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GLASS BULB 

TUNG•SOL 

THYRATRON 

HEATER 

AC OR DC 

VERTICAL MOUNTING POSITION 
BASE DOWN znr aaTs• 

!. a lo• 910• 

BOTTOM VIEW 

THE 5948 IS A THREE ELECTRODE, HYDROGEN FILLED, ZERO BIAS THYRATRON 
DESIGNED FOR THE GENERATION OF HIGH PGWER PULSES. THE PRIMARY APPLICATION 
OF THE TUBE IS IN HIGH PGWER, HIGH VOLTAGE RADAR MODULATORS. THE 59u8 
IS CAPABLE OF SUPPLYING 12 MEGAWATT PULSES IN THIS SERVICE. AN INTERNAL 
HYDROGEN RESERVOIR PROMOTES LCNv LIFE AND PERMITS OPTIMUM PRESSURE AD—
JUSTMENT FOR VARIOUS CONDITIONS OF OPERATION. THE CATHODE IS UNIPGTENTIAL 
AND IS CONNECTED TO THE ELECTRICAL CENTER OF THE CATHODE HEATER CIRCUIT 
IN ORDER TO MINIMIZE TIME JITTER. 

FIRM ELECTRICAL CONNECTIONS ARE MADE TO THE CATHODE HEATERS, GRID AND 
RESERVOIR BY MEANS OF FLEXIBLE CABLES FITTED WITH LUGS. THE TUBE IS 
RIGIDLY SUPPORTED BY A BASC WITH A FLANGE CONTAINING BOLT HOLES. 

ELECTRICAL DATA 

SYMBOL MIM. BOGEY MA7I. 

HEATER VOLTAGE Ef 5.8 3 6.3 6.~~ VOLTS 

HEATER CURRENT (WITH BOGIE 

HEATER AND RESERVOIR VOLTAGE) If 25 29 33 AMPS. 

CATHODE HEATING TIME tic 15 MINUTES 

RESERVOIR VOLTAGE 

(SEE APPLICATION NOTES) Eres 2.5 MARKED oN RASE 5.5 VOLTS 
RESERVOIR CURRENT lies 11.0 AMPS. 

RESERVOIR HEATING TIME tres 15 MINUTES 

ANODE VOLTAGE DROP etd 100 200 400 VOLTS 

CONTINUED ON FOLLOWING PAGE 

T UN ,~SOL ELECTRIC INC. ELECTRON TUBE OIVI6I ON 9LOOMiIELO. NEW JER9EV, U. S.A JUNE I. 1959 PLATE NSSZ6 



5948 TENTATIVE DATA 

 -- TUN6•SOL  ~ 
CONTINUED FROM PRECEDING PAGE 

MECHANICAL DATA 

TYPE OF COOLING CONVECTION 

(FORCED AIR COOLING ACROSS THE RADIATOR IS RECOMMENDED 
FOR MAXIMUM TUBE LIFE) 

MOUNTING POSITION VERTICAL t BASE DOWN 

MAXIMUM NET WEIGHT 4 LBS.t lO OZ. 
DIMENSIONS: SEE OUTLINE DRAWING 

RATINGS 
A BSOIUTE VALUES 

SYMBOL MIN. MAX. 

PEAK ANODE VOLTAGE 

INVERSE (NOTE g) epx 5~ ePY 25 KVOLTS 

FORWARD (SEE APPLICATION NOTES 
FOR STARTING PROCEDURE) epy 10 25 KVOLTS 

CATHODE CURRENT 

PEAK ib 1000 AMPS, 

AVERAGE ib 1 'AMPS, 

RMS (FOR SQUARE PULSE APPLICATIONS 

Ip = ✓ Ib X ib) Ip 33 AMPS. 

DC ANODE VOLTAGE Ebb 5.O KVOLTS 

OPERATING FREQUENCY pit 1500 CFS 

(THIS IS NOT NECESSARILY THE UPPER 

OPERATING FREQUENCY LIMIT OF THE 
5948 BUT REPRESENTS THE HIGHEST 
REPETITION RATE EXTENSIVELY LIFE 
TESTED TO DATE.) 

PEAK GRID VOLTAGE (NOTE 2) egy 700 1$00 VOLTS 

PEAK INVERSE GRID VOLTAGE egx 650  VOLTS 

GRID PULSE RISE TIME (NOTE 5) ti 0.35 µSEC. 
GRID PULSE WIDTH AT 70.7% POINT 2.0 

9 
µSEC. 

HEATING FACTOR (epy X ib X prr.SEE PAGE 3) Pb 9 X 10 

CURRENT RATE OF RISE (NOTE 5) 500 AMP ~N,SEC. 

ANODE DELAY TIME (NOTE 3) tad 1.0  µSEC. 

TIME JITTER. (NOTE 4) tj 0.01 µSEC. 

AMBIENT TEMPERATURE TA —55 +75 °C 

NOTES 

1: tN PULSED OPERATION. THE PEAK INVERSE VOLTAGE, EXCLUSIVE OF A SPIKE OF 0.05µSEC, MAXIMUM 

DURATION. SHALLNOT EXCEED 5.0 KILOVOLTS DURING THE FIRST 25µ SEC. FOLLOWING THE ANODE PULSE. 

2: E GRID O IVE REQUIREMENTS OF A 59<6 CHANGE CONSIDERABLY DURING T FIRST FEW MINUTES OF 

TUBE OPERATION. IN ORDER TO REII ABLY TRIGGER A COLD TUBE, THE GRID PULSE VOLTAGE AHD DURA-

TION AND THE GR10 CIRCUIT IMPEDANCE SHOULD BE CHOSEN ACCORDING TO THE LIMITING CURVES. 

j~ ANODE DELAY TIME IS DEFINED AS THE TIME INTERVAL BETWEEN THE POINT ON THE RISING PORTION OF 

THE GRID VOLTAGE PULSE WHI LH IS 26 PEp CENT OF THE MAXIMUM UNLOADED PULSE AMPLITUDE AND THE 

POINT WHERE ANODE CONDUCTION TAN ES PLACE. 

4: TIME JITTER IS MEASURED AT 50 PERCENT OF THE PULSE AMPLITUDE AFTER THE TUDE HAS BEEN OPER-

ATING FOR AT LEAST 60 SECONDS. THE LIMIT OF 0.01 LLSEC. SHOWN IS TIE MAXIMUM ALLOWABLE UNDER 

SPECIFIED UNFAVORABLE OPERATING CONDITIONS. WITH SUFFICIENT GRID DRIVE AND WITH AN OOE VOLT-

AGES OF 15 KV AN DABOVE, JITTER NOT EXCEEDING 0.005 µSEC. CAN BE EASILY ACHIEVED. 

5: MEASUREMENT MADE BETWEEN 26x AND ]0.]i POINTS. 

C ONTINUEO ON FOLLOWING PAGE 

J 



I tIV IHI IVC UHIH 5948 

TUNo•ao~ 
CONTINUED FROM PRECEDING PAGE 

APPLICATION NOTES 

THE 5948 HYDROGEN THYRATRON IS DESIGNED PRIMARILY FOR USE IN HIGH 

POWER RADAR MODULATOR SERVICE. A BASIC CIRCUIT FOR SUCH SERVICE IS 

ILLUSTRATED BELOW. IN Sl'CH A CIRCUIT I THE HYDROGEN THYRATRON SERVES AS A 
SWITCH TO RELEASE INTO THE MAGNA TR ON OR OTHER RADIO FREQUENCY GENERATOR I
THE ENERGY STORED IN THE PUI SE FORMING NETWORK. THE 5948 IS ADMIRABLY 
$l'ITED FOR SUCH SERVICE BY ITS ABILITY TO HOLD OFF HIGN VOLTAGE I AND TO 

PASS HIGH PEAK CURRENTS WITH RELATIVELY LOW TUBE VOLTAGE DROP. THE TUBE 

WILL OPERATE OVER A WIDE RANGE OF PULSE REPETITION RATES I PULSE WIDTHS 

AND PEAK CURRENTS I THUS PROVIDING A VERY FLEXIBLE CIRCUIT ELEMENT. 

TRIGGERING REQUIREMENTS ARE SIMPLIFIED SINCE THE TUBE OPERATES WITH ZERO 

BIAS. 

CHARGING CHARGING 
CHOKE DIODE 

PULSE FORMING 
NETNpRK 

THE 5948 CONTAINS AHYDROGEN RESERVOIR THAT MAINTAINS THE GAS PRESSURE 

WITHIN THE TUBE IN ACCORDANCE WITH THE VOLTAGE IMPRESSED ACROSS IT. SINCE 

THE RESERVOIR CAN HOLD MANY TUBE VOLUMES OF GAS I LONG TUBE LIFE IS IN-

SURED. IN ADLITION IT IS POSSIBLE TO SET THE GAS PRESSURE AT THE OPTIMUM 

VALUE FOR ANY PARTICULAR SET OF OPERATING CONDITIONS. THE RESERVOIR 

HEATER VOLTAGE STAMPED ON THE TUBE BASE HAS BEEN DETERMINED FOR A ►AR-
TICULAR SET OF CONDITIONS SOMEWHAT BEYOND THE MAXIMUM TUBE RATINGS AND 

WILL BE SATISFACTORY FOR MOST APPLICATIONS. IN GENERAL I IT IS DESIRABLE 

TO OPERATE AT AS HIGH A RESERVOIR VOLTAGE AS POSSIBLE WITHOUT OBTAINING 

SPURIOUS DISCHARGES IN THE GRID-ANODE REGION. WHEN THE 5948 IS OP-

ERATED AT OR NEAR MAXIMUM RATINGS I THE RESERVOIR VOLTAGE REGULATION 

SHOULD NOT EXCEED t2. 5%• IF THE 594A IS OPERATED AT REDUCED DUTY A 

WIDER RESERVOIR OPERATING RANGE CAN BE EXPECTED. HOWEVER I CARE SHOULD 

BE TAKEN WHEN DETERMINING THE RESERVOIR VOLTAGE TO INSURE SATISFACTORY 

OPERATION WITH THE ANTICIPATED RESERVOIR VOLTAGE REGULATION. UNDER NO 

CIRCUMSTANCES SHOULD THE RESERVOIR VOLTAGE BE REDUCED TO SUCH AN EXTENT 

THAT THE ANODE SHOWS COLOR. 

T UN G-SOL EL ECTgIC INC. EL ECTq ON TU CE DIVISION 9100MFIELD, NEW JERSEY, U.S.A. JUNE 1 , 1959 PLATE p552T 



5948 TENTATIVE DATA 

TUNB•SOL 

CONTINUED FROM PRECEDING PAGE 

APPLICATION NOTES —coNTlo. 

THE INSTANTANEOUS APPLICATION OF ANODE VOLTAGE ( INSTANTANEOUS STARTING 
OR "SLAP ON° J IS NOT RECOMMENDED. WHEN IT IS ABSOLUTELY NECESSARY THE 
MAXIMUM PERMISSIBLE EPY IS 18 KV AN'D THIS VALUE SHALL NOT BE ATTAINED IN 

LESS THAN 0.04 SEC. FOR INITIAL APPLICATION OF MAXIMUM RATED ANODE VOLT-
AGE~ IT IS RECOMMENDED THAT THE FOLLOWING STARTING METHODE 8E USED: 

APPLY NO MORE THAN A8 KV EPY INITIALLY. 

DO NOT INCREASE IN STEPS GREATER THAN 5 KV PER MINUTE. 

TYPICAL OPERATION 

VARIATIONS IN THE OPERATING PARAMETERS AFFECT THE LIFE EXPECTANCY OF 

HYDROGEN THYRATRONS~ THEREFORE A SIMPLE METHOD OF RATING FOR ALL CONDI-

TfONS IS DIFFICULT. UNTIL SUCH TIME AS SUFFICIENT INFORMATION IS AVAIL-

ABLE TO PREPARE COMPLETE OPERATION RATING CHARTS WE LIST THE FOLLOWING 

TYPICAL CONDITIONS OF OPERATION UNDER WHICH CONSIDERABLE TUBE LIFE HAS 

BEEN OBTAINED. IF THE 5948 IS TO BE EMPLOYED IN AN OPERATION DIFFERING 

W IDEL Y FROM THESE CONDITIONS (UNLESS THE REQUIREMENTS ARE OBVIOUSLY LESS 

S EVERE) IT IS SUGGESTED THAT THE CUSTOMER REQUEST A RECOMMENDATION FOR 

THE SPECIFIC APPLICATION. 

PEAK 

ANODE VOLTAGE PEAK PULSE WIDTH dijdt 

Prr FORWARD INVERSE CURRENT 70% POINT 

pps kv kv Amps us AMPS/µs 

360 25 3 1000 2.5 5000 

1500 15 5 500 1.3 5000 

CONTINUED ON FOLLOWING PAGE 
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TENTATIVE DATA 5948 

TUNG•SOL 

LEAD CONNECTIONS 

LEAD FUNCTION LEAD COLOR LUG COLOR LUG 

Z GRID GREEN GREEN S 

,Z CATHODE & 
NEATER C—T BLACK BLACK L 

3 HEATER YELLOW YELLOW L 

4 HEATER YELLOW BLACK L 

jF RESERVOIR RED YELLOW S 

() RESERVOIR RED RED S 

LEADS ARE FLEXIBLE 5 1~2"312" LONG FROM BOTTOM OF 
BASE TO CENTER OF LUG HOLE. COLOR CODING AS WELL AS 
BASE MARKING IDENTI'F IES THE LEADS. 

.556 

3.007 ~ 

r

~~ 

ANODE CONNECTOR 

.50 

.~2 
 i  

1.500 ± .015 V~—

LUG DIMENSIONS 

D 

LUG 
G 

STUD 
A 

1dAX• 
Yr' 

MiAX. 
C 

"dIN. D 

M 
NiAX. 

L i/u" 1.2-" lzn •ujn ,0=1" .94'• 

-°i5 P_= _ 

 ~~ 





TENTATIVE DATA 5949 

GLASS BULB 

TUNG•SOL 

THYRATRON 

HEATER 

AC OR DC 

VERTICAL MOUNTING POSITION 
BASE DOWN 

BOTTOM VIEW 

THE 5qµ9 IS A THREE ELECTRODE, HYDROGEN FILLED, ZERO BIAS THYRATRON 
DESIGNtD FOR THE GENERATION OF HIGH PGWER PULSES. THE PRIMARY APPLICATION 
OF THE TUBE IS IN HIGH PGWER, HIGH VOLTAGE RADAR MODULATORS. THE 5949 IS 
CAPABLE OF SUPPLYING 6.25 MEGAWATT PULSES IN THIS SERVICE. AN INTERNAL 
HYDROGEN RESERVOIR PROMOTES LONG LIFE AND PERMITS OPTIMUM PRESSURE AD—
JUSTMENT FOR VARIOUS CONDITIONS OF OPERATION. THE CATHODE IS UNIPGTENTIAL 
AND IS CONNECTED TO THE ELECTRICAL CENTER OF THE CATHODE HEATER CIRCUIT 
IN ORDER TO MINIMIZE TIME JITTER. 

ELECTRICAL DATA 

SYMBOL 
MIN. GOOEY MAX. 

HEATER VOLTAGE Ef (,Q (,3 (~( VOLTS 

HEATER CURRENT (WITH BOGIE 

HEATER AND RESERVOIR VOLTAGE) If ]5 18.5 22 AMPS. 

CATHODE HEATING TIME tk 15 MINUTES 

RESEkV01R VOLTAGE 

(SEE APPLICATION NOTES) Eies 3 NARNEO oN RASE 5,5 VOLTS 
RESERVOIR CURRENT lies 2 5 AMPS. 

RESERVOIR HEATING TIME ties 1Fj MINUTES 

ANODE VOLTAGE DROP etd ~5 1'25 25Q VOLTS 

CONTINUED ON FO LLO~IN6 PAGE 

TUNG-SOL ELECTRIC INC. ELECTRON TUeE DIVISION eL00NFIEL D, NE8 JERSEY, U.B.A JUNE 1, 1958 PLATE 88890 



5949 TENTATIVE DATA 

TUN6•SOL 
CONTINUED Ffl OM PRECEDING PAGE 

MECHANICAL DATA 

MOUNTING POSITION 

MAXIMUM NET WEIGHT 

DIMENSIONS; 

SOCKET 

ANODE CONNECTOR 

ANY 

2 1/4 tss. 
SEE OUTLINE DRAWING 

E.F. JOHNSON CO. NO. 122-275 OR EQUIVALENT 

E ITEL-MCCULL,O UGH, INC-. NO. HR-g 
OR EQUIVALENT 

RATINGS 
ABSOLUTE VALUES 

SYMBOL MIN. MA%. 

PEAK ANODE VOLTAGE 

INVERSE (NOTE i) epx 5~ ePY 25 KVOLTS 

FORWARD (SEE APPLICATION NOTES 
FOR STARTING PROCEDURE) epy 10 25 KVOLTS 

CATHODE CURRENT 

PEAK ib 500 AMPS. 

AVERAGE ib 0 ,5 AMPS, 

RMS (FOR SQUARE PULSE APPLICATIONS 
IP = ✓ Ib X ib) IP 1( AMPS, 

DC ANODE VOLTAGE Ebb 
5 

KVOLTS' 

OPERATING FREQUENCY pii 200 C.'S 

(THIS IS NOT NECESSARILY THE UPPER 
OPERATING FREQUENCY LIMIT OF THE 

5949 BUT REPRESENTS THE HIGHEST 
REPETITION RATE EXTENSIVELY LIFE 
TESTED TO DATE.) 

PEAK GRID VOLTAGE (NOTE 2) egy 550 1500 VOLTS 

PEAK INVERSE GRID VOLTAGE egx 45~ VOLTS 

GRID PU4 SE RISE TIME (NOTE 5) tr 0.14 µSEC. 

GRID PULSE WIDTH AT 70.7% POINT tp 2 µSEC. 

HEATING FACTOR (epy X ib X prr.SEE PAGE }) Pb 6.25X109
CURRENT RATE OF RISE (NOTE 5) diA/dt 250 AMP/µSEC. 

ANODE DELAY TIME (NOTE S) ~ tad 1.O µSEC. 

TIME JITTER (NOTE 4) tj 0.01 µSEC.. 

AMBIENT TEMPERATURE TA —55 +75 °c 

NOTES 

1: /N PULSED OPERATION, THE PEAK INVERSE VOLTAGE, E%CL USIVE OF A SPIKE OF 0.08lASEC. ,MAXIMUM 
DURATION. SHALL NOT EXCEED 5.0 NIt OVOL TS DURING THE FIRST 25LL SEC. FOLLOWING THE ANODE PULSE. 

2: 
T UBE GOPERATION.R IN OOR DERNTO RELIABLY TRIGGER AE COLDS TUBE B THE UGRID PUlS E I VOLTA 6E ANC TDURAF 
T ION AND THE GRID CIRCUIT IMPEDANCE SHOULD BE CHOSEN ACCORDING TO THE LIMITING CURVES. 

): ANODE DELAY TIME IS DEFINED AS THE TIME INTERVAL BETWEEN THE POINT ON THE RISING PORTION OF 
THE GRID VOLTAGE PULSE RHICH IS 28 PERCENT OF THE MAXIMUM UNLOADED PULSE AMPLITUDE AND THE 
POINT NHERE ANODE CONDUCTION TAN ES PLACE. 

~~ TIME JITTER IS MEASURED AT 50 PERCENT OF THE PULSE AMPLITUDE AFTER THE TUBE HAS BEEN OPER-
ATING FOR AT LEAST 60 SECONDS. THE LIMIT OF 0.01 MSEC. SHORN IS TIE MAXIMUM ALLORABLE UNDER 
SPECIFIED UNFAVORABLE OPERATING CONDITIONS. WITH SUFFICIENT GRID DRIVE AND MITH ANODE VOLT-
AGES OF IS KV AND ABOVE. JITTER NOT EXCEEDING 0.005 LLSEC. CAN BE EASILY ACNI EVED. 

5: MEASUREMENT MADE BETREEN 26; ANO TO.>• POINTS. 

CONTINUED ON FOLLOWING PAGE 



~~ 

TEivir~i ivE DHTN 
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CONTINUED FROM PRECEDING PAGE 

APPLICATION NOTES 

THE 5949 HYDROGEN THYRATRON IS DESIGNED PR IMARIIY FOR USE IN HIGH 

POWER RADAR MODULATOR SERVICE. A BASIC CIRCUIT FOR SUCH SERVICE IS 

ILLUSTRATED BELOW. IN SUCH A CIRCUIT I THE HYDR06EN THYRATRON SERVES AS A 

SWITCH TO RELEASE INTO THE MAGNATR ON OR OTHER RADIO FREQUENCY GENERATOR I

THE ENERGY STORED IN THE PULSE FORMING NETWORK. THE 5949 IS ADMIRABLY 

S L'ITED FOR SUCH SERVICE BY ITS ABILITY TO HOLD OFF HIGH VOLTAGE I AND TO 

PASS HIGH PEAK CURRENTS WITH RELATIVELY LOW TUBE VOLTAGE DROP. THE TUBE 

WILL OPERATE OVER A WIDE RANGE OF PULSE REPETITION RATES, PllLSE WIDTHS 

AND PEAK CURRENTS THUS PROVIDING A VERY FLEXIBLE CIRCUIT ELEMENT. 

TRIGGERING REQUIREMENTS ARE SIMPLIFIED SINCE THE TUBE OPERATES WITH ZERO 

BIAS. 

CHARGING CHARGING 
CHOKE DIODE 

PULSE FORMING 
NETWORK 

THE 5949 CONTAINS AHYDR OGEN RESERVOIR THAT MAINTAINS THE GAS PRESSURE 

WITHIN THE TUBE IN ACCORDANCE WITH THE VOLTAGE IMPRESSED ACRCSS IT. SINCE 

THE RESERVOIR CAN HOLD MANY TUBE VOLUMES OF GAS I LONG TUBE LIFE IS IN—

Sl'RED. IN ADLITfON IT IS POSSIBLE TO SET THE~GAS PRESSURE AT THE OPTIMUM 

VALUE FOR ANY PARTICULAR SET OF OPERATING CONDITIONS. THE RESERVOIR 

HEATER VOLTAGE STAMPED ON THE TUBE BASE HAS-BEEN DETERMINED FOR A ~AR—

TICUL AR SET OF CONDITIONS SOMEWHAT BEYOND THE MAXIMUM TU6E RATINGS AND 

WILL BE SATISFkCTGRY FOR MOST APPLICATIONS. IN GENERAL, IT IS DESIRABLE 

TO G►ERATE AT AS HIGH A RESERVOIR VOLTAGE AS POSSIBLE WITHOUT OBTAINING 

SPURi0U5 DfSCHARGES iN THE GRID—ANODE REGION. WHEN THE 5949 IS ~-P—

ER ATED AT OF NEAR MAXIMUM RATINGS: THE RESERVOIR VOLTAGE REGULATIC'~ 

SHOULD NOT EXCEED t2. 595• IF THE 5949 IS OPERATED AT REDUCED DUTY P. 

WIDc'R nESERV0IR OPEPATING RANGE CAN BE EXPECTED. HOWEVER, CAR`_ SPOU_D 

BE TAKEfE Y.'HEN DETERN:1 kING THE RESERVOI P. VOLTAGE TO INSURE SATISFACTORY' 

OPEF p.'10': WITF Tt:E A^T IGIPP.T ED RESERVOIP VOLTA uE P,E GULA?IOK. UAUF~ ; 

CIP,g 4:'ST:F':CES SFO~LD THE RESEPVOIP. VOLTAGE BE PECUCED TO SUCH At. E',.- E'•T 

7HAT SFr ANODE SEO+S C0~0= . 

-_'E Olt'1 iI DV BL OOMEiELD. hE1 :-PSE'i, I". 5.!. JIVE ]. I55E Fl!`. 



5949 TENTATIVE DATA 

TUNO.80L 

CONTINUED FNOM PNECEOING PAGE 

APPLICATION NOTES —coNT'D. 

THE INSTANTANEOUS APPLICATION OF ANODE VOLTAGE ( INSTANTANEOUS STARTING 

OR 11 SL AP ON °) IS NOT RECOMMENDED. WHEN IT IS ABSOLUTELY NECESSARY THE 

MAXIMUM PERMISSIBLE EPY 1'S 18 KV AND THIS VALUE SHALL NOT BE ATTAINED IN 

LESS THAN 0.04 SEC. FOR INITIAL APPLICATION OF MAXIMUM RATED ANODE VOLT—

AGE~ IT IS RECOMMENDED THAT THE FOLLOWING STARTING METHODE BE USED: 

APPLY NO MORE THAN 18 KV EPY INITIALLY. 

DO NOT INCREASE IN STEPS GREATER THAN 5 KV PER MINUTE. 

TYPICAL OPERATION 

VARIATIONS IN THE OPERATING PARAMETERS AFFECT THE LIFE EXPECTANCY OF 

HYDROGEN THYRATRONS~ THEREFORE A SIMPLE METHOD OF RATING FOR ALL CONDI—

TIONS IS DIFFICULT. UNTIL SUCH TIME AS SUFFICIENT INFORMATION IS AVAIL—

ABLE TO PREPARE COMPLETE OPERATION RATING CHARTS I WE LIST THE FOLLOWING 

TYPICAL CONDITIONS OF OPERATION UNDER WHICH CONSIDERABLE TUBE LIFE HAS 

BEEN 08TAINED. IF THE 5949 IS TO BE EMPLOYED IN AN OPERATION DIFFERING 

WIDELY FROM THESE CONDITIONS (UNLESS THE REQUIREMENTS ARE OBVIOUSLY LESS 

SEVERE) IT IS SUGGESTED THAT THE CUSTOMER REQUEST A RECOMMENDATION FOR 

THE SPECIFIC APPLICATION. 

PEAK 

ANODE VOLTAGE PEAK PULSE WIDTH 

Prr FORWARD INVERSE CURRENT 'JQ% POINT 

pps kv kv Amps µs 

360 25 1.25 500 2 

1500 20 7.0 200 1 

di/dt 

AMPS~µS 

2500 

2500 

C OIUTINU ED ON FOLLOWING PAGE 
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5963 

~  TUNG•SOL  ~ 

TWIN TRIODE 

t.11NIATURE TYPE 

,r .8T5"y 
MAX 

UNIPOTENTIAL CATHODE 
I 

1.938" HEATER 
MAX SERIES PARALLEL ZK A ~ AIG 

2 188" 12.611.3 VOLTS 6.31 0.6 VOLTS - ~ __ 

MAX 0.15 AMP. 0.3 AMP. 
2G© li ^ ' ~ 

OIK 

AC OR DC 

2PO  OHT 
OPERATING POSITI ON E

BOTTOM VIEW 
CLASS BULB 

SMALL-BUTTON NOVAL 

9 PIN BASE E9-1 

OUTLINE DRAWING 

J EDEC 6-2 

ANY, BUT FOR UTMOST IN SERVICE, THE TUBE 
SHOULD BE OPER0.T E0 INA VERTI CAI POSITION 
WI TM BASE UP OR DOWN. Ofl IN A MORIZONTAI 
POSITION WI TN BASE PINS 669 IN A VERTI-
CAL PIAx E. 

BASING DIAGRAM 

J FDEC 9A 

THE 5963 IS A MEDIUM-MIJ TWIN TRIODE IN THE 9 PIN MINIATURE CONSTRUCTION. 

IT IS ESPECIALLY DESIGNED FOR FRFOUENCY •DIVIDF_R CIRCUITS IN ELECTRONIC 

COMPUTERS AND OTHER 'O~~•OFF' CONTROL APPIICATlO^IS REQUIRING LONG PERIODS 

OF OPERATION UNDER CUT-OFF CONDITIONS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID TO~PLATE (EACH UNIT) 1.5 pf 

GRID TO CATHODE &HEATER (EACH UNIT) 1.9 pf 
PLATE TO CATHODE &HEATER (UNIT #1) 0.5 pf 

PLATE TO CATHODE &HEATER (UNITS #2) 0.35 pf 

GRID OF UNIT #1 TO GRID OF UNIT #2 (MAX.) 0.01 pf 

RATINGS 

ABSOLUTE MAXIMUM VALUES 

EACH UNIT 

FREQUENCY DIVICER IN COMPUTER SERVICE 

AND 

'ON-OFF' CONTF,OL SERVICE 

MAXIN4UNI PLATE VOLTAGE 250 VOLTS 
MAXIMUM GRID VOLTAGE 

NEGATI VE BIAS VA LUE 100 VOL75 

POSITIVE BIAS VALUE 0 VOLTS 
PEAK NEGATIVE VALUE 200 VOLTS 

MAXIMUM PLATE DISSIPATION 2.5 WATTS 

MAXIMUM GRID INPUT 0.5 WATT 

MAXIMUt+1 DC CATHODE CURRENT 20 1,1A. 

PAAXIMUM PEAK CATHODE CURRENT 100 MA. 

MAXIMUPA PEAK HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 90 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 90 VOLTS 

MAXIMUM BULB TEMPERATURE 

(AT HOTTEST POINT ON 6UL9 SURFACE) 120 C 

-~ INDICATES A CHANGE. CONTINUED ON FOLLOWING PAGE 

` UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELO, NEW JERSEY, V.S.A. NOVEMP ER 1, 19F1 PLATE M530? 
J 



5963 

TUNO•SOL 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A AMPLIFIER (EACH UNIT) 

PLATE VOLTAGE 67.5 VOLTS 

GRID VOLTAGE 0 VOLTS 

AMPLIFICATION FACTOR 21 

PLATE RESISTANCE 6600 OHMS 

TRANSCONDUCTANCE 3200 µMHOS 

PLATE CURRENT 8.5 MA. 

FREQUENCY DIVIDER IN COMPUTER SERVICE 
AND 

'ON-OFF' CONTROL SERVICE 

TYPICAL OPERATION AS FREQUENCY HA LFER 

EACH UNIT 

CUTOFF 
CONDITION 

ZERO-BIAS 

CONDITION 

PLATE SUPPLY VOLTAGE 150 150 VOLTS 
GRID VOLTAGE -15 0 VOLTS 
PLATE CIRCUIT RESISTANCE 20000 20000 OHMS 
GRID-CIRCUIT RESISTANCE 47000 47000 OHMS 
PLATE CURRENT 0 5.1 MA. 

CIRCUIT VALUES 
GRID-CIRCUIT RESISTANCE (!+7AX.) 

FOR FIXED BIAS OPERATION 0.5 MEG OHM 
FOR CATHODE-BIAS OPERATION 1.0 MEGOHM 

RANGE VALUES FOR EQUIPMENT DESIGN 

CUTOFF CONDITION 
NOTE MIN MA% 

PLATE CURRENT 1 ~- 50 µAMP. 

DIFFERENCE IN PLATE 

CURRENT BETWEEN UNITS 50 µAMP. 

ZERO•BIAS CONDITION 

PLATE CURRENT 2 4.6 5.4 MA. 
DIFFERENCE IN PLATE 

CURRENT BETWEEN UNITS 0.8 MA. 

)FOR CONDITIONS WITH 12.6 VOLTS ON HEATER, PLATE-SUPPLY VOLTS= 150, PLATE-CIRCUIT RE-
SISTANCE IOHNSI = 20000, GRID-SUPPLY VOLTS =-15, AND GRID-CIRCUIT RESISTANCE (OHMS) 

= 47000. 

2CONOITI ONS ARE SAME AS FOR NOTE 1 EXCEPT THAT GRID-SUPPLY VOLTS =0. 



TENTATIVE DATA 5963 

a 
• 

i 

7' 
-8-
MAX. 

I } 
IS' 

X 16 
MAX. 

3' 
216 
MAX.

II I II { 

GLASS BULB 

TUNo•so~ 
TRIODE 

MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HEATER 

SERIES PARALLEL 

12.6110% VOLTS 6.3110% VOLTS 
0.15 AMP. 0.3 AMP. 

AC OR DC 

ANV MOUNTING POSITION 

MICROPHONISM NOT TESTED 
BOTTOM VIEW 

SMALL•BU7 TON NOVAL 

9 PIN BASE 

9A 

THE 5963 IS A MEDIUM-MU TRIODE IN THE 9 PIN MINATURE CONSTRUCTION. IT IS ESPE-

CIALLY DESIGNED FOR FREQUENCY-DIVIDER CIRCUITS IN ELECTRONIC COMPUTERS 

AND OTHER 'ON-OFF' CONTROL APPLICATIONS. REQUIRING LONG PERIODS OF OPERA-

TION UNDER CUT-OFF CONDITIONS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID TO PLATE (EACH UNIT) 

GRID TO CATHODE &HEATER (EACH UNIT) 

PLATE TO CATHODE &HEATER (UNIT #11 

PLATE TO CATHODE &HEATER (UNITS #2) 

GRID OF UMT #1 TO GRID OF UNIT #2 (MAX.) 

RATINGS 

AeS OLUTE MAXIMUM VALUES 

EACH UNIT 

1.5 µµf 

1.9 µµf 

0.S µµf 

0.35 µµf 

0.01 µµf 

FREQUENCY DIVIDER IN COMPUTER SERVICE 

AND 

'ON-OFF' CONTROL SERVICE 
SERIES PARALLEL 

HEATER VOLTAGE 12.6110% 6.3110% VOLTS 

MAXIMUM PLATE VOLTAGE 250 VOLTS 
MAXIMUM GRID VOLTAGE 

NEGATI VE BIAS VA LUE 100 VOLTS 

POSITIVE BIAS VALUE 0 VOLTS 
PEAK NEGATIVE VALUE 200 VOLTS 

MAXIMUM PLATE DISSIPATION 2.6 WATTS 

MAXIMUM GRID INPUT 0.S WATT 

MAXIMUM DC CATHODE CURRENT 20 M11A. 

PAAXIMUM PEAK CATHODE CURRENT 100 MA. 

MAXIMUM PEAK HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 90 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 90 VOLTS 

MAXIPAUM BULB TEMPERATURE 

(AT HOTTEST POINT ON BULB SURFACE) 120 ~C 

CONTINU ED ON FOLLOWING PAGE 

J 

N6-SOl ELECRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELD, NEW JERS EY E U.S.A. NOVEMBER 1, 1959 PLATE W5fih4



5963 TENTATIVE DATA 

TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A AMPLIFIER (EACH UNIT) 

HEATER VOLTAGE (SERIES) 12.6110% VOLTS 

HEATER VOLTAGE (PARA LL EU 6.3110% VOLTS 

HEATER CURRENT (SERIES) 0.15 AMP. 

HEATER CURRENT (PARALLEL) 0.3 AMP. 

PLATE VOLTAGE 67.5 VOLTS 

GRID VOLTAGE 0 VOLTS 

AMPLIFICATION FACTOR 21 

PLATE RESISTANCE 6600 OHMS 

TRANSCONDUCTANCE 3200 µMHOS 

PLATE CURRENT 8.5 MA. 

FREQUENCY DIVIDER IN COMPUTER SERVICE 
AND 

'ON-OFF' CONTROL SERVICE 

TYPICAL OPERATION AS FREQUENCY HA LFER 

EACH UNIT 

CUTOFF 
CONDITION 

ZERO -BIAS 

CONDITION 

PLATE SUPPLY VOLTAGE 150 150 VOLTS 

GRID VOLTAGE - 15 0 VOLTS 

PLATE CIRCUIT RESISTANCE 20000 20000 OHMS 

GRID~IRCUIT RESISTANCE 47000 47000 OHMS 

PLATE CURRENT 0 5.1 MA. 

CIRCUIT VALUES 
GRID-CIRCUIT RESISTANCE (MAX.) 

FOR FIXED BIAS OPERATION 0.5 MEG OHM 
FOR CATHODE-BIAS OPERATION 1.0 MEGOHM 

RANGE VALUES FOR EQUIPMENT DESIGN 

NOTE MIN MAX 
CUTOFF CONDITION 

PLATE CURRENT 1 --- 50 µAMP. 

DIFFERENCE IN PLATE 

CURRENT BETWEEN UNITS - SO µAMP. 

ZERO-BIAS CONDITION 

PLATE CURRENT 2 4.6 5.4 MA. 
DIFFERENCE IN PLATE 

CURRENT BETWEEN UNITS 0.8 MA. 

1FOR CONDITIONS NITN 12.6 VOLTS ON HEATER, PLATE-SUPPLY VOLTS= 150, PLATE-CIRCUIT RE-

SISTANCE (OHMSI = 20000, GRID-SUPPLY VOLTS =-15, AND GRID-CIRCUIT RESISTANCE (OHMS) 

= 47000. 

2CONDITIONS ARE SAME AS FOR NOTE 1 EXCEPT THAT GRID-SUPPLY VOLTS =0. 
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5964 

TUNG•SOL 

-► TWIN TRIODE 
.750 MINIATURE TYPE 
MAX 

UNIPOTENTIAL CATHODE 

L875 HEATER 
MAX 

2.125', 6.3±10% VOLTS 0.45 AMP. 
MAX 

AC OR DC 

II I 
OPERATING POSITION" 

GLASS BULB 

SMALL—BUTTON MINIATURE 
7 PIN BASE E7-1 

OUTLINE DRAWING 
J EDEC 5-2 

"ANY, BUT FOR UTMOST IN SERVICE, TXE TUBE 
SHOULD DE OPERATED INA VERTICAL POSITION 
WITH BASE UP OR DOWN, OR IN A HORIZONTAL 
POSITION WITH BASE PINS 166 IN A VERTI—
CAL PLANE. 

IP 

BOTTCM VIEW 

OAG LNG DIAGRAM 
J EDEC 1BF 

THE 5964 IS A MEDIUM-MU TWIN TRIODE iN THE 7 PIN MINIATURE CONSTRUCTION. 

IT IS ESPECIALLY DESIGNED FOR FREQUENCY-DIVIDER CIRCUITS IN ELECTRONIC 

COMPUTERS AND OTHER 'ON-OFF' CONTROL APPLICATIONS REQUIRING LONG PERIODS 

OF OPERATION UNDER CUT-OFF CONDITIONS. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT EXTERNAL SHIELD 

EACH UNIT 

GRID TO PLATE 

GRID TO CATHODE AND HEATER 
PLATE TO CATHODE AND HEATER 

GRID OF UNIT #1 TO GRID OF UNIT #2 (MAX.) 

RATINGS 
MAXIMUM ABSOLUTE VALUES 

EACH UNIT 

FREQUENCY DIVIDER IN COMPUTER SERVICE 

AND 

'ON-OFF'CONTROL SERVICE 

1.3 pf 

2.1 pf 

0.4 p f 

0.5 pf 

MAXIMUM PLATE VOLTAGE 250 VOLTS 

MAXIMUM GRID VOLTAGE: 
NEGATIVE BIAS VALUE 100 VOLTS 

POSITIVE BIAS VALUE 0 VOLTS 

PEAK NEGATIVE VALUE 200 VOLTS 

MAXIMUM PLATE DISSIPATION 1.5 WATTS 

MAXIMUM GRID INPUT 0.1 WATT 

MAXIMUM DC CATHODE CURRENT A` 15 MA. 

MAXIMUM PEAK CATHODE CURR ENTA 75 MA. 

MAXIMUM PEAK HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 90 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 90 VOLTS 
MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT 

ON BULB SURFACE) 150 'C 

~ INDICATES A CHANGE. CONTINUED ON FOLLOWING PAGE 

TUNG—SOL ELECTRIC INC., ELECTRON TUBE DIVISION Bl00MFl ELD, NEW JERSEY, U. S. A.NOV EMB ER 1, 1961 PLATE Wbj04 



5964 

TUN6•S0L 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AAMPLIFIER -EACH UNIT 
WITH BOTH UNITS OPERATING 

PLATE VOLTAGE 100 VOLTS 

CATHODE-BIAS RESISTOR 50 OHMS 

AMPLIFICATION FACTOR 39 

PLATE RESISTANCE 6500 OHMS 

TRANSCONDUCTANCE 6000 µMHOS 

PLATE CURRENT 9.5 MA. 

FREQUENCY DIVIDER IN COMPUTER SERVICE 
AND 

'ON-OFF' CONTROL SERVICE 

TYPICAL OPERATION AS FREQUENCY HALFER 

EACH UNIT 

CUTOFF 

CONDITION 

ZERO-BIAS 

CONDITION 

PLATE-SUPPLY VOLTAGE 150 150 VOLTS 

PLATE-CIRCUIT RESISTANCE 20000 20000 OHMS 

GRID-SUPPLY VOLTAGE -10 0 VOLTS 

GRID-CIRCUIT RESISTANCE 47000 47000 OHMS 

PLATE CURRENT 0 5 MA. 

CIRCUIT VALUES 

GRID-CIRCUIT RESISTANCE: (MAX.) 

FOR FIXED-BIAS OPERATION 0.5 MEGOHM 

FOR CATHODE-BIAS OPERATION 1.0 MEGOHM 

RANGE VALUES FOR EQUIPMENT DESIGN 

CUTOFF CONDITION MIN. MA%. 

PLATE CURRENT (EACH UNIT) B 
--- 0.075 MA. 

DIFFERENCE IN PLATE CURRENT BETWEEN UNITS 0.2 MA. 

Z ERO•BIAS CONDITION 

PLATE CURRENT (EACH UNIT) C
DIFFERENCE IN PLATE CURRENT BETWEEN UNITS 

4.3 5.7 MA. 
1.4 MA. 

AKITH RUTH UNITS OPERATING, THE DC CATHODE CURRENT SHOULD NOT EXCEED 30 MILLIAMPERES, 

AND THE PEAK CATHODE CURRENT SHOULD NOT EXCEEF 150 MILLIAMPERES. 

BFOR CONDITIONS MITH 6.3 VOLTS ON HEATER, PLATE-SUPPLY YOLTS = 150, PLATE-CIRCUIT RE-

SISTANCE (OXMSI = 20000, GRID-SUPPLY VOLTS = -10, AND GRID-CIRCUIT RESISTANCE (OHMS) 

= 47000. 

CCONDITIONS ARE SAME AS fOR NOTE 1 E%CEPT THAT GRID-SUPPLY VOLTS = 0. 

COMMON TO BOTH UNITS. 

1 
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5964 

TUNo•sot 

TRIODE 

MINIATURE TYPE 

e 
'a

3 
4 

, 

MAX 

I~~II 

GLASS BULB 

UNIPOTENTIAL CATHODE 

HEATER 

6.3±10% VOLTS 0.45 AMP. 

AC OR DC 

OPERATING POSITION" 

"ANY, BUT FOR UTMOST IN SERVICE S THE TUBE 
SHOULD BE OPERATED INA VERTICAL POSITION 
WITH BASE UP OR GOWN, OR IN A HORIZONTAL 

y PO51 TI ON WITH BASE PIN5186.IN A VERTI-
CAL PLANE. 

BOTTOM VIEW 

SMALL-BUTTON MINIATURE 

7 PIN BASE 
7 BF 

THE 5964 IS A MEDIUM-MU TRIODE IN THE 7 PIN MINATURE CONSTRUCTION. IT IS ESPE-

CIALLY DESIGNED FOR FREQUENCY-DIVIDER CIRCUITS IN ELECTRONIC COMPUTERS, 

AND OTHER 'ON-OFF' CONTROL APPLICATIONS REQUIRING LONG PERIODS OF OPERA-

TION UNDER CUT-OFF CONDITIONS. 

DIRECT INTERE LECTRODE CAPACITANCES - APPRox. 
WITHOUT EXTERNAL SHIELD 

EACH UNIT 

GRID TO PLATE 

GRID TO CATHODE AND HEATER 
PLATE TO CATHODE ANp HEATER 

GRID OF UNIT #1 TO GRID OF UNIT #2 (MAX.) 

RATINGS 

MAXIMUM ABSOLUTE VALUES 

EACH UNIT 

FREQUENCY DIVIDER IN COMPUTER SERVICE 

AND 

'ON-OFF' CONTROL SERVICE 

1.3 µµf 

2.7 µµf 

0.4 µµf 

0.5 µµf 

HEATER VOLTAGE 6.3±10% VOLTS 

MAXIMUM PLATE VOLTAGE 250 VOLTS 

MAXIMUM GRID VOLTAGE: 
NEGATIVE BIAS VALUE 100 VOLTS 
POSITIVE BIAS VALUE 0 VOLTS 
PEAK NEGATIVE VALUE 200 VOLTS 

MAXIMUM PLATE DISSIPATION 1.5 WATTS 

MAXIMUM GRID INPUT 0.1 WATT 

MAXIMUM DC CATHODE CURRENT A' 15 MA. 

MAXIMUM PEAK CATHODE CURRENTA 75 MA. 

MAXIMUM PEAK HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 90 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 90 VOLTS 

MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT 
ON BULBSURFACE) 150 'C 

y INDICATES A CHANGE. CONTINU ED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION BL00 MFI ELO, NEW JERSEY. U.S.A. JANUARY 1, 1961 PLATE W6084 



5964 

TUNO•SOL 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AAMPLIFIER -EACH UNIT 
WITH BOTH UNITS OPERATING 

HEATER VOLTAGE 6.3'-f0% VOLTS 
H EATER CURRENT 0.45 AMP. 
PLATE VOLTAGE 100 VOLTS 

CATHODE-BIAS RESISTOR 50 OHMS 
AMPLIFICATION FACTOR 39 
PLATE RESISTANCE 6500 OHMS 
TRANSCONDUCTANCE 6000 µMHOS 

PLATE CURRENT 9.5 MA. 

FREQUENCY DIVIDER IN COMPUTER SERVICE 
AND 

'ON-OFF' CONTROL SERVICE 

TYPICAL OPERATION AS FREQUENCY HALFER 
EACH UNIT 

CUTOFF 
CONDITION 

ZERO-BIAS 
CONDITION 

PLATE-SUPPLY VOLTAGE 150 150 VOLTS 

PLATE-CIRCUIT RESISTANCE 20000 20000 OHMS 

GRID-SUPPLY VOLTAGE -10 0 VOLTS 

GRID-CIRCUIT RESISTANCE 47000 47000 OHMS 
PLATE CURRENT 0 5 MA. 

CIRCUIT VALUES 

GRID-CIRCUIT RESISTANCE: (MAX.) 
FOR FIXED-BIAS OPERATION 0.5 MEGOHM 
FOR CATHODE-BIAS OPERATION 1.0 MEGOHM 

RANGE VALUES FOR EQUIPMENT DESIGN 

CUTOFF CONDITION 

PLATE CURRENT (EACH UNIT) B 

DIFFERENCE IN PLATE CURRENT BETWEEN UNITS 

ZERO•BIAS CONDITION 

PLATE CURRENT (EACH UNIT) C

DIFFERENCE IN PLATE CURRENT BETWEEN UNITS 

MIN. 

4.3 

MAX. 

0.075 MA. 

0.2 MA. 

5.7 MA. 

1.4 MA. 

A1(ITH BOTN UNITS OPERATING, THE DC CATXODE CURRENT SHOULD NOT EXCEED 30 MILLIAMPERES, 

AND THE PEAK CATHODE CURRENT SHOULD NOT EXCEEG 150 MILLIAMPERES. 

BFOR CONDITIONS HITH 6.3 VOLTS ON HEATER, PLATE-SUPPLY VOLTS = 150, PLATE-CIRCUIT RE-

SISTANCE (OHMS) = 20000, GRID-SUPPLY VOLTS = -S0, AMD GRID-CIRCUIT RESISTANCE (OHMS) 

_ •7000. 

CCOND ITIONS ARE SAME AS FOR NOTE 1 EXCEPT THAT GRID-SUPPLY VOLTS = 0. 

~CONNON TO BOTH UNITS. 

-~ INDICATES A CHANGE 



5977 

TUNG•SOL 

TRIODE 

SUBMINIATURE 
OUTLINE DRAWING 

JEDEC 3-1 

~X'I 

i 
1.37 5•
MAX. 

1.500•

VI I I  

M~N. 

MEDIUM -MU TRIODE 

FOR 

OPERATION IN 

CONTROL CIRCUITS 

COATED UNIPOT ENTIAL CATHODE 

SUBMINIATURE BASE 8 PIN BUTTON 
JEDEC EB•10 

ANV MOUNTING POSITION 

NC 

BASING DIAGRAM 

JEDEC BDK 

BOTTOM VIEW 

NC 

THE 5977 IS A MEDIUM-MU TRIODE IN THE T-3 SUBMINIATURE CONSTRUCTION. IT IS DESIGNED 

PRIMARILY FOR OPERATION IN CONTROL CIRCUIT$ WHERE LONG LIFE AND STABLE PERFORM-

ENCE ARE ESSENTIAL. THE RUGGEDIZED CONSTRUCTION MAKE IT SUITABLE FOR SERVICE 

WHERE SEVERE CONDITIONS OF MECHANICAL SHOCK AND VIBRATION ARE ENCOUNTERED. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH 0.405" D. 

UNSHIELDED EXTERNAL SHIELD 
CONNECTED TO CATHODE 

GRID TO PLATE 1.3 1.3 pf 

INPUT 2.0 2.0 of 

OUTPUT 0.8 2.2 pf 

HEATER CHARACTERISTICS AND RATINGS 
ABSOLUTE MAX MUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS h.3 VOLTS 150 MA 

LIMITS OF APPLIED VOLTAGE 6.3 * 0.3 VOLTS 

HEATER CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOl ELECTRIC INC. ELECTRON TUBE DI VI5I ON, BLOOMFI ELD~ NEW JERSEY ~U•S•A•. JULY 1,1964 PLATE #6604 
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5977 

TUN0•80L  -~ 

CONTINUED FROM PRECEDING PAGE 

RATINGS 

ABSOLUTE MAXIMUM VALUES -SEE EIA STANDARD RS-]39 

PLATE VOLTAGE 190 VOLTS 

GRID VOLTAGE -55 VOLTS 

PLATE DISSIPATION 3.3 WATTS 

PLATE CURRENT 22 MA 

PEAK GRID CURRENT 4.4 MA 

BULB TEMPERATURE 220 

CHARACTERISTICS 

o C

PLATE VOLTAGE - DC 100 VOLTS 

CATHODE RESISTOR 270 OHMS 

PLATE CURRENT 10.0 MA. 

AMPLIFICATION FACTOR 16 

TRANSCONDUCTANCE 4,500 {MHOS 

GRID VOLTAGE FOR I y= 10 /tA 

SPECIAL TESTS 

LOW FREQUENCY VIBRATION TEST 
LOW FREQUENCY VIBRATION FATIQUE 
SHOCK TEST 

-13.5 VOLTS 



TENTATIVE DATA 5998 

GLASS BULB 

TUNG•SOL 

TWIN TRIODE 

HEATER 

6.3±1Ob VOLTS 2.4 AMP. 

BASE DOWN MOUNTING POSITION 

BOTTOM VIEW 
MEDIUM SHELL 
g PIN OCTAL 

BBD 

THE 5998 IS A MEDIUM MU TWIN POWER TRIODE USED PRIMARILY AS A PASSING 
TUBE IN SERIES REGULATED POWER SUPPLIES. FOR THIS SERVICE, A TUBE MUST 
BE ABLE TO PASS LARGE CURRENTS OVER A WIDE VOLTAGE RANGE AND STILL EX—
HIBIT A LOW INTRINISIC VOLTAGE DROP WHEN OPERATED "WIDE OPEN". THE 5998 
NOT ONLY MEETS THESE REQUIREMENTS BUT POSSESSES THE ADDITIONAL ADVANTAGE 
OF REQUIRING LITTLE GRID VOLTAGE SWING TO CONTROL THESE CURRENTS. THIS 
PERMITS THE USE OF SIMPLER CONTROL AMPLIFIER CIRCUITS IN THE REGULATED 
SUPPLY. 

ELECTRICAL DATA 

HEATER VOLTAGE 

HEATER CURRENT (Ef = 6.S VOLTS) 
MINIMUM CATHODE HEATING TIME 

TRANSCONDUCTANCE (PER SECTION) 

AMPLIFICATION FACTOR 

INTER- ELECTRODE CAPACITIES PER TRIODE SECTION: 

GRID TO CATHODE 

GRID TO PLATE 

CATHODE TO PLATE ' 

HEATER -. TO CATHODE 

INTER-ELECTRODE CAPACITIES BETWEEN TRIODE SECTIONS: 

SECTION 1 PLATE TO SECTION 2 PLATE 

6.3±1O% 
2.4 
30 

14 000 
5.5 

VOLTS 

AMP. 

SECONDS 

µMHOS 

7.7 µµE 
18.3 µµf 
2.5 µµf 
10.0 µµf 

1.7 µµf 

CONTINUED OX FOLLOWING PAGE 

J 
T UNG-SOL ELECTRIC INC. ELECTRON TUBE OI VI SIGN BLOOMFIEL D. NEW JER SEv, U.S.A. APRIi 1, 1958 PLATE ►5220 



59 98 TENTATIVE DATA 

TUNc•so~ 
CONTINUED FROM PRECEDING PAGE 

MECHANICAL DATA 

MOUNTING POSITION BASE DOwN 

BULB ST-16 
BASE MEDIUIN SHELL-OCTAL-8 PIN JE TEC qeB-11 
AVERAGE NET WEIGHT 2,4 OUNCES 
MAXIMUM VIBRATION RATING (Q TO 25 CPS) 2, Fj ,, 

RATINGS 
ABSOLUTE VALUES 

MINIMUM MAXINUM 

POWER DISSIPATION PER PLATE j~ WATTS 

PLATE CURRENT PER PLATE. DC j4O MA~DC 

IF TUBE VOLTAGE DROP IS TO BE SWUNG MORE THAN 
50 VOLTS I THIS CURRENT CANNOT BE REALIZED. SEE 
PLATE CHARACTERISTICS CURVE. 

PLATE VOLTAGE DC --- 275 VOLTS 

HEATER-CATHODE VOLTAGE DC —ZOO +jOO VOLTS 

GRID VOLTAGE --- O VOLTS 
HEATER VOLTAGE jF.7 ~,9 VOLTS 

ENVELOPE TEMPERATURE --- ' °C 

ALTITUDE FOR FULL RATINGS jO OOO FEET 

CIRCUIT VALUES: 

TOTAL GRID CIRCUIT RESISTANCE 5OO 5OO OOO OHMS 

RESISTANCE PER GRIP LEG WHEN 
TRIODE SECTIONS ARE PARALLELED 5OO OHMS 

CATHODE RESISTANCE: 

MINIMUM CATHODE RESISTANCE PER CATHODE LE6 SHALL BE 
15 OHMS OR THAT RESISTANCE NECESSARY TO PROVIDE 10% 
OF THE GRID BIAS VOLTAGE S WHICHEVER I.S GREATER. 

*FOR OPTIMUM TUBE LIFE BULB TEMPERATURE SHOuID XOT ESCEED 1g0° C. AT FULL DISSIPATION ON BOTH 
TRIODE SECTIONS IT WILL BE NECESSARY TO PROVIDE FORCED AIR COOLING TO KEEP THE BULB TEMPERA-
TURE WITHIN THIS RATING. 

F:ANGE OF VALUES 

MINIMUM MAXIMUM 

CONDITIONS: Ef=6.3V, Eb 120V~ E~=-14V. 

PLATE CURRENT PER SECTION DC 5O j25 MA. 
AMPLIFICATION FACTOR 4.8 6.2 
TRANSC O.NDUCTANCE jj OOO j7 OOO µMHOS 
HEATER CURRENT PER TUBE 2,20 2. E)O AMP. 

CONDITIONS: Ef=6.3V, Eb=200V, EC=- 55V t R~ p 

PLATE CURRENT PER SECTION DC O jO MA. 

CONDITIONS; Ef=6.3V, Eb 60V, E~=OV. 

PLATE CURRENT PER SECTION DC j35 MA. 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA 5998 

~  TUNG•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

APPLICATION NOTES 

THE 5998 IS WIDELY USED AS A °PASSING° TUBE OR SERIES REGULATOR IN CON- 
TROLLED POWER SUPPLIES BECAUSE OF ITS HIGH TRA N.5CONDUCTANCE AT RELATIVE LI( 
LOW PLATE VOLTAGES. TO PROVIDE TH 'DESIRED OUTPUT CURRENT S MANY TRIOD E~~, 
SECTIONS CAN BE PARALLELED. IF TUBE SECTIONS ARE TO BE P ARALLELED~ HOW-
EVER~ THE DESIGNER IS STRONGLY URGED TO USE SUFFIC IE NT RESISTANCE IN 
EACH CATHODE LEG TO EQUALIZE CURRENT DIVISION AMONG THE TRIODE SECTIONS. 
RECOMMENDED VALUES FOR VARIOUS OPERATING CURRENTS ARE SHOWN ON THE PLATE 

CHARACTERISTICS CURVE. IF THE OUTPUT CURRENT OF THE SUPPLY IS NOT FIXED 
USE THE RESISTANCE INDICATED FOR THE LOWEST CURRENT- THAT APPROACHES THE 
MAXIMUM PLATE DISSIPATION LINE. CATHODE RESISTANCE IS SUPERIOR TO ANODE 

RESISTANCE BECAUSE IT PROVIDES MORE BIAS ON THE SECTIONS TAKING GREATER 

PLATE CURRENT. A CATHODE RESISTOR NEED BE ONLY ONE SIXTH THE VALUE 

(~~) OF A PLATE RE S7 STOR E AND THEREFORE WILL DISSIPATE ONLY ONE SIXTH 

THE POWER. IN ANY CASE S THE ONLY LOSSES INCURRED IN USING A RESISTOR IS 

THE INSERTION LOSS OF THE RESISTOR ITSELF (LESS THAN ONE WATT) AND THE 

ADDITIONAL VOLTAGE (LESS THAN 10 VOLTS) NECESSARY FROM THE UNREGULATED 

SUPPLY. A CATHODE RESISTOR ADDS A SMALL ADDITIONAL LO SS BY CAUSING THE 

PASSING TUBE TO WORK WITH HIGHER BIAS AND HENCE WITH GREATER TUBE DROP. 

A THIRTY SECOND CATHODE WARMUP TIME IS RECOMMENDED BEFORE THE PLATE 

VOLTAGE IS APPLIED. THIS IS ESPECIALLY NECESSARY IN CIRCUITS WHERE THE 

AMPLIFIER TUBE PLATE RESISTOR IS RETURNED TO THE PLATE SIDE OF THE PASS-

ING TUBE S AS ILLUSTRATED IN THE SIMPLIFIED CIRCUIT IN FIGURE i. IN THIS 

CASE DURING WARMUP THE AMPLIFIER TUBE DRAWS LITTLE CURRENT S THERE IS 

I ITTLE IR DROP ACROSS THE RESISTOR S AND THE GRID OF THE PASSING TUBE IS 

E FFECTIVELY~ TIED TO THE PLATE. THE PLATE WILL ATTEMPT TO DRAW EXCESSIVE 

CURRENT FROM THE PASSING TUBE I S CATHODE AND MAY SERIOUSLY IMPAIR TUBE 

L IFE. THE CIRCUIT IN FIGURE 2 IS PREFERABLE FROM THE CONSIDERATION OF 

THE SAFETY OF THE PASSING TUBE BOTH DURING WARMUP AND IN THE EVENT OF 

TROUBLE IN THE AMPLIFIER CIRCUIT OR IF THE AMPL I~F IER TUBE IS REMOVED 

FROM ITS SOCKET. IT HAS THE ADDITIONAL ADVANTAGE OF PROVIDING A CONSTANT 

VOLTAGE FOR THE AMPLIFIER CIRCUIT. HOWE VER B IF THE REGULATED OUTPUT IS 

LOW (BELOW. 250 VOLTS) IT WILL BE NECESSARY TO PROVIDE ADDITIONAL NEGA-

TIVE VOLTAGE FOR THE REFERENCE TUBE CIRCUIT. ALSO IF THE REGULATED OUT-

PUT VOLTAGE IS TO BE VARIABLE S IT MAY BE NECESSARY TO FOLLOW FIGURE i. 

PASSING TUBE OPERATION CONDITIONS SHOULD BE CHOSEN TO PROVIDE AS LOW A 

TUBE DROP AS POSSIBLE. A SAFETY MARGIN OF AT LEAST 5 VOLTS FROMTHE ZERO 

BIAS LINE SHOULD BE ALLOWED HOWEVER FOR VARIATIONS. OF INDIVIDUAL TUBES. 

SUFFICIENT BIAS EXCURSION SHOULD BE ALLOWED FOR OVERCOMING RIPPLE. THE 

AMPLIFIER CIRCUIT SHOULD BE ABLE TO COUNTERACT THE EFFECT OF UNBALANCE 

DUE TO TUBE A61NG. 

A GRID RESISTOR SHOULD BE USED FOR EACH TRIODE SECTION. THIS SHOULD BE 

ENOUGH TO PREVENT PARASITIC OSCILLATION BUT NOT LARGE ENOUGH TO PREVENT 

I OSS OF CONTROL DUE TO A SMALL AMOUNT OF "GAS" GR16 CURRENT. A VALUE OF 

GRID RESISTANCE THAT ME E~TS BOTH THESE CONDITIONS IS i,ppp OHMS. HEATER 

VOLTAGE SHOULD BE KEPT AS CLOSE AS POSSIBLE TO 6.3 VOLTS AS MEASURED ON 

THE TUBE PINS. WHEN CONNECTING MANY HIGH DRAIN TUBE HEATERS ACROSS A 

SINGLE TRANSFORMER S BUS BARS FEEDING FROM "ALTERNATE ENDS" (FIGURE 3) 

SHOULD BE USED WITH A STRANDED PAIR FEEDING INDIVIDUAL SOCKETS. 

J 
TUXG-SOL ELECTRIC INC. ELECTRON TUBE DI Vi SIGN BLOOMFIEL D. NEW JERSEY. V.S.A. APRIL 1, 1958 PLATE N 5221 



5998 TENTATIVE DATA 

Figure I 

TUNG•SOL 

Figure 2 Figure 3 
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5998A 

TUNO•SOL 
TWIN TRIODE 

1.562" 
1.438" 

4.250" 
MAX 

r 

3.688" 
MAX. 

GLASS BULB 

SHORT MEDIUM SHELL 

8 PIN OCTAL BR-110 

OUTLINE DRAWING 

JEDEC 12-15 

FOR 

SERIES REGULATOR 

APPLICATIONS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

IG _ _ IP 

2K 

2P 

2G 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC BBD 

IK 

THE 5998A IS A LOW-MU TWIN TRIODE DESIGNED FOR SERVICE AS A SERIES REGULATOR IN DC 

POWER SUPPLIES. EXCEPT FOR TI1E USE OF T-12 ENVELOPE AND A DIFFERENT BASE, THE 

5998A IS IDENTICAL TO THE 5998. 

DIRECTINTERELECTRODE CAPACITANCES-APPRox. 
WITHOUT EXTERNAL SHIELD 

GRID TO PLATE, EACH SECTION: (G TO P) 14.5 p{
INPUT, EACH SECTION: G TO (H+ K) 6.5 pf 
OUTPUT, EACH SECTION: P TO (H + K) 2.0 
HEATER TO CATHODE, EACH SECTION: (H TO K) 11 c' 

PLATE, SECTION 1 TO PLATE, SECTION 2: (1 P TO 2P) 2.0 

HEATER CHARACTERISTICS AND RATINGS 
ABSOLUTE MAXIMUM VALUES -SEE EIA STANDARD RS-239 

EACH SECTION 

AVERAGE CHARACTERISTICS 
CATHODE HEATING TIME (MINIMUM) 

6.3 VOLTS 2.4 AMP. 
30 SECONDS 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 6.3 ± 0.6 VOLTS 

MAXIMUM HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 100 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 100 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, Bl00MFl ELO, NEW JERSEY, U. S. a..Na RCM 1, 1563 PLATE z6'. -" 



5998A 

TUMG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
ABSOLUTE MA%IMUM VALUES -SEE EIA STANDARD RS-239 

EACH SECTION 

PLATE VOLTAGE 275 VOLTS 

PLATE DISSIPATION 15 WATTS 
DC PLATE CURRENT 140 MA. 
GRID CIRCUIT RESISTANCE 0.25 MEGOHMS 
BULB TEMPERATURE AT HOTTEST POINT A 200 °C 

AVERAGE CHARACTERISTICS 

EACH SECTION 

PLATE SUPPLY VOLTAGE 110 VOLTS 
CATHODE-BIAS RESISTOR 105 OHMS 

AMPLIFICATION FACTOR 5.4 

PLATE RESISTANCE, APPROX. 350 OHMS 
T RANSCONDUCTANCE 15,500 pMHOS 
PLATE CURRENT 100 MA. 

A 
FOR OPTIMUM TUBE LIFE, THE BULB TEMPERATURE SHOULD BE MAINTAINED BELOW 150 °C BY FORCED 
AIR COOLING. 



6000 

TUNO•SOL  ~ 

BEAM POWER PENTODE 

1.438" 
MAX 

2.906~~ 
MAX 

3.468~~ 
MAX 

MAX 

GLASS BULR 
M ET 0.L SB ELL 

SMALL WA FEfl OCTAL 
6 PIN BASE 86-2j 

COATED UNIPOTENTIAL CATHODE 

HEATER 

26.512.7 VOLTS 0.28A AMP. 

A AT 26.5 V. 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 
J ED EL 6CN 

THE 6000 IS A SINGLE ENDED BEAM POWER PENTODE AMPLIFIER FOR RADIO FRE-
QUENCY APPLICATIONS TO 100 MEGACYCLES. ITS 26.5 VOLT HEATER MAKES IT 
SUITABLE FOR VEHICULAR OR AIRCRAFT USE. THE RUGGED BUTTON-STEM CONSTRUC-
TION FEATURES SHORT INTERNAL LEADS AND A LOW-LOSS 6 PIN OCTAL BASE. 

DIRECT INTERELECTRODE CAPACITANCES 
W ITnGUT ExTERN AL SHIELD 

GRID TO PLATE: G1 TO P (MAX.) 

INPUT: G1 TO (M+K+G2+BASE SHELL) 
OUTPUT: P TO (H+K+G2+BASE SHELL) 

RATINGS 
INT ERPRET EO ACCORDING TO ABSOLUTE MA%IMUM SYSTEM 

CLASS C AMPLIFIER OR OSCILLATOR 

0.18 
15.0 
7.0 

pf 
pf 
T 

HEATER VOLTAGE 26.512.7 VOLTS 

DC PLATE VOLTAGE 6OO VOLTS 

DC #2 GRID VOLTAGE 3OO VOLTS 

DC #1 GRID VOLTAGE—NEGATIVE -ZOO VOLTS 

DC PLATE CURRENT 125 MA. 

DC GRID CURRENT 7 MA. 

PLATE INPUT 60 wA77S 

PLATE DISSIPATION 25 WATTS 

GRID #2 DISSIPATION 4.O WATTS 

HEATER—CATHODE VOLTAGE, POSITIVE OR NEGATIVE LOO VOLTS 

BAT THE NIGHER FREQUENCIES IT MAY BE DESIRABLE TO GROUND THE METAL BASE SNEII THROUGH A LIAMP-

ING DEVICE. 

CTO 100 MC. 

CONTINUED ON FO LlOWING PAGE 

T UNG-SOl ELECTRIC INC.. ELECTRON TUBE DIVISION S Bl00MF1ELD. NEW JERSEY. U. S. A.~MARCN 1. 1961 PLATE W6177 



6000 

r  TUNG•SOL 

C ONTINIfED FROM PRECEDING PAGE 

TYPICAL OPERATION 
70 MC 

PLATE VOLTAGE 4OO 
GRID #2 VOLTAGE 2O0 
GRID #1 VOLTAGE- DEVELOPED —6O 
GRID #1 RESISTOR 12~OOO 
PEAK RF GRID VOLTAGE .~5 

DC PLATE CURRENT 125 

DC GRID #2 CURRENT L( 

DC GRID #1 CURRENT 5.O 

60O 
225 

—6O 
20,OOO 

]5 

LOO 
ZS 

3.O 

VOLTS 

VOLTS 

VOLTS 

OHMS 

VOLTS 

MA. 

MA. 

MA. 

DRIVING POWER- MAX. 0.40 0.23 WATTS 

POWER OUTPUT ZH 3S WATTS 

AVERAGE CHARACTERISTICS 

TR ANSCONDUCTANCE- FOR PLATE CURRENT OF 70 MA. HOOO µMHOS 

AMPLIFICATION FACTOR, GRID #2 TO GRID #1 

600 

6000 

Et = 26.5 Volts 
Eon = 200 Volts 
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TENTATIVE DATA 6012 

TUNc•sa~  
THYRATRON 

f I6' ~ 
NOM HEATER 

316 
NOM 

~ - 164 

NOM 
GLASS BULB 

5" 

■ 

3 ~ ~~ 
8 

MAx 

6.3±10% VOLTS 2.6 AMP. 

ANY MOUNTING POSITION 

BOTTOM YIEW 

LARGE WAFER 

WITH EXTERNAL BARRIER 

6 PIN OCTAL 

THE 6012 IS A NEGATIVE CONTROL, XENON FILLED, FOUR ELECTRODE THYRATRON 

DESIGNED FOR USE IN RELAY AND GRID CONTROLLED RECTIFIER APPLICATIONS. 

ONE TYPE 6012 WILL CARRY 0.5 AMPERE IN MOTOR-CONTROL AND IN INVERTER SERV-

ICE. USE OF THE SHIELD-GRID TYPE OF CONSTRUCTION PERMITS AVERY LOW PRE-

CONDUCTION CONTROL GRID CURRENT TO FLOW. THIS PERMITS THE USE OF A HIGH 

RESISTANCE IN THE CONTROL GRID CIRCUIT. THE GRID CONTROL CHARACTERISTIC 

IS INDEPENDENT OF AMBIENT TEMPERATURE OVER THE RANGE FROM -75 TO +90 

DEGREES CENTIGRADE DUE TO THE TUBE'S INERT GAS FILLING. THE 6012 MOUNTS 

IN A STANDARD OCTAL SOCKET. 

ELECTRICAL DATA 

HEATER VOLTAGE 6.3±10% VOLT$ 
HEATER CURRENT (Ef=6.3 VOlT5) 2.6 AMP. 
MINIMUM CATHODE HEATING TIME 30 SECONDS 
INTERELECTRODE CAPACITANCES -APPROX. 

ANODE TO CONTROL GRID 0.65 µµf 
CONTROL GRID TO CATHODE (AND SHIELD GRID) 6.5 µµf 
ANODE TO CATHODE (AND SHIELD GRID) 4.5 µµf 

ANODE VOLTAGE DROP - APPROX. 12 VOLTS 
MAXIMUM CRITICAL GRID CURRENT (AT Epp=460 VOLTS RMS 

AND Ib-- 0.5 AMP.) 3 µAMPS. 
IONIZATION TIME - APPROX. 

ANODE VOLTS = 100, ANODE CURRENT = 5 AMPS. . SHIELD 
GRID VOLTS=O, CONTROL GRID =+50 VOLT SQUARE WAVE 
PULSE 0.5 µSEC. 

DEIONIZATION TIME - APPROX. -NOTE 1 
ANODE VOLTS = 125, ANODE CURRENT = 0.5 AMP., SHIELD 
GRID RESISTOR = 1000 OHMS, CONTROL GRID VOLTS =-13, 
CONTROL GRID RESISTOR = 1000 OHMS 175 µSEC. 
ANODE VOLTS = 125. ANODE CURRENT = 0.5 AMP., SHIELD 
GRID RESISTOR = 1000 OHMS, CONTROL GRID VOLTS = 
-100, CONTROL GRID RESISTOR = 1000 OHMS 100 µSEC. 

(NOTE 1. CONNECT SHIELD GRID TO CATHODE THROUGH SERIES RESISTORI 

 .~ 

TONG-SOL ELECTRIC INC., ELECTRON TUBE OIVI SIGN, Bl00NF1 ELD, NEW JERSEY, U. S. A. ,NOVEMB ER 1, 1960 PLATE #6039 



6012 TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MECHANICAL DATA 

MOUNTING POSITION ANY 

BULB T12 

BASE LARGE WAFER OCTAL 6 pIN 

WITH EXTERNAL BARRIER 

MAXIMUM NET WEIGHT 2.5 

RATINGS 
ABSOLUTE VALUES 

FOR ANODE-SUPPLY FREQUENCY OF 60 CPS 

OUNCES 

MAXIMUM PEAK ANODE VOLTAGE 

FORWARD 650 VOLTS 

INVERSE 1300 VOLTS 

MAXIMUM CATHODE CURRENT 

PEAK 5 AMP. 

AVERAGE -- NOTE 1 0.5 AMP. 

SURGE - MAXIMUM DURATION 0.1 SECOND - NOTE 2 20 AMP. 

MAXIMUM NEGATIVE CONTROL GRID VOLTAGE 

BEFORE CONDUCTION 200 VOLTS 

DURING CONDUCTION - NOTE i 10 VOLTS 

MAXIMUM POSITIVE CONTROL GRID CURRENT 

AVERAGE -- NOTE 1 0.05 AMP. 

MAXIMUM NEGATIVE SHIELD GRID VOLTAGE 

BEFORE CONDUCTION 100 VOLTS 

DURING CONDUCTION - NOTE 1 70 VOLTS 

MAXIMUM POSITIVE SHIELD GRID CURRENT - NOTE 7 0.05 AMP. 

MAXIMUM HEATER- CATHODE VOLTAGE 

HEATER NEGATIVE f00 VOLTS 

HEATER POSITIVE 25 VOLTS 

MAXIMUM CONTROL GRID CIRCUIT RESISTANCE 2 MEGOHMS 

1. AVERAGED OVER ANY INTERVAL OF 30 SECONDS MAXIMUM. 

2. THE EQUIPMENT DESIGNER SHOULD LIMIT THE SHORT CIRCUIT CURRENT TO 20 AMPERES CIRCUITWIS E. 
IT SHOULD BE UNDERSTOOD THAT WHILE THE TUBE MAY STAND SEVERAL FAULTS AT THIS MAGNITUDE 
OF CURRENT, EACH FAU L7 WILL ADVERSELY AFFECT TUBE LIFE. 

~ INDICATES A CHANGE. 

 J 



6021 
PREMIUM TUBE 

TUNc•so~ 
TWIN TRIODE 

SUBMINIATURE TYPE 

.400" 
MAX. 

1.375" 
MAX. 

+II 
1.5 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.3 AMP . 

AC UR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SUBMINIATURE - 8 
FLEXIBLE LEADS 

BDG 

THE 6021 IS A RUGGEDIZED MEDIUM MU TWIN TRIODE OF THE LIGHT LEAD, BUTTON, 
SUBMINIATURE CONSTRUCTION. THE TUBE MAY BE USED AT FREQUENCIES IN THE 
UHF REGION, PERMITTING APPLICATIONS SUCH AS UHF AND VHF OSCILLATORS AND 
MIXERS. CONTROLS ON THE PRODUCT AVERAGE FOR SUCH CHARACTERISTICS AS 
HEATER CURRENT, PLATE CURRENT, AND TRANSCONDUCTANCE ASSURE THAT THESE 
CRITICAL CHARACTERISTICS WILL REMAIN WELL CENTERED. SINCE IT MUST BE 
A)3LE TO WITHSTAND SEVERE MECHANICAL TESTS TO MEET THE TEST SEPCIFICATION, 
THE 6021 IS ESPECIALLY SUITED FOR USE IN INDUSTRIAL AND MILITARY AIR-
80RNE EQUIPMENT WHICH MAY BE SUBJECTED TO SEVERE SHOCK AND VIBRATION. 

DIRECT INTERELECTRODE CAPACITANCES - EACH SECTION 

MITN MITNOUT 
SHIELD* SHIELD 

GRID TO PLATE (RATED) 1..4 1.5 µµf 
MAXIMUM --- 1.7 µµ,f 
MINIMUM --- 1.3 µµf 

INPUT (RATED) 2.1 2.4 µuf 
MAXIMUM ___ 2.8 µµf 
MINIMUM 2.0 µµf 

OUTPUT (SECTION y1) (RATED) 1.3 O. 2$ µuf 
MAXIMUM ___ 0, 33 µµ,f 
MINIMUM ___ 0,23 µµf 

OUTPUT (SECTION ,Y 2) (RATED) 1.4 0.32 µµf 
MAXIMUM ___ Q,39 µµf 
MINIMUM -- 0.25 µµf 

MAXIMUM GRID TO GRID (RATED) 0.011 0,013 µµf 
MAXIMUM PLATE TO PLATE (RATED) 0.33 0.52 µµf 

RATINGS 
AB80lU 7E MAXIMUM VALUES 

HEATER VOLTAGE 6, 3t.5,~ VOLTS 
MAXIMUM DC PINE VOLTAGE 165 VOLTS 
MAXIMUM DC GRID VOLTAGE O VOLTS 
MAXIMUM HEA TER-CATHODE VOLTAGE t2OO VOLTS 
MAXIMUM GRID RESISTANCE (EACH SECTION) 1.1 MEGmHM 
MAXIMUM DC PLATE CURRENT (EACH SECTION) 22 pIA 

LOX7INU'FD ON FOLLOWING PAGE 

y INDICATES A CXANGE. 

TUN G-SOL ELECTRIC INC. EI EC TRON TUBE DIVISION BL OOMFI EL D, NEW JERSEY, U. 5. 4. JAXUAR~1, 1951 PLATE N4874 
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602 i 
PREMIUM TUBE 

~  TUNo•so~  -~ 
LOXTI XUED FROM PRECEDING PAGE 

RATING3 — coNT'D. 
ABSOLUTE NAXI NUN VALUES 

MAXIMUM DC GRID CURRENT (EACH SECTION) 5.5 mA 
MAXIMUM PLATE DISSIPATION (EACH SECTION) G.7 WATT 

M AX bMUM BULB TEMPERATURE 22O °C 

MAXIMUM ALTITUDE A 6O OOO FEET 

LIFE EXPECTANCY; 
3Q°C AMBIENT TEMPERATURE S OOO HOURS 
175

°C AMBIENT TEMPERATURE 1 OOO HOURS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT O.3 AMP. 

DC PLATE VOLTAGE lOO VOLTS 

CATHODE BIAS RESISTOR 15O OHMS 

PLATE CURRENTS 6,5 Ma 

TRANSCONDUCTANCE 5 4OO µMHOS 

AMPLIFICATION FACTOR 35 
GRID VOLTA"GE FOR 10µa PLATE CURRENT -6.5 VOLTS 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Ef = 6. JV, Eb = 100ydc, Ee = 0 Vdc, Rk/k = 350 OHMS 

E %C EPT AS MODIFIED BELOW 

INITIAL 
INDIYI DUAL PR00. 
NIN. MAX. NIM. 

HEATER CURRENT 280 
HEATER—CATHODE LEAKAGE B 

(Ehk=t 100 Vdc) --- 

GRID CURRENT 
(Eb= 150 Vdc, Rg=300, 

Rg1=1.0 MEG.) D 
PLATE CURRENT (1) 4.5 

PLATE CURRENT (1) 
DIFFERENCE BETWEEN SECTIONS-- 

PLATE CURRENT (2) 
(Ec=6.~B Vdc, Rg=p) ___ 

TR ANSCONDUCTANCE (1) 4450 
CHANGE IN INDIVIDUAL TUBES--- 
AVERAGE CHANGE -__ 

INSULATION OF ELECTRODES C 

g—ALL 100 
p—ALL 100 

~ TRANSCONDUCTANCE 
(Ef = 5. 7v) 

GRID EMISSION D

Eb=150 Vdc, Rg=O, 
PULSE EMISSION E

(E~=6.Ov, a PULSE=50 V, 
tp-25 usec, prr=200pps) 300 

AMPL tFICATION EACTORF 3O 

AVO. 
MAX. 

S00 HOUR L.i FE TEST 

INDIVIDUAL 
MIN. MAX. 

320 288 312 276 

t5.0 --- 

-0.3 --- --- 0 
8.5 5,6 7.3 --- 

1.6 

100 ___ ___ 

6350 5000 5800 
--- --- ---
___ 

50 
50 

15 

___ 

___ 

4O 

SPECIAL REQUIREMENTS 

AF NOISE GH 

(Esi 65mVac, Rg-0.1 me q., Rp=,01 me g., 

Rk=7 ~ CK=1C~~tf) 
LOW PRESSURE VOLTAGE BREAKDOWN 
(PRESSURE =SSt~Smm Hq,, VOLTAGE =,300Vac) 

CONTINUED OX FOLLOWING PAGE 

328 mA 

t10 µ/+dc 

--0.9 u,Aac 
--- mAdc 

mAdc 

µ Adc 
_ LLMHOS 
25 PERCENT 
15 PERCENT 

MEGOHMS 
MEGOHMS 

15 PERCENT 

nIN. wax. 

LLAdc 

ma 

17 Vu 



6021 
PREMIUM TUBE 

TUNo•:ot 
CONTINUED FROM PRECEDING PAGE 

SPECIAL REQUIREMENTS — coNT'D. 

NIM. MAX. 

VARIABLE FREQUENCY VIBRATION K
(NO VOLTAGES, POST SHOCK AND VIBRATIONAL 
FATIGUE TEST END POINTS APPLY) 

LOW FREQUENCY VIBRATION 
MG 

(Rp = 10,000, Ck=i,000 µf, F=gOcps, G=15) ~ mVac 

S U~BMINIATURE LEAD FATIGUE N 4 AnCS 

SHOCK P 

(HAMMER ANGLE =}0°, Ehk=+iOpVdc, R y=O.ime q.J 

VIBRATIONAL FATIGUER
(G =2, 5; FIXED FREQUENCY; F=25min. 60 max.) 

POST SHOCK AND VIBRATIONAL FATIGUE TEST END POINTS 

LOW FREQUENCY VIBRATION ZOO mVaC 
HEATER CATHODE LEAKAGE (Ehk=11O0Vdc) ~ uAdc 
~ TR ANSCONDUCTANCE (1) OF INDIVIDUAL TUBES ~ZO PERCENT 

GLASS STRAINS ---

1 HOUR STABILITY LIFE TESTG
(Eh1 ~+20pVdc, Rg1 q=1.0 meg., TA=ROOM) 

STABILITY LIFE TEST END POINTS 
D TRANSCONDUCTANCE (i) OF INDIVIDUAL TUBES ZS PERCENT 

100 HOUR SURVIVAL RATE LIFE TEST 
(STABILITY LIFE TEST CONDITIONS OR 
EQUIVALENT TA=ROOM) 

SURVIVAL RATE LIFE TEST END POINTS 
CONTINUITY AND SHORTS ( INOPERATIVES) ---
TRANSCONDUCTANCE (1) --- 4 OOO µMHOS 

HEATER CYCLING LIFE TESTU
(Ef=7.Ov, i min. on, 4 min. off, 
Ehk=140Va c, Ea= E~=p) 

INTERMITTENT LIFE TEST 
(STABILITY LIFE TEST CONDITIONS, BULB TEMP = 

220°C) 

NOTES 
A 
IF AL TITUOE RATING IS E%CEEOE D. REDUCTION OF INSTANTANEOUS VOLTAGES (Ef E%CIUDEDI MAYBE 
R EOUIRE D. 

B 
SEE MIL-E-1L 4.10.15 

C 
SEE Nll-E-lt 4.B.2 

D 
PRIOR TO THIS TEST PRE-HEAT TUBES fOR 5 MINUTES WITH BOiN SECTIONS OPERATING SEPARATELY AT 
CONDITIONS LISTEC BELOW. TEST IMMEDIATELY AFTER PRE-HEATING. 1E ~7. 5V, ErOVd c, E°=150 Ydc, 
Rk=700 OHN S, R~1.0 NEG ). 

E 
THE PULSE IS ESSENTIALLY A SOU ARE WAVE WI TN 1.0 USEL RISE TIME AND 0.8 USEL FALL. TXE PULSE 
SX ALL 8E AP PII EO TO PLATE AND GR10 TIED TOGETHER. PULSE EMISSION SHALL BE MEASURED IN TEflNS Of 
VGLTAGE OEVEI OP EO ALRO 55 A 1.0 OMN RESISTOR IX TXE CATHODE LI RCUI T. TEST UNIT AS MEASURED BY 
TXE LEADING EO GE OF A LALI BR ATED TRACE. THE ANPLITUOE OF THE TRAILING EDGE OF WNI LH SMALL NOT 
VARY BY MORE TN AM 201 fR ON THE VALUE OF THE LEADING EO GE. TEST EACN UNIT SEP AR AT EL T. 

Nil-E-1/1BBA 

PULSE 
CENEWITDR 

TUT 

TUN G-SOL-ELECTRIC INC. EL ELTRON TUBE DIVISION BLOONFI EL D, NEW JERSET, U.S.A. JANUARY 1, 1957 PLATE WNB 75 



6021 
PREMIUM TUBE 
~  TUNG•soL 

CONTINUED FROM PRECEDING PAGE 

MUTES _ coXrD. 

F 
SEE MIL-E- 1C 4.10.11.1 

G 
TIE 1N TO 2N, lg TO 2q. AND 1p TO 2p. 

H 
SEE MIL-E-1C 4.10.j 2 

JTH ERE SH AIL BE MO EVIDENCE OF ARCENG OR CORONA BETH EEN ANODE PINS AMD ADJACENT PINS WI TX MO 
O TMER VOLTAGES APPLIED. 

K SEE MIL-E-1L 4. 9. 20.j 

MSEE Nll-E-1C 4.9.19.1 

N 
SEE MIL-E-1C 4.9.5.3 

R 
SEE MIL-E-1C 4.9.20.5 

R 
SEE MIL-E-1C 4.9.20.6 

SALL TUBES SX ALI NAVE BEEN SEALED A MINIMUM OF 48 XOURS PRIOR TO CONDUCTING THIS TE aT. TUBES 
SX ALL BE AT ROOM TEMPERATURE. ENTIRE TUBE SX ALL BE IMMERSED IN WATER NOT LES~ TM AN 85 C FOR 15 
SECONDS AND IMMEOI ATELY 7XEREAFTER IMMER SEO IX ICE WATER NOT MORE TM AN 50 L FOR 5 SECONDS. 
TUBES SHALL BE PLACED IN WATER SO TM AT NO CONTACT IS MADE WI TN TXE CONTAINING VESSEL NOR EACH 
OTHER. TUBES SMALL TXEM BE REMOVED AMD ALLOWED TO COOL AT ROOM TE NP ERATVRE ON A WOODEN SURFACE. 
THE TUBES SN ALL BE ALLOWED TO COOL FOR 48 HOURS AXD THEN BE INSP ELTEO FOR EVIDENCE OF AIR 
L E AN S. 

U 
TXE RE SULATION Of TXE NEATER VOLTAGE SHALL NOT 8E MORE TN AN 3.0 PERLENI. 

*WITH SXICLD OF 0.405" INSIDE DI ANETER CONNECTED TO CATHODE OF SECTION UNDER TEST. 

J 
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TENTATIVE DATA 

GLASS BULB 

6021WA 

TUNO.80L  ~ 

DOUBLE TRIODE 

SUBMINIATURE TYPE 

HEATER 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SU BMINIATU RE BUTTON 

SPIN 

0.017" TINNED 
FLEXIBLE LEADS 

BOG 

THE 6021WA IS A HEATER-CATHODE TYPE MEDIUM-MU DOUBLE TRIODE OF SUBMINIA-

TURE CONSTRUCTION CAPABLE OF OPERATION IN THE UHF REGION. IT IS DESIGNED 

FOR SERVICE WHERE SEVERE CONDITIONS OF HIGH TEMPERATURE AND MECHANICAL 

SHOCK OR VIBRATION ARE ENCOUNTERED. THE FLEXIBLE LEADS MAY BE SOLDERED 

OR WELDED DIRECTLY TO THE TERMINALS OF CIRCUIT COMPONENTS WITHOUT THE 

USE OF SOCKETS. STANDARD 8 PIN SUBMINIATURE SOCKETS MAY BE USED BY CUTTING 

THE LEADS TO A SUITABLE LENGTH. 

RATINGS 
MECHANICAL 

MAXIMUM IMPACT ACCELERATION (SHOCK TEST-NOTE 3) 450 G 
MAXIMUM UNIFORM ACCELERATION (CE NTRIFU C£ TEST-NOTE 4) 1000 G 
MAXIMUM VIBRATIONAL ACCELERATION (96 HR. FATIGUE TEST-NOTE 5) 2.5 G 
MAXIMUM BULB TEMPERATURE 220 °C 

RATINGS 
AND NORMAL OPERATION 

HEATER VOLTAGE (NOTE 8) 
PLATE VOLTAGE 

PEAK PLATE VOLTAGE 
GRID VOLTAGE 
PLATE DISSIPATION (PER PLATE) 
GRID #1 CIRCUIT RESISTANCE 
HEATER-CATHODE VOLTAGE 
PLATE CURRENT (PER PLATE) 
GRID CURRENT (PER GRID) 
CATHODE RESISTANCE 

(PER UNIT) 
TRANSCONDUCTANCE 

(PER PLATE) 
AMPLIFICATION FACTOR 

NORM. 
TES7 NORM. 
CONDI- OPE R- 

MIL-E-1 DES. TIONS• ATION DES. MIL-E•1 
SYMBOL MIN. NOTE 7 NOTE 6 MAX. UNITS 

Ef: 6.0 6.3 6.3 6.6 
Eb: --- 100 100 250 
eb: --- --- --- 360 
Ec1: - 55 0 0 --- 
Pp/p: ___ ___ 0.65 0.7 
Rg/g: --- 1.0 1.1 
Ehk: -200 100 +200 
Ib/p: 0.5 6.5 22 
Ic/c: --- --- 5.5 

Rk: 150 150 

Sm/p: 5400 
Mu/p: 35 

V 

Vdc 

v 
Vdc 

W 
ME G. 
Vdc 
mAdc 
mAdc 

OHMS 

µMHOS 
---

TUNG-SOL ELECTRIC INO. r ELECTRON TUBE 01 VISION S BLOOMFI ELOr NEW JERS EY r U.S.A.. NAY 1, 1960 PLATE M5635 



6021WA TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTSI 

IN THE FOLLOWING TESTS, EACH UNIT IS TESTED SEPARATELY 

TEST 

MEASUREMENTS ACCE PTANCE 

TESTS PART 1 

A O L MI L•E-1 
% SYMBOL MIN. LA~L BOG UAL MAX. ALD 

COMBINED AOL=1.096 EXCLU DING MECH. AND INOPERATIVES 

MIL-E• 1 
UNITS 

HEATER CURRENT: 0.4 If: 2g,5 315 mA. 
HEATER-CATHODE 
LEAKAGE (1): 

Ehk=+100 Vdc 
0.4 

Ihk(1): --- --- 3.5 --- µAdc 
Ehk=-tOO Vdc Ihk(11: --- 3.5 --- µAdc 

GRID CURRENT: 

E6=150 Vdc; Rk/k=300 

OHMS; Rg=1.0 MEG. 0.4 Ic(1): --- --- --- --- - 0.3 --- µAdc 
PLATE CURRENT (1): 0.4 Ib(1): 4.5 5.6 6.5 7.3 8.5 2.3 mAdc 
PLATE CURRENT 12): 

Ect=-6.5 Vdc 0.4 Ib(2): --- --- --- --- 100 --- µAdc 
TRANS CONDUCTANCE (1): 0.4 Sm(1): 4450 5000 5400 5800 6350 1100 µMHOS 
CONTINUITY TO SHORTS 

(NOTE 11) 
(INO PERATIVES): 

MECH ANI CA L: 
ENVELOPE (B-1) 

MEASUREMENTS ACCEPTANCE 

TESTS PART 2 

INSULATION OF 

ELECTRODES: 

Ef=6.3 V 

Eg-all=-100 Vdc Rg1-all: 250 ---

Ep-all=-300 Vdc 2 'S Rp-all: 250 ---

PLATE CURRENT (1) 
DIFFERENCE BETWEEN 
SECTIONS: 2.5 Ib: --- 1.5 --- mAdc 

T RANSCONDUC TANCE 12): 
Ef=5.7 V; (NOTE 9) 2.5 4EfSm12): --- --- --- 10 --- PERCENT 

GRID EMISSION: 

E6=250 Vdc; Rg/g=1.0 MEG; 

Rk/k=2200 OHMS; Ef=7.5 V; 
PREHEAT 5 MINUTES AT 

Ec=O; TEST AT Ec=- 9.0 Vdc 6.5 Isc1: --- - 0.5 --- µAdc 

AF NOISE: 

Esig=65 mVac; Rg=0.1 MEG.; 
Rp=0.01 MEG., Rk=75 OHMS: 
Ck=1000 µf; UNITS CONNEC-
TED IN PARALLEL 2.5 EB: 

PULSE EMISSION (11: 
Eb=150 Vdc; Ec1=-25 Vdc; ik: 320 ---
Egk=+30 V; Rk/k=1 .0 OHM; 
DUTY CYCLE = t%; tp= 10 

2.5 

µsec (NOTE 12) Otpik: --- 10 --- PERCENT 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA 6021WA 

TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS-conf'd. 

IN THE FOLLOWING TE5T5, EACH UNIT IS TESTED SEPARATELY 

AOL MIL-E•1 MIL-E-1 TEST 
SYMBOL MIN LAL BOG UAL MAX ALD UNITS 

M EASUREMENTS ACC EPT ANCE 
TE5T5 PART 2 (CON T'D.) 

COMBINED AOL=1.0% EXCLUDING MECH. AND INOPE RATI VES 
PULSE EMISSION (2): 

Ef=5.9V; E6=150 Vdc; 

Ec1=-25 Vdc;tp=t0µsec, 

DUTY OYCLE =1q; egk=+ 

30 V; Rk/k=1 .0 OHMS; 

(NOTE 12) 6.5 ik: 

HEATER-CATHODE 
LEAKAGE (2): 

Ef=-6.7 V (PIN 6 NEGA-
TIVE); Ehk=+700 Vdc 
(CATHODE NEG.) t=16 
SECONDS (NOTE 13) 6.5 Ihk(2): 1.0 µAdc 

AMPLIFICATION FACTOR: 6.5 mu: 30 35 40 ---

CAPACITANCE Cgp: 1.2 1.5 1.8 µµf 

CAPACITANCE: Cin: 1.8 2.4 3.0 µµf 

CAPACITANCE (NOTE 2) 6.5 Cout: 0.20 0.28 --- 0.36 µµf 
(UNIT #1k 

CAPACITANCE: Cout 0.22 0.32 --- 0.42 µµf 

(UNIT #2): 
CAPACITANCE: Cgg: --- --- 0.013 µµf 

CAPACITANCE: Cpp: - --- 0.52 µµf 

OPERATION TIME: 
(NOTE 10) 

LOW PRESSURE 

VOLTAGE BREAKDOWN: 
PRESSURE =27 ±3 mmHg; 

VOLTAGE = 300 Vac. 

VIBRATION (2): 

F=40 cps; G=15; Rp= 

10,000 OHMS 

VIBRATION (3): 
F=70- 2000; t=3 MINUTES; 

G=15; Rp=10,000 OHMS. 
POSITIONS X1 AND X2
ONLY. 

DEGRADATION RATE 
ACCEPTANCE TE5T5 

SUBMINIATURE 

LEAD FATIGUE: 

SHOCK (1 ): 

Ehk=+100 Vdc; Rg=0.1 
MEG.; HAMMER ANGLE _ 
30 °; (NOTE 3) 

4.0 t: 

2.5 Ep: --- 20 --- mVac 

6.5 ep: 

20 ---

125 ---
(PEAK 

TO 
PEAK) 

mv. 

--- arcs 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY. U.S.A., MpY 1, 1960 PLATE #58j6 



6021WA TENTATIVE DATA 

TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS - cont'd. 

IN THE FOLLOWING TESTS, EACH UNIT IS TESTED SEPARATELY 

ALLOWABLE DEF. 

TEST 
PER CHARACT. 

AOl MILE •1 MI L•E-1 Ise COMB. 
DEGRADATION RATE SAMP. SAM P. % SYMBOL MIN. MAX. UNITS 
ACCEPTANCE TESTS (CON T'D. 

FATIGUE (1): 

96 HOURS; G=2.5; FIXED 

FREQU EAICY; F=25 MIN., 
60 MAX. (NOTE 5) 

SHOCK (2): 

Ehk=100 Vdc; R~0.1 MEG.; 
HAMMER ANGLE=120°+RUB-
BERPAD; t=10MILLJSEC-
ONDS; G=75; (NOTE 15) 20 ---

FATIGUE (2): 
6 HOU FS; G=10; F=130-
2000-130 cps (NOTE 14) 

POST SHOCK (1) & (2) 

AND FATIGUE (t) & 12) 

TEST END POINTS: 

VIBRATION (21: 
F=4pcps; G=15; Rp= 

10,000 OHMS 

HEATER-CATHODE 

LEAKAGE (1): 

--- Ep: 80 mVac 

Ehk=+100 Vdc --- Ihk11): 7.0 µAdc 

Ehk=-100 Vdc 

CHANGE IN TRANS-
CONDUCTANCE (1) OF 
INDIVIDUAL TUBES: 

--- Ihk(1): 7.0 µAdc 

Ef=6.3 V --- ~Sm(1): --- 15 PERCENT 

GRIDCURRENT(1): 

GLASS STRAIN (THERMAL 

SHOCK): 

ACCEPTANCE LIFE TEST 

--- Ic1: -- - 1.0 µAdc 

HEATER CYCLING 
LIFE TEST: 

Ef=7.0 V; Eb=Ec1=0V; 

Ehk=140 Vac; 1 MIN ON, 
4 MIN OFF 2000 CYCLES 

HEATER CYCLE LIFE 
TEST END POINT: 

HEATER-CATHODE 

LEAKAGE (1): 

Ehk=+100 Vdc --- Ihk(1): 7.0 µAdc 

Ehk=-100 Vdc --_ Ihk(1): 7.0 µAdc 

2 & 20 HOUR STABILITY 
LIFE TEST: 

TA=ROOM; Ehk=+200 Vdc; 
Rg~g=1,0 MEG. 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA 6021WA 

~  TUNG•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS• cont'd. 

IN THE FOLLOWING TESTS, EACH UNIT IS TESTED SEPARATELY 

TEST ALLOWABLE DEF. 
PER CHARACTER. 

ACCEPTANCE LIFE lar COMB, AOL MIL-E-1 MI L•E•1 
TESTS (CONT'D.) SAMP. SAMP. % SYMBOL MIN. MAX. UNITS 

2 & 20 HOUR STABILITY 
LIFE TEST END POINTS: 

CHANGE IN TRANS-
CONDUCTANCE (1) OF 
INDIVIDUAL TUBES: 
(TYPICAL SAMPLE 

SIZE=50 TU 9E5) 1.0 QtSm(1): 10 PERCENT 

100 HOUR SURVIVAL 

RATE LIFE TEST: 
TA=ROOM; Ehk=+200 Vdc; 

Rg/g=1.0 MEG. 

100 HOUR SURVIVAL 
RATE LIFE TEST 
END POINTS: 

(TYPICAL SAMPLE 
SIZE=200 TU BES) 
INOPERATIVES: 0.65 --- --- --- ---
TRANSCONDUCTANCE (1): 1.0 Sm(1): 4000 --- µMHOS 

200 HOUR INTE RM fT TENT 
LIFE TEST (1): 

Eb=250 Vdc;Ehk=+200 Vdc; 

Rg/g=1 .0 MEG; Rk/k=2200 
OHMS; TA=ROOM 

200 HOUR INTERMITTENT 
LIFE TEST (1) ENDPOINTS: 

(TYPICAL SAMPLE SIZE 
=20 TUBES 1st SAMPLE, 
40 TU EES 2nd SAMPLE) --- ---
INOPERATIVES: 1 3 --- --- --- ---

GRID CURRENT (11: 1 3 --- Ic(1): --- —09 µAdc 
HEATER CURRENT: 1 3 --- If: 276 328 mA 
CHANGE IN TRANS—
CONDUCTANCE(1)OF 

INDIVIDUAL TUBES: 1 3 --- 4tSm(1): 25 PERCENT 
TRANSCONDUCTANCE (2): 
(NOTE 9) 1 3 --- DEfSm(2): 20 PERCENT 

HEATER=CATHODE 

LEAKAGE (1): 
Ehk=+700 Vdc --- Ihk(1): 10 µAdc 

1 3 

Ehk=-100 Vdc --- Ihk(1): --- f0 µAdc 

ELECTRODE INSULATION: 

g-all: --- Rg1-all: 100 MEG. 
1 3 

p-all: --- Rp-all: 100 MEG. 
TOTAL DEFECTIVES: 3 6 --- --- --- ---

500 HOUR INTERMITTENT 
PULSE LIFE TEST: 

Eb=250 Vdr,Ec1=-25 Vdc; 

Rk/k=0; RL/p=330 OHMS; 

tp=l0µsec.; DUTY CYCLE- 
1.0 4~ egk=+30±iv;TA=ROOM. 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INO., ELECTRON TUBE 014ISION, BLOOMFIELO, NEW JERSEY, U.S.A.. MA7 1, 1960 PLATE +`58)1 



6021WA TENTATIVE DATA 

TEST 

TUNa•SOL 
CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS-cont'd. 

IN THE FOLLOWING TESTS, EACH UNIT IS TESTED SEPARATELY 

ACCEPTANCE LIFE 

TESTS (CON T'D.) 

ALLOW. DE F. AOL MIL-E-1 
PER CHAR. `~ SYMBOL 
laf COMB. 

SAMP. SAMP. 

MI L-E-1 
MIN. MAX. UNITS 

500 HOUR INTERMITTENT 
PULSE LIFE TEST END 
POINTS: 

(TYPICAL SAMPLE SIZE= 
20 TUBES 1st SAMPLE; 40 
TU F£S 2nd SAMPLE) 

INOPERATIVES: 1 3 --- --- ---
PULSE EMISSION (1): t 3 --- ik 300 --- ma. 
CHANGE IN PULSE EAIISS ION 
(1) OF INDIVIDUAL TUBES 
FROM INITIAL: Olk: —35 PERCENT 

1 3 +50 PERCENT --- Pik: 

TOTAL DEFECTIVES: 2 5 --- ---

INTERMITTENT HIGH TEM-
PERATURE LIFE TEST (2): 
T BU L8=220°C;Ehk=+200 

Vdc; Rg/g=1.0 MEG. 

500 HOUR INTERMITTENT 
HIGH TEMPERATURE LIFE 
TEST (2) END POINTS: 

(TYPICAL SAMP LE SIZE= 
20 TUBES 1st SAMPLE; 40 
TU 6ES 2nd SAMPLE) --- --- --- ---
INOPERATIVES: 1 3 --- --- --- ---
GRID CURRENT (t): 1 3 --- Ic(1): --- —0.7 µAdc 
HEATER CURRENT: 1 3 --- If: 276 328 mA 
TRANSCONDUC TANCE (1) 
CHANGE OF INDIVIDUAL 
TU~SFROMINITIAL: 1 3 --- ~Sm(1): 20 PERCENT 

TRANSCONDUCTANCE (2): 
(NOTE 9) 1 3 --- 4EfSm(2): 15 PERCENT 

HEATER=CATHODE 

LEAKAGE (1 ): 
Ehk=+100 Vdc t 3 r Ihk(t): t0 µAdc 

Ehk=--1 o0 Vdc {l- Ihk(t): 10 µAdc 
INSULATION OF ELECTRODES: 

g-all t 
3 

~ --- Rg1-all: 50 MEG. 
p-all ~ --- Rp-all: 50 MEG. 

TRANSCONDUC TANCE (t) 
AVERAGE CHANGE: Avg 4tSm: 15 PERCENT 
TOTAL DEFECTIVES: 3 6 --- --- ---

1000 HOU R HIGH TEM-
PERATURE LIFE TEST 

(2) END POINTS: 
(TYPICAL SAMPLE SIZE= 
20 TU BES 15[ SAMPLE; 40 
TUBES 2nd SAMPLE) 
INOPER ATI V ES: 3 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA 6021WA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS 1 - cont'd. 

IN THE FOLLOWING TESTS, EACH UNIT IS TESTED SEPARATELY 

ALLOW. DEF. 

TEST PER CHA RAC. 
A Q L MIL-E-1 MI L.E-1 

ACCEPTANCE LIFE 
1st Znd. °~ SYMBOL MIN. MA%. UNITS 

TESTS (CONT'D.) 
SAM P. SAM P. 

GRID CURRENT (1): 1 3 --- Ic(i): --- — 7.0 µAdc 
HEATER—CURRENT 7 3 --- If: 276 328 mA 
TRANS CONDUCTANCE (7) 

CHANGE OF INDIVIDUAL 

TUBES: 1 3 --- ~ t Sm(1): 25 PERCENT 
T RANS CO NDUCTANCE (2): 1 3 --- 4EfSm(2): 20 PERCENT 

(NOTE 9) 

HEATER—CATHODE 

LEAKAGE (1 ): 

Ehk=+700 Vdc Ihk(1): 10 µAdc 
1 3 

Ehk=-700 Vdc ___ Ihk(7): 10 µAdc 

ELECTRODE INSULATION: 

g-all: Rgt—all: 25 MEG. 

Pall: 2 5 
{ --- Rp—all: 25 MEG. 

TOTAL DEFE CTI VES: 4 8 

NOTES 

1. CHARACTERISTICS, QUALITY CONTROL TEST PROCEDURES, AND INSPECTION LEVELS ARE MADE 

ACCORDING TO THE APPROPRIATE PARAGRAPHS OF MIL-E-1, AND MI L•STD-lOSA. 

Z. WITHOUT SHIELD 

3. TEST CONDITIONS AND ACCEPTANCE CRITERIA PER SHOCK TEST PROCEDURES OF MILE -1 BASIC 
SPECIFICATIONS. 

4. CENTRIFUGE TEST WITH FORCES APPLIED IN ANY DIRECTION. 

5. TEST CONDITIONS AND ACCEPTANCE CRITERIA PER FATIGUE TEST PROCEDURES OF MIL -E-1 BASIC 
SPECIFICATIONS. 

6. THESE NORMAL VALUES REPRESENT CONDITIONS AT WHICH CONTROL OF RELIABILITY MAY BE EX-
PECTED. 

7. THESE NORMAL TEST CONDITIONS ARE USED FOR ALL CHARACTERISTIC TESTS UNLESS OTHERWISE 
STATED UNDER THE INDIVIDUAL TEST I7 EM. 

8• FOR MOST APPLICATIONS THE PERFORMANCE WILL NOT BE ADVERSELY AFFECTED BY±S%HEATER 
VOLTAGE VARIATION, BUT WHEN THE APPLICATION CAN PROVIDE A CLOSER CONTROL OF HEATER 

VOLTAGE, AN IMPROVEMENT IN RELIABI LITY ',YILL BE REALIZED. 

CONTINUED ON FOLLOWING PAGE 

TUNG-SQL ELECTRIC INC., ELECTRON TUBE DIY151 ON, BLOOMFI ELO, NEW JERSEY, U.S.A.. MAY 1, 1960 PLATE +5Bje 



6021WA TENTATIVE DATA 

TUNC•SOL 

CONTINUED FROM PRECEDING PAGE 

NOTES - cON7'o. 

9. CHANGE OF TRANSCONDUCTANCE FOR INDIVIDUAL TUBES FROM THAT VALUE MEASURED AT Ef=6.3 V 
TO THAT VALUE MEASURED AT Ef=5.7 V. 

I O. OPERATION TIME IS THE TIME IN SECONDS REQUIRED FOR THE PLATE CURRENT TO ATTAIN A VALUE 
WITHIN ±10% OF THE THREE (3) MINUTE PLATE CURRENT (1) VALUE MEASURED AT PLATE CURRENT 
(1) TEST CONDITIONS. NO PREHEATING BEFORE THIS TEST IS ALLOWED. A COLD TUBE MUST BE USED. 

11. DURING BOTH CONTINUITY AND SHORT TESTING, THE TUBE UNDER TEST SHALL BE TAPPED A7 LEAST 
THREE TIMES IN EACH OF TWO PLANES 90° APART WITH A TAPPER WHICH SHALL BE ADJUSTED TO 
GIVE AN IMPULSE OF APPROXIMATELY ONE HALF SINE WAVE OF 300±50 MICRO SECONDS DURATION 
AND HAVING A MINIMUM AVERAGE AMPLITUDE OF 80 G's PEAK ACCELERATION AS MEASURED WITH A 
GULTON A-305 ACCELEROMETER AND KA-1 KIT. THE SHORTS DETECTING EQUIPMENT SHALL BE A 
DEVICE CAPABLE OF DETECTING AS SHORTS, THE FOLLOWING INTERE CEMENT RESISTANCES OF THE 
GIVEN TIME DURATION. 

DURATION SENSITIVITY 
PERMANENT SHORT 600,000 OHMS 
500 MICROSECONDS 500,000 OHMS 
100 MICROSECONDS 100,000 OHMS 
60 MICROSECONDS 1 000 OHMS 

TUBES WHICH GIVE AN INDICATION OF ONE OR MORE OF THE FOLLOWING SHALL BE REJECTED AS 
INOPERABLE: 

A) EITHER A PERMANENT OR TAP SHORT AT ANY TIME DURING THE TAPPING PROCEDURE. 
B) ANY OPEN CIRCUIT 
C) AIR LEAKS 

12. PEAK CATHODE CURRENT SHALL BE MEASURED BY MEANS OF A HIGH IMPEDANCE OSCILLOSCOPE OR 
EQUIVALENT DEVICE CONNECTED ACROSS A 1.0±1 %CATHODE RESISTOR. THE SPECIFIED LIMIT REFERS 
TO THE MAXIMUM OF THE PULSE AMPLITUDE. THE VARIATION OF THE OUTPUT PULSE AMPLITUDE 
BETWEEN 20%AND 80% TP SHALL NOT EXCEED THE SPECIFIED LIMIT. 

13. HEATER -CATHODE LEAKAGE (2) IS PERFORMED AS FOLLOWS: 
A) PREHEAT TUBES FOR 10 SECONDS WITH E(=10.5 V. 
B)TES7 IMMEDIATELY BY THE APPLICATION OF THE SPECIFIED TEST CONDITIONS OF 

THIS TEST. 
C) AFTER 16 SECONDS READ HEATER-CATHODE LEAKAGE OF EACH SECTIONS. 

14. THE TUBES SHALL BE RIGIDLY MOUNTED ON A TABLE VIBRATING WITH SIMPLE HARMONIC MOTION. 
THE TUBES SHALL BE VIBRATED FOR A TOTAL OF 6 HOURS, 2 HOURS IN EACH OF THREE POSITIONS, 
Xl, X2, AND Y1.ONLY RATED HEATED VOLTAGE SHALL BE APPLIED. TUBES WHICH SHOW ONE OR MORE 
OF THE FOLLOWING DEFECTS SHALL eE CONSIDERED FAILURES. 

A)TUBES WHICH SHOW PERMANENT OR TAP SHORTS OR OPEN CIRCUITS FOLLOWING 
FATIGUE TEST, WHEN TESTED AS SPECIFIED IN 4.7.2 AND 4.7.3. 

B) TUBES WHICH DO NOT COMPLY WITH POST FATIGUE LIMITS. THIS IS A DESTRUCTIVE 
TEST. 

15. THE PROVISIONS OF PARAGRAPH 4.9.20.5 OF SPECIFICATION MIL-E-1 SHALL APPLY, EXCEPT FOR 
TEST CONDITIONS LISTED FOR SHOCK TEST (2 ). 

 J 
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6026 

400" 
MAX. 

T-3 

1 
1.2 00" 
+060' 

I~ 
MAX. 

1

I 
1.5" 
MIN. 

_1 
GLASS BULO 

BASE - SAME AS ER-10 
EXCEPT LEADS 1, 2. 6 6 

RfMGVEO 

OUTLINE DRAWING 

J EDEC j-2 

TUNo•so~ 

TRIODE 
SUBMINIATURE 

COATED UNIPOTENTIAL CATHODE 

FOR RADIOSONDE SERVICE 

OSCILLATOR AT 400 MC 

ANY MOUNTING POSITION 
P 

BOTTOM VIEW 

THE 6026 IS A NIGH—EFFICIENCY OSCILLATOR TRIODE IN A ROUND SUBMINIATURE 
CONSTRUCTION WITH 5 FLEXIBLE LEADS. IT IS INTENDED PARTICULARLY FOR 
TRANSMITTING SERVICE IN RADIOSONDE AND SIMILAR APPLICATIONS. AS A CLASS 
C OSCILLATOR IN SUCH SERVICE, THE TUBE CAN DELIVER A USEFUL POWER OUTPUT 
OF 1.25 WATTS. 

GRID TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES 
W (TROUT EXTERNAL SRIELD 

NEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

1.3 
2.0 

0.42 

pf 
pf 
pf 

AVERAGE CHARACTERISTICS 6.3 VOLTS ZOO MA. 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 

MAXIMUM PEAK HEATER-CATHODE VOLTAGE 

MAXIMU~~ RATINGS 

5.2 ro 6.6 
0 

ABSOLUTE MpXIMUN VA IV ES - SEE EIA STANDARD RS-2j9 

OSCILLATOR — CLASS C TELEGRAPHY 

DC PLATE VOLTAGE 150 
DC GRID VOLTAGE —50 
TOTAL CATHODE CURRENT 4O 

DC GRID CURRENT 10 
PLATE INPUT 3.3 
PLATE DISSIPATION 3.O 

VOLTS 

VOLTS 

voLTs 
voLrs 
MA. 

MA. 

WATTS 

WATTS 

G ONTINU EO ON FO LIOWING PAGE 

TONG-GOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY. V. S. A., NOVENBER 1, 1961 PLATE W6j05 



6026 

TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS 
AS OSCI LLA 70R AT 400 NC 

DC PLATE VOLTAGE 

GRID RESISTOR 

DC PLATE CURRENT 

DC GRID CURRENT (APPRO%.) 

USEFUL POWER OUTPUT 

CLASS Al AMPLIFIER 

_135 voLTs 
1300 OHMS 

20 MA. 

9.5 MA. 

1.25 WATTS 

PLATE VOLTAGE 12O VOLTS 

CATHODE RESISTOR 22O OHMS 

AMPLIFICATION FAC70R 24 
PLATE RESISTANCE IlOOO OHMS 

TR ANSCONDUCTANCE 5900 (/•MHOS 

PLATE CURRENT 12 MA. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

MOTE NIN. MAX. 

HEATER CURRENT: 

WITH 5.~2 VOLTS AC ON HEATER 0.176 --- AMP• 

WITH 6.6 VOLTS AC ON HEATER --- --- 0.225 AMP,. 

AMPLIFICATION FACTOR Z 17 31 
GRID-TO-PLATE CAPACITANCE --- 1.05 1.55 pf 
GRID-TO-CATHODE CAPACITANCE 1.55 2.45 pf 
PLATE-TO- CATHODE CAPACITANCE --- 0.345 0.495 Pf 
PLATE CURRENT 2 ~ 8 16 MA. 

PLATE CURRENT 3 9.5 18.5 MA. 

PLATE CURRENT U --- 3OO 11AMP. 

T RANSCONDUCTANCE 2 4200 7600 F/.M HOS 

TRANSCONDUCTANCE 3 4600 8000 µMHOS 

1. WITH 5.2 OR 6.j VOLTS AC ON MEAT ER, 120 VOLTS OC ON PLATE. AND CATHODE RESISTOR OF 220 OHMS. 

2. WITH 5.2 VOLTS AL ON NEATER. 120 VOLTS DL ON PLATE. ANO CA TMOOE RESISTOR OF 220 OHMS. 

j. WI TM 6.j VOWS AC ON HEATER. 120 VOLTS DC ON PLATE r AND CATHODE RESISTOR OF 220 OHMS. 

4. WITH S•2 VO ITS AC ON HEATER. 120 VOLTS DL ON PLATE, -12 VOLTS OC ON GRI D.AND CATHODE PESIS-
TOR OF 220 OHMS. 

M EATER VO ITAGE RANGE ANO MA%INUM RATINGS ARE ESTABLISH EO ON BASIS THAT TUBE HEATER WILL BE SUP-
PLIED FROM BATTERIES IN PAOIOSON DE AND SIMILAR APPLICATIONS UTILIZING EQUIPMENT DESIGNED fOR 
EXTREME COMPACTNESS AND LiGNT WEI GNT AND REQUIRING TUBE LIFE OF ONLY A FEW MOU RS. 
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6028 
TUNo•so~ 

OUTLINE DRAWING 
JEDEC 5.1 

.750" 
MAX. 

I.75" 1.50" 
MAX. MAX. 

1  I~ ~~~~ 
GLASS BULB 

MINIATURE BUTTON 
7 PIN E7-1 

PENTODE 
MINIATURE TYPE 

FOR 

COMMERCIAL AND INDUSTRIAL 

RF APPLICATIONS 

COATED UNIPOT ENTIAL CATHODE 

ANV MOUNTING POSITION 

BASING DIAGRAM 
JEDEC7BD 

BOTTOM VIEW 

THE 6028 IS ASHARP-CUTOFF PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. IT IS 
INTENDED FOR RF APPLICATIONS WHERE A HIGH DEGREE OF RELIABILITY IS RE-
QUIRED. THE TUBE IS CHARACTERIZED BY LONG LIFE AND STABLE PERFORMANCE. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH SHIELD #316 CONNECTED TO CATHODE 

GRID 1 TO PLATE MAX. 0.02 pf 
INPUT 3.9 pf 
OUTPUT 2.85 pf 

HEATER CHARACTERISTICS AND RATINGS 
ABSOLUTE MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 20.0 VOLTS 50 mA 

LIMITS OF APPLIED VOLTAGE 20.0±1.0 VOLTS 

HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 
HEATER POSITIVE WITH RESPECT TO CATHODE 

MAXIMUM RATINGS 
A050LUTE MAXIMUM RATINGS -SEE EIA STANDARD RS•239 

PLATE VOLTAGE 
GRID 2 SUPPLY VOLTAGE 
GRID 2 VOLTAGE 
CATHODE CURRENT 
PLATE DISSIPATION 
GRID 2 DISSIPATION FOR GRID 2 VOLTAGES UP TO 77.5 VOLTS 

75 VOLTS 
75 VOLTS 

200 VOLTS 
155 VOLTS 

SEE RATING CHART 
20 m A 
1.85 WATTS 
0.55 WATT 

\. ~ 

TONG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOM FIELD, NEW JERSEY, U.S.A. JULY-DEC. 1965 PLATE 27081 
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TUNc•so~ 

[ON TINUED FROM PRECEDING PAGE 

CHARACTERISTICS 
CLA55 Ar AMPLIFIER 

PLATE SUPPLY VOLTAGE 
GRID 2 SUPPLY VOLTAGE 
CATHODE RESISTOR (FIXED BIAS NOT RECOMMENDED) 
GRID 1 VOLTAGE 
PLATE CURRENT 
GRID 2 CURRENT 
TRANSCONDUCTANCE 
PLATE RESISTANCE (APPROX.) 

GRID 1 VOLTAGE FOR Ib =200 µA MAX. 

120 VOLTS 
120 VOLTS 
200 OHMS 
0 VOLTS 
7 mA 

2.25 mA 
4,950 µMHOS 

0.34 MEGOHM 

-10 VOLTS 

G
R

ID
 2

 D
IS

S
IP

A
TI

O
N

 -
W

A
T

T
S

 

0 
0 

o 
~

 

o 
i~'

i. 
o 

 ,u Grid 2 
Rating Chart 

0 50 100 150 200 

GRID 2 VOLTS 

 J 



6080WA 

TUNG•SOL 

TWIN TRIODE 

t 16 
MAX 

4~ 
MAX 

3 
6.. 

MAX 

r- 
I~. 

-. 

MAX 

GLASS BULB 
LARGE WAFER OCTAL 

WI TX METAL SLEEVE 88-R6 

HEATER 

6.3t5g VOLTS 2.5 AMP. 2K 

AC OR DC 

ANY MOUNTING POSITION 

2G — —H 

BOTTOM VIEW 

BASING DIAGRAM 

J EdEC RBD 

THE 6080WA IS A RUGGED VERSION OF THE POPULAR 6080, MANUFACTURED UNDER 
THE RELIABLE TUBE PROGRAM. IN THIS PROGRAM, TUBES ARE HANDLED IN LOTS WITH 
MANY DESTRUCTIVE TESTS PERFORMED ON RANDOMLY SELECTED SAMPLES. THUS A 
TUBE MAY PASS ALL REQUIRED TESTS AND STILL BE REJECTED IF IT IS FROM AN 
UNSATISFACTORY LOT. 

WITH THE MOUNT SHOCK ISOLATED FROM THE BULB BY NINE METAL SPRING CLIPS . 
AND BY THE USE OF HEAVY DUTY PARTS, THE TUBE WI LL WITHSTAND A SHOCK IM—
PULSE OF 450G AND A VIBRATION AT 50CPS (D=.OS"). OTHER FEATURES ARE H16H 
ALTITUDE RATING, HIGH BULB TEMPERATURE LIMITS, AND LONG LIFE TESTS WITH 
MANY LIFE TEST END POINTS. PLATE CURRENT AND TRANSCONDUCTANCE ARE HELD 
TO CLOSE LIMITS TO PROVIDE GREATER BALANCE BETWEEN TUBE SECTIONS. THIS 
IS ESPECIALLY ADVANTAGEOUS WHEN MANY TUBES ARE TO BE PARALLELED IN 
REGULATED POWER SUPPLY SERVICE. 

THIS TUBE CAN BE USED FOR ANY APPLICATION REQUIRING HIGH PLATE CURRENT 
AT LOW PLATE VOLTAGES. IT HAS FOUND WIDE USE IN ELECTRONICALLY REGULATED 
POWER SUPPLIES. 

--► INDICATES A CHANGE. 

ELECTRICAL DATA 

HEATER VOLTAGE 

HEATER CURRENT (Ef 6..3VOLTS) 

MINIMUM CATHODE HEATING TIME 

TRANSCONOUCTANCE (PER SECTION) 

AMPLIFICATION FACTOR 

INTER ELECTRODE CAPACITIES PER TRIODE SECTION 

GRID TO CATHODE 

GRID TO PLATE 

CATHODE TO PLATE 

HEATER TO CATHODE 

INTER ELECTRODE CAPACITIES BETWEEN TRIODE SECTIONS 

SECTION 1 GR 10 TO SECTION 2 GRID 

SECTION 1 PLATE TO SECTION 2 PLATE 

6.3x5% voLrs 
2.5 AMP. 

3O SECONDS 

000 µMHOS 

2.0 

6.2 µµf 
8.4 µif 
2.2 µµf 
6.3 µµf 

0.5 µµf 
2.2 µµf 

T UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOM FI EID. NEW JERSEY, L.S.A. MARCH 1, 1961 PLATE #6118 



6080WA 

TUNO-sOL  ~ 
CONTINUED FROM'PR ECED ING PAGE 

MECHANICAL DATA 

MOUNTING POSITION ANY 

( IF TUBE IS TO BE MOUNTED IN A HORIZONTAL POSITION IT IS 

RECOMMENDED THAT IT BE MOUNTED SO THAT THE BASE LU6 KEY 

BE EITHER DIRECTLY UP OR DIRECTLY DOWN) 

BULB T-j2 
BASE LARGE WAFER OCTAL WITH METAL 

S LEEVE~B PIN~JEDEC #BS-86 

MAXIMU M'NET WEIGHT 3 OUNCES 

MAXIMUM SHOCK RATING (NAVY HI IMPACT SHOCK MACHINE) 450 G 

MAXIMUM VIBRATION RATING 

(D =.08" @ 50 CPS) jO G 

RATINGS 
ABSOLUTE VALUE$ 

Mlp. MAX. 

HEATER VOLTAGE 6.O E).G VOLTS 

PLATE VOLTAGE (DC) --- 25O VOLTS 

GRID VOLTAGE (OC) --- O VOLTS 

HEATER- CATHODE VOLTAGE (DC) ~ 3OO +300 VOLTS 

GRID CURRENT PER GRID --- 5. Mp. 

PLATE CURRENT PER PLATE (DC) j25• MA. 

(IF SEVERAL TUBE SECTIONS ARE TO BE USED IN PARALLEL WITH EACH 

O THER E IT IS RECOMMENDED NOT TO EXCEED 100 MA PER PLATE.) 

POWER DISSIPATION PER PLATE j3 WATTS 

E NVELOPETE MPERATURE 23O °C 

ALTITUDE FOR FULL RATINGS C7O OOO FEET 

CIRCUIT VALUES: 
GRID CIRCUIT RESISTANCE FOR 
CATHODE BIAS ~O PERATION j.O MEGOHM 

GRID CIRCUIT RESISTANCE FOR FIXED BIAS 
OR COMBINATION FIXED AND CATHODE BIAS 
OPERATION O.j ME 60HM 

ADDITIONAL TESTS TO INSURE RELIABILITY 
R ANOOM LY SELECTED SAMPLES ARE SUBJECTED TO THE FOLLOWING TEST$ 

SHOCK: 30° HAMMER ANGLE IN NAVY FLYWEIGHT 
HIGH IMPACT MACHINE (450 G~MSEC ) 

FATIGUE, 25 CPS, 0.08" TOTAL DISPLACE MENT~ FQR S2 HOURS 
IN EACH OF THREE. MUTUALLY PERPENDICULAR PLANES (2. SG) 

POST SHOCK AND FATIGUE LIMITS: 

VIBRATION (RP 2000 ~~ E~ - 7VDC~ TIE 1K TO 2K~ 1G TO 26~ 1P TO 2P)~ 

GENERATED PLATE VOLTAGE [MAX.J ZOO MVAC 

HEATER- CATHODE LEAKAGE (Ehk =t 100 VD C) (MAX•) 5O µADC 

CHANGE IN TRANSCONDUCTANCE FROM INITIAL VALUE (MAX.) jO PERCENT 

GRID CURRENT (MAX.) -3 µA 

HEATER CYCLING LIFE TEST (Ef 7.SV~ Ehk 300VDC. DURATIOI OF 

2000 CYCLES OF 1 MIN. ON AND 1 MIN. OFF) 
END POINT (Ehk f100V.) (MAX.) 5O µADC 

STABILITY LIFE TEST (1 HR.) END POINT: 

CHANGE IN TRANSCO NDUCTANCE FROM INITIAL VALUE (MAX.) jO PERCENT 

SURVIVAL RATE LIFE TEST (100 HRS.) END POINT: 

TRANSCONDUCTANCE (MIN.). 5800 µMHOS 

INTERMITTENT LIFE TEST (4000 HRS.) END POINTS: 

GRID CURRENT MIN. O MAX. -jO µADC 

TRANSCONDUCTANCE (MIN.) 5500 µMHOS 

CHANGE IN 7R ANSCO NDUCTANCE BY REO U,C ING Ef TO 5. 7V.(MAX .) jO PERCENT 

HEATER- CATHODE LEAKAGE Ehk t100VDC.(MAX.) ZS µADC 

HEATER CURRENT MIN.Z•35 MAX.Z.~S AMPS 

INSULATION OF ELECTRODES: RID TO ALL OTHERS 
AND PLATE TO ALL OTHERS MIN.) jOQ MEGOHM 



TENTATIVE DATA 6080WA 

TUNG•SOL  ~ 

C ONTINDED FROM PRECEDING PAGE 

RANGE OF VALUES 

CONDITIONS: Ef = 6. 3V, Eb = 135V~ 

E~ - O, R~~~ = 250 ~ 

BOTH SECTIONS OPERATING. EACH SEC—

TION READ SEPARATELY. 

INDIVIDUAL PLATE CURRENT (DCJ ZOO 15O MA. 

LOT AVERAGE PLATE CURRENT (SAME CONDTIONS)(DC) 115 Z35 MA. 

PLATE CURRENT S DIFFERENCE BETWEEN SECTIONS (DC) --- Z5 MA. 

INDIVIDUAL SECTION TRANSCO ND UCTANCE 6000 $'ZOO µMHOS 

LOT AVERAGE TRANSCONDUCTANCE 6600 7400 µMHOS 
AMPLIFICATION FACTOR I,5 'Z,5 
HEATER CURRENT @ 6.3v. 2.35 2.65 AMP. 

SIMILAR TYPE REFERENCE X105. 

FIGURE I FIGURE 2 FIGURE 3 

T UNG-SOL ELECTRIC INC. ELECTRON TUBE OI YISION BLOOMFIEID~ NEW JER GEY~ U.S.A. JUNE 1. 1959 PLATE x55j4 



6080WA TENTATIVE DATA 

TUNO.80L 
CONTINUED FROM PRECEDING PAGE 

APPLICATION NOTES 

THE 6080WA IS WIDELY USED AS A "PASSING° TUBE OR SERIES REGULATOR IN CON-

TROLLED POWER SUPPLIES BECAUSE OF ITS HIGH TRANSCONDUCTANCE AT RELATIVELY 
LOW PLATE VOLTAGES. TO PROVIDE THE DESIRED OUTPUT CURRENT S MANY TRIODE 
SECTIONS CAN BE PARALLELED. IF TUBE SECTIONS ARE TO BE PARALLELED, HOW-
EVER~ THE DESIGNER IS STRONGLY URGED TO USE SUFFICIENT RESISTANCE IN 
EACH CATHODE LEG TO EQUALIZE CURRENT D-IVISION AMONG THE TRIODE SECTIONS. 
RECOMMENDED VALUES FOR VARIOUS OPERATING CURRENTS ARE SHOWN ON THE PLATE 

CHARACTERISTICS CURVE. IF THE OUTPUT CURRENT OF THE SUPPLY IS NOT FIXED 
USE THE RESISTANCE INDICATED FOR THE LOWEST CURRENT THAT APPROACHES THE 
MAXIMUM PLATE DISSIPATION LINE. CATHODE RESISTANCE IS SUPERIOR TO ANODE 

RESISTANCE BECAUSE IT PROVIDES MORE BIAS ON THE SECTIONS TAKING GREATER 

PLATE CURRENT.. A CATHODE RESISTOR NEED BE ONLY ONE THIRD THE VALUE 

( ~~) OF A PLATE RESISTOR S AND THEREFORE WILL DISSIPATE ONLY ONE TH I~RD 
THE POWER. IN ANY CASE, THE ONLY LOSSES INCURRED IN USING A RESISTOR IS 

THE INSERTION LOSS OF THE RESISTOR ITSELF (ABOUT ONE WATTS) AND THE 

ADDITIONAL VOLTAGE (LESS THAN 1Q VOLTS) NECESSARY FROM THE UNREGULATED 

SUPPLY. A CATHODE RESISTOR ADDS A SMALL ADDITIONAL LOSS BY CAUSING THE 

PASSING TUBE TO WORK WITH HIGHER BIAS AND HENCE WITH GREATER TUBE DROP. 

A THIRTY SECOND CATHODE WARMUP TIME IS RECOMMENDED BEFORE THE PLATE 

VOLTAGE IS APPLIED. THIS IS ESPECIALLY NECESSARY IN CIRCUITS WHERE THE 

AMPLIFIER TUBE PLATE RESISTOR IS RETURNED TO THE PLATE SIDE OF THE PASS-

ING TUBE S AS ILLUSTRATED IN THE SIMPLIFIED CIRCUIT IN FIGURE 1. IN THIS 

CASE DURING WARMUP THE AMPLIFIER TUBE DRAWS LITTLE CURRENT S THERE IS 

LITTLE IR DROP ACROSS THE RESISTOR S AND THE GRID OF THE PASSING TUBE IS 

EFFECTIVELY TIED TO THE PLATE. TH E. PLATE WILL ATTEMPT TO DRAW EXCESSIVE 

CURRENT FROM THE PASSING TU BE I S CATHODE AND MAY SERIOUSLY IMPAIR TUBE 

LIFE. THE CIRCUIT IN FIGURE 2 IS PREFERABLE FROM THE CONSIDERATION OF 

THE SAFETY OF THE PASSING TUBE BOTH DURING WARMUP AND IN THE EVENT OF 

TROUBLE IN THE AMPLIFIER CIRCUIT OR IF THE AMPLIFIER TUBE IS REMOVED 

FROM ITS SOCKET. IT HAS THE ADDITIONAL ADVANTAGE OF PROVIDING A CONSTANT 

VOLTAGE FOR THE AMPLIFIER CIRCUIT. HOWEVER IF THE REGULATOR OUTPUT IS 

LOW (BELOW 250 VOLTS) IT WILL BE NECESSARY TO PROVIDE ADDITIONAL NEGA-

TIVE VOLTAGE FOR THE REFERENCE TUBE CIRCUIT. ALSO IF THE REGULATED OUT-

PUT VOLTAGE IS TO 8E VARIABLE S IT MAY 8E NECESSARY TO FOLLOW FIGURE 1. 

PASSING TUBE OPERATION CON D,I TIONS SHOULU BE CHOSEN TO PROVIDE AS LOW A 
TUBE DROP AS POSSIBLE. A SAFETY MARGIN OF AT LEAST 5 VOLTS FROM THE ZERO 
BIAS LINE SHOULD BE ALLOWED HOWEVER FOR VARIATIONS OF INDIVIDUAL TUBES. 
SUFFICIENT BIAS EXCURSION SHOULD BE ALLOWED FOR OVERCOMING RIPPLE. THE 
AMPLIFIER CIRCUIT SHOULD BE ABLE TO COUNTERACT THE EFFECT OF UNBALANCE 
DUE 70 TUBE AGING. 

A GRID RESISTOR SHOULD BE USED FOR EACH TRIODE SECTION. THIS SHOULD BE 
ENOUGH TO PREVENT PARASITIC OSCILLATION BUT NOT LARGE ENOUGH TO PREVENT 

LOSS OF CONTROL DUE TO A SMALL AMOUNT OF "GAS" GRID CURRENT. A VALUE OF 
GRID RESISTANCE THAT MEETS 80TH THESE CONDITIONS IS 1000 OHMS. HEATER 
VOLTAGE SHOULD BE KEPT AS CLOSE AS POSSIBLE TO 6.3 VOLTS AS MEASURED ON 
THE TUBE PINS. WHEN CONNECTING MANY HIGH DRAIN TUBE HEATERS ACROSS A 
SINGLE TRANSFORMER, BUS BARS FEEDING FROM "ALTERNATE ENDS" (FIGURE 3) 

SHOULD BE USED WITH A STRANDED PAIR FEEDING INDIVIDUAL SOCKETS. . 
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TENTATIVE DATA 6088 

GLASS BULB 

DOT IS ADJACENT TO LEAD 1 

TUNG•SOL 

PENTODE 

SUBfd1MATURE TYPE 

FILAMENT 

1.25''-20% VOLTS 0.02 AMP. 

AC OR DC 

ANY A40U NTING POSITION 

BOTTOM VIEW 
0.016" TINNED 
FLEXIBLE LEADS 
0.048" CENTER-
TO-CENTER 

THE 6088 IS A SUBMINIATURE POWER AMPLIFIER PENTODE OF LOW CURRENT DESIGNED 

FOR USE IN PORTABLE AND WEARABLE EQUIPMENT. THE FLEXIBLE LEADS MAY BE 

SOLDERED OR WELDED DIRECTLY TO THE TERMINALS OF CIRCUIT COMPONENTS WITH-

OUT THE USE OF SOCKETS. STANDARD SUBMINIATURE SOCKETS MAY BE USED BY CUT-

ING THE LEADS TO A SUITABLE LENGTH. 

RATINGS 
ABSOLUTE MAXIMUM VALUES 

FILAMENT VOLTAGE 1.25220 VOLTS 

MAXIMUM PLATE VOLTAGE 67.5 VOLTS 

MAXIMUM SCREEN GRID VOLTAGE 67.5 VOLTS 

MAXIMUM CATHODE CURRENT 1.5 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

FILAMENT VOLTAGE 7.25 VOLTS 

FILAMENT CURRENT 0.02 AMP. 

PLATE VOLTAGE 45 VOLTS 

SCREEN GRID VOLTAGE 45 VOLTS 

CONTROL GRID VOLTAGE -1.25 VOLTS 

Z ERO-SIGNAL PLATE CURRENT 650 µA. 

ZERO-SIGNAL SCREEN GRID CURRENT 150 µA. 

TRAN SCONDUCTANCE 625 µMHOS 

PLATE RESISTANCE (q PPROX.) 0.7 MEGOH MS 

LOAD RESISTANCE 0.08 MEGOHMS 

POWER OUTPUT 10.5 MW. 

DISTORTION (A PPROX.) 10 PERCENT 

~ IN0I CATES A CHANGE. 

~ ~ 

TUNG-SOL ELECTRIC INC. ELECTRON TUOE DIVISION BLOONFI ELD, NEW JERSEY, U. S. A.D EC EMBE0. 1, 1960 PLATE #6062 



6088 TENTATIVE DATA 
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6094 

TUNG•SOL 

BEAM PENTODE 

MINIATURE TYPE 

.675" 
MAX 

3.000" 
MAX 

i 

FOR 

MOBILE EQUIPMENT 

APPLICATIONS 

2.750" COATED UNIPOTENTIAL CATHODE 
MAX 

i 

HARD GLASS ENVELOPE 
MINIATURE BASE E9- I 

SPINS-GOLD PLATED TUNGSTEN 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 9DH 

THE 6094 IS A BEAM POWER PENTODE IN A T-6 1/2 HARD GLASS ENVELOPE. IT 

IS DESIGNED FOR SERVICE IN EQUIPMENT WITH HIGH AMBIENT TEMPERATURES 

AND WHERE HIGH LEVELS OF VIBRATION S SHOCK AND OTHER ACCELERATIONS ARE 

ENCOUNTERED. 

DIRECT INTERELECTRODE CAPACITANCES 

MITHOUT EXTERNAL SHIELD 

GRID 1 TO PLATE 1 .45 pf 

INPUT 8.5 pf 

OUTPUT 5.3 p/ 

z 

HEATER CHARACTERISTICS AND RATINGS 
ABSOLUTE MAXINUM RATING SYSTEM - SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 600 MA 

LIMITS OF APPLIED VOLTAGE 6.3 ±0.3 VOLTS 

LIMITS OF HEATER -CATHODE VOLTAGE 450 VOLTS 

T UNG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION" BLOONFIELD" NF.N JERS ET, U.S.A.. APRIL 1. 1964 PLATE rl6509 



6094 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
A B30LUTE MA%I MUN RATING SYSTEM - SEE EIA STANDARD RS-239 

PLATE VOLTAGE 275 VOLTS 

POSITIVE GRID I VOLTAGE 5 VOLTS 

GRID 2 VOLTAGE 275 VOLTS 

PLATE DISSIPATION 12.5 WATTS 

GRID 2 DISSIPATION 2.0 WATTS 

CATHODE CURRENT 75 M4 

ALTITUDE 60,000 FT 

ENVELOPE TEMPERATURE +300° C 

AVERAGE CHARACTERISTICS 

PLATE VOLTAGE 250 VOLTS 

GRID 2 VOLTAGE 250 VOLTS 

GRID I VOLTAGE -12.5 VOLTS 

PLATE CURRENT 4 5 M4 

GRID 2 CURRENT 3.5 M4 

TRA NSC ONDUC TA NCE 4,100 µMHOS 

TYPICAL OPERATION 

PLATE VOLTAGE 250 VOLTS 

GRID 2 VOLTAGE 250 VOLTS 

GRID 1 VOLTAGE -12.5 VOLTS 

GRID 1 SIGNAL VOLTAGE 8.8 VOLTS RMS 

LOAD RESISTANCE 5 000 OHMS 

POWER OUTPUT 4.5 WATTS 

ADDITIONAL TESTS 

HEATER CYCLING 

HIGH TEMPERATURE LIFE 

HIGH LEVEL FATIGUE 

SHOCK 

T UN ~-SOl ELECTRIC INf,. r... ELECTRON TUBE DIVISION. BLOOMFIELD r NEW JERSEY r U.S.A., 



6094 
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TONG-SOL ELECTRIC INC. ELECTRON TUBE OIVIGION~ BLOOMPIELD~ NEW JERSEY S U.S.A.. APRIL 1, Il969 PLATE *6600 





6098/6AR6WA 
PREMIUM TUBE 

TUMo•so~ 
BEAM PENTGDE 

r 
~ 116~ 

MAX. 
COATED UNIPOTENTIAL CATHODE 

29' HEATER 
T-II n2iaz 6, 3 VOLTS 1.2 AMP. 

332 AC OR DC 
MAX. 

ANY MOUNTING POSITION 

U ~I U 

GLASS BULB 

BOTTOM VIEW 
INTERMEDIATE SHGRT 
SMELL 6 PIN OCTAL 
LOW LOSS PHENOLIC 

6XG 

THE 6098i6AR6WA IS A RUGGEDIZED SINGLE—ENDED BEAM PENTODE WHICH MAY BE 
USED IN APPLICATIONS REQUIRING RELATIVELY HIGH PEAK PLATE CURRENTS AT 
NEGATIVE GRID POTENTIALS. IT IS ELECtRICALLY EQUIVALENT TO THE 6AR6, BUT 
CONTROLS ON THE PRODUCT AVERAGE FOR SUCH CHARACTERISTICS aS PLATE 
CURRENT, SCREEN CURRENT, AND TRANSCONDUCTANCE ASSURE THAT THESE CRITICAL 
CHARACTERISTICS WILL REMAIN WELL CENTERED. SINCE IT MUST BE ABLE TO 
WITHSTAND SEVERE MECHANICAL TESTS TO MEET TEST SPECIFICATIONS, THE 6098! 
6AR6WA IS ESPECIALLY SUITED FOR USE IN INDUSTRIAL AND MILITARY AIRBORNE 
COMMUNICATIONS EQUIPMENT WHICH MAY BE SUBJECTED TO SEVERE SHOCK AND 
VIBRATIONS. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID N1 TO PLATE (RATED) 
MAXIMUM 
MINUMUM 

1 NPUT (RATED) 
MAXIMUM 
MINIMUM 

OUTPUT (RATED) 
MAXIMUM 
MINIMUM 

RATINGS 
ABSOLUTE MAXIMUM VALUES 

HEATER VOLTAGE 

MAXIMUM DC PLATE VOLTAGE 

MAXIMUM DC GRID k2 VOLTAGE 
MAXIMUM OC GRID M1 CURRENT 

MAXIMUM PI ATE DISSIPATION 

MAXIMUM GRID 82 DISSIPATION 

MAXIMUM HEATER—CATHODE VOLTAGE 

MAXIMUM DC CATHODE CURRENT A 

MA%IMUM BULB TEMPERATURE 

MAXIMUM PEAK FORWARD PLATE VOLTAGE 

wITMOUT 
SHIELD 

0.55 uuf 
9.9 u.0 f 
0.4 µµf 
11.0 uµf 
13..5 µuf 
8.5 uuf 

7.0 µµf 
9.2 µµf 
5.0 uµf 

CLASS A 
AMPLIFIER 

CLASS R 
AMPLIFIER 

6. 3t,1O$ 6. 3f 1O$ 
400 600 
315 315 
O ___ 

21 21 
3.5 3.5 

t2OO t2GO 
i25 60 
225 225 

--- 1250 

CONTI XUEO ON THE FOLLO wI NG PAGE 

VOLTS 

VOLTS 

VOLTS 

mA 
WATTS 

WATTS 

VOLTS 

mA 

°C 

VOLTS 

TUNG-$DL EL ECTgIG INC. EL ECTgON TUBE DI VI SIOM BLOOMFI EI O, MEW JEN SE Y, U. S. A, NO VEXBEN 1, 1955 PLATE •w 5oj 



6098I6AR6WA 
PREMIUM TUBE 

TUNo-:o~ 
CONTINUED FROM PRECEDiMG PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

DC PLATE VOLTAGE 

DC GRID #2 VOLTAGE 

DC GRID 8i VOLTAGE 

MAXIMUM GRID Mi CIRCUIT RESISTANCE 

DC PLATE CURRENT 

GRID #2 CURRENT 

PLATE RESISTANCE (APPROX.) 

DC GRID q1 VOLTAGE 
FOR PLATE CURRENT CUTOFF 

TRANSCONDUC7ANCE 

TRIODE 
CONNECTION 

6.3 
1.2 
200 

TIED TO PLATE 

-12.5 
100 OOO 

90 
TIED TO PLATE 

1 OOO 

6 000 

PENTODE 
CONNECTION 

b.3 
1.2 
25

.1
0
1 250 

—22.5 
100 OOO 

77 
5 

21 OOO 

—65 
5400 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Ef = 6.9 V, Eb = 250 Vdc, E c p =250 Vdc, E c l =-22. SVdc 

E %C EPT AS M001 FI ED BEIOW 

INITIAL 

INDIVIDUAL PROD. 
NIN. MAX. HIM. 

HEATER CURRENT 1,08 1.32 
HEATER CATHODE LEAKAGE 
(Ehk=ti00vdc) --- 75 

pi GRID CURRENT O —1.O 
PLATE CURRENT 55 lOO 
SCREEN GRID CURRENT ___ B.O 
GRID #i TR ANSCONDUCTANCE 4300 6500 

INSULATION OF ELECTRODESB
(Ef=6,}V, E(qi-all)=jp vd c, 
qi neq; E(p_ail)=SOOVdc, p neq. 

R(qi-all) 25 ---

R(p-all) 25 
CUTOFF PLATE CURRENT 

GRID #2 CURRENTC

~ TRANSCONDUCTANCE D

VIBRATIONAL FATIGUE E 

SHOCK 
F 

(HAMMER ANGLE 

R 41 =0. 4. MEG) 

POST SHOCK AND VIBRATIONAL FATIGUE TEST END POINTS 
VIBRATION 
HEATER CATHODE LEAKAGE 
GRID #1 CURRENT 
GRID 81 TRANSCONDUCTANCE 

HIGH VOLTAGE TEST 
G 

(Eci=-150 Vd c, Ec2-300vdc, Eby=1250Vdc, 
Ici=0.2 mAd c, R1=5000) 

AF NOISE H 

(Eci=-35Vdc, Rp=z000. Eca1=245mVac1 
LOW FREQUENCY VIBRATION 

(Eci = 55Vdc, Rp=2000) 

68 

4975 

AVG. 
NAX. 

86 
6,2 
5825 

SPECIAL REQUIREMENTS 

36~, Eh]{=100`/dc, HEATER POSITIVE, 

CONTINUED ON FOLLOWING PAGE 

VOLTS 

AMP. 

VOLTS 

VOLTS 

VOLTS 

OHMS 

mA 

mA 

OHMS 

VOLTS 
µMHOS 

500 HOUR LIFE TEST 

INDIVIDUAL 
HIM. MAX. 

1,08 1.32 AMP. 

_—_ 75 µAdc 
0 —2.0 tcAdc 

--- --- mAdc 

--- - mAdc 

4000 6500 µMHOS 

LO MEGOHM 

lO MEGOHM 

mAdc 

___ uAdc 

--- 15 PERCENT 

NI M. NAX. 

_ 1500 

0 $2 0 
3500 

1150 

17 

1000 

mVac 
µAdc 
{cAdc 
v,MH05 

VOLTS 

VU 

mvac 



8098/6AR6WA 
PREP11 Ub1 TUBE 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

SPECIAL REQUIREMENTS - coxT~o. 

MIN. MAX. 

RIPPLE TEST 
(Eb=,325Vd c, Ec 2=500 Vdc, Rp=1000, Rk=500, 
Ef=6.3Vac, 400CYCLES) 100 mVoc 

LOW PRESSURE VOLTAGE BREAKDOWN K
(VOLTAGE=gQOVac, PRESSURE=SStSmm. Hg) 

STABILITY LIFE TEST 

(Ehk=200 Vdc, HEATER PO ̀I TI VE T R41=47,000, 
MIN. BULB TEMP.=225°C) 

STABILITY LIFE TEST END POINTS 
/~ GRID #1 TRANSCONDUCTANCE 1O PERCENT 

100 HOUR SURVIVAL RATE LIFE TEST 

(INTERMITTENT LIFE TEST CONDITIONS OR EQUIVALENT) 

INTERMITTENT LIFE TEST 

(Ehk=200 Vd c, HEATER POS. ~ Rq1=47,000, 
MIN. BULB TEMP. =+225°C) 

NOTES 

A 
DIFFICULTY MAY BE ENCOUNTERED If THIS TUBE IS OPERATED FOR LONG PERIODS OF TIME WI TN VERY 
SMALL VALUES OF CATXO DE CURRENT. 

B 
SEE MIL-E-1C 4.8.2 

C 
PRIOR TO THIS TEST TUBES TO BE PREHEATED 5 MINUTES AT CONDITIONS INDICATED BELOW. TEST IM-
MEDIATELY AFTER PREXEA TI NG. E¢ 7.OVac, Ec1=-42V dc, RN=O ONM S, R y1=0.1 NEG, Ep=250 Vdc, Eck
z5o vac. 

D 
THE VALUE OF W2 TRAM SCONDU CTAN CE SMALL APPLY TO INDI VI CU AL TUBES AND IS EXPRESSE O: 

1 SM AT 6. j l—(SM AT 5. T I 

E SEE MIL—E—It 4.9.20.6 

F 
SEE MIL —E-1C 4.9.20.5 

ISM AT 5.j1 z 100 

G 
THIS TEST WILL BE MADE BEFORE THE TR ANSCONDU CT AN CE Wl AND TR ANS LON DU CTAXCE N2 TEST. WITH A 60 
CYCLE SINUSOIDAL ORI VING VOLTAGE APPLIED TO THE CONTROL GRID, MEASURE TXE PEAK TO PEAK VOLTAGE 
ACROSS THE LOAD. 

H 
SEE MIL —E-1C 4. 10. j.2 

ADJUST E cl SO THAT Ip=55 mAdc. MEASURE RIPPLE BETWEEN PLATE AND GROUND WITH METER HAVING AN 
IMPEDANCE OF 100,000 OXNS OR GREATER. TXE HE ATEN SX ALL BE TIED TO NEGATIVE EXD OF CATXO OE 
RESISTOR. 

K 
TXERE SH ALI BE NO EVIDENCE OF ARCING OR CORONA BETWEEN ANODE PIN AXD ADJACENT PINS WITH NO 
OTHER VOLTAGES APPLIED. 

L BULB TEMPERATURE SMALL BE DEFINED AB THE HI GX EST TEMPERATURE INDI LATED WHEN USI X6 A TXERMO—
COUPLE OF .00j INCH YAXIMU4 DIAMETER ELEMENTS WEL OED TO A RING OF .025 INCH DIAMETER PXOSP XOR 

BRONZE PLACED AROUND THE BULB. 

TUN G—SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OONFI EL D, NEW JER SFT, U.S.A. JANU ART 1, 1957 PLATE !4876 



6098/6AR6WA 
PREMIUM TUBE 
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6110 

TUNO•!OL 

TWIN pIOQE 

SUBMINIATURE 

i 

COATED UNIPOTENTIAL CATHODE 

RUGGEDIZED LOW CURRENT 

POWER SUPPLY RECTIFIER 
2K 

I.5" 
ANY MOUNTING POSITION 

2P r — r MC 

III III 

IS IP 

GLASS BULB 

S UBMINIATIIRE BUTTON 

FLE%IB LE LEADS 
BASE - Es-10 

OUTLINE DRAWING 
J EDEC j-1 

BOTTOM VIEW 

BASING DIAGRAM 

J EO EC BDJ 

IK 

THE 6110 IS A TWIN DIODE RECTIFIER IN THE 8 PIN SUBMINIATURE CONSTRUC—
TION. THIS TYPE IS CHARACTERIZED BY LONG LIFE AND STABLE PERFORMANCE. IT 
IS SUITABLE FOR HIGH OPERATING TEMPERATURES AND WHERE SEVERE CONDITIONS 
OF MECHANICAL SHOCK AND VIBRATION ARE ENCOUNTERED. 

DIRECT INTERELECTRODE CAPACITANCES 
Y ITNOUT 
SHIELD 

PLATE TO PLATE S (MAX,) 0.15 

INPUT (EACH UNIT)(P TO K+H+i.s. (e.s.)~ 1.5 
CATHODE TO ALL OTHER ELECTRODES 

(EACH UNIT) 2.6 

A WI TH EXTERNAL SHIELD OF 0.405 INCH DIAMETER CONNECT EO TO HEATER. 

HEATER CHARACTERISTICS AND RATINGS 
A BSOkUTE VAkUES 

AVERAGE CHARACTERISTICS 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 

MAXIMUM HEATER CATHODE VOLTAGE 

Y ITHA
SHIELD 

0.026 pf 

2.2 pf 

2.6 pf 

6.3 voLTs 150 MA. 

MAXIMUM RATINGS 

MECHANICAL 

MAXIMUM IMPACT ACCELERATIOND

MAXIMUM UNIFORM ACCELERATION E

MAXIMUM VIBRATIONAL ACCELERATION 

FOR EXTENDED PERIODSF

MAXIMUM BULB TEMPERATURE 

6.3t•315 voLTs 

VOLTS 1360 

450 G 
1000 G 

2.5 c 
250 °c 

CONTINUED ON FOLLOWING PAGE 

TUN G-SOL ELECTRIC INL., ELECTRON TUBE DIYISION. BLOOMFIELD. NEW JERSEY, U. S.A., NO VEMBER 1, 1961 PLATE •6jo7 



6110 

TUNO.30L 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS" 
ABSOLUTE VALUES 

PLATE SUPPLY VOLTAGE (AC)(EACH UNIT) 165 VOLTS 
PEAK INVERSE PLATE VOLTAGE 46o VOLTS 

PEAK PLATE CURRENT: 

STEADY STATE (EACH UNIT) 26.5 MA. 

TRANSIENT (EACH UNIT) 16O MA. 

OUTPUT CURRENT (DC) (EACH UNIT) 4.4 MA. 

TYPICAL OPERATING CHARACTERISTICS 
FULL-WAVE RECTIFIER 

~C AP ACITOR INPUT TO FILTER 

PLATE VOLTAGE (ACI(E ACH UN17) 

FILTER INPUT CAPACITANCE 

EFFECTIVE PLATE SUPPLY IMPEDANCE 

OUTPUT CURRENT (DC) 

LIFE EXPECTANCY: 

30°C AMBIENT TEMPERATURE 
175° C AMBIENT TEMPERATURE 

A VG. DIODE CURRENT 

(EACH UNIT) AT 10 VOLTS DC 

15O VOLTS 

8 µf 
L 5OO OHMS 

$ MA. 

F ~~ HOURS 

Z OOO HOURS 

15 MA. 

D FORCES IN ANT DIRECTION AS APPLIED BY THE NAVY TYPE HIGH IMPACT IFLYWEI GX TI SHOCK MACHINE FOP 

ELECTRONIC DEVICESr OR EQUIVALENT. 

E FORC ES IN ANY DIRECTION APPLIED GRA DUA LLY r AS IN CENTRIFUGE. 

FVIBRATIONAI FORCES IN ANY DIRECTION AT 60 CYCLES PER SECOND FOR A PEP 100 EXCEEDING 100 HOURS. 

GLI NI TATIONS BEYOND WMICN NO RNAL TUBE PERFORMANCE AND TUBE LIFE MAY BE INPA RI ED. 

HTUBE LIFE AND RELIABILITY OF PERFORMANCE ARE DIRECTLY RELATED TO THE DEGREE OF REGULATION OF THE 
NEATER VOLTAGE TO ITS CENTER-RATED VALUE OF 6.j VOLTS. 



6111 

i 
t 
i 

~
400~~ 

~ 

MAX. 

~ J M1 j li 

1.075 
+ 060 

1.375~~ 
MAX. 

MIN. 

GLASS BULB 
SUBMINIATURE BUTTON 

B LEAD EB-10 
OUTLINE DRAWING 

J EDEC j-1 

TUNO•SOL 

TWIN TRIODE 

SU PJAINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

2K _ _ IK 

HEATER 

6.310.3 VOLTS 0.3 AMP. 

Ac oR oc 2Gv ~ /~ ~J~tg 

ANY MOUNTING POSITION 
2P — — IP 

BOTTOM VIEW 

BASING DI AG0.AN 

J EDEC BDG 

BDG 

THE 6111 IS A SUBMINIATURE . À EDIUM-MU TWIN TRIODE DESIGNED FOR USE IN GENERAL-

PURPOSE AMPLIFIER APPLICATIONS. EACH SECTION HAS AN INDIVIDUAL CATHODE AND 

IS ELECTRICALLY INDEPENDENT. THE TUBE PRAY ALSO BE USED AS A COMBINED OS-

CILLATOR AND MIXER IN HIGH-FREQUENCY CIRCUITS. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH A WITHOUT 

SHIELD SHIELD 

GRID TO PLATE, EACH SECTION 
INPUT, EACH SECTION 
OUTPUT, SECTION 1 

OUTPUT, SECTION 2 

GRID TO GRID, MAX. 

PLATE TO PLATE, MAX. 

A 

t.a t.s pf 
2.t t.9 pf 
t.a o.2B pf 
t.a o.B2 pf 

o.oto o.ott pf 
o.B o.s pf 

WITH E%TERNAL SHIELD OF 0.05" INSIDE DIAMETER CONNECTED TO CATHODE OF SECTION UNDER TEST. 

RATINGS 
ABSOLUTE MA%IMUM VALUES 

EACH SECTION 

MAXIMUM PLATE VOLTAGE 765 VOLTS 
MAXIMUM NEGATIVE DC GRID VOLTAGE 55 VOLTS 
MAXIMUM PLATE DISSIPATION 0.95 WATTS 
MAXIMUM DC PLATE CURRENT 22 MA. 
MAXIMUM DC GRID CURRENT 5.5 MA. 
MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 
HEATER NEGATIVE WITH RESP EGT TO CATHODE 200 VOLTS 

MAXIMUM GRID CIRCUIT RESISTANCE 1.1 MEGOHMS 
MAXIMUM BULB TEMPERATURE AT HOTTEST POINT 220 C 

1 

CONTINUED ON FOLLOWING PAGE 

TUNG-GOl ELECTRIC INC. EIE LT RON TUBE DIVISION. BLOOMFI ELO, NEW JERSET, V.S.A. NOVEMBER 1~ 1961 PLATE i6 j08 



6111 

TUNO.80L 

CONTINUED FR CM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A l AMPLIFIER -EACH SECTION 

PLATE VOLTAGE 
CATHODE-BIAS RESISTOR 
AMPLIFICATION FACTOR 
PLATE RESISTANCE, APPROX. 
TRANSCONDUCTANCE 
PLATE CURRENT 

GRID VOLTAGE, APPROX. Ib = 10 µAMPERES 

CLASS ARESISTANCE- COUPLED AMPLIFIER 

EACH SECTION 

100 VOLTS 
220 OHMS 
20 

4000 OHMS 
5000 µMHOS 

8.5 MA. 

—9.0 VOLTS 

LOW I!.SPEDANCE DRIVE (APPROXIMATELY 200 OHMS) 

RL Rgf 
Ebb= 90 Veles Ebb= 150 Volrs Ebb= 225 Voits 

R k E o Gain R k E e Gain R k E o Galn 

0.10 0.10 2400 8.4 13 2100 16 14 1900 25 15 
0.10 0.24 3100 12 14 2800 22 15 2600 34 16 

0.24 0.24 6200 10 14 5600 19 15 5200 30 16 
0.24 0.51 7900 13 14 7200 25 15 7000 38 15 

0.51 0.51 14000 11 13 13000 21 14 12000 32 15 
0.51 1.0 19000 14 13 17000 26 14 16000 40 15 

HIGH IMPEDANCE DRIVE (APPROXIMATE LY 100K OHMS) 

R R Ebb = 90 Velts Ebb= 150 Veles Ebb= 225 Velrs 
L gf R k E e Geln R k E o Goln R k E e Gain 

0.10 0.10 3200 11 13 2500 21 14 2100 32 15 
0.10 0.24 4200 15 14 3400 28 15 3000 43 15 

0.24 0.24 8400 13 13 6800 24 14 6000 36 15 
024 0.51 10000 16 13 8700 29 15 7800 45 15 

0.51 0.51 17000 13 13 15000 25 14 13000 38 15 
0.51 1.0 21000 17 13 19000 30 14 17000 47 15 

NOTES: 

1. Eo IS MAXIMUM RMS VOLTAGE OUTPUT FOR APPROXIMATELY FIVE PERCENT TOTAL HARMONIC DIS-
TORTN)N. 

2. GAIN IS MEASURED FOR AN OUTPUT VOLTAGE OF TWO VOLTS RMS. 

3. Rk IS IN OHMS; RI AND Rgf ARE IN MEGOHMS. 

4. COUPLING CAPACITORS (C) SHOULD BE SELECTED TO GIVE DESIRED FREQUENCY RESPONSE. Rk
SHOULD BE ADEQUATELY BY-PASSED. 



TENTATIVE DATA 6111 

TUNE•:OL 

CONTINUED FROM PRECEDING PAGE 

HEATER CURRENT: Ef = 6.3 V 

CHARACTERISTICS LIMITS 

INITIAL 
500 HR. 

PLATE CURRENT, EACH SECTION 
Ef =6.3 V., Eb =100 V., Rk =220 OHMS 

(BY PASSED) INITIAL 

PLATE CURRENT DIFFERENCE BETWEEN 

SECTIONS: 

DIFFERENCE BETWEEN PLATE CURRENTS FOR 

EAC H SECTION AT Ef =6.3 V., Eb =100 V., 

Rk=2200HM5(BY-PASSED) INITIAL 

TRANSCONDUCTANCE (1), EACH SECTION 
Ef =6.3 V., Eb =100 V., Rk =220 OHMS 

(BY-PASSED) INITIAL 

TRANSCONDUCTANCE CHANGE WITH 

HEATER VOLTAGE, EACH SECTION: 

DIFFERENCE BETWEEN TRANSCON-

D UCTANCE (11 AND TRA NSCONDUCTANCE 

AT Ef =5.7 VOLTS (OTHER CONDITIONS 

THE SAME) EXPRESSED AS A PERCENTAGE 

OF TRANSCONDUCTANCE (1) INITIAL 15 PERCENT 

500 HR. 15 PERCENT 

MIN MAX 

280 320 MA. 

276 328 MA. 

6.0 11 MA. 

2.0 MA. 

4100 5900 µMHOS 

'TRANSCONDUCTANCE CHANGE WITH 

OPERATION, EACH SECTION 

DIFFERENCE BETWEEN TRANSCON-

DUC TAN CE (1) INITIALLY AND AFTER 

OPERATION EXPRESSED ASA PERCENTAGE 

OF INITIAL VALUE 500 HR. 20 PERCENT 

AVERAGE TRANSCON DUCTANCE CHANGE 

WITH OPERATION, EACH SECTION: 
AVERAGE OF VALUES FOR "TRANSCON-
DUCTANCE CHANGE WITH OPERATION" 500 HR 15 PERCENT 

AMPLIFICATION FACTOR, EACH SECTION: 
Ef =6.3 V., Eb = 100 V., Rk = 220 OHMS 

(BY-PASSED) INITIAL 17 23 

PLATE CURRENT CUTOFF, EACH SECTION: 
Ef = 6.3 V., Eb = 100 V., Ec =- 9.0 V. INITIAL 100 µAMPS. 

INTERELECTRODE CAPACITANCES: 

GRID TO PLATE (G TO P)~EACH SECTION INITIAL 1.2 1.8 µµf 

INPUT (G TO K+H) ,EACH SECTION INITIAL 1.4 2.4 µµf 

OUTPUT IP TO K+H), SECTION 1 INITIAL 0.20 0.36 µµf 

OUTPUT (P TO K+H), SECTION 2 INITIAL 0.22 0.42 µµf 

GRID TO GRID (G TOG) INITIAL --- 0.011 µµf 

PLATE TO PLATE (P TO P) INITIAL •0.50 µµf 

MEASURED WITHOUT EXTERNAL SHIELD. 

CONTINUED ON FOLLOWING PAGE 

TONG-BOl EIELTRIC INC. ELECTRON TUBE DIVISION BlOOMFI ELD, NEW JERSEY, U.S.A. NOVEMBER 1, 1959 PLATE #5671 
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TUNG•80L 

CONTINUED FROM. PR ECEDING PAGE 

CHARACTERISTICS LIMITS - cont'd. 

NEGATIVE GRID CURRENT, EACH SECTION 
Ef = 6.3 V., Eb = 100 V., Rk = 220 OHMS 

(BY- PASSED) Rg = 7.0 MEG. INITIAL 0.3 µAMPS. 

500 H R. 0.9 µAMPS. 

HEATER-CATHODE LEAKAGE CURRENT: 

Ef = 6.3 V., Ehk = 100 V., 

HEATER POSITIVE WITH RESPECT 
TO CATHODE INITIAL 5.0 µAMPS. 

500 HR. 10 µAMPS. 

HEATER NEGATIVE WITH RESPECT 
TO CATHODE INITIAL 5.0 µAMPS. 

500 HR. 10 µAMPS. 

INTERELECTRODE LEAKAGE RESISTANCE: 
Ef = 6.3 V., POLARITY OF APPLIED DC 
INTERELECTRODE VOLTAGE IS SUCH 
THAT NO CATHODE EMISSION RESULTS. 

GRID (EACH SECTIONI TO ALL AT 100V.DC INITIAL 100 MEGOHMS 

500 HR. 50 MEGOHMS 

PLATE (EACH SECTION) TO ALL AT 300VDC INITIAL 100 MEGOH MS 
500 H R . 50 MEGOH MS 

VIBRATIONAL NOISE OUTPUTVOLTAGE, RM S: 
Ef = 6.3 V., Ebb=700 V ., Rk =220 OHMS 
(BV-PASSED)• RL= 10,000 OHMS, VIBRATIONAL 
ACCELERATION = 15 G AT 40 cps. INITIAL 50 MV. 

GRID EMISSION CURRENT, EACH SECTION: 
Ef = 7.5 V., Eb =100 V., Ecc =- 9.0 V., 

Rg=1.0MEG. INITIAL 0.5 µAMPS. 

PULSE CAT HJDE CURRENT: 
Ef =5.0 V., PULSE OF 25 µSECON DS DURATION, 

200-CYCLE REPETITION RATE, AND 50 VOLT 

AMPLITUDE IS APPLIED TO PLATE AND GRID 

TIED TOGETHER. PULSE CATHODE CURRENT 

IS MEASURED FOR EACH SECTION WITH OP-

POSITESECTIONFLOATING INITIAL 300 MA. 

SPECIAL TESTS AND RATINGS 

STABILITY LIFE TEST 
STATISTICAL SAMPLE OPERATED FOR ONE HOUR TO EVALUATE AND CONTROL INITIAL VARIATIONS IN 
TRANSCONDUCTANCE. 

SURVIVAL RATELIFE TEST 
STATISTICAL SAMPLE OPERATED FOR ONE HUNDRED HOURS TO EVALUATE AND CONTROL EARLY-LIFE 
ELECTRICAL AND MECHANICAL IN-OPERATIVES. 

HEATER-CYCLING~LIFE TE57 
STATISTICAL SAMPLE OPERATED FOR 7000 CYCLES TO EVALUATE AND CONTROL HEATER-CATHODE 
DEFECTS. CONDITIONS OF TEST INCLUDE E1=7.0 VOLTS CYCLED FOR ONE MINUTE ON AND FOUR MIN-
UTES OFF, E6=Ee=0 VOLTS, AND Ehk=140 VOLTS RMS. 

SNOOK RATING--450G 
STATISTICAL SAMPLE SUBJECTED TO FIVE IMPACT ACCELERATIONS OF 450 G IN EACH OF FOUR DIF-
FERENT POSITIONS. THE ACCELERATING FORCES ARE APPLIED BY THE NAVY-TYPE, HIGH IMPACT 
(FLYWEIGHT) SHOCK MACHINE FOR ELECTRONIC DEVICES OR ITS EpUIVALEN7. 

CONTINUED ON FOLL OWING PAGE 
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TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

SPECIAL TESTS AND RATINGS - eont'd. 

FATIGUE RATING-2.5 G 
STATISTICAL SAMPLE SUBJECTED TO VIBRATIONAL ACCELERATION OF 2,5 G FOR 32 HOURS IN EACH 
OF THREE DIFFERENT POSITIONS. THE SINUSOIDAL VIBRATION IS APPLIED AT A FIXED FREQUENCY 

BETWEEN 25 AND 60 CYCLES PER SECOND. 

ALTITUDE RATING--60,000 FEET 
STATISTICAL SAMPLE SUBJECTED TO PRESSURE OF 55 MILLIMETERS OF MERCURY TO EVALUATE AHD 
CONTROL ARCING AND CORONA. 

NOTE: 

THE CONDITIONS FOR SOME OF THE INDICATED TESTS HAVE DELIBERATELY BEEN SELECTED TO AG• 
GRA VATE TUBE FAILURES FOR TEST AND EVALUATION PURPOSES. IN NO SENSE SHOULD THESE CON-
DITIONS BE INTERPRETED AS SUITABLE CIRCUIT OPERATING CONDITIONS. 

IN THE DESIGN OF MILITARY Eq UIPME NT EMPLOYING THIS TUBE, REFERENCE SHOULD BE MADE TO 
THE APPROPRIATE MIL•E•1 SPECIFICATION. 
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TUNO•SOL 
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THE 61i1WA IS AHEATER-CATHODE TYPE MEDIUM-MU TWIN TRIODE CAPABLE OF OP-
ERATION IN THE UHF REGION. IT IS OF SUBMINIATURE CONSTRUCTION AND DE-
SIGNED FOR SERVICE WHERE SEVERE CONDITIONS OF HIGH TEMPERATURE AND ME-
CHANICAL SHOCK OR VIBRATION ARE ENCOUNTERED. 

RATINGS 
MECHANICAL 

MAXIMUM IMPACT ACCELERATION (SHOCK TEST—NOTE 31 450 G 

MAXIMUM UNIFORM ACCELERATION (CENTRIFUGE TEST—NOTE 4) 1000 G 

MAXIMUM VIBRATIONAL ACCELERATION (96 HR. FATIGUE TEST 

NOTE 5) 2.5 G 

MAXIMUM BULB TEMPERATURE 220 •C 

RATINGS 
AND NORMAL OPERATION 

NORM. 
TEST NORM. 

MI L.E-1 DES. 
CONDI- OPER- 

DES. MIL-E-i TIONS A710N 
SYMBOL MIN. NOTE 7 NOTE 6 MAX. UNITS 

HEATER VOLTAGE (NOTE 8) Ef: 6.0 6.3 6.3 6.6 V 
PLATE VOLTAGE Eb: --- 100 100 250 Vdc 

PEAK PLATE VOLTAGE eb: --- --- --- 360 v 

GRID #1 VOLTAGE Eci: —55 0 0 --- Vdc 

PLATE DISSIPATION (PER PL.) Pp/p: --- --- 0.85 0.95 W 

GRID#1 CIRCUIT RESISTANCE Rg/g: --- 1.0 1.1 MEG. 

HEATER—CATHODE VOLTAGE Ehk: —200 100 +200 v 

PLATE CURRENT (PER PLATE) Ib/p: 0.5 8.5 22 mAdc 

GRID CURRENT (PER GRID) Ic/c: --- --- 5.5 mAdc 

CATHODE RESISTANCE 
(PER UNIT) Rk: 220 220 --- OHMS 

TRANSCONDUCTANCE 

(PER PLATE) Sm/p: 5000 --- NMHOS 

AMPLIFICATION FACTOR Mu/p: 20 --- ---

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELf.LTRIC INC., ELECTRON TUBE DIVISION, Bl00MFl ELD, NEW JERSEY, U. S. A..NOVEMBEft 1„1961 PLATE #6909 
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TUNO•sOL 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS)
IN THE FOLLOWING TEST, EACH UNIT IS TESTED SEPARATELY 

TEST 

MEASUREMENTS ACCEPTANCE 

TESTS, PART 1 

AQL MI L•E•1 MIL-E.1 
4. SYMBOL MIN. LAL BOG UAL MAX ALD UNITS 

COMBINED AOL=I.DR EXCLU dNGMECH. AND INOPERATIVES. 

HEATER CURRENT: 0.4 If: 285 --- --- --- 315 --- mA 
HEATER-CATHODE 

LEAKAGE (1): 
Ehk=+100 Vdc 04 Ihld.1): --- --- 3.5 --- µAdc 
Ehk=-100 Vdc Ihk(1): --- --- 3.5 --- µAdc 

GRID CURRENT: 
Rg=1.0MEG. 0.4 Ic(1): --- --- --- --- -0.3 --- µAdc 

PLATE CURRENT (1): 0.4 Ib(1): 6.0 7.5 8.5 9.5 11.0 2.8 mAdc 
PLATE CURRENT (2): 

Ec1=-9.0 Vdc 0.4 Ib(2): 100 µAdc 

TRANSCONDUCTANCE (1): 0.4 Sm(1): 4100 4650 5000 5350 5900 1000 µMHOS 
CONTINUITY AND SHORTS 

(INOPERATIVES): 
(NOTE 11 ) 

MECHANICAL: 
ENVELOPE (8-1) 

MEASUREMENTS ACCEPTANCE 
TESTS ,PART 2 

INSULATION OF ELECTRODES: 
Ef=6.3V 

Eg-a11=-100 Vdc Rg1-all: 250 --- ---

Ep-a11=-300Vdc 
~.5 

Rp-all: 250 --- ---
PLATE CURRENT (1) 
DIFFERENCE BETWEEN 

SECTIONS: 2.5 41b: 1.5 --- mAdc 
TRANSCONDUCTANCE(2): 

Eh-5.7 V (NOTE 9) 2.5 ~EfSm(2):--- --- --- 10 --- PERCENT 

GRID EMISSION: 
Ef=7.5 V; Rg/g=1 .0 MEG.; 
E6=250 Vdc; Rli/k=2900 
OHMS PREHEAT 5 MIN. 
AT Ec1=0, TEST AT 
Ec1=-20 Vdc 6.5 Isct: 

AF NOISE: 
Esig=65 mVac; Rg7= 

0.1 MEG.; Rp=0.01 MEG.; 
Rk=100 OHMS; Ck=1000µf 
UNITS CONNECTED IN 
PARALLEL 2.5 EB: 17 --- VU 

AMPLIFICATION FACTOR: 6.5 Mu: 
PULSE EMISSION (1 ): 

Eb=150 Vdc; Ec1 =-25 Vdc; 
t~10 µsec; DUTY CYCLE= 
1%; egk=+30 V; Rk/k=1.0 ik: 320 ma 
OHM; (NOTE 12) 2S 

PULSE EMISSION (2): 
Ef=5.9 V; E6=150 Vdc; Ec1=-
25 Vdc; tp=l0µsec DUTY 
CYCLE =1%; egk=+30 V; Rk/k 

=1.0 OHM; (NOTE 12) 6.5 ik: 300 

4 pik: 10 PERCENT 

~INUI CAT ES a l,n 4NG E. 
CONTINUED ON FOLLOWING PAGE 
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?UNG•SOl 
CHARACTERISTICS AND QUALITY CONTROL TESTS) cont'd. 

IN THE FOLLOWING TEST EACH UNIT IS TESTED SEPARATELY 

TEST AOL MI L•E•1 
9° SYMBOL MIN 

MEASUREMENTS ACCEPTANCE 

TESTS PART 2 - CONT'D. 
HEATER-CATHODE 

LEAKAGE (2): 
Ef=-6.7 VIPIN 6 NEG.); 

Ehk=+100 Vdc;(CATHODE 

N EGATIVEI; t=16 SEC. 

LAL BOG UAL MAX ALD 
MIL-E•1 
UNITS 

(NOTE 13) 6.5 Ihk(2): --- --- 1.0 µAdc 

CAPACITANCE: Cgp: 1.2 1.5 1.8 µµf 

CAPACITANCE: Cia: 1.4 1.9 2.4 µµf 

CAPACITANCE (NOTE2) 6.5 Cout 0.20 0.28 0.36 µµf 

(UNIT #1) 

CAPACITANCE Cout 0.22 0.32 0.42 µµf 
(UNIT #2) 

CAPACITANCE Cgg: --- --- 0.011 µµf 

CAPACITANCE: Cpp: 0.50 µµf 

MEASUREMEN TS ACCEPTANCE ALLOWABLE DEF. 
TESTS, PART Z eonE'd. PER CHARAC. AOL MI L•E•1 MIL-E-1 

1st COMB. % SYMBOL MIN. MAX. UNITS 
OPERATION TIME: SAMP. SAM P. 

(NOTE 10) --- 4.0 t: 20 SEC. 

LOW PRESSURE 

VOLTAGE BREAKDOWN: 

PRESSURE =21 t3 mmHg; 

VOLTAGE = 300 Vac. 6.5 

VIBRATION (2): 

F=40 cps; G=15; Rp= 

10,000 OHMS 2.5 Ep: 20 mVac 

VIBRATION 13): 
F=70-2000cps 

G=10; Rp=10,000 OHMS. 
POSITIONS X1 AND X2
ONLY. 6.5 ep: --- 125 mv. 

DEGRADATION RATE ACCEPTANCE TESTS P -.w rp PE:.N 

SUBMINIATURE 

LEAD FATIGUE: 2.5 4.0 arcs 

SHOCK (11: 
Ehk=+100 Vdc; Rg=0.1 
MEG.; HAMMER ANGLE _ 
30 °; (NOTE 3) 20 

FATIGUE (1): 
96 HOURS; G=2.5; FIXED 

FREQUENCY; F=25 MIN., 

60 MAX. (NOTE 5) 6.5 

SHOCK (2): 

Ehk=100 Vdc; Rg=0.1 MEG.; 

HAM.AER ANGLE=120'+RUB-
20 

BER PAD; t=tOMILLISEC-

ONDS; G=75; (NOTE 15) 

FATIGUE (2): 

6 HOU RS; G=10; F=130-

2000- 130 cps (NOTE 14) 6.5 

POST SHOCK TESTS (1) & 121 
AND FATIGUE TESTS (1) & 

12) END POINTS: 
VIBRATION 12): 
F=40cps; G=15; Rp= 

10,000 OHMS --- EP~ 80 mVac 

TONG-SOl ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELO. NEW JERSEY, U. S. A.,.MAY 1, 1960,P LATE #5841 
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TUNG•SOL 
CHARACTERISTICS AND QUALITY CONTROL TESTS cont'd. 

IN THE FOLLOWING TEST, EACH UNIT IS TESTED SE PARAT EIY 

TEST 

DEGRADATION RATE 

ACCEPTANCE TESTS (CON T'D. 
HEATER-CATHODE LEAKAGE (1): 

Ehk=+100 vdc 

Ehk=-100 vdc 

ALLOW. DE F. 
PER CHARAC. AOL MIL-E-1 MIN MAX MIL-E-1 

lsr 
SAM P. 

COMB. 9e 
SAM P. 

___ Ihk(1): --- 7 µAdc 
--- ___ Ihk(1): ___ 7 µAdc 

CHANGE IN TRANSCON-

DUCTANCE (1) OF INDIVIDUAL 
TUBES: 

Ef=6.3 V ___ ___ 4tSm(11• ___ 15 PERCENT 
GRID CURRENT (11: ___ ___ Ic(1): ___ -1.0 µAdc 

GLA SS STRAIN (THE~.MAL SHOCK). _-- 6,5 _-- --- --- ---
ACCEPTANCE LIFE TEST 

HEATER CYCLING LIFE TEST: 
Ef=7.OV; E6=Ec=0V; 
Ehk=140 Vac; 1 PAIN. 
ON , 4 MIN. OFF --- --- 1 .0 --- 2000 CYCLES 

HEATER CYCLING LIFE TEST 
F_PJD POIPlTS: 
HEATER-CATHODE 

LEAKAGE (1i: 

Ehk=+100 Vdc --- ___ Ihk(1 ): --- 7 µAdc 
Ehk=-100 Vdc ___ ___ Ihk(1): --- 7 µAdc 

2 & 20 HOUR STABILITY 
LIFE TEST: 

TA=ROOM; Ehk=+200 Vdc; 
Rg/g= 1.0 MEG. --- ---

2 & 20 HOUR STABILITY 
LIFE TEST END POINTS: 

(TYPICAL SAMPLE SIZE= 
50 TU E£S) ___ 
CHANC-E IN TRANSCONDUC-
TANCE (1) OF INDIVIDUAL 
TUBES: --- 1.0 4[ Sm(1 ): --- 70 PERCENT 

100 HOUR SURVIVAL RATE 
LIFE TEST: 

TA =ROOM; Ehk=+200 Vdc; 
Rg/g =1 .0 MEG. 

100 HOUR SURVIVAL RATE 
LIFE TEST END POIN 15: 

(TYPICAL SAMPLE SIZE= 
200 TU ~S) --- --- ---
CONTINUITY AND SHORTS 
(INO PE RATIVES: --- --- 0.65 --- --- --- ---

TRA NSCONDUCTA NCE (1): --- P.0 Sm(1): 3750 --- µMHOS 
200 HOUR INTERMITTENT 
LIFE TEST (1 ): 

E6=250 Vdc Ecl=O Vdc; 
Ehk=+200 Vdc; Rg/g=1.0 

MEG.; Rk/k= 2900 OHMS; 
TA =ROOM 

200 INTERMITTENT LIFE 
TEST (11 END POINTS: 

(TYPICA L SAMPLE SIZE= 
20 TUBES 1s[ SAMPLE; 
40 TUBES 2nd SAMPLE) 
INOPERATIVES: 1 3 --- --- --- --- ---

GRID CURRENT (1 ):, 1 3 --- Icl: --- -0.9 µAdc 
HEATER CURRENT: 

CHANGE IN TRANSCONDUC-
TANCE (1) OF INDIVIDUAL 

1 3 --- If: 276 328 mA 

TUBES: 1 3 --- 4 Sm(1):--- 25 PERCENT 
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TUNG•80L 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS conf'd. 
IN THE FOLLOWING TEST, EACH UNIT IS TESTED SEPARATELY 

ACCEPTANCE LIPE 

TESTS (cont'd.) 

TRANSCONDUCTANCE (2): 
(NOTE 9) 

HEATER-CATHODE 

LEAKAGE (1): 

Ehk=+100 Vdc 

Ehk=-100 Vdc 

INSULATION OF ELECTRODES: 

g-al l 

p-all 

TOTAL DEFECTIVES: 

500 HOUR INTERMITTENT 

PULSE LIFE TEST: 

Eb=250 Vdc; Ec1— 25 Vdc; 

Rk/k=0; Rl/p=330 OHMS; 

Lp=fO µsec; DUTY CYCLE _ 

1 .0 %; egk=+ 3031 VOLTS; 

TA =ROOM 

500 HOUR INTERMITTENT 

PULSE LIFE TEST END 

POINTS: 

(TYPICAL SAMPLSE SIZE= 

20 TUBES 1st SAMPLE; 40 
TUBES 2nd SAMPLE) 

INOP ERATIVES: 

PULSE EMISSION: 

CHANGE IN PULSE EMISSION 
OF INDIVIDUAL TUBES FROM 

INITIAL: 

TOTAL DEFECTIVES: 

INTERMITTENTHIGH TEMPER-

ATURE LIFE TEST (2): 

T BULB =220° C; Ehk=+200 

Vdc; Rg/g=1.0 MEG. 

500 HOUR INTERMITTENT HIGH 

TEMPERATURE LIFE TEST 

(2) END POINTS: 

(TYPICAL SAMPLE SIZE _ 

20 TUBES 1st SAMPLE; 

40 TU BES 2nd SAMPLE) --- --- --- --- --- --- ---
INOPERATIVES: 7 3 --- --- --- --- ---

GRID CU RRENT(1): t 3 --- Ic(1): --- -0.7 µAdc 
HEATER CURRENT: 1 3 --- If: 276 328 mA 

TRANSGONDUCTANCE (1) 

CHANT IN INDIVIDUAL 

TU BES FROM INITIAL: 1 3 --- AtSm(1): --- 20 PERCENT 

TRANSCONDUCTANCE (2): 

(NOTE 9) 7 3 --- 4EfSm(2i: --- 15 PERCENT 

HEATER-CATHODE 

LEAKAGE (1): 

Ehk=+100 Vde 7 
3 

--- Ihk(1)~ --- 10 µAdam 

Ehk=-100 Vdc --- Ihk(1 ): --- 10 µAdc 

ALLOW. DEF. 
PER CHARAC. 
tst 

COMB. 
COMB. AOL 
SAMP. ~ 

MIL-E•1 
SYMBOL MIN. MA%. 

MIL-E-1 
UNITS 

1 3 ___ ~EESm(2): ___ 20 PERCENT 

--- Ihk(1): 10 µAdc 
1 3 --- Ihk(1): 10 µAdc 

-__ Rg-all: 100 --- MEG. 
1 3 

--- Rp-all: 100 --- MEG. 

3 6 --- --- --- --- ---

7 3 --- --- --- --- ---
1 3 --- ik: 300 --- mA 

7
3 

--- 4ik: --- - 35 PERCENT 

--- Di k: --- +50 PERCENT 

2 5 --- --- --- --- ---

TUNG-BOL ELECTRIC INC., ELECTRON TUBE DIVISION, BlOOMFI ELD, NEW JERSEY, U.S.A., MAY 1, 1960 PLATE i5R42 



6111WA TENTATIVE DATA 

TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS ANO QUALITY CONTROL TEST cont'd. 

IN THE FOLLOWINGTEST, EACH UNIT IS TESTED SEPARATELY 

TEST 
ALLOW. -DEF. 

PER CHARAC. 

ACCEPTANCE LIFE 

TESTS (eonr'd.) 

INSULATION OF ELECTRODES: 

g-all: 

Pall: 

TRANSCONDUCTANCE (1) 

lsr 
SAMP. 

1 

COMB. AOL 
SAMP. 

--- 
3 

--- 

MI L•E•1 

SYMBOL 

Rg-all: 

Rp-all: 

MIN. 

50 

50 

MAX. 

--- 

--- 

MI L•E•1 

UNITS 

MEG. 

MEG. 

AVERAGE CHANGE: 15 PERCENT 
4fSm: 

TOTAL DEFECTIVES 3 6 --- ---

1000 HOUR HIGH TEMPERATURE 
LIFE TEST END POINTS: 

(TYPICAL SAMPLE SIZE _ 
20 TUBES 1st SAMPLE; 
40 TUBES 2nd SAMPLE) 

INOPERATIVES: 1 3 --- --- --- --- ---

GRID CURRENT (i ): 1 3 --- Ic(1): --- —1 .0 µAdc 
HEATER CURRENT: 1 3 --- If: 276 328 mA 

TRANSCONDUCTANCE(1) 

CHANGE OF INDIVIDUAL TUBES 
FROM INITIAL: 1 3 --- C~Sm(1 ): --- 25 PERCENT 

TRA NSCONDUCTA NCE (2): 
(NOTE 9) 1 3 --- 4EfSm(21: --- 20 PERCENT 

HEATER—CATHODE 

LEAKAGE (11: 
Ehk=+100 Vdc 1

3 
--- Ihk(1): 10 µAdc 

Ehk=-100 Vdc --- Ihk(1 ): 10 µAdc 

INSULATION OF ELECTRODES: 
g-all: Rg-all: 25 MEG. 

2 5 

p-all: --- Rp-all: 25 MEG. 

TOTAL DEFECTIVES: 4 8 

NOTES 

1, CHARACTERISTICS, QUALITY CONTROL TEST PROCEDURES, ANU INSPECTION LEVELS AR'E MADE 
ACCORDING TO THE APPROPRIATE PARAGRAPHS OF MIL-E-1, "INSPECTION INSTRUCTIONS FOR 
ELECTRON TUBES," AND MIL-STD•1 OSA. 

2. WITHOUT SHIELD. 

3. TEST CONDITIONS AND ACCEPTANCE CRITERIA PER SHOCK TEST PROCEDURES OF MI L•E-1 BASIC 
SPECIFICATIONS. 

CENTRIFUGE TEST WITH FORCES APP 11ED IN ANY DIRECTION. 

5. TEST CONDITIONS AND ACCEPTANCE CRITERIA PER FATIGUE TEST PROCEDURES OF MIL-E-1 BAS-
IC SPECIFICATIONS. 

CONTINUED ON FOLLOWING PAGE 

 J 
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TUNG•SGL 

NOTES GON T'D. 

6. THESE NORMAL VALUES REPRESENT CONDITIONS AT WHICH CONTROL OF RELIABILITY MAY BE 
EXPECTED. 

7, THESE NORMAL TEST CONDITIONS ARE USED FOR ALL CHARACTERISTIC TESTS UNLESS OTHER-
WISE STATED UNDER THE INDIVIDUAL TEST ITEM. 

8• FOR MOST APPLICATIONS THE PERFORMANCE WILL NOT BE ADV ERSE LY AFFECT ED BY±S%HEAT-
ER VOLTAGE VARIATION, BUT WHEN THE APPLICATION CAN PROVIDE A CLOSER CONTROL OF 

HEATER VOLTAGE, AN IMPROVEMENT IN RELIABILITY WILL BE REALIZED. 

9. CHANGE OF TRANSCONDUCTANCE FOR INDIVIDUAL TUBES FROM THAT VALUE MEASURED AT 
Ef=6.3 V TO THAT VALUE MEASURED AT Ef=5.7V. 

10. OPERATION TIME IS THE TIME IN SECONDS REQUIRED FOR THE PLATE CURRENT TO ATTAIN A 
VALUE WITHIN ± 10% OF THE THREE ( 3.) MINUTE PLATE CURRENT ( 1 ) VALUE MEASURED AT 
PLATE CURRENT ( 1 ) TEST CONDITIONS. NO PREHEATING BEFORE THI S TEST IS ALLOWED.A 
COLD TUBE MUST BE USED. 

il. DURING BOTH CONTINUITY AND SHORT TESTING, THE TUBE UNDER TEST SHALL BE TAPPED AT 
LEAST THREE TIMES IN EACH OF TWO PLANES 90° APART WITH A TAPPER WHICH SHALL BE AD-
JUSTED TO GIVE AN IMPULSE OF APPROXIMATELY ONE HALF SINE WAVE OF 300 ± 50 MICROSEC-
ONDS DURATION AND HAVING A MINIMUM AVERAGE AMPLITUDE OF 60 G'S PEAK ACCELERATION AS 
MEASURED WITH A GULTON A-305 ACCELEROMETER AND KA-1 KIT. THE SHORTS DETECTING E-
QUIPMENT SHALL BE A DEVICE CAPABLE OF DETECTING AS SHORTS, THE FOLLOWING INTERELE-
MENT RESISTANCES OF THE GIVEN TIME DURATION. 

DURATION SENSITIVITY 

PERMANENT 
500 MICRO SECONDS 
100 MICRO SECONDS 

60 MICRO SECONDS 

600,000 OHMS 
500,000 OHMS 
100,000 OHMS 

1,000 OHMS 

TU8E5 WHICH GIVE AN INDICATION OF ONE OR MORE OF THE FOLLOWING SHALL BE REJECTED AS 
INOPERABLE; 

A. EITHER A PERMANENT OR TAP SHORT AT ANY TIME DURING THE TAPPING PROCEDURE 

B. ANY OPEN CIRCUIT 

C. ANY LEAKS 

12. PEAK CATHODE CURRENT SHALL BE MEASURED BY MEANS OF A HIGH IM PEDANCEOSCI LLOSCOPE,OR 
EQUIPMENT DEVICE CONNECTED ACROSS A 1.0 ± 1% CATHODE RESISTOR. THE SPECIFIED LIMIT 
REFERS TO THE MAXIMUMS OF THE. PULSE COMP LITUD E. THE VARIATION OF THE OUTPUT PULSE 
AMPLITUDE BETWEEN 20%rp AND 80%rp SHALL NOT EXCEED THE SPECIFIED LIMIT. 

13. HEATER-CATHODE LEAKAGE ( 2 ) IS PERFORMED AS FOLLOWS: 

A. PREHEAT TUBES FOR 10 SECONDS WITH Ef= 10.5V 

B. TEST IMMEDIATELY BY THE APPLICATIONS OF THE SPECIFIED TEST CONDITIONS OF THIS TEST 

C. AFTER 16 SECONDS READ HEATER•CATHODE LEAKAGE OF EACH SECTION. 

14 THE TUBES SHALL BE RIGIDLY MOUNTED ON A 7ABLE~VIBRATING WITH SIMPLE HARMONIC MOTION. THE TUBES SHALL BE VIBRATED FOR A TOTAL OF 6 HOURS, 2 HOURS IN EACH OF THREE POSI-
TIONS, Xl, X2 AND Yl, ONLY RATED HEATED VOLTAGE SHALL BE APPLIED. TUBES WHICH SHOW 
ONE OR MORE OF THE FOLLOWING DEFECTS SHALL BE CONSIDERED FAILURES. 

A. TUBES WHICH SHOW PERMANENT OR TAP SHORTS OR OPEN CIRCUITS FOLLOWING FATIGUE 
TEST, WHEN TESTED AS SPECIFIED IN 4.7.2 AND 4.7.3 

B. TUBES WHICH DO NOT COMPLY WITH POST FATIGUE LIMITS, THIS IS A DESTRUCTIVE TEST 

15 THE PROVISIONS OF PARAGRAPH 4.9.20.5 OF SPECIFICATION MIL-E-1 SHALL APPLY, EXCEPT FOR. 
TEST CONDITIONS LISTED FOR SHOCK TEST (2 ). 

TONG-SQL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD. NEW JERSEY, U.S.A.. MAY 1, 1960 PLATE k584j 
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sII IwA 
E~ = 6.3 Volts 
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TENTATIVE DATA 6112 

TUNG•SOL  ~ 

DOUBLE TRIODE 
.400" 
MAX. 

W ~ ~. pis ~I~ 

} 

1.135 
MAX. 

1.375" 
MAX. 

I.5" 
MIN. 

~_ 

GLASS BULB 

SUBM1?IN IATURE TYPE 

ANY MOUNTING POSITION 

BOTTOM VIEY! 

SUBMINIATURE BUTTON 

8 PIN 

0.017" TINNED 

FLEXIBLE LEADS 

THE 6712 IS A HEATER-CATHODE TYPE HIGH-MU DOUBLE TRIODE OF SUBMINIATURE 
CONSTRUCTION, CAPABLE OF OPERATION IN THE UHF REGION. IT IS DESIGNED FOR 
SERVICE WHERE SEVERE CONDITIONS OF HIGH TEM PERATURE AND MECHANICAL SHOCK 
OR VIBRATION ARE ENCOUNTERED. THE FLEXIBLE LEADS MAY BE SOLDERED OR WELD-
ED DIRECTLY TO THE TERMINALS OF CIRCUIT COMPONENTS WITHOUT THE USE OF 
SOCKETS. STANDARD SUBMINIATURE SOCKETS MAY BE USED BY CUTTING THE LEADS 
TO A SUITABLE LENGTH. 

RATINGS 
MECHANICAL 

MAXIMUM I^APACT ACCELERATION (SHOCK TEST -NOTE 3) 450 G 

MAXIMUM UNIFORM ACCELERATION(CEN TRIFUGE TEST-NOTE 4) 1000 G 

MAXIMUM VIBRATIONAL AC CEL ERATION (100 HOUR FATIGUE TEST-NOTE 5) 2.5 C 
MAXIMUM BULB TEMPERATURE 220 'C 

RATINGS 
AND NORMA LOPERATION 

NORM. 
TEST 

CONDI• 

NORM. 

O PER-

MI L•E •1B ABS. T IONS ATION ABS. MILE •18 

SYMBOL MIN. (NOTE 7) (NOTE 6) MAX. UNITS 

HEATER VOLTAGE (NOTE 8) Ef: 6.0 6.3 6.3 6.6 V 

PLATE VOLTAGE Eb: --- 100 100 165 Vdc 

GRID #? VOLTAGE Eci: -55 0 0 0 Vdc 

PLATE DISSIPATION 
(PER PLATE) Pp/p; --- 0.08 0.70 W 

GRID #i CIRCUIT RESISTANCE Rg/g; ___ 1.0 1.1 MEG. 
HEATER-CATHODE VOLTAGE Ehk: -200 100 +200 Vdc 

PLATE CURRENT (PER PLATE) Ib/p: ___ --- 3.3 mAdc 

GRID CURRENT Ic/c; --- mAdc 
CATHODE RESISTANCE 

(PER UNIT) Rk: 1500 1500 OHMS 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELE CTRiC INC., EI ECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERS EY E U.S.A. JANUARY 1, 1960 PLATE W57j7 



6112 TENTATIVE DATA 

TEST 

TUNs•sa~ 
CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTSI

(IN THE FOLLOWING TESTS, EACH UNIT IS TESTED SEPARATELY) 

MEASUREMENTS ACCEPTANCE 

TESTS -PART 1 

HEATER CURRENT: 

HEATER-CATHODE 

LEAKAGE; Ehk=- 100 Vdc 
Ehk=+100 Vdc 0.65 ihk: 

GRID CURRENT: 
Eb=150 Vdc: Ec=O; 
Rk=620 OHMS; Rg= 
1.0 MEG. 0.65 Ic(1): 

AQL MIL-E-18 

96 SYMBOL 

MIL -E -I B 

MIN. LAL BOG. UAL. MA%, ALD UNITS 

COMBINED AQL=1.0~ EXCLUDING MECHANICAL AND INOPERATIVES 

0.65 If: 280 268 300 312 320 24 mA. 

5.0 --- µAdc 

5.0 --- µAdc 

PLATE CURRENT (1): 0.65 Ib(1): 0.50 --- 0.8 --- 1.10 --- mAdc 
PLATE CURREMT (2): 

Ec1 =-2.8 Vdc 0.65 Ib(2): --- --- --- --- 50 --- µAdc 
TRANSCONDUCTANCE(1): 0.65 Sm(1): 1500 1650 1800 1950 2100 350 µMHOS 
CONTINUITY AND SHORTS 

(INOPERATIVES): 0.4 
MECHANICAL: 

(ENVELOPE (8-1) 

M EASUREMEN75 ACCEPTANCE 

TESTS -PART 2 

INSULATION OF 

ELECTRODES: 

Ef =6.3 V 
Eg-al1=-100 Vdc ~Rg-all: 100 MEG. 
Ep-a11=-300 Vdc 2 'S Rp-all: 100 MEG. 

TRANSCONDUCTANCE (2): 
Ef =5.7 V (NOTE 9) 2.5 ~Sm(21: Ef; --- --- 15 --- PERCENT 

GRID EMISSION: 
E6=150 Vdc: Rg=1.0 MEG; 
Rk=820 OHMS; Ef=7.5 V: 

PREHEAT AT Ec =0; 

TEST AT Ec=-4.0 Vdc: 2.5 Ic(2): 

AF NOISE: 

Esig=45 mVac; Rg=0.5 

MEG: Rp=0.02 MEG: Rk= 
750 OHMS: CK = 1000 µf; 
UNITS CONNECTED IN 
PARALLEL 2.5 EB: 17 --- VU 

AMPLIFICATION FACTOR; 6.5 Mu: 80 --- ---
A.C. AMPLIFICATION: 
Esig=0.2 Vac; Ebb =100 
Vdc: Ecc=O; Rk=O; 6.5 Ep: 8.0 --- --- --- Vac 

CAPACITANCE: Cgp: 0.8 --- 1.00 1.20 µµ'f 
CAPACITANCE: Cin: 1.30 --- 1.70 2.10 µµf 
CAPACITANCE: (NOTE 2) Cout 0.16 --- 0.23 0.30 µµf 

6.5 (Unit#1) 

CAPACITANCE: Cout 0.21 --- 0.28 0.35 µµf 
(Unit #2) 

CAPACITANCE: Cgg: --- 0.014 µµf 

CAPACITANCE: Cpp: --- 0.80 µµf 

CONTINUED ON FOLLOWING PAGE 
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  TUNO.80L  ~ 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS - conr'd. 

i 

TEST 

MEASUREMEN TS ACCEPTANCE 

TESTS • PART Z (e ont'd.) 

LOW PRESSURE VOLTAGE 

BREAKDOWN: 

PRESSURE = 55'-SnanHG; 
VOLTAGE = 300 Vac, 

VIBRATION U): 
NO VOLTAGES; F VARIABLE 

FROM 10- 50 cps; G MAX. _ 
10; FIXED AMPLITUDE 0,040"; 
POST SHOCK AND FATIGUE 
TEST END POINT'S APPLY 

VIBRATION (2): 
F= 40cps; G=15; Rp= 10,000 
OHMS 

DEGRADATION RATE 
ACCEPTANCE TESTS 

AQL MIL-E•1B MIN. LAL BOG. UAL.MA X. ALD MILE-1B 
°.6 SYMBOL UNITS 

6.5 

10.0 ---

2.5 Ep: 

SUBMINIATURE LEAD 

FATIGUE 
SHOC K: 

Ehk =+too Vdc; Rg =0.1 MEG 
HAMMER ANGLE =30°. (NOTE 3) 20 

FATIGUE: 

96 HOU ♦S; G = 2.5 ;FIXED 
FREQUENCY; F=25 min; 
60 max. (NOTE 5) 

--- --- 25 --- mVac 

--- arcs 

POST SHOCK AND FATIGUE 

TEST END POINTS: 
VIBRATION (2): 

F=40 cps; G=15; Rp= 
10,000 OHMS Ep: --- --- 100 --- mVac 

HEATER-CATHODE LEAKAGE: 
Ehk=± 100 vdc Ehk=-ioo vdc Ihk; --- -__ ___ ___ 20 --- µAdc 

CHANGE IN TRANSCON-

DUCTANCE 11) OF INDI-

VIDUAL TUBES: 

EE=6.3 V 4tSm11): --- 20 PERCENT 
GLASS STRAIN (THERMAL SHOCK): 6.5 --- --- --- ---

ACCEPTANCE LIFE TESTS 

H EATER CYCLING: 
Ef= 7.0 V; E6=Ec= OV; 
Ehk =14o vac; t min. on, 
a min. off. 

MAX. DEFECTS 
PER CHARACTERISTIC 

1st COMB. 
SAMPLE SAMPLE 

AQL MIL-E•1B MIN. MAX. MILE -18 
'K SYMBOL UNITS 

CON TINUED ON FOLLOWING PAGE 

2000 --- CYCLES 

TONG—SOL ELECTRIC INC., ELECTRON TUBE DIVISION, eL00MFl ElD r NEW JERSEY, U.S.A. JANUARY 1, 1960 PLATE W57)B 
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i  TUNG•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS • cont'd. 

TEST 

ACCEPTANCE LIFE 
TESTS (eoni'd.) 

1 HOUR STABILITY LIFE TEST: 
TA =ROOM; Ehk=+200 Vdc; 
Rg/g =1.0 MEG. 

1 HOUR STABILITY LIFE TEST 
END POINTS: 

CHANGE IN TRANSCON-
DUCTANCE (11 OF INDI-
VIDUAL TUBES: 
(TYPICALSAMPIE SIZE _ 
50 TUBES. 

100 HOUR SURVIVAL RATE 
LIFE TEST: 

TA =ROOM; Ehk =+200 Vdc; 
Rg/g =1.0 MEG. 

100 HOUR SURVIVAL RATE 
LIFE TEST, END POINTS: 

(TYPICAL SAMPLE SIZE _ 
200 TUBES) 

MAX. DEFECTS 
PER CHARACT AOL 
1st COMB. ~ 
SAMPLE SAMPLE 

MIL-E-18 MIL-E-IB 

SYMBOL MIN. MA%. UNITS 

1.0 OtSm(1 ): --- 10 PERCENT 

CONTINUITY AND SHORTS 
(INOPERATIVES): 0.65 --- --- ---
TRANSCONDUCTANCE (1 ): 1.0 Sm(1): 1200 µMHOS 

500 HOUR INTERMITTENT HIGH 
TEMPERATURE LIFE TEST: 

T BULB= 220 'C; Ehk =+20p 
Vdc; Rg/g =1.0 MEG. --- --- --- ---

500 HOUR INTERMITTENT HIGH 
TEMPERATURE LIFE TEST 

END POINTS: 
(TYPICAL SAMPLE SIZE _ 
20 TU ~S 1st SAMPLE: 
40 TUBES 2nd SAMPLE) --- ---
INOPERATIVES 1 3 --- --- --- --- ---

HEATER CURRENT 2 5 --- If; 276 328 mA 

HEATER-CATHODE LEAKAGE: 

Ehk =±100 Vdc Ehk=-100 Vdc 2 5 --- Ihk: 10 µAdc 

GRID CURRENT (t) 1 3 --- Ic(1): —0.9 µAdc 
TRANSCONDUCTANCE (1) 

CHANGE OF INDIVIDUAL 
TUBES FROM INITIAL: 3 --- ~[Sm(1): --- 25 PERCENT 

TRANSCONDUCTANCE (1) 

AVERAGE CHANGE: --- Ave4tSm(1 ):--- 15 PERCENT 
INSULATION OF ELECTRODES; 

g1•all 2 5 --- Rg1-all: 50 MEG. 
p-all 2 5 --- Rp-all: 50 --- MEG. 

TRANSCONDUCTAN CE (2):(NOTE 9) 2 5 --- 4t5m (2): --- 15 PERCENT 
TOTAL DEFECTIVES 

f000HOUR HIGH TEMPERATURE 

4 8 --- --- --- ---

INFORMATION LIFE TEST: 
T BULB=220°C; Ebk =+200 Vdc: 
Rg/g = 1 .0 MEG. 

1000 HOUR HIGH TEMPERATURE 
INFORMATION LIFE TEST END POINTS: 

READ FOR SAME CHARACTERISTICS AS 
FOR 500 HOUR INTERMITTENT HIGH TEMPERATURE 
LIFE TEST. LIMITS NOT ESTABLISHED. 

CONTINUED ON FOL LOWING PAGE 
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TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

/~, 

NOTE l: 

NOTES 

CHARACTERISTICS, QUALITY CONTROL TEST PROCEDURES, AND INSPECTION LEVELS ARE 
MADE ACCORDING 70 THE APPROPRIATE PARAGRAPHS OF MIL-E-18, 'INSPECTION INSTRUC-
TIONS FOR ELECTRON TUBES,' AND MI L•STD-1OSA. 

NOTE 2: WITHOUT SHIELD. 

NOTE 3: TEST CONDITIONS AND ACCEPTANCE CRITERIA PER SHOCK TEST PROCEDURES OF MIL-E-1B 
BASIC SPECIFICATION. 

NOTE 4: CENTRIFUGE TEST WITH FORCES APPLIED IN ANY DIRECTION. 

NOTE 5: TEST CONDITIONS AND ACCEPTANCE CRITERIA PER FATIGUE TEST PROCEDURES OF MIL-E-)B 
BASIC SPECIFICATION. 

NOTE 6: THESE NORMAL VALUES REPRESENT CONDITIONS AT WHICH CONTROL OF RELIABILITY MAY 
BE EXPECTED. 

NOTE 7: THESE NORMAL TEST CONDITIONS ARE USED FOR ALL GHARACT ERISTIC TESTS UNLESS OTHER 
WISE STATED UNDER THE INDIVIDUAL TEST ITEM. 

NOTE 8: FOR MOST APPLICATIONS THE PERFORMANCE WILL NOT BE ADVERSELY AFFECTED 8Y ±5`~ 
HEATER VOLTAGE VARIATION, BUT WHEN THE APPLICATION CAN PROVIDE A CLOSER CON-
TROL OF HEATER VOLTAGE, AN IMPROVEMENT IN RELIABILITY WILL BE REALIZED. 

NOTE 9: CHANGE OF TRANSCONDUCTANCE FOR INDI VIDUAL TUBES FROM THAT VALUE MEASURED AT 
Ef=6.3 V 70 THAT VALUE MEASURED AT Ef=5.7 V. 

61 12 
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GLASS BULB 

TUNO•SOL 

DOUBLE TRIODE 

SUBMINIATURE TYPE 

HEATER 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SUBMINIATURE BUTTON 

8 PIN BASE 

0.017" TINNED 

FLE%IBLE LEADS 

BDG 

THE 6112WA IS A HEATER-CATHODE TYPE HIGH-MU DOUBLE TRIODE CAPABLE OF 

OPERATION IN THE UHF REGION. IT IS OF SUBMINIATURE CONSTRUCTION AND DE-

SIGNED FOR SERVICE WHERE SEVERE CONDITIONS OF HIGH TEMPERATURE AND ME-

CHANICAL SHOCK OR VIBRATION ARE ENCOUNTERED. THE FLEXIBLE LEADS MAY BE 

SOLDERED OR WELDED DIRECTLY TO THE TERMINALS OF CIRCUIT COMPONENTS WITH-
OUT THE USE OF SOCKETS. STANDARD SUBMINIATURE SOCKETS MAY BE USED BY 

CUTTING THE LEADS TO A SUITABLE LENGTH. 

RATINGS 
MECHANICAL 

MAXIMUM IMPACT ACCELERATION (SHOCK TEST-NOTE 3) 450 G 

MAXIMUM UNIFORM ACCELERATION fCENTRIFUGE,TEST-NOTE 4) 1000 G 

MAXIMUM VIBRATIONAL ACCELERATION (96 HR. FATIGE TEST-NOTE 5) 2.5 G 

MAXIMUM BULB TEMPERATURE 220 'C 

RATINGS 
AND NORMAL OPERATION 

NORM. 
TEST NORM. 
CONDI- OPER• 

MIL-E•1 DES. TIONS ATION DES. MIL-E.1 
SYMBOL MIN. NOTE 7 NOTE 6 MA%. UNITS 

HEATER VOLTAGE (NOTE 8) Ef: 6.0 6.3 6.3 6.6 V 
PLATE VOLTAGE Eb: --- 100 100 250 Vdc 
PEAK PLATE VOLTAGE ep: --- --- --- 360 v 
GRID #1 VOLTAGE Ec1: - 66 O 0 --- Vdc 
PLATE DISSIPATION (PER PLATE) Pp/p; --- --- 0.08 0.3 W 
GRID #1 CIRCUIT RESISTANCE Rg/g: --- --- 1.0 1.1 MEG. 
HEATER-CATHODE VOLTAGE Ehk: -200 100 +200 Vdc 
PLATE CURRENT (PER PLATE) Ib/p: --- --- 0.8 3.3 mAdc 
GRID CURRENT Ic/c: --- --- --- mAdc 
CATHODE RESISTANCE (PER UNIT) Rk: 1500 1500 OHMS 
TRANSCONDUCTAN CE (PER PLATE) Sm/p: --- 1800 µMHOS 
AMPLIFICATION FACTOR Mµ/p: --- 70 ---

CONTINUED ON FOLLOWING PAGE 
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TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROLTESTSI
(IN THE FOLLOWING TESTS, EACH UNIT IS TESTED SEPARATELY) 

TEST 
AOL MIL-E.1 MI L•E-1 

y, SYMBOL MIN LAL BOG UAL MA% ALD UNITS 

MEASUREMENTS ACCEPTANCE COMBINED AOL=1.096 E%CLUDING MECH. ANDINOPE RATIVES. 
TESTS -PART 1 

HEATER CURRENT: 0.4 If: mA 
HEATER-CATHODE 
LEAKAGE: 

Ehk=+100 vdc p,q Ihk: --- --- 3.5 --- µAdc 

Ehk=-100 vdc Ihk: --- --- 3.5 --- pAdc 

GRID CURRENT: 
E6=150 Vdc; Ec=O; 
Rk=820 OHMS; Rg= 

1 .0 MEG. 0.4 ic(1): µAdc 

PLATE CURRENT (1): 0.4 ib(1): mAdc 

PLATE CURRENT (2): 
Ect=- 2.8 Vdc 0.4 Ib(2): --- --- --- --- 50 --- µAdc 

TRANSCONDUCTANCE (1): 0.4 Sm(1): 1500 1650 1800 1950 2100 350 µMHOS 

CONTINUITY AND SHORTS 
(INOPERATIVES): 
(NOTE 11) 

MECHANICAL: 
ENVELOPE (8-1) 

MEASUREMENTS ACCE PTANCE 

TESTS -PART 2 

INSULATION OF 

ELECTRODES: 

Ef=6.3 V; Eg-a11=-t00Vdc; 
Ep-a11=-300 Vdc; 

T RANSCONDUCTANCE (2): 

Ef=5.7 V; (NOTE 9) 
GRID EMISSION: 

Eb=250 Vdc; Rg=1.0 
MEG; Rk=2700 OHMS; 

Ef=7.5 V; PREHEAT 
AT Ec=O; TEST AT 

Ec=-9.0 Vdc 

2.5 
Rg-all: 250 
Rp-all: 250 

6.5 Ic(2): 

MEG. 
MEG. 

PERCENT 

AF NOISE: 
Esig=45mVac; Rg= 

0.5 MEG.; Rp=0.2 MEG ; 

Rk=750 OHMS; Ck= 
1000 µf; UNITS CON-
NECTED IN PARALLEL 2.5 EB: --- --- --- --- 17 --- VU 

AMPLIFICATION FACTOR: 6.5 Mu: 60 --- 70 80 ---

AC AMPLIFICATION: 
Esig=0.2 Vac; Ebb=100 
Vdc; Ecc=O; Rk=O; Rg1= 
f0 MEG.; 6.5 Ep: Vac 

HEATER-CATHODE 
LEAKAGE (2): 

Ef=-6.7 V; PIN 6 NEGA-
TIVE; Ehk=+100 Vdc; 
CATHODE NEGATIVE t= 
16 SEC.; (NOTE 12) 6.5 Ihk(2): µAdc 



TENTATIVE DATA 6112WA 

~  TUNG•SOL  ~ 

CONT NUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTSI
(IN THE FOLLOWING TESTS, EACH UNIT IS TESTED SEPARATELY) 

TEST 

MEASUR EMENTS ACCEPTANCE 

TESTS PART 2 (CONT'D.) 

AqL MI L•E•1 Mil•E•1 
R SYMBOL MIN LAL BOG UAL MAX ALD UNITS 

COMBINED ApL=1.OR EXCLUDING MECH. AND IN OPERATI VES 

CAPACITANCE: Cgp: 0.8 1.00 1.20 µµf 
CAPACITANCE: Cin: 1.30 1.70 2.10 µµf 
CAPACITANCE: (NOTE 2) 6.5 Cout: 0.16 0.23 0.30 µµf 

UNIT #1 

CAPACITANCE: Cout 0.21 --- 0.28 --- 0.35 --- µµf 
UNIT #2: 

CAPACITANCE: Cgg: --- --- 0.014 --- µµf 
CAPACITANCE: Cpp: --- --- 0.80 --- µµf 

LON PRESSURE 
BREAKDOWN: 

PRESSURE=21 t3mmHG; 

VOLTAGE=300 Vec 6.5 
VIBRATION (2): 

F=40cps; G=15; Rp= 

t 0,000 OHMS 2.5 Ep: 

VIBRATION (31: 
F=70-2000; t=3 MINUTES; 

G=15; Rp=10,000 OHMS; 

POSITIONS X AND X2 

ONLY. 6.5 ep: 

OPERATION TIME: 

(NOTE 10) 

TEST 

DEGRADATION RATE 

ACCEPTANCE TESTS 

SUBMINIATURE 

LEAD FATIGUE: 

SHOCK (i): 

Ehk=+100 Vdc; R6- 
0.1 MEG.; HAMMER 

ANGLE = 30°; (NOTE 3) 
FATIGUE (1): 

% HOURS; G=2.5; 
FIXED FREQUENCY; 

F=25 MIN; 60 MAX.; 
(NOTE 5) 

SHOCK (2): 

Ehk=+100 Vdc; Rg= 

0.1 MEG.; HAMMER 

ANGLE = 120 °+ 

RUB BER PAD; t=10 
MILLISECONDS; G= 

75 (NOTE 14) 

FATIGUE (21: 
6 HOU P5; G=10; F=130-

2000- 130 cps (NOTE 131 

20 --- mVac 

my 

peak to 

pa•k 

4.0 t: --- 20 --- sec. 

ALLOWABLE DEF. 

PER CHARACTER. 

lal COMB. ApL MIL-E-1 Mll-E-1 
SAMP. SAMP. 96 SYMBOL MIN. MA%. UNITS 

20 ---

20 ---

4.0 arcs 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERS ET, U. S. A., SEPT EMB ER 1, 1960 PLATE W59T7 



61 12WA TENTATIVE DATA 

TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTSI cont'd. 
ALLOWABLE DE F. 

7 EST PER CHARACT. 

DEGRADATION RATE lar COMB. AOL MIL-E-1 MIL-E•1 
ACCEPTANCE TESTS-CONT'D. SAM P. SAMP. R SYMBOL MIN MAX. UNITS 

POST SHOCK AND FATIGUE 
(1) AND (2) TEST END 
POINTS: 

VIBRATION (2): 
F=40 cps; G=15; Rp= 
10,000 OHMS. --- Ep: 80 --- mVac 

HEATER-CATHODE 
LEAKAGE: 

Ehk=+100 Vdc 

Ehk=+100 Vdc 

CHANGE IN TRANS-
CONDUCTANCE (1) OF 
INDIVIDUAL TUBES: 

Ef=5.3 V 
GRID CURRENT (1): 

GLASS STRAIN 
(THERMAL SHOCK): 

ACCEPTANCE LIFE TESTS 

HEATER CYCLING: 
Ef=7.OV; Eb=Ec=OV; 

Ehk=140 Vac; 1 MIN. 

ON, 4 MIN. OFF 
HEATER CYCLING LIFE 
TEST END POINTS: 

HEATER-CATHODE 
LEAKAGE: 

Ehk=+100 Vdc 

Ehk=-100 Vdc 

2 & 20 HOUR STABILITY 
LIFE TEST: 

TA=ROOM; Ehk=+200 Vdc; 
Rg/g=1.0 MEG.: Eb=150 
Vdc; Rk/k=820 OHMS 

2 & 20 HOUR STABILITY 
LIFE TEST END POINTS: 

CHANGE IN TRANSCON-
DUCTAN CE (1) OF IN-
DIVIDUAL TUBES: 

(TYPICAL SAMPLE SIZE= 
50 TUBES) 

T00 HOUR SURVIVAL 
RATE LIFE TEST: 

TA=ROOM; Ehk=+200 Vdc; 
Rg/g=1.0 MEG.; Eb=150 Vdc; 
Rk/k=820 OHMS 

100 HOUR SURVIVAL RATE 
LIFE TEST END POINTS: 

TYPICAL SAMPLE SIZE= 
200 TUBES) 
CONTINUITY AND SHORTS 
(INOPERATIVES): 
TRAN SCONDUCTANCE 111: 

--- Ihkf1): 
--- Ihk111: 

7 µAdc 

7 µAdc 

--- ~t~Smlt): --- 15 PERCENT 
--- Ic11): --- -1.0 µAdc 

6.5 

1.0 2000 --- CYCLES 

--- Ihk(1): 
--- Ihk(1): 

0.65 

10 µAdc 

f0 µAdc 

10 PERCENT 

1.0 Sm(11: 1200 --- µMHOS 

CONTINUED ON FOLLOWING PACE 

J 
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i  TUNG•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTSI cont'd. 

ALLOWABLE DEF. 

PER CHARACTER. 

ist COMB. AOL MIL-E-1 MIL-E-1 
TEST SAMP. SAMP. R SYMBOL MIN. MAX. UNITS 
ACCEPTANCE LIFE 
TESTS (CONT'D.) 

200 HOUR INTERMITTENT 
LIFE TEST (t): 

TA=ROOM; E6=250 Vdc; 
Ehk=+200 Vdc; Rg/g= 

1.0 MEG.; Rk/k=2700 OHMS 

200 HOUR INTERMITTENT 

LIFE TEST (1) END POINTS: 

(TYPICAL SAMPLE SIZE= 

20 TUBES 1st SAMPLE; 40 
TUBES 2nd SAMPLE) 

INOPERATIVES: 1 3 --- --- --- ---
GRID CURRENT (1): 1 3 Ic1: --- -0.9 µAdc 
HEATER CURREN T: 1 3 If: 276 328 mA 
CHANGE IN TRANSCON-
DUCTANCE OF INDIVI-
DUAL TUBES: 3 4 Sm(1): --- 25 PERCENT 
TR ANSCON DUCTAN CE (2): 1 3 ~EfSm(2):--- 20 PERCENT 

H EATER-CATHODE 
LEAKAGE (1): 

Ehk=+700 Vdc 7 
3 Ihk(71: --- t0 µAdc 

Ehk=-700 Vdc Ihk(7): --- 10 µAdc 

INSULATION OF 

ELECTRODES: 

g-all: 1 
3 

Rg-all: 100 MEG. 
p-all: Rp-all: 100 MEG. 

TOTAL DEFECTIVES: 3 6 --- ---

HOUR INTERMITTENT HIGH 
TEMPERATURE LIFE TEST (2): 

T BULB=220°C; Ehk=200 
Vdc; Rg/g=1.0 MEG.; Eb=150 

Vdc; Rk/k=820 OHMS --- --- --- --- ---

500 HOUR INTERMITTENT HIGH 
TEMPERATURE LIFE TEST (2) 
END POINTS: 

(TYPICAL SAMPLE SIZE= 

20 TUBES 1st SAMPLE, 40 
TU l~S 2nd SAMPLE) --- ---

INOPERATIVES: 1 3 --- --- --- ---

GRID CURRENT (t): 7 3 Ic(1): --- - 0.7 µAdc 
HEATER CURREN T: 1 3 If: 276 328 mA 
TRA NSCONDUCTANCE (1) 
GRAN GE OF INDIVIDUAL 
TU ~S FROM IN ITIAL: 3 QtSm(1): --- 20 PERCENT 
TRAN SCONDUCTAN CE (2): 

(NOTE 9) 1 3 4EfSm(2): --- 15 PERCENT 
HEATER-CATHODE 
LEAKAGE (1 ): 
Ehk=+700 Vdc t 

3 
Ihk(1): --- 10 µAdc 

Ehk=-700 Vdc Ihk(1): --- 70 µAdc 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI EID, NEW JERSEY, U. S. A., SE PTENB ER 1, 19 fi0 PLATE v597 



6112WA TENTATIVE DATA 

TUNO•SOL  ~ 
CONTINUED PROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS - cont'd. 

ALLOWABLE 

PER 

TEST lat 

ACCEPTANCE LIFE TESTS SAM 

(CONT'D.) 

INSULATION OF 
ELECTRODES: 

DEF. 

CHARACTER. 

COMB. 
P. SAMP. 

AOL MIL-E•1 
76 SYMBOL MIN. MAX. 

MIL-E-1 
UNITS 

g-all: 1 3 Rg-all: 50 --- MEG. 

p-all: Rp-all: 50 --- MEG. 

TRANSCONDUCTANCE (1) 

AVERAGE CHANGE: 1 3 --- Avg. --- 15 PERCENT 

4tSm11): 
TOTAL DEFECTIVES: 3 6 --- --- ---

1000 HOUR HIGH TEMPERATURE 
LIFE TEST (2) END POINTS: 

(TYPICAL SAMPLE SIZE _ 

20 TUBES 1st SAMPLE; 

40 TUBES 2nd SAMPLE) 

INOPERATIVES: 1 3 --- --- ---

GRID CURRENT (i): 1 3 Ic1: --- —1.0 µAdc 

HEATER CURRENT: 1 3 If: 276 328 mA 

TRANSCONDUCTANCE (1) 

CHANGE OF INDIVIDUAL 
TUBES FROM INITIAL: 1 3 --- AtSm(1): --- 25 PERCENT 

TRANSCONDUCTAN CE (2): 
(NOTE 9) 1 3 --- 4Et.S m(2):--- 20 PERCENT 

HEATER-CATHODE 
LEAKAGE (1): 
Ehk(1) =+100 Vdc 1 3 --- Ihk(1 ): --- 10 µAdc 

Ehk(1) =+100 Vdc --- Ihk(7): --- 10 µAdc 

INSULATION OF ELECTRODES: 
gl-all: --- Rg-all: 25 MEG. 

p-all: 
2 5 --- Rp-all: 25 MEG. 

TOTAL DEFECTIVES: 4 8 

NOTES: 

1 CHARACTERISTICS, QUALITY CONTROL TEST PRECEDUR ES, AND INSPECTION LEVELS ARE MADE 
ACCORDING TO THE APPROPRIATE PARAGRAPH OF MIL-E-1, "INSPECTION INSTRUCTIONS FOR 
ELECTRON TUBES", AND MI L•5T0.1OSA. 

2 WITHOUT SHIELD. 

3 TEST CONDITIONS AND ACCEPTANCE CRITERIA PER SHOCK TEST PROCEDURES OF MIL-E-1 BASIC 
SPECIFICATIONS. 

1 CENTRIFUGE TEST WITH FORCES APPLIED IN ANY DIRECTION. 

5 TEST CONDITIONS AND ACCEPTANCE CRITERIA PER FATIGUE TEST PROCEDURES OF MI L•E•1 BAS-
IC SPECIFICATIONS. 

6 THESE NORMAL VALUES REPRESENT CONDITIONS AT WHICH CONTROL OF RELIABILITY MAY BE 
E%PELTED. 

CONTINUED ON FOLLOWING PAGE 
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i  TUNG•SOL  

CONTINUED FROM PRECEDING PAGE 

NOTES -CON T'D. 

7 THESE NORMAL TEST CONDITIONS ARE USED FOR ALL CHARACTERISTIC TESTS UNLESS OTHER• 
WISE STATED UNDER THE INDIVIDUAL TEST ITEM. 

B FOR MOST APPLICATIONS THE F~RFORMANCE WILL NOT BE ADVERSELY AFFECTED 8Y ± S% 
HEATER VOLTAGE VARIATION, BUT WHEN THE APPLICATION CAN PROVIDE A CLOSER CONTROL 
OF HEATER VOLTAGE, AN IMPROVEMENT IN RELIABILITY WILL BE REALIZED. 

9 CHANGE OF TRANSCONDUCTANCE FOR INDIVIDUAL TUBES FROM THAT VALUE MEASURED AT 
Ef =6.3 V TO THAT VALUE MEASURED AT Ef =5.7 V. 

10. OPERATION TIME IS THE TIME IN SECONDS REQUIRED FOR THE PLATE CURRENT TO ATTAIN A 
VALUE WITHIN ± 109e OF THE THREE (3) MINUTE PLATE CURRENT ( 1 ) VALUE MEASURED AT 
PLATE CURRENT ( 1 )TEST CONDITIONS. NO PREHEATING BEFORE THIS TEST IS ALLOWED, A 
COLD TUBE MUST BE USED. 

11. DURING BOTH CONTINUITY AND SHORT TESTING, THE TUBE UNDER TEST SHALL QE TAPPED AT 
LEAST THREE TIMES IN EACH OF TWO PLANES 90° APART WITH A TAPPER WHICH SHALL BE AD-
JUSTED TO GIVE AN IMPULSE OF APPROXIMATELY ONE HALF SINE WAVE OF 300±SOMICROSEC-
ONDS DURATION AND HAVING A MINIMUM AVERAGE AMPLITUDE OF 80 G'S PEAK ACCELERATION AS 
MEASURED WITH A GULTON A-305 ACCELEROMETER AND KA•1 KIT. THE SHORTS DETECTING E-
QUIPMENT SHALL BE A DEVICE CAPABLE OF DETECTING AS SHORTS, THE FOLLOWING INTEREt E• 
MENT RESISTANCES OF THE GIVEN TIME DURATION.. 

DURATION 

PERMANENT SHORT 
500 MICRO SECONDS 
100 MICRO SECONDS 

60 MICRO SECONDS 

SENSITIVITY 

600,000 OHMS 
500,000 OHMS 
100,000 OHMS 

1,000 OHMS 

TUBES WHICH GIVE AN INDICATION OF ONE OR MORE OF THE FOLLOWING SHALL BE REJECTED AS 
INOPERABLE; 

A. EITHER A PERMANENT OR TAP SHORT AT ANY TIME DURING THE TAPPING PROCEDURE 

8. ANY OPEN CIRCUIT 

C. AIR LEAKS 

12, HEATER •CATHODE LEAKAGE (2) SHALL BE PERFORMED AS FOLLOWS: 

A. PREHEAT TUBES FOR 10 SECONDS WITH Ef = 10.5 V 

B. IESi iMMED~A; Est E; : HE APPLICATION OF THE SPECIFIED TEST CONDITIONS FOR THIS 
TEST 

C. AFTER 165ECON^- uEAD HEATER •CATHODE LEAKAGE OF EACH SECTION. 

13. THE TUBES SHALL BE RIGIDLY MOUNTED ON A TABLE VIBRATING WITH SIMPLE }{ARMONIC MOTION. 
THE TUBES SHALL BE VIBRATED FOR A TOTAL OF 6 HOURS, 2 HOURS IN EACH OF THREE POSITIONS, 
X1, X2, AND Yl. ONLY RATED HEATER VOLTAGE SHALL BE APPLIED. TUBES WHICH SHOW ONE OR 
MORE OF THE FOLLOWING DEFECTS SHALL BE CONSIDERED FAILURES. 

A. TUBES WHICH SHOW PERMANENT OR TAP SHORTS OR OPEN CIRCUITS FOLLOWING FATIGUE 
TEST, WHEN TESTED AS SPECIFIED IN 4.7.2 AND 4.7.3 

B. TUBES WHICH DO NOT COMPLY WITH POST FATIGUE LIMITS, THIS IS A DESTRUCTIVE TEST 

14. THE PROVISIONS OF PARAGRAPH 4.9.20.5 OF SPECIFICATION MIL-E-1 SHALL APPLY, EXCEPT FOR 
EXCEPT FOR TEST CONDITIONS LISTED FOR SHOCK TEST (2 ). 

TONG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY, U. S. A..SEPT ENB ER 1, 1960 PLATE M5979 
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6136 

TUNO•SOL 
PENTODE 

MINIATURE TYPE 

750" 
MAX 

2.125~~ 1.875°
MAX MAX 

11~ 11 1 

GLASS BULB 

MINIATURE BUTTON 

7 PIN BASE E7-1 

OUTLINE DRAWING 

JEDEC 5-Z 

FOR 

MOBILE AND AIRCRAFT 

APPLICATIONS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

IS, 
G3 

GI 
BOTTOM VIEW 
BASING DIAGRAM 

JEDEC 7BK 

THE 6136 IS ASHARP-CUTOFF PENTODE IN THE 7PIN MINIATURE CONSTRUCTION. IT IS DESIGNED 
FOR USE A$A HIGH-GAIN RF OR IF AMPLIFIER. FEATURES INCLUDE A NIGH DREGEE OF MECHAN-

ICAL STRENGTH AND AHEATER-CATHODE CONSTRUCTION DESIGNED TO WITHSTAND MANY THOU-

SAND CYCLES OF INTERMITTENT OPERATION. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH 'A
SHIELD 

WITHOUT 
SHIELD 

GRID 1 TO PLATE (MAX.) 0.0035 0.0035 pf 

INPUT 6.5 6.0 pf 

OUTPUT 5.5 5.0 pf 

'~' WITH EXTERNAL SHIELD 316 CONNECTED TO PIN 7. 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 300 MA. 

LIMITS OF APPLIED VOLTAGE 6.3±0.6 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 100 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 700 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE 01 VISION, BLOOMPIELD, NEW JERS ET, U.S.A., AUGUST 1, 196j PLATE N6774 



6136 

TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MA%IMUM VALUES -SEE EIA STANDARD RS-739 

PLATE VOLTAGE 
GRID 2 SUPPLY VOLTAGE 
GRID 2 VOLTAGE - SEE RATING CHART 
POSITIVE DC GRID 1 VOLTAGE 
NEGATIVE DC GRID 1 VOLTAGE 
DC GRID 1 CURRENT 
PLATE DISSIPATION 
GRID 2 DISSIPATION 
GRID 1 CIRCUIT RESISTANCE 
BULB TEMPERATURE AT HOTTEST POINT 

330 
330 

0 
50 
1.0 

—j 3.3 
0.7 
0.5 
165° 

VOLTS 
VOLTS 

VOLTS 
VOLTS 
MA. 
WATTS 
WATTS 
MEGOHMS 
C 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 100 250 VOLTS 

GRID 3 CONNECTED TO CATHODE AT SOCKET 

GRID 2 VOLTAGE 100 150 VOLTS 

PLATE CURRENT 5.0 10.6 MA. 

GRID 2 CURRENT 2.1 4.3 MA. 

CATHODE BIAS RESISTOR 150 68 OHMS 

TRANSCON DUCTANCE 3,900 5,200 µMHOS 

PLATE RESISTANCE (APPROX.) 0.5 1.0 MEGOHM 

GRID 1 VOLTAGE (APPROX.) FOR Ib = 10 µAMPS -4.2 -6.5 VOLTS 

~ INDICATES A CHANGE. 
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TENTATIVE DATA 618 6 /6AG5WA 

L 

GLASS BULB 

E— ~ 

TUNG•SOL 

PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIML CATHODE 

HEATER 

6.3f 10$ VOLTS 0.30 AMP. 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

THE 6186/6AG5WA IS A SHARP CUTOFF PENTODE IN THE 7 PIN MINIATURE CON-
STRUCTION. IT IS DESIGNED FOR USE AS AN INTERMEDIATE FREQUENCY OR RF 
AMPLIFIER. THROUGH THE USE OF TWO CATHODE LEADS, ISOLATION OF INPUT AND 
OUTPUT CIRCUITS IS MADE FEASIBLE 

RATINGS 
AND NORMAL OPERATION 

TEST 
MIL-E-1 COMDI- ABS. MIL-E-1 
SYMBOL TION3 MA%. UNITS 

HEATER VOLTAGE Ef 6.3 6. 3t10~ v 
PLATE VOLTAGE Eb 250 330 Vdc 
GRID #1 VOLTAGE Ec1 0 Vdc 

GRID #2 VOLTAGE Ec2 150 250 Vdc 

CATHODE RESISTANCE Rk ZOO OHMS 

GRID #2 DISSIPATION Pg2 0.55 w 
PLATE DISSIPATION Pp 2,5 W 

HEATER- CATHODE VOLTAGE Ehlt ZOO V 

B U86 TEMPERATURE +165 °C 
ALTITUDE NOTE 1_ 

CHARACTERISTICS AND QUALITY CONTROL TESTS 

TEST 

QUALIFICATION 
APPROVAL TESTS 

QUALIFICATION APPROVAL: 

CARTON DROP: 

(d) PACKAGE GROUP 1; 

CARTON SIZE B; 

VIBRATION (1): 

Rp = 2000 

AQL MIL-E-1 
SYMBOL 

Ep: 

MIL-E-1 
MA%. UNITS 

l.L'ii m'dcc 

CONTINUED ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U. S. A..NO VEMB ER 1, 1960 PLATE W6040 



6186/6AG5WA TENTATIVE DATA 

~  TUNG•SOL  ~ 

CONTINUED FROM Pq EC EDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS - contld. 

TEST AQL MIL-E-1 MIN. BOG. NA%. MIL-E-1 
% SYMBOL UNITS 

ACCEPTANCE TESTS-
GROUP A 

FATIGUE: 

NOTE 3 E.7 

SHOCK: 

HAMMER ANGLE=30°
Ehk=100 Vdc, HEATER 
POSITIVE; Rgi=O•iMeg, 

POST SHOCK AND & 

FATIGUE TEST END 

POINTS 

VIBRATION (z): Ep: 450 mVac 

HEATER- CATHODE LEAKAGE: 

HEATER POSITIVE Ihk --- 30 µAdc 

HE ATER NEGATIVE Ihk: --- 30 µAdc 

TR ANSCONDUCTANCE (i): Sm: 3500 --- µMHOS 

GRID CURRENT (i): ICI: 0 --- -0.2 µAdc 

ACCEPTANCE TESTS-

GROUP 8 

GLASS STRAIN: 2.5 ---

ACCEPTANCE TESTS-

GROUP C 

CONTINUITY & SHORT: 0.4 ---

ACCEPTANCE TESTS 

GROUP D -NOTE 6 

HEATER CURRENT 0.65 If: 2'75 300 375 mA 

HEATER-CATHODE LEAKAGE: 

Ehk=100 Vdc, HEATER POS• 
0.65 Ihk: 10 µAdc 

Ehk=100 VdC, HEATER NEG. --- 10 µAdc 

GRID CURRENT (i): 0.65 Ici: 0 -0.1 µAdc 
PLATE CURRENT (i): 0.65 Ib: 5.2 $.$ mAdc 
.SCREEN GRID C.0 RRENT: 0.65 ic2: 1.3 2.7 mAdc 

TRANSCONDUCTANCE (i): 0.65 Sm: 4000 6000 µMHOS 

ACCEPTANCE TESTS-

GROUP E 

INSULATION OF 

ELECTRODES: 

Ef = 6.3 V 
E(qi-all)=lOOVdc,gi Neg. 2 

5 fRg1-all: 100 MEG 
E(p-all)=SOOVdc, p Neg. Rp-all: 100 MEG. 

PLATE CURRENT (2): 

Rk=O; Eci=-4.5 Vdc 2.5 Ib: 5 µAdc 

PLATE CURRENT (3): 

Rk=O; Eci=-10Vdc 2.5 Ib: --- lOO µAdc 
TR ANSCONDUCTANCE (2): 

Ef = 5.7 V. 2.5 ~Sm: 15 PERCENT 

C ONTINUEO ON FOLLOWING PAGE 



TENTATIVE DATA 6186/6AG5WA 

  Tuac•so~  ~ 
CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS - cont'd. 

TEST 

ACCEPTANCE TESTS-

GROUP E- cont'd. 

GRID CURRENT (2): 

Ef =7.0 V; Rg 1= 

AQL 
% 

MIL-E-1 MIN. 
SYMBOL 

BOG. MAX. MIL-E-1 
UNITS 

O.i Meg. 2.~ Ic1: 0 -0.2 µAdc 
RF NOISE: 

Ec1=- 2Vdc; Ecai=15.0 

mVac 2.5 --- 3 mw 

NOISE 6 MICROPHONICS: 

Ef=6.3Vac;Ehk=O;Ebb= 

Ecc2=300Vdc; Rg2=0.06 

Meq; Rp=0.01 Meg; Rk= 

200 2.5 50 mvnc 

ACCEPTANCE TESTS-

GROUP F 

VIBRATION (2): 

Rp = 2000 6.5 Ep: 100 mvnc 

CAPACITANCE: 

NO SHIELD C9P: --- 0.03 pf 

NO SHIELD 6.5 Cin: 5.2 7.8 pf 

NO SHIELD Cout; 1.3 2.3 Pf 
LOW PRESSURE VOLTAGE 

BREAKDOWN: 

NOTE 10 6.5 500 Vac 

ALLOWABLE DEF. 
AQL PER CHARACTER. MIL-E-i MIN. MAX. MIL-E-1 

~ 1st COMB. 
SYMBOL UNITS 

SAMP. SAM P. 
ACCEPTANCE LIFE 

TESTS: 

STABILITY LIFE TEST: 

INTERMITTENT LIFE TEST 

CO NDITIONS:NOTE 7 ---

STABILITY LIFE TEST END 

POINTS: 

TRANSCONDUCTANCE (1): 1.O --- --- 'Sm: 10 PERCENT 

SURVIVAL RATE LIFE TEST: 

INTERMITTENT LIFE TEST 

CONDITIONS OR EQUIVALENT: 

NOTE ~ 0.65 
INTERMITTENT LIFE TEST: 

Ehk=100Vdc; HEATER PO S.; 

Rgi=1.0 Meg; MIN. BULB 

TEMP.=+165~C --- ---

CONTINUED ON FAO LIOWING PAGE 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISI ON r BLOOMFIELD r NEW JERSE7r U.S.A.. NOVEMBER 1, 1960 PLATE W6041 



6186/6AG5WA TENTATIVE DATA 

TUNG•SOL 

CHARACTERISTICS AND QUALITY CONTROL TESTS - cont'd. 

TEST 
AQL 

ACCEPTANCE LIFE 

ALLOWABLE OEF. 
PER CHARACTER. MIL-E-1 
1st. COMB. SYMBOL 
SAMP. SAMP. 

MIN. MA%. MIL-E-1 
UNITS 

TESTS:- cont'd. 

INTERMITTENT LIFE TEST 

END POINTS (500 HOURS): 

INOPER ATIVES 1 3 - ---

HEATER CURRENT --- ]. 3 If; 275 325 mA 

HEATER CATHODE LEAKAGE: 

HEATER POSITIVE Ihk: --- 10 µAdc 
HEATER NEGATIVE 1 3 Ihk --- 10 µAdc 

GRID CURRENT (i) 1 3 Ici: 0 -0.1 µAdc 
TRANSCOND UCTANCE (i) 1 3 Sm: 3750 6000 µMHOS 

TRANSCOND UCT ANCE (1) 

A VG. CHANGE: --- --- AVG.~Sm: 15 PERCENT 

T RANSCONDUCTANCE (2) 2 5 ~Sm: ZS PERCENT 

INSULATION OF 

ELECTRODES: 

(q1-all) Rgi-all: 50 MEG. 

(p-all) 2 5 Rp-all) 50 MEG. 

INTERMITTENT LIFE TEST 

END POINTS (1000 HR S.) 

I NOPERATIVES 2 5 --- ---

HEATER CURRENT: --- 2 5 If: 275 325 mA 

HEATER CATHODE LEAKAGE: 

HEATER POSITIVE Ihk: 10 µAdc 

HEATER NEGATIVE 2 5 Ihk: --- 10 µAdc 

- GRID -CURRENT (i) 2 5 Ici: 0 -O.1 µAdc 

TRANSCONDUCTANCE (i) 2 5 Sm: 3500 6000 µMHOS 

GENERAL NOTE: 

GENERAL TUBE MARNING REQUIREMENTS AS CONTAINED IN SPECIFICATION MIL-E-1 AND INSPECTION INSTRUC-
TIONS FOR ELECTRON TUBES SMALL APPLY TO TUR ES MANU FA CTUREO IN ACCORDANCE WITH THIS TEST SPECI-
FICATION SHEET EXCEPT THAT THE LAST 2 DIGITS OF THE .YEAR OF MANUFACTURE SHALL BE SHOWN RATHER 
THAN THE SINGLE LAST DIGIT. ALSO EACH TUBE SHALL BE MARN ED WITH A LOT IDEN Tf FI CATI ON SYMBOL, 
LETTER OR FI GU REr 50 THAT TUR ES OF A GIVEN LOT MAY BE IOENTI FI EO. 

A LOT AS REFERENCED IN THIS SPECIFICATION SHALL BE AS SPECIFIED IN PARAGRAPH 5. j. l.j INSPECTION 
INSTRUCTIONS FOR ELECTRON~TUB ES. 

MOTES: 

1, DIFFICULTY MAY BE ENCOUNTERED IF THIS TUBE IS OPERATED FOR LONG PERIODS OF TIME WITH VERY 
SMALL VALUES OF CATHODE CURRENT. 

2, IF IT IS DESIRED TO CHECK QUALITY SUBSEQUENT TO LOT ACCEPTANCE, THE CONDITIONS ANO ACCEPTANCE 
LIMITS SET FO RTN IN THIS SPECIFICATION SNALL APPLY. WN EN 100'b TESTING IS PERFORMED AND THE 
RESU LTS INDICATE THAT THE PERCENTAGE OF DEFECTIVES IS EQUAL TO OR LESS THAN THE SPECIFIED ApL 
VALUES, THE LOT IS DEEMED AS COMPLYING WITN THE INTENT OF THE SPECIFICATION. 

jr TNIS TEST SH OU LD BE CONDUCTED ON THE INITIAL PRODUCTION LOT AND THEREAFTER ON A LOT EVERY j0 
D ATS APPROXIMATE. IN THE EVENT OF LOT FAI LU REr THE LOT IS REJECTED AND SUCCEEDING LOT 45 SUB—
JECTED TO THIS TEST. ONCE A LOT NAS PA SSEDr THE j0 DAT RULE GnALL APPIT. MIL—STD-105 r SAMPLE 
SIZE CODE LETTER Fr NORMAL AND TIGHTENED INSPECTION TABLES TO APPLY. 

CONTINU EO ON FOLLOWING PAGE 



TENTATI V E DATA 6186/6AG5WA 

NOTES- cont'd. 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

4r REFERENCE MIL-STD-105r SAMPLE SIZE CODE LETTER E. NORMAL AND TIGHTENED INSPECTION TABLES TO 
APPLY. 

5r REFERENCE MIL-STD-105r SAMPLE SIZE CODE LETTER I r NORMAL AND TIGHTEN EO INSPECTION TABLES TO 
APPLY. 

6r THE AOL FOR THE COMBINED OEF ECTIVES FOR ATTRIBUTES IH GROUP 0 SHALL BE ONE fll PERCENT. A 
TUBE HAYING ONE 111 OR MORE DEFECTS SHALL BE COUNT EO AS ONE (11 DEFECTIVE. MIL-STD-105r IN-
SPECTION LEVEL 2 SHALL APPLY. 

7r TUBES TO BE LIFE TESTED A7 ROOK TEMPERATURE AMBIENT. 

Br APPROVED ALT ERN AT_E TEST - 7ME INSERTION OF A 1.0 MEG RESISTOR IN THE GRID CIRCUIT SHALL NOT 
CHANGE THE PLATE CURRENT MORE THAN 0.5 NADC. 

9 r THE CATHODE RESISTOR SHALL BE SHUNTED WITH A CAPACITIVE REACTANCE NOT E%LEEDING THREE (jl 
OHMS AT 60 CYCLES. 

lOr BREAKDOWN SHALL BE DEFINED AS THE VOLTAGE AT WHICH ARCING OCCURS BETWEEN AN OOE B0.5E PIN AHD 
ADJACENT PINS. PRESSURE = 55i 5M/M MERCU RTI TENPERATU RE =2515°C/ XUMIDITT =0j VOLTAGE =500V Atr 
60 CYCLES. SINUSOIDAL WAVE FORM. 

llr REFERENCE SPECIFICATION SHALL BE OF TXE ISSUE IN EFFECT ON TXE DATE OF aNYITATIOH FOR 010. 

T UNO-SOL ELf.CTRIC INC., ELECTRON TUBE DIVISIONr BLOOMFIELDr NEW JERSEY, U. S.A., NOVEMOER 1, 1960 PLATE *6042 





6188 

TUNG•SGL 

TWIN TRIODE 

1 2 -..
MAX. 

GLASS eUL6 
INT ERM EDIA7E SHELL 

R PIN OCTAL 
Low LOSS DR-6 

OUTLINE DRAWING 
J EDEC 9-11 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.310.6 VOLTS 0.30 AMP.A

AC OR DC 

ANY MOUNTING POSITION 

A aT 6.9 voLrs 

2G—  H 

BOTTOM VIEW 

BASING DIAGRAM 
J EDEC BBD 

THE 6188 IS A RUGGEDIZED, HIGH—MU, TWIN TRIODE INTENDED ESPECIALLY FOR 
BALANCED HIGH GAIN DC AMPLIFIER SERVICE, WHERE GOOD STABILITY, LOW GRID 
CURRENT AND BALANCED PLATE CURRENT ARE REQUIRED. EACH TRIODE SECTION IS 
ELECTRICALLY INDEPENDENT EXCEPT FOR A COMMON HEATER, WHOSE SECTIONS ARE 
SERIES CONNECTED INTERNALLY. 

RATINGS 
ABSOLUTE Mp%IMUM SYSTEM 

HEATER VOLTAGE 6.310.6 VOLTS 

MAXIMUM PLATE VOLTAGE 275 VOLTS 

MAXIMUM PLATE DISSIPATION — EACH PLATE I.1 WATTS 

BULB TEMPERATURE 165 °c 
MAXIMUM HEATER—CATHODE VOLTAGE, POSIT. OR NEGAT. lOO VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

EACH SECTION 

PLATE VOLTAGE 25O VOLTS 

GRID VOLTAGE —2.O VOLTS 

PLATE CURRENT 2.3 MA. 

TRANSCONDUCTANCE 16D0 µMHOS 

AMPLIFICATION FACTOR 7O 
PLATE RESISTANCE 44,000 OHMS 

CONTINUED ON FOLLOMING PAGE 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEw JERS ET, U.S.A., NARLM 1, 1961 PLATE x6119 



6188 

FOR 6E AaC$H UNIT 

Ef = 6.3 Volts 
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6188/6SU7WGT 
PREMIUM TUBE 

TUNo•so~ 
TWIN TRIODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

GLASS BULB 

BOTTOM VIEW 
I NTERMEDYATE SHELL 

g PIN OCTAL 
LOW LOSS PHENOLIC 

BBD 

THE 6188/6SU7WGT IS A RUGGEDIZED, HIGH MU, TWIN TRIODE IN THE OCTAL 
BASE, BANTAM CONSTRUCTION. THE TWO TRIODES ARE ELECTRICALLY INDEPENDENT, 
ALLOWING SIMULTANEOUS USE OF THE TWO IN COMPLETELY DIFFERENT APPLICA—
TIONS. TIGHT GAS AND LEAKAGE CONTROLS ON THE TUBE INCREASE STABILITY AND 
A SPECIAL PLATE CURRENT BALANCE TEST BETWEEN SECTIONS IS SPECIFIED. 
THEREFORE, IN ADDITION TO GENERAL PURPOSE APPLICATIONS SUCH AS VOLTAGE 
AMPLIFIERS, OSCILLATORS AND MULTIVIBRATORS, THE 6188/6SU7WGT MAY BE USED 
IN APPLICATIONS REQUIRING EXTREME STABILITY SUCH AS BALANCED AMPLIFIERS, 
AND WHERE LARGE GRID RESISTORS MAY BE NECESSARY. CONTROLS ON THE PRODUCT 
AVERAGE FOR SUCH CHARACTERISTICS AS PLATE CURRENT, TRANSCONDUCTANCE AND 
AMPLIFICATION FACTOR ASSURE THAT THESE CRITICAL CHARACTERISTICS WILL 
REMAIN WELL CENTERED. SINCE IT MUST BE ABLE TO WITHSTAND SEVERE MECHAN—
ICAL TESTS TO MEET TEST SPECIFICATION, THE 6188/6SU7WGT lS ESPECIALLY 
SUITED FOR USE IN MILITARY AND INDUSTRIAL AIRBORNE EQUIPMENT WHICH MAY 
BE SUBJECTED TO SEVERE SHOCK AND VIBRATION. 

HEATER 

MAXIMUM 

MAXIMUM 

MAXIMUM 

MAXIMUM 

RATINGS 
ABSOLUTE MA%IMUM VALUES 

VOLTAGE 

DC PLATE VOLTAGE 

HEATER-CATHODE VOLTAGE 

PLATE DISSIPATION (EACH SECTION) 

BULB TEMPERATURE 

6.310.6 
275 

1100 
1.1 

+165 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER (EACH SECTION) 

PLATE VOLTAGE 

GRID VOLTAGE 
PLATE CURRENT 

PLATE RESISTANCE 

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

LON TI HUED ON FOLLOWING PAGE 

250 
_2 

2.3 
44 000 
1 600 

70 

VOLTS 

VOLTS 

VOLTS 

WATTS 
o G

VOLTS 

VOLTS 

mA 

OHMS 

77,MHOS 

TU NG-SOL ELECTRIC INC. ELECTRON iUBE DIVISION BL OOMFIEL D. MEW JER SE7, U.S.A. JANUARY 1, 1947 PLATE }4877 



6188/6SU7WGT 
PREMIUM TUBE 

TUNG•SOL 

COMTINU ED fRON PRECEDING PAGE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Ef = 6.jv, Ey = 250 vdc, Eo ~-2.OVdc 

EXCEPT AS N001FIED BELOW 

HEATER CURRENT 

HEATER CATHODE LEAKAGE 
(Ehk=*10GVdc) 

GRID CURRENT (i)A

PLATE CURRENT 
(1)BP 

AC AMPLIFICATION 
(Ebb=200vdc, Ec=p, 
Esig=0.2Vac, Rg 2p00) 

PLATE CURRENT (2) 
(EC =4. 50Vde) 

PLATE CURRENT (3) 
(Ea =4.25 dc) 

INSULATION OF ELECTRODESC
R(g-all) 
R(p_all) 

TRANSCUNDUCTANCE (1) 

a TRANSCONDUCTANCE D

(Ef = 5.7V) 
A~APLIFICATION FACTORS

PLATE CURRENT DIFFERENCEF

GRID CURRENT DIFFERENCEF

INITIAL 500 NOUR LIFE TEST 

INDIVIDUAL PROD. AVO. INDIVIDUAL 
MIN. MAX. MIN. MAX. NIN. NA%. 

275 325 275 325 mA 

--- 5.0 --- --- --- 5.0 µAdc 

0 -0.5 --- --- 0 -0.5 µvac 
1.55 3.05 2.00 2.60 --- --- mAdc 

8.6 vac 

___ 200 µndc 

5 u Adc 

lOO -_- _-- _-_ 5(? MEGOHM 

lOO --- --- --- --- 50 ME GOHM 

1325 1875 1500 1700 --- --- µMHOS 

--- 15 --- --- PERCENT 

55 85 62 78 
--- t0.1 _-- _-- Vdc 
--- t1.5 Vdc 

SPECIAL REQUIREMENTS 

MIN. MAX. 

NOISE AND MICROPHONICSA ~~ 
(Ef=6.lVac, Ehk=O, Ely=200Vdc, 
Ea=O, RLcO.i me q.) 50 mVac 

LOW PRESSURE VOLTAGE &REAKDOWN H
(PRESSURE =55>'Smm H4., voltage=SOOvac) 

LOW FREQUENCY VIBRATION 
JA 

(Rp = 10,000) 50 mVac 

S HOCKK
(HAMMER ANGLE = 30°C, Ehk=+~ipp Vdc 

VIBRATIONAL FATIGUEL

POST SHOCK AND V~I BRATICNAL FATIGUE TEST END POINTS 
VIBRATION --- 200 mVac 
HEATER CATHODE LEAKAGE (Ehk=f 100 Vdc) -- t10 µAdc 
GRID CURRENT (1) 0 -0.5 µAdc 
AC AMPLIFICATION $.O --- Vac 

g HOUR STABILITY LIFE TEST 
(Eb=25p Vdc, Ec=i.O Vdc, Ehk=1100 Vdc, R9=1. Ome q; 
TA=Room) ---

STABILITY LIFE TEST END POINTS 
~ TRANSCONDUCTANCE (1) OF INDIVIDVAL TU 6ES lO PER(::: t:T 

INTERMITTENT LIFE TESTN
(STABILITY LIFE TEST CONDITIONS OR EQUIVALENT 
ENVELOPE TEMPERATURE =+165°C) 

NOTES 

ATIE 1p TO 2p, 1g TO 2g, IN TO 2N. (PAR A5I TIC SUPPRESSOR OF 50 OXM MAXIMUM PERNITTE DI. 

B SEE MIL-E- 1C 4.10.11,2 

CSEE MIL—E— lG 4.8.2 

DTNE VALUE OF ~ TRANSCON DUOTAXCE SMALL APPLY TO IMDI VI DU AL TUBES AND IS EXP RESGE O: 

( SM AT 6. j y—(SN AT 5.71 
% 100 

lSM AT 6. j1 

CONTINUED ON FOLLOWING PAGE 



6188/6SU7WGT 
PREMIUM TUBE 

TUNG•SOl 

CONTINUED FROM PRECEDING PAGE 

NOTES — coMT'o. 

E SEE MIL-E-1C 4.10.11.1 

FTHE TE57 CIRCUIT TO BE USED IS SNO Wp SCHEMATICALLY IN FIGURE 1. WI 7M SWITCH 51 IN POSITION 
(1) ADJUST Ec ON SECTION 2 TO GIVE E = 0 ON METER M1. MEASURE Ec AT METER M2. 

1 nimum Resistance of M1=20 MEG.I 

998 OHMS 

100Vdc 

1000 OHMS 

1 

2000 OHMS 

SECTION 41 

0.5 MEG 

SECTION 4.. _ 

-200Vdc 

1 

T T 

.~NJ~ 

0.5 MEG 

FIGURE J1 

G.S EE MIL-E-1C 4.10.3.5 

z 

0 

H 
BREAK 00 WN IS DEFIalEO A$ THE VOLTAGE AT WHICX AR CIXG OCCURS BETWEEN ANODE BASE PIN AND AOJA.0 ENT 
PINS. TEMP.= 25+5 L~ HUMIDITY=O, VOLTAGE SHALL BE OF SINUSOIDAL WAVEFORM AT F=60 CPS. PRES$U FE 

=55f 5mm nq. 

J 
SEE MIL-E-1L 4.9.19.1 

H 
$EE Mll-E-1C 4.9.20.5 

L 
$EE MIL-E-1C 4.9.20,6 

ENVELOPE TEMPERATURE IS DEFINED AS TXE XI GXEST TEMPERATURE INOI CATEO WN EX USING 
A THERMOCOVPLE 

OF .003 IN. MA%. DIAMETER ELEMENTS WELDED TO A RING OF .025 IX. DI AMEiER PHOSPHOR BRONZE 

PLACED AROUND TXE BULB. 

CONTINUED ON FOLLOWING PAGE 

TUNG-$OL ELECTRIC INC. ELECTRON TUBE OIVI SIGN BLOOMFIEI O. NEW JERSEY. U.S.A. JANUARY 1~ 1957 PLATE 44878 



6188/6SU7WGT 
PREMIUM TUBE 

TUNc•sot  

CONTINUED FROM PRECEDING PAGE 

NOTES — coNT'o. 

Esiq = SIGNAL GENEft ATOR WI TM INTERNAL RESI ST AN LE SUCH THAT IN COMBINATION WI TN R1 GIVES 20D0 
OHMS RESISTANCE BETWEEN #1 GRID AND GROUND. 

0 

9.0075 
Meg• 

O. luf 

T

 ~~ 

0.9 
Meg. `L 



6188/6SU7wGT 
PREMIUM TUBE 

6188/8SU7WGT 
fOR EACH UNIT 

Et = 6.3 Volts 
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TENTATIVE DATA 

GLASS BULB 

TUNc•sot 

TWIN TRIODE 

6189/12AU7WA 
PREMIUP4 TUBE 

MINIATURE BUTTON 

COATED UNIPOTENTIAL CATHODE 

HEATER 

SERIES PARALLEL 

12.o VOLTS 6,3 VOLTS 
0.15 AMP. 0.3 AMP. 

AC OR DC 

FOP 12.6 VOLT OPERATION APPLY HEATER 
VOLTAGE BETlEEN PINS f4 AND 15, fOR 6.j 
VOLT OPERATION APP l7 NEATER VOLTAGE BE—
TWEEN PIM !9 AMD PINS !4 AND 15 CO Xw ECTED 
70GETMER. 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q pIN aASE 
9a 

THE 6189/12AU7WA IS A RUGGEDIZED, MEDIUM MU, TWIN TRIODE OF THE WINE PIN 
MINIATURE CONSTRUCTION, THE TWO TRIODE SECTIONS ARE ELECTRICALLY INDE—
PENDENT ALLOWING SIMULTANEOUS USE OF THE TWO IN WIDELY DIFFERENT APPLI—
CATIONS. IN ADDITION TO GENERAL PURPOSE AUD10 FREQUENCY VOLTAGE AMPLIFIER 
AND PHASE INVERTER CIRCUITS, THE 6189/12AU7WA IS WELL SUITED TO USE AS 
OSCILLATOR, MULTIVIQRATOR, COMBINED OSCILLATOR—MIXER, AND RESISTANCE 
COUPLED AMPLIFIER SERVICE. THE HEATER CENTER TAP PERMITS OPERATION FROM 
EITHER A 6.3 OR 12.6 VOLT SUPPLY. CONTROLS ON THE PRODUCT AVERAGE FOR 
SUCH CHARACTERISTICS AS PLATE CURRENT TRANSCONDUCTANCE, AND AMPLIFICATION 

FACTOR ASSURE THAT THESE CRITICAL CHARACTERISTICS WILL REMAIN WELL CEN—

TERED. SINCE IT MUST BE ABLE TO WITHSTAND SEVERE MECHANICAL TESTS TO 
MEET THE TEST SPECIFICATION, THE 6189/12AU7WA IS ESPECIALLY SUITED FOR 

USE IN INDUSTRIAL AND MILITARY AIRBORNE EQUIPMENT WHICH MAY BE SUBJECTED 

TO SEVERE SHOCK AND VIBRATION. 

DIRECT INTER ELECTRODE CAPACITANCES 

TRIODE UNIT 81 

GRID TO PLATE (RATED) 

INPUT (RATED) 

OUTPUT (RATED) 
TRIODE UNIT {/Z 

GRID TO PLATE (RATED) 

I NpUT (RATED) 

OUTPUT (RATED) 

M ITH SHIELD NITHOUT SHIELD 

1.5 
1.8 
2.0 

1.5 
1.8 
2.0 

CONTINUED ON FOI LT~wING PAGE 

1.5 µµf 

1.6 /~µf 

U.40 µµf 

1.5 µµf 
1.6 µ}1f 

0.32 µµf 

TUXG—SOL ELECTRIC INC. ELECTRON TUBE OIVI SION BLOOAIf IELD, NEw JERSEY, U.S.A. JANU AR7 1. 1957 PLATE lVB 79 



6189/ 12AU7WA 
PREMIUM TUBE 

TENTATIVE DATA 

TUNc•so~ 
LO NTINUED FROM PRECEDING PAGE 

RATINGS 
ABSOLUTE MAXIMUM VALUES 

HEATER VOLTAGE 6.3±10% 12.6±10~ VOLTS 
MAXIMUM DC PLATE VOLTAGE 33O VOLTS 

MAXIMUM PLATE DISSIPATION (PER PLATE) 3.O WATTS 

MAXIMUM HEATER CATHODE VOLTAGE ±200 VOLTS 

MAXIMUM PEAK DC CATHODE CURRENT (EACH SECTION) 22 mA. 

MAXIMUM BULB TEMPERATURE 165 
°C

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER - EACH TRIODE UNIT 

HEATER VOLTAGE 12.6 

HEATER CURRENT 0.15 

PLATE VOLTAGE lO0 
GRID VOLTAGE O~ 
PLATE CURRENT 11.8 

PLATE RESISTANCE (APPROX.) 6500 
TRANSCONDUCTANCE j'lOO 
AMPLIFICATION FACTOR 20 
GRID VOLTAGE FOR Ib=10rAA (APPROX.) ---

6.3 12.6 
0.3 0.15 

RESISTANCE COUPLED AMPLIFIER 

EACH SECTION 

6.3 voLTs 
O.3 AMP. 

250 VOLTS 

-8.5 voLrs 
10.5 mA. 

7]OO OHMS 

2200 µMHOS 

1] 
-24 VOLTS 

Rp 

MEB. 

Rs

MEG. 

Rgl

NEG. 

Epp = 90 VOLTS Epp = 180 VOLT S Epp = 900 VOLTS 

Rk GAIN Eo Rk GAIN Ep Rk GAIN EO 

0.10 0.10 0.10 3300 14 13 2200 14 26 1800 14 40 

0.10 0.24 ,9:-10 3600 14 16 2700 15 33 2200 15 51 

0.24 0.24 0.10 7500 14 16 5100 15 30 4300 15 44 

0.24 0.51 0.10 9100 14 19 6800 15 39 5100 25 54 

0.51 0.51 0.10 13000 14 16 9100 15 3G 6800 16 40 

0.51 1.0 0.10 15000 14 19 10000 16 32 7500 16 45 

0.24 0.24 10 0 15 13 0 16 33 0 17 46 

0.24 0.51 10 0 16 17 0 17 38 0 18 62 

0.51 0.51 10 0 16 14 0 18 32 0 18 53 

0.51 1.0 10 C 17 18 0 18 41 C 19 68 

NOTES: 1. Eo IS MA%I MUM RMS VOLTAGE OUTPUT fOR FIVE PERCENT 1541 TOTAL HARMONIC DISTORTION. 

2. GAIN MEASURED AT 2.0 VOLTS RMS OUTPUT. 

j. fOR ZERO-BIAS DATA, GENER ATnR IMP EOANOE IS NEGLIGIBLE. 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA 6189/ 12AU7WA 
PREMIUM TUBETUNc•so~ 

CONTINUED FROM PRECEDING PAGE 

I 

NOTES: COUPLING CAPACITORS lCl SHOULD eE SELECTED TO GIVE DESIRED FRE QUEXCY RESPONSE. 

R M SXOULO BE ADEQUATELY BY—PASSED. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Ef=12. b V~ Eb=250Vd t~ Et=-8. 5Vdt 

E %CEPT AS MODIFIED BELOW 

INITIAL 500 HOUR LIFE TEST 

INDIVIDUAL 
MIN. MAX. 

PROD. 
MIN. 

AVG. INDIVIDUAL 
MAX. MIN. MAX. 

HEATER CURRENT 138 162 1'j8 162 mA. 

HEATER CATHODE LEAKAGE A

(Ehk=±ippVdc) ±10 --- --- ---- *10 µAdc 

GRID CURRENT (i) 

(R4=0.5 MEG.) O —O.5 --- --- O -U.5 µAdc 

PLATE CURRENT (i) 6.5 14.5 9.0 12.0 --- --- mAdc 

ATRANSCONDUCTANCE (i) 175U 265U 2000 2400 1600 265U µMHOS 

iyAVERAGE TRANSCOND UCTANCE (i) --- --- --- --- --- 15 PERCENT 

INSULATION OF ELECTRODESD

(Ef=12.6vr E(4-all)=
ip[;Vd c, g NEG.:E(p.all)=

}pp Vdc, pNEG.) 

R(g—all) 500 
R(p_all) 500 

PLATE CURRENT (2) 

(Ec=-25Vdc) 2O 

PLATE CURRENT (}) 

(Ec=-18vdc) 5 ---

~TRANSCONDUCTANCE (2)C --- 15 
GRID CURRENT (2)D O - L 5 
PLATE CURRENT (i) 

(DIFFERENCE BETWEEN SEC.) --- 3.5 

TRANSCONDUCTANCE (}) 

(Eb=SOOvdc, Ec=O) 2500 4000 2850 3650 
AMPLIFICATION FACTOR 15.5 18.5 16.2 17.8 

L jFO ___ MEGOHMS 

250 ___ MEGOHMS 

-- µAdc 

__ µAdc 

15 PERCENT 

__ µAdc 

mAdc 

µMHOS 

CONTINUED ON FOLLONI NG PAGE 

 I 
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6189/12AU? WA 
PREMIUM TUBE 
~  TUNG•SOL 

TENTATIVE DATA 

CONTINUED FROM PRECEDING PAGE 

SPECIAL REQUIREMENTS 

MIN. MAX. 

RF NOISE AEF 

(Ec=-gVdc, Eca1=7.OmVac) 3.0 mW. 

NOISE AND MICROPHONICS 
AGH 

(Ef=12.6Vac,_Ehk=O, Ebb=300Vdc, 

Ec=O, RP=50,000) Sir mvac 
LOW FREQUENCY VIBRATION UA

(Rp=2ppp) ___ 100 mVac 

LOW PRESSURE VOLTAGE BREAKDOWN K 5OO ___ Vac 

STABILIZATION 

INTERMITTENT LIFE TEST CONDITIONS OR 

EQUIVALENT 

VARIABLE FREQUENCY VIBRATION
LA

(RP=2000) --- 100 mVac 

VIBRATIONAL FATIG'JEM ---

SHOCK N

(HAMMER ANGLE=}p°~ Ehk=lOOVdc, 

HEATER POSITIVE, Rq=p,iMEG.) 

POST SHOCK AND FATIGUE TEST END POINTS 

LOW FREQUENCY VIBRATION --- 150 mVac 

HEATER—CATHODE LEAKAGE --- f30 µAdc 

TRANSCONDUCTANCE (}) ZOOO --- µMHOS 

GRID CURRENT (i) O —1. jr µAdc 

SHORT AND CONTINUITYP --- ---

GLASS STRAINR

NOTES 

ATIE 1p TO 2Di 1g TO 29, lk TO 2k. (PARASITIC SUPPRESSORS OF 50 OHMS NA%INUM ARE PERMITTED I. 

B 
SEE MIL-E-lt 4.8 

E 

THE VALUE OF TRAM SCO MQUCTAMCE (21 SHALL APPLY TO INOI VIDUAL TUBES AXD IS EXPRESSED:--

l5m AT 12.61 - lSm pT 11.41 
% 100 

SEE MIL-E-1C 4. 10. j.1 

Sm AT 12.61 

FTME OUTPUT INDICATOR SN ALI BE A "VU" METER. THE TMR EE 191 NIILIWATT POINT SM ALI BE DETERMINED 
AS A METER DEFLECTION OF 25 PERCENT TNG LALIBR ATION POINT. 

GT NE CATHODE RESISTOR SN ALL BE SM UXTEO WITH A CAP ALITIVE REACTANCE XOT EXCEOING THREE l j 1 
OMYS AT 60 CTClES. 

HTIE CATHODES TOGETHER ANO GROUND iNROUGN A 1500 OXN RESISTOR. GRIDS ARE GROUNDED. 

JSEE MIL-E-1C 4.9.20. 4 

KBRE ANDONN SMALL BE DEFINED AS THE VOLTAGE AT NM ILH°ARCING OCCURS BETWEEN ANODE BASE PIN AMD 
ADJACENT PINS. PRE 55UR E=55*5*M'9•i TEYPERATUR E=25t5 Li NUNIDITT =07 VOLTAGE=SOON acF 60 CY LL ESQ
SINUSOIDAL WAVE FORM. 

L SEE NILE-1C 4.9.20.3 

MSEE MIL-E-1C 4.9.20.6 

MSEE MIL- E-lt 4.9.20.5 

PSEE Yll-E-1L 4.7.5 

RGL ASS STRAIN TEST CONSISTS OF COMPLETELY SUB VERGING TXE TUBE INTO BOILING MATER 197°C-100 CI 
FOR A PERIOD OF 15 SECONDS, THEN INNEDI ATELY PLUNGING INTO COLD wRTER IOtj C). THE AMOUNT OF 
WATER SHALL BE At LEAST TWO l21 LITERS PER FIFTE EX TUBES. TUBES FOR THIS TEST SMALL NAVE BEEN 
E XXAUSTED A NINIMUY OF 48 HOURS PRIOR TO PER FOR NANCE OF THIS TEST. 

D 
PRIOR TO THIS TEST TUBES TO BE PREME ATED F1YE l51 YIXU TES AT CONDITIONS INDICATED BElO N. TEST 
I YNEDI ATELY AFTER PREME ATING Ef=14. OV, Ec=- B. SVdc, Rk=O OMNS. ED=250Vd c~ R¢ 0.5 YE G. 



TENTATIVE DATA 618~/12AU7WA 
PREMIUM TUBE 
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6189/12AU7WA 
PREMIUM TUBE 

TENTATIVE DATA 
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6201 

TUNG•SOL 

TWIN TRIODE 
MINIATURE TYPE 

.87511
MAX 

1.938" 

2.188" 

1 

GLASS BULB 
SMALL BUTTON 

9 PIN BASE E9-1 

OUTLINE DRAWING 
J ED EL N-2 

COATED UNIPOTENTIAL CATHODE 

FOR MOBILE AND 

AIRCRAFT APPLICATIONS 

ANY MOUNTING POSITION 

IP 
I 

2K © ~ ~ OIG 

2G© 
il p  

-- I OIK 

2PO  OHT 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 9A 

THE 6201 IS A TWIN TRIODE IN THE 9 PIN MINIATURE CONSTRUCTION. IT IS DE-
SIGNED FOR USE AS A GROUNDED-GRID AMPLIFIER OR AS A FREQUENCY CONVERTER 
IN VHF APPLICATIONS. THE TUBE IS DESIGNED TO ASSURE DEPENDABLE LIFE AND 
RELIABLE SERVICE UNDER CONDITIONS ENCOUNTERED IN MOBILE AND AIRCRAFT 

APPLICATIONS. 

DIRECT INTERELECTRODE CAPACITANCES 

M ITH SHIELDA 

GRID TO PLATE (EACH SECTION) 1.6 
INPUT (EACH SECTION) 2.5 
OUTPUT (SECTION i) 1.2 
OUTPUT (SECTION 2) 1.3 
HEATER TO CATHODE (EACH SECTION) 2.8 
PLATE TO PLATE 

GROUNDED-GRID OPERATION 

M ITH SHIELDS

PLATE TO CATHODE (SECTION 1) 0.18 
PLATE TO CATHODE (SECTION 2) 0.2 
INPUT (EACH SECTION) 5.0 
OUTPUT (SECTION i) 2.7 
OUTPUT (SECTION 2) 2.7 

H ITNOUT SHIELD 

1.6 
2.5 

0.45 
0.38 
2.8 

0.24 

MITHOUT SHIELD 

0.2 
0.24 
5.0 
1.9 
1.8 

pf 
pf 
pf 
pf 
pf 
pf 

pf 
pf 
pf 
pf 
pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN CENTER VAI.0 ES - SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS (pA RALLEU 6.3 VOLTS 3OO MA. 

I SERI E51 12,6 VOLTS 150 MA. 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 

MAXIMUM HEATER+CATHODE VOLTAGE 

6.310.6 VOLTS 

12.611.3 volrs 

9O VOLTS 

CONTINUED ON FOLLOWING PAGE 
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6201 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN CENTER VALUES - SEE EIA STANDARD R$-2j9 

EACH SECTION 

PLATE VOLTAGE jOO VOLTS 
NEGATIVE DC GRID VOLTAGE jrO VOLTS 

PLATE DISSIPATION Z.5 WATTS 

PEAK IMPACT ACCELERATION IN ANY DIRECTION SEE BELOW G 
BULB TEMPERATURE AT HOTTEST POINT I ABS. MAX. 1$O C 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER 

EACH SECTION 

PLATE VOLTAGE LOO Z5O VOLTS 

CATHODE BIAS RESISTOR 27O ZOO OHMS 

AMPLIFICATION FACTOR 5~ 6O 
PLATE RESISTANCE S APPROXIMATE Z4 3OO lO 9OO OHMS 

TRANSCONDUCTANCE 4 OOO S 5OO µMHOS 

PLATE CURRENT 3.3 lO MA. 

GRID VOLTAGE S APPROXIMATE 

FOR Ib = 10 µAMPS. —Fj —1'2 VOLTS 

AWI TM E%TERN AL SHIELD Wj15 LUNN ECT ED TO CATH UDE OF SECTION UNDER TEST. 

BWITH EXTERNAL SHIELD Wj15 CONNECTED TO GRID OF SECTION UNDER TEST. 

SPECIAL RATINGS AND PERFORMANCE DATA 

HEATER—CYCLING RATING 
CYCLES OF INTERMITTENT OPERATION S MINIMUM 
Ef = 7.5 VOLTS (PAR AILEL—HEATER CONNECTION)CYCLED 

FOR ONE MINUTE ON AND ONE MINUTE OFF. Eb =Ec =0 

VOLTS. Eh$ =135 VOLTS WITN HEATER POSITIVE WITH 

RESPECT TO CATHODE. 

ZQOO CYCLES 

SHOCK RATING 

IMPACT ACCELERATION ~MAX.~ GOO G 

THIS TEST IS PERFORMED ON A SAMPLE LOT OF TUBES FROM 

EACH PRODUCTION RUN IN A NAVY—TYPE, HIGH—IMPACT (FLY—
WEIGHT) SHOCK MACHINE. TUBES ARE HELD RIGID IN FOUR 

DIFFERENT POSITIONS AND ARE SUBJECTED TO 20 BLOWS AT 

THE SPECIFIED MAXIMUM IMPACT ACCELERATION. AT THE END 
OF THIS TEST, TUBES SHALL NOT SHOW PERMANENT OR TEM—

PORARY SHORTS OR OPEN CIRCUITS AND ARE REQUIRED TO 

MEET ESTABLISHED LIMITS FOR VIER AT IONAI ACCELERATION 

HEATER—CATHODE LEAKAGE CURRENT, AND TRAN SCONDUCTANCE. 

FATIGUE RATING 

VIBRATIONAL ACCELERATION ~MAX.~ 2,5 G 

THIS TEST IS PERFORMED ON A SAMPLE LOT OF TUBES FROM 

EACH PRODUCTION RUN. TUBES ARE RIGIDLY MOUNTED AND 

SUBJECTED IN EACH OF THREE POSITIONS AT 2.5 6 VIBRA—

TIONAL ACCELERATION AT 25 CYCLES PER SECOND FOR 32 

HOURS. AT THE END OF THIS TEST, TUBES SHALL NOT SHOW 

PERMANENT OR TEMPORARY SHORTS OR OPEN CIRCUITS, AND 

ARE REQUIRED TO MEET ESTABLISHED LIMITS FOR IMPACT 

ACCELERATION S HEATER—CATHODE LEAKAGE CURRENT, AND 

TRAN SCONDUCTANCE. 



6201 

TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

SPECIAL RATINGS AND PERFORMANCE DATA — coNr'o. 

LOW—FREQUENCY VIBRATION PERFORMANCE: 

RMS OUTPUT VOLTAGE ~MAX.~ lOO MV 

THIS TEST tS PERFORMED ON A SAMPLE LOT OF TUBES FROM EACH PRODUCTION 

RUN UNDER THE FOLLOWING CONDITIONS, PLATE OF UNIT #1 TIED TO PLATE 
OF UNIT #2~ GRID OF UNIT #i TIED TO GRID OF UNIT #2, HEATER VOLTS — 

12.6, DC PLATE VOLTS = 250, DC GRID VOLTS ='3, PLATE LOAD RESISTANCE 

— 2000 OHMS AND VIBRATIONAL ACCELERATION OF 2.5 G AT 25 CYCLES PER 

SECOND. 

AUD10—FREQUENCY NOISE AND MICROPHONIC PERFORMANCE: 

RMS OUTPUT VOLTAGE ~MAX.~ LOO MV 

THIS TEST IS PERFORMED ON A SAMPLE LOT OF TUBES FROM EACH PRODUCTION 

RUN UNDER THE FOLLOWING CONDITIONS: PLATE OF UNIT #1 TIED TO PLATE 

OF UNIT #2, GRID OF UNIT #1 TIED TO GRID OF UNIT #2, DC HEATER VOLTS 

— 12.6, PLATE—SUPPLY VOLTS = 300 CATHODE RESISTOR (COMMON TO BOTH 

UNITS) — 200 OHMS AND PLATE LOAD RESISTANCE —10000 OHMS. 

SHORTS AND CONTINUITY TEST: 

THIS TEST IS PERFORMED ON A SAMPLE LOT OF TUBES FROM EACH PRODUCTION 

RUN. IN THIS TE ST S A TUBE IS CONSIDERED INOPERATIVE IF IT SHOWS A 

PERMANENT OR TEMPORARY SHORT ON OPEN CURCUIT, OR A VALUE OF REVERSE 

GRID CURRENT IN EXCESS OF 1.4MICROAMPERES UNDER CONOITIONS SPECIFIED 

IN THE CHARACTERISTICS RANGE VALUES FOR REVERSE GRID CURRENT. 

1—HOUR STABILITY LIFE PERFORMANCE: 

THIS TEST IS PERFORMED ON A SAMPLE LOT OF TUBES FROM EACH PRODUCTION 

RUN TO INSURE THAT THE TUBES HAVE BEEN PROPERLY STABILIZED. WITH 

BOTH UNITS OPERATING EACH UNIT IS CHECKED FOR VARIATION IN TRANS—

CONDUCTANCE UNDER CONDITIONS OF MAXIMUM RATED PLATE DISSIPATION. AT 

THE END OF 1 HOUR S THE VALUE OF TR AN SCONDUCTAN CE IS READ. THE VARIA—

TIONS IN TRANSCONDUCTANCE FROM THE C—HOUR READING SHALL NOT EXCEED 

10 PEP CENT. 

100—HOUR LIFE PERFORMANCE: 

THIS TEST IS PERFORMED ON A SAMPLE LOT OF TUBES FROM EACH PRODUCTION 

RUN UNDER THE CONDITIONS OF MAXIMUM RATED PLATE DISSIPATION TO IN—

SURE A LOW PERCENTAGE OF EARLY INOPERATIVES. AT THE END OF 100 HOURS 

A TUBE IS CONSIDERED INOPERATIVE IF IT SHOWS APERMANENT OR TEMPORARY 

SHORT OR OPEN CIRCUIT, OR A VALUE OF REVERSE GRID CURRENT IN EXCESS 
OF 1.4 MICROAMPERES UNDER THE CONDITIONS SPECIFIED IN CHARACTF.RI STICS 

RANGE VALUES FOR REVERSE GRID CURRENT. 

CONTINUED ON F011O WING PAGE 
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6201 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

SPECIAL RATINGS AND PERFORMANCE DATA — coNrlo. 

500- HOUR AVERAGE LIFE PERFORMANCE: 

THIS TEST IS MADE ON A SAMPLE LOT OF TUBES FROM EACH PRODUCTION RUN 
TO INSURE HIGH QUALITY OF THE INDIVIDUAL TUBE AND TO GUARD AGAINST 
EPIDEMIC FAILURES OF ANV OF THE CHARACTERISTICS INDICATED BELOW. WITH 
BOTH UNI TS OPERATING, EACH UNIT IS LIFE TESTED SEPARATELY AT ROOM 
TEMPERATURE UNDER THE FOLLOWING CONDITIONS: HEATER VOLTS - 12.6 AC 
OR DC (SERIES CONNECTION), PLATE- SUPPLY VOLTS - 250, CATHODE RESISTOR 

- 200 OHMS, GR10- CIRCUIT RESISTANCE - O.~S ME GOHM, HEATER 135 VOLTS 
POST TI VE WITH RESPECT TO CATHODE, AND BULB TEMPERATURE - 180~C. AT 

THE END OF 500 HOURS, TUBE SHALL NOT SHOW PERMANENT SHORTS OR OPEN 

CIRCUITS AND SHALL BE CRITICIZED FOR THE TOTAL NUMBER OF TUBES FAIL-

ING TO PASS 7HE ESTABLISHED INITIAL LIMITS FOR HEATER CURRENT, RE-

VERSE GRID CURRENT, HEATER- CATHODE LEAKAGE CURRENT, AND 500 HOUR 
LIMITS FOR TRANSCONDUCT AN CE (1), TR AN SCONDU CTANCE CHANGE, 4ND LEAKAGE 
RESISTANCE AS SHOWN UNDER CHARACTERISTICS RANGE VALUES. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
VALUES ARE FOR EACH UNIT AND ARE INI TI AI 

UNLESS OTHERWISE SPECIFIED 
EACH TUBE IS STABILIZED BEFORE CHARACTERISTICS TESTING 
MOU RS AT ROOM TEMPERATURE AND WITH DISSIPATION VALUES 

NOTE 

HEATER CURRENT j 

DIRECT INTERELECTRODE CAPACITANCES: 

GRID TO PLATE 2 
GRID TO CATHODE AND HEATER 2 
PLATE TO CATHODE AND HEATER 
(UNIT #i) 2 

PLATE TO CATHODE AND HEATER 

(uN1T #z) 2 
HEATER TO CATHODE 2 
PLATE TO PLATE 3 

AMPLIFICATION FACTOR j,4 
PLATE CURRENT (1) j,4 
PLATE CURRENT DIFFERENCE 

BETWEEN UNITS j,4 

BY CONTINUOUS OPERATION FOR AT LEAST 45 

EOUI VAI ENT TO LIFE TEST CONDITIONS. 

MIN. MAX. 

0.138 O. j62 AMP. 

j.3 j.9 pf 
2 3 pf 

0.2 0.7 pf 

0.16 0.6 pf 
2.j 3.5 pf 

O.jS 0,33 pf 

5O 7O 
7 j4 MA. 

3.2 Ma. 
PLATE CURRENT (2) j,5 --- jOO µA 

TRANSCONDUCTANCE (1) j,4 4500 6500 µMHOS 

TR ANSCONDUCTANCE (1) AT 500 HOURS 

TR AN SCONDUCTANCE CHANGE: 
DIFFERENCE BETWEEN AVERAGE 

TRANSCOND UCTANCE (i) INITIALLY, 

AND AVERAGE AFTER 500 HOURS, 

EXPRESSED AS A PERCENTAGE OF 

j,4 3HOO 6500 µMHOS 

THE INITIAL AVERAGE j,4 --- 2O PERCENT 

TRANSCONDUCTANCE (2) 6,4 4000 --- µMHos 
REVERSE GRID CURRENT 

GRID EMISSION CURRENT 

HEATER- CATHODE LEAKAGE CURRENT: 

HEATER NEGATIVE N'I TH RESPECT 

Z,7 
8,9 

--- O.7 
1.5 

µA 

µA 

TO CATHODE 

HEATER POSITIVE WITH RESPECT 

TO CATHODE 

j,j0 

j,j0 

--- jO 

j0 

µq 

µq 

CONTINUED ON fOLLO NI NG PAGE 
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6201 

TUNO.80L 

C ON TI NU EO FROM PRECEDING PAGE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
~CONTINUED~ 

VALUES ARE FOR EACH UNIT AND ARE INITIAL 

UNLESS OTHERWISE SPECIFIED 

EACN TUBE IS STABILIZED BEFORE CHARACTERISTICS TESTING B7 CONTINUOUS OPfRATI ON FOR AT LEAST 45 
HOURS AT ROOM TEMPERATURE AND WITH DISSIPATION VALUES EQUIVALENT TO LI EE TEST CONDITIONS. 

LEAKAGE RESISTANCE: 

BETWEEN GRID AND ALL OTHER 

ELECTRODES TIED TOGETHER 

LEAKAGE RESISTANCE: 

BETWEEN PLATE AND ALL OTHER 

ELECTRODES TIED TOGETHER 

LEAKAGE RESISTANCE AT 500 HOURS: 

BETWEEN GRID AND ALL OTHER 

ELECTRODES TIED TOGETHER 

BETWEEN PLATE AND ALL OTHER 

ELECTRODES TIED TOGETHER 

NOTES 

NOTE MIN. MAX. 

1,11 100 

1,12 100 

1,11 5C 

1,12 50 

1 
WITH 12.6 VOLTS AC OR DC ON NEATER ISERI ES CONN ECTI ONI. 

2 
WITHOUT EXTERNAL SHIELD AND WITH UNIT NOT UNDER TEST CONNECTED TO GROUND. 

5' 
WITHOUT C%TERNAL SHIELD. 

MEGO HMS 

MEGOHMS 

MEGOHMS 

M EGOHMS 

4 
WITH DC PLATE-SUPPLY VOLTS = 250, CATHODE RESISTOR = 200 OHMS, AND CATHODE BYPASS LAPALI TOR OF 
1000 uf. EACN UNIT TESTED SEPARATELY. UNIT NOT UNDER TEST CONNECTED TO GROUND. 

6 

WITH DC PLATE-SUPPLY VOLTS = 250, PLATE LOAD RESISTANCE = 0.1 MEGOHM, AND DC GRID VOLTS = -20. 
EACH UNIT TESTED SEPARATELY. UNIT NOT UNDER TEST CONNECTED TO GROUND 

WITH 11.0 yO LTS AC OR OC ON HEATER ISERI ES CONNECTION). 

WITH DC PLATE-SUPPLY VOLTS = 250, GRID-CIRCUIT RESISTANCE ='0.5 MEG OHM, CATHODE RESISTOR = 200 

OHMS, AND CATHODE BYPASS CAPACITOR OF 1000 µf. EACH UNIT IS TESTED SEPARATELY. UNIT NOT UN OER 

TEST CONNECTED TO GROUND. 

8 
WITH 15.0 VOLTS AC OR DC ON HEATER ISERI ES CONN ECTION I. 

9 
WITH DC PLATE VOLTS = 250, GRID-CI RLUIT RESISTANCE = 0.5 MEG OH M, AND OC GRID VOLTS = -20. EACH 
UNIT TESTED SEPARATELY. 

WITH 100 VOLTS OC BETWEEN HEATER AND CATHODE AND UNITS CONNECTED IN PARALLEL. 

11W1 TH GRID 100 VOLTS NEGATIVE WITH RESPECT TO ALL OTNER ELECTRODES TIED TOG ETN ER. 

1 ~lll TH PLATE )00 VOLTS NEGATIVE WI TM RESPECT TO AlL OTHER ELECTRODES TIED TOG ETN ER. 

T UNG-SOl ELECTRIC INC., ELECTRON TUBE DIY ISION, BLOOMFIELD, NEW JERSEY, U.S. A., NOV EN BER 1, 1961 PLATE W6 j12 
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EACH SECTION 

Ef = 12.6 VOLTS 
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6201 
EACH SECTION 

Ef = 12.6 Volts 
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GLASS BULB 

MINIATURE BUTTON 
7 PIN BASE E7-1 

OUTLINE DRAWING 
JEDEC 5-3 

TUNc•sot 

TWIN DIODE 

MINIATIiRE TYPE 

TWIN DIODES 

FOR 

FULL-WAVE POWER-RECTIFIER 

SERVICE IN MOBILE 

AND AIRCRAFT APPLICATIONS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

NC 

BOTTOM VIEW 

BAS tNG DIAGRAM 

JEDEC SBS 

THE 6202 IS AFULL-WAVE HIGH-VACUUM RECTIFIER IN THE ~ PIN MINIATURE CONSTRUCTION. IT 

IS INTENDED FOR USE IN POWER SUPPLIES IN WHICH THE DC CURRENT REQUIREMENTS DO NOT 
EXCEED 50 MILLIAMPERES. 

THE 6202 IS A DIRECT REPLACEMENT FOR THE 6X4. 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 600 MA. 

LIMITS OF APPLIED VOLTAGE 6.3'-0.6 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 450 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 100 VOLTS 

MAXIMUM RATINGS 

DESIGN CENTER VALUES •SEE EIA STANDARD RS•239 

RECTIFIER SERVICE 

SINUSOIDAL SUPPLY VOLTAGES, FREQUENCY ZS TO 1000 CYCLES PER SECOND 

PEAK INVERSE VOLTAGE 
ALTITUDES UP T040,000 FEETA 1250 VOLTS 
ALTITUDES FROM 40,000 TO 60,000 FEETA 850 VOLTS 

AC PLATE SUPPLY VOLTAGE, PER PLATE RMS See Chart 1 
STEADY-STATE PEAK PLATE CURRENT PER PLATE 200 MA. 
TRANSIENT PEAK PLATE CURRENT PER PLATE 

MAX. DURATION 0.2 SECOND 1.45 AMP. 
OC OUTPUT CURRENT See Rating Chart 1 
PEAK IMPACT ACCELERATION 700 G 
BULB TEMPERATURE AT HOTTEST POINT (ABS. MAX.) +165 °C 

ATHE ALTITUDE RATINGS AS PRESENTED REFER 70 THE LIMITATIONS OF THE TUBE ITSELF. BECAUSE THE 
SOCKET EMPLOY ED CAN BECOME THE LIMITING FACTOR IN RICH-ALTITUDE OPERATION, CONSIDERATION 
MUST BE GIVEN TO THE VOLTAGE-BREAKDOWN CAPAellITI ES OF THE TUBE AND SOCKET COMBINATION 
EMPLOYED. 



6202 

TUN6•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS 

FULL WAVE RECTIFIER 

ALTITUDES UP TO 40,000 FEET 

AC PLATE-SUPPLY VOLTAGE PER PLATE, RMS 325 450 VOLTS 
FILTER INPUT CAPACITOR 4 µf 

FILTER INPUT CHOKE ----- 8 HENRYS 
TOTAL PLATE-SUPPLY RESISTANCE PER PLATE 175 OHMS 
DC OUTPUT CURRENT 50 SO MA. 
DC OUTPUT VOLTAGE AT FILTER INPUT 365 375 VOLTS 
TUBE VOLTAGE DROP 

MEASURED WITH APPLIED DC AT 50 MA. PER PLATE 22 VOLTS 

SPECIAL TESTS AND RATINGS 

HEATER CYCLING RATING 
SHOCK RATING 

VIBRATION RATING 

ALTITUDE RATING TO 60,000 FEET 
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RATING 1 ALTITUDE (IMITATION: CHART 

OPERATION TO THE RIGHT OF LINE 
JK IS PERMISSIBLE ONLY WHEN THE 

J ALTITUDE DOES NOT EXCEED 40,000' 

FEET. TO THE LEFT OF 

-~- 

F A B
\

LINE JK, 

OPERATION MAY BE EXTENDED TO 

60000 FEET. 
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FOR CAPACITOR INPUT FILTER 
RATING CHART 2 

(BASED ON MAXIMUM STEADY-STATE PEAK 
- 

PLATE CURRENT OF 200 MILLIAMPERES 
PER PLATE) 

—^ E 
RECTIFICATION EFFICIENCY= — 

1.41 Es— 

WHERE E = DC OUTPUT VOLTAGE AT 

FILTER INPUT IN VOLTS 

Es= RMS SUPPLY VOLTAGE PER _ 

PLATE IN VOLTS 

— AREA OF PERMISSIBLE OPERATION — 
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FOR CAPACITOR INPUT FILTER 

(BASED ON MAXIMUM TRANSIENT PEAK PLATE CURRENT 

OF 1.45 AMPERES PER PLATE) 

Rs = Rset + N 2 Rprim + R q 

WHERE Rs =PLATE SUPPLY RESISTANCE PER PLATE 

Rsec = DC RESISTANCE OF TRANSFORMER SECONDARY PER SECTION 

Rprim = DC RESISTANCE OF TRANSFORMER PRIMARY 

Rq '—.DC RESISTANCE OF ADDED SERIES RESISTANCE PER PLATE 

N =TRANSFORMER VOLTAGE STEP-UP RATIO PER SECTION 

ALTITUDE LIMITATION: 

OPERATION TO THE RIGHT OF LINE 
JK IS PERMISSIBLE ONLY WHEN THE 
ALTITUDE DOES NOT EXCEED 40,000 

FEET. TO THE LEFT OF LINE JK, 

OPERATION MAY BE EXTENDED TO 
60,000 FEET 

5 

RATING CHART 3 

I 

,m. 
0 

I 
~K 

IF SERIES INDUCTANCE IS PRESENT IN THE 
PLATE SUPPLY. IT IS PERMISSIBLE TO USE A 
SMALLER-THAN-INDICATED VALUE OF PLATE 
SUPPLY RESISTANCE PROVIDING THE RATED 
MAXIMUM VALUE OF TRANSIENT PEAK PLATE 
CURRENT IS NEVER EXCEEDED. 

0 100 200 300 400 500 600 700 

AC PLATE SUPPLY VOLTAGE PER PLATE (RMS) IN VOLTS 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY, U.S.A., AUGUST 1, 196j PLATE t6i76 
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6205 

TONG•=OL 

PENTODE 

SUBMINIATURE TYPE 

400°

1 ~~ 

i 

1.075 
+060' 

1.375°
MAX. 

15" 
MIN. 

GLASS BULB 
SUBMINIATURE BUTTON 
8 LEAD BASE EB-10 

OUTLINE DRAWING 
J EOEC j-1 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3±5% VOLTS O.tS AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 8DC 

THE 6205 IS ASHARP-CUTOFF PENTODE IN THE 8 PIN SUBMINIATURE CONSTRUCTION. 
IT IS DESIGNED FOR USE IN HIGH-FREQUENCY CIRCUITS. IN ON-0FF CONTROL APPLI-
CATIONS, THE TUBE WILL MAINTAIN ITS EMISSION CAPABILITIES AFTER LONG PERIODS 
OF OPERATION UNDER CUTOFF CONDITIONS. EXCEPT FOR THE INCORPORATION OF 
AN EXTERNAL CONNECTION FOR THE SUPPRESSOR GRID, THE 6205 IS IDENTICAL TO 
THE 5840. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH WITHOUT 

SHIELD A' SHIELD 

GRID #t TO PLATE, MAX. 0.015 0.03 µµf 

INPUT 4.2 4.0 µµf 

OUTPUT 3.4 1,g µµf 

A 
WITH EXTERNAL SHIELD OF 0.4051NCH INSIDE DIAMETER CONNECTED TO CATHODE 

RATINGS 
ABSOLUTE MAXIMUM VALUES 

HEATER VOLTAGE ti.3±5% VOLTS 

MAXIMUM PLATE VOLTAGE 165 VOLTS 

MAXIMUM SCREEN VOLTAGE 155 VOLTS 

MAXIMUM SUPPRESSOR VOLTAGE 22 VOLTS 

MAXIMUM POSITIVE DC GRID #t VOLTAGE 0 VOLTS 

MAXIMUM NEGATIVE DC GRID #t VOLTAGE SS VOLTS 

MAXIMUM PLATE DISSIPATION -~ f•t WATTS 

MAXIMUM SCREEN DISSIPATION ~ 0.55 WATTS 

MAXIMUM DC CATHODE CURRENT f6.5 MA. 

MAXIMUM HEATER=CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 
HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.1 MEGOHMS 
MAXIMUM BULB TEMPERATURE AT HOTTEST POINT 220 C 

H INDI CATES A CHANGE. CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY. U. S. A., MA RCN 1, 1961 PLATE kblj2 



6205 

i  TUNO•=OL  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 6.3±5~ VOLTS 
HEATER CURRENT 0.15 AMP. 
PLATE VOLTAGE 100 VOLTS 
SUPPRESSOR, CONNECTED TO CATHODE AT SOCKET 
SCREEN VOLTAGE 

CATHODE-BIAS RESISTOR 
PLATE RESISTANCE, APPROX. 
T RANSCONDUCTANCE 

PLATE CURRENT 
SCREEN CURRENT 

GRID #1 VOLTAGE, APPRO X. Ib = 10 µAMPS. 

CLASS A RESISTANCE COUPLED AMPLIFIER 

100 VOLTS 

150 OHMS 
0.26 MEG. 
5000 µMHOS 

7.5 MA. 
2.4 MA. 

- 9.0 VOLTS 

LOW IMPEDANCE DRIVE (APPROXIMATELY 200 OHMS) 

RL RBf 

Ebb= 90 VOLTS Ebb = 150 VOLTS Ebb= 245 VOLTS 

R k Re4 Eo Gain Rk Re4 E Gain Rk Re2 E Galn 

0.10 0.10 1000 0.2 13 50 500 0.3 19 83 400 0.3 29 .110 

0.10 0.24 1000 0.2 16 73 500 0.3 25 120 400 0.3 38 160 

0.24 0.24 1700 0.5 13 72 1500 0.6 20 100 700 0.8 29 160 
0.24 0.51 2000 0.6 15 89 1500 0.7 24 140 700 0.9 35 210 

0.51 0.51 2500 1.3 11 93 2000 1.5 18 140 1000 1.7 28 200 
0.51 1.0 3000 1.5 13 110 2000 1.7 20 180 1000 2.0 31 260 

HIGH IMPEDANCE DRIVE (APPROXIMATELY 100 K OHMS) 

RL R 
Bf 

Ebb= 90 VOLTS Ebb = 150 VOLTS Ebb = 425 VOLTS 

R k Rc4 E o Galn Rk R~4 Eo Gain R N Rc4 Eo Gain 

0.10 0.10 1200 0.2 13 48 700 0.2 18 77 500 0.3 28 110 

0.10 0.24 1300 0.2 16 70 800 0.3 24 110 500 0.3 37 150 

0.24 0.24 2800 0.4 12 68 1700 0.6 20 100 1200 0.8 29 150 

0.24 0.51 3000 0.5 15 82 1800 0.7 24 140 1300 0.8 35 190 

0.51 0.51 5500 1.0 it 76 3500 1.3 18 120 2400 1.6 26 180 
0.51 1.0 6200 1.2 12 92 3800 1.6 19 160 2500 1.8 31 230 

1. E IS MA %INUN RMS VOLTAGE OUTPUT FOR APPROX-

IMATELY 5% TOTAL NA RMOINIC DISTORTION. 

2. GAIN IS MEASURED FOR AN OUTPUT VOLTAGE OF TWO g 
SIg 

VOLTS RYS. 

R N IS IN OHMS; R c2 R L 6 R9t ARE IN MEGOHMS. 100K 

4. COUPLING CAPACITORS lC1 SHOULD eE SELECTED 

TO GIVE OESIREO FRE7U ENCY RESPONSE. RH A R ~ 
O 

i SHOULD BE ADEQUATELY BY-PASSED. 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA 6205 

~  TUN6•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS LIMITS 

MIN. MAX. 

HEATER CURRENT: 

Ef=6.3VOLT5 INITIAL 140 160 MA. 
500-NR. 138 164 MA. 

PLATE CURRENT: 
Ef=6.3 VOLTS, E6= 100 VOLTS. Ec2= 
100 VOLTS, Rk =150 OHMS (BYPASSED), 
g3 TIED TO k INITIAL 5.5 9.5 MA. 

SCREEN CURRENT: 

Ef =6.3 VOLTS, Eb =100 VOLTS, Ec2= 
100 VOLTS, Rk=150 OHMS (BYPASSED) 
g3 TIED TO k INITIAL 1.5 3.3 MA. 

TRANSCONDUCTANCE 11): 
Ef =6.3 VOLTS, Eb =100 VOLTS, Ec2=100 
VOLTS. Rk =150 OHMS (BYPASSED), 
g3 TIED TO k INITIAL 4200 5600 µMHOS 

TRANSCONDUCTANCE CHANGE WITH 
HEATER VOLTAGE 

DIFFERENCE BETWEEN TRANSCONDUCTANCE 

(1) AND TRANSCONDUCTANCE AT Ef=5.7 
VOLTS (OTHER CONDITIONS THE SAME) 
EXPRESSED AS A PERCENTAGE OF TRANS -

CONDUCTANCE (1) INITIAL 10 PERCENT 
500-HR. 15 PERCENT 

TRANSCON DUCTANCE CHANGE WITH OPERATION: 

DIFFERENCE BETWEEN TRANSCONDUC-

TANCE 11) INITIALLY AND AFTER OPER-
ATION EXPRESSED AS A PERCENTAGE 
OF INITIAL VALUE 500- HR. 20 PERCENT 

AVERAGE TRANSCONDUCTANCE CHANGE 

WITH OPERATION: 
AVERAGE OF VALUES FOR "TRANSCON-

DUCTANCE CHANGE WITH OPERATION" 500-HR. 15 PERCENT 

PLATE RESISTANCE: 

Ef=6.3 VOLTS, E6=100 VOLTS, Ec2= 

100 VOLTS, Rk=150 OHMS (BYPASSED). 

g3 TIED TO k INITIAL 0.175 ___ MEG OHMS 

PLATE CURRENT CUTOFF: 

Ef=6.3 VOLTS, E6=100 VOLTS, Ec2= 
100 VOLTS, Ec1 =-9.0 VOLTS, g3 
TIED TO k INITIAL 50 µAMPS. 

INTERELECTRODE CAPACITANCES: 
GRID #1 TO PLATE (G1 TO P) INITIAL -__ 0.015 µµf 
IN PUT(G1 TO H, K,G2,G3) INITIAL 3.5 4.9 µµf 
OUTPUT (P TO H, K, G2G3) INITIAL 2.9 3.9 µµf 

(MEASURED WITH EXTERNAL SHIELD OF 0.405-INCH INSIDE DIAMETER CONNECTED 
TO CATHODE. 

NEGATIVE GRID #i CURRENT: 
Ef=6.3 VOLTS, E6=100 VOLTS, EcY-
100 VOLTS, Rk=150 OHMS (BYPASSED) 
Rgi =1.0 MEG., g3 TIED TO k INITIAL 

soo-NR. 

0 
0 

0.3 µAMPS. 

0.8 (aAMPS. 

CONTINUED ON FOLLOWING PAGE 

iUNG—SUL EI ECTRIG INC., ELECTRON TUBE DIVISION, BLOOMEI ELO, NEW JERSEY, U.S.A. MAT 1, 19fi0 PLATE a5B46 



6205 TENTATIVE DATA 

TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS LIMITS -conf'd. 

MIN. MAX. 

HEATER-CATHODE LEAKAGE CURRENT: 

Ef =6.3 VOLTS, Ebk=100 VOLTS 

HEATER POSITIVE WITH RESPECT TO 

CATHODE INITIAL --- 5.0 µAMPS. 

500-HR. 10 µAMPS. 

HEATER NEGATIVE WITH RESPECT TO 
CATHODE -INITIAL 5.0 µAMPS. 

SOOHiR. 10 µAMPS. 

I tJTERELECTRODE LEAKAGE RESISTANCE: 

Ef=6.3 VOLTS. POLARITY OF APPLIED 

DC INTERELECTRODE VOLTAGE IS SUCH 

THAT NO CATHODE EMISSION RESULTS. 

GRID #1 TO ALL AT 100 VOLTS DC INITIAL 100 MEG. 

500 H R . 50 MEG. 
PLATE TO ALL AT 300 VOLTS DC INITIAL 100 MEG. 

500-H R . 50 MEG. 

VIBRATIONAL NOISE OUTPUT VOLTAGE, RM S: 

Ef=6.3 VOLTS, Ebb=100 VOLTS, Ec2=100 VOLTS, 

Rk=150 OHMS (BYPASSED) RL =10,000 OHMS, 

g3 TIED TO k, VIBRATION ACCELERATION = 

15 G AT 40 cps INITIAL 60 MV. 

GRID #1 EMISSION CURRENT: 

Ef=7.5 VOLTS, E6=100 VOLTS, Ec2 =100 
VOLTS, Ec1=- 9.0 VOLTS, Rgt=1 .0 MEG., 

g3 TIED TO k INITIAL 0 0.5 µAMPS. 

THE INDICATED 500. HOUR VALUES ARE LIFE. TEST END POINTS FOR THE FOLLOWING CONDITIONS OF 
OPERATION: E1=6.3 VOLTS, E6=100 VOLTS, Ec2=100 VOLTS, Rk=150 OHMS, g3 TIED TO k, Rg1=1.0 MEG, 
Ehk=200 VOLTS WITH HEATER POSITIVE WITH RESPECT TO CATHODE, AND eULe TEMPERATURE=220 C. 

SPECIAL TESTS AND RATINGS 

STABILITY LIFE TEST 
STATISTICAL SAMPLE OPERATED FOR ONE HOUR TO EVALUATE AND CONTROL INITIAL VARIATIONS 
IN 7RANSCON DUCTANCE. 

SURVIVAL RATE LIFE TEST 
STATISTICAL SAMPLE OPERATED FOR ONE HUNDRED HOURS TO EVALUATE AND CONTROL EARLY• 
LIFE ELECTRICAL AND MECHANICAL INOPE RATIV ES. 

HEATER-CYCLING LIFE TEST 
STATISTICAL SAMPLE OPERATED FOR 2000 CYCLES MINIMUM TO EVALUATE AND CONTROL HEATER-
CATHODE DEFECTS. CONDITIONS OF TEST INCLUDE E1=7.0 VOLTS CYCLED FOR ONE MINUTE ON AND 
FOUR MINUTES OFF, E6=Ec3=Ec2=Ec1=0 VOLTS, AND Ehk=740 VOLTS RMS. 

SHOCK RATING-450 G 
STATISTICAL SAMPLE SUBJECTED TO FIVE IMPACT ACCELERATIONS OF 450 G IN EACH OF FOUR 
DIFFERENT POSITIONS. THE ACCELERATING FORCES ARE APPLIED BY THE NAVY-TYPE HIGH IMPACT 
(FLYWEIGHT) SHOCK MACHINE FOR ELECTRONIC DEVICES OR ITS EQUIVALENT. 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA 6205 

r  TUN6•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

SPECIAL TESTS AND RATINGS 

FATIGUE RATING-2.5 G 
STATISTICAL SAMPLE SUBJECTED TO VIBRATIONAL ACCELERATION OF 2.5 G FOR 32 HOURS MINIMUM 
IN EACH OF THREE DIFFERENT POSITIONS. THE SINUSOIDAL VIBRATION IS APPLIED AT A FIXED 
FR EOUENCY BETWEEN 25 AND 60 CYCLES PER SECOND. 

ALTITUDE RATING-60,000 FEET 
STATISTICAL SAMPLE SUBJECTED TO PRESSURE OF 55 MILLIMETERS OF MERCURY TO EVALUATE AND 
CONTROL ARCING AND CORONA. 

NOTE: THE CONDITIONS FOR SOME OF THE INDICATED TESTS HAVE DELIBERATELY BEEN SELECTED 
TO AGGRAVATE TUBE FAILURES FOR TEST AND EVALUATION PURPOSES. IN NO SENSE SHOULD 
THESE CONDITIONS BE INTERPRETED AS SUITABLE CIRCUIT OPERATING CONDITIONS. IN THE 
DESIGN OF MILITARY EQUIPMENT EMPLOYING THIS TUBE, REFERENCE SHOULD BE MADE TO THE 
APPROPRIATE MIL -E-1 SPECIFICATION. 

I I I I I 

Eo1 = 0 Volts 
I 

6205 
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Ef = 6.3 Volts 
Eb = 150 Volts 
EC3 = 0 Volts 

0 titi

~° 
~0 
ti

~, 
~~ 

~~ ti

~o 

- --

GRID 

-5.0 

#1 VOLTS 

-10.0 -7.5 -2,5 



TENTATI V E DATA 6205 

6205 ~~,~~ 

~' ' '~", 
Ef = 150 Volts 

~~~~ ~ 

~~ ~ ~~~~~~ Ec5 - 0 Volts 
~~~~ ~° ~~ 

~~~~~~~~~~~~~~~~~~~ a.,~~ 

~~~~~~~~~~~~~~~~~~~~~~ o 
~~~~~~~~~~~~~~~~~~~~~~~ ti , 

~~~~~~~~~~~~c~l~i~~%~~~~~ 
lo.o -7.5 -5.0 -2.5 

GR I'D # I VOLTS 

7.5 

5.0 

2.5 

G
R

ID
 #

2 
M

IL
LI

A
M

P
E

R
E

S
 

I

6205 
Ef = 6.3 Volts 
E b = 150 Volts 
Eo3 = 0 Volts 

-f0.0 -7.5 -5.0 -2.5 0 

GRID #I VOLTS 

1 

10000 

7500 

5000 

2500 

0 

TR
AN

SC
O

ND
UC

TA
NC

E 
- 

M
IC

R
O

M
H

O
S 

TONG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, eL00MFIELO, NEW JERSEY, U. 5. 0... MAY 1, 1960 PLATE #5848 





6206 

TUNS•SOL 

PENTODE 

SUBMINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

FOR MOBILE AND AIRCRAFT 

EQUIP6IENT APPLICATIONS 

ANY MOUNTING POSITION 

6L ASS BULB 

SUBMINIATURE BUTTON 
FLEXIBLE LEADS 

BASE E8-10 

O UTIINE DRAWING 
J EDEC 3-1 

IS,K 

G3 

I~ ~IS,K 

BOTTOM VIEW 

BASING DIAGRAM 

J ED EC BDC 

THE 6206 IS A SEMI-REMOTE CUTOFF RF PENTODE IN THE 8 PIN SUBMINIATURE 
CONSTRUCTION. IT IS DESIGNED FOR OPERATION IN THE UHF REGION UNDER CON-
DITIONS OF SEVERE SHOCK, VIBRATION, HIGH TEMPERATURE AND HIGH ALTITUDE. 

DIRECT INTERELECTRODE CAPACITANCES 

M ITNOUT SHIELD M ITH SHIELD B 

GRID #1 TO PLATE, MAX. 0.03 0.015 pf 
INPUT 4.0 4.2 pf 
OUTPUT 1.9 3.4 pf 

HEATER CHARACTERISTICS AND RATINGS 
ABSOLUTE VALUES 

AVERAGE CHARACTERISTICS 6.3 VOLTS 150 MA. 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 6. 3f0.6 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE f2OO VOLTS 

RATINGS 
MECHANICAL 

MAXIMUM IMPACT ACCELERATIONC 45O G 

MAXIMUM UNIFORM ACCELERATfONO 1 OOO G 

MAXIMUM VIBRATIONAL ACCELERATION 

FOR EXTENDED PERIODSE 2.5 G 

MAXIMUM BULB TEMPERATURE 25O °C 

CONTINU EO ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JEft SEY, U. S.A. NOVEM BER 1, 1961 PLATE M6314 



6206 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
ABSOLUTE VALUES 

PLATE VOLTgGE~ DC 165 VOLTS 
GRID #2 VOLTAGE S DC 155 VOLTS 
PLATE DISSIPATION 1.1 WATTS 
GRID #2 DISSIPATION 0.55 WATTS 
CATHODE CURRENT 16,5 MA. 

NEGATIVE GRID #1 VOLTAGE 55 VOLTS 

TYPICAL OPERATING CHARACTERISTICS 

CONDITIONS: 

HEATER VOLTAGE 6.3 VOLTS 

PLATE VOLTAGE, DC LOO VOLTS 

GRID #5 VOLTAGEF O VOLTS 

GRID #2 VOLTAGE, DC ZOO VOLTS 

CATHODE BIAS RESISTOR 12O OHMS 

PLATE CURRENT 

GRID #2 CURRENT 

TRANSCONDUCTANCE 

PLATE RESISTANCE 

GRID VOLTAGE FOR 28 /IMHOS 

TRANSCONDUCTANCE 

NOISE OUTPUT VOLTAGEG

MAXIMUM 

LIFE EXPECTANCY: 

SO° C AMBIENT TEMPERATURE 

175~C AMBIENT TEMPERATURE 

7.Z MA. 

2.2 MA. 

4 5OO FiMHOS 

260 000 OHMS 

-I4 VOLTS 

60 Mv. 

7 OOO HOURS 

L OOO HOURS 

BwI TH EXTERNAL SHIELD OF 0.405 INCH DIAMETER CONNECTED TO CA TMOD E. 

CFO RC ES IN ANY DIRECTION AS APPLI EO BY THE NAVY TYPE NIGH IMPACT IFLTWEIGMTI SHOCK MACHINE FOR 
ELECTRIC DEVICES OR EQUIVALENT. 

OFO RCES IN ANY DIRECTION APPLIED GRADUALLY. AS IN CENTRIFUGE. 

EV18 RATIONAL FORCES IN ANY DIRECTION AT 60 CYCLES PF.R SECOND FOR A PER100 E%LEEDING 100 NOU RS. 

FGRID Wj CONNECTED TO CATHODE AT SOCKET. 

GAC RO55 PLATE RESISTOR OF 10,000 OHMS. WI TM APPLI ED VIBRATIONAL ACCELERATION OF 15G AT 40 CYCLES 
PER SECOND. 



6216 

TUNG•SOL 

6EAM PENTODE 

MINIATURE TYPE 

GLASS BULB 

MINIATURE 
9 PIN BASE E9-1 

OUTLINE ORA WING 
J EDEC 6-j 

COATED UNIPOTENTIAL CATHODE 

FOR MOBILE AND 

AIRCRAFT APPLICATIONS 
2 

ANY MOUNTING POSITION 

p~ ANC 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 9CE 

THE 6216 IS A BEAM PENTODE POWER AMPLIFIER IN THE 9 PIN MINIATURE CON-

STRUCTION. IT IS EXTRE,~tELY RESISTANT TO THE VIBRATIONS ENCOUNTERED IN 
PRESENT HIGH-SPEED MILITARY AIRCRAFT. 

THE 6216 MAY BE USED IN CLASS A, CLASS B, AND CLASS C AMPLIFIER APPLICA-
TIONS, AS A PASSING TUBE IN ELECTRONIC VOLTAGE-REGULATED POWER SUPPLIES, 
IN WIDE BAND VIDEO AMPLIFIERS, AND IN PASSIVE SWITCHING APPLICATIONS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT SnI ELD 

GRID TO PLATE: (Gi TO P), MAX. 

INPUT: G1 TO (H+K+G2+GS+B. P.+B. S. +I . S.) 

OUTPUT: P TO (H+K+G2+G3+B•P.+B.S.+I.S.) 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN CENTER VALUES — SEE EIA STANDARD RS-2j9 

0.370 
12.3 
6.7 

pf 
pf 
pf 

AVERAGE CHARACTERISTICS: 

VOLTAGE 6.3 VOLTS 

CURRENT 1200 MA. 

MA%IMUM HEATER—CATHODE VOLTAGE 15O VOLTS 

MAXIMUM RATINGS 
DESIGN CENTER VALUES — SEE EIA STANDARD RS-2j9 

PLATE VOLTAGE 3OO VOLTS 

GRID M2 VOLTAGE 2OO VOLTS 

POSITIVE DC GRID M1 VOLTAGE O VOLT§ 

PLATE DISSIPATION 1O WATTS 

CONTINUED ON FOLLOWING PAGE 

T UN G-GOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A.. NOVEMBER 1, 19fi1 PLATE A6j15 



6216 

TONG-SGL 

CONTINUED FRON RR EC EDING PAGE 

MAXIMUM RATINGS — coNTlo. 
DESIGN CENTER VALUES - SEE EIA STANDARD RS-2j9 

GRID #2 DISSIPATION 1.O WATTS 

CATHODE CURRENT 11O MA. 

BULB TEMPERATURE AT ANY POINT .210 °C 

GRID #1 CIRCUIT RESISTANCE (FIXED BIAS) O.I. MEGOHM 

GR10 #1 CIRCUIT RESISTANCE (SELF BIAS) O.5 MEGOHM 

AVERAGE CHARACTERISTICS 

FILTER REACTOR 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #1 VOLTAGE 

GRID #1 RESISTOR 

PLATE RESISTANCE (APPRO X.) 

TRAN SCONDUCTANCE 

PLATE CURRENT 

GRID #2 CURRENT 

GRID #1 VOLTAGE (APPROX.) FOR Ib 50 µA 

TYPICAL OPERATION 

FILTER REATOR (SEE CIRCUIT) 

ZOO VOLTS 

ZOO VOLTS 

—3 VOLTS 

O.1 MEGOHM 

J.B 5OO OHMS 

12 BOO µMHos 

72 MA. 

j MA. 

—29 VOLTS 

DC PLATE SUPPLY VOLTAGE ( INPUT TO FILTER) 4OO VOLTS 

DC PLATE VOLTAGE (PLATE TO CATHODE) E)O VOLTS 

DC GRID #2 VOLTAGE ZOO VOLTS 

DC GRID #i VOLTAGE —1 VOLTS 

UC OUTPUT VOLTAGE (OUTPUT FROM FILTER) j35 VOLTS 

OC CATHODE CURRENT ILO MA OC 

RMS RIPPLE VOLTAGE (IN OUTPUT)(NOTE 1) 21O MV. 

CLASS A AUDIO AMPLIFIER 

PLATE VOLTAGE 

GRID #2 (SCREEN) 

GRID #1 (CONTROL 

PEAK AF GRID #1 VOLTAGE 

VOLTAGE 

GRID) VOLTAGE 

ZOO 
ZOO 
—E) 

C7 

VOLTS 
VOLTS 

VOLTS 

VOLTS 

ZERO SIGNAL PLATE CURRENT 47 MA. 

MAX. SIGNAL PLATE CURRENT SZ MA. 

ZERO SIGNAL GRID #2 CURRENT 2.O MA. 

MAX. SIGNAL GRID #2 CURRENT 4.O MA. 

PLATE RESISTANCE 38 800 OHMS 

TRANSCONDUCTANCE 8 800 µMHOS 

LOAD RESISTANCE 4 5OO OHMS 

TOTAL HARMONIC lO PERCENT 

MAX. SIGNAL POWER OUTPUT 3.B WATTS 

CONTINUED ON FO LLOWIN6 PAGE 



DC PLATE CURRENT 

OC GRIO #2 CURRENT 

OC GRID #1 CURRENT 

6216 

  TUNG•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATION - coNrlD. 

CLASS C OSCILLATOR-AMPLIFIER - 50 MC 

DC PLATE VOLTAGE 3OO VOLTS 

DC GRID #2 VOLTAGE 15O VOLTS 

DC GRID #1 VOLTAGE A -5O VOLTS 

22 OO7 OHMS 

P E4K RF GRID #1 VOLTAGE 65 VOLTS 

63 MA. 

g,O MA. 

2.O MA. 

GRID #1 DRIVING POWER (APPRO X.) O.3 WATTS 

USEFUL POWER OUTPUT 8.8 WATTS 

AOB TAIN ED FROM FIXED SOURCE OF GRID RESISTOR OF VALUE SXO WN. 

NOTE 

1WH EN THE h21fi IG USED IN THE CIRCUIT SHOWN BEIO W, THE PET EN TI OM ET ER R SH OU ID BE AW UST ED FOR 
MINIMUM AC OUTPUT VOLTAGE ACROSS THE Ea TERNINAlS. THE CURVE SHOWN IN THE APPENDIX REV RES EN TS 
A DJU STN ENT FOR MINIMUM AC OUTPUT VOLTAGE AT 100 NA DC LO AO CURRENT. 

T 

Eiry 

.~ 8MFD. 

SMFD. 

 _{ fi t 

R=50 

---~vvvw~ 
470K 

 )~ 
.05MFD. 

20MFD. 
EO 

T UNG-GOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOONFIEID, NEW JERSEY, U. S.A.. NOVEM BER 1, 1961 PLATE Whjlh 
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Ef = 6.3 Volts 
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6216 

Ef = 6.3 Volts 

I 

~Ecs =0 -5V -lOV  -15V  

f  -20V _ 

-25V  

-3ov 

 -35v 

40 80 120 160 200 240 280 
PLATE POTENTi.4L - VOLTS 
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s21 s 
COMPARISON OF FILTERING ACTION 
VS IRON CORE CHOKE 12H = 150 MA 
Ef = 6.3 Volts 
EoZ Derived from 400V thru 60K 
E _ (Input to Filter): 400 V 
E~1= See Graph 

~ 1 I 
~ 4 400 _ OUTPUT VOLTAGE (CHOKE) -15  
J ~s i ~ O ~ 

d OUTPUT VOLTAGE ~ ' ~ (6216) 
~ w 

j F-

d 3 ~ 300 I 20 c ~ ~ 
, 

o ~ ~ 

`~NOKF.I 

w Pc ~R E 

10 
v r 2 ~ 

200 
~~ 62161 

W ~ \ AC RIPP1-
E

~ O = d a 
`~~ 

~R/ 
J 
~ 

v / ` 
0= 

IAS, I c  100 / (6_Z~ 
5 a 

~ ~\ a ~ 

~ 
Ob 

0 a 
0 20 40 s0 80 100 

LOAD CURRENT - MILLIAMPERES 
1 1 I I I I 

~NG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION. BLOONFIELO. NEN JERSEY, U. S. A..NOV ENDER 1, 1961 
PLATE +16717 
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TENTATIVE DATA 

~  TUNG•SOL 

PENTODE 

GLASS BULB 

6245 

SUBMINIATURE TYPE 

HEATER 

ANY MOUNTI NG POSITION 

BOTTOM VIEW 
0.016" TINNED 

FLEXIBLE LEADS 

0.048" CENTER-TO•CEN TER 

THE 6245 IS A HEATER-CATHODE TYPE SHARP-CUTOFF PENTODE OF SUBMINIA-
TURE CONSTRUCTION CAPABLE OF OPERATION IN THE UHF REGION. THE CON-

TP.OLLED CHARACTERISTICS GIVE UNIFORM PERFORMANCE AT LOW VOLTAGES. 

IT IS DESIGNED FOR SERVICE WHERE SEVERE CONDITIONS OF HIGH TEMPER-

ATUP.E AND MECHANICAL SHOCK OR VIE'.RATION ARE ENCOUNTERED. A SEP-

ARATE TER):11NAL CONNECTION IS PROVIDED FOR GRID #3, WHICH UNDER SELF-

F IAS CONDITIONS CAN BE CONNECTED DIRECTLY TO GROUND, PERMITTING THE 

CATHODE BY-PASS CAPACITOR TO 3E OMITTED FOR LOWER GRID LOADING. 

THE FLEXIBLE LEADS MAY BE SOLDERED OR WELDED DIRECTLY TO CIRCUIT 

COMPONENTS WITHOUT THE USE OF SOCKETS. STANDARD SUBMINIATURE SOCK-

ETS r"tAY BE USED BY CUTTING THE LEADS TO 0.20" LENGTH. 

RATINGS 

MECHANICAL 

MAXIh1UM IMPACT ACCELERATION (SHOCK TEST-NOTE 3) 

MAXIMUM UNIFORM ACCELERATION (CENTRIFUGE TEST-NOTE 4) 

MAXIMUM VIBRATIONAL ACCELERATION (96 HOUR FATIGUE TEST ~JOTE 5) 

MAXIMUM BULB TEh4PERATURE 

HEATER VOLTAGE (NOTE 8) 

PLATE VOLTAGE 

GRID #1 VOLTAGE 
GRID #2 VOLTAGE 
GRID #3 VOLTAGE 
PLATE DISSIPATION 
GRID #2 DISSIPATION 

GRID #1 CIRCUIT RESISTANCE 

HEATER-CATHODE VOLTAGE 

CATHODE CURRENT 

CATHODE RESISTANCE 

450 G 

1000 G 

2.5 G 

265 °C 

RATINGS 
AND NORMAL OPERATION NORM. 

TEST 
NORMAL 

MIL-E-1B pg5 
CONDI- 

OPERATION ABS 
SYMBOL MIN. 

TIONS 
(NOTE 7) (NOTE 6) MAX 

Ef 5.7 6.3 6.3 6.9 
Eb: 120 20 200 
Eci: —55 0 0 0 

Ec2: 120 30 155 
Eci: 0 0 0 

Pp: 0.05 1.95 

Pg2: 0.03 0.55 

Rgt: 1.0 

Ehk: —200 100 +200 
Ik: 0.5 20 

Rk: 200 0 

CONTINUED ON FOLLOWING PAGE 

MIL -E-16 
UNITS 
V 

Vdc 
Vdc 
Vdc 
Vdc 

W 

W 

MEG. 
Vdc 

mAdc 

OHh1S 

J 
TONG-SOL ELECTRIC INL. ELECTRON TeBE OIVI SION BLO ONFI ElO, NEW JERSEY, U.S.A. JANUARY 1, 1960 PLATE *5740 



6245 TENTATIVE DATA 

TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS 

TEST 
AQL MI L•E•16 

SYMBOL 

CONTINUITY &TAP SHORTS: 0.4 

ACCEPTANCE TE5T5 GROUP A. 

MIN. LAL BOG UAL MA% ALD MI L•E-18 
UNITS 

COMBINED AQL =2.5% 

HEATER CURRENT: 0.65 IF: 163 200 217 mA 

HEATER-CATHODE LEAKAGE(11: 
Ehk=+700 Vdc 0.65 Ihk(1): 7 µAdc 

HEATER-CATHODE LEAKAGE 12I: 
Ehk=-100 Vdc 0.65 Ihk(2): -7 µAdc 

GRID CURRENT (1) 0.65 Ic1(t ): - 0.1 µAdc 

PLATE CURRENT (1): 0.65 Ib(7); 5.5 6.9 7.5 9.7 9.5 2.3 mAdc 

PLATE CURRENT (2); 

Ect =-9,0 Vdc 0.65 Ib(2): 50 µAdc 

TRANSCONDUCTAN CE (1 ): 0.65 Sm(1): 4200 4775 5000 5225 5800 860 µMHOS 

TRANSCONDUCTANCE (3): 

Eb =20 Vdc; Ec2= 3^ Vdc; 

Ec1=Ec3=0; Rg1 = 500 
OHMS MAX; Rk = 0 0.65 Sm(3): 2250 3275 4300 µMHOS 

PLATE CURRENT (3): 
Eb =20 Vdc; Ec2=30 Vdc; 
Ec7 =Ec3 = 0; Rg1 = 500 
OHMS MAX. Rk =0. 0.65 Ib(3): 1 .0 2.5 4.0 mAdc 

SCREEN CURRENT (2): 

Eb = 20 Vdc; Ec2 =30 Vdr, 

Ec1=Ec3 =0; Rgt = 500 

OHMS MAX. Rk =0. 0.65 Ic2(2): 1 .5 mAdc 

ACCEPTANCE TEST 

GROUP B 

INSULATION OF ELECTRODES: 

Ef =6.3 V 
Eg-all=-100 Vdc 2.5 Rgt-all: 100 MEG. 
Ep-all=-300 Vdc 2.5 Rp-all: 100 MEG. 

SCREEN CURRENT: 2.5 It2)1 ): 1.7 2.4 2.6 2.8 3.5 0.8 mAdc 
TRANSCON DUCTANCE (2): 

Ef=5.5 V (NOTE 9) 2.5 4Sm(2): 10 PERCENT 

AF NOISE: 

Esig=50 mVac; Rg1 =0.7 MEG; 
Ec2 =19 Vdc; Rg2 = 1000 OHMS; 
Rp =0.2 MEG. 

VIBRATION: 

F = 40 cps; G= 15; Rp = 

10,000 OHMS 

SUBMINIATURE LEAD 

FATIGUE TEST: 

ACCEPTANCE TEST 

GROUP C 
GRID CURRENT (2): 

AFTER 5 MINUTES AT 

Ef=7.0 V; MEASURE GRID 

CURRENT AT Ef =7.0 V; 
3 MINUTE TEST NOT 
PERMITTED. 

2.5 EB: 

2.5 Ep: 

2.5 4.0 

6.5 Ic1(2): 

17 

50 

VU 

mVac 

arcs 

-O.1 µAdc 

~~ 

~~ 



TENTATIVE DATA 6245 

TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS - eont'd. 

i, 

s 
L 
F 

TEST 

ACCEPTANCE TESTS 

GROUP C • ~ont'd. 

PLATE RESISTANCE: 
CAPACITANCE: 

CAPACITANCE: (NOTE 2) 
GA PACITANCE~ 

TEST 

ACCEPTANCE TESTS 

GROUP D 

SHOCK 

HAMMER ANGLE =30°
NOTE 3 

POST SHOCK LIMITS: 
VIBRATION: 

AOL MILE -18 MIN LAL BOG UAL MAX ALD MI L•Ed6 
~ SYMBOL UNITS 

6.5 Rp; 

Cgip: 

6.5 Cin: 
Cout; 

0.15 

3.6 
2.fi 

4.35 
3.15 

MEG. 
0.03 µµf 

5.1 µµf 

3.7 µµf 

AQL MI L•E•1B MIL -E-18 
R SYMBOL MIN. MAX. UNITS 

F=40 cps; G=15; Rp=10,000 

OHMS Ep: 100 mVac 

HEATER-CATHODE LEAKAGE (1): 

Ehk=+100 Vdc Ihk(1): 20 µAdc 

HEATER-CATHODE LEAKAGE (2): 

Ehk=-100 Vdc Ihk(2): —20 µAdc 

TRANSC. (1) CHANCE OF INDIVIDUAL 

TU eES FROM INITIAL: 
Ef = 6.3 V. ~Sm(1): 20 

FATIGUE: 

96 HOURS; NOTE 5 
POST FATIGUE LIMITS: 

VIBRATION: 
F=40 cps; G=15; Rp=10,000 OHMS Ep: 100 mVac 

HEATER-CATHODE LEAKAGE 11): 
Ehk=+ 100 Vdc Ihk(1 ): 10 µAdc 

HEATER-CATHODE LEAKAGE (2); 
Ehk=-100 Vdc 1hk(2): —10 µAdc 

TRANSC. (i) CHANGE OF INDIVIDUAL 
TUBES FROM INITIAL: 
Ef = 6.3 V ~Sm(1 ): 15 

ACCEPTANCE TESTS 

GROUP E 

GLASS STRAIN (THERMAL SHOCK): 
VISUAL AND MECHANICAL INSPECTION: 

1AAJOR COMBINED 
MINOR A COM E11NED 
MINOR B PER ITEM 

10 

0.4 

2.5 

6.5 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INL. ELECTRON TUBE DIVISION BLODMFI ELD~ NEW JERS E7. U.S.A. JANUARY 1, 1960 PLATE M57N1 



6245 TENTATIVE DATA 

TUNB•SOL 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS - cont'd. 

TEST 

ACCEPTANCE LIFE TE5T5 

AOL MIL-E•1B 
SYMBOL 

MIL-E-1 B 
MIN. MAX. UNITS 

HEATER CYCLE: 
Ef =7.5 V; E6=Ec1=Ec2=Ec3=0V; 

Ehk=140 Vac; 1 MIN ON, 1 MIN. OFF 2000 CYCLES 
1 HOUR STABILITY LIFE TEST: 

TA=ROOM: . Ehk=+200 Vdc; Rg1 = 1,0 MEG. 
1 HOUR STABILITY LIFE TEST END POINTS: 

TRANSC. (1) CHANGE OF INDIVIDUAL TUBES 

TUBES FROM INITIAL: 
(TYPICAL SAMPLE SIZE = 25 TU BES) 10 4Sm(1): 8.0 PERCENT 

100 HOUR SURVIVAL RATE LIFE TEST: 
TA =ROOM: Ehk=+200 Vdc; Rg1 = 
1.0 MEG. 

100 HOUR SURVIVAL RATE LIFE TEST 
END POINTS: 

INOPE RATIVES: 
(TYPICAL SAMPLES SIZE = 200 
TUBES) 0.4 

TRANSCOND. (1); 

(TYPICAL SAMPLE SIZE = 25 
TUBES) 1.0 Sm(1): 3250 µMHOS 

TEST 

500 HOUR INTERMITTENT HIGH 
TEMPERATURE LIFE TEST (1 ): 

TA = 200'C; Ehk=+200 Vdc; 
Rgt = 1.0 MEG. 

MAX. DEFECTS 

PER MIL-E-18 MIL-E-IB 
CHARACTERISTICS SYMBOL MIN. MA%. UNITS 

500 HOUR INTERMITTENT HIGH 
TEMPERATURE LIFE TEST (1) 

END POINTS: 
(TYPICAL SAMPLE SIZE = 20 TUBES ) 
(TOTAL ALLOWABLE COMBINED 
DEFECTS = 4 TUBES) 
INOPERATIVES: 1 
NEATER CURRENT: 4 If: 183 217 mA 
HEATER CATHODE LEAKAGE (1): 2 Ihk(1): 0 10 µAdc 
HEATER CATHODE LEAKAGE (2): 2 Ihk(2): 0 —10 µAdc 

GRID CURRENT (1); 2 Ic1(1):1 0 —0.3 µAdc 
GRID CURRENT (2): 2 Ic1(2): 0 —0.3 µAdc 
TRANSC. (1) CHANGE OF INDIVIDUAL 
TUBES FROM INITIAL: 1 ~Sm(7 ): 25 PERCENT 
TRANSC. (2) CHANGE OF INDIVIDUAL 
TUBES FROM 

Ef~,3 TO 5.5 V: 4 OSm(2): 15 PERCENT 
INSULATION OF ELECTRODES: 4 Rg1-all: 50 MEG. 
INSULATION OF ELECTR ODES: 4 Rp-all: 50 MEG. 

CONTINUED ON FOLLOWING PAGE 

~/' 



TENTATIVE DATA 6245 

TUNB•SOL 

CONTINUED EROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS - ~ont'd. 

TEST 

5000 HOUR INTERMITTENT LIFE TEST (2): 

TA =ROOM: E6k=+200 Vdc; Rgi =1.0 MEG. 

5000 HOUR INTERMITTENT LIFE TEST 12) 

END POINTS: 

READ FOR SAME CHARACTERISTICS AS FOR LIFE 
TEST (1): LIMITS NOT ESTABLISHED. 

NOTES 

NOTE 1: CHARACTERISTICS, OUA LITY CONTROL TEST PROCEDURES, AND INSPECTION LEVELS ARE MADE 
ACCORDING TO THE APPROPRIATE PARAGRAPHS OF MI L•E•18, "INSPECTION INSTRUCTIONS FOR 
ELECTRON TUBES" AND MI L•STD-1OSA• 

NOTE Z: WITH A CYLINDRICAL SHIELD (0.405" I.D: 1 7/8" LONG) CONNECTED TO LEAD 6, 

NOTE 3: TEST CONDITIONS AND ACCEPTANCE CRITERIA PER SHOCK TEST PROCEDURES OF MIL-E-18 BAS-
IC SPECIFICATION. 

NOTE d: CENTRIFUGE TEST WITH FORCES APPLIED IN ANY DIRECTION. 

NOTE 5: TEST CONDITIONS AND ACCEPTANCE CRITERIA PER FATIGUE TEST PROCEDURES OF MIL-E-1B 
BASIC SPECIFICATIONS. 

NOTE 6: THESE NORMAL VALUES REPRESENT CONDITIONS AT WHICH CONTROL OF RELIABILITY MAY BE 
EXPECTED. 

NOTE 7: THESE NORMAL TEST CONDITIONS ARE USED FOR ALL CHARACTERISTIC TESTS UNLESS OTHER-
WISE STATED UNDER THE INDIVIDUAL TEST ITEM. 

NOTE 8: FOR MOST APPLICATIONS THE PERFORMANCE WILL NOT BE ADVERSELY AFFECTED BY ± 10% 
HEATER VOLTAGE VARIATION, BUT WHEN THE APPLICATION CAN PROVIDE A CLOSER CONTROL 
OF HEATER VOLTAGE, AN IMPROVEMENT IN RELIABILITY WILL BE REALIZED. 

NOTE 9: CHANGE OF TRANSCONDUCTANCE FOR INDIVIDUAL TUBES FROM THAT VALUE MEASURED AT 
Ef = 6.3 V TO THAT VALUE MEASURED AT Ef = 5.5 V. 

TONG-SOl ELECTRIC INC. EL EC7RON TUBE DIVISION BLOOMFI ELD, NEw JERSEY, U.S.A. JANUARY 1, 1950 PLATE #5742 



6245 TENTATIVE. DATA 
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TENTATIVE DATA 6 245 
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6245 TENTATIVE DATA 

25 

20 

H 
W 
C 
W 

a 
15 J 

J 

S 

d to 

, , 
h 
w 

~O 
■ ■ 

y ■ 

~ ~ 

~,■■~ `~'1 ■■■■■■■■ ~~~r  ,a ~~o~~~ 
111 

6245 
TRIODE CONNECTED 

Ef = 6.3 Volts 
Grids #2 & #3 Connected to Plate 

50 100 150 200 

PLATE VOLTS 
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6263A 

TUMG•SOL 

UHF POWER TRIODE 

PENCIL TYPE 

PHYSICAL 
DIMENSIONS 

SEE 

OUTLINE 

DRAWING 

FOR 

RF POWER AMPLIFIER, OSCILLATOR 

AND FREQUENCY MULTIPLIER APPLICATIONS 

IN MOBILE. AND AIRCRAFT EQUIPMENT ELECTRODE 
TERMINATIONS 

SEE 

OUTLINE 
COATED UNIPOTENTIAL CATHODE DRAWING 

ANY MOUNTING POSITION 

THE 6263A IS A COAXIAL METAL-GLASS PENCIL-TYPE MEDIUM MU TRIODE WITH AN EXTERNAL 

PLATE RADIATOR. ITS MAXIMUM PLATE DISSIPATION IS 13 WATTS ICAS. THE TUBE MAY BE OP-

ERATED WITH BULL RATINGS UP TO A FREQUENCY OF 500 MC/S, AND WITN REDUCED RATINGS 

UP TO 1700 MC/S. 

ELECTRICAL DATA 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID TO PLATE 1.7 

GRID TO CATHODE 2.9 

PLATE TO CATHODE MAX. 0.08 

HEATER CHARACTERISTICS AND RATINGS 

ABSOLUTE MAXIMUM VALUES -SEE EIA STANDARD RS•239 

AVERAGE CHARACTERISTICS 6.0 VOLTS 280 MA. 

LIMITS OF APPLIED VOLTAGE 

UNDER TRANSMITTING CONDITIONS 6.0 ~ 0.6 VOLTS 

UNDER STANDBY CONDITIONS -MAXIMUM 6.3 VOLTS 

MAXIMUM HEATER -CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 50 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 50 VOLTS 

AVERAGE STATIC CHARACTERISTICS 

PLATE VOLTAGE 200 VOLTS 

PLATE CURRENT 27 MA. 

TRANSCONDUCTANCE 7,000 pMHOS 

AMPLIFICATION FACTOR 27 

CLASS CTELEGRAPHY - RF POWER AMPLIFIER AND OSCILLATOR 

MA%IMUM RATINGS •ABSOLUTE MAXIMUM SYSTEM 

CCS ICAS 

DC PLATE VOLTAGE 330 400 VOLTS 

DC GRID VOLTAGE -100 -100 VOLTS 

DC PLATE CURRENT 40 55 MA, 

DC GRID CURRENT 25 25 MA, 

DC CATHODE CURRENT 55 70 MA. 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRI^ INC., ELECTRON TUBE DIVISION, Bl00MFl ELB, NEW JERSEY, U.S.A. SEPTEMBER 1, 196j PLATE #6185 



6263A 

r ~UNC•SOL 

CONI IPIUE3% FROM PRECEDING PAGE 

CLASS CTELEGRAPHY - RF POWER AMPLIFIER AND OSCILLATOR - aont'd. 

MAXIMUM RATINGS A850LUTE MAXIMUM SYSTEM 

CCS ICAS 

PLATE INPUT 13.2 22 WATTS 

PLATE DISSIPATION 8 13 WATTS 

PLATE SEAL TEMPERATURE 175 175 °C 
FREQUENCY FOR OPERATION AT FULL RATINGS 500 500 MC/S 
ALTITUDE FOR OPERATION AT FULL RATINGS 60,000 60,000 FEET 
GRID CIRCUIT RESISTANCE 0.1 0.1 MEGOHMS 

TYPICAL OPERATION AS RF AMPLIFIER WITH CATHODE DRIVE AT 500 MC/S 

DC PLATE-TO-GRID VOLTAGE 348 408 VOLTS 
DC CATHODE-TO-GRID VOLTAGE 48 58 VOLTS 

FROM GRID RESISTOR OR COMBINATION OF GRID RESISTOR WITH FI%ED SUPPLY OR CATHODE RESISTOR 

DC PLATE CURRENT 35 40 MA. 

DC GRID CURRENT 13 15 MA. 
DRIVING POWER 2.2 3 WATTS 
USEFUL POWER OUTPUT 7 10 WATTS 

WITH APPROX. 75~OUTPUT CIRCUIT EFFICIENCY 

CLASS CTELEPHONY - PLATE-MODULATED RF POWER AMPLIFIER 
MAXIMUM RATINGS •ABSOLUTE MAXIMUM SYSTEM 

CCS ICAS 

DC PLATE VOLTAGE 275 330 VOLTS 

DC GRID VOLTAGE -100 -100 VOLTS 

DC PLATE CURRENT 33 46 MA. 

DC GRID CURRENT, 25 25 MA. 

DC CATHODE CURRENT 50 60 MA. 

PLATEINPUT 9 15 WATTS 

PLATE DISSIPATION 5.5 9 WATTS 
PLATE SEAL TEMPERATURE 175 175 °C 
FREQUENCY FOR OPERATION AT FULL RATINGS 500 500 MC/S 
ALTITUDE FOR OPERATION AT FULL RATINGS 60,000 60,000 FEET 
GRID CIRCUIT RESISTANCE 0.1 0.1 MEGOHMS 

TYPICAL OPERATION -CATHODE DRIVEN AT 500 MC/S 

DC PLATE-TO-GRID VOLTAGE 317 372 vOL75 
DC CATHODE TO GRID VOLTAGE 42 52 VOLTS 

FROM GRID RESISTOR OR COMBINATION OF GRID RESISTOR WITH FIXED SUPPLY OR CATHODE RESISTOR 

DC PLATE CURNENT 35 35 MA. 

DC GRID CURRENT 13 12 MA. 
DRIVING POWER 2 2.4 WATTS 
USEFUL POWER OUTPUT 6.7 8 WATTS 

WITH APPROX. 75%OUTPUT CIRCUIT EFFICIENCY 

CONTINUED ON FOLLOWING PAGE 



6263A 

TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

SPECIAL TESTS AND PERFORMANCE DATA 
CONTROLLED ON A SAMPLING BASIS 

LOW-PRESSURE VOLTAGE BREAKDOWN TEST 

HIGH-FREQUENCY VIBRATION TEST 

SEAL FRACTURE 

HEATER CYCLING 

1 -HOUR STABILITY LIFE PERFORMANCE 

50 -HOUR SURVIVAL LIFE PERFORMANCE 

500 -HOUR INTERMITTENT LIFE PERFORMANCE 

OUTLINE DRAWING 

.290 ± .o1s 

.400 ~ .050 

PLATE 

CAP 

RADIATOR 

FLANGE 

GRID FLANGE 

CATHODE CYLINDER 

HEATER zLEAos 

NOTE: 

.33i MIN 

  900 MAX 

.400 ± .040 

i 2.340 MAX 

   MAX DIA } ,550 ± .025 
~II-.400.075 ± .015 

.553 DIA MAX 

~.01 2 ± .003 

{x,812 ± ,004 DIA 

~s- •400 .840 
MAX DIA ±.025 

.600 MIN 
~- .250 

± .005 DIA. 

1

~ — .020 ± .002 DIA ~ 

4 
,035 MAX 

I 

.260 
+'030 

- .060 

.115± .020 

THE STRAIGHT EDGE ON THE PERIMETER OF THE LARGE FIN 

iPLATE TERMINAL) IS PARALLEL TO A PLANE THROUGH THE 

CENTERS OF THE HEATER PINS AT THEIR SEALS WITHIN 15°. 

ALL DIMENSIONS IId INCHES 
 J 

TONG-SOL EIF.CTRIC INC., ELECTRON TUBE DIVISION, Bl00MFl ElO r NEW JERSEY, U.S.A. SEPTEMBER 1r 196j PLATE M6786 



6263A 
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PLATE DISSIPATION -WATTS 

COOLING REQUIREMENTS 

MAXIMUM PLATE -SEAL TEMPERATURE = 175° C 
AIR -DUCT OPENING = 1 5/32" X 1 5/32" 
WITH AIR-DUCT LOCATED AS SHOWN ON SKETCH 



6263A 
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6264A 

TUNG•SOL 

UHF PO'VER TF. IODE 
PENCIL TYPE 

PHYSICAL 
DIMENSIONS 

SEE 
OUTLINE 
DRAWING 

FO R 
RF POWER AMPLIFIER, OSCILLATOR 

AND FREQUENCY MULTIPLIER APPLICATIONS 
IN MOBILE. AND AIRCRAFT EQUIPMENT 

COATED UNIPOTENTIAL CATHODE 
ANV MOUNTING POSITION 

ELECTRODE 
i ERMINATIONS 

SEE 
OUTLINE 
DRAWING 

THE 6264A IS A COAXIAL METAL-GLASS PENCIL-TYPE MEDIUM MU TRIODE WITH AN EXTERNAL 
PLATE RADIATOR, ITS MAXIMUM PLATE .DISSIPATION IS 13 WATTS ICAS. THE TUBE MAY 9E OP-
ERATED WITH BULL RATINGS UP TO A FREQUENCY OF 500 MC/S, AND WITH REDUCED RATINGS 
UP TO 1700 MC%S. 

GRID TO PLATE 
GRID TO CATHODE 
PLATE TO CATHODE 

ELECTRICAL DATA 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

MAX. 

1.75 
2.95 
0.07 

pf 
pf 
pf 

HEATER CHARACTERISTICS AND RATINGS 
ABSOLUTE MA%IMUM VALUES -SEE EIA STANDARD RS•739 

AVERAGE CHARACTERISTICS 6.0 VOLTS 280 MA. 
LIMITS OF APPLIED VOLTAGE 

UNDER TRANSMITTING CONDITIONS 6.0±0.6 VOLTS 
UNDER STANDBY CONDITIONS -MAXIMUM 6.3 VOLTS 

MAXIMUM HEATER -CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 50 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 50 VOLTS 

AVERAGE STATIC CHARACTERISTICS 

PLATE VOLTAGE 
PLATE CURRENT 
TRANSCONDUCTANCE 
AMPLIFICATION FACTOR 

200 
18.5 
6,800 
40 

CLASS CTELEGRAPHY - RF POWER AMPLIFIER AND OSCILLATOR 

MA%IMUM RATINGS - ABSO LUT E MA XIMUM SYSTEM 
CCS ICAS 

VOLTS 
MA. 
{MHOS 

DC PLATE VOLTAGE 330 400 VOLTS 
DC GRID VOLTAGE -100 -100 VOLTS 
DC PLATE CURRENT 40 55 MA. 
DC GRID GURR ENT 25 25 PAA. 
DC CATHODE CURRENT 55 70 MA. 

CONTINUED ON FO LLO WING PAGE 

TUNG-SOl ELECTRIC INC., ELECTRON TUBE OIV IS IDN, BLOOMFI ELD, NF.W JERSEY, U.S.A. SEPTEMBER 1, 796j PLATE #678A 



6264A 

TUNO•SOL  -1 

CONl IPIU EI; FROM PRECEDING PAGE 

CLASS CTELEGRAPHY - RF POWER AMPLIFIER AND OSCILLATOR - cont'd. 
MA%IMUM RATINGS •ABSOLUTE MAXIMUM SYSTEM 

CCS ICAS 

PLATE INPUT 13.2 22 WATTS 
PLATE DISSIPATION 8 13 WATTS 

PLATE SEAL TEMPERATURE 175 175 °C 

FREQUENCY FOR OPERATION AT FULL RATINGS 500 500 MC/S 

ALTITUDE FOR OPERATION AT FULL RATINGS 60,000 60,000 FEET 

GRID CIRCUIT RESISTANCE 0.1 0.1 MEGOHMS 

TYPICAL OPERATION AS RF AMPLIFIER WITH CATHODE DRIVE AT 500 MC/S 

DC PLATE-TO-GRID VOLTAGE 342 395 VOLTS 
DC CATHODE-TO-GRID VOLTAGE 42 45 VOLTS 

FROM GRID RESISTOR OR COMBINATION OF GRID RESISTOR WITH FI%ED SUPPLY OR CATHODE RESISTOR 

DC PLATE CURRENT 35 40 MA. 
DC GRID CURRENT 13 15 MA. 

DRIVING POWER _ 2.2 3 WATTS 

USEFUL POWER OUTPUT 7 10 WATTS 

WITH APPROX. 75%OUTPUT CIRCUIT EFFICIENCY 

FREQUENCY MULTIPLIER 
MAXIMUM RATINGS -ABSOLUTE MAXIMUM SYSTEM 

CCS ICAS 

DC PLATE VOLTAGE 300 350 VOLTS 
DC GRID VOLTAGE -125 -140 VOLTS 
DC PLATE CURRENT 33 45 MA. 

DC GRID CURRENT 25 25 MA, 

DC CATHODE CURRENT 45 55 Mq, 

PLATE I NPUT 9.9 15.9 WATTS 

PLATE DISSIPATION 6 9.5 WATTS 

PLATE SEAL TEMPERATURE 175 175 oC

FREQUENCY FOR OPERATION AT FULL RATINGS 500 500 MC/S 

ALTITUDE FOR OPERATION AT FULL RATINGS 60,000 60,000 FEET 

GRID CIRCUIT RESISTANCE 0.1 0.1 MEGO HMS 

TYPICAL OPERATION - TRIPLER TO 510 MC/S 

CATHODE DRIVE CIRCUIT 

DC PLATE-TO-GRID VOLTAGE 410 472 VOLTS 

DC CATHODE TO GRID VOLTAGE 110 122 VOLTS 

FROM GRID RESISTOR OR COMBINATION OF GRID RESISTOR WITH FIXED SUPPLY OR CATHODE RESISTOR 

DC PLATE CURk ENT 26 36.5 MA, 

DC GRID CURRENT 4.1 5.8 MA. 

DRIVING POWER 2.75 4,5 WATTS 

USEFUL POWER OUTPUT 2.1 3.4 WATTS 

WITH APPROX. 75%OUTPUT CIRCUIT EFFICIENCY 

CONTINUED ON FOLLOWING PAGE 

\ J 



6264A 

TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

SPECIAL TESTS AND PERFORMANCE DATA 
CONTROLLED ON A SAMPLING BASIS 

LOW-PRESSURE VOLTAGE BREAKDOWN TEST 

HIGH-FREQUENCY VIBRATION TEST 

SEAL FRACTURE 

HEATER CYCLING 

1 -HOUR STABILITY LIFE PERFORMANCE 

50 -HOUR SURVIVAL LIFE PERFORMANCE 

500 -HOUR INTERMITTENT LIFE PERFORMANCE 

OUTLINE DRAWING 

.290 ± .015 

PLATE 

CAP 

RADIATOR 

~ FLANGE 

GRID FLANGE 

CATHODE CYLINDER 

HEATER 2 LEADS 

NOTE: 

.400 ~ .050 

. 33~MIN 

~  900 MAX 

.400 ± .040 

 _  ~ 2.340 MAX 

   MAX DIA ~ ,550 ± .025 
~ II --.400 

075 ± .015 

.553 DIA MAX 

 1  
.012 ± .003 

~.81 2 ± .004 D I A 

~s— •400 .840 
MAX DIP. ±.025 

.600 MIN 

s— ,250 
±.005 DIA. 

II'' II
''  i l 

I'• I~.020 ± .002 DIA ~ 

4 

,035 MAX 
~IIII I1I1

~.115+.Ozo I 
.260 + •030 

— .060 

THE STRAIGHT EDGE ON THE PERIMETER OF THE LARGE FIN 

(PLATE TERMINAL) IS PARALLEL TO A PLANE THROUGH THE 

CENTERS OF THE HEATER PINS AT THEIR SEALS WITHIN 15°. 

ALL CIMEtJSIO[dS Iid IiJCI;FS 
 l 

TUN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION S BLOOMFI ELD~ NFW JERS EY E U.S.A. SEPTEMBER 1~196j PLATE tP6759 
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MAX. ALLOWABLE 

TEMPERATURE RISE WITH 

INCOM NG AIR TEMPERATURE OF 40°C 

PLATE DISSIPATION -WATTS 

COOLING REQUIREMENTS 

MAXIMUM PLATE -SEAL TEMPERATURE = 175° C 
AIR-DUCTOPENING= 1 5/32" X 1 5/32" 
WITH AI Rti DU CT LOCATED AS SHOWN ON SKETCH 

AIR 

DUCT 

25 30 
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6286 

TUNG•SOL 

~Maz. TRIODE 

385"J 
MAX. r  

i 
1.500" 
MAX. 

I~500" 
I I I I M+N. 

GLASS BULB 

DOT IS ADJACENT 
TO LEAD 1 

SUBMINIATURE TRIODE 

FOR 

AMPLIFIER OR OSCILLATOR 

APPLICATIONS 

COATED FILAMENT 

ANY MOUNTING POSITION BOTTOM VIEW 
0.016" TINNED 

FLEXIBLE LEADS 
0.048" CENTER-TO-CENTER 

IN-LiNE 

THE 6286 IS A FILAMENTARY TYPE TRIODE OF SUBMINIATURE CONSTRUCTION WITH 4 FLEXIBLE 

LEADS. IT IS DESIGNED FOR USE AS AN AMPLIFIER OR OSCILLATOR IN MILITARY APPLICATIONS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID TO PLATE 1.6 pf 

GRID TO FILAMENT 1.3 pf 

PLATE TO FILAMENT 2.1 pf 

FILAMENT CHARACTERISTICS AND RATINGS 
ABSOLUTE MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 1.25 VOLTS 125 MA. 

LIMITS OF APPLIED VOLTAGE 1.25±.25 VOLTS 

MAXIMUM RATINGS 

ABSOLUTE MAXIMUM VALUES -SEE EIA STANDARD RS-239 

PLATE VOLTAGE 100 VOLTS 

PLATE DISSIPATION 0.45 WATT 

PLATE CURRENT 7.0 MA. 

CONTINUED ON FO LIOWING PAGE 

 l 
TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY, U. S. A., AU GU ST 1, 196j PLATE #6177 



6286 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS 

PLATE VOLTAGE 67.5 VOLTS 
GRID VOLTAGE -2.0 VOLTS 

PLATE CURRENT 6.0 MA. 

T RANSCONDUCTANCE 2,100 pMHOS 

AMPLIFICATION FACTOR 11.5 

GRID VOLTAGE (APPROX.) FOR 16=50 NA -8.5 VOLTS 

TYPICAL OSCILLATOR CHARACTERISTICS AT 25 MC/S 

P LATE VOLTAGE 

PLATE SUPPLY RESISTANCE 
GRID RESISTANCE 
PLATE CURRENT 

GRID CURRENT 

67.5 VOLTS 
1,500 OHMS 
18,000 OHMS 
5.25 MA. 
325 µA 
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6286 

AVERAGE CHARACTERISTICS 

Eb = 67.5 VOLTS 
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6327 

TUNo•so~ 
PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3t5~ VOLTS 800 ".'A. 

ANY MOUNTING POSITION 

GLASS BULB 

LARGE WAFER NICANOL 
8 PIN OCTAL W17R 

E%T F.RNAL BARRIERS 
ANO SLEEVE 

BASE 88-98 

K,G3 

GI 

K,G3 Gz 

BOTTOM VIEW 

P 

THE 6327 IS A BEAM POWER PENTODE PRIMARILY DESIGNED FOR RADAR DEFLECTION 
AMPLIFIER SERVICE. IT WILL PERFORM ESSENTIALLY THE SAME FUNCTION AS TWO 
6AR6 1S CONNECTED IN PARALLEL. A TOP CAP CONNECTION FOR THE PLATE LEAD 
(AND A BUTTON STEM) PROVIDES ADEQUATE INSULATION FOR OPERATION AT 60,000 
FEET PROVIDED THE MAXIMUM BULB TEMPERATURE IS NOT EXCEEDED. 

DIRECT INTERELECTRODE CAPACITANCES 
WTIHO UT ExT ERNAI SHIELD 

GRID #1 TO PLATE (MAX. J 

INPUT 

OUTPUT 

RATINGS 

ABSOLUTE MAXIMUM 

0.60 
13.0 
13.0 

pf 
pf 
pf 

MAXIMUM HEATER- CATHODE VOLTAGE f2OO VOLTS 

MAXIMUM DC PLATE VOLTAGE 1 65O VOLTS 

MAXIMUM DC GRID A!2 VOLTAGE 33O VOLTS 

MAXIMUM DC GRID #i VOLTAGE - 330 VOLTS 

MAXIMUM PEAK PLATE VOLTAGE 3 300 VOLTS 

MAXIMUM PLATE DISSIPATION 35 WATTS 

MAXIMUM GRID #2 DISSIPATION 6.O WATTS 

MAXIMUM DC CATHODE CURRENT 165 MA. 

MAXIMUM PEAK CATHODE CURRENT 660 MA. 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 25O KILOHMS 

MAXIMUM BULB TEMPERATURE 25O" ~C 

A FOR OPTI wuN LIFE MAINTAIN A BULB TENPE0.ATURE OF 1750 NA%. WITN FORCED AIR LOOLIR G. 

L ONTINUEO ON FOLLOWING PAGE 

 J 
T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIEID, NEW JERSEY, U.S.A.. JUNE 1, 1962 PLATE W6488 



6327 

TUNG•SOL 

CONTINUED FROM PRECEDING APGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC PLATE VOLTAGE Z5O 4OO VOLTS 

DC GRID #2 VOLTAGE 25O 3OO VOLTS 

DC GRID #1 VOLTAGE - Z2.'j -4O VOLTS 

DC PLATE CURRENT 1ZO ]5 MA. 

DC GRID #2 CURRENT ].O 3.5 MA. 

TRANSCONDUCTANCE $ OOO 5 500 µMHOS 

TRIODE AMPLIRICATION FACTOR 5.O 5.O 
PLATE RESISTANCE (AP PROX.) --- 20.0 KILOHMS 

DC GRID #1 VOLTAGE FOR 1 MA. PLATE CURRENT -65 -$O VOLTS 

O 

400 

w 

a 
s 
a 

J 300 

s 

~ 200 
0 

0 

100 

w 
r-a 
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6327 
AVERAGE CHARACTERISTICS 

PENTODE CONNECTION 

E{ = 6.3 Volts 
Eoz = 300 Volts 

 Ib 
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6327 
AVERAGE CHARACTERISTICS 
PENTODE CONNECTION 
E{ = 6.3 Volts 
E~i 0 Volts 
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AVERAGE CHARACTERISTICS 
TRIODE CONNECTION 

E{ = 6.3 Volts 
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TENTATIVE DATA 6336A 

4.750~~ 
MAX. ANY MOUNTING POSITION 

TUNo•so~ 

TWIN POWER TRIODE 

HEATER 
6.3t10~ VOLTS 5.0 AMP. 

GLASS BULB 

BOTTOM VIEW 
LARGE WAFER WITH 

M ETAL .SLEEVE 
8 PIN BASE 

THE 6336A IS A LONG LIFE, MECHANICALLY RUGGED, TWIN POWER TRIODE DE-
VELOPED ESPECIALLY FOR USE AS A PASSING TUBE IN SERIES REGULATED POWER 
SUPPLIES. FOR THIS SERVICE, A TUBE MUST BE ABLE TO PASS LARGE CURRENTS 
OVER A WIDE VOLTAGE RANGE AND STILL EXHIBIT A LOW INTRINSIC VOLTAGE DROP 
WHEN OPERATED "WIDE OPEN". THE6336A ADEQUATELY MEETS THESE REQUIREMENTS. 

THE DESIGN FEATURES ZIRCONIUM COATED GRAPHITE ANODES THAT, WHILE LIGHTER 
IN WEIGHT THAN SIMILAR METAL ANODES, REMAIN WARP FREE DURING LIFE AND 
PROVIDE ONE OF THE BEST GAS "GETTERINGI' MEANS KNOWN. THE ANODES ARE 
SUPPORTED BY CERA~'.IC INSULATORS. THE USE OF THESE INSULATORS AND THE HARD 
GLASS ENVELOPE PERMIT THE TUBE TU BE OUTGASSED AT HIGH TEMPERATURES DUR-
ING THE MANUFACTURING EXHAUST PROCESS. THIS ALLOWS THE TUBE TO BE RUN AT 
H16H TEMPERATURES DURING OPERATION, WITHOUT THE EVOLUTION OF HARMFUL GAS 
FROM THE TUBE PARTS. 

MASSIVE CATHODES PROVIDE ADEQUATE EMISSION CURRENT RESERVE. GOLD PLATED 
MOLYBDENUM WIRES ARE EMPLOYED IN THE RUGGED GRID STRUCTURE. THE TUBE 
MOUNT IS BUILT ON A RUGGED BUTTON STEM, AND IS SUPPORTED FROM THE BULB 
BY MEANS OF FLEXIBLE METAL VIBRATION SNUBBERS. 

IN MANY CIRCUITS, ONE 6336A HAS REPLACED TWO OR THREE TUBE TYPE 6080WA 
OR 6AS7G REGULATOR TUBES. FO'R EVEN HIGHER LEVELS OF CURRENT CF POWER, 
MANY 6336A TUBE SECTIONS CAN BE PARALLED AS EXPLAINED IN THE APPLICATION 
NOTES. 

CONTINUED ON FOLLOWING PAGE 
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6336A TENTATIVE DATA 

TUNO•=OL 
C ONTI XIIED FROM PRECEDING PAGE 

ELECTRICAL DATA 

HEATER VOLTAGE 6. 3f 10% VOLTS 
HEATER CURRENT (Ef 6.3 VOLTS) 5,O AMP. 

MINIMUM CATHODE HEATING TIME 3O SECONDS 

TRANSCONDUCTANCE (PER SECTION) Z3 5OO µMHOS 

AMPLIFICATION FACTOR Z.7 
INTER ELECTRODE CAPACI-TANCES PER TRIODE SECTION; 

GRID TO CATHODE 1(),~ µµf 

GRID TO PLATE 21.$ µµf 

CATHODE TO PLATE 3,$ µµf 

NEATER TO CATHODE 15,0 uµf 

I NTERELECTRODE CAPACITANCES BETWEEN TRIODE SECTIONS: 

SECTION #1 PLATE TO SECTION #2 PLATE O.E> µu.f 

MECHANICAL DATA 

MOUNTING POSITION ANY 

( IF TUBE IS TO BE MOUNTED IN A HORIZONTAL POSITION IT IS 
RECOMMENDED THAT IT BE MOUNTED SO THAT THE BASE LUG KEY 
BE EITHER .DIRECTLY UP OR DIRECTLY DOWN) 

BULB 

BASE 

TT 16 NONEx 

LARGE WAFER OCTAL WITH METAL 
SLEEVE, 8 PIN S JETEC #88-98 

AVERAGE NET WEIGHT 

MAXIMUM SHOCK RATING (NAVY HI IMPACT SHOCK MACHINE) 

MAXIMUM VIBRATION RATING: 

(O TO 50 CPS) 

(SO TO 500 GPS) 

RATINGS 
ABSOLUTE VALUE$ 

3.5 
720 

10 
5 

MINIMUM MAXIMUM 

OUNCES 

G 

G 

G 

POWER DISSIPATION PER PLATE 3O WATTS 

PLATE CURRENT PER PLATE --- 4OO MADC 

IF TUBE VOLTAGE DROP IS TO BE SWUNG MORE THAN 6 VOLTS, THIS 
CURRENT CANNOT BE REALIZED SEE PLATE CHARACTERISTICS CURVE 

PLATE VOLTAGE -O 4OO VOLTS DC 

HEATER-CATHODE VOLTAGE -3OO +300 VOLTS DC 

GRID VOLTAGE -3OO O VOLTS DC 

GRID CURRENT PER GRID --- O MA. 

HEATER VOLTAGE 5,7 E).9 VOLTS 

ENVELOPE TEMPT RATURE --- Z5O °C 

ALTITUDE FOR FULL RATINGS --- lO OOO FEET 

IF COOLING IS PROVIDED TO KEEP BULB TEMPERATURE WITHiN 
RATINGS, ALTITUDE RATING CAN BE EXTENDED TO 60000 FEET 

CIRCUIT VALUES 

TOTAL GRID CIRCUIT RESISTANCE 5OO SOOOOO OHMS 

RESISTANCE PER GRID LEG WHEN TRIODE 
SECTIONS ARE PARALLELED 5OO OHMS 

CATHODE RESISTANCE: MINIMUM CATHODE RESISTANCE PER CATHODE LEG SHALL 
BE 27 OHMS OR THAT RESISTANCE NECESSARYTO PRO-
VIDE 10% OF THE GRID BIAS VOLTAGE S WHICHEVER IS 
GREATER. 

CONiiNUED ON FOLLOWING 7AGE 



TENTATIVE DATA 6336A 

TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

ADDITIONAL TESTS TO INSURE RELIABILITY 
R ANDOMLY SELECTED SAMPLES ARE SUBJECTED TO THE FOLLOWING TESTS 

SHOCK: 48~ HAMMER ANGLE IN NAVY, FLYWEIGHT, 

H 6GH IMPACT MACHINE ('720G~MSEC) 

LIFE TEST: 1000 HOURS UNDER PLATE CURRENfi TEST CONDITIONS 

POST SHOCK AND LIFE TEST EN D POINTS: 

PLATE CURRENT (MIN.) 

TRAN5CONDUCTANCE PER SECTION (MIN.) 

HK LEAKAGE (MAX.) 

GRID CURRENT (MAX.) 

RANGE OF VALUES 

150 MA 

9 000 µMHo 
100 µA 

-S µA 

CONDITIONS: Ef = 6.3V, Eb = 190V. 

Ec =-O, Rklk - 200 ~, R4/4= SOCK 

BOTH SECTIONS OPERATING. READINGS 

TAKEN AFTER 5 MINUTES POWER PRE-

HEATING. EACH SECTION READ SEPA-

RATELY. 

PLATE CURRENT PER SECTION 165 200 MA,DC 

AMPLIFICATION FACTOR 2.O 3.4 
TRANSCONDUCTANCE 11 OOO 16 OOO µMHOS 

HEATER CURRENT PER TUBE 4.75 5.25 AMP. 

CONDITIONS: Ef = 6. 5V, E b = 2pOV. 

-Ec =- lOOV, Rk = O 

PLATE CURRENT PER SECTION 

C01(TINUED OX FOLLOWING PAGE 

0 10 vA, 
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6336A TENTATIVE DATA 

TUNG•80L  ~ 

C ONTINUEO FROM PRECEDING PAGE 

APPLICATION NOTES 

THE 6336A IS WIDELY USED AS A °PASSING" TUBE OR SERIES REGULATOR IN CON-

TROLLED POWER SUPPLIES BECAUSE OF I TS HIGH TRANSCONDUCTANCE AT RELATIVELY 

LOW PLATE VOLTAGES. TO PROVIDE THE DESIRED OUTPUT CURRENT S MANY TRIODE 

SECTIONS CAN BE PARALLELED. IF TUBE SECTIONS ARE TO BE PARALLELED HOW-

EVER~ THE DESIGNER IS STRONGLY URGED TO USE SUFFICIENT RESISTANCE IN 

EACH CATHODE LEG TO EQUALIZE CURRENT DIVISION AMONG THE TRIODE SECTIONS. 

RECOMMENDED VALUES FOR VARIOUS OPERATING CURRENTS ARE SHOWN ON THE PLATE 

CHARACTERISTICS'CURVE. IF THE OUTPUT CURRENT OF THE SUPPLY IS NOT FIXED 

USE THE RESISTANCE INDICATED FOR THE LOWEST CURRENT THAT APPROACHES THE 

MAXIMUM PLATE DISSIPATION LINE. CATHODE RESISTANCE IS SUPERIOR TO ANODE 

RESISTANCE BECAUSE IT PROVfDES MORE BIAS ON THE SECTIONS TAKING GREATER 

PLATE CURRENT. A CATHODE RESISTOR NEED BE ONLY ONE FOURTH THE VALUE 

(-~) OF A PLATE RESISTOR S AND THEREFORE WILL DISSIPATE ONLY ONE FOURTH 

THE POWER. IN ANY CASE S THE ONLY LOSSES INCURRED IN USING A RESISTOR IS 

THE INSERTION LOSS OF THE RESISTOR ITSELF (ABOUT TWO WATTS] AND THE 

ADDITIONAL VOLTAGE (LESS THAN 10 VOLTS) NECESSARY FROM THE UNREGULATED 

SUPPLY. A CATHODE RESISTOR ADDS A SMALL ADDITIONAL LOSS BY CAUSING THE 

PASSING TUBE TO WORK WITH HIGHER BIAS AND HENCE WITH GREATER TUBE DROP. 

A THIRTY SECOND CATHODE WARMUP TIME IS RECOMM€NDED BEFORE THE PLATE 

VOLTAGE IS APPLIED. THIS IS ESPECIALLY NECESSARY IN CIRCUITS WHERE THE 

AMPLIFIER TUBE PLATE RESISTOR IS RE-TDR NED TO THE PLATE SIDE OF THE PASS-

ING TU BE D AS ILLUSTRATED IH. THE SIMPLIFIED CIRCUIT IN FIGURE 1• IN THIS 

.CASE DURING WARMUP !H~ AMPLIFIER TUBE DRAWS LITTLE CURRENT S THERE IS 

LITTLE IR DROE ACROSS THE RESISTOR S AND THE GRID OF THE PASSING TUBE IS 

E FFECTIVELY~ TIED TO THE PLATE,. THE PLATE WILL ATTEMPT TO DRAW EXCESSIVE 

CURRENT FROM THE PASSING TUBE I S CATHODE AND MAY SERIO.0 SLY IMPAIR TUBE 

LIFE. THE CIRCUIT IN FIGURE 2 IS PREFERABLE FROM THE CONSIDERATION OF 

THE SAFETY OF THE PASSING TUBE BOTH DURING WARM OP AND IN THE EVENT OF 

TROUBLE IN THE AMPLIFIER CIRCUIT OR IF THE AMPLIFIER TUBE IS REMOVED 

FROM ITS SOCKET. IT HAS THE ADDITIONAL ADVANTAGE OF PROVIDING A CONSTANT 

VOLTAGE FOR THE AMPLIFIER CIRCUIT. HOWEVER IF THE REGULATOR OUTPUT I$ 

LOW (-BELOW 250 VOLTS) IT WILL BE NECESSARY TO PROVIDE ADDITIONAL NEGA-

TIVE VOLTAGE FOR THE REFERENCE TUBE CIRCUIT. ALSO IF THE REGULATED OUT-

PUT VOLTAGE IS TO 8E VARIABIE~ IT MAY BE NECESSARY TO FOLLOW FIGURE 1. 

PASSING TUBE OPERATION CONDITIONS SHOULD BE CHOSEN TO PROVIDE AS LOW A 
TUBE -DROP AS POSSIBLE. A SAFETY MARGIN OF qT LEAST 5 VOLTS FROM THE ZERO 
BIAS LINfi SHOULD BE ALLOWED HOWEVER FOR VARIATIONS OF INDIVIDUAL TUBES. 
SUFFICIENT BIAS EXCURSION SHOULD BE ALLOWED FOR' OVERCOMING RIPPLE. THE 

q MPLIFIER CIRCUIT SHOULD BE ABLE TO COUNTERACT THE EFFECT OF UNBALANCE 
DUE ,TO TU B.E AGING. 

A GRID RESISTOR SHOULD BE USED FOR EACH TRIODE SECTION. THIS SHOULD BE 
ENOUGH TO PREVENT PARASITIC OSCILLATION BUT NOT LARGE ENOUGH TO PREVENT 

LOSS OF CONTROL DUE TO A SMALL AMOUNT OF "GAS~~ GRID CURRENT. A VALUE OF 

GRID RESISTANCE THAT MEETS BOTH THESE CONDITIONS IS 1000 OHMS. HEATER 

VOLTAGE SHOULD BE KEPT AS CLOSE AS POSSIBLE TO 6.3 VOLTS AS MEASURED 'ON 

THE TUBE PINS. WHEN CONNECTING MANY H16H DRAIN TUBE HEATERS ACROSS A 

SINGLE TRANSFORMER S BUS BARS FEEDING FROM ~~AL T.E RNgTE ENDS° (FIGURE 3) 
SHOULD BE USED WITH A STRANDED PAIR FEEDING INDIVIDUAL SOCKETS. 

1 



TENTATIVE DATA 6336A 
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Ef = 6.3 Volts 

ER
 
S
E
C
T
I
O
N
)
 

W
 

F
 

O
 

O
 

O
 

O
 I10RIZONTAL LINES SH OY! VARIOUS 
RANGES 
REGULATOR 

OF OPERATION FOR SERIES 
RESISTANCE 

VALUES 
SERVICE. 

GIVEN ARE CATHODE RESIS—
TANCE 
T I O N S 

PER LEG, WHEN TRIODE SEC—
A R E T O B E O P E R A T E D I N 

PARALLEL. 

I 

AM
PE

RE
S 
(
P
 

N
 

O
 

O
 

f
27~2 

I 
11iZ 

I
~~ 4 7S2 

Wq J
i 
II ` r p~ATF 

PL
AT
E 

~ 

O
 

O
 ~~ 

f~k=10G~ ( . ~ 
~ 
/SS/P

w c{~ 
I 

v n v ~ 
A I~►, T~Oiy 

~I ~ ~ ~~ ~ 
~ 

°j ~~ ~ <~ o o . 
~ 

ti  ;yti ~ o 
,yD~I /tiV ~ti ,yc~0

00 

i , -160 

100 200 300 400 500 

PLATE VOLTS DC 

TUNG—SOL ELECTRIC iNL. ELECTRON TUBE DIVISION NL OONFIELD. NEW JER SEY~ U. S. p. aPftIL 1~ 1958 PL aTE •5225 



6336A TENTATIVE DATA 
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TENTATIVE DATA 639~A 

GLASS BULB 

TUNB•i0L 

TWIN POWER TRIODE 

HEATER 

26.5f 10% VOLTS 1.30 AMP. 

ANY MOUNTING POSITION 

BOTTOM YIEW 
LARGE WAFER WITH 

METAL SLEEVE 
8 PIN BASE 

THE 639UA IS A LONG LIFE, MECHANICALLY RUGGED, TWIN POWER TRIODE DE-
VELOPED ESPECIALLY FOR USE AS A PASSING TUBE IN SERIES REGULATED POWER 
SUPPLIES. FOR THIS SERVICE, A TUBE MUST BE ABLE TO PASS LARGE CURRENTS 
OVER A WIDE VOLTAGE RANGE AND STILL EXHIBIT A LOW INTRINSIC VOLTAGE DROP 
WHEN OPERATED "WIDE OPEN". THE 6394A ADEQUATELY MEETS THESE REQUIREMENTS. 

THE DESIGN FEATURES ZIRCONIUM COATED GRAPHITE ANODES THAT, WHILE LIGHTER 
IN WEIGHT THAN SIMILAR METAL ANODES, REMAIN WARP FREE DURING LIFE AND 
PROVIDE ONE OF THE BEST GAS "LETTERING" MEANS KNOWN. THE ANODES ARE 
SUPPORTED ?Y CERA1.?IC INSULATORS. THE USE OF THESE INSULATORS AND THE HARD 
GLASS ENVELOPE PERMIT THE TUBE TU BE OUTGASSED AT HIGH TEMPERATURES DUR-
ING THE MANUFACTURING EXHAUST PROCESS. THIS ALLOWS THE TUBE TO BE RUN AT 
HIGH TEMPERATURES DURING OPERATION, WITHOUT THE EVOLUTION OF HARMFUL GAS 
FROM THE TUBE PARTS. 

MASSIVE CATHODES PROVIDE ADEQUATE EMISSION CURRENT RESERVE. GOLD PLATED 
MOLYBDENUM WIRES ARE EMPLOYED IN THE RUGGED GRID STRUCTURE. THE TUBE 
MOUNT IS BUILT ON A RUGGED BUTTON STEM, AND IS SUPPORTED FROM THE BULB 
BY MEANS OF FLEXIBLE METAL VIBRATION SNUBBERS. 

IN MANY CIRCUITS, ONE 6394A HAS REPLACED TWO OR THREE TUBE TYPE 6080WA 
OR 6AS7G REGULATOR TUBES. FOR EVEN HIGHER LEVELS OF CURRENT OF POWER, 
MANY 639uA TUBE SECTIONS CAN BE PARALLED AS EXPLAINED IN THE APPLICATION 
NOTES. 

CONTINUED OX FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC. ELECTiiON TUBE OI VI SION BLDDEIFIEL D, MEW JERSEY, U.S.A. APRIL 1, 1958 PLATE N5226 



6394A TENTATIVE DATA 

TUNG•SGL 
CONTINUED FROM PRE CEDING PAGE 

ELECTRICAL DATA 

HEATER VOLTAGE 26.5 VOLTS 

HEATER CURRENT (Ef 26.5 VOLTS) 1,30 AMP.. 

MINIMUM CATHODE HEATING TIME 3O SECONDS 

TRANSCONDUCTANCE (PER SECTION) 13 500 µMHOS 
AMPLIFICATION FACTOR '2,~ 

INTER ELECTRODE CAPACITANCES PER TRIODE SECTION: 

GRID TO CATHODE 16.7 µµf 

GR I D TO PLATE 2]„$ µµf 
CATHODE TO PLATE 3,$ µµf 

HEATER TO CATHODE 15,0 uµf 

INTER ELECTRODE CAPACITANCES BETWEEN TRIODE SECTIONS: 

SECTION #1 PLATE TO SECTION #2 PLATE O.6 µµf 

MECHANICAL DATA 

MOUNTING POSITION ANY 

( IF TUBE IS TO BE MOUNTED IN A HORIZONTAL POSITION IT IS 
RECOMMENDED THAT IT BE MOUNTED SO THAT THE BASE LU6 KEY 
BE EITHER D hRECTLY UP OR DIRECTLY DOWN) 

BULB TT 16 NONEX 

BASE LARGE WAFER OCTAL WITH METAL 
SLEEVE S 8 PIN S JETEC #88-98 

AVERAGE NET WEIGHT 3,5 OUNCES 

MAXIMUM SHOCK RATING (NAVY HI IMPACT SHOCK MACHINE) 72O G 

MAXIMUM VIBRATION RATING: 

(O TO 50 CPS) 1O G 

(so ro soo cPs) 5 G 

RATINfiS 
ABSOLUTE VALUES 

MIM 1lNIlI ruxIMUM 

POWER DISSIPATION PER PLATE 3O WATTS 

PLATE CURRENT PER PLATE L{OO MADC 

IF TUBE VOLTAGE DROP IS TO BE SWUNG MORE THAN 6 VOLTS, THIS 
CURRENT CANNOT BE REALIZED. SEE PLATE CHARACTERISTICS CURVE 

PLATE VOLTAGE O 4OO VOLTS DC 

HEATER—CATHODE VOLTAGE —3OO +300 VOLTS DC 

GRID VOLTAGE —3OO O VOLTS OC 

GRID CURRENT PER GRID — O MA. 

HEATER VOLTAGE '24,0 '2(~,O VOLTS 

ENVELOPE TEMPERATURE --- 25O °C 

ALTITUDE FOR FULL RATINGS --- LO OOO FEET 

IF COOLING IS PROVIDED TO KEEP BULB TEMPERATURE WITHIN 
R ATINGS~ ALTITUDE RATING CAN BE EXTENDED TO 60~000 FEET 

CIRCUIT VALUES 

TOTAL GRID CIRCUIT RESISTANCE 5OO SOOOOO OHMS 

RESISTANCE PER GRID LEG WHEN TRIODE 
SECTIONS ARE PARALLELED 5OO OHMS 

CATHODE RESISTANCE: MINIMUM CATHODE RESISTANCE PER CATHODE LEG SHALL 
BE 27 OHMS OR THAT RESISTANCE NECESSARYTO PRO—
VIDE 10% OF THE GRID BI A.S VOLTAGE S WHICHEVER IS 
GREATER. 

CONTINUED On FOLLOWING. PAGE 

 J 



TENTATIVE DATA 6394A 

7UNG•SOL 
CONTINUED FRON PRECEDING PAGE 

ADDITIONAL TESTS TO INSURE RELIABILITY 
R AM DONLT SELECTED SAYPL ES AflE SUBJECTED TO THE EOLLOWING TESTS 

SHOCK: 48~ HAMMER ANGLE IN NAVY, FLYWEIGHT, 

HIGH IMPACT MACHINE -(~'7.20G~MSEC) 

LIFE TEST: 1000 HOURS UNDER PLATE CURRENT TEST CONDITIONS 

POST SHOCK AND LIFE TEST END POINTS: 

PLATE CURRENT (MIN.) 

TR ANSCONDUCTANCE PER SECTION (MIN.) 
HK LEAKAGE (MAX.) 

GRID CURRENT (MAX.) 

RANGE OF VALUES 

150 MA 

9 ~~~ µMHO 

ZOO µA 

—8 µA 

CONDITIONS: Ef = 26.SV, Eb = 190V• 

E C =—O'. R $ I lc — 200 ~ , R 4I 4= 500 
80TH SECTIONS OPERATING. READINGS 

TAKEN AFTER 5 MINUTES POWER PRE—

HEATING. EACH SECTION READ SEPA—
RATELY. 

PLATE CURRENT PER SECTION 165 200 MA~DC 

AMPLIFICATION FACTOR 2.0 j.4 

TRANSCONDUCTANCE 11 OHO 16 X00 µMHOS 

HEATER CURRENT PER TUBE L{. 75 5.25 AMP• 

C O N.D ITIONS: Ef = 26.SV, Eb = 200V. 

EO =— 10pv, R~ = O 

PLATE CURRENT PER SECTION 

CONTINUED ON FOLLOWING PAGE 

0 10 MA. 
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6394A TENTATIVE DATA 

TUN0~80L 

CONTINUED FROM PR ECE~IXG PAGE 

APPLICATION NOTES 

THE 6394A IS WIDELY USED AS A °PASSING" TUBE OR SERIES REGULATOR IN CON-

TROLLED POWER SUPPLIES BECAUSE OF ITS HIGH TR AN SC ONDUCTANCE AT RELATIVELY 

LOW PLATE VOLTAGES. TO PROVIDE THE DESIRED OUTPUT CURRENT S MANY TRIODE 

SECTIONS CAN BE PARALLELED. IF TUBE SECTIONS ARE TO BE PARALLELED MOW-

EVER~ THE DESIGNER IS STRONGLY URGED TO USE SUFFICIENT RESISTANCE IN 

EACH CATHODE LEG TO EQUALIZE CURRENT DIVISION AMONG THE TRIODE SECTIONS. 

RECOMMENDED VALUES FOR VARIOUS OPERATING CURRENTS ARE SHOWN ON THE PLATE 

CHARACTERISTICS CURVE. IF THE OUTPUT CURRENT OF THE SUPPLY IS NOT FIXED, 

USE THE RESISTANCE INDICATED FOR,THE LOWEST CURRENT THAT APPROACHES THE 

MAXIMUM PLATE DISSIPATION LINE. CATHODE RESISTANCE IS SUPERIOR TO ANODE 

RESISTANCE BECAUSE IT PROVIDES MORE BIAS ON THE SECTIONS TAKING GREATER 

PLATE CURRENT. A CATHODE RESISTOR NEED BE ONLY ONE FOURTH THE VALUE 

(~ i) OF A'PLATE RESISTOR S AND THEREFORE WILL DISSIPATE ONLY ONE FOURTH 

THE POWER. IN ANY CASE S THE ONLY LOSSES INCURRED IN USING A RESISTOR IS 

THE INSERTION LOSS OF THE RESISTOR ITSELF (ABOUT TWO WATTS) AND THE 

ADDITIONAL VOLTAGE (LESS THAN 10 VOLTS) NECESSARY FROM THE UNREGULATED 

SUPPLY: A CATHODE RESISTOR ADDS A SMALL ADDITt'ONAL LOSS BY CAUSING THE 

PASSING TUBE TO WORK WITH HIGHER BIAS AND HENCE WITH GREATER TUBE DROP. 

A THIRTY SECOND CATHODE WARMUP TIME IS RECOMMENDED BEFORE THE PLATE 

VOLTAGE IS APPLIED. THIS IS ESPECIALLY NECESSARY IN CIRCUITS WHERE THE 

AMPLIFIER TUBE PLATE RESISTOR IS RETURNED TO THE PLATE SIDE OF THE PASS-

ING TUBE S AS ILLUSTRATED IN THE SIMPLIFIED CIRCUIT IN FIGURE 1. IN THIS 

CASE DURING WARMUP THE AMPLIFIER TUBE DRAWS LITTLE CURRENT S THERE IS 

LITTLE IR DROP ACROSS THERESISTOR~ AND THE GRID OF THE PASSING TUBE IS 

E FFECTIVELY~ TIED TO THE PLATE. THE PLATE WILL ATTEMPT TO DRAW EXCESSIVE 

CURRENT FROM THE PASSING TU BE I S CATHODE AND MAY SERIOUSLY IMPAIR TUBE 

LIFE. THE CIRCUIT IN FIGURE 2 IS PREFERABLE FROM THE CONSIDERATION OF 

THE SAFETY OF THE PASSING TUBE BOTH DURING WARMUP AND IN THE EVENT OF 

TROUBLE I.N THE AMPLIFIER CIRCUIT OR IF THE AMPLIFIER TUBE. IS REMOVED 

FROM ITS SOCKET. IT HAS THE ADDITIONAL ADVANTAGE OF PROVIDING A CONSTANT 

VOLTAGE FOR THE AMPLIFIER CIRCUIT. HOWE VER B IF THE REGULATOR OUTPUT IS 

LOW (BELOW 250 VOLTS) IT WILL BE NECESSARY TO PROVIDE ADDITIONAL NEGA-

TIVE VOLTAGE FOR THE REFERENCE TUBE CIRCUIT. ALSO IF THE REGULATED OUT-

PUT VOLTAGE IS TO BE VARIABLE S 1T MAY BE NECESSARY TO FOLLOW FIGURE i. 

PASSING TUBE OPERATION CONDPTIONS SHOULD BE CHOSEN TO PROVIDE AS LOW A 

TUBE DROP AS POSSIBLE: A SAFETY MARGIN OF AT LEAST S ~V OLTS FROM THE ZERO 

BIAS LINE SHOULD BE ALLOWED HOWEVER, FOR VARIATIONS OF INDIVIDUAL TUBES. 

SUFFICIENT BIAS EXCURSION SHOULD BE ALLOWED FOR OVERCOMING RIPPLE. THE 
AMPLIFIER CIRCUIT SHOULD BE ABLE TO COUNTERACT THE EFFECT OF UNBALANCE 

DUE ,TO TUBE AGING. 

A GRID-RESISTOR SHOULD BE USED FOR EACH TRIODE SECTION. THIS SHOULD BE 

ENOUGH TO PREVENT PARASITIC OSCILLATION BUT NOT LARGE ENOUGH TO PREVENT 

LOSS OF CONTROL -DUE TO A SMALL AMOUNT OF "GAS" GRID CURRENT. A VALUE OF 

GRID RESISTANCE THAT MEETS BOTH THESE CONDITIONS IS 1,000 OHMS. HEATER 

VOLTAGE SHOULD BE KEPT AS CLOSE AS POSSIBLE TO 26.5 VOLTS AS MEASURED ON 

THE TUBE PINS. WHEN CONNECTING MANY HIGH DRAIN TUBE HEATERS ACROSS A 

SINGLE TRANSFORMER S BUS BARS FEEDING FROM "ALTERNATE ENDS" (FIGURE 3) 

SHOULD BE USED WITH A STRANDED PAIR FEEDING INDIVIDUAL SOCKETS. 
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EACH TRIODE UNIT 
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6394A TENTATIVE DATA 

s3s4a 
EACH TRIOUE SECTION 

E{ = 26 5 Volts 
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6418 

TUNG•SOL 

(0) OMAX 

~y  . 290 }~—

1. 

4 
MAX. 

GLASS BULB 

GOT IS ADJACENT TO LEAD 1 

PENTODE 

SUBMINIATURE TYPE 

FI LAfdENT 

1.25'1.25 VOLTS 10 MA. 

AC OR DC 

ANY MOUNTING POSITION 

F+,G3 

F+,G3 

BOTTOM VIEW A 

0.016" TINNED 
FLE%ISLE LEADS 

O.OdO" CEN7ER-
TO•CENTER 

IN LINE 

THE 6418 IS A FILAMENT TYPE PENTODE OF SUBMINIATURE CONSTRUCTION DESIGNED 

FOR USE AS A POWER AMPLIFIER IN PORTABLE AND WEARABLE EQUIPMENT. THE FLEX-
IBLE LEADS MAY BE SOLDERED OR WELDED DIRECTLY TO THE TERMINALS OF CIR-

CUIT COMPONENTS WITHOUT THE USE OF SOCKETS. STANDARD SUBMINIATURE SOCKETS 

MAY BE USED BY CUTTING THE LEADS TO A SUITABLE LENGTH. 

RATINGS 

ABSOLUTE MA%IMUM VALUES 

FILAMENT VOLTAGE 1.25120% VOLTS 
MAXIMUM PLATE VOLTAGE 30 VOLTS 
MAXIMUPd GRID #2 VOLTAGE 30 VOLTS 

MAXIMUM CATHODE CURRENT 0.5 MA. 

CHARACTERISTICS AND 

TYPICAL OPERATION - CLASS A AMPLIFIER 

FILAMENT VOLTAGE 1.25 1.25 VOLTS 
FILAMENT CURRENT ,0 1 .0 1 AMP. 
PLATE VOLTAGE 15 22.5 VOLTS 
GRID #2 VOLTAGE 15 22.5 VOLTS 
GRID #1 VOLTAGE -O.6 -1.2 VOLTS 
ZERO-SIGNAL PLATE CURRENT. 100 240 µA. 
ZERO-SIGNAL GRID #2 CURRENT 25 60 µA. 
PEAK AF GRID #1 VOLTAGE 0.8 1.2 VOLTS 
TRANSCONDUCTANCE 190 300 µMHOS 
PLATE RESISTANCE 0.72 0.42 MEGOH MS 
LOAD RESISTANCE 150 100 KILOHMS 
TOTAL DISTORTION (APPROX.) 12 12 PERCENT 
POWER OUTPUT 0.6 2.2 fAW. 

A 
GRID q3 IS COMPOSED OF TWO DEFLECTOR PLATES, ONE BEING CONNECTED 70 LEAD 3 AND THE OTHER 
TO LEAD 5. 

TUN G-SOl ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELD, NEW JERSEY, U.S.A. JULY 1, 196j PLATE 7!6954 



6418 

_ 
— 
_ 

_ 

_ 

300 6418 
~■■■■■■■■■■■■■■■■■■■ 
~~~■■■■■■■■■■■■■■■■■ 
■■~~1♦~■■■■■■■■■■■■ 

E = 1.25 Volts DC 
Ebb = 22.5 Volts 
EC1 = 1.2 Volts 

■■■■■ 
■■■■■ 

■■ 
■■ 
■■ ■ 
n ■■ ■■ 
■■ 
ii 

~~ 

■ 
■ ■ 

" 

M
I
C
R
O
A
M
P
E
R
E
S
 

pN
 

N
 

O
 

O
 ■■■ 

■■ 
■■ ~►~■■■■■■■■~•■■■■■■ ~1G■■■■■■■■■■■~-~.,~■■■■■■■■■■■■ ■■■■■■■■■■■■■■~.•~-_•u■■■■■■ 
■■■■■■■■■■■■■■■■■■■■■■■i-::ems= ■■■■■■■■■■■■■;i~■■■■■■■■_■■■■■ 

~r~~~~~\■■■■■■■■■Ec2 

~\ ■■■■■■■■■■■■~E ~ 
~~~_■■■■■■■■■■■ 

_ s, 850 mV RMS 9 

= 22.5 Volts 

I
V
 

N
 

O
 

c
n
 

NA
TT

S 
~ 

~~i 
... :i~ilii~i ~~~~~~~~~~~!i~~i 
Narmo° c .~~ ~■~~~■■■■■■■ 

= I o 3 
rd

~■■ •~~ /i~■■■■■■■■■ 

o~ 
 D o■■■■■■■\`~~■■■■■■■■■■■■■■■■■■■■o 

50 

■■/~~■■■■■■ 
~~~■■\■■■■■ ~■■■■■\\ ■~~H■■■■■■■■■■■■■■■■ 

75 100 
LOAD RESISTANCE 

a~~~`■■■■■■■■■■■■■ 
zi/■■■■■■■■■■■■■■■■ 

125 150 175 200 
- KILOHMS 

~ ~ ~ 7 

400 

c 300 
f 0 
c 

N 
~k 

0 200 

0 

d 100 

6418 

Ef = 1.25 Volts DC 
EC2 15 Volts 
Ib  

Ecz 

c 

-0.25

-U.5 

i -0.75 

`cq-0 
~ i -1.0  _~~ 

-1.25 

-1.5 

10 20 
PLATE -VOLT S 

30 40 

f l l l l l 1 1 1 l l l l l l l l l l f l l



TENTATIVE DATA 6418 
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6485 

TUNG•SOL 
PENTODE 

MINIATURE TYPE 

.750" 
MAX 

2.125° 1.875" 
MAX M

I

AX 

1 l  ~~~~~ 
GLASS BULB 

MINIATURE BUTTON 
7 PIN BASE E7-1 

OUTLINE DRAWING 

JEDEC 5-2 

FOR 

VOLTAGE AMPLIFIER SERVICE 

IN TV APPLICATIONS 

2 

ANY MOUNTING POSITION 

BOTTOM VIEW 
BASING DIAGRAM 

JEDEC 7CC 

THE 6485 IS A HIGH TRANSCONDUCTANCE, SHARP CUT-OFF PENTODE IN THE 7 PIN MINIATURE 

CONSTRUCTION. IT IS DESIGNED FOR USE AS A WIDE BAND OR IF AMPLIFIER. THE TUBE WILL 

MAINTAIN ITS EMISSION AND FREEDOM FROM EXCESSIVE CATHODEINTERFACE RESISTANCE EVEN 

AFTER LONG PERIODS OF OPERATION UNDER CUT-OFF CONDITIONS. OTHERWISE, THE 6485 IS 

IDENTICAL TO THE 6AH6. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT 

SHIELD 

WITH A 

SHIELD 

GRID 1 70 PLATE: (Gl TO P) (MAX.) 0.030 0.020 pf 
INPUT: Gl to (H+K+G2+G3) 10 10 pf 
OUTPUT: PTO(H+K+G2+G3) 2.0 3.6 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN CENTER VALUES -SEE EIA STANDARD RS-Z39 

AVERAGE CHARACTERISTICS 6.3 VOLTS 450 MA. 

MAXIMUM RATINGS 
DESIGN CENTER VALUES -SEE EIA STANDARD RS-239 

PLATE VOLTAGE 300 VOLTS 

GRID 2 VOLTAGE 150 VOLTS 
PLATE DISSIPATION B 3.2 WATTS 

GRID 2 DISSIPATION 0.6 WATT 
CATHODE CURRENT 25 MA. 

AUSING JEDEC SHIELD 316 CONNECTED TO CATHODE. 

CONTINUED ON FOLLOWING PAGE 

~, / 

TUNG-GOL ELF CTRIC INC., ELECTRON TUBE DIVISION, BLODMFI ELD, Nf.W JERSEY, U.S.A.. MARCH 1, 196j ►LATE *6676 



6485 

TUNO.80L 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS 

PENTODE 
CONNECTED 

TRIODE 
CONNECTED 

PLATE VOLTAGE 300 150 VOLTS 

GRID 2 VOLTAGE 150 D VOLTS 

CATHODE RESISTOR 160 160 OHMS 

PLATE CURRENT 10 12.5 MA. 

TRANSCONDUCTANCE 9000 11000 µMHOS 

AMPLIFICATION FACTOR 40 

PLATE RESISTANCE 0.5 .0036 MEGOHMS 

GRID 2 CURRENT 2.5 MA. 

GRID 1 VOLTAGE FOR Ib = 10 µA. (AP PROX.) —7 —7 VOLTS 

T RANSCON DUCTANCE (GRID 3 -PLATE) C 

6 
AT MAXIMUM RATINGS, IT IS NECESSARY THAT AT LEAST ONE SURFACE OF THE SHIELD, IF USED BE BLACK-
ENED. 

C GRID 3 HAS PRACTICALLY NO CONTROL CHARACTERISTICS AND IT IS NOT INTENDED TO BE US ED AS A CON-
TROL ELECTRODE. ITS TRANSCONDUCTANCE TO THE PLATE APPROXIMATES ] MICROMHOS AND THE µIS 0.7 
TD 1.0 

D GRID 2 AND GRID 3 TIED TO PLATE 

INPUT 
COUPLING AND 

SYNC. 
POLARITY 

OUTPUT 
VOLTS 

P P 

VOLTAGE 
GAIN 

MAX. WATTS 
DISSIPATION 

SCREEN PLATE 

CATHODE 
RESISTOR 

OHMS 

CATHODE CURRENT 

NO SIG. WITH SIG. 
(MA.) (MA.) 

GRID 
RESISTOR 

OHMS 

DC— 66 22 0.6 3.2 39 20 13 5000 

DC+ 100 25 0.4 3.2 270 B 15 5000 

AC— 100 25 0.4 3.2 39 20 21 1 meg. 

AC+ 100 25 0.6 3.2 39 20 18 1 meg. 

ALL DATA TAKEN WITH SCREEN VOLTAGE OF 150 AND PLATE LOAD OF 

4000 OHMS WITH TYPICAL ON'--THE-AIR TELEVISION SIGNALS AND 

AVERAGE PRODUCTION TUBES 

 J 



6485 

PENTODE CONNECTION 

Et = 6.3 Volts 
Ecz = 150 Volts 
EC3 = 0 Volts 
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T UNG-GOL ELECTRIC INC., ELECTRON TUBE DIVISION. BLOOMFIELO, Nf.W JERSEY U. S.A ,MARCH 1, 1963 PLATE ~ 617 
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I I 
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i t i I 

PENTODE CONNECTION 

Et = 6.3 Volts 
ECz = 150 Volts 
Ec~ = 0 Volts 
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TENTATIVE DATA 6520 

2 iUb 
MAX.—' 

1 44„ 

MAX. 

5
6.

MAX 

■  1 
llllllll 

MAX. 

GLASS BULB 

TUNG•SGL 

TWIN TRIODE 

UNIPOTENTIAL CATHODE 

HEATER 

6.3t10~ VOLTS 2.5 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM YIEW 
MEDIUM SHELL 
$ PIN OCTAL 

THE 6520 IS A LOW—MU, HIGH PERVEANCE, TWIN POWER TRIODE OF THE HEATER—
CATHODE TYPE INTENDED FOR USE AS A REGULATOR TUBE IN DC POWER SUPPLY 
UNITS, WHERE UTMOST RELIABILITIY IS REQUIRED IN RESPECT TO TRIODE BALANCE, 
ABSENCE OF EXCESSIVE PLATE CURRENT DRIFT AND GRID TO PLATE INSULATION. 
IN ADDITION TO THE STANDARD 6AS7G CHARACTERISTICS, THE 6520 FEATURES A 
600 VOLT POTENTIAL INSULATION BETWEEN GRID AND PLATE AND A COMBINED 
CATHODE AND FIXED BIAS TEST TO GUARANTEE RELIABLE PERFORMANCE WITHOUT 
EXCESSIVE TRIODE UNBALANCE OR PLATE CURRENT DRIFT. 

GENERAL DATA 
HEATER VOLTAGE (AC OR DC) 

HEATER CURRENT 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

EACH UNIT 

GRID TO PLATE 

INPUT 

OUTPUT 

HEATER TO CATHODE: 

TRIODE UNIT #i 

TRIODE UNIT #2 

GRID OF UNIT #1 TO GRID OF UNiT #2 

PLATE OF UNIT #1 'f0 PLATE OF UNIT #2 

CONTINUED ON CFO CLONING PAGE 

6.3110$ voLTs 
2.5 AMP. 

9.4 µµf 
8.4 µµf 
2.2 µµf 

6.5 µµt 
6.1 µµf 

0.50 µµf 
2.20 µµf 

NG-SOl ELECTRIC INC. ELECTRON TUBE OIYIGION BLOONFI EID, NEW JERSEY, U.S.A. DECEMBER 1, 1958 PLATE kSj B~ 



6520 TENTATIVE DATA 

CATHODE BIAS CONDITIONS 

PLATE- SUPPLY VOLTAGE 

C ATHODE- BIAS RESISTOR 

AMPLIFICATION FACTOR 

PLATE RESISTANCE 

TRANSCONDUCTANCE 

PLATE CURRENT 

ruNc•so~ 
CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS 

EACH UNIT 

COMBINED FI%ED AND CATNOCE BIAS OPERATION 

?LATE-SUPPLY VOLTAGE 

CATHODE BIAS RESISTOR 

FIXED GRID BIAS 

PLATE CURRENT 

MECHANICAL DATA 

135 voLTs 
Z5O OHMS 

2 
28O OHMS 

7000 µMHOS 

112 MA. 

15O VOLTS 

ZOO OHMS 

55 VOLTS 

58 MA. 

MOUNTING POSITION ANY 

MAXIMUM OVERALL LENGTH 5.32 

MAXIMUM SEATED LENGTH 4.77 

MAXIMUM DIAMETER 2.O 
BULB ST- 16 

BASE MEDIUM SHELL OCTAL 8 PIN 

RATINGS 
ABSOLUTE MA%INUM VALUES 

D C AMPLIFIER 
VALUES ARE FOR EACH UNIT 

HEATER VOLTAGE 

HEATER CURRENT 

MAXIMUM PLATE VOLTAGE 

MAXIMUM PLATE CURRENT 

MAXIMUM PLATE DISSIPATION 

MAXIMUM PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

PEAK SIMULTANEOUS GRID TO PLATE VOLTAGE: 

PLATE 

GR i D 

MAXIMUM BULB TEMPERATURE 

(AT HOTTEST POINT ON BULB SURFACE) 

CONTINU EO ON FOLLOWING PAGE 

INCHES 

INCHES 

INCHES 

6.3f10~ voLTs 
2.5 AMP. 

300 voLTs 
125 MA. 

14 WATTS 

300 voLTs 
300 VOLTS 

+300 voLTs 
—300 voLTs 

200 °c 



TENTATIVE DATA 6520 

TUNO.80L  ~ 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM CIRCUIT VALUES 

MAXIMUM GRID—C IR CUIT RESISTANCE: 

FOR CATHODE—BIAS OPERATION 

FOR FIXED—BIAS OPERATION A

FOR COMBINED FIXED—AND CATHODE—BIAS OPERATIONS

1.0 
0.1 
0.1 

MEGOHM 

ME GOHM 

MEGOHM 

AWHEN FIXED BIAS IS USED, THE PLATE CIRCUIT SHOULD CONTAIN A PROTECTIVE RESISTgN CE TO PROVIDE 
A MINIMUM DROP OF 15 VOLTS DC AT THE NORMAL OPERATING CONDITIONS. E%C LUSIVE FIXED BIAS IS NOT 
RECOMMENDED. 

BW MEN COMBINED FIXED-AND CATH00 E-BIAS IS USED, THE CATHODE-BIAS PORTION SHOULD HAYE A MINIMUM 
VALUE OF 1.5 VOLTS DC AT THE NORMAL OPERATING CONDITIONS. 

CHARACTERISTICS RANGE VALUES FDR EQUIPMENT DESIGN 

MIN. MAX. 

HEATER CURRENTC 2.26 2.74 AMP. 
GRID—PLATE CAPACITANCE (EACH UNIT) 6.9 9.9 µµf 
INPUT CAPAC fTANCE (EACH UNIT) 4.7 7.7 µµf 
OUTPUT CAPACITANCE (EACH UNIT) 1.7 2.7 µµf 
HEATER—CATHODE CAPACITANCE: 

TRIODE UNIT #1 4.5 8.5 µµf 

TRIODE UNIT #2 4.1 B.1 µµf 
AMPLIFICATION FACTOR (EACH UNIT)

C ~ D 1.9 2.5 
PLATE CURRENT (EACH UNI 

T)C~D 100 125 MA• 
TRANSCONDUCTA NCE (EACH UNIT)

C ~ D 6400 7800 µMHOS 
REVERSE GRID CURRENT (EACH UNIT)

C I E --- 2.5 µAMP 

CWITH 6.j VOLTS AC OR DC ON HE4T ER. 

DWITN PLATE-SU PPIY VOLTAGE OF lj5 VOLTS, ANO CATHODE-BIAS RESISTOR OF 250 OHMS IN EACH CATHODE 
(BOTH TRIODE UNITS OP ERATIN GI. 

EWITH PLATE-SUPPLY VO ITAGE OF 115 VOLTS, AND GRID RESISTOR Of 1 MEG OHM IN EA CX GRID IBOTH 
TRIODE UNITS OPERATING). 

OPERATING NOTES 

THE MAXIMUM RATINGS IN THE TABULATED DATA FOR THE 6520 ARE LIMITING 
VALUES ABOVE WHICH THE SERVICEABILITY OF THE 6520 MAY BE IMPAIRED FROM 
THE VIEWPOINT OF THE LIFE AND SATISFACTORY PERFORMANCE. THEREFORE. IN 
ORDER NOT TO EXCEED THESE ABSOLUTE RATINGS. THE EQUIPMENT DESIGNER HAS 
THE RESPONSIBILITY OF DETERMINING AN AVERAGE DESIGN VALUE FOR EACH 
RATING BELOW THE ABSOLUTE VALUE OF THAT RATING BY AN AMOUNT SUCH THAT 
THE ABSOLUTE VALUES WILL NEVER BE EXCEEDED UNDER ANY USUAL CONDITION OF 
SUPPLY—VOLTAGE VARIATION IN THE EQUIPMENT ITSELF. 

J 
T UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION Bl00NFl ELD. NEW JERSEY, U.S.A. DECEMBER 1, 1958 PLATE N5 je5 



6520 TENTATIVE DATA 
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TENTATIVE DATA 6528 

GLASS BULB 

TUNG•SGL 

TWIN POWER TRIODE 

HEATER 
6.3t1O$ VOLTS 5.0 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 
LARGE WAFER WITH 

METAL SLEEVE 
8 PIN BASE 

THE 6528 IS A LONG LIFE, MECHANICALLY RUGGED, TWIN POWER TRIODE DE-
VELOPED ESPECIALLY FOR USE AS A PASSING TUBE IN SERIES REGULATED POWER 
SUPPLIES. FOR THIS SERVICE, A TUBE MUST BE ABLE TO-PASS LARGE CURRENTS 
OVER A WIDE VOLTAGE RANGE AND STILL EXHIBIT A LOW INTRINSIC VOLTAGE DROP 
WHEN OPERATED "WIDE OPEN". THE 6528 ADEQUATELY MEETS THESE. REQUIREMENTS. 

THE DESIGN FEATURES ZIRCONIUM COATED GRAPHITE ANODES THAT, WHILE LIGHTER 
IN WEIGHT THAN SIMILAR METAL ANODES, REMAIN WARP FREE DURING LIFE AND 
PROVIDE ONE OF THE BEST GAS "LETTERING" MEANS KNOWN. THE ANODES ARL 
SUPPORTED BY CERAA".IC INSULATORS. THE USE OF THESE INSULATORS AND THE HARD 
GLASS ENVELOPE PERMIT THE TUBE TO BE OUTGASSED AT HIGH TEMPERATURES DUR-
ING THE MANUFACTURING EXHAUST PROCESS. THIS ALLOWS THE TUBE TO BE RUN AT 
HIGH TEMPERATURES DURING OPERATION, WITHOUT THE EVOLUTION OF HARMFUL GAS 
FROM THE TUBE PARTS. 

MASSIVE CATHODES PROVIDE ADEQUATE EMISSION CURRENT RESERVE. GOLD PLATED 
MOLYBDENUM WIRES ARE EMPLOYED IN THE RUGGED GRID STRUCTURE. THE TUBE 
MOUNT IS BUILT ON A RUGGED BUTTON STEM, AND IS SUPPORTED FROM THE BULB 
BY MEANS OF FLEXIBLE METAL VIBRATION SNUBBERS. 

IN MAKING CIRCUITS ONE 6528 WILL REPLACE TWO OR THREE TYPE 6O8OWA OR 
THREE OR FOUR BEAM POWER TUBES. FOR EVEN HIGHER LEVELS OF CURRENT OR 
POWER, MANY 6528 TUBE SECTIONS CAN BE PARALLELED AS EXPLAINED IN THE AP-
PLICATION NOTES. 

CONTINUED ON FOLLOWING PAGE 

TONG-SOl ELECTRIC INC. ELECii20x TUBE DIVISION BL OO MFI EL D. NEW JE RSE7, U.S.A. APRIL 1, 1958 PLATE ik5229 



6528 TENTATIVE DATA 

TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

ELECTRICAL DATA 

HEATER VOLTAGE (, ~+lO,$ VOLTS 
HEATER CURRENT (Ef 6.3 VOLTS) 5,O AMP. 
MINIMUM CATHOD E. HEATING TIME ~ jO SECONDS 
TRANSCONDUCTANCE (PER SECTION) 3~ OOO µMHOS 
AMPLIFICATION FACTOR tj O 
INTER ELECTRODE CAPACITANCES PER TRIODE SECTION: 

GRID TO CATHODE 17,8 µµf 
GRID TO PLATE 23.8 µµf 
CATHODE TO PLATE 2.9 µµf 

HEATER TO CATHODE 15,Q LLµf 
INTER ELECTRODE CAPACITANCES BETWEEN TRIODE SECTIONS: 

SECTION #1 PLATE TO SECTION #2 PLATE Q,( µµt 
PLATE RESISTANCE 245 OHMS 

MECHANICAL DATA 

MOUNTING POSITION ANY 
(IF TUBE IS TO BE MOUNTED IN A HORIZONTAL POSITION IT IS 
RECOMMENDED THAT IT BE MOUNTED SO THAT THE BASE LUG KEY 
BE EITHER .DIRECTLY UP OR DIRECTLY DOWN) 

BULB TT 16 NONEX 
BASE LARGE WAFER OCTAL WITH METAL 

SLEE VE R B PIN S JETEC #B8-86 

AVERAGE NET WEIGHT 3,5 OUNCES 

MAXIMUM SHOCK RATING (NAVY HI IMPACT SHOCK MACHINE) 72O G 

MAJ(IMUM VIBRATION RATING: 

(O TO 50 CPS) lO G 

(50 TO 500 CPS) 5 6 

RATINGS 
AN SOLUTE VALUES 

MINIMUM MAXIMUM 

POWER DISSIPATION PER PLATE j'O WATTS 
PLATE CURRENT PER PLATE --- ~jOO MADC 

IF TUBE VOLTAGE DROP IS TO BE SWUNG MORE THAN 6 VOLTS, THIS 
CURRENT CANNOT BE REALIZED. SEE PLATE CHARACTERISTICS CURVE 

PLATE VOLTAGE O LIOO VOLT& DC 

HEATER-CATHODE VOLTAGE -3OO i'3OO VOLTS DC 
GRID VOLTAGE -'jOO O VOLTS DC 
GRID CURRENT PER GRID --- O MA. 

HEATER VOLTAGE 5,7 E),9 VOLTS 
ENVELOPE TEMPERATURE -_- '2 jQ °C 

ALTITUDE FOR FULL RATINGS --- lO OOO FEET 
IF COOLING IS PROVIDED TO KEEP BULB TEMPERATURE WITHIN 
RATINGS, ALTITUDE RATING CAN BE EXTENDED TO 60000 FEET 

TOTAL GRID CIRCUIT RESISTANCE IN 
REGULATOR SERVICE OR WITH FIXED BIAS 5OO SOOOO OHMS 

TOTAL GRID-CIRCUIT RESISTANCE 
WITH CATHODE BIAS ONLY 5OO SOOOOO OHMS 

RESISTANCE PER GRID LEG WHEN TRIODE 
SECTIONS ARE PF.R ALLELED 5OO OHMS 

CATHODE RESISTANCE: MINIMUM CgTHOD ERESISTANCE FER CATHODE LEG SHA~.L 
BE 10 OHMS OR THAT RESISTANCE NECESSARY TO PRO-
VIDE 10% OF THE GRID BIAS VOLTAGE, WHICHEVER IS 
GREATER. 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA 6528 

TUNG•SOL 
CONTINUED FRDM PRECEDING PAGE 

ADDITIONAL TESTS TO INSURE RELIABILITY 
RANDOMLY SELECTED SAMPLES ARE. SUBJECTED TO THE FOLLOWING TESTG 

SHOCK: 480 HAMMER ANGLE IN NAVY FLYWEIGHT 

HIGH IMPACT MACHINE (720G~MSEC) 

LIFE TEST: 1000 HOURS UNDER PLATE CURRENfi TEST CONDITIONS 

POST SHOCK AND LIFE TEST END POINTS: 

PLATE CURRENT (MIN.) (Rg l g =,05 MEG .) j30 MA 

TRANSCONDUCTANCE PER SECTION (MIN.) 23 500 µMHO 

HK LEAKAGE (MAX.) j00 µA 

GRID-CURRENT (MAX.) _(j µA 

RANGE OF VALUES 

CONDITIONS: Ef 6.3V~ Eb= 100V. 

E~ - 4'  R g~g SOCK) 

BOTH SECTIONS OPERATING. READINGS TAKEN 
AFTER 2 MIN. PREHEATING UNDER CONDITIONS 
OF Ef_6. 3, Ebb 190 V, E~ Q~ R~ 200 OHMS. 
EACH - SECTION 

PLATE CURRENT PER SECTION 

AMPLIFICATION FACTOR 

READ SEPARATELY. 

j40 
~.0 

.230 

jj.0 
MA~DC 

TRANSCONDUCTANCE 29 X00 45 X00 µ.MHOS 
HEATER CURRENT PER TUBE 4.75 5.25 AMP. 

CONDITIONS: Ef =6.}V, 

EO =-75V r

Eb gOpV. 

R~ =0 

PLATE CURRENT PER SECTION 0 3 MA. 

CONTINUED DN FOLLOWI XG PAGE 

T UN G-SDL ELECTRIC INO. ELECTRON TUBE DIVISION BL00 MFI ELD r NEW JE0. SE Y, U.S.A. APRIL 1r 1958 PI ATE: x5230 



6528 TENTATIVE DATA 

TUN6•SOL 
CONTINUED FROM PRECEDING PAGE 

APPLICATION NOTES 

THE 6528 IS WIDELY USED AS A °PASSING° TUBE OR SERIES REGULATOR IN CON-

TROLLED POWER SUPPLIES BECAUSE OF ,I TS HIGH TR ANSCONDUCTANCE AT RELATIVELY 

LOW PLATE VOLTAGES. TO PROVIDE THE DESIRED OUTPUT CURRENT S MANY TRIODE 

SECTIONS CAN BE PARALLELED. IF TUBE SECTIONS ARE TO BE PARAILELED~ HOW-

EVER~ THE DESIGNER IS STRONGLY URGED TO USE SUFFICIENT RESISTANCE IN 

EACH CATHODE LEG TO EQUALIZE CURRENT DIVISION AMONG THE TRIODE SECTIONS. 

RECOMMENDED VALUES FOR VARIOUS OPERATING CURRENTS ARE SHOWN ON THE PLATE 

CHARACTERISTICS CURVE. IF THE OUTPUT CURRENT OF THE SUPPLY IS NOT FIXED, 

USE THE RESISTANCE INDICATED FOR THE LOWEST CURRENT THAT APPROACHES THE 

MAXIMUM PLATE DISSIPATION LINE. CATHODE RESISTANCE IS SUPERIOR TO ANODE 

RESISTANCE BECAUSE IT PROVIDES MORE BIAS ON THE SECTIONS TAKING GREATER 

PLATE CURRENT. A CATHODE RESISTOR NEED BE ONLY ONE TENTH THE VALUE 

(~-) OF A PLATE RESISTOR S AND THEREFORE WILL DISSIPATE ONLY ONE TENTH 

THE POWER. IN ANY CASE, THE ONLY LOSSES INCURRED IN U'SIN6 A RESISTOR IS 

THE INSERTION LOSS OF THE RESISTOR ITSELF (LESS THAN ONE WATT) AND THf. 

ADDITIONAL VOLTAGE (LESS THAN 6 VOLTS) NECESSARY FROM THE UNREGULATED 

SUPPLY, A CATHODE RESISTOR ADDS A SMALL ADDITIONAL LOSS BY CAUSING THE 

PASSING TUBE TO WORK WITH NIGHER BIAS AND HENCE WITH GREATER TUBE DROP. 

A THIRTY SECOND CATHODE WARMUP TIME IS RECOMMENDED BEFORE THE PLATE 

VOLTAGE IS APPLIED. THIS IS ESPECIALLY NECESSARY IN CIRCUITS WHERE THE 

AMPLIFIER TUBE PLATE RESISTOR IS RETURNED TO THE PLATE SIDE OF THE PASS-

ING TUBE S AS ILLUSTRATED IN THE SIMPLIFIED CIRCUIT IN FIGURE 1• IN THIS 

CASE DURING WARMUP THE AMPLIFIER TUBE DRAWS LITTLE CURRENT, THERE IS 

LITTLE IR DROP ACROSS THE RESISTOR S AND THE GRID OF THE PASSING TUBE IS 

E FFECT I'V ELY TIED TO THE PLATE. THE PLATE WILL ATTEMPT TO DRAW EXCESSIVE 

CURRENT FROM THE PASSING TUBE I S CATHODE AND MAY SERIOUSLY IMPAIR TUBE 

LIFE. THE CIRCUIT IN FIGURE 2 IS PREFERA9LE FROM THE CONSIDERATION .OF 

THE SAFETY OF THE PASSING TUBE 80TH DURING WARMILP AND IN THE EVENT OF 

TROUBLE IN THE AMPLIFIER CIRCUIT OR IF THE AMP L.IFIER TUBE IS REMOVED 

FROM ITS SOCKET. IT HAS THE ADDITIONAL ADVANTAGE OF PROVIDING A CONSTANT 

VOLTAGE FOR THE AMPLIFIER CIRCUIT. HOWE VER B IF 7HE REGULATOR OUTPUT IS 

LOW (BELOW 250 VOLTS) IT WILL BE NECESSARY TO PROVIDE ADDITIONAL NEGA-

TIVE VOLTAGE FOR THE REFERENCE TUBE CIRCUIT. ALSO IF THE REGULATED OUT-

PUT VOLTAGE IS TO BE VARIABLE S IT MAY BE NECESSARY TO•FOLLOW FIGURE 1. 

PASSING TUBE OPERATION CONDITIONS SHOULD BE CHOSEN TO PROVIDE AS LOW A 

TUBE DROP AS POSSIBLE. A SAFETY MARGIN OF AT LEAST S VOLTS FROM THE ZERO 

BIAS LINE SHOULD BE ALLOWED HOWE VER~ F OR VARIATIONS OF INDIVIDUAL TUBES. 

SUFFICIENT BIAS EXCURSION SHOULD BE ALLOWED FOR OVERCOMING RIPPLE. THE 

AMPLIFIER CIRCUIT SHOULD BE ABLE TO COUNTERACT THE EFFECT OF UNBALANCE 
DUE PTO TUBE AGING. 

A 6R 10 RESISTOR SHOULD BE USED FOR EACH TRIODE SECTION. THIS SHOULD BE 

E NOOGH TO PREVENT PARASITIC OSCILLATION BUT NOT LARGE ENOUGH TO PREVENT 

LOSS OF CONTROL DUE TO A SMALL AMOUNT OF "GAS^ GRID CURRENT. A VALUE OF 

GRID RESISTANCE THgT MEETS BOTH THESE CONDITIONS IS 1,000 OHMS. HEATER 

VOLTAGE SHOULD BE KEPT AS CLOSE AS POSSIBLE TO 6.3 VOLTS AS MEASURED ON 

THE TUBE PINS. WHEN CONNECTING MANY HIGH DRAIN TUBE HEATERS ACROSS A 

SINGLE TRANSFORMER S BUS BARS FEEDING FROM ^ALTERNATE ENDS ^ (FIGURE 3) 

SHOULD BE USED WITH A STRANDED PAIR FEEDING INDIVIDUAL SOCKETS. 

J 



TENTATIVE DATA 6528 

6528 
EACH TRIODE UNIT 

Ef = 6.3 Volts 

HORIZONTAL LINES SHOW VARIOUS 
RANGES OF OPERATION FOR S-ERIE 
REGULATOR SERVICE. RESISTANCE 
VALUES GIVEN ARE CATHODE RESIS—
TANCE PER LEG S WHEN TRIODE SEC—
TIONS ARE TO BE OPERATED IN 
PA_R ALLEL. 
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6528 TENTATIVE DATA 

6528 
EACH TRIODE SECTION 

Et = 6.3 Volts 
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I 

6528 

Ef = 6.3 Volts 
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TENTATIVE DATA 6542 

--# 4. 00 
MAX 

2.125
11

MAX. 

i
1.511
MIN. 

GLASS BULB 

TUNG•SOL 

VOLTAGE REGULATOR 
SUB-MINIATURE TYPE 

COLD CATHODE 

ANY MOUNTING POSITION 

BOTTOM VIEW 
0.016" TINNED 
FLEXIBLE LEADS 

0.096" CENTER TO CENTER 

THE 6542 IS A TWO ELECTRODE, INERT-GAS-FILLED COLD CATHODE SUBMINIATURE 
TUBE INTENDED FOR USE AS A VOLTAGE REGULATOR. THE TUBE HAS A MAINTAINING 
VOLTAGE OF APPROXIMATELY 150 VOLTS OVER A CURRENT RANGE OF 5 TO 25 MA. 
THE 6542 IS EXCELLENT FOR APPLICATIONS WHICH REQUIRE GOOD VOLTAGE REG-
ULATION AND LONG LIFE, CONSISTENT WITH SMALL SIZE AND LOW WEIGHT. 

ELECTRICAL DATA 

CATHODE COLD 

MOUNTING POSITION 

MAXIMUM OVERALL LENGTH 

MAXIMUM DIAMETER 

WEIGHT (APPR OX.) 

BULB 

BASE 

MECHANICAL DATA 

ANY 

2.125 
0.400 
0.16 
T-3 

SUB-MINIATURE FLAT PRESS 

WITH 3 FLYING LEADS 

CONTINUED ON FOLLOWING PAGE 

INCHES 

INCHES 
OUNCES 

T UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION, BLOOM FI ELD~ NEW UERS EY E U.S.A. DECEMBER 1, 1958 PLATE #5386 



6542 TENTATIVE DATA 

TUNG•SGL 

CON71NUE0 FROM PRECEDING PAGE 

RATINGS 
A 850 LUTE VALUES 

MAXIMUM DC CATHODE CURRENT 25 MA. 

MINIMUM DC CATHODE CURRENT jF MA. 

MAXIMUM BULB TEMPERATURE LSS ° C 

MINIMUM AM9IENT TEMPERATURE -5 jr ° C 

MAXIMUM ALTITUDE GO OOO FEET 

CIRCUIT VALUES 

MAXIMUM SHUNT CAPACITOR 0.1 µf 
SE R}ES RESfSTOR SEE OPERATION NOTES 

EQUIPMENT DESIGN AND RANGE VALUES 

MIN. AV6. MAX. 

DC ANODE SUPPLY VOLTAGE 1H5* --- --- VOLTS 

ANODE BREAKDOWN VOLTAGE --- 15O 1HO VOLTS 

TUBE VOLTAGE DROP 14O 147 168 VOLTS 

REGULATION (S TO 30 MA.) --- O.H ( VOLTS 

s 
IN ORDER TO ASSURE STARTING THROUGH TUeE LIFE NOT LE5.5 THAN THE SPECIFIED SUPPLY VOLTAGE 
SHOULD BE PROVIDED. 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA 6542 

TUNO.80L 
CONTINUED FROM PRECEDING PAGE 

OPERATING NOTES 

IN THE OPERATION OF AGLOW TUBE THERE ARE SEVERAL REQUIREMENTS WHICH MUST 
ALWAYS BE MET. THE FIRST IS THAT THE SUPPLY VOLTAGE MUST ALWAYS BE 

GREATER THAN THE ANODE BREAKDOWN VOLTAGE AND THE SECOND IS THAT SUF-

FICIENT RESISTANCE MUST ALWAYS BE PUT IN SERIES WITH THE TUBE INOR-

DER TO LIMIT THE CURRENT TO THE MINIMUM AND MAXIMUM VALUES GIVEN IN THE 

RATINGS. 

IN ORDER TO ILLUSTRATE HOW TO CALCULATE THE VALUE OF THE SERIES RESIS-

TANCE A TYPICAL REGULATOR CJRCUIT IS SHOWN IN FIGURE 1. 

FROM FIGURE 1 WE SEE THAT V1 IS THE UNREGULATED SUPPLY VOL TA GE, Vp IS THE 

TUBE VOLTAGE DROP ON THE REGULATED VOLTAGE SUPPl1ED TO THE LOAD S R1 IS 

THE SERIES LIMITING RESISTOR S R L IS THE VARIABLE LOAD S IT IS THE TUBE 

CURRENT AND IL IS THE LOAD CURRENT. 

WE SEE THAT THE TUBE CURRENT WILL BE A MAXIMUM WHEN THE SUPPLY VOLTAGE 

IS A MAXIMUM (V1 MAX.), WHEN THE LOAD CURRENT IS A MINIMUM (IL MIN.); 

AND WHEN THE TUBE VOLTAGE DROP IS A MINIMUM (V Z MIN.). THEREFORE THE 

CONDITIONS WHICH DETERMINE THE LOWER LIMIT FOR THE SERIES RESISTANCE 

R 1 ARE THAT 

R V1 MAX. - V2 MIN. 
i ~ IT MAX, + jL MIN. 

FN A LIKE MANNER IT CAN BE SHOWN THAT THE VALUE OF R1 IN ORUER TO LIMIT 

THE CURRENT TO THE MINIMUM VALUE REQUIRES THAT 

~ V1 MIN. - VZ MAX. 

R 1 IT MIN. 'H IL MAX, 

WHEN THESE VALUES HAVE BEEN COMPUTED ONE SHOULD CHECK TO SEE IF THERE 

IS SUFFICIENT STARTING VOLTAGE BY THE FOLLOWING RELATION 

RL 

V1 MIN,   ~ V STARTING 

R1 + RL 

FIGURE I 

` CONTINUED ON FOLLOWING PAGE 

T UNG-BOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. DECEMBER 1, 1958 PLATE *5387 



6542 TENTATIVE DATA 

O 

TO D—C 
VOLTAGE 
SUPPLY 

vvv~, 

TUNG•SOL 

6542 

TO D- `L 

VOLTAGE 
SUPPLY 

6542 

1 

REGULATED 

VOLTAGE 
OF 300 VOLTS 
(aPPRox.) 

1 
REGULATED 
VOLTAGE 

OF 150 VOLTS 
(APPROX.) 

0 

OPERATION OF REGULATOR TUBES IN SERIES 

FIGURE 2 

SERIES 
RESISTOR 

~~ 

6542 REGULATED 
VOLTAGE 

TYPICA CIRCUIT FOR VOLTAGE REGULATOR 
FIGURE 3 



TENTATIVE DATA 6542 

TUNG•SOL 

W MEN THESE CALCULATIONS HAVE BEEN MADE AND THERE IS INSUFFICIENT START-

ING VOLT A.GE~ A NEW LOAD CURRENT OF LOWER VALUE MUST BE USED AND THE 

CALCULATIONS REPEATED. 

CIRCUITS WHICH HAVE A CAPACITOR IN SHUNT WITH THE 6542 SHOULD BE LIMITED 

IN VALUE TO 0.1 /lfr LARGER VALUES MIGHT CAUSE OSCILLATIONS. 

OPERATION OF THE 65421N PARALLEL IS NOT RECOMMENDED UNLESS A RESISTANCE 

OF APPROXIMATELY 100 OHMS IS USED IN SERIES WITH EACH 6542 TO EQUILIZE 

DIVISION OF CURRENT. HOWEVER IT SHOULD BE NOTED THAT WHILE THIS ENABLES 

O NE TO HANDLE MORE LOAD CURRENT I7 REDUCES THE REGULATION THAT CAN BE 

OBTAINED. 

IF IT IS DESIRED TO OBTAIN HIGHER REGULATING VOLTAGES TUBES MAY BE OP-

ERATED IN SERIES AS INDICATED IN FIGURE 2• HOWEVER CARE SHOULD BE TAKEN 

TO SEE THAT SUFFICIENT SUPPLY VOLTAGE IS AVAILABLE TO START 80TH TUBES. 

a 

6AT4 
450-0-450 V 

Y 2hy 

Ql 

6336 

4 mfd. 
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65' 

TYPICAL APPLICATION OF 6542 

USED IN VOLTAGE REGULATED POWER SUPPLY 

FIGURE 4 
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6550 

TUNO.80L 
PENTODE 

FOR 

AUDIO SERVICE APPLICATIONS 

4.188 
MAX 

4.750 COATED UNIPOTEN TIAL CATHODE MAx 

ANY MOUNTING POSITION 

GLASS BULB 

LARGE WAFER OCTAL F 

WITH BARRIERS 
7 PIN LOW LOSS B7-99 

BOTTOM VIEW 

BASING DIAGRAM 
JEDEC 7AC 

PIN 1 - NO CONNECTION 
OR BASE SHELL 

THE 6550 IS A BEAM PENTODE POWER AMPLIFIER PRIMARILY DESIGNED FOR AUDIO SERVICE. IT 

CARRIES A 42 WATT PLATE DISSIPATION RATING WHICH PROVIDES FOR PUSH-PULL AMPLIFIER 

DESIGNS UP TO 100 WATTS OUTPUT. CONSTRUCTION FEATURES PROVIDE FOR RELIABLE OPERA-

TION AT FULL RATINGS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT SHIELD 

GRID 1 TO PLATE O.B pf 

INPUT 15 pf 

OUTPUT 10 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-]39 

AVERAGE CHARACTERISTICS 6.3 VOLTS -j 1.6 AMP. 

HEATER SUPPLY LIMITS: 
VOLTAGE OPERATION 6.3±0.6 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 300 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

INDICATES A CHANGE. 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELO, NEW JERSEY, U.S.A., JULY 1, 196j PLATE •6755 



6550 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES - 5 EE EIA STANDARD RS-739 

PLATE VOLTAGE, DC 660 VOLTS 
GRID 2 VOLTAGE, DC 

PENTODE CONNECTION 440 VOLTS 

TRIODE AND ULTRA-LINEAR CONNECTION 500 VOLTS 

GRID 1 VOLTAGE, DC -300 TO 0 VOLTS 
PLATE DISSIPATION 42 WATTS 

GRID 2 DISSI PATION 

CONTINUOUS 6.0 WATTS 
INTERMITTENT-MUSIC OR SPEECH PEAKS 10.0 WATTS 

CATHODE CURRENT, DC 190 MA. 
GRID 1 CIRCUIT RESISTANCE 

FIXED BIAS 50 KOHMS 
SELF BIAS 250 KOHMS 

BULB TEMPERATURE 250 °C 

AVERAGE CHARACTERISTICS 

PENTODE CONNECTION 

PLATE VOLTAGE 250 VOLTS 
GRID 2 VOLTAGE 250 VOLTS 

GRID 1 VOLTAGE -14 VOLTS 
PLATE CURRENT 140 MA. 

GRID 2 CURRENT 12 MA. 

TRANSCON DUCTANCE 11,000 pMHOS 
PLATE RESISTANCE, APPROX. 15,000 OHMS 
TRIODE AMPLIFICATION FACTOR 8 

GRID 1 VOLTAGE FOR 1 MA PLATE CURRENT -40 VOLTS 

TYPICAL OPERATING CONDITIONS 

CLASS Al AUDIO AMPLIFIER- SINGLE TUBE 

PLATE VOLTAGE, DC 250 400 VOLTS 
GRID 2 VOLTAGE, OC 250 225 VOLTS 
GRID 1 VOLTAGE, DC -14 -16.5 VOLTS 
PEAK SIGNAL VOLTAGE 14 16.5 VOLTS 
ZERO-SIGNAL PLATE CURRENT, DC 140 87 MA. 
MAX. -SIGNAL PLATE CURRENT, DC 150 105 MA. 

ZERO-SIGNAL GRID 2 CURRENT, DC 12 4 MA. 

MAX. -SIGNAL GRID 2 CURRENT, DC 22 14 MA. 

LOAD RESISTANCE 1500 3000 OHMS 
TOTAL HARMONIC DISTORTION, AP PRO X. 7 13.5 PERCENT 
MAX. -SIGNAL POWER OUTPUT 12.5 20 WATTS 

CONTINUTED ON FOLLOWING PAGE 



6550 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS - coNT~o. 

PUSH-PULL CLASS A81 AUDIO AMPLIFIER 

PENTODE CONNECTION 

AVERAGE VALUES FOR TWO MATCHED TUBESA

SELF BIAS FIXED BIAS 

PLATE VOLTAGE, DC 400 400 450 600 VOLTS 
GRID 2 VOLTAGE, DC 310 270 310 300 VOLTS 
GRID 1 VOLTAGE, DC --- -23 -29.5 -32.5 VOLTS 
COMMON CATHODE RESISTOR 

BYPASSED 140 --- --- --- OHMS 

PEAK GRID-TO-GRID SIGNAL VOLTAGE 43 46 58 65 VOLTS 
ZERO-SIGNAL PLATE CURREN T,DC 170 170 150 100 MA. 
MAX.-SIGNAL PLATE CURRENT,DC 165 275 295 270 MA. 
ZERO-SIGNAL GRID 2 CU RR ENT, DC 10 9 9 5 MA. 

MAX.-SIGNAL GRID 2 CURRENT,DC 25 35 38 33 MA. 
EFFECTIVE LOAD, PLATE-TO-PLATE 5,000 3,500 3,500 5,000 OHMS 
TOTAL HARMONIC DISTORTION, 

APPROX. 0.7 0.6 1.5 3.0 PERCENT 
MAX.-SIGNAL POWER OUTPUT 40 60 77 100 WATTS 

PUSH-PULL AUDIO AMPLIFIER, ULTRA-LINEAR OPERATION 

GRID ~ TAPPED AT 40% OF PRIMARY TURNS 

AVERAGE VALUES FOR TWO MATCHED TUB ES'~' 

SELF BIAS 

CLASS Al 

FIXED BIAS 

CLASS AB1 

PLATE AND GRID 2 VOLTAGE, DC 395 450 VOLTS 
GRID 1 VOLTAGE, DC --- -48 VOLTS 
COMMON CATHODE RESISTOR -BYPASSED 200 --- OHMS 
PEAK GRID-TO-GRID SIGNAL VOLTAGE 70 96 VOLTS 
ZERO-SIGNAL PLATE CURRENT, DC 170 150 NA. 
MAX.-SIGNAL PLATE CURRENT, DC 174 265 MA. 
ZERO-SIGNAL GRID 2 CURRENT, DC 12.5 12 MA. 
MAX.-SIGNAL GRID 2 CURRENT, DC 23 38 MA. 

EFFECTIVE LOAD, PLATE-TO-PLATE 5600 4000 OHMS 
TOTAL HARMONiC DISTORTION (APPROX.) 1.5 2.4 PERCENT 
MAX.-SIGNAL POWER OUTPUT 34 70 WATTS 

A 
A SMALL RESISTOR IN SERIES WITH EACH CATHODE IS RECOMMENDED FOR BETTER MAINTENANCE OF BAL-
ANCE BETWEEN TUBES. 

TONG-SOL ELECTRIC INC.. ELECTRON TUBE DIYIS ION, BLOOMFI ELD, NEW JERSEY, U. S. A.. MARCH 1, 196j PLATE u6679 
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TUN6•EOL 

TRIODE OSCILLATOR 

THE 6562 IS AN INTEGRAL-CAVITY OSCILLATOR ASSEMBLY DESIGNED FOR TRANSMITTING SERV-

ICE IN BATTERY POWERED RADIOSONDES OPERATING NEAR 1680 MC/S. IT INCORPORATES A PEN-

CIL TRIODE WITH UNUSUALLY LOW HEATER POWER BATTERY DRAIN, RELATIVELY HIGH PLATE 

CIRCUIT EFFICIENCY, LOW FREQUENCY DRIFT AND A WEIGHT OF ONLY 0.80UNCE5. THEOUT-
PUT FREQUENCY CAN BE ADJUSTED BETWEEN 1668 AND 1692 MC/S BY MEANS OF AN ADJUSTMENT 

SCREW POSITIONED IN THE PLATE RESONATOR. THE~CATHODE RESONATOR IS PRE-TUNED FOR 

UNIFORM POWER OUTPUT OVER THE TUNEABLE FREQUENCY RANGE. THE COAXIAL TERMINAL 

IS LOOP COUPLED TO THE PLATE RESONATOR. 

MECHANICAL DATA 

TERMINAL CONNECTIONS 

COAXIAL 
OUTPUT 
TERMINAL 

PHYSICAL DIMENSIONS 

P 

RESONATORS 

K,H 

ELECTRICAL DATA 

H: HEATER 

K: CATHODE 

G: GRID 
P: PLATE 

SEE OUTLINE AND NOTES 

HEATER CHARACTERISTICS AND RATINGS 
ABSOLUTE MAXIMUM SYSTEM -SEE EIA STANDARD RS-I39 

AVERAGE CHARACTERISTICS 6.0 VOLTS 160 MA. 

LIMITS OF APPLIED VOLTAGE 5.2 TO 6.6 VOLTS 

MAXIMUM RATINGS 
ABSOLUTE MA%IMUM SYSTEM -SEE EIA STANDARD RS-]39 

FOR ALTITUDES UP TO 100,000 FEET 

DC PLATE-TO-GRID VOLTAGE 120 VOLTS 
PLATE DISSIPATION 3.6 WATTS 
PLATE INPUT 4 WATTS 

DC PLATE CURRENT ~ ~• 
DC GRID CURRENT 8 MA. 

AMBIENT TEMPERATURE -55 TO+75 °C 

CONTINUED ON FOL lO WING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOM FIE LD, NEW JERSEY, U.S.A. FEBRUARY 1, 1963 PLATE tt6666 
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TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

OUTLINE 

.1511.00; DIA Rf OU 1P111 TfRMI NAL 

F REOIIENLv 
ADJUSTMF NT SL'RFW 

GIAMPING ZONE 

X53 .010 DIA PLATE TERMINAL 

.OVOt.001 UTA 

_ ~I 

AX. ~ ~ ~ - 

IIDADDIl~ 

u 
I

~~ 

~ , IJI 

.nlox.ltn Ter ~, 

N70 M 

293 r .GY? 

~XX) MAx 

DIME N.S IONS IN INCHf 

NOTES: 

.525 

XV MIN. 

270 MAX. 

IN. 

.P65:.o15 uD 
(;klU TF RMINAL 

51.010 DIA CATHGDE TERMINAL 

+.002 
.0^J .007 DIA 

f LEXI OLf HL AIkR IEAIY~ 
1.5Ui MIN. L 

I. THE AXES OF THE INNER AND OUTER CONDUCTORS OF THE COAXIAL OUTPUT TERMINAL COINCIDE WITH 

IN 0.010". 

2. THE END OF THE INSULATOR IN THE COAXIAL OUTPUT TERMINAL ALIGNS WITH THE EDGE OF THE OUTER 

CONDUCTOR (0.151" X0.003" DIAMETER) WI7MI110.005" 

3. DISTANCE BETWEEN CENTERLINE OF PLATE TE RMINAL AND CENTER LINE OF INNER CONDUCTOR (0.040" 

* 0.001" DIAMETER). 

CONTINUED ON FOLLOWING PAGE 
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TUNG•SGL 
CONTINUED FROM PRECEDING PAGE 

OPERATION AS CLASS C OSCILLATOR 

OPERATING FREQUENCY 1660 MC/S 

CHARACTERISTIC$ IMPEDANCE OF 
COAXIAL OUTPUT TERMINAL (APPROX.) 50 S2 

DC PLATE SUPPLY VOLTAGE 105 VOLTS 

GRID RESISTOR -ADJUSTED FOR 

STATED PLATE CURRENT AVG. VALUE 1800 Sl 
DC PLATE CURRENT 25.5 MA.

DC GRID CURRENT 3.5 MA. 
USEFUL POWER OUTPUT (APPROX.) 370 MW. 

CNARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

MIN. MAX. 

TUNING RANGE L553 1692 MC/5 

LOAD ADJUSTED FOR VOLTAGE 

STANDING WAVE RATIO 1.1 

HEATER CURRENT AT Ef=5.2 V. 135 157 MA. 
GRID RESISTOR -SEE NOTE 1300 2400 S2 

USEFUL POWER OUTPUT AT 
Ef = 5.2 V., Ebb = 95 V. 300 MW. 

SPECIAL TESTS AND PERFORMANCE DATA 

CONTROLLED ON A SAMPLING BASIS 

LOW-PRESSURE VOLTAGE BREAKDOWN TEST 

HIGH-FREQUENCY VIBRATION TEST 

MILITARY SPECIFICATIONS SHORTS AND CONTINUITY TEST PERFORMED ON ALL DEVICES 

TEMPERATURE-FREQUENCY PERFORMANCE 

5 HOUR RADIOSONDE LIFE PERFORMANCE TEST 

NOTE: 

ADJUSTED TO GIVE PLATE CURRENT AS CHOSE AS POSSIBLE, 8UT NOT EXCEEDING 33 MA. 

OPERATE WITH Ef = 6.6 v., Ebb = 117 V., PLATE LOAD RESISTANCE OF SO SZ, FREQUENCY 

ADJUSTED TO 1660+3, —1 MC/S. 

TUNG-SQL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A. FEBRUARY 1, 1963 PLATE ttd667 
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6611 

OUTLINE DRAWING 
JEDEC 2-1 

5u j21 

I I I 

GLASS BULB 
BULB ENTIRELY COATED 
WITH METALLIC SHIELD 

CONNECTED TO LEAD #3 

COLOR DOT IS ADJACENT 
TO LEAD #1 

TUNc•so~ 

PENTODE 
SUBMINIATURE 

FILAMENTARY TYPE 

FOR RF APPLICATIONS 

ANY MOUNTING POSITION 

F+,G3 

BASING DIAGRAM 

F-,G3 

BOTTOM VIEW 

5 FLEXIBLE IN-LINE TINNED 
LEADS 0.076" DIA. 0.048" 

CENTER-TO-CENTER 

THE 6611 IS A FILAMENTARY TYPE, FULLY SHIELDED PENTODE IN THE T-2 X 3 SUBMINI-
ATURE CONSTRUCTION. IT IS DESIGNED FOR USE IN RF APPLICATIONS WHERE ECONOMY 
OF SPACE, WEIGHT AND BATTERY DRAIN IS ESSENTIAL. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID 1 TO PLATE MAX. 0.008 pf 
INPUT 4.0 pf 
OUTPUT 4.0 pf 

FILAMENT CHARACTERISTICS AND RATINGS 
ABSOLUTE MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 1.25 VOLTS 20 MA 

LIMITS OF APPLIED VOLTAGE 1.25 ± 0.35 VOLTS 

MAXIMUM RATINGS 
ABSOLUTE MAXIMUM VALUES -SEE EIA STANDARD RS•239 

PLATE VOLTAGE 50 VOLTS 
GRID 2 VOLTAGE 50 VOLTS 

PLATE DISSIPATION 0.10 WATT 
GRID 2 DISSIPATION 0.02 WATT 
TOTAL CATHODE CURRENT 1.9 MA 

1 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOM FIELD, NEW JERSEY, U.S.A. JULY-DEC. 1965 PLATE #7082 
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TUNc•so~ 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND TYPICAL OPERATION 
CLA 55 A~ AMPLIFIER 

PLATE VOLTAGE 30 45 VOLTS 
GRID 2 VOLTAGE 30 *45 VOLTS 
GRID 1 VOLTAGE (GRID RESISTOR = 5 MEGOHMS) 0 0 VOLTS 
PLATE CURRENT 1.0 1.0 MA 
GRID 2 CURRENT 0.35 0.35 MA 
TRANSCONDUCTANCE 1,000 1,000 MHOS 
PLATE RESISTANCE —APPROX. 0.4 0.4 MEGOHM 

GRID 1 VOLTAGE (APPROX.) FOR Gm = 10 vMHOS —3.0 VOLTS 

*GRID 2 SUPPLY VOLTAGE THROUGH SERIES 47,000 OHMS SUPPLY RESISTOR. 
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TENTATIVE DATA 6627/062WA 

a 
i 

f 

3' 
~~ 

rMAx 
I R 

23e 
MAX 

25. 
8 

MAX 

J 

GLASS BULB 

11 II 

TUNO.80L 

VOLTAGE REGULATOR 

MINIATURE TYPE 

COLD CATHODE 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL—BUTTON MINIATURE 

7 PIN BASE 

THE 6627/OB2WA IS A MINIATURE, TWO ELECTRODE, INERT-GAS—FILLED, COLC 
CATHODE TUBE FOR USE AS A VOLTAGE REGULATOR. IT MAINTAINS PRACTICALLY 
CONSTANT OPERATING VOLTAGE OVER A CURRENT RANGE OF 5 TO 30 MILLIAMPERES. 
IT HAS BEEN DESIGNED TO GIVE EXTREMELY SMALL VOLTAGE DRIFT THROUGHOUT 
LIFE BY CONTROLLED MANUFACTURING PROCESSES. THIS TUBE HAS BEEN SPECIALLY 
DESIGNED TO MAINTAIN STABLE OPERATING VOLTAGES THROUGH LIFE, EVEN IN 
APPLICATIONS WHICH REQUIRE TUBES TO OPERATE CONTINUOUSLY UNDER ENVIRON—
MENTAL CONDITIONS WHICH RAISE THE BULB TEMPERATURE TO A MAXIMUM OF 150°C 

OVER THE RANGE OF 6 TO 10 MILLIAMPERES, THIS TUBE EXHIBITS REFERENCE 
TUBE CHARACTERISTICS. THE 6627/082WA ALSO HAS IMPROVED CHARACTERISTICS 
FOR SHOCK, VIBRATION, AND DARK BREAKDOWN VOLTAGE. 

ELECTRICAL DATA 

CATHODE COLD 

MOUNTING POSITION 

MAXIMUM OVERALL LENGTH 

MAXIMUM SEATED LENGTH 

MAXIMUM DIAMETER 
WEIGHT (APPROX.) 

BULB 

BASE 

MECHANICAL DATA 

ANY 

2 5/8 
2 3/8 
3/4 
0.3 

T-5 1/2 
SMALL—BUTTON MINIATURE 

7 PIN (JEDEC EZ- 1) 

CONTINUED ON fO LLOWING PAGE 

INCHES 

INCHES 

INCHES 

OUNCES 

J 
TONG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFIEID, NEW JERSEY, U.S.A. JAN UAgY 1, 1959 PLATE 15)90 



6627/OB2WA TENTATIVE DATA 

TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

RATINGS 
ABSOLUTE VALUES 

MAXIMUM pC CATHODE CURRENT 

MINIMUM DC CATHODE CURRENT 

MAXIMUM BULB TEMPERATURE 

MINIMUM AMBIENT TEMPERATURE 

MAXIMUM ALTITUDE 

MAXIMUM INVERSE VOLTAGE 

SHOCK IMPACT 

VIBRATION FATIGUE 

MAXIMUM SHUNT CAPACITOR 

SERIES RESISTOR 

3O MA. 

5 MA. 

150 °c 
—55 °c 

120 000 FEET 
—5O. VOLTS 

45D G/ms 
2.5 G 

CIRCUIT VALUES 

0.1 
SEE OPERATION NOTES 

ADDITIONAL TESTS TO INSURE RELIABILITY 
RANDOMLY SELECTED SAMPLES ARE SUBJECTED TO THE FOLLOWING TESTS 

SHOCK: 30° HAMMER ANGLE IN NAVY, FLYWEiGHT~ HIGH IMPACT 

MACHINE (450 G%msec). 

FATIGUE: 25 CPS, 0.08" TOTAL DISPLACEMENT, FOR 32 HOURS IN 

OF 3 MUTUALLY PERPENDICULAR PLANES (2.5 GJ . 

POST SHOCK AND FATIGUE LIMITS: 

IONIZATION VOLTAGE (MAX.) 

TUBE VOLTAGE DROP ( 5. & 30. MA.) 

REGULATION (5. TO 30. MA.) (MAX.) 

SURVIVAL RATE LIFE TEST (100 HOURS): END POINT: 

105 To 
130 
111 
2.5 

voc 
voc 
voc 

C HAN6E IN TUBE VOLTAGE DROP FROM INITIAL VALVE 5 PERCENT 

VOLTAGE REPEATABILITY (MAX.) O.4 VDC 

INTERMITTENT LIFE TEST: END POINTS (SCXJ HOURS): 

CHANGE IN TUBE VOLTAGE DROP FROM INITIAL VALUE (MAX.) 3 PERCENT 

TUBE VOLTAGE DROP lO3 TO 113 VDC. 

REGULATION (MAX.) 3.O VDC. 

IONIZATION VOLTAGE (MAX.) 13O VOC 

END POINTS (1000 HOURS): 

CHANGE IN TUBE VOLTAGE DROP FROM INITIAL VALUE (MAX.) 4 PERCENT 

TUBE VOLTAGE DROP lO3 TO 116 VDC 

REGULATION (MAX.) 3.O VDC 

IONIZATION VOLTAGE (MAX.) 13O VDC 

VOLTAGE REPEATABILITY (MAX.) O.4 VDC 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA 6627/082WA 

TUNO•SOL 
L ONTINU ED FROM PRECEDING PAGE 

e 

's

•''^~ 

EQUIPMENT DESIGN AND RANGE VALUES 
MIN. AV6. MAX. 

DC ANODE SUPPLY VOLTAGE IN DARKNESS j3OA --- --- VOLTS 

DC ANODE SUPPLY VOLTAGE IN LIGHT jjOA --- --- VOLTS 

ANODE BREAKDOWN VOLTAGE --- jj8 j3O VOLTS 

TUBE VOLTAGE DROP (1) AT S. MA. jO3 jO7 --- VOLTS 

TUBE VOLTAGE DROP (2) AT 30. MA. --- LO$ jj6 VOLTS 

REGULATION j.l 2.5 VOLTS 

VOLTAGE JUMPS Q ZOO MVOLTS 

V OLTAGE. REPEATABILITYC O.j O.4 VOLTS 

OSCILLATION (AURAL CHECK) --- ---

NOISE O jr,O MVOLTS 

LEAKAGE CURRENT (Eb SOV, RP 3pp~Z) O 5.O µAMPS 

MAXIMUM SHUNT CAPACITOR --- --- O.j µF 
SERIES RESISTOR D 

MAXIMUM CURRENT THROUGH 

INTERCONNECTED LEADS 1.0 AMP. 

ATO ASSURE STARTING THROUGHOUT TUBE LIFE. THE SUPPLY VOLTAGE SHOULD NOT BE LESS THAN THIS VALUE. 

BTHE MA%IMUM YO LTAGE fLUCTUATI ON AT ANY CURRENT LEVEL WITHIN THE CURRENT RANGE OF 6 TO 10 MA. 

CTUBE IS CYCLED ONE MiN UTE ON AND ONE MINUTE OFF FOR FIVE CYCLES. READINGS ARE TAN EN INITIALLY 
AND AT THE ENO OF EACH "ON" PERIOD. 

DSU FFICI ENT SERIES RESISTANCE MUST BE USED TO LIMIT THE CURRENT TO A MA%IMUM OF j0. MA. AT THE 
HIGH ST ANO DE SUPP LY VOLTAGE AND TO LIMIT THE CURRENT TO A MINIMUM OF 5. MA. AT THE LOWEST ANODE 
SUPPLY VOLTAGE. 

109 

0 
y 
J 
O 

-~ 108 
d 
O 
K 
D 

W 
C7 
a 
J 

107 
w 

6627/0B2WA 

TYPICAL AVERAGE TUBE VOLTAGE 
DROP VS. TUBE CURRENT 

108  
0 10 20 30 

TUBE CURRENT (MILLIAMPERESI D.C. 

40 
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6627/OB2WA TENTATIVE DATA 

TUNO.80L 
CONTINUED FFDM Pq EC EDING PAGE 

OPERATING NOTES 

IN THE OPERATION OF AGLOW TUBE THERE ARE SEVERAL REQUIREMENTS WHICH MUST 

ALWAYS BE MET. THE FIRST IS THAT THE SUPPLY VOLTAGE MUST ALWAYS BE 

GREATER THAN THE ANODE BREAKDOWN VOLTAGE AND THE SECOND IS THAT SUF-

FICIENT RESISTANCE MUST ALWAYS BE PUT IN SERIES WITH THE TUBE INOR-

DER TO LIMIT TB.E CURRENT TO THE MINIMUM AND MAXIMUM VALUES GIVEN IN THE 

RATINGS. 

IN ORDER TO ILLUSTRATE HOW TO CALCULATE THE VALUE OF THE SERIES RESIS-

TANCE A TYPICAL REGULATOR CIRCUIT IS SHOWN IN FIGURE ~, 

FROM FIGURE 1 WE SEE THAT V1 IS THE UNREGULATED SUPPLY VOLTAGE, VZ IS THE 

TUBE VOLTAGE DROP OR THE REGUL-A TED VOLTAGE SUPPLIED TO THE LOAD S R1 IS 

THE SERIES LIMITING RESISTOR I Rz IS THE VARIABLE LOAD S I7 IS THE TUBE 

CURRENT ANO IL IS THE LOAD CURRENT. 

WE SEE THAT THE TUBE CURRENT WILL BE A MAXIMUM WHEN THE SUPPLY VOLTA6E 

IS A MAXIMUM (Vi MAX.I~ WHEN THE LOAD CURRENT IS A MINIMUM (IL MIN.); 

AND WHEN THE TUtlE VOLTAGE DROP IS A MINIMUM (Vz MIN.). THEREFORE THE 

CONDITIONS WHICH DETERMINE THE LOWER LIMIT FOR THE SERIES RESISTANCE 

R 1 ARE THAT _ 

RI 
7 Vj MA%. - V2 MIN. 

IT MAX. + IL MIN. 

IN A LIKE MANNER IT CAN BE SHOWN THAT THE VALUE OF R 1 IN ORDER TO LIMIT 

THE CURRENT TO THE MINIMUM VALUE REQUIRES THAT 

~ V1 MIN. - V2 MAX. 

R1 I7 MIN. + IL MAX. 

WHEN THESE VALUES NAVE BEEN COMPUTED I ONE SHOUL6 CHECK TO SEE IF THERE 

IS SUFFICIENT STAR TY NG VOLTAGE BY THE FOLLOWING RELATION 

R Z

V1 MIN.   ~ V STARTING 

R 1 + R 2 

FIGURE I 

CONTINUED ON FOLLOWING PAGE 

 J 



TENTATIVE DATA 

~  TUNO.80L 

6627/OB2WA 

TO D-C 
VOLTAGE 
SUPPLY 

6627/OA2WA 

CONTINUED FROM PRECEDING PAGE 

Bp+ 

6627/062WA 

REGULATED 

VOLTAGE 

OF 258 VOLTS 

B~+ 
 s 

B-
REGULATED 

VOLTAGE 

OF 150 VOLTS 
OPERATION OF REGULATOR TUBES IN SERIES 

FIGURE 2 

SERIES 

RESISTOR 

TO D-C 

VOLTAGE 

SUPPLY 

TYPICAL CIRCUIT FOR VOLTAGE REGULATOR 

FIGURE 3 

CONTINUED ON FOLLOWING PAGE 
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6627/OB2WA TENTATIVE DATA 

TUNG•SOl 

CONTINUED FROM PRECEDING PAGE 

iY HEN THESE CALCULATIONS HAVE BEEN MADE AND THERE IS INSUFFICIENT START-

ING VOLTAGE S A NEW LOAD CURRENT OF LOWER VALUE MUST BE USED AND THE 

CALCULATIONS REPEATED. 

CIRCUITS WHICH HAVE A CAPACITOR IN SHUNT WITH THE 6627/082WA SHOULD BE 
LIMITED IN VALUE TO 0.1 µfd; LARGER VALUES MAY CAUSE THE TUBE TO OSC U —
LATE. 

OPERATION OF THE 6627/OB2WA IN PAR giLEL IS NOT RECOMMENDED UNLESS A RE—

SISTANCE OF APPROXIMATELY 100 OHMS IS USED IN SERIES WITH EACH 6627/OB2WA 

TO EQUALIZE DIVISION OF THE CURRENT. HOWEVER IT SHOULD BE NOTED THAT 

WHILE THIS TYPE OF OPERATION ENABLES ONE TO HANDLE MORE LOAD CURRENT, IT 

REDUCES THE REGULATION THAT CAN BE OBTAINED. 

IF IT IS DESIRED TO OBTAIN HIGHER REGULATING VOLTAGES TUBES MAY BE OP-

ERATED IN SERIES AS INDICATED IN FIGURE 2. HOWEVER CARE SHOULD BE TAKEN 

TO SEE THAT SUFFICIENT SUPPLY VOLTAGE IS AVAILABLE TO START BOTH TUBES. 

5AT4 
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6660 

TUNG•SI~L 

PEr~TooE 
MINIATURE TYPE 

FOR 

750" MOBILE COMMU NI(:ATIONS 
_MAX 

EQUIPMENT 

COATED UNIPOTENTIAL CATHODE 
I$, 

G3 
2.125" 1.875" 
MAX MAX 

ANY MOUNTING POSITION 

GLASS BULB 

MINIATURE BUTTON 

7 PIN BASE E7-1 

OUTLINE DRAWING 
JEDEC 5-2 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 7CC 

THE 6660 IS A MINIATURE REMOTE-CUTOFF PENTODE DESIGNED FOR USE AS A WIDE-BAND HIGH-

FREQUENCY AMPLIFIER. FEATURES OF THE TUBE INCLUDE LOW GRID-PLATE CAPACITANCE 

AND RELATIVELY HIGH TRANSCONDUCTANCE. ITS ELECTRICAL CHARACTERISTICS ARE ESSEN-

TIALLY EQUIVALENT TO THOSE OF THE 6BA6. 

THE 6660 MAY BE OPERATED WITHOUT SERIOUS DEGRADATION UNDER NORMAL VARIATIONS IN 

SUPPLY VOLTAGE AS ENCOUNTERED WITH AUTOMOTIVE ELECTRICAL SYSTEMS. ALTHOUGH THE 

TUBE WILL TOLERATE LARGE HEATER VOLTAGE VARIATIONS FOR SHORT PERIODS, HIGHER 

EQUIPMENT RELIABILITY CAN BE ACHIEVED WITH IMPROVED SUPPLY-VOLTAGE REGULATION. 

DIRECT INTERELECTRODE CAPACITANCES 

2 

WITH SHIELDA WITHOUT SHIELD 

GRID 1 TO PLATE, MAXIMUM 0.0035 0.0035 pf 

INPUT 5.5 5.5 pf 

OUTPUT 5.5 5.0 pf 

'A WITH EXTERNAL SHIELD 316 CONNECTED TO PIN 7. 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MA%IMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 300 M4. 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 6.3±1.3 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 100 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 100 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION. BLOONFI ELO. NEw JERSEY, U.S.A., NAY 1, 196'j PLATE X6111 
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TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MA7(IMUM VALUES -SEE EIA STANDARD RS-]39 

PLATE VOLTAGE 

GRID 2 SUPPLY VOLTAGE 
GRID 2 VOLTAGE 
POSITIVE DC GRID 1 VOLTAGE 
NEGATIVE DC GRID 1 VOLTAGE 
PLATE DISSIPATION 
GRID2 DISSIPATION 

330 
330 

See Rating Chart 

0 
55 
3.3 
0.65 

VOLTS 

VOLTS 

VOLTS 
VOLTS 
WATTS 
WATTS 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 100 250 VOLTS 
GRiD 3 VOLTAGE 0 0 VOLTS 
GRID 2 VOLTAGE 100 100 VOLTS 
CATHODE-BIAS RESISTOR 68 68 OHMS 
PLATE CURRENT 10.8 11 MA. 

GRID 2 CURRENT 4.4 4.2 MA. 

T RANSCONDUCTANCE 4,300 4,400 pMHOS 

PLATE RESISTANCE, APPROXIMATE 0.25 1 .0 MEGOHMS 

GRID 1 VOLTAGE, APPROXIMATE 
Gm = 40 pA4H05 —20 —20 VOLTS 

SPECIAL TESTS AND RATINGS 

HEATER-CYCLING RATING 
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PENTODE CONNECTION 
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PENTODE CONNECTION 

Eb = 250 Volts 
EC3 = 0 Volts 
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TUNG•SOL 

PENTODE 

MINIATURE TYPE 

FO R 

750 MOBILE COMMUNICATIONS 
MAX 

r EQUIPMENT 

1 
2.125° 1.875°
MAX MAX COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

  II I II 

GLASS BULB 

MINIATURE BUTTON 

7 PIN BASE E7-1 
OUTLINE DRAWING 

JEDEC 5.2 

GI IS,G3 

BOTTOM VIEW 
BASING DIAGRAM 

JEDEC 7CM 

THE 6661 IS A MINIATURE REMOTE•CUTOFF PENTODE DESIGNED FOR USE AS A WIDE•BAND HIGH-

FREQUENCY AMPLIFIER. 

THE 6661 MAY BE OPERATED WITHOUT SERIOUS DEGRADATION UNDER NORMAL VARIATIONS IN 

SUPPLY VOLTAGE AS ENCOUNTERED WITH AUTOMOTIVE ELECTRICAL SYSTEMS. ALTHOUGH THE 

TUBE WILL TOLERATE LARGE HEATER VOLTAGE VARIATIONS FOR SHORT PERIODS, HIGHER 

EQUIPMENT RELIABILITY CAN BE ACHIEVED WITH IMPROVED SUPPLY-VOLTAGE REGULATION. 

THE ELECTRICAL CHARACTERISTICS OF THE 6666 ARE EQUIVALENT TO THE bBHb. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH WITHOUT 
SHIEL DA SHIELD 

GRID 1 TO PLATE, MAXIMUM 0.0035 0.0035 pf 

INPUT 5.4 5.4 Pf 
OUTPUT 4.4 4.4 Pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 150 

HEATER SUPPLY LIMITS: 
VOLTAGE OPERATION 6.3*1.3 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 100 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 100 VOLTS 

AWITH EXTERNAL SHIELD 316 CONNECTED TO PINS Z ANO 7. 

1 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE OI VISION, BLOOMFI ELD, NEW JERSEY, U.S.A., MAY 1, 196j PLATE #6120 
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TUNG•SGL 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES - 5 EE EIA STANDARD RS-739 

PLATE VOL T..GE 330 VOLTS 
GRID 2 SUPPLY VOLTAGE 330 VOLTS 
GRID 2 VOLTAGE See Rating Chart 
POSITIVE DC GRID 1 VOLTAGE 0 VOLTS 
NEGATIVE DC GRID 1 VOLTAGE 55 VOLTS 
PLATE DISSIPATION 3.3 WATTS 
GRID 2 DISSIPATION 0.55 WATTS 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 

GRID 3 VOLTAGE 

GRID 2 VOLTAGE 
CATHODE-BIAS RESISTOR 

PLATE CURRENT 

GRID 2 CURRENT 
TRANSCONDUCTANCE 

PLATE RESISTANCE, APPROX. 

GRID 1 VOLTAGt (APPROX.) FOR 

HEATER-CYCLING RATING 

I b = 10 µAMPS. 

SPECIAL TESTS AND RATINGS 

250 VOLTS 
0 VOLTS 
150 VOLTS 
100 OHMS 
7.4 MA. 

2.6 MA. 
4,600 µMHOS 

1 •4 MEGOHMS 

~~ ~ VOLTS 
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TUNO•SOL 

PENTODE 

MINIATURE TYPE 

FO R 

.7rJ p' MOBILE COMMUNICATIONS 
MAX 

T EQUIPMENT 

2.125" 1.875°
MAX MAX COATED UNIPOT ENTIAL CATHODE 

ANY MOUNTING POSITION 

  II I II 

GLASS BULB 

MINIATURE BUTTON 
7 PIN BASE E7-1 

OUTLINE DRAWING 

JEDEC 5-2 

GI IS,G3 

BOTTOM VIEW 
.BASING DIAGRAM 

JEDEC 7CM 

THE 6662 IS A MINIATURE REMOTE•CUTOFF PENTODE DESIGNED FOR USE AS A WIDE-BAND HIGH-

FREQUENCY AMPLIFIER. 

THE 6662 MAY BE OPERATED WITHOUT SERIOUS DEGRADATION UNDER NORMAL VARIATIONS IN 

SUPPLY VOLTAGE AS ENCOUNTERED WITH AUTOMOTIVE ELECTRICAL SYSTEMS. ALTHOUGH THE 

TUBE WILL TOLERATE LARGE HEATER VOLTAGE VARIATIONS FOR SHORT PERIODS, HIGHER 

EQUIPMENT RELIABILITY CAN BE ACHIEVED WITH IMPROVED SUPPLY-VOLTAGE REGULATION. 

THE ELECTRICAL CHARACTERISTICS OF THE 6661 ARE EQUIVALENT TO THE bBJb. 

DIRECTINTERELECTRODE CAPACITANCES 

WITH WITHOUT 
SHIEIDA SHIELD 

GRID 1 TO PLATE, MAXIMUM 0.0035 
INPUT 4.5 

OUTPUT 5.5 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 

0.0035 pf 
4.5 pF 

5.5 pf 

6.3 VOLTS 150 MA. 

HEATER SUPPLY LIMITS: 
VOLTAGE OPERATION 6.311.3 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 100 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 100 VOLTS 

1 

AWITH EXTERNAL SHIELD 316 CONNECTED TO PINS 2 AND 7. 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC. r ELECTRON TUBE DIVISION, DLOOMEI ELO, NEw JERSEY, U.S.A.. MAY 1, 19fij PLATE 8fi72j 
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TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MA%IMUM VALUES -SEE EIA STANDARD RS-239 

PLATE VOLTAGE 
GRID 2 SUPPLY VOLTAGE 
GRID 2 VOLTAGE 
POSITIVE DC GRID 1 VOLTAGE 
NEGATIVE DC GRID 1 VOLTAGE 
PLATE DISSIPATION 

GRID 2 DISSIPATION 

330 
330 

See Rating Chart 
0 
55 
3.3 
0.65 

VOLTS 
VOLTS 

VOLTS 
VOLTS 
WATTS 
WATTS 

TYPICAL OPERATING CHARACTERISTICS 

CLA55 Al AMPLIFIER 

PLATE VOLTAGE 100 250 VOLTS 
GRID 3 VOL TAGE 0 0 VOLTS 

GRID 2 VOLTAGE 100 100 VOLTS 

CATHODE-BIAS RESISTOR 80 BO OHMS 

PLATE CURRENT 9.0 9.2 MA. 

GRID 2 CURRENT 3.5 3.3 MA. 

T RANSCONDUCTANCE 3,650 3,600 pMHOS 

PLATE RESISTANCE, APPROX. 0.25 1.3 MEGOHMS 

GRID 1 VOL TAGt (A PPROX.) FOR Gm = lOµMHOS -20 —20 VOLTS 

SPECIAL TESTS AND RATINGS 

HEATER-CYCLING RATING 

 J 
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TUNO.80L 

TWIN DIODE 
MINIATURE TYPE 

FOR 

MOBILE COMMUNICATIONS 

EQUIPMENT 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

GLASS BULB 

MINIATURE BUTTON 
7 PIN BASE E7-7 

OUTLINE DRAWING 

JEDEC 5.1 

2P 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 6BT 

THE 6663 IS A MINIATURE HIGH-FERN EANCE TWIN DIODE SUITABLE FORA WIDE~VARIETY OF 

LOW-CURRENT APPLICATIONS WHICH INCLUDE SERVICE IN FM DISCRIMINATOR CIRCUITS AND IN 

CLIPPING, SWITCHING AND ISOLATION CIRCUITS. FOR FLEXYBILITY IN CIRCUIT DESIGN, EACH 

SECTION INCORPORATES A SEPARATE CATHODE CONNECTION AND CAN BE USED INDEPEND• 
ENTLY. 

THE 6663 MAY 8E OPERATED WITHOUT SERIOUS DEGRADATION UNDER NORMAL VARIATIONS iN 
SUPPLY VOLTAGE AS ENCOUNTERED WITH AUTOMOTIVE ELECTRICAL SYSTEMS. ALTHOUGH THE 

TUBE WILL TOLERATE LARGE HEATER VOLTAGE VARIATIONS FOR SHORT PERIODS, HIGHER 

EQUIPMENT RELIABILITY CAN BE ACHIEVED WITH IMPROVED SUPPLY VOLTAGE REGULATION. 

THE ELECTRICAL CHARACTERISTICS OF THE 6663 ARE EQUIVALENT TO THE 6AL5. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHA WITHOUT 

SHIELD SHIELD 

PLATE 1 TO CATHODE 1, HEATER, &INTERNAL SHIELD 3.2 2.5 pf 

PLATE 2 TO CATHODE 2, HEATER, &INTERNAL SHIELD 3.2 2.5 pf 

CATHODE 1 TO PLATE 1, HEATER, &INTERNAL SHIELD 3.6 3.4 pf 

CATHODE 2 TO PLATE 2, HEATER, &INTERNAL SHIELD 3.6 3.4 pf 

PLATE 1 TO PLATE 2 (MAX.) 0.026 0.068 pf 

A'WI7H EXTERNAL SHIELD 316 CONNECTED 70 PIN 6. 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-439 

AVERAGE CHARACTERISTICS 6.3 VOLTS 300 MA. 

S 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 6.3 t 1.3 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 275 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 100 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOl ELECTRIC INC., ELECTRON TUBE DIVISION, Bl00MFl ELD, NEW JERSEY, U.S.A., MAY 1, 196j PLATE WE T26 
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~  TUNG•SOl 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

PEAK INVERSE PLATE VOLTAGE 275 VOLTS 

STEADY-STATE PEAK PLATE CURRENT PER PLATE 60 MA. 

TRANSIENT PEAK PLATE CURRENT PER PLATE 
MAX. DURATION 0.1 SECOND 350 MA. 

DC OUTPUT CURRENT PER PLATE 10 MA. 

AVERAGE CHARACTERISTICS 

TUBE VOLTAGE DROP AT Ib = 60 MA. DC PER PLATE 

SPECIAL TESTS AND RATINGS 

HEATER-CYCLING RATING 
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TUNO•=OL 

PENTODE 

MINIATURE TYPE 

750" 
_MAX 

2.625" 2.375" 
MAX M

1
gX 

_L 
 ~~ ~ ~~ 

GLASS BULB 

MINIATURE BUTTON 
7 PIN BASE E7-1 

OUTLINE DRAWING 
JEDEC 5.3 

BEAM PENTODE 

FOR 

MOBILE COMMUNICATIONS 

EQUIPMENT 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 
BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 78Z 

THE 6669 IS A MINIATURE BEAM-POWER PENTODE DESIGNED FOR USE AS AN AUDIO- FREQUENCY 
POWER AMPLIFIER. 

THE 6669 MAY BE OPERATED WITHOUT SERIOUS DEGRADATION UNDER NORMAL VARIATIONS 
IN SUPPLY VOLTAGE AS ENCOUNTERED WITH AUTOMOTIVE ELECTRICAL SYSTEMS. ALTHOUGH 
THE TUBE WILL TOLERATE LARGE HEATER VOLTAGE VARIATIONS FOR SHORT PERIODS, HIGH-
ER EQUIPMENT RELIABILITY CAN BE ACHIEVED WITH IMPROVED SUPPLY-VOLTAGE REGULA-
T ION. 

THE ELECTRICAL CHARACTERISTICS OF THE 6669 ARE EQUIVALENT TO THE 6AQ5. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 

WITHOUT EXTERNAL SHIELD 

GRID 1 TO PLATE 0.4 Df 
INPUT 8.0 pf 

OUTPUT 8.5 pf 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 450 MA. 

LIMITS OF APPLIED VOLTAGE 6.3±1.25 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 100 VOLTS 

HEATER POSILVE WITH RESPECT TO CATHODE 100 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIYISION, BLOOMFIELD, NEw JERSEY, U. S. A., UULY 1, 1965 PLATE 46756 
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TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-439 

PLATE VOLTAGE 275 VOLTS 
GRID 2 VOLTAGE 275 VOLTS 
PLATE DISSIPATION 12 WATTS 
GRID 2 DISSIPATION 2.0 WATTS 

GRID 1 CIRCUIT RESISTANCE: 
WITH FIXED BIAS 0.1 MEGOHMS 

WITH CATHODE BIAS 0.5 MEGOHMS 

BULB TEMPERATURE AT HOTTEST POINT 225° C 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 
GRID 2 VOLTAGE 
GRID 1 VOLTAGE 
PEAK AF GRID 1 VOLTAGE 

250 
250 

- 12.5 
12.5 

VOLTS 
VOLTS 
VOLTS 
VOLTS 

ZERO-SIGNAL PLATE CURRENT 45 MA. 
MAXIMUM-SIGNAL PLATE CURRENT 47 MA. 

ZERO-SIGNAL GRID 2 CURRENT 4.5 MA. 

MAXIMUM-SIGNAL GRID 2 CURRENT 7.0 MA. 

PLATE RESISTANCE, (AP PRO X.) 52,000 OHMS 

TRANSCONDUCTANCE 4,100 {1MHOS 

LOAD RESISTANCE 5,000 OHMS 

TOTAL HARMONIC DISTORTION, (APPROX.) 8 PERCENT 

MAXIMUM-SIGNAL POWER OUTPUT 4.5 WATTS 

PUSH-PULL CLASS ABI AMPLIFIER 

VALUES POR TWO TUBES 

PLATE VOLTAGE 250 VOLTS 

GRID 2 VOLTAGE 250 VOLTS 

GRID 1 VOLTAGE - 15 VOLTS 

PEAK AF GRID TO GRID VOLTAGE 30 VOLTS 

ZERO-SIGNAL PLATE CURRENT 70 MA. 

MAXIMUM-SIGNAL PLATE CURRENT 79 MA. 

ZERO-SIGNAL GRID 2 CURRENT 5.0 MA. 
MAXIMUM-SIGNAL GRID 2 CURRENT 13 MA. 
EFFECTIVE LOAD RESISTANCE, PLATE-TO-PLATE 10,000 OHMS 
TOTAL HARMONIC DISTORTION 5 PERCENT 
MAXIMUM-SIGNAL POWER OUTPUT 10 WATTS 

SPECIAL TESTS AND RATINGS 

HEATER-CYCLING LIFE TEST 
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~  TUNG•SOL 

TWI N TRIODE 
MINIATURE TYPE 

GLASS BULB 

SMALL BUTTON 

9 PIN BASE E9-1 

OUTLINE DRAWING 

JEDEC 6-Z 

FOR 

MOBILE COMMUNICATIONS 

EQUIPMENT 

COATED UNIPOT ENTIAL CATHODE 

ANY MOUNTING POSITION 

2K 

2G 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 9A 

G 

K 

THE 6679 IS A HIGH-MU TWIN TRIODE IN THE 9PIN MINIATURE CONSTRUCTION. IT IS SUITABLE FOR 
USE AS A GROUNDED-GRID AMPLIFIER OR ASA FREQUENCY CONVERTER AT FREQUENCIES BELOW 

APPROXIMATELY 300 MEGACYCLES. 

THE 6679 MAY BE OPERATED WITHOUT SERIOUS DEGRADATION UNDER NORMAL VARIATIONS IN 

SUPPLY VOLTAGE AS ENCOUNTERED WITH AUTOMOTIVE ELECTRICAL SYSTEMS. ALSO, THE TUBE 
WILL TOLERATE LARGE HEATER VOLTAGE VARIATIONS FOR SHORT PERIODES, BUT HIGHER 
EQUIPMENT RELIABILITY CAN BE ACHIEVED WITH IMPROVED SUPPLY-VOLTAGE REGULATION. 

THE ELECTRICAL CHARACTERISTICS OF THE 6679 ARE EQUIVALENT TO THE 12AT7. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH SH IELDA WITHOUT SHIELD 

GRID TO PLATE, EACH SECTION 1.5 1.5 pf 

INPUT, EACH SECTION 2.2 2.2 pf 

OUTPUT, SECTION 1 1.2 0.5 pf 

OUTPUT, SECTION 2 1.5 0.4 pf 

HEATER TO CATHODE, EACH SECTION 2.4 B 2.4 pf 

PLATE TO CATHODE, EACH SECTION 0.2 0.2 pf 

GROUNDED GRID INPUT, EACH SECTION 4.6 4.6 pf 

GROUNDED GRI D OUTPUT, EACH SECTION 2.6 1.8 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

SUPPLY CCNN ECTED TO PINS 

AVERAGE VALUES -VOLTAGE 

CURRENT 

HEATER S UPPLY LIMITS: 

VOLTAGE OPERATION 

MAXIMUM HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

4 AND 5 9 AND 4+5 

12.6 6.3 VOLTS 

150 300 MA. 

12.6±2.5 6.3'_ 1.3 VOLTS 

100 VOLTS 

100 VOLTS 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMf IELO, NEW JERSEY, U.S.A.. MARCH 1, 196j PLATE W6fie2 
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TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MA%(MUM VALUES -SEE EIA STANDARD RS-239 

EACH SECTION 

PLATE VOLTAGE 330 VOLTS 
POSITIVE DC GRID VOLTAGE 0 VOLTS 

NEGATIVE DC GRID VOLTAGE 55 VOLTS 

PLATE DISSIPATION 2.8 WATTS 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER - EACH SECTION 

PLATE VOLTAGE 
CATHODE-BIAS RESISTOR 

PLATE CURRENT 

TRANSCON DUCTANCE 

AMPLIFICATION FACTOR 

PLATE RESISTANCE, APPROX. 

GRID VOLTAGE, APPROX. 

Ib = 10 pAMPS. 

250 VOLTS 
200 OHMS 

10 MA. 

5500 NMHOS 

60 

10,900 OHMS 

-12 VOLTS 

AWITH EXTERNAL SHIELD 315 CONNECTED TO HEATER UNLESS OTHERWISE SPECIFIED. 

BWITH E%TERN AL SHIELD 315 CONNECTED TO GROUND. 

CLASS A RESISTANCE-COUPLED AMPLIFIER 
EACH SE CTION 

LOW IMPEDANCE DRIVE (APPROXIMATELY 200 011M5) 

RL 
Rgf 

Ebb = 90 Volts Ebb = 180 Volts Ebb = 300 Volts 
Rk EG Galn Rk Eo Gain Rk Eo Gain 

0.10 0.10 1600 5.3 26 1100 12 31 1000 22 32 
o. l0 0.24 lsoo 7.8 29 iaoo 17 33 1200 30 33 
0.24 0.24 3800 7.2 28 2800 16 32 2300 28 34 
0.24 0.51 4200 9.4 30 3300 20 33 2800 35 33 
0.51 0.51 8000 8.3 28 5600 18 31 4900 31 33 
0.51 l.0 9soo 10 29 s7oo 23 32 soon 3s 33 

HIGH IMPEDANCE DRIVE (APPROXIMATELY TOOK OHMS) 

RL R9f Ebb = 90 Volts Ebb = 180 Volts Ebb = 300 Volts 
Rk Eo Galn Rk EG Gain Rk Eo Galn 

0.10 0.10 2000 9.9 25 1200 17 31 900 35 33 
0.10 0.24 2400 13 27 1400 28 33 1200 47 33 

o. 2a o.za a7oo 12 z7 2900 25 32 2300 a2 3a 
0.24 0.51 5300 15 28 3600 31 33 2900 52 34 

0.51 0.51 9300 13 27 6000 27 31 5000 45 33 
0.51 1.0 11000 16 28 7100 33 32 6400 55 34 

 J 
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TUNG•soL 

CONTINUED FROM PRECEDING PAGE 

NOTES: 

i. Eo IS MAXIMUM RMS VOLTAGE OUTPUT FOR APPROXIMATELY 5% TOTAL HARMONIC DISTORTION. 

2. GAIN IS MEASURED FOR AN OUTPUT VOLTAGE OF TWO VOLTS RMS. 

3. Rk IS IN OHMS; RL AND R9( ARE IN MEGOHMS. 

COUPLING CAPACITORS (C) SHOULD BE SELECTED TO GIVE DESIRED FRE OUENCY RESPONSE. Rk SHOULD 
eE ADEQUATELY BYPASSED. 

SPECIAL TESTS AND RATINGS 

HEATER-CYCLING LI F E TEST 

AVERAGE TRANSCONDUCTANCE 

AT REDUCED HEATER VOLTAGE, EACH SECTION 4400 µMHOS 

EF = 10.0 VOLTS, Eb = 250 VOLTS, Rk = 200 OHMS (BYPASSED) 

TUNG-SQL ELECTRIC INC., ELECTRON TUBE OI VISION, OLOOMFIELD, NEW JERSEY, U.S.A., MARCH 1, 195j PLATE x558] 
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TUNG•SOL 

TWIN TRIODE 
MINIATURE TYPE 

FOR 

MOBILE COMMUNICATIONS 

EQUIPMENT 

COATED UNIPOTENTIAL CATHODE 2K 

ANY MOUNTING POSITION 

GLASS BULB 
SMALL BUTTON 

9 PIN BASE E9-1 

OUTLINE DRAWING 

JEDEC 6-2 

2G 

BOTTOM VIEW 

BASING DIAGRAM 
J EDEC 9A 

IG 

IK 

THE 6080 IS AMEDIUM-MU TRIODE IN THE 9 PIN MINIATURE CONSTRUCTION. iT IS PARTICULArc-

LY SUITED FOR USE IN GENERAL-PURPOSE AMPLIFIER AND PHASE-INVERTER CIRCUITS AS WELL 
AS FOR MULTI-VIBRATOR AND OSCILLATOR APPLICATIONS. 
THE 6680 MAY BE OPERATED WITHOUT SERIOUS DEGRADATION UNDER NORMAL VARIATIONS IN 
SUPPLY VOLTAGE AS ENCOUNTERED WITH AUTOMOTIVE ELECTRICAL SYSTEMS. ALSO, THE 

TUBE WILL TOLERATE LARGE HEATER VOLTAGE VARIATIUNS FOR SHORT PERIODS, BUT HIGHER 

EQUIPMENT RELIABILITY CAN BE ACHIEVED WITH IMPROVED SUPPLY-VOLTAGE REGULATION. 

THE ELECTRICAL CHARACTERISTICS OF THE 6660 ARE EQUIVALENT TO THE 12AU7, 

DIRECT INTERELECTRODE CAPACITANCES 
WITH 

SHIELD A' 
WITHOUT 

SHIELD 

GRID TO PLATE,EACH SECTION 1.5 1.5 ,-„ 

INPUT, EACH SECTION 1,8 1.6 - 

OUTPUT, SECTION 1 2.0 0.4 pf 

OUTPUT, SECTION 2 2.0 0.32 pf 

A WITH EXTERNAL SHIELD (R ETMA 315) CONNECTED TO CATHODE OF SECTION UNDER TEST. 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

SUPPLY CONN ECTED TO PINS 4AND5 

AVERAGE VALUES -VOLTAGE 12.6 

-CURRENT 150 

HEATER SUPPLY LIMITS: 
VOLTAGE OPERATION 12.62.5 

MAXIMUM HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 

TOTAL DC AND PEAK 200 

9 AND 4+5 

6.3 VOLTS 
300 MA. 

6.3*1.3 VOLTS 

VOLTS 
VOLTS 

VOLTS 
VOLTS 

~~-SOL ELECTRIC INC.. ELECTRON TUBE OIYIS ION. BLOOMFIELO. NEW JERSEY, U. S. A., MARCH _'. 196? PLATE W66a. 
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~  TUNO.80~ 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MA %IMUM VALUES -SEE EIA STANDARD RS-239 

EACH SECTION 

PLATE VOLTAGE 330 VOLTS 
POSITIVE DC GRID VOLTAGE 0 VOLTS 
PLATE DISSIPATION 3.0 WATTS 
GRID CIRCUIT RESISTANCE 

WITH FIXED BIAS 0.25 MEGOHMS 
WITH CATHODE BIAS 1.0 MEGOHMS 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER -EACH SECTION 

PLATE VOLTAGE 100 250 VOLTS 
GRID VOLTAGE 0 -8.5 VOLTS 
PLATE CURRENT 11.8 10.5 MA. 
TRANSCONDUCTANCE 3100 2200 {IMHOS 
AMPLIFICATION FACTOR 20 17 
PLATE RESISTANCE, APPROX. 6500 7700 OHMS 
GRID VOLTAGE, APPROX. 

Ib = 10 {WMPS -24 VOLTS 

CLASS ARESISTANCE -COUPLED AMPLIFIER 
EACH SECTION 

LOW IMPEDANCE DRIVE (APPROXIMATELY 2000HMS) 

Ebb = 90 Volts Ebb = 180 Volts Ebb = 300 Volts 

RL
Rgf Rk EQ Goln Rk Eo Galn Rk Eo Goln 

0.10 0.10 3900 10 10 3600 20 it 3500 30 11 
0.10 0.24 5000 14 11 4700 27 12 4400 41 12 

0.24 0.24 9400 13 11 8700 25 I1 8700 38 12 
0.2d 0.51 11000 17 it 11000 32 12 11000 48 12 

0.51 0.51 19000 IS 11 18000 29 12 18000 43 12 
0.51 1.0 24000 19 I1 23000 37 12 23000 54 12 

HIGH IMPEDANCE DRIVE (APPROXIMATELY 100K OHMS) 

Ebb = 90 Volts Ebb = 180 Volts Ebb =300 Volts 

RL 
Rg( Rk Ey Gal„ Rk Eo Goln Rk Eo Goln 

0.10 0.10 2600 11 12 2000 22 13 18000 31 13 

0.10 0.24 3400 16 12 2800 32 13 2600 44 14 

0.24 0.24 7200 15 12 5800 29 13 5000 41 13 

0.24 0.51 9400 19 12 8400 37 13 7000 52 13 

0.51 0.51 17000 16 12 15000 33 13 13000 46 13 

0.51 1.0 22000 20 12 20000 42 13 18000 58 13 

1. Eo IS MAXIMUM RMS VOLTAGE OUTPUT FOR APPRO%IMATE LY 5~ TOTAL HARMONIC DISTORTION. 

Z. GAIN IS MEASURED FOR AN OUTPUT VOLTAGE OF 7W0 VOLTS RMS. 

3. R~ IS IN OHMS; RL AND RB1 ARE IN ME GOHMS. 
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TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

Esla 

COUPLING CAPACITORS (CI SHOULD BE SELECTED TO GIVE DESIRED FRE OUENCY RESPONSE. Rk SHOU ID 
BE ADEQUATELY BYPASSED. 

SPECIAL TESTS AND RATINGS 

HEATER-CYCLING LIFE TEST 
AVERAGE TRANSCONDUCTANCE AT REDUCED HEATER VOLTAGE 

EACH SECTION 

Ef = 10.0 V., Eb = 250 V., Ec = —8.5 V. 

750 µMHOS 
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TUNG•SGL 

TWIN TRIODE 
MINIATURE TYPE 

.875" 
MAX 

2.188" 1.938" 
MAX MAX 

1 
 II I II 

GLASS BULB 
SMALL BUTTON 
9 PIN BASE E9-1 

OUTLINE DRAWING 
J EDEC 6-2 

FOR 

MOBILE COMMUNICATIONS 

EQUIPMENT 

COATED UNIPOT ENTIAL CATHODE 

ANY MOUNTING POSITION 

2K 

2G 

BOTTOM VIEW 

BASING DIAGRAM 
JEDEC 9A 

IG 

IK 

THE 6681 IS A HIGH—MU TWIN TRIODE IN THE 9 PIN MINIATURE CONSTRUCTION. IT IS ESPECIALLY 

SUITED FOR USE IN RESISTANCE—COUPLED VOLTAGE AMPLIFIERS, PHASE INVERTERS, MULTI—

VIBRATORS, AND OTHER APPLICATIONS IN WHICH HIGH VOLTAGE GAIN IS DESIRED. 
THE 6681 MAY BE OPERATED WITHOUT SERIOUS DEGRADATION UNDER NORMAL VARIATIONS IN 
SUPPLY VOLTAGE AS ENCOUNTERED WITH AUTOMOTIVE ELECTRICAL SYSTEMS. ALSO, THE 

TUBE WILL TOLERATE LARGE HEATER VOLTAGE VARIATIONS FOR SHORT PERIODS, BUT HIGHER 
EQUIPMENT RELIABILITY CAN BE ACHIEVED WITH IMPROVED SUPPLY-VOLTAGE REGULATION. 

THE ELECTRICAL CHARACTERISTICS OF THE 6681 ARE EQUIVALENT TO THE 72AX7. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH 
SNIELDA 

WITHOUT 
SHIELD 

GRID TO PLATE,EACH SECTION 1.7 1.7 pf 

INPUT, EACH SECTION 1.8 1.6 pf 

OUTPUT, SECTION 1 1.9 0.46 pf 

OUTPUT, SECTION 2 1.9 0.34 pf 

A WITH EXTERNAL SHIELD (R ETMA 315) CONNECTED 70 CATHODE OF SECTION UNDER TEST. 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

SUPPLY CONNECTED TO PINS 4 ANDS 

AVERAGE VALUES —VOLTAGE 12.6 

—CURRENT 150 

HEATER SUPPLY LIMITS: 
VOLTAGE OPERATION 12.612.5 

MAXIMUM HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 

TOTAL DC AND PEAK 200 

9 AND 4+5 

6.3 VOLTS 
300 MA. 

6.311.3 VOLTS 

VOLTS 
VOLTS 

VOLTS 
VOLTS 

TONG—SOl ELECTRIC INC., ELECTRON TUBE DIVISION. BLOOMFIELD, NEW JERSEY. U. S. A., MA RCH 1, 196j PLATE at6687 
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TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-739 

EACH SECTION 

PLATE VOLTAGE 330 VOLTS 
POSITIVE DC GRID VOLTAGE 0 VOLTS 
NEGATIVE DC GRID VOLTAGE 55 VOLTS 
PLATE DISSIPATION 1.1 WATTS 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER -EACH SECTION 

PLATE VOLTAGE 100 250 VOLTS 
GRIG VOLTAGE -1 -2 VOLTS 

PLATE CURRENT 0.5 1.2 MA. 

TRANSCONDUCTANCE 1250 1600 {;MHOS 

AMPLIFICATION FACTOR 100 100 
PLATE RESISTANCE, APPROX. 80,000 62,500 OHMS 

CLASS ARESISTANCE -COUPLED AMPLIFIER 

EACH SECTION 

LOW IMPEDANCE DRIVE (APPROXIMATELY 200 OHMS( 

R R Ebb = 90 Volts Ebb = 180 Volts Ebb = X00 Vo is 
L 9f Rk Eo Galn Rk Eo Gain Rk Eo Gain 

0.10 0.10 z5oo 4.3 32 1500 15 ao 1100 33 a3 
0.10 0.24 2600 6.5 40 1500 22 49 1200 a4 53 
0.24 0.24 x400 6.3 45 2500 21 56 2000 44 60 
0.24 0.51 4800 8.5 50 2800 27 62 2200 54 66 

0.51 0.51 8500 7.3 50 4200 21 63 3500 45 69 
0.51 1.0 10000 9.4 55 6500 28 66 4700 55 72 

HIGH IMPEDANCE DRIVE (APPROXIMATELY TOOK OHMS) 

RL 
Rgf

Ebb = 90 Volts Ebb = 180 Volts Ebb = 300 Volts 
Rk Eo Gain Rk ED Gain Rk Eo Gain 

0.10 0. l0 3a00 7.1 28 1900 18 34 la0o 35 a0 
0.10 0.24 3700 9.4 37 2100 25 46 1600 47 ,`;0 
0. 24 0.24 6100 9.8 4 2 3500 25 53 2500 47 59 
0.24 0.51 6800 12_ 47 3900 30 58 3000 58 63 

0.51 0.51 11000 11 47 6200 27 60 4500 52 66 
0.51 1.0 12000 in 50 6800 3n sa 5300 6a 69 

1• Eo IS MAXIMUM RMS VOLTAGE OUTPUT FOR APPROXIMATELY 5% TOTAL HARMONIC DISTORTION. 

7. GAIN IS MEASURED FOR AN OUTPUT VOLTAGE OF TWO VOLTS RMS. 

3. Rk IS IN OHMS; RL AND Ry{ ARE IN MEGOHMS. 
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TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

COU PIING CAPACITORS (C) SHOULD BE SELECTED TO GIVE DESIRED FRE OUENCY RESPONSE. R4 SHOULD 
BE ADEQUATELY BYPASSED. 

SPECIAL TESTS AND RATINGS 

HEATER-CYCLING LIFE TEST 

W 

J2 
Z 

o. 

O 

i■:■■: ~ ~ % ■■■1■ C EACH TRIODE UNIT  

■■■■■■■ /■ / o ■■■■■■ ■■■■■■■ ■■■■■■■~~■~/ ti

■■N■■■~II■■■ I ■■■■■■~■■■ 
::::~.:::'i■..' ~ 11111111 
■■■■I,■■.■I ■.. , I ■■■■■~■■■ 

■■■.~■,I ■., ■;I ■.. , ■■■■ ■■■ 

■■■!I ■..■,I ~.■ ~■~ ■■■■■■■ 

■■/~■/I■I.I■%■I■■~ ~ ■■■■■■■ 
■■IIN■■I■/■■~■I■~' I ■■■■■ 
■I■■~■II■/%■►I■/%■I■ ~ ~ ■■■■■ 

100 200 300 
PLATE VULTS 

400 

TUN G-SOL EI ECTRIC INC., ELECTRON TUBE DIVISION, BLOOM FI ELD, NEw JERSEY, U.S.A. MARL 1, 19 j PLATE M66B8 
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6872 

TONG-80L 

PENTODE 

SUBMINIATURE TYPE 

M N. 

GLASS BULB 

OUTLINE DRAWING 

JEDEC 3.6 
DOT IS ADJACENT 

TO LEAD al 

RELIABLE 

SEMI-R EMOTE-CUTO FF 

PENTODE 

FOR 

AGC AMPLIFIER SERVICE 

IN MOBILE AND AIRBORNE 

EQUIPMENT 

COATED UNIPOTENTIAL CATHODE 

ANV MOUNTING POSITION BOTTOM VIEW 

7 LEAD$ 0.048" 

CENTER-TO•C ENTER 

IN•LINE 
LEAD DIAMETER 

.016" +.00 Y' -.001" 

THE 6872 IS AHEATER-CATHODE TYPE SEMI-REMOTE CUTOFF PENTODE OFSUBMINIATURE CON-

STRUCTION. IT IS APPLICABLE TO AMPLIFIER SERVICE IN WHICH AGC IS DESIRABLE. STANDARD 

INLINE SUBMINIATURE SOCKETS MAY BE USED BY CUTTING THE FLEXIBLE LEADS TO A SUIT-
ABLE LENGTH. 

DIRECT INTERELECTROOE CAPACITANCES 

WITH A CY IINDRICAL SHIELD 0.405" I.D. - 1-7/8" LONG CONNECTED TO LEAD 6. 

GRID 1 TO PLATE MAX. 0.03 pf 

INPUT 5.0 pf 

OUTPUT 3.5 pl 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES •SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 200 MA. 

LIMITS OF APPLIED VOLTAGE 6.3 ± 0.6 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 200 VOLTS 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES • $EE EIA STANDARD R$-239 

PLATE VOLTAGE 165 VOLTS 
GRID 1 VOLTAGE -55 VOLTS 

GRID 2 VOLTAGE 155 VOLTS 

GRID 3 VOLTAGE 0 VOLTS 

PLATE DISSIPATION 1.1 WATTS 

GRID 2 DISSIPATION 0.4 WATTS 

CATHODE CURRENT 16.5 MA. 

GRID 1 CIRCUIT RESISTANCE 1.2 MEGO HMS 

TEMPERATURE AT HOTTEST POINT ON BULB 1220 °C 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOONFI ELO. Nf.W JERSEY, U. S. A.,SEPT EMBER 1, 196j PLATE Y6791 
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TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPCAL OPERATING CHARACTERISTICS 

PLATE VOLTAGE 120 VOLTS 
GRID 1 VOLTAGE 0 VOLTS 
GRID 2 VOLTAGE 120 VOLTS 
GRID 3 VOLTAGE 0 VOLTS 
CATHODE BIAS RESISTOR 200 OHMS 
PLATE CURRENT 7.75 MA. 
GRID 2 CURRENT 2.7 MA. 
TRANSCONDUCTANCE 4,100 pMHOS 
PLATE RESISTANCE 0.34 MEGOHMS 

SPECIAL TESTS AND RATINGS 

INTERMITTANT LIFE TEST 
HEATER CYCLING TEST 
SHOCK TEST 
VIBRATION TEST 
ALTITUDE RATING 60,000 FEET 
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TUNG•soL 

OUTLINE DRAWING 
JEDEC 6.4 

,975 
MAX 

POWER TRIODE 
MINIATURE TYPE 1 I I FOR 

MILITARY AND INDUSTRIAL 

AIRBORNE APPLICATIONS 

2'812 COATED UNIPOT ENTIAL CATHODE 3.062° MAX 
MAX ANY MOUNTING POSITION 

I' I II 
GLASS BULB 

MINIATURE BUTTON 
BASE 9 PIN E9-1 

BASING DIAGRAM 
JEDEC9GB 

BOTTOM VIEW 
IF TUBE IS MOUNTED IN A 
HORIZONTAL POSITION, 

PINS 1 AND 6 SHOULD LIE 
IN A VERTICAL PLANE. 

THE 6877 IS A HARD GLASS, LOW-MU TRIODE IN THE 9 PIN MINIATURE CONSTRUCTION. IT 
IS INTENDED FOR SERVICE AS A PASSING OR REGULATOR TUBE IN REGULATED DC 
POWER SUPPLIES, CAPABLE OF OPERATION AT HIGH TEMPERATURES AND HIGH 
ALTITUDES. 

HEATER CHARACTERISTICS AND RATINGS 
ABSOLUTE MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 800 m A 
CATHODE HEATING TIME 30 SECONDS 

LIMITS OF APPLIED VOLTAGE 6.30.3 VOLTS 

HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 
HEATER POSITIVE WITH RESPECT TO CATHODE 

MAXIMUM RATINGS 
ABSOLUTE MAXIMUM RATINGS -SEE EIA STANDARD RS•239 

PLATE VOLTAGE 
POSITIVE DC GRID VOLTAGE 
NEGATIVE DC GRID VOLTAGE 
PLATE DISSIPATION 
DC CATHODE CURRENT 
DC GRID CURRENT 

GRID CIRCUIT RESISTANCE 

450 VOLTS 
450 VOLTS 

200 VOLTS 
5.0 VOLTS 
150 VOLTS 

12 WATTS 
100 mA 

5 mA 

1 MEGOHM 

 J 
TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOM FIELD, NEW JERSEY, U.S.A. JULY-DEC. 1965 PLATE u7084 
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TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND TYPICAL OPERATION 

PLATE VOLTAGE 

GRID VOLTAGE 
PLATE CURRENT 
TRANSCONDUCTANCE 
AMPLIFICATION FACTOR 
PLATE RESISTANCE 

SPECIAL TESTS AND RATINGS 

SH 0 CK 
VIBRATION 

HEATER-CYCLING LIFE 
INTERMITTENT LIFE 
BULB TEMPERATURE —ABSOLUTE MAX. 
ALTITUDE —ABSOLUTE MAX. 

150 VOLTS 
-12 VOLTS 
75 mA 

6,500 Mhos 
3.75 

2,000 OHMS 

300 °C. 
80,000 Fr. 
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i 
f 

f 

OUTLINE DRAWING 

JEDEC 6—B 

BUTTON 9 PIN MINIATURE 
BASE JEDEC E9—I 

GOLD PLATED PINS 

TUNO•=OL 

TWIN TRIODE 

MINIATURE TYPE 

FOR 

PULSE APPLICATIONS 

IN MISSILES, AIRCRAFT 

AND MILITARY AND INDUSTRIAL 

INSTALLATIONS. 

TUNGSTEN HEATER 

ANY MOUNTING POSITION 

BASING DIAGRAM 

JEDEC 9H 

IK 

G 

IP 

BOTTOM VIEW 

THE 6900 IS AMEDIUM-MU TWIN TRIODE IN THE 9 PIN MINIATURE HARD GLASS CONSTRUCTION. IT 

IS DESIGNED SPECIFICALLY FOR PULSE APPLICATIONS IN MISSILES, AIRCRAFT AND OTHER MILI-

TARY AND INDUSTRIAL INSTALLATIONS. REQUISITES IN SUCH APPLICATIONS INCLUDE FREEDOM 

FROM EARLY FAILURES, LONG AVERAGE SERVICE LIFE AND UNIFROM OPERATING CHARACTERIS-

TICS. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

GRID TO PLATE q.O pf 

INPUT MAX, 6.5 pf 

OUTPUT—SECTION 1 0.8 pf 

OUTPUT-SECTION 2 0.61 pf 

HEATER TO CATHODE 3.0 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN CENTER VALUES —SEE EIA STANDARD RS-Y39 

AVERAGE CHARACTERISTICS 6.3 VOLTS 1.0 AMPS 
12.6 VOLTS 0.5 AMPS 

LIMITS OF APPLIED VOLTAGE 6.3 * 0.3 VOLTS 
12.6 * 0.6 VOLTS 

HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 500 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 500 VOLTS 

CONTINUED ON FOLLOWING PAGE 

~ J 
TUNG-SQL ELECTRIC INC., ELECTRON TUBE DIVISION. BLOOMFI ELD, NEW JERSEY, U.S.A., JUNE 1. 1965 PLATE N66a9 
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TUNG•HOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN CENTER VALUES —SEE EIA STANDARD RS-239 

~/. 

PLATE VOLTAGE 600 VOLTS 

PEAK GRID VOLTAGE 
POSITIVE VALUE 100 VOLTS 
NEGATIVE VALUE 200 VOLTS 

PEAK CATHODE CURRENT ®SEE CHART 4.5 AMPS 

PLATE DISSIPATION PER PLATE 4.25 WATTS 

GRID CIRCUIT RESISTANCE 1.0 MEGOHM 

AVERAGE WARM-UP TIME 

AVERAGE CHARACTERISTICS —EACH secTloN 

45 SEC. 

PLATE VOLTAGE 120 VOLTS 

GRID VOLTAGE —2.0 VOLTS 
PLATE CURRENT ~ "'A 
TRANSCONDUCTANCE 11,500 µM FIGS 

AMPLIFICATION FACTOR 18.5 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS —PULSE 

BOTH SECTIONS IN PARALLEL 

PLATE VOLTAGE 500 VOLTS 

GRID PULSE ('egk) +50 VOLTS 

GRID VOLTAGE -100 VOLTS 

PLATE BIAS VOLTAGE 4.25 AMPS. 

GRID CURRENT ~ 0.50 AMP 

PULSE TIME 10 µSEC 

PULSE REPETITION RATE 250 PPS 

SPECIAL TESTS AND RATINGS 

ALTITUDE ®SEE APPLICATION NOTE 80,000 FT. 

BULB TEMPERATURE AT HOTTEST POINT ON BULB 300 ' C

IMPACT SHOCK 500 G 

VIBRATIONAL ACCELERATION ~ G 

LIFE 
HEATER CYCLING LIFE 
FATIGUE 
SHOCK 
GLASS STRAIN 

® 70 OBTAIN GREATEST LIFE EXPECTANCY FROM TUBE, AVOID DESIGNS WHERE 7HE TUBE 

IS SUBJECT TO ALL MAXIMUM RATINGS SLMULTAN EOUSLY. 

~✓ 
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TUNG•SOL 

APPLICATION NOTES 

SPECIAL ATTENTION SHOULD BE GIVEN TO THE TEMPERATURES AT WHICH THE TUBES ARE TO BE OPERAT-

ED. RELIABILITY WILL BE SERIOUSLY IMPAIRED IF MAXIMUM BULB TEMPERATURE IS EXCEEDED. THE LIFE 

EXPECTANCY WILL BE REDUCED APPRECIABLY IF ABSOLUTE MAXIMUM RATINGS ARE EXCEEDED. BOTH 

RELIABILITY AND PERFORMANCE WILL BE JEOPARDIZED IF FILAMENT VOLTAGE RATINGS ARE EXCEEDED. 

LIFE AND RELIABILITY OF PERFRRMANCE ARE DIRECTLY RE LATED TO THE DEGREE THAT REGULATION OF 

THE HEATER VOLTAGE IS MAINTAINED AT ITS CENTER RATED VALUE. 

THIS TUBE IS CONSTRUCTED USING NONE% GLASS AND THUS CAN WITHSTAND HIGHER AMBIENT TEMPERA-

TURES IN OPERATION. HOWEV ERA THE BULB TEMPERATURE SHOULD NEVER E%GEED 300°C AT ITS HOTTEST 
POINT AND COOLING SHOULD BE EMPLOYED IF NECESSITATED BY THE ADDITIVE Ef FECTS OF OPERATION 

A7 HIGH ALTITUDES AND HIGH DISSIPATION SIMULTANEOUSLY OR BY OTHER SOURCES OF HEAT IN THE 

EQUIPMENT. 

THE PLATE VOLTAGE RATING AND HIGH•PE RV EANCE OF THE 6900 MAKE IT READILY ADAP TA BLE TO VARIED 

PULSE APPLICATIONS. IN ORDER TO INSURE MAXIMUM RELIABILITY IN PULSE SERVICE THE PEAK CATHODE 

CURRENT SHOULD NOT EXCEED THE VALUE SHOWN IN PULSE RATING CHART FOR THE REQUIRED DUTY 

FACTOR. 

AVERAGE PLATE 
CHARACTERI STICS 
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DUTY FACTOR (10,000 µSEC. AV. TIME) IS 

DEFINED AS THE RATIO OF "ON" TIME IN 

µSECONDS TO 10,000 µSECONDS. 

ON TIME IS DEFINED AS THE SUM OF THE 

DURATION OF ALL INDIVIDUAL PULSES 

WHICH OCCUR DURING ANY 10,000 µSECOND 

INTERVAL. 

4 

3. 

2 

1 

0 
ool of D1 I. 

DUTY FACTOR 



TENTATIVE DATA 6943 

GLASS BULB 

TUNG•SOL 

PENTODE 

SUBMINIATURE TYPE 

COATED UNI POTEN TIAL CATHODE 

HEATER 

6.3 VOLTS 0.775 AMP. 

AC OR DC 

ANY MOUNT ING POSITION 

BOTTOM VIEW 
SUBMINIATURE BUTTON 

ODC 

THE 6943 IS A SUBMINIATURE SHARP CUTOFF PENTODE DESIGNED FOR RADIO FRE-
QUENCY AMPLIFIER SERVICE. THIS TYPE IS CHARACTERIZED BY EXTRAORDINARY 
FREEDOM FROM INTERE CEMENT SHORT CIRCUITS OF SHORT TERM DURATION, BY HIGH 
RESISTANCE TO INTERELEMENT LEAKAGE, AND BY STABLE PERFORMANCE. IN AD-

DITION, VIBRATIONAL OUTPUT WHEN THE TUBE IS SUBJECTED TO WIDE BAND (WHITE 

NOISE) VIBRATION IS HELD TO A VERY LOW VALUE. IT IS SUITABLE FOR SERVICE AT 
HIGH ALTITUDES AND WHERE SEVERE CONDITIONS OF MECHANICAL SHOCK, VIBRATION 
AND HIGH TEMPERATURE ARE ENCOUNTERED. THESE CHARACTERISTICS GIVE THE 

TYPE SPECIAL VALUE IN GUIDED MISSILE APPLICATIONS. 

DIRECT INTERELECTRODE CAPACITANCES~Z

GRID #1 TO PLATE (MAX.) 

INPUT: G1 TO (H+K+G2+G3+I.S.+E.S.) 

OUTPUT: P TO (H+K+G2+G3+I.S.+E.S.) 

RATINGS)
ABSOLUTE VALUES 

0.015 µµf 

3.0 µµf 

3.0 µµf 

HEATER VOLTAGE 6.3 VOLTS 

HEATER VOLTAGE VARIATION 6.3*10% VOLTS 

INSTANTANEOUS PLATE VOLTAGE 360 VOLTS 

PLATE VOLTAGE 250 VDC 

GRID #2 VOLTAGE 150 VDC 

PLATE DISSIPATION 1.0 W 

GRiD #2 DISSIPATION 0.33 W 

POSITIVE GRID #1 VOLTAGE 0 VDC 

NEGATIVE GRID #1 VOLTAGE 55 VDC 

EXTERNAL GRID #1 CIRCUIT RESISTANCE 7.0 MEG. 

AVERAGE CATHODE CURRENT 15 mAdc 

HEATER-CATHODE VOLTAGE 200 VOLTS 

BULB TEMPERATURE (AT HOTTEST POINT) 250 °C 

OPERATIONAL ALTITUDE 80,000 FT. 
CONTINUED ON FOLLOWING PAGE 

TUNG-GOL ELECTftIt INC., ELECTRON TUBE DIVI5I ON E BLOOMFIELD, NEW JERSEY, U.S.A. NOVEMBER 1, 1959 PLATE M5676 



6943 TENTATIVE DATA 

TUN6•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AVERAGE CHARACTERISTICS 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0.175 AMP. 
CONDITIONS: 

HEATER VOLTAGE 6.3 VOLTS 
PLATE VOLTAGE 100 VDC 
GRID #2 VOLTAGE 100 VDC 
GRID #3 VOLTAGE 0 
CATHODE BIAS RESISTOR 150 OHMS 

PLATE CURRENT 8.0 mAdc 

GRID #2 CURRENT 2.3 mAdc 

TRANSCONDUCTANCE 3600 µMHOS 

PLATE RESISTANCE 300,000 OHMS 
GRID #1 VOLTAGE FOR Ib = 10µA —7.5 VDC 

GRID #1 VOLTAGE FOR Ib = 200 µA —5.5 VDC 

OPERATION TIME (MAX.)13 20 SECS. 

DURABILITY CH4 RACTERIST IC52

IMPACT ACCELERATION 3 100 G 
VIBRATIONAL ACCELERATION FOR AN EXTENDED PERIOD4 10 G 

ON-OFF HEATER CYC LES 5 2000 

CONTROLLED DETRIMENTS 

INTERELECTRODE INSULATION (MIN)6 250 MEG. 

TOTAL GRID CUIaZENT (MAX.) 7 —0.1 µAdc 

GRID EMISSIONB (MAX.) —0.5 µAdc 
HUM OUTPUTS (MAX.) 15 MV, pk-pk 
WHITE NOISE VIBRATION OUTPUTIO (MAX.) 350 MV. pk-pk 

50 MV rms 
HEATER-CATHODE LEA KA GE 11 (pAAX.) 5.0 µAdc 

NOTES: 

1. LIMITING VALUES BEYOND WHICH NORMAL TUBE LIFE AND NORMAL TUBE PERFORMANCE MAY 8E 
IMPAIRED. 

2. TESTS PERFORMED AS A MEASURE OF THE MECHANICAL DURABILITY OF THE TUBE STRUCTURE. 

3. FORCE AS APPLIED IN ANY DIRECTION BY THE NAVY TYPE HIGH IMPACT (FLYWEIGHT) SHOCK MA-
CHINE FOR ELECTRONIC DEVICES. SHOCK DURATION= < MILLISECONDS. 

~. VIBRATIONAL FORCES APPLIED IN ANY DIRECTION FOR A PERIOD OF SIX HOURS REPEATEDlYSWEEP-
ING THE RANGE FROM 30 CPS TO 3000 CPS AND BACK, WITH THE PERIOD OF THE SWEEP CYCLE BEING 
THREE MINUTES. 

5. ONE CYCLE CONSISTS OF THE APPLICATION OF Ef = 7.0 V FOR ONE MINUTE AND INTERRUPTION OF 
THE FILAMENT VOLTAGE FOR FOUR MINUTES. A VOLTAGE OF Ehk = 1~0 Vae IS APPLIED CONTINU-
OUSLY. 

6. MEASURED WITH EI = 6.3 V, Ep-all = •300 Vdc; Ego-all = -200 Vde; Epl-all = •100 Vdc; CATHODE IS POSI-
TIVE SO THAT NO CATHODE EMISSION OCCURS. 

7. MEASURED WITH Ef= 6.3 V; E6= Ec2 = 100 Vdc; Rk= 150 OHMS: Rgl= 1.0 MEG. 

8. PREHEATED FOR FIVE MINUTES WITH Ef = 7.5 V; Eb = 450 Vdc; Eel = 150 Vdc; Rk= 1000 OHMS; R91 = 1.0 
MEG; THEN TESTED WITH Ef = 7,5 V; Eb =Ec2 = 100 Vde; Ecl = d.5 Vde; Rgl = 1 .0 MEG. THIS IS A DES-
TRUCTIVE TEST AND THEREFORE MUST BE CONDUCTED ON A SAMPLE BASIS. 



TENTATIVE DATA 6943 

TUNG•SOL 

9. TEST WITH Ef = 6.3 V (400 CPS), E6 = Ec2 = 100 Vde; Rk = 150 OHMS; Rg2 = 30,000 OHMS; RL = 10,000 OHMS; 
MEASURE THE HUM OUTPUT ACROSS R1 IN THE FREQUENCY BAND FROM 20 CPS TO 5,000 CPS. 

10. TEST WITH Ef = 6.3 V; E6= E<2 = 100 Vde; Rk = 150 OHMS; Rp= 10,000OHMS. THE WHITE NOISE VOLTAGE 
ACROSS Rv IS FILTERED TO ROLL OFF APPROXIMATELY 35 db BETWEEN 10,000 CPS AND 13,000 CPS 
AND IS THEN MEASURED WITH BOTH A PEAK TO PEAK METER AND AN RMS READING Mf TER.THE VIB- 
RATIONAL FORCE APPLIED TO THE TUBE UNDER TEST IS SUCH THAT THE INSTANTANEOUS VALUES 
OF ACCELERATION FORM A WHITE NOISE SPECTRUM FROM 100 CPS TO 5000 CPS. ENERGY WITH{N THIS 
SPECTRUM IS DISTRIBUTED SUCH THAT EACH OCTAVE OF BAND-WIDTH DELIVERS 2.3 G'S RMS ACCEI-
ERATION.THE DEGREE OF CLIPPING IS SUCH THAT PEAK VALUES OF ACCELERATION EXCEED 15 G'S. 

11. MEASURED WITH E1= 6.3 V; Ehk=± IOOVde. 

12. CAPACITANCES ARE MEASURED WITH AN EXTERNAL SHIELD OF O.d05"I. D. 

13, OPERATION TIME IS THE TIME REpUIRED FOR A TUBE TO REACH A VALUE OF PLATE CURRENT 
EQUAL TO BSR OF THAT VALUE ATTAINED AFTER THREE MINUTES. 

 0 
TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION, BLOOMFI ELO, NEw JERSEY, U.S.A. NOVEMBER I, 1959 PLATE *5M177 
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TUNG•SGL 

PENTODE 

SUBMINIATURE 

OUTLINE DRAWING 

JEDEC 3-71 

-~ 400" 
MAX. 

FOR 

GUIDED MISSILE 
SERVICE 

1.750" 
MAX. 

1.500" 

~~~ ~~~ MIS . 

SUBMINIATURE BUTTON 
8 FLEXIBLE LEADS 

JEDEC ER•70 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

BASING DIAGRAM 

JEDEC BDC 

BOTTOM VIEW 

THE 6943 IS ASHARP-CUTOFF RF PENTODE IN THE 8 PIN SUBMINIATURE CONSTRUCTION. IT IS 

DESIGNED SPECIFICALLY FOR GUIDED MISSILE SERVICE. THIS TYPE IS CHARACTERIZED BY 

STABLE PERFORMANCE FOR OPERATION AT HIGH ALTITUDES AND WHERE SEVERE CONDITIONS 

OF MECHANICAL SHOCK, VIBRATION AND HIGH TEMPERATURE ARE ENCOUNTERED. 

DIRECT INTERELECTRDDE CAPACITANCES 

WITH EXTERNAL SHIELD #318 CONNECTED TO CATHODE 

GRID 1 TO PLATE MAX. 0.015 pf 
INPUT 3.0 pl 
OUTPUT 3.0 pf 

HEATER CHARACTERISTICS AND RATINGS 

ABSOLUTE MAXIMUM VALUES -SEE EIA STANDARD RS•239 

AVERAGE CHARACTERISTICS 

LIMITS OF APPLIED VOLTAGE 

6.3 VOLTS 175 mA 

5.5 T06.9 VOLTS 

HEATER-CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

2 
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TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

ABSOLUTE MAXIMUM VALUES- SEE EIA STANDARD RS•239 

DC PLATE VOLTAGE 250 VOLTS 

PEAK -PLATE FORWARD VOLTAGE 360 VOLTS 

DC GRID 3 VOLTAGE 
POSITIVE VALUE 0 VOLTS 

NEGATIVE VALUE 20 VOLTS 

DC GRID 2 VOLTAGE 150 VOLTS 

DC GRID 1 VOLTAGE 
POSITIVE VALUE 0 VOLTS 

NEGATIVE VALUE 55 VOLTS 

PLATE DISSIPATION 1.0 WATTS 

GRID 2 DISSIPATION 0.33 WATTS 

CATHODE CURRENT 15 mA 

GRID 1 CIRCUIT RESISTANCE 1.0 MEGOHM 

BULB TEMPERATURE 

CHARACTERISTICS 

250 ° C 

DC PLATE VOLTAGE 100 VOLTS 
DC GRID 3 VOLTAGE 0 VOLTS 
DC GRID 2 VOLTAGE 100 VOLTS 
CATHODE RESISTOR 150 OHMS 

DC PLATE CURRENT 8.0 mA 

DC GRID 2 CURRENT 2.3 mA 

TRANSCONDUCTANCE 3,600 µMHOS 
PLATE RESISTANCE 300,000 OHMS 

DC GRID 1 VOLTAGE FOR I = 100 µADC MAX. 

SPECIAL TESTS AND RATINGS 

-7.5 VOLTS 

IMPACT ACCELERATION 

FATIGUE 
FAILURE RATE 
ALTITUDE -ABSOLUTE MAXI MUM 80,000 FT. 
RADIATION -ABSOLUTE MAXIMUM 

TOTAL DOSAGE- NEUTRONS/SO. CM 10 16 NVT 
DOSE RATE -NEUTRONS/50. CM/SEC 10 12 NV 

 J 
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AVERAGE 
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OUTLINE DBAWING 

JEDEC 3-11 

.d00" 
MAX. 

i 
1.250" 

MAX. 

1,500" 

X00 G0~ ~. 
SUBMINIATURE BUTTON 

8 FLEXIBLE LEADS 
JEDEC E8~10 

TUNG•SGL 

PENTODE 

SL%BMINIATURE 

FOR 

GUIDED MISSILE 

SERVICE 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

BASING DIAGRAM 

JEDEC BDC 

BOTTOM VIEW 

THE 6944 IS ASEMI—REMOTE CUTOFF RF PENTODE IN THE 8 PIN SUBMINIATURE CONSTRUCTION. 

IT IS DESIGNED SPECIFICALLY FOR GUIDED MISSILE SERVICE. THIS TYPE IS CHARACTERIZED 

BY STABLE PERFORMANCE IN OPERATION AT HIGH ALTITUDES AND WHERE SEVERE CONDITIONS 

OF MECHANICAL SHOCK, VIBRATION AND HIGH TEMPERATURE ARE ENCOUNTERED. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH EXTERNAL SHIELD #318 CONNECTED TO CATHODE 

GRID 1 TO PLATE O.G15 pf 

INPUT 29 pf 

OUTPUT 3.1 pf 

HEATER CHARACTERISTICS AND RATINGS 

AVERAGE CHARACTERISTICS 6.3 VOLTS 775 mA 

LIMITS OF APPLIED VOLTAGE 5.5 TO 6.9 VOLTS 

HEATER— CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

1 
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TUMG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
ABSOLUTE MA%IMUM VALUES -SEE EIA STANDARD RS-239 

DC PLATE VOLTAGE 250 VOLTS 

PEAK-PLATE FORWARD VOLTAGE 360 VOLTS 

DC GRID 3 VOLTAGE 
POSITIVE VALUE 0 VOLTS 
NEGATIVE VALUE 20 VOLTS 

DC GRID 2 VOLTAGE 150 VOLTS 
DC GRID 1 VOLTAGE 

POSITIVE VALUE 0 VOLTS 
NEGATIVE VALUE 55 VOLTS 

PLATE DISSIPATION 1.0 WATTS 
GRID 2 DISSIPATION 0.36 WATTS 

GRID 1 CIRCUIT RESISTANCE ~ 1.0 MEGOHM 

BULB TEMPERATURE 250 ° C 

CHARACTERISTICS 

DC PLATE VOLTAGE 100 VOLTS 
DC GRID 3 VOLTAGE 0 VOLTS 

DC GRID 2 VOLTAGE 100 VOLTS 
CATHODE RESISTOR 150 OHMS 
DC PLATE CURRENT 7.0 mA 

DC GRID 2 CURRENT 2.0 mA 

TRANSCONDUCTANCE 3,200 IWIHOS 
PLATE RESISTANCE 280,000 OHMS 

DC GRID 1 VOLTAGE FOR Gm = 25 {rMHOS APPROX. (75µMHOS MAX,) -12 VOLTS 

SPECIAL TESTS AND RATINGS 

IMPACT ACCELERATION 
FATIGUE 
FAILURE RATE 
ALTITUDE -ABSOLUTE MAXNAUM 50,000 FT. 
RADIATION -ABSOLUTE MAXIMUM 

TOTAL DOSAGE -NEUTRONS/S0. CM 10 16 NVT 

DOSE RATE -NEUTRONS/SO. CM/SEC. 10 12 NV 
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TUNO.80L 
BEAPJ~ PENTODE 

SUBMINATU RE 

OUTLINE DRAWING 
JEDEC 3-3 

.400" 
MA%. 

1.750" 
MAX, 

tll IIII 1,500" 

~~0 
O~IR MI~ , 

SUBMINIATURE BUTTON 
8 FLEXIBLE LEADS 

JEDEC ER-10 

FOR 

GUIDED MISSILE 

SERVICE 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

BASING DIAGRAM 
JEDEC BDL 

BOTTOM VIEW 

THE 6945 IS A BEAM POWER PENTODE IN THE 8 PIN SUBMINIATURE CONSTRUCTION. IT IS DESIGN-

ED SPECIFICALLY FOR GUI DED MISSILE SERVICE. THIS TYPE IS CHARACTERIZED BY STABLE 

PERFORMANCE IN OPE RATION AT HIGH ALTITUDES WHERE SEVERE CONDITIONS OF MECHANICAL 

SHOCK, VIBRATION AND HIGH TEMPERATURE ARE ENCOUNTERED. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH EXTERNAL SHIELD #378 CONNECTED TO CATHODE 

GRID 1 TO PLATE MAX, 0.13 pF 

INPUT 5.0 of 

OUTPUT 5.5 pf 

HEATER CHARACTERISTICS AND RATINGS 

AVERAGE CHARACTERISTICS 6.3 VOLTS 350 mA 

LIMITS OF APPLIED VOLTAGE 5.5 TO 6.9 VOLTS 

HEATER CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 
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TUNC•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

ABSOLUTE MAXIMUM VALUES •SEE EIA STANDARD RS-239 

DC PLATE VOLTAGE 250 VOLTS 

PEAK-PLATE FORWARD VOLTAGE 360 VOLTS 
GRID 2 VOLTAGE 150 VOLTS 
DC GRID 1 VOLTAGE 

POSITI VE VALUE 0 VOLTS 

NEGATIVE VALUE 55 VOLTS 
PLATE DISSIPATION 3.0 WATTS 
GRID 2 DISSIPATION 0.33 WATTS 
CATHODE CURRENT 40 mADC 

GRID i CIRCUIT RESISTANCE 0.5 MEGOHM 

BULB TEMPERATURE 

AVERAGE CHARACTERISTICS 

250 ° C 

TRIODE PENTODE 
CONNECTEDCONNECTED 

DC PLATE VOLTAGE 100 100 VOLTS 

DC GRID 2 VOLTAGE 100 100 VOLTS 

CATHODE BIAS RESISTOR 270 270 OHMS 

DC PLATE CURRENT 26 25 mA 

DC GRID 2 CURRENT - 1.5 mA 

TRANSCON DUCTANCE 3,700 3,500 FtMHOS 

AMPLIFICATION FACTOR 5.0 

PLATE RESISTANCE - APPROX. 1,_`00 20,000 OHMS 

DC GRID 1 VOLTAGE FOR 16 = 35 pA -40 VOLTS 

CHARACTERISTICS AND TYPICAL OPERATION 

CLASS A~ AMPLIFIER -SINGLE TUBE 

TRIODE 
CONNECTED 

PENTODE 

CONNECTED 

PLATE VOLTAGE 150 250 150 VOLTS 

GRID 2 VOLTAGE - 110 VOLTS 

CATHODE RESISTOR 680 2,700 470 OHMS 

PEAK AF GRID 1 VOLTAGE 16.3 38.2 10.6 VOLTS 
ZERO -SIGNAL PLATE CURRENT 23.8 14.2 21.5 mA 
MAX, -SIGNAL PLATE CURRENT 25.3 15.5 20.5 mA 

ZERO -SIGNAL GRID 2 CURRENT - - ~0.8 mA 

MAX. -SIGNAL GRID 2 CURRENT - - 3.23 mA 

MAX, -SIGNAL POWER OUTPUT 0.43 0.94 1.22 WATTS 

LOAD RESISTANCE 2,200 6,000 7,000 OHMS 

TOTAL HARMONIC DISTORTION 11.0 16.7 17.0 PERCENT 

CONTINUED ON FOLLOWING PAGE 
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TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND TYPICAL OPERATION (Corlt'd) 

PUSH—PULL -TWO TUBES 

CLASS A~ CLASS ABZ

PLATE VOLTAGE 150 200 185 VOLTS 

GRID2 VOLTAGE 110 125 110 VOLTS 

GRID 1 VOLTAGE — — —15 VOLTS 

CATHODE RESISTOR 270 560 — OHMS 

PEAK AF GRID TO GRID VOLTAGE 21.2 39.6 31.2 VOLTS 

ZERO—SIGNAL PLATE CURRENT 37.5 27.0 26.7 mA 

MAX. —SIGNAL PLATE CURRENT 38.0 31.6 46.0 mA 

ZERO —SIGNAL GRID 2 CURRENT 1.35 0.8 0.67 mA 

MAX,—SIGNAL GRID 2 CURRENT 4.67 4.30 5.90 mA 

MAX. SIGNAL POWER OUTPUT 2.42 3.41 4.76 WATTS 

LOAD RESISTANCE -PLATE TO PLATE 12,000 13,000 10,000 OHMS 

TOTAL HARMONIC DISTORTION — APPROX. 4.1 4.9 1.02 PERCENT 

SPECIAL TESTS AND RATINGS 

IMPACT ACCELERATION 

FATIGUE 

FAILURE RATE 
RADIATION: ABSOLUTE MAXIMUM 

TOTAL DOSAGE —NEUTRONS/SA.CM. 
DOSE RATE —NEUTRONS/SO. CM/SEC 

ALTITUDE —ABSOLUTE MAXIMUM 

10 16 NVT 
10 12 NV 

80, 000 F T 

TUNG-GOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NF.W JERSEY, U.S.A., FEBRUARY i, 1965 PLATE W6621 





6946 

TUNG•SOL 
TRIODE 

SUBMINIATURE 

OUTLINE DRAWING 
JEDEC 3-11 

.600" 
MAX. 

~Co CVO 

I.zso^ 
MAX. 

7.500" 

MIN. 

-~ 
SUBMINIATURE BUTTON 

8 FLEXIBLE LEADS 
JEDEC EB•10 

FOR 

GUIDED MISSI LE 

SERVICE 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

NC 

OUTLINE DRAWING 
JEDEC BDK 

NC 

G 

BOTTOM VIEW 

P 

NC 

THE 694615 GEN ERAL PURPOSE MEDIUM—MU TRIODE IN THE SPIN SUBMINIATURE CONSTRUCTION. 

IT IS DESIGNED SPECIFICALLY FOR GUIDED MISSILE SERVICE. THIS TYPE IS CHARACTERIZED 8Y 

STABLE PERFORMANCE IN OPERATION AT HIGH ALTITUDES AND WHERE SEVERE CONDITIONS OF 

MECHANICAL SHOCK VIBRATION AND HIGH TEMPERATURES ARE ENCOUNTERED. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID TO PLATE LO 

INPUT 1 .6 

OUTPUT OJS 

HEATER CHARACTERISTICS AND RATINGS 
ABSOLUTE MAXIMUM VALUES —SEE EIA STANDARD RS-239 

pf 

AVERAGE CHARACTERISTICS 6.3 VOLTS 175 mA 

LIMITS OF APPLIED VOLTAGE 5.5 TO 6.9 VOLTS 

HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 
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TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

ABSOLUTE MAXIMUM VALUES -SEE EIA STANDARD RS-239 

DC PLATE VOLTAGE 

PEAK-PLATE FORWARD VOLTAGE 
DC GRID VOLTAGE: 

POSITIVE VALUE 

NEGATIVE VALUE 

PLATE DISSIPATION 

DC CATHODE CURRENT 

GRID CIRCUIT RESISTANCE 

BULB TEMPERATURE 

CHARACTERISTICS 

250 VOLTS 
360 VOLTS 

0 VOLTS 

55 VOLTS 

1.5 WATTS 
15 mA 

1.0 MEGOHM 

250 ° C 

DC PLATE VOLTAGE 100 VOLTS 

CATHODE RESISTOR 270 OHMS 

DC PLATE CURRENT 9.0 mA 

AMPLIFICATION FACTOR 1b.5 

TRANSCONDUCTANCE 3,800 {+MHOS 

DC GRID VOLTAGE FOR ly = 150 µADC MAX. -17.5 VOLTS 

DC GRID VOLTAGE FOR Ib = 5 µADC MIN. -8.5 VOLTS 

SPECIAL TESTS AND RATINGS 

IMPACT ACCELERATION 

FATIGUE 

FAILURE RATE 

ALTITUDE-ABSOLUTE MAXIMUM 

RADIATION-ABSOLUTE MAXIMUM 
TOTAL DOSAGE-NEUTRONS/SO. CM 
DOSE RATE- NEUTRONS/SO. CM✓SEC 

80,000 FT. 

10 16 NVT 
70 12 NV 
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TUNG•SGL 

TWIN TRIODE 

SUBMINIATURE 

J HDEC 3-1 1 

.a00" 
MA%. 

X00 00~ 
SUBMINIATURE SUTTON 

R FLE%IBLE LEADS 
JEDEC ER•)0 

FOR 

GUIDED MISSILE 

SERVICE 

COATED UNIPOTENTIAL CATHODE 

ANV MOUNTING POSLTION 

BASING DIAGP<' ' 
JEDEC BDG 

2G"' ~~ SIG 

2PO  O IP 

BOTTOM VIEW 

THE 6947 IS A SUBMINIATURE GENERAL PURPOSE MEDIUM-MU TWIN TRIODE IN THE 8 PIN SUB-

MINIATURE CONSTRUCTION. IT IS DESIGNED SPECIFICALLY FOR GUIDED MISSILE SERVICE. THIS 

TYPE IS CHARACTERIZED BY STABLE PERFORMANCE IN OPERATION AT HIGH ALTITUDES AND 

WHERE SEVERE CONDITIONS OF MECHANICAL SHOCK, VIBRATION AND HIGH TEMPERATURE ARE 

ENCOUNTERED. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

GRID TO PLATE—EACH SECTION 1.2 pf 

INPUT—EACH SECTION 1.6 pf 
OUT 

SECTION 1 0.20 pf 

SECTION 2 0.25 pf 
GRID TO GRID MAX. 0.013 pf 

PLATE TO PLATE MAX. 0.45 pf 

HEATER CHARACTERISTICS AND RATINGS 
ABSOLUTE MA %IMUM VALUES—SEE EIA STANDARD RS•239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 350 mA 

'JMITSOF APPLIED VOLTAGE 5.5T06.9 VOLTS 

HEATER—CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC., ELECTRON TUBE DI YISION, DLOONFI ELDr NEW JERS EY r U.S.A., MARCH 1,1965 PLATE #66.' 
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TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS -EACH SECTION 

ABSOLUTE MAXIMUM VALUES -SEE EIA STANDARD R3~239 

DC PLATE VOLTAGE 250 VOLTS 

PEAK -PLATE FORWARD VOLTAGE 360 VOLTS 
DC GRID VOLTAGE 

POSITIVE VALUE 0 VOLTS 
NEGATIVE VALUE SS VOLTS 

PLATE DISSIPATION 0.75 WATTS 
PLATE CURRENT 13 mA 

GRID CIRCUIT RESISTANCE 1.0 MEGOHM 

BULB TEMPERATURE 

CHARACTERISTICS -EACH SECTION 

250 °C 

DC PLATE VOLTAGE 150 VOLTS 
CATHODE RESISTOR 270 OHMS 

PLATE CURRENT 6.5 mA 

AMPLIFICATION FACTOR 35 
T RANSCONDUCTANCE 4,000 pMHOS 

GRID VOLTAGE FOR i y = 50 µADC MAXIMUM -9.0 VOLTS 

SPECIAL TESTS AND RATINGS 

IMPACT ACC EL ERATICN 

FATIGUE 
FAILURE RATE 
ALTITUDE -ABSOLUTE MAXIMUM 80,000 FT. 
RADIATION -ABSOLUTE MAXIMUM 

TOTAL DOSAGE -NEUTRONS/50.CM 10 16 NVT 

DOSE RATE -NEUTRONS/SQ. CM.'SEC. 10 12 NV 
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TUNG•SOL 

1- WIN TRIODE 

SUBMINIATURE 
OUTLINE DRAWING 

JFDEC 3-11 

-~. 400" 
MAX. 

FOR 

GUIDED MISSILE 

SERVICE 

1.250" 
MAX. 

COATED UNIPOT EN TIAL CATHODE 

ANY MOUNTING POSITION 

SUBMINIATURE BUTTON 
8 FLEXIBLE LEADS 

JEDEC ER<10 

BASING DIAGRAM 
JEDEC BDG 

BOTTOM VIEW 

THE 6948 IS A GENERAL PURPOSE HIGH-MU TWIN TRIODE IN THE 8 PIN SUBMINIATURE CON-

STRUCTION. IT IS DESIGNED SPECIFICALLY FOR GUIDED MISSILE SERVICE. THIS TYPE IS CHARAC-

TERIZED BY STABLE PERFORMANCE IN OPERATION AT HIGH ALTITUDES AND WHERE SEVERE 

CONDITIONS OF MECHANICAL SHOCK, VIBRATION AND HIGH TEMPERATURE ARE ENCOUNTEREC, 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

GRID TO PLATE -EACH SECTION 

INPUT -EACH SECTION 

OUTPUT 

SECTION 1 

SECTION 2 

GRID TO GRID 

PLATE TO PLATE 

0.75 pf 

1.6 pf 

0.20 pf 

0.25 pf 

MAX, 0.014 pf 

MAX. 0.86 pf 

HEATER CHARACTERISTICS AND RATINGS 
ABSOLUTE MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 350 mA 

LIMITS OF APPLIED VOLTAGE 5.5 TO 6.9 VOLTS 

HEATER-CATHODE VOLTAGE: 

HEATER POST TIVE WITH RESPECT TO CATHODE 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC. r ELECTRON TUBE DIYIS ION. BLOOMFIELO, NF.W JERS EY r U.S.A.. MARCH 1,1965 PLATE X6627 
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TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS —EACH secTloN 

AESOLUTE MAXIMUM VALUES —SEE EIA STANDARD RS-239 

DC PLATE VOLTAGE 
PEAK —PLATE FORWARD VOLTAGE 
DC GRID VOLTAGE: 

POSITIVE VALUE 
NEGATIVE VALUE 

PLATE DISSIPATION 
DC PLATE CURRENT 

250 VOLT$ 

360 VOLTS 

0 VOLTS 
55 VOLTS 

0.5 WATT$ 
10 mA 

GRID CIRCUIT RESISTANCE 1.0 MEGOHM 

BULB TEMPERATURE 250 

CHARACTERISTICS —EACH SECTION 

e C

DC PLATE VOLTAGE 100 VOLTS 

CATHODE RESISTOR 1,500 OHMS 
DC PLATE CURRENT 0.8 mA 

AMPLIFICATION FACTOR 70 

TRANSCONDUCTANCE 1,650 µMHOS 

DC GRID VOLTAGE FOR I b= 50 µADC MAXIMUM —3.5 VOLT$ 

SPECIAL TESTS AND RATINGS 

IMPACT ACCELERATION 

FATIGUE 

FAILURE RATE 
ALTITUDE— ABSOLUTE MAXIMUM 

RAD ATION —ABSOLUTE MAXIMUM 

TOTAL DOSAGE— NEUTRONS/SO. CM 

DOSE RATE — NEUTRONSi SQ. CM/SEC 

80,000 FT. 

10 16 NVT 
10 12 NV 
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TUNG•80L 

PENTODE 
MINIATURE TYPE 

RUGGEDIZED FOR MILITARY 

AND INDUSTRIAL APPLICATIONS 

.750°
MAX. 

1.50' 
MAX. 

GLASS BULB 

MINIATURE BUTTON 

7 PIN BASE E7-1 

OUTLINE DRAWING 

JEDEC 5-1 

K,G3; 
COATED UNIPOTENTIAL CATHODE is 

ANY MOUNTING POSITION 
G1 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 78D 

K,G3, 
IS 

THE 6968 IS A WIDE-BAND HIGH-FREQUENCY AMPLIFIER IN THE 7 PIN MINIATURE CONSTRUCTION. 

THE DESIGN OF THE HEATER CATHODE PERMITS INTERMITT ENT OPERATION WITH LONG PERIODS 

OF CUTOFF IN ON-OFF CONTROL APPLICATIONS WITHOUT IMPAIRMENT TO EMISSION. 

THE ELECTRICAL CHARACTERISTICS OF THE 6968 ARE SIMILAR TO THOSE OF THE 6AK5. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH SHIELD 316 CONNECTED TO CATHODE 

GRID TO PLATE: Gl TO P, MAX. 0.02 pf 

INPUT: Gl TO K+H+G2+G3+I.S. 4.0 pf 

0 UTPUT: P TO K + H+G2+G3+I.S. 2.85 pf 

HEATER CHARACTERISTICS AND RATINGS 
ABSOLUTE MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 175 MA. 

HEATER SUPPLY LIMITS: 

VOLTAG E'OPERATION 6.3 * 0.6 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 135 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 135 ~ VOLTS 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC. r ELECTRON TUBE DIVISION, BLOOMFI ELO, NEW JERSEY r U.S.A., MARCH 1, 196j PLATE 16689 
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TUNG•80L 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
AeS OLUTE MAXIMUM VALUES -SEE EIA STANDARD RS-239 

PLATE VOLTAGE 200 VOLTS 

GRID 2 VOLTAGE 155 VOLTS 

GRID 1 VOLTAGE, NEGATIVE, DC 50 VOLTS 
GRID1 VOLTAGE, POSITIVE, DC 0 VOLTS 

PLATE DISSIPATION 1.65 WATTS 

GRID 2 DISSIPATION 0.55 W(>TT 

CATHODE CURRENT, DC 20 MA. 

GRID 1 CURRENT, DC 1.0 MA. 
GRID 1 CIRCUIT RESISTANCE 0.1 MEGO HM 
BULB TEMPERATURE AT HOTTEST POINT 165 °C 
ALTITUDEA 60000 FEET 

AINCREASE IN ALTITUDE OVER THIS VALUE MAY REQUIRE A DECREASE IN INSTANTANEOUS VOLTAGES 
(Ef EXCEPTED) 

CHARACTERISTIC RANGE VALUES FQR EQUIPMENT DESIGN 

CLASS A AMPLIFIER 

MIN. AVG. MAX. 

PLATE VOLTAGE 120 VOLTS 

GRID 2 (SCREEN) VOLTAGE 120 VOLTS 
GRID 1 (CONTROL-GRID) VOLTAGE —2.0 VOLTS 
TRANSCON DUCTANCE (1) 3800 5000 6200 pMH05 
PLATE CURRENT 5.0 7.5 it MA. 

GRID 2 CURRENT 0.8 2.5 4.0 MA. 

GRID 1 VOLTAGE (APPROX.) FOR 
Ib = 10 µ4. —8.5 VOLTS 

TRANSCONDUCTANCE PERCENTAGE CHANGE 
WITH Ef=5.7 V. 

~Gm  x 100 
Gm (1) 

15 PERCENT 

CHARACTERISTICS WITH EF=6.3 VOLTS, 
Eb = Ec2 = 120 VOLTS 

PLATE CURRENT CUTOFF, EcT ~ lOV AND 

RL = 0.1 MEG. 200 µC 

PLATE CURRENT CUTOFF, Ecl =-5.5 V 5.0 200 {ul 
NEGATIVE GRID 1 CURRENT, Eccl =-2.0 V, 

Rg1=0.5MEG. 0 0.1 µq 

GRID 1 EMISSION CURRENT 
Ef = 7.5 V, Eccl =-45V, Rgl = 0.1 MEG. —0.5 NA. 

TRIODE CONNECTED (GRID 2 TIED TO PLATE) B 

PLATE VOLTAGE 150 VOLTS 
MAXIMUM PLATE CURRENT (Ecl =-15.0 V) ----- 100 µA 
MINIMUM PLATE CURRENT (EcF=-7.0 V) 250 fW.. 

BMEASUREMENT OF CURRENT IN CATHODE CIRCUIT 

CONTINUED ON FOLLOWING PAGE 
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TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

SPECIAL TESTS AND RATINGS 

VIBRATION NOISE OUTPUT VOLTAGE, RMS (MIL-E-iC 4.9.19.1) 

SHOCK RATING 

FATIGUE RATING 

 l 
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PENTODE CONNECTION 

Eq = 6.3 Volts 
EC2 = 120 Volts 
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PENTODE CONNECTION 

Ef = 6.3 Volts 
Eb = 180 Volts 
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TUNG•SOL  

DIA, 

022 
~v1AX•

MAX 

f5 

~~

T 
LIGHT 
OUTPUT 
SECTION 

0 4~ 

0.25 

4 ~EA05, 
O p6' 

GLASS BULB 

DOT INDICATES CENTER 

LINE OF LIGHT OUTPUT 
AREA 

4 TINNED LEADS 
0.016 DIA. 

INDICATOR TRIOCE 
SUBMINIATURE TYPE 

FOR 

LOW VOLTAGE APPLICATIONS 

FILAMENTARY CATHODE 

ANY MOUNTING POSITION 

-FIL. 

GRID 

~f IL. 

i ~~ ~ 
~ ~ 

LIBMT OUTPUT 

BOTTOM VIEW 

ANODE 

DOT ON LIGHT OUTPUT AXIS 
0- LEAD WIRE 

%- CLIPPED OFF LEAD 

THE 6977 IS A FILAMENTARY, HIGH•VACUUM SUBMINIATURE INDICATOR TRIODE. ITS GRID-SHAPEC 
' PLATE IS COATED WITH A PHOSPHOR WHICH GIVES A BRIGHT BLUE-GREEN LIGHT PROPOR-

TIONAL TO THE PLATE CURRENT. IT IS DESIGNED FOR APPLICATIONS IN ELECTRONIC COM-
PUTERS, WHERE ITS SMALL SIZE, LOW ENERGY REQUIREMENTS, HIGH SENSITIVITY AND FREEDOM 
FROM NOISE MAKE IT VERY USEFUL IN COMBINATION WITH TRANSISTORIZED CIRCUITS. THE TUBE 
IS CONTROLLED TO MILITARY STANDARDS FOR HIGH RELIABILITY. 

GRID TO PLATE 

GRI D TO FILAMENT 

PLATE TO FILAMENT 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

FILAMENT CHARACTERISTICS AND RATINGS 

ABSOLUTE MA%iMUM VALUES -SEE EIA STANDARD RS-239 

1.9 pf 

pf 

pf 

AVERAGE CHARACTERISTICS 1.0 VOLTS 30 MA. 

SUPPLY AC OR DC 

LIMITS OF APPLIED FILAMENT VOLTAGE 0.95-1.05 VOLTS 

~ INDICATES A CHANGE. 

CONTINJ ED ON FOLLOWING PAGE 

"IiNG-SOL ELECTRIC INC., ELECTRON TVBE DIVISION, BLOOMf IEID, NEW JERSEY, U.S.A. SEPTEMBER 1, 196j PLATE W679j 
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TUNIi•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

ABSOLUTE MAXIMUM VALUES -SEE EIA STANDRD RS-139 

PLATE VOLTAGE 65 VOLTS 

POSITIVE GRJD SUPPLY VOLTAGE 0 VOLTS 

NEGATIVE GRID VOLTAGE 50 VOLTS 

PLATE CURRENT 750 µA 

GRID CIRCUIT RESISTANCE 7 MEGOHMS 
MINIMUM GRID CIRCUIT RESISTANCE 0.1 MEGOHMS 

AVERAGE CHARACTERISTICS 
FILAMENT: DC, NEGATIVE GROUNDED 

PLATE VOLTAGE 50 

GRID VOLTAGE 0 

PLATE CURRENT 440 

TRANSCONDUCTANCE 450 

AMPLIFICATION FACTOR 30 

VOLTS 

lu+ 

NMHOS 

TYPICAL OPERATION 
FILAMENT; SUPPLIED FROM TRANSFORMER, CENTER TAP GROUNDED 

PLATE VOLTAGE 50 VOLTS 

GRID RESISTOR lOC KOHMS 

WITH GRID SUPPLY VOLTAGE 0 
PLATE CURRENT 580 µA 

LIGHT OUTPUT 6 mCANDLES 

WITH GRID SUPPLY VOLTAGE —3.0 VOLTS 
PLATE CURRENT <5 µA 

LIGHT OUTPUT NOT VISIBLE 

NOTE: 

LIGHT OUTPUT MEASURED BY COMPARISON WITH A TUNGSTEN LAMP OF 1,870 °K COLOR TEMPERATURE 
USING AN Sd PHOTO DEVICE. 
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7025 

Tu~o•:o~ 

i 
a 
S 

F- 
MAX 

~ 

1.938' 
MAX 

2.188" 
MAX 

I I I I  

GLASS BULB 

$MALL BUTTON 

9 PIN BASE E9-1 

OUTLINE DRAWING 
J EDEC 6-2 

TWIN TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

SERIES PARALLEL 

12.6 VOLTS 6.3 VOLTS 
150 MA. 300 MA. 2G 

AC OR DC 

FOP 12.6 VOLT OPERATION A►PCT NEATER 
VOLTAGE BETwE EN PINS i4 AND f5• FOR 
6.j VOLT OPERATION APPLY HEATER VOL—
TAGE BETWEEN ►IN i9 AND PINS i4 AND 
i5 CONMECTEO TO GETXER. 

ANY MOUNTING POSITION 

2K 

BOTTOM VIEW 

9 ASING DIAGRAM 

J EDEC 9A 

IG 

IK 

THE 7025 COMBINES TWO COMPLETELY INDEPENDENT HIGH-MU TRIODES IN THE SMALL 9 PIN 
BUTTON CONSTRUCTION. IT IS INTENDED FOR APPLICATIONS WHERE HIGH VOLTAGE GAIN AND 
LOW HEATER POWER ARE THE IMPORTANT CONSIDE~ATI OIL, SUCH AS VGLTAGE AMPLIFIER, 
PHASE INVERTERS AND PAU LTI VIBRATO RS. LOW NOISE A.ND LONi HUM1.', IS A SPECICI FEATURE OF 
THIS TYPE. 

GRID TO PLATE 

INPUT 

OUTPUT (SECTION 

OUTPUT (SECTION 

DIRECT INTERELECTRODE CAPACITANCES 

V ITN A 
SNIELD 

V ITNOUT 
SNIELD 

1.~ 1.~ pf 

1.8 1.6 pf 

~~ 1.9 0.46 pf 

2) 1.9 0.34 pf 

AWITM EXTERNAL SWI ELD fj15 CONNECTED TO LATXODE Of SECTION UNDER TEST. 

RATINGS 
I MTEgPgETED ACCORDING TO OE SI GN CENTER VALUES 

EACH SECTION 

MAXIMUM HEATER—CATHODE VOLTAGE 1$O VOLTS 

MAXIMUM PLATE VOLTAGE 3OO VOLTS 
MAXIMUM POSITIVE DC GRID VOLTAGE O VOLTS 

MAXIMUM NEGATIVE DC GRID VOLTAGE -5O VOLTS 
MAXIMUM PLATE DISSIPATION L WATT 

CONTINUED ON FOLLOWING PAGE 

T UNG-$DL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELD r NEW JERSEY r U.S.A. JUNE 1, 1962 PLATE &6493 
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TUNG•SOL 

CONTINUED FROM PRECEOIXG PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A1,AMPLIFIER - EACH SECTION 

PLATE VOLTAGE lOQ Z,SO VOLTS 

GRID VOLTAGE -L -Z VOLTS 

PLATE CURRENT O.5 I.2 MA. 

AMPLIFICATION FACTOR 1GG lUU 

PLATE RESISTANCE $O GQG E)Z 5OO OHMS 

TRANSCONDUCTANCE l.Z5O Z GOO µNNCS 

ADDITIONAL CHARACTERISTICS 

E QUIVALENTNOISE AND HUM VOLTAGE (REFERENCED TO GR ID S EACH UNIT): 

AVERAGE VALUE I•$ MICROVOLTS RMS 

MEASURED IN "TRUE RMS° UNITS UNDER THE FOLLOWING COND ITIONS: 

HEATER VOLTAGE (PARALLEL CONNECTIONJ~ 6.J VOLTS AC, CENTER 

TAB OF HEATER TRANSFORMER GROUNDED; PLATE SUPPLY VOLTAGE S 250 

VOLTS DC, SLATE LOAD RESI STOR E lOOOOO OHMS; CATHODE RESISTOR 
2700 OHMS BYPASSED BY 100-µf CAPACITORS GRID RESISTOR S O OHMS 

AND AMPLIFIER COVERING FREQUENCY RANGE BETWEEN 25 &10000 CRS. 

MAXIMUM VALUE ~ MICROVOLTS RMS 

MEASURED IN "TRUE RMS° UNITS UNDER THE SA ME CONDITIONS AS FOR 

"AVERAGE VALUE° EXCEPT THAT THE CATHODE RESISTOR IS UNBYPASSED 

AND THAT THE GRID RESISTOR HAS A VALUE OF 50000 OHMS. 

SIMILAR TYPE REFERENCE: xzAX7. 
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TUNO.80L 

RESISTANCE COUPLED AMPLIFIER 

qP 
MEG. 

qS 
ME G•. 

q91 

ME G. 

Ebb = 90 VOLTS Ebb = 180 VOLTS Ebb = }pp VOLTS 

Rk GA I N E o Fig GA I N E o F2g GA I N E o

0.10 0.10 0.1 1700 31 5.0 1000 40 15 760 43 30 
0.10 0.24 0.1 2000 38 6.9 1100 46 20 900 50 40 
0.24 0.24 0.1 3500 43 6.5 2000 54 18 1600 58 37 
0.24 0.51 0.1 3900 49 8.6 2300 59 24 1800 g4 47 

0.51 0.51 0.1 7100 50 7.4 4300 62 19 3100 66 39 
0.51 1.0 0.1 7800 53 9.1 4800 64 24 3600 69 46 

0.24 0.24 10 0 37 3.9 0 53 15 0 62 32 
0.24 0.51 10 0 44 5.4 0 60 19 0 67 41 

0.51 0.51 10 0 44 5.0 0 61 i7 0 69 35 
0.51 1.0 10 0 49 6.4 0 66 21 0 71 41 

0 

Eo IS MA%I YUM RNS VOLTAGE OUTP T FOR fI VE PERCENT TOTAL NARYONIC DISTORTION. 

GAIN MEASURED AT 2.0 VOLTS RMS OUTPUT. 

FOR ZERO-BIAS DATA, GENERATOR IMPEDANCE IS NEGLIGIBLE. 

c 

Esl y

■ 

 ~~ • 
c 

Rp Rs 

Eo

r 
Ebb 

NOTE: COUPLING CAP ACIT00.5 lCl SHOOED BE SELECTED TO GIVE DESIRED FREQUENCY 
0.ESPON SE. Rk SN QUID BE #DE QU AT EIY BY-P AS SEO. 

1 
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704 4 

TUNG•SOL 

DOUBLE TRIODE 

MINIATURE TYPE 

7'•
g 

MAX. 
t 
3~ SERIES 

HEAT ER
PARA LLEL 

COATED UNIPOTENTIAL CATHODE 

MAX. 12.6±5~ VOLTS 6.3±5% VOLTS 2 V rl III YIG 
25" 0.45 AMP 0.90 AMP 

8 
MAX. AC OR DC ZG ~ ~ HT 

l z1 MOUNTING POST TION 

PREFERRED: UPRIGHTOR WITH PLATE 
SMALL BUTTON MAJORS IN A VERTICAL POSITION 

9 PIN BASE E9-'_ PERMISSIBLE ANY 
OUTLINE DRAWING 

J EDEC 6-g 

GLASS BULB 

2P -  - IP 
B AKIN:; CIAC:t;. ~~. 

J EOEL 9N 

BOTTOM VIEW 

THE 7044 IS A DOUBLE TRIODE DESIGNED FOR USE IN ELECTRONIC COMPUTERS. THE 
TUBE IS CHARACTERIZED BY HIGH ZERO BIAS PLATE CURRENT AND EXCEPTIONAL 
FREEDOM FROM THE DEVELOPMENT OF CATHODE INTERFACE. 

DIRECT INTERELECTRODE CAPAC►TANCES 
WITHOUT E%TERNAL SHIELD 

SECTION 1 SECTION 2 

r--RID TO PLATE: (G TO P) 
INPUT: G TO f H+K) 
OUTPUT: P TO (H+K) 
GRID #1 TO GRID #2 (iG TO 2G1 -
PLATE #1 TO PLATE#2 (iP TO 2P1 
HEATER TO CATHODE: (H+K) 

6.0 6.0 µµf 

4.8 4.6 µµf 

0.65 0.55 µµf 
0.10 µµf 

1 .4 µµf 

6.0 6.0 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

SERIES PARALLEL 

HEATER VOLTAGE 12.6±5% 6.3±5% VOLTS 
HEATER CURRENT 0.45 0.90 AMP. 
HEATER POWER 5.7 5.7 WATTS 
MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC PLUS PEAK 200 

HEATER POSITIVE WITH RESPECT TO CAT HOD EA 
DC 100 VOLTS 

TOTAL DC PLUS PEAK 200 VOLTS 

MAXIMUM AVERAGE PLATE VOLTAGE D 300 VOLTS 

MAXIMUM PEAK PLATE VOLTAGE 

(MEASURED BETWEEN PLATE AND CATHODE)E 600 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION, BLOONFI ELD, NEw JERSEY, U.S.A., JULY 1, 1961 SLATE w 6210 



704 4 

TUN6•SOL 

CONTINUED FROM PRECECIING PAGE 

RATINGS - CONT~o. 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

EACH UNIT C

HEATER VOLTAGE 12.615% 6.315% VOLTS 

MAXIMUM GRID VOLTAGE: 
NEGATIVE BIAS VALUE DC 100 VOLTS 
POSITIVE BIAS VALUE DC 1.0 VOLTS 
PEAK NEGATIVE VALUEE 300 VOLTS 
PEAK POSITIVE VALUEE 30 VOLTS 

MAXIMUM AVERAGE PLATE DI SSIPATI OND 4.5 WATTS 
MAXIMUM AVERAGE TOTAL PLATE DISSIPATION 

(BOTH UNITS) D 8.0 WATTS 
MA XIMUf.7 AVERAGE POSITIVE GRID CUR RENTD 5.0 MA. 
tdAXIMUM PEAK POSITIVE GRID CUF32ENTE 200 MA. 

MAXIMUAI AVERAGE CATHODE CURRENTO 50 MA. 

"+1AXIMUM PEAK CATHODE CURRENT 
E 

400 MA. 

'AAXIMUM BULB TEMPERATURE (AT HOTTEST POINT 

ON BULB) 160 °C 
'AAXIMUM GRID CIRCUIT RESISTANCE 

FIXED BIAS 0.1 MEGOHM 
CATHODE BIAS 0.47 t,1EGOHM 

INITIAL CHARACTERISTICS LIMITS 

RANGE VALUE FOR EQUIPMENT DESIGN 

MIN. MAX. 

HEATER VOLTAGE (SERIES) 12.6±5% VOLTS 
HEATER VOLTAGE (PARALLEL) 6.315% VOLTS 
HEATER CURRENT (SERIES) 0.45 AMP. 
HEATER CURRENT (PARALLEL) 0.90 AMP. 
HEATER CURRENT @ Ef= 12.6 VOLTS 410 490 MA. 
PLATE CURRENT 

Ef = 12.6 V., Eb = 90 V., Ec 

ADJUSTED FOR Ic = 250 µA -► 34 -► 60 MA. 
PLATE CURRENT 

Ef = 72.6 V., Eb = 120 V., Ec =- 2 V. 26 45 MA. 
REVERSE GRID CURRENT 

Ef = 12.6 V Eb = 120 V Ec=-2 V. - - - 1.5 µA 
CUTOFF PLATE CURRENT 

Ef = i 2.6 V Eb = 150 V., Ec =- 14 V. - - - 200 µA 
HEATER--CATHODE LEAKAGE AT 

Ef = 12.6 V. AN D Ehk =± 700 V. 30 µA 
MINIMUM INTERELE CTRODE RESISTANCE 

(EXCEPT HEATER CATHODE) 
GRID TO ALL MEASURED WITH 300 VOLTS, 
GRID NEGATIVE 50 - MEGOHMS 

PLATE TO ALL MEASURED WITH 500 VOLTS 
PLATE NEGATIVE 50 --- MEGOHMS 

INTERMITTENT LEAKAGEF

~ INDICATES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 

J 



TENTATIVE DATA 7099 

GLASS BULB 

TUNc•so~ 

VOLTAGE REGULATOR 

COLD CATHODE 

ANY MOUNTING POSITION 

RED 
RED (ANODE) 
DOT 

z 

BOTTOM VIEW 
FLAT PRESS WITH 
2 FLYING LEADS 

THE 7099 IS A LOW CURRENT, TWO ELEMENT, INERT-GAS-FILLED, COLD CATHODE, 
VOLTAGE REGULATOR TUBE. THE TUBE COVERS A RANGE NOT ADEQUATELY HANDLED 
BY OTHER VR TURES OR BY ZENER DIODES. IT HAS A MAINTAINING VOLTAGE OF 
APPROXIMATELY 155 VOLTS OVER A CURRENT RANGE FROM 0.075 TO 0.300 MILLI-
AMPERES. 

THE 7099 PROVIDES A HIGH DEGREE OF STABILITY AND VOLTAGE REPEATABILITY 
OVER ITS OPERATING TEMPERATURE RANGE. IT IS ESPECIALLY SUITED FOR SERVICE 
IN APPLICATIONS WHICH REQUIRE LONG LIFE, AND MINIMUM SIZE AND WEIGHT. 
ITS FLYING LEADS CAN BE SOLDERED DIRECTLY" INTO A CIRCUIT OR CAN BE CLIPPED 
TO ONE-QUARTER INCH FOR INSERTION IN A STANDARD SUBMINIATURE SOCKET. 

ELECTRICAL DATA 

CATHODE COLD 

MOUNTING POSITION 

l EN6TH - OVERALL 

DIAMETER (MAX.) 

WEIGHT - APPROXIMATE 

flULB 

BASE 

MECHANICAL DATA 

ANY 

SEE OUTLINE DRAWING 

0.322 
0.16 
T-2 

FLAT PRESS WITH 2 FLYING LEADS 

fNCH 

OUNCE 

CONTINUED ON FOLLOWING PAGE 

T UNG-GOL €LELTRIC INC. ELECTRON TUBE DIVISION BLOONFIELD, NEW JERSEY, U.S.A. JUNE 1, 1959 PLATE W 5536 



7099 TENTATIVE DATA 

-  TUNG•SOL  

CONTINUED FROM PRECEDING PAGE 

RATINGS 
ABSOLUTE VALUES 

MAXIMUM DC CATHODE CURRENT 

MINIMUM OC CATHODE CURRENT 

BULB TEMPERATURE (MAX.) 

AMBIENT TEMPERATURE (MIN.) 

ALTITUDE (MAX.) 

CIRCUIT VALUES 

0.300 MA. 

0.075 MA. 

100 °c 
—55 °c 

60 OOO FEET 

SHUNT CAPACITOR (MAX.) O.1 
SERIES RESISTOR SEE APPLICATION NOTES 

EQUIPMENT DESIGN AND RANGE VALUES 

MIM. BOGEY MAX. 

OC ANODE SUPPLY VOLTAGE 225A ---- --- VOLTS 

ANODE BREAKDOWN VOLTAGE --- 1$O ZOO VOLTS 

TUBE VOLTAGE DROP AT 0,075 MA. 152 155.0 --- voLTs 
TUBE VOLTAGE DROP AT 0.3 MA. --- 155.5 162 VOLTS 

REGULATION — 0.075 THROUGH 0.150 MA. O.4 2.5 VOLTS 

REGULATION — O.i50 THROUGH 0.300 MA. O.6 4.O VOLTS 

LEAKAGE CURRENT AT — 100 VOLTS --- 2 µAMP,. 

AIN ORDERTO ASSURE STAgTING TXROUGX OUT LIFE OF TUBE, NOT LESS THAN TXE SPECIFIED SUPPLY VOLT-
AGE SNOU LD BE PROVIDED. 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA 709 9 
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7099 

TYPICAL AVERAGE TUBE VOLTAGE 

V5. 
TUBE CURRENT 

0-.075 0.150 0.225 0.300 

TUBE CURRENT - MILLIAMPERES 
TYPICAL CIRCUIT FOR YOLTAGE REGULATOR 

OPERATING NOTES 

IN THE OPERATION OF AGLOW TUBE THERE ARE SEVERAL REQUIREMENTS WHICH MUST 

ALWAYS BE MET. THE FIRST IS THAT THE SUPPLY VOLTAGE MUST ALWAYS BE 

GREATER THAN THE ANODE BREAKDOWN VOLTAGE AND THE SECOND IS THAT SUF—

FICIENT RESISTANCE MUST ALWAYS BE PUT IN SERIES WITH THE TUBE INOR —

DER TO LIMIT THE CURRENT TO THE MINIMUM AND MAXIMUM VALUES GIVEN IN THE 

RATINGS. 

IN ORDER TO ILLUSTRATE HOW TO CALCULATE THE VALUE OF THE SERIES RESIS—

TANCE A TYPICAL REGULATOR CIRCUIT IS SHOWN IN FIGURE i. 

FROM FIGURE i WE SEE THAT EBB IS THE UNREGULATED SUPPLY VOLTAGE S EL IS THE 

TUBE VOLTAGE DROP OR THE REGULATED VOLTAGE SUPPLIED TO THE LOAD S R IS 

THE SERIES LIMITING RESISTOR S R L IS THE VARIABLE LOAD S I7 IS THE TUBE 

CURRENT AND IL IS THE LOAD CURRENT. 

WE SEE THAT THE TUBE CURRENT WILL BE A MAXIMUM WHEN THE SUPPLY VOLTAGE 

IS A MAXIMUM EBB MAX.1; WHEN THE LOAD CURRENT IS A MINIMUM (IL MIN.); 

AND WHEN THE TUdE VOLTAGE DROP IS A MINIMUM (EL MIN.). THEREFORE THE 

CONDITIONS WHICH DETERMINE THE LOWER LIMIT FOR.THE SERIES RESISTANCE 

R 1 ARE THAT 

R 
E BB MAX. — EL MIN. 
IT MAX. + IL MIN. 

IN A LIKE MANNER IT CAN BE SHOWN THAT THE VALUE OF R IN ORDER TO LIMIT 

THE CURRENT TO THE MINIMUM VALUE REQUIRES THAT 

R ~ EBB MIN• — EL MAX. 

I7 MIN. + IL MAX. 

WHEN THESE VALUES HAVE BEEN COMPUTED, ONE SHOULD CHECK TO SEE IF THERE 

IS SUFFICIENT STARTING VOLTAGE BY THE FOLLOWING RELATION 

RL 

EBB MIN.  
R + RL

> E STARTING 

T UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELD, NEW JERSEY, U.S.A. JUNE 1, 1959 PLATE W5531 



7099 TENTATIVE DATA, 

TUNc•so~ 
CONTINUED FROM PRECEDING PAGE 

TYPICAL CIRCUIT FOR VOLTAGE REGULATOR 

FIGURE I 

WHEN THESE CALCULATIONS HAVE BEEN MADE AND THERE IS INSUFFICIENT START-

ING VOLTAGE S A NEW LOAD CURRENT OF LOWER VALUE MUST BE USED AND THE 

CALCULATIONS REPEATED. 

WHERE THE REGULATOR TUBE IS SHUNTED 8Y A CAPACITOR S THE VALUE OF SUCH 

CAPACITOR SHOULD 8E LIMITED TO O.i /~f AS A LARGER VALUE MIGHT CAUSE 

OSCILLATION. 

OPERATION OF TWO TUBES IN PARALLEL TO INCREASE THE CURRENT RATING IS NOT 

RECOMMENDED UNLESS A.RESISTANCE OF APPROXIMATELY 100 OHMS IS USED IN 

SERIES WITH EACH TUBE TO EQUALIZE THE DIVISION OF CURRENT. IT SHOULD BE 

NOTED THAT PARALLEL OPERATION REDUCES THE REGULATION THAT CAN BE OBTAINED. 

HIGHER REGULATED VOLTAGES CAN BE OBTAINED BY CONNECTING TWO TUBES IN 

SERIES AS SHOWN IN FIGURE 2. HOWEVER CARE SHOULD 0E EXERCISED TO MAKE 

CERTAIN THAT SUFFICIENT SUPPLY VOLTAGE IS AVAILABLE TO START 80TH TUBES. 

THIS CAN BE ACCOMPLISHED 9Y SHUNTING THE LOWER TUBE WITH A HIGH RE-

SISTANCE. 



TEN TATIVE DATA 7099 

TUNG•SOL 

D-c 
VOLTAGE 
SUPPLY 

~.. REGULATED. 
VOLTS 

REGULATED 
VOLTS 

FIGURE 2. OPERATION OF REGULATOR TUBES IN SERIES 

180 

170 

v v 

N 
F-
J 

~ I60 

J  
R 

IONIZATION YOLTAGE 
7099 

TYPICAL VOLTAGE DROP 

VS. 

OPERATING TEMPERATURE 

  TUBE VOLTAGE DROP 

150 

4010 
+20 +40 +60 +80 +100 

TEMPERATURE - DEGREES CENTIGRADE 

T UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMEIELD, NEW JERSEY, U.S.A. JUNE 1, 1959 PLATE *5538 





TENTATIVE DATA 7105 

s^ 
'— 161

MAX 

I" 
4T5 
MAX 

3 
6.. 

MAX T-12 

I~. 

MAX 

GLASS BULB 

TUNG•sOl 

TWIN TRIODE 

HEATER 

12.615$ VOLTS 1,25 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
LARGE WAFER OCTAL 
WITH METAL .SLEEVE 

BBD 

THE 7105 IS A 12.6 VOLT VERSION OF THE POPULAR RUGGEDIZED RELIABLE TYPE 
6080WA. IN A RELIABLE PROGRAM, TUBES ARE HANDLED IN LOTS WITH MANY DE—
STRUCTIVE TESTS PERFORMED ON RANDOMLY SELECTED SAMPLES. THUS A TUBE MAY 
PASS ALL REQUIRED TESTS AND YET BE REJECTED IF IT IS FROM AN UNSATISFAC—
TORY LOT. 

WITH THE MOUNT SHOCK ISOLATED FROM THE BULB BY NINE METAL SPRING CLIPS, 

AND BY THE USE OF HEAVY DUTY PARTS, THE TUBE WILL WITHSTAND A SHOCK IM—
PULSE OF 450G AND A VIBRATION FORCE OF lOG. OTHER FEATURES ARE HIGH AL—
TITUDE RATINGS HIGH BULB TEMPERATURE LIMITS, AND LONG LIFE TESTS WITH 

MANY LIFE TEST END POINTS. PLATE CURRENT AND TRANSCONDUCTANCE ARE HELD 

TO CLOSE LIMITS TO PROVIDE GREATER BALANCE BETWEEN TUBE SECTIONS. THIS 
IS ESPECIALLY ADVANTAGEOUS WHEN MANY TUBES ARE TO BE PARALLELED IN 
REGULATED POWER SUPPLY SERVICE. 

TFhIS TUBE CAN BE USED FOR ANY APPLICATION REQUIRING HIGH PLATE CURRENT 

AT LOW PLATE VOLTAGI=S. THE 12.6 VOLT FILAMENT IS PARTICULARLY ADAPTABLE 

TO IdOBILE EQUIPMENT. ITS PRIMARY USE IS IN ELECTRONICALLY REGULATED POWER 

SUPPLIES. 

ELECTRICAL DATA 

HEATER VOLTAGE 

HEATER CURRENT (Ef 6. 3VOLTS) 

MINIMUM CATHODE HEATING TIME 

TRANSCONDUCTANCE (PER SECTION) 

AMPLIFICATION FACTOR 

INTER ELECTRODE CAPACITIES PER TRIODE SECTION 

GRID TO CATHODE 

GRID TO PLATE 

CATHODE TO PLATE 

HEATER TO CATHODE 

INTER ELECTRODE CAPACITIES BETWEEN TRIODE SECTIONS 

SECTION 1 GRID TO SECTION 2 GRID 

SECTION 1 PLATE TO SECTION 2 PLATE 

12. f~tFj,$ VOLTS 

1.25 AMP. 

3O SECONDS 

7 000 µMHOS 

2.0 

6.2 µµf 
8.4 µµ.f 
2.2 µµf 
6.3 µµf 

0.5 µµf 
2.2 µµf 

T UN G-5OL ELECTRIC- INC. ELECTRON TUBE DIVISION BLOONFIELD. NEW JERSEY. tl.5.q. JUNE 1, 1959 PLATE X5579 



7105 TENTATIVE DATA 

TUNG•SOL 
CONTINUED FROM PR EC EDING PAGE 

MECHANICAL DATA 

MOUNTING POSITION ANY 

(IF TUBE IS TO BE MOUNTED IN A HORIZONTAL POSITION IT IS 

RECOMMENDED THAT IT BE MOUNTED SO THAT THE BASE LUG KEY 

BE EITHER DIRECTLY UP OR DIRECTLY DOWN) 

BULB T-12 
BASE LARGE WAFER 'OCTAL WITH METAL 

SLEEVE~B PIN~JEDEC Yl68-86 

MAXIMUM NET WEIGHT ~ 3 OUNCES 
MAXIMUM SHOCK RATING (NAVY HI IMPACT SHOCK MACHINE) u5O 6 

MAXIMUM VIBRATION RATING 

(D =.08" @ 50 CPS) lO G 

RATINGS 
ABSOLUTE VALUES 

MIN. MAX. 

HEATER VOLTAGE 12.0 13.2 VOLTS 

PLATE VOLTAGE (DC) --- 25O VOLTS 

GRID VOLTAGE (DC) --- O VOLTS 

HEATER-CATHODE VOLTAGE (DC) -3OO +300 VOLTS 

GRID CURRENT PER GRID --- 5. MA. 

PLATE CURRENT PER PLATE (DC) --- 125. MA. 

( IF SEVERAL TUBE SECTIONS ARE TO BE USED IN PARALLEL WITH EACH 

O THER E IT IS RECOMMENDED NOT TO EXCEED 100 MA PER PLATE.) 

POWER DISSIPATION PER PLATE 13 WATTS 

ENVELOPE TEMPERATURE 23O °C 

ALTITUDE FOR FULL RATINGS 6O OOO FEET 

CIRCUIT VALUES: 

GRID CIRCUIT RESISTANCE FOR 
CATHODE BIAS ~O PERATION 1.O MEGOHM 

GRID CIRCUIT RESISTANCE FOR FIXED BIAS 
OR '+C OMBINATIONI FIXED AND CATHODE BIAS 
OPERATION --- O.1 MEGOHM 

ADDITIONAL TESTS TO INSURE RELIABILITY 
R ANOOM LT SELECTED SAMPLES ARE SUBJECTED TO THE FOLLOWING TE5T5 

SHOCK: SO° HAMMER ANGLE IN NAVY, FLYWEIGHT 
HIGH IMPACT MACHINE (450 G/MSEC ) 

F ATIGUE~ 25 CPS, 0.08" TOTAL DISPLACE MENT~ FOR 32 HOURS 
IN EACH OF THREE MUTUALLY PERPENDICULAR PLANES (2, SG) 

POST SHOCK AND FATIGUE LIMITS: 

VIBRATION (RP 2000 R~ E~ - 7VOC~ TIE iK TO 2K~ iG TO 2G~ iP TO 2P)A

GENERATED PLATE VOLTAGE (MAX.) ZOO MVAC 

HEATER- CATHODE LEAKAGE (Ehk =f 100 VDC) (MA%.) 5O µADC 

CHANGE IN TRANSCONDUCTANCE FROM INITIAL VALUE (MAX.) LO PERCENT 

GRID CURRENT (MAX.) -3 µA 

HEATER CYCLING LIFE TEST (Ef 15V~ 
Ehk 3OpVDC. DURATI01 OF 

2000 CYCLES OF f, MIN. ON AND i MIN. OFF) 
END POINT (Ehk=ti00Y.) (MAX.) 5O µADC 

STABILITY LIFE TEST (i HR.) END POINT: 

CHANGE IN TRANSCO ND UCTANCE FROM INITIAL VALUE (MAX.) TO PERCENT 

SURVIVAL RATE LIFE TEST (100 HRS.) END POINT: 

TRANSCOND UCTANCE (MIN.) 5$OO µMHOS 

INTERMITTENT LIFE TEST (1000 HRS.) END POINTS: 

GRID CURRENT MIN. O MAX. -~lO µADC 

TRANSCONDUCTANCE (MIN.) 5500 µMHOS 

CHANGE IN TRANSCO ND UCTANCE BY REDUCING Ef TO 5. 7V.(MAX .) LO PERCENT 
HEATER-CATHODE LEAKAGE Ehk-1'100VDC.(MAX.) 25 µADC 
HEATER CURRENT MIN. 1.15 MAX. 1.35 AMPS 
INSULATION OF ELECTRODES: GRID TO ALL OTHERS 

ME GOHM A4D PLATE TO ALL OTHERS IMIN.) lOO 



TENTATIVE DATA 7105 

TUNG•SOL 

CONTINUED FRON PRECEDING PAGE 

RANGE OF VALUES 

CONDITIONS: E f =12.6V, Eb = 135V~ 

EO = p, R~~~ = 250 ~ 

BOTH SECTIONS OPERATING. EACH SEC—

TION READ SEPARATELY. 

INDIVIDUAL PLATE CURRENT (OC) 100 150 MA. 

LOT AVERAGE PLATE CURRENT (SAME CONDTIONS)(DC) 115 135 MA. 

PLATE CURRENT S DIFFERENCE BETWEEN SECTIONS (DC) --- 25 MA. 

INDIVIDUAL SECTION TRANSCOND UC TANCE 6000 8200 µMHOS 

LOT AVERAGE TRANSCONDUCTANCE 6600 7UOO µMHOS 

AMPLIFICATION FACTOR 7.5 2.5 
HEATER CURRENT ~ 6.3V. 1.15 1.35 AMP. 

SIMILAR TYPE REFERENCE: 6o 8o WA. 

FIGURE I FIGURE 2 FIGURE 3 

TUN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION Bl00NFIELO. NEW JERS EYE U.S.A. JUNE i. 1959 PLATE k5540 



7105 TENTATIVE DATA 

TUNo•so~ 
CONTINUED FROM PRECEDING PAGE 

APPLICATION NOTES 

THE 7105 IS WIDELY USED AS A °PASSING° TUBE OR SERIES REGULATOR IN CON-

TROLLED POWER SUPPLIES BECAUSE OF ITS HIGH TRANSCONDUCTANCE AT RELATIVELY 

LOW PLA T£ VOLTAGES. TO PROVIDE THE DESIRED OUTPUT •C URRENT, MANY TRIODE 

SECTIONS CAN BE PARALLELED. 1F TUBE SECTIONS ARE TO BE PARALLELED, HOW-

EVER, THE DESIGNER Ij STRONGLY URGED TO USE SUFFICIENT RESISTANCE IN 

EgCH CATHODE LEG TO EQUALIZE CURRENT DI VISION AMONG THE TRIODE SECTIONS. 

RECOMMENDED VALUES FOR VARIOUS OPERATING CURRENTS ARE SHOWN ON THE PLATE 

CMARAC TERISTICS CURVE. IF THE OUTPUT CURRENT OF THE SUPPLY IS NOT FIXED, 

USE THE RESISTANCE INDICATED FOR THE LOWEST CURRENT THAT APPROACHES THE 

MAXIMUM PLATE DISSIPATION LINE. CATHODE RESISTANCE IS SUPERIOR TO ANODE 

RESISTANCE BECAUSE IT PROVIDES MORE BIAS ON THE SECTIONS TAKING GREATER 

PLATE CURRENT. A CATHODE RESIS~70R NEED BE ONLY ONE THIRD THE VALUE 

(~~) OF A PLATE RESISTOR, AND THEREFORE WILL DISSIPATE ONLY ONE THIRD 

THE POWER. IN ANY CASE, THE ONLY LOSSES INCURRED IN USING A RESISTOR IS 

THE INSERTION LOSS OF THE RESISTOR ITSELF (ABOUT ONE WATTS) AND THE 

ADDITIONAL VOLTAGE (LESS THAN ip VOLTS) NECESSARY FROM THE UNREGULATED 

SUPPLY. A CATHODE RESISTOR ADDS A SMALL ADDITIONAL LOSS BY CAUSING THE 

PASSING TUBE TO WORK WITH HIGHER BIAS AND HENCE WITH GREATER TUBE DROP. 

A THIRTY SECOND CATHODE WARMUP TIME IS RECOMMENDED BEFORE THE PLATE 

VOLTAGE IS APPLIED. THIS IS ESPECIALLY NECESSARY IN CIRCUITS WHERE THE 

AMPLIFIER TUBE PLATE RESISTOR IS RETURNED TO THE PLATE SIDE OF THE PASS-

ING TUBE, AS ILLUSTRATED IN THE SIMPLIFIED CIRCUIT IN FIGURE 1• IN THIS 

CASE DURING WARMUP THE AMPLIFIER TUBE DRAWS LITTLE CURRENT, THERE IS 

LITTLE IR DROP ACROSS THE RESISTOR, AND THE GRID OF THE PASSING TUBE IS 

EFFECTIVELY, TIEO TO THE PLATE. THE PLATE WILL ATTEMPT TO DRAW EXCESSIVE 

CURRENT FROM THE PASSING TUBE I S CATHODE AND MAY SERIOUSLY IMPAIR TUBE 

LIFE. THE CIRCUIT IN FIGURE 2 IS PREFERABLE FROM THE CONSIDERATION OF 

THE SAFETY OF THE PASSING TUBE BOTH DURING WARMUP AND IN THE EVENT OF 

TROUBLE IN THE AMPLIFIER CIRCUIT OR IF THE AMPLIFIER TUBE IS REMOVED 

FROM ITS SOCKET. IT HAS THE ADDITIONAL ADVANTAGE OF PROVIDING A CONSTANT 

VOLTAGE FOR THE AMPLIFIER CIRCUIT. HOWEVER, IF THE REGULATOR OUTPUT IS 

LOW (BELOW 250 VOLTS) IT WILL BE NECESSARY TO PROVIDE ADDITIONAL NEGA-

TIVE VOLTAGE FOR THE REFERENCE TUBE CIRCUIT. ALSO, IF THE REGULATED OUT-

PUT VOLTAGE IS TO BE VARIABLE, IT MAY BE NECESSARY TO FOLLOW FIGURE 1. 

PASSING TUBE OPERATION CON D,I TI ONS SHOULD BE CHOSEN TO PROVIDE AS LOW A 
TUBE DROP AS POSSIBLE. A SAFETY MARGIN OF ATLEAST 5 VOLTS FROM THE ZERO 
BIAS LINE SHOULD BE ALLOWED HOWEVER, FOR VARIATIONS OF INDIVIDUAL TUBES. 

S UFFIC TENT ~B-IAS EXCURSION SHOULD BE ALLOWED FOR OVERCOMING RIPPLE. THE 

AMPLIFIER CIRCUIT SHOULD BE ABLE TO COUNTERACT THE EFFECT OF UNBALANCE 
DUE TO TUBE AGING. 

A GRID RESISTOR SHOULD BE USED FOR EACH TRIODE SECTION. THIS SHOULD BE 
ENOUGH TO PREVENT PARASITIC OSCILLATION BUT NOT LARGE ENOUGH TO PREVENT 

LOSS OF CONTROL DUE TO A SMALL AMOUNT OF "GAS" GRID CURRENT. A VALUE OF 
GRID RESISTANCE THAT MEETS BOTH THESE CONDITIONS IS 1,000 OHMS. HEATER 

VOLTAGE SHOULD BE KEPT AS CLOSE AS POSSIBLE TO i2,6 VOLTS AS MEASURED ON 

THE TUBE PINS. WHEN CONNECTING MANY HIGH DRAIN TUBE HEATERS ACROSS A 
SINGLE TRANSFORMER, BUS BARS FEEDING FROM 'ALTERNATE ENDS" (FIGURE }) 

SHOULD BE USED WITH A STRANDED PAIR FEEDING INOIVIDUgI SOCKETS. 
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PLATE CHARACTERISTICS FOR 

EACH TRIODE SECTION 

HEAVY HORIZONTAL LINES SHOW 

VARIOUS RANGES OF OPERATION 
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7105 TENTATIVE DATA 
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7189 

2.812°
MAX 

3.062" 
MAx 

q(.ASS BULB 
OVI LINE Gran ING 

J ED EC E-4 

Tuac•sot 

PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 760 MA. 

ANY MOUNTI IJG POSITION 

soTTor,: v I E~ti 
BASING DIAGRAM 

J EDEC 9CV 

THE 7189 IS A POWER PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. IT I$ 
DESIGNED FOR USE AS A POWER AMPLIFIER IN HIGH FIDELITY AUDIO EQUIPMENT, 
INTENDED FOR USE IN AMPLIFIERS OF OVER 20 WATT CAPABILITIES. 

INPUT CAPACITANCE 

OUTPUT CAPACITANCE 

PLATE TO GRID #1 

GRID #1 TO HEATER 

DIRECT INTERELECTRODE CAPACITANCES 

RaTINcs 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

CLASS A81 FIXEC BIAS AUDIO AMPLIFIER 
PENTODE CONNECTION 

10.8 
~.5 

0.5 
0.25 

F= 
pf 

r.` 

MAXIMUM PLATE VOLTAGE 4OO VOLTS 

MAXIMUM PLATE DISSIPATION 12 WATTS 

MAXIMUM GRID #2 VOLTAGE 3OO VOLTS 

MAXIMUM GRID #2 DISSIPATION (ZERO SIGNAL) 2.O WATTS 

MAXIMUM GRID #2 DISSIPATION (MAX. SIGNAL) 4.0 WATTS 

MAXIMUM CATHODE CURRENT 65 MA. 

MAXIMUM GRID RESISTANCE (FIXED BIAS) 3OO OOO OHMS 

MAXIMUM HEATER TO CATHODE VOLTAGE lOO VOLTS 

TYPICAL CHARACTERISTICS 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

PLATE CURRENT 

GRID #2 CURRENT 

GRID #1 VOLTAGE 

TRANSCONDUCTANCE 

PLATE RESISTANCE 

AMPLIFICATION FACTOR (GRID #1 TO GRID #2) 

CONTINUED ON FOLLOWING PAGE 

250 voLTs 
2SO VOLTS 
48 MA. 

5.5 MA. 

—7.3 VOLTS 

11 300 µMHos 

u0 000 OHMS 
19.5 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY, U.S.A., JUNE 1, 1962 PLATE #6495 



7189 

TUNG•SGL 

CONTINUED FROM PR ECED !NG PAGE 

TYPICAL OPERATION 

FIXED BIAS — TWO TUBES — PUSH PULL 

PLATE VCLTAGE 

GRID #2 VOLTAGE 

GRID #1 VOLTAGE 

PLATE TO PLATE L0.4D RESISTANCE 

ELATE CURRENT (ZERO S16NAL) 

PLATE CURRENT (MAX. SIGNAL) 

GRID #2 CURRENT (ZERO SIGNAL) 

;;RID #"t CURRENT (MAX. SIGNAL) 

INPUT SIGNAL VOLTAGE (RMS) 

P 0`NER OUTPUT 

PERCENT DISTORTION 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

CLASS AB1 AUDIO AMPLIFIER 

ULTRA—LINEAR AMPLIFIER 

4OO VOLTS 

300 voLrs 
—T5 VOLTS 

8 OOO OHMS 
2x7.5 MA. 

2x52.5 MA• 

2XO.H N.A. 

2X12.5 MA. 

TO.S VCLTS 

24 WATTS 

4.0 PERCENT 

PLATE AND GRID #2 SUPPLY VOLTAGE ~~~ VOLTS 

PLATE DISSIPATION T2 ~,'ATTS 

GRIC #2 DISSIPATION (ZERO SIGNAL) 2 WATTS 

GRID #2 INPUT (MAX SIGNAL) 4 WATTS 

CATHODE CURRENT 65 MA. 

GRID RESISTANCE (CATHODE BIAS) T MEGOHM 

HEATER TO CATHODE VOLTAGE TOO VOLTS 

TYPICAL OPERATION 

CATHODE BIAS — TWO TUBES — PUSH PULL 

PLATE SUPPLY VOLTAGE 375 VOLTS 

GRID #2 SUPPLY VOLTAGEA

COMMON CATHODE RESISTANCE 22O OHMS 

PLATE TO PLATE LOAD RESISTANCE LT OOO OHMS 

PLATE AND GRID {}2 CUR R-ENT (Z.:RO SIGNAL) 2X35 MA. 

PLATE AND GRID #2 CURRENT (MAX. SIGNAL) 2X40.5 MA. 

INPUT SIGNAL VOLTAGE, RMS L2.~ VOLTS 

POWER OUTPUT T6.5 WATTS 

PERCENT DISTORTION 3 PERCENT 

A SORE EN VOLTAGE IS OBTAINED FROM TAPS IOC AT ED AT 4jY OF THE PLATE WINDING TURNS. 



7189 

alas 
E{ = 6.3 Volts 
EC2 300 Volts 

200 

LaJ 
a 

d 150 
x 

J 

~' 100 
t-
z W 

~ 50 

a 

-1 
_~ ~ 

~~

~~ 

~~~ 

_2 

—3 
r-

 -h 
_~ ~f~ 

—~ 

~~

A ~S~

r   a 

-9 

 ~~ ~z WATTS ti. 

D 

  10 
  -~ 1 
 1- 2 
 1 

~"'_~~  -14 

100 200 300 40Q 500 600 
PLATE VOLTS_ 

~ _ 1 I I I 

T UN G-50L ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY, U.S.A., JUNE 1, 1962 PLATE #6496 





TENTATIVE DATA 7190 

~~~~~ 

~= 844" 
GLASS BULB 

HARD 

2.125" 
MAX. 

1.875" 
MAX. 

TUNo•so~ 

THYRATRON 
MINIATURE TYPE 

HEATER 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW-
SMALL BUTTON MINIATURE 

7 PIN BASE 

7PJ 

THE 7190 IS A ZERO BIAS MINIATURE HYDROGEN 7HYRATRON DESIGNED PRIMARILY 
FOR THE GENERATION OF PULSE VOLTAGES UNDER EXTREME CONDITIONS OF MECHAN—
ICAL VIBRATION. THIS TUBE CAN SUPPLY PEAK PULSE POWER OF 10 KILOWATTS 
AND THEREFORE WILL REPLACE PHYSICALLY LARGER TYPES IN MANY RADAR APPLI—
CATIONS. BECAUSE OF ITS CLOSE ELECTRODE SPACING AND SMALL SIZE, MADE 
POSSIBLE BY HARD GLASS CONSTRUCTION, THE 7190 IS CAPABLE OF RELATIVELY 
HIGH PULSE REPETITION RATES. 

THE 7190, 7191, AND 7192 DIFFER ONLY IN THEIR ELECTRODE TERMINALS. ALL 
OF THESE TYPES HAVE FOUND USE IN MISSILE APPLICATIONS. THE 7190, 7191, 
AND 7192 HAVE BEEN DESIGNED INTO SOME EQUIPMENT UNDER THE CHATHAM DE—
VELOPMENTAL DESIGNATIONS CH1062, CH 1092, AND CH1055 RESPECTIVELY. 

ELECTRICAL DATA 

SYMBOL MIN. BOO EY MAX. 

HEATER VOLTAGE 

(WHEN Ip IS LESS THAN 0.75 Aac, REFER TO 

RECOMMENDED HEATER VOLTAGE CURVE) Ef E).O 6.3 6.6 VOLTS 

HEATER CURRENT 

(WITH BOGIE HEATER VOLTAGE) If 1.6 1.8 2.0 AMP. 

CATHODE HEATING TIME tk 3O SECONDS 
ANODE VOLTAGE DROP (AT~ RECOMMENDED Ef) etd 45 125 VOLTS 

MECHANICAL DA1lA 

TYPE OF COOLING CONVECTION 
(HEAT DISSIPATING SHIELDS MAY BE USED. 
FORCED AIR COOLING IS NOT RECOMMENDED.) 

AL ITITUDE SEE APPLICATION NOTES 

MOUNTING POSITION ANY 

MAXIMUM NET WEIGHT O.5 OUNCES 

DIMENSIONS: SEE OUTLINE DRAWINGS SEE OUTLINE DRAWINGS 

MAXIMUM VIBRATION CONDITIONS 50- 2000 CPS @ 15 G 
MAXIMUM SHOCK CONDITIONS 72O G~IM SEC. 
(48° HAMMER BLOW IN NAVY FLY WEIGHT, HIGH IMPACT SHOCK MACHINE) 

MICROSCOPIC INSPECTION PER 

MIL—E- 177518 (N ORD) SEE APPLICATION NOTES 

CONTINUED ON FOLLOWING PAGE / 
7 UN G-GOC ELECTRIC INC. ELECTRON TUBE DIVISION RLOOMFI ELD, NEW JERSEY, U.S.A. JANUARY 1, 1959 PLATE s5j9j 



7190 TENTATIVE DATA 

TUNG•SOl 

CONTINUED FROM PRECEOING PAGE 

RATINGS 
ABSOLUTE VALUES 

SYNBOL MIN. MAX. 

PEAK ANODE VOLTAGE 

INVERSE (NOTE 1) epx --- 1200 VOLTS 

FORWARD epy 300 1200 VOLTS 

CATHODE CURRENT 

PEAK ib .20,0 ~ AMP. 

AVERAGE Ib 5O MA. 

RMS (FOR SQUARE PULSE APPLICATIONS 

I p = ✓ Ib x ib) I p 1.0 AMP. 

DC ANODE VOLTAGE Ebb 3OO VOLTS 

HEATER—CATHODE VOLTAGE Ehk —LOO +25 VOLTS 

OPERATING FREOUENCY 

(THIS IS NOT NECESSARILY THE UPPER 

OPERATING FREQUENCY LIMIT BUT REP—

RESENTS THE HIGHEST REPETITION RATE 

EXTENSIVELY CAFE TESTED TO DATE.) pii SOOO CPS 

PEAK GRID VOLTAGE 

(SEE RECOMMENDED GRID PULSE 
CONDITIONS.) egy 1]5 500 VOLTS 

PEAK INVERSE GRID VOLTAGE egx 150 VOLTS 

HEATING FACTOR (epy X ib X piT.) Pb 1 X lOB 
CURRENT RATE OF RISE (NOTE 2) 4OO AMP ~µ SEC. 

ANODE DELAY TIME (NOTE 3) tad O.E) µSEC. 

TIME JITTER (NOTE 4) tj 0.01 µSEC. 

AMBIENT TEMPERATURE TA —(O +125 ~C 

NOTES 

11N PULSED OPERATION, THE PEAK INVERSE VO LTAGE r EXCLUSIVE OF A SPIKE OF 0.05 µSEC. MA%IMUM 
DURATION, SHALL NOT E%CERD 500 VOLTS DURING THE FIRST 25 uS EC, FOLLOWING THE ANODE PULSE. 

ZM EASUREM ENT MADE PETW EEN 2fi4 AND 70.74 POINTS. 

3ANODE DELAY TIME IS DEFINED AS THE TIME INTERVAL BETWEEN THE POINT ON THE RISING PORTION OF 
THE GRID VOLTAGE PULSE WHICH IS 2h PERCENT OF THE MA%IMUM UNLOADED PULSE AMPLITUDE AND THE 
POINT WHERE ANODE CONDUCTION TAN ES PLACE. 

4 
TIME JITTER IS MEASURED AT 50 PERCENT OF THE PULSE AMPLITUDE AFTER THE TUBE HAS BEEN OPERATING 
F00. AT LEAST AO SECONDS. TnE LIMIT OF 0.01 µSEC. SHOWN IS THE MAXIMUM ALLOWAB LE UNDER SPECI FI ED 
UNFAVORABLE OPERATING CONDITIONS. WITH SUFFICIENT GRID DRIVE AND WITH ANODE VOLTAGES OF A00 
VOLTS AND ABOVE. JITTER NOT E%L EEDING 0.005 µSEC. CAN BE EASILY ACHIEVED. 

CONTINUED ON FOLLOWING PAGE 

J 



TENTATIVE DATA 7190 

TUNO.80L 
CONTINU EG FROM PRECEDING PAGE 

APPLICATION NOTES 

THIS FAMILY OF MINIATURE HYDROGEN THYRATRONS IS DESIGNED FOR USE IN LINE 

TYPE RADAR MODULATORS. A BASIC CIRCUfT FOR SUCH SERVICE IS ILLUSTRATED 

BELOW. IN SUCH A CIRCUIT, THE HYDROGEN THYRATR ION SERVES AS A SWITCH T0, 

RELEASE INTO THE MAGNETRON OR OTHER RADIO FREQUENCY GENERATOR S THE ENERGY 

STORED IN THE PULSE FORMING NETWORK. THESE TUBES ARE ADMIRABLY SUITED 

FOR SUCH SERVICE BY THEIR ABILITY TO HOLD OFF RELATIVELY HIGH VOLTAGE 

AND TO PASS HIGH PEAK CURRENT WITH RELATIVELY LOW TUBE VOLTAGE DROP. THE 

TUBES WILL OPERATE OVER A WIDE RANGE OF PULSE REPETITION RATES, PULSE 

WIDTHS AND PEAK CURRENTS, THUS PROVIDING VERY FLEXIBLE CIRCUIT ELEMENTS. 

TRIGGERING REQUIREMENTS ARE SIMPLIFIED SINCE THE TUBES OPERATE WITH ZERO 

BIAS. 

CN ARGIN6 
DIODE 

CHARGING ~ PULSE FORMING 
DIODE 

NIGH VOLTAGE 
POWER SUPPLY 

TRIGGER 
C iRCUIT 

NETWORK 

PULSE 
TRANSFORMER 

M AGNETRCN 

THE SMALL SIZE, LIGHT WE16HT~ EXTREME RUGGEDNESS, AND ABILITY TO OPERATE 

AT HIGH AMBIENT TEMPERATURES, MAKE THESE TUBES PARTICULARLY SUITABLE 

FOR AIRBORNE USE. THE .TUBES CAN BE OPERATED IN ANY POSITION. ALL TUBES 

ARE TESTED IN ACCORDANCE WITH MIL- E- 177516 (N ORD), THE MILITARY SPECI-

FICATION FOR ELECTRON TUBES FOR GUIDED~MISSILE S. THIS ENTAILS 100% 

MICROSCOPIC INSPECTION WITH A 10 POWER BINOCULAR MICROSCOPE FOR SUCH 

ITEMS AS SEALS, LEADS AND SPOT WELDS. SAMPLE TUBES ARE VIBRATED WITH 

VOLTAGES APPLIED OVER A~ RAN6E OF 50 TO 2000 TO SOCPS AT 15G IN 4 MINUTES. 

THE 7190 AND THE 7191 FIT A STANDARD 7 PIN MINIATURE SOCKET. THE TUBE 

PINS, HOWEVER, ARE STIFF, AND CARE SHOULD BE TAKEN TO HAVE THE SOCKET 

CLIPS IN PERFECT ALIGNMENT BEFORE ATTEMPTING TO INSERT A TUBE. AS THE 

TUBE OPERATES AT HIGH TEMPER ATURES~ A CERAMI CTYPE SOCKET SHOULD BE EM-

PLOYED. CONNECTIONS TO THE SOCKET SHOULD BE MADE WITH FLEXIBLE LEADS TO 

PROVIDE FLOATING ACTION FOR THE SOCKET CLIPS. PIN STRAIGHTENERS SHOULD 

NEVER BE USED ON THESE TUBE TYPES, AS ANY ATTEMPT TO BEND THE PINS WILL 

RESULT IN CRACKED BUTTON BASESI 

THE ANODE CONNECTION ON TYPE 7191 IS A SOLDERING TERMINAL BROUGHT OUT 

THE TOP OF THE ENVELOPE. THIS DESIGN PROVIDES A MAXIMUM SPACING BETWEEN 

THE ANODE LEAD AND THE GRID AND CATHODE PINS TO PREVENT ARC-OVER AT RE-

DUCED AIR PRESSURES. THE 7191 WILL OPERATE FOR SHORT PERIODS AT 80,000 

FEET WITHOUT FORCED AIR COOLING. THE NOMINAL ALTITUDE RATING FOR THE 

7190 AND 7192 IS 10,000 FEET. HOWEVER IF PROVISION IS MADE TO PREVENT 

ARC- OVER BETWEEN PINS, THESE TYPES ALSO WILL OPERATE AT 80,000 FEET. ONE 

METHOD OF PREVENTING ARC-OVER BETWEEN PINS IS TO POT THE BASE END OF 
THE TUBE- IF THE ENTIRE ENVELOPE IS TO BE POTTED, HOWEVER, PRECAUTION 
MUST BE TAKEN TO KEEP BULB TEMPERATURE BELOW 225~C. 

T VPE 7192 IS SUPPLIED WITH LONG, FLEXIBLE STRANDED LEAD CONNECTORS THAT 

MAY BE CRIMPED OR SOLDERED DIRECTLY IN THE CIRCUIT. THE TUBE ITSELF CAN 

6E SECURED BY ANY SUITABLE MECHANICAL MEANS. ONE SUCH METHOD IS.TO HOLD 

IT IN POSITION WITH A HEAT DISSIPATING CLAMP SUCH AS THE BiRTCHER 6A3. 

CATHODE TEMPERATURE IS DETERMINED BY RMS CATHODE CURRENT AS WELL AS BY 

HEATER POWER. THE BOGEY HEATER VOLTAGE OF 6.3 VOLTS HEREFORE IS APPLI -

CABLE ONLY NEAR FULL OPERATING CONDITIONS. AT LIGHT LOADING IT IS RECOM-

MENDED TO OPERATE THE HEATER VOLTAGE -HIGHER. RECOMMENDED F16URES FO.R 

VARIOUS OPERATING CONDITIONS ARE SHOWN ON THE CURVES. - 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION, BLOOMFI ELO,NEW JERSEY, U.S.A. JAN UAR7 1, 1959 PLATE A539LL 



7190 TENTATIVE DATA 

TUNG•SOL 
CONTINUED FRON~PREC ED ING PAGE 

TYPICAL OPERATION 

A MODE CURRENT peak 

PRR PEAK RMS AVG. A^ode PULSE GRID DRIVE 
Voltage MIDTH 

(ppa) (Amps) Amps AC mAd.c. VOLT$ a ec u sec VOLTS 

5000 20.0 1.0 50. 1000 0.5 1.0 250 
10000 6.6 0.5 37. 316 0.56 2.0 250 
33000' 3.5 0.46 60. 350 0.5 eLocnlNG 200 

OSCILLATOR 

k 
LIMITED TEST INFORMATION. 

RECOMMENDED GRID PULSE VALUES 

HIM. HAx. 

PEAK VOLTAGE 2OO 5OO VOLTS 

DRIVER CIRCUIT IMP E.D ANCE ZOO lOOO OHMS 

VOLTAGE RATE OF RISE µ SEC. 35O VOLTS 

THESE VALUES ARE AS MEASURED AT THE TUBE SOCKET WITH THE THYRATRON RE—

MOVED. THE GRID PULSE WIDTH SHOULD NOT BE LONGER THAN THE ANODE PULSE 

EXCEPT IN CASES WHERE THE DRIVER CIRCUIT IMPEDANCE IS HIGH. THE MINIMUM 

PEAK TRIGGER VOLTAGE RECOMMENDED WILL INCREASE WITH DECREASING TRIGGER 

PULSE WIDTH. HOWEVER THIS EFFECT IS IMPORTANT ONLY AT PULSE WIDTHS LESS 

THAN O.5 MICROSECONDS. 



TENTATIVE DATA 7190 
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RECOMMENDED HEATER 
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7190 
ANODE VOLTAGE DROP CURVE 
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7190 TENTATIVE DATA 
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TENTATIVE DATA 7191 

.804" 
MAX i 

ANODE TENNYUI 

2a~a" 
MAX 

2,228" 
MAX. 

GLASS BULB 
HARD 

TUNG•SOL 

THYRATRON 

MINIATURE TYPE 

HEATER 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON MINIATURE 

7 PIN BASE 

7FN 

THE 7191 IS A ZERO BIAS MINIATURE HYDROGEN THYRATRON DESIGNED PRIMARILY 
FOR THE GENERATION OF PULSE VOLTAGES UNDER EXTREME CONDITIONS OF MECHAN-
ICAL VIBRATION. THIS TUBE CAN SUPPLY PEAK PULSE POWER OF 10 KILOWATTS 
AND THEREFORE WILL REPLACE PHYSICALLY LARGER TYPES IN MANY RADAR APPLI-
CATIONS. BECAUSE OF ITS CLOSE ELECTRODE SPACING AND SMALL $IZE, MADE 
POSSIBLE BY HARD GLASS CONSTRUCTION, THE 7190 IS CAPABLE OF RELATIVELY 
HIGH PULSE REPETITION RATES. 

THE 7190, 7191, AND 7192 DIFFER ONLY IN THEIR ELECTRODE TERMINALS. ALL 
OF THESE TYPES HAVE FOUND USE IN MISSILE APPLICATIONS. THE 7190, 7191, 
AND 7192 NAVE BEEN DESIGNED INTO. SOME EQUIPMENT UNDER THE CHATHAM DE-
VELOPMENTAL DESIGNATIONS CH1062, CH1092, AND CH1055 RESPECTIVELY. `. 

ELECTRICAL DATA 

SYMBOL MIN. BOGEY MAX. 

HEATER VOLTAGE 

(WHEN Ip IS LESS THAN 0.75 Aac, REF ER TO 

RECOMMENDED HEATER VOLTAGE CURVE) Ef 6.O 6.3 6.6 VOLTS 

HEATER CURRENT 

(WITH BOGIE HEATER VOLTAGE) If 1.6 1.6 2.O AMP. 

CATHODE HEATING TIME t$ 30 SECONDS 
ANODE VOLTAGE DROP (AT' RECOMMENDED Ef) etd q5 125 VOLTS 

MECHANICAL DA1lA 
TYPE OF COOLING CONVECTION 
(HEAT DISSIPATING SHIELDS MAY BE USED. 
FORCED AIR COOLING IS NOT RECOMMENDED.) 

AL ITITUDE SEE APPLICATION NOTES 

MOUNTING POSITION ANY 
MAXIMUM NET WEIGHT O.5 OUNCES 

D IMENSION S: SEE OUTLINE DRAWINGS SEE OUTLINE DRAWINGS 

MAXIMUM VIBRATION CONDITIONS 5D-2D00 CPS @ 15 G 

MAXIMUM SHOCK CONDITIONS 72O G~iMSEC. 
(`16~ HAMMER BLOW IN NAVY FLY WEIGHT, HIGH IMPACT SHOCK MACHINE) 

MICROSCOPIC INSPECTION PER 

MIL—E- 177518 (N ORD) SEE APPLICATION NOTES 

CON iINU EO ON FO ILOWING PAGE 

TUN G-COL ELECTRIC INC., ELECTRON TUBE DIVISION, BL OOM FI ELO, NEW JERSEY, U.S.A., JAN UA.RY 1, 1960 PLATE N5747 



7191 TENTATIVE DATA 

TIfMG•sOL 

CONTINUED fROM PRECED ING PAGE 

RATINGS 
ABSOLUTE VALUES 

SYMBOL NIN. MAX. 
PEAK ANODE VOLTAGE 

INVERSE (NOTE i) epx --- 1200 VOLTS 
FORWARD epy 300 1200 VOLTS 

C ATHODE C URRENT 

PEAK ib 20.0 AMP. 

AVERAGE Ib 5O MA. 

RMS (FOR SQUARE PULSE APPLICATIONS 

Ip = ✓ Ib x ib) Ip 1.0 AMP. 

DC ANODE VOLTAGE Ebb 300 VOLTS 

HEATER—CATHODE VOLTAGE Ehk —100 +25 VOLTS 

OPERATING FREQUENCY 

(TH IS IS NOT NECESSARILY THE UPPER 
OPERATING FREQUENCY LIMIT BUT REP— 

RESENTS THE HIGHEST REPETITION~ RATE 

EXTENSIVELY LNFE TESTED TO DATE.) pri SOOO CPS 

PEAK GRID VOLTAGE 

(COND 
RTIONSEJDED GRID PULSE 

eBY 175 500 VOLTS 

PEAK INVERSE GRID VOLTAGE egx 150 VOLTS 
HEATING FACTOR (epy. X ib X prr.) Pb 1 X 10B 
CURRENT RATE OF RISE (NOTE 2) L{OO AMPµSEC. 

ANODE DELAY TIME (NOTE 3) tad O.6 µSEC. 

TIME JITTER (NOTE 4) tj 0,01 µSEC. 

AMBIENT TEMPERATURE TA —(O +125 ~C 

NOTES 

iIN PU LSEO OPERATION, THE PEAK INVERSE VOLTAGE, E%C LU5IVE OF A SPIKE OF 0.05 uSEL. MA%I MUM 
DURATION, SMALL NOT E%CERD 500 VOLT$ DURING THE FIRST 25 uG EC, FOLLOWING THE ANODE PULSE. 

ZM EASUREM ENT MADE BETWEEN 7N% AND 70.7$ POINTS. 

SANODE DELAY TIME IS DEEIN EO AG THE TIME INTERVAL BETWEEN THE POINT ON THE RISING PORTION OF 
THE GRID VOLTAGE PULSE WNICN IS 2F PERCENT OF TXE MA%I MU M. UN LOADED PULSE AMPII TUDE AND THE 
POINT WHERE ANODE CONDUCTION TAKES PLACE. 

4 
TINE JITTER IS MEASURED AT 50 PERf,ENT OF 'THE PULSE AMPII TUDE AFTER THE TUBE HAS BEEN OPERATING 
FOR AT LEAST AO SECON 03. THE LiM1T OF 0.01 µSEC. SHOWN IS THE MAXIMUM AILOWAB LE UNDER SPECIFIED 
UNFAVORABLE OPERATING CONDITIONS. WITH SUFFICIENT GRID DRIVE AND WITH ANODE VO ITAG ES OF A00 
YO LTS AND ABOVE, JITTER NOT E%GEED ING '0. 005 µSEC. CAN BE EASILY ACHIEVED. 

CONTINUED ON FOLLOWING PAGE 
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TENTATIVE DATA 7191 

TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

APPLICATION NOTES 

THIS FAMILY OF MINIATURE HYDROGEN THYRATRONS IS DESIGNED FOR USE IN LINE 

TYPE RADAR MODULATORS. A BASIC CIRCUIT FOR SUCH SERVICE IS ILLUSTRATED 

BELOW. IN SUCH A CIRCUIT r THE HYDROGEN THYRATR ION SERVES AS A SWITCH TOr

RELEASE INTO THE MAGNETRON OR OTHER RADIO FREQUENCY GENERATOR r THE ENERGY 

STORED IN THE PULSE FORMING NETWORK. THESE TUBES ARE ApMIRABLY SUITED 

FOR SUCH SERVICE BY THEIR ABILITY TO HOLD OFF RELATIVELY HIGH VOLTAGE r

AND TO PASS HIGH PEAK CURRENT WITH RELATIVELY LOW TUBE VOLTAGE DROP. THE 

TUBES WILL OPERATE OVER A WIDE RANGE OF PULSE REPETITION RATES, PULSE 

WIDTHS AND PEAK CURRENTS, THUS PROVIDING VERY FLEXIBLE CIRCUIT ELEMENTS. 

TRIGGERING REQUIREMENTS ARE SIMPLIFIED SINCE THE TUBES OPE.R ATE WITH ZERO 

BIAS. 

CHARGING 
DIODE 

CHARGING ~ PULSE FORMING 
RIODE 

H IGHVOLTAGE 
POWER SUPPLY 

~'L 
TRIGGL- 
C IRCUI' 

NETWORK 

7191 

T 

PULSE 
TRANSFORMER o-

M AGNETRCN 

THE SMALL SIZE, LIGHT WEIGHT, EXTREME RUGGEDNESS, AND ABILITY TO OPERATE 

AT HIGH AMBIENT TEMPERATURES, MAKE THESE TUBES PARTICULARLY SUITABLE 

FOR AIRBORNE USE. THE TUBES CAN BE OPERATED IN ANY POSITION. ALL TUBES 

ARE TESTED IN ACCORDANCE WITH MIL- E- 177518 (N ORD) r THE MILITARY SPECI-

F ICATION FOR ELECTRON TU8E5 FOR GUIDED MISSILES. THIS ENTAILS 100% 

MICROSCOPIC INSPECTION WITH A 10 POWER BINOCULAR MICROSCOPE FOR SUCH 

ITEMS AS SE ALS r LEADS AND SPOT WELDS. SAMPLE TUBES ARE VIBRATED WITH 

VOLTAGES APPLIED OVER A RANGE OF 50 TO 2000 TO SOCPS AT 15G IN 4 MINUTES. 

THE 7190 AND THE 7191 FIT A STANDARD 7 PIN MINIATURE SOCKET. THE TUBE 
P INS, HOWEVER, ARE STIFF, AND CARE SHOULD BE TAKEN TO HAVE THE SOCKET 

CLIPS IN PERFECT ALIGNMENT BEFORE ATTEMPTING TO INSERT A TUBE. AS THE 

TUBE OPERATES AT H16H TEMPERATURES r A CERAMIC TYPE SOCKET SHOULD BE EM-

PLOYED. CONNECTIONS TO THE SOCKET SHOULD BE MADE WITH FLEXIBLE LEADS TO 

PROVIDE FLOATING ACTION FOR THE SOCKET CLIPS. PIN STRAIGHTENERS SHOULD 

NEVER BE USED ON THESE TUBE TYPES, AS AN7 ATTEMPT TO BEND THE PINS WILL 

RESULT IN CRACKED BUTTON BASESI 

THE ANODE CONNECTION ON TYPE 7191 IS A SOLDERING TERMINAL BROUGHT OUT 

THE TOP OF THE ENVOLOPE. THIS DESIGN PROVIDES A MAXIMUM SPACING ,BETWEEN 

THE ANODE LEAD ANO THE GRID AND CATHODE PINS TO PREVENT ARC-OVER AT RE-

DUCED AIR PRESSURES. THE 7191 WILL OPERATE FOR SHORT PERIODS AT 80,000 

FEET WITHOUT FORCED AIR' COOLING. THE NOMINAL ALTITUDE RATING FOR THE 

7190 AND 7192 IS 10,000 FEET. HOWEVER, IF PROVISION IS MADE TO PREVENT 

ARC- OVER BETWEEN PINS, THESE TYPES ALSO WILL OPERATE AT 80,000 FEET. ONE 

METHOD OF PREVENTING ARC- OVER BETWEEN PINS IS TO POT THE BASE END OF 

THE TUBE. IF THE ENTIRE ENVELOPE IS TO BE POTTED, HOWE VER r PRECAUTION 

MUST 8E TAKEN TO KEEP BULB TEMPERATURE BELOW 225~C. 

TYPE 7192 IS SUPPLIED WITH LONG, FLEXIBLE STRANDED LEAD CONNECTORS THAT 

MAY BE CR I,MPED OR SOLDERED DIRECTLY IN THE CIRCUIT. THE TUBE ITSELF CAN 

BE SECURED BY ANY SUITABLE MECHANICAL MEANS. ONE SUCH METHOD IS TO HOLD 

IT IN POSITION WITH A HEAT DISSIPATING CLAMP SUCH AS THE BIRTCHER 6A3. 

CATHODE TEMPERATURE IS DETERMINED BY RMS CATHODE CURRENT AS WELL AS BY 

HEATER POWER. THE BOGEY HEATER VOLTAGE OF 6,3 VOLTS HEREF ORE IS APPLI -

CABLE ONLY NEAR FULL OPERATING CONDITIONS. AT LIGHT LOADING IT IS RECOM-

MENDED TO OPERATE THE HEATER VOLTAGE HIGHER. RECOMMENDED FIGURES FOR 

VARIOUS OPERATING CONDITIONS ARE SHOWN ON THE CURVES. 

T UNG-SOL ELECTRIC INC. ELECTRON TUBE DI VIBION r BLOOM FI ELD r NEW JERBEY r U.S.A. JANUARY 1r 1959 PLATE •5391 



7191 TENTATIVE DATA 

TUNS•SOL 
CONTINUED FR OM~ PREC EDING PAGE 

TYPICAL OPERATION 

ANODE CURRENT Peak 

PRR PEAK RMS AVG. A^ode PULSE GRID DRIVE 
Voltage NIDTH 

l ODs) (Amps) Amps AC mAd.c. VOLTS µ sec a sec VOLTS 

5000 20.0 1.0 50. 1000 0.5 1.0 250 
10000 6.6 0.5 37. 316 0.56 2.0 250 
33000* 3.5 9.46 60. 350 0.5 BLOOKfNG 200 

OSCILLATOR 

LIMITED TEST INFORMATION. 

RECOMMENDED GRID PULSE VALUES 

MIN. MAX. 

PEAK VOLTAGE 2O0 500 VOLTS 

DRIVER CIRCUIT IMPEDANCE ZOO 1000 OHMS 

VOLTAGE RATE OF RISE µ SEC. 35O VOLTS 

THESE VALUES ARE AS MEASURED AT THE TUBE SOCKET WITH THE THYRATRON RE —

MOVED. THE GRID PULSE WIDTH SHOULD NOT BE LONGER THAN THE ANODE PULSE 

EXCEPT IN CASES WHERE THE DRIVER CIRCUIT IMPEDANCE IS HIGH. 7HE MINIMUM 

PEAK TRIGGER VOLTAGE RECOMMENDED WILL INCREASE WITH DECREASING TRIGGER 

PULSE WIDTH. HO WEVER~ THIS EFFECT IS IMPORTANT ONLY AT PULSE WIDTHS LESS 

THAN O.5 MICROSECONDS. 

SIMILAR TYPE REFERENCE: Tybe gigl is similar in all respects to type gigo 
except that the anode connector is a terminal extending from the top of 
the bulb. This permits operation at high altitudes in unpressurized 
equipment as explained in the application notes. 



TENTATIVE DATA 7191 

71st 
RECOMMENDED HEATER 
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7191 
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7191 TENTATIVE DATA 

~Is1 
GRAPHICAL REPRESENTATION OF HEAT FACTOR 
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TENTATIVE DATA 7192 

1.875~~ 
MAX. 

4.250~~ 

844'F-
GLASS BULB 

HARD 

TUNG•SOL 

THYRATRON 

MINIATURE TYPE 

HEATER 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON MINIATURE 

7 PIN BASE 

1FN 

THE 7192. IS A ZERO BIAS MINIATURE HYDROGEN THYRATRON DESIGNED PRIMARILY 
FOR THE GENERATION OP PULSE VOLTAGES UNDER EXTREME CONDITIONS OF MECHAN—
ICAL VIBRATION. THIS TUBE CAN SUPPLY PEAK PULSE POWER OF 10 KILOWATTS 
AND THEREFORE WILL REPLACE PHYSICALLY LARGER TYPES IN MANY RADAR APPLI—
CATIONS. BECAUSE OF ITS CLOSE ELECTRODE SPACING AND SMALL SIZE, MADE 
POSSIBLE BY HARD GLASS CONSTRUCTION, THE 7190 IS CAPABLE OF RELATIVELY 
HIGH PULSE REPETITION RATES. 

THE 7190, 7191, AND 7192 DIFFER ONLY IN THEIR ELECTRODE TERMINALS. ALL 
OF THESE TYPES HAVE FOUND USE IN MISSILE APPLICATIONS. THE 7190,. 7191, 
AND 7192 HAVE BEEN DESIGNED INTO SOME EQUIPMENT UNDER THE CHATHAM DE—
VELOPMENTAL DESIGNATIONS,CH1062, CH1092, AND CH 1055 RESPECTIVELY. 

ELECTRICAL DATA 

SYMBOL MIN. BOGEY MAX. 

HEATER VOLTAGE 

(WHEN Ip IS LESS THAN 0.75 A°C~REFER TO 

RECOMMENDED HEATER VOLTAGE CURVE) Ef 6.O 6.3 6.6 VOLTS 

HEATER CURRENT 

(WITH BOGIE HEATER VOLTAGE) '-.If 1.6 1.8 2.0 AMP. 

CATHODE HEATING TIME tk 3O SECONDS 

ANODE VOL?AGE DROP (AT' RECOMMENDED Ef) etd q5 125 VOLTS 

MECHANICAL DATA 

TYPE OF COOLING CONVECTION 

(HEAT DISSIPATINGSHIELOS MAY BE USED. 

FORCED AIR COOLING IS NOT RECOMMENDE6'.) 

ALIT ITUDE SEE APPLICATION NOTES 

MOUNTING POSITION ANY 

MAXIMUM NET WEIGHT } O.5 OUNCES 

DIMENSIONS: SEE OUTLINE DRAWINGS SEE OUTLINE DRAWINGS 

MAXIMUM VIBRATION CONDITIONS 50-2000 CPS @ 15~ 
MAXIMUM SHOCK CONDITIONS 720 G~IMSEC. 

(48° HAMMER BLOW IN NAVY FLY WEIGHT, HIGH IMPACT S'H OCK MACHINE) 

M IGROSGOPIG INSPECTION PER _ 

MIL—E-177518 (N ORD) SEE APPLICATION NOfiES 

CONTINUED ON FOLLOWING PAGE J 

-SOL El ECTRIC INC. ELECTRON TUBE DIVISION BLOONFI ELD, NEW JERSEY, U.S.A. JANUARY 1, 1959 PLATE&5399 



7192 TENTATIVE DATA 

TUNO•SOL 

CONTINUED FROM~PREC EDING PAGE 

RATINGS 
ABSOLUTE VALUES 

SYMBOL MIN. MAX. 

PEAK ANODE VOLTAGE 

INVERSE (NOTE i) epx --- 1200 VOLTS 

F ORWARO epy 300 1200 voLTs 
CATHODE CURRENT 

PEAK ib 2~.0 AMP. 

AVERAGE Ib 50 MA. 

RMS (FOR SQUARE PULSE APPLICATIONS 

I p = ✓ Ib X ib) I p 1.0 AMP. 

DC ANODE VOLTAGE Ebb 30O VOLTS 

HEATER—CATHODE VOLTAGE Ehk —100 +2S VOLTS 

OPERATING FREQUENCY 

(THIS IS NOT NECESSARILY THE SUPPER 

OPERATING FREQUENCY LIMIT BUT REP—

RESENTS THE HIGHEST REPETITION~ RATE 

EXTENSIVELY LAFE TESTED TO DATE.) prr 5000 - CPS 

PEAK GRID VOLTAGE 

(CONDRTCONSE)DED GRID PULSE 

e4Y 175 5O0 VOLTS 

PEAK INVERSE GRID VOLTAGE egx 150 VOLTS 

HEATING FACTOR (epy x ib X prr.) Pb 1 x 108
CURRENT RATE OF RISE (NOTE 2) LIDO AMPµSEC. 

ANODE DELAY TIME (NOTE 3) tad O.(7 µSEC. 

TIME JITTER (NOTE 4) tj 0.~1 µSEC. 

AMBIENT TEMPERATURE TA —(Q +125 °C 

NOTES 

iIN PULSED OPERATION, THE PEAK INVERSE VOLTAGE, E%CLUSIVE OF A SPINE OF D. 05 uGEC. MAXIMUM 
DURATION, SHALL NOT EXC ERD 500 VOLTS DURING THE FIRST 25 µSEC, FOLLOWING THE ANODE PU LSE. 

~EAS UREM ENT MADE FET WEEN 2fi4 AND 70.14 POINTS. 

3A NODE DELAY TIME IG DEFINED AS THE TIME INTERVAL BETWEEN THE POINT ON THE RISING PORTION OF 
THE GRID VOLTAGE PULSE WHICN IS 2F PERCENT OF THE MAXIMUM UNLOADED PULSE AMPLITUDE AND THE 
POINT WHERE ANODE CONDUCTION TAKES PLACE. 

4 
TIME JITTER IS MEASURED AT 50 PERCENT OF THE PULSE AMPLITUDE AFTER THE TUBE HAS BEEN OPERATING 
FOR AT LEAST AO SECONDS. THE LIMIT Of 0.01 µSEC. SnOWN IS THE YA%IMUM ALLOWABLE UNDER SPECIFIED 
UNFAVORABLE OPERATING CONDITIONS. WITn SUFFICIENT GRID DRIVE ANO WITH ANODE VOLTAGES OF A00 
VOLTS AND ABOVE, JITTER NOT E%L EEDING 0.005 µSEC. CAN BE EAGI IY ACHIEVED. 

CONTINUED ON FOLLOWING PAGE 

~/" 



TENTATIVE DATA 7192 

TUNO.80L 
CONTINUED PROM PRECEDING PAGE 

APPLICATION NOTES 

THIS FAMILY OF MINIATURE HYDROGEN THYRATRONS IS DESI GNE D. FOR USE IN LINE 

TYPE RADAR MODULATORS. A BASIC CIRCUIT FOR SUCH SERVICE IS ILLUSTRATED 

BELOW. IN SUCH A CIRCUIT S THE HYDROGEN THYRATR ION SERVES AS A SWITCH TO,. 

RELEASE INTO THE MAGNETRON OR OTHER RADIO FREQUENCY GENERATOR S THE ENERGY 

STORED IN THE PULSE FORMING NETWORK . THCSE TUBES ARE ApMIRABLY SUITED 

FOR SUCH SERVICE BY THEIR ABILITY TO HOLD OFF RELATIVELY HIGH VOLTAGE 

AND TO PASS HIGH PEAK CURRENT WITH RELATIVELY LOW TUBE VOLTAGE DROP. THE 

TUBES "'ILL OPERATE OVER A WIDE RANGE OF PULSE REPETITION RATES PULSE 

WIDTHS AND PEAK CURRENTS THUS PROVIDING VERY FLEXIBLE CIRCUIT ELEMENTS. 

TRIGGERING REQUIREMENTS ARE SIMPLIFIED SINCE THE TUBES OPERATE WITH ZERO 

BIAS. 

CHARGING 
DIODE 

CHARGING ~ PULSE FORMING 
gIODE 

H IGHVOLTAGE 
POWER SUPPLY 

TRIGGER 
CIRCUIT 

NETWORK 

7192 

PULSE 
TRANSFORMER 

M AGNETRCN 

THE SMALL SIZE S LIGHT WEIGHT, EXTREME RUGGEONE SS, AND ABILITY TO OPERATE 

AT HIGH AMBIENT TEMPERATURES, MAKE THESE TUBES PARTICULARLY SUITABLE 
FOR AIRBORNE USE. THE TUBES CAN BE OPERATED IN ANY POSITION. ALL TUBES 
ARE TESTED IN ACCORDANCE WITH MIL- E- 177518 (N ORD), THE MILITARY SPECI-

FICATION FOR ELEC TR ON TUBE S. FOR GUIDED MISSILES. THIS ENTAILS 400% 
MICROSCOPIC INSPECTION WITH A 10 POWER BINOCULAR MICROSCOPE FOR SUCH 

ITEMS AS SE ALS O LEADS AND SPOT WELDS. SAMPLE TUBES ARE VIBRATED WITH 

VOLTAGES APPLIED OVER A RANGE OF 50 TO 2000 TO SOCPS AT iSG IN 4 MINUTES. 

THE 7190 AND THE 7191 FIT A STANDARD 7 PIN MINIATURE SO.0 KET. THE TUBE 

P INS HOWEVER ARE STIFF S AND CARE SHOULD BE TAKEN TO HAVE THE SOCKET 

CLIPS IN PERFECT ALIGNMENT BEFORE ATTEMPTING TO INSERT q TUBE. AS THE 

TUBE OPERATES AT HIGHTEMPERATURES~ A CERAMIC TYPE SOCKET SHOULD BE EM-

PLOYED. CONNECTIONS TO THE SOCKET SHOULD BE MADE WITH FLEXIBLE LEADS TO 

PROVIDE FLOATING ACTION FOR THE SOCKET CLIPS. PIN STRAIGHTENERS SHOULD 
NEVER BE USED ON THESE TUBE TYPES, AS ANY ATTEMPT TO BEND THE PINS WILL 

RESULT IN CRACKED BUTTON BASEST 

THE ANODE CONNECTION ON TYPE 7191 IS A SOLDERING TERMINAL BROUGHT OUT 
THE TOP OF THE ENVOLOPE. THIS DESIGN PROVIDES A MAXIMUM SRACING .BETWEEN 
THE ANODE LEAD AND THE GRID AND CATHODE PINS TO PREVENT ARC-OVER AT RE-
DUCED AIR PRESSURES. THE 7191 WILL OPERATE FOR SHORT PERIODS AT 80,000 
FEET WITHOUT FORCED AIR COOLING. THE NOMINAL ALTITUDE RATING FOR THE 

7190 AND 7192 IS 10,000 FEET. HOWEVER I'F PROVISION IS MADE TO PREVENT 

ARC- OVER BETWEEN PINS THESE TYPES ALSO WILL OPERATE AT 80000 FEET. ONE 

METHOD OF PREVENTING ARC-OVER BETWEEN PINS IS TO POT TH F. BASE END OF 
THE TUBE. IF THE -ENTIRE ENVELOPE IS TO BE POTTED, HdWEVER, PRECAUTION 
MUST BE TAKEN TO KEEP BULB TEMPERATURE BELOW 22S~C. 

TYPE 7192 IS SUPPLIED WITH LONG, FLEXIBLE STRANDED LEAD CONNECTORS THAT 

MAY BE CRIMPED OR SOLDERED DIRECTLY IN THE CIRCUIT. THE TUBE ITSELF CAN 

BE SECURED BY ANY SUITABLE MECHANICAL MEANS. ONE SUCH METHOD IS TO HOLD 

IT IN POSITION WITH A HEAT DISSIPATING CLAMP SUCH AS THE BIRTCHER 6A3. 

CATHODE TEMPERATURE IS DETERMINED BY RMS CATHODE CURRENT AS WELL AS BY 

HEATER POWER. THE BOGEY HEATER VOLTAGE OF 6.3 VOLTS HEREFORE IS APPLI —

CABLE ONLY NEAR FULL OPERATING CONDITIONS. AT LIGHT LOADING IT IS RECOM-

MENDED TO OPERATE THE HEATER VOLTAGE HIGHER. RECOMMENDED FIGURES FOR 

VARIOUS OPERATING CONDI T-IONS ARE SHOWN ON THE CURVES. 

T UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION, BLOOM FI ELD,NEW JERSEY, U.S.A. JANUARY 1, 1959 PLATE A5TUJ 



7192 TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATION 

ANODE CURRENT Peak 
PRR PEAK RMS AVG. Anode PULSE GRID DRIVE 

Voltage MIDTH 
I PPeI (Amps) Amps AC mAd.c. VGLTS µ set a sec VGLTS 

5000 20.0 1.0 50. 1000 0.5 1.0 250 
10000 6.6 0.5 37. 316 0.56 2.0 250 
33000' 3.5 0.46 60. 350 0.5 eLocKrNG 200 

O SCI ILATOR 

t 
II NITED TEST IN FO RNATION. 

RECOMMENDED GRID PULSE VALUES 

MIN. MA%. 

PEAK VOLTAGE 200 5O0 VOLTS 

DRIVER CIRCUIT IMPEDANCE 200 1000 OHMS 
VOLTAGE RATE OF RISE µ SEC. 35O VOLTS 

THESE VALUES ARE AS MEASURED AT TH E TUBE SOCKET WITH THE THYRATRON RE-
MOVED. THE GRID PULSE WIDTH SHOULD NOT BF LONGER THAN THE ANODE PULSE 
EXCEPT IN CASES WHERE THE DRIVER CIRCUIT IMPEDANCE IS HIGH. THE MINIMUM 

PEAK TRIGGER VOLTAGE RECOMMENDED WILL INCREASE WITH DECREASING TRIGGER 

PULSE WIDTH. HOWEVER THIS EFFECT IS IMPORTANT ONLY AT PULSE WIDTHS LESS 

THAN O.5 MICROSECONDS. 

SIMILAR TYPE REFERENCE: Tyge ry zga is similar in all resgects to tybe 7igo 

except that long ,flexible leads are provided to permit the connection of 
the tube directly into a circuit without the use o} a tube socket. This 

is discussed in the agglication notes. 



TENTATIVE DATA 7192 

71st 
RECOMMENDED HEATER 
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7236 

TUNO•SOL 

TWIN TRIODE 

.-1.562" 

I I~~ 
3 16 
MAX. 

I" 44 
MAX. ANY MOUNTING POSITION 

COATED UNIPOTENTIAL CATHODE 

HEATER NOMINAL 

I 
16 ~! 
MAX. 
GLASS BULB 
SMALL WAFER 

8 PIN OLTAI BB-147 

6.31.3 VOLTS 2.4 AMP. 

AC OR DC 

BOTTOM VIEW 

BASING DIAGRAM 
J EDEC RBD 

THE 7236 IS A LOW MU DOUBLE TRIODE INTENDED FOR LONG LIFE SERVICE AS A 
POWER AMPLIFIER IN COMPUTER SERVICE. IT HAS THE ABILITY TO PASS LARGE 
CURRENTS WITH A LOW VOLTAGE DROP. 

DIRECT INTERELECTRODE CAPACITANCES 
EALN UNIT 

INPUT 

OUTPUT 

GRID TO PLATE 

HEATER TO CATHODE 

PLATE TO PLATE 

9.0 µNf 
3.3 µNf 

10.0 µµf 
11.0 ~f 
0.5 ,EµAf 

RATINGS 
ABSOLUTE NA%I MUM VALUES. 

OPTIMUM SERVICE LIFE 
HEATER VOLTAGE 6.33.3 VOLTS 

MAXIMUM PLATE VOLTAGE 3OO VOLTS 

MAXIMUM PLATE CURRENT PER PLATE 19O MA. 

MAXIMUM PLATE DISSIPATION PER PLATE 15 WATTS 

MAXIMUM GRID RESISTANCE 0.25 MEGOHM 

MAXIMUM BULB TEMPERATURE A 150 °C 

MAXIMUM POSITIVE GRID VOLTAGE +1 VOLT 

MAXIMUM NEGATIVE GRID VOLTAGE 100 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE 100 VOLTS 

A 
~FORLED AIR COOLING IS NECESSARY TO OBTAIN TH IS BULB TEMPERATURE. 

TypICAL OPERATING CONDITIONS AND CHARACTERISTICS 
EACH TRIODE 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

DC GRID VOLTAGE 

PLATE CURRENT 

AMPLIFICATION FACTOR 

TRANSCONDUCTANCE 

Ib (AT E~1 =-65 V.) (MAX.) 

6.315% VOLTS 

2.4 2.4 2.4 AMP. 

12O 6O 15O VOLTS 

-14 0 -24 VOLTS 

100 150 6O MA. 

4,B ___ _ 

12 5OO --- µMHOS 

---- LOO µA. 

NG-SOL ELECTRIC INC. ELECTRON TUBE 01 VISION. BL OONFI ELD, NEW JERSEY. U.S.A h JULY 1. 1961 PLATE *6211 
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TENTATIVE DATA 7240 

~~~~~ 

= 844~~ 
GLASS BULB 

HARD 

2.125' 
MAX. 

1.875~~ 
MAX. 

_L 

TUNG•80L 

THYRATRON 

MINIATURE TYPE 

HEATER 

AC OR DC 

ANY MOUtJTING POSITION 

BOTTOM VIEW 
SMALL BUTTON MINIATURE 

7 PIN BASE 

7 FJ 

THE 7240 IS A ZERO BIAS MINIATURE HYDROGEN THYRATRON DESIGNED PRIMARILY 
FOR THE GENERATION OP PULSE VOLTAGES UNDER EXTREME CONDITIONS OF MECHAN—
ICAL VIBRATION. THIS TUBE CAN SUPPLY PEAK FULSE POWER OF 10 KILOWATTS 
AND THEREFORE WILL REPLACE PHYSICALLY LARGER TYPES IN MANY RADAR APPLI—
CATIONS. BECAUSE OF ITS CLOSE ELECTRODE SPACING AND SMALL SIZE, MADE 
POSSIBLE BY HARD GLASS CONSTRUCTION,.THE 7240 IS CAPABLE OF RELATJVELY 

HIGH PULSE REPETITION RATES. IN ADDITION ITS 28 VOLT HEATER MAKES IT 
PARTICULARLY SUITABLE FOR USE WITH AIRBORNE AND MISSILE POWER SUPPLIES. 

THE 7240 HAS BEEN DESIGNED INTO SOME EQUIPMENT UNDER THE DEVELOPMENTAL 

DESIGNATION CH-1046• 

ELECTRICAL GATA 

SYMBOL 

HEATER VOLTAGE 

(WHEN Ip IS LESS THAN 0.75 Aac, REFER TO 

RECOMMENDED HEATER VOLTAGE CURVE) Ef 
HEATER CURRENT 

(WITH BOGIE HEATER VOLTAGE) If 

CATHODE HEATING TIME tk 

A NOD EVOL?AGE DROP (AT RECOMMENDED Ef) etd 

MECHANICAL DATA 

MIN. BOGEY MAX. 

26.6 28.0 29.4 VOLTS 

0.37 0.42 0.46 AMP 

3O SECONC~ 

45 125 VOLTS 

TYPE OF COOLING CONVECTION 

(HEAT DISSIPATING SHIELDS MAY BE USED. 

FORCED AIR COOLING I'S =NOT RECOMMENDED.) 

ALITITUDE SEE APPLICATION NOTES 

MOUNTING POSITION ANY 

MAXIMUM NET WEIGHT O.S OUNCES 

DIMENSIONS SEE OUTLINE DRAWINGS 

MAXIMUM VIBRATION CONDITIONS 50- 2000 CPS @ 15 G 

MAXIMUM SHOCK CONDITIONS 720 G~IMSEC. 

(480 HAMMER BLOW IN NAVY ELY WEIGHT I HIGH IMPACT SHOCK MACHINE) 

MICROSCOPIC INSPECTION PER 

MIL—E- 177518 (N ORD) SEE APPLICATION NOTES 

CONTINUED ON FOLLOWING PAGE 
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7240 TENTATIVE DATA 

TUNO.80L 

L ONT INUEO FROM~PRECEDING PAGE 

RATINGS 
ABSOLUTE VALUES 

SYMBOL MI M. MAX. 

PEAK ANODE VOLTAGE 

INVERSE (NOTE 1) epx --- 1'200 VOLTS 

FORWARD epy 300 1200 VOLTS 

CATHODE CURREN? 

PEAK ib `20,0 AMP. 

AVERAGE Ib 50 MA.. 

R MS (FOR SQUARE PULSE APPLICATIONS 

I p = ✓ Ib x ibj I p 1.0 AMP. 

DC ANODE VOLTAGE Ebb 3OO VOLTS 

HEATER—CATHODE VOLTAGE Ehk —100 +Z5 VOLTS 

OPERATIN6 FREQUENCY 

(THIS IS NOT NECESSARILY THE UPPER 

OPERATING FREQUENCY LIMIT BUT REP—

RESENTS THE HIGH EST REPETITION RATE 

EXTENSIVELY LIFE TESTED TO DATE.) PTr 5000 CPS 

PEAK GR 10 VOLTAGE 

( CO 
NDRTIONSE,DED GRID PULSE 

egy 175 500 VOLTS 

PEAK INVERSE GRID VOLTAGE egx 150 VOLTS 

HEATING FACTOR (epy x ib X pri.) Pb 1 X lOB 
CURRENT RATE OF RISE (NOTE 2) 400 AMPµSEC. 

ANODE DELAY TIME (NOTE 3j tad O.E) µSEC. 

TIME JITTER (NOTE 4) tj .005 µSEC. 

AMBIENT TEMPERATURE TA -6O +125 ~C 

NOTES 

11N PULSED OPERATION, THE PEAN INVERSE VOLTAGE, EXCLUSIVE OF A SPIKE OF 0.05 µGEC. MA%I MUM 
DURATION, SHALL NOT E%CERD 500 VOLTS DURING THE FIRST 25 µSEC, FOLLOWING THE ANODE PULSE. 

ZM EASUR EM ENT MADE PETWEEN 7Aq AND 70. 7q POINTS. 

3ANODE DELAY TIME IS DEFINED AG THE TIME INTERVAL DET WEEN THE POINT ON THE RISING PORTION OF 
THE GRID VOLTAGE PULSE WHICH IS 2F PERCENT OF THE MA%I MUM UNLOADED PULSE AMPLITUDE AND THE 
POINT WHERE ANODE CONDUCTION TAN ES PLACE. 

4 
TIME JITTER IS MEASURED AT 50 PERCENT OF THE PU ISE AMPLITUDE AFTER THE TUBE NAS BEEN OPERATING 
FOR AT LEAST AO SECONDS. THE LIMIT OF 0.01 µSEC. SHOWN IS THEMA%IMUM 4LLOWABLE UNDER SPECIFIED 
UNFAVORABLE OPERATING CONDITIONS. 'NI TN SUFFICIENT 6R10 DRIVE AND WITH ANODE VOLTAGES OF A00 
VOLTS AND ABOVE, JITTER NOT E%C EEDING 0.005 µSEC. CAN BE EASILY ACHIEVED. 

CONTINUED ON FO LIOWING PAGE 



TENTATIVE DATA 7240 

TUNG•SOL 
APPLICATION NOTES 

THIS MINIATURE HYDROGEN THYR ATRON IS DESIGNED PRIMARILY FOR USE IN LINE 

TYPE RADAR MODULATORS. A BASIC CIRCUIT FOR SUCH SERVICE iS ILLUSTRATED 

BELOW. IN SUCH A CIRCUIT S THE HYDROGEN THYRATRON SERVES AS A SWITCH TO 

RELEASE INTO THE MAGNETRON OR OTHER RADIO FREQUENCY GENERATOR S THE ENERGY 

STORED IN THE PULSE FORMING NETWORK. THIS TUBE IS ADMIRABLY SUITED FOR 

SUCH SERVICE BY ITS ABILITY TO HOLD OFF RELATIVELY HIGH VOLTAGE S AND TO 

PASS HIGH PEAK CURRENT WITH RELATIVELY LOW TUBE VOLTAGE DROP. THE TUBE 

W ~I LL OPERATE OVER A WIDE RANGE OF PULSE REPETITION RATES PULSE WIDTHS 

AND PEAK CURRENTS, THUS PROVIDING A VERY FLEXIBLE CIRCUIT ELEMENT. 

TRIGGERING REQUIREMENTS ARE SIMPLIFIED SINCE THE TUBE OPERATES WITH ZERO 

BIAS. 

CHARGING 
CHOKE 

HIGH VOLTAGE 
POWER SUPPLY 

TRIGGER 
CIRCUIT 

CHARGING 
PULSE FORMING 

DIODE NETWORK 

7240 

PULSE 
TRANSFORMER 

MAGNETRON 

THE SMALL SIZE S LIGHT WEIGHT S EXTREME RUG G.E DNESS, AND ABILITY TO OPERATE 

AT NIGH AMBIENT TEMPERATURES MAKES THIS TUBE PARTICULARLY SUITABLE FOR 

A IHBORNE USE. THE TUOE CAN BE OPERATED. IN ANY POSITION. THE 7240 IS 

TESTED IN ACCORDANCE WITH M.IL—E- 177518 (N ORD)~ THE MILITARY SPECIFI—

CATION FOR ELECTRON TUBES FOR GUIDED MISSILES. THIS ENTAILS 100% MICRO—

&COFIC INSPECTION WITH A 10 POWER BINOCULAR MICROSCOPE FOR SUCH ITEMS AS 

SEALS LEADS AND SPOT WELDS. SAMPLE TUBES ARE VIBRATED WITH VOLTAGES 

APPLIED OVER A RANGE OF 50 TO 2000 TO SOCPS AT 15G IN FOUR MINUTE S. 

THE 7240 FITS A STANDARD 7 PIN MINIATURE SOCKET. THE TUBE PINS a HOWEVER 

ARE STIFF S AND CARE SHOULD BE TAKEN TO HAVE THE SOCKET CLIPS IN PERFECT 

ALIGNMENT BEFORE ATTEMPTING TO INSERT A TUBE. AS THE TUBE OPERATES AT 

HIGH TEMPER AT URES~ A CERAMIC TYPE SOCKET SHOULD BE EMPLOYED. CONNECTIONS 

TO THE SC CKET SHOULD BE MADE WITH FLEXIBLE LE AOS TO PROVIDE FLOATING 

ACTION FOR THE SOCKET CLIPS. PIN STRAIGHTENERS SHOULD NEVER BE USED ON 

THIS TUBE TYPE, AS ANY ATTEMPT TO BEND THE PINS WILL RESULT IN CRACKED 

BUTTON BASEST 

THE NOMINAL ALTITUDE RATINGFOR THE 7240 IS 10,000 FEET. HOWEVER ~IF 

PROVISION IS MADE TO PREVENT AR COVER BETWEEN PINS THIS TYPE WILL OPER—

ATE AT 80,000 FEET. ONE METHOD OF PREVENTING ARC—OVER BETWEEN PINS IS TO 

POT THE BASE END OF THE TUBE. IF THE ENTIRE ENVELOPE IS TO BE POTTED 

H OWEVER~ PRECAUTION MUST BE TAKEN TO KEEP BULB TEMPERATURE BELOW 226'C. 

CATHODE TEMPERATURE IS DETERMINED BY RMS CATHODE CURRENT AS WELL AS BY 

HEATER POWER. THE BOGEY HEATER VOLTAGE OF 28.0 VOLTS THEREFORE IS APPLI—

CABLE ONLY NEAR FULL OPERATING CONDITIONS. AT LIGHT LOADING IT IS RECOM—

MENDED TO OPERATE THE HEATER VOLTAGE HIGHER. RECOMMENDED FIGURES FOR 

V AT2IOUS OPERATING CONDITIONS ARE SHOWN ON THE CURVES. 

T UNG—SOL ELECTRIC INC. ELECTRON TUBE DIVISION Bl00M FI ELD, NEW JERSEY, U.S. MAY 1, 1959 PLATE W55O6 



7240 TENTATIVE DATA 

TUNG•SOL 

C ONTINIIEO FROM PRECEDING PAGE 

TYPICAL OPERATION 

PRR 

ANODE CURRENT 
PEAK 

ANODE 

VOLTAGE 

PULSE 

MIDTN GRID DRIVE PEAK RMS AVG. 

Ippsl (Amps) Ampa AC mAd.e. YOLT5 4 sec u sec VOLTS 

5000 20.0 1.0 50. 1000 0.5 1.0 250 
10000 6.6 0.5 37. 316 0.56 2.0 250 
33000' 3.5 O.u6 60. 350 0.5 BLOCKING 

OGCI LIATOR 
200 

LIMITED TEST IN F00.MATION. 

PEAK VOLTAGE 

RECOMMENDED GRID PULSE VALUES 

MIN. MA%. 

200 500 VOLTS 

DRIVER CIRCUIT IMPEDANCE ZOO lOOO OHMS 

VOLTAGE RATE OF RISE PER µSEC. 35O VOLTS 

THESE VALUES ARE AS MEASURED AT THE TUBE SOCKET WITH THE THYRATRON RE—

MOVED. THE GRID PULSE WIDTH SHOULD NOT BE LONGER THAN THE ANODE PULSE 

EXCEPT IN CASES WHERE THE DRIVER CIRCUIT IMPEDANCE IS HIGH. THE MINIMUM 

PEAK TRIGGER VOLTAGE RECOMMENDED WILL INCREASE WITH DECREASING TRIGGER 

PULSE WIDTH. HOWEVER, THIS EFFECT IS IMPORTANT ONLY AT PULSE WIDTHS LESS 

THAN O.5 MICROSECONDS. 



TENTATIVE DATA 7240 

7240 
Et = 6.3 Volts 
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7240 TENTATIVE DATA 
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TENTATIVE DATA 7241 

GLASS BULB 

TUNG•SOL 

TRIODE 

HEATER 

6.3**-10~ VOLTS 7.5 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

GIANT WITH 
CERAMIC INSERT 

7 PIN BASE 

THE 7241 IS A LONG LIFE, HIGH POWER TRIODE DEVELOPED ESPECIALLY FOR USE 

AS A PASSING TUBE IN THE SERIES REGULATED POWER SUPPLIES. FOR THIS 
SERVICE, A TUBE MUST BE ABLE TO PASS LARGE CURRENTS OVER A WIDE VOLTAGE 
RANGE AND STILL EXHIBIT A LOW INTRINSIC VOLTAGE DROP WHEN OPERATED "WIDE 
OPEN". THE 7241 ADEQUATELY MEETS THESE REQUIREMENTS. ONE TYPE 7241 CAN 

PASS MORE THAN ONE AMPERE AT 100 WATTS PLATE DISSIPATION. 

.THE 7241 FEATURES ONE LARGE ZIRCONIUM COATED GRAPHITE ANODE, WITH THREE 
SEPARATE GRID-CATHODES STRUCTURES. THIS ANODE, WHILE LIGHTER IN WEIGHT 
THAN SIMILAR METAL ANODES, REMAINS WARP FREE DURING LIFE AND PROVIDES 
ONE OF THE BEST GAS "LETTERING" MEANS KNOWN. THE ANODE I.S SUPPORTED BY 
CERAMIC INSULATORS. THE USE OF THESE INSULATORS AND THE HARD GLASS 
ENVELOPE PERMtT THE TUBE TO BE OUTGASSED AT HIGH TEMPERATURES DURING THE 
MANUFACTURING EXHAUST PROCESS. THIS ALLOWS THE TUBE TO BE RUN AT HIGH 
TEMPERATURES DURING OPERATION, WITHOUT THE EVOLUTION OF HARMFUL GAS FROM 
THE TUBE PARTS. 

MASSIVE CATHODES PROVIDE ADEQUATE EMISSION CURRENT RESERVE.. GOLD PLATED 
MOLYBDENUM WIRES ARE EMPLOYED IN THE RUGGED GRID STRUCTURE. THE TUBE 
MOUNT IS BUILT ON A RUGGED BUTTON STEM, AND IS SUPPORTED FROM THE BULB 
BY MEANS OF FLEXIBLE METAL VIBRATION SNUBBERS. 

IN MANY CIRCUITS, ONE 7241 CAN REPLACE FOUR TYPE 6O8OWA OR 6AS7G REGU-
LATOR TUBES. FOR EVEN HIGHER LEVELS OF CURRENT OR POWER, SEVERAL 7241 
TUBES CAN BE PARALLELED AS EXPLAINED IN THE APPLICATION NOTES. 

C ONTINUEO ON FOLLOWING PACE 

'\ 
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7241 TENTATIVE DATA 

~  TUNG•SOi  ~ 

CONTINUED FROM PRECEDING PAGE 

ELECTRICAL DATA 

HEATER VOLTAGE 

HEATER CURRENT (Ef 6.3 V.) 

MINIMUM CATHODE HEATING TIME 

TR ANSCONDUCTANCE 

AMPLIFICATION FACTOR 

PLATE RESISTANCE 

MECHANICAL DATA 

6.3f 10$ voLTs 
],5 AMP. 

3O SECONDS 

40 OOO µMHOS 
2.7 
(] OHMS 

MOUNTING POSITION ANY 

( IF TUBE IS TO BE MOUNTED IN A HOR.I ZONTAL POSITION IT IS 

RECOMMENDED THAT -IT BE MOUNTED SO THAT THE BASE LU6 KEY 

BE EITHER DIRECTLY UP OR DIRECTLY DOWN) 

BULB TT 18 NONEx 
BASE GIANT 7 PIN WITH CERAMIC 

INSERTS JETEC }~A 7-17 

SOCKET E.F. JOHNSON ,122-237 OR EQUIVALENT 

AVERAGE NET WEIGHT 6.O OUNCES 

MAXIMUM SHOCK RATING (NAVY HI IMPACT SHOCK MACHINE) 45O G 

MAXIMUM VIBRATION RATING (10 TO 25 CPS). 2.5 G 

RATINGS 
ABSOLUTE VALUES 

TOTAL PLATE DISSIPATION lOO WATTS 

T OT AI PLATE CURRENT DC --- 1.Z AMP. 

IF TUBE VOLTAGE DROP IS TO BE SWUNG MORE THAN 6 VOLTS THIS 

CURRENT CANNOT BE REALIZED. SEE PLATE CHARACTERISTICS CURVE 

CURRENT PER CATHODE (DC) --- 4OO MA. 

PLATE VOLTAGE (OC) O uOO VOLTS 

HEATER- CATHODE VOLTAGE (DC) —3OO +300 VOLTS 

GRID VOLTAGE (DC) —3OO O VOLTS 

GRID CURRENT PER GRID --- O MA~. 

HEATER VOLTAGE jF.] ().9 VOLTS 

ENVELOPE TEMPERATURE --- 300. °C 

ALTITUDE FOR FULL RATINGS lO,000 FEET 

IF COOLING IS PROVIDED TO KEEP BULB TEMPERATURE WITHIN 

R ATINGS~ ALTITUDE RATING CAN BE EXTENDED TO 60,000 FT. 

CIRCUIT VALUES 

TOTAL GRID CIRCUIT RESISTANCE AN 
REGULATED SERVICE OR WITH FIXED BIAS 5OO 50,000 OHMS 

TOTAL GRID CIRCUIT RESISTANCE WITH 
CATHODE BIAS ONLY 5OO ZOO,000 OHMS 

RESTST AN C=E PER GRID LEG WHEN 
TUBES ARE .P AR ALLELED 5OO OHMS 

C ATNODE RESISTANCE: MINIMUM CATHODE RESISTANCE PER CATHODE AEG SH AIL 

BE 27 OHMS OR THAT RESISTANCE NECESSARY TO PRO-

VIDE 10% OF THE GRID BIAS VOLTAGE S WHICHEVER IS 

GREATER. 

CONTINUED ON FO LLOM LNG PAGE 



TENTATIVE DATA 7241 

TUNG•SOL 
CONTINUED FROM PRECE UI NG PAGE 

ADDITIONAL TESTS TO INSURE RELIABILITY 
RANDOMLY SELECTED SAMPLES ARE SUBJECTED TO THE FOLLOWING TESTG 

SHOCK: 30~ HAMMER ANGLE IN NAVY FLYWEIGHT 

H 16H IMPACT MACHINE (45OG~MSEC) 

LIFE TEST: 1000 HOURS UNDER ELATE CURRENT TEST CONDITIONS 

POST SMOCK AND LIFE TEST END POINTS: 

PLATE CURRENT (MIN.) 45O MA 

TRANSCONDUCTANCE (MIN.) 2~ OOO µMHO 

HK LEAKAGE (MAX.) _ 15O µA 

GRID CURRENT (MAX.) - 12 µA 

RANGE OF VALUES 

CONDITIONS: Ef = 6. 3V, E b = 19OV• 

EC 0' Rk/k - 200 f2, R Q = SOGa 

READINGS 

TAKEN AFTER 5 MINUTES POWER PRE-

HEATING. 

TOTAL PLATE CURRENT u95 6OC MA~DC 

AMPLIFICATION FACTOR 2.O 3.4 
TRANSCONDUCTANCE 33 000 u£3 OOO µMHOS 
HEATER CURRENT PER TUBE x.12 7.HH AMP. 

CONDITIONS: E f = 6.3V, Eb = 2O0V. 

E~ _- 1O0V, Rk = O 

CURRENT PER CAT MODE O ].O MA. 

CONTINUED ON FOLLOWING PAGE 
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7241 TENTATIVE DATA 

TONO•i0~ 

CONTINUED FROM PRECEDING PAGE 

APPLICATION NOTES 

THE 7241 IS WIDELY USED AS A "PASSING" TUBE OR SERIES REGULATOR IN CON-

TROLLED POWER SUPPLIES BECAUSE OF ITS HIGH TR ANSCONDUCTANCE AT RELATIVELY 

LOW PLATE VOLTAGES. TO PROVIDE THE DESIRED OUTPUT •C URRENT~ MANY TRIODE 

SECTIONS CAN BE PARALLELED. IF TUBE SECTIONS ARE TO BE PARALLELED HOW-

EVER~ THE DESIGNER IS STRONGLY URGED TO USE SUFFICIENT RESISTANCE IN 

EACH CATHODE LEG TO EQUALIZE CURRENT DjVISION AMONG THE TRIODE SECTIONS. 

RECOMMENDED VALUES FOR VARIOUS OPERATING CURRENTS ARE SHOWN ON THE PLATE 

CHARACTERISTICS CURVE. IF THE OUTPUT CURRENT OF THE SUPPLY IS NOT FIXED 

USE THE RESISTANCE INDICATED FOR THE LOWEST CURRENT THAT APPROACHES THE 

MAXIMUM PLATE DISSIPATION LINE. CATHODE RESISTANCE IS SUPERIOR TO ANODE 

RESISTANCE BECAUSE IT PROVIDES MORE BIAS ON THE SECTIONS TAKING GREATER 

PLATE CURRENT. A CATHODE RESISTOR NEED BE ONLY ONE FOURTH THE VALUE 

( ~.~-) OF A PLATE RESISTOR S AND THEREFORE WILL DISSIPATE ONLY ONE FOURTH 

THE POWER. IN ANY CASE S THE ONLY LOSSES INCURRED iN USING A RESISTOR IS 

THE INSERTION LOSS OF THE RESISTOR ITSELF (A80UT TWO WATTS) AND .THE 

ADDITIONAL VOLTAGE (LESS THAN 10 VOLTS) NECESSARY FROM THE UNREGULATED 

SUPPLY. A CATHODE RESISTOR ADDS A SMALL ADDITIONAL LOSS BY CAUSING THE 

PASSING TUBE TO WORK WITH HIGHER BIAS AND HENCE WITH GREATER TUBE DROP. 

A THIRTY SECOND CATHODE WARMUP TIME IS RECOMMENDED BEFORE TH E PLATE 

VOLTAGE IS APPLIED. THIS IS ESPECIALLY NECESSARY IN CIRCUITS WHERE THE 

AMPLIFIER TUBE PLATE RESISTOR IS RETURNED TO THE PLATE SIDE OF THE PASS-

ING TU6E~ AS ILLUSTRATED IN THE SIMPLIFIED CIRCUIT IN FIGURE i. IN THIS 

CASE DURING WARMUP THE AMPLIFIER TUBE DRAWS LITTLE CURRENT, THERE IS 

LITTLE IR DROP ACROSS THE RESISTOR S AND THE GRID OF THE PASSING TUDE IS 

E FFECTIVELY~ TIED TO THE PLATE. THE PLATE WILL ATTEMPT TO DRAW EXCESSIVE 

CURRENT FROM THE PASSING TUBE I S CATHODE AND MAY SERIOUSLY IMPAIR TUBE 

LIFE. THE CIRCUIT IN FIGURE 2 IS PREFERABLE FROM THE CONSIDERATION OF 

THE SAFETY OF THE PASSING TUBE BOTH DURING WARMUP AND IN THE EVENT OF 

TROUBLE IN THE AMPLIFIER CIRCUIT OR IF THE AMPLIFIER TUBE IS REMOVED 

FROM ITS SOCKET. IT HAS THE ADDITIONAL ADVANTAGE OF PROVIDING A CONSTANT 

VOLTAGE FOR THE AMPLIFIER CIRCUIT. HOWEVER IF THE REGULATOR OUTPUT IS 

LOW (BELOW 250 VOLTS) IT WILL BE NECESSARY TO PROVIDE ADDITIONAL NEGA-

TIVE VOLTAGE FOR THE REFERENCE TUBE CIRCUIT. ALSO IF THE REGULATED OUT-

PUT VOLTAGE IS TO BE VARIABLE S IT MAY BE NECESSARY TO FOLLOW FIGURE 1. 

PASSING TUBE OPERATION CONDITIONS SHOULD BE CHOSEN TO PROVIDE AS LOW A 

TUBE DROP AS POSSIBLE. A SAFETY MARGIN OF AT LEAST 5 VOLTS FROM THE ZERO 

BIAS LINE SHOULD BE AL-LOWED HO WEVER~ FOR VARIATIONS OF INDIVIDUAL TUBES. 

SUFFICIENT BIAS EXCURSION SHOULD BE ALLOWED FOR OVERCOMING RIPPLE. THE 
AMPLIFIER CIRCUIT SHOULD BE ABLE TO COUNTERACT THE EFFECT OF UNBALANCE 

DUE 70 TUBE AGING. 

A GRID RESISTOR SHOULD BE USED FOR EACH TRIODE SECTION. THIS SHOULD BE 

ENOUGH TO PREVENT PARASITIC OSCILLATION BUT NOT - LARGE ENOUGH TO PREVENT 

LOSS OF CONTROL DUE TO A SMALL AMOUNT OF "GAS" GRID CURRENT. A VALUE OF 

GRID RESISTANCE THAT MEETS BOTH THESE CONDITIONS IS 1000 OHMS. HEATER 

VOLTAGE SHOULD BE KEPT AS CLOSE AS POSSIBLE TO 6.3 VOLTS AS MEASURED 'ON 

THE TUBE PINS. WHEN CONNECTING MANY HIGH DRAIN TUBE HEATERS ACROSS A 

SINGLE TRANSFORMER S BUS BARS FEEDING FROM °ALTERNATE ENDS D .(FIGURE 3) 

SHOULD BE USED WITH A STRANDED PAIR FEEDING INDIVIDUAL SOCKETS. 
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7241 TENTATIVE DATA 
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TENTATIVE DATA 7242 

TT-18 

6" 
Max. 

2.32"~ r- 
MAX. 

  -~ 

1.338 
NOM. 

v  .562" 

2.19' 
MAX. 

GLASS BULB 

TIlNG•SGL 

TRIODE 

HEATER 

6.3f10~ VOLTS 7.5 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

GIANT WITH 
CERAMIC INSERT 
7 PIN BASE 

THE 7242 IS A LONG LIFE, HIGH POWER TRIODE DEVELOPED ESPECIALLY FOR USE 

AS A PASSING TUBE IN SERIES REGULATED POWER SUPPLIES. FOR THIS SERVICE, 

A TUBE MUST BE ABLE TO PASS. LARGE CURRENTS OVER A WIDE VOLTAGE RANGE AND 

STILL EXHIBIT A LOW INTRINSIC VOLTAGE DROP WHEN OPERATED "WIDE OPEN"..THE 

7242 NOT ONLY MEETS THESE REQUIREMENTS BUT POSSESSES THE ADDITIONAL ADVAN—

TAGE OF REQUIRING LITTLE GRID VOLTAGE SWING TO CONTROL THESE CURRENTS. 

THIS PERMITS THE USE OF SIMPLER CONTROL AMPLIFIER CIRCUITS IN THE REGU- 

LATED SUPPLY. 

THE 7242 FEATURES ONE LARGE ZIRCONIUM COATED GRAPHITE ANODE, WITH THREE 
SEPARATE GRID—CATHODES STRUCTURES. THIS ANODE, WHILE LIGHTER IN WEIGHT 
THAN SIMILAR METAL ANODES, REMAINS WARP FREE DURING LIFE AND PROVIDES 
ONE OF THE BEST GAS "LETTERING" MEANS KNOWN. THE ANODE lS SUPPORTED BY 
CERAMIC INSULATORS. THE USE OF THESE INSULATORS AND THE HARD GLASS 
ENVELOPE PERMIT THE TUBE TO BE OUTGASSED AT HIGH TEMPERATURES DURING THE 
MANUFACTURING EXHAUST PROCESS. THIS ALLOWS THE TUBE TO BE RUN AT HIGH 
TEINPERATURfS DURING OPERATION, WITHOUT THE EVOLUTION OF HARMFUL GAS FROM 
THE TUBE PARTS. 

MASSIVE CATHODES PROVIDE ADEQUATE EMISSION CURRENT RESERVE.. GOLD PLATED 
MOLYBDENUM WIRES ARE EMPLOYED IN THE RUGGED GRID STRUCTURE. THE TUBE 
MOUNT IS BUILT ON A RUGGED BUTTON STEM, AND IS SUPPORTED FROM THE BULB 
BY MEANS OF FLEXIBLE METAL VIBRATION SNUBBERS. 

IN MANY CIRCUITS, ONE 7242 CAN REPLACE FOUR TYPE 5998 REGULATOR TUBES. 

FOR EVEN HIGHER .LEVELS OF CURRENT OR POWER, SEVERAL 7242 TUBES CAN BE 

PARALLELED AS EXPLAINED IN THE APPLICATION NOTES. 

CONTINUED ON FOLLOWING PAGE 

iUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION Bl00M FI ELD, NEW JERSEY, U.S.A. JANUARY 1, 1959 PLATE W5N05 



7242 TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

ELECTRICAL DATA 

HEATER VOLTAGE 6.3**-10~ VOLTS 
HEATER CURRENT (Ef= 6.3 V.) ~.5 AMP. 

MINIMUM CATHODE HEATING TIME 3O SECONDS 

TRANSCONDUCT ANCE jj1,000 µMHOS 

AMPLIFICATION FACTOR 9.O 
PLATE RESISTANCE 8Z OHMS 

MECHANICAL'DAT.4 

MOUNTING POSITION ANY 

( IF TUBE IS TO BE MOUNTED IN A HORIZONTAL POSITION IT IS 

RECOMMENDED THAT IT BE MOUNTED SO THAT THE BASE LUG KEY 

BE EITHER DIRECTLY UP OR DIRECTLY DOWN) 

euLB - TT 18 NONEx 
BASE GIANT 7 PIN WITH CERAMIC 

I NSER T, JETEC ~fA7-17 

SOCKET E F. JOHNSON {{122-237 OR EQUIVALENt 

AVERAGE NET WEIGHT O.O OUNCE:: 

MAXIMUM SHOCK RATING (NAVY HI IMPACT SHOCK MACHINE) 45O G 

MAXIMUM VIBRATION RATING (10 TO 25 CPS) 2.5 G 

RATINGS 
ABSOLUTE VALUES 

TOTAL PLATE DISSIPATION LOO WATTS 

TOTAL PLATE CURRENT DC --- O.9 AMP• 

IF TUBE VOLTAGE DROP IS TO BE SWUNG MORE THAN 6 VOLTS, THIS 

CURRENT CANNOT BE REALIZED.. SEE PLATE CHARACTERISTICS CURVE 

CURRENT PER CATHODE (OC) --- 3OU MA. 

PLATE VOLTAGE (DC) O 4OO VOLTS 

HEATER-CATHODE VOLTAGE (DC) —3OO +300 VOLTS 

GRID VOLTAGE (DC) —3OO O VOLTS 

GRID CURRENT PER GRID --- O MA. 

HEATER VOLTAGE 5•~ 6.9 VOLTS 

ENVELOPE TEMPERATURE --- 3OO °C 

ALTITUDE FOR FULL RATINGS --- lO,000 FEET 

IF COOLING IS PROVIDED TO KEEP BULB TEMPERATURE WITHIN 

RATINGS, ALTITUDE RATING CAN BE EXTENDED TO 60,000 FT. 

CIRCUIT VALUES 

TOTAL GRID CIRCUIT 'REST STANCE IN 
REGULATED SERVICE OR WITH FIXED BIAS 5OO SO,000 OHMS 

TOTAL GRID CIRCUIT RESISTANCE WITH 
CATHODE BIAS ONLY 5OO LOO,000 OHMS 

RESTST AN CE PER GRID LE6 WHEN 
TUBES ARE PARALLELED 5OO OHMS 

CATHODE RESISTANCE: MINIMUM CATHODE RESISTANCE PER CATHODE AEG SHALL 

BE 27 OHMS OR THAT RESISTANCE NECESSARY TO PRO-

VIDE 10% Of THE GRID BIAS VOLTAGE, WHICHEVER IS 

GREATER. 

L ONTINU EO ON FOLLOWING PAGE 



TENTATIVE DATA 7242 

TUN0•80L  ~ 
CONTINUED FROM PRECEDfNG PAGE 

ADDITIONAL TESTS TO INSURE RELIABILITY 
RANDOMLY SELECTED SAMPLES ARE SUBJECTED TO TXE FOLLOWING TESiS 

SHOCK: 30° HAMMER ANGLE IN NAVY FLYWEIGHT 

HIGH IMPACT MACHINE (450G~MSEC) 

LIFE TEST: 1000 HOURS UNDER PLATE CURRENT TEST CONDITIONS (Rg = .OS MEG. j 

POST SHOCK AND LIFE TEST END POINTS: 

PLATE CURRENT (MIN.) 390 MA 

TRANSCONDUCTANCE (MIN.) 70,000 µMHO 

HK LEAKAGE (MAX.) 1FjQ µA 

GRID CURRENT (MAX.) - 12 µA 

RANGE OF VALUES 

CONDITIONS: EC = 6. 3v , E b = 100V. 

E C =- 4, R 
4 

= 500 C2 
READINGS TAKEN AFTER 2 MINUTES 

PREHEATING UNDER CONDITIONS OF 

Ef = 6.3, Ebb =190 v, E~ = Q 

RK = 6.3 OHMS. 

TOTAL PLATE CURRENT 420 690 
AMPLIFICATION FACTOR 7,0 11,0 
TRANSCONDUCTANCE 87,000 135,000 

HEATER CURRENT PER TUBE 7.12 7.88 

CURRENT PER CATHODE 

CONDITIONS: Ef = 6. 3V, E b = 400 V. 

CONTINUED OX FOLLOWING PAGE 

MA ,oc 

µMHOS 

AMP. 

10 MA. 
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7242 TENTATIVE DATA 

TUNo•sa~ 
CONTINUED FROM PRECEDING PAGE 

APPLICATION NOTES 

THE 7242 - IS WIDELY USED AS A „PASSING° TUBE OR SERIES REGULATOR IN CON-

TROLLED POWER SUPPLIES BECAUSE OF ITS H16H TR ANSCONDUCTANCE AT RELATIVELY 

LOW SLATE VOLTAGES. TO PROVIDE THE DESIRED OUTPUT 'C URRENT~ MANY TRIODE 

SECTIONS CAN BE PARALLELED_ IF -TUBE SECTIONS ARE TO BE PARALLELED HOW-

EVER~ THE DESIGNER IS STRONGLY URGED TO USE SUFFICIENT RESIS TANCE IN 

EACH CATHODE LEG TO EQUALIZE CURRENT DIVISION AMONG THE TRIODE SECTIONS. 

RECOMMENDED VALUES FOR VARIOUS OPERATING CURRENTS ARE SHOWN ON THE PLATE 

CHARACTERISTICS CURVE. IF THE OUTPUT CURRENT OF THE SUPPLY IS NOT FIXED 

USE THE RESISTANCE INDICATED FOR THE LOWEST CURRENT THAT APPROACHES THE 

MAXIMUM PLATE DISSIPATION LINE. CATHODE RESISTANCE IS SUPERIOR TO ANODE 

RESISTANCE BECAUSE IT PROVIDES MORE BIAS ON THE SECTIONS TAKING GREATER 

PLATE CURRENT. A CATHODE RESISTOR NEED BE ONLY ONE TENTH THE VALUE 

(-~-) OF A PLATE RESISTOR, AND THEREFORE WILL DISSIPATE ONLY ONE ITENTIiI 

THE POWER. IN ANY. CASE S THE ONLY LOSSES INCURRED IN USING A RESISTOR IS 

THE INSERTION LOSS OF THE RESISTOR ITSELF (I.E SS THAN ONE WATT) AND THE 

ADDITIONAL VOLTAGE (LESS THAN 6 VOLTS) NECESSARY FROM THE UNREGULATED 

SUPPLY. A CATHODE RESISTOR ADDS A SMALL ADDITIONAL LOSS 8Y CAUSING THE 

PASSING TUBE TO WORK WITH HIGHER BIAS AND HENCE WITH GREATER TUBE DROP. 

A THIRTY SECOND CATHODE WARMUP TIME IS RECOMMENDED BEFORE TH E PLATE 

VOLTAGE IS APPLIED. THIS IS ESPECIALLY NECESSARY IN CIRCUITS WHERE THE 

AMPLIFIER TUBE PLATE RESISTOR IS RETURNED TO THE PLATE SIDE OF THE PASS-

ING TUBE S AS ILLUSTRATED IN THE SIMPLIFIED CIRCUIT IN FIGURE 1. IN THIS 

CASE DURING WARMUP THE AMPLIFIER TUBE DRAWS LITTLE CURRENT S THERE IS 

LITTLE IR DROP ACROSS THE RESISTOR S AND THE GRID OF THE PASSING TUBE IS 

E FFECTIVELY~ TIED TO THE PLATE. THE PLATE WILL ATTEMPT TO DRAW EXCESSIVE 

CURRENT FROM THE PASSING TU BE I S CATHODE AND MAY SERIOUSLY IMPAIR TUBE 

LIFE. THE CIRCUIT IN FIGURE 2 IS PREFERABLE FROM THE CONSIDERATION OF 

THE SAFETY OF THE PASSING TUBE BOTH DURING WARMUP AND IN THE EVENT OF 

TROUBLE IN THE AMPLIFIER CIRCUIT OR IF THE AMPLIFIER TUBE IS REMOVED 

FROM ITS SOCKET. IT HAS THE ADDITIONAL ADVANTAGE OF PROVIDING A CONSTANT 

VOLTAGE FOR THE AMPLIFIER CIRCUIT. MOWE VER B IF THE REGULATOR OUTPUT IS 

LOW (BELOW 250 VOLTS) IT WILL BE NECESSARY TO PROVIDE ADDITIONAL NEGA-

TIVE VOLTAGE FOR THE REFERENCE TUBE CIRCUIT. ALSO IF THE REGULATED OUT-

PUT VOLTAGE IS TO BE VARIABLE S IT MAY BE NECESSARY TO FOLLOW FIGURE i. 

PASSING TUBE OPERATION CONDITIONS SHOULD BE CHOSEN TO PROVIDE AS LOW A 
TUBE -DROP AS POSSIBLE. A SAFETY MARGIN OF AT LEAST 5 VOLTS,FROM THE ZERO 
BIAS LINE SHOULD BE ALLOWED HOWE VER B FOR VARIATIONS OF INDIVIDUAL TUBES. 
S UFFIC~IENT BIAS EXCURSION SHOULD BE ALLOWED FOR OVERCOMING RIPPLE. THE 
AMPLIFIER CIRCUIT SHOULD BE ABLE TO COUNTERACT THE EFFECT OF UNBALANCE 
DUE TO TUBE AGING. 

A GRID RESISTOR SHOULD BE USED FOR EACH TRIODE SECTION. THIS SHOULD BE 
ENOUGH TO PREVENT PARASITIC OS CI ELATION BUT NOT LARGE ENOUGH TO PREVENT 

LOSS OF CONTROL DUE TO A SMALL AMOUNT OF "GAS~~ GRID CURRENT. A VALUE OF 
GRID RESISTANCE THAT MEETS BOTH THESE CONDITIONS IS 1,000 OHMS. HEATER 
VOLTAGE SHOULD BE KEPT AS CLOSE AS POSSIBLE TO 6.3 VOLTS AS MEASURED ~ON 
THE TUBE PINS. WHEN CONNECTING MANY HIGH DRAIN TUBE HEATERS ACROSS A 
SINGLE TR ANSFORMER~ BUS BARS FEEDING FROM '~A LTERNgTE ENDS R •.(FIGURE _3) 
SHOULD BE USED WITH A STRANDED PAIR FEEDING INDIVIDUAL SOCKETS.-
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7242 
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7246 

TUNc•so~ 

TRIODE 
SUBMINIATURE 

C~ 1~28s" 
/AMAX. 

+-385 ~~ 
MAX 

1.50" 

MAX. 

RED DOT 

I I I I 1.50" MIN. 

FOR APPLICATIONS REQUIRING 

ECONOMY OF SPACE, WEIGHT 

AND BATTERY DRAIN 

ANY MOUNTING POSITION 

G F-

BASE: — NONE 

0.016" TINNED 
FLE%IBLE LEADS 

0.048" CENTER-TO-CENTER 

GLASS BULB 

RED 00T IS 

ADJACENT TO LEAD 1 
IN LINE BASE 

OUTLINE DRAWING 

J EDEC 2-1 

THE 7246 IS A 500 MEGACYCLE FILAMENT TYPE TRIODE IN THE 4 PIN SUBMIN-
IATURE CONSTRUCTION. IT IS dESIGNED FOR USE AS A HIGH FREQUENCY OSCIL-
LATOR, CLASS C AMPLIFIER, SUPERREGENERATIVE DETECTOR, FREQUENCY MULTI-
PLIER OR MIXER. THE FLEXIBLE TERMINAL LEADS MAY BE SOLDERED OR WELDED 
DIRECTLY TO THE TERMINALS OF CIRCI}IT COMPONENTS. STANDARD SUBMINIATURE 
SOCKETS MAY BE USED BY CUTTING THE LEADS TO A SUITABLE LENGTH. 

GRID TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES 
M ITNOUT SHIELD 

1.5 pf 

1.6 pf 

1.9 pf 

HEATER CHARACTERISTICS AND RATINGS 
ABSOLUTE MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

AVERAGE CHARACTERISTICS 

HEATER SUPPLY LIMITS: 

FILAMENT OPERATION 

1.25 VOLTS 15D MA. 

1.251.15 VOLTS 

MAXIMUM RATINGS 
ABSOLUTE MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

PLATE VOLTAGE 15O VOLTS 

PLATE CURRENT 7.5 MA. 

GRID CURRENT 1.2 MA. 

GRID VOLTAGE -3O VOLTS 

PLATE DISSIPATION O.7 WATTS 

C ONTiN U ED ON FOLLOWING PAGE 
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7246 

TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 

GRID VOLTAGE 

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

PLATE CURRENT 

105 voLTs 
—2.5 voLrs 
200 µMHOS 

22 
4.5 MA. 
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7258 

2.18 B 
M

I

A% 

7 

GLASS BULB 
SMALL BUTTON 

9 PIN BASE E9-1 

OUTLINE DRAWING 

JEDEC b-2 

TUNG•SOL 

TPIODE-PENTODE 

MINIATURE TYPE 

SHARP CUTOFF PENTODE AND 

MEDIUM MU TRIODE 

FOR 

MOBILE APPLICATIONS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 9DA 

THE 7258 CONTAINS A MEDIUM MU TRIODE AND A SHARP CUTOFF PENTODE ~N THE 9 PIN MIN-

IATURE CONSTRUCTION. THE TRIODE SECTION MAY BE USED AS A LOW FREQUENCY OSCILLATOR 
OR GENERAL PURPOSE AMPLIFIER, THE PENTODE SECTION AS AN RF, IF, OR REACTANCE TUBE. 

IT IS DESIGNED FOR USE OVER A WIDE RANGE OF HEATER VOLTAGES NORMALLY ENCOUNTERED 

IN MOBILE APPLICATIONS. EXCEPT FOR HEATER CHARACTERISTICS, TYPE 7258 IS SIMILAR TO 

TYPE 6AN8. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

PENTODE 

GRID 1 TO PLATE: Gl TOP ~+nA X. 0.04 pf 

INPUT: GI TO(H+KP+G2+G3+I.S.) 7.0 pf 
OUTPUT:PTO (H+KP+G2+G3+I.S.) 2.4 pf 

TRIODE 

GRID TO PLATE: G TO P 1.5 pf 

INPUT:GTO (H+KT+KP+I.S.) 2.0 pf 

OUTPUT: P TO (H+KT+KP+I.S.) 1.5 P f 

COUPLING 

TRIODE GRID TO PENTODE PLATE MAX. 0.02 ~f 

PENTODE GRID TO TRIODE PLATE MAX. 0.02 

PENTODE PLATE TO TRIODE PLATE MAX. 0.15 

CONTINUED ON FOLLOWING PAGE 

1 
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7258 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-139 

AVERAGE CHARACTERISTICS 1;s.5 VOLTS 210 MA, 

LIMITS OF APPLIED VOLTAGE 13.S~1,S VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM RATINGS 
DESIGN MA %IMUM VALUES -SEE EIA STANDARD RS-239 

TRIODE PENTODE 

SECTION SECTION 

PLATE VOLTAGE 330 330 VOLTS 

GRID 2 SUPPLY VOLTAGE 330 VOLTS 

GRID 2 VOLTAGE see Rctfny Ch•.r 

POSITIVE GRID 1 VOLTAGE 0 0 VOLTS 

PLATE DISSIPATION 2.8 2.3 WATTS 

GRID 2 DISSIPATION 0.55 WATTS 

GRID 1 CIRCUIT RESISTANCE 
FIXED BIAS 0.5 0.25 MEGOHM 
CATHODE 81 AS 1.0 1.0 MEGOHM 

AVERAGE CHARACTERISTICS 

TRIODE 
SECTION 

PENTODE 

SECTION 

PLATE VOLTAGE 150 125 VOLTS 

GRID2 VOLTAGE ---- 125 VOLTS 

GRID 1 VOLTAGE -3 VOLTS 
CATHODE BIAS RESISTOR 56 OHMS 
PLATE CURRENT 15 12 MA, 

GRID 2 CURRENT --- 3.8 MA. 
TRANSCONDUCTANCE 4,500 7,800 {MHOS 
AMPLIFICATION FACTOR 21 
PLATE RESISTANCE (APPROX.) 4,700 170,000 OHMS 

GRID 1 VOLTAGE FOR Ib =20 pA. (APP ROX.) -17 -6 VOLTS 
PLATE CURRENT AT Ecl =-3 VDC, Rk =0 1.6 MA. 



TENTATIVE DATA 7323 

TUNG•SOL 

j MAX. 
315~~ 

1.07 
MAX. 

~—

GLASS BULB 

RED DOT 

THYRATRON 

SELF INDICATING*

C Q Q 

4 3 2 1 aEo 
F A G F 

oor

BOTTOM VIEW 
0.016" TINNED 
FLEXIBLE LEADS 

0.048" CENTER TO CENTER 

THE 7323 IS A SUBMINIATURE THYRATRON WITH NEGATIVE CONTROL GRID CHARAC—
TERISTICS. THE GASEOUS GLOW IT EXHIBITS WHILE CONDUCTING IS SEVERAL 
TIMES BRIGHTER THAN AN NE-2 GLOW LAMP (60TH DEVICES AT MAXIMUM RATINGS) 
AND MAKES THE USE OF AUXILIARY READOUT DEVICES UNNECESSARY. IT MAY BE 
VIEWED EITHER "END ON" OR FROM THE SIDE. 

BECAUSE OF ITS SMALL SIZE, LOW OPERATING VOLTAGES, MINUTE TRIGGERING 
REQUIREMENTS AND LOW FILAMENT POWER, THE 7323 IS PARTICULARLY SUITED FOR 
USE IN TRANSISTOR CIRCUITS. THE TERMINAL LEADS MAY BE SOLDERED DIRECTLY 
INTO A CIRCUIT OR MAY BE CLIPPED FOR INSERTION IN AN IN—LINE SUBMINIATURE 
SOCKET. 

THE 7323 REPLACES TYPE CK1050 IPJ ALL APPLICATIONS. 

FILAMENT VOLTAGE 

FILAMENT CURRENT 

ANODE VOLTAGE DROP ~~ } Mq. 

ELECTRICAL DATA 

MECHANICAL DATA 

MOUNTING POSITION 

BULB 

DIAMETER (MAX.) 

LENGTH (WITHOUT LEADS) (MAX.) 

CONNECTIONS 

WE16HT (APPROX.) 

1.25t10~ vac 
280. MA. 
18 voc 

ANY 

T-2 

0.315 INCHES 

1.07 INCHES 

FLEXIBLE LEADS 

O.OE) OUNCES 

L ONT INUED ON FO (LOWING PAGE 

* INDICATES AN ADDITION. 

T UNG-SOL ELECTRIC INC. ELELTft ON TUBE DIVISION BLO OMFIELD, NEW JERSEY, U.S.A. JANUARY 1, 1960 PLATE 95748 



7323 TENTATIVE DATA 

TUNc•so~ 
CONTINUED FROM PRECEDING PAGE 

RATINGS 
ABSOLUTE VALUES 

ANODE SUPPLY VOLTAGE (RMS) (MAX.) $O VAC 

CATHODE CURRENT (MAX.) 3 MADC 

P RECONDUCTION GRID (TRANSFER) 

CURRENT @ E b = 75 VOLTS RMS (MAX.) O.5 /tADC 

TYPICAL OPERATING CONDITIONS 

ANODE SUPPLY VOLTAGE (RMS) 

ANODE CIRCUIT RESISTANCE 

ANODE CURRENT 

GRID BIAS VOLTAGE 

GRID SERIES RESISTANCE 

5V. n 

~ L 

65 vac 
10,000 OHMS 

Z MADC 

—u.5 voc 
Z MEGOHMS 

lo,000 a 

1.25 Y a 280 NA 

PULSE OPERATED RFLAY 

APPLICATION NOTES 

IT IS OFTEN NECESSARY TO PROVIDE A RELAY DEVICE TO OPERATE AT LOW LEVEL, 

LOW VOLTAGE, SHORT DURATION PULSES SUCH AS ARE FOUND IN TRANSISTOR 

CIRCUITS. THE 7323 SELF INDICATING THYRATRON PERFORMS THIS FUNCTION AS 

WELL AS PROVIDING AN ADE QUATE~ VISUAL READOUT INDICATOR. ALTHOUGH NO7 

AS BRILLIANT AN INDICATOR AS COMPARABLE COLD CATHODE THYRATRONS~ THE 

7323 OPERATING-AT 3MILLIAMPERES IS MANY TIMES BRIGHTER THAN AN NE-2 NEON 

GLOW LAMP. THE EFFICIENT FILAMENT CONSUMES ONLY ABOUT ONE THIRD WATT OF 

HEATER POWER. 

AS WITH ANY GAS TUBE, ONCE THE TUBE COPiD UCTS I THE TUBE VOLTAGE DROP RE-

MAINS VIRTUALLY CONSTANT AND THE CURRENT THROUGH THE TUBE IS LIMITED BY 

THE CIRCUIT RESISTANCE• THE GRID CIRCUIT SHOULD CONTAIN A 1,000 OHM 

SERIES RESISTANCE IF THE SOURCE RESISTANCE IS LOWER THAN THIS FIGURE. 

THE 7323 IS NORMALLY MOUNTED BEHIND A PANEL CUT OUT FOR EITHER END- ON OR 

S ID.E VIEWING. A SUBMINIATURE HEAT DISSIPATING TYPE OF TUBE CLAMP PROVIDES 

BOTH A CONVENIENT MEANS OF MOUNTING AS 'HELL AS SHIELDING TO MINIMIZE THE 

THE EFFECT OF HAND CAPACITY OR ELECTRICAL FIELDS. 

THE 7323 CAN BE OPERATED FROM EITHER AN A.C. OR D.C. ANODE SUPPLY VOLT-

AGE. IF DC OPERATED IT IS NECESSARY 70 BREAK THE ANODE CIRCUIT (EITHER 

BY A MECHANICAL SWITCH OR NEGATIVE PULSE) TO RESTORE CONTROL AFTER THE 

TUBE HAS FIRED. THIS IS PARTICULARLY ADVANTAGEOUS IN THE IIHOLD UNTIL RE-

SET" TYPE OF APPLICA710N. 

CONTINUED ON FOLLOWING PAGE 
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TENTATIVE DATA 7323 
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7323 TENTATIVE DATA 

7323 

FIRING TIME CURVE - - 
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o Eb = 65 VAC (RMSI 

Rg = 2.2 MEGOHM 

GRID OVER VOLTAGE IS GRID SIGNAL VOLTAGE HIGHER 

THAN D.C. FIRING POTENTIAL THAT MUST BE APPLIED 

TO TUBE FOR FASTER THAN NORMAL FIRING 
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7370 

~  TUNG•SGL 

E— 
MAXp 

y 

1.938' 
MAX 

2.188" 
MA

I
j

X

I I I I 1 

GLASS BULB 
MINIATURE BUTTON 

9 PIN BASE E9-1 
OUTLINE DRAWING 

J EDEC 6-2 

DOUBLE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

SERIES 
HEATER 

PARALLEL 

40f5~ VOLTS 2015$ VOLTS 
130 MA. 260 M.A. 

ANY MOUNTING POSITION 

IK 

G 

2G _ _ — HT 

2P — — IP 

BOTTOM VIEW 
BASING DIAGRAM 

J EDEC 9X 

THE 7370 IS A GENERAL PURPOSE MEDIUM MU DOUBLE TRIODE USING THE 9 PIN 
BUTTON ALL GLASS CONSTRUCTION. EACH TRIODE IS ELECTRICALLY INDEPENDENT 
ALTHOUGH THE TWO HEATERS HAVE A COMMON CONNECTION. THE TUBE IS CHARAC-
TERIZED BY HIGH PERVEANCE AND HIGH EMISSION CAPABILITIES. WITH• THE EX-
CEPTION OF THE HEATER VOLTAGE AND CURRENT THE TUBE IS IDENTICAL TO THE 
5687. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

EACH TRIODE UNIT 

GRID TO PLATE: ( G TO P' ) 

GRID TO CATHODE:(G TO K+H) 

PLATE TO CATHODE:(P TO K+H) 

SECTION #1 

SECTION #2 

HEATER TO CATHODE:(H TO K) 

PLATE TO PLATE: (1P TO 2P) (APPROX.) 

GRID TO GRID: (1G TO 2G) (APPROX.) 

4.0 pf 
4.0 pf 

0.6 pf 
0.5 pf 

5.0 Pf 

0.75 pf 

0.025 pf 

RATINGS 
ABSOLUTE MA%IMUM VALUES 

SERIES 

HEATER VOLTAGEA 40t5,`b 
MAXIMUM PLATE VOLTAGE 330 

MAXIMUM INVERSE PLATE VOLTAGE 1000 

MAXIMUM PLATE DISSIPATION (EACH UNIT) 4.75 

MAXIMUM TOTAL PLATE DISSIPATION (BOTH UNITS) H.j 

MAXIMUM BUlB TEMPERATURE (AT ANA PART OF ENVELOPE) 230 

MAXIMUM DC GRID CURRENT (EACH UNIT) 6 
MAXIMUM EXTERNAL GRID CIRCUIT RESISTANCE (EACH UNIT) Z 
MAXIMUM DC CATHODE CURRENT (EACH SECTION) 65 
MAXIMUM HEATER—CATHODE VOLTAGE ZOO 

PARALLEL 

20±5~ VOLTS 

VOLTS 

VOLTS 

WATTS 

WATTS 

• C 

MA. 

ME60HM 

MA. 

VOLTS 

C ONTINUEO ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION. BLOOMFIELD. NEW JERSEY. U.S.A., JJNE 1, 1962 PLATE W6491 



7370 

r  TUNG•fOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al  AMPLIFIER — EACH UNIT 

PLATE VOLTAGE 120 180 250 VOLTS 

GRID VOLTAGE -2 -7 -12.5 YOLTS 

PLATE CURRENT 36.0 23.0 12.0 MA. 

PLATE RESISTANCE (APPROX.) 1560 2000 3000 OHMS 

TR AN SCONDUCTANCE 17500 8500 5400 µMHOS 

AMPLIFICATION FACTOR 18.0 17.0 16.0 
GRID VOLTAGE FOR 

Ib = 100 µA (A PPROX.) - 9.0 -14.0 -19.0 VOLTS 

ATHE EQUIPMENT DESIGNER SHOULD 50 DESIGN THE EQUIPMENT SO THAT THE HEATER IS OPERATED AT THE 
BOGIE YA LU E. HEATER SUPPLY VARIATION SHOU LO BE RESTRICTED 50 AS TO REMAIN WITHIN THE SPECIFIED 
TOLERANCES. 



TENTATIVE DATA 7400 

2 
MAX.  

~ 

8„ 

MAX. 

t ~~ 34. 

MAX. 

1 
GLASS VIEW 

TUNG•80L 

THYRATRON 

SELF INDICATING' 

COLD CATHODE 

ANY MOUNTING POSITION 

BOTTOM VIEW 
COLORS I .DICAT ED FOR TUBE 
LEADS >RF THE COLORS OF 
THE INSULATION SLEEVES. 

THE 7400 IS A SMALL, LIGHT WEIGHT, COLD CATHODE THYRATRON FOR RELAY 
SERVICE. WHEN THE TUBE IS CONDUCTING, THE DISK SHAPED CATHODE GLOWS 
BRIGHTLY WITH THE CHARACTERISTIC NEON COLOR. THE TUBE IS DESIGNED FOR 
END ON VIEWING. 

THE 7400 HAS "REFERENCE TUBE" CONSTRUCTION AND PROCESSING TO KEEP ITS 
FIRING CHARACTERISTICS CONSTANT DURING LIFE. THIS FEATURE, COUPLED WITH 
THE LOW LEVEL OF TRIGGER PULSE VOLTAGE, MAKES THE 7400 PARTICULARLY 
ADAPTABLE TO TRANSISTOR CIRCUITS. 

THIS TUBE TYPE WAS DESIGNED INTO SOME CIRCUITS UNDER THE ORIGINAL DEVEL—
OPMENT TYPE DESIGNATION, CH1116. 

ELECTRICAL DATA 
(TYPICAL VALUE51 

ANODE VOLTAGE DROP L 1 MA. lO2 VDC 

ANODE VOLTAGE DROP ~ 10 MA. 117 VDC 

GRID VOLTAGE DROP ~ 1 MA. HH VDC 

ANODE IONIZATION VOLTAGE ZlO VOLTS 

GRID IONIZATION VOLTAGE 109 VOLTS 

MINIMUM ANODE CURRENT FOR BRIGHT 

READ OUT INDICATION 25O µAMPS 

MECHANICAL DATA 

MOUNTING POSITION 

BULB 

DIAMETER (MAX.) 

LENGTH (WITHOUT LEADS) (MAX.) 

CONNECTIONS 

WEIGHT (APPROX.) 

~ IXDI LATES AN AODIT1011. 

ANV 

FLAT END VIAL 

0.50 INCHES 

1.HH INCHES 

COLOR CODED FLEXIBLE LEADS 

0,17 oz. 

C ONTINUEO ON FO LLwING PAGE 

iUNi,-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELD, NEw JERSEY, U.S.A. JANUARY 1, 1960, PLATE •57x9 



7400 TENTATIVE DATA 

TUNG•SOL 
CONTINUED fRO N`PR ECEDING PAGE 

RATINGS 
ABSOLUTE VALUES 

POSITIVE ANODE VOLTAGE (MAX.) 1HO VDC 

NEGATIVE ANODE VOLTAGE (WITHOUT 

DISCHARGE TO A POSITIVE GRID) (MAX.) ZOO VDC 

POSITIVE GRID BIAS VOLTAGE 

(WITHOUT GRID IONIZATION) (MAX.) lO2 VDC 
TRANSFER CURRENT @ Eb = 150 VDC (MAX.) I5 µAMPS 
CATHODE CURRENT (MAX.) Z2 MA DC 

TYPICAL OPERATING CONDITIONS 

ANODE SUPPLY VOLTAGE 15O VDC 
ANODE CIRCUIT RESISTANCE jr ~OOO OHMS 

ANODE CURRENT ~ pqq, 

POSITIVE GRID BIAS lO'Z VDC 
GRID TRIGGER SIGNAL ] VOLTS 
GRID TRANSFER CURRENT ~ µAMPS 
CURRENT AMPLIFICATION 1,000 



TENTATIVE DATA 7400 

~  TUNc•so~ 
CONTINUED FROM PR ECTOING PAGE 

APPLICATION NOTES 

IT IS OFTEN NECESSARY TO PROVIDE A RELAY DEVICE FOR CIRCUITRY OPERATING 

AT LOW POWER LEVEI~ LOW VOLT AGE PULSES• THE 7400 SELF INDICATING THYRATRON 

PERFORMS THIS CIRCUIT FUNCTION AS WELL AS PROVIDING A BRILLIANT, VISUAL 

READOUT INDICATOR. NO HEATER POWER IS REQUIRED FOR ITS OPERATION. 

THE 7400 THYRATRON CONTAINS A CATHODE, A TRIGGE R~RID AND AN ANODE WITHIN 

A GASEOUS ATMOSPHERE. IF AN INCREASING POSITIVE VOLTAGE IS APPLIED TO THE 

GRID, A MINUTE PRE- IONIZATION CURRENT WILL FLOW UNTIL THE CRITICAL GRID 

CURRENT OF ABOUT SEVEN MICROAMPERES IS REACHED. AT THIS POINT THE REGION 

BETWEEN THE GRID AND CATHODE "BREAKS DOWN ^ OR IONIZES. IF THE APPLIED 

ANODE VOLTAGE IS EQUAL TO OR GREATER THAN THE GRID VOLTAGE S THE GLOW WILL 

THEN TRANSFER TO THE CATHODE- ANODE REGION. THUS, A VERY LOW ENERGY SIGNAL 
IN THE GRID CIRCUIT CAN CONTROL MUCH HIGHER ENERGY IN THE ANODE CIRCUIT. 

IF S IN THIS ILLUSTRATION AN ANODE CURRENT OF 7 MI LLIAMPERES WERE TO FLOW~7 
THE TUBE HAS PROVIDED CURRENT AMPLIFICATION OF 1,000. 

AS WITH ANY GAS TUBE S ONCE THE TUBE CONDUCTS, THE TUBE VOLTAGE DROP RE-

MAINS VIRTUALLY CONSTANT AND THE CURRENT THROUGH THE TUBE IS LIMITED BY 

THE CIRCUIT RESISTANCE. IN THE ANODE CIRCUIT THIS MAY BE THE RESISTANCE 

OF THE LOAD ITSELF OR S THE LOAD, PLUS ADDITIONAL LIMITING RESISTANCE. THE 

GRID CIRCUIT SHOULD CONTAIN A 5,000 OHM SERIES RESISTANCE IF THE SOURCE 

RESISTANCE IS LOWER THAN THIS FIGURE. IF THE GRID CIRCUIT RESISTANCE IS 

ABOVE 10 MEGOHMS~ HOWEVER IT MAY 8E NECESSARY TO CONNECT A SMALL CAPACI-

TANCE BETWEEN THE GRID AND CATHODE. THIS IS TO STORE ENOUGH ENBRGY TO 

INSURE GRID IONIZATION. 

R ADtOACTIVE DOSING IS USED TO ELIMINATE ANY CHANGE OF FIRING CHARACTER-

ISTICS DUE TO ILLUMINATION. THE MAGNITUDE OF ACTIVITY 15 NOT GREAT ENOUGH 

TO INSTITUTE A PERSONAL HAZARD. HOWEVER, PERSONS ARE CAUTIONED NOT TO 

HANDLE BROKEN TUBES TO AVOID GETTING THE ACTIVE MATERIAL DIRECTLY INTO 

THE BLOODSTREAM THROUGH CUTS. IF A PERSON CUTS HIMSELF ON A BROKEN TUBE 

THE CUT SHOUlO BE CLEANSED IMMEDIATELY. AN OPEN CUT CAN BE CLEANSED BY 

HOLDING IT IN RUNNING WATER. 

THE 7400 IS DESIGNED FOR END ON VIEWING AND WILL PROVIDE A BRILL.kANT 

SURFACE GLOW PATTERN WHEN CONDUCTING ONLY A FRACTION OF A MILLIAMPERE• 

THE TUBE IS NORMALLY MOUNTED BEHIND A METAL PANEL WITH THE FLAT END_OF 

THE BULB FLUSH WITH THE PANEL SURFACE. IF IT IS NOT SO MOUNTED, THE BULB 

SIDES SHOULD BE SHIELDED (2g: ~COPPER MESH) TO PREVENT HAND CAPACITY OR 

STRONG ELECTRIC FIELDS FROM ALTERING FIRING POTENTIALS. A HEAT DISSI-

PATING TYPE OF TUBE CLAMP PROVIDES A CONVENIENT METHOD OF TUBE MOUNTING 

THAT REQUIRES NO FURTHER SHIELDING. 

T YFICAL CIRCUIT CONFIGURATIONS ARE ILLUSTRATED ABOVE. AS WITH ANY THY-

R ATRON CIRCUIT, ONCE THE TUBE CONDUCTS THE GRID WILL NOT REGAIN CONTROL 

UNTIL THE ANODE VOLTAGE FALLS LOW ENOUGH TO E)<TA NGUISH THE CATNODE-ANODE 

GLOW. THIS IS USUALLY ACCOMPLISHED BY BREAKING THE ANODE CIRCUIT. HOW-

EVER, IT CAN ALSO BE DONE UNDER D.C. OPERATION, BY CAUSING THE ANODE 

CURRENT TO FLOW IN SAW TOOTH STEPS• THE SAW TOOTH IS GENERATED BY RUNNING 

THE TUBE AS A RELAXATION OSCILLATOR BY INSERTING SUFFICIENT CAPACITY 

BETWEEN THE.CATHODE AND ANODE. FIGURE 3 ILLUSTRATES AN APPLICATION OF 

THIS IDEA. THE 7400 WILL ALSO REGAIN GRID CONTROL ON EACH CYCLE IF IT IS 

RUN FROM HALF WAVE RECTIFIED A.C. FIGURE 4 ILLUSTRATES AN APPLICATION OF 

THE TUQE ON A.C. OPERATION OF THE TUBE ON A.C. WITHOUT THE SERIES DIODE 

IS NOT RECOMMENDED. 

*INDICATES AN ADDITION. 

T UNG-GOL ELECTRIC INC., ELECTRON TUBE DIVISION. 8100MF1 EL0, NEW JERSEY, U. S. A. .J pNUARY 1. 1960, PLATE W575p 



7400 TENTATIVE DATA 

0.1 MEG 0 

TUNG•SOL 

(8,200) 
NORMALLY 

1~ CLOSED 
1~ PUSH 

i SWITCH 
110 ro 150VDC 

7400 USED AS A MECHANICALLY OPERATED RELAY 

FIG. 1 

o.ol uFD 

CADMIUM SULPHIDE 

CELL. (CLAIREX 

CL-1 OR EQUIVALENT) 

soon n 

125 VDC 

NORMALLY DLASED 
YELLOW PUSH SWITCH 

130 vDC 

0.2µfd 

100 O 

7400 ACTING AS A RELAY FOR A CADMIUM SULPHIDE PHOTO CELL 

FIG. 3 

1N2075 

SAME AS FIGURE 3 BUT OPERATED FROM A.C. LINE 

FIG. 4 
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TENTATIVE DATA 7400 

,~. 

7400 
FIRING TIME CURVE 

GRID OVER VOLTAGE IS GRID 

4O 
SIGNAL VOLTAGE HIGHER THAN 

Ip 

D.C. FIRING POTENTIAL THAT 

MUST BE APPLIED TO THE TUBE 

FOR FASTER THAN NORMAL FIRING 

Ea = 130 V. D.C. Rg = .1 Megohms 

Z 30 
0 
U 
w 
h 

J 
J 

f 

z Y0 

W 

H 

C7 
Z 

X10 
LL

0 
0 25 50 75 100 125 

GRID OVER VOLTS 

~~ 
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TENTATIVE DATA 7401 

~  TUNG•SOL  

THYRATRON 
I 

040~~ 
~MAX~

I.500'~ 
MAX. 

GLASS VIEW 

SELF INDICATING*

COLD CATHODE 

ANY MOUNTING POSITION 

RED 

DST 

CO O O~ 

K A G 

BOTTOM VIEW 
0.016" TINNED 

FLEXIBLE LEADS 

0.100" CENTER TO CENTEk 

THE 7401 IS A SUBMINIATURE, LIGHT WEIGHT, COLD CATHODE THYRATRON FOR RELAY 
SERVICE. WHEN THE TUBE IS CONDUCTING, THE DISK SHAPED CATHODE GLOWS 
BRIGHTLY WITH THE CHARACTERISTIC NEON COLOR. THE TUBE IS DESIGNED FOR 
END ON VIEWING IN SMALL APACES. 

THE 7401 HAS "REFERENCE TUBE" CONSTRUCTION AND PROCESSING TO KEEP ITS 
FIRING CHARACTERISTICS CONSTANT DURING LIFE. THIS FEATURE, COUPLED WITH 
THE LOW LEVEL OF TRIGGER PULSE VOLTAGE, MAKES THE 7401 PARTICULARLY 
ADAPTABLE TO TRANSISTOR CIRCUITS. 

THIS TUBE TYPE WAS DESIGNED INTO SOME CIRCUITS UNDER THE ORIGINAL DEVEL—
OPMENT TYPE DESIGNATION, CH1125• 

ELECTRICAL DATA 
(TYPICAL VA LUE51 

ANODE VOLTAGE DROP @ i MA. 

ANODE VOLTAGE DROP @ g MA. 

GRID VOLTAGE DROP 

ANODE IONIZATION VOLTAGE 
GRID IONIZATION VOLTAGE 

MINIMUM ANODE CURRENT FOR BRIGHT 

READ OUT INDICATION 

MECHANICAL DATA 

MOUNTING POSITION 

BULB 

DIAMETER (MAX.) 

LENGTH (WITHOUT LEADS) (NOPA.) 

CONNECTIONS 

WEIGHT (APPROX.) 

~ INDICATES AN ADDITION. 

CONTINUED ON FO LLWING PAGE 

105 voc 
115 vDc 
$7 VOC 

ZOO VOLTS 

lO7 VOLTS 

25O µAMPS 

ANY 

T-3 
0.40 INCHES 

1.50 INCHES 
FLEXIBLE LEADS 

C.11 oz. 

1 
'U N~u-$OL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELD, NEW JERSEY, U.S.A. JANUARY 1, 1960, PLATE #5152 



7401 TENTATIVE DATA 

TUNG•SOL 
CONTINUED FROM' PRECEDING PAGE 

RATINGS 
ABSOLUTE VALUES 

POSITIVE ANODE VOLTAGE (MAX.) 1HO VDC 

NEGATIVE ANODE VOLTAGE (WITHOUT 

DISCHARGE TO A POSITIVE GRID) (MAX.) ZOO VDC 

POSITIVE GRID BIAS VOLTAGE 

(WITHOUT GRID IONIZATION) (MAX.) lO2 VDC 

TRANSFER CURRENT~ (~ E b = 150 VDC (MAX.) 15 µAMPS 

CATHODE CURRENT (MAX.) H MA DC 

TYPICAL OPERATING CONDITIONS 

ANODE SUPPLY VOLTAGE 

ANODE CIRCUIT RESISTANCE 

ANODE CURRENT 

POSITIVE GRID BIAS 

GRID TRIGGER SIGNAL 

GRID TRANSFER CURRENT 

C URRENT~AMPLIFICATION 

150 voc 
5,000 oHMs 

~ MA. 

lO2 VOC 

5 voLTs 
µAMPS 

1,400 



TENTATIVE DATA 7401 

TUNc•so~  ~ 
CONTINUED FROM PR ECTDING PAGE 

APPLICATION NOTES 

IT IS OFTEN NECESSARY TO PROVIDE A RELAY DEVICE FOR CIRCUITRY OPERATING 

~T LOW POWER LEVEL S LOW VOLTAGE PULSES. THE 7401'SELF INDICATING THYRATRON 

SERF OR MS THIS CIRCUIT FUNCTION AS WELL AS PROVIDING A BRILLIANT, VISUAL 

READOUT INDICATOR. NO HEATER POWER IS REQUIRED FOR ITS OPERATION. 

THE 74C~_ THYRATRON CONTAINS A CATHODE S A TRIGGER jiR ID AND AN ANODE WITHIN 

A GASEOUS ATMOSPHERE. IF AN INCREASING POSITIVE VOLTAGE IS APPLIED TO THE 
GRID, A MINUTE PRE—IONIZATION CURRENT WILL FLOW UNTIL THE CRITICAL GRID 

CURRENT OF ABOUT FIVE'MICROAMPERES IS REACHED. AT THIS POINT THE REGION 

BETWEEN THE GRID AND CATHODE "BREAKS GOWN" OR IONIZES. IF THE APPLIED 

ANODE VOLTAGE IS EQUAL TO OR GREATER THAN THE 6R 10 VOLTAGE S THE GLOW WILL 

THEN TRANSFER TO THE CATHODE—ANODE REGION. THUS, A VERY LOW ENERGY SIGNAL 

IN THE GRID CIRCUIT CAN CONTROL MUCH HIGHER ENERGY IN THE ANODE CIRCUIT. 

IF S IN THIS ILLUSTRATION AN ANODE CURRENT OF 7 MILLIAMPERES WERE TO FLOW 

THE TUBE HAS PROVIDED CURRENT AMPLIFICATION OF 1,400. 

AS WITH ANY GAS TUBE I ONCE THE TUBE CONDUCTS THE TUBE VOLTA 6E DROP RE—

MAINS VIRTUALLY CONSTANT AND THE CURRENT THROUGH THE TUBE IS LIMITED BY 

THE CIRCUIT RESISTANCE. IN THE ANODE CIRCUIT THIS MAY BE. THE RESISTANCE 
OF THE LOAD ITSELF, OR, THE LOAD. PLUS ADDITIONAL LIMITING RESISTANCE. THE 

GRID CIRCUIT SHOULD CONTAIN A 8,000 OHM SERIES RESISTANCE IF THE SOURCE 

RESISTANCE IS LOWER THAN THIS FIGURE. IF THE GRID CIRCUIT RESISTANCE IS 

ABOVE 10 MEGOHMS~ HOWEVER IT MAY BE NECESSARY TO CONNECT A SMALL CAPACI—

TANCE BETWEEN THE GRID AND CATHODE. THIS IS TO STORE ENOUGH ENERGY TO 

INSURE GRID IONIZATION. 

RADIOACTIVE DOSING IS USED TO ELIMINATE ANY CHANGE OF FIRING CHARACTER—

ISTICS DUE TO ILLUMINA T.ION. THE MAGNITUDE OF ACTIVITY IS NOT GREAT ENOUGH 

TO INSTITI'TE A PERSONAL HAZARD. HOWEVER PERSONS ARE CAUTIONED NOT TO 

HANDLE BROKEN TUBES TO AVOID GETTING THE ACTIVE MATERIAL DIRECTLY INTO 

THE BLOODSTREAM THROUGH CUTS. IF A PERSON CUTS HIMSELF ON A BROKEN TUBE 

THE CUT SHOULD BE CLEANSED IMMEDIATELY. AN OPEN CUT CAN BE CLEANSED By 

HOLDING IT IN RUNNING WATER. 

THE 7401 IS DESIGNED FOR END ON VIEWING AND WILL PROVIDE A BRILLIANT 

SURFACE GLOW PATTERN WHEN CONDUCTING ONLY A FRACTION OF A MILLIAMPERE. 

THE TUBE I S NORMALLY MOUNTED BEHIND A METAL PANEL w I T H T H E E N D , F 

THE BULB FLUSH WITH THE PANEL SURFACE. IF IT IS NOT SO MOUNTED THE BULB 

SIDES SHOULD BE SHIELDED (eq: ~COPPER MESH) TO PREVENT HAND CAPACITY OR 

STRONG ELECTRIC FIELDS FROM ALTERING FIRING POTENTIALS. A HEAT DISSI —

PATING TYPE OF TUBE CLAMP PROVIDES A CONVENIENT METHOD OF TUBE MOUNTI N . 

THAT REQUIRES NO FURTHER SHIELDING. 

TYPICAL CIRCUIT CONFIGUR ATlONS ARE ILLUSTRATED ABOVE. AS WITH ANY TMY—

R ATRON CIRCUIT S ONCE THE TUBE CONDUCTS THE GRID WILL NOT REGAIN CONTROL 

UNTIL THE ANODE VOLTAGE FALLS LOW ENOUGH TO ExTA NGUISH THE CATHODE—ANODE 

GLOW. THIS IS USUALLY ACCOMPLISHED BY BREAKING THE ANODE CIRCUIT. HOW—

EVER, IT CAN ALSO BE DONE UNDER D.C. OFERATION~ BV CAUSING THE ANODE 
CURRENT TO FLOW IN SAW TOOTH STEPS. THE SAW TOOTH IS GENERATED BY RUNNING 

THE TUBE AS A RELAXATION OSCILLATOR BY INSERTING SUFFICIENT CAPACITY 

BETWEEN THE.CATHODE AND ANODE. FIGURE } ILLUSTRATES AN APPLICATION OF 

THIS IDEA. THE 74p1 WILL ALSO REGAIN GRID CONTROL ON EACH CYCLE IF IT IS 

RUN FROM HALF `NAVE RECTIFIED A.C. FIGURE 4 ILLUSTRATES AN APPLICATION OF 

THE TUBE ON A.C. OPERATION OF THE TUBE ON A.C. WITHOUT THE SERIES DIODE 

IS NOT RECOMMENDED. 

*INDICATES AN ADDITION. 

 J 
TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U. S. A..J AN UARY 1, 196G, PLATE M5T53 



7401 TENTATIVE DATA 

0.1 MEG f2 

TUNG•SOL 

:8,20002) 
NORMALLY 

fL' CLOSED 
1~ PUSH 

I SWITCH 
110 ro 150VDC 

7401USED AS A MECHANICALLY OPERATED RELAY 

FIG. I 

o.m uED 

0.1 MEG n 

10 MEG n 

X1_ 1 S MEG R 

CADMIUM SULPHICE 

CELL. (CLAIREX 

CL-1 OR EQUIVALENT) 

s000 n 

125 VDC 
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F~ 

0.1_5 MEG( 

130 VDC 

0.2~fd 

i00 S2 +I

7401 ACTING AS A RELAY FOR A CADMIUM SULPHIDE PHOTO CELL 

FIG. 3 

1N2075 

SAME AS FIGURE 3 BUT OPERATED FROM A.C. LINE 

FIG. 4 
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TENTATIVE DATA 7401 

7401 
TRANSFER CHARACTERISTICS 
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7401 
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74 01 TENTATIVE DATA 
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TENTATIVE DATA 74t~1 

7401 

FIRING TIME CURVE 
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40 
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7533 

TUNO•i0L 

TRIODE OSCILLATOR 

THE 7533 IS AN INTEGRAL-CAVITY OSCILLATOR ASSEMBLY DESIGNED FOR TRANSMITTING SERV-
ICE IN BATTERY POWERED RADIOSONDES OPERATING NEAR 1680 MC/S. IT INCORPORAT ESA PEN-

CIL TRIODE WITH UNUSUALLY LOW HEATER POWER BATTERY DRAIN, RELATIVELY HIGH PLATE 

CIRCUIT EFFICIENCY, LOW FREQUENCY DRIFT AND A WEIGHT OF ONLY 0.8 OUNCES. THE OUT-
PUT FREQUENCY CAN BE ADJUSTED BETWEEN 1660 AND 1700 MC/S BY MEANS OF 2 ADJUSTMENT 

SCREWS POSITIONED IN THE PLATE RESONATOR. THE CATHODE RESONATOR IS PRE-TUNED FOR 

UNIFORM POWER OUTPUT OVER THE TUNEABLE FREQUENCY RANGE. THE COAXIAL TERMINAL 

IS LOOP COUPLED TO THE PLATE RESONATOR. 

MECHANICAL DATA 

TERMINAL CONNECTIONS 

COAXIAL 
OUTPUT 
TERMINAL 

PHYSICAL DIMENSIONS 

P 

RESONATORS 

K,H 

ELECTRICAL DATA 

H: HEATER 
K: CATHODE 
G: GRID 
P: PLATE 

SEE OUTLINE AND NOTES 

HEATER CHARACTERISTICS AND RATINGS 
ABSOLUTE MAXIMUM SYSTEM -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.0 VOLTS 160 MA. 

LIMITSOF APPLIED VOLTAGE 5.2 TO 6.6 VOLTS 

MAXIMUM RATINGS 

ABSOLUTE MA %IMUM SYSTEM -SEE EIA STANDARD RS-239 

FOR ALTITUDES UP TO 100,000 FEET 

DC PLATE-TO-GRID VOLTAGE 130 VOLTS 
PLATE DISSIPATION 3.6 WATTS 
PLATE INPUT 4 WATTS 

DC PLATE CURRENT 34 MA. 

DC GRID CURRENT 8 MA. 

AMBIENT TEMPERATURE -55 TO+75 °C 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIE LD, NEW JERSEY, U.S.A. FEBRUARY 1, 1963 PLATE x6671 



75 33 

TUNo•so~ 
CONTINUED FROM PRECEDING PAGE 

OUTLINE 

.151 *.003 OIA RF OUTPUT TE kMINAL 

FRE QUI NL:Y 
ADJUSTML NT 501EEW 

1.7'0 

CLAMPING ZONE 

.'l15*.010 DIA PLATE TERMINAL 

.OVOf.001 UTA 

U7D Mnx. 

. 7R3t .062 ~~~ 

`` .770 MAX. 

U~DDD~~~ ~l(llQaQa r 

.P65s .015 OD 
:{ilU TF RMI NAL 

.5`70 MAN 

Sao Max. ~~ 

~ , L .OlOk.1P0 TAH I

I 

.7172.010 

DIME N`iION: IN INOHE.`i 

NOTES: 

1 
i?5 MIN. 

700 MIN. 

i

3051.010 OIA CATNODE TERMINAL 

x.002 
.O;Y7 -.00] DIA 

FLE%IBL[ HE AIER LEADS 

1.5DJ MIN. L 

1. THE A%ES OF THE INNER AND OUTER CONDUCTORS OF THE COA%IAL OUTPUT TERMINAL COINCIDE WITH-

IN 0.010". 

~. THE END OF THE INSULATOR IN THE COA%IAL OUTPUT TERMINAL ALIGNS WITH THE EDGE OF THE OUTER 

CONDUCTOR (0.151" *0.003" DIAMETER) WITHIW0.005" 

3. DISTANCE BETWEEN CENTERLINE OF PLATE TE RMINAL AND CENTER LINE OF INNER CONDUCTOR (O.Od0" 

* 0.001" DIAMETER). 

CONTINUED ON FOLLOWING PAGE 

 J 



7533 

TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

OPERATION AS CLASS C OSCILLATOR 

OPERATING FREQUENCY 1680 MC/S 
CHARACTERISTICS IMPEDANCE OF 

COAXIAL OUTPUT TERMINAL (APPROX.) 50 S2 
DC PLATE SUPPLY VOLTAGE 117 VOLTS 
GRID RESISTOR -ADJUSTED FOR 

STATED PLATE CURRENT AVG. VALUE 1500 S2 
DC PLATE CURRENT 27 MA. 

DC GRID CURRENT 4.5 MA. 
USEFUL POWER OUTPUT (APPROX.) 575 MW. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

MIN. MAX. 

TUNING RANGE 

LOAD ADJUSTED FOR VOLTAGE 

STANDING WAVE RATIO 
HEATER CURRENT AT Ef=5.2 V. 
GRID RESISTOR - SEE NOTE 
USEFUL POWER OUTPUT AT 

Ef = 5.2 V., Ebb = 95 V. 

1660 1700 MC/S 

1.1 

135 157 MA. 

1300 2400 St 

250 MW. 

SPECIAL TESTS AND PERFORMANCE DATA 

CONTROLLED ON A SAMPLING BASIS 

LOW-PRESSURE VOLTAGE BREAKDOWN TEST 

HIGH-FREQUENCY VIBRATION TEST 

;11 L:TARY SPE C'. FICATIONS SHORTS AND CONTINUITY TEST PERFORMED ON ALL DEVICES 

TEMPERATURE-FREQUENCY PERFORMANCE 

5 HOUR RADIOSONDE LIFE PERFORMANCE TEST 

NOTE: 

ADJUSTED TO GIVE PLATE CURRENT AS CHOSE AS POSSIBLE, BUT NOT EXCEEDING 33 MA. 

OPERATE WITH Ef = 6.6 V., Ebb = 117 V., PLATE LOAD RESISTANCE OF 50 SZ, FREOU ENCY 

ADJUSTED TO 1660+3, —1 MC/S. 

~ ~ 

TONG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A. FEBRUARY 1, 1963 PLATE =6672 
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7581 

TUNG•SOL 

BEAM—POWER PENTODE 

COATED UNIPOTENTtAL CATHODE 

AUDIO—FREQUENCY PObVER AMPLIFIER 

(iL ASJ tlULb 

SM ORT MEDIUM SHELL 
6 PIN OCTAL B6 .4B 
LON LO 55 Mq TERIAL 

OUTLINE DRAWING 
J EDEC 12-15 

BOTTOM VIEW 

BASING DIAGRAM 

J ED EC 7AC 

THE 781 IS A BEAM-POWER PENTODE PRIMARILY DESIGNED FOR USE IN AUDIO—
FREQUENCY POWER—AMPLIFIER APPLICATIONS. THE TUBE IS A DIRECT REPLACEMENT 
FOR THE 6L6GC, BUT FEATURES ADDITIONAL CONTROLLED ZERO—BIAS CHARACTER—
ISTICS AND A LOW—LOSS BASE. 

BIRECT IN~ERELECTRODE GAPAL'ITANCES — APPRox. 
n ITHOUT E%T ERN AL SNI ELD 

GRID #1 TO PLATE 

INPUT 

OUTPUT 

HEATER CHARACTERISTICS .4NB RATINGS 
DESIGN MAA IMUM VA IU ES - SEE EtA STANDARD RS-2j9 

AVERAGE CHARACTERISTICS 6.3 voLTs 

~.E ~`: 

10 pf 
(.~ r,f 

900 MA. 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 6.3±O.G VOLTS 

HEATER—CATHODE VOLTAGE, MA%. 

HEATER PGSITIVE WITH RESPECT TO CATHODE 200 200' VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE ZOO& 200 voLT~~ 

ffP EN TODE CONNECTION. 

TRIODE CONNECTION. 
CONTINUED ON FOLLOWING PAGE 

TONG -GOL ELF.LTRIL INC., ELECTRON TUBE DIYISION, BIDOMfIELD, NEw JERSEY, U.S.A. , SEPTEM BEP 1, 1962 PLATE A`E555 



7581 

TUNG•SOL 

CONTINUED FROM PREC EOING PAGE 

MAXIMUM RATINGS 
~ DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

PENTODE TRI ODE p' 
CGN- CON-

NECTInu NECiION 

PLATE VOLTAGE 5O0 45O VOLTS 

SCREEN VOLTAGE 45OB --- VOLTS 

PLATE DISSIPATION 3O WATTS 

SCREEN DISSIPATION 5,O WATTS 

GRID #1 CIRCUIT RESISTANCE: 

WITH FIXED BIAS O.1 O.i MEGOHMS 

WITH CATHODE BIAS O.5 O.5 MEGOHMS 

TYPICAL OPERATING CHARACTERISTICS 

AVERAGE CHARACTERISTICS 

PLATE VOLTAGE ]O 25O VOLTS 

SCREEN VOLTAGE 3OO 25O VOLTS 

GRID #i VOLTAGE OC -14 VOLTS 

PEAK AF GRID #1 VOLTAGE --- L4 VOLTS 

PLATE RESISTANCE, APPROX. --- 22500 OHMS 

TRANSCONDUCTANCE ---- 6000 MICROMHOS 

PLATE CURRENT 21O 72 MA. 

SCREEN CURRENT 25 5.O MA. 

CLASS Al AMPLIFIER - TRIODE CONNECTIONA

PLATE VOLTAGE 25O VOLTS 

GRID #1 VOLTAGE -2O VOLTS 

PEAK AF GRID #1 VOLTAGE ZO VOLTS 

AMPLIFICATION FACTOR 8 
PLATE RESISTANCE, APPROX. 1]OO OHMS 

TRANSCONDUCTANCE 4]OO MICROMHOS 

ZERO-SIGNAL PLATE CURRENT 4O MA. 

MAXIMUM- SIGNAL PLATE CURRENT 44 MA. 

LOAD RESISTANCE SOOO OHMS 

TOTAL HARMONIC DISTORTION, APPROX. ~ PERCENT 

MAXIMUM- SIGNAL POWER OUTPUT L.4 WATTS 

CLASS Al AMPLIFIER — PENTODE CONNECTION 

PLATE VOLTAGE 25O 3OO 350 VOLTS 
SCREEN VOLTAGE 25O ZOO 25O VOLTS 

GRID #i VOLTAGE -14 - 12.5 - 18 VOLTS 

PEAK AF GRID #1 VOLTAGE Z4 12.5 1S VOLTS 

PLATE RESISTANCE, APPROX. 22500 35000 33000 OHMS 
TRANSCONDUCATANCE 6000 5300 5200 MICROMHOS 

ZERO- SIGNAL PLATE CURRENT ]2 4H 54 MA. 

MAX.-SIGNAL PLATE CURRENT ]y 55 66 MA. 

ZERO- SIGNAL SCREEN CURRENT 5,O 2 5 2.5 MA. 

MAX.- SIGNAL SCREEN CURRENT ].3 4.] ].O MA. 

LOAD RESISTANCE 2500 4500 4200 OHMS 

TOTAL HARMONIC DISTORTION,APPROX. LO II I5 PERCENT 

MAX.-SIGNAL POWER OUTPUT 6.5 6.5 lO.H WATTS 

CONTINUED ON FO (LOWING PAGE 
—., 111DICAT E:i A CN D.N GE. 



7581 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS — coNrlo. 

PUSH—PULL CLASS Al AMPLIFIER — VALUES FOR TWO TUBES 

PLATE VOLTAGE 250 270 VOLTS 
SCREEN VOLTAGE 25O 27O VOLTS 

GRID #1 VOLTAGE —16 —17. rj VOLTS 
PEAK AF GRID-TO-GRID VOLTAGE 32 35 VOLTS 
ZERO-SIGNAL PLATE CURRENT 12O 134 MA. 

MAX.-SIGNAL PLATE CURRENT 1L60 155 MA. 

ZERO- SIGNAL SCREEN CURRENT 1.0 11 MA. 

MAX.-SIGNAL SCREEN CURRENT 16 17 MA. 

EFFECTIVE LOAD RESISTANCE S PLATE-TO-PLATE SOOO SOOO OHMS 

TOTAL HARMONIC DISTORTION 2 2 PERCENT 

MAX.-SIGNAL POWER OUTPUT 14.5 1],5 WATTS 

PUSH—PULL CLASS AB1 AMPLIFIER VALUES FOR TWO TUBES 

PLATE VOLTAGE 36O 360 450 VOLTS 

SCREEN VOLTAGE 27O 270 400 VOLTS 

GRID #i VOLTAGE —22. Fj —22.5 —37 VOLTS 

PEAK AF GRID-TO-GRID VOLTAGE 45 4rj ]O VOLTS 

ZERO-SIGNAL PLATE CURRENT 88 8$ 116 MA. 

MAX.-SIGNAL PLATE CURRENT 132 140 210 MA. 

ZERO- SIGNAL SCREEN CURRENT 5,O 5,0 5,6 MA. 

MAX.-SIGNAL SCREEN CURRENT 15 11 22 MA. 

EFFECTIVE LOAD RESISTANCE, 

PLATE-TO-PLATE 6600 3$00 5600 OHMS 

TOTAL HARMONIC DISTORTION 2 2 1.$ PERCENT 

MAX.-SIGNAL POWER OUTPUT 26.5 1$ rj Fj WATTS 

PUSH—PULL CLASS A82 AMPLIFIER 

PLATE VOLTAGE 

VALUES FOR TWO TUBES 

36O 360 VOLTS 

SCREEN VOLTAGE 225 270 VOLTS 

GRID #1 VOLTAGE —1$ —22.5 VOLTS 

PEAK AF GRID-TO-GRID VOLTAGE 52 ]2 VOLTS 

ZERO-SIGNAL PLATE CURRENT ]$ $$ MA. 

MAX.-SIGNAL PLATE CURRENT 142 205 MA. 

ZERO-SIGNAL SCREEiJ CURRENT 3.5 5,O MA. 

MAX.-SIGNAL SCREEN CURRENT 11 16 MA. 

EFFECTIVE LOAD RESISTANCE, PLATE TO PLATE 6000 3SOO OHMS 

TOTAL HARMONIC DISTORTION 2 2 PERCENT 

MAX.-SIGNAL POWER OUTPUT 31 47 WATTS 

DESIGN-NA%INUM RATINGS ARE LI NITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 

TO A BOGEY ELECTRON DEVICE Of A SPECIFIED TYPE AS OEFIN ED BY ITS PUBLISHED DATA, AND SM OU LO 

NOT BE E%CEEOED UNDER THE WORST PAOBAB LE CONDITIONS. THE DEYICE NAN UFA CTURER CN005 ES THESE 

VALUES TO PROVIDE ACCEPTABLE SEflVICEA8ILITY OF THE DEVICE, TAKING RESPONSIB Il1TY 
.FOR THE 

E Ff ECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHAR AL TER ISTILS. THE 

EQUIPMENT MANUFACTURER SHOULD DESIGN 50 THAT INITIALLY AND THROUG NOUT LIFE NO DESIGN-MAXIMUM 

VALUE FOR THE INTENDED SERVICE IS E%LEEDEO WITH A ROG ET DEVICE UNDER THE NORST PROBABLE 

OPERATING CONDITIONS NITM RESPECT TO SUPPLY-VOLTAGE VARI ATION r EQUIPMENT COMPONENT VAfl IATION, 

EOUIPNENT CONTROL ADJ USTNEN T, LOAD VAfl IATI ON, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

- WITH SCREEN CONNECTED TO PLATE. 

-TME MAXIMUM SCREEN VOLTAGE RATING IS 500 VOLTS IN PUSH -PUILCIRCUI TS WM ERE THE SCREEN OF EACH 
TUBE IS CONNECTED TD A TAP ON THE PLATE WINDING OF THE OUTPUT TRANSFORMER. 

L APP LI ED FOR SNORT INTERVAL lTWO SECONDS MAXIMUM) SO AS NOT TO DAMAGE TUBE. 

CONTINUED ON fO LLOWING. 

TUN G-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY, U.S.A., JULY 1, 1961 PLATE W621) 
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7581A 

TUNc•sot 

BEAM-POWER PENTODE 

1.562"
MAX. 

1 
3688" 
MAX. 

4.250" 
MAX. 

GLASS tl ULtl 

SNORT MEDIUM SMELL 
6 PIN OCTAL 86= 48 
LOW LOBG MATERIAL 

OUTLINE DRAWING 
J EDEC 12-15 

COATED UNIPOTENTIAL CATHODE 

•AUDIO-FREQUENCY POWER AMPLIFIER 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 7AC 

THE 7581A IS A BEAM-POWER PENTODE PRIMARILY DESIGNED FOR USE IN AUDIO-FREQUENCY 
POWER•AMP LI FIER APPLICATIONS. THE 7581A IS UNILATERALLY INTERCHANGEABLE WITH THE 
7581 AND THE 6L6GC. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT EXTERNAL SHI ElO 

GRID #1 TO PLATE 

INPUT 

OUTPUT 

NEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

0.6 pf 
10 pf 

6.5 pf 

AVERAGE CHARACTERISTICS 6.3 VOLTS 9OO MA. 

HEATER SUPPLY LIMITS: 

VOLTAGE OP E.R ATION 

HEATER-CATHODE VOLTAGE, MA%. 

HEATER POSITIVE WITH RESPECT TO CATHODE ZOO® 
HEATER NEGATIVE WITH RESPECT TO CATHODE 200 

®PENTODE CONNECTION. 

• TRIODE CONNECTION. 
C ONTIN VED ON FOLLOWING PAGE 

6.310.6 VOLTS 

ZOO' VOLTS 

200 VOLTS 

T UNG-SOL EIF.CTRIC INC., ELECTRON TUBE DIVISION, OLOOMFIELD, NEW JERSEY, U.S.A. , SEPTEMBER 1, 1962 PLATE &h55E 



7581A 

TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
~ DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

PENTODE TRIDDEA
CON- CDN-

NECrinw NECTIOM 

PLATE VOLTAGE 5OO 45O VOLTS 

SCREEN VOLTAGE 45OB --- VOLTS 

PLATE DISSIPATION 35 35 WATTS 

SCREEN DISSIPATION 5.O --- WATTS 

GRID #1 CIRCUIT RESISTANCE: 

WITH FIXED BIAS O.1 O.1 ME GOHMS 

WITH CATHODE BIAS O.5 O.5 MEGOHMS 

TYPICAL OPERATING CHARACTERISTICS 

AVERAGE CHARACTERISTICS 

PLATE VOLTAGE 

SCREEN VOLTAGE 

GRID #1 VOLTAGE 

70 250 voLTs 
300 250 voLrs 
0~ -14 voLTs 

PLATE RESISTANCE, AP P,R OX. --- 22500 OHMS 

TRANSCONDUCTANCE ---- 6000 MICROMHOS 

PLATE CURRENT 21O 72 MA. 

SCREEN CURRENT Z5 5.O MA. 

CLASS Al AMPLIFIER - TRIODE CONNECTIONA

PLATE VOLTAGE 25O VOLTS 

GRID #1 VOLTAGE -2O VOLTS 

PEAK AF GRID #1 VOLTAGE 2O VOLTS 

AMPLIFICATION FACTOR S 
PLATE RESISTANCE, APPROX. 1700 OHMS 

TR ANSCONDUCTANCE 4700 MICROMHOS 

ZERO—SIGNAL PLATE CURRENT 4O MA. 

MAXIMUM—SIGNAL PLATE CURRENT 44 MA. 

LOAD RESISTANCE SOOO OHMS 

TOTAL HARMONIC DISTORTION S APPROX. 5 PERCENT 

MAXIMUM—SIGNAL POWER OUTPUT Z.4 WATTS 

CLASS Al AMPLIFIER — PENTODE CONNECTION 
PLATE VOLTAGE 25O 3OO 35O VOLTS 

SCREEN VOLTAGE 25O 2OO 25O VOLTS 

GRID #1 VOLTAGE —14 —12.5 —18 VOLTS 

PEAK AF GRID #1 VOLTAGE I4 12.5 LH VOLTS 

PLATE RESISTANCE, APPRO%. 22500 35000 33000 OHMS 
TRANSCOND UCATANCE 6000 5300 5200 MICROMHOS 

ZERO—SIGNAL PLATE CURRENT 72 4H 54 MA. 

MAX.—SIGNAL PLATE CURRENT 79 55 66 MA. 

ZERO—SIGNAL SCREEN CURRENT 5.O 2.5 2.5 MA. 

MAX.—SIGNAL SCREEN CURRENT 7.3 4.7 7.O MA. 

LOAD RESISTANCE 2500 4500 4200 OHMS 

TOTAL HARMONIC DISTORTION~APPROX. lO 11 Z5 PERCENT 

MAX.—SIGNAL POWER OUTPUT 6.5 6.5 10,8 WATTS 

C ONTINDED ON FOLLOWING PAGE 
.-.. INDICA7 ry A CH4NG E. 

 J 



7581A 

TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS - conTlo. 

PUSH-PULL CLASS Aj AMPLIFIER - VALUES FOR 
PLATE VOLTAGE 25O 
SCREEN VOLTAGE 25O 

TWO TUBES 

2]O ~ 

2]O 
VOLTS 

VOLTS 

GRID #1 VOLTAGE —j6' —j].5 VOLTS 
PEAK AF GRID-TO-GRID VOLTAGE 32 35 VOLTS 
ZERO- SIGNAL PLATE CURRENT j2O j34 MA. 
MAX.- SIGNAL PLATE CURRENT j40 155 MA. 

ZERO- SIGNAL. SCREEN CURRENT 10 jj MA. 

MAX.- SIGNAL SCREEN CURRENT j6 j7 MA. 

EFFECTIVE LOAD RESISTANCE, PLATE-TO-PLATE SOOO 5000 OHMS 

TOTAL HARMONIC DISTORTION 2 2 PERCENT 
MAX.-SIGNAL POWER OUTPUT j4.5 j].5 WATTS 

PUSH—PULL CLASS ABj AMPLIFIER — VALUES FOR TWO TUBES 

PLATE VOLTAGE 360 360 450 VOLTS 
SCREEN VOLTAGE 2]O 2]O 4OO VOLTS 

GRID #1 VOLTAGE - 22,5 - 22,5 —3] VOLTS 
PEAK AF GRID- TO-GRID VOLTAGE 45 u5 ]O VOLTS 

ZERO- SIGNAL PLATE CURRENT $$ $$ jj6 MA. 
MAX.-SIGNAL PLATE CURRENT j32 j40 2j0 MA. 

ZERO- SIGNAL SCREEN CURRENT 5,O 5,O 5.6 MA. 

MAX.-SIGNAL SCREEN CURRENT j5 jj 22 MA. 
EFFECTIVE LOAD RESISTANCE, 

PLATE-TO-PLATE 6600 3$00 5600 OHMS 
TOTAL HARMONIC DISTORTION 2 Z j.$ PERCENT 
MAX.-SIGNAL POWER OUTPUT 26.5 j$ 55 WA7TS 

PUSH-PULL CLASS AB2 AMPLIFIER - VALUES FOR TWO TUBES 

PLATE VOLTAGE 

SCREEN VOLTAGE 

GRID #1 VOLTAGE 

PEAK AF GRID- TO- GRID VOLTAGE 

360 
225 

-j$ 
52 

360 
2]O 

- 22.5 

]2 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

ZERO- SIGNAL PLATE CURRENT ]$ $$ MA. 

MAX.-SIGNAL PLATE CURRENT j42 205 MA. 
ZERO-SIGNAL SCREEN CURRENT 3.5 5,O MA. 
MAX.- SIGNAL SCREEN CURRENT jj j6 MA. 

EFFECTIVE LOAD RESISTANCE, PLATE TO PLATE 6000 3$OO OHMS 
TOTAL HARMONIC DISTORTION 2 2 PERCENT 
MAX.- SIGNAL POWER OUTPUT 3]. 4] WATTS 

O FSIGN-MAXIMUM RATINGS ARE UNIT LNG VALUES OF OPERATING AND EMVIROMNEMTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BT I75 PUB IISNED DATA, AND SNOU LD 
NOT BE E%CEEDED UM DER THE NORST PROBABLE CON OITION S. THE DEVICE NAN UFA LTURER CXO OS ES TN ESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE OEV IC E, TAKING RESPONSIBILITY fOR THE 

E FFELTS OF CMANG ES IN OPERATING CONOITIONS DUE TO VARIATIONS IN DEY ICE CM AR ACT ER ISTILS. THE 
EQUIPMENT NANUFACi UR ER SXOU ID DESIGN 50 THAT INITIALLY AND iNROUG NOUT LIFE NO DESIGN-MAXIMUM 

VALUE FOR THE INTENDED SERVILE IS EXCEEDED NITN A BOGET DEVICE UNDER THE NORST PROBABLE 

O PfRATING CON 0I TIONS MI TM RESPECT TO SUPPLY-VOLTAGE YARI ATION, EQUIPMENT COMPONENT VARIATION, 
E OUIPYENT CONTROL ADJ UST YENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

"WITH SCREEN CONNECTED TO PLATE. 

BTME MA%INUN SCREEN VOLTAGE RATING IS 500 VOLTS IN PUSH -PU LI CIRCUITS WN ERE THE SCREEN OF EACH 
TUBE IS CONNECTED TO A TAP ON THE PLATE WINDING OF THE OUTPUT TRANSFORMER. 

LAPP LI ED FOR SHOgT INTERVAL (TWO SECONDS MA%IMUNI 50 AS NOT TO DAMAGE TUBE. 

CONTINUED ON FOLLOWING. 

 J 
TUN G-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOONFIELD, NEw JERSEY, U.S.A.. SEPTEMBER 1, 1962 PLATE i655T 





7591 

~  TUNO•SOL 

PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.80 AMP. 

AC OR DC 

FI 32 y
MAX. ANY MOUNTING POSITION 
GLASS BULB" 

INTERMEDIATE SMELL 
7 PIN OCTAL B1-2j3 

WITH BARRIERS 
OR 

INTERMEDIATE SHELL 
8 PIN OCTAL 88-142 

Y~ITH BARRIERS 
OR 

INTERMEDIATE SHELL 
7 PIN OCTAL B1-2j8 

THE 7597 IS A BEAM POWER PENTODE DESIGNED FOR USE AS AN AUDIO FREQUENCY 
POWER OUTPUT TUBE. IT HAS HIGH POWER SENSITIVITY AND HIGH EFFICIENCY AND IS 
ESPECIALLY DESIGNED FOR APPLICATIONS WHERE HIGH POWER OUTPUT IS REQUIRED. 

DIRECT INTERELECTRODE CAPACITANCES 

BOTTOM VIEW 

GRID TO PLATE ,25 

INPUT: G7 TO (H+K+G2+G3) 70.0 
OUTPUT: P TO (H+K+G2+G3 5.0 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM PLATE VOLTAGE 550 VOLTS 

MAXIMUM SCREEN VOLTAGE 440 VOLTS 

MAXIMUM PLATE DISSIPATION 19.0 WATTS 

MAXIMUM SCRE EN DISSIPATIONA 3.3 WATTS 

MAXIMUM CATHODE CURRENT 85 MA. 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 

WITH FIXED BIAS 0.3 MEGO HMS 

WITH CATHODE BIAS 7.0 MEGOHMS 

MAXIMUM HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 700 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

~I NDI CAT ES AN ADDITION. 
CONTINUED ON FOLLOWING PAGE 

TUNG-SOL EIE CTRIC INC., ELECTRON TUBE OIYISION, BLOOMFI ELD, NEW JERSEY, V.S.A. MARCH 1, 1961 PLATE ~.M6125 



7591 

TUNO•:OL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATION 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT U.80 AMP. 

PLATE VOLTAGE 300 VOLTS 

SCREEN VOLTAGE 300 VOLTS 

GRID #1 VOLTAGE -f0 VOLTS 

PEAK AF GRID VOLTAGE 10.0 VOLTS 

PLATE CURRENT (ZERO SIGNAL) 60 MA. 

PLATE CURRENT (MAX. SIGNAL) 75 MA. 

SCREEN CURRENT (ZERO SIGNAL) 8.0 MA. 

SCREEN CURRENT (MAX. SIGNAL) 15.0 MA. 

TRANSCONDUCTANCE 10200 µMHOS 

PLATE RESISTANCE 29 000 OHMS 

TRIODE AMPLIFICATION FACTOR 16.8 
LOAD RESISTANCE 3000 OHMS 

POWER OUTPUT 11 WATTS 

TOTAL HARMONIC DISTORTION 13 PERCENT 

PUSH-PULL CLASS AB1 -PENTODE CONNECTION 

VALUES FOR TWO TUBES 

FIXED BIAS 
CATHODE 

BIAS 

PLATE SUPPLY VOLTAGE 300 350 400 450 450 450 VOLTS 

SCREEN SUPPLY VOLTAGE 300 350 350 350 400 400 VOLTS 

GRID#1 VOLTAGE -12.5 -15.5 - 16.0 - 16.5 -21 VOLTS 

COMMON CATHODE RESISTOR 200 OHMS 

PEAK AF GRID TO GRID VOLTAGE 25 31 32 33 42 28 VOLTS 

ZERO SIGNAL PLATE CURRENT 86 92 85 77 66 82 MA. 

MAX. SIGNAL PLATE CU RREN'T 116 130 143 153 144 94 MA. 

ZERO SIGNAL SCREEN CURRENT 12.6 13.0 11.0 9.6 9.4 11.5 MA. 

MAX. SIGNAL SCREEN CURRENT 26.0 28.6 27.0 27.0 30.0 22 MA. 

EFFECTIVE LOAD, PLATE TO 
PLATE 6600 6600 6600 6600 6600 9000 OHMS 

TOTAL HARMONIC DISTORTION 2.5 2.0 1.5 1.5 1.5 2.0 PERCENT 

MAXIMUM SIGNAL POWER OUTPUT 23 30 37 43 45 28 WATTS 

PUSH-PULL CLASS A81 -ULTRA-LINEARB

OPERATION 

VALUES FOR TWO TUBES 
FI%ED BIAS CATHODE BIAS 

PLATE SUPPLY VOLTAGE 400 425 VOLTS 
GRID #1 VOLTAGE -20.5 VOLTS 

CATHODE RESISTOR (COMMON TO TWO TUBES) 185 OHMS 

PEAK AF GRID TO GRID VOLTAGE 41 42 VOLTS 

ZERO SIGNAL PLATEC UR RENT 80 88 MA. 

MAXIMUM SIGNAL PLATE CURRENT 138 104 MA. 
ZERO SIGNAL SCREEN CURRENT 11.5 13.0 MA. 
MAXIMUM SIGNAL SCREEN CURRENT 26.4 17.5 MA. 
EFFECTIVE LOAD, PLATE TO PLATE 6600 6600 OHMS 
TOTAL HARMONIC DISTORTION 1.0 2.0 PERCENT 
MAXIMUM SIGNAL POWER OUTPUT 32 26 WATTS 

A. SCREEN DISI PATION MAY BE PERMITTED TO REACH 6 WATTS DURING THE PERIODS OF MAXIMUM INPUT 
OF SPEECH AND MUSIC SIGNALS. FOR EFFICIENT OPERATION OF THE SCREEN, THE TWO SCREEN CON• 
NECTIONS, PINS d AND 8 SHOULD BE EXTERNALLY TIED TOGETHER. 

8. SCREEN TAPPED AT 409. OF PRIMARY TURNS. 



TENTATIVE DATA 7607 

  I9 ~ 
16 

MAX. 

1 
4 

I. 
a 

MAX 

391
32 

MAX. 

F 102  -.. 
32 

MAX. 

GLASS BULB 

TUNo•so~ 

PENTODE 

UNI POT ENTIAL CATHODE 

HEATER 

6.3±10% VOLTS 1.6 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 
8 PIN OCTAL 

WITH 
BARRIERS 

STEP PED SLE EVE 

7CK 

THE 7607 IS A BEAM POWER PENTODE INTENDED FOR SERVICE AS A CLASS C RF POWER 
AMPLIFIER AND OSCILLATOR AND AS A LINEAR AMPLIFIER IN SINGLE SIDE BAND 
AMPLIFIERS AND TRANSMITTERS,. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID #1 TO PLATE (MAX.) 
INPUT (G1 TO ALL) 
OUTPUT (P TO ALL) 

RATINGS 
INTERPRETED ACCORDING TO ABSLUTE MAXIMUM SYSTEM 

0.28 µµf 
16 µµf 

8.5 µµf 

HEATER VOLTAGE 6.3±10% VOLTS 
MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE PEAK 300 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE DC 100 VOLTS 

TOTAL DC AN D PEAK 200 VOLTS 

TYPICAL• CHARACTERISTICS 
HEATER VOLTAGE 6.3±10% VOLTS 
HEATER CURRENT 1.6 AMP. 
PLATE VOLTAGE 300 VOLTS 
GRID #2 VOLTAGE 225 VOLTS 
GRID #t VOLTAGE -17 VOLTS 
PLATE CURRENT 80 MA. 
GRID #2 Clf2 RENT 6.0 MA. 
TRA NSCOND UCTAN CE 8000 µMHOS 
TRIODE AMPLIFICATION FACTOR 8.0 

PLATE RESISTANCE 40 KOHMS 
GRID #1 VOLTAGE FOR 1 MA PLATE CURRENT - 35 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUN6-SOL ELECTRIC INC.. ELECTRON TUBE OI VISION S BLOOMFI ELD~ NEW JERSEY, U. S. A.. MAY 1, 1960 PLATE #5853 



7607 TENTATIVE DATA 

TUNE•:OL 

CONTINUED FROM PRECEDING PAGE 

RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR 

—CLASSC TELEGRAPHY 

MAXIMUM RATINGS 

(ABSOLUTE VALUES) 

CCS ICAS 

DC PLATE VOLTAGE 600 900 

DC GRID #2 VOLTAGE 400 450 

OC GRID VOLTAGE —300 —350 

DC PLATE CURRENT 150 175 

DC GRID #1 CURRENT 12 12 

PLATE INPUT 85 115 

PLATE DISSIPATION 23 28 

GRID #2 DISSIPATION 4 6 

COMBINED PLATE AND GRID #2 DISSIPATION 25 32 

MAXIMUM BULB TEMPERATURE 220 245 

TYPICAL OPERATION 

CLASS C RADIO FREQUENCY AMPLIFIER 

CCS ICAS 

DC PLATE VOLTAGE 600 800 

DC GRID #2 VOLTAGE 200 220 

DC GRID VOLTAGE —50 —50 
PEAK R.F. GRID VOLTAGE 70 70 

DC PLATE CUR RENT 123 137 
DC GRID #2 CURRENT 11 12.5 

DC GRID #1 CURRENT f0 10 

DRIVING POWER 0.65 0.65 

POWER OUTPUT 54 84 

GRID RESISTANCE 5,000 5,000 

RADIO FREQUENCY LINEAR POWER AMPLIFIER CLASS ABI 

done tube) 

MAXIMUM RATINGS 

(ABSOLUTE VALUES) 

DC PLATE VOLTAGE 900 

DC GRID #2 VOLTAGE 450 
DC PLATE CURRENT 175 
PLATE DISSIPATION 28 
GRID #2 DISSIPATION 6 

COMBINED PLATE AND GRID #2 DISSIPATION 32 

VOLTS 

VOLTS 

VOLTS 

MA. 

MA. 

WATTS 

WATTS 

WATTS 

WATTS 
°r. 

VOLTS 

VOLTS 
VOLTS 
VOLTS 
MA. 
MA. 
MA. 

WATTS 
WATTS 

OHMS 

VOLTS 

VOLTS 
MA. 
WATTS 
WATTS 

WATTS 

~/ 

TYPICAL OPERATION 

CLASS AB1 RADIO FREQUENCY LINEAR AMPLIFIER 

(ONE TUBE) 

DC PLATE VOLTAGE 600 800 VOLTS 
DC SCREEN VOLTAGE 310 310 VOLTS ~✓ 
DC GRID #1 VOLTAGE —39 —39 VOLTS 
ZERO SIGNAL DC PLATE CURRENT 20 20 MA. 
SINGLE TONE R.F. GRID VOLTAGE (PEAK) 39 39 VOLTS 

SINGLE TONE Q.C. PLATE CURRENT 120 120 MA. 

SINGLE TONE D..C. GRID #2 CURRENT 12.5 12 MA. 
SINGLE TONE D.C. GRID #1 CURRENT 0 0 
SINGLE TONE PLATE POWER INPUT 72 96 WATTS 
SINGLE TONE POWER OUTPUT 50 68 WATTS 
TNO TONE AVERAGE D.C. GRID #2 CURRENT 5 5 MA. 
TWO TONE AVERAGE D.C. PLATE CURRENT 75 76 MA. 



TENTATIVE DATA 7719 

GLASS BULB 

TUNO•SOL 

TRIODE 

MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HEATER 

PARALLEL SERIES 

6.310.3 VOLTS 12.610.6 VOLTS 
.45 AMP. .225 AMP. 

ANY MOUNTING POSITION BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 
9MX 

THE 7719 IS A SINGLE INDIRECTLY HEATED HIGH PERVEANCE TRIODE INTENDED FOR 
COMPUTER APPLICATIONS. THE CATHODE MATERIAL IS CHOSEN TO MINIMIZE THE DE—
VELOPMENT OF INTERFACE IMPEDANCE. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
WITHOUT E%TERN AL SHI ELO 

INPUT 

OUTPUT 

GRID TO PLATE 

6.5 µµf 

1.0 µµf 

5.5 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MA%IMUM SYST EM A

HEATER VOLTAGE (SERIES) 12.610.6 VOLTS 
HEATER VOLTAGE (PARALLEL) 6,310.3 VOLTS 
MAXIMUM PLATE VOLTAGE 33O VOLTS 

MAXIMUM PLATE DISSIPATION 6.O WATTS 

MAXIMUM DC CATHODE CURRENT 4O MA. 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL D(: AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 1OO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM BULB TEMPERATURE 175 ° C 

AYERAGE CHARACTERISTICS 
CLASS Al AMPLIFIER 

HEATER VOLTAGE 6.3±0.3 12.610.6 
HEATER CURRENT .4jg .2Zrj~ 
PLATE VOLTAGE 3OO 
GRID VOLTAGE - 10.5 

PLATE CURRENT 4 

AMPLIFICATION FACTOR 25 

TR ANSCONDUCTANCE 3500 

PLATE RESISTANCE 7100 

GRID VOLTAGE FOR PLATE CURRENT OF 5q:t.A(APPROX.) —15 

CONTINUED ON FOLLOWING PAGE 

VOLTS 

AMP. 

VOLTS 

VOLTS 

MA. 

µMHOS 

OHMS 

VOLTS 

 J 
TUNG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION. BLOOMFIELO. NEW JERS EY E U. S. A..00TORER 1. 1960 PLATE M6017 



7719 TENTATIVE DATA 

TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

rb ESIGN-MA%IMUN RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS AP,PLI CAB LL 
TO A BOGEY ELECTRON OEYILE OF A SPECIFIED TTPE AS DEFINED BY IT$ PUB IISNED DATA, AND •SN OU ID 
NOT BE E%CEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE WAN UFAC TURER CHOOSE$ TNESE 
VALUES TO PROVIDE ACCEPT AB IE SERVICEABILITY Of THE DEVICE, TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONO171ON5 OUE TO VARIATIONS IN DEY ICE CHARACTER ISTILS. THE 
E OUIPNENT MANUFACiUR ER SHOULD DESIGN 50 THAT INITIALLY AND TNRO UG MOUT LIFE NO DESIGN-MA%IMUN 
VALUE FOR THE INTENDED SERVICE IS E%LEEOED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION. EOUIPNENT COMPONENT VARIATION, 

E OUI PMENT CON iR OI ADJUSTMENT, lOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS, 

BM EASUR ED AT 6.j VOLTS. 

~MEA SU RED AT 12.6 YO LT S. 

I I I LLl 
771s 

Et = 12.6 Volts 

100 

75 

H 
W 
(Y 
W 
a1 

Q 

~ 50 

w 
H 
a 
J 
d 

25 

~1/6  
/  '1a 

il -  —22 

100 200 300 400 
PLATE VOLTS 

500 

1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 
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nls 
Ef = 12.6 Volts 
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7757 

TUNO•=OL 

BEAM PENTODE 

MINIATURE TYPE 
OUTLINE DRAWING 

875" 
7~„ ~ CAP C1-2 

2.750" 
2.375" 

L 1 
T-6i 

GLASS 

3.000" 

MAX 

BUTTON 9 PIN MINIATURE 
BASE E9-1 

GOLD PLATED PINS 

FOR 

PULSE AND HIGH VOLTAGE 

REGULATOR SERVICE 

TUNGSTEN HEATER 

ANY MOUNTING POSITION 

2 

BASING DIAGRAM 

JEDEC 9NE 

GI-  - NC 

BOTTOM VIEW 

THE 7757 IS A HIGH PERVEANCE BEAM POWER AMPLIFIER IN THE 9 PIN MINIATURE HARD GLASS 

CONSTRUCTION. IT IS DESIGNED FOR HIGH VOLTAGE PULSE MODULATOR AND DEFLECTION 

AMPLIFIER USE IN AIRCRAFT, MILITARY AND INDUSTRIAL APPLICATIONS WHERE RELIABLE 
OPERATIONS AT HIGH VOLTAGES DURING SHOCK AND VIBRATION, AND FREEDOM FROM INTER-

NAL ARCING ARE IMPORTANT. 

HEATER CHARACTERISTICS AND RATINGS 
ABSOLUTE MA%IMUM VALUES -SEE EIA STANDARD RS•239 

AVERAGE CHARACTERISTICS 

LIMITS OF APPLIED VOLTAGE 

6.3 VOLTS 600 mA 

6.3 ~ 0.3 VOLTS 

HEATER-CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 450 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 450 VOLTS 

MAXIMUM RATINGS 
ABSOLUTE MA%IMUM VALUES -SEE EIA STANDARD RS-239 

DC PLATE VOLTAGE 3,000 VOLTS 
DC GRID 2 VOLTAGE 700 VOLTS 

PLATE DISSIPATION 14 WATTS 
GRID 2 DISSIPATION 3 WATTS 
DC CATHODE CURRENT 75 mA 
PEAK CATHODE CURRENT -PULSE 2 AMPS 

GRID RESISTANCE 0.1 MEGOHM 

AVERAGE CATHODE WARM-UP TIME 

CONTINUED ON FOLLOWING PAGE 

45 SECONDS 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION. BLOOMFI ELD, NEW JERSEY, U.S.A.. JUNE 1, 1965 PLATE u6631 
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TUNO.80L 

CONFINU ED FROM PRECEDING PAGE 

TYPICAL OPERATION CONDITIONS AND CHARACTERISTICS 

PLATE VOLTAGE 250 VOLTS 

GRID 2 VOLTS 250 VOLTS 

GRID1 VOLTS —12.5 VOLTS 

PLATE CURRENT 45 mA 

GRID 2 CURRENT 3.5 mA 

TRANSCONDUCTANCE 4,100 {MHOS 

TYPICAL OPERATING CONDITIONS —PULSE 

® SEE RATING CHART 

PLATE VOLTAGE 750 VOLTS 

GRID 2 VOLTAGE 325 VOLTS 

GRID 1 BIAS VOLTAGE —100 VOLTS 

PULSE VOLTAGE — e9k +100 VOLTS 

PULSE PLATE CURRENT 

SPECIAL TESTS AND RATINGS 

.75 AMP, 

ALTITUDE 70,000 FT. 

BULB TEMPERATURE 300 °C 

IMPACT SHOCK 500 G 

VIBRATIONAL ACCELATION 50 G 

HEATER CYCLING LIFE 

LIFE 

FATIGUE 

GLASS STRAIN 

APPLICATION NOTES 

SPECIAL ATTENTION SHOULD BE GIVEN TO THE TEMPERATURES AT WHICH THE TUBES ARE TO BE OP ERAT-

ED. RELIABILITY WILL BE SERIOUSLY IMPAIRED IF MAXIMUM BULB TEMPERATURE IS E%CE EDED. THE LIFE 

EXPECTANCY WILL BE REDUCED IF CONDITIONS OTHER THAN THOSE SPECIFIED FOR LIFE TEST ARE 

IMPOSED ON THE TUBE AND WILL BE REDUCED APPRECIABLY IF A6SOl UTE MAXIMUM RATINGS ARE EX-

CEEDED. 80TH REIIAeI LITY AND PERFORMANCE WILL BE JEOPARDIZED IF FILAMENT VOLTAGE RATINGS 

ARE EXCEEDED. LIFE AND RELIABI LITY OF PERFORMANCE ARE DIRECT LY RELAT ED TO THE DEGREE THAT 

REGULATION OF THE HEATER VOLTAGE IS MAINTAINED AT ITS CENTER RATED VALUE. 

THIS TUeE IS CONSTRUCTED USING NONEX GLA55 AND THUS CAN WITHSTAND HIGHER AMBIENT TEMPERA-

TURES IN OPERATION. HOWEVER, THE BULB TEMPERATURE SHOULD NEVER EXCEED 300°C AT ITS HOTTEST 

POINT AND COOLING SHOULD BE EMPLOYED iF NECESSITATED BY THE ADDITIVE EFFECTS OF OPERATION 

AT HIGH ALTITUDES AND HIGH DISSIPATION SIMULTANEOUSLY OR BY OTHER SOURCES OF HEAT IN THE 
EQUIPMENT. 

THE PLATE VOLTAGE RATING AND HIGH-PERV EANCE OF THE 7757MAKE IT READILY ADAPTABLE TO VARIED 

PULSE APPLICATIONS. IN ORDER TO INSURE MAXIMUM RELIABILITY IN PULSE SERVICE THE PEAK CATHODE 

CURRENT SHOULD NOT EXCEED THE VALUE SHOWN IN PULSE RATING CHART FOR THE REQUIRED DUTY 
FACTOR. 
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PULSE 

RATING CHART 
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7851 

TUNti•SOL 

ELECTROMETER TETRODE 

MINIATURE TYPE 

750" 
'~ INAX.' 

COATED UNIPOTENTIAL CATHODE 

HEATER 

2.5 VOLTS .200 AMPS. 

AC OR DC N 

ANY MOUNTING POSITION 

GLASS BULB 
7 PIN MINIATURE 

OUTLINE DRAMING 
J EDEC E7-1 

s 

BOTTOM VIEW 

BASING DIAG RAN 
J ED EL 7GE 

THE 7851 IS A SCREEN GRID TETRODE ELECTROMETER TUBE. ITS HIGH .TRIODE MU, 
WHICH DISTINGUISHES IT FROM CONVENTIONAL ELECTROMETER TUBES, MAKES IT 
PARTICULARLY USEFUL AS AN EXTREMELY NIGH GAIN CURRENT AMPLIFIER IN AP—
PLICATIONS.WHEREIN THE INPUT SIGNAL IS IN THE ORDER OF MICRo-MICR-ff=AF1—
PERES. CAREFUL SHIELDING FROM LIGHT AS WELL AS ELECTROMAGNETIC FIEtIIS 
MUST BE OBSERVED, AS WITH ALL ELECTROMETER ,TUBES. 

DIRECT INTERELECTRIC CAPACITANCES 
~APPROX.~ 

W ITMOUT E%TERN AI SHIELD 

GRID TO PLATE: G1 TO P 

INPUT: G1 TO (H+K+G 2, S) 

OUTPUT: P TO (M+K+G 2, S) 

0.19 
2.6 
1.8 

pf 

pf 

pf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYST EN A

HEATER VOLTAGE 2.5 VOLTS 

MAXIMUM PLATE VOLTAGE ]2 VOLTS 

MAXIMUM GRID #2 VOLTAGE 12 VOLTS 

MAXIMUM NEGATIVE GR10 #1 VOLTAGE —12 VOLTS 

MAXIMUM POSITIVE GRID #1 VOLTAGE O VOLTS 

MAXIMUM GRID #1 CUR.R ENT -(SEE BELOW) 

MAXIMUM HEATER-CATHODE VOLTAGE ±16 VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE SUPPLY VOLTAGE 11.0 VOLTS 
GRID #2 VOLTAGE 11.0 VOLTS 

GRID #1 VOLTAGE APPLIED —2.2 VOLTS 
PLATE CURRENT 16 µAMPS 

TRANSCONDUCTANCE 40 µMHOS 

PLATE RESISTANCE - APPROX. 1.7 MEGOHMS 

TRIODE AMPLIFICATION FACTOR 5 
GRID CURRENT - MAXIMUM LO X LO-13 AMPS. 

AREFER TO EIA STANDARD RS-2j9. 

W ITN MIGN INPUT INPEDA NOES. LNARACTE0.15TIC5 VARY GREATLY WITH NEATER VO LTAG Ej THE DEGREE OF 
S TADI LI TY OBTAINED DEPENDS LARGELY UPOx THE DEGft EE OF REGV LATIOx OF NEATER YO LTAGE OR CURRENT. 

T UNG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION. BLOOMFIELD, NEW JERSEY, U. S. A., MARCH 1. 1961 PLATE #6126 
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7867 

TUMG•SGL 

BEAM POWER PENTODE 

+- 16 
~. 

MAXI / 

TOP CAP 
J EDEC C1-1 

4~ 
MAX. 

5" 
MAX. 

i
GLASS BULB 
OUTLINE DRAWING 

J EDEC 12-21 

BASE JEDEC 85-12] 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.310.6 VOLTS 2.5 AMP. 

BOTTOM YIEM 

BASING DIAGRAM 

J EDEC 59T 

THE 7867 IS A BEAM POWER PENTODE DESIGNED WITH HIGH POWER SENSITIVITY 
AND HIGH EFFICIENCY FOR SERVICE IN AUDIO OUTPUT STAGES. IT IS~CAPABLE OF 
HANDLING HIGH POWER AT A VERY LOW HARMONIC DISTORTION LEVEL. 

DIRECT INTERELECTRODE CAPACITANCES 
W ITMOUT E%TERNAL SHIELD 

GRID #1 TO PLATE (APPROX.) 

INPUT 

OUTPUT 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYST EMD

HEATER VOLTAGE A

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID #2 DISSIPATION 
MAXIMUM CATHODE CURRENT—AVERAGE 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 
MAXIMUM BULB TEMPERATURE (HOTTEST POINT) 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

1.1 pf 
22 pf 

8.5 pf 

6.310.6 voLTs 
7OO VOLTS 

175 VOLTS 

24 WATTS 

3.6 WATTS 

220 MA. 

O.5 MEGOHM 
225 ~c 

ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC ZOO VOLTS 

T OTAI DC AND PEAK ZOO VOLTS 

CONTINUED ON FOILLWING PAGE 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION. BLOOMFI EID, NEW JERSEY, V. S. A. ,MA RCN 1. 1961 PLATE 6E127 



7867 

TONO•=OL 

CONTINUED FROM PRECEDING PgGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
AUDIO SERVICE 

CLASS nj AMPLIFIER — SINGLE TUBE 

PLATE VOLTAGEC Z5O VOLTS 

GRID #2 CURRENTC 9O VOLTS 

CATHODE RESISTOR jZO OHMS 

PEAK GRID #1 SIGNAL jO VOLTS 

ZERO SIGNAL PLATE CURRENT $0 MA. 

MAX. SIGNAL PLATE CURRENT $j MA. 

ZERO SIGNAL GRID #2 CURRENT j MA. 

MAX. SIGNAL GRID #2 CURRENT 6 MA. 

PLATE RESISTANCE jZ,000 OHMS 

T RANSCONDUCTANCE jO,000 µMHOS 

LOAD RESISTANCE 3,000 OHMS 

TOTAL HARMONIC DISTORTION jO PERCENT 

MAX. SIGNAL POWER OUTPUT ]. jF WATTS 

PUSH—PULL AMPLIFIER 
VALUES FOR 

C LASS OF OPERATION 

TWO TUBES 

Al AB1 AB.1

PLATE VOLTAGEC Z5O Z5O I}5O VOLTS 

GRID #2 VOLTAGEC 90 j50 j50 VOLTS 

CATHODE RESISTOR 6O ZOO --- OHMS 

GRID #1 VOLTAGE --- --- -3 jF VOLTS 

PEAK GRID #1 TO. GRID #1 SIGNAL j9.5 I{] 69 VOLTS 

ZERO SIGNAL PLATE CURRENT j60 jj4 5$ MA. 

MAX. SIGNAL PLATE CURRENT j66 jZ$ Z1O MA. 

ZERO SIGNAL GRID #2 CURRENT Z Z j.4 MA. 

MAX. SIGNAL GRID #2 CURRENT jO.5 j] 36 MA. 

LOAD RESISTANCE (PLATE TO PLATE) 5000 6000 5000 OHMS 

TOTAL HARMONIC DISTORTION j.4 3.O 5,5 PERCENT 

MAX. SIGNAL POWER OUTPUT j6 Z$ 6S WATTS 

ATME EQUIPMENT DESIGNER SMALL 50 DESIGN THE EQUIPMENT THAT THE HEATER VOLTAGE IS CENTERED AT 
TXE SPECIFIED BOGEY VALUE. HEATER SUPPLY VARIATIONS SHALL BE RESTRICTED TO MAINTAIN NEATER 
VOLTAGE WITHIN THE SPECIFIED TOLERANCE. 

O ESIGN-NA%IMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIf1ED TYPE AS OEFIN EO BT ITS PUR LISHEO DATA, ANO SMOU LD 
NOT BE E%CEEDED UNDER THE N0R5T PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
YA CUES TO PROVIDE ACCEPT AB IE SERVICEABILITY OF TXE DEVICE. TAMING RESPONSItlILITY FOP THE 
EFFECTS OF CN ANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IM DEVICE CNARAC TER ISTICS. THE 
EQUIPMENT YANUFACT UR ER SM OU ID DESIGN 50 THAT INITIALLY AND THROUGHOUT II FE NO DESIGN-MAXI NUM 
VALUE FOR THE INTENDED SERVICE IS E%CEEDED NITM A BOGET DEVICE UNDER THE NORST PROBABLE 
O PERATIMG COMpI TIONS NITM qES PELT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
EOUIPYENT CONTROL ADJ USTMEM T, LOAD YARIATI ON, SIGNAL VARIATION, ANp ENVIRONMENTAL CONDITIONS. 

C 
SPECIFIED VOLTAGE IS WITX RESPECT TO GROUND. 



8049 

TUNG•SGL 

VACUUM PHOTO DIODE 

1 
.875" 
MAX 

I.I6MT DIME CTION 

1.560" 
MAX 

.240" MAX 

1.350" CATHODE 
MIN 

P ROJ. AREA 
leo INcn2

.M60N 
CATHODE 

~ I~ 

TbZ 

.250"  MAX 
} 

 u~ 
~

1320'~~pTHODE LEAD MA% 
016" NICKEI 

 2.450"ANODE lEAO 
MAX ,016" NICKEL 

CYLINDRICAL CATHODE 

ANY MOUNTING POSITION BASE 
NONE 

FLYING LEADS 

THE 8049 IS A CESIUM—ANTIMONY TYPE HEAD—ON PHOTO DIODE. IT IS DESIGNED 
FOR OPERATION AT LOW LIGHT LEVELS AND AT LOW APPLIED VOLTAGES. ITS 
CURRENT—VOLTAGE CHARACTERISTICS SHOW SATURATION AT VERY LOW KNEE VOLT—
AGES. THIS PERMITS THE TUBE TO BE USED DIRECTLY 'WITH EITHER ELECTRON 
TUBES OR SEMICONDUCTOR DEVICES. CATHODE AND ANODE CONNECTIONS ARE THROUGH 
FLYING LEADS AT THE BOTTOM. 

GENERAL 

SPECTRAL RESPONSE 

WAVELENGTH OF MAXIMUM RESPONSE 

DIRECT INTERELECTRODE CAPACITANCE 

RATINGS 
—► ABSOLUTE MAXIMUM 

--► MAXIMUM ANODE SUPPLY VOLTAGE (DC OR PEAK AC) 

MAXIMUM PEAK CATHODE CURRENT 

MAXIMUM PEAK CATHODE CURRENT DENSITY 

MAXIMUM AVERAGE CATHODE CURRENT 

MAXIMUM AMBIENT TEMPERATURE 

CHARACTERISTICS 

DARK CURRENT AT 25 VOLTS 27~C 

LUMINOUS SENSITIVITY 

VINDICATES A CHANGE. 

SV 
4000±500 ANGSTROMS 

1.3 pf 

--.30 voLTs 
20 a AMP 

125 µAMP ~IN 2

5 µAMP 

75 °c 

MIN. AVG. MAX. 

--- --- 7O PAMP 

15 30 60 µA/LUMEN 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, ei00MFIELO, NEW JERSEY, U. S. A.~ JU IT 1, 1961 tLATE A6222 
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8068 

TUNG•SOL 

PENTOCE 
SMALL 

GAP GI-I 

BEAM PENTODE 

SERIES REGULATOR IN 

HIGH VOLTAGE POWER 

SUPPLY APPLICATIONS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

GLASS BULB 
SHORT MEDIUM-SHELL 

5 PIN OCTAL 
BS-123 OR BS-149 

OUTLINE DRAWING 

JEDEC 12.20 

K,G 3 

I 

G2 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 8LC 

THE 8068 IS A BEAM PENTODE DESIGNED FOR USE AS A SERIES REGULATOR IN HIGH -VOLTAGE 

POWER SUPPLIES. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID TO PLATE 0.6 pf 
INPUT:GTO (H+K+G2+G3) 10.0 pf 

OUTPUT:PTO (H+K+G2+G3 )' S.S pf 

HEATER CHARACTERISTICS AND RATINGS 

ABSOLUTE MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 900 MA, 

LIMITS OF APPLIED VOLTAGE - AC OR DC 6.3 ±0.6 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE ± 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC., ELECTRON TUBE OIVIS ION. BLOOMFI ELD, NFW JERSEY, U. S. A.. SEPTEMBER 1, 196j PLATE W6796 



8068 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

ABSOLUTE MAXIMUM VALUES -SEE EIA STANDARD RS•239 

PLATE VOLTAGE 3500 VOLTS 
GRID 2 VOLTAGE 2S0 VOLTS 

PLATE DISSIPATION 35 WATTS 

GRID 2 DISSIPATION 1.0 WATTS 

DC CATHODE CURRENT 100 MA. 

GRID 1 CIRCUIT RESISTANCE 0.1 MEGOHMS 

AVERAGE CHARACTERISTICS 

PLATE VOLTAGE 3500 600 VOLTS 

GRID 2 VOLTAGE 100 125 VOLTS 

GRID 1 VOLTAGE -30 -7.5 VOLTS 

PLATE CURRENT 1.0 36 MA. 
GRID 2 CURRENT 1.0 MA. 

TRANSCONDUCTANCE 5200 pMHOS 

PLATE RESISTANCE, APPROX. 54,500 OHMS 



8149 

TUNG•SGL 
PENTODE 

Mnz ~' 

t 
2.50" 
2.75 

3.125" 
MAX. 

•II1'YIII  
GLASS8UL8 

BUTTON 

12 PIN BASE E12-74 
OUTLINE DRAWING 

JEDEC 12-57 

BEAM POWER VHF PENTODE 
P Nc 

COMPACT RON NG_ A ~ Gp 

FOR 

RF POWER AMPLIFIER 

AND OSCILLATOR APPLICATIONS 

ANY MOUNTING POSITION 

COATED UNIPOTENTIAL CATHODE 

G p

K,G s 
IS 

K ,G3 
IS 

K,Gg 
IS 

HT 

H H 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 12DT 

PINS 5, 6 8 7 MUST BE 
USED IN PARALLEL 

THE 8149 IS A BEAM POWER AMPLIFIER PENTOnE IN THE SINGLE-ENDED T-12 COMPACTRON DE-

SIGN. IT IS INTENDED FOR USE AS AN RF POWER AMPLIFIER AND OSCILLATOR AT FREQUENCIES 

UP TO 175 MEGACYCLES, WITH A MAXIMUM PLATE DISSIPATION RATING OF 35 WATTS UNDER ICAS 

CONDITIONS. IT FEATURES ACENTER-TAPPED HEATER SO IT MAY BE OPERATED FROM EITHER 

A 3-CELL OR A b-CELL STORAGE BATTERY SYSTEM. 

A SIMILAR TUBE IN A DOUBLE-ENDED DESIGN IS REGISTERED AS TYPE 8150. 

~ DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID 1 TO PLATE: Gl TOP 0..35 pf 

INPUT: Gl TO (H+K+G2+G3+I.S.) 13.0 Pf 

OUTPUT: P TO (H+K+G2+G3+I.S.) 6.0 pf 

HEATER CHARACTERISTICS AND RATINGS 

ABSOLUTE MAXIMUM SYSTEM •SEE EIA STANDARD RS•239 

SUPPLY CONNECTED TO PINS 1 & 12 11 & 1+12 

AVERAGE VALUES - VOLTAGE 13.0 6.5 VOLTS 

- CURRENT 0.60 1.20 AMPS. 
LIMITS OF APPLIED HEATER VOLTAGE 11.0 - 15.0 5.5 - 7.5 VOLTS 
MI XIMUM HEATER•CATHODE VOLTAGE 

EITHER POLARITY 135 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI EID~ NEW JERSEY, U. S. P.. DECEMB ER 1, 1962 PLATE W66j4 



8149 

TUNO.80L 
CONTINUED FROM PRECEDING PAGE 

AVERAGE STATIC CHARACTERISTICS 

PLATE VOLTAGE 200 VOLTS 
GRID 2 VOLTAGE 200 VOLTS 
PLATE CURRENT 100 MA. 
TRANSCONDUCTANCE 7500 pMHOS 
AMPLIFICATION FACTOR, TRIODE CONNECTED 4.5 

MAXIMUM RATINGS 
ABSOLUTE MAXIMUM SYSTEM -SEE EIA STANDARD RS-239 

RF POWER AMPLIFIER AND OSCILLATOR - CLASS C TELEGRAPHY 

RF POWER AMPLIFIER - CLASS C TELEPHONY 

ICAS.INTERMITTENT COMMERCIAL AND AMATEUR SERVICE 

FOR FREQUENCIES UP TO 175 60 MC 

PLATE VOLTAGE -DC 450 750 VOLTS 
GRID 2 VOLTAGE 250 250 VOLTS 
GRID 1 VOLTAGE - DC -150 150 VOLTS 
CATHODE CURRENT-DC ~ 220 --~ 220 MA. 
PLATE DISSIPATION 35 35 WATTS 
GRID2 DISSI PATION 3.3 3.3 WATTS 
BULB TEMPERATURE 240 G 

-y TYPICAL OPERATION 
CLASS C AMPLIFIER AT 175 MC/S 

PLATE VOLTAGE 360 VOLTS 
GRID 2 SUPPLY VOLTAGE 380 VOLTS 

GRID 2 DROPPING RESISTOR 10 KOHMS 
GRID 1 VOLTAGE -78 VOLTS 

FROM GRID 1 RESISTOR 27 KOHMS 
ADDITIONAL FIXED BIAS -24 VOLTS 

PEAK RF GRID 1 VOLTAGE 120 VOLTS 
PLATE CURRENT 180 MA. 

GRID 2 CURRENT 12 MA. 

GRID 1 CURRENT 2.0 MA. 
DRIVING POWER - AP PROX. 2 WATTS 
POWER OUTPUT 40 WATTS 

,,.~ INDICATES A CHANGE. 
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TUNG•SGL 
PENTODE 

COMPACTRON 

GLASS BULB 

BUTTON 
12 PIN BASE E12.71 
OUTLINE DRAWING 

JEDEC 12-86 

BEAM POWER VHF PENTODE 

FOR 

RF POWER AMPLIFIER 

AND OSCILLATOR APPLICATIONS 

ANY MOUNTING POSITION 

H H 

BOTTOM VIEW 

BASING DIAGRAM 
JEDEC 12DU 

THE 8150 IS A BEAM POWER AMPLIFIER PENTODE IN THE DOUBLE-ENDED T-12 COMPACTRON DE-

SIGN. IT IS INTENDED FOR USE AS AN RF POWER AMPLIFIER AND OSCILLATOR AT FREQUENCIES 

UP TO 175 MEGACYCLES, WITH A MAXIMUM PLATE DISSIPATION RATING OF 35 WATTS UNDER ICA$ 

CONDITIONS. IT FEATURES ACENTER-TAPPED HEATER 50 IT MAY BE OPERATED FROM EITHER 

A 3-CELL OR A 6-CELL STORAGE BATTERY SYSTEM. THE 8150 IS SIMILAR TO THE SINGLE-ENDED 

TYPE 8149. 

-' DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID 1 TO PLATE; Gl TOP 0 2 pf 
INPUT: Gl TO (H+K+G2+G3+LS.) 13.0 pf 
OUTPUT: P TO (H+K+G2+G3+I.S.) 6.5 of 

HEATER CHARACTERISTICS AND RATINGS 
ABSOLUTE MAXIMUM SYSTEM -SEE EIA STANDARD RS-239 

SUPPLY CONNECTED TO PINS 1 8 12 11 8 1+12 

AVERAGE VALUES -VOLTAGE 13.0 6.5 VOLTS 

- CURRENT 0.60 1.20 AMPS. 
LIMITS OF APPLIED HEATER VOLTAGE 11.0 - 15.0 S.5 - 7.5 VOLTS 
MIXIMUM HEATER-CATHODE VOLTAGE 

EITHER POLARITY 135 VOLTS 

CONTINUED ON FOLLOWING PAGE 

1 
TONG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELO, NFW JERSEY, U.S.A.. FEBRUARY 1, 1964 PLATE x6562 
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TUNG•SGL 
CONTINUED FROM PRECEDING PAGE 

AVERAGE STATIC CHARACTERISTICS 

PLATE VOLTAGE 200 VOLTS 
GRID 2 VOLTAGE 200 VOLTS 
PLATE CURRENT 100 MA. 
TRANSCONDUCTANCE 7500 pMH05 
AMPLIFICATION FACTOR, TRIODE CONNECTED 4.5 

MAXIMUM RATINGS 
ABSOLUTE MAXIMUM SYSTEM -SEE EIA STANDARD RS-439 

RF POWER AMPLIFIER AND OSCILLATOR - CLASS C TELEGRAPHY 

RF POWER AMPLIFIER - CLASS C TELEPHONY 

ICAS.INTERMITTENT COMMERCIAL AND AMATEUR SERVICE 

FOR FREQUENCIES UP TO 175 60 MC 

PLATE VOLTAGE -DC 450 750 VOLTS 
GRID 2 VOLTAGE 250. 250 VOLTS 
GRID 1 VOLTAGE - DC -150 150 VOLTS 
CATHODE CURRENT-DC ~ 220 -► 220 MA. 
PLATE DISSIPATION 35 35 WATTS 
GRID 2 DISSIPATION 3.3 3.3 WATTS 
BULB TEMPERATURE 240 °C 

-► TYPICAL OPERATION 
CLASS C AMPLIFIER AT 775 MC/S 

PLATE VOLTAGE 
GRID 2 SUPPLY VOLTAGE 

GRID 2 DROPPING RESISTOR 
GRID 1 VOLTAGE 

FROM GRID 1 RESISTOR 
ADDITIONAL FIXED BIAS 

PEAK RF GRID 1 VOLTAGE 
PLATE CURRENT 
GRID 2 CURRENT 

380 VOLTS 

380 VOLTS 
10 KOHMS 
-78 VOLTS 
27 KOHMS 
-24 VOLTS 
120 VOLTS 
180 MA. 
12 MA. 

GRID 1 CURRENT 2.0 MA. 
DRIVING POWER - AP PROX. 2 WATTS 
POWER OUTPUT 40 WATTS 

~ INOI CAT ES A CHANGE. 
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CONTINUED FROM FOLLOWING PAGE 

LINEAR RF POWER AMPLIFIER, CLASS ABI 

SINGLE-SIDEBA ND SUPPRESSED-CARRIER SERVICE 

MAXIMUM RATINGS 
ABSOLUTEMAXIMUM SYSTEM-SEE EIA STANDARD RSrt39 

FOR FREpU ENCIES UP TO 60 M. C. 

INTERMITTENT COMMERCIAL AND AMATEUR SERVICE 

PLATE VOLTAGE - DC 750 VOLTS 
GRID NO. 2 VOLTAGE - DC 250 VOLTS 
GRID NO. 1 VOLTAGE - DC -150 VOLTS 

PLATE CURRENT - DC AT PEAK OF ENVELOPE 220 MA. 
PLATE DISSIPATION 35 WATTS 
GRID NO. 2 DISSIPATION 3.3 WATTS 
BULB TEMPERATURE 240 D C 

MAXIMUM GRID NO. 1 CIRCUIT RESISTANCE 30, 000 OHMS 

TYPICAL OPERATION 

WITH TWO-TONE MODULATION 

FREQUENCY 30 MC/S 

DC PLATE VOLTAGE 750 VOLTS 

DC GRID NO. 2 VOLTAGE (A) 215 VOLTS 

DC GRID NO. 1 VOLTAGE (B) -41 VOLTS 

ZERO SIGNAL DC PLATE CURRENT 25 MA. 

ZERO SIGNAL DC GRID NO. 2 CURRENT 0.3 MA. 
EFFECTNE R.F. LOAD RESISTANCE 3,200 OHMS 
MAXIMUM SIGNAL PEAK R.F. GRID VOLTAGE (C) 41 VOLTS 

DC PLATE CURRENT AT PEAK OF ENVELOPE 125 MA. 

DC PLATE CURRENT -AVERAGE 86 MA. 

DC GRID NO. 2 CURRENT AT PEAK OF ENVELOPE 8.5 MA. 

DC GRID NO. 2 CURRENT -AVERAGE 4.5 MA. 

DC GRID NO. 1 CURRENT -AVERAGE (D) 0.02 MA. 

POWER OUTPUT AT PEAK OF ENVELOPE 61 WATTS 

POWER OUTPUT -AVERAGE 30.5 WATTS 

3rd ORDER INTERMODULATION PRODUCTS (E) -24 db 

5th ORDER INTERMODULATION PRODUCTS (E) -37 db 

(A) PREFERABLY OBTAINED FROM A WELL REGUI AT ED SOURCE SUCH AS TWO 062 VOLTAGE REGULATOR 
TUBES CONNECTED IN SERIES. 

(B) PREFERABLY OBTAINED FROM A SEPARATE, WELL REGULATED SOURCE. ADJUST FOR 25 MA. PLATE 

CURRENT WITH NO SIGNAL. 

(C) THE PEAK SIGNAL VOLTAGE SHOUlO BE EQUAL TO 7HE DC GRID VOLTAGE. 

(D) THIS VALUE IS THE AP PROXIMATE GRID NO.1 CURRENT DUE TO INITIAL ELECTRON VELOCITY EFFECTS 

WHEN THE GRID IS DRIVEN TO ZERO VOLTS AT MAXIMUM SIGNAL. 

(E) REFERENCED TO EITHER OF THE TWO TONES AND WITHOUT THE USE OF FEEDBACK TO IMPROVE LINEARITY. 

iUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BUOMFI ELD. NEW JERSEY. U.S.A., FEBRUARY 1. 1964 PLATE #650j 
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TUNo•so~ 

PHOTOCONDUCTIVE CELL 

S. 250 

O IRECTION 
OF LIGHT 

.xeo 1

SEN 9ITIVE 
SURFACE 

. SJO 
~_ 
. ssa 
M IM. 

U NTINNED LENGTH 

f . SOD 
MIN 

~A INIM~NsIG.=~ 6 I °NEs 

1.500 
MAz. 

MAY. 

FOR LIGHT CONTROLLED 

RELAY OPERATIONS 

ANY MOUNTING POSITION 

2 FLEXIBLE 

LEADS 

TINNED 

DI A. .ole^t.00j^ 

THE 8217 IS A SIDE ILLUMINATED CADMIUM SULPHIDE PHOTOCONDUCTIVE NON—
POLARIZED CELL, HERMETICALLY SEALED INA GLASS ENVELOPE WITH TWO FLEXIBLE 
DUMET LEADS. THIS CELL WAS DESIGNED FOR STREET LIGHT CONTROLLER SERVICE 
AND FOR OTHER LIGHT CONTROLLED RELAY OPERATIONS. 

GENERAL 

SPECTRAL RESPONSE (SEE FIGURE 1) SL5 
WAVELENGTH OF MAXIMUM RESPONSE 58001500 ANGSTROM 

UNITS 

MAXIMUM RATINGS 
ABSOLUTE MAXIMUM SYSTEM — SEE EIA STANDARD RS-2j9 

APPLIED VOLTAGE (DC OR PEAK AC) 3OO VOLTS 

C URRENTA ZO MA. 

POWER DISSIPATIONA SEE FIGURE } 

AT 25°C 400 MW. 

AT 70°C 170 MW 

AMBIENT TEMPERATURE RANGE —4O TO +7O °C 

A 
WITH UNIFORM ILLU Mi NATION OF SENSITIVE SURFACE. 

CONTINUED ON FO CLONING P0.GE 

TUNG—SOL ELECTRIC INC., ELECTRON TUBE DIVISION, EI l00MFl ELD, NEw JERSEY, U. S.A.. MANCH 1, 1962 PLATE A`E 42j 
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~  TUNG•SOL  

CON TIN tlED FROM PRECEDING PAGE 

CHARACTERISTICS 
AT 25 ~C AMBIENT TEN PERA TU RE 

VOLTAGE- CURRENT CHARACTERISTICS SEE FIGURE #4 

MIN. AVG. MAX. 

116HT RESISTANCE $  5 ] lO KOHMS 

DARK RESISTANCE 
C I --- --- MEGOHMS 

RISE TIME SEE FIGURE #5 

O ECAY TIME SEE FIGURE #b 

B 
MEASURED WITH 10 F00T-CANDLES ILLUMINATION OF 2870 ~N COLOR TEMPERATURE. 

C 
MEASURED 20 SECONDS AFTER REMOVAL OF 10 FOOT-00.NOLES ILLUMINATION. 

 J 

FIGURE I - AVERAGE SPECTRAL RESPONSE 

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 

RANGE OF 

MAXIMUM VALUE 
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FIGURE 3 - POWER DISSIPATION RATING CHART 

RATINGS APPLY WHEN SENSITIVE SURFACE IS UNIFORMLY 
ILLUMINATED WITH 10 FOOT-CANDLES. 

DERATING IS NECESSARY FOR NON-UNIFORM ILLUMINATION. 

8217 

  AREA OF 
  PERMISSIBLE  
  OPERATION  

~r 
1 

IO 20 30 40 50 60 70 
AMBIENT TEMPERATURE DEGREES CENTIGRADE 

1 1 

T UN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION, BLOOMFIELD~ NEW JERS EY E U. S.A.,M ARCM 1, 1962 PLATE #6424 
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FIGURE 4 - AVERAGE VOLTAGE-CURRENT CHARACTERISTICS 

ILLUMINATION OF 2870-°K COLOR TEMPERATURE 

DISSIPATION LIMIT APPLIES UP TO 20 °C 
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FIGURE 5 - AVERAGE RISE CHARACTERISTICS 
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J 
100 100 10 10 1 0 1 1 0 1 

.001 .01 I 0 
TIME AFTER EXCITATION IS APPLIED - SECONDS 

10 

NUMBERS ON CURVES GIVE F00T- CANDLES OF ILLUMINATION OF COLOR TEMPERATURE 

2870°K. 

SOLID LINES APPLY TO 5 SEC. STORAGE IN DARKNESS PRIOR TO EXCITATION. 

DASHED LINES APPLY TO 5 MIN. STORAGE IN DARKNESS PRIOR TO EXCITATION. 

FIGURE 6 - AVERAGE DECAY CHARACTERISTICS 
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2.lee 

Max 

GLASS BULB 
MINIATURE BUTTON 

9 PIN BASE E9-1 
OUTLINE DRAWING 

JEDEC 6.2 

TUNO•=OL 

TRIODE PENTODE 

MINIATURE TYPE 

MEDIUM MU TRIODE AND 

SHARP CUT-0FF PENTODE 

FOR 

MOBILE COMMUNICATIONS EQUIPMENT 

COATED UNIPOTENTIAL CATHODES 

ANY MOUNTING POSITION 

GZ 

p G 

BOTTOM VIEW 
BASING DIAGRAM 

JEDEC 9AE 

K,G3, 

THE 8445 CONTAINS A MEDIUM MU TRIODE AND A SHARP CUT-OFF HIGH-FREQUENCY PENTODE 

WITH SEPARATE CATHODES IN THE 9 PIN MINIATURE CONSTRUCTION. IT IS ADAPTED TO GIVE 
IMPROVED RELIABILITY IN MOBILE RADIO COMMUNICATION EQUIPMENT. ITS HEATER IS DESIGNED 
TO BE OPERATED FROM AN AUTOMOTIVE BATTERY. 
ELECTRICALLY THE SAME TYPE, BUT WITH DIFFERENT BASING ARRANGEMENT, IS THE 8446. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT SHIELD 

IS 

TRIODE SECTION: 

GRID TO PLATE: (TG TO TP) 1.5 pf 
INPUT: TG TO (TK t H + pK +PG3 + I.S.) 2.5 pf 
OUTPUT: TP TO (TK + H + PK +PG3 + I.S.) 1.8 pf 

PENTODE SECTION: 

GRID 1 TO PLATE: (PGl TO PP) MAX. 0.025 pf 
INPUT: PGl TO (H + PK +PG2 +PG3 + I.S.) 5.5 pf 
OUTPUT: PP TO (H + PK +PG2 +PG3 + I.S.) 3.8 pf 

COUPLING: 

TRIODE GRID TO PENTODE PLATE MAX. 0.02 pf 
PENTODE GRID 1 TO TRIODE PLATE MAX. 0.16 pf 
PENTODE PLATE TO TRIODE PLATE MAX. 0.07 pf 

CONTINUED ON FOLLOWING PAGE 

1 

TUNG-SOL EIECTRIG INC.. ELECTRON TUBE DIVISION, Bl00NF1 ELD, NEW JERS ET, U.S.A.. JUIT 1, ly6j PLA4E +6758 
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CONTINUED FROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.75 VOLTS 440 MA. 

LIMITS OF APPLIED HEATER VOLTAGE 6.0 TO 7.5 VOLTS 

HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

TRIODE PENTODE 
PLATE VOLTAGE 330 330 VOLTS 
GRID 2 VOLTAGE 200 VOLTS 

POSITIVE GRID 1 VOLTAGE 0 0 VOLTS 

PLATE DISSIPATION 2.0 1.7 WATTS 

GRID 2 DISSIPATION 0.5 WATTS 

GRID 1 CIRCUIT RESISTANCE 
FIXED BIAS 0.5 0.5 MEGOHM 
CATHODE 81AS 1.0 1.0 MEGOHM 

AVERAGE CHARACTERISTICS 

PLATE VOLTAGE 100 170 VOLTS 

GRID2VOLTAGE 170 VOLTS 

GRID 1 VOLTAGE -1 .0 -2.0 VOLTS 
PLATE CURRENT 12.5 10.0 MA. 
GRID 2 CURRENT  ~ 2.5 MA. 
TRANSCONDUCTANCE 7,000 6,200 PMHOS 
AMPLIFICATION FACTOR 43 
PLATE RESISTANCE (APPROX.) 0.4 MEGOHMS 

GRID VOLTAGE (APPROX,) FOR Ib = 50 {/A -10 ---- VOLTS 

GRID 1 VOLTAGE (APPRO X.) FOR Ib = 100 NA. -7 VOLTS 
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TUNO.80L 

TRIODE PENTODE 

MINIATURE TYPE 

MEDIUM MU TRIODE AND 

SHARP CUT-OFF PENTODE 

1 
2.188 
MA% 

FO R 
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©G2 
MOBILE COMMUNICATIONS EQUIPMENT 

~_~ 
Ir--

1.938 
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x x 
O 

1 COATED UNIPOTENTIAL CATHODES G GI 

ANY MOUNTING POSITION 

II I II 

GLASS BULB 

MINIATURE BUTTON 
9 PIN BASE E9.1 

OUTLINE DRAWING 

JEDEC 6-2 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 9FA 

THE 8446 CONTAINS A MEDIUM MU TRIODE AND A SHARP CUT-OFF HIGH-FREQUENCY PENTODE 

WITH SEPARATE CATHODES IN THE 9 PIN MINIATURE CONSTRUCTION. IT IS ADAPTED TO GIVE 

IMPROVED RELIABI LITYIN MOBILE RADIO COMMUNICATION EQUIPMENT. ITS HEATER IS DESIGNED 

TO BE OPERATED FROM AN AUTOMOTIVE BATTERY. 

ELECTRICALLY THE SAME TYPE, BUT WITH DIFFER.E NT BASING ARRANGEMENT, IS THE 8445. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT SHIELD 

TRIODE SECTION: 

GRID TO PLATE: (TG TO TP) 

INPUT: TG TO (TK+H+PK+PG3+I.S.) 

OUTPUT: TP TO (TK + H + PK +PG3 + I.S.) 

1.5 

2.5 
2.2

pf 

pf 

pf 

PENTODE SECTION: 

GRID 1 TO PLATE: (PGl TO PP) MAX. 0.046 pf 

INPUT: PG1 TO (H + PK +PG2 +PG3 + I.S.) 5.0 pf 

OUTPUT: PP TO (H + PK +PG2 +PG3 + I.S.) 3.5 pf 

COUPLING: 

TRIODE GRID TO PENTODE PLATE MAX. 0.02 pf 
PENTODE GRID 1 TO TRIODE PLATE MAX. 0.16 pf 

PENTODE PLATE TO TRIODE PLATE MAX. 0.07 pf 

CONTINUED ON FOLLOWING PAGE 

TUNG-$OL ELECTRIC INC., ELECTRON TUBE OIV IS ION, 8100MFl ELO, NEW JERSEY, U.S.A.. JU IY 1, 1963 PLATE •6759 
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GONTINU ED FROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.75 VOLTS 440 MA. 

LIMITS OF APPLIED HEATER VOLTAGE 6.0 TO 7.5 VOLTS 

HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 
TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

TRIODE PENTODE 
PLATE VOLTAGE 330 330 VOLTS 
GRID 2 VOLTAGE 200 VOLTS 
POSITIVE GRID 1 VOLTAGE 0 0 VOLTS 
PLATE DISSIPATION 2.0 1.7 WATTS 
GRID 2 DISSIPATION 0.5 WATTS 
GRID 1 CIRCUIT RESISTANCE 

FIXED BIAS 0.5 0.5 MEGOHM 

CATHODE BIAS 1.0 1.0 MEGOHM 

AVERAGE CHARACTERISTICS 

PLATE VOLTAGE 100 170 VOLTS 
GRID 2 VOLTAGE 170 VOLTS 
GRID 1 VOLTAGE -1.0 -2.0 VOLTS 
PLATE CURRENT 12.5 10.0 MA. 
GRID 2 CURRENT 2.5 MA. 

TRANSCONDUCTANCE 7,000 6,200 pMHOS 
AMPLIFICATION FACTOR 43 
PLATE RESISTANCE (APPROX.) 0.4 MEGOHMS 

GRID VOLTAGE (APPROX.) FOR Ib = 50 yA -10 VOLTS 
GRID 1 VOLTAGE (APPROX.) FOR Ib = 100 )tP.. -7 VOLTS 
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TUNo•so~ 

DOUBLE-DIODE-TRIODE 

MINIATURE TYPE 

HIGH PERVEA NCE DOUBLE DIODE 
.875 
.750 

1 
2.188 
MAX 

GLASS BULB 

MINIATURE BUTTON 
9 PIN BASE E9.1 

OUTLINE DRAWING 

JEDEC 6-2 

AND HIGH MU TRIODE 

FOR 

MOBILE COMMUNICATIONS EQUIPMENT 

COATED UNIPOTENTIAL CATHODES 

ANY MOUNTING POSITION BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 9CF 

THE 8447 ISA HIGH PERVEANCE DOUBLE DIODE AND HIGH MU TRIODE WITH SEPARATE CATHODES 
IN THE 9 PIN MINIATURE CONSTRUCTION FOR USE IN RELIABLE MO 81LE RADIO COMMUNICATION 
EQUIPMENT. IT IS INTENDED TO REPLACE THE 128R7 WHERE RELIABILITY IS THE PRIMARY CON—
SIDERATION. ITS HEATER IS DESIGNED TO OPERATE DIRECTLY FROM A 3 OR 6-CELL AUTO-
MOTIVE BATTERY. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH SHIELD p315 

CONNECTED TO CATHODE OF THE SECTION UNDER TEST 

DIODE 

EACH: P TO (K + H) 2.0 pf 

TRIODE 

GRID TO PLATE: G TO P 1.9 pf 

INPUT: G TO (H + K) 2.8 Pf 

OUTPUT: P TO (H t K) 1.0 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

SUPPLY CONNECTED TO PINS: 9 AND 4+5 

AVERAGE VALUES -VOLTAGE 6.75 

CURRENT 380 

LIMITS OF APPLIED HEATER VOLTAGE 6.0 — 7.5 

4 AND 5 

13.5 VOLTS 
190 MA. 

12.0 —15.0 VOLTS 

HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION. eL00MF1 ELD, NEW JERSEY, U.S.A.. JULY 1, 196j PLATE 716160 

f 
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CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM RATINGS -SEE EIA STANDARD RS-239 

DIODE SECTION: 

PEAK INVERSE VOLTAGE 
PEAK CURRENT, EACH 

TRIODE SECTION: 

PLATE VOLTAGE 
NEGATIVE GRID VOLTAGE 
PLATE DISSIPATION 

AVERAGE CHARACTERISTICS 

DIODE SECTION: 

AVERAGE DIODE CURRENT WITH 
5 VOLTS DC APPLIED (EACH SECTION) 

TRIODE SECTION: 

PLATE VOLTAGE 
CATHODE BIAS RESISTOR 

PLATE CURRENT 
TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 
PLATE RESISTANCE (APPROX.) 

300 VOLTS 
60 MA. 

300 VOLTS 
50 VOLTS 
2.5 WATTS 

17 MA. 

250 VOLTS 
200 OHMS 
10 MA. 
5,500 {rMHOS 
60 
10,900 OHMS 

GRID VOLTAGE (APPRO X.) FOR Ib = 10 {,A —12 VOLTS 
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PENTODE 

MINIATURE TYPE 

.875' 
MAX 

2.625" 
MAX 

POWER PENTODE 

FOR I$,G3 

2.375~~ MOBILE COMMUNICATIONS EQUIPMENT 
MAX 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

GLASS BULB 

MINIATURE BUTTON 

9 PIN OASE E9-1 

OUTLINE DRAWING 

JEDEC 6.3 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 98F 

THE 8448 IS A POWER PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION FOR USE IN RELIABLE 

MOBILE RADIO COMMUNICATION EQUIPMENT. IT IS INTENDED TO REPLACE THE 12BY7A WHERE 
RELIABILITY IS THE PRIMARY CONSIDERATION. ITS HEATER IS DESIGNED 1 O OPERATE DIRECT-
LY FROM A 3 OR 6-CELL AUTOMOTIVE BATTERY. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

GRID 1 TO PLATE - Gl TOP MAX. 0.063 pr 

INPUT: GI TO (H+K+G2+G3+I.S.) 10.2 pf 

OUTPUT: P TO (H+K+G2+G3+I.S.) 3.5 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-739 

SUPPLY CONNECTED TO PINS 

AVERAGE VALUES- VOLTAGE 

CURRENT 

L IMITS OF APPLIED HEATER VOLTAGE 

6 AND 4+5 4 AND 5 

6.75 13.5 

520 260 

6.0 - 7.5 12.0 - 15.0 

VOLTS 

MA. 

VOLTS 

HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 
TOTAL DC AND PEAK 200 VOLTS 

TONG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NFW JERSEY, U. S. A.,JULY 1, 196j PLATE 46761 
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CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

PLATE VOLTAGE 330 VOLTS 

GRID 2 VOLTAGE 190 VOLTS 

NEGATIVE GRID VOLTAGE 55 VOLTS 

POSITIVE GRID 1 VOLTAGE 0 VOLTS 
PLATE DISSIPATION 6.5 WATTS 
GRID 2 DISSIPATION 1.2 WATTS 
GRID 1 CIRCUIT RESISTANCE 

FIXED BIAS 0.25 MEGOHM 
CATHODE BIAS 1.0 MEGOHM 

AVERAGE CHARACTERISTICS 

PLATE VOLTAGE 250 VOLTS 
GRID 2 VOLTAGE 180 VOLTS 
CATHODE BIAS RESISTOR 100 OHMS 
PLATE CURRENT 26 MA. 

GRID 2 CURRENT 5.7 MA. 
TRANSCONDUCTANCE 11,000 {(MHOS 
PLATE RESISTANCE (APPROX.) 93,000 OHMS 

TRIODE AMPLIFICATION FACTOR 28.5 

GRID 1 VOLTAGE (APPRO X.) FOR Ib=100µq —8.5 VOLTS 
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  TUNG•SGL  

TRIODEPENTODE 

MINIATURE TYPE 

MEDIUM MU TRIODE AND 

GLASS BULB 

MINIATURE BUTTON 
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OUTLINE DRAWING 
JEDEC 6-2 

SHARP CUTOFF PENTODE 

COATED UNIPOT EN TIAL CATHOD ES 

ANV MOUNTING POSITION 
3OTTOM VIEW 

BASING DIAGRAM 

J EDEC 9DA 

IS 

THE 8489 CONTAINS A MEDIUM MU TRIODE AND A SHARP CUTOFF PENTODE IN THE 9 PIN MIN-

IATURE CONSTRUCTION. IT IS INTENDED FOR USE IN CIRCUITS WITH HIGH VALUES OF CONTROL 

GRID RESISTANCE. LEAKAGE IS MINIMIZED BY USE OF SPECIAL MATERIALS AND PROCESSING; 

MAINTENANCE OF THIS CHARACTERISTICS IS ASSURED BY SPECIAL LIFE TESTS. 

DIRECT INTERELECTRODE CAPACITANCES 

PENTODE 

GRID 1 TO PLATE: G1 TOP (MAX.) 0.04 pf 

INPUT: GI TO (H+KP+G2+G3+I.S.) 7.0 pf 

OUTPUT: P TO (H+KP+G2+G3+I,$,) 2.4 pf 

TRIODE 

GRID TO PLATE: G TOP ~'~.5 cf 

INPUT:G TO (H+KTtKP+LS.) ~~'~ ~f 

OUTPUT: P TO (H + KT + KP + LSJ I ~`- pr 

COUPLING 

TRIODE GRID TO PENTODE PLATE MAX. 0.02 pf 

PENTODE GRID TO TRIODE PLATE MAX. 0.02 pf 

PENTODE PLATE TO TRIODE PLATE MAX. 0.15 NI 

CONTINUED ON FOLLOWING 2AGE 

TUNG-GOL ELECTRIC INL.~ ELECTRON TUBE DIVISION. BLOORFI ELO~ NEW JFRS EY E U. S. A. JULY 1, 196j PLATE W6762 
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f 
TUNG•SGL 

CONTINUE@ FROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE VALUES -VOLTAGE 6.3 VOLTS 
- CURRENT 450 MA. 

LIMITS OF APPLIED HEATER VOLTAGE 6.3 ±0.6 VOLTS 

HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK (MAX.) 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC (MAX.) 100 VOLTS 

TOTAL DC AND PEAK (MAX.) 200 VOLTS 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS -239 

TRIODE PENTODE 

PLATE VOLTAGE 330 330 VOLTS 
GRID 2 SUPPLY VOLTAGE 330 VOLTS 
GRID 2 VOL TAGE See Rating Chart J5-C4-2 

POSITIVE GRID 1 VOLTAGE 0 0 VOLTS 
PLATE DISSIPATION 2.8 2.3 WATTS 

GRID 2 DISSIPATION (UP TO 165 VOLTS) 0.55 WATTS 

GRID 1 CIRCUIT RESISTANCE 1.0 1.0 MEGOHMS 
AT 10% OR LESS OF MAXIMUM 
PL ATE AND SCREEN DISSIPATION 5 10 MEOCHA:;S 

AVERAGE CHARACTERISTICS 

TRIODE PENTODE 

PLATE VOLTAGE 150 125 VOLTS 
GRID2 VOLTAGE 125 VOLTS 
GRID 1 VOLTAGE -3.0 -1.0 VOLTS 
PLATE CURRENT 15 12 MA. 
GRID 2 CURRENT 3.8 MA. 
TRANSCONDUCTANCE 4,500 7,000 {NAHOS 
AMPLIFICATION FACTOR 21 
PLATE RESISTANCE (APPROX.) 4,700 170,000 OHMS 

GRID VOLTAGE (APPROX.) FOR Ib=50µA -15 VOLTS 
GRID 1 VOLTAGE (APPROX.) FOR ib = 100 µA -7 VOLTS 

1 
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I'~MAX.' 

n 

1.37 5" 
MAX. 

1.500" 

~~~~~  
M~. 

GLASS BULB 

SUBMINIATURE BUTTON 
8 PIN BASE E8-10 

OUTLINE DRAWING 
JEDEC 3.1 

TUNG•SGL 

PENTODE 

SUBMINIATURE 

FOR 

CLASSC OSCILLATOR 

AND FREQUENCY MULTIPLIER 

APPLICATIONS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 
JEDEC BDC 

THE 8517 IS A PENTODE IN THE 8 PIN SUBMINIATURE CONSTRUCTION. IT IS INTENDED FOR CLASS 

C OSCILLATOR AND FREQUENCY MULTIPLIER APPLICATIONS WHERE LONG LIFE AND RESIST-

ANCE TO SHOCK AND VIBRATION ARE ESSENTIAL, 

DIRECT INTEgELECTRODE CAPACITANCES 

WITH SHIELD #318 TIED TO CATHODE 

GRID 1 TO PLATE MAX. 0,02 pf 

GRID l TO ALL OTHER ELECTRODES 4.3 pl 

PLATE TO ALL OTHER ELECTRODES 3.5 pf 

HEATER CHARACTERISTICS AND RATINGS 

ABSOLUTE MAXIMUM SYSTEM -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 150 Id~H, 

LIMITS OF APPLIED VOLTAGE b.3 t 0.3 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE 

TOTAL DC AND PEAK-EITHER POLARITY 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG—SOl ELECTRIC INC,~ ELECTRON TUBE DI VI SION~ BLOOMEI ELD~ NEw JERSEYS U.S.A., FEBRUARY 1, 1964 PLATE #6564 
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TUMG•SOL 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
ABSOLUTE MAXIMUM SYSTEM -SEE EIA STANDARD RS-239 

PLATE VOLTAGE 165 VOLTS 
GRID 2 VOLTAGE 155 VOLTS 

GRID 1 VOLTAGE 0 VOLTS 
GRID 3 VOLTAGE 30 VOLTS 
PLATE DISSIPATION .80 WATTS 
GRID 2 DISSIPATION .55 WATTS 

CATHODE CURRENT 16 MA. 

GRID 1 CIRCUIT RESISTANCE 1.1 MEGOHMS 

ENVELOPE TEMPERATURE 220 °C 

ALTITUDE 60,000 FEET 

AVERAGE CHARACTERISTICS 

PLATE VOLTAGE 100 VOLTS 

GRID 2 VOLTAGE 100 VOLTS 

GRID 1 VOLTAGE 0 VOLTS 

GRID 3 VOLTAGE 0 VOLTS 

CATHODE RESISTOR 150 OHMS 

PLATE CURRENT b.l MA. 

GRID 2 CURRENT 4.2 MA. 

GRID 1 VOLTAGE FOR 16= 100 µA -6.0 VOLTS 

PEAK PLATE CURRENT-TRIODE CONNECTED-SEE DIAGRAM 48 MA. 

CIRCUIT DIAGRAM 

THIS CIRCUIT SIMULATES A CLASS C OSCILLATOR WITH HIGH-ORDER HARMONIC OUTPUT. 

5004 1.0 µf 

L S ~g

50 cps 15µfc
560K 

ADJUST Esl9 FOR Eg1 =21 VOLTS RMS 

.00 R 

+120 V 

PEAK 
PLATE CURRENT 

 J 
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TUNG•SOL 

DUAL-CONTROL PENTODE 

SUBMINIATURE 

400 
MAX. 

FOR 

AMPLIFIER, A:IXER 

MODULATOR AND GATING SERVICE 

1 . 135" 

1.015 

1 

1.375 
MAX. 

1.500' 
MIN. 

GLASS BULB 

SUBMINIATURE BUTTON 
B PIN BASE EB-10 

OUTLINE DRAWING 
JEDEC 3.1 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION GI K, S 

BOTTOM VIEW 

BASING DIAGRAM 
JEDEC BDC 

2 

THE 8522 IS A PREMIUM SUBMINIATURE DUAL-CONTROL PENTODE USEFUL AS AN AMPLIFIER OR 
MIXER UP TO UHF, AND FOR MODULATOR AND GATING SERVICE. IT REPLACES TYPE 5636 WHET\ 
BETTER CONTROL OF INSULATION RESISTANCE AND MICROPHONICS ARE REQUIRED, OR WHET; 
CONTROL OF GRID #I TRANSCONDUCTANCE AT SEVERAL GRID #3 BIAS POINTS IS DESIRABLE. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH SHIELD 
#318 CONNECTED 

TO CATHODE 

WITHOUT 

SHIELD 

GRID 1 TO PLATE~MAX. 0.02 0.03 pf 
GRID 3 TO PLATE-MAX. 1.1 1.1 pf 
GRID 1 TO ALL OTHER ELECTRODES 4.0 4.0 pf 
GRID 3 TO ALL OTHER ELECTRODES 4.0 3.8 pf 
PLATE TO ALL OTHER ELECTRODES 3.4 1.9 pf 
GRID 1 TO GRID 3~MAX. 0.15 0.17 pf 

HEATER CHARACTERISTICS AND RATINGS 

ABSOLUTE MAXIMUM SYSTEM -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 

LIMITS OF APPLIED VOLTAGE 

MAXIMUM HEATER-CATHODE VOLTAGE 

TOTAL DC AND PEAK-EITHER POLARITY 

6.3 VOLTS 150 MA. 

6.3 * 0.3 VOLTS 

200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUN6-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOREI EID, NEW JERSEY. U.S.A., MAY 1, 1964 PLATE M6602 
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TUNO.80L 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
ABSOLUTE MAXIMUM SYSTEM ~ SEE EIA STANDARD RS•439 

PLATE VOLTAGE 
GRID 2 VOLTAGE 
GRID 1 VOLTAGE 
GRID 3 VOLTAGE 
PLATE DISSIPATION 
GRID 2 DISSIPATION 
CATHODE CURRENT 

GRID 1 CIRCUIT RESISTANCE 

ENVELOPE TEMPERATURE 
ALTITUDE 

165 VOLTS 
155 VOLTS 
0,-55 VOLTS 
+30 VOLTS 

0.70 WATTS 
0.55 WATTS 

16 MA, 

1.1 MEGOHMS 

220 DC 
60,000 FEET 

AVERAGE CHARACTERISTICS 

ALL VOLTAGES REFERRED TO NEGATIVE END OF CATHODE RESISTOR 

DUAL CONTROL AMPLIFIER 

PLATE VOLTAGE 100 100 VOLTS 
GRID 2 VOLTAGE 100 100 VOLTS 
GRID 1 SUPPLY VOLTAGE 0 0 VOLTS 
GRID3 VOLTAGE CATHODE SEE 

POTENTIAL BELOW 

CATHODE RESISTOR 150 330 OHMS 
PLATE CURRENT 5.3 MA. 
GRID 2 CURRENT 3.6 MA. 
GRID 1 TRANSCONDUCTANCE 3,200 µMHOS 
PLATE RESISTANCE .11 MEGOHM 
GRID 3 TRANSCONDUCTANCE 

AT GRID 3 SUPPLYVOLTAGEOF - 1 VOLTS 7050 µMHOS 
GRID 1 TRANSCON DUCTANCE 

AT GRID 3 SUPPLY VOLTAGE OF+0,5 VOLTS 2,250 µMHOS 
AT GRID 3 SUPPLY VOLTAGE OF -1.65 VOLTS 1,300 µMHOS 
AT GRID 3 SUPPLY VOLTAGE OF -3,0 VOLTS 700 µMHOS 
AT GRID 3 SUPPLY VOLTAGE OF -4.0 VOLTS 275 µMHOS 

.GRID 1 VOLTAGE FOR PLATE CURRENT OF 10 µA -7.5 VOLTS 
GRID 3 VOLTAGE FOR PLATE CURRENT OF 10 µA -8 VOLTS 

LOW -FREQUENCY -VIBRATION OUTPUT 
ACROSS RL= 10,000 OHMS AT 15 G 40 CPS Mox. 60 M VOLTS 

MIXER 

PLATE VOLTAGE 100 VOLTS 
GRID 2 VOLTAGE 100 VOLTS 
GRID 3 VOLTAGE - DC 0 VOLTS 

AC 15 VOLTSRMS 
GRID 1 VOLTAGE - DC 0 VOLTS 
CATHODE RESISTOR 150 OHMS 
PLATE CURRENT 3.5 MA, 
GRID 2 CURRENT 5.7 MA. 
CONVERSION TRANSCONDUCTANCE 1,400 µMHOS 
PLATE RESISTANCE 0.32 MEGOHMS 
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TUNG•SOL 

-► 

.100 
NOM. 

PLANE OF 
LIGHT OUTPUT 

.200" MAX. 

-1GHT

OUTPUT 

x.515"DIA. 
.490 

1 .150" 
MAX. 

1.25" 
MIN. 

_1 
4 TINNED LEADS 

0.018" DIA. 

INDICATOR TRIODE 

SUBMINIATURE TYPE 

FOR 

ELECTRONIC COMPUTER 

APPLICATIONS 

COATED FILAMENTARY CATHODE 

BASE DIAGRAM 

BOTTOM VIEW 

GRID 

PLATE 

THE 8569 IS A LONG-LIFE FILAMENTARY HIGH-VACUUM END-VIEW INDICATOR TRIODE IN A T-4 
GLASS ENVELOPE.ITS GRID SHAPED PLATE IS COATED WITH A PHOSPHOR WHICH GIVES A BRIGHT 
BLUE GREEN LIGHT PROPORTIONAL TO PLATE CURRENT. IT IS DESIGNED FOR APPLICATIONS 
IN ELECTRONIC COMPUTERS, WHERE ITS SMALL SIZE, LOW ENERGY REQUIREMENTS, HIGH SENSI-
TIVITY,AND FREEDOM FROM NOISE MAKE IT VERY USEFUL IN COMBINATION WITH TRANSISTORIZED 
CIRCUITS. 

OPTICAL DATA 

LIGHT OUTPUT 
SPECTRAL OUTPUT OF PHOSPHOR 
PE RSISTANCE CHARACTERISTICS 
LIGHT OUTPUT VS. PLATE VOLTAGE 

SEE TYPICAL OPERATION 
SEE CURVE 1 

SEE CURVE 2 
SEE CURVE 3 

NOTE: LIGHT OUTPUT MEASURED BY COMPARISON WITH A TUNGSTEN LAMP OF 7870°K COLOR TEMPERA-
TURE USING AN 54 PHOTO DEVICE. 

ELECTRICAL DATA 

FILAMENT CHARACTERISTICS AND RATINGS 

AVERAGE CHARACTERISTICS 0.70 VOLTS 35 mA 

LIMITS OF APPLIED VOLTAGE - AC OR DC 0.65 -0.75 VOLTS 

MAXIMUM RATINGS 
ABSOLUTE MAXIMUM SYSTEM -SEE EIA STANDARD RS-239 

PLATE VOLTS 65 VOLTS 
POSITIVE GRID VOLTAGE 0 VOLTS 
NEGATIVE GRID VOLTAGE 50 VOLTS 
PLATE CURRENT 750 µA 
GRID CIRCUIT RESISTANCE 1 MEGOHM 
MINIMUM GRID CIRCUIT RESISTANCE 0.1 MEGOHM 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL EIECTflIC INC., ELECTRON TUBE 01 VIS ION, BLOONFI ELD, NEW JERSEY, U.S.A.. NOVEMBER 1, 1964 PLATE x661 
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TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

AVERAGE CHARACTERISTICS 

FILAMENT DC, NEGATIVE GROUNDED 

PLATE VOLTAGE 50 VOLTS 

GRID VOLTAGE 0 VOLTS 

GRID RESISTOR 100 KOHMS 

PLATE CURRENT 380 µA 
AMPLIFICATION FACTOR 22 

TYPICAL OPERATION 

FILAMENT AC, TRANSFORMER CENTER TAP GROUNDED 

PLATE VOLTAGE 50 VOLTS 

GRID RESISTOR 100 KOHMS 

WITH GRID VOLTAGE =0 

PLATE CURRENT 450 µA 

LIGHT OUTPUT 5 m CANDLES 

WITH GRID VOLTAGE =-3.0. VOLTS 

PLATE CURRENT <5 µA 

LIGHT OUTPUT NOT VISIBLE 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

GRID TO PLATE 1.9 pf 
INPUT 1.6 pf 

OUTPUT 1.7 pf 
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FIGURE 1 
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PERSISTANCE CHARACTERISTICS 
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AVERAGE CHARACTERISTICS 
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AVERAGE CHARACTERISTICS 

400 

P
L

A
T

E
C

U
R

R
E

N
T

-M
IC

R
O

A
M

P
E

R
E

S
 

300 

200 

ioo 

0 
0 

_ ~_ 
10 20 30 40 50 

PLATE VOLTS 

60 

T UNG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION. BLOOMFI ELO r NEW JERSEY. U.S.A., NOVEMBER 1, 1964 PLATE 6614 





/~ 

/"\ 





CATHODE RAY TUBES-CONTENTS 

TONG-SOL 

Page Plate Page Plate Page Plate 

CONTENTS 6133 PHOSPHOR 17CP4A THRU 

TUBE CURVES 3489 17DSP4 6142 8 6143 

COMPARISON PHOSPHOR 17DTP4 THRU 

CHART 4971 CURVES 3491 17YP4 6143 & 6144 

TUBE PHOSPHOR 19AP4 THRU 
COMPARISON 

CURVES 3493 20HP4 6144 & 6145 
CHART 4972 

PHOSPHOR 20HP4A THRU 
TUBE 

CURVES 3495 21ATP4A 6145 & 6146 
COMPARISON 

CHART 4973 7ABP4 THRU 21ATP4B THRU 

TUBE SDP4 6134 & 6135 210EP4 6146 8 6147 

COMPARISON BPP4 THRU 210EP4A THRU 

CHART 4974 lODP4 6135 ~ 6136 21DLP4 6147 & 6148 

TUBE 10EP4 THRU 21 DMP4 THRL 
COMPARISON 12UP4 6136 & 6137 21FP4C 6146 & 6149 

CHART 4975 
12UP4A THRU 21JP4 THRU 

PHOSPHOR 14DP4 6137 8 6138 23JP4 6149 & 6150 
CURVES 3479 

14EP4 THRU 23RP4 THRU 
PHOSPHOR 

16AEP4 6138 8 6139 24DP4 6150 & 6151 
CURVES 3481 

PHOSPHOR 16AP4 THRU 24DP4A THRU 

CURVES 3483 16RP4A 6139 & 6140 308P4 6151 8 6152 

PHOSPHOR 165P4 THRU KEY OUTLINE 

CURVES 3485 178P4A 6140 8 6141 DRAWINGS 6153 

PHOSPHOR 17BP4B THRU KEY OUTLINE 

CURVES 3487 17CP4 6141 & 6142 DRAWINGS 6154 
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CATHODE RAY PICTURE TUBES 
ELECTRICAL CHARACTERISTICS 
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HEATER RATINGS 
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TUBE COMPARISON CHART 
7CP4-lOFP4A 

~" 
r 

P W b2 
TUBE DESCRIPTION "~ X40 r 

BY GROUPS O~ s̀  5iS l i ed
TYPE !~" t G ,~~ 

eaS'VJ 
P = 

TUBE DIMENSIONS IN INOiES EaW 

! a r ~' 
WO ~~ 

2~eC d"'P J1'(~' 
~_? ~c~t F~ TYPE 
WO ~P~ 

{~ 
O! S ~i $" 

~~ O d 1„e?p W,~?ZW! ~?D 
~J4~~ G ~ 

O.~". F'~ ~1`'eeW ~ ~ 
d39 =̀~ 2  '~~ ,Nlj WO 

ROUND GLASS —MAGNETIC DEFLECTION ELECTRO- 
STATIC FOCUS-50° TO 5] DEFLECTION ANGLE 

7CP/ 30 CLEAR BRQ 13y( ] ];( 55§ x 4 NONE awLL xoxe g )~P/ 

TDM ~ 24 CLEAR 12C 115y ]5fi 854 5%z1 400.1500 <wvm 000ers g 7DP/ 

ROUND GLA55—MAGNETIC FOCL`S &DEFLECTION 
50' TO 52° DEFLECTION ANGLE 

)HP/ 24 CLEAR 12N il ]!( ]% 55j a 1 500 awu. xoxe g,8 7HP/ 

7Qp1 24 CLEAR 12D 12% Ji( 6t5G 5%z4 NONE stxctn 10 )QP/ 

ROUND GLA55—PR07ECTI0^I TYPE —MAGNETIC 
DEFLECTION —ELECTROSTATIC FOCUS -

35° UEFLECTION ANGLE 
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Sa° DEFLECTION ANGLE 

9AP/ 21 CLEAR 12N 14y4 B% ] 1 a S5j NONE stncLe 9 9AP1 
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ELECTROSTATIC FOCUS —a5° DEFLECTION ANGLE 

10AlM ]>% CLEAR 12L Il% 9%z]% 6% 8%x65{ 400-850 a stxcce 13 f0AW4 

foAlP/A li% (wLivE~lzaO) 13L 11% 9% x ]% 6% 8% z b5( 400-690 cwvtn stxcce 13 toasP/A 

fOAWA IJh GRAY '12L I2% 9%z ]% 654 8%x 65( 400850 <svtn stxcte 13 10AlPA 

f0A6PIC t]% CLEAR 
(.scuam~zeo) 12L 115( 9% x >% b!4 6% z 65( 100-850 cav~rr stxu.fl 12 10AipIt' 

10ADP/} IJ% GRAY 12L 1158 9~ x ]% 654 9!{ z 6%1 400.850 cavtry atxcLe 12 70ADP/} 

10AE►P v5s t..L~:RA eea) 12I, v% ,. x ]'h 654 65e x b5( 400-850 cwatn stneLe Iz fOAE►P 

ROUND GLA55—MAGNETIC FOCUS & DEFLECTION 
50' DEFLECTION ANGLE 

10p1 42 CLEAR 12N 1]% ]0% 85( d a 6 500-2500 cav~n stn9Ls 10 10H/ 

10Yp/A 42 GRAY 12N 1J% 105¢ 85( B x 6 500-3500 uvtxv stxcce 10 70BP/A 

106MC 42 (wicvei.Azeo) 12N 1]?4 10% 85(s 8 x 6 5002500 uvtn smcLe 20 10lMC 

70lP/D 42 faLGRA'~zso) 12N 11% 10% g5( g x 6 500-2500 cwvtrr slxccs t0 10RIG 

g0(p/ 42 CLEAR IIN ]b% 105§ ft~ 6 z 6 500 awu. xoxe 12 10Q/ 

)OEM 42 CLEAR 11N 1]% 10% B5f 6 z b — euL oo0ol.s 12 70EP1 

10F►1 4E (aic wEvreo) 12N 11% 10% 85( 8 z 6 500-2500 <wvtn xoxe ti 70FM 

10FPIA 4z Cucu ~ Teo) 1zN z]% to% ask e x b soaz56o cbrtn xoxe lz 10FP/A 

• Heattt: 6.3 Volta, 450 Ma. 1 Heater: g.4 l'olLs, 450 Ma. 

9~4 

19L 

19C 

t9N 

/9D 

7/N 

19H 



TUBE COMPARISON CHART 
lOMP4-14UP4 

C' 
~ 

~_ 

TUBE DESCRIPTION ~f ~ r  ~ 
BY GROUPS npE f 

~X~ ~~~ °J~f

TUBE DIMENAONS IN INCN6 S' 
c 

_~ 

2~3~,x~}y~..g ~~ ~ 

~'~~ ~~ ~~~~TYPE 

S
~~ 

r  ~ ~ 

~ 

O~ ~~~ ~`~ S~,Y~` ~~p~g

Xf n  ~' ~~C 

ROUND GLA55—MAGNETIC FOCCS S DEFLECTION 
Sl° DEFLECTION ANGLE 

t0AV1 a3 cLEAR uG If ~ IOK 11y e a b saaz5oo cw.,,r bbeeee Io tOMP/ 

10M►IA 43 GRAY ITG li tOK 1K 8 a 6 5002500 uvin oovecs 10 10AV1A 

tOBP/ a2 (wiOisEixiuv) 12L I6K IOK fK (01 
9K 

) 1561500 uasn sincce 16 10RP/ 

ROUND GLASS —MAGNETIC FOCUS d DEFLECTION 
50' TO 56' DEFLECTION ANGLfi 

t]JPI TO CLEAR 13D IrK 12 1 10 s7K NONE euz xOxe it 111 

11KP1 4o Iw1.o.AiRan) 12N IrK uK fK IoK a 1K SR02soo uw,n wove 12 ri KP1 

1fK►IA aR Iu, :~ ; el 12N IfK IZK 1K IOK a 171 sao-3500 ~wr,ir xoxe 12 1fKP/A 

1lLPI 4o GEAR IZN Ie7f 12K eK w a 1K rs63aao ~w.~rr xb~.ea Iz 1fLP/ 

1SLP/A 40 GRAY 12N 16N 12K eyt 10 a 1~{ ]50.5000 cwvsn bouue 12 11LP/A 

1!L►K ao 1.I.anrAia[e ITN 1e71 12K elf 10 s iK ISP.1000 uv~n oovue li 1RVK 

tfOP1 b CLEAR I3D IrK 11K > 10 a rK NONE eue s~wcx[ 13 t10►1 

1f0P/A 10 GRAY I2D If7{ 12K r 10 a rK NONE eu+ uxu.c li 170►IA 

1fIlP/ 10 CLEAR 13D IiK 12K T 10 a fK NONE ewu slrcws IT 11RP1 

tfiP1 a0 CLEAR 13D leK 12K eK 10 s 1K NONE cwv~n o0vue 13 tl1T1 

ri Z►1 ao cLEAR 13N IrK 12K 1K fRK a iK soo.xsoo ewr„r s~xW.a fx 1tZ►1 

1SHIA ao fu,~: v.:[o1 1zN 1rK Iz+,y 1K 1071 : rK soo~Isoo c5rin S,wu.w Iz tlSJIA 

ROUND METAL —MAGNETIC FOCUS d DEFLECTION 
5a° DEFLECTION ANGLE 

1fUP1 31 CLEAR I3D 1271 IZK a 107{ x rK NONE oovue lE tlUPI 

t=UPIA 1f GRAY 11D 1671 12K b lOK a 1K NONE w znvrte IT 1tUNA 

tfUPN Il (nq~ ) 13D leK IIK a IOK a ]71 NONE 
ur

vxu[ 12 1SUPA 

ROUND GLASS —MAGNETIC FOCUS d DEFLECTION 
35' DEFLECTION ANGLE 

1SYP1 !D CLEAR 11G It 13K rK 10 z >K x50.5000 uv~iv obveLe 11 1SVN 

tfVP/A a0 GRAY 12G le 12K fK 10 z fK 150.3000 uvrtr [rovrte li HA~►IA 

RECTANGULAR GLA55—MAGNETIC FOCCS d 
DEFLECTION -65° DEFLECTION ANGLE 

tlp/ 31 GRAY 13N Ib~K 12K z 9~K 1~,y 11K a PK 5003000 uvtn s~xus li 118P/ 

118P/A 2T OiRo t [o ) IIN 161K 135E z 9~K fIK IIK x Ply 5003000 cwvsn ssxcce 13 1APIA 

11V1 3f GRAV 11N tbX IIO,y x 99y 1'K 115§ x eK 150-2000 uvrtr sixu.e la tKP/ 

tK11A Ir GRAV 
(Szcwsnsz[0) 12N 1671 120,yz 99y r~K IIKzeK T50]000 cwvin slxw.e fa 1KFIA 

tIDP1 37 GRAY 13D ibK 12~K z 0x16 PK IIK z eIK NONE cwvlm oov[ea 14 1IDPi 

1~!/ 21 GRAY 13N IOK 13sK a OzSy bK 11K [ eK 1x50 uvrtr sixcLc la 11F11 

11UN 2f (wLOWxli.n) 13D 169y 13K x 971 iK IIK z eK NONE uvin s~xczz la t1UP1 

TONG—SOL ELECTRIC INC.. ELECTRON TUBE DIVISION S BLOONFI ELD. NEW JERS ET, U.S.A.. JUNE 1, 1961 PLATE 16176 



TUBE COMPARISON CHART 
14ACP4-15DP4A 

i 

NB
BY GROUPSON 

` t fTYPE ~g~ 

~ C  ddd
"'

7UBE~SD~IMENSIONS I

`

N

T 

INCHES ~W 

~ 
/~~ 

~ 
a~ 

~ {~- F ~ iYPE 
~~~ 

p ~g~ ~ ~'`~t' ~~~` e~ f

~[t~ y~ t YC ~ h? V 4, 

RECTANG[LAR CLASS —MAGNETIC DEFLECTION 
ELECTROSTATIC FOCUS —BS° DEFLECTION ANGLE 

fIApI xa (ALoat.agn) 12L 149( 1356 z 1P,6 65f 1256 z 95§ 800-1200 cnsrtr stxoLe 14 i//\(*/ 

1IAE►I 24 (nLGwRtxtzeo) l2L 139( ISK x 10•ti s54 IT76 z 954 800.1200 cnv~ry xoxs 14 tIAEPI 

HARP/ N (.sLcuEx~zep) 12L 1396 13 z 109( Sy¢ 1256 a 95§ 800.1200 cnv~rr xoxs 14 11ARPI 

1MTP1• 24 GRAY 
(ua :eo) 12L 1396 ~35fj a Im,( 555 2256 a 954 soo.laao r.+~ry xop[ 14 11ATP4• 

1IAU►I• 2{ (nLc xxum) 12L u96 IJ56 z 109( S55 IIS6 z 95f 1000.1500 <nvm pop[ 16.s 1IAUP1• 

11AWN• za (.sL~v x i gg) 11L 139( 1376 x 109( s54 1396 z 954 800.1200 cnvttt none 14 1IAWPI• 

RF.CT.ANC,ULAR C.LA%—MAGNETIC DEFLECTION 
ELECTROSTATIC FOCUS— I10° DEFLE('FION ANGLE 

11AJP1 1655 (uwtMxtvn) BNR IIK 1396 z 1054 . 554 1275 x 954 500.850 c6vttt sttwLa II 1IA~1 

11A~ / ib~ GRAY 
(6Lpxtxtss0) gHR 115f 139{ z 105f 536 125{ z 95f 500.850 ccvm pone 14 t1ASPI 

fIAWI 1664 (M.vnxrsm) BNR 115f 1356 z 10$5 556 1216 z 954 450.200 cnvttt non[ 14 1IAVN 

RECTANGULAR GLASS —MAGNETIC DEFLECTION 
ELECTROSTATIC FOCUS —e0° DEFLECTION ANGLE 

149N/I 24 GRAY 1]L 149( 1356 z 109( 616 125{ n 915 800.(200 uvtn stxcLe 14 1ItpI 

1INP/A 24 (u.vxtMxtim) 12L I45f 1356 a 1016 616 125{ x 95f BOO~I200 c6vtxv [ 14 11NP/A 

1IRPI i4 GRAY I2L 1416 139(2 109( 654 1216 x 954 800~1E00 cnvM stxcu '14 1IRPI 

1IRPIA 14 GRAY 
(ntux x~xm) I1L 1496 139y x 1016 655 1216 z 955 BOO~I200 uvtry swcLs 14 11RP/A 

11WP1 24 (AL~Rptzsp) 12L 139{ 1396 z 1096 s54 1256 a 95§ BOO~IE00 cnvttt pox[ l4 1IT/PI 

11ZPI 24 (u~~txtim) 13L 1116 1396 x 1076 55§ 139{ z'954 800-IMq cnvtrr xox¢ 15.4 1IZPI 

RECTANGULAR G1.A55—MAGNETIC DEFLECTION 
ELECTROSTATIC FOCUS —AS° DEFLECTION ANGLE 

1IOPI 27 GRAV I1L 1696 1276 z 99j Alf 115§ z 85f 600.1000 cnvttt uxu[ 11 1IWI 

1/APIA 2) GRAY 
(LLVYixis[O) 12L 1636 1276 z 91j 65f 2155 z 814 600.1000 <Avtiv stxcLe II 1/APIA 

RECTANGULAR GLA55—MAGNETIC DEFLECTION 
ELECTROSTATIC FOCUS— T9° DEFLEGTIDN ANGLE 

tISPI 34 Ggvilxliso) 12L 1416 135{ x 1096 A5¢ 1256 x 955 900.1300 csvltt stxrtx 15.4 1ISPI 

1I%P{• 24 GRAY 12L 1456 1356 a 1016 654 125{ z 954 /100.1500 uvttt vxcce 16.5 14XP1~ 

t11IPIA• u (w,.pw'I:ex) 11L 1{16 1356 x 1076 65¢ 121( z~95§ 1100.L500 cnvttt vxcLe 16.s 1OfPMt 

ROUND GLASS —MAGNETIC FOCUS & DEFLECTION 
50° TO 5)° DEFLECTION ANGLE 

1SAP1 45 CLEAR 12D 2054 15K At16 125j x 955 NONE [Au xoxs Is 1SAPI 

1SQI 45 CLEAR I2D 215§ 1554 a 12K z 954 NONE cnntt oo9rte IS 1SClI 

1fDPI 45 CLEAR 13D 2054 255§ 6t1G ' 12K a 954 NONE esu. stxcLe 15 1SD►I 

15MIA 45 GRAY IED 2054 1s55 6t44 1295 z 954 NONE ent.t. vxcLg Is 1{pP1A 

• Heater: 6.l Volta, 450 Ma. 



TUBE COMPARISON CHART 
16CP4-16XP4 

/ <" c 

TUBE DESCRIPTION 
yA ~W 

i'Q=
/ BY GROUPS 

TYPE Va{~" r
Y
~Ra ~ 

J~1.~ 4d ~2

TUBE DIMENSIONS IN INCHES ~ 

,,~~..dG~ 

fr Wp̀er

9. 
= r 

Rr  '~~ 
~= FJFP TYPE $~r~~ 

~ 

rt? a  Vr 
3Q~ ~ 

0~~~ ~~,'Z.Y v ~h°WW GP 
a}8~'Cj~ ?I"~ S,̀Y~ ,~~jr0 

1RDDND GLASS —MAGNETIC FOCUS &DEFLECTION 
50• TO 5]' DEFLECTION ANGLE 

1/R/ 56!y CLEAR 13D 2154 1551 674 1434 x 1051 NONE uvlry 0ourte IS 1/CP4 

~~/ ~!~ CLEAR 13N 315E 1551 )~{ ulf a 1051 )501900 cnvlry Dote 14 ~/LP/ 

1/L►M 56,{s GRAY IIN 33Jf 1554 )51 u5/ z IOSj 150-3000 uv]rr ro z t1 1{LP/A 

7/Z1/ 565( GRAY 11N 2351 1551 T51 IJ54 z 105¢ ]501500 <nvlry oecua 19 1/ZPI 

ROUND GLASS —MAGNETIC FOCUS d DEFLECTION 
60' TO 61' UEFLECTION ANGLE 

1/DP/ 60 CLEA0. 13D 1031 15~ )34 u51 a 10 NONE c♦vrrr oovuz 15 1/DP/ 

1~~P/A JW.Y GRAY 12D 20y{ IJS{ ]5{ IJS(x ]0 NONE uvm 000ue IJ 1{APIA 

1/FP/ i] CLEAR ITD 1054 16!4 ) US$ x 10 NONE a♦4c slxw.a 16 1/FTI 

1/Fi/ 40 CLEAR 13N 2154 1551 !X IJ51 a 1051 1]00)500 cnviry oou94a 14 1/FVI 

16EIPIA 3654 GRAY 12N T154 1554 A$1 IJSj x 19y. 1500]500 uvm oocxc 14 1/HP/A 

1/JP/ 3f CLEAR 13N 2051 1654 ]yl 13y z IOy 150.1000 uvm ooOeLz 14 7/JPI 

1/~/A 11 GRAY 13N ]054 165{ ]h 1551 z 1051 ]50.1000 <.svlry oot,ua 11 tiX/A 

7/MP/ Tl CLEAR ITN 315j 1654 854 t351 x IOy 150-1000 cnvlry 9o0e~a 1/ t/~IIP/ 

~/MP4A 1] GRAY I3N 315j 1951 954 IJ5/ z t05$ )50.1000 uvm vov¢a la 1/MP/A 

ROUND METAL —MAGNETIC FOCUS d DEFLECTION 
SJ• Tb 60° DEFLECTION ANGLE 

1{API 3] CLEAR 13D 2351 53}1 ]5{ IJ51 a 10 NONE IaOsu 14 16AP4 

t//JIA n f :mreo5 13D ii5( 1551 ]54 Il5(z 10 NONE 990ue la 1~AP/A 

~~/ ~ CLEAR 12D 19N, 1551 6~ 1JSj a 10 NONE 0o0aLc 14 1NP1 

1~/A 40 DiR~ ®Y ) IiD 195( ISyI 631 1151 z 10 NONE oocua la 1/EPIA 

1/EPN 40 GRAY 12D 199{ ISj4 631. 13N x 10 NONE ur 
smue 14 1ffPA 

RECTANGULAR GLA55—MAGNETIC FOCUS d 
DEFLECTION-65• DEFLECTION ANGLE 

1/KPI T] GRAY 12N 1151 145j z 113y )S4 1151 x 1051 )501500 c.svlrr s,xcl.e f6 tl/XP/ 

f/KP/A 3l /ya~:RiAxliev) 12N 5651 1431 a 1151 ]54 1754 x 1054 ]50.1500 uvm stxc,.e 16 1~P/A 

1/OPI 21 GRAY 12D 1951 Ia5/ a 1154 654 1]51 z 1051 NONE. cavm Ouel.z I6 1/GP/ 

~~/ 1] GRAY 12N 1851 1451 r 1154 T54 1354 a 1054 )501500 cnvlry vncca 16 1/RP/ 

~µP/A 3T GMY 
(uUnx,zao) 12N 1151 1454 z 115{ l54 1351 z 1054 150.1500 uvm ssxw.e 19 NNVIA 

1/TTI 3] GIUV 13N 1854 1451 z 115E 6h IJ51 z 1051 )501000 cnv,ry smc4a 14 1/TP/ 

~/~/ 21 GRAY ITD 1151 1451 z IIK 031 IJ51 a 1051 NONE uvm vxuz IS ~fUP/ 

1/XP/ 31 GRAY 12D 1!X lyj z 115§ T5S ]354 z 1051 NONE c.sv,ry oouaLe l5 1/XP/ 

TONG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOYFI ELD, NEw JERSEY, U. S. A., JUNE 1, 1961 PLATE *6177 



i ut~t C;UMPARISON CHART 

16SP4-17DNP4 

y 
TUBE DESCRIPf10N $ ,~+

b

BY GROUPS 7.~ ~p~R~ ~d 
~~ 

~ gC

iINE DIMENSIONS IN INCHES ~ 
c df' 

i 

~ 

~~~~``' 
~F~~TYPE 

VOr ~' 

d' 
7~` 

d~~~~,3~~ ?~co' ~ 

~ ~ ~, ~'~ 

ROUND GLA55— hIAf,NETIC FM'1..5 d DEFLECTION 
]0° UEFLE(:TION ANGLE 

1K►1 SNy CLEAR I3N 1]5i ISN ] 13N z 10 I500~3500 c.+vin mvw,e 14 1W/ 

1KNA SMy GRAY IIN 1>54 I1N ] IlN z 10 1500./500 cavlry mz[z[ 14 16~/A 

16Vr1 56161 GRAY lED 1]5y ISN a56 Il5'• z 10 NONE cavlry slxcze 15 16V?I 

16YM{ S61µ GRAY 12D IfN ISN ]5y 1456 z 105E NONE cnsln wlv[Le IS 16W~{ 

16YINA 565y GRAY 13N 1]N ISN liy, I15f z ION 150-1500 cavlrr 00[e[c 16 1{~{A 

1{YN 5Ny GRAY IIN 1]N IS$f ] 1456 a 105( ]561000 <avm axc[e 11 1{~{ 

ROL'NU hIETAL— MA(:NF.TIC FOCI:S d DEFLECTION 
TO° UEFLELTION ANGLE 

16CiM 10 GRAY ]ID I]INI 1556 15y IJN a 10 NONE slxua 14 16G~/ 

16G~/A 40 CLEAR 130 I115y 1356 1}y UN + 10 NONE u[ 
slxct[ 14 1Ki►IA 

1Kf►A !D GRAI' 
Inosrxo) 13D 1]ISy I5N ]9y 1!N a 10 NONE xlxus 14 1iG►A 

145G~K 40 I~I.cA..S DD 1]~NI ISN ]±y I!N a 10 NONE L1n smu[ 14 1{GrK 

RECTANGI`LAR GLASS—MAC.NETII' FOfl15 d 
UEFLECTIO\—b5° DEFLECTION ANGLE 

17AM 3> GRAY I3N 189{ 155E z IIN 656 1455 [ION )50-2000 cavlry slxw.6 Ib 17/V{ 

17R{ 3] GRAY 13D 19N 1596 z 13N ]56 IIN a ION NONE cavm stxua 16 17M{ 

17N/A I) GRAY t3N 19N 1396 z IIN ]56 1119yz 1155 >50-i5W uvm clncza Ib 17„{A 

17pq 2T GRAY 
(a[culxlzcnl 13N 19 N 1596 a IIN ]5f 1415(1 •IIN ]50.1500 a vin stn 16 17pN 

17~~K n ~ ;o i[ol uN roN Is;6 . IIN ]56 14N z ION ]so.lsoo cavlry xlxo[a Ip 17NK 

17~/ 21 GRAY 12N 19N 1556 z t3N ]5f 1196 c lON 500-]50 cAv1n slxue Ib 17~~{ 

RECTANGI'LAR METAL —MAGNETIC FOCI'S d 
UEFLECTIU\-66' DEFLECI'IDN ANGLE 

17Q{ l0 GRAY 
lvaosnbl I1D 165{ 161561 z I3N 154 1156 a II NONE u slxc[c la 17Q1 

17C►IA 30 GRAY )ID 165E 1615ya IIN ]K 1456 a 11 NONE [iF uxu[ la 17C►IA 

R ECI'ANGULAR GLA55-81AGNETTC UEFI.ECTION 
F.LECTROS]'.{LIC FO(:1!5-90° DF.FLE('TION ANGLE 

SEk1E5 STkING OPERATION 

1'7~K~/• 3] CRAY 13L 1396 139j a 135y 65f 145{1 a IISy 1100.1500 cavlrr slxct[ I].6 17~KM• 

17~IVIA• 11 (azCylnlien5 IIL 1596 155E a IISy 656 145y a IIc6 1100.1500 cavlry _ue 11.6 17~K►/A• 

17CMN » (aua F1:an) IIL 1156 135E z 13N 556 IISy • 115's 10061500 cavlry tuna 1).b 17CMN 

17CN►1 36N (.,.,G.,l+eao5 I3L IS 135E a 1156 SN 14N z IIIHI 1000.1500 cavm x0xa 11.6 17CIM1 

17~~{ i] I ~R"Y f.+I.c. eo) IIL I4N 1556 z I35b SN 115(1 z IIS'e 18003/00 eAvlrx none 11.a 17CK1•/ 

17CIlRte ION L+Li~~~A:eo) IZL i5X Is96: IIN 556 tIN z IDSy Izoo~ISW cnnn xoxe 1].a 17CU~1 e 

17C1TI roN IuiiRvlieo 13L 11 135E a 11N 156 1151 a 11~5y 1000.1500 cavDv xoxe 16.0 17CYN 

17CZN n c [u":Ixl:eo IIL 1396 155E a I15f 15¢ 115{ a 1156 10001300 c.avin xoxc Ifi.O 17CI1/ 

17DKNe I] IaL~vRiwlic0' IIL ISM 1596 z 135( a5§ Iliy a 115E 900~I4W cavlry slnue 1)6 17DK►{ 0 

• Heater: fi.3 Volts. 150 Ma. LL M13 Volt:, .ilp hl a. 



TUBE COMPARISON CHART 
17ATP4-17RP4C 

TUBE DESCRIPTION 
BY GROUPS 

'C' TUBE DIMENSIONS IN INCHES `W 
Y  k

t ~~ ~,CQ= p'a ~,ri' 
Oau'F l r g Da ~~ ~ a 

TYPE ~%~~ 
t G aB d~~0~~ 

~~'~~ b~ ~akaaa~ 

fGd 

~G 

~~ ~~?~~ 

17A7r1 21 GRAY 11L Ib I5a.1 z 12% 65i Illf a 1041 T56150D cnvltt 

1fA7rM z1 (nLi!ulrvlzea) 12I. 16 1541 z 12!5 b4i 11!5 x 104i 150-1500 envltt 

17AVPI Ii f.RAY 121. 

t7AVNA n (w vinueal 12L u41 1545 = la6 64i uv4 x u l„ Iz961sao rna.. 

17~JN n (aL~ vlv~aeo) 121. 1144 1541 : II!1 SSS 1144 . IISf IZ00.1500 cnvltt 

17XMN z1 GvtH\1~~rsn) I1L 1541 

1781 1 n (.RAV 
Ent. . x nol 121. 114{ ISSi z 124a 54i 1{X z ll!n 1561500 c.avltt zone 

1riSP~t 21 GRAY' 13L 1145 Isp! a Inc 5K uy4. u41 Im61s99 cta,r no 

17BU►1 2 c51,. x1.l,eol TEL 1 f 1 .• a Ilya b!i 11",4 x Il i 1000-1500 cnatvv atnue 

R ROTANf.I"LAR GI.AtiS--SIAr;\F.TIC DF.FI.E('TION 
l l.Et'TROSTATII' FOCCS—W' DEFLECTION ANf.I.E 

17Lxr1 2i GRA\' 121. I5!f 1541 z IZ a 61F 1144 z 11!y 10061500 cnt lcr Wx 

17Cp11 10ai GRAY 
fact t~ eenl TEL IS 1541 a 1241 SSi 1141 z 1194 121161500 envltt xone 

17CA1 Z04i 

nl 

~vl:vnu) 1 IS Is4i a II;1 s4i 1141 z 1194 1200.1500 cnvm xo. 

1KL►I n GRAY 
nu untzval 1 n. Is4i Is4i x In4 ali 1444. 111: lean-z5o9 u.ttt rstx~.t,; 

ncxrot 21 GRAY 
(n1.t.xtxveol ILL 114 1 1z 1E Sy§ 1144 a 1141 /0061500 cnvltt xoxe 

17DQ~ n 21 GRAY 
[a1...a.>aeol In. 1145 Is4f : Iz•4 s!y Iat4 : II,. loo9.lsao en.1tt xo.e 

17DL►1 GRAY 
n cal els 1144 1541 x 1345 154 11'1 z 1194 10061.5ro cnvltt nox 

7D0►It (:RAY 
tnu alnrsral 1x51 1x51 1 vao 9n lir 

t7DA/ 1041 
GRAY 

et uir eo) eHR II 1 2 1{ai z It 154 1006150D cnvltt 

17DKPI 9^ (:RAV 
e.1~x1=em eJR 191 1 ~{, 11'5 x Iosb laao-lsa9 en.'nr 

17CW~ n GRAY uL u44 15154 z 1214 s44 14'4 z 114: so6lso 

1m. GR 12L 19u Isyi :1241 11i u4f .lay, s09 lsm 

1m1A I1 GRAY lil 19yj 1541 : 1251 1K 14 1041 1500 

17HN GRAY 12L 1 ISy. z 12 14i 11144: ttK 150-1 

RECTANf,I"LAR GLASS —MAGNETIC DEFLECTION — 17HP~A 2 GRAY 
llzenleo) In 19 IS 12yj 15i 11144 z 1145 1361500 

ELECTROSTATIC F'Ol'CS-65• DEFlElT10N ANGLE 17wu GRAY 
lal.~alxlaea) 12L 15i 1.144 a 114 

17K►1' n GRAY 2P 19 Isu a IZ 1K ,4 to r 1500 

17K►~A• n GRAY 
(uvetxrseo) IEP t9 1 4i z 12 14i 1141 z 104 1561500 

17BN n cant/ IiL 194E 1551 : u5f 14i 1a41 . 1041 rsalsao 

17BMC n GRAY TEL 1951 1545 x 1355 15i 14H a IOya ]561500 

• Au[omwc locw. } Heater: 6.5 Volta. 150 Ma. 06J \' It0. .100 Ma. 

16 

16 

16 

Ib 

Ib 

le 

la 

17A7r1 

1fA7r/A 

17AVr4 

17AVr/A 

17~Jr1 

17XAV/ 

17BIB►~ 

Ib 17BSr1} 

le 17BUN 

la 1JQ7P~ 

Ib 1KBNf 

16 17Crr1 

u.b 1KLrt 

Ib 17cxnt 
v t7DOA 

lao 17DLN 

n.b 17DW1 

18.0 17DSM 

v.b 17DXPI 

11 tK6N 

le 1m. 
I6 17PNA 

Ib 17Hr/ 

I6 1711r/A 
/71fY 

Ib 17KP1• 

17K►/A' 

ib 1MP1 

Ib 1MNC 

TONG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION-, BLOONFI ELDa NEw JERSEY, U. S. A., JUNE 1, 1961 PLATE X6178 



TUBE COMPARISON CHART 
17BRP4-19AP4Q 

/ I C' 
r 

~ 

TUBE DESCRIPTION `~ie~ ~.P~ 
~t/ BY GROUPS o`~T~~ v`':` S 

TYPE C~,GJe3 ,,~uG W?a 

t 

TUBE DIMEN90N5 IN INCHES ~'~ 

r 

!g ~~ ~ ~ ' ~C ~ 

~FJ~~TYPE 
~~~ ~ tfj' 

'~~ 

v

~+ 
~Un 

~ p  y1 

>'`2~ S ~~ P,rWA,~ G~ 

Ov 
~[To~ o~ ~•T'f 2~r° 

d~ 
? CQr 

RECTANGULAR GLASS —MAGNETIC DEFLECTION 
ANGLE 

17tRP/ zoi: aL~: %:nx) eHR 125{ ISX a 11X sK 14X a 11'X X000.1500 uvm stxcLa IS 17lRf/ 

17~VM p5f futGivtwim) >FA IJX t3X a I2X 6X 14X r IItX 1000.15W uvtr atxu.a 11.6 17~V►/ 

1»~/ zOX Iwtaitxtieo) iFA 125( ISX z I2X SX 1441 a Ilti{ 1000.ISW uvtry worn 11.6 17lp►1 

17~Y91} pX fAeoaRt%asn) 1FA 125( t5X r 12X SX taX x 11tX 1000.1500 cwvm xona I1.6 176V~/} 

17CA►1 zOX (wLvwtxttno7 6HR 1E5{ 15X z 12X Sly uX n 11~X 1000-1500 <wvm xoxe 11.6 17CN1 

17C7N/} pya GRAY 
(^Lavixiaeo) eHA 115(t ISX a 12X S,( 1!X z IUS(a 8001500 uvtr xona 16 17C~/} 

ELECTROSTATIC FOCUS -110• UEFI.ECTION 
SERIES STRING OPERATION 17CKN pX f..nayL%ml BHR 125( ISX a 12X SX 1{X x IItSR 10001500 uvm aR+ua IS 17CK// 

1701 pX fw~.uyi%uev) iFA 115(a ISX z I2X 5J( lava z IItX 1000.1500 caw xoxe 17.6 1701 

17C7►/} pa,T
(wL~„Rt%tiav) 8NR 125{ ISX a 12X 5+,( IaX x II~Sp tOW~1500 cavtry xoxe 17.6 77C7~/} 

17CVN¢ :OX (.L~:~%t::9) 8HR 1255 13X z I3X SiG laX r IUS( 1000.1500 uvtr none 17,6 17CVN¢ 

17~9/d' LOX (sLmRt%tzeo) eJN 103(a ISX a 121( 33G 1l3S z Ilxli 900.iNp caartr xona 17.6 17DEN~" 

17DFR/1 2w: futwi%ciao) BHR IIX 153{ s 12X !X 1lai s IUtO 10001500 cwrtry xoxe 16.0 17DW/} 

RECTANGULAR GLASS —CYLINDRICAL FACEPLATE 
— MAGNETIC DEFLECTION —ELECTROSTATIC 

FOCUS -65• TO 66• DEFLECTION ANGLE 

17L►1 I7 GRAY 12L 193( 13X z I2X 753 14X a lOX 130-1300 cwvtr n~xcea i6 17L9/ 

17VM n IwLc:t%um) ILL 19f~ ISX a IIX 153 MX x LOX 150.1500 uvm stxcLa 16 171NA 

17A/ • 2i GRAY f2N t9X ISX a IIX >X 1!X z LOX 300.]50 uvtr atxw.a 1! 77~/ •

17V9/ 1] GRAY ILL 195( ISX z 12X iX 14X a LOX 750.1500 <wvtr uxeea 16 17VN 

17Vrp 1] (u.tGiyt%tia0) 12L 19Xa IsX s IEX lX 1!X a 1033 150.1500 uvtr stxu.a Ib 17V~A 

RECTANGULAR GL.4S5—MAGNETIC FOCUS 8 
DEFLECTION —CYLINDRICAL FACEPLATE -

65' DEFLECTION ANGLE 

17x1 27 GRAY 12N 19X 15X z 12X lX 1!X z LOX 750-1500 uvm uxw 16 17x1 

17W/A 2i IwLvtrRt%tim) IIN 19X ISX s 12X 7X 14X a LOX 750-1500 uvtr atxrxe I8 17a/A 

17U►/ 1] GRAY 12N 19X ISX a I2X 7X 14X a lOX 130-1500 uvm stxu.a 14 17UH 

17VN 21 GRAY 12N 193( ISX a 12X 7X taX a LOX 5001500 cwvm stxeea 16 17Y►/ 

ROUND METAL —MAGNETIC FOCUS d DEFLECTION 
66' DEFLECTION ANGLE 

(All tYP~' th' C P d'rectlY ~ t h gnM ) 

19A9/ 28 a CLEAR LID 2133 !eX 7X JSX a IIX NONE a~xua 19 19A►1 

19A►M 28 GRAY f2D 2153 LOX 753 ISX z ItX NONE s~xcLa 19 19A~IA 

HAW 28 GRAY 
Inoarol LID 1133 LOX 1X ISX z 11X NONE sincLs 19 HNA 

19A►IC Te (satGi~t%tam) I2D IIX I8X iX ISX a IIX NONE nxcLn t9 19A91C 

19tV/D 28 (ieanul '12D 21X 18X 7X l3X a IIX NONE ur 
stxu.a 19 19A►/D 

• Autonutic Focn. y Hnter: 6.J Volts, 350 Ms. ~ Huter: 6J Vdta J00 Ms. d 2.35 \'d[s, 600 Mu. 



TUBE COMPARISON CHART 
19QP4-21DWP4 

'~" NBE DIMENSIONS IN INCHES C 

TURE DESCRIPf10N ~e•~a ~cD  Ott O 
~' 

,}. 
~ 

BY GROUPS d`~zp GW~a c 
j"~20  W~S'y~ w~ ~x,~ c.~2p  j 0°C~ 4 ~,?(i 

TYPE 
~P~~~ 

,,ry f= Ov 
i~~ 

ib~ 
~~~ ~e?SOP ~02?r' ~~~ p• TYPE 

6  ai W~ 2 

RECTANGULAR GLA55—MAGNETIC DEFLECTION— 
ELECTROSTATIC 

FOCUANGLE 
TO 66° DEFLECTION 

19GP{ 2] GRAY ItL 215§ DK z 15K ]X 16 z 12 500-)50 cwvlrr slxcce 18 19aP1 

lOE71 40 GRAY I2M 31X 161Kz u 1K tX I] z 12X NONE uvlrr slxua I8 fOFP{ 

fOGP{ 40 GRAY 12L 21X Ie1Kz 1415(1 tX It a I2X 500.)50 cwvlrr slnue 18 lOGM 

lOHM 40 GRAY ITM 21X 181K z I41K 7X it z ItX NONE c nxcse 16 l9HP{ 

lOHP{A ~ GRAY 12L TIX 161Ka 14K T5¢ 1] z IIX )30-1500 cwvlry vxcca Ib l9HPIA 

l9NMB 40 ~ ie AT¢o) ItM 21X 18xhz 141K ]X I] z I3X NONE cnvm slxcce 16 f9FVR 

l~PK 40 (w1.~~lx~ieo) 12M 31X 181Ka 14K tX ]) z 13X NONE <wvlry asxr.^ 16 lOHPIC 

l9HP{D 40 (ntVuleAi~zSo) ITL 31X 181Kz 141K ]5§ 1] z IEX t50-1500 <.svlry slnc¢s Ib 901R{D 

10LP{ 90 GRAY I2L 31X 18~Kz141K tK I]z13X )311-1500 cwvlrr vxcLa 16 lO~P{ 

l9MP{ b GRAV l2L 21X IB~Kz 141K ]X 1]X x IJX 500-1500 urlry vxrxa 16 lOMV4 

RECTANGULAR GLASS —MAGNETIC FONB 8 
DEFLECTION —65° TO bb' DEFLECTION ANGL£ 

19EP{ 2t GRAY IOD 21X t] z l3K ]X 16 z ES NONE uvm oo0eu 19 t9EP/ 

19JP1 2] GRAY IID 2dK 1)K i 13K tK Ib z 13 NONE cwvm slxu.e IB 19~{ 

ROUND GLASS—h1AGNF.TlC FOCUS &DEFLECTION 
6b° DEFLECTION ANGLE 

19D►{ 60 CLEAR I2N 215§ 18X ]X ISX x ]1X t50-2500 uvm wos¢a 1] 19DP1 

19DP{A 60 GRAY I2N 215§ I8X ]X ISX x IIX 150-3500 cwvlrr OoOe~e ]] 19DP{A 

19FP1 60 GRAY 12D EE IBX tX ISX z IIX NONE uvrcr oo0u.a 19 19FP1 

19GP{ 60 ~ GRAY 12D 31X IBX 6X ISX z IIX NONE cwvlrr s _ 19 19GP1 

DEFLECTION 
R 

65 LTO 66 DEFLECFION ANGLE 

f9CM 40 GRAY 12D 31K INK z 141K TK 1] z 13X NONE uvlrr awcse 18 lOCP{ 

!OQ/A 40 GRAY IIN 21K 18~Ns:145{ TK IT z I2X 500-]30 cwnrs vxcLe 18 lO~P{A 

~~ b (w~~slRmrtap) 12D 21h IB1Kz1415( tK Itz13X NONE cwnry slxcax IS fOCPA 

1T~P'K ~ (er as~reo) t2D 11K 18~Kx u 1X ]X 1T : IRX NONE cwvlry wxcl.e 18 !OC►/C 

! ~ {D ~ (nc~um¢ao) I2N 21K 181K z 141K 71( It x 13X 500.]50 csvm slxrxe 18 IO~P{D 

lODM 40 GRAY 12D 21X 181Ka14K 7X It z 13X NONE cevl xcsa 18 lODM 

SODMA 40 GRAY f3N 21X 181Ki I4K fX ft z 12X 500.t50 uwrr slNue 18 lODP{A 

lODMB 40 (w..xG.IR„,im) 12D T1X 161K:141K T5§ 1T z ITX NONE uvm axae l8 >ADPq 

pDP{ C ~ (M.unnlYzao) I2N 31X 181X1 x l4sK TX Il z 11X 500.150 cwvlry s IB lODMC 

RECTANGULAR GLA55—MAGNETIC DEFLECTION 
ELECTROSTATIC FOCUS -110° DEFLECTION ANGLE 

l/DMP4 2855 (bra„,~Y¢n) 8HR I3X 2055 z 16X 45{ IOX z ISK 2000'TS00 cnvm xon¢ 16.0 f1DMP{ 

11DWP1 33 PRAY 
(nLualxlzeo) BHR 14K 20X z IbX SK 191{ z ISK 2000-2500 cwvlrr xoxe 18.00 11DMTI 

TUNG-GOL ELECTRIC INC.. ELECTRON TUBE DIVISION, BLOOMFI ELDs NEW JERSEY. U. S. A. ,J UNE 1, 1961 PLATE x6179 



TUBE COMPARISON CHART 
21ALP4-21DSP4 

TUBE DESCRIPTION 
BY GROUPS 

C' 7U/E dMEN510NS IN INCHES .{ ,y~++9'   F  X 

`'9 p = O~2' tr Z ,}. ~e r dd 

~ Aa ~d'g e~ Wi~r~ ~,Y,t9'Qa v~ tS,v? ~~,~ d WG~ .d-Rr  t(s~' 
TYPE ~~~ 

y~a- 
9?=J  o.`, ~~ c~' ~~. ~x~~t~ =<:Cr ~_ ,p= +~T' TYPE 

a' g ? ~N9 Ft's 

11Al►/ 33 GRAY 13L m 

11ALPIA ll 191.v:~lieo) IZL m 

lfAVB 33 (u.o: e.m) IZL zo 

41ANP~ 3l GRAY 13M m 

l/ANfaA 33 Ixl.onnl:xx) uM m 

l/ATH 33 (u.1GinlAiu®) IIL` m 

lsA77M 3J Gtv9Rx1ie9) IIL m 

ltA7TA JJ GRAY IZL m 

!1/AM 33 (Acv11Rm1zao) IxL m 

!1/NPI 33 (Az1Giu1xlim) IIL m 

!1/171 33 (Acov11Ai1ieo) IIL m 

x E('TANf.I11.AR GI.A.SS — aIAGNEi1C DEFLECTION —
HCM~ 33 f,,,,~y;:eo) IZL le 

FLECI'R04TATIL' FOC'l'ti-85° DEFLECTION ANGLE 11CK/A 33 GRAY 
(nl,cxix~za9) 1IL 16 

11CDPI 3l GRAY IIL m 

11CDP1A 33 (u.wRnlim) IZL m 

l9CGP/ 33 (aco:iram) 1:L m 

f1CWf ss /M.c.1nlYzao) IIL Ia 

!tC%71 ~ (xw11R1num) 13L I8 

11CAVI Sl (u0G11R1Aium) IIL 19 

11CV►1 s3 (Alois: vn) Izt m 

11CMT/ 33 (,,,,G,~I,„̂ ao) In m 

f1C%PI 33 IA1.vv eiax) IZL Ib 

11DLN 33 Iwo:,„„"„a, ) IZL Ir 

11DI1►I 3aK (A1.1Gi11Ri~i4iiim) IxL Ia35 

l9DSM 35 (A1.v11R1niiauj 13L 38 

ms4 a 1635 

m35 x zaK 

m3f:lay, 

ms4 z 16K 

ms4 x 163{ 

ms4 a 1635 

m35 a IaK 

m!4 a IaK 

m35 a 1635 

mN x 1635 

ml5 a 1634 

m35 x las4 

my. z 1635 

m34 a 1635 

xo34 . Ia3f 

m34 : Ia3f 

mK .Ia35 

m34 z 1635

msi a 16X 

mH .1635

mN a Ia35 

m34 . Ia35 

mu .Ia35 

m34 x 1635 

m34 a Ia35 

]K 19K s IS m00~z500 usltt s1xcl.e 1a f1ALP1 

rK 19K x IS 30003900 uvltt slxq.x 1a ltALMA 

]K 19K x IS 2000.3900 csntt s1xc1.9 m f1AL►N 

rK 19K z IS NONE cpvm slxccx 19 l7AIf/ 

>Sf 19K z IS NONE cxntt slxcw IB f/A1ffA 

13f 19K z ISK 3Rn3900 cxvltt slxcca I8 lfA77y 

rK 19K = 1sK xzooz9oo uvltt s1xcl.a m f1A7P/A 

rK 19%: 15 eso.Isao cavin :.xrv.. 1a f/AITA 

r35 I934.Is mouz9ao c.v1tt xoxe fe „/AN 

r34 1935 a 1s x000-:90o cAVItt xoxe le M/N►~ 

1K 19K a ISK zomzsao cavm slnua xx !1/771 

sK 19K x IsK moo-zsoo c.vm xoxe Ia 11Ct►~ 

335 19K a ISK I0003500 uvltt none 3i 11CpM 

rK 19K a ISK 30003580 cAvm 51xc1.a 21 11CDN 

rH wK a zsK zoao-xsoo uvltt slxcc9 a 11CDPIA 

tK z9K +ISK zoao-zsoo <..vn,~ six m f1C6N 

s34 z9K :ISK xo99.xsoo c.v1tt xoxe m 11CFrI 

sK 19K x 15K 3000.3500 untt none m, 11CKP1 

6K 19K x 15K m00.1500 uvttv smccx Ix 11CAV~ 

rK z9K =ISK moo-:soo c•vm xoxe zz 11CVP/ 

rK 19K a ISK zooazsao c.ntt s~x91.a :z 11C7/P1 

sK 19K : u3G x000xsoo c.vm xoxe xx f1C%►/ 

935 roK :ISK zlao_zsao uvltt xox. m 11DLPI 

334 19K a ISK 1000.3500 cAvm xoxe m f10V1 

sK 19K x ISK x000.3300 uvm none 30 l7Df►1 



TUBE COMPARISON CHART 
21DNP4-11aiIP4 

'0' 

dr 

d~~, 
cOj  ~ 

d' ♦ 
oy~r.F+. C'i ~~~ 

TYPE 

a~GJlS 
y^~~ 4;j 

TUBE DIMENSIONS IN INDIES 

,lSr~O~ d ` ~ y
rrC ~4~ Fci' ~=y 3  J  ~ 

~Z .L2 a, TYPE 

~ 2 . 

v e `p'r ~[r ? 
rc3"r  ya ? t ~D~ 

S"W? Wt'S ~ ,yyJyW ~ q 
Ov P~ F ~ S'Y~' jPGOP 

d} B ?`' wt
W+

TUBE DESCRPIION 
BY GROUPS 

RECTANGULAR GLASS —MAGNETIC DEFLECTION— 
ELECTROSTATIC FOCUS DEFLECTION ANGLE 

HGKP/ JS (wL~11R1xrsau) 13L ' 19 2055 z 1633 655 195{ x 1555 1300.1500 cn ry slncta 32 l9ONP/ 
-85' 

SERIES STRING OPERATION 11~4/{ JJ (wL~xtxaeo) 12L 1]53 Z0y1 x 1653 S 1916 a 15531 20063500/ cwv ry xoxe 30 11f~0P/ 

ELECTRCOSTATIC FOCUS M90 NDEFI.Ett10\ ANGLE 

!lELP/ JJ (ucvnilievl 13L 19 m55 z 165$ 653 1956 a 1555 30062500 cnvltt xoxe E0.0 !1 

l/~h1T JJ fnLiviAxr:ev) 12L 30 1135:1653 ]h 1956 a 151( 506]50 cnvlry slxrxv 100 !lCYPII 

ltEM4T JJ (wLtGielRixliaol 11L I9 1031 a 1633 655 1956 a 1556 i00b3500 uvlry elxcLa 33.0 ltENPIj 

RERANGULAR GLASS —MAGNETIC FOCUS A 
DEFLEtt10N—d5' DEFLECTION ANGLE 

11AQ1 J3 GRAY 13N 30 305j a 1655 753 1956 x 1556 1000-2900 cwvm slxcaz IO SHAQI 

11A0>.A 33 (wLIGillRtnuco) 11N 30 TO55 z 1635 ]55 1956 x 1355 30062500 uvtry slnua 30 lfAQ1A 

lfAMP4 Jl GRAY IIN 30 A55 z 1635 ]53 1956 z ISN1 RN0.3300 uvm vxu,a IS 3/AMP1 

itAMPiA JJ GRAY 
(nLvulnlzco) 13N 30 20yj a t6X 153 1956 z 1556 2000.1500 uvin uxcLa IB lfAMPIA 

l/AOP1 IJ GRAY l3D 10 20X z 165{ 155 19X x IS NONE cwvm aincLa 18 11AOP1 

lfAOP/A JJ (wL~,1Rixlieo) 11D 30 1051 z 1635 ]y5 1955 x IS NONE uvm slxcty 10 f1AOP1A 

l9~BP/ 11 (nac 1RIs¢[o) 13N M 2055 z 1633 li5 1956 a 1356 2000.15110 uvm uxcu i3 !!~1 

RECTANGULAR GLASS —MAGNETIC FOCUS & 
DEFLEtt10N —CYLINDRICAL FACEPLATE 

65' DEFLECTION ANGLE 

f/V1 JS GRAY IID 33 3051 a 1535 153 19ya z 1J53 NONE uvtry elxcLa 1B !!VI 

l/VIA 35 GRAY 13N iJ 1055 a 1556 t55 1955 z 1353 500-150 cwvlry alxcta IB l  TIFF/A 

HE/K JS GRAY 
(wLvxwlza9) 11N 33 m5j a 1516 ]SS 1955 z 1353 SOD~]50 unry slncLa IS 11VA 

11JP1' 35 GRAY t2N 1355 3055 z 1355 ]53 1953 z IJ35 12061500 uvlry Ixrzan.0 20 11X1' 

11~IA' 33 Inwamtie92 I3N 3356 205{ z 1555 J33 1953 z 1333 506]50 cwvlry tx]aanu. 30 f1~1A' 

11F►1 35 GRAY 11D 3J zo5(z 1555 ]53 1955 z 1353 NONE cwvtry elxcLa 18 11FP1 

11MA JS GMY IIL SJ TOH :1355 155 1953 a 1333 506]50 cwvm slxcLc 18 11RM 
RECTANGULAR GLASS--CYLINDRICAL FACEPLATE 
MAGNETIC DEFLECTION—ELECTROSTATIC FOCUS— 

65' TO ]0' DEFLECTION ANGLE 
„~/~ l5 (wavyl~xawl 13L 3l 3051 z 1315 155 1955 a IlX 500.150 cwvm urvae IS 11PP/( 

f/KN} 33 GRAY ISD 33 305j z 1555 ]53 1955 z U33 NONE cwvm nxua I9 11KP/} 

l/KMA} 55 GRAV I3P 13 3051 a 1556 ]54 1955 z 1153 506]50 cwvm s~x9ty 16 11KP/A} 

RECTANGULAR GLA55—MAGNETIC DEFLEtt10N— 
ELECTROSTATIC FOCUS -65' TO 66° DEFLECTION 

ANGLE 

(Settioz Continued On F91bx~in[ Paee) 

SHAFP/ b GRAY 13M 33 29X z ISvS 153 1953 a IJ$5 NONE cnvm slxcta 18 lfAR/ 

lfASP1 !D GRAY 13L 3351 1895x 15155 131 1]35 a 1lX NONE cwvm elxcLa 18 f1AEP/ 

11AW1 ]l GRAY 12L 2155 30X a 16,"5 153 1955 z ISSy 500-]SO <wvlry elxcLa 18 HAW/ 

11AUP/A SJ (nL~v~Hliao) 131. IJ55 2051 z 1655 355 1956 x 1555 3000-3900 cwvlry elxcLa IS l9AUP/A 

11AWA JJ (wvvinue6l 13L SJfS 30X x 1653 ]55 1955 z 1555 2000-1900 uvlry elxcLa 10 ltAWA 

lfAVP1 S3 GRAY 13L 3355 MSj z 1633 155 1955 z 1555 12061500 unn vuw.a 18 S!1AVM 

' In[<rml mwanetK Iucusine unit. } Aul9matu: focus. I .3 5'dta, .1110 Ma. 

TONG—COL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOORFI ELD, NEW JERSEY, U.S.A., JUNE 1, 1961 PLATE #6180 



TUBE COMPARISON CHART 
21AVP4A-211P4 

~ ~ 

TU 
BY 

FGSRCO S ON 

~ 
~a 

y~}i = •y
3 

TYPE ~~,yJ4~~`" yP(3 u~Z' 

t C•

TUBE DIMEN

,

9

p

0N5 IN INGiES 

,y 

,y 

=WC~~  ~ u~ ~ 

'Pdr 

~ {-- }~, TYPE 

y  ~" - 

.i~~>~ ~~~ 
,5~ ,yCVyi c~~ 

Ov ~~ ~ ~ 5 •~of "T =P Or 

d3~ ~ ~ f

(Cmtinued Fmm Preceding Page) 

RECTANGULAR GLA55—MAGNETIC DEFLECTION— 
ELECTROSTATIC FOCUS-65° TO 6a• DEFLECTION 

ANGLE 

HAVP/A 33 (wLuuxAi¢e9) 1xL x3K 3054 x la% ]% 19K x 35K 2000.3500 unto slxrxa 18 HAVP/A 

HAVPp JJ (ataaRiAnu®) 12L 23K EON a 16% 1K 19K x 15K 1000.2900 cwnrr srxGas 20 HAVPN 

HAl?/ 40 GRAY 11L 33;4 I81K x 141K 1K 11% x 13% 2000-2500 cwvrrr sncaa 18 HAYP/ 

HXPI 40 GRAY 12L 23% 181!L x 141K ]% 1]% n 13% 2000-2500 cwnrr stnw.e 18 HXPI 

HXP/A 40 GRAY 11L 33% 18tKx HIK ]K H%z 1396 20002300 u I nct.e I8 HXP/A 

H1R/ W GRAY I2L 3J 20;4 x ISK fK 39K x 14K 500-]50 unrr slxcLe I8 f1YP/ 

HYPM +o (wx~Y N$eOl IxL x3 3nM.x ISK 1K 39K:I4K ~soo-]so c ry slxcu It ftYMA 

RECTANGULAR GLASS —MAGNETIC DEFLECTION— 
ELECTRUSTATIC FOCI15—I10° DEFLECTION ANGLE 

SERIES STRING OPERATION 

HCFt1 3856 (ntur,nrs[o) gNft 14K ZOK x 1656 5,(1 19K x ISK x0003500 cwvlrr Wane 19.8 f7QP/ 

f6CEP/A zaK f,L,G,m „:an) axR I4K EuH x 1a% sK 19K x ISK xaoo.]soo cwnrr none zE 11CR/A 

HCW/ x8% (wr,~alx,zep) 1FA 14K x0% a /6% SK 19K x i6% 2000-2500 cwvm none 39.8 ~ HCOPI 

HCSP/1 28% (.uValNtuo) ]FA 14K 2016 x 1656 SK 19K z i5K Z000x500 cwvrtr non[ 19.8 HELP/} 

HCZP/ 38% (navalftixr~sp) 8HR 14~K 2056 x la% SK 19K x ISK x000-x500 uvlrr s,nu.e 18 HCZP/ 

HDAP/ 38% L4GvleRrnrsap) 8HR 14~K x9Y. x la?6 SK 19K x ISK x000.2500 uvrte non[ 18 HDAPI 

HDEM 3856 fw¢avtxtz®) 8HR If~K 20% x Ib% SK 19K a 15K 2000-2500 uv xw.s 18 HDD/ 

HDEPIA 3856 fw¢vsRmrYzep) BNR 14~K 2056 x la% s+,( 19K x ISK x000.2500 cwvm s ncce x0 HDEPM~ 

HDNP/{ 28% (wtuvleAiliso) 8HR 14rK x0% x ib% SK 19K a ISK 1]00-2f00 uvty none 19.8 fiDNP/t 

HDKP/ :a% fwevvlxr:ep) 8HR 14~K 2054 a la% SK 19K x ISK 1100.3500 uvlrr non[ 19.8 HDKPI 

HEAP/ 28% CLEAR 81K i2tK 2056 a 165'! 3,54 19K x ISK 3000-350D cwnrr .rove I6.0 f1EN1 

HEMP/ 3J IwavlrRimiep) 8HR IlK 2054 x la% 4K 19K z 13K x000-1300 cnvrry nova 18.0 f1EMP/ 

HE0//• 33 fw[vulxlixo) B1R lIK 3054 x Ib% 3K 19K z ISK 15003000 cnvlry xoxn 311.0 HEW/• 

S/ER►/• a3 fwxo:::ep) e1R u'K wy,:la% 3K I9K :1sK Isaazobo cwnre none x9.9 HERP/• 

HESN m (u.v:macp) 815 IJ x0!4 x Ib% 4K 19K x 15K 2000.3500 uvlrr none 18.0 f1ESP/ 

HEXP/• 33 ]wLvu,xaep) 81R IIK 2054 x 1656 3K 19K x ISK 1000-x500 cwnrr none 3U.0 HEXP/• 

RECTANGVLAR GLASS —MAGNETIC FOCUS $ 
DEFLECTION -65' TO 6a• DEFLECTION ANGLE 

!Section Con]inued On Following Page) 

HAEP/• 40 GRAY 13N x5K 30% x ISK 1K 19% z 14K 500-]50 cwvrte 1 wa 10 91AEP/•

HARP/A• w („+v,rRlxlYzao) 13N 3JK 10% x ISK 1% 19K z 14K 500.]50 cwvm ]xrexxwl. 20 11AE►M• 

HAW►I b (u.~ulmiau) 12N ?37£ x0%* IbYa 154 19K x 15K 1000-2300 uvrte slxca[ 18 RAMP/ 

f1M►/ ~ GRAY 12N 32 K I61 K:I4~K ]K 11%x IJ% 500.150 c wnrr s,xct a i8 HMM 

HMP/A ~ (wwulxli¢¢) I3N xIK I81Kn14tK -]56 11%i 13% 300.]50 unrr stxct¢ IB f1MPM 

HZPI 40 GRAY IxD 33K 30X z i5K ]K 1956 z I4K NONE uvlrt s IB HZPI 

• internal magnetic launing unit. }HUM: 6.3 V rv, 450 Ma. •Tri-Potentul Facua. •Tri-Patentul Faua, 6.3 \'dta, 300 Ma. 



TUBE COMPARISON CHART 

21ZP4A-24XP4 
'C' 
r 

'C'? 
TUBE DESCRIPTION 'P̀ti~ ~d'r~ ~ 

BY GROUPS 
TYPE 

d`~P ' ai • 

t5?r 
~~ 

•~ 

TUBE DIMENSIONS IN INCHES !a' 
F 

r [ i~ 

ot"~ ~r T
10 •c. ~d"R ~Fti 
r =  ~ ?'~ TYPE 
~ 

J~' ~ 

• A ~ 
~~ D~=  2t3~ p~2Q 

o uv~ ~'SSW~ ~ 
~W ~ ~0 

w $Y'ae ~ 

iY~ ~~ `~'~ 

~~ To 

(CmtinuN From Pravadine Page) 

RECTANGULAR f.LA55—MAT.N'ETIC FOCI'S A 
DEFLECTION -65° TO 66° DEFLECTION ANf.LE 

=1=,P/A b GRAY lEN El1y 3053 z 159y 15{ 191y x I453r 500-150 cwvtn slnua I8 71ZP1A 

HTPN 40 GRAY 
(aflxumlz[o) t3N IJfy ZOH z ISfy 153 19'h z 141y 500150 cwvtrr stncca 18 S1ZPA 

RECTANGULAR GLA55—MAGNETIC DEFLECTION 
ELECTROSTATIC FOCUS-10°-ii° 

DEFLECTION ANGLE 

7/~0/ b (Movtmis9) 13L 33fy 30Y a 16ay ]53 195, a 14 500-550 cwvmr +one 18 f1BCP1 

77~M1 53 (aflGv H i gp) I3L 3J9y 30Y x 1653 ]y3 19)4 x IS 500150 cnvlsr Woos I8 7/BDP1 

ROUND METAL —MAGNETIC FOCUS d DEFLEtt10N 
—10• DEFLEtt10N ANGLE 

!lAP1 31 CLEAR I3D u58 ilt9y 153 I8 a 1353 NONE vnue 19 f!A►1 

77AP/A 3T GRAY 13D 31}3 3111y )13 11 a 1353. NONE [tn 
vrctu t9 7!A►M 

R ECTANf.U1.AR GLASS —MAGNETIC DEFI.ECTIO\— 
ELECTROSTATIC FOCUS -90° DEFLECTION ANc:LE 

f7A01• 50!3 fav~~vl~iaol I3L 19t5y 315y z 111( 553 191y x 1514 EOOO~E500 t:cvtry none Ig.O f7A01 •

77iP1 SOn,y f.uu~a +liao) 11L 1919y 1Hy z IlSy 515 191y z 15% D061500 cavlsv nonfl 31.0 fITP1 

RECTANf.ULAR C.LA55—MAGNETIC DEFLF.CTION— 
ELECI'ROSTATIC FOCfiS-110° DEFLECTION ANGLE 

f7pM soli fa[~,1xt:aw 8HR 1414 311y x 111( 41¢ 19iy z ISSi 1100.35W e.vtn none IR.O° 77N/' 

l7CP1• Sofa fu~vl~liaol 8HR 151y il9y a 11931 55( 195y • 1543 300615011 cvvlir non[ 3]0 770/ •

f7G1• 501{ rata~uvan) 8JR 139{ 115y z 1'i4y J1y 194y x 151£ EOOO~ISIA cnrtTv +m[ 3E.0 77CP1• 

77GM' S0~9y CLEAR dHR 151y 311y a D1y 513 191y z I5~ 1006E500 csrrtr n.+[ ZOA 77(111• 

77JP1" SMy (wcCvlvlis9) TFA ISIy 315y a t>1y Syr 191y z ISX 10061500 castry n..s[ 32.0 77111•° 

577111-' 5053 tnu at:uao9 8JR 1513 311y z 111y 31y 199y z 15H 3000.E300 <nvttt nova 33.0 77AP1a• 

RECTANGIILAR GLASS —MAGNETIC DEFLEtt10\—
ELECTRUSTATIC FOl'US— 114° DEFLECFION ANGLE 

77771 50 (aLVVlxtaao) 8HR uy3 3053 a 1653 453 1953 z 151y ]000.3500 cnvm [ona 3tA 

3E.0 

77111 

77V1/ 50 GRAY 
Guxtxtam) 8HR Il 5( 305{ a 161§ 415 1953 a 151y 30063500 tavltt none 77VPi 

7~A11 b GRAY 13D 3JNy M 67y 3315 a 164( NONE An +~a 16 fiA►I 
ROUND METAL —MAGNETIC FOCUS d DEFLECTION 

— EO° DEFLECTION ANGLE MAr/A b GRAY 
(.t~9nnlaw) l3D ISNy 34 bzlf 3215 a 16X NONE Mvcfl l6 

16 

74AP/A 

uA/N 71A♦a b (Wadi ul 13D 1JWy 34 6g1y 3153 x 161y NONE ur 
Mxuv 

DEFLECTION ~ BS LTO 81° DEFLECTIONANGLE 

7101 b GRAY 12N 315{ I3(Sy x 185y 153 315y x 16',3 3000.25W cwvm 9nua 30 71014 

710/A b (u9uRtdxliao) 13N 3115 331WI a 187y 155 315y z 1653 3000-39W uvm vncl.z 30 710}/A 

7A01/ b GRAY IIN 1153 utWl a IT,y 155 3113 z Ib>v 500110 cnvm unc[a I8 71WI 

71T1i b GRAY (a[uxtmaso) 13N 31 1S 331 1yz I81y 115 31M a 16Y. 350.150 c wvtrr vxcLv IB 71TM 

fiV11 b GRAY IIN 1353 33tygr x IgSy 115 ]193 x 161y 30003500 uvtry wxue E3 tIV/i 

71V►M b (attGi~nliao) 13N :113 33t1ya185y 15S 3143: 164y 30063500 cavtrr stn¢a 33 fIVP/A 

71X11 b GRAY 13D 315{ 33t1yxI81y 153 3113 a 16X NONE cwvlry uxua 30 7/131/ 

° Laminated. ° 6.l Volta, 450 Ma. • b.J \'o0q lOD Ma. • TeiPotmlul, b.J \ Wta 1110 Ma. 

TONG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOONFI ELD, NEW JERSEY, U.S.A.. JUNE 1, 1961 PLATE 56181 



TUBE COMPARISON CHART 
24AEP4-27VP4 

'N NBE DIMENS7pN$ BV INCHES V ~x 

,~ 
TUBE DESCRIPTION "rcS`~g ,d~FCL' ~ tel:' Apr  .p~ 

,S~'~ ~ f 'd~ 

BY GROUPS 
a
~~"~~f a` ~~ Q 24z 7y'̀7

y
S~ S ClY,•y~ ~c~ '~ G ~d"F 

~2'~TYPE TYPE ~f  y~ `  ~ d~~V 
~(~ ~K~W 

.!2'O'  l.~ ~rl~ 

RE(TANGULAR GL.4S5-31.4(:NETIC DEFI.ECTIDN— 
ELECTROSTATIC FO('US-85° DEFLECTION ANGLE 

f/AfP/ w (u.cllAihtteo) IIL 195{ 3215(2 185( 354 313{ z 1634 ]000.TSW <avin none 10 f/AfN 

f/AN►/ w (.uGIlRlnli[n) 12L SOSf SIN(z IP.( bS$ 113{1 x 165{ 1100.25W cal lrr vxr.Le 1i t/ANP/ 

SERIES STRING OPERATION f1AfP1 w Uu.~>Rlxuao) IIL 1954 zI•N z 183( 554 317L • 16M I1W~35W <nvin zone T2 f/ASPI 

f/A7T/ w (nelGiilxlia0) 12L 1954 ISIS(a I81(I Sy{ 3154 a IN!fl 3000-1500 envltt none 10 f/ATP( 

REC
DEFLECTIONGL 85' DEFLECTION ANGLE 

! 

f/AWI w 1u.elAililicol IIN IISf 121K [ 181{ TK 31K a 1634 i1M10-x5W cArm wxcxs z4.z f/AOPI 

f~ w GRAY 13L 3154 3113~a 181(> f54 31'.(1 z 163{ 1000.TSW~ <avltt a SO fICM 

f/OP/A 40 (uGIIRIHIi[n) 13L TISf TIIS{>a 18K rSS 311{ex 16i{ 20001900 tnvlrr alxc~s Ip f/~P/A 

~~/ b (neGvllAilsao) IIL 213{ I19(a I8K 755 11 rR • Ib~ T000.15W cavlrr newts 10 f/Y►/ 

RF.CT.4NGULAR GLASR—MAGNETIC DEFLECTION 

F.LECTROSTSERIES STRING (OPERATION 
ION ANGLE 

f/AL►1 35 L,1.~:1':aeo) 8NR 15}4 3313(a 1814 A{ 111(> [ 163{ 2000-i500 car err non[ M f/AEP/ 

f/AAV/ JI (ne~vlHlieo) 1FA 1534 1115(Ix 185§ 53(> 11+,{ z 1634 3000.7500 <n>ttt non[ T2 !/RANI 

]/ADP/• ]3 (nslGivlxli[o) BNR 153( S115y z 1854 S?4 II+,(a 185{ 11003500 <n1lrr nn.e 21 f/AOM> 

f/AV♦/4 ]3 (nsullAlKlsro) 11K 1{15( 1i174a 1835 434 IIl0 a 163{ II00.15W cnlrtr xona 30 - f/AVP/( 

f/AxP/} J3 (rl,Cilxliao) 6HR I5 j{ I313ya I8~ SS{ 31.R a 16?f 1]00.2500 cnntt xoxa 2i f/AxP/} 

RECTANGULAR GLASS —MAGNETIC DEFLECTION— 
ELECTROSTATIC FOCUS -110° DEFLECFION ANGLE 

lMWI Jz fal.uvuAil:rot 8HR 1534 TI17{ z 1855 Sly 31.(2 163{ 1000-25W cnvm xorve TO f/ABA/ 

f/AwP/ 3T GRAY 
(,O,Oylnln9) 8HR 143{ TT15yz IeSS {K Tlrr(s 165{ 3000-7500 uvltt nox w !/AYIP/ 

fAAN Ji (u~1lAlxliao) BNR 153{ 3317ya 1854 510 31?4 a 165{ SOW-1500 cavlrr xoxe 70.0 . f/~AP/ 

DEFLEC ION R BSLTO 90 MDEFLECTIONANGLE 

f7EM w Ly.uilnli[o) 11D 335{1 155f a 301j1 155 245j r 1854 NONE cnvltt nxcl.e w f7q/ 

f7CiN w GRAY 13D 335( ISX a WK ]55 143{ x 115; NONE cavlrr nxcu 22.5 flGPI 

f!L►/ w (u.GiIA]IAiliro) 13N 749( IS!y a w35 9.7(1 3]34a 1855 3564W <nvm alxcl.e 11 

fiW1 w GRAY ISN 33 53851 a SOS{( ]35 1434 a 185{ 500.)50 cnvltt a1x<xe I8 f7B!/ 

f1AP/ w (ne1Gi~11Ailia9) I3N 113( ISJG i 703j ]K 1434 a Its{ 500.150 cnvm xlxee[ 30 f7RP/ 

f7fP/ w (.y.vilRlAiliro) lie. 2J5( I59(a 305(1 ]SS T45(a 1854 500.]50 <nvlm alncse 30 f75P/ 
RECTANGULAR C.I.ASS —MAGNETIC DEFLECTION —
ELECTROSTATIC FOCUS -85• DEFLECTION ANGLE f7IR/ w GRAY IIL TJHI ISK a 101( ]S4 M a 1854 500->50 cnvtrr vncl.[ A tTUP{ 

f7VN w fu.G~ nua9) ISL 3136 IS!(a 307( s34 1434 a 1835 10061500 uvm xoxe t8 fTVP1 

• Hmtbr: b.J V9R>, 150 Ma. 1 Hmler: 6.3 Volu, JW Ma. s Nmler: 1.J5 Volu, 900 Ma. 



lABP4-8DP4 

CATHODE RAY PICTURE TUBES 

PHYSICAL DIMENSIONS 

OVERALL DIMENSIONS RASTER SIZE 

T ~_ ? 
:/ 'fie ~8da, ~C7~ e 

~
"
t
y

~ 
X08

TYPE BULB RASE ~~ S~?I)p ?°r?)~¢ ?.~~ ~7Wi` ~fi S`'3 ~"~i' ~,Y}` s p TYPE CONTACT ~ O:,~ ~#~ d7~ a~~ ~~•t ~a7.~"~35.~' yS~"3" t~'`~'t 

S~ 7AR►~ tnv.,v tn. x 
I)x 135a )% IK )% s'%

! ~ 

s fAR►1 

7Ar/ xox. "y n. JAl 1s54 )54 IK )K aK a!4 6 1K 7A►/ 

iQ/ au. the no6aau aunt eB4 13% IK IX ) 6 6K 3K I 70/ 

7EN/ uvin ur )"~°°ac 
]-nxa 

u 13C IIK e5f IK )% 3'% 6 sK I ISj 7D►1 

7p/ MON° "all 
nx"ncxu IIN 135E 654 IX ) 9 7E►1 

7G►/ "oxa m~err 
t1-nx

na IW I1K 335 ] f 95f 6 SK 1 76N 

7M►/ .naa u~""" ~i`one a 
nx 

cn 1)N II )5s 1K )K s4( sy5 1 7M1 

7~/ xoxe " °li ~rt~t I1G la5f 555 I f 95f 6 35§ 1 7~'/ 

7~/ cne a'ac 1{N 1955 10% i 1 9% 3 J5( 3~% 7W1 

701 tnv.vr w I3D uy4 a% IK )% sY( a s% a nK 7M/ 

7RI1 u )r ur 
aSV 

a 13N I1K esf IK )% sY( s ss4 a 71V1 

7n/ tn n tn. t 13Q 1354 )% IK JK 3~% a J55 m~ 

7p~/ cne a)u 
1!~ ~~ 

u IIN 19K 10% ) ) 9J5 3 33( 3.% 7WM 

eA►/  t°xa an 13x ui4 ) IK eX )54 )X ) sl4 t.V/ 

RM/A ."tnt c°xa ur `"y Y~au 13x x3t ) IK HS )If 1ff ) sK R.V/A 

Rp/ "o"a "iz~ ::.",, lac Ia55 sM 3 e5S IoM a a% y4 ep1 

~/ t.v.n tnr o-nx 
t ilAe IOK 654 IK eK° J'% )'%° )% s% RDN 

° Dueonal. 

TONG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION. BLOOMFI ELO. NEW JERSEY. U.S.A.. APRIL 1. 1961 PLATE e6135 



8FP4-lODP4 
NEATER RATINGS 

IYMCAL OPERATING [ONODIONS 
A_ND CNARACIEROTICS 

,yr 

CJ rW Jf~ r 
~Or J f fS Orley w(,3~',~r ,day ♦ ~ ~O♦  GSt y

TYPE DEXRIPTION ~ ~ ~Dr  ~ "~C
y
~~ g  

r
~~~,(S ~~ ~~,{ o~~/}}0 90~  grp ?O,wQ ~~~ .ate 

~ 'PFD +`X ~ d t  $'F e, ~` ~~°, ~•7~f
~s  or

s`_ f ~ 
E~~ o ~ ~~a~ ~l ~~ a. TYPE 

~t r  ~ F !  ~ 

tP►{ v 
luvwrn z[oceca h) 

aar vrew 6.J• 0.6 51NGI.E 1 ES YES M M 91Fo NO 19.6 1.3 16 b0 -SJ 113 b JS OF►/ 

OH/1 
_ 

IaLoalrcta°xaaex)•acr new 6. t ~Q% NONE NO VES M E ~ YFS 11 LS 11 
a 

]00 
J00 -b tNp/ 

OJN 
r•aracnacl.nss-n sinew 

•afatcvlxtan xaxaxl 
aE 6.1 s . \'ONE NO 1'ES M F. ~~~• NO. 30 1.5 16 J00 -SJ.S tJpO 

0180 aacrnxczr.na ranss-°raur vrew 6.3 0.6 NONE NO YFS M E• o ~ NO 33 1.3 16 
D< 

~ b0 -50 tXp1 

tYp/ aarnxcew cuas-wear new 6l• tl.6 NONE NU YES M E• dI a NO 33 1.5 16 J00 -SJ tY►/ 

9Ap/ vovxo w.nas-oreacr new I.5 3.1 NONE NO NO M E 40 NO 1 1.5 3 143! 330 -bt.! tAp1 

0(p/ aooxo cuss-onecr naw LS t.l NONE NO NO M M NO f 1.5 I -100 OC►1 

OQp{ aaaTurcw.na w.naa-0larcr naw 1.r O.J• SINGLE NO NO N E alU NO 6.t 1.3 5.3 300 -10 33 !WO 

tpp{,~ aecranuua uaaa-orear ala t spy 0.3• SINf.LF. NO NO M E >IOo NO 6.1 1.f 3.3 300 -b 13 1(~p/A 

10ARp1 vacrnrvcvnna cuas-waacr new 6.l 0.6 SINGLE NO NO N E •-t5 
0-90 

VES It 1.! >.5 
6 

500 
J00 -50 J3 10AR►1 

10ApIA 
_ 

nelu.carxrzen 
acvvax)atcr vrew 6.l 06 

• 

SINGLE NO NO M E •-65 
°-g0 

YES It 1.5 >.5 
~ 
re 
300 

J00 -SO J3 10Ap1A 

10AQN • Inta~vnvza° acna[axl 
seer vrew 6.I 0.6 BINGLE NO YES M E •-t5 

n-90 
YES IS 1.5 ].5 

Oc 

500 
J00 -50 l3 IOARIN 

10ANOC 
1Elar.a~arxrza°cxv[ax)•ar slew 6.l 0.6 SINGLE NO NO M F, n_g~p 1'ES 11 1.5 i.5 

6 

Sob 
JIID -50 lE IOApK 

11AW1 aecrnxcwwa ecnsa-wear naw /.1 OAS SINGLE NO YEB M E w-63 
n-90 

YES li 1.! 3.5 
a 

500 
300 -50 13 10AW1 

IOAE►I aafnricvrerze00xa 
~.~aai vrsw 6J OAS SINGLE NO VES M E u_gMp YES 11 1.5 TS 

a 

500 
J00 -50 JS 10AE►I 

IO~p/ aoVxo ¢•v -water vlaw 6.J 0.6 DOUBLE YES NO N M 50 YFS 10 1.5 9 ESO -IS 100 109 10p1 

10~p0A aa°xn unss-nrear naw 6.J 0.6 DOUBLE YES YFS M N 50 YFS 10 I.S 9 150 -l5 110 13D 10p/A 

IONIC tOlu~~vrx ten xacaw)ram 6.J 0.6 SINGLE YES NO M M 50 VES 10 1.! 9 150 -45 110 M IOW/( 

IORp/~ aO(ucrt ~aao xuax)lam 6.J 06 SINGLE YFS YFS M M SO VES 10 1.3 9 350 -45 110 d5 IORp/p 

1001 aooxo ass-wuci vrew 63 0.6 NONE NO NO M M 50 YFS 1T 1.! 9 310 -w IOC►/ 

/OaI aO(u.~~rxt o ti a u~ aw b.J 0.6 NONE NO NO M E 50 NO 10 1.3 L J310 350 -40 10Dp{ 

• Thermal c ar t<riat cs °I the huter are ronerollM such that heater volts n Burin the • DeOation Fatm: 
r<<e m~aed w°•;~rd t .ea w~nn orner rxa whim,. wreandr r 

tr°IIed~Hear r war 0 nda 
a on 

D.D.: 115 V, do/ia. 

• Recei.er (TecE T°Ee. t • Nwimnaal. o D'uTmal. c GrN / 4 Va raR. DaD.: 111 V. be/ix. 



8FP4-lODP4 

TYPE BULB 
CONTACT BASE 

OAI 

ON►1 

OJr/ 

0%N 

ev' foY ar L

sio°a~ 

B»~ ~6eaoec t 

f/JI 

001 

• 
6nX 

fOr1 
a.'  yea a, 

fW/A ~~ ~. 

f0AB~1 
a nn a

t0Ap1A 
an~~ 

tOAMA 
6 rx 

fOABrK 

t0AW1 

an ~ aL 

an,°.au

1oAV1 
av6V 

w 

L 

/OBr1 

IOpM 
noM~

.

toMK 
sY5 t~x 

10pID 

1001 '~~_Nmcu 

10DN 

° Diagonal. 

OVERALL [NMENSIONS ~ RASTER SIZE 

IZD IIK ~h sss° sK Iss° IK sK OF►1 

I2L 9K Icy ~r'SII° sIK 1AG lK sK /~/ 

eJL B~K sK 1K eK° sSs iK° IK sK BJ►1 

IPS It,(, 2K IK BK° sys i3fn 2K sK UVI 

lFG e~K SK 1 S'a aK° 2K iK SK OY71 

6.AL SI 9K IK 9 2K )K sK SK fA11 

4AF ISK eK IK yK 2K IK 101 

ISAD 13K 6K IK AK° 6K aK° +'K 6K aK +on 

12AD 1 „ 6K IK aKn a!s aK° >'!s a!S a15 fa1A 

ISL uK aK IK loss° sK yK° eK IOAMs 

12L DK aK IK IRK° K yyG° e YOABt/A 

uL IIK aK lu IaK° sK yes,° eK ass fOApA 

IZL uK 6K IK IOK° sK yK° eK aK 10AMK 

ISL IIK aK IK IOK° SK yK° 9K aK IOADN 

13L IIK aK Iti IRK° sK yK° eK aK /ewn~ 

12N IlK AK IK IRK 9K 9K yK IOBa 

I:N uK aK IK IOK yK yss 10B►IA 

ISN 1>K eK IK IRK yK, AK IOB~K 

ISN ItK IK IOK 9K yK 10BtID 

ISN 16s{ 2K IK IoK a 1001 

ISes uK eK IK IOK 9K / 10 W1 

TONG—SOL ELECTRIC INC., ELECT0.0N TUBE OIYISI ON, BLOONFIELD, NEW JERSET, U. S. A., APRIL 1, 1961 PLATE f6136 



10EP4-12UP4 
HEATER RATINGS TYPICAL OPEOATING CONDITIONS 

AND CHARACTERISTICS 

b } 

r~ f'` ttl~ ~ O2  p=p P,CW ~r, 
OGc" 40W ; +~O V02T ~ dt\

TYPE DEXRIPTION ~ a`~ ?~=W i~ ~~yP WC ~~' v  ~~:o ~?v rd' v~~ ~~~ ooOh o1.hePp ~W ~i ~~~ 

~ P 0 2P ,~~, 
P 

QW Y 
aW~ 

W+~ r Y,O ~~ oe O 
Y 

~ (3'~ o GJ ~3'Qa 3F 
qL*~ 

o  TYPE 
WQ ~ P 

V I' ~' d ~ y~Sr o~ ~ri

70EM vova°ccnss--vn¢cr vrew 6.3 0.6 DOUBLE VE6 NO M M 30 YE6 I2 8000 i30 ' -13 IJ2 10EP/ 

tOEN RO(nr.~~nn~zeo x  vcex) 
r¢ 6.l 0.6 NONE YES NO M M 50 VES 12 ].5 9 230 -45 110 tOPp{ 

fOFP/A PO1nen.~xrr~a<.x-r itew 6.3 0.6 NONE YEE YES M M 50 YES 11 1.5 11 250 -45 110 70FP/A 

10GP/ voxnv cross-maser vrew 6.3 0.6 NONE NO NO E E r NO 5 1.5 5 1150 -100 10GM 

10HM vovxn cuu-mvecr vrew 6.J O6 NONE NO NO E E a NO 5 1.5 5 IBOD -IOD tOHP/ 

tOTv~/ aovnv m.nss-vnecr vrew bJ VES NO M M 52 YES 10 1.5 9 -45 10AV/ 

1014V/A aouxo censs-vrven vrew a3 VFS YE6 M M 52 YFS 10 1.3 9 -45 70MP{A 

tORP/ 
_ 

a°f r.mttntz¢vx  vesv) 10 6.3 NO NO M E 50 YE6 16 1.5 11 
-Ssv 

+500 
300 -50 10RP/ 

10$P/ e(uuruzx¢avx e¢r)
new

63 NO YE6a M E 50 NO 14 1.5 14 1135 10D -33 10SP{ 

1]AP{ vocrvv cuss-n~aecr new 2.5 NO NO M E 35 NO T 5 T 14a0 150 -TS 1]AP/ 

1]01 aouxo civss-vtveer vrew 2.5 NO NO M M NO ] T -I10 1]C►{ 

1]x1 topxn m.nss-mvccr vrew a3 0.6 NONE YES NO M M 36 NO I3 1.3 10 350 -43 146 1]x1 

1]IEM v 
(u.Vwx~zeo xaeex) 1ew 6.l 0.6 NONE YE6 NO M M 53 YE6 12 1.3 10 130 -45 135 1]KM 

1]KP/A ROl inx~xtzeo xescx) 
yaw 

63 0.6 NONE VE6 YES M M 51 YE6 12 1.5 11 150 -63 I35 E]KPIA 

NAP{ aouxo ctwss-nraver new 6.3 0.6 DOUBLE Y£6 NO M M 34 VES 11 1S 11 350 -45 110 130 7]LP{ 

]]LMA aouxo cuss-mover vrtw a 3 O.a DOUBLE YE6 YE6 M M 54 YE6 12 LS H - I50 -43 110 120 1]LMA 

E]LP{~ PO( ~~~u~xtz~ev scaeen)18N as 0.6 DOUBLE YE6 YE6 M M 54 YE6 13 1.5 11 350 -43 110 JS 1]~P/~ 

1]CPI aoznv vr.nss-maser new 63 0.6 SINGLE YE6 NO M M 55 NO 13 LS 10 250 -43 IJS 80 Sz 1]OP/ 

1SOPIA noun° unse-mvecr new 6.3 0.6 SINGLE YE6 YES M M 55 NO 13 1.5 10 350 -45 IJS 80 51 ]]QP/A 

t]RP{ aouxo u6ss-mvscr vrew r,,3 06 61NGlE 1'E6 NO M M 56 NO 11 1.5 10 250 -45 135 80 51 1]PRI 

1]TPI aouxo cl.nu-vtvecr vlvw 63 0.6 DOUBLE YE6 NO M M 54 NO 13 1.5 11 250 -43 110 IM 1]TT{ 

NUPI aouxo ecru-mucr vrew aJ 0.6 DOUBLE YE6 NO M M 54 NO 12 1.5 11 130 -45 110 17W4 

• TM1ermal chararteristica of the hea er are contmlled sucM1 that M1ea er voltage a rgea du ing ~M1 o Deflection Factor: 

Hater warmmp time:111.0 x~o 
paded it is uxd witM1 otM1er ypn wFxM1 re amx arly con<rolted 

D,D.: 130 V. de/in. 

gun 1. x Hvnrontal. ~ Grid k 4 \'ollage. ¢ 6ph rival Faceplate DrD.: 100 V. do/in. 



10EP4-12UP4 
OVERALL DIMENSIONS RASTER SIZE 

,? ~ ? 
y  ~ a aa. o

f  
g~o

F
TYPE 

GON(ACT 
BASE 

J~o~~W?t" 
?W~ aP~ aP~ ~~~~y~

S,t~
,y
~3'ci_

,y
4~Sw,Y~'  ~3a r'p TYPE 

3" d  S' J' 

tORP/ .wu cne _nx I3N I]X aK 1K ]oX 9K 9X 10EPI 

10FP/ cnv~n cne 
".l 

vocec` I3N 1]X aK IK to95 9K 9 8 6 tOFM 

fOFP/A cnvm ne 
.ns ~ K .~. 

IZN I]X e16 ~,6 lo9s 9'A 9X 8 6 tOFPM 

10GM non. 
i3Bei"` 

ISG IaK sX z to uX 9 e s fOGM 

10NP1 none y 3l  tw 9"`
I+G 19X +X 3 lU ]8 BX 8 6 10NP1 

10AU'/ uvtn ue J~s_uO°̀  SZG li ]K 1K laX 9K 91{ tl 0 COMP/ 

COMP/A cnv~,r cne Aso KN. lxG 1] ]K SK 109; 9K 9X a a 10MP/A 

toRM cw.~.r ~.r ~ IZL 16K ]K 1K loX 9K 9X 10RP/ 

105P/ uv~m cwe sna~oMac~c tIM 16X >K 1K 101§ 9K 9X a 6 IOfP/ 

11AP/ cnr Y0i"` 
• 
6nH 6AL 38 9K IK 131{ ISK lOX 9X ]y{ 3K 1lAP/ 

1fCP/ c,e .aru a
6.ix 4AF IaX B IK 13K IOX IOX ]X aX 1f~P1 

ff~/ au". ue ` "~°Oe~>-e~nOC 13D nK S IK i3 IOK Il 10 ]K 1fJP1 

1fKP/ uvm cn. 
zd~ 

ooec~ 13N trX ]i6 tK 1zK toss z1X IOSS ]X 1fKP1 

/fKP/A cnvirr cnv "uoo c 
e ]r,n` 

12N 1]X ]X 1K 1316 IOy§ 11X 10K ]X 14KPIA 

<nv~.v cne Oys e~~~ 
13N 18X BK IK 131( l0ys 11 - 10 f54 4X 1fEP/ 

cnv~,r ur 
e

s~Po~:n I3N IaX el{ 1K 13K IaX 11 zo iX +X 1fLP/A 

11LP/C cnnrr cwe ~ ]EN 18X BX ~h Iz++~( IOK 11 10 ]K 1fLPlC 

1fOP/ 9ua cne ` c 13O 111§ ] tK 1316 101¢ II 10 ]15 {% 1f0P/ 

1faMA 9w«<ne .ran Izn ❑K ] SK IZK loX a to ]K +X 1f~MA 

/fRP/ .,,,,,, c"r  ~ '"s~oo'.~:~ un uX i 1K lz t9K a to >K „ tfRM 

1f7P/ uvm cne 
"n' 

p̀°°e~~ 1zo IeX 8X IK 1216 lots 11 l0 iX +X 1fTM 

ffW/ .leu{ cone ur sr
'~o~'~u. lm 18X a 1K I3K ]oX I1X loss ]X +Y. 1fUP/ 

TUNG-SOL ELF CTRIC INC., EIE LTftON TUBE DIVISION S DLOOMEIELD~ NF.W JERS EY E V.S.A.. APRiI 1. 1961 PLATE o61j7 



12UP4A-14DP4 
HEATER RATINGS TYPKAI ORERAtING CONDIiIONi 

AND CHARACIFAKiICS 

l ad' .(r Z ? 
4" 

,"' OW bW i W 1 . t0~ aF 
[9 Q9i Py'~ Fu 

P `O O~ P L O O V" O y  ~ b~G' 

TYPE DESCRIPTION ~° '2 3' ~ ., ~ a" ~ 9Y Q2E= 2 " e`?F O„-" {ty bW44 0., r i~ 
,O ,~~ ? O i~ . 9. W d' W W {"OJ '~ f 

d' U Pi` 
P ,O 00  9 0 xQP.O ? W2  ~ ~d̀y~ 

P O2P =wc1' 
4r  

OW 4 ~ P U upO~PF~r.Q~~Oe~ ~~ dE~ o~JW~33ta~dF ~~ TYPE 

a

1fUP/A vocx9 ueru-wnecr vsew 6.I 0.6 IXIDBLE YES VES M M 54 NO I3 1.5 It E50 -45 110 1fUP/A 

11UPA vOcx9 ueru-9asxr vsew b.l 0.6 OOURLE YES YES" M M 54 NO 13 1.5 It E50 -45 IJO 33 19UPA 

1fyM vorx9 cuss-9anecr vsew 6J 0.6 DOUBLE YES NO M M 55 YES 11 1.5 Il -55 11yM 

11WIA vovx9 ones-meecr vsew 6.3 0.6 DOUBLE YES YES M M 55 YES 13 1.5 11 -55 ~1yp/ p 

11W►/ nocxo cuss-wvecr vsew b.l 0.6 SINGLE VES YES M M 55 YES 12 1.5 10 -45 93 11TYPa 

11YP/ vooxo cuss-usvecr vnw 6.3 0.6 SINGLE NO NO M E 54 YES 1E 1.5 1t -55 1.0 i0 11yP/ 

111P/ so(ur~uswzeo~xvcrxj 
saw 6.3 06 SINGLE YES NO M M 54 YES 1E 1.5 11 350 -45 135 85 11j,/ 

11ZP/A xo{Loy 
xtso scveax)~w 6.3 0.6 SINGLE, YES VES Al M 59 YES t2 1.5 11 250 -a5 133 85 71T1/p 

1/ACM 
_ Relnzcv~xseeorxveex~vecr vex 6] 0.6 SINGLE, yES 1'F,S Al F, n~ YFS N 1.5 10 

_`0. 

+350 
115 -60 J6 71ACM 

t/AEP/ 0.eiA«>°~H„E ̀ x. 
cx~.e`r r~ew ba b.b rvorve No YEs nt E "-~,` Yts la Ls Iz 

_sOs 

+isH 
116 -41 1/AEP/ 

UAJPI ~ (,szt~vsx~zeo x'veex) 
veer view 6.3 0.6• SINGLE 1'ES T"ES M E u.~~0 

.. 
\"ES 11 1.5 9 

-tbo~ 
+400 

250 - 
~ 

-Is 
ll5xa 

E9 71AJP1 

0/ARP/ Re(ns.s~a~sxszeò sc cx) 
aver srew 

6.3 0.6 NONE N'O NO M E o.g0 YES la 1..5 10 00~ 
} t350 

50 0 1/ARP/ 

14ASP/ s 
(uxcutx am scv x) 

veer vsew bJ 06 NONE NO VES M1I E o_I10 YES it 1.5 t3 w -~~ 
+350 

30D -50 7/AS►/ 

~/ATP/ sc(n inxawzenexseex) 
vrxr vsew 6.3 OAS• NONE NO YES M E u.gp YES 14 1.5 10 ±~ 300 -4~ 1/ATP/ 

~/AUM 
v 
(uuuwtuco s~v x) 

acct vsew 6.3 0.45• NONE NO 1'FS M E o.q0 1'ES 16.5 1.5 12 
0^ 

350 
50 -40 11AUP1 

1/AVP{ 
v 

UzcVu~wze9`scvscx) 
vq-r vrsw 63 0.6~ NONE NO VFS M F, "_~~~ 1'ES I4 1.5 12 

-a50" 

350 
3W -50 1/AVP~ 

0/ATt~P/ Pe(uuuixue0`sceeext 
veer s ex 

6.3 0.45 NONE NO YES M E n ~ YES 14 1.5 11 
-tso• 

}350 
50 -39.5 1/AWP/ 

1//PI avcr.snctrtwv rxvss-wvecr vsew 6.3 0.6 SINGLE YES Y!S M M o_~~ VES 12 1.5 11 250. -a5 110 130 ~/Rp/ 

~/CP/ aecr.axc0~.sv cuss-n~vecr vrsw 6.3 0.6 SINGLE YES YES M 41 n-~0
VFS Ia 1.5 1E 300 -SS 115 EJ ~/gyp/ 

1/CP/A eC(,L,,~,„ae9 scveexl 
secs vsew b.l 0.6 SINGLE Y'ES YES M M o_J0 YES la 1.5 1E l00 -55 1KPIA 

1/D►1 vecrnxcvuv cus~bsvecr vsew b.l 0.6 DOUBLE YES 1'F5 M M 
af0 

NO l4 1.5 11 i50 -45 100 120 11ON 

• TM1e anal .M1a.ane.is.irs of tM1r M1eater are r9nt.otle a ,r M1enter toltaae vwvee during the 
>+'tr nee nuni.nixd I rovMM i used xit6 tM1ct FYI xM1x h ar. ,hail .ox n Di.vyxaal. x Hmimx<.I. tr IledutUeater warns-Op time: 11.0 wrondv~s .rid Y ! \ o sae. 



12UP4A-14DP4 
OVERALL DIMENSIONS RARER 9ZE 

W~'p  41S' AWN= dO 
BULB ~~ rd' d'ct' ~ WGS m~ ~~~J' ~~„ '~ct.. `?Sy .:c + TYPE 

CONTACT 
BASE C~„ O ~+~~' ~WyV,3'` artt 

~c,{~ ~o't~Yi  tarn da'Opr  v'i~~ t~~ 
TYPE 

#' ~ ~ ~ ~ 

1fUP1A xvxw,. max. ur °Yo_n°evw {̀i IxD n% a IK IxK lo% 11% mN iX aX 1fUHA 

1lIRN •.*u =°x. a,. x~v~ x~' IxD le% a xK ]xK IOX uX IoN >X aX 1lIMA 

1fVP1 uvm car 
a{~ 

{ inx 
Ixc le% iN IK IJK ION II l0 iN. 11VP1 

1fV►M °.v,rr "" xxs_n°n:c~'' Ixc I6 iX IK ITK Ib% a to iN 1fV►IA 

1fYlPs arvaaL ° nx 13WP{ t]X 5]K N IxK IxK tIN 6 6 a 1fW►1 

tfVP/ uv.rr ur 
sxs 

~~~ 13N IAX tN 1.( 13K ION IIN 4% 1fYP1 

1lZPI uv,tt car ao° 
s-nxxcaa

IxN li% ]N IK 13,0 ION IIN IN ION SN 11Z►1 

1fZP1A ur,tt ur °UO°yS-ex
ec IxN li% ]% IK IxK ION IIN ]N ION sN HZP/A 

f1A01 uvm ur b.]x 
tzL 1{K aN IK uo i~K u° IxK 9N 1M01 

f1AfT/ ca.m car xo °n 
5 6nx

au 13L IJ1( s% IK 1{° ]'K U° IxK aN 1MEP1 

t1Ag1 cav,rr ur ]r~x 
exR IIK sN IN ISN° s]K uN° IxN vN aX t1Ar1 

11ARPi uvm u, ~~ c a..~xrc
IxL uK sN op u° i~K ]m IxK sN 1MR►1 

11AfP1 <av,tt ur 
zx)'nx arro 

a cxT eNR ll% SK IX ISN° J~K IJN° 13K 9N 1{ABP/ 

fIATP1 < c r nv~rr ♦ moo a 
6~e~x~ 

uL ISK sN ~6 u° nK n° IxK aN 11ATN 

1MUp cay.rr car ~ wM
bnxx~ 

IxL IJK sN IK u° nK u° IxK aN 1/AUPI 

11AVP1 uv,ry ur xxt~nx 
a cxr eHR IIN 5K IN IJN° sK IJN° uK aN 11AVP1 

fIAY?I nc r cave n 
sy 

o°x
6nx 

IxL 1)K sN IK u° nK un IzK eX 14AWP1 

t/BP1 cnvm car 
sxs 

i ox'~ v̀~ 
1]N I6~K ]'K IK u'K° xi6 Ix N° IIK any 3% 1AP1 

1101 cax,m w ISN IaX ]'K IK IJK° a'6 IxJ(x ]IN e% aK 1101 

11CPM cav,,. ur "~~" c s .,xvca
IxN IeX nK IK InK° oi5 IxN° uN e% aK 1g1A 

tIDl1 ur,tt ur ~s_°°°au I3Q IaX n% xK u'K° P15 IxX° IIK E96 sN 11DP1 

Dineonnl. 

T LING-SOL ELECTRIC INO., ELECTRON TUeE DIVISION, BLOONFI ELD, NEN JER SET. U. S. A., APRIL 1, 1961 PLATE e6178 



14EP4-16AEP4 
HEATER RATINGS 

TYPNAL OPERATING CONDITIONS 
AND CNARACIERKTI~C`S 

C 
ad q9 2 2 ~`~' ~"r aW iW 

ip  ~ yOe  O F $ 
$ +i`/ Pi, ri  P  O COd3 ?P~ =Og f2„ 

i~~+ ~9t" iy 
pOW" Ur. ~i j TYPE DESCRIPTION o 

=v2 
~~ 

~~ WE 3'vW a~4~ v~ , 8~ O i 
~ ~ O P C~ C 4~ x. ~3.r +?~ +.o +;~~ f  Po =d(3e 

a e~0  (g j ~" dc's+ ~.? ~ TYPE P 2' ~a' 4P ~ ~` W~G ~PFY FP! F O i P 
~0 G WOGGJ ~ 

yy0~ 
Yid 

1BEP/ aecraxctiaa ¢"se--otva) view 6.3 0.6 SINGLE YFS VES M M p_10 YES 19 1.5 II ]00 -55 110 110 1{~{ 

1OGP4 aacvancvuv cuss-vraecr view 6.3 0.6 SINGLE NO YES M E o jy YES It 1.5 II 1910• Slq -53 f0 35 1/G// 

1AIP1 aacraxcvua r+•is--vraecr vtaw 6.3 0.6 SINGLE NO YES M E n.NMj YES 11 1.5 II ~ 
300 

300 -55 >p INN/ 

iNlPI aecr.Sxcvua cuss~levcr vlaw 6.l 06 SINGLE NO YFS M E n_g~p VES 11 LS II -~• 
+150 

]OD -50 JO 1{~{ 

UNP/A 
_ [s

lat"vv~nlzao0uanex) 
eecv vraw 6.3 0.6 SINGLE NO YFS M E p:~ YES 11 1.5 13 

_Spa 
}3~ 300 -50 SO 1{~P/A 

uOP1 auiancvaaa u.ass~ract)al¢w 6.3 0.6 SINGLE NO YES M E v.~p YES 11 1.3 9 _ Soo
♦ t]f0 

]ID -M li 3) 1/O►1 

lOG1A e l•t~mnrsao 
sucu¢a)aece rnw b, 0.6 SINGLE NO YFS M E am YES 11 1.5 9 

-SOw 
+ SIe~ 130 -N I) 1{«{A 

aeC]•nwl.aa m.1sa--otavice vraw 6.I 0.6 SINGLE NO YES M E p_~ YES 11 1.5 10 -Mw
+350 

.bD -1B 36 1/~P/ 

1MPIA [ (ncvv~tx~nv xvc n)
a[cr new 6.l 0.6 SINGLE NO YFS M E nm YES 11 IS 10 

_ypw 

}]50 
30D -u M 1M►/A 

1KP1 
_ 

[ (w vvulzw x•aeen) 
aacr naw b.l 0.6 SINGLE NO YES M E ~ VES I3.6 1.5 1] 

_yw 
+ t]a 300 -50 36 3B 10X{ 

1IUP{ [a(•;.ounlxan 
xveax)vrs)vlaw 6J 0.6 SINGLE YFS YES M M v,~0 NO IB 1.5 Ix 300 -50 103 1/UP/ 

11YIP/ 
[a

(aavvl~i"iw xan~¢n) 
aaaT naw 6.3 0.6 NONE NO YES M E e ~ YES 11 1.3 I3 + ~ 300 -50 1MT1 

t/XP/ aacrsncuaa va•ss-otvacr vtaw 6J 0.15•SINGLE NO YES N E o~ VES 16.5 1.5 li -~ 
+350 

app -50 ri ID 1/IfP1 

tIX►IA [ Iau~iltxmiaev xveax) 
vecr vraw b.J OAS• SINGLE NO YES M E o a5 YES 16.5 1.5 it 

_Spw

+350
I00 -50 31 30 11XP/A 

1/ZP1 [ lawuitxi,co xaecx) 
sect naw 6.3 0.6 NONE 'NO YES M E v.. q YES ISA 1.5 13 

Ow 
+±~ . 300 -50 tIL1 

1SAM aocxo ce"as-v~aecr vraw 6.3 0.6 NONE YES NO M M 31 NO IS IS II 350 -15 159 1SAN 

13CM avvxv uaaYvnxx vuv 6.3 0.6 DOUBLE YES NO M M 30 NO IS 1.5 IS 350 -13 113 109 1701 

16DP/ aovw cans.-onacr vraw b~ 0.6 SINGLE YFS NO M M 3> NO IS I.S II 350 -IS IW 90 58 1S~P/ 

1SMM awxv o..saa-uraa~vuw 6.l Ob SINGLE YES VFS M M 5) NO IS 1.5 13 350 -15 110 90 SB 1SCP/A 

1{Ap1 a¢-r~nwus crass-maaa naw 6J 0.6 SINGLE NO VES M E ^-10 VES 16 1.3 t1 b0 -55 >5 1{API 

1/A01 wv as-mawr vvw 6.3 0.6 SINGLE NO HO M E 60 YES 11 1.5 I] 350 -35 130 1M0/ 

16A[P/ vuvaxccuv coos-mvecr .yew 6.3 0.6 SINGLE NO YES M E o-)p YES 16 1.5 11 ]00 -35 13 1fAV1 

• Thermal chars of the hea are rolled .uch that h a vvlta rges during the 

O911Mu Meatek war uvm msse ~.0 
secoMsi•uxd w~tM1 other SPe whicA are vmdary -GzNI lVoltaae. oCivBwal, vHmtwl 1. •Frilled. 



14EP4-16AEP4 
OVERALL CNMENSIONS ~ RASTER SIZE 

TYPE BULB 
CONTACT 

BASE 

/ Pr ear WW2 

~cT 'S o w F Pdj ~ Q̂ 

O„W~ ."t der aF2' ~F r ,y~ F ~,w 3a Jy`.r~" 

11EP/ IZN Ibis 655 1±0 u,!0° 050 Izh° I I?5 Iss 3'.S tIFP1 

1/G►/ 13L 165{ 355 150 1150° 95{ 135§° D55 a55 tIGM 

tIHP1 IZL 1640 iu 110 II°.(° 950 1i55° 11~ e55 1NM1 

11NP/ IiL 111f d( ~~ 11° 340 IJ!¢° Isu1 1Y$1 

1MM I3L 1155 1'G 11° 3'S{ u!~° u+c IzsS tINP/A 

tIG1 13L 165( a±5 Iiti IJ~Ny P56 i3?j° 1155 0'S 1;5 11GP/ 

IIGIIA 
avtìP~ E  u 

13L 165{, 6;S 1*~ u~s~° a'0 I35i° 855 155 tq►IA 

tIR11 
0 

sn 

~u 
t3L u5{ 654 UO 11° 3'50 Is° 13{{ 655 tuv~ 

tIRNA 
s à %Y a

I1L 1150 a55 1~ 11° T1y II° 135Q 955 t16►/A 

f15►1 
6 n~~ 

I3L Ia50 655 130 N° TSO BA{° 135(, 05S 1dP1 

UU►1 s-o0eua I3D I6n0 3'h IK I3°~° 050 131/.° 1155 a55 1{IRI 

1/Y/►1 13L 135{ a~ 15{ 11° i~5{ I3° 1:u 955 f11Y►1 

uxP1 13L 1150 655 Iti 11° t~5{ I:Y{° I3N, 955 11xP1 

IIx►IA IEL u50 655 Ih u° 390 IS,S{° Izl{ Px 11x►M 

11711 I3L I35y 5t§ IK u° n5{ IJ° 1130 P55 IIDI 

/sw►1 13D mu 6'50 150 1 s55 1310 u 1x55 Rs5 1fAP1 

tsol ."~ p~~.1 I3D 3155 Iti 13~ 1355 11 135( 9h tfol 

1iD►1 
su~ 

o~u L 13D m55 6~SA IK Is% ul5 11 u55 955 IM 1fD►1 

1SONA 
a sn. a

I3D 3055 1~ Is55 1s5y 11 1335 055 vo►sA 
uAw1 I3N 1e55 iu ~~ Iby1° 1155 1155° 1355 1055 355 1{ABPI 

I{wo{ 51'. ° L I3N 3055 1~ 1655 115{ u+,5 1355 1055 155 uwol 

1{gEP1 c.,lry <.,. a p„ ~ 13I. 1655 355. 150 lay,° IIN u5{° I3!h 1055 355 1{AE►1 

T UNG-SOl ELECTRIC INC., ELECTRON TUBE OIYISION, Bl00NfIELD. NEW JERSET~ U. S. A., APRIL 1, 1961 PLATE W61j9 



16AP4-16RP4A 
HEATER RATINGS 

TYMCAL CIPFAAIING C0NDIf1ON5 
AND CHA{AC1FA0i5K5 

4 Q tld {Sr 1 Z 
4Eu 

~W OW i W i ~ G~ O F 
W Py; lc p rvO `O ~ P O O V ~ 4 V ~ .0 

TYPE DESCRIPTION 
@ 

~WQ ~? S ti  
P ~ 

Gay 
~ 3' Q? ZO i~ e`?~ Wry" ~1 i Wi4 r~ i 

O ?V SX ~ W O vW 
W~C P~U3{~sP~'~~O~O QO iPO QQ~ W? 3a`yY 

] 
P rvOFP *~, 

4V 4 V 
4U 

W+SOP 
t O PWK"0 

O f] ()] D'lWJ J"~f !~? cJ~  TYPE 

P 

16AP1 xo~ sn wxrsL-wvvr vsew 6.l 0.6 DO3!PI.E 1'ES NO M M 53 NO N .5 12 -35 1{AN 

~{A~{A .n. rvn a[rat-w.arr vsew 6.3 '0.6 DOIIBIE YF.S YF,S M M 53 NO It 1.3 lE J00 -55 80 ~{A►IA 

5{CY4 xo[rvp ctasx--psaecx claw 6.l 0.6 DOIIBLE VFS NU M M 51 NU IS 1.5 1] 250 -{3 110 INI 1{0/ 

1{D►1 vm xv w.ass-p~vecr vsew 6.3 0.6 p02!BLE YES NO M M EO NO IS 1.5 11 330 -{S 115 109 1{a/ 

7{DNA ans xv cuaa-nsa[cr vlaw 6.l 0.6 DOUBLE YFS 1'FS M M 6D NO IS 1.5 11 330 -t5 115 110 1{DIM 

1{EP/ vos.an uerat~sv[cx vrtw 6J 0.6 DOUBLE YES NO M M bD NO 1{ 1.5 13 300 -33 103 1{E►1 

1KP/A xvuxo uernt-p!aecr user 0.} 0.6 DOUBLE YFS YES M M M NO 11 1.5 13 300 -33 105 1{EP/A 

16E►/B xni rvv aerat-vrtecr new 6.3 0.6 DOUBLE YES YES M M W NO It 1.5 13 J00 -55 105 1{ENt 

16f►/ vo1 xv w.nss-osaxcr ssew 6.3 0.6 SINGLE YES NO M M 61 NO 16 1.5 I3 250 -{3 IW 105 50 i{RI 

~{(~/ vOs xv uarnl.-vlvecr new b.l 0.6 SINGLE 1'ES 1"ES M M 30 NO la 1.5 ix J00 -35 100 2J 1KaN 

1{Gt/A apl np xxinL-vrt[ci naw 6.l 0.6 SINGLE YES NO M AS >0 NO It 1.5 11 300 -35 100 JS 16GNA 

1{GSA vn1 rva unru-psvecr vrtw 6J 0.6 SINGLE YES YFSa M M 30 NO 1{ 1.5 12 1110 -55 100 35 1W~A 

16GrK xw xv carat-vlaxcr vs[w A3 Ob SINGLE YES NOv M M TO NO It 1.5 IS 300 -55 100 t5 1W~K 

76HP/ aovnp w.axa-waccr user 63 0.6 DOUBLE YFS NO M M fi0 YES li 1.5 l2 J00 -55 110 130 76H~/ 

~kWM xos no caass-vlvacr vs[w 63 0.6 DOUBLE YFS YFS M M M YFS 1{ 1.3 I3 J00 -55 110 130 1{M/A 

7{~/ xotnp w.wss-esaacr naw 6.3 0.6 DOUBLE VES NO M M b0 VES 11 1.5 11 150 -{5 113 130 ~{~/ 

1{Jt/A aotxp cuss-Drt[m naw 6.J 0.6 DOUBLE YFS VES M M W YES It 1.3 11 150 -tf 115 IA 1{x/A 

i{K~/ xeciaxcstav cuss-wxxcr oar 6.l 0.6 SINGLE 1'ES VFS M M p_30 YES 16 1.5 N 300 -55 90 30 1fK~1 

1{K~/A 1 ai~!~tu xxe I 
'cr v![w 6l 0.6 SINGLE YFS VES M M p p YFS 16 1.5 It 300 -55 90 JO 1{K~/A 

~{~~/ aotxp cross-wau-r vnr 6J 0.6 DOUBLE YFS NO M M SS 1'FS 1{ 1.5 12 J00 -55 110 1M 1{~~/ 

~{LNA aovxv unsa-prt[cr vrew b! O.b DOUBLE YES YFS M M 51 VES 11 1.5 11 300 -53 110 130 1{L►/A 

1{~/ appip cuss-waecx new 6J 0.6 DOUBLE YFS NO M M 60 YES It 1.5 13 300 -55 IIO 130 16AIP/ 

T{~{A aotxp class-vlaecr vrew W 0.6 DOUBLE VES YES M M b0 VES 11 1.5 li J00 -33 110 120 1MV/A 

16G/ aa-raxc[ua mwaa-wvrcr new qJ 0.6 DOUBLE YFS YES M M p_~ A'O 16 1.5 li 350 -13 I50 130 1{~1 

~{A~/ aecuxcuua uwss-waver ssaw 6J 0.6 SU:GLE YFS YES M M SY VF.S I{ 1.5 IS J00 -55 100 120 t{RH 

3{~/A 
v 
(u~1a1x1zep xveesj 

a[cr vrew E3 O.a SINGLE YFS YES M M u.>p YES N 1.5 12 300 -55 100 120 1fR~1A 

DiaOvnai n Harivmsal. • Frmtsd. 



16AP4-16RP4A 
OVERALL [NMENSIONS RASTER SIZE 

W2  W=  y~ F 

BULB ~~ e7cT t}cT ~t~ W~: 
t`eaJ' y ~ ~ ti  s P" 

TYPE BASE ~ WOW" ~,~' '° ̀"~ C ~Pi 2Wr`' o.i" 1'rr'" ~~ NPE 
CONiACi q' '8W2  ~ ~W? " = v `' h i s $o't t ter!' 4 3 ~ 5 W t y:t ~ 0.,~ 3 Q.3 $~ ~. ~aJ ya. ~ 3 may; 

i3" 

16AP4 uaru. °oxa ur ' i  ~oo~a"' uD :zH M6 1K uH IVK 1aX ISH 10 a 16API 

16APIA uaru. coxa ur IxD xxX zK tK ISH u'K 1aK uX to a /6APM 

1KP1 cwvm cnr ~~ q°°~~ 12D i1H aX IK 13H IaX 13 i{H toX 4H 16LP1 

16DP4 rwv~tt cwr 
vuo ,oN~arw IxD mH zH IK zsH 12H uH 1]H 10 1H 16DPI 

16DPIA cav~rr cwr 
s 

t nx va¢ IZD mH xH IK ISH IxH IaK 1]X to sX 16D►IA 

16EP/ aexu. coxa ue sal roncu. 13D 19K aH IK ISH 13h 1{X ISH 10 sX 16EM 

16EPIA uvru. coxa ue r ~"vmencw 12D 19K 6H IK 13H 12;6 I4H I3H 10 3X 1fEP1A 

16EPA uawa m9a ur IZD 19K sH IK uH 12K uH uH m sX 16EP/B 

16RI vwu ~r 
.as 

nnsrà~ 
1TD mH z 1K IaH uH a uH IOH aH 16FP1 

1KiPI asru. coxa ur 
ra3-rms~ 

1xD 1.1K 1K IK ssH 1oX uX vH 10 4 16GM 

/6GPIA uarw,. coca ur ,, l:D 13~K 3K tK 1sH IOX IaX 13X to + 16G/IA 

16WA uar.u. cox. ur 
vas ~"~"`, 

IxD 1>1S4 xK tK ISH IOX uX ISH 10 a 1WMB 

16GPK uaru. coxa ur v.s ̂ yu";,, Im I>'K xK IK uH 1oX uH uH to { 16G►K 

76HM uvlrr cwr vu-s r~`~` 
I:x x1H bH 1K uH uH uH uX IoH sH - 16HPI 

16HPIA uv.tt cwe say-nn~~ ~°^°~ ISN xIH eH 1K 13H t2H IaH 13H IOH 1X 16NPM 

16~/ cwvm cwr sainxo9awi _12N mH zH 1K IbH 13Y9 13 IJX IOH 16JM 

16JMA uvrzv ur 
.a

sviv
a~ 

IxN mX ]K IK IaH 13H Is ISH toH - 16JP/A 

16KPI uv~tt cwr 5S nx
9au IiN 18X zH IK Iby(a 11H 1{H° IJH IOX SX 16KPI 

16K►IA cwv~tt w va°s`nw 
cu' IZN IaH fH IK IaH° uH uH° 13H IoX SH 1iKP/A 

/6LPI ewv.tt cwe 
s 

s 
poop 1xN nH zH IK 1sH 1{H uH ISH ~ 1oH sX 16LM 

16LP/A cnwrr ur 1xN xxH >X 1K uH uH uH 1]H IOX 3X 16LPaA 

16MP4 cwr,rr ur s ~° 
uµa 

13N x1X eH IK IbH ISH s4X uH I9H aX 16MPI 

16MMA rwvlrx ur 
: sn°.°,.".• ux x1X aK 1K IbX 1]H 1aH ISH IOX aK 16AV/A 

16CM uv ® r 13D 19H aH 1K ibH° 11 13 ISK IOH 3X 164P1. 

16BM uvltt cu 
sun~4o

^ S-nx a~ 
ISN taH xK IK IaH° tIH 1a H° 11H 1oH aH /6RM 

16B►IA cwv,.r c.r awo 
se~uacw` 

1xN IaX xH IK I{H° 11H 1aH° uH wH aH 16RPM 

° a»I. 
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16SP4-176P4A 
HEATER RATINGS 

iY%CAL OPEPAIING CONDITIONS 
AND CHABACTEBRLICS 

~
y
!
.

F t~ 
i~C vW i'v~ 

! r O=  ~02 t7 rrC (> _"`" QZV 
ryh !tih W04e V ,,j,Sib

TYPE DESCRIPTION gyp~ 2dx 
Drr2 

i~~ys' ~~ ~ J  ~ W W~;;~= +off  H ,  o~ go <s0 esPO 22 ~~~ w~ 
~ 2' 

`` 
or" ox'Z~ pVO F` o+. 

~~ ~~ ~ ~ o Qr~.~o•F`~~ TYPE +r 
FP}y 2'e 

P ~ 

165P1 aor nn cuss-vsvecr new 6.l 0.6 DOUBLE YFS NO M M )0 YES 14 I.5 11 3011 -53 110 130 1f5►/ 

165~/A v0\xe wsss-waea~ view b.J 0.6 DOUBLE YES YES M M 10 YES 14 1.5 13 J00 -53 110 120 165►/A 

167x/ aeerbxeeua awss-water naw a,J 0.6 SINGLE YFS YES M M o_30 VFS 1{ 1.5 13 J00 115 {5 1{7r/ 

16UI/ vacraxcvuv ¢,ssr-oreacr naw 6.1 0.6 SINGLE YES YES M M p 10 NO 1! 1.5 13 300 100 1J 1{U~/ 

//V►/ aovwv u.au-waver new 6.1 0.6 SINGLE VFS YES M M )0 NO IS I.S lE 350 110 110 IJ 1~\/~/ 

1/Y/N aovxo cuss--vnecr naw 6.3 0.6 DOUBLE YGS YES M M )0 NO IS 1.5 IS 330 110 IM 1i~/ 

1/W►IA wa no wwu-waacr vraw 6.J 0.6 saUBLE VES YES M M >0 YFS I6 J.3 li 350 110 120 1/NrM 

1/XN arcr.axcvua w.wss-weacr new 6.3 0.6 DOUBLE YES YES el M ^']U NO 1.5 13 350 100 IM 1Uf~/ 

1/V~/ voexv osnss-vnecr view bJ 0.6 SINGLE YES 1'ES M M )0 Y6 1.! Ii 30D 100 33 1/1?/ 

1/Z~/ aovxo cuss-vsaecr naw 6.J 0.6 aaUBLE YES YES M M SI YES 1.5 Il 300 110 120 1/ZN 

1}/~/ aecrxxcvua u.ass-vuett view 6.] B6 SINGLE 1'FS T'FS AI al n_jp VFS I.5 11 300 -55 I00 >5 17At/ 

17A7N vecrxxuua u.sss-vlvacs new 6.3 0.6 SINGLE NO YES M E agMp \'ES 1.5 N -so w 300 -55 l) 17A7N 
+1300 

a~cw 
v l.sse„v~rusco 

_;lw 
17A7N scvssx)arrr 

6.1 06 51\GLE NO VES M E p:~ 1'ES I.5 I{ 0 
+300 

300 -55 J3 17A7f/A 

17AVN aecr.sacw.nv wu-vnecr vuw 6.l 0.6 SINGLE NO T'ES al E oyo YFS I6 1.5 li ae w J00 -55 
-15 

3p, 

17AVN 
4264 +15 xa 

17AV►/ aafvauvrn~ieo sccsxecn) 
°rcr naw 6.! 0.6 SINGLE NO YES M E o ~ YES 16 1.5 11 

igw 

+z64 
3110 -55 

-35 

+isw 
30 1fAVMA 

17X1 ° luuwlxt:eo scxeeax) 
aecr araw 6.3 0.6 NONE NO 1'ES 51 t. u~ 1'ES 16 1.3 N + cow 300 -50 171X1 

171X►1 aacrnxuua canes-water anew a.3 O.a3 51\"GLG YfS 1'Ei 31 E q~ Y S 1).6 1.5 I! +coo .HIO -50 18 11 171 / 

17/KNA °in:e~,:lex;:.ee~.ea,.°i 
aarr .lew a3 o.as sINGLE rEs YEv al E ~ T'Fs 1>.6 Is a : 6w

+vB 
Jao -lo )e 31 I7/KNA 

1„ ~ / at~~l v~~:avcu'vesxj 
ascr araw 6.5 Ba SINGLE Yt_s 1'F:S \I E „~ YES la 1.5 N -55x' Ilo -JI 3S 17/111/ 

+J00 

I7♦IMI RBI icvwigao sc.eE.') aecr naw a! 0.6 NONt: NO 1'IiS 81 F 
n.~5

1'ES 18 1.3 li - 150x 110 -al 1711N/ 
+3.N1 

17p/ aeer.sxeveaa cuu-waaer new b.J 0.6 SINGLE 1"FS 1'FS M aI p_ ~ NO Ib 1.5 I1 SIID -55 100 35 171/1 

17RIA aettnncavnb cuu-waeer vrtw 6) 0.6 SI\GL€ 1"ES 'F3 ?I 31 p_6^ Y6S 16 IS 11 Np -55 100 35 171r/A 

• Hwiravtnl. Diagonal. w Grid I t \'olwge. •Frwted. 

• Tlwrnul rM.~.reru~h~s of Ihr M1eav~r n.v revsrv0.~.1 ~~ ~ rl~a~ I. n Aur~ng rM1e 
' ml m riArA ~~ ad w~iih o~Mr ~slx vM~h nrr .onilnrlr .on 

rrollaN~IHcas.r warn 1uo ~inw: ! I A v~.wiAv 
a 

' 



16SP4-17BP4A 
OVERALL DIMENSIONS RASTER SIZE 

O' 
W=  W~ WZ

BULB P2 eP.ct' LL's ~~~ W~"~ ~~gF ~~~~. ~?y N5'SS ' TYPE 
CONTACT 

BASE W`~, ~WWD
Y
r =W~2

y
p =W~.

y
y; 05~.i ~w~~r ~ di ~ ° y ~~ i .kq'p TYPE 

d Ov S v6 ~PS O i ~Oi  ~t ,4oP~i ~W4.tit JyW 2'? ~b..i' 

Y~,165P/ uvlry ur SYS ry  ~w LEN Il5( ) I}y Is% IMy 14%~3' 13% 10 3% 16 1 

16SPM ~nv,rr ur 
r

s~oFv+u IEN IIt4 1 1% Is% loN, u% lJ% 10 5% 165PIA 

16TP1 uvrtr cnr 12N 18% 6% 15{ 16%° ll% I!%9 159h lo,y 6% 167►1 

16UP/ uw.,rr ur woos c 
~5-nx~~ 

12D 18% 6% 114 16%° it% Isu I5% loy, a% 1611P1 

16VM cnv,rr ur wvoo4° ~ tm t194 fi% t+,{, Is% tot{, u% 13% l9 a% 16VP1 

16WP/ u.~rr ur ° ~~° s°-rix'c
IZD 11% u% la% u% to 16WP/ 

16WP/A cnairy ur 
•w

on 
4 

ss°.r~xcc 
IEN 1]% ]t4 1,6 15% Iq,4 la% 1154 1054 4+{, 16WP/A 

16%M cn.,ry cnr 
ss 

o°°~~ 1m le% f% 1% tfi%° u% Is° u% lo% s% 16XP1 

16YP/ uv,tt cnr 
• 

4ww on 
9 

s°-nxsrtl`n` 
lEN 1144 1 1% 15% lOf4 la% 13% l0 15§ 16VP1 

1{ZP/ uvrcr cwe yw~° 5-nn~ 
IEN EEyj 1% 1:6 I5% 14% 1154 Ili to% J% 16ZP/ 

17A►/ cw.~rr ue s.°s-nxrc
"voov  L ISN le% a% n4 16%° It% 16 ta% lo% a~54 17A►1 

17AT►/ ur,rr ur 
:v6 

000 r'~ IZL Ic city ny tfits^ 954 Is54° lyg Etly 1fATP/ 

17AT►/A uv~m ur fi nx ~ IEL 1fi fink, 1% 1695° 9% ]5%° u% 1154 17ATPIA 

17AVP/ cwv,ry cwr 
a 
mo 
n°O-e,x

ccLLw,' 13L Is% fi% 1% 16%° 9% IS}4° IN% 1154 17AVPI 

17AV►/A r cw.~rr uv ar,x ~ IEL Is% s% ISL 1694° 9% Is46° lavy il% 17AVPM 

17BxI us~ry ur ~ oMs[ v IEL I1% 5% 1% 1694° 95. 15.4° 14% IIS'v 178x1 

17BKPI u.,rr c.e 
:a6~ H69as.t. 

IZL Is% fi% nG sfi%° 9% Ia% 11% 17BKP1 

17BKPIA <v cr n ,rr n nvous 
6-nx 

c.w ISL Is% fish Ik 16%° 9% a% r uy, 17BK►IA 

17BMP/ uv v ,r cwr °~9° ~ 
6-r,x

rc ISL I5% 6% 194 16%° 9% 1594° 1a9(, Il% 17BMP/ 

17BNP/ cnv,ry cnr s„6 r~n
rcu IEL Ia% 5% i% ifi%° 9y 1544° Ia54 tlh 17BNP/ 

178►4 cnv,rr cwr s nx Iztl 19% 1% 134 Ifi%° t1% 1594° la% 10% a% 17BM 

17BP/A cnvin cnr °wll°°R 
5-nx 

tEN 19% 194 15k 1694° lt% 1394° Ia~t4 Il% 17BMA 

° Di°e9na~. 
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17BP46-17CP4 
HEATER RAl1NG5 

TYPICAL pPERAiING CONp1ilON0 
ANO CHAEACIERKIKS 

a 
rJd . 

? i'~` ~W 
`
A
'

y
+
r 

!W W y wOa  OrT ~ I
g
~C 

xa 1'y 
'FZW j  C P C~ J  ~p~~?~ ?p  2Q (gf Gw ?~d' ~ Oa~~ OUW~ (0G t•f  tN TYPE DESCRIPTION Ci =(! t~t 

d' W ~' W.,• 1~d14 r pp p O az? p  aaf/ 
~ f p̀ / f ~~ 

4r ~ y  OW?V G~G F ~ r  jl~~~t0 
P.l U~ O ~ ty3pf ~ 3Fr ~~d TYfE 

P 
V 

/7pp 
a 

(upxniz[P x.e[xl 
r n.w 63 0.6 SINGLE YES YES M M n3Mp VES 16 t3 I3 300 -55 t00 SS 17M'M 

17p/C aeciwxcxua ¢n++-on[tT n.w 63 0.6 SINGLE YES YFS+ M M o.Ip YES 16 1.5 I1 30D -5! 100 35 17~~/~ 

17~M/ [ (uv~xnizno x"+[exO1e~ ww 6J Ob• SINGLE YES 1'ES M E p:~~a YFS IS 1.3 11 0
+300 

S00 -50 rol
+SSxa 

!f 17Y~/ 

H~SN a (uuvrt1eabrx.aaxl 
[ecr naw 6.3 0.13 NONE NO YES M F, n ~ YES 16 1.3 11 

_Spw 

+350 
300 -50 17KN 

1»W/ 
a 

(u\wnixa0cxuax) 
[acr n¢w 6.a 0.6 SINGLE YES YEE M E n.gMp YES 18 13 13 

-4g• 

+za 
300 -55 30 17~tM1 

I71V// 
[vUxv.~nxaeozscuaxjnatt vrtw 6.l 0.6• SINGLE YES YES M E p.110 YES 11.6 1.5 N +¢50 J00 -53.5 13 17~W1 

17~77N 
_ 

a (ucvxxrzu xt.an~ [~ 
n[w 6.3 0.6• NONE NO )'ES M E 

w.'go 
1'ES 1).b 1.5 14 

-50• 

4350 
300 -53.5 17~M►1 

/7~n/ a lup. n~i~ xuaxj [~ 
vnw bJ 0.13• NONE NO 1'ES M E --IIU vEs 1>.b 1.5 14 

u

+100 
3m -v.s I7~Y►1 

17♦u1 (uvv~nut 
Nxuax)[att vnw 6.3. 0.6 NONE NO YES M E x110 VES 16 1.3 11 +~ J00 -50 17/Z►/ 

17CA►1 "[(•rr~xv.~i.ocxwrax) 
acct n.w 63 0.6 NONE NO YFS M E x110 YFS lib 1.! 14 

_Spw 

+350 
300 -53.4 17C+V/ 

17C~►/ exiwxcn.wa Otu+-pnai nvw 6.3 0.6 SINGLE YES YES M E n.0~p YES IB 1.1 13 
_5p 

+JSO 
S00 -50 33 17M/ 

17CDM rwncuvn. uss- r vnw 
• Iwivvrxrtep x.uxl 

[ac t.1 0.15• NONE NO YES M E '-105
^-110 YES 16 1.3 13 

0 

+100 
000 °S

rump
ro 
D 

17CD!/ 

17CV/ [ (nvv~ ~ q  gp x ~ ~ 
ucr vnw 63 OAS NONE NO YES M E u_q~p YFS I6 1.5 11 

_~• 

4350 
300 -50 17Q1/ 

/7CFT/ [ (uc~xv. f cx ~) 
.cr n.w 6.1 0.6 NONE NO YES M E o9p YFS 16 1.5 11 -So 

+35D 
J00 -50 17Ci~/ 

1701 ..crwxcvw ctws+-N.att vnw 6.3 0.6 NUNE NO YES M E p: p YES 11 1.5 11 
+3i0 ~ -~ 

17~~/ .

17CK►1 coax .xzmpx:  .e
Y I [acr vnv 6.3 0.6• SINGLE YES YES M E 0.110 YES IS 1.! 14 4t~ 300 -50 

-I! 

+35 
.. p 

17CKf/ 

17CE►1 lwiurcirx~tw K"[uxl 
"~ vrtw 63 0.6 SINGLE YES YES M E n~ YES 1].b 1.f 11 

.g• 

+364 
300 -53.5 3! 1701►/ 

T/CAM/ • (uV rc' '6~¢xa.`: xbnecr vuw 6J 0.6• NONE NO YES M E x 903 YES 1>.b 1.5 N 
0• 

+IW 
50 -b 17CIN1 

170f/ [ (uvwnv.p x.een~ 
uR am 6.3 0.6' NONE NO {'ES M E n9Mp 1'ES I1.6 1.5 11 Oio 

HW 
50 -43.5 /7df/ 

17Q1 .rcrwxcvua veru-N..cr vuw 63 0.6 SINGLE YFS Y'ESI M M ~ NO Ib 13 11 300 -55 101 SO 17(1'/ 

•Thermal 
charvazlez 

of i Md X41 oxlydkd\ uch xhar heaxer draK aurpn r [ M1 +FranM. w Diayoul. n Hmamul, w Grid t 1 \'ol age. 
r 'dN~z is wed w. other tlpes •hkh are+ rilarly w rnikd. 

Heater war -uP xime 1i11.0+ecwde. 

~~ 



176P46-17CP4 
OVERALL DIMENSIONS ~ RASTER SIZE 

TYPE 
BULB 

COMACf 
BASE 

/ 
r~, 

S  ~t a P~ ~ ~, iWW 
~h 

o„Y „3 aTr aPt ~~ r ~`aP~'' 
~`~'~; fi r/

17p/B ITN 19X 3u iY4 IaSS^ llu uu~^ u~3i 1155 

17gK 
~S rin 

13N IVH 3u 114 165{^ IlSj t555o 141$ 1055 

t7BRM BHR 1314 1H Ig54o 354 ISe/4̂  145j 11~He

tnsP/ 
bn 

13L u54 555 1~ 1655^ 955 1114 11 ye 

1nuP/ 13L Isu au IK 1a95^ 955 Iss{P usi 1115 

tnVH IFA 1554 au lye Iasi^ 3u ssuo I1~ I1~Si 

1»Y7M 
~6 ~n 

)FA 1Tsi ]54 Ifu~ >54 Issc^ 11x Ileli 

1nrP/ Q.~.~w >FA 1351 Sli lu 14un 3u Isu= I4y, 11~4i 

tnZ►/ 
sr'~` 

Nr:: 8HR 1311 s+,i 155 i5fi° 3u uuo 14~ II~K 

t7CA►/ ryi 6HR ITSi s+~G 154 IbSi^ 3u Isuo 145j 1114 

17CBP/ 6 
:oXK.LL 7TL Isu by[ iti lau° 914 Isfk° 1411 1154 

1KDP/ 
~> nu 

eHR sli 154 169i° 3K 1354^ 1454 11e~ 

1xEP1 
e~ s~ 

13L Is su 13i I6Ne^ 915 11H t1e34 

1xrP/ 12L Is su Iti ,4w^ 954 1454 IteHe 

lxcr/ 12L 1351 ss4 134 1655^ IleSi 159i° 1411 1155 

17CKN 
sv
'eeGei4~ BHR Iasi siy Iss Iasi" ]!~ Is±, u54 11eu 

nct,P/ e".o~. w< 1TL Isu au 1~ tau^ 95; IsSi° 1454 1114 

17CAV/ avonec I3L 1555 555 N.i 1655̂ 914 11He 11~ 

17CNP/ 
sr
6t,oNec¢ ITL ]5 s5§ tti IM4^ 955 14j5 II~Ne 

1xr/ x.t~` 13D 1855 354 IS{ 16fi^ t 154 1555^ ]15f 11 

-ITarynal. 

su 1ma 

17NK 

t»Rn 

17K►/ 

CHUM 

1nVP1 

17BgP/ 

tnrP/ 

1nv~ 

1xAr/ 

17CB►/ 

11CDN 

17CE►/ 

t7CFP/ 

txoP/ 

fl EKP/ 

17CL►/ 

17CMN 

ncrr/ 

455 17C►/ 
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11CP4A-i7DSP4 
HEATER - RATINGS TYPN'a'L OPERATING CONDITIONS 

AND CHARACTERISTICS 

35x. 

y Q 
Mar. 

~ 2 ZeuY v 14r 9 ~tv ♦99•'a i O l.Of  O (it' 
h !W Py4 ! P O OO =P`U ra w s2G ph Thy 4y,t O•. F,2 .F~ Y ~2 S 1v ~ ~ t~O`a ? d' (%r ?d' 

bevy 
Ov OU" F9 TYPE DESCRIPTION a n Y~ rd o. W OG wW ,N.00a V 7s Oo :`o pro z~~W2  3~ 

~ ~ O F 4 G4e y O+v }I P }'O }'U s O 2J 0.1 O'.J J"P ~T4v~wF F<
y  TYPE 

P S '~cY 
tP 

OW 0Y'ZU a"GOG FPF 20~ F O t r 
.10  G YOIJP  Y Xxw 

Ov 

P 

17QIA aecruacn.av were.-Onecr vnw 63 0.6 SINGLE YES YES M M p_10 NO 16 1.5 I1 300 -55 104 50 17CP/A 

/7CRP{ 
raxaeraa w.aaa- <r vtaw 0. 

(aevwmsxa0 
xveex)0.0. 43 o.b NONE Iv0 5 Es M E n9p YES v 6 1.5 14 

Ow 

}]50 
50 17CRP{ 

17CSP{ 
_ 

a (,u p~,x  
zmau.eax)azcT vsew 4.3 0.6• NONE NO YES M E o.l t0 YFS 1].6 1.5 14 

Ow 

}350 
]00 -53.5 17CSM 

17C~ {
4 (asAex ~s~i zn Osve 

nu<r vsew 63 045• NONE NO VES M E n_~~~ VES l)6 I.5 14 
0-

J 400 
300 -5].5 17CTM 

17CUE1 0.E(n~vsxszeP 
xveex)ucr vsew 4.J 

t 
OS% NONE NO YES M E W^ YES 1>6 1.5 14 -50

}350 
300 -43.5 17CUM 

17CVP{ ° U~~~ x~zmcx~ 
~vecT vnw 

6.3 03• NO NO YES M E n.110 YES 1].6 1.5 14 
0-

+400 
300 -53.5 17CVP1 

17CWP1 eecrsrvcurav cuss-useecr v,ew 6.3 0.6 NONE NO YES M E `OSv OP YES l6 1S 14 
-SOw 

}350 
400 -64 17CWM 

17CXP/ 16(uva0.GisxsazePcxeesx~ 
veer vsew 63 0.45 NONE NO YF.S M E ayo YES 16 1.5 t4 

-50 

+350 
50 -39.5 17CKP/ 

17CYP1 0.C( zvw x ie Gxvaen) 
seer vsew 6.3 0.6 NONE NO l'ES M E 90~ YES 16 1.5 14 

_SOw 

}J50 
450 , -]3 17CIRs 

1.7C2r { axcvua crass- cT vsew ev
(aaewsw~xeP xeaax) 

0.e 6.3 0.6 NONE NO 1'ES M E 90^ YES 16 IS I4 - 'mow
+350 

450 -]3 17GZP/ 

1roAP/ aecTancsrtae class-n~aecr vnw * gip% 0.45' NONE NO YES M E ~~~ VES 1].4 1.5 If 
Irow 

sbH 
300 -5].5 17DAP/ 

17DlPI 
*axcucwa cs.ass--o eT vsew 0.0.

(.ucwnrzm u¢eew)sa 63 OSJ•
3 % SINGLE NO YES 51 E ]v 

>Ou YES 1> 6 IS 14 
_ypw 

4,j °C0 300 -SJ.S 30 17DBI1 

lroer{ raxaeraa ~ a„- <T Ynw 0. 
(azvw,xneP xus:x) 0.6

63 
~ O5~

NONE NO YES M E ~ YES 1].6 1.5 16 

-50, 
t300 

JOJ 

_ 
-53.5 Iron/ 

1roEP/ Pe(wVnu~renP xav 
n')vacT view 2.35.06• NONE NO YESx \1 E !OP YES 11.6 1.5 14 

a• 

+WO 
500 -5].5 1+DEP1 

17DHP1 0. (d.cwsxsxeP 
xveerv)vecr vsew 6.3 0.45• NOTE NO NOa M E IOSv 

IIDo YES 16 1.5 14 
Ow 

+400 
500 -5].5 1roXP1 

i7D~/ 0. (wuwn~zm ~uvaex)
lveer vnw 63 03• SINGLE NO YESx M E W^ YES 1I.6 I.5 M 

_ 0̀.pw 
+~ J00 -53.5 3l i7DX{ 

17DKP1 
Be("ae"uwsx~uuxecexjveerv,ew 6.3 35~ NONE NO YESx M E ~IUo YES 1].b 1.5 14 

Ov 
+~ 500 -60.5 1roKP{ 

17DLq 
<raxon.aa eeas:- T Ytew 

10.(u.vusx,zm xvccx) R0.0 6.3 
to'U~

NONE NO NOs M E ~~~v YES 18 1.5 1] 
+500 

450 -50 1roEP/ 

17D0►1 Taxcvrav <xass- cr vsew 
1e(u.vwsxs<ev xveex) 0.6 6.3 

*'S5•
% NONE NO YESv M E IOSp 

I10 YES 1i.6 1.5 14.5 
_3~w 

}350 50 -43.5 17DCP/ 

17DH4 0. (w w~n~zeP xaveaxj 
euT vsew 63 0.6• NONE NO NO M E AIM YES 18 1.5 14 

Oro 
450 -43.5 7roSP/ 

n DiaHnnal. v Horimnnl. a Froelee * CY iMr:cal Face Plate. - Grid g Vdtage. *Special 'Filter" Glaav Face Plate 

x Sph<nul F'att %ate. • TM1 anal c an ¢rata's d t e M1eat r a ontrdled our [hat heater vdtage a2rgn during zh< wGeid 83. 
cycle zed P vided a used wx other types which n mlarly mn 

trdlM~Heater war P me: 11. aeconda.a 



17CP4A-17DSP4 
OVERALL DIMENSIONS I RASTER SIZE 

TYPE BULB 
CONTACT 

BASE 

/ 
r 

~ 
WWa 

~ Q? 

~~iC =vb~i Per`" 
dPr ~e~ °~ t i  X 3 3 ~ / a a ~ ,.~a ~ 

17C►/A ' ~ n~:~ 12D IeJs >s6 lu lave^ uK ,Sss ,4,~ 11 4Y. 17C►IA 

17CRb 12L 149{ 5~ Iti 169{0 855 1516v 1438 it 17CR►/ 

nCSP/ rFn 1 sfp If{ 1a1(v ru urc° uu lu 17C~P1 

17C7P/ 
s o, o~e~.ro 

bHR 121( s+T, 1 u 161{v r55 ss;~ uM 11 17C7►4 

17CW/ 11L 1 su ISb lasfi° 995 I51(v lox 1H5( t7CUN 

17CVM 
~i~e w 

exR 129( sK lu ta!(,v ru Is9{~ uya x~u 17CVP1 

ncwP/ exR Ilu 9f5 IH la1f,° rK Isss~ 193e 11~~ nCN?/ 

ncxr/ 
~~: 

I1L 141( 53§ l5(, ]ass^ 95G I5f(y 1434 11 Ye ncxP~ 

77CYP/ ISL 14 4s5 lu la,vo 955 ISsva I1~ 1HSy ncvr~ 

17CZP/ 12L 139{ 655 1 1696n s~ Is1fi^ 143y H55 17CZP/ 

17DAP/ 
ax'w~x 

8JK IOISf 31y 195 Iy,Go ru 15uo ux It~K 17DAP/ 

nose/ s,~bops~ 12L 191( If§ 1 (, 1a95- ulu ISSy° 149( 1155 sM 17DBP/ 

17Dp/ 12L 14~ 595 154 169f° 995 ly9yn 141( 1155 17DQ/ 

17DEP/ s-&nX 
x[Lt aJN ta5i SX lu 165yv r55 ISY,° 149E x~N, /7DE►1 

17DFIPI 6HR nsf 45{ 155 16S~v >fs lsyv 149j 11'K 17DW/ 

t7DF/ ISL 159{ ass lu la9go 9y1 Iss4= 14iy 11 Yi 17DJP/ 

/7DK►1 s-8 e,ei
xeu BJR IO~SG 31{ IH 1a1{° rys u5Q" 14;y 11~~ 17DKP/ 

/7DL/4 8T5 11~ Sri{ l5f 161(° ry, Isya° 14~ D~5( 17DLP/ 

/7D~P/ ~o- ~" >FA 12y 1~ la>pe ru Is%° u?; 1154 flDCM 

17D5►/ 8HR tlys 4y, Ifs 165yv ru IS%v 14~ l~xl 77DSP/ 

Dn8msl. 

TUNG—GOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY, U.S.A., APRIL 1, 1961 PIATE M614j 



17DTP4-11YP4 
HEATER RATINGS 

iY%CAL OPEBAIING CONDDIONS 
AND CMAAA[TERKIKS 

,~ ,yu 
z(n ET P'` JT~~'~" ,p=  OZ~ 4r~ da, &~ 6, y ahs 

1,v0 OF ~ 62 

TYPE DESCRIPTION ,~ dam ?~~ ` ~'~'f'd 7  WC~ ~~' vE °`o~ q~~8' t~`c,~ 28' ~.~, g~ 9~p4 i? ~r F~~ 

2 ` ~O Y {~• \ w, 
(a4' +2  P # o t"~~d' 2 0 ?~O tl~~D ci.`  STt~' a7c*F 4y?  ti  TYPE 

f 2' ~ 
t 4° ~f ~GOt. 27F` ~PytF OY Y , O ~'GJe ~` Y44̀  

4 Y 

17DTM aecrawcctwn evnas-maacr view 6.J 
i3o NONE NO NO M E 11~ YES 11.6 1.5 14 

4W
J00 -50 1~T// 

17G7R1 
raxccr..av cues- rvsaw 

P6(ncux~xizeo scacexl 
nee b.l 0.45' NONE NO YES M E lOSx

IIW Y!S 11.6 1.5 14 m 
600 

500 -(O.5 17CK►4 

ITEM aecraxcvaaa caass-vrtecr vsvw 6.3 0.6 SINGLE NO YES M E n1U YFS IB 1.5 12 =~ 
JIOOw 

S00 -33 JS 17F►1 

17AIA ae<ranceu -vuaci vsaw b.J 0.6 SINGLE NO VFS* M E ~ YFS ID 1.! I2 3100
2940w 

]00 -33 JO 35 17FT/A 

17tH aecraxcvua urru,-maui vsnw 6.3 0.6 SINGLE NO YESa M E v.,p NO 16 1.5 I4 2[o0w
321q 

300 -SS 40 176P1 

17E1F/ eaciancuLnv cs.wss-waeci .law 6.l 0.6 SINGLE NO VES M E v~,0 VES 16 1.5 I4 -~ 
+l10 

300 -53 BS 7ri P/ 

17HMA vecraxcvrwv cs,wx-vsucr vrtw 6.l 0.6 SINGLE NO YES* M E o_10 YES Ib 1.5 N 
53 

Jao ]OJ -53 65 17~/A 

17HF1! 1eU~uu~xaeo scevexl 
veer vsfw 

6.3 0.6 SINGLE NO VFS M E n-2U YES tb 1.3 14 
_50. 

+np 
3110 -SO ]0 17~~ 

17fY4 aenwxcvua cuss-mfa'r nnw 6.3 0.6 SINGLE VFS YFS M M o_I~ YES Je 1.5 16 300 -55 100 45 17~/ 

17KN aenaxcctwa w.aaa-waeci vsaw a.3 0.6 SINGLE NO YES M E o.,Q YES 16 1.5 lE ]00 -53 so t7KH 

17K~/A` ° (nravutxszevcxaeex} 
veer vsaw 6.! 0.6 SINGLE. NO 1'ES M E ^.fU YES 16 1.3 12 J00 -53 50 1TKMA 

earaxcvtae crass-vsvui vsaw 6.] 0.6 SINGLE NO VESv M E q~~ VES Ia 1.5 12 6100w 300 -55 ]0 35 17E~1 

17L►/A °e(",,,,,u~zeo`Y.eex) 
veer vtaw 

b.l 0.6 SINGLE - NO YFSn M E o:10 YES 16 1.! If 
-56w 

+J10 
lro -55 

-IS 
t 

+25 p 
8! 17~~IA 

17Q►/ vecianevvaa sewss-v~vacr vrtw 6.3 0.6 SINGLE YES YESz M M n~]U VES 16 1.5 12 300 -55 100 !S 170►1 

17OY/A R8(aysv paev xv¢ex) 
eeci tsew 

6.J 0.6 SINGLE YES VESa M N u-fU VES IB 1.3 14 J00 -50 95 311 17W/A 

17RM aeciaxc«wa cuss-moan vsaw a3 0.6 SINGLE NO YES M E ~ VFS 16 1.3 lE 0 ]p0 -55 )S l5 17RN 

17RP/C a (u,ussw~uvseeean)aHn 
vsnw 6.3 0.6 SINGLE NO YES M E v.jp VES 16 1.3 12 0 ]110 -55 i5 35 17RPIi 

175P1 aenancmwa cuss-osvecr vsnw 6J 0.6 SINGLE NO YESv N E •-20 YES 14 1.5 1J 250 -Sp 120 b 17$►/ 

17TH aenwxcuaae usrwv-mvecr vsaw 6.3 0.6 SINGLE NO YESv M E ~ NO 16 1.3 l4 55
300 

J00 -55 l5 17TP/ 

1711►1 teciaxcut.aa cuss-mazer vsaw 6.3 0.6 SINGLE YES YESa M M v-30 YES l4 1.5 11 250 -50 110 INI !A 17ur/ 

17Vh aecraxcmaa uass-maccr vsaw 6.3 0.6 SINGLE NO YESn M E ~ YES ib 1.5 M 0 S00 -55 3J 17V~/ 

17~'W ve(u.vulxszev 
scasen)veer vuw 6.3 O.b SINGLE NO YESv M E ~ YES I6 1.5 I4 0 J00 -55 35 17~/~ 

/7Yr/ xxciwxcvLwv cuss-maett vrtw 63 0.6 SINGLE Il'ES YESz N Y c,U VES 18 1.5 16 300 -55 100 45 17YN 

w Grid k4 \'vlm8e. staid YJ. •TM1ermal CM1

L

arectttutin, tc. •Horiwntl vD~agvnal. 



17DTP4-17YP4 
OVERALL DIMENSIONS RASTER SIZE 

2 ? 2 
? Q, Q • 4rQ, W' QW Fp 

BULB elQ v. $S bW e4° !`vid4+' s~~ s~S„ yLiy TYPE 
CONTACT 

BASE 9Tg, ~,~S49rr? _'°?,.P' 2'2'~ m~F`~i•' ~r`Ff} ~ di o.P g:~r` r TYPE 
0e O„W,~ v a T'r aer ~~~t St arr hf~3z ~W~''~' td~ 

5' S, J 

17D7►/ u.nr cnr 
s.r1 

e„*~e 8110. tOH J?; IX 16Nr° )Yr ISX° l4X 115( 17DTP/ 

17DI1P1 c~v~rr c.r r8iiu ~~ BJR IO~S6 356 IX 1616° >X 15?. 14H 1156 17DKf/ 

1m/ c.. ~~v cae x ~o9e ~ 
e

6nx c
I3L 19H JH 116 Iag49 11X ISH° x4H I9X /7FT1 

Im/A .a.,rr cn. "oo" ~ bnx" I3L 19X ]H « 1644° I1X ,5H° 14H 19X ImsA 

17Gf/ ue 
xx sx6 P̀'~¢ 

I2M 195( ]H 116 1696° 119( 15X° I4H Ia56 17GP/ 

17W/ u.Rr ca. c I2L 1956 )H 1'Tr IaH° II~K 155(° In46 11H 4H 17FN/ 

17MP/A cnr,rr cn. 
sa

a-r.xx" 
o00 ~ IZL 195( )H 1'ti IaX° Insy IsX° 14H In54 4H HFM/A 

/7HPN cw.rtr cne aiao c 
6 rlx~ 

13L 1956 )H IK IaX° i1~56 Is56° 14.56 IIH 17MPN 

17JP/ cn.~rr cne n°`o°~ c 
S r~x

rc I3N 19H )H 1:6 IaX9 IIX 14H tIX 1781 

17KPI car,rr cn. nuoo ~ 
°s-nxrc

IZP 19H ]H IK laH° IIX 1554° 14X IOX 11KP4 

/7KNA cnr.rr ca. sxs-r~N ̀ R
oo Ixr I9H )H IK IaH° IIX ISH° I+H IOX /7KPM 

Gavin car r 6nx

xw
I2L 19H ]H 116 IaX° IIX ISH° 14X 19X 17LP/ 

triP1A car,rrw 
sx.c~ 

n br~x c In 19N )H IK IaH° 11X ISH° uX loX /rifts 

~17CP1 cnr.rr cnr 
xn 

®a 
e 

5-rlx 
I3N 19H )H 116 lay(° IIX la° uX I9X I7Gf1 

/7Gf1A cnr~rr cne a oo 
5-nx~ 

I2N roH )H 116 IaX° IIY. Ia 14Y. I9H 17GP/A 

17Rf/ cn..rr cnr 
sx

6ec9oecn~ 13L I9H 1H 116 lay$° IIX 1554° 14H IDX 554 171V/ 

17V/C uvin cne Yam 
4 6 nx~~ 

12L 19X 15§ 136 1654° 11X ISH° 14H toX 3H 17RNC 

17fP/ cnvin cnr 
sx

s-nx~ 
nuoo I IEN 1956 )H iK laH° 1196 1556° 1454 toH sH 17SP/ 

1771•/ •aru mxs ur nvoo 
6-nx~~ 

13M 195( fH IH 2a~X° 1156 1554° 14H w~X 17TP/ 

17UP1 <avirr cae ~ °n oo c 
r  5-nx 

13N 
_ 

1956 ]H 1,6 IaX° II 156 ISIS6° I4H loH 
' 

JH 17W4 

/7W/ uvnr cnv c IxL 1956 )H 136 IaH° x1.36 15X° uH IOH /7VP1 

17V►N cnv.n cnr eN ° tzL 1956 >H ~A IaH° I1~56 IsX° uH I9H 17VPN 

17Yf/ corm cnr 
s s
°-r~x°̀

u.
nuoo L IxN 1916 ]H. IK IaX° II~56 IsSW uX I9X 17YP/ 

° D'axwul. 

TUN O-SOL ELECTRIC INC.. ELECTRON TUBE OIY'ISION r BLOOMfIEl0~ NEW JERS ET. U.S.A., APRIL 1r 1961 PLATE {6144 



19AP4-20HP4 
HEATER RATINGS 

F1%CAL OPERATING CONDITIONS 
AND CHARACTERISTICS 

Wy P¢~ I Oow 1 O? U?~ yr; U UO~ A ~W i W 4 ~ti ~~SO~ GO F ~ 9~C' 

TYPE DESCRIPTION ~ 
4• BV2 ~ 'C'a~ W ~ W~ ° y9j: ? id' uR ~~ i~ a'„ g,`, oc204° 2i 

r x;` %Y 
O ~ 2 id' ~' o ~ ~~ 00 ~4 O 

~ 4~ ~9W tcff 
td~ TYPE O Y W V 4 

V 

W #? 9' }'O #'~ O ?J U, O'er ~ 
r S 

it 
r  ~9 QuP(i WOV FPF jTQ 1 ~t P ,~ 1. WUI.~Q ~ ~$A 

F19AP{ eovno uarar.-wv6cr vzax 6.l 0.6 SINGLE YES NO M M 66 NO 19 1.5 11 30D -55 ]S 105 19AP{ 

19AP{A vovxo urtu-avacr naw 0.3 0.6 SINGLE VES YES M M 66 NO 19 1.5 1E J00 -55 110 IS 1gAP{A 

19APN vouno uerwz-oxen vzar b.J 0.6 SINGLE YES YES° M M 66 NO 19 1.5 I] J00 -55 Ib ]5 1gAPA 

19MK eO(wzuum Tao xaeax) nw 6.3 0.6 SINGLE VES VFS M M 66 NO 19 I.5 I2 l00 -55 I{0 32 19APK 

19NMA vovxo uaru.-av¢r new 63 0.6 SINGLE YES NOv M M 66 NO 19 1.5 11 300 -55 HO IS 1gAP/D 

iq~{ rovxo cvwas-maecr vtaw p,} 0.6 SINGLE VES NO M M 66 YES 19 1.5 13 2S0 -15 146 105 19DP{ 

1gDP4A ewno cuss-otexr new b.J 0.6 SINGLE YES. VES M M 66 YES 19 1.5 13 3}11 -45 N6 105 1gDP{A 

19EP4 eacrwxcwwe cuss-nnu-r vtaw 6.3 0.6 DOURLE YES YES M M o ip NO 19 LS l3 250 -45 116 105 19EP{ 

vovxo wnu-mvvn vww 6.l 0.6 DOURL£ YES VES M M 66 NO 19 1.5 l3 250 -IS 130 f10 

1gGP{ vovxo wars-otexr vtaw 6.3 0.6 SINGLE YES YES M M 66 NO 19 1.5 13 150 -45 130 105 33 19CP/ 

19X{ aecrwxcvue wwss-ozerxr vrtw b.l 0.6 SINGLE YES YES M M w' 66u.>0 NO 18 1.3 ]3 300 -53 95 ]S 19)/{ 

1g0P{ vacrwxcwwe wwss-onecr new 6.3 06 91NGLE NO VES M E o_]0 YES 18 IS li -mow
3t50 

300 -55 IS 19~PI 

1W/a vouno wwss-dvacr new 6J 0.6 SINGLE YES NO M M 54 NO 30 t.5 IS 350 -45 135 !MP{ 

lOCM eacrwxcvzwe wwu-ouazr azaw b.l 0.6 SINGLE YES YES M M p ~ NO 18 1.5 12 }00 -55 95 ]5 lOCP{ 

lKPgA vecrnxcvut wwss-olvccr new 6J 0.6 SINGLE YES YES M M o 10 YES 18 ].S 11 300 -55 95 )5 110CPIA 

10CPA Re(wwudzzeo xeeax)van 
vzew 6.3 0.6 SINGLE VES V£S M M x.>0 NO I8 1! 12 300 -55 95 15 !q(p!9 

90CPK vecrwxcvuv wwss-olvecr vzaw 6.3 0.6 SINGLE YES YES• M M y_10 NO U 1.5 13 }00 -55 95 ]5 90CPK 

3!OCND a (wavutx~ieo 
xw es N 'vacr na- b.J 0.6 SINGLE YES VES M M u_]~ YES 18 1.5 I2 3011 -55 95 ]5 lOCMD 

4gD►M eacraxcuua cuss-9~aen new 6.3 06 SINGLE YES VFS M M p=ro YFS I8 1.5 I2 l00 -55 95 15 lODMA 

igDPA 
v 

(wtvslrnzz o xwvsaw) 
vacr vzaw 

6.3 D.b SINGLE VES YES M M u-10 NO IB 1.5 I6 J00 -50 95 35 lODPN 

foDPK v(wwuwzzao 
xvexx)eecr new 

6J 0.6 SINGLE YES YES M M `]a YES 18 1.5 16 300 -50 95 35 fODP{C 

lDEM vecrnttcvuv wwu-weecr vzaw 6.3 0.6 SINGLE NO YES M E n.]Q NO I8 1.5 11 J00 -55 ]5 lOFP{ 

lOGN evcrwncvuv wwss-wean vzaw 63 0.6 SINGLE NO YES M E 
u-1U yE5 18 1.5 N 300 -55 ]5 40 lOGP{ 

!l11P{ vecrwxccue cuss-Dlun new 6.3 0.6 SINGLE NO VES M E o:]p NO 16 1.5 14 300 -55 lOF~P{ 

• Special "Filter" GI as Face Pla[e. ^ Dug9nal. v Horizontal. ° Froued. •Grid / 4 Voltage. 



19AP4-20HP4 
OVERALL DIMENSIONS RASTER SIZE 

yvW=  W4r=  w.2

BULB 24 i~' CF,2 t.Wx m W t "8d' ~'3' y t .,, ,k~:" 
TYPE BASE thy, ~D" ~2 W" W ̀~'" ~ • W"" v~W ,~vW 2~ 2$2 2~ $~~'S ~ ~ J2'2 OS S CONTACT O~~ ~3' 

C  
,2;̀  ari ~,~~.: ~a 3' W 3~ ~c~,=i 

.f' J 

+"P,t 
o`"°F j  TYPE 

tfy`."dt 

79AP( "exec cone ale ""voo 
s 

5-rm~ 
I2D 2155 i!5 11{ 18% 1415 1)% 1J5( IIH 455 79AP( 

1fAMA "a,u. coxa ur "",`,o°' 
s°-r~nac ]2D x155 i55 Nh le% uy, li% 151E IIH +ya /9AP(A 

19APM "a:u. coxa m "",`,co°' 
: 

ss°...x" iro v% 155 114 1a15 1a#5 u15 1555 u1f i1f 19A►A 

19APK "arwL cone a,r ""`o° ~ 
°s :txac I3D z1X i55 ]u, le% I+X 1i15 Ilya 1155 355 19APK 

/9APM aaTw,. coxa L,. "uo°'ec 
5-nn 

]zD 2115 )35 114 ]e% la% 1>15 ]s15 u15 aH NAMD 

HC/( uvtev cu s"5 wx
`<ui I2N 2115 i55 tNe Ie>f uy, 1)15 1555 IISj 555 79OP( 

19DMA cwvrer cwe ""vo° ~. 
e 

5-r,x~ 
13N 311§ >Sf 114 18~ la.e lilt Ilya IISf 315 19~IA 

79EN cwnrr cwv 
. 
uo° c s 

S etxac
I3D n55 >15 114 lays° ]J^/+ I]+!4° IH 12 515 19E►( 

19PP( c ~np 'c ""voo i 
s 

3-e1nM 
12D 23 ]^~5 1:~ 1835 1+% 111{ 1515 Il1j 5 19PP( 

7M3N cnv,n cnv " °° 
5 5-em 

12D x115 H35 1% ]H% 1115 I1X 1555 I1X 115 19GP1 

HH( cw.,er cwe 5~~°=mac ]xD iw14 i14 1K IaX° 135E InsS° 1a a 11A 19~( 

t90P( cwv,ttcwe " vonH ,. 
6 v,ry a"

13L 315E i55 INa IaX° 1335 ItISS° 16 li a55 190P1 

fOBP( "ao,t" "ciwc cwr ""ion c 
+ lnrv~ 

IID 28 a 114 EO 30 IBya l] 1255 fOBP( 

fOCP1 uv,m cwr s"5 e~xef c
13D 211{ )14 1.4 2015° 1+5j I8H° It 12H 455 f0~( 

fOCP(A cwvtry <we -na c 1dN 21h i54 1% 2055'° 145E 1855° i] 12H +Sf foCP(A 

fKP'N cnllee cnv a 12D Ilh i14 154 2016° 11Ye 18H° li 131{ +55 lOCP(B 

fYQK uv,ry cnv r"SuoMecwc 13D 31;4 )14 tti MN5° 1+55 18}5° 1> 1315 iM fKPK 

~~ uvtn cwe Ewa 
s-.,x ̀ ~ 

I3D 2114 )14 ]Sy :015° 11ya ]ay,° I) ]2ya 4K 40CP(D 

faD►M cwvrrr cwe c 
nn 

13N SI% i54 t+h 20!1115° 1455 IaN° i] t2ya 154 SODP(A 

f0~PM cwv,ev ui cc v 12D 2115 i55 1% 3015° 1+15 li llya lOW(B 

lO~K cwvtrr ue s"S 
.maca ~ I2N 21ya i55 1% 2015° I+Y I) 1255 fODPK 

fOFP/ <we,er ue :xrt.rtx`` 
wt`,~io ,. IZAt zlya )55 115 zo15° 1a1i telg° 1) 1x55 ay, fOR( 

fOG►1 cwv,ev cwr ~ I2L 21 y. )g5 Ih x016° u55 1855° t1 12X fOGP1 

fOXPI c,r,rr cwe
o-r,x ]zA+ x155 )55 ~h zo14° uya 1at14° li tz% +ya fOMP( 

rnaro°at. 
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20HP4A•21ATP4A 
HEATER RATINGS 

TY%CAL C19ERATING CONDILIONS 
AND CHARACTERiSNCS 

TYPE DESCRIPTION 
v~ ~~, l ~~ ti  Q? O?~brsa' ~ s 4, w ~ 

y 
~~O OF o tiC 

~ !Y~ "~p?W s '~y~,~ ~ C~`er  ~~d' Ei ~~ 
2~~r,~l~ 

o~ @U~ O~ j.~. +r~ 
O  2 ' t  =~' ~ 

S. 
W~' •~~~ ~ ~ ?SO E~~O ti  ~~ J~o'~ d Yi ~~ TYPE r ~FY ~ 

r W Eo W ~ WOGr  ~~ P~ G C OY~s~ C O OP y F j! J O~r  C , p y~~' Y` 3F9 

8  Y90NP{A vxcrwnczz.wa ctw»-ptaacr »n 6.l 0.6 SINGLE NO YES M E a,p YES 16 1.5 11 J00 -53 IOFR{A 

foMP{! vccrwxczvwa cu»-elvecr vt[w 63 0.6 SINGLE NO YESr M E ep NO Ib 1.5 11 l00 -35 iMNA 

90NPK v°(ucv~ tte0 xwt[anl amY »[ 6.J 0.6 SINGLE NO YFS M E p m NO 16 1.5 M l00 -50 l0 lO1rK 

9099P~ 
a 

(wtc~w n~a xauxl 
vYc~ view 

6.l 0.6 SINGLE NO YES M E n JO YFS 16 1.5 If 300 -50 b l091Pb 

90JP1 vYRwxcvue cLwaa-plamr vl[w 6.3 0.6 SINGLE NO YES M E ^-10 VFS 1B 1.5 11 500 -35 50 OB lOJPI 

901M vacrwxcvua cawaa-p~aacr raw b.l 0.6 SINGLE. NO YES M E n 00 yFS 16 1.5 1/ 0 J00 -53 13 

fOMP1 aecrexcvl.wa raw»-eiaact v~aw b.J 0.6 SINGLE NO YES M E n ~ yES I6 I.5 I6 100 -55 w lOMPI 

l/AP{ aarwxcvua xsrwY-ptamr rl[w 6J 0.6 SINGLE YFS YES• M M u 1~
NO It 1.5 16 J00 -53 110 50 !1A►{ 

!1A(1{ aacrwxezua cues-pza[er n[w 6.l 0.6 SINGLE YES YES M M u_g~p YES SO 1.5 I6 100 -50 111 w 11A0{ 

f1ACP{A waaxlnl:[p 
xaaa:ia"`claw 

6.l 0.6 SINGLE YES YES M M n~ YES M 1.5 Ib J00 -w Ili w ltAC7{A 

lIAFP{ vxcrwxctz.0 caws-elaacr vzaa 6.l 0.6 SINGLE NO VES M E ~ o.IO NO 10 1.5 16 
-~w 

+.iw 
300 -35 m IS f1AFT1 

11AEP4 aacrwxcccwa cues-o~arcr nzw 6.l 06 SINGLE NO YES M E p~ YFS It 1.5 11 zo •
}300 

.ilp -50 w 11AV{ 

f1AEP{A va(.savwzaxlim acasaxj 
v[cr»[w 

6.1. 0.6 SINGLE NO YES M E - oqp YES it 1.5 M 
-34w 

+wp 
J00 -50 w 11AL►IA 

f1ALPY ° Iwr,"t"x;:;zep xw~¢axj 
aeci vler 

6l O.a SINGLE NO YES M E p=~ YFS 10 1.5 Ik -SSw
}J00 

300 -50 w 11ALPY 

91AAV{ vmrnxcvua ctwaa-»aaci v¢w 6.3 0.6 SINGLE VES VES M bl ~'~ YFS it 1.5 16 300 -50 103 95 IS 9fAAVI 

lfAAY/A ° ~w,"„°,„;,'mx  va
N'aalT vnw 

6.3 0.6 SINGLE YES YES M M ngp YES It 1.5 16 J00 -w IOJ 95 Is RAMP/A 

ltAW1 aaerwxettwa cuaa-maaee vrtw b.! p.b SINGLE NO VES M E p.~ NO Ib 1.5 11 -SSw
+J00 

J00 -50 w 9/A9~1 

HAW{A aY(u~~zx~zm 
cw~zax~aa[r vlew 

tl 0.6 SINGLE NO YFS M E oyp NO It 1.3 1{ 
-SSw 

+̀mp 
300 -50 w lIAWI/1 

11AGP1 axrwxccua mw»-wamr view b.J 0.6 SINGLE VES YES M M n.q~p NO IB 1.5 Ib J00 -50 103 95 JS HAW{ 

11AW{A a (wavwlxlim x[asx) 
amr vz[w 

6.3 0.6 SINGLE YES YES M M o 9803 NO It 1.5 16 J00 -50 IOE 95 IS f/AGIA 

HA9W amrwxcvaw[cLwaa-ptaact vlaw 6.3 0.6 INTERNAL NO YES M M ^.)U YES 30 1.5 16 300 -50 lIAR►1 

„A7V{19a (uv~lxtta9 xaasxJ 
amr vlaw 

6.l 0.6 INIERNAI NO YES M M o,,p YES w 1.5 Ib J00 -50 l/ARtIA 

f/Afb a[crwxcvl.wa unas-p~aacr vnw 6J 0.b SINGLE NO YES M E p:,p NO It 1.3 16 
-bIw 

}353 
IIID -50 13 11AfP1 

+ATP{ a (uux vzzm x~ux) 
vacr vzaw 

6.3 0.6 SINGLE NO VFS M E ~ YES It 1.5 16 
-a 

+33p 
3011 -50 JS HATN 

91ATPIA 
a 

lu. 
Y'  ~¢~a" X»asc'r new 6.1 0.6 SINGLE NO VES M E p~ VES 30 1.5 Ib - ~ w

+.im 
JOD -50 33 l/AR{A 
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20HP4A-21ATP4A 
OVERALL DIMENSIONS RASTER SIZE 

2 ~2 ? 

BULB ?~ r.' ~~' ~+`~' 9,~ ~c~'; BW{g' ~tii" ~r P:d 
TYPE BASE QP DC D~ ~"' yD" ,joe~c'p TYPE 

CONTACT 
J 

0 ?~~ ~Wr~ or3`~ oP!~ ~~~~'C yoi~`~ ,µC3, ~ ~yW3' Y yE'1 
S J S• 

fOiRM <we sx6-nxrc " oo , IZL xl% r% 13y zo6y° u% 1e~sy° 1r u% 4% lOIN{A 

!0N►N ,tt e cw, u ~ , bei~ 
I:m xl% r% Ik zo14° u% 1e~sy° 1r 1z% a54 lOFI►t! 

lOMPaC uv~tt ue eY~^^%~u lzM 11% r% 13y 301y° ia74 1] 111/ w !0lNK 

l~Pb unn cwe W6o~ev~cL
I31. 31% 1% 1.( 306(° I45j 1] IxY. lOHPM 

1oxl uvm ue w oo c 
S nv 

13P x154 T55 15y 3010 141/, 18,Sy IT 1zH f0~t 

fOLF1 ewnn cwe xwuoo ~ 
s 

6-r,x 
13L 31% T% 1.4 x014° u54 1A% It 135$ J% fOLN 

!{~{ cwv,ry cwr L 12L 315( T% 13y x07{° laYa t8%° 1]% iJ% fOLV{ 

f1AN xxrwr. exec °,r c IZD 31% ]66 11y 3014° _ u9y I9%° 19% lJ,Sy 4% 11AP{ 

„AQ{ cw„tt ue 
x 
~ro L 

s 
S e~x~ 13N 30 r55 1,{ 31%° 13% 30%9 1954 ISSy l% 11AC►4 

l/AQ{A rv,ry u. n ° 13N zo ]% ray :1%^ 1zX zosf° 1976 issy J% f1AQM 

f1AR{ cwwtt rwr 
xw~ 

° e 6-nx~ 
1zm 3J r% 154 zlay° Is% 1954 v% J% ftAFTa 

f1Alll cwv,n u. ~ae,~~` 1zL, xo±4 3% ~ti zl%° u% zaY.° 1916 35K f1AL►{ 

f/AVIA cwnn ur IxL m34 355 [5y zl%° Iz% 3o5f° 1914 Is1y f1Al►IA 

ltAl►M cwv~ry °.r w~`;`oox ° ~6-n° ~ 
IZL zaiy >% 1% z1%° rz% xo%° 1914 1s5y HAL►N 

f1AMP{ < we 
x 
~° ' 

s 

5-nN c
13N ID'.4 r54 IX 31 %° 137§ 30%° 19x4 1314 f1AAVt 

f1A/N/A ° rwv,rv<wr 
exs
°-e,xx` 
wioo ~ iztr' zmy >% i5y• z1%° 1x55 zo%° 1974 IsSy f1AMtM 

f/ANM cwv,r,. °ee ooh; 13A1 :oiy >% )Sy a%° @% xoy,° 19% a ftAlrl 

lfAM1A cwv,,,. cw, Ixm zoay ]% s% a%° v% zo%° 19% ~s - HAW{A 

f/AOP1. cwv~tt cwr t 13D 303y ]% 154 31%° 13% M%° 19% IS f1A~1 

11AM{A `c,.m u> xw~~^ ° r s°-e,. IrD :0+,4 ]5fi r,4 zi%° 1x54 zoM° r9% Is fiAG►/A 

f1At►1 cwv~ry cwr 13N 3414 T% 154 317(,° 15°,y z0%° 19% u7y lfA1V1 

f1A~{A ` cwv,n cwr ~'r~e eLs n. 11N 315f, r% 1:y 31,y° rJ1Iy M1y° 19% 111y lfAIV1A 

11ASN cwvrtr cwe x I3M 3334 r% 134 30%° 141iy 19 %° 1r% I3% J HASM 

11A77{ cwv,r. cwr .~. ` I3L xo r% 1'ti 31%° 1z% my,° w54 Iss4 lfA711 

11ATNA rwv,ry ur °~o~~ , 
°6.v~n

ec izL zo >% 1N, x154° Iz% zo% 195y Issy l/A7NA 

° ux~xi. 
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21ATP4B-210EP4 
HEATER RATINGS TY AL oPe"^IiNo <oNtxnoHs PK 

ANO CHARAC3ERKNCS 

i'7 P~ 
?~S• h 0? O? O."r"yr •'r ~ i i, i~ ! O OF t~ St` 

~ i` TYPE DESCRIPTION `°2~ S ~ ~ ~ ~ ~ °• ~~_~ =d' ciA~{~ ?off o'°^," u"4 ~~ of. ~~b 
? W 

~4o 
SC3'~0 ~ OZP 

?~ 4V4~ V 4~ yWv 2or }O ~'Y[Y O ZUj~ UQPU Ut O~ 2' ~.y. eo r ~ 3re° .~'`S E"od TYPE 
O Y i2c ~P 02 1.01' ~PF ~. ~iC/F Vt , p COGGJ o ~ r y 

P 

RIATPN xecxna~,vi.na cuss-Osvecr vier 6J 0.R SINGLE NO Y'ES M E n~ YES t8 1.5 16 60 •
}3.50 

l00 -50 JS 91AT►N 

R1AUM aecrn.ccL.ev cuss-vsaecr new b.l 0.6 SINGLE NO YES M E n-11 YES• I8 1.3 14 ro w
}300 

300 -50 4o f1AUN 

41AUP{A °E~n°uytxtzs0 x¢xsn) 
°ett vrew 

6.J 0.6 SINGLE NO YES M E o J3 YESn 18 1.5 14 So w
+3aa 

300 -50 a 1/AU►{A 

-ssw 
HAUPN ° (n°vxlxlxe0 

xaeeujnecr vuw 6.3 0.6 SINGLE NO VES M E p_12 YESa M 1.3 14 
+300 

300 -50 40 f/AWN 

4fAVM °°crnxeven¢exnss-ptt¢et v~sw a.S 0.6 SINGLE NO VES M E e_i7 VE9 t8 LS 14 to 
1300 

300 -50 40 f1AVP1 

f/AVMA °8(n°vx~xn~xxo xnacexj 
¢eR vrew 

6.l 0.6 SINGLE NO YES M E n-13 YESe IB LS 14 -So l00 -50 40 91AVMA 
+3ao 

41AVPN ° (w vy~n zev x¢een) 
¢ecr vrew 6.S 0.6 SINGLE NO YES M E n.J2 YESa N 1.5 14 

+1300 
300 -50 4D f/AV►Y 

91AWM R°(.ru.owrerssn x¢¢ n )
aecr vrew 

6.J 0.6 SINGLE YES VES M M o.tl VES 1d I.5 I6 300 -50 f08 3S f/AWP{ 

41AVP{ °eet4xeuu°w.zss-Ot¢ecr vrew 63 0.6 SINGLE NO YES M E n_Jp YES l8 IS 16 
aow 

}3s3 
J00 -50 JS f1AVP1 

HAM ° (n~~uytxivaeo ec.cfixj 
xecr srtw b.3 0.6 NONE NO YES M E n~ YES 10 I.s Ib 

f00 
IOU -50 < HAM{ 

° 
excJ vrew ~ d +so• 

4191Q{ I~~vyre~zsv xaaex) 
3 0.6 NONE NO YES M E o.Jp YES 10 L3 I6 }5~ 300 50 H~Q{ 

_ 

RB~nx 

SOw 
91~D►1 v~x¢ao xxaex) 

°ecr vrew U 0.6 NONE NO VFS M E u.12 YES ZO 1.3 16 
+350

300 -s5 fNGP{ 

41BNI{ crnrvevu¢cuss-0 rrtzw ae
G°vx~n~zeo xacerv) 

¢a 6J Ob NONE NO YES M E uag5p VES 20 LS 16 ~ +~ 300 -50 „~~{ 

41~9M ¢ (nxvu e~zev 
xacerv)t6Cr naw■ 6.3 0.6 SINGLE YES VES M M n_gMp VES 23 1.3 16 300 -50 Ila 30 l3 !1~{ 

_ 
¢(nLvyrx~zcv 

_64w 
f19ETP{ sc¢eex)vecr naw bd 0.6 SINGLE NO YES M E ug85p YES 3E 1.3 16 

}]51 
]00 -50 b 33 mom{ 

_ 
R6~vt`w ¢(nzuytw~eao 

-SSw 
f1dP{ scaeexj 6.I 06 NONE NO YES M E q~ YES I8 L3 14 +ate l00 -30 ]1(~P{. 

° 
_ nec~ Ow 

41CM{A vrew 
Iwvy w~zeu x¢aexj 6.3 0.6 NONE NO YES M E n_g°5p YES 21 1.3 16 

+450 
J00 -50 ~{A 

41CDP1 wecrxxcvu¢c° t¢ecr vrtw 6.J OAS•SINGLE VES VES M E n~ YES ii 1.5 16 
_a4w 

lOD -50 JO JJ f1(DN 
} 1352 

f1CM{A ° (µvylxrsev xxeex) eStT 
vl°n 6~ 0.45• SINGLE VES VES M E a0~0 VES 22 1.5 16 

a 
300 -50 30 33 f1C0NA 

}35E 

910EP{ °6(~O,vylrvtxev x aeu) 
exct vrew 6.J 0.6• NONE NO YES M E n.~~~ 1'ES t0.8 I.S 16 

M 

i-w0 
300 -SJ.i 91QP{ 

•rn<rmni ri,rerM~Nkadti<e<a3<. nre rWlAlka:a rwl x<at<. wlt,a<...e<,a vine .n< 
~rdke~Nrnrer »,r 

reiam. 11. ~ i< m<b .ate anrr trcr..nKn are d,n~mrir  rw, 

¢ Frmted. n D'u6onal. a Herimncal. x CVIiMrirul Faa Pln ez'~ w Crid / 4 Vdtage. • V WCYa¢r Ean°e: ]5010 ISOO xd. n Capxizarce ravge 500 to J50 wl. 



21ATP4B-210EP4 
OVERALL DIMENSIONS RASTER 9ZE 

t ? ?~O W W W 

~B Pr P~ Lk~ ~ktiP  01~ 3'b d~ y1t19~ ~W y~~~S4 g~
,~0

TYPE BASE Jb, Se?Dg' ?Wi(x'P SW2W.f` ~Fi y'r̀ ~f~ gFi o"ry'~ WY4' c ~" ~i TYPE 
CONFAB ~ O~~ ~~ Q„P~" aP~ ~/:E 4aP}' ~C~-F? ~S'oi~" tP`~ 

Z 

f1ATTq c,vm ur ISL m r54 1.6 ]17~ 13)4 m74° 1ss6 1s16 ftAIPM 

f9AW1 uv~n u. 
:.er~ Rw.1L,. 

uL- n5L >54 r,6 n7p. u~s6 m74° 195(, u56 f1AW1 

f7AW/A • uv„rue ..w ` IxL msb x74 U6 x154° 1s~% mM° 1956 Iss6 f1AW1A 

f1AW/~ uvm ur nx 
1]L m46 174 H6 ]154° 1s46 m14° 191( 1316 f1A11►r 

ftAVP{ uv,n u• 'wbne~i X-'~ 
ISL x548 r54 ISG 315{° ISH6 m7(° 191( ISK f/AVP1 

HAV►IA • c,v„r c.r snw~LL
IxL xs46 r44 IK :174" Is°,5 :014° nN, Isu ffAYP/A 

f1AVPA uvrn c,r 6n- u 
ITL 1546 r74 116 x 174° ISR,6 m5j° 1916 1316 4H f1AVPY 

f1AM?/ uvm c,r ~s~nw~̀
I:N vK ry4 1x6 x154° u11f1 mN° 19K ISK f1AMPi 

f/AYPs urrn u. nw ~ 1]L us6 r54 IK . m74° u~56 1954° Ir74 u54 s f1AYPt 

f1~AP1 uvm c,. riw 
IxL m r74 1X 2154° 1]74 mN° x95{ t5 l7~AN 

11RQ1 c,vrn u. 
s 

b r~x
cc~0000 I]L x116 r54 1K as6° 1s~% m54° 1ss4 us6 f/RP1 

l/~DP1 uv,n ue n r IxL 1156 >74 H6 3174° IS~X m74° 1914 IS f7tlW1 

f1~fW/ utlrr ur r1w 
13L m >74 156 1174° IxSf mH° Is54 a t9~!!/ 

11~S/1 uv~n c,r °c9°9wc t 
i 5-nw 

1]N ' m r54 IN1 1174° 1374 m7(° 1956 Is16 f/Rf11 

f1RT►/ uvm c,r ~~ 
awbn

awwc,l. I1L m r74 156 ]154^ 1]74 mH° 1946 1346 fOTT/ 

f1CRPI c ~rrc r ~v " 
w°°~ 

6-nx ~ 
1]L 15 554 1.6 ]154° 1]74 m74" 1954 IS 11W1 

f1Cp/A c.v,rr c.. nw 
IS le ssf I+X ]15ie 1x74 mN° 1916 Is16 11CNM 

f1CDP/ uvlry c,v w°°u t 
6~rrx 

c, IEL m r54 H6 1174° 1174 m54° 1916 1356 f1CW1 

f4COP/A urnr a r oco°a< 
bnn 

1]L m x54 lib x154̂ 1x14 m74° 1976 151{ f1(DP/A 

f9~P1 unry cne A ~~T -nw 
,r 5HR 1156 3!6 IN 3174° 9 mi4° 1956 ISSy !1Q!/ 

DisA°°a1. 
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210EP4A-21DLP4 
NEATER RA71NG5 JYPKAL OIERAIING CONDITIONS 

AND CHARACTERISiKS 

TYPE DESCRIPTION 

p ~ ~ ~~` 
t~~,pr 

D2 J 
COo~#?'~

=dJ~ QLy O~V~ ~ y  ; O OFvj ~C j dC 

~ ~ ~ r yCC,  E ~~ ~ rP~+ Zd' ~`~ ~ 4~'` 
~ ~~ ♦VY• Y #? f #'O #~+ ?.1 (~~ Og J tJ'! 

g
N~t ypwyOt~ TVPE r ' j  y  a" O"3(f 

VOV 2PY=' ~! £` O'' r ~O c' o VJ ,Y .PP 

„~/A ae(azuulxtzu 
xa 

c)  
aecr vnw a.J 0.6• NONE NO YES M E v.110 YES 30 1.3 I1.3 1 

}b 
J00 -S1.3 H(V/A 

„(~/ 
¢v(ni~~rx~zeoeY¢ss-Hoer urea aJ 0.6 SINGLE YES YES M E p-~ YES SO 1.5 IS -TS

}396 
110 -11 16 71I((~/ 

fICH►/ aelnzvxlxmepcxa 
6 _) cecr vrew a.J 0.6 NONE NO YFS M E ogg5p YES 10 1.5 16 

-mow 

}350 
Ito -11 7~(~*/ 

f1CK►/ va
lnw¢txlzao

6u 
¢xi 

ae ctnxcvzna 
Rc 

o tt vrew 6.J 0.15 NONE NO VES M E nqp YES 30 LS Ib 
_Spa 

+iso 
3110 -SO f1CKN 

H(~/ a (nLL'MI IZFO xae¢x) 
xacr v~aw b.J 0.6 SINGLE VES YFS M E n ~ YES SI 1.5 16 

-a• 
}J53 

500 -50 30 IJ f1CRV/ 

„(~/ ¢ (uvutxlza0 xa x) 
aacr v~aw a.) 0.6• NONE NO YES M E u_~10 YES 19.6 LS la -~ 

}l50 
300 -S1.5 ftCG1 

f1Cft/ ac(N,vxlxtxa0 
xcaex)u<r v~aw b.J OAS• NONE NO VES M E u_~IO YES 19.6 1.5 Ib 

0 

+400 
300 -SJ.S 710EN 

71CW/ ¢Inzvxrxrzuvxaeex)aecr v~aw OJ 0.6 SINGLE YES YFS M M n~ YES IS 1.5 16 300 -5p IIS 40 71GID/ 

71CV~1 ac
~uvu xrzc0 xnaux) 

aaci vlaw 6.3 O.a NONE NO YES M F, n ~ YES SS 1.5 16 
_ bo. 
+355 

!00 -50 71(✓// 

71C1Yb ¢ lnzvu~zxrazu xaeax) 
aacr anw a.l Oa SINGLE YES YES M E n.qp YES i3 1.5 16 } to 5 J00 -50 W 7/~~/ 

f1CK►/ cefnzvuH~nvnsreax~~'v raw b.J 06 NONE NO VES M E n~ V65 SS 1.5 ID a 
r rJ50 

50 -13.5 11C7tf~ 

11CZ►1 galncvurxtzcv sc¢caxj 
aacr vrew 6.l 0.6• SINGLE YFS 1'ES M E n-110 VES I6 1.5 IS 

0 

+SOD 
300 -50 

-IS 

~=3 
W v 

JI 11QH 

7/D/1 aattn w ueru-meet¢ rlaw 6.J 0.6 SINGLE NO YES¢ M E 
n.So NO 16 I.S Ib 300 -SS 40 f1D►I 

„DK/ a (uuulx~zao xaun) 
aacv vn5r b.! 0.6• NONE NO YES M E w_~IU YES I6 1.3 Ib 

Ow 

+400 
100 -63 HDAN 

71DET1 a (nzv~rn zevvac¢eex) 
vatt v3aw a.l 0.6• SINGLE YFS YES M E n ~IIU YFS It 1.5 I] 

D• 
0 

+500 
3110 -50 

-Is 
+ZS Mme/ 

7/DRNA avl evx~n~zeoexa¢en') 
avev vrew b.J 0.6• SINGLE. YFS YES M E x110 YES ]0 1.5 IS 

Ow 

}~ 
300 -50 

~IS 
} j 5

Mm0 
}IDV/A 

71DFN avlazuxHlzu~x~ n) ¢6R V1eM b.J O.a NONE NO YES M E 0.110 YES M 1.3 16 +~ 400 -a3 71DR/ 

f/DWI a Inzvut izancxa x)
aacr raw 6.1 045• NONE NO YFS M E a~l~ YFS 19.6 I.S 16 

ow 
0 

}app 
300 -SJ.3 ftDM/ 

„OK♦/ a¢(nat~~lxrzan ux xa ) 
att 6.J 03• NONE NO YES M E w'~ I~ YES 19.6 1.3 Ib 

0 

+4W 
J00 -S1.3 ftDKN 

71DLl1 (uvulxlzu xuax) 
ascr 

vrew a.J 0.6 NONE NO YES M E wp YFS t0 1.5 Ib 
0 

}100 
300 -SO 

A
f1DL►/ 

• Thermal c a xe d t e heat IM ouch that M1eater volHge urge wring tM1e 

Hea r p me Ili 
dr provided~[isuteM witM1O M1er ype whicR¢rc eimiprly oHrolled. 

• FrwtM 
a 

o DiaRon 1. x Hori coral. w GrM J 1 \'drage. 
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210EP4A-21DLP4 
OVERALL DIMENSIONS RASTER SIZE 

P 
"<i 

~,' ~W? F

BULB a-i~ <rs ~? 3WN~ <~~ Y`b L~ `k<WW d'.5 iy r TYPE BASE Jy, ~~.~ =W~T,P 2'°Fr ~~ri g'a:~PF g?r Wig}• ~.4]r p TYPE CONTACT ~ Ov,P' ~,#~ ark ark ~d#3Y ~ ar,4' ~33 ~y;,t ~' t .̀y`f't 
t 

71(EP/A .`cxi 8HR 14~ 5*.( 1ST 213(° 9 20}{° 195( I5~ 

I

f7(EPIA 

ftCGM 
~ u. iv w ~~oo ~ 

6-v~x
ec t]L zo TS5 35fi IIYq° u% zo%° 195fi asy ftCGPI 

11CM1 uvrtv ue 
sx6 

P1e8c +"°° t I2L I8 3S¢ 15k 5134° 1255 30%° 195( ISSfi 71CNP1 

f/CKP/ an.,iv ue hw 
c 121, la s34 1*~ :134° 133h 195fi IssA !1(K►1 

71(t41P/ u.~ry uv e,x 
~ I2L 19 aS¢ I'.y x134^ 113h zOSS° 19yfi 135fi 71(t41P4 

71CGP1 c.,~ir u. o i 
9 

Porvec >FA la5fi s3fi 135 z13g° 9Ya 2036° 19sy u3fi f7(OM 

11CSP1 uvrtv twe vnt°° t 
6 e~x~ 

>FA 143( s3fi 1% 213{° 9% 1056° 195( 153( 11CSP/ 

71(UPI cnvrtv cne o c 3uPmsc 12N M ]% I>,& 313¢° 125§ z0%° 195fi 335fi f1QTP{ 

11CVM c..iir cwr ovm 
8 e,x

xc 12L 30 ]Sh ~,y 21x.1" 1255 2051° 195{ 135fi f1CVP/ 

~(~{ cvv~xv twe P1Y I2L 30 T55 I+,fi 21~° 1255 2051° 195fi Is~/x ft(~/ 

f1GIP4 uv,ry ue ovo9 ,. 
9~v~xeC

12L 18 534 i'G 313¢° 122,5 20%° 195fi Isifi 11CXPi 

31CZP/ cnv,m ue r e,x 
8HR 1415( sift 154 2135° 9% 30)6° 193fi 135( 4% f1(ZPI 

71DM °,e NE e M 12M 22y§ T3§ ISR x036° 1434 195j° 18% 133( 11DP/ 

l/DAP/ uvrtv <ne cM 
T.r,ry 

wa 8HR 14~Sfi 35y 154 3134° 9% 2036° 193(, 155( 77DAP/ 

f1DE►{ uv,iv cw. ,cxi 
~>-e,x n~ 

8HR 14~15i S1(p 154 SI)5° 9% SO%° 193( 133{ 11DEP1 

!1t)EP/A w , r nr c vT c c0i 
>.e1x 

nx 8NR 14~Sfi 3,fi tYn i134° 9% 2051° 193{ 135(, 71DEP/A 

f1DR/ uv~iv cne wl,i 
yi Nx 

n9 BHR 141{, 5.( 1% 21}5° 9 20% 195` IsSfi NDR/ 

11DM/ c v ry < e n ~ n E,N ne eni 8HR w~5fi s+,& IY. 2134° 956 2036° 19}fi Ise HDHPI 

HDKP/ uv,iv u. r P1P eHR 1a~5y sq 134 x139° 954 20%° 195( IsSp HDKPI 

7tDLP/ cnvlry cne bnx 
13L 1T 4S4 H,( 313 a° 1334 10%" 19,fi 155fi ftDLP{ 

s9.•I. 
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21DMP4-21FP4C 
HEATER RATINGS 

VEAL OPERATING CONDITIONS 
AND CHARACTERISTKS 

0 W 
f ~' 

rW 
t Pff P 

Pi  .Oi IY P U OOW O V !.k' ~ y ~ YOB VO  O= u 

TYPE DESCRIPTION 
h 

9We 
8~i '~$ ~~C' W ~ W,x~,~$~Ci  r~ ~e  ~ i

a
d' ~ g.~. 3U~ y~r ~3. +'~ 

~o  F 
giP 

~ W~ of  Who i
., to~ F+oF+~;#'~ ~N ~~ je~~~ O. j y~Sa~~ $~~~~ TVPE 

P F ` ~' 
YU 

W Ptr  PW V R ` 

HDMM Intrxlmtep xveexl 
escr tuw 6.3 :5`7e NONE NO YE6, M E ~~~ YES ro 1.5 a -~ 

}J50 
400 -61 HDAV{ 

HDW{ I..tt x,xaep s<..eexl ~ 
w 6.3 0.0• SINGLE YES YES Y E `"~ VES ES 1.5 16 } 60 ] 30D Jl.i b J3 HDM{ 

NDQII 
xn

(~~~~v~x~iep x aR H~ 
vcx 

«~ 6.1 Ob• NONE NO YES M E v.q~0 VES NI 1.5 16 
_50. 

}350 
30D -53.5 HDGM 

Ow 
S1DRM 

_ 
` Inct~xix~aeo uesxxl "¢- 

w 6.l 0.6 NONE NO VES M E oqp VES ]D 1.5 Ib } 150 l00 -50 HDRM 

HDEM `Inenx[xtzbnwu~eexj v~ 4J 0.6 NONE NO YES M E n~ YES M 1.5 16 +~ 50 -J9.5 HD!►/ 

HDYF{ rvtxw 6.! 03• SINGLE NO NO, M E g~ VES ]0 1.5 1{ 
[ opx 

J00 -50 b HDVM lagt xlnlzep xaeexl }300 

YQw " fut~v 
IOSe -~ 

HD~'t lrxlzso uaaeex)`eR
6.J O.f NONE NO NO M E 11~ YES 10 1.5 14 

}350 
450 -50 HDMRI 

HEA►I vec].xuvtaa cwsv-nteecv v¢w ]34 Ob• NONE NO NO M E ~~~ VES 30 1.5 16 I~a J00 -3].5 REAM 

HELM 
ve

(nei:vlrvlzeo uvetn 
uvt' invcvcna cxncs-o rrze., 6.3 0.3 NONE NO YFS, M E M` 100 YES 30 1.3 M -~ 

+150 
430 -]5 E1E~~{ 

ftEhV{ 
wrnvc[vn, ¢nx- a~aw 

` latr'ulnizcn seveexl 6.3 66 NONE NO NO M E ~05~- YFS It 1.5 16 450 -]3 HEM{ 

HENM V18` ba i o33,b SINGLE HO YFS. M E ~ 1'ES ]J IS t6 -~ JW -S1.3 30 3l HEIi{ ,atrx~xlzen az.eexl }J53 

HEM vecrnxcwa ¢n.,-nrcr eaw 63 O8 SINGLE YFS YES, N N ~ NO It 1.3 II JOD -33 95 ro Hp{ 

HEMA vecraxcnue was-pattv vaw 6.3 OA SINGLE YFS YESa N M n i0 YES IB IS It J00 -3! 95 >0 HEj{A 

HEPA " (~tvvlx up aec
amx)"~rvu 6.l OR SINGLE VES NO, M M 

^IU
VES I{ 1.5 16 311D -55 116 JS HVA 

eR 
yre9 

`la4nxlw•,z6 
Oa 

HEM{ a"~xi 
6.3 t ap• NONE NO YES, M E ~~~ YFS M 1.5 16 }~ SOD -S]S HEOM 

HER/{ - r.tew
` lu.vltlx zeo ueeexl ̀ ¢ es D.h•

x52 NONE No Yes„ M E X05" IOp VES ro 3.3 Ib 
o, 
0 

}4Dp 
500 -5).5 HER/{ 

f/ESM 1e~wcxtmnuv 
uaev)vecr new 6.3 t 10k NONE NO NO, M E ~~~ VES It I.S I] ~ 

+500 
450 -SO l/ESM 

f]ERM `n(wuv~x zap 
ecxee)vxcrvrew 6.J t, J~ NONE NO YF.S N E 11~ VES ]0 1.5 16 

0,
}~ 500 -bP5 HExM 

HFM aecraxcnuv wss~ver o,n 0.f 0.6 SINGLE NO YESx M E u. p ND 10 1.3 N t3o 0 J011 -SS JS Hh{ 

HRIA vetr, xczw wae~neen yvw V OA SINGLE NO YESe M E q~jOx YFS It 13 H 300 -33 ]S 4a HRM 

HRK luetzt xllvn a
cross-y uct) vuv 

6.3 OA SINGLE NO YESe M E ~Q YFS It 1.5 u o 
}l10 

300 -SO ]5 H{~K 

. SpMval Fa« Plue. • Thernul rWrmr:atin M t heat r a« wntrolkd such Out Maur dta8e gee during the v Grk X 3 Vduge. 
vyck are mimmired pr •~iAM i< is aed vi h¢M type, which « um~ 

troIlM~Hute...a.+~-up t~me: l aaa:ande. 
v 

•Horiaontal. xUiagopal. al'.lindriral Fa«Plate Fzpeted. -Gri SlVoltage. 



21DMP4-21FP4C 
OVERALL DIMENSIONS I RASTER SIZE 

TYPE eul.e 
COMACT 

BASE 
eta FP 

ed 9. 
~ O~ ~' -~ d7 ,~Wa

'3~, o =~ avr~r" a~~p aP~" ~~~f. ~s~t ~c'~P Jq~~~ 
J C 

f1DAN! u.... c.. 1~en
ru

f1DW! c.v~n u. F>wx ~ 

f1Dar! c...~,,. u. 

11DRN c., Qn~x~ 

f1DBr1 u~~c. <.. 6 ~reun~ 

1/DV►! uvm cwe 

f1DW►! <.an uo 

f1EAN ua.rc.e 

f1EMM 

lfENP/ 

flpt 

f1gM 

~l e~x 
~a 

sv6 ran 
cE 

~ 

zYs 
^9DSreut 

c.v~tY C.e 
eY3.We~., n 

aEru ~,„n u. 

f1EGN u~R. u. .x&-:ixxxc~ 

ifE1N! u..,. c... sub 
eiveui 

f1EE►! c.vrtr uv a r~x 

f1EX►! u.,., u. 
:xe 
.;.

xx~c

f1R! 
s 

Q:~x c

HFTlA u.m u. 

lfA~ uvl3x ce. : 'I~ox'rxc~. '.

Dugwl 

8HR IJSi t5§ IYe nix 9y. 2055 1914 us4 f1DAV1 

l3L 19 655 t,4 x156" 12~ pt5n 195( 1354 f/DIN! 

IiL 17K 1+.4 z156o 125{ 305{° 1954 15,4 ftDW! 

fn its: s55 t/4 zly 135E pv~e 1954 Is!4 f1DRN 

]iL IB 356 H4 zN4^ l355 p5fo 19.4 1354 f1DS!! 

d3L l0 3% 14 ilu^ ,x55 zox^ 1956 1s54 f1DYM 

6HR 1314 sh 156 x156> 2055̂ 1954 1s54 f1DN?! 

85X IS44 n54 IK zl/y 9% py~o 195{ is54 HEAL! 

l3L 19 a55 1'h 3t56^ 1=55 mlyx w14 asG f1El►1 

8HR 1314 454 156 1155̂ 9 305jo 1954 135( ffEI~N! 

1 19 a35 t34 x15( u55 p5fo 19.4 I3~ MEIN! 

IiD D 751 114 zti4~ u55 1911 13;6 f1E~! 

1W .~ 751 114 n34^ 1351 19~ 1351 ltE~M 

L 7% 1?4 311(^ 13.4 19X 13;1 351 f1E1N 

97R i»ti 3u 156 i156~ 1954 ISs4 f1EW! 

83A IZY4 351 1~ 3156^ 95j pro 1954 1354 f1Ep1 

e9s L3% 3'54 xt56^ 955 z0y~T 1954 1354 f/EfM 

.eIR 1354 r,4 1~ x151' 19u Ism lIEXN 

IiM n 7u lu 21s5o Is51 m56° 1956 u36 f/fM 

13L 7~ 1>s 3334^ ISu pHv 19~ IJ55 351 f1fMA 

1SL L 751 134 iH4^ 1355 t9X iJ56 356 f1F►K 
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21JP4-23JP4 
HEATER pATINGS 

TYPICAL OPERATING CONDITIONS 
ANO CNARACTERISTKS 9O 

t i
~Oe 

~ 
W rW t~~ R ~ O=  O= ~ w

'~ W 
OW O 

WW y ~ ~Op  WO tl~ eFcc
h ! r C ? ~` ?" O~ h W Ol  tai 

~g 
~~2  S ~' °` TYPE DESCRIPTION d~ 'E"y WG WG ,~~rd' ($~ ?3' da '„  o~ 3~p ?r tB 

`~o~' `p OP.~f'~~2i~ ~F~ MoD 
~~~~ O ~S~~ aa~ Sri ~~ TYPE 

,O 
Y 

OfP ~~ ~~ d" ~ W W 

~~ 

11JM xecrvvuz.sv ¢ess-dvecr new 6.J 0.6 INIF.RNAI. NO YESv M M o.jp YES 30 1.5 16 300 -33 !1J►/ 

„R/A ` (wx:l~;a x~aax~ 
a•tr n[w 6.3 0.6 INTERNAL NO YESv M M ¢~ YES b 1.3 16 J00 -b fS~1A 

HICK venanczLavcues-on[crvlaw 6.J 0.6 SINGLE NO VESv M E •-30 NO 10 1.3 1] J00 -5] 130 w f7K►s 

f1K~/A vacraxeueaa uav-maecr new 6.3 0.6 SINGLE NO YE7r M E abro5 YES M 1.5 It J00 -35 b f1KNA 

f9AV/ xecrnxccz.sa wtrae-onaer naw b.l 0.6 SINGLE NO YESa M L • '~5
^- 0 

NO 16 1.5 f1AY/ 

!8p►/ eacraxccua cuaa-elatti rter 6.3 0.6 SINGLE YES YES M M u_ryMj VES It 1.5 16 l00 -50 100 TS 45 f9YlN 

!1W►/A lazvrxlzco 
xaaax)aacr naw 

63 0.6 SINGLE YES YES M M o_ro YES 18 1.3 16 J00 -b 100 b J3 f1W►/A 

f17V/ accraxczua uaas-dascr new 6.3 0.6 SINGLE NO \'ES 81 E v_lQ YES 18 1.5 16 
-rygw 

+zI31 
JOo -50 >S 11KN 

117RM a (azcvlxsz~ xaa n) 
aui view 

6.l 0.6 SINGLE NO YES RI E n_pMj VES 18 1.5 16 
_ 64. 

o 
+3sI 

J00 -b b l5 111Q/A 

!Sl?/ vecraxuua cuss-Osaecr vnw 6J 0.] SINGLE NO YES M E 
u-3U

YES It 1.3 11 300 -33 93 40 !SY►/ 

!1Y►M ,ac,.x~.ieco xvcaxj 
ae, 

taw 6.J 0.6 SINGs.E NO VES M E u.3U YES IB 1.3 I6 
-b1• 

+ib 
JOD -b 

-IS 

+is ,. 
58 

0 

e 
11Y~/A 

!1A/ veccsvcr caa ~.cnss-olaacr vtaw b.J 0.6 SINGLE YES YES M M 
n_]U

NO It 1.3 11 J00 -35 95 TS f37,// 

7171/A aecrn~cs csv c~.aas-onacr naw 6.I 0.6 SINGLE YF.S YES M M n->0 YES 18 1.3 Ib b0 -55 100 95 t3 !17lM 

~uM 
a 

fatz~wnlazaD xa n) 
a[cr vlaw 

6.3 0.6 SINGLE YES YES M M wroT YES 18 1.] 10 ' b0 -53 116 b HUM 

ffAM aa•0 •araz-ducr vtaw 6.J 0.6 SINGLE YES NO M M TO NO 19 1.3 U l00 -53 III JS ffAN 

!fA►/A aouwo wataz-wean vnw 6.l 0.6 SINGLE YES YES M M 10 NO t9 1.f 11 lW -ss TIT ]3 „A/H 

~ 
0• 

l7AR/ 
rnveeua uns-e i new 

aiaerv,xl=e•x.aaxi
ad 6.3 a% NONE NO 1'ESr M E 'bgro 1'FS ib 1.5 16 

quo 
J00 -SI.S f7AR/ 

vnw 0• 
_ 

l7iA1 ae(4r~acx
v~vlico xxeexl 

aecr 6.3 06• NONE NO VES M E Ilm YES z0 1.5 14 
100 

450 -TS !~/ 

!7R/ xalaevvwlxc9 xaeax) xa
ranu4,sv uasa- er new b.J 

* br 
5% NONF. NO 1'F.Sv M E 99p 

110 1'ES 30 1.3 Ib Oo +~ 300 -b.5 l7R1 

x _ aecr view Oo 
l70►1 (aecvOiz oxsvee.l 6.l 

f56,o 
NONE NO \'ESr M E IIOo YES 33 1.5 Ib 

+400 ~ 
-603 !ID►/ 

!77}1 ac(aascv xrn 
xlviceno r new 6.J k 10~i NONE !\'O YES• SI E 1~!^ 1'ES II 1.5 N 200P 1b -TS !7!'►/ 

l7Gr/ eccraaczua uan-9laecr new 6.] }5~. NONF. NO NO M E ll ~ YF.S 30 1.3 16 Oe 
+400 

3110 -b l7GM 

!!X/ iaLc x~.inu 
xa~~aecr alen 6.3 tu g \O\'E \O 1'F.Sr M E tlo 1'F_5 3I 1.3 16 +ib 50 -AI.S !7~/ 

al Fue Plate-IIOMed Sbi M. n Oiagowl. a SPberkal Fare PI to 
' TFerin.~l GMraneriariva, nv, rl~rl~Mrica Face Plare. w Gr'd R 
x Horia,.n~al. • FrwtM F, ce Plate. z:rM 8 .l \'oirage 

~/ 



211P4-231P4 
OVERALL DIMENSIONS RASTER SIZE

?

TYPE BULB BASE 9~~ 
P.c2' acv Ca'G$ m~~ ~Adar APWW5̀ .y~,?z .Y%~ °~ 

CONTACT ~' o.. ~' „J`' 
dry dr~ ~rt ~ dri ~C~3Q~~ J~C~,t'Y~!~ 3`~g~ 

TYPE 

f1JP1 cwvliv cnecA eYS e~n
ec I2N IJ3f )% Ih 31,(,° 18~K 20%° l9jj la% 11)Pt 

11ptA <nv,ry ue ° VODa-nx
sc 13N 23K )% IK Tl,f° IS~K 30%° 19% IJ% 11JP/A 

f1KPt cwrlry cwe ' xs~ooee"<i 1zD zz% )% 1K n%° ro%° w% v% 3% f1KP1 

f1K►tA urlry cne ' xs~orr. ~w 1zP za )S4 ]K z]K° Is% zo%° 19% u% 11KPtA 

f1MP1 xerww eo.e c,r rxanXe N, 1zAt 2z% )% 1K zo%° 14~K 19%° le% IJ~K S1MP1 

f3Y/Pt uv,n cwr 
sxa 

'oryecwc tIN 3i'h )% Hh 39%° 14% 19%° 1)% 13% 1% 11WP/ 

f1WPtA cw~rtv cwr 12N 2Ph )% lK z8%° 16~K 19%° 1)% la% 11WPtA 

f1KPt cwvm cwr , •x c 12L 3Eh ]% tK ro%° l45& I 9%^ 1)% lJ% J 41XPt 

H%PIA cwr,,, cwr x~o° 
&6-e,xe~ 

uL 22+h )% Hh zo%° 1NK 19%° v% 1a% s1KP/A 

nrPt cwv,ry cwe eY6.oNsct 13L ]J J% IK 21j~ 18% 29° I9K 16K llrrt 

:3rr~A enr,rvewe "~~°'" 6-nnK
13L :J >% ~h 21K ° 13% 30° 19K 1„~ l3rr~w 

11ZP4 cwr,ry cwe 
ees 

~ooic:c 120 2x55 )% ~.( x155° 1sv5 /9% IHG 4% f1ZP1 

!1Z►IA unrr ur xw000 ° 
. 

s-.Ix°C 12N z3 )% 1K zu59 u% ro° 195( 14K 91ZP/A 

HZPp <nv,ry cwe 5x5.e~nec.0 ~ ~~ 12N 235(, )% IK 21,5° IS°,( 2R9 19K 14K 3% 13ZPA 

f1APt xflrwe core ur 
exs 

fl 9°q~ 12D 23% 1Y ]K 3HK 16 ~ ro% 18 13% a% lfAPt 

lfAPM •eru. cone uv 
s 

a nx~

ruewV~s 
12D 12% 1% Ih 21~K 165( 29% 18 IS% 3% lfAPtA 

l3AC►/ cwv,rr cwr gxbe 
xs<u 12L 19~K a% I.G 34S`5° 1J .f5 12X ° 19% ISX 13AQt 

l3Mt cnv,m cwr w~~xr 
eM7 em 8HR 14% 4% 1% 24 ~° 10 2345° 19K IJ% 13BPt 

13CPt c.nry cwe wxe~~ tnr BHR 15K a% 1% 36~K° 105& 3Nh° 19K 154 11Q/ 

f3DM cwnry cwe eNB rvix
xu~ 8JR 13j5 3•,5 1% 34~K° lOK 23K° 19K 15% l3DPt 

13R/ cwnry cwe v~°^T 
>-r~x 

we 8XA 1Jji 4% ly, iJ~?y~+ 9% 323{° 19% I35(, 13PP/ 

f3G►/ ur,rr ur 
ex'P

N*w:T1° BHR 1534, 5% I% i4".G° 9% 323(^ 1935 1aX }}( èP/ 

fyP4 cwv,rvcwe eYbr ̂ sc c )FA 1Sh 5wi§ 13'e z4".5° CON, 3Yh° 19K 154 faJP~ 

° Diegwal. 
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23RP4-24DP4 
PATER RATINGS 

SmcnL oPuwnllc cot]a31oNs 
AND CHARwCTfRKJ1y6 

y~ 
Pt, l id {v 

~p
?  

.p
Z~t r N ~J~ A~ i ~ M YOp  aF of t3 

Q •?2i'  S N~~ C ~ t  ~c °` =F?~ r d' cif i~~ ~ Oivy  OU`"~ D ?w t~ 
TYPE DESCR~fION o d' ~. o V ~~Y t~ N W W ~4~ Of  P~ VO ~~!! O FP O r~r W ~~~ iS] 

~ ~P ~ Y1W yy 4 #? r #'0 ';go s O ?.l V~ D'~J LJ'tQ ~2Cy ~3106y TYPE 
F ~~{' Yf d Oi '2 GOt, ~7P FtVVVVS` V r r ,O O YOB y ,Y ̀fif 

fIRP/ 
*.>°m.aa w.baa- Incw 

vc(ucwtwze0 xaesx)
vec 6.3 t 3~ NONE NO }'ESa AI E 11~ VEB I3 1.5 16 ~° +~ 500 -b05 IMP/ 

fIVP1 
aaxc<vaa coca cz view vv

(u.cwmtzep xaaex) 
vv 6.3 0.3• HOVE VO YESr M E 101p 

111 YES ]i 1.5 14 MOw 150 -TS SSVPI 

!{ADPI a (u.vw~x<np x~sanj 
aecr r,aw 6.J 0.6• SINGLE YES YES M M v"BSn 

~ VES ]4.E 1.5 it J00 -SO 123 3] J6 ]/A~/ 

f1ALP1 
_ 

v 
facwntwzeo xaeen) 

accr vrtw 6.3 O.b NONE NO YES M E v qp VES 10 1.5 Jt 
_SOw 

+330 
300 -SO f1APP1 

MAC/ 
_ 

a lu.cxartzeur~xaecxj 
acct vrtw 6 J 0.6 NONE NO YES M E 

w"'~50
YES ]0 1 S 16 

-SOw 

+350 
300 -SO !/AEf1 

=/AR/ 
v 

(ai~nnti~p~xaeex) 
aacr new 6.3 ob NONE NO VES M E o_0~0 VES II 1.5 IB 

Ow 

+350 
>D -4I.5 1/Ap/ 

f1AL►/ av(ryt~uiwzco xav xl 
acct vlew 6.3 0.6• NONE NO YES M E o ~~U YES EO 1.5 It 

Ow 
+ t~ 300 -50 

-IS 
} 35

Nmp 
1/ALP/ 

1♦AMP/ c (a onxrtsocxaetnl 
tutu ,icw 6.l OA• NONE NO VES M E x_110 YES 33 1.5 16 

Ow 

+100 
100 -53.5 1/AMP/ 

!/ANPI a (acexixueo° xaea ) 
aacT vrtv 6.1 0.6• SINGLE YFS YES M E u~ YES ]] 1.5 IB 

_JI• 
+lM 300 -31.5 3l 31 SMWI 

>•Aa/ vl.uowlxuso0xa 
H) vacr new 

6.l 015• NONE NO YES M E o-~lU YES ]] 1.5 16 
Ow 

++oo 
300 -5)5 t/AOP/ 

R/ASII 
v 

(u4uu~xrzae°x~esxl 
aeca vtsw 6.3 O.l NONE NO YES M E u_gMp YES ]] 1.5 IB 

ow 

+400 
J00 -53.3 f/ASP/ 

NATP/ 
c 
(u unxtieo uaavex) 

aarr nvw 6.1 0.6• NONE NO YES M E p_yp YFS 30 1.3 16 
Ow 

+400 
50 -41.5 SIATP/ 

!/AP/ aovw maz~taecr v<sw b.J 0.6 SINGLE YFS YES M N 'ro NO 16 IS IS 100 -55 IM i3 M f/API 

!/AP/A 1O~,LLi,~t~i~ x~~ l wvw 6J 0.6 SINGLE YFS YFS M M 10 NO 16 IS 15 J00 -53 114 M //AI/A 

1IAP/~ aopxp wezaz-prtaci new 6J 0.6 BINDLE YES YEB• M M 70 NO 16 1.5 IS d00 -SS 114 qNA 

f1AV►1 
_ 

ae(w0uwtzcu 
xanex)aa<i w[w I.JS 33%•t NONE NO YESr M E 110o YES 10 1.3 16 

-IOOw 

+J(IO 
J00 -53.5 f/AVPI 

t/AM►/ ax°aa. u.aaa- vaw c 
(u,a~w<xue0 uaeax~ 

veer 63 0.6 NONE NO NO M E 103 
11~ 1'ES A 1.5 16 ° 

+400 
300 -50 RIAMPI 

!/AXP/ 
_ 

v lu.ox x~ien xaaecxj 
aecr view GJ *~~ NOVE NO YES• M E I1~ YES ]] 1.3 16 

Ow 

+100 
IW -53.5 HARP/ 

lNAP/ Re(n~ vytx zen 
xaveex)aecr vtew 6J 0.6 NONE NO NO• M E IOSw 

IIW YES 10 1.5 16 
Ow 
0 

+400 
50 -19.5 !AM/ 

f/RPI a00x0 wnaz-ort[ca vlcw 6] 0.6 BINDLE NO VFS M E 10 NO 16 1! 11 ]011 -55 05 fAP1 

fKP/ a[naxcw.aa caafa-°laecr vtew 6.l Q6 SINGLE VEB t'FS M M ~p VFS ]0 1.5 It J011 -SS 115 100 M 1{QI 

t/CNA 
v 
juv~<xue x4a i) 

aacr vMw 
6.J 0.6 SINGLE YES YEB M M ~B YES ]0 1.5 I6 J00 -53 l05 BS !/Q/A 

!/LIP/ aecrnxcuua cuaa-waezT vrtw 6.3 0.6 SINGLE NO VES M E 9~0.o VES ]0 1.3 It 100 -53 100 b 1/WI 

• TM1erinal <M1aracteristwre of tM1e M1eater are con<mlkd aucM1 that M1 ater voHe a rgea tlurin[ tM1e o DuBonal, • Hwimot I. r Frw<M. s Cylindrical Face Plate. 
miaed~rovidM i[wused witM1 oft yw whicM1 are exn~larly anwrollM. 

Hes~er ar up a m<. 11.0 nd G N X 1 ~alta[e t Spherical Face Plate. * Sphercal Fece PI te-Ponded SM1ieM. 



23RP4-24DP4 
OVERALL DIMENSIONS RASTER SIZE 

,w 
BULB f~ QU WUr WW~P 

a 
~~ F°y b/q' bl•~W,(~ N~Sy '`S F.Y~ 

TYPE 
CONTAR 

BASE ~ p W=s';̀` ?~?.~3' ara'"~ a~33' ~d~tF ~,~aPz~~ ~ 3 gi~ 
~f~,t~rr̀ ~~~ ~ti 1YPE 

!!RP{ ca+rtr cnv sx8-i~~xccc 81R 11 /^ v 3!4 t!S 34~(° 105( Ii% 1914 IS!f 43RP1 

!4V►I coon uv }ej1 aHR 13H 435 lye 33450 9y. 12iy° 19H Is1y ~ !lVPI 

lIAWI c.nrr u. ~ Izry 31H iSf xk x4°~ 13Yc 3355° zlly 16% 9{ADPI 

!{A~{ caner ur °°°° c 
6-vm

sc 13L 19yv 5:4 l*,( 340 13H 33~Sy° 3t+ry 16H l/AEPI 

!{AH♦/ cevttue vcxi 
Inn 

ax 8xR Is34 sly 13e 2a° m+,y i2~K° IIK t6H !{AHPI 

!{AJPI cavm ue a o° 
a vm 

13L I9X 515 1K 31° ISH 224{° 1135 Iblg. f{AJPI 

fIALPI n ca .rr ca' .., 
I~.~n 

a. axR u*/, sK 15; za° 1Wy zz4y° zHk 16*/j !{ALM 

~AT1~P{ canev ur o0o i 
bnrxc

iFA IS% SSy- ifa 340 1015 32~5y° 211{ 16H lIAAV{ 

i{Alg{ uvrtr ue ° c 
6 

eox 13L I9!5 615 1'.( 140 13H 311( I6% lIAH►I 

!{AO►/ cane. car 
w 

n
sri  . x

8HR IS% say lyy 34° 1054 x344° 3155 IaH lIAO►{ 

i{ASP{ unrr ue v +xb 
n 

13L 19 . sK xFe _ 24° IJH x114 16H f{ASPI 

!{ATP{ canm cnr ° °°c 
~b°. . 

13L 1916 Sy 136 34° IJH 2I~5y0 21H 164$ i{ATPI 

!{API  cons u. ' - 5 eopuu IZD n~1y 645 ley za 1a45 x356 2zH 3afy 3H UA►1 

lIAP/A nrrw cone ur ras 'wecu 13D 23x.4 b^5 1Y( 31 16+?y ilYe 22Ye 1655 3H !!AP{A 

!{APM Rsrat cons I.Iv 
sxs 

oo ~w 12D 2Y5( a^,5 IIG 11 1645 E3Sy 3215 IaSS !{APB 

!{AVP/ canry uv 
wp 

rev 
B1K 11~Sy aY 115 340 IOiy 2244° 21K 1aX !{AVP{ 

lIAW►I cnnry cav 
sn' 

v~vr^: axR lair; 434 13f 2a° 1034 33440 x115 16H lMNT/ 

lIARP{ canev cnr 
an

]n 
8HR Ise( s55 IH 340 IO+iy 3I4yo 1IK 16H lIA7IP1 

lIRAP/ canry ca. 
sx

'i.xtax BHR ISH SK IH 240 l~ti 22~5y° 31.4 16H !AM{ 

!{M{ -arw cons ur ,, IIM zaH 154 1.5 xa I6H xzH a5f !{BPI 

!{~}{ unry c+r xx'Vomcu IiN 31 re ]74 3:5 34° uH 3244° 31.5 16H 3H !{~}I 

lICPIA unm cne 
sn5 

once a~^° a 13N Il Se fX lly 240 13H 23~Sy° 3x4 16H MR{A 

lADP{ unry cae sxln~ecw IIL 21% 255 1K 310 IJH 23iKo 31.5 16jg 3H lIDPI 

0 Dugon 1 
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24DP4A-30BP4 
HEATER RATINGS TYRICAL OPERAi1NG CONDITIONS 

AND CHARACTERISTICS 

i• PZW ~ 4QP ~ J 
O~~?P ?O~ E?F 00. y +,~h +W4 (7A 

l~ .;gC 
TYPE DESCRIPTION 

,04 
~d° 

G2z 
~ W. W W ~. ~ ~a~V~ (9 POi oa' jpo Uoo ti  PO ? WZ ~~ ifs 

P f 
k 

` ò°' ` ~?° 4.}OVOP PFO ~r5 
~ O 3?e dSi Ec~r TYPE 

+ 
P 

G ~ f °< F O F P ,O v WL WJ ~ 3~ 

t+g4DP4A ~aci i0~rze•ecvcaal it  11x' ,1 6.3 0.6 SINGLE NO \'ES M E 90. YES 20 1.5 16 300 -50 58 g4DP4A 

gdOP/ xu~ixci Lvv r.~.ass-nrve<r i~r.x 6.3 0.4 SINGLE YES \'ES M1I M 8g5p.x YES IB 1.5 16 300 -50 100 100 g10P4 

g4TP4 (net xrsrzeo scaee. , 
cr i~ew 

6.3 0.6 SINGLE }'ES YES M hl o.g0 1'ES 30 1.5 M 300 -55 110 83 g4T►4 

44VP4 

41VP4A 

44XP4 

arrr~vc~ i.ia cross-n~aecr i~ex 6J 06 SINGLE YES \'ES M hi ~p YES 22 1.3 30 300 -55 115 IIS g4Yp4 

,..cii0.~ren scared rr i1E1 6..1 0.6 SIN(:LF. }'ES YES M .?I y~.0 YES 2t 1.5 20 !00 -55 125 13.t gd,NP1A 

accr.ixci cne ccxss-mvecr i~ex 6.3 0.6 SI\GLE YES YES M1I M1I o_~ NO IO 1.5 18 l00 -.50 125 35 i0 g47IP4 

g4YP1 aafacii0a~ze9 sceee~~j 
axcr crew 6.3 04 CI\'GLE NO 1'ES 51 E n.qp YES 20 1.5 16 300 -.SO SR q/Yp4 

g4Zp4 Re(i+i~ex ~3zeouveeal 
eecr crew 6.J 0.6 NONE N'O YES M E w.~5 YES 30 1.5 16 

4500 
J00 50 

g4ZP4

g7AP4 xerra.ri ~.ia >~ernc-o~nncT i~ew 63 0.6 SINGLE NO 1'F.S• M1f E og8p5 NO IB 1.5 12 300 -55 BS ggqp/ 

47EP4 far~v~~~reo 
scxenx)necr i~ew 

0.6 51\'GLE YES 1'ES hl ht •~85 NO 20 1.5 16 300 -55 118 g7EP/ 

g7GP4 xrrri. .ie cross-9~aerr ilrx 6.3 0.6 SI\'GLE 1'ES }"ES hl M1I ~~ N'O 22.5 1.5 16 300 -55 95 100 15 g7GP4 

47LP1 fncrxlS~zeo 
scaaee)aerr i~rx 

6.3 0.6 SINf:LE l'ES }'F:S M h1 ~~ }'ES 22 1.5 20 300 -55 168 IS g7~P4 

47MP4 aerr..<.rr.nx.~nru.-oleerT ilex 63 0.6 51NGI.E 1'ES YESe M h1 8950 NO 19 1.5 16 ]00 -55 110 50 g7MP4 

47NP4 nerr,in cetss-9raerr ilex 6,3 0.6 EINGf.F, 1'ES 1'4:5 M M ~_~ YES IS 1.5 16 J00 -50 9,. 100 g7W4 

~. Izrn 
sexeev)aurlicx 6..i 0.6 SINGLE \'ES YES hl hl q~p_v 1'ES 20 1.5 Ifi 300 -55 105 85 g7RP/ 

g7sp4 
_ 

PeGu~r~lvrzeo 
u~nneex)aecr ilex 6..5 04 SINGLE NO \'ES Ai E n_qp 1'ES 20 1.5 18 

-'2•. 

0 
}.196 

.4p -50 !0 17Sp1 

47UP4 aecrnScccne w.asa-nlnen vlex 6.3 06 SINGLE NO YES ~N F. ~~ 1'ES .0 1.5 Ifi 
tx 

}.196 
300 -SO M q~llpl 

g7VP4 r,ii.c>xsreex .caee.t 
ne r ilex 6.3 0.4 NG\t: N'O \'f.5 hl h: " '~'t \'Es IR 1.5 16 rw e

}396 
.,aa -50 g7VP1 

g0lp4 vocs9 xernL- cr vow 6.3 0.6 SINGLE YES \'ES M M 90 NO b 1.5 ]I .100 -55 95 25 30lP4 

• Horizontal. o Diagonal. a Frosi«I. • GriA g 4 Y91raRe. 



24DP4A-30BP4 
OVERALL DIMENSIONS RASTER SIZE 

? ,~? ? 

TYPE BULB BASE 4?r~ xv W" W~ " W~W" y,"" yiW" r~,(t'.5 °+S" C̀ST 

CONTACT d' .f ?d ?2v'P 2Fr" q~Fr g `8Pi gFx or .vr` Co.`c{p TYPE 
O.W, d .W,.~ aP3 aP~ ,:xCt  ligP~ ,W'~'3 

,5,`•~SW.x̀. .3:t 

!{DP{A cnvlrY cav 
sx

¢aoece w 13L 11X l55 1K 240 13X 2334° 2DS.(' 16X f{DP{A 

f/QP/ ca„ttcnr sxS Y~_oect 12N x15( 1)5 1.'y 34° i3s~j 33,5(0 31J/6 16X 4eh f/QP/ 

f17P1 <w„ry cav 
sx

5~n~ece v I3N SIX >SS ih 24^ 13X x3,54^ 3114 1>~ fI7P{ 

lsVP1 cn.,rr cae 
dxs ~P 

~e~`. I2N xIX 1S¢ 154 34^ 135$ 1ix,(r̂  3114 16X f{VP{ 

9/V►{A u.im cne 11N x154 155 ,x 1+ tJX 2xWF zt% taX f{VMA 

f/XP{ cae~rr cae 
x°s.nxxsV 
uoo c l2D IIX ]55 IK m 13X 1x94" 11X IbX f{XP{ 

f{n{ u„rr cne nn ` IxL i13S 1S§ 156 140 1J5§ zn5(^ E1.4 IbX f{1/M 

1.7P{ cwv,tt <ne 
s 

6r,x c
xo 0o v 13L 21X 15§ IXr 36 t3X iE94° 315( IbX f{ZP/ 

f7AP1 ~,. "` c 13A3 z1X r55 r,4 :a5{° 2J54 less 455 f7A►4 

f7EP{ cn,lry cnr c IZD 1J54 15y 1.4 3694° IS,K 3a~ 14X 18X sX f7EP{ 

f7GP{ uv,rr cae °ncoo 
s 5-v,"~ 

lzD W'y 1ST Ir4 1684° uX isX° x4X 18^/r f7GP/ 

f7LPh cav~rr cne 
sxs 

poo[cn~ IxN I494 9y4 1.4 2694° IMS4 25X° 24X IBX f711{ 

l7AIP{ ue eL 5M5a-oNec~L 11D x354 >X 1% E6X° 145( 3554̂ x35& 18X 47M►1 

f7NP{ cw, err cne w l2N xl )X 1.4 26,Xe IJ'h 35X° 24X 18X dX R7NP{ 

cn„ry cne 
sas 

popes i1N 1154 >X n4 I6~S4° 15+,4 zaX° NX IHX f7RP/ 

!~/ unrr cne IxL 3354 155 ISk 1a~a4° 155( ,. 34~/. I ,re f7fM 

!7U►{ ur,rr cne ~ 1zL vs;, 1% 154 xa~54" Is34 :+ 1654 a'/. 47UP{ 

f7VP/ cnr,rr cne xo 
bV> 

IZL~ 1154 s5$ t•.4 3a94° 1384 ii X^ E4X 18X 4'.f l7VM 

fOBP{ xeind cane t,e a 11D 1354 154 174 30X 16X 38X x.5!4 39X TORN 

Diagonal. 
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PHOSPHOR CURVES 

DESCRIPTIONS OF PHOSPHORS 
BY COLOR AND PERSISTENCE 

Phosphors, as used for the screens of cathode—ray tubes, have two important charac—
teristics: COLOR and PERSISTENCE. These characteristics can be used to define the 
phosphor. Descriptions of phosphors which have been used in the manufacture of 
cathode—ray tubes arel isted in the index table below, and are each described in the 

/~ following pages. These phosphors are identified by the designation P1, P2, etc., as 
assigned by the RETMA Data Bureau. 

Color may be specified by a Spectral —Energy Emission Characteristic Curve, or by 
the coordinates x and y on the ICI Color Chart. 
Persistence may be specified by a Persistence Characteristic Curve, or by numerical 
l imit values. 

In the following table, Bo =Initial Brightness, 
and B = Brightness at Time T 

~~\ 

PHOSPHOR 
D ESI OR ATIOR 

COLOR PERSISTENCE 

FLUO- 
R ESCERT 

PHOSPHOR- 
FSCE~T 

SPECIFIED 
0Y DURATIOR 

SPECIFIED 
BY 

Pi GREEN GREEN CURVE PAGE i ME Di UM CURVE PAGE i 

PZ BLUE-
GREEN GREEN CURVE PAGE 2. LONG CURVE PAGE 2 

B = Bo/T^, n = 1.0 TO 1.2 

P3 YE_LLOW YELLOW CURVE PAGE 3 MEDIUM CURVE PAGE 3 

Pq 
SULFIDE WHITE WHITE 

I[I LOL OR COORDINATES 
• =0. jlj, y =0. j24 

CURVE PAGE 4 

SHORT 
BRIGN TNESS NOT DYER 1f OF PEAK 
VALVE IN jj YILLISECONOS AFTER 
CESSATION OF ExCITATI ON 

P4 
SILICATE WHITE BLUE 

ICI COLOR COORDINATES 
x =O. jlj, y -O.j24 

CURVE PAGE $ 
MEDIUM 

BRIGN TNESS NOT OVER 7f OF PEAK 
YALUE IM jj YILLI SECONDS AFTER 
CESSATION OF EXCITATION 

PQ 
SILICATE- 

S ULF I DE 
WHITE YELLOW 

- 

ICI COLOR COORDINATES 
"=D. jlj, y =0.j24 

CURVE PAGE 4 
MEDIUM 

BRIGN TNESS p0T OVER 7f OFPE AK 
YALUE IN 3j YILLI SECONDS AFTER 
CESSATION of EXCITATION 

BLUE BLUE CURVE PAGE S VERY SNORT CURVE PAGE 6 
T IYE CONSTANT = 6 TO 10 µSEC. 

WHITE WHITE CURVE PAGE G SHORT CURVE PA 6E 7 

BLUE-
WHITE YELLOW CURVE PAGE 7 LONG CURVE PAGE 8 

B=Bo/T^, rt ='O.P T01.2 

• 
DARN TRACE: COL00. DEPENDS ON AB SO RP TIOM 

CNARACTERISTILS ANO TTPE OF 
ILLUYINATION 

VERY LONG 
LONG VARI AfLE PERSISTENCE DEPENDENT 
ON TEMP ER ATU0.E r AMOUNT OF ILLUYINA-
TION, AND ELECTR OM-EVER GT DENSITY OF 

BOMB AROYENT 

BLUE BLUE CURVE PAGE $ SHORT CURVE PAGE 9 

ORANGE ORANGE CURVE PAGE 9 
MEDIUM 
LONG 

CURVE PAGE 10 
TIME [O NST ANT = 100 TO 1j0 YILLI SEC 

PURPLE ORANGE CURVE PAGE 10 MEDIUM 
LONG 

CURVE PAGE 11 
~ B = Bo/T^, n = 0.9 TO 1.4 

BLUE-
GR EEH 

BLUE-
GREEN CURVE PAGE 11 

EXTREMELY 
SHORT 

V1518LE DECAT: NTP ERBOLIL TO jOL 
IN 1.51LSE[. 

U ITRAYIOLET DECAT: EXPONENTIAL, 
.TIME CONSTANT =0.1 µSEC. 

vI OL ET ANO 
N EAr,- 

UL 7R AYI OL ET 

YI OL ET AAD 
NEAR- 

UL TR AYIOL ET 
CURVE PAGE 12 

EXTREMELY 
~ gNORT CURVE PAGE i2 

GREENISH- 
YELLOW YELLOW CURVE PAGE 13 

ONE COYI'T: 
EZTRE YFLY 

SNORT 
O TME0. COYP'T: 

LONG 

SNORT COYPONEN T: HYPERBOLIC TO 304 
~N 1.5 /ASE C. 

LONG LOYP ONEN T: CURVE PAGE lj 
8 = Bo/T^, ^ = 0.7 TO 1.2 

--- --- CURVE PAGE 14 --- CURVE PAGE 14 

--- --- CURVE PAGE 15 --- CURVE PAGE 15 

P20 --- -- CURVE PAGE 16 -- CURVE PAGE ib 

TONG-SOL ELECTRIC INC. EL ECTgOE TUBE OIYI SIOM NENARN, gE1I JERSEY, U.S A. DECEYNEK 1, 195j PEATE /j419 



PHOSPHOR CURVES PAGE I 
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Curve is Essentially Independent 
of:TGbe operating Values 
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TIME AFTER EXCITATION IS REMOYED - MILLISECONDS 
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PAGE 2 PHOSPHOR CURVES 

PHOSPHOR P2 
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PHOSPHOR CURVES PAGE 3 
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PHOSPHOR P3 
PERSISTENCE 

Curve is Essentially Independent 
of Tube Operating Values 
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PAGE 4 PHOSPHOR CURVES 
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PHOSPOR CURVES PAGE 5 
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PAGE 6 PHOSPHOR CURVES 
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PHOSPHOR P5 
PERSISTENCE 

Curve is Essentially Independent 
of Tube Operating Values 
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PAGE 8 PHOSPHOR CURVES 
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PERSISTENCE 

Anode = 4000-9000 Volts 
Screen = 150 Microamp. 
Scanning area = 7 x 7 CM 
Scanning period = 1/60 Seconds 
Number of Lines = 260 Approx. 
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PHOSPHOR CURVES PAGE 9 
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PHOSPHOR PI I 
PERSISTENCE 

Nmax. = 0.5 to 2 
Where N = Slope 
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.Curve = 2 µA/CMz, 1/60 Second Pulse 
Curve B = 20 µA/CM2, Single—Line Scan 
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PAGE 10 PHOSPHOR CURVES 
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PHOSPHOR P12 
PERSISTENCE 

Curve is Essentially Independent 
of Tube Operating Values 
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PHOSPHOR CURVES PAGE I I 
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PERSISTENCE 

Anode 
Screen 
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Number of Lines 
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= 150 Microamp. 
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PAGE 12 PHOSPHOR CURVES 
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PHOSPHOR PI6 
PERSISTENCE 

Curve is Essentially Independent 
of Tube Operating Values 
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TIME AFTER EXCITATION IS REMOYED - MICROSECONDS 
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PHOSPHOR CURVES PAGE 13 
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PHOSPHOR P17 
PERSISTENCE OF LONG COMPONENT 

Anode = 4000 - 9000 Volts 
Screen 150 Microamperes 
Scanning Area = 7 x 7 CM 
Scanning Period = 1/60 Seconds 
Number of Lines = 260 Approx. 
Excitation = Single Pulse of 

0.24 Millisecond Duration 
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PAGE 14 PHOSPHOR CURVES 
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PHOSPHOR P18 
PERSISTENCE 

Curve is Essentially Independent 
of Tube Operating Values 
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PHOSPHOR CURVES PAGE 15 
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PERSISTENCE 

Curve is Essentially Independent 
of Tube Operating Values 
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PAGE 16 PHOSPHOR CURVES 
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N max. ~ 0.5 to 2 
Where N = Slope 

Curve A = 2µA/CMz, 1/60 Second Pulse 
Curve B = 20 µA/CMz, Single—Line Scan 
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7DP4 

  TUNG•SOL  
CATHODE RAY 

THE 7DP4 IS A DIRECT VIEW PICTURE TUBE DESIGNED FOR TELEVISION APPLI-
CATIONS. ITS FEATURES INCLUDE: 

UNIPOTENTIAL CATHODE ELECTROSTATIC FOCUS 

ROUND GLASS CONSTRUCTION MAGNETIC OEFLECTIOM 

EXTERNAL CONDUCTIVE COATING EXTERNAL DOUBLE FIELD ION TRAP 

Y" X 5 1/2" RASTER SIZE 

ELECTRICAL DATA 

FOCUSING METHOD ELECTROSTATIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (A PPROX.): 5O DEGREES 

DIRECT INTERELECTR ODE CAPACITANCES (APPROX.) 

CATHODE TO ALL OTHER ELECTRODES 5 /1µf 

GRID #1 TO ALL OTHER ELECTRODES 6 µµf 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE j500 µµf 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 400 µµf 

OPTICAL DATA 

PHOSPHOR NUMBER SULFIDE TYPE P—g 

FLUORESCENT COL O'R WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER ST STEM 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0.6 AMP. 

MAXIMUM DC ANODE #2> GRID #3 VOLTAGE A 8 000 VOLTS 

MAXIMUM DC ANODE #1 VOLTAGE 'Z 400 VOLTS 

MAXIMUM OC GRID #2 VOLTAGE 4jO VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

OC NEGATIVE—BIAS VALUE j25 VOLTS 

DC POSITIVE—BIAS VALUE O VOLTS 

POSITIVE—PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 SECONDS 4jO VOLTS 

AFTER EQUIPMENT WARM—UP PERIOD j50 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE j50 VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE j.5 ME GOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

i 

Y 

i 

DC ANODE #2, GRID #3 VOLTAGES 6 000 VOLTS 

DC GRID #2 VOLTAGE 25O VOLTS 

ANODE #1 VOLTAGE FOR FOCUS D j2j5 TO j6u5 VOLTS 

DC GRID #i VOLTAGEC —2~ To —63 VOLTS 

MAXIMUM ANODE #1 CURRENT RANGE —j5 TO +jO µAMP 

AT XE PRODUCT OF ANODE i2 VOLTAGE ANO AVERAGE AXOOE i2 CURRENT SHOULD ME VER E%CE ED b WATTS. 

B 
BRILLIANCE AMD DEFINITION DECREASE WITH DECREASING ANODE i2 VOLTAGE. IM GEM ER AL r ANODE !2 
VOLTAGE SHOULD MOT BE LESS THAN 5 x000 YOITS. 

CVI SU AI EXTINCTION OF UNDEFL F[TED FOCUSED SPOT. 

DwITM CO NBINEO GRID it BIAS VOi TAGE ANO VIDEO SIGNAL VOLTAGE ADJUSTED TO PRODUCE A MI GNIIGHT 
BRIGHTNESS OF 12 F00T LAN BERTS ON A 4" BY 5 1/2" PICTURE 512E. 

CONTINUED ON FOLLOWING PAGE 
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7p P4 

TUNB~•:OL 
COXTINDED FROM PRECEDING PAGE 

MECHANICAL DATA 

OVERALL LENGTH L4 1/16 f 3/S 
GREATEST DIAMETER OF BULB 7 3/16 f 1/8 
MIN. USEFUL SCREEN DIAMETER 6 
BULB CONTACT RECESSED SMALL CAVITY CAP 

BASE SMALL SHELL DUODECAL 7 PIN 

BASING 

BULB CONTACT ALIGNMENT 

Ji-21 CONTACT ALIGNS WITH PIN POSITION ~Yz f }O DEGREES 

1416 

+ 3" _ 8

7 

6+ 

8. 

PIN i — HEATER 

PIN 2 — GRID #i 

PIN 6 — ANODE #i 

PIN ~ — Ic DO NOT USE 

PIN 10— GRID #2 
PIN 11— CATHODE 

PIN CONNECTIONS 

3" 
416 

_+ I`
4 

INCHES 

INCHES 

INCHES 

J1-21 

12C 

PIN 12 — HEATER 

ANODE CAP; 

GRID N0.} 

BOTTOM VIEW 

J 



TENTATIVE DATA 14HP4 

It ATE 
SSN-) 

TUNE•:8L 

CATHODE RAY 

THE 14HP4 IS A DIRECT-VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 

RECEIVERS ITS FEATURES INCLUDE: 

UNIPOTENTIAL CATNODE 
EXTERNAL CONDUCTIVE COATING 

RECTANGULAR GLASS CONSTRUCTION 
LOV VOLTAGE ELECTROSTATIC FOCUS 

MAGNETIC DEFLECTION 
GREY FILTER FACEPLATE 
11 j/8' X 8 1/Z" RASTER SIZE 
EXTERNAL SINGLE FIELD IOM TRAP MAGNET 

ELECTRICAL DATA 

FGCUSING METHOD 

D EFIECTING METHOD 

DEFLECTION ANGLE (APPROX.): 
HORIZONTAL 
DIAGONAL 

DIRECT INTERELECTRODE CAPACITANCES (APPRO X.): 
CATHODE TO ALL OTHER ELECTRODES 
GRID N1 TO ALL OTHER ELECTRODES 
MA%IMUM EXTERNAL CONDUCTIVE COATING TO ANODE 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

LOW VOLTAGE ELECTgOSTATIC 

MAGNETIC 

6~ DEGREES 
DEGREES 

5 ,,,, f 
6 uuf 

2 000 uuf 
750 uuf 

OPTICAL DATA 

PHOSPHOR NUMBER SULFIDE TYP~ P-4 

FLUORESCENT COLOR WHITE 

P HG SP HORE SCENT COLOR WHITE 

PERSISTENCE MEDIUM 

FACEPLATE TRANSMISSION AT CENTER (APPROX.): 74 PERCENT 

RATINGS 
I MTERPRETED ACCORDI MG TO DESI GM [ENTER STSTEN 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT O.6 AMP. 

MAXIMUM DC ANODE VOLTAGE Z4 OOO VOLTS 

MAXIMUM DC GRID N4 VOLTAGE -500 TO + 500 VOLTS 
MAXIMUM OC GHIU N2 VOLTAGE 45O VOLTS 

MAXIMUM GRID N1 VQLTAGE: 
DC NEGATIVE- BIAS VALUE 125 VOLTS 
DC POSI TI V~-BIAS VALUE O VOLTS 
POSITIVE-PEAK VALUE 2 VOLTS 

MAXIMUM OC PEAK HEATER- CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD 1$O VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE ISO VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

OC ANODE VOLTAGE 

DC GRID N4 VOLTAGE 
A 

OC GRID i2 VOLTAGE 

DC GRID xl VOLTAGE 
6 

DC ION TRAP MAGNET STANDARD COIL Niii (APPROX.) 

CIRCUIT YALUES 

MAXIMUM GRID l'1 CIRCUIT RESISTANCE 

Z2 OOO VOLTS 

-Il$ TO + 264 VOLTS 
30/1 VOLTS 

-2$ TO -72 VOLTS 

7O MA. 

Z.5 MEGOHMS 

AwITM THE CO11B1 MED GRID Al BIAS YOL TAGE AMD YI DEO-SI GNAI VOLTAGE AO JU STED TO GIVE AN ANO OE N2 
CURRENT OF 100 NI CAOAMP ERES ON A 11 1/4• BT B j/B" PICTURE SIZE. 

DVISU AI Ex TI NOTION OF fOCU SEO RASTER. 

CONTINUED OM FOIIOwING PAGE 
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14HP4 TENTATIVE DATA 

TUNo-ao~ 

CONTINUED FROM PRECEDING PAGE 

MECHANICAL DATA 

OVERALL LENGTH 16 25i 32 f 3~8 

GREATEST DIMENSIONS OF BULB: 
D IAGONAI 13 11!16 
WIDTH 12 17/32 f 1/8 
HEIGHT 9 23/32 t 1/8 

MIWiDTM 
USEFUL SCREEN DIMENSIONS: 

11 3/B 
HEIGHT 8 1/2 

BULB CONTACT RECESSED SMALL CAVITY CAP 

BASE SMALL SHELL DUC DECAL 6 PIN 

BASING 

BULB CONTACT ALIGNMEJ7T 
Ji-21 CONTACT ALIGNS WITH PIN POSITION Mb f 30 DEGREES 

PIN i — HEATER 

PIN 2 — GRID MS 
PIN b — GRID N4 
PIN 10 — GRID N2 
PIN it — CATHODE 

PIN CONNECTIONS 

INCHES 

INCHES 
INCHES 
INCHES 

INCHES 
INCHES 

Ji-21 

Bb-65 

12L 

PIN 12 — HEATER 

ANODE CAP 

BOTTOM VIEW 



TENTATIVE DATA 15DP4, 15DP4A 

  TUNo•ao~  
CATHOpE RAY 

THE 15DP4 AND 15DP4A ARE DIRECT BLEW PICTURE TUBES DESIGNED FOR TELE-
VISION APPLICATIONS. THE TUBES ARE IDENTICAL ERCEPT FOR THE GRAY FILTER 
FACEPLATE USED ON THE 15DP4, THEIR COMMON FEATURES INCLUDE: 

UNIPOTENTIAL CATHODE 12 9/4" X 9 1/2' RASTER SIZE 

EXTERNAL SINGLE FIELD ION TRAP MAGNETIC FOCUS AND DEFLECTION 

ELECTRICAL DATA 
FOCUSING METHOD MAGNETIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPR OX.) 57 DEGREES 

DIRECT INTERE LECTRODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES jr µµf 

GRID #1 TO ALL OTHER ELECTRODES 7 µµf 

OPTICAL DATA 
PHOSPHOR NUMBER SULFIDE TYPE P-4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

HEATER VOLTAGE G. 3 VOLTS 
HEATER CURRENT O.E1 t1O% AMP. 

MAXIMUM DC ANODE VOLTAGE 15 OOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 41O VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE- BIAS VALUE 1Z5 VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

POSITIVE PEAK VALUE Z VOLTS 

MAXIMUM OC PEAK HEATER- CATHODE VOLTAGE :A

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD 14O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 14O VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 MEGOHMS 

OC ANODE VOLTAGE 13 OOO VOLTS 

D~C GRID #2 VOLTAGE Z5O VOLTS 

DC GRID #1 VOLTAGE S -Z7 TO -63 VOLTS 

DC FOCUSING COIL CURRENT (APPR OX.)C 146 MA. 

DC ION TRAP MAGNET STANDARD COIL #108 (APPR OX.) lO5 MA. 

AC ATH ODE SHOULD BE TURNED TO ONE SIOE 00. TO THE MID-TAP OF THE HEATER TR 0.N SF OR NER Y1I NOING. 

SVI SUAL EXTINCTION OF UNDEFLECTED FOCUSED SPOT. 

GFOR STANDARD FOCUS COIL N106, OR EQUIVALENT, WITH THE COMBINED Gft 10 N1 BIAS VOLTAGE AMD VIDEO-
SIGNAL VOLTAGE ADJUSTED TO PRODUCE A HIGHLIGHT BRIGHTNESS OF 38 FOOT LAMBERTS ON A 9 1/2" BY 
12 j/4' PICTURE SIZE. 91 ST AxCE Fq OM REFERENCE LIxE TO LENTEq OF AIR GAP Ox FOCUS COIL SHALL BE 
J.0 INCHES. 

CONTINUED ON FOLLOWING PAGE 

T UN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFIEL D, NEW JERSEY, U.S.A. APRIL 1, 1957 PLATE N4934 



15DP4, 15DP4A TENTATIVE DATA 

TUNo•ao~ 
CONTINUED Ffl ON Pfl EGEDING PAGE 

MECHANICAL DATA 
O VERAIL LENGTH 2O 1~2 f j~$ INCHES 

GREATEST DIAMETER OF BULB L5 l~Z t 1~4 INCHES 

MIN. USEFUL SCREEN DIAMETER L4 INCHES 

BULB CONTACT RECESSED SMALL BALL CAP J1-22 

BASE SMALL SHELL DUODECAL 5 PIN 87-51 

BASING 12D 

BULB CONTACT ALIGNMENT 

J1-22 CONTACT ALIGNS WITH PIN POSITION #3 t 10 DEGREES 

15 
~.,+ ~„ 

2 4 

PIN 1 - HEATER 

PIN 2 - GRID #1 

PIN 1p- GRID #2 
PIN g1- CATHODE 

PIN CONNECTIONS 

BOTTOM VIEW 

6~ 4 
MIN. 

8 2, 
MAX. 

PIN 12 - HEATER 

ANODE CAP: 

GRID N0.} 



16AP4, 16AP4A 

  TUNG•SOL  
CATHODE RAY 

THE 16AP4 AND 16AP4A ARE DIRECT-VIEW PICTURE TUBES DESIGNED FOR USE IN 
TELEVISION APPLICATIONS. THEY ARE IDENTICAL EXCEPT FOR THE FROSTED GREY 
FILTER FACEPLATE USED ON THE 16AP4A. THEIR COMMON FEATURES INCLUDE: 

UNIPOTENTIAL CATHODE ROUND METAL CONSTRUCTION 

MAGNETIC FOCUS & DEFLECTION EXTERNAL DOUBLE FIELD ION TRAP 

10" X 13 11+1" RASTER SIZE 

ELECTRICAL DATA 

FOCUSING METHOD 

DEFLECTING METHOD 

O EFLECTION ANGLE (APPROX.) 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.J : 

CATHODE TO ALL OTHER ELECTRODES 

GRID #1 TO ALL OTHER ELECTRODES 

OPTICAL DATA 

PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 16AP11A 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER S75TEM 

s - 

MAGNETIC 

MAGNETIC 

5j DEGREES 

5.0 µµf 

6.0 µµf 

66 

N0. 4 

WHITE 

WHITE 

MEDIUM 

PERCENT 

HEATER VOLTAGE 6.3 VOLTS 
HEATER CURRENT O.6 AMP. 

MAXIMUM DC ANODE S GRID #3 VOLTAGE L4 OOO VOL YS 

MAXIMUM DC GRID #2 VOLTAGE 41O VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE—BIAS VALUE 125 VOLTS 

DC POSITIVE—BIAS VAIUE A O VOLTS 
POSITIVE—PEAK VALUE Z VOLTS 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 
AFTER EQUIPMENT WARM—UP PERIOD 

HEATER POSITIVE WITH RESPECT TO CATHODE 
MAXIMUM GRID #i CIRCUIT RESISTANCE 

SECONCS 41O VOLTS 

ISO VOLTS 

ISO VOLTS 

1.5 MEGOHMS 

A 
L ATNODE SHOUlO BE RETURNED TO ONE SIDE OR TO THE MID-TAP OF THE NEATER TR AXSFORMER WINDING. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE, GRID #3 VOLTAGE B 1Z OOO VOLTS 

DC GRID #2 VOLTAGE 3OO VOLTS 

DC GRID #1 VOLTA GEC -j3 TO —]7 VOLTS 

DC FOCUSING COIL CURRENTC (APPROX.J 85 } Q09, MA. 

BBfliLL IANCE AXO DEfIMI TION DECREASE WI TM OECRE ASING ANODE YOI TAGE. IX GENERAL, THE ANODE VOLTAGE 
GXOULD NOT BE LESS TM AN 9000 VOLTS. 

GVISU AL EXTINCTION OF UXOE FL ECTED FOCUSED SPOT. 

D FOR STANDARD FOCUS - LOiI f109~ OR EQUIVALENT, WITH THE COMBINED GRID /1 BI aS VOLTAGE AMD VIDEO 
SI GN AI VOLTAGE ADJUSTED TO PRODUCE A XIGHL IGXT BRIGHTNESS OF j0 F00T LAMBERTS ON A 10" B7 
lj 1/4" PICTURE SIZE. DISTANCE FRON REFERENCE LIRE iO CENTER OF AIR GAP ON FOCUS COIL SX ALL BE 
3 INCHES. 

~ INDICATES A LNAXOE. 

CONTINUED ON FOLLOWING PAGE 

 I 
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16AP4, 16AP4A 

TUNO.80L 
CONTINUED FROM PRECEDIN'v PAGE 

MECHANICAL DATA 

OVERALL LENGTH 

GREATEST DIAMETER OF BULB 

MINIMUM USEFUL SCREEN DIAMETER 

BULB CONTACT 

BASE 

BASING 

PIN 1 — HEATER 

PIN 2 — GRID N0. 1 

PIN 10 — GRID NG. 2 

FIN 11 — CATHODE 

22 1/4 ± 3/8 
15 7/8 ± 1/8 

14 3/8 
METAL SHELL LIP 

SMALL SHELL DUODECAL 5 PIN 

KEEP Tn15 SP ALE 
CLEAR FOR ION 
TRAP NAGNET 

PIN CONNECTIONS 

80T70M VIEW 

t6 -16 

INCHES 

INCHES 

INCHES 

BS-57 

12D 

+5 
-16 

PIN 12 — HEATER 

METAL SHELL LIP: 

ANODE 

GRID N0. J 



16A8P4 

TUN6•SOL 

CATHODE RAY 

THE 16ABPu IS A DIRECT- VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 

APPLICATIONS. ITS FEATURES INCLUDE: 

ELECTROSTATIC FOCUS 

UNIPOTENTIAL CATHODE 

E%TERNAI CONDUCTIVE COATING 

RECTANGULAR GLASS CONSTRUCTION 

MAGNETIC DEFLECTION 

GREY FILTER FACEPLATE 

19 1/2" X 10 1/Z' RASTER SIZE 

EXTERNAL SINGLE FIELD ION TRAP 

ELECTRICAL DATA 
FOCUSING METHOD 
DEFLECTING METHOD 
DEFLECTION ANGLE (APPROX.) DIAGONAL 
DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 
CATHODE TO ALL OTHER ELECTRODES 
GRID #1 TO ALL OTHER ELECTRODES 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

OPTICAL DATA 

PHOSPHOR NUMBER 
FLUORESCENT COLOR 
PHOSPHORESCENT COLOR 
PERSISTENCE 
FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 

MECHANICAL DATA 

ELECTROSTATIC 
MAGNETIC 

70 DEGREES 

5.0 µµf 

6.5 µµf 
1 500 µµf 

750 µµf 

66 

N0. 4 
WHITE 
WHITE 
MEDIUM 
PERCENT 

OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB: 
18 3/u ± 3/8 1 NCHES 

DIAGONAL 16 1/8 + 1/8 INCHES 

WIDTH 14 3/4 + 1/8 INCHES 

HEIGHT 11 1/8 + 1/8 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 
DIAGONAL lu 7/8 INCHES 

WIDTH 13 1/2 INCHES 

HEIGHT 10 1/`2 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP Ji-21 
BASE SMALL SHELL DUOOECAL 5 PIN BS-57 
BASING 12N 
B UiB CONTACT ALIGNMENT 

J1 .21 CONTACT ALIGNS WITH PIN POSITION !6 ± 10 DEGREES 

PIN i - HEATER 
PIN 2 - GRID NO. i 
PIN 10 - GRID NO. 2 

PIN CONNECTIONS 

BOTTOM VIEW 

P.IN 11 - CATHODE 
PIN 12 - HEATER 
ANODE CAP; 

GRID N0. 3 
GRID N0. 5 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOl ELECTRIC INC. EI EC TRON TUBE OIVI SION NEWARK, NEW JERSEY, U.S.A. DECEMBER 1, 1957 PLATE 17505 



16ABP4 

TUN6•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE C.3 VOLTS 

HEATER CURRENT O.0 AMP. 

MAXIMUM DC ANODE S GRID #J, GRID #5 VOL7pGE 16 OOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE- BIAS VALUE 125 VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

POSITIVE- PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER- CATHODE VOLTA GE:A

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD 1$O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1$O VOLTS 

ACAIHODE SHOULD BE RETURNED TO ONE SIDE OR TO TXE MID-TAP OF THE NEATER TRANSFORMER WINDING. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE S GRID #5, GRID #5 VOLTAGE lu OOO VOLTS 

OC GRID #2 VOLTAGE jOO VOLTS 

DC GRID #i VOLTAGED - 33 TO -77 VOLTS 

DC ION TRAP CURRENT STANDARD COIL #111 (APPROX.) 75 + 50~ MA. 

BVI SV AL E%TIMCTIOM Of UNDEFLECTEO FOCUSED SPOT. 

CIRCUIT VALUES 

MAXIMUM GRID #i CIRCUIT RESISTANCE 1.5 MEGOHMS 

~ J 
PLATE 13506 DECEN BER 1, 1953 TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION MEWARN, MEW JERSET. U. S. 4. 



16ABP4 

TUN6•SOL 
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16ACP4 

TUNG•SOL 

CATHODE RAY 

THE 16ACP4 IS A DIRECT-VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 
APPLICATIONS. ITS FEATURES INCLUDE: 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

UNIPOTENTIAL CATHODE ROUND GLASS CONSTRUCTION 

EXTERNAL CONDUCTIVE COATING 

ELECTRICAL DATA 

F OGUSIN6 METHOD ELECTROSTATIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.J 6O DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 
GRID #1 TO ALL OTHER ELECTRODES G µµf 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE Z OOO IJ.I.I.f 

OPTICAL DATA 

PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

MEGHANICAL DATA 

OVERALL LENGTH 20 ~/H +_ 1/4 
GREATEST DIAMETER OF BULB 15 7/8 + 1/8 
MINIMUM USEFUL SCREEN DIAMETER 15 1/4 
BULB CONTACT RECESSED SMALL CAVITY CAP 

BASE SMALL SHELL DUODECAL 5 PIN 

BASING 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT AL16NS WITH PIN POSITION #3 + 10 DEGREES 

PIN 1 — HEATER 

PIN 2 — GRID NO. 1 

PIN i0 — GRID N0. 2 

PIN CONNECTIONS 

BOTTOM VIEW 

N0. 4 

WHITE 

WHITE 

MEDIUM 

INCHES 

INCHES 

INCHES 

Ji-21 

B5-57 
12N 

PIN 11 — CATHODE 

PIN 12 — HEATER 

ANODE CAP 

CONTINUED FROM PRECEDING PAGE 

J 
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l6ACP4 

TUN6•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE E).3 VOLTS 

HEATER CURRENT O.( AMP. 

MAXIMUM DC ANODE VOLTAGE lU OOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE ulO VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE- BIAS VALUE 125 VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

POSITIVE- PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM- UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM- UP PERI00 125 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 125 VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

ANODE VOLTAGE Z3 OOO VOLT; 

DC GRID .#2 VOLTAGE 25O VOLTS 

DC GRID #1 VOL TAGE A -33 TO -GH VOLTS 

OC ION TRAP CURRENT (APPROX.) 12O MA. 

AVI SU AL E%TINCTION OF UNDEFL ECTED FOCUSED SPOT. 

CIRCUIT VALUES 

MA%IMUM GRID #1 CIRCUIT RESISTANCE 1.j MEGOHMS 

 J 

PLATE x'3509 DECEMBER 1, 1953 TONG-COL ELECTRIC INC. ELECTRON TUBE DI VI GiON NEwAR N, NEw JERSEY, U.S.A. 



16ACR4 

TUNe•:o~ 

ISg~~ + B 

~~ 

128

•

~ 3' 
-

I

16 

I 

~~~~i//////////// //J7////////////,~ ///// 

E XTEPN AI 

CONDUCTIVE COATING 

i

-60° 

~~~ 

i 
NEEv Tnls SPACE 
CI EAR FOR ION 

TRAP MAGNET 

ANODE 

T ERYINAE 

'-I 
16N ± II I6 
DIA. 

I 
4 .1 

+ 3N 

- ~8 

?O8 N 

+! 
- 4 

TONG-5OL ELECTRIC INC. EL ECiRON TUBE 01 VI SION MENA0.N~ NEN JER SET. U.S.A. DECEMBER 1, 1953 PLATE N3510 





16AEP4 

TUN6•SOL 

CATHODE RAY 

THE 16AEP4 IS A DIRECT-VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 
APPLICATIONS. ITS FEATURES INCLUDE: 

ELECTROSTATIC FOCUS 

UNIPOTENTIAL CATHODE 

EXTERNAL CONDUCTIVE COATING 
RECTANGULAR GLASS CONSTRUCTION 

NAGN ETIC DEFLECTION 

GREY FILTER FACEPLATE 

EXTERNAL SINGLE FIELD IOM TRAP 

10 1/S• X 13 1/I• RASTER SIZE 

ELECTRICAL DATA 

FOCUSING METHOD ELECTROSTATIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.): 

D IAGONAI 7O DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTROOES 5.O µ1.1.f 

GRID +Ni TO ALl OTHER ELECTRODES 6.S µµf 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 1 5OO µµf 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 75O µµf 

OPTICAL DATA 

PHOSPHOR NUMBER N0. 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE MEUIUM 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 66 PERCENT 

MECHANICAL DATA 

OVERALL LENGTH 1$ j~11 ± 3~$ INCHES 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 16 1~$ ± 1~$ INCHES 

WIDTH lI} 3~4 ± ~~$ INCHES 

HEIGHT 11 1~$ _+ 1~$ INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

WIDTH 13 1~2 INCHES 

HEIGHT 10 1~B INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP Ji-21 

BASE SMALL SHELL DUODECAL 6 PIN 86-63 

BASING 12M 

BULB CONTACT ALIGNMENT 

~U1-21 CONTACT ALIGNS WITH PIN POSITION +M3 + 10 DEGREES 

PIN 1 - NEATER 

PIN 2 - GRID N0. 1 

.PIN 6 - GRID N0. 4 

PIN 10 - GRID NO. 2 

PIN CONNECTIONS 

BOTTOM VIEW 

PIN 11 - CATHODE 

PIN 12 - HEATER 

ANODE CAP: 

GRID N0. } 

COM Ti NUED ON FOLIONING PAGE 

TUNG~S OI ELECTRIC INC. ELECTRON TUBE DIVrGION NEIYARK r MEW JER SEY r U.S.A. DECEMBER lr 1953 PLATE ~j 511 



16AEP4 

TUN6•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE (.3 VOLTS 

HEATER CURRENT O.G AMP. 

MAXIMUM DC ANODE S GRID #} VOLTAGE 1G OOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 41O VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE- BIAS VALUE 12S VOLTS 
DC POSITIVE- BIAS VALUE O VOLTS 

POSITIVE- PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER- CATHODE VOLTA GE : A

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM- UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM- UP PERIOD 125 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 125 VOLTS 

ACATNO DE SHOULD BE RETURNED TO ONE SIDE OR TO THE MID-TAP OF THE MEAT ER TR AN SFORN ER WINDING. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE S GRID #} VOLTAGE 14 OOO VOLTS 

DC GRID #2 VOLTAGE 3OO VOLTS 

DC GRID #1 VOLTAGES - 33 TO -~~ VOLTS 

DC ION TRAP CURRENT STANDARD COIL #111 (APPROX.) ~5 ± SOS MA. 

DC GRID #4 VOLTAGE -E)4 TO +350 VOLTS 

BVI SU AL E%TI NC TIOX OF UNDEFLECTED FOCUSED SPOT. 

CIRCUIT VALUES 

MAYIMUM GRID #i CIRCUIT RESISTANCE 1.5 MEGOHMS 

PIATE Wj 512 OECEN BER 1~ 1953 TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK, NEW JER SET. U.S.A. 



16AEP4 

TUN6•SOL 
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16CP4 

TUN6•SOL 

CATHODE RAY 

THE 16CPu IS A DIRECT-VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 

APPLICATIONS• ITS FEATURES INCLUDE: 

UNIPOTENTIAL CATHODE ROUND GLASS CONSTRUCTION 

MAGNETIC FOCUS 8 DEFLECTION DOURIE FIELD ION TRAP NAGN ET 

30 1/Y' X 10 1/2' RASTER SIZE 

ELECTRICAL DATA 

FOCUSING METHOD MAGNETIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.) 5Z DEGREES 

OPTICAL DATA 

PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

N0. 4 

WHITE 

WHITE 

MEDIUM 

MECHANICAL DATA 

OVERALL LENGTH 21 1/2 +_ 3/$ INCHES 

GREATEST DIAMETER OF BULB 15 7/8 ±1/8 INCHES 
MINIMUM USEFUL SCREEN DIAMETER IS INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP J1-21 

BASE SMALL SHELL DUODECAL 5 PIN BS-57 

BASING 120 

B UIB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION M3 ± 10 DEGREES 

PIN 1 - HEATER 

PIN 2 - GRID N0. 1 
PIN 10 - GRID NO. 2 

PIN CONNECTIONS 

BOTTOM VIEW 

C ONTIMU EO ON FOILONING PAGE 

PIN 11 - CATHODE 

PIN 12 - HEATER 

ANODE CAP 

TONG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARX~ NEW JERSEY. V.S.A. DELEYBER 1~ 195J SLATE fjS14 



16CP4 

TUN6•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTE0. VALUES 

HEATER VOLTAGE (.~ VOLTS 

HEATER CURRENT O.6 AMP. 

MAXIMUM DC ANODE VOLTAGE 15 OOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 41O VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE-BIAS VALUE 12 Fj VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

POSITIVE- PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED q5 SECONDS 41O VOLTS 

AFTER EQUIPMENT WgRM- UP PERIOD 125 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 125 VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOL TA 6E iL OGO VOLTS 

DC GRID #2 VOLTAGE 2SO VOLTS 

DC GRID #1 VOL TA GE A - L~ TO -(3 VOLTS 

DC FOCUSING COIL CURRENTS (APPR OX.) 11O MA. 

DC ION TRAP CURRENT STANDARD COIL #108 (APPROX.J 12O MA. 

AVI SU AL EXTINCTION OF UMDEFL ECTED FOCU SEO SPOT. 

BFOR ST AMO ARD FOCUS COIL f109, OR EQUIVALENT, XITX THE COMBINED GRID fl BIAS YOI TAGE AXD VIDEO 
SIGNAL VOI TAGE ADJUSTED TO PRODUCE A MI GMLI GMT BRIGX TNE55 OF 20 F00T LAMBERTS ON A 30 1/4" BY 
14 1/2" PICTURE SIZE. OI STANCE FROM REFERENCE IINE TO CENTER OF AIR GAP ON FOCUS COIL SHALL BE 
3.25 IxDX ES. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 MEGOHMS 

PLATE (9515 DECEMBER 1, 1953 TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEwA0. N, NEW JERSEY, U.S.A. 
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16DP4 , 16DP4A 

TUN6•SOL 

CATHODE RAY 

THE 16DP4 AND 16DP4A ARE DIRECT—VIEW PICTURE TUBES DESIGNED FOR USE IN 

TELEVISION APPLICATIONS. THEY ARE IDENTICAL WITH THE FOLLOWING EXCEPTION: 

16DPU - CL BAR CLASS PA CPPLATF 16DP¢A - CRBP PILPRR PACSPLATB 

THEIR COMMON FEATURES INCLUDE: 

UNIPOTENTIAL CATHODE ROUND GLASS CONSTRUCTION 

MAGNETIC FOCUS d DEFLECTION EXTERNAL DOURIE FIELD ION TRAP 

10 1/N" X 3$ 1/2" RASTER 511E 

ELECTRICAL DATA 

FOCUSING METHOD 

DEFLECTING METH00 

DEFLECTION ANGLE (APPROX.) 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 

GRID #1 TO ALL OTHER ELECTRODES 

MAGNETIC 

MAGNETIC 

6O DEGREES 

5.0 µµf 
6.5 µµf 

OPTICAL DATA 

PHOSPHOR NUMBER N0. 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 16DP✓<A 7O PERCENT 

MECHANICAL DATA 

O VERALI LENGTH QQ 3~4 {' 1~4 INCHES 

GREATEST DIAMETER OF BULB 15 ~~8 ± I~B INCHES 

MINIMUM USEFUL SCREEN DIAMETER 14 1~2 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP J1-21 

BASE SMALL SHELL DUODECAL 5 PIN BS-57 

BASING 12D 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION #} + 1O DEGREES 

PIN 1 — HEATER 

PIN 2 — GRID N0. 1 

PIN 10 — GRID N0. 2 

PIN CONNECTIONS 

BOTTOM VIEW 

PIN li — CATHODE 

PIN 12 — HEATER 

ANODE CAP 

CONTINUED ON FOLLOWING PAGE 

TONG-COL ELECTRIC INC. ELECTRON TUBE DIVISION NE WARN, NEW JERSEY, U.S.A. JANUARY 1, 1954 PLATE a3554 



16DP4, 16DP4A 

TUN6•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

V 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE b.j VOLTS 

HEATER CURRENT O.(') AMP. 

MAXIMUM DC ANODE VOLTAGE Z5 OOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE LIlO VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE- BIAS VALUE 125 VOLTS 

OC POSITIVE- BIAS VALUE V VOLTS 

POSITIVE- PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM- UP PERIOD NOT TO EXCEED 15 SECONDS (}lO VOLTS 

AFTER EQUIPMENT WARM- UP PERIOD 125 VOLTS 

HEATER POSITIVE WITH RESA ECT TO CATHODE 125 VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE A I2 OOO VOLTS 

DC GRID #2 VOLTAGE 25O VOLTS 

DC GRID #1 VOLTAGES - 27 TO —E)j VOLTS 

DC FOCUSING COIL CURRENT (APPROX.)C 115 ± jrj% MA. 

DC ION TRAP CURRENT STANDARD COIL #108 (APPROX.) lO9 MA. 

ABRILLI ANCE AND DEFINITION DELPE ASE WI TX DECREASING AXODE VOLTAGE. IN GENERAL. ANODE VOLTAGE 
SHOULD MOT BE LESS THAN 9,000 VOLTS. 

8 
VISUAL E%TIMCTIOX OF UNDEFL ECTED FOCUSED SPOT. 

CFOR STANDARD FOCUS COIL f109~ OR EQUI VAL EM T, WITH THE COMBINED GRID Al BIAS VOLTAGE AND VIDEO 
SIGNAL VOLTAGE ADJUSTED TO P0.0DUCE A HIGHLIGHT 80.1GH THE 55 OF 20 F00T LAMBERTS ON A 10 1/4" 8Y 
14 1/2" PICTURE SIZE. DISTANCE FROM REFERENCE LINE iO CENTER Of AIR GAP ON FOCUS COIL SHALL BE 
). 25 IMCN ES. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 MEGOHMG 

~/ 

RL ATE fj555 JANUARY 1, 1954 TUNG-SOL EI ELTRIC INC. ELECTRON TUBE DIVISION ME wApN. MEW JER SET, U. S. A, 



16DP4, 16DP4A 
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16EP4,16EP4A, 16EP4B 

TUNc•so~ 

CATHODE RAY 

THE 16EP4, 16E.PaA AND 16EP48 ARE DIRECT—VIEW PICTURE TUBES DESIGNED FOR 

USE IN TELEVISION APPLICATIONS. THEY ARE IDENTICAL EXCEPT THAT THE 
16EPUA AND 16EP48 HAVE GREY FILTER FACEPLATES. THE FACEPLATE OF THE 

16EP4B HAS ALSO BEEN TREATED TO REDUCE SPECULAR REFLECTION. THEIR COMMON 

FEATURES INCLUDE: 

UNIPOTENTIAL CATHODE ROUND METAL CONSTRUCTION 

MAGNETIC FOCUS 8 DEFLECTION EXTERNAL SINGLE fIEID ION TRAP 

10" X 13 1/N" RASTER SIZE 

ELECTRICAL DATA 

FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.) 

DIRECT INTE RELECTRODF CAPACITANCES (APPROX.): 

CATHODE TG ALL OTHER ELECTRODES 

GRID #1 TO ALL OTHER ELECTRODES 

OPTICAL DATA 

MAGNETIC 

MAGNETIC 

6C DEGREES 

5 µµf 

6 µµf 

PHOSPHOR NUMBER 

FLUOkESCENT COLOR 

P HOSPNORESCENT COLOR 

PERSISTENCE 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.)16EPN.A-B 66 
SPECULAR REFLECTION OF AMBIENT LIGHT 16EPNB Z.5 

MECHANICAL DATA 

OVERALL LENGTH 

GREATEST DIAMETER OF BULB 

MINIMUM USEFUL SCREEN DIAMETER 

BULB CONTACT 

BASE 

BASING 

PIN 1 - HEATER 

PIN 2 - GRID NO. 1 

PIN 10 - GRID N0. 2 

PIN 11 - CATHODE 

N0. 4 

WHITE 

WHITE 

MEDIUM 

PERCENT 

PERCENT 

19 5/16 ± j/$ INCHES 

15 7/8 ± li8 INCHES 

14 3/B INCHES 

METAL CONE LIP 

SMALL SMELL DUODECAL S PIN 05-57 

12D 

PIM CONNECTIONS 

BOTTOM VIEW 

CONTI NUEO ON fOILOwING PAGE 

PIN 12 - HEATER 

METAL SHELL LIP: 

ANODE 

GRID N0. } 

TU NG-SOL ELECTRIC INC. EI ECTROX TUNE DIVISION NE WARN, NEw JERSEY. U.S.A. JANUARY 1, 195V RL ATE w3S57 



16EP4,16EP4A, l6EP46 

ruNs-soy 
G ONTI MUEO FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE ().j VOLTS 
HEATER CURRENT O.6 AMP. 

MAXIMUM DC ANODE, GRID },} VOLTAGE I4 OOO VOLTS 

MAXIMUM DC GRID M2 VOI TAGE 41O VOI TS 

MAXIMUM GRID MS VOLTAGE: 

DC NEGATIVE- BIAS VALUE 1Z5 VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

POSITIVE- PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK NEATER- CA THOOE VOL TA GE :p

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD Z4O VOLT$ 

HEATER POSITIVE WITH RESPECT TO CATHODE 14O VOLTS 

ACATMOOE SNOULO BE RETURNFD TO ONE SIOE OR TO TryE RIO-TAP OF THE HEATER TR ANSFORNFR MINDING. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

OC ANODE, GRID #3 VOLTAGE 1Z OOO VOLTS 

DC GRID !2 VOLTAGE jOO VOLTS 

DC GRID MS VOLTA GE A -jj TO -77 VOLTS 

DC FOCUSING COIL CURRENTS (APPROX.) LOS + 2O$ MA. 

DC ION TR A•" CURRENT STANDARD COIL N111 (APPROX.) $O + 5O;E MA. 

pY15U AL E%TINCTI OM OF UNDEFL ECTED FOCUSED SPOT. 

BFOR STANDARD FOCUS COIL f109~ OR EVUIVAI EN T, MIiN THE CO Y8I NED GRID fl NI AS VOLTAGE ANO VIDEO 
SIGNAL VOLTAGE AOJU STED TO PRODUCE A ryIGML IGMT BRI GNTNESS OF j0 F00T LAYBER TS ON A 10" NT 
lj 1/4" PICTURE SIZE. 01 ST ANCE FROM RE FERENCE LIME TO CENTER Of AIR GAP ON FOCU S. COIL SN ALI BE 
2.15 INCNE S. 

CIRCUIT VALUES 

MAXIMUM GRID NS CIRCUIT RESISTANCE j.5 ME GOHMS 

(LATE Ij558 JANUM T 1, 195N TONG-SOl EI ECTRIC INC. ELECTRON TUBE DIVISION NE MANN. NEM JEP SET. U.S.A. 



16EP4, 16EP4A, 16EP4B 

TUN6•SOL 
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16FP4 

  TUNG•SOL  

CATHODE RAY 

THE 16FP4 IS A DIRECT-VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 

APPLICATIONS. ITS FEATURES INCLUDE: 

UNIPOTENTIAL CATHODE ROUND GLASS CONSTRUCTION 

MAGNETIC FOCUS 8 DEFLECTION EXTERNAL SINGLE FIELD ION TRAP 

10 1/LL" X 13 1/Z' RASTER SIZE 

ELECTRICAL DATA 

FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.J 

DIRECT INTERELECTR ODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 

GRID #1 TO ALL OTHER ELECTRODES 

OPTICAL DATA 

PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

MAGNETIC 

MAGNETIC 

6Z DEGREES 

5 µl1 f 

7 µµf 

N0. 4 

WHITE 

WHITE 

MEDIUM 

MECHANICAL DATA 

OVERALL LENGTH 2O Z/4 + 3/8 INCHES 

GREATEST DIAMETER OF BULB 16 1/8 + 1/Ll INCHES 
MINIMUM USEFUL SCREEN DIAMETER Z5 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS 

WIDTH i3 1/2 INCHES 

HEIGHT lO 1/4 INCHES 

BULB CONTACT RECESSED SMALL BALL CAP J1-22 

BASE SMALL SHELL DUODECAL 5 PIN BS-57 

BASING 12D 

BULB CONTACT ALIGNMENT 

J1-22 CONTACT ALIGNS WITH PIN POSITION #J ~' 10 DEGREES 

PIN 

PIN 

PIN 

PIN 

PIN CONNECTIONS 

1 - HEATER 

2 - GRID N0. 1 

10 - GRID N0. 2 

11 - CATHODE 

BOTTOM VIEW 

CONTINU EO ON FOLLOWING PAGE 

PIN 12 - HEATER 

ANODE CAP: 

GRID NO. 5 

~ J 

TUNE-SOL ELECTRIC INC. ELECTRON TUBE OIVI SION NEWARK. NEW JERSEY. U.S.A. OECENBER 1, 1953 PLATE 4j 511 



16FP4 

TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES - 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0,( AMP. 

MAXIMUM DC ANODE, GRID #} VOLTAGE 1G OOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 41O VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE- BIAS VALUE 125 VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

P OSITIVE-PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD 14O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 14O VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

-DC ANODE. GRID #} VOL YA GE 

DC GRID #2 VOLTAGE 

DC GRID #1 VOLTAGE A

DC FOCUSING COIL CURRENT (APPROX.)B

DC ION TRAP CURRENT STANDARD COIL #111 

AVI SU 0.L ExTINCTION OF UNDEFL ECTED FOCUSED SPOT. 

(APPROX.) 

13 000 voLTs 
250 voLTs 

—27 TO —63 VOLTS 

146 MA. 

105 MA. 

SFOR STANDARD FOCUS COIL i106~ OR EQUI VALENT~ WI TN THE COMBINED GRID Wl BIAS VOLTAGE AND VIDEO 
SIGNAL VOLTAGE ADJU STEO TO PRODUCE A MIGMLIGNT BRIGM THE SS OF 35 F00T LAMBERTS ON A 30 1/4" BY 
lj 1/2" PICTURE S12E. DISTANCE FRON REFERENCE IiNE TO CENTER OF AIR GAP ON fOLUS COIL SN ALI BE 
j.0 INCNE S. 

CIRCUIT VALUES 

MAXIMUM GRID #i CIRCUIT RESISTANCE 1 ,,5 MEGOHM$ 

 J 

PLATE 4j 518 DECEMBER 1, 1953 TUN G-SOl EI ECTRIL INC. EI ECTRON TUNE DIVISION NE NARK, NEw JER SET. U.S.A. 



16FP4 

TUNG•SOL 
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16GP4,16GP4A, 16GP48, 16GP4G 

TUNs•ao~ 

CATHODE RAY 

THE 16GP4, 16GP4A, 16GP48,AND 16GP4C ARE DIRECT-VIEW PICTURE TUBES 
DESIGNED FOR USE IN TELEVISION APPLICATIONS. THEY ARE IDENTICAL EXCEPT 
FOR THEIR FACEPLATES WHICH ARE AS FOLLOWS: 

18GPU - C.4B7 IIL fBR PACBPLAfB 

16CPUI - CL BIR GLASS PICBPLIfB 

THEIR COMMON FEATURES INCLUDE: 

16CPUB - CRBI PILfBR - IRCSiBD 

16C PUC - CL BAR CLASS - PROSfBO 

UNIPOTENTIAI CATNODE ROUND METAL CONSTRUCTION 

MAGNETIC FOCUS A DEFIECTIOM EXTERNAL SINGLE FIELD IOM TRAP 

10' X 13 1/N' RASTER SIZE 

ELECTRICAL DATA 

FOCUSING METHOD MAGNETIC 

OE FLECTIN6 METHOD£ MAGNETIC 

DEFLECTION ANGLE (APPROX.) 70 DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 5 µ}1f 

GRID ki TO ALL OTHER ELECTRODES 6 µµf 

OPTICAL DATA 

PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 65 
SPECUL AR REFLECTION OF AMBIENT LIGHT 16GPNB 2.5 

MECHANICAL DATA 

OVERALL LENGTH 

GREATEST DIAMETER OF BULB 

MINIMUM USEFUL SCREEN DIAMETER 

BULB CONTACT 

BASE 

BASING, 

PIN 1 - HEATER 
PIN Z - GRID N0. 1 

PIN 10 - GRID NO. 2 

PIN 11 - CATH~OE 

17 11/16 
15 7/8 ± 1/8 

lu 3/8 
METAL SHELL LIP 

SMALL SHELL DUODECAL 5 PIN 

PIN CONNECTIONS 

s op~p~~D 

BOTTOM VIEW 

CONTINUED OX FOLLOWING PAGE 

N0. 4 

WHITE 

WHITE 

MEDIUM 

PERCENT 

PERCENT 

INCHES 

INCHES 

INCHES 

BS-57 

12D 

PIN 12 - HEATER 

METAL SHELL LIP: 

ANODE 

GRID NO. } 

TU NG-SOL ELECTRIC INC. ELECTRON. TUBE DI YI SION MENARN. NEN JER SET, U.S.A. JANUARY 1, 195N IL ATE Nj560 



16GP4, 16GP4A, 16GP4B, 16GP4C 

"  TUM6•SOL  

CONTINUED FRON PRECEDING PNGE 

RATINGS 
DESIGN CENTER VAI UES 

HEATER VOLTAGE (.j VOLTS 

HEATER CURRENT O.6 AMP: 

MAXIMUM DC ANODE I GRID 3 VOLTA GE A I4 OOO VOLTS 

MAXIMUM DC GRID rr2 VOLTAGE L11Q VOLTS 

MAXIMUM GRID #i VOLTAGE: 

DC NEGATIVE—BIAS VALUE 125 VOLTS 

DC POSITIVE—BIAS VALUE O VOLTS 

POSITIVE—PEAK VALUE Z VOLTS 

MAXIMUM DC PEAK NEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT 'i0 EXCEED 15 SECONDS L}LO VOLTS 

AFTER EQUIPMENT WARM—UP PERIOD ~5G VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 15O VOLTS 

A TnF PRODUCT OF ANO OE VOI TAGE AND AYER AGE ANODE CURRENT SNOVlO BE LIMITED TO 6 MATT S. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE S GRID a3 VOLTAGES 1Z OOO VOLTS 

DC GRID f2 VOI TAGE jGG VOLTS 

OC GRID fi VOL TA GEC —jj TO —~~ VOLTS 

DC FOCUSING COIL CURRENT (pPPROX.)D ZOO MA. 

ION TRAP MAGNET (RATED STRENGTH) 2j GAUSSES 

16GP{A AND 16GPN8 ONLY j5 GAUSSES 

BBgILLIAMCE AND Of FI NITI OM DECREASE WITH DECREASING ANODE VOI TAGE. IN GENERAL, THE ANODE VOLTAGE 
SNOULO NOT BE LESS Tn AN 14,000 VOLTS. 

CVI BU AI EATI NCTION OF UNOFFL ECT ED FOCUSED SPOT. 

D FOR STANDARD FOCUS COIL f109, OR EOUI VALEMT, WITn THE COMBINED GRID fl BIAS VOLTAGE AND YIDEO 
SIGNAL VOLTAGE ADJUSTED TO PRODUCE A MI GMIiGMT BRIGHTNESS OF j0 f00T LAYS ER TS ON A 10• BT 
lj 1/4" PICTURE SIZE. OI ST ANCE FROY REFERENCE LIME TO CENTER OF AIR GAP ON FOCUS COIL SN ALL BE 
j INCHES. 

CIRCUIT VALUES 

MAXIMUM GRID *i CIRCUIT RESISTANCE 1•S MEGOHMS 

 J 
PL NTE ij 561 JANUARY 1, 1954 TUN G—SOL EI ECTRI[ INC. EL ELTq ON TUNE DIVISION NE WARN, NEW JERSEY, U.S.A. 
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16HP4, 16HP4A 

TUN6•SOL 

CATHODE RAY 

THE 16HP4 AND 16HP4A ARE DIRECT- VIEW PICTURE TUBES DESIGNED FOR USE IN 

TELEVISION APPLICATIONS. THEY ARE IDENTICAL EXCEPT FOR THE GREY FILTER 

FACEPLATE USED ON THE 16HPVA• THEIR COMMON FEATURES INCLUDE: 

UNIPOTENTIAL CATHODE 

NAGMETIC FOCUS 6 DEFLECTION 

EXTERNAL DOUBLE FIELD ION TRAP 

ROUND GLASS CONSTRUCTION 

EXTERNAL CONDUCTIVE COATING 

10 1/i' X li 1/2' RASTER SIZE 

ELECTRICAL DATA 

FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.) 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.J: 

MAXIMUM EXTERNAL CONDUCTIVE COATING TC ANODE 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

OPTICAL DATA 

60 

3 500 

1 500 

MAGNETIC 

MAGNETIC 

DEGREES 

µµf 
µµf 

PHOSPHOR NUMBER NO. 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHIT[ 

PERSISTENCE MEDIUM 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPRUX.) 7O PERCENT 

MECHANICAL DATA 

OVERALL LENGTH 21 1/4 ± 3/8 INCHES 

GREATEST OIAME TER OF BULB 15 7/8 ± 1/B INCHES 

MINIMUM USEFUL SCREEN DIAMETER 14 1/2 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP J1-2! 

BASE SMALL SHELL DUODECAL 5 PIN 85-57 

BASING 12N 

BULB CONTACT ALIGNMENT 

JS-21 CONTACT ALIGNS WITH PIN POSITION i} ± !O DEGREES 

PIN 1 - BEATER 

PIN 2 - GRID NO. 1 
PIN 10 - GRID N0. 2 

PIN CONNECTIONS 

J 

BOTTOM VIEW 

CONTINUED ON FOLLOWING PNGE 

PIN !1 - CATHODE 

PIN !2 - HEATEF 

ANODE CAP 

 J 

T UN 6-SDL ELECTRIC INC. ELECTRON TUBE DIVISION NE WApN, NEW JERSEY, U.S.A. JANUARY 1, 1954 PL NTE Ij56j 



16HP4, 16HP4A 

TUNO•SOL 

CONTINUED FR ON PREC EOING PAGE 

RATINGS 
OEGI GN CENTEN VALUES 

HEATER VOLTAGE E>.3 VOLTS 
HEATER CURRENT O.E) AMP. 

MAXIMUM DC ANODE VOLTAGE j4 OOO VOLTS 
MAXIMUM OC GRID #2 VOLTAGE 4jO VOLTS 
MAXIMUM GRID #i VOLTAGE: 

DC NEGATIVE—BIAS VALUE j2 Ej VOLTS 
DC POSITIVE—BIAS VALUE O VOLTS 
POSITIVE—PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERI00 NOT TO EXCEED 15 SECONDS ujO VOLTS 
AFTER EQUIPMENT WARM—UP PERIOD j25 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE j2S VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

OC ANODE VOLTAGE jZ OOO VOLTS 
DC GRID #2 VOLTAGE 3OO VOLTS 
DC GRID #1 VOLTAGEA —33 TO -77 VOLTS 
DC FOCUSING COIL CURRENT (APPROX.)B jjO MA. 
DC ION TRAP CURRENT STANDARD COIL #108 (APPROX.) j2O MA. 

AVI SU AI E%TINC710N OF UXOEFLE CTED FOCU SEO SPOT. 

BFOR STANDARD FOCUS COIL t109~ OR EQUIVALENT• WITH THE COMBINED GRID N1 BIAS VOLTAGE AXO V[OEO 
SIGNAL VOLTAGE ADJUSTED TO PRODUCE A XI GXLIGXT BRIGHTNESS OF 20 F00T LAMBERTS ON a 10 1/4" BY 
14 1/2" PICTURE SIZE. GIST ANLE FROM REf ERENCE LINE TO CENTER OF aIR GaP ON FOCUS COIL SH aLI BE 
3.25 INCHES. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE j.5 MEGOHMS 

PLATE Wj564 JANUARY 1, 1954 TUNG—SOL ELECTRIC INC. ELECTRON TUBE OI VI SI ON NEWARK• NEW JERSEY• U. S. A, 



16HP4, 16HP4A 

TUN6•SOL 
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16JP4, 16JP4A 

TUN6•SOL 

CATHODE RAY 

THE 16JP4 AND 16JP4A ARE DIRECT - VIEW PICTURE TUBES DESIGNED FOR USE IN 
TELEVISION APPLICA710NS. THEY ARE IDENTICAL EXCEPT FOR THE GREY FILTER 
FACEPLATE USED ON THE 16JP4A. THEIR COMMON FEATURES INCLUDE: 

UNIPOTENTIAL CATHODE ROUND GLASS CONSTRUCTION 

MAGNETIC FOCUS 8 DEFLECTION EXTERNAL CONDUCTIVE COATING 

EXTERNAL DOUBLE FIElO ION TRAP 

MECHANICAL DATA 
FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.) 

DIRECT INTEREIECTRODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 

GRID Ni TO ALL OTHER ELECTRODES 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

OPTICAL DATA 

PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FA"CEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 

MAGNETIC 

MAGNETIC 

6O DEGREES 

5 µµf 
6.5 µµf 

2 000 µµf 

750 µµf 

SULFIDE 

66 

NO. 4 

WHITE 

WHITE 

MEDIUM 

PERCENT 

MECHANICAL DATA 

OVERALL LENGTH 20 3/4 + 3~$ INCHES 

GREATEST DIAMETER OF BULB 16 1~$ ± 1~4 INCHES 

MINIMUM USEFUL SCREEN DIAMETER 15 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP Ji-21 

BASE SMALL SHELL DUODECAL S PIN BS-57 

BASING 12N 

BULB CONTACT ALIGNMENT 

Ji-21 CONTACT ALIGNS WITH PIN POSITION +Y3 + 10 DEGREES 

PIN i - HEATER 

PIN 2 - GRID N0. 1 

PIN 10 - GRID N0. j 

PIN CONNECTIONS 

.~_ 

SCTTOM VIEW 

CONTINUED ON FOL LONI NG PAGE 

PIN 11 - CATHODE 

PIN 12 - HEATER 
ANODE CAP 

T UN $OL EI ECTP I :: N ELECTRON TUBE UI VISION NE WApN, NEW JERSET, U.S.A. JANUAPT 1, 195R PLATE 1)566 



16JP4, 16JP4A 

i TUN&•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE G.3 VOLTS 
HEATER CURRENT O.( AMP. 

MAXIMUM OC ANODE VOLTAGE Z4 OOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 41O VOL T6 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE- BIAS VAGUE 125 VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

POSITIVE- PEAK VAW E 2 VOLTS 

MAXIMUM DC PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM- UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD 125 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 125 VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE 

DC GRID #2 VOLTAGE 

DC GRID #1 VOL TA GE A

DC FOCUSING COIL CURRENT (APPROX.j 

DC ION TRAP CURRENT STANDARD CULL #108 

A VI SU AI E%TINCTION OF uXOEFL ECTED FOCU SEO SPOT. 

(APPROX.) 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 

11 OOO VOLTS 
250 voLrs 

—33 To —77 voLTs 
115 Ma. 
120 MA. 

L 5 MEGOHMS 

PI ATE Nj56i JANUART 1, 1954 TUN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NE WARN, NEW JERSET~ U.S.A. 



16JP4, 16JP4A 

TUN6•SOL 
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TUNG—SOL ELECTRIC INC. ELECTRON TUNE DIVISION NE WARN. NEW JER SET. U.S.A. JAXUART 1~ 1954 PLATE W956a 





16KP4, 16KP4A 

TUNG•SGL 

CATHODE RAY 

THE 16KP4 AND 16KP4A ARE DIRECT-VIEW PICTURE TUBES DESIGNED FOR USE IN 
TELEVISION APPLICATIONS. THEY ARE IDENTICAL F,XCEPT FOR THE ALUMINIZED 
SCREEN ON THE 16KP4A. 

UNIPOTENTIAL CATHODE 

MAGNETIC FOCUS 8 DEFLECTION 

EXTERNAL SINGLE FIELD ION TRAP 

GREY FILTER FACEPLATE 

EXTERNAL CONDUCTIVE COATING 

RECTANGULAR GLASS CONSTRUCTION 

13 1/2" X 10 1/S" RASTER SIZE 

ELECTRICAL DATA 

FOCUSING METHOD MAGNETIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.J : 

HORIZONTAL 66 DEGREES 

DIAGONAL 7O DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES ] µ(1.f 

GRID #1 TO ALL OTHER ELECTRODES 6 µµf 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 1 5OO µµf 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 75O µµf 

OPTICAL DATA 

PHOSPHOR NUMBER SULFIDE TYPE N0. 4 

FLUORESCENT C OLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE SHORT 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 72 PERCENT 

MECHANICAL DATA 

OVERALL LENGTH 1$ 3~4 + 3~$ INCHES 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 16 1~$ ± 1~$ INCHES 

WIDTH 14 3~4 +_ 1~$ INCHES 

HEIGHT 11 1~2 ± 1~$ INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

DIAGONAL 14 7~S INCHES 

WIDTH 13 1~2 INCHES 

HEIGHT lO 1~$ INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP JS-21 

BASE SMALL SHELL DUODECAL 5 PIN BS-57 

BASING 12N 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION #6 ± 50 DEGREES 

PIN 1 - HEATER 

PIN 2 - GRID NO. 1 

PIN 10 - GRID N0. 2 

P'IN 11 - CATHODE 

PIN CONNECTIONS 

BOTTOM VIEW 

PIN i2 - HEATER, 

ANODE CAP: 

GRID N0. } 

CONTINUED ON FOlLO WING PAGE 

TUN G-SOL EI ECTRIC INC. EL ECTROX TUNE DIVISION XE WAR N, MEN JERSEY, U.S.A. JANUA=Y 1, 1954 PLATE ij569 



16KP4, 16K P4A 

TUN6•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT O.G AMP. 

MAXIMUM DC ANODE r GRID #} VOL TAGE A LE) OOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 41O VOLTS 
MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE- BIAS VALUE ].Z5 VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

POSITIVE- PEAK VALUE Z VOLTS 

MAXIMUM DC PEAK HEATER- CATHODE VOLTAGE S

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM- UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD 15O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 15O VOLTS 

AIF THIS TUBE IS OPERATED AT VOLTAGES IN E%CE SS OF 16r 000 VOL TSr %-RAY RAOI ATI ON SHIELDING NAY 
BE MEL ESSARY TO AVERT POSSIBLE DANGER Of INJURY FROM PROLONGED E%PO SURE AT LI OSE RANGE. 

BC ATNODE SHOULD NE RETURNED TO ONE 510E OR TO THE NID-TAP OF THE NEATER TR AN SF OflNEfl WINDING. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE r GRID #} VOLTAGE 

DC 6R ID #2 VOLTAGE 

DC GRID #i VOLTAGEC

DC FOCUSING COIL CURRENTD (APPROX.) 

OC ION TRAP CURRENT STANDARD COIL #111 

CYI SU AL E%TINLTION OF UNDEFI ECTED FOCUSED SPOT. 

(APPROX.) 

12 OOO VOLTS 
300 voLTs 

—33 To —77 voLTs 
90 + p0% MA. 

75 ± 50~ MA. 

D FOR STANDARD FOCUS COIL f109r OR EOUIVAL EMTr WITH THE COMBINED GRID !1 BIAS VOLTAGE AND VIDEO 
SIGNAL YOL TAGE ADJUSTED TO PRODUCE A NI GNL IGNT BRIGx TNESS OF j5 FOOT CAMBER TS ON A 10 1/8" BT 
lj 1/2" PICTURE SIZE. DISTANCE FROM DEFERENCE LIME TO CENTER OF AIR GAP OX FOCUS COIL SN ALL BE 
j.0 INCNE S. 

CIRCUIT VALUES 

MAXIMUM GRID #i CIRCUIT RESISTANCE 1.5 ME6OHMS 

~ J 
PLATE fj570 JANUARY 1r 1954 TUM G-SOL EI ECTRIC INC. EI ECTRON TUBE OI VI SIOM NEWAR %, XEW JERSEY, U.S.A. 



16KP4, 16KP4A 

TUN6•SOL 
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TUNG-GOL EI ECTRIL INC. ELECTRON TUBE DIVISION NEWARN I NEW JER GEY I U.S.A. JANUARY 11 1954 PLATE N)571 
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16LP4, 16LP4A 

TUNG•SOL 

CATHODE RAY 

THE 16LPU AND 16LP4A ARE DIRECT -VIEW PICTURE TUBES DESIGNED FOR USE IN 
TELEVISION APPLICATIONS. THEY ARE ICENTICAL EXCEPT FOR THE GREY FILTER 
FACEPLATE USED ON THE 16LP4A. THEIR COMMON FEATURES INCLUDE: 

UNIPOTENTIAL CATHODE ROUND GLASS CONSTRUCTION 

MAGNETIC fOCUS d DEFLECTION EXTERNAL CONDUCTIVE COATING 

E XTE P,NAL DOUBLE FIELD ION TRAP SO 1/4" X Ik 1/2" RASTER SIZE 

ELECTRICAL DATA 
FOCUSING METHOD MAGNETIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.) 5Z DEGREES 

D!P.ECT INTERELECTRODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES ] µµf 
GRID #1 TO AlL OTHER ELECTRODES 6 µµf 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE Z GOO µµf 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 75O µµf 

OPTICAL DATA 
PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 

SULFIDE 

66 

MECHANICAL DATA 

OVERALL LENGTH 22 1/u ± 3/8 
GREATEST DIAMETER OF BULB 15 7/8 ± 1/8 
MINIMUM USEFUL SCREEN DIAMETER lu 1/Z 
BULB CONTACT RECESSED SMALL CAVITY CAP 

BASE SMALL SHELL DUODECAL S PIN 

BASING 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIM POSITION #3 + 10 DEGREES 

PIN 1 — HEATER 

PIN 2 — GRID NO. 1 

PIN 10 — GRID N0. 2 

PIN CONNECTIONS 

BOTTOM VIEW 

NO. ¢ 

WHITE 

WHITE 

MEDIUM 

PERCENT 

INCHES 

INCHES 

INCHES 

J1-21 

BS-87 

12N 

PIN 11 — CATHODE 

PIN 12 — HEATER 

ANODE CAP 

G ONTINUED ON FOLLOWI N6 PAGE 

TUNG—SOL ELECTRIC 'I XC. ELECTRON TUBE DIVISION NE WARN, NEw JERSEY, U.S.A. DECEMBER 1, 1953 PLATE #3520 



16LP4, f6LP4A 

TUMG•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE - 6.j VOLTS 

HEATER CURRENT O.6 AMP. 

MAXIMUM DC ANODE VOLTAGE ~4 OOO VOLTS 

MAXIMUM OC GRID #2 VOLTAGE 41O VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE- BIAS VALUE 125 VOLTS 

DC POSITIVE- BIAS VALUE ~ VOLTS 

POSITIVE- PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM= UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM- UP PERIOD j25 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE i25 VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE 12 OOO VOLTS 

DC GRID #2 VOLTAGE jOO VOLTS 

DC GRID #1 VOL TAGE A -jj TO -~~ VOLTS 

DC FOCUSING COIL CURRENT (APPROX.J B 11O MA. 

DC ION TRAP CURRENT STANDARD COIL #108 (APPROX.) 12O MA. 

A VI SU AL E%TINCTION OF UNOEFLECTED FOCUSED SPOT. 

BFOR STANDARD FO LUS COIL 1106, OR EQUIVALENT. WITH THE COMBINED G0.1D W1 BIAS VOLTAGE 0.ND VI OEO 
SIGNAL VOLTAGE ADJUSTED TO PRODUCE A MIGNLI GHT BRIGHTNESS OF 20 FOOT LAM8ERT5 ON A 10 1/4" BT 
14 1/2" PICTURE SIZE. DISTANCE FROM REFERENCE LI XE TO CENTER OF AIR GAP ON FOCUS COIL SHALL BE 
j. 25 INCNES. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE l.j MEGOHMS 

PLATE fj521 DELEMB ER 1. 195j TUN G-SOL ELECTRIC INL. ELECTRON TUBE CI VISION XE WAR K. NEW JER BEY, U.S.A. 



16LP4, 16LP4A 

TUN6•SOL 
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TUNG-SOl ELECTRIC INC. ELECTRON TUBE DIVISION NE WARN. MEW JER SET. U.S.A. DECEMBER 1~ 195) PLATE W3522 





16MP4, 16MP4A 

TUNG•SOL 

CATH06E RAY 

THE 16MP4 AND 16MP4A ARE DIRECT -VIEW PICTURE TUBES DESIGNED FOR USE IN 
TELEVISION APPLICATIONS• THEY ARE IDENTICAL EXCEPT FOR THE GREY FILTER 
FACEPLATE USED ON THE 16MP4A. THEIR COMMON FEATURES INCLUDE: 

UNIPOTENTIAL CATHODE 

MAGNETIC FOCUS 8 DEFLECT90N 

EXTERNAL DOUBLE FIELD ION TRAP 

ROUND GLASS CONSTRUCTION 

EXTERNAL CONDUCTIVE COATING 

10 1/2" % lY 3/N" RASTER SIZE 

ELECTRICAL DATA 

FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.) 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

OPTICAL DATA 

PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

MAGNETIC 

MAGNETIC 

6O DEGREES 

3 500 µµf 
1 500 µµf 

N0. 4 

WHITE 

WHITE 

ME01UM 

MECHANICAL DATA 

OVERALL LENGTH Z1 3/4 '~ 3/8 INCHES 

GREATEST DIAMETER OF BULB Z6 1/$ ~" 1/$ INCHES 

MINIMUM USEFUL SCREEN DIAMETER 14 jT/4 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP J1-21 

BASE SMALL SHELL DUODECAL 5 PIN 85-87 

BASING 12N 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POST T,I ON /} ± 10 DEGREES 

PIN 1 - HEATER 

PiN 2 - GRID NO. 1 
PIN 10 - GRID NO. 2 

PIN CONNECTIONS 

BOTTOM VIEW 

CONTINUED ON FOLLOWING PAGE 

PIN 11 - CATHODE 

PIN 12 - HEATER 

ANODE CAP 

TV NG-SOl EL ECTRiL iMC. ELECTRON TUBE DfVi GIOX NEWApN~ XEN JERSET~ U.S.A. OECE48ER 1" 195) PLATE 43523 



16MP4, 16MP4A 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT O.6 AMP. 

MAXIMUM DC ANODE VOLTAGE 14 OOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 41O VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE-BIAS VALUE 125 VOLTS 

DC POSITIVE-BIAS VALUE O VOLTS 

P OSITIVE- PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD 125 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 125 VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE 

DC GRID #2 VOLTAGE 

DC GRID #i VOLTAGE A

DC FOCUSING COIL CURRENTS (APPROX.J 

DC ION TRAP CURRENT STANDARD COIL #108 

AVI SU AL E%TINCTIDX OF UNDEFLE CTED FOCUSED SPOT. 

(APPROX.J 

12 000 voLrs 
300 voLTs 

—33 To —77 voL.Ts 
11O MA. 

120 MA. 

SFOP STANO ARD FOCUS COIL W109, OR EQUIVALENT, WITX THE COMBINED GRID 41 BIAS VOLTAGE AMD VIDEO 
SIGNAL VOLTAGE ADJUSTED TO PRODUCE A XIGMLI GHT BRIGX ?NESS OF 20 F00T LAMBERTS OX A 10 1/2" BY 
14 j/N" PICTURE SIZE. DISTANCE FROM REFERENCE LIME TO CENTER OF AIR GAP ON FOCUS COIL SMALL BE 
j.2g INCHES. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 MEGOHMS 

PLATE W35zN DECEMBER 1, 195j TUMG-60L EI ECTRIC INC. ELECTRON TUBE DI Vi SION MEWARN, NEW JERSEY, U.S.A. 



16MP4, 16MP4A 

TUN6•SOL 
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16QP4 

TUN6•SOL 

CATHODE RAY 

THE 16QP4 IS A DIRECT-VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 

APPLICATIONS. ITS FEATURES INCLUDE: 

UNIPOTENTIAL CATNODE 

MAGNETIC FOCUS 8 DEFLECTION 

R ECTAMGULAR GLASS CONSTRUCTION 

GREY FILTER FACEPLATE 

10 1/B' X 13 1/Z' RASTER SIZE 

EXTERNAL DOUBLE FIELD IOM TRAP 

ELECTRICAL DATA 

FOCUSING METHOD MAGNETIC 

DEFLECTING METH00 MAGNETIC 

DEFLECTION ANGLE (APPROX.): 

HORIZONTAL 54.5 DEGREES 

VERTICAL 5O •$ DEGREES 

DIAGONAL 7O DEGREES 

DIRECT INTEREIECTRODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 5 F~f 

GRID NS TO ALL OTHER ELECTRODES 7 µµf 

OPTICAL DATA 

PHOSPHOR NUMBER N0. 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

MECHANICAL DATA 

OVERALL LENGTH 19 lI$ INCHES 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 16 1~$ INCHES 

WIDTH 14 3~4 INCHES 

HEIGHT 11 1~2 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

DIAGONAL 15 INCHES 

WIDTH 13 1~~32 INCHES 

HEIGHT 1G 316 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP J1-21 

BASE SMALL SHELL DUODECAL 5 PIN BS-57 

BASING 12D 

PIN i — HEATER 

PIN 2 — GRID N0. 1 

PIN 10 — GRID N0. 2 

PIN CONNECTIONS 

BOTTOM VIEW 

PIN 11 — CATHODE 

PIN 12 — HEATER 

ANODE CAP 

CONTINUED ON FOLLOWING PAGE 

TUXG—<. 04 EL EC TPIC IYC. ,.-:TaCY 'JPE riyl.lON Y~WeaN, NEW JER SFY, U. S. n, ~A ov 7, 19 Y'• PLATE N15;? 



1-6QP4 

~  TUN6•SOL 

CONTINUED FNOX PRECEDING PAGE 

RATINGS 
DESIGN CENTER VaL UES 

HEATER VOLTAGE G.j VOLTS 

HEATER CURRENT O.0 AMP. 

MAXIMUM DC ANODE VOLTAGE 16 OOO VOLTS 
MAXIMUM DC GRID #2 VOLTAGE 41O VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE—BIAS VALUE 125 VOLTS 

DC POSITIVE—BIAS VALUE O VOLTS 

POSITIVE—PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM—UP PERIOD 12S VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 125 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

OC ANODE VOLTAGE 

DC GRID #2 VOLTAGE 

DC GRID #i VOLTAGEA

DC FOCUSING COIL CURRENT (APPROX.) 

DC ION TRAP CURRENT STANDARD COIL #108 

AVI SU AL ExTIMCTION OF UXDEFI ECTEO FOCUSED SPOT. 

(APPROX.) 

CIRCUIT VALUES 

MAXIMUM GRID #i CIRCUIT RESISTANCE 

14 OOO VOLTS 

2SO VOLTS 

—27 ro —63 voLTs 
150 MA. 

120 MA. 

1,5 MEGOHMS 

PLATE N357j JAMU ARY 1, 195N TUN G-SOL ELECTRIC !NC. ELECTRON TUBE DIVISION NEWAR X, NEW JERSEY. U.S.A. 
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t6RP4, 16RP4A 

TUNG•SOL 
CATHODE RAY 

THE 16RP4 AND 16RPUA ARE DIRECT—VIEW PICTURE 1UBES DESIGNED FOR USE IN 

TELEVISION APPLICATIONS. THEY ARE IDENTICAL WITH THE FOLLOWING EXCEPTION: 

18RPUA - ALUMINIZED SCR86N 

THEIR COMMON FEATURES INCLUDE: 
GREY FILTER FACEPLATE 

UNIPOTENTIAI CATHODE EXTERNAL CONDUCTIVE COATING 

MAGNETIC FOCUS b DEFLECTION SO 1/8" X 13 1/2° RASTER SIZE 

E XTERMAL SINGLE FIELD IOM TRAP RECTANGULAR GLASS CONSTRUCTION 

ELECTRICAL DATA 

f OCUSING METHODE 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.): 

HORIZONTAL 

DIAGONAL 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.); 

CATHODE TO ALL OTHER ELECTRODES 

GRID #i TO ALL OTHER ELECTRODES 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

OPTICAL DATA 

PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 

RATINGS 
I XTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

MAGNETIC 

MAGNETIC 

65 DEGREES 

7O DEGREES 

5 µµ1 
6 Fw f 

1 500 µµ t 
750 µµf 

66 

NO. 4 

WHITE 

WHITE 

MEDIUM 

PERCENT 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT O.6 AMP. 

MAXIMUM DC ANODE VOLTAGE 16 OOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 41O VOLTS 

MAXIMUM GRID #i VOLTAGE: 

DC NEGATIVE—BIAS VALUE 

DC POSITIVE—BIAS VALUE 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT 70 EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM—UP PERIOD 15O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 15O VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 MEGOHMS 

125 voLTs 
O VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

OC ANODE VOLTAGE 12 OOO VOLTS 

OC GRID #2 VOLTAGE 3OO VOLTS 

DC GRID #i VOLTAGE A —j~j TO —77 VOLTS 

OC FOCUSING COIL CURRENTS (APPROX.) lOO +_ 2O~ MA. 

DC ION TRAP CURRENT STANDARD COIL #111 (APPROX.) 75 + 5O$ MA. 

A VI SU AL EXTINCTION OF UXDE FIECTED FOCUSED SPOT. 

DFOR STANDARD FOCUS COIL N109 r OR EDUIVALEXT r WITH THE COMBINED GRID #1 BIAS VOLTAGE AND VI DEC 

SIGNAL VOLTAGE ADJUSTED TO PRODUCE A NiGXL IGHT BRIGMTNEGG OF j0 F00T LAMBERTS OX A 10 1/8" BY 

lj 1/2" PICTURE SIZE. DISTANCE FROM REFERENCE LINE TO CENTER OF AIR GAP OX FOCUS COIL GN ALL BE 

j. 5o IxcNEs. 

CONTINBED OX FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL COMFIEL D r xEW JER SfY r U.S.A. APRIL 1r 1957 PI ATE M49~6 



16RP4, 16RP4A 

~  TUNo•ao~ 
CDXiIXUED fROM PRECEDING PAGE 

MECHANICAL DATA 

OVERALL LENGTH 

GREATEGT DIMENSIONS OF BULB: 

DIAGONAL 

wloTn 
HEIGHT 

MINIMUM USEFUL SCREEN DIMENSIONS: 

D IAGONgL 

W IDTM 

HEIGHT 

BULB CONTACT 

BASE 

BASING 

BULB CONTACT ALIGNMENT 

J1-2i CONTACT ALIGNS WITH PIN POSITION 

18 4• 
+ 3. 
_8

184 
+ 3•

1 
t

8 

t 

PIN i - HEATER 

PIN 2 — GRID N0. ~ 

PIN 10 — GRID NO. 2 

168 ± e 

18 3/u + 3/8 

16 1/8 ± 1/8 
lu 3/u ± 1/8 
11 1/2 ± 1/8 

lu 7/8 
13 1/2 
10 1/8 

RECESSED SMALL CAVITY CAP 

SMALL SHELL DUODECAL 5 PIN 

N6 + 

I4 
8 
• SCREEN DIAGONAL 

14 4•+~ 

13~ SCREEN WIDTH 

112 t8• 
-lO ( • SCREEN HEIGHT --+ 

8 

30 DEGREES 

'' , 

E iTF AF AI 
~/,~ COAOUC TI Nf COATING 

//i

7 I '. 

2 
3" 

±16 

~~

4 2 

_~ 

3 N + ~N 

4 

16 — 16 

PIN CONNECTIONS 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

~i-21 

85-57 

S2N 

PIN 11 — CATHODE 

P I'N 12 — HEATER 

ANODE CAP 

BOTTOM VIEW 



16SP4 , 16SP4A 

TUM6•SOL 

CATHODE RAY 

THE 16SP4 AND 16SP4A ARE DIRECT -VIEW PICTURE TUBES DESIGNED FOR USE IN 
TELEVISION APPLICATIONS. THEY ARE IDENTICAL EXCEPT FOR THE GREY FILTER 

FACEPLATE USED ON THE 16SP4A. THEIR COMMON FEATURES INCLUDE: 

UNIPOTENTIAL CATHODE 

ROUND GLASS CONSTRUCTION 

EXTERNAL SINGLE FIELD IOM TRAP 

EXTERNAL CONDUCTIVE COATING 

MAGNETIC FOCUS 8 DEFLECTION 

10 1/#' X 1# 1/2" RASTER SIZE 

ELECTRICAL DATA 

FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.) 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

MINIMUM EXTERNAL CONDUCTIVE CGATING TO ANODE 

OPTICAL DATA 

PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

MAGNETIC 

MAGNETIC 

7O DEGREES 

3 500 µµf 
1 500 µµf 

MECHANICAL DATA 

OVERALL LENGTH 17 5/16 ± 3/$ 
GREATEST DIAMETER OF BULB 15 ~/$ ± 1/$ 
MINIMUM USEFUL SCREEN DIAMETER 14 1/Z 
BULB CONTACT RECESSED SMALL CAVITY CAP 

BASE SMALL SHELL 'D UODECAL 5 PIN 

BASING 

BULB CONTACT ALIGN N.E NT 

Ji-21 CONTACT ALIGNS WITH PIN POSITION y3 + 10 DEGREES 

PIN 1 - HEATER 

PIN y - GRID N0. 1 

PIN 10 - GRID NO. 2 

PIN CONNECTIONS 

BOTTOM VIEW 

CONTINUED ON POLIOWING PAGE 

NO. 4 

WHITE 

WHITE 

MEDIUM 

INCHES 

INCHES 

INCHES 

J1-21 

B 5- 57 

12N 

PIN 11 - CATHODE 

PIN 12 - HEATER 

q NOOE CAP 

TUXG-SOl ELECTRIC INC. EL ECTflOX TUBE DIVISION NEWARK. NEW JERSEY, U.S.A. JANUARf 1, 1954 PI ATE ij 515 



i6SP4, 16SP4A 

TUN6•SOL 

CONTINUED Fq OM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VAlUE3 

HEATER VOLTAGE 

HEATER CURRENT 

MAXIMUM DC ANODE VOLTAGE 

MAXIMUMDC GRID k2 VOLTAGE 

MAXIMUM GRID Mi VOLTAGE: 

DC NEGATIVE- BIAS VALUE 

DC POSITIVE-BIAS VALUE 

P OSITIVE- PEAK VALUE 

MAXIMUM DC PEAK NEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 13 
AFTER EQUIPMENT WARM-UP PERIOD 

HEATER POSITIVE WITH RESPECT TO CATHODE 

SECONDS 

6.3 voLTs 
O.G AMP. 

14 OOO VOLTS 

410 VOLTS 

1Z5 VOLTS 

O VOLTS 

2 VOLTS 

410 voLTs 
125 voLTs 
125 voLTs 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE 1Z OOC VOLTS 

DC GRID +Y2 VOLTAGE jO0 VOLTS 

DC GRID Mi VOLTAGE A —jj TO -~~ VOLTS 

DC FOCUSING COIL CURRENT (APPROX.)B 11O MA. 

DC ION TRAP CURRENT (APPROX.) 1ZO MA. 

A YI SU AL EATIMLTION OF UMDEFLELTEO FOCUSED SPOT. 

B FOR STANDARD FOCUS WI TM THE COMBINED GRID /1 BIAS VOLTAGE AND VI OEO SIGNAL VOLTAGE AO JUSTEO 
TO PRODUCE A HIGML IGNT BRIGMTNE SS Of 20 FOOT LAMBERTS OM A 30 1/4" N 14 1/2' PICTURE SIZE. 
DISTANCE FROM REFERENCE LIME TO CENTER OF AIR GAP ON FOCUS COIL SMALL BE j. 25 INCHES. 

CIRCUIT VALUES 

MAXIMUM GRID 81 CIRCUIT RESISTANCE 1.5 MEGOHMS 

PI ATE I)5T6 JANUARY 1, 1954 TUMG-SOl ELECTRIC INC. ELECTRON TUBE DIVISION ME WAR K. NEW JER SEY~ U.S.A. 



i6SP4, 16SP4A 

TUNG•SOL 
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TUNG-SOL ELECTRIC INL. ELECTRON TUBE DIVISION NEWARN~ NEW JERSET~ U.S.A. J0.NU ART 1, 1954 PLATE Nj577 
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16T P4 

TUNE-SOL 

CATNODE'RAY 

THE 16TP4 IS A DIRECT-VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 
APPLICATIONS. ITS FEATURES INCLUDE: 

UNIPOTENTIAL CATNODE GREY fILTER' FACEPLATE 

MAGNETIC FOCUS d DEFLECTION EXTERNAL CONDUCTIVE COATING 

EXTERNAL SINGLE FIELD ION TRAP RECTANGULAR GLASS CONSTRUCTION 

Ij 1/2' X 30 1/8' RASTER S12E 

ELECTRICAL DATA 

FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.): 

N ORlZONTAL 

DIAGONAL 

DIRECT INTERELECTR ODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 

GRID #1 TO ALL OTHER ELECTRODES 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

OPTICAL DATA 

MAGNETIC 

MAGNETIC 

66 DEGREES 

7O DEGREES 

5 µµf 
6 µµf 

2 000 µµf 
750 µµf 

PHOSPHOR NUMBER SULFIDE TYPE NO. 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE NN SHDRT 

FACEPLATE LIGHT TRANSMISSION AT CE N~TER (A PPROX.) 72 PERCENT 

MECHANICAL DATA 

OVERALL LENGTH 1$ 1~$ + 3~$ INCHES 

GREATEST GIMENSIONS OF BULB: 

DIAGONAL 16 1~$ ± 1~$ INCHES 

WIDTH 14 j~4 + 1~$ INCHES 

HEIGHT IL 1~2 ± 1~$ INCHES 

MINIMUM U$EFUL SCREEN DIMENSIONS: 

DIAGONAL 14 7~$ INCHES 

WIDTH lj 1~2. INCHES 

HEIGHT lO lI$ INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP J1-21 

BASE SMALL SHELL DUODECAL 5 PIN BS-57 

BASING 12N 

BULB CONTACT ALIGNMENT 

Ji-21 CONTACT ALIGNS WITH PIN POSITION #6 ± 30 DEGREES 

PIN i - HEATER 

PIN 2 — GRID N0. 1 

PIN 10 — GRID N0. 2 

PIN CONNECTIONS 

~` 

1~r: 
BOTTOM V I E'N 

P I.N 11 — CA7HCDE 

PIN 12 — HEATER 

ANODE CAP; 

GRID N0. } 

C ONTINUEO ON FOLLOWING PAGE 

TONG-SDL EL EC741C INC. EI ECTRON TUBE DIVISION NE WARN. NEW JERSEY. U.S.A. JANUARY 1~ 1954 PLATE •3578 



16TP4 

TIIN6•SOL 

CONTINUED FROM PRECE DIMG PAGE 

RATINGS 
DESIGN CENTER YALU[S 

HEATER VOL TA6E 6.j VOLTS 

HEATER CURRENT O.() AMP. 

MAXIMUM DC ANODE S GRID #3 VOLTAGE Z4 OOO VOLTS 

MAXIMUM DC GRID #2 VOLTA 6E 410 VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NE 6ATIVE—BIAS VALUE 125 VOLTS 

DC POSI TI VE—BIAS VALUE O VOLTS 

POSITIVE—PEAK VALUE 2 VOLTS 

MAXIMUM OC PEAK HEATER~CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PE32:IOD NOT TO E%GEED 15 SECONDS LIlO VOLTS 

AFTER EQUIPMENT WARM—UP PERIOD 150 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 15~ VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE, GRID #3 VOLTAGE L2 OOO VOLTS 

DC GRID #2 VOLTAGE jOO VOLTS 

DC GRID #i VOITAGE A —jj TO —~~ VOLTS 

DC FOCUSING COIL CURRENT (APPRO%.)B 99 ± 20~ MA. 

DC ION TRAP CURRENT STANDARD COIL X111 (APPRO%.j ~5 ± 50X MA. 

AVISUAL E%TIXCTIOX OF UMDE FL ECTED FO[VSED SPOT. 

B FOR STANDARD FOCUS .COIL f109, OR EQu1VAL EMT, wl iN THE CONNIMED GRID fl BIAS VOLTAGE AND YIOEO 
S IGXAL VOLTAGE ADJUSTED TO PRODUCE A NIGNLIGNT 8RI GMTNESS OF j5 F00T LAw9ERT$ ~M A 10 1/R" RT 
lj 1/2" PICTURE SIZE. DISTAN LE FROM REFERENCE LINE TO CENTER OF AIR GAP ON FOLVS COIL SN ALL RE 
j IXcnes. 

CIRCUIT VALUES 

MAXIMUM GRID #i CIRCUIT RESISTANCE 1.5 ME60HMS 

PLATE fjSTR JANUART 3, 1954 TONG—SOL ELECTRIC INC. ELECTRON TUBE DIVISION ME WARN, NEW JERSET. U. 5. 0.. 
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TONG-SOl EE EC TRIC IMC. EL EC TROR TUBE OI VI SIOM NE MARK. NEN JER SFI. U.S.A. JANU ART 1~ 195N PLATE ~j580 





16UP4 

TUN6•SOL 

CATHODE RAY 

THE 16UP4 IS A DIRECT-VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 

APPLICATIONS. ITS FEATURES INCLUDE: 

i 

UNIPOTENTIAL CATHODE 

MAGNETIC FOCUS 6 DEFLECTION 

EXTERNAL SINGLE FIELD ION TRAP 

FOCUSING METHOD 

DEFLECTING METH00 

DEFLECTION ANGLE (APPROX.): 

HORIZONTAL 

VERTICAL 

DIAGONAL 

GREY FILTER FACEPLATE 

10 1/8' X 13 1/Z' RASTER SIZE 

RECTANGULAR GLAS$ CONSTRUCTION 

ELECTRICAL DATA 

OPTICAL DATA 

PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.J 

MAGNETIC 

MAGNETIC 

65 DEGREES 

5O DEGREES 

7O DEGREES 

N0. 4 

WHITE 

WHITE 

MEDIUM 

~D PERCENT 

MECHANICAL DATA 

OVERALL LENGTH 1$ 1/$ ± 1/2 INCHES 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 16 1/$ INCHES 

WIDTH 14 3/4 INCHES 

HEIGHT 11 1/2 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

DIAGONAL Z5 INCHES 

WIDTH 13 19/32 INCHES 

HEIGHT l0 3/16 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP J1-21 

BASE SMALL SHELL DUODECAL 5 PIN 85-57 

BASING 12D 

BULB CONTACT ALIGNMENT 

Ji-21 CONTACT ALIGNS WITH PIN POSITION #13 + 10 DEGREES 

PIN i - HEATER 

PIN 2 - GRID N0. i 

PIN 10 - GRID N0. 2 

PIN CONNECTIONS 

BOTTOM VIEW 

CONTINUED ON FOLLOWING PAGE 

PIN ii - CATHODE 

PIN 12 - HEATER 

ANODE CAP 

TUX G-SOL ELECTRIC INC. EL ECTROX TUBE DIVISION NE WARN r NEw JERSEY. U.S.A. JANUART 1, 1954 PLATE wj5R1 



16UP4 

TUNs•so~ 
C OMTINVEO FR OY PR ELEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE (.3 VOLTS 

HEATER CURRENT O.6 AMP. 

MAXIMUM DC ANODE VOLTAGE L,5 OOO VOLTS 

MAXIMUM OC GRID #'2 VOLTAGE 410 VOLTS 

MAXIMUM GRID N1 VOLTAGE: 

OC NEGAIIVE- BIAS VALUE 125 VOLTS 

OC POSITIVE- BIAS VALUE O VOLTS 

POSITIVE- PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM- UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM- UP PERIOD ~2 Fj VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE ZZ5 VOLTS 

TYPICAL OPf_RATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE 1Z OOO VOLTS 

DC GRID N2 VOLTAGE 3OO VOLTS 

DC GRID M1 VOLTAGEA -Z7 TO -(j VOLTS 

DC FOCUSING COIL CURRENT (APPROX.)B ZOO MA. 

ION TRAP MAGNET (RATED STRENGTH) 2j GAUSSES 

AVISU AL EXT1NC110N OF UXDEFLECTED FOCUSED SPOT. 

B 
FOR STANDARD FOCUS COIL N109~ OR EQUIVALENT, WI TM THE COMBINED GRID N1 BIAS VOLTAGE ANO VIDEO 
SIGNAL VOLTAGE ADJU SiED TO PRODUCE A. XI GMLIGMT BRIGHTNESS OF ZO F00T LANBER TS ON A 10 1/B" BY 
lj 1/2" PICTURE S12E. 01 STANCE FRON REFERENCE LINE TO CENTER Of AIR 6AP ON FOCUS COIL SMALL BE 
j INCHES. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 ME6OHMS 

PLATE N35B2 JANUARY 1. 1954 TUNG-SOl ELECTRIC INC. ELECTRON TUBE OIVI SIGN NEWARK. NEW JER SET. V.S.A. 



16UP4 

TUN6•SOL  ~ 
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16VP4 

TUNo-:o~ 

CATHODE RAY 

THE 16VP4 IS A DIRECT-VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 

APPLICATIONS. ITS FEATURES INCLUDE: 

UNIPOTENTIAI CATHODE 

MARNETIC FOCUS 8 DEFlECT10N 

EXTERNAL SINGLE FIELD IOM TRAP 

6RET FILTER FACEPLATE 

ROUND OLASS CONSTRUCTION 

10 1/i' X 1i 1/Z• RASTER SIZE 

ELECTRICAL DATA 

FOCUSING METHOD MAGNETIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.) ~~ DEGREES 

OPTICAL DATA 

PHOSPHOR NUMBER NO. 4 

F L,U ORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

FACEPLATE L4GHT TR ANSMISSION AT CENTER (APPROX.) 70 PERCENT 

MECHANICAL DATA 

OVERALL LENGTH 17 3/16 + 3~$ INCHES 

GREATEST DIAMETER OF BULB 15 ~~$+ 1~$ INCHES 

MINIMUM USEFUL SCREEN DIAMETER 14 1~2 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP J1-21 

BASE SMALL SHELL DUODECA~ 5 PIN BS-57 

BASING 12D 

BULB CONTACT ALIGNMENT 

Ji-21 CONTACT ALIGNS WITH PIN POSITION *} + 10 DEGREES 

PIN i - HEATER 

PIN 2 - GRID N0. 1 

PIN 10 - GRID NO. 2 

PIN CONNECTIONS 

BOTTOM VIEW 

CONTINUED ON FOLDO NI NG PAGE 

PIN ii - CATHODE 

PIN 12 - HEATER 

ANODE CAP 

J 

TUNG-GOL ELECTRIC INC. ELECTRON TUBE DIVISION NE WAR N. NEM JERGET~ U..G. A. DECEMBER 1P 1953 PLATE fj529 



16V P4 

TNNi•!~L 

OONTINUED fR OY PRELEDIRG PAGE 

• 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE ().3 VOLTS 

HEATER CURRENT O.6 AMP. 

MAXIMUM DC ANODE VOLTAGE 15 OOO VOLTS 

MAXIMUM DC GRID i2 VOLTAGE 41O VOLTS 
MAXIMUM GRID /i VOLTAGE: 

DC NEGATIVE—BIAS VALUE 125 VOLTS 

DC POSITIVE—BIAS VALUE O VOLTS 

POSITIVE—PEAK VALUE 2 VOLTS 
MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
DURING WARM—UP PERIOD NOT TO EXCEED i5 SECONDS 4].O VOLTS 
AFTER EQUIPMENT WARM—UP RERIOD 125 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 12 rj VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

OC ANODE VOLTAGE 12 OOO VOLTS 

DC GRID M2 VOLTAGE 25O VOLTS 

DC GRID ti VOLTAGEA —27 TO ~3 VOLTS 

DC FOCUSING COIL CURRENT (APPROX.)B 11O MA. 

DC ION TRAP CURRENT STANDARD COIL #!iii (APPROX.J 12O MA. 

AYISUAL E%TINCTION OF UNOEFL ECTED FOCUSED SPOT. 

BF OR STANDARD FOCUS COIL /109. OR EO UVAI ENT. wITM THE COMBINED GRID /1 81 AS VOLTAGE AMD VIDEO 
SIGNAL VOLTAGE ADJU STEO TO PRODUCE A NI GMI IGMT BRIGNTNEIS OF 20 F00T IAYBER TI ON A 10 1/4" BY 
1N 1/2• PICTURE SIZE. DISTANCE FROM REFERENCE LINE TO CENTER OF AIR GAP ON FOCUS COIL SN All BE 
7.0 INCME S. 

CIRCUIT VALUES 

MAXIMUM GRID Ni CIRCUIT RESISTANCE 1.j ME GOHMS 

PI ATE s9590 DECEYB ER 1, 1953 TUN G-SOL ELECTRIC INC. ELECTRON TUBE DIVI SI OX ME BARN. MEW JERSEY. U.. S. A. 
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16WP4, 16WP4A 

TUN6•SOL 

CATHODE RAY 

THE 16WP4 AND 16WP4A ARE DIRECT—VIEW PICTURE TUBES DESIGNED FOR USE IN 

TELEVISION APPLICATIONS. THEY ARE IDENTICAL EXCEPT FOR THE EXTERNAL 

CONDUCTIVE COATING USED ON THE 16WP4A• THEIR COMMON FEATURES INCLUDE: 

UNIPOTENTIAL CATHODE 

MAGNETIC FOCUS d DEFLECTION 

E%TERNAL DOUBLE FIELD ION TRAP 

GREY FILTER FACEPLATE 

ROUND GLASS CONSTRUCTION 

10 1/;" % 1; 1/2" RASTER SIZE 

ELECTRICAL DATA 

FOCUSING METHOD MAGNETIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPRO%.J 7O DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPRO%.) 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 16VP;A 1 500 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 16VP;A ~5O 

OPTICAL DATA 

PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.J 

MECHANICAL DATA 

~~ 

OVERALL LENGTH 1~ 3~4 ± 3~H 

GREATEST DIAMETER OF eULe 15 7~H ± 1~H 

MINIMUM USEFUL SCREEN DIAMETER Z4 1~Z 

BULt~ CONTACT RECESSED SMALL CAVITY CAP 

BASE SMALL SHELL DUODECAL 5 PIN 

BASING 16VP; — 12D 16VP;A 

BULB CONTACT ,ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION #.3 ± 10 DEGREES 

16VP; 
PIN CONNECTIONS 

PIN 1 — HEATER 

PIN 2 — GRID N0. 1 

PIN 10 — GRID N0. 2 

PIN 11 — CATHODE 

PIN 12 — HEATER 

ANODE CAP 

BOTTOM VIEW 

µµf 

µµf 

N0. 4 

WHITE 

W MITE 

MEDIUM 

PERCENT 

INCHES 

INCHES 

INCHES 

J1-21 

BS-57 

12N 

16VP;A 

C ONTINUEO OM FOLLOWING PAGE 

J 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK, NEW JER SET, U.S.A. JANUARY 1~ 1954 PLATE fj58R 



16WP4, 16WP4A 

TUNfi~3DL 

CONTINUED FROM PPECEDING PAGE 

RATINGS 
OE SI GN CENTER VALUES 

HEATER VOLTAGE 

HEATER CURRENT 

MAXIMUM OC ANODE VOLTAGE 

MAXIMUM DC GRID #2 VOLTAGE 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE-BIAS VALUE 

DC POSITIVE-BIAS VALUE 

P OSITfVE-PEAK VALUE 

MAXIMUM DC PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-lIP PERIOD NOT TO EXCEED 15 SECONDS 

AFTER EQUIPMENT WARM-UP PERIOD 

HEATER POSITIVE WITH RESPECT TO CATHODE 

6.3 voLrs 
O.G AMP. 

16 OOO VOLTS 

41O VOLTS 

125 VOLTS 

O VOLTS 

2 VOLTS 

410 VOI TS 

125 VOLTS 

125 voLTs 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE 12 OOO VOLTS 
DC GRID #2 VOLTAGE 250 VOLTS 
DC GRID #1 VOL TA GE A -27 TO —63 VOLTS 
OC FOCUSING COtL CURRENT (APPROX.)B 11O MA. 

DC ION TRAP CURRENT STANDARD COIL #108 (APPROX.) 12O MA. 

A VI SU AL E%TINCTION OF UNDEFL ELTfD FOCUSED SPOT. 

BFOR STAXDA0.D FOCUS COtI i109~ Oft EOVI VAI EN T, WI TN THE COMBINED GRID it BIAS VOLTAGE AND VIDEO 
SIGNAL VOLTAGE ADJUSTED TO PRODUCE A XI GHLI GMT BRIGHTNESS OF 20 F00T CAMBER TS ON A 10 1/4" BY 
14 1/2" PICTURE SIZE. DISTANCE FROM REFERENCE LINE TO CENTER OF AIR GAP OM FOCUS COIL SHALL BE 
J INCHES. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 MEGOHMS 

PLATE i9585 JANUARY 1, 1954 TUNG-GOl ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK. NEW JERSEY, U.S.A. 
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16XP4 

TUN6•SOL 

CATHODE RAY 

THE 16XP4 IS A DIRECT—VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 
APPLICATIONS. ITS FEATURES INCLUDE: 

UNIPOTENTIAL CATHODE 

MAGNETIC FOCUS 6 DEFLECTION 

EXTERNAL DOUBLE FIELD ION TRAP 

GREY FILTER FACEPLATE 

10 1/8" X 13 1/2" RASTER S12E 

RECTANGULAR GLASS CONSTRUCTION 

ELECTRICAL DATA 

FOCUSING METHOD MAGNETIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPRO%.): 

HORIZONTAL 6Fj DEGREES 

VERTICAL 5O DEGREES 

D IA60NAl 7O DEGREES 

OPTICAL DATA 

PHOSPHOR NUMBER N0. 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE_ 

PERSISTENCE MEDIUM 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPRO%.) 7O PERCENT 

MECHANICAL DATA 

O VERAIL LENGTH 18 3/U + 3/g INCHES 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 16 1/H INCHES 

WIDTH 14 3/4 INCHES 

HEIGHT 11 1/2 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

DIAGONAL 15 INCHES 

WIDTH 13 19/32 INCHES 

HEIGHT 1:? 3/15 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP Ji-21 

BASE SMALL SHELL DUODECAL 5 PIN BS-57 

BASING 120 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS BETWEEN PIN POSITIONS N6 do 7 + 10 DEGREES 

PIN 1 — HEATER 

PIN 2 — GRID N0. i 

PIN 10 — GRID NO. 2 

PIN CONNECTIONS 

BOTTOM VIEW 

CONTINUED ON FOLLOWING PAGE 

PIN 11 — CATHODE 

PIN 12 — HEATER 

ANODE CAP 

TUN G-SOL ELECTRIC IXC. ELECTRON TUeE DIVISION NE WARN, NEw JE0. SEY, U.S.A. JANUARY 1, 1954 PI ATE fj5R7 



16XP4 

TUN6.801 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE ().j VOLTS 
HEATER CURRENT O.G AMP. 

MAXIMUM DC ANODE VOLTAGE 15 OOO VOLTS 

MAXIMUM OC GRID #2 VOLTAGE ulO VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE- BIAS VALUE 125 VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

POSITIVE- PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER- CATHCDE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM- UP PERIOD NOT TO EXCEED SS SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD 125 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 125 VOLTS 

TYPICAL OPERATING CONDITIONS AND CNARACTERIST{CS 

DC ANODE VOLTAGE 

DC GRID #2 VOLTAGE 

DC GRID #i VOL TAGEA

DC FOCUSING COIL CURRENT (APPROX.)S

DC ION TRAP CURRENT STANDARD COIL #108 (APPROX.J 

12 000 voLTs 
25O VOLTS 

- 2~ TO -(j VOLTS 

100 MA. 

120 MA. 

AVISUAL E%TINCTION OF UNDEFL ECTED FOCUSED SPOT. 

BFOR STANDARD FOCUS COIL M109~ OR EQUIVALENT, WITH THE COMBINED GRID N1 BIAS VOLTAGE AND VIDEO 
SIGNAL VOLTAGE AOJU STED TO PRODUCE A NIGMLU GXT BRIGHTNESS OF 20 FOOT LAMBERTS ON A 10 1/8" BT 
lj 1/2" PICTURE SIZE. DISTANCE FROM REFER ENLE LINE TO CENTER OF AIR GAP ON FOCUS COIL SHALL 
BE j INCHES. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 MEGOHMS 

 J 
PL 0.TE Nj 588 JANU ART 1. 1954 TUN G-SOL EL ECTRIS- HkC. ELECTRON TUBE DIVISION NEW0.RN. NEW JERSEY. U.S.A. 
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16YP4 

TUNG•SOL 

CATHODE RAY 

THE 16YP4 IS A DIRECT-VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 
APPLICATIONS. ITS FEATURES INCLUDE: 

UNIPOTENTIAL CATHODE GREY FILTER FACEPLATE 

MAGNETIC FOCUS 8 DEFLECTION ROUND GLASS CONSTRUCTION 

EXTERNAL SINGLE FIELD ION TRAP EXTERNAL CONDUCTIVE COATING 

SO 1/N" X lY 1/2" RASTER SIZE 

ELECTRICAL DATA 

FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.) 

DIRECT INTERELECTROOE CAPACITANCES (APPROX.): 
CATHODE TO ALL OTHER ELECTRODES 

GRID #1 TO ALL OTHER ELECTRODES 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

OPTICAL DATA 

MAGNETIC 

MAGNETIC 

70 DEGREES 

5.0 µµf 
6.0 µµf 

2 000 µµf 
750 µµf 

PHOSPHOR NUMBER N0. 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 70 PERCENT 

MECHANICAL DATA 

OVERALL LENGTH 17 5/16 + 3~$ 
GREATEST DIAMETER OF BULB 15 7~$ ± 1~$ 
MINIMUM USEFUL SCREEN DIAMETER 14 1~2 
BULB CONTACT RECESSED SMALL CAVITY CAP 

BASE SMALL SHELL DUODECAL 5 PIN 

BASING 

BULB CONTACT ALIGNMENT 

Ji-21 CONTACT ALa GNS WITH PIN POSITION :M3 ~' 10 DEGREES 

PIN i — HEATER 

PIN 2 — GRID NO. 1 
PIN 10 — GRID NO. 2 

PIN CONNECTIONS 

BOTTOM VIEW 

INCHES 

INCHES 

INCHES 

J1-21 
85-57 

12N 

PIN li — CATHODE 
PIN 12 — HEATER 

ANODE CAP 

CONTINUED ON FOLLOWI XG PAGE 

 J 
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16YP4 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VaI UES 

HEATER VOLTAGE ().3 VOLTS 

HEATER CURRENT Q.( AMP. 

MAXIMUM DC ANODE VOLTAGE 14 OOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 41O VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

OC NEGATIVE—BIAS VALUE 12S VOLTS 

DC POSITIVE—BIAS VALUE O VOLTS 

POSITIVE—PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQ U.I PMENT WARM—UP PERIOD 15O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 15O VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE 12 OOO VOLTS 

DC GRID #2 VOLTAGE 3OO VOLTS 

DC GRID #1 VOLTA GE A -3j TO —~~ VOLTS 

DC FOCUSING COIL CURRENTS (APPRO%.J LOO MA. 

A VI SU AL EXTINCTION Of UNDEPLECTED FOCUSED SPOT. 

BFOR STANDARD FOCUS COIL 1109, OR EQUI VAI ENT, WITH THE COMBINED GRID it BIAS VOLTAGE AND VIDEO 
SIGNAL VO ITAGE ADJUSTED TO PRODUCE A HI GHLIGNT BRIGHTNESS OF j0 F00T LAMBERTS ON A 10 1/4" BY 
14 1/2" PICTURE SIZE. DISTANCE FROM REFERENCE LINE TO CENTER OF AIR GAP ON FOCUS COIL SM ALI BE 
j. 25 INCHES. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 MEGOHMS 

PLATE *3533 DECEMBER I, 195j TUNG—SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK, NEw JERSEY, U.S.A. 
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16ZP4 

TUNE•a0l 

CATHODE RAY 

THE 16ZP4 IS A DIRECT-VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 

APPLICATIONS. ITS FEATURES INCLUDE: 

UNIPOTENTIAL CATHODE GREY FILTER FACEPLATE 

MAGNETIC FOCUS 8 DEFLECTION ROUND GLASS CONSTRUCTION 

EXTERNAL DOUBLE FIELD ION TRAP EXTERNAL CONDUCTIVE COATING 

10 1/8" X 18 1/Z" RASTER SIZE 

ELECTRICAL DATA 

FOCUSING METHOD MAGNETIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.) 52 DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.) 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 2 ~~~ µµf 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE ~5~ µµf 

OPTICAL DATA 

PHOSPHOR NUMBER N0. 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

FACE?LATE LIGHT TRANSMISSION AT CENTER (APPROX.) 65 PERCENT 

MECHANICAL DATA 

OVERALL LENGTH 22 1/4 + 3/8 INCHES 

GREATEST DIAMETER 15 7/8 ± 1/8 INCHES 

MINIMUM USEFUL SCREEN DIAMETER 14 1/2 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP J1-21 

BASE SMALL SHELL DUODECAL 5 PIN B5-57 

BASING 12N 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION y} + SO DEGREES 

PIN CONNECTIONS 

PIN 1 - HEATER 

PIN 2 - GRID NO. 1 

PIN 10 - GRID N0. 2 

PIN 11 - CATHODE 

PIN 12 - HEATER 

ANODE CAP 

BOTTOM VIEW 

CONTINUED ON FOLLOWING PAGE 

 f 
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16ZP4 

~  TUN6.80L  ~ 

CONTINUED FR OY PRECEDING PAGE 

RATINGS 
OE SIGN CENTE0. VAW ES 

HEATER VOLTAGE 

HEATER CURRENT 

MAXIMUM DC ANODE VOLTAGE 

MAXIMUM DC GRID #2 VOLTAGE 

MAXIMUM GRID #i VOLTAGE: 

DC NEGATIVE—BIAS VALUE 

DC POSITIVE—BIAS VALUE 

P OSITIVE—PEAK VALUE 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 

AFTER EQUIPMENT WARM—UP PERIOD 

HEATER POSITIVE WITH RESPECT TO CATHODE 

SECONDS 

6.3 voLrs 
O•F) AMP. 

16 OOO VOLTS 

41O VOLTS 

125 voLTs 
O VOLTS 

2 VOLTS 

410 voLrs 

125 VOLTS 

125 VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE 

DC GRID #2 VOLTAGE 

DC GRID #1 VOLTAGEA

DC FOCUSING COIL CURRENT (A PPROX.)B

DC ION TRAP CURRENT STANDARD COIL #108 (APPROX.) 

12 OOO VOLTS 

3OO VOLTS 

—33 To —77 voLTs 
11O MA• 

12O MA. 

qVI SU AL EXTINCTION OF UNDEFLELTED FOCU SEO SPOT. 

EFOR STANOARO FOCUS COIL k109~ OR EOUIVAL EN T, WITH THE COMBINED GRID kl BIAS VOLTAGE AND VIDEO 
SIGNAL VOLTAGE ADJU STEO TO P0.000 CE A HI GNLI GMT BRIGHTNESS OF 20 F00T LAMBERTS ON A 10 1/4" BY 
14 1/2" PICTURE SIZE. OI STANCE FROM REFERENCE LINE TO CENTER OF AIR GAP ON FOCUS COIL SMALL BE 
3.25 INCHES. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 MEGOH!dS 

 J 
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17AP4 

TUN6•SOL 

CATHODE RAY 

THE 17AP4 IS A DIRECT VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 
APPLICATIONS. ITS FEATURES INCLUDE: 

GREY FILTER FACEPLATE UNIPOTENTIAL CATHODE 

E XTERMAL CONDUCTIVE COATING MAGNETIC FOCUS 6 DEFLECTION 

RECTANGULAR GLASS CONSTRUCTION EXTEPNAL SINGLE FIELD ION TRAP 

10 3/4" X 14 1/4' RASTER SIZE 

ELECTRICAL DATA 
FOCUSING METHOD MAGNETIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.J 

H ORIZONTAI 65 DEGREES 

D IAGONAI 7O DEGREES 

DIRECT INTE RELECTRODE CAPACITANCES (APPROX.) 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 
GRID #i TO ALL OTHER ELECTRODES 7 µµf 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE Z OOO µµf 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 75O µµf 

OPTICAL DATA 
PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.J 

MECHANICAL DATA 
OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB 

DIAGONAL 16 5/8 ± 1/8 
WIDTH 15 3/8 ± 1/8 
HEIGHT 1L 1/4 ±' 1/8 

MINIMUM USEFUL SCREEN DIMENSIONS 

W LOTH 

HEIGHT 

BULB CONTACT 

BASE 

BASING 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH VACANT PIN P0S1710N #b ± 30 DEGREES 

66 

PIN 1 — NEATER 
PIN 2 — GRID NO. i 
PIN 10 — GRID NO. 2 

PIN 11 — CATHODE 

14 1/u 
10 3/4 

RECESSED SMALL CAVITY CAP 

SMALL SHELL OUODECAL S PIN 

PIN CONNECTIONS` 

/.- 
„ 

/, 

BOTTOM VIEW 

CONTINUED OM FOLLOWING PAGE 

18 5/8 ± 3/8 

N0. 4 

WHITE 

WHITE 

MEDIUM 

PERCENT 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

Ji-21 

B5-57 

12N 

PIN 12 — NEATER 

ANODE CAP: 

GRID NO. } 

TONG-SOL ELECTRIC INC. ELECTRON iU BE DI YI SI OM ME WARN, MEW JERSEY, U.S.A. NOVEMBER 1, 1953 PI ATE 63406 



17AP4 

TUN6•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE 

HEATER CURRENT 

MAXIMUM DC ANODE VOLTAGE 

MAXIMUM DC GRID #Z VOLTAGE 

MAXIMUM GRID #1 VOLTAGE 

DC NE6AT~VE-BIAS VALUE 

DC POSITIVE- BIAS VgLUE 

POSITIVE-PEAK VALUE 

MAXIMUM DC PEAK HEATER-CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 
AETER EQUIPMENT WARM-UP PERIOD 

HEATER POSITIVE WITH RESPECT TO CATHODE 

SECONDS 

6.3 voLTs 
O.G AMP. 

1~ OOO VOLTS 

41O VOLTS 

1ZS VOLTS 

O VGL TS 

2 voLrs 

410 voLrs 
15O VOLTS 
15O VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE 1Z OOO VO.L TS 

DC GRID #2 VOLTAGE 3OO VOLTS 

DC GRID #1 VOL TA GE A -33 TO -~] VOLTS 

DC FOCUSING COIL CURRENT (APPROX.)B lOO ± 2O,S MA. 

DC ION TRAP CURRENT STANDARD COIL #111 ~S + 5O~ MA. 

AVI ;.0 AL E%TI NOTION OF UNDEFL ECTED FO LU SED SPOT. 

B 
FOR STANDARD FO LUS COIL N109~ OR EQUIVALENT, WI TX TXE COMBINED GRID N1 BIAS VOLTAGE AND VIDEO 
SIGNAL VOLTAGE ADJUSTED TO PRODUCE A XI GHLIGMT BRIGHTNESS OF 25 FOOT LAMBERTS ON A 14 1/4" BT 
10 j/4" PICTURE SIZE. D15T ANCE FROM REFERENCE LINE TO CENTER OF AIR GAP ON FOCUS COIL SMALL BE 
j.0 IXC XE S. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.S ME GOHMS 

PLATE N 407 NOVEMBER 1, 1953 TUNG-SOL EI ECTRIC INC. ELECTRON TUBE OI VI SIGN NEWARK. NEW JER SE T. U. S. A, 



17AP4 

TUN6~SOL 
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TENTATIVE DATA 17AVP4, 17AVP4A 

  ruNo•so~  ~ 
CATHODE RAY 

THE 17AVP4 AND 17AVP4A ARE DIRECT VIEW PICTURE TUBES DESIGNED FOR 
TELEVISION APPLICATIONS. THEY ARE IDENTICAL EXCEPT FOR THE ALUMINIZED 
SCREEN ON THE 17AVP4A. THEIR COMMON FEATURES INCLUDE: 

UNIPOTENTIAL CATHODE 
EXTERNAL CONDUCTIVE COATING MAGNETIC DEFLECTION 

RECTANGULAR GLASS CONSTRUCTION FILTERGIASS FACEPLATE 
LON VOLTAGE ELECTROSTATIC FOCUS EXTERNAL SINGLE FIELD IOM TRAP 

10 3/4' % 1. 1/A' RA57ER SIZE 

ELECTRICAL DATA 
FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.): 
HORIZONTAL 
VERTICAL 
O tAGONAL 

DIRECT INTERELECTR ODE CAPACITANCES (APPROX.): 
CATHODE TO ALL OTHER ELECTRODES 
GRID #1 TO ALL OTHER ELECTRODES 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

LOW VOLTAGE ELECTROSTATIC 

MAGNETIC 

$~ DEGREES 
()$ DEGREES 

9O DEGREES 

5 uuf 
6 uµf 

1 500 uuf
750 uuf 

OPTICAL DATA 
PHOSPHOR NUMBER P—q 

FLUORESCENT COLOR WH I.TE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE SHORT 

RATINGS 
OE GI GN CENTER VALUES 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0,6 AMP. 

MAXIMUM DC COLLECTOR, GRID.#~~ GRID #S VOLTAGE 16 OOO VOLTS 

MAXIMUM DC GRID #4 VOLTAGE A —5OO TO +lOOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID #i VOLTAGE: 
OC 'MEGA TlVE—BIAS VALUE 125 VOLTS 
DC POSITIVE—BIAS VALUE O VOLTS 
POSITIVE—PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE: 

NEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 SECONDS ulO VOL 1S 
AFTER EQUIPMENT WARM—UP PERIOD 1$O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1$O VOLTS 

MAXIMUM GRID #i CIRCUIT RESISTANCE 1,5 MEGOHMS 

TYPICAL OPERATING CONDITIONS AMD CHARACTERISTICS 
DC COLLECTOR, GRID #}, GR iD #S VOLTAGE 12 OOO VOLTS 

OC GRID #4 VOLTAGE (FOCUSING ELECTR ODE)B —4$ TO }264 VOLTS 

DC GRID #2 VOLTAGE jOO VOLTS 

DC GRID #i VOLTpGEC -33 TO —77 VOLTS 

DC GRID #2 CURRENT —15 TO }15 LLAMP. 

DC FOCUSING COIL CURRENT (APPROX .) —25 TO +25 µAMP. 

ION TRAP CURRENT STANDARD COIL #117 (APPROX.) 3O MA. 

ATNE FOCUS ELECTRODE YAY BE NO DUL ATEO TO'I NPRO VE OVERALL FOCUS. 

BWITX THE COMBINED GRID fl VOLTAGE ANO VIOEO-51 GNAL VOLTAGE ADJUSTED TO GIVE A COLLECTOR 
CURRENT OF 100 MICRO AYP EKES ON A 10 j/4" X 14 1/4" PICTURE AREA. 

DYI SU AL EXTIMCiION OF UNDEFI ECTEO FOCU SEO SPOT. 

CONTINUED ON FOLLOWING PAGE 

TUM G-GOL EI ECTRIL INC. ELECTRON TUBE DIVISION BL OOYFI EL D, NEw JER SET, U. S. A, Appil 1, 1955 PLATE #4js9 



17AVP4, 17AVP4A TENTATIVE DATA 

TUNc•so~ 
C ONTINUEU FROM PRECEDING PAGE 

MECHANICAL DATA 
O V~RALL LENGTH 

GREATEST DIMENSIONS OF BULB: 
DIAGONAL 
WIDTH 

HEIGHT 

MINIMUM USEFUL SCREEN DIMENSIONS: 
WIDTH 

HEIGHT 

BULB CONTACT 

BASE 

BASING 

IS ~• 
+ ~' 

15 5/8 ± 3/8 

16 5/8 t 1/8 
15 3/8 ± 1/8 
12 9/32 t 1/8 

14 1/4 
l0 3/u 

RECESSED SMALL ~:~AVITY CAP 

SMALL SHELL DUODECAL -6 PIN 

 168±8 

 15 8•± 8 
IQ~SLREEN WI DTM  

2 {4 

2 ° X 211
E %TER YAL CONDUCTIVE 

COATING 

SIN i - HEATER 

Pji N j - GR I 0 ki 
P'IN 6 - GR ~ID k4 

PIN ip - GRID k2 

PIN ii - CATHODE 

123L1 ± S•

IQ ~•SCRE EN MEI GNT 

9 I" 8 

6~ 
KEEP THIS SP ALE y~ •
CI EAR fOR IOM -1f
TRAP MAGNET 

1 
E 

PIN CONNECTIONS 

BOTTOM VIEW 

INCHES 

INCHES 
INCHES 

INCHES 

INCHES 
INCHES 

~i-21 

86-63 

12L 

PIN ij - HEATER 

ANODE CAP: 

GRID k3 

GRID k5 

C OLLECTOF 

SO LN ET FOP TXIS BASE SHOULD NOT BE RI GIOIT MOUNTED: IT SN OULD HAVE FLEAI BLE LEADS ANO BE NIIO µED 
TQ YOYE FREELY. 

PLATE •µ33D APRIL 1, 1955 TUNG-GOl ELECTgIC INC. EIFCTRON TUBE DIVISION BLOOYFI EI D, MEw JER SEY~ u. S. A, 



TENTATIVE DATA 17ATP4, 17ATP4A 

~  TUNO•=OL  ~ 

CATHODE RAY 

THE 17ATP4 AND 17ATP4A ARE DIRECT VIEW PICTURE TUBES DESIGNED FOR 
TELEVISION APPLICATIONS. THEY ARE IDENTICAL EXCEPT FOR THE METAL-BACKED 

SCREEN ON THE 17ATP4A. THEIR COMMON FEATURES INCLUDE: 
MAGNETIC DEFLECTION SPHERICAL FACEPLATE 

UNIPOTENTIAL CATHODE GREY FILTER FACEPLATE 

RECTANGULAR GLASS CONSTRUCTION EXTERNAL CONDUCTIVE COATING 

LOM YOLTAGE ELECTROSTATIC FOCUS EXTERNAL SINGLE FIELD ION TRAP 

10 3/K" X lY 1/Y" RASTER 512E 

ELECTRICAL DATA 
FOCUSING'METHOD LOW VOLTAGE ELECTROSTATIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.): 

HOR120NTAL $O DEGREES 

VERTICAL 6S DEGREES 

DIAGONAL 9O DEGREES 

DIRECT INTEREIECTRODE CAPACITA NCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES rj uuf 
GRID #1 TO ALl OTHER ELECTRODES 6 uuf 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE A 1 5OO ,,,,f
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE A 75O uuf

OPTICAL DATA 
PHOSPHOR NUMBER SULFIDE TYPE P-4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE SHORT 

FACEPLATE TRANSMISSION AT CENTER (APPRO%.) 66 PERCENT 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT O.6 AMP. 

MAXIMUM DC ANODE S GRID #3r GRID #5 VOLTAGES 16 OOO VOLTS 

MAXIMUM DC GRID #4 VOLTAGE: 

POSITIVE 1 OOO VOLTS 

N EGATIVEC jEOOC VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID #1 VOLTAGE: 
OC NEGATIVE- BIAS VALUE 1ZS VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

POSITIVE- PEAK VALUE 'Z VOLTS 

MAXIMUM DC PEAK HEATER- CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

O URING WARM- UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM- UP PERIOD 1$O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1$O VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE ],. rj MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
DC ANODE S GRID #3, GRID #S VOLTAGE 14 OOO VOLTS 

DC GRID #4 VOL TA GE (WI TH ANODE CURRENT OF 100 uAMP .) - 55 TO }3OO VOLTS 

DC GRID #2 VOLTAGE 'JOG VOLTS 

DC GRID #1 VOLTAGED - J'3 TO -77 VOLTS 

DC ION TRAP MAGNET 37 GAUSSES 

A E%TERN AL CONDUCTIVE COATING MUST BE GROUNDE O• 

BBRI LLI AN CE AND DEFINITION DECREASE WITX DECREASING ANODE VOLTAGE. IN GENE0. AL, THE ANODE VOLTAGE 

S XOULD NOT BE LESS TM AX 12.000 VOLTS. 

CTHIS VALUE APPLIES WM E0.E AN AC VOLTAGE IS PROVIDED FOR DYNAMIC FOCUSING. 

D YI SU AL EXTINCTION OF UNDEFL ECiEO FO CU SEO SP 07. 

I NASMU CM AS TXE TUBE RATING PERMITS OPERATION AT VOLTAGES AS MI GN AS 17.6 KILOVOLTS (ABSOLUTE 

V AIUE)~ SNI EL DI NG OF THE TUBE fOR X-RAY RADIATION MAY BE NEEDED WHEREVER TXE OP ERATIMG CONDITIONS 

t XVOLVE VOLTAGES IX EXCESS OF 16 NILOVOL TS. 

CONTINUED ON FO~IOWING PAGE 
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17ATP4, 17ATP4A TENTATIVE DATA 

TUNo•aot 
CONTINUED f0.0M PRECEDING PAGE 

MECHANICAL DATA 
OVERALL LENGTH 16 +1/4 -3/8 INCHES 

GREATEST DIMENSIONS OF BULB: 
DIAGONAL 16 5/8 f 1/8 INCHES 
WIDTH 15 3/8 t 1/8 INCHES 
HEIGHT 12 1/4 t 1/8 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 
DIAGONAL 15 1/u INCHES 
WIDTH 14 1/4 INCHES 
HEIGHT 11 1/16 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP Ui-21 

BASE SMALL SHELL DUODE CAL 6 PIN 86-6} 

BASING 12L 

BULB CONTACT ALIGNMENT 

Ji-21 CONTACT ALIGNS WITH PIN POSITION M6 f 30 DEGREES 

 16 B•±8 

  15 3"+ I" 
8 - 8 

154'MI N. SCREEN DI AG 

I44 , NIN. SCREEN wI DTM 

I"+ I"  124 -8 
1 i16 MIN. SCREEN NEI GNT 

16'~ 

2 11 X 
211 

E NTENM AL CONDUCTIVE 
CO NTIXG 

KEEP THIS SPACE 
LL E AR FOR ION 
TRAP MAGNET 

A MODE 
T ERMINAI 

~~~+L '. - 116 - 16 

9 6 
+ 3" 
-6 

15" 6 16 
+ 3' 
-16 

PIN CONNECTIONS 

PIN i - HEATER 

PIN Z - GRID iEi 
PIN 6 - GRID #4 
PIN ip - GRID M2 
PIN 11 - CATHODE 

PIN 12. - HEATER 

A NOD E'CAP: 

GRID A'3 

GRID IE5 
COLLECTOR 

BOTTOM VIEW' 

SOCKET FOP TXIS BASE SMOUlO NOT BE RIGI DIY MOUNTED{ IT SNOULO HAVE FIE AI RLE LENDS NND BE ALLOWED 
TO MOVE FREELY• 

PLATE NN732 APRIL 1, 1955 TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFIEL D, NEw JERSEY, U.S.A. 



TENTATIVE DATA 17BJP4 

"~* 

  TUNG•SOL  
CATHODE RAY 

THE 17BJP4 IS A DIRECT—VIEW PICTURE TUBE DESIGNED FOR TELEVISION APPLI—
CATIONS. ITS FEATURES INCLUDE: 

ALUMINIZED SCREEN ELECTROSTATIC FOCUS 

MAGNETIC DEFLECTION UNIPOTENTIAL CATHODE 

GRAY FILTER FACEPLATE EXTERNAL CONDUCTIVE COATING 

REQUIRES NO ION TRAP MAGNET RECTANGULAR GLASS CONSTRUCTION 

IY 1/M" X 10 3/'!" RASTER SIZE 

ELECTRICAL DATA 

FOCUSING METHOD ELECTROSTATIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (A PPR OX.): 

HORIZONTAL $5 DEGREES 

VERTICAL ()8 DEGREES 
D IAGr NAL 9O DEGREES 

DIRECT INTERELECTR ODE CAPACITANCES (APPR OX.): 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 

GRID #1 TO ALL OTHER ELECTRODES 6 µFcf 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 7.500 µµf 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 1200 µµf 

OPTICAL DATA 

PHOSPHOR NUMBER SULFIDE TYPE P-4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE SHORT 

FACEPLATE TRANSMISSION AT CENTER (APPR OX.): 74 PERCENT 

RATINGS 
INTERPRETED ACCORDING TD DESIGN CENTER STSiEN 

HEATER VOLTAGE E).3 VOLTS 
HEATER CURRENT O.6 AMP. 

MAXIMUM OC ANODE VOLTAGEA 16 OOO VOLTS 

MAXIMUM DC GRID #4 VOLTAGE —500 TO +lOOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE—BIAS VALUE 14O VOLTS 

DC POSITIVE—BIAS VALUE O VOLTS 

POSITIVE—PEAK VALUE l7 VOLTS 
MAXIMUM DC PEAK NEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

D URiNG WARM—UP PERIOD NOT TO EXCEED 15 SECONDS 410 VOLTS 

AFTER EQUIPMENT WARM—UP PERIOD 18O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1$0 VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
DC ANODE VOLTAGE L4 OOO VOLTS 

DC GRID #4 VOLTAGE —55 TO 3OO VOLTS 

DC GRID #2 VOLTAGE jO0 VOLTS 

DC GRID #1 VOLTA6E B —28 TO —72 VOLTS 

ABRILLIAN CE AND DEFINITION DECREASE WITH DECREASING ANODE VOLTAGE. IN GEXERAL~ THE ANODE 
VOLTAGE SHOULD XOT BE LE55 THAN 12.000 VOLTS. 

BVISU AL EXTINCTION OF FOCUSED RASTER. 

CONTINUED ON FOLLOWING PAGE 
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17BJP4 TENTATIVE DATA 

TUNB•SOL 
CJ NTINUE~ FROM PRECEDING PAGE 

MECHANICAL DATA 

OVERALL LENGTH 14 5/8 t 3/16 
GREATEST DIMENSIONS OF BULB: 

DIAGONAL 16 5/8 ± 1/8 
WIDTH 15 3/8 t 1/8 
HEIGHT 12 9/32 r 1/8 

MIN. USEFUL SCREEN DIMENSIONS: 

DIAGONAL 15 9/16 

WIDTH 14 5/16 
HEIGHT 11 1/8 

8 U18 CONTACT RECESSED SMALL CAVITY CAP 

BASE SMALL SHELL DUODECAL b PIN 

BASING 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION #b t30 

16 8" ± 8 DIAG.  

- 15 16 E~DIAG.  

~  15 S "± 8 WIDTH  ;• 

  14 sI " WIDTH  

s 1232" t 
8 

HEIGHT  ~ 

I IB~HEIGHT  ~~ 

i4 e" 
+ 3" 
- 16 

DEGREES 

PIN i - HEATER 

PIN 2 - GRID #i 

PIN b - GRID #4 

PIN 10-  GRID #2 
PIN ii-  CATHODE 

PIN CONNEC710N5 

DIA, 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

Ji-21 

86-63 

12L 

PIN 12 - HEATER 

ANODE CAP: 

GRID N0. 3 

GRID NO. 5 

BOTTOM VIEW 



TENTATIVE DATA 178KP4, 17BKP4A 

.~~ 

TUNG•SOL 
CATHODE RAY 

THE 178KP4 AND 17BKP4A ARE DIRECT VIEW PICTURE TUBES DESIGNED FOR 
TELEVISION APPLICATIONS. THE TUBES ARE IDENTICAL EXCEPT FOR THE ALUM-
INIZED SCREEN ON THE 17BKP4A. 
THEIR COMMON FEATURES INCLUDE: 

MAGNETIC DEFLECTION ELECTROSTATIC FOCUS 

UNIPO TENTIAL CATHODE GRAY FILTER FACEPLATE 

EXTERNAL CONDUCTIVE COATING EXTERNAL SINGLE FIELD IOM TRAP 

RECTANGULAR GLASS CONSTRUCTION lY 5/16" % 11 1/8' RASTER SIZE 

ELECTRICAL DATA 

FOCUSING METHOD EL9CTROSTATIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.): 

HORIZONTAL H5 DEGREES 

DIAGONAL 90 DEGREES 

DIRECT INTERELECTR CDE CAPACITANCES (A PPR OX.): 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 

GRID #1 TO ALL OTHER ELECTRODES O µµf 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE ]5OO µµf 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 1200 µµf 

OPTICAL DATA 
PHOSPHOR NUMBER SULFIDE TYPE P-4 

FLUORESCENT COLOR WHITE 

►HOSPH ORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

FACEPLATE TRANSMISSION AT CENTER (APPROX.): 74 fERCE NT 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SY STEN 

HEATER VOLTAGE (,3 VOLTS 

HEATER CURRENT 0,450 t5$ AMP. 

MAXIMUM DC ANODE VOLTAGE 17 6OO VOLTS 

MAXIMUM DC GRID #4 VOLTAGE - 550 TO +1100 VOLTS 

MAXIMUM DC 6R ID #2 VOLTAGE 550 VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE- 81AS VALUE 155 VOLTS 

DC POSITIVE-BIAS VALUE O VOLTS 

f OSITI VE - PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS 45O VOLTS 

AFTER EQUIPMENT WARD.t-UP PERIOD 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 

MAXIMUM GRID #i CIRCUIT RESISTANCE j,5 MEGOHMS 
HEATER WARM-UP TIME (APPROX.) ' 11,0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE 14 OOO VOLTS 
DC GRID #4 VOLTAGE -5( T0++310 VOLTS 
DC GRID #2 VOLTAGE 3OO VOLTS 
DC GRID #i VOLTAGE A - 28 TO -72 VOLTS 
OC ION TRAP MAGNET STANDARD COIL #117 (APPR OX.) 2H MA. 
DC ION TRAP MAGNET RATED STREPIGTH 31 GAUSES 

A VI SU 0.L E%TIXCTION OF FO LUSEO RASTER. 

# HEATER WARM-UP TIME IS THE TIME REQUIRED FOR THE VOLTAGE ACROSS TXE XE AT ER TERMINALS TO IN-
CREASE TO S.0 YOLTS IX TXE JETEC TEST CIRCUIT, WITH E=25 VOLTS ANO SERIES R=42 OXMS. 

CONTINUED ON FOLLOWING PAGE 
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17BKP4, 17BKP4A i ENTATIVE DATA 

TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

MECHANICAL DATA 

OVERALL LENGTH 

GREATEST DIMENTSIONS OF BULB: 

DIAGONAL 

WIDTH 

HEIGHT 

MIN. USEFUL SCREEN DIMENSIONS: 

WIDTH 

HEIGHT 

BULB CONTACT 

BASE 

BASING 

BULB CONTACT ALIGNMENT 

~1-21 CONTACT ALIGNS WITH PIN POSITION #6 ± 3p DEGREES 

15g 
t 3•_ 

B 

PIN 1 - HEATER 

PIN 2 - GRID gg 

PIN 6 - GRID #4 
PIN 10-  GRID #2 
PIN 11-  CATHODE 

PIN CONNECTIONS 

15 5/8 ± 3/8 

16 5/8 ± 1/8 
15 3/8 ± 1/8 
12 9/32 ± 1/8 

lu 5/16 
11 1/8 

RECESSED SMALL CAVITY CAP 

SMALL SHELL DUODECAL 6 PIN 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

~1-21 

86-63 

12L 

PIN 12 - HEATER 

ANODE CAP: 

GRID N0.3 

GRID N0.5 

BOTTOM VIEW 



TENTATIVE DATA 176MP4 

r 

~~ 

  TUMo•so~  
CATHODE RAY 

THE 17BMP4 IS A DIRECT VIEW PICTURE TUBE DESIGNED FOR TELEVISION APPLI—
CATIONS. ITS FEATURES INCLUDE: 

ELECTROSTATIC FOCUS 

MAGNETIC DEFLECTION 

UNIPOTENTIAL CATHODE 

EXTERNAL CONDUCTIVE COATING 

ALUMINIZED SCREEN 

GRAY fIITER FACEPLATE 

19 1/R" X 15" RASTER SIZE 

E%TERNAL SINGLE FIELD ION TRAP 

lY 5/16" X 11 1/B" RASTER 512E 

ELECTRICAL DATA 
FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPR OX.); 

HORIZONTAL 

VERTICAL 

DIAGONAL 

O IRECT INTERELEC TR ODE CAPACITANCES (APPR OX.): 

CATHODE TO ALL OTHER ELECTRODES 

GRID #1 TO ALL OTHER ELECTRODES 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

OPTICAL DATA 
f HOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE TRANSMISSION AT CENTER (A PPROX.): 

ELECTROSTATIC 

MAGNETIC 

OO DEGREES 

(7F DEGREES 

OO DEGREES 

5 µµf 
6 µµf 

1500 µµf 
750 µµf 

SULFIDE TYPE P—q 

WHITE 

WHITE 

SHORT 

71 PERCENT 

RATINGS 
INTERPRETED ALLORDI XG i0 DESIGN CENTER SYSTEM 

HEATER VOLTAGE 

HEATER CURRENT 

MAXIMUM DC ANODE VOLTAGE 

MAXIMUM DC GRID #4 VOLTAGE 

MAXIMUM DC GRID #2 VOLTAGE 

MAXIMUM GRID #1 VOLTAGE: 
OC NEGATIVE—BIAS VALUE 
DC POSITIVE—BIAS VALUE 
POSITIVE—PEAK VALUE 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 
DURING WARM—UP PERIOD NOT TO EXCEED 15 SECONDS 
AFTER EQUIPMENT WARM—UP PERIOD 

HEATER POSITIVE WITH RESPECT TO CATHODE 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 

6,3 voLTs 
O,( AMP. 

~H OOO VOLTS 

—5OO TO +LOOO VOLTS 

ZOO VOLTS 

125 voLTs 
O VOLTS 
O VOLTS 

41O VOLTS 

LSO VOLTS 

LSO VOLTS 

1.5 MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS^

DC ANODE VOLTAGE 

DC GRID #4 VOLTAGE 

DC GRID #2 VOLTAGE 

DC GRID #1 VOLTAGE 

DC ION TRAP MAGNET RATED STRENGTH 

14 OOO VOLTS 

—55 TO +300 voLTs 
11O VOLTS 

—32 To —50 voLTs 
'I 37 GAUSSES 

~BRILLI AMCE AMD OEF IMITION DECREASE WITH DECREASING ANODE VOLTAGE. IN GENERAL, ANODE VOLTAGE 

S NOUID MOT BE LESS TH AX 12,OOD VOLTS. 

A TRIS TUBE MAY BE OP ER ATEO IM GRID ORI VE IF OE SIRED, WI TX SOME LOGG IM EFFICIENCY. AVERAGE 

R^STEP CUTOFF, USING GRID DRIVE, MAY BE CALCULATED: E91~o = •502 E92F 5•B 

CONTINUED OM FOLLOWING PAGE 
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17BMP4 TENTATI4E DATA 

TUNO.80L 
CONTINDED FROM PRECEDING PAGE 

MECHANICAL DATA 
OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB: 
DIAGONAL 

WIDTH 

HEIGHT 

MIN. USEFUL SCREEN DIMENSIONS: 

DIAGONAL 

WIDTH 

HEIGHT 

BULB CONTACT 

BASE 

BASING 

BULB CONTACT ALIGNNIE NT 

J1-21 CONTACT ALIGNS WITH PIN POSITION #6 ± 

15 
5., 
e 

+ 3" _ 
8 

r

16 9• 
± 8 •DIAG. 

,~  15 6 . OIAG. ~ 

s  15 8 ± 8 WIDTH  ~ 

14 si • wIOTH  s 

12 4~± B,HEIGHT 

II 
8 

HEIGHT 

.5 5/8 ± 3/8 

16 5/8 *- 1/8 
'.5 3/8 ± 1/8 
12 1/u ± 1/8 

t5 9/16 
lu 15/16 

11 1/8 
RECESSED SMALL GAVI IY CAP 

SMALL SHELL DUODECAL 6 PIN 

30 DEGREES 

PIN 1 - HEATER 

PIN 2 - GRID #1 
PIN 6 - GRID #4 
PIN 10- GRID #2 
PIN ~~- CATHODE 

I ~s•olA. 

PIN CONNECTIONS 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

J1-21 
86-6} 

12L 

PIN 12 - HEATER 

ANODE CAP: 

GRID N0. } 
GRID NO. 5 

BOTTOM VIEW 
J 



TENTATIVE DATA 17BNP4 

TUNG•80L 
CATHODE RAY 

THE 178NP4 IS A DIRECT—VIEW PICTURE TUBE DESIGNED FOR TELEVISION APPLI—
CATIONS. ITS FEATURES INCLUDE: 

ELECTROSTATIC FOCUS 

UNI POTENTIAL CATHODE 

GRAY FILTER FACEPLATE 

RECTANGULAR GLASS CONSTRUCTION 

ALUMINIZED SCREEN 

MAGNETIC DEFLECTION 

E XT ERNAI CONDUCTIVE COATING 

10 5/16" X 11 1/B" RASTER SIZE 

DOES NOT REQUIRE ION TRAP 

ELECTRICAL DATA 
FOCUSING METHOD ELECTROSTATIC 
DEFLECTING METHOD MAGNETIC 
DEFLECTION ANGLE (APPROX. j: 

HORIZONTAL f35 DEGREES 
VERTICAL 6$ DEGREES 
D IAGGNAL 9G DEGREES 

DIRECT INTERELECTROCE CAPACITANCES (A PPROX. I : 

CATHODE 70 ALL OTHER ELECTRODES 5 µµf 

GRID #1 TO ALL OTHER ELECTRODES ( µµf 

MAXIMUM EXTERNAL CONpUCTIVE COATING TO ANODE 1500 µµf 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 75O µµf 

OPTICAL DATA 
PHOSPHOR NUMBER P—g 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE SHORT 

FACEPLATE TRANSMISSION AT CENTER (APPR OX.): 74 PERCELT 

RATINGS 
IMTERPpETED ACLOR OIXG TO DESIGN CENTER SY STEN 

CATHOCE CRIVE SERVICE 
HEATER VOLTA 6E 

NEATER CURRENT 

MAXIMUM DC ANODE VOITAGE Y

MAXIMUM DC GRID #4 VOLTAGE 

MAXIMUM DC GRID #2 VOLTAGE 

MAXIMUM GR IU #1 VOLTAGE: 

DC NEGATIVE—BIAS VALUE 

DC POSITIVE—BIAS VALUE 

POSITIVE—PEAK VALUE 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERICD NOT TO EXCEED 15 

AFTER E~UIPME NT WARM—UP PERIOD 

HEATER POSITIVE WITH RESPECT TO CATHODE 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 

6.3 
0.6 

18 OOO 
—500 To +1000 

200 

SECONDS 

125 
0 
0 

VOLTS 

AMP. 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

V OL7S 

41O VOLTS 

1$O VOLTS 

].$O VOLTS 

1.5 MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CATHODE DRIVEA 

DC ANODE VOLTAGE 

DC GRID #4 VOLTAGE 

DC GRID #2 VOLTAGE 

DC GRID #1 VOLTAGES

14 OOO VOLTS 

—50 To +350 voLTs 
11O VOLTS 

—37 To —50 voLTs 

ATNI$ TUBE NAY BE OPERATED IM GR10 DRIVE IF DESIRED, wI TH SO YE LOSS IN EfFICIENCT. AVERAGE 
RASTER CUTOfF, USING ORI VE, NAT BE CALCUI ATED: E91co- .507 E9245.8 

BVISU4l ENTIMCTIOM OF FOCUSED RASTER. 

wBRILl1aNCE AMD DEFINITION DECREASE wITN DECRE ASIMG ANODE VOLTAGE. IM GENERAL, ANODE VOL-
TAGE SHOULD NOT BE LE 55 THAN 12,000 VOLTS. 

CONTINUED OM FOLIOwIMG PAGE 
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17BNP4 TENTATIVE DATA 

TUNo•so~ 
CONTINUED FROM PPECEDING PAGE 

MECHANICAL DATA 

OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB: 

U IAGONAL 

WIDTH 

HEIGHT 

MIN. USEFUL SCREEN DIMENSIONS: 

DIAGONAL 

WIDTH 

HEIGHT 

BULB CONTACT 

BASE 

BASING 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION #6 ±}p DECREES 

14 9/16 ± 3/8 

16 5/8 ± 1/8 
15 3/8 ± 1/8 
12 1/4 ± 1/8 

15 9/16 
lu 5/16 
11 1/8 

RECESSED SMALL CAVITY CAP 

SMALL SHELL DUODECAI 6 PIN 

16 8° ± 
9 

DIAG 

rt 

14 6-
t 3-_ 
8 

PIN 1 - HEATER 

PIN 2 - GRID #i 

PIN 6 - GRID #4 

PIN 10 -  GRID #2 
PIN 11-  CATHODE 

15 
96 

DIAG. 

15 8• ± B t~WIDTH 

14 16 " WIDTH 

124 
± 9'HEIGHT 

II 8, HEIGHT 

PIN CONNECTIONS 

OIA. 

 ;r 

 s 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

JS-21 
B6_E 
12L 

PIN 12 - HEATER 

ANODE CAP: 

GRID NO. ,} 

GRID N0. 5 

~/ 

~s 

BOTTOM VIEW 
J 



176P4,178P4A,178P48,178P4C 

TtlNN•!NL  ~ 

CATHODE RAY 

THE 17BP4, 17BP4A, 178P4B, AND 178P4C ARE DIRECT VIEW PICTURE TUBES 
DESIGNED FOR USE IN TELEVISION APPLICATIONS. THEY ARE IDENTICAL WITH THE 
FOLLOWING EdCBPTIOXS: 

17BP4 - !0 f7!'////L CO/ODCfIII COItI/0 t9dPYB - ILCNI/IIID SCRP!/ 
I7BPYC - //OlflO lIC/PLItI 

THEIR COMMON FEATURES INCLUDE: 

UNiPOTENTIAL CATHODE GREY FILTER FACEPLATE 

MAGNETIC FOCUS AND DEFLECTION ill 1/Y• % 10 j/i' RASTER SIZE 

RECTANGULAR GLASS CONSTRUCTION E%TERNAL SINGLE FIELD ION TRAP 
EXTERNAL CONDUCTIVE COATING 

ELECTRICAL DATA 
P OCUSENG METHOD MAGNETIC 
O EFLECTING METHOD MAGNETIC 
DEFLECTION ANGLE (APPROX.) 
HORIZONTAL 65 DEGREES 
VERTICAL 5O DEGREES 
DIAGONAL 7O DEGREES 

DIRECT iNTERELECTRODE CAPACfTANCES (APPROX.) 
CATHODE TO ALL OTHER ELECTRODES 5 µµf 

GRID /i TO ALL OTHER ELECTRODES 6.5 µµf 

17eP4A, 17ePie AND 171P4C 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 1500 µµf 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 750 µµf 

OPTICAL DATA 
P HO$PNOR NUMBER SULFIDE TYPE N0. 4 
FLUORESCENT COLOR WHITE 
P NOSPHORESCENT COLOR WHITE 
PERSfSTENCE MEDIUM 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 66 PERCENT 

MECHANICAL DATA 
OVERALL LENGTH 19 1/4 ± 3/8 INCHES 

GREATESTDIMENSIONS OF BULB 

DIAGONAL 16 5/8 ± 1/8 INCHES 

WIDTH 15 3/e ± 1/$ INCHES 
HEIGHT 12 1/4 ± 1/B INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS 

DIAGONAL 15 3/e INCHES 

WIDTH 14 1/4 INCHES 
HEIGHT 10 3/4 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP Ji-2i 
SASE SMALL SHELL OUODECAL 5 PIN 85-57 
BASING 11eP~ - 12D ALL OTHERS 12N 
BULB CONTACT ALIGNMENT 

Ji-21 CONTACT ALIGN9 WITH PIN POSITION N6 + 30 DEGREES 

t
• 

uerN 

BOTTOM VfEW 

PIN CONNECTIONS 

PIN i — HEATER 
PIN 2 L GRID N0. i 
PIN 10 - GR10 N0. 2 
PIN ii-- CATHODE 
PIN 12 - HEATER 

ANODE CAP2 

GRID N0. 3 

17BPiA,17ePNe,17ePKC 

BOTTOM VIEW 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INL. EL ECTAON TUNE DIVISION NE WAR N, NEw JER SET, U.S.A. NOVEMBER 1, 1957 iI ATE N7409 



178 P4,17 BP4A,178P48,178 P4C 

TUNO•~OL  ~ 

CONTINUED FRON PR ECEDI N6 PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE E).3 VOLTS 

HEATER CURRENT O.G AMP. 

MAXIMUM OC ANODE, GRID N3 VOLTq GE 1G OOO VOLTS 

MAXIMUM DC GRID M2 VOLTAGE 41O VOLTS 

MAXIMUM GRID N1 VOLTAGE 

DC NEGATIVE- BIAS VgLUE 1Z5 VOLTS 

DC POSITIVE-BIAS VALUE O VOLTS 

POSITIVE- PEAK VALUE Z VOLTS 

MAXIMUM DC PEAK HEATER- CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESP.E CT TO CATHODE 

DURING WARM-UP ,PERIOD NOT TO EXCEED SS SECONDS 41O VOLTS 

APTER EQUIPMENT WARM-UP PERIOD ].5O VOLTS 

HEATER POSITIVE WITH RESPECT~TO CATHODE ISO VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE S GRID MJ VOLTAGEA

OC GRID N2 VOLTAGE 
DC GRID 81 VOLTAGES

OC FOCUSING COIL CURRENT (APPROX.)C

DC ION TRAP CURRENT STANDARD COIL iE111 iAPPRO%.) 

1Z OOO VOLTS 

300 voLTs 
—33 To —77 vot.Ts 
92 'F lO$ MA. 

7O MA. 

A BRILL IAXCE AXD DEfIMITION OECRE ASE WITH DECREASING ANODE VOLTAGE. IN GEMER AL, TXE ANODE VOLTAGE 
SHOULD NOT BE LEES THAN 12,000 VOLTS. 

BVI SU AL E%TIMCTIOX OF UND EFL ECTED FOCUSED SPOT. 

CFOR STANDARD fO LUS COIL f109, OR EQUIVALENT, wITM TXE COMBINED GRID fl RI AS VOLTAGE ANO 
VIDEO SI GX AL VOLTAGE ADJUSTED TO PRODUCE A MI GXLIGMT BRI GMTME 55 Of j0 F00T LAMBERTS ON A 

14 1/4" X 10 )/4" PICTURE SIZE. DISTANCE FROM REFERENCE LIME TO CENTER OF AIR GAP ON FOCUS 
COIL SX ALL BE j.0 INCXES 

CIRCUIT VALUES 
MAXIMUM GRip #i CIRCUIT RESISTANCE i.j MEGOHMS 

PLATE f9410 NOVEMBER 1, 1953 7UXG-SOL ELECTRIC INC. ELECTRON TUBE DIVI SIOX NEWARK, XEw JEPSEY, 0.5. A. 



178P4,178P4A, I t8P4B,178P4C 

TUNa•SOL 

 i6 8"' 8 
15~ SCREEN O~AGONAI 

3"+ I"  15 8 -8 
i• 14 

4 
scREEN .~~TN  

• I ~ 4I~r 
8I"  

104 $~REEM Nf IYNT 

I 

A NnUF IE RN.I NAL 

113"

19 4
 M 

~' 8 

~,~-/. //.r/,////r , , ~//,/,j/,~ 
~ 178P~A. 17BPil. 17BPit 

OMl7 / ~ 

1 

42 

KEEP Tfi15 Sf SCE 
CEE~R FOR IOM 
TRAY M~4MET 

~Q} USEfUL MIDTM 

16 ~ 16 

URG—SOL ELECTRIC IKC. EIECTROK TulE DI YISIOM NEWARK. NE• vEN SET. U. S. w. N01'EY4ER 1, 1477 fIETE s1K11 
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TENTATIVE DATA 178SP4 

^~ 

TUNo•aot 
CATHODE RAY 

THE 178SP4 IS A DIRECT VIEW PICTURE TUBE DESIGNED FOR TELEVISION APPLI-
CATIONS. 17S FEATURES INCLUDE: 

A LUNIMI2ED SCREEN 

MAGNETIC DEFIECTIOM 

GRAY FILTER FACEPLATE 

DOES NOT REQUIRE ION TRAP 

ELECTROSTATIC FOCUS 

UNIPOTEMTIAL CATHODE 
SN 5/16° X 11 1/B" RASTER 512E 

R ECTAMGULAR GLASS CONSTRUCTION 

ELECTRICAL DATA 

F OCUSIN6 ME TH00 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPR OX.): 

HORIZONTAL 

VERTICAL 

DIAGONAL 

DIRECT INTERELECTR OOE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 

GRID #i TO ALL OTHER ELECTRODES 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

ELECTROSTATIC 

MAGNETIC 

85 DEGREES 

6$ DEGREES 

9O DEGREES 

5 µµf 
6 µµf 

1500 ~f 
1200 µµf 

OPTICAL DATA 
PHOSPHOR NUMBER SULFIDE TYPE P-4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

FACEPLATE TRANSMISSION AT CENTER (APPR OX.): 74 PERCENT 

RATINGS 
IN TERPRETFD ALLOROING TO D'EGI GM CENTER GYSTEN 

HEATER VOLTAGE (),3 VOLTS 
HEATER CURRENT 0.45 t10~ AMP. 

MAXIMUM DC ANODE VOLTAGE 15 000 VOLTS 

MAXIMUM DC GRID #4 VOLTAGE -5OO TO +1000 VOLTS 
MA%IMUM DC GRID #2 VOLTAGE 500 VOLTS 
MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE—BIAS VALUE 14O VOLTS 

OC POSITIVE—BIAS VALUE O VOLTS 

POSITIVE—PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE:A
HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 SECONDS UlO VOLTS 
AFTER EQUIPMENT WARM—UP PERIOD 1$O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 180 VOLTS 
MAXIMUM GRID #i CIRCUIT RESISTANCE 1.5 MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
DC ANODE VOLTAGE 

DC GRID #4 VOLTAGE 

OC GRID #2 VOLTAGE 

DC 6R ID #i VOLTA GEC -2H TO -72 

14 000 
—50 To +350 

VOLTS 

VOLTS 

300 VOLTS 

VOLTS 

ACATHODE SHOULD BE RETURNED TO ONE 510E OR TO THE NIDTAP OF THE HEATER TR ANSFORNER WINDING. 

CVISU AI E%TINCTI OX OF FOCUSED RASTER. 

CONTINUED ON FOLLOWING PAGE 
l 
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17BSP4 TENTATIVE DATA 

r  TUNO•:OL 
CONTINUED FROM PRECEDING PAGE 

MECHANICAL DATA 

OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 

WIDTH 

HEIGHT 

MIN. USEFUL SCREEN DIMENSIONS: 

WIDTH 

HEIGHT 

BULB CONTACT 

BASE 

BASING 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION 

145•a 

PIN i - HEATER 

PIN 2 - GRID Ni 

PIN 6 - GRID 84 

PIN ip- GRID X2 
PIN ii-  CATHODE 

16 g ± e DIAG. 

15 ems+ 
9 WIDTH 

_  14 6 WIDTH 
f— 12 2 ± 8 HEIGHT 

IIB 

1u 5/8 INCHES 

16 5/8 f 1/8 
.15 3/8 +- 1/8 
12 9/32 f 1/8 

lu 5/16 
11 1/8 

RECESSED SMALL CAVITY CAP 

SMALL SHELL DUODECAL 6 PIN 

g(> t 3p DEGREES 

I sI • DI A. 

PIN CONNECTIONS 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

Ui-21 

85-6} 

12L 

PIN 12 - HEATEP 

ANODE CAP: 

GRID NO. } 

GRID NO. ~ 

BOTTOM VIEW 



TENTATIVE DATA 17BUP4 

/~ 

TUNo•:ot 
CATHODE RAY 

THE 17EUPv I~ A LInECT—VIEW PICTURE TUBE DESIGNED FOR. TELEVISION APPLI—
CATIONS, EXCEPT FOR HAVING AN ALUMINIZED SCREEN, THE 178UPIL IS IDENTICAL 
TO THE 17CBP4. ITS FEATURES INCLUDE: 

ELECTROSTATIC FOCUS 

UNIPOTENTIAL CATHODE 

EXTERNAL CONDUCTIVE COATING 

RECTANGULAR GLASS CONSTRUCTION 

MAGNETIC DEFLECTION 

GRAY FILTER FACEPLATE 

EXTERNAL SINGLE FIELD ION TRAP 

iN 5/16" X 11 1/S" RASTER SIZE 

ELECTRICAL DATA 

FOCUSING METHOD ELECTROSTATIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPR OX.): 

HORIZONTAL H5 DEGREES 

VERTICAL ()$ DEGREES 

DIAGONAL 9O DEGREES 

DIRECT INTE RE LECTRODE CAPAC ITANGES (APPR OX.) : 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 
GRID #1 TO ALL OTHER ELECTRODES G µµf 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 1500 µµf 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 1200 µµf 

OPTICAL DATA 

PHOSPHOR NUMUER SULFIDE TYPE P- 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE SHORT 

FACEPLATE TRANSMISSION AT CENTER (APPROX.): 74 PERCENT 

RATINGS 
I MTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE E).3 VOLTS 

HEATER CURRENT O.E) AMP. 

MAXIMUM DC ANODE VOLTAGE 1$ OOO VOLTS 

MAXIMUM DC GRID k4 VOLTAGE —5OO TO +lOOO VOLTS 

MAXIMUM DC GRID q2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE- 81AS VALUE 125 VOLTS 

DC POSITIVE- 81A5 VALUE O VOLTS 

POSITIVE—PEAK VALUE O VOLTS 

MAXIMUM DC PEAK HEATER —CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIvD NOT TO EXCEED 15 SECONDS u1Cl VOLTS 

AFTER EQUIPMENT WARM—UP PERIOD 1$O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE LBO VOLTS 

MAXIMUM GRID M1 CIRCUIT RESISTANCE 1.5 ME60HM5 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE" 12 OOO VOLTS 

DC GRID #4 VOLTAGE —5O TO +3FjQ VOLTS 

DC GRID #2 VOLTAGE 3OO VOLTS 

DC GRID #1 VOLTA GE B —Q$ TO —72 VOLTS 

DC ION TRAP MAGNET RATED STRENGTH 32 GAUSSE`_ 

ABRILLIANCE AND DEFINITION DECREASE WITH DECREASING ANODE YOLT AGE. IN GENERAL. THE ANODE 
VOLTAGE SHOULD MOT eE LES$ THAN 11,C70 VOLTS. 

3 
VI$U AL E%'INLTION OF FOCUSED ftA$TER. 

C ONTINUEO OM FOLLOWING PAGE 

TUNG—$OL' ELECTRIC INC. ELECTRON T'JBE DIVISION BLOONFIELD. NEW JERSEY, U.S.A. APRIL 1, 1957 PLATE !4942 



178UP4 TENTATIVE DATA 

TUN6•SOL 
CONTINUED FROM PRECEDING PAGE 

MECHANICAL DATA 

OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 

WIDTH 

HEIGHT 

MIN. USEFUL SCREEN DIMENSIONS: 

DIAGONAL 

WIDTH 

HEIGHT 

BULB CONTACT 

BASE 

BASING 

BULB CONTACT ALIGNMENT 

~1-21 CONTACT ALIGNS WITH PIN POSITION 

15 1/4 * 3/8 

16 5/8 ± 1/8 
15 3/8 ± 1/8 
12 9/32 '- 1/8 

15 9/16 
14 5/16 
11 1/8 

RECESSED SMALL CAVITY CAP 

SMALL SHELL DUODECAL 6 PIN 

6* 50 DEGREES 

168 ± e DIAG. 
9" DIAL 1516

  15 
3.. I.. 
g ± s WITH 

14 5" WIDTH  

122 ± s 
HEIGHT 

II ~" HEIGHT 
8 

I54 + 3 ~~ 
_ 
8 

II 
1 16 DIA. 

PIN CONNECTIONS 

PIN 1 - HEATER 

PIN 2 - GRID #1 

PIN 6 - GRID #4 

PIN 10 -  GRID #2 
PIN 11-  CATHODE 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

~1-21 
66-6} 

12L 

PIN 12 - HEATER 

ANODE CAP: 

GRID NO. 

GRID NO. 5 



TENTATIVE DATA 176VP4 

TUNG•SOL 
CATHODE RAY 

THE 17BVPU IS A VERY SHORT, DIRECT-VIEW PICTUPE TUBE DESIGNED FOR TELE-
VISION APPLICATIONS. ITS FEATURES INCLUDE: 

ALUMINIZED SCREEN 

MAGNETIC DEFLECTION 

GRAY FILTER FACEPLATE 

SY 3/tl X 11 3/A RASTER SIZE 
RECTANGULAR GLASS CONSTRUCTION 

ELECTROSTATIC FOCUS 

UNIPOTENTIAL CATHODE 

E XTERMAL CONDUCTIVE COATING 

EXTERNAL SINGLE FIELD LOX TRAP 

CONTROLLED HEATER HARM-UP TIME 

ELECTRICAL DATA 

FOCUSING METHOD ELECTROSTATIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPR OX.): 

HORIZONTAL 1O5 DEGREES 

VERTICAL $7 DEGREES 

DIAGONAL 11O DEGREES 

DIRECT INTERELECTR ODE CAPACITANCES (APPR OX.): 

C ATH OOE TO ALL OTHER ELECTRODES 

G P. ID #1 TO ALL OTHER ELECTRODES 

MA%IMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

OPTICAL DATA 

5 µif 
6 µµf 

1500 µµf 

1000 ~ f 

PHOSPHOR NUMBER SULFIDE TYPE P- 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE SHORT TO MEDIUM 

FACEPLATE TRANSMISSION AT CENTER (APPR OX.): 79 PERCENT 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SY STEN 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT O.6 Y5$ AMP. 

MAXIMUM DC ANODE VOLTAGE 17 6OO VOLT$ 

MAXIMUM DC GRID #4 VOLTAGE -550 TO +1100 VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 550 VOLTS 

MAXIMUM GRID #i VOLTAGE: 

DC NEGATIVE- BIAS VALUE 15U VOLTS 

DC POSITIVE-BIAS VALUE O VOLTS 

POSITIVE-PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO E%GEED 15 SECONDS 45O VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD 2OO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 MEGOHMS 

HEATER WARM-UP TIME (A PPR OX.)' 11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERiSTIC3 
DC ANODE VOLTAGE 14 OOO VOLTS 

DC GRID N4 VOLTAGE -50 TO ~''j50 VOLTS 

DC GRID #2 VOLTAGE 3OO VOLTS 

DC GRID #1 VOLTAGEA -35 TO -72 VOLTS 

DC ION TRAP MAGNET RATED STRENGTH 33 GAUSSES 

A VISUAL EXTINCTION OF FOCUSED RASTER. 

HEATER wAq Y-UP TIME IS THE TINF RE OUI REO FOR THE VOLTAGE ACROSS THE ME ATER TERNI XALS TO ' ~ 
CREASE 70 5.0 VOLTS IN THE JFTEC TEST CIRLUIT r WITH E =25 VOLTS ARO SERIES R =j1.5 OR NS. 

CONTINUED ON FOIIOwING PAGE 

T UN G-SOL ELECTRIC INC. EIECTR ON TUBE DIVISION BLODYFIELO r NEW JERSEY, U. S. A, ApRll 1, 1951 PLATE f494j 



17BVP4 TENTATIVE DATA 

TUNc•so~ 
C DNTINUED FROM PRECEDING PAGE 

MECHANICAL DATA 

OVERALL LENGTH 13 1~4 ± 516 
GREATEST DIMENSIONS OF BULB: 

DIAGONAL 16.562 ± .100 
WIDTH 15.(25 ± •100 
HEIGHT 12,750 ± .110 

MIN. USEFUL SCREEN DIMENSIONS: 

DIAGONAL 15.750 
WIDTH 14.750 
HEIGHT 11,750 

BULB CONTACT RECESSED SMALL CAVITY CAP 

BASE 

BASING 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION #7 3~ DEGREES 

16.562"± .looMDIAG. 

15.625"+ .loo" WIDTH 

  14.750" WIDTH 

12.750" ± .100" HEIGHT 

  11.750"HEIGHT  

105°

 ~~ 

PIN 2 - CATHODE 

.PIN } - HEATER 

PIN 4 - HEATER 

PIN 5 - GRID #i 

PIN 6 - GRID #4 

PIN '7 - GRID #2 

.- 1 16 ,~DIA. 

PIN CONNECTIONS 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

J1-21 

66-185 

7FA 

ANODE CAP: 

GRID N0. 

[BOTTOM VIEW 



TENTATIVE DATA 178ZP4 

  TUMB•!8L  
CATHODE RAY 

THE 176ZPu IS A VERY SHORT DIRECT-VIEW PICTURE TUBE DESIGNED FOR TELE-
VISION APPLICATIONS. ITS FEATURES INCLUDE: 

ALUMINIZED SCREEN ELECTR03TATIC FOCUS 

MAGNETIC DEFLECTION UNIPOTENTIAL CATHODE 

6RAT FILTER FACEPLATE GOES MOT REQUIRE ION TRAP 

E%TERNAL CONDUCTIVE COATING RECTANGULAR CLASS CONSTRUCTION 

lA 3/A' X IS 11/16' RASTER SIZE 

ELECTRICAL DATA 

FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPR OX.): 

M OR IZONTAL 

VERTICAL 

D VA60NAL 

DIRECT INTERELECTRODE CAPACITANCES (A PPROX.) 

CATHODE 70 ALL OTHER ELECTRODES 

GRID ti TO ALL OTHER ELECTRODES 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

OPTICAL DATA 

ELECTROSTATIC 

MAGNETIC 

lO5 DEGREES 

$7 DEGREES 

ILO DEGREES 

5 ~f 
6 µµf 

1500 Nµf 
$00 µuf 

PHOSPHOR NUMBER SULFIDE TYPE P-4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE SM ORT 

FACEPLATE TRANSMISSION AT CENTER (APPROX.): 7$ PERCENT 

RATINGS 
INTERPRETED ACCORDING 70 DESIGN CENTER 575TEN 

GRID DRIVE SERVICE^
HEATER VOLTAGE G.3 VOLTS 

HEATER CURRENT O. C) AMP. 

MAXIMUM DC ANODE VOLTAGE 16 OOO VOLTS 

MAXIMUM DC GRID i4 VOLTAGE -5OO TO +lOOO VOLTS 

MAXIMUM DC GRID i2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID Yi VOLTAGE: 

DC NE GATtVE- BIAS VALUE 14O VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

POSITIVE- PEAK VALUE Z VOLTS 

MAXIMUM DC PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE LBO VOLTS 

HEATER POSITIVE WITH RESPECT TO CA TM OOE 18O VOLTS 

MAXIMUM GRID ii CIRCUIT RESISTANCE 1,5 MEGOHMS 

A GRID ORI Yf IS THE OPERATING CONDITION IN NNI CN iME VIDEO SIGN AI VARIES TNF GRID 11 POTf NTI AI 
•ITN RESPECT TO CATHODE. 

LOMTINUEO ON fOLLOMING PAGE 

J 
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17BZ P4 TENTATIVE DATA 

TUNo•sot 
C ONTIXUEO FROM PRECEDING PAGE 

RATINGS - coNT'o. 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

CATHODE DRIVE SERVICES

HEATER VOLTAGE 

HEATER CURRENT 

MAXIMUM DC ANODE VOLTAGE 

MAXIMUM DC GRID #4 VOLTAGE 
MAXIMUM GRID #1 VOLTAGE: 
DC NEGATIVE—BIAS VALUE 

DC POSITIVE—BIAS VALUE 

POSITIVE—PEAK VALUE 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

MAXIMUM GRID #2 TO GRID #i VOLTAGE 

MAXIMUM GRID #2 TO CATHODE VOLTAGE 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 

6,3 VOLTS 

O.E) AMP. 

j6 OOO VOLTS 

—500 To +1000 VOLTS 

j4O VOLTS 

O VOLTS 

'1 VOLTS 

1HO VOLTS 

LSO VOLTS 

640 voLrs 

500 voLTs 
j,5 MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

GRIC DRIVE SERVICE 

UC ANODE VOLTAGE 

DC GRID #4 VOLTAGE 

DC GRID #2 VOLTAGE 

DC GRID #1 VOLTAGEC

CATHODE DRIVE SERVICE 

DC ANODE VOLTAGE 

DC GRID #4 VOLTAGE 
DC GRID #2 VOLTAGE 
DC GRfD #i VOLTA6EC

j4 O00 VOLTS 

O TO 4OO VOLTS 

300 VOLTS 

—28 TO —]2 VOLTS 

j4 OOO VOLTS 

O TO 4OO VOLTS 

300 voLrs 

Q8 TO EO VOLTS 

BCATN ODE DRIVE IS THE OPERATING COXOITIOX IN WHILM THE VIDEO SIGNAL VARIES THE CATHODE POTEN-
TIAL WITH RESPECT TO GRID N1 AND THE OTHER ELECTRODES. 

DVISUAL E%TIXCTION ON fOCU SED RASTER. 

CONTINUED OM FOLLOWING PAGE 



17BZP4 

TUNO.80L 
CONTINUED FROk PRECEDING PAGE 

MECHANICAL DATA 

OVERALL LENGTH 1`Z 9/16 ± 1/u 
GREATEST DIMENSION$ OF BULO: 

DIAGONAL 16 9/16 ± 1/8 
W ID7H 15 5/8 ± 1;8 
HEIGHT 12 3/4 ± 1/8 

MIN. USEFUL SCREEN DIMENSIONS' 

D IAG~~NAL 

WIDTH 

HEIGHT 

BULB CONTACT RECESSED SMALL CAVITY CAP 

BASE SMALL BUTTON EIGHTAR '7 PIN- STYLE B 

BASING 

BULB CONTACT ALIGNMENT 

Ji-21 CONTACT ALIGNS WITH PIN POSITION #4 ± }O DEGREES 

PIN CONNECTIONS 

PIN i - HEATER 

PIN 2 - GRID #1 

PIN } - GRID #2 

PIN 4 - GRID #4 

PIN 6 - GRID #1 

PIN '7 - CATHODE 

15 3/u 
14 3/4 

11 11/16 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

J1-21 

B 7-183 

gHR 

PIN g - HEATER 

ANODE CAP: 

GRID N0. 3 

GRID N0. 5 

BOTTOM VIEW 

TUNG-SOl ELECTRIC IXC. ELECTRON TUBE 01 VISION BLOOkFIELD r NEW JER SE Y r U.S.A. APRIL 1, 195 PLATE 64945 
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TENTATIVE DATA 17CBP4 

TUNc•so~ 
CATHODE RAY 

THE 17CBP4 IS A DIRECT—VIEW PICTURE TUBE DESIGNED FOR TELEVISION APPLI--
CATIQNS. ERCEPT FOR THE NON ALUMINIZED SCREEN, THE 17CBP4 IS IDENTICAL TG 
THE 178UP4. ITS FEATURES INCLUDE: 

E IECTROSTATIC FOCUS 

UNIPOTENTIAL CATNO DE 

E %TERNAL CONDUCTIVE COATING 

RECTANGULAR GLASS CONSTRUCTION 

MAGNETIC DEFLECTION 

GRAY FILTER FACEPLATE 

EXTERNAL SINGLE FIELD ION TRAP 

IN 5/16" X 11 1/8" RASTER SIZE 

ELECTRICAL DATA 

F OCUSiNG METHOD ELECTROSTATIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPR OX.): 

HORIZONTAL 85 DEGREES 

VERTICAL ()B DEGREES 

D IA60NAL 9O DEGREES 

DIRECT INTE RE LECTRODE CAPACITANCES (A PPR OX.): 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 

GRID #1 TO ALL OTHER ELECTRODES ( µµf 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE ].500 µµf 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE ],200 fysf 

OPTICAL DATA 

PHOSPHOR NUMUER SULFIDE TYPE P-4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE SHORT 

FACEPLATE TRANSMISSION AT CENTER (APPROX.): 74 PERCENT 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT O.6 AMP. 

MAXIMUM DC ANODE VOLTAGE LS OOO VOLTS 

MAXIMUM DC GRID s4 VOLTAGE —5OO TO +1000 VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID #i VOLTAGE: 

OC NEGATIVE—BIAS VALUE 125 VOLTS 

DC POSITIVE—BIAS VALUE O VOLTS 

POSITIVE—PEAK VALUE O VOLTS 

MAXIMUM DC PEAK HEATER —CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 

AFTER EQUIPMENT WARM—UP PERIOD 

HEATER POSITIVE WITH RESPECT TG CATHODE 

MAXIMUM 6R 10 #1 CIRCUIT RESISTANCE 

SECONDS 41U VOLTS 

1BO VOLTS 

1HO VOLTS 

1.5 MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTA GE A '_Z OOO VOLTS 

OC GRID #4 VOLTAGE —rj0 TO +~j jrQ VOLTS 

OC GRID #2 VOLTAGE 3OO VOLTS 

DC GRID #1 VOLTq GE B —28 70 —72 VOLTS 

DC ION TRAP MAGNET RATED STRENGTH 32 GAUSSES 

ABRILLI AN CE AND OEfINITION DECREASE WITH DECREASING ANODE VOLTAGE. IN GENERAL. THE AX ODE 
VOLTAGE SHOULD NOT BE LESS THAN 17, GOO VOLTS. 

BVISU AL EA'INCTION OF FOCUSED RASTER. 

C ONTIXUEO OX FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE OIVI SION BL 00MFIElO~ NEW JERSEY S U.S.A. APRIL 1, 1957 PLATE itV9N6 



17CBP 4 TENTATIVE DATA 

TUNO.80L 
C ONTI NIIED FRO N. PRECEDING PAGE 

MECHANICAL DATA 

OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 

WIDTH 

HEIGHT 

MIN. USEFUL SCREEN DIMENSIONS: 

DIAGONAL 

WIDTH 

HEIGHT 

BULB CONTACT 

BASE 

BASING 

BULB CONTACT ALIGNMENT 

~1-21 CONTACT ALIGNS WITH PIN POSITION #b± 3p DEGREES 

I'•154

+ 3 
- 8 

r

PIN 1 — HEATER 

PIN 2 - GRID #1 

PIN 6 - GRID #4 
PIN 10 -  GRID #2 
PIN 11-  CATHODE 

15 1/4 ± 3/8 

16 5/8 s 1/8 
15 3/8 -* 1/8 
12 9/32 -* 1/8 

15 9/t6 
14 5/15 
11 1/8 

RECESSED SMALL CAVITY CAP 

SMALL SHELL DUODECAL 6 PIN 

16 8•± 
s, DIAG. 

15 6  DIAG. 

15 9 ± 9 WIDTH 

14 s, WIDTH 

12 2 ± 8 HEIGHT --s 

II e• 
HEIGHT 

I 16 •DIA. 

PIN CONNECTIQNS 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

~i-21 

B6-65 

12L 

PIN iz - HEATER 

ANODE CAP; 

GRID N0. j 

GRID NO. 5 

 J 



TENTATIVE DATA 17CDP4 

  TUNG•SGL  
CATHODE RAY 

THE 17CDPU IS A VERY SHORT DIRECT—VIEW PICTURE TUBE DESIGNED FOR TELE—
VISION APPLICATIONS. ITS FEATURES INCLUDE: 

ALUMINIZED SCREEN 

MAGNETIC DEFLECTION 

GRAY FILTER FACEPLATE 

EXTERNAL CONDUCTIVE COATING 

CONTROLLED HEATER HARM-UP TIME 

ELECTROSTATIC FOCUS 

UNIPOTENTIAL CATHODE 

DOES NOT REQUIRE IOM TRAP 

RECTANGULAR GLASS CONSTRUCTION 

SN 9/N" X 11 11/16" RASTER SIZE 

ELECTRICAL DATA 

FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (AP PR OX.): 

HORIZONTAL 

VERTICAL 

91AGONAL 

DIRECT INTERELECTR ODE CAFACITA NCES (A PPR OX.) 

CATHODE TO ALL OTHER ELECTRODES 

GRID #1 TO ALL OTHER ELECTRODES 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

OPTICAL DATA 

ELECTROSTATIC 

MAGNETIC 

1O5 DEGREES 

87 DEGREES 

11O DEGREES 

5 µµf 
6 µµf 

1500 µµf 

800 µµf 

PHOSPHOR NUMBER SULFIDE TYPE P- 4 

FLUORESCENT COLOR WHITE 
PHOSPHORESCENT COLOR WHITE 

PERSISTENCE SHORT 

FACEPLATE TRANSMISSION AT CENTER (A PPR OX.): 78 PERCENT 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER STSTEN 

GRID DRIVE SERVICE^
HEATER VOLTAGE 

HEATER CURRENT 

MAXIMUM DC ANODE VOLTAGE 

MAXIMUM DC GRID #~4 VOLTAGE 

MAXIMUM DC GRID #2 VOLTAGE 

MA%IMUM GRID #1 VOLTAGE: 

DC NEGATIVE-BIAS VALUE 

DC POSITIVE- BIAS VALUE 

POSITIVE- PEAK VALUE 

MAXIMUM OC PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RE.S PECT TO CATHODE 

HEATER WARM-UP TIME (APPROX.) 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 

8.4 VOLTS 

0.45 AMP. 

16 OOO VOLTS 

—5OO TO +lOOO VOLTS 

500 voLTs 

14O VOLTS 

O VOLTS 

Z VOLTS 

ISO VOLTS 

180 voLTs 
11.0 SECOkDS 

1.5 MEGOHMS 

A GRID ORI VE IS THE OPERATING CONDITION IX WHICM THE VIDEO SIGNAL VARIES THE GRID #1 POiENTI AL 
WITH RESPECT TO CAT NODE. 

CONTINUED ON FOLI DWING PPGE 

\ TUNG-BOL ELECTRIC ING. ELECTRON TUBE DIVISION BLOONFIELD. NEW JER SET S O.S.A. APRIL 1, 1957 PLATE #4947 



17CDP4 TENTATIVE DATA 

TUNO.80L 
C ONTIMUED FROM PRECEDING PAGE 

RATINGS - coNT'o. 
I XTERPR EYED AC LORDI XG TO DESIGN CENTER SYSTEM 

CATHODE DRIVE SERVICES

HEATER VOLTA 6E S.4 VOLTS 

HEATER CURRENT 0,45 AMP. 

MAXIMUM DC ANODE VOLTAGE 16 OOO VOLTS 

MAXIMUM DC GRID k4 VOLTAGE -5OO 70 +IOOO VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE—BIAS VALUE l4O VOLTS 

OC POSITIVE—BIAS VALUE O VOLTS 

POSITIVE—PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE j$O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1HO VOLTS 

MAXIMUM GRID #2 TO GRID #i VOLTAGE 64O VOLTS 

MAXIMUM GRID #2 TO CATHODE VOLTAGE 5OO VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

G41C DRIVE SERVICE 

UC ANODE VOLTAGE j4 OOO VOLTS 

OC GRID #q VOLTAGE O TO !iC0 VOLTS 

DC GRID #2 VOLTAGE zCG VOLTS 

DC GRID #1 VOLTAGEC -2F3 TO -%2 VOLTS 

CATHODE DRIVE SERVICE 

DC ANODE VOLTAGE 

DC GRID #4 VOLTAGE 

DC GRID #2 VOLTAGE 
DC GRID #i VOL7AGEC

l4 000 voLrs 

O TO 4OO VOLTS 

3O0 VOLTS 

28 ro 60 voLTs. 

BCATn ODE DRIVE IS TnE OPERATING CONDITION IN wMICM THE VIDEO SIGY AL YAN IES THE CATHODE POTEN-
TIAL NITM RESPECT TO GRID N1 AMD TXE OTHER ELEC7R ODE 5. 

CVISUAL EXTIMCTI OY Ox f00u SED RASTER. 

C ONTIMUED OM EOLI OWI NG PAGE 



17CDP4 

TUNB•SOt 
CONTI NUFD FROM PRECEDING PAGE 

MECHANICAL DATA 

OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 

WIDTH 

HEIGHT 

MIN. USEFUL SCREEN DIMENSIONS' 

D IAG~NAL 

WIDTH 

HEIGHT 

BULB CONTACT 

BASE 

BASING 

BULB CONTACT ALIGNMENT 

12 9/16 t 1/4 

16 9/16 t 1/8 
15 5/8 s 1/B 
12 3/4 f 1/8 

15 3/4 
14 3/4 

11 11/16 
RECESSED SMALL CAVITY CAP 

SMALL BUTTON EIGHTAR 7 PIN-STYLE B 

Ji-21 CONTACT ALIGNS WITH PIN POSITION #q 

PIN i - HEATER 

PIN 2- GRID #i 

PIN 3 - GR 10 #2 

PIN q - GR IO #4 

PIN 6 - GRID #i 

PIN 7 - CATHODE 

f 30 DEGREES 

PIN CONNECTIONS 

INCHES 

I NCNES 

I NCNES 

INCHES 

INCHES 

I NC HES 

INCHES 

Ji-2i 

87-183 
gHR 

PIN g - HEATER 

ANODE CAP: 

GRID NO. 3 

6RID N0. 5 

BOTTOM VIEW 

T UNG-SOl ELECTRIC INC. ELECTRON TUBE DIVISION BL OOMFIEIO r NEM DER SE Y. U. S. A• APRIL 1, 1957 PL NTE •4948 
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TENTATIVE DATA 17CGP4 

  TUNG•8AL  
CATHODE RAY 

THE 17CGP4 IS A DIRECT-VIEW PICTURE TUBE DESIGNED FOR TELEVISION APPLI-
CATIONS. ITS FEATURES INCLUDE: 

ALUMINIZED SCREEN 

ELECTROSTATIC FOCUS 

GRAY FILTER FACEPLATE 

MAGNETIC DEFLECTION 

UNIPOTENTIAL CATNODE 

E%TERNAL CONDUCTIVE COATING 

RECTANGULAR GLASS CONSTRUCTION 10 5/16" % 18 1/8" RASTER SIZE 

DOES NOT REQUIRE ION TRAP 

ELECTRICAL DATA 

FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.): 

H OR 120NTAL 

DIAGONAL 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 

GRID #i TO ALL OTHER ELECTR bDES 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

OPTICAL DATA 

PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE TRANSMISSION AT CENTER (APPR OX.): 

ELECTROSTATIC 

MAGNETIC 

65 DEGREES 

7O DEGREES 

5 µµf 
6 µµf 

750 µµf 
500 µµf 

SULFIDE TYPE 

74 

P-4 

WHITE 

WHITE 

MEDIUM 

PERCENT 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SY STEN 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT O.6 ±].O% AMP. 

MAXIMUM DC ANODE VOLTAGE 14 OOO VOLTS 

MAXIMUM OC GRID #4 VOLTAGE -5OO TO +lOOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE—BIAS VALUE 125 VOLTS 

DC POSITIVE—BIAS VALUE O VOLTS 

POSITIVE—PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM—UP PERIOD 1$O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1$O VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 ME60HMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE 

DC GRID #4 VOLTAGE 

DC GRID #2 VOLTAGE 

DC GRID #1 VOLTAGE A

A VISUAL EXTINCTION DF FOCUSED RASTER. 

C ONTI NUEO OM FOLLOWING PAGE 

11 OOO VOLTS 

-56 To +310 voLTs 

300 voLTs 

-2$ TO -72 VOLTS 

J 
T UNG-SOL ELECTRIC INC. ELECTRON TUBE OIVI SION BLOONFIEID" NEW JERSEY, U.S.A. APRIL 1. 1957 PLATE •V949 



17CGP4 TENTATIVE DATA 

TUNo•so~ 
CONTINUED PRON PRECEDING PAGE 

MECHANICAL DATA 

OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 

WIDTH 

HEIGHT 

MIN. USEFUL SCREEN DIMENSIONS: 

DIAGONAL 

WIDTH 

HEIGHT 

BULB CONTACT 

BASE 

BASING 

BULB CONTACT ALIGNMENT 

Ji-21 C-0NTACT ALIGNS WITH PIN POSITION 

17 s, 

PIN 1 — HEATER 

PIN 2 — GRID #1 
PIN 6 — GRID ,Y4 
PIN 10— GRID #2 
PIN 11— CATHODE 

17 3/16 t 3/8 

16 5/8 f 1/8 
15 3/8 t ]/8 
12 1/4 2 1/8 

15 9/16 
14 5/16 
11 1/8 

RECESSED SMALL CAVITY CAP 

SMALL SHELL DUOD ECAL 6 PIN 

#6 f }O DEGREES 

  
i65+p•  
,8-a 

1516 
MIN.  

  15 3"~ I  8'6 
 14 16 MIN. 

  12a~±e~ r 

I le MIN. 

\~ 65° ~~/ 

T "+ I" 
16 — 16 

PIN CONNECTIONS 

I I 6, 
+ 3" 
— 16 

INCHES 

INCHES 

INCHES 

INCHES 

i NCHES 

INCHES 

INCHES 

Ji-21 

e6-6? 
12L 

PIN 12 — HEATER 

ANODE CAP: 

GRJD NO.} 

GRID N0.5 

°✓~ 

BOTTOM VIEW 



17CP4,l7CP4A 

~\ 

i TUN6•SOL 

CATHODE RAY 

THE 17CP4 AND 17CP4A ARE DIRECT VIEW PICTURE TUBES DESIGNED FOR USE IN 
TELEVISION APPLICATIONS. THEY ARE IDENTICAL WITH THE FOLLOWING E%CEPTION: 

17CPU - PROST6D PACBPLATB 19CPUA - DNPRCSTBD PAC6PLdT8 

THEIR COMMON FEATURES INCLUDE: 

UMIPOTENTIAL CATHODE 

14 5/8" X 11" RASTER SIZE 

RECTANGULAR METAL CONSTRUCTION 

FILTER GLASS FACEPLATE 

MAGNETIC FOCUS A DEFLECTION 

EXTERNAL SINGLE FI ELO ION TRAP 

ELECTRICAL DATA 
FOCUSING METHOD MAGNETIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.) 

HORIZONTAL 66 DEGREES 

VERTICAL 50 DEGREES 

DIAGONAL 70 DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.) 

CATHODE TO ALl OTHER ELECTRODES 5 µµf 
GR I D #1 TO ALL OTHER ELECTRODES 6 IJ.IJ.f 

OPTICAL DATA 
PHOSPHOR NUMBER SULFIDE 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 

TYPE 

65 

N0. 4 

WHITE 

WHITE 

MEDIUM 

PERCENT 

MECHANICAL DATA 
OVERALL LENGTH 19 INCHES 

GREATEST DIMENSIONS OF BULB 

DIAGONAL 16 13/16 + 3/16 INCHES 

WIDTH 15 15/16 + 1/$ INCHES 

HEIGHT 12 1/4 +_ 1/$ INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS 

WIDTH 14 5/$ INCHES 

HEIGHT 11 INCHES 

BULB CONTACT METAL SHELL LIP 

BASE SMALL SHELL DUODECAL 5 PIN BS-57 

BASING 12D 

BASE ALIGNMENT 

PIN #6 ALIGNS WITH HORIZONTAL PICTURE AXIS + 10 DEGREES 

PIN CONNECTIONS 

PIN i — HEATER 

PIN 2 - GRID N0. i 
PIN 10 - GRID NO. 2 

PIN 11 - CATHODE 

PIN 12 — HEATER 

METAL SHELL LIP: 

ANODE 

BOTTOM VIEW 

GOX TINUED ON FOLLOWING PAGE 

 J 

TONG—SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWAR N. NEW JERSEY. U.S.A. NOVEMBER 1~ 1953 PLATE x`3412 



17CP4, 17CP4A 

~  TUNO-80L 

CONTINUED F0.0N PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE 6.3 VOLTS 

R EATER CURRENT O.6 AMP. 

MAXIMUM OC ANODE VOLTgGEA 16 OQO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 41O VOLTS 

MAXIMUM GRID #1 VOLTAGE 

DC NEGATIVE- BIAS VALUE 125 VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

POSITIVE-PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER- CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD 180 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 18O VOLTS 

ATME PRODUCT OF ANODE VOLTAGE AND AVERAGE ANODE CURRENT SMO ULO BE LIMITED TO 6 WATTS. 

TYPICAL OPERATING CONDITIONS ANDECHARACTERISTICS 

DC ANODE VOLTA 6E B

DC GRID #2 VOLTAGE 

DC GRIO #1 VOLTA6EC

DC FOCUSING COIL CURRENTD (APPROX.) 

DC ION TRAP CURRENT STANDARD COIL #111 

FIELD STRENGTH OF ION TRAP MAGNET 

(APPROX.) 

12 OOO VOLTS 

300 voLTs 
—33 To —77 voLTs 

96 ± 6% MA• 
7O MA. 

45 GAUSSES 

B 
BRILLIANCE AND DEFINITION DELR EASE WITH DECREASING VOLTAGE. IN GENERAL. THE ANODE YOL TAGE SHOULD 
NOT BE IESS TM AM 12.000 VOLTS. 

C 
VISUAL E%TINLTION OF UNOEFLECTED FOCUSED SPOT. 

D FOR STANDARD FOCUS COIL N109~ OR EQUIVALENT. WITH THE COMBINED GRID N1 BIAS VOI TAGE AMD VIDEO 
SIGNAL VOLTAGE AOJU STEO TO PRODUCE A HIGHLIGHT BRIGHTNESS Of j0 F00T CANNER TS ON A 10 11/16" NY 
14 j/N" PICTURE SIZE. DISTANCE fRON REFERENCE LINE TO CENTER OF AIR GAP ON FOCUS COIL SH All BE 
3.0 INCHES. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 MEGOHMS 

 J 
PLATE %j41j NOVEMBER 1, 195j TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NE WARN. MEW JER $EY. U.S.A. 



17CP4,17CP4A 

TUNG•SOL 
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17FP4,17FP4A 

TUN6•SOL 

CATHODE RAY 

THE 17FP4 AND 17FP4A ARE DIRECT VIEW PICTURE TUBES DESIGNED FOR USE IN 
TELEVISION APPLICATIONS• THEY ARE IDENTICAL WITH THE FOLLOWING EXCEPTION: 

17PPU - PARTIAL &ITBRNAL COATING 17PPUA - COMPLRT% %%T6RNAL COATZAG 

THEIR COMMON FEATURES INCLUDE: 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

UNIPOTENTIAL CATHODE GREY FILTER FACEPLATE 

RECTANGULAR GLASS CONSTRUCTION EXTERNAL SINGLE FIELD ION TRAP 

13 1/Y" X 31 1/S" RASTER SIZE 

ELECTRICAL DATA 
FOCUSING METHOD ELECTROSTATIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.) 

HORIZONTAL 65 DEGREES 

DIAGONAL 70 DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.) 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 
GRID #1 TO ALL OTHER ELECTRODES 6 µµf 

17 FPtlA 17FPS 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 2000 75O 11.11.f 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 750 5OO µ.1.1f 

OPTICAL DATA 
PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 

MECHANICAL DATA 
OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB 

DIAGONAL 

WIDTH 

HEIGHT 

MINIMUM USEFUL SCREEN DIMENSIONS 

O IAGONAI 

WIDTH 

HEIGHT 

BULB CONTACT 

BASE 

BASING 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION #6 + 30 DEGREES 

PIN 1 - HEATER 

PIN 2 - GRID N0. i 

PIN 6 - GRID N0. 4 

PIN 10 - GRID N0. 2 

PIN 11 - CATHODE 

PIN CONNECTIONS 

BOTTOM VIEW 

66 

19 1/4 ± 3/8 

16 5/8 + i/8 
15 3/8 ± 1/8 
12 1/4 ± 1/8 

15 1/2 
14 1/4 
11 1/8 

RECESSED SMALL CAVITY CAP 

SMALL SHELL DUODECAL 6 PIN 

N0. 4 

WHITE 

WHITE 

MEDIUM 

PERCENT 

FNCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

J1-21 

86-63 

121 

PIN 12 - HEATER 

ANODE CAP: 

GRID #3, 

GR I D #5, 
COLLECTOR 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL EL ELTRIC INC. ELECTRON TUBE DIVISION ME WAR N, NEW JERSET, U.S.A. NOVEMBER 1, 1953 PLATE sj415 



17FP4,17FP4A 

TUN6•S0L 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE (.j VOLTS 
HEATER CURRENT O.G AMP. 
MAXIMUM DC GRID #3, GRID #5, COLLECTOR VOLTAGEA 1B OOO VOLTS 
MAXIMUM DC ANODE #1 VOLTAGE 5 OOO VOLTS 
MAXIMUM OC GRID #2 VOLTAGE 410 VOLTS 
MAXIMUM GRID #i VOLTAGE 

DC NEGATIVE-BIAS VALUE 125 VOLTS 
DC POSITIVE-BIAS VALUE O VOLTS 
POSITIVE-PEAK VALUE `Z VOLTS 

MAXIMUM DC PEAK HEATER--CATHODE VOL TAGE B

HEATER NEGATIVE WITH RESPECT TO CATHODE 
DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS 410 VOLTS 
AFTER EQUIPMENT WARM-UP PERIOD 150 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 150 VOLTS 

F TNIS TUBE IS OPERATED AT VOLTAGE IN E%LESS OF 16,000 VOLTS. %-RAY RADIATION SHIELDING MAY 
BE NECESSARY TO AVERT POSSIBLE DANGER Of PERSON AI INJURY FROM PROLONGED E%P O SURE AT CLO SE RAN 6E. 

BC ATMO DE SHOULD BE RETURNED TO ONE SIDE OR TO THE NIDTAP OF THE XEA TER TRANSFORMER WINGING. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC GRID #3, GRID #5, COLLECTOR VOLTAGE I2 OOO VOLTS 
DC ANODE #1 VOLTAGE (FOCUSING ELECTR ODE)C 2300 TO j550 VOLTS 
DC GRID #2 VOLTAGE jOO VOLTS 
DC GRID #1 VOLTA GED -jj TO -]] VOLTS 
DC ION TRAP CURRENT STANDARD COIL #111 (APPROX.) ]5 '+' 5O$ MA. 

ION TRAP FIELD INTENSITY (APPROX.) 35 GAUSSES 

OWI TX THE COMBINED GRID fl BIAS VOLTAGE AXD VIDEO-SI GXAL VOLTAGE ADJUSTED TO GIVE AN ANODE 
CURRENT OF 100 MICROAMPERES ON A 10 j/4" % 14 1/4^ PICTURE 512 E. 

DVI SUAL ExTIXL TION OF UNDEFLEC TED FOCUSING SPOT. 

CIRCUIT VALUES 
MAXIMUM GRID #1 CIRCUIT RESISTANCE Z. jF MEGOHMS 

 f 
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17GP4 

TUNO•SOL 

CATHODE RAY 

THE 17GP4 IS A DIRECT VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 

APPLICATIONS. ITS FEATURES INCLUDE: 

MAGNETIC DEFLECTION UNIPOTENTIAL CATHODE 

ELECTROSTATIC FOCUS FROSTED FILTERGLASS FACEPLATE 

RECTANGULAR METAL CONSTRUCTION EXTERNAL SINGLE FIELD ION TRAP 

14 5/8" X il" RASTER SIZE 

ELECTRICAL DATA 
FOCUSING METHOD ELECTROSTATIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.) 

HORIZONTAL 66 DEGREES 

VERTICAL 5O DEGREES 

DIAGONAL 70 DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.) 

CATHODE TO ALL OTHER ELECTRODES S µµf 

GRID #1 TO ALL OTHER ELECTRODES 6 µµf 

OPTICAL DATA 
PHOSPHOR NUMBER SULFIDE TYPE N0. 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE SHORT 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 66 PERCENT 

MECHANICAL DATA 
MAXIMUM OVERALL LENGTH 19 5/16 INCHES 
GREATE ST DIMENSIONS OF BULB 

DIAGONAL 16 13/16 ± 3/16 INCHES 
WIDTH 15 15/16 ± 1/8 INCHES 

HE16HT 12 1/4 ± 1/8 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS 

DIAGONAL 15 1/2 INCHES 

WIDTH 14 5/8 INCHES 

HEIGHT 11 INCHES 

BULB CONTACT METAL SHELL LIP 

BASE SMALL SHELL DUODECAL 6 PIN B6-63 

BASING 12M 

BASE ALIGNMENT 

PIN #6 ALIGNS WITH HORIZONTAL PICTURE AXIS + 10 DEGREES 

PIN 1 - HEATER 
PIN 2 - GRID NO. 1 

PIN 6 - GRID NO. 4 

PIN gp - GRID NO. 2 

PIN 11 - CATHODE 

PIN CONNECTIONS 

1 

BOTTOM VIEW 

PIN g2 - HEATER 

METAL SHELL LIP: 

GRID N0. 3, 

GRID NO. 5, 

COLLECTOR 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC tNC. ELECTRON TUBE DIVISION NEWARK. NEW JERSEY. U.S.A. NOVEMBER 1~ 1957 PLATE Nj418 



17GP4 

TUNO•=OL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT O.6 AMP. 

MAXIMUM DC GRID #3, GRID #S, COLLECTOR VOLTAGE I6 OOO VOLTS 

MAXIMUM OC GRID #4 VOLTAGE 5 OOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID #1 VOLTAGE 

DC NEGATIVE- BIAS VALUE 125 VOLTS 

DC POSITIVE-BIAS VALUE O VOLTS 

P OSITI VE-PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER- CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS U1O VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD 1HO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE IRO VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC GRID #3, GRID #5, COLLECTOR VOLTAGE I4 OOO VOLTS 

DC GRID #2 VOLTAGE jOO VOLTS 

DC GRID #1 VOLTgGE A -jj ?0 -%~~ VOLTS 

GRID #4 CURRENT -15 TO }25 VAMP. 

GRID #2 CURRENT -15 TO }1 jF I.1.AMP. 

GRID #4 VOLTAGE FOR ANODE CURRENT OF 1Q0 IJ.AMP. 2670 TO 3620 VOLTS 
FIELD STRENGTH OF ION TRAP MAGNET 4O GAUSSES 

FIELD STRENGTH OF ADJUSTABLE CENTERING MAGNET O TO S GAUSSES 

A VI SU AL E%TINLTION OF UNDEFL EOTED FOCUSED SPOT. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE Z.Fj MEGOHMS 

PLATE /3419 MO VENEER 1, 195) TUM G-SDL ELECTRIC INC. ELECTRON TUBE DIVISION NEwARN, NEw MERSEY, U.S.A. 
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17HP4, 17HP4A, 17HP4B 

TUNO.80L 

CATHODE RAY 

THE 17HP4, 17HP4A AND 17HP4B ARE DIRECT VIEW PICTURE TUBES DESIGNED FOR 
USE IN TELEVISION APPLICATIONS. THEY ARE IDENTICAL WITH THE FOLLOWING 
EXCEPTIONS: 

A7HP4 - GREY FILTER FACEPLATE 17RPUA - GREY FROSTED FILTBR FACEPLATB 
178P4B - AL OWZ#ZZBD SCR88N 

THRIR COMMON FEATURES INCLUDE: 

ELECTROSTATIC FOCUS MAGNETIC OEFLECTIOM 

UNIPOTENTIAL CATHO® EXTERNAL CONDUCTIVE COATING 
R ECTAMGUTAR GLASS CONSTRUCTION EXTERNAL SINGLE FIELD ION TRAP 

10 3/s° X lY i/4" RASTER SIZE 

ELECTRICAL DATA 
FOCUSING METHOD ELECTROSTATIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.) 

HORIZONTAL 65 DEGREES 

DIAGONAL 7O DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.) 

CATHODE TO ALl OTHER ELECTRODES 5 µµf 
GRID #i TO ALL OTHER ELECTRODES 6 µµf 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 1 5OO µµf 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 75O µµf 

OPTICAL DATA 
PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 

HEATER VOLTAGE 

HEATER CURRENT 

MAXIMUM DC GRID 

MAXIMUM DC GRID 

MAXIMUM DC GRID 

MAXIMUM GRID #1 

#3, GRID #5, 

#4 VOLTAGE 

#2 VOLTAGE 

VOLTAGE 

RATINGS 
DESIGN [ENTER VALUES 

COLLECTOR \'OL TA GE 

66 

N0. 4 

WHITE 

WHITE 

MEDIUM 

PERCENT 

6.3 voLTs 

O.6 AMP. 

16 O00 VOLTS 

500 voLTs 

5OO VOLTS 

DC NEGATIVE—BIAS VALUE 7.25 VOLTS 

OC POSITIVE- 81AS VALUE O VOLTS 

POSITIVE—PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM—UP PERIOD 1HO VOLTS 

(EATER POSITIVE WITH RESPECT TO CATHODE ISO VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 ME GOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC GRID #3, GRID #5, COLLECTOR VOLTAGE 

DC GRID #4 VOLTAGE 

DC GRID #2 VOLTAGE 

OC GRID #1 VOLTAGE A

DC ION TRAP CURRENT STANDARD COIL #111 

AVISU AL ExTIXCTiON OF UNOEFL ECTED FOCUSED SPOT. 

(APPROX.) 

14 000 voLTs 

—56 ro 310 voLTs 

300 voLTs 

—33 To —77 voLTs 

85 MA. 

—► INDICATES A CHANGE. 
CONTINUED OX FOLLOWING PAGE 
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17HP4, 17HP4A, 17HP48 

TUNO•!OL 
CONTINUED FROM PR ELEDIMG PAGE 

MECHANICAL DATA 
OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB 

DIAGONAL 

WIDTH 

HEIGHT 

MINIMUM USEFUL SCREEN DIMENSIONS 

WIDTH 

HEIGHT 

BULB CONTACT 

BASE 

BASING 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION 

PIN 1 — HEATER 

PIN 2 — GRID N0. 1 
PIN 6 — GRID NO. 4 
P'I N 10 — GR I D N0. 2 
PIN 11 — CATHODE 

19 3/16 ± 3/8 

16 5/8 ± 1/8 
15 3/8 ± 1/8 
12 1/4 + 1/8 

lu 5/16 ~ 
10 3/u 

RECESSED SMALL CAVITY CAP 

SMALL SHELL DUODECAL 6 PIN 

+e6 + 30 DEGREES 

PIN CONNECTIONS 

INCHES 

INCHES 

INCHES 

1 NCHES 

INCHES 

INCHES 

J1-2i 

66-63 

12L 

PIN 12 — HEATER 

ANODE CAP: 

GRID #3, 

GRID NB, 
COLLECTOR 

BOTTOM VIE'N 



17JP4 

TUN6•SOL 

CATHODE RAY 

'~~ 

✓; 

THE 17JP4 IS A DIRECT VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 
APPLICATIONS. ITS FEATURES INCLUDE: 

NEUTRAL DENSITY FACEPLATE 

EXTERNAL CONDUCTIVE COATING 

R ECTANGUTAR GLASS CONSTRUCTION 

UNIPOTENTIAL CATHODE 

MAGNETIC FOCUS 8 DEFLECTION 

EXTERNAL SINGLE FIELD ION TRAP 

30 3/M" X SLL 1/4" RASTER SIZE 

ELECTRICAL DATA 
FOCUSING METHOU MAGNETIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.J 

HORIZONTAL 65 DEGREES 

VERTICAL 5O DEGREES 

DIAGONAL 7O DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.) 

C ATHOOE TO ALL OTHER ELECTPODES 5 µµf 
GRID k1 TO ALL OTHER ELECTRODES 6 µµf 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO COLLECTOR 75O µµf 
MINIMUM EXTERNAL CONDUCTIVE COATING TO COLLECTOR 5OO µµf 

OPTICAL DATA 
PHOSPHOR NUMBER SULFIDE TYPE 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 66 

MECHANICAL DATA 
OVERALL LENGTH 19 3/16 '±' 3/8 

GREATEST DIMENSIONS OF BULB 

DIAGONAL 15 5/8 +_ 1/8 
WIDTH 15 3/8 + 1/8 
HEIGHT 12 9/32 +l/8 -7/32 

MINIMUM USEFUL SCREEN DIMENSIONS 

DIAGONAL 

WIDTH 

HEIGHT 

8 UL8 CONTACT 

BASE 

BASING 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT A"L16NS WITH PIN POSITION k6 ± SO DEGREES 

PIN i - HEATER 

PIN 2 - GRID NO. 1 

PIN 10 - GRID N0. 2 

PIN 11 - CATHODE 

PIN CONNECTIONS 

BOTTOM VIEW 

15 1/2 
lu 1/u 
10 3/4 

RECESSED SMALL CAVITY CAP 

SMALL SHELL DUODECAL S PIN 

NO. q 

WHITE 

WHITE 

MEDIUM 

PERCENT 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

Ji-21 

BS-57 

12N 

PIN 12 - HEATER 

ANODE CAP: 

GRID N0. 3 

COLLECTOR 

L ONTINU ED ON FOLLOWING PAGE 
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17JP4 

r  TUN6•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VAy UES 

HEATER VOLTAGE 6.j VOLTS 

HEATER CURRENT O.6 AMP, 
MAXIMUM DC GRID #~ h COLLECTOR VOLTAGE Z$ OOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 41O VOLTS 

MAXIMUM GRID #1 VOLTAGE 

DC NEGATIVE- BIAS VALUE 1Z5 VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

POSITIVE-PEAK VALUE Z VOLTS 

MAXIMUM DC PEAK HEATER- CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD ISO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 15O VOLTS 

TYPICAL OPERATING CONDITIONS AND CNARACTERISTICS 

DC GRID #3 6 COLLECTOR VGL TA GE L6 OOO VOLTS 

DC GRID #2 VOLTAGE jOO VOLTS 

DC GRID #1 VOL TA GE A -jj TO -~] VOLTS 

DC FOC L'SING COIL CURRENT (APPROX.J B 11O ± lO~ MA. 

ION TRAP RATED STRENGTH STANDARD COIL #111 SO GAUSSES 

AVI SU AI EXTINCTION OF UNDEFL ECTED FOCU SEO SPOT. 

B FOR STANDARD FOCUS LOLL 1309, OP EOUIVAL EN T. WI TM THE COMBINED GRID N1 BIAS VOLTAGE AND VIDEO 
SIGNAL VOLTAGE ADJUSTED TO PRODUCE A NIGMLIGXT BRIGHTNESS OF j0 FOOT lAYBERTG ON A 14 1/4" BY 
10 j/4" PICTURE SIZE. DISTANCE FRON REFERENCE LIME TO CENTER OF AIR GNP OM FOCUS LOLL SHALL BE 
j.0 IMCXE S. 

CIRCUIT VALUES 
MAXIMUM GRID #i CIRCUIT RESISTANCE 1.5 ME GOHMS 

 J 
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17KP4 

i TUN6•SOL 

CATHODE RAY 

THE 17KP4 IS A DIRECT VIEW PICTURE TUBE INTENGED FOR USE IN TELEVISION 
APPLICATIONS. ITS FEATURES INCLUDE: 

MAGNETIC DEFLECTION 

UNIPOTENTIAL CATHODE 

EXTERNAL CONDUCTIVE COATING 

RECTANGULAR GLASS CONSTRUCTION 

ELECTROSTATIC FOCUS 

GREY FILTER FACEPLATE 

14 1/4" X 30 3/4" RASTER SIZE 
EXTERNAL SINGLE FIELD IOM TRAP 

ELECTRICAL DATA 
FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.) 

HORIZONTAL 

DIAGONAL 

DIRECT INTEREIECTRODE CAPACITANCES (APPROX.) 

CATHODE TO ALL OTHER ELECTRODES 

GRID #1 TO ALL OTHER ELECTRODES 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

65 
70 

ELECTROSTATIC 

MAGNETIC 

DEGREES 

DEGREES 

6.0 µµf 
6.5 µµf 

1 500 µµf 
1 000 µµf 

OP~(ICAL DATA 
PHOSPHOR NUMBER N0. 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 66 PERCENT 

MECHANICAL DATA 
OVERALL LENGTH 19 1/4 + j/8 INCHES 

GREATEST DIMENSIONS OF BULB 

DIAGONAL 16 5/8 + 1/8 INCHES 

WIDTH 15 j/8 +_ 1/8 INCHES 

HEIGHT 12 1/u + 1/8 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS 

WIDTH lu 1/u INCHES 

HEIGHT 10 j/4 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP J1-21 

9A SE SMALL SHELL DUODECAL 5 PIN BS-57 

BASING 12P 

8UL8 CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION #6 + 30 DEGREES 

PIN N0. 1 - HEATER 

PIN N0. 2 - GRID N0. 1 

PIN N0. 10 - GRID N0. 2 

PIN CONNECTIONS 

BOTTOM VIEW 

PIN N0. 11 - CATHODE 

PIN N0. 12 - HEATER 

ANODE CAP 

C ONTINUEO ON FOLIOwI NG PAGE 
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17KP4 

TUNB•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE 6.3 VOLTS 
HEATER CURRENT O. CO AMP. 
MAXIMUM DC ANODE VOLTAGE iG OOO VOLTS 
MAX I4TUM DC GRID #2 VOLTAGE 5OO VOLTS 
MAXIMUM GRID #1 VOLTAGE 

DC NEGATIVE-BIAS VALUE 125 VOLTS 
DC POSITIVE-BIAS VALUE O VOLTS 
POSITIVE-PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER-CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 
AFTER EQUIPMENT WARM-UP PERIOD 1$O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1$O VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE 1Z OOO VOLTS 
DC GRID #2 VOLTg6E 3OO VOLTS 

DC GRID #1 VOL TA GE A -jj TO -]] VOLTS 
DC ION TRAP CURRENT STANDARD COIL #iii (APPROX.) 5O + 5O$ MA. 

FIELD STRENGTH OF CENTERING MAGNET O TO $ GAUSSES 

AVISUAL ENTI NC 710N OF UNOEFL ECTED FOCUSED SPOT. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE Z.5 MEGONMS 

 J 
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17LP4, 17LP4A 

TUNO•=OL 
CATHODE RAY 

THE 17LP4 AND 17LP4A ARE DIRECT VIEW PICTURE TUBES DESIGNED FOR USE IN 
TELEVISION APPLICATIONS. THEY ARE IDENTICAL WITH THE FOLLOWING EXCEPTION: 

19L PU - AL ONIXIZXD SCRBXX 

THEIR COMMON FEATURES INCLUDE: 

f 

MAGNETIC DEFLECTION 

CYLINDRICAL FACEPLATE 

E%TERNAL CONDUCTIVE COATING 

RECTANGULAR GLASS CONSTRUCTION 

GREY FILTER FACEPLATE 

1# 1/#" X 10 3/#" RASTER SIZE 
E%TERNAL SINGLE FIELD ION TRAP 

LOM YOLTAGE ELECTROSTATIC FOCUS 

ELECTRICAL DATA 
FOCUSING METHOD 

DEFLECTING METHOD 

J EFLECTION ANGLE (APPROX.) 

HORIZONTAL 

DIAGONAL 

DIRECT INTERELECTROOE CAPACITANCES (APPROX.) 

CATHODE TO ALL OTHER ELECTRODES 

GRID #1 TO ALL OTHER ELECTRODES 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO COLLECTOR 

MINIMUM EXTERNAL CONDUCTIVE COATING TO COLLECTOR 

OPTICAL DATA 
PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 

ELECTROSTATIC 

MAGNETIC 

65 DEGREES 

7O DEGREES 

5 µµf 
6 µµf 

1 500 µµf 
750 µµf 

SULFIDE TYPE 

56 

N0. q 

WHITE 

WHITE 

MEDIUM 

PERCENT 

RATINGS 
DESIGN CENTEN VALUES 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT O.6 AMP. 

MAXIMUM DC GRID #3, GRID #5, COLLECTOR VOLTAGE 16 OOO VOLTS 

MAXIMUM DC GRID #4 VOLTAGE -5OO TO }lOOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID #1 VOLTAGE 

DC NEGATIVE- BIAS VALUE 125 VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

PEAK POSITIVE VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER- CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS ylO VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD LSO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1$O VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 MEGOHMS 

TYPICAL OPERATING CONDITIONS ARD CHARACTERISTICS 

DC GRID #1, GRID #5, COLLECTOR VOLTAGE 
DC GRID #2 VOLTAGE 

DC GRID #i VOLTAGES

DC GRID #4 VOLTAGE (APPROX.)C

GRID #'4 CURRENT 

GRID #2 CURRENT 

ION TRAP FIELD STRENGTH (gPPROX.)D

BVI SU AL EXTINCTION OF UMDEfL EC TED FOCUSED SPOT. 

12 000 
300 

—33 To —77 
—4g To +260 
-15 TD +25 
-15 TD +15 

35 

VOLTS 

VOLTS 

VOLTS 

VOLTS 
FLAN P . 
µAMP. 

GAUSSES 

COVER THE USEFUL RANGE OF COIL ECTOR VOLTAGE. GRID w4 REQUIRED FOR FOCUS OF FROM -0.4 TO }2. 2x 
OF THE COI IECTOR VOLTAGE. 

DFOR SINGLE fIEID ION TRAP MAGNET, RETNA •111 OR EOUIVAL ENT. 

COXi1NUE0 OX FOLLOWING PAGE 

t UNG-SOL ELECTRIC INC. ELECTRON TUBE OIVI SI ON BL OONfIELO. NEw JER SEY~ U.S.A. APRIL 1, 1957 PLATE w4951 



I?LP4, 17LP4A 

TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

MECHANICAL DATA 
OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB 

DIAGONAL 

WIDTH 

HEIGHT 

MINIMUM USEFUL SCREEN DIMENSIONS 

DIAGONAL 

WIDTH 

HEIGHT 

BULB CONTACT 

BASE 

BASING 

BULB CONTACT ALIGNMENT 

Ui-21 CONTACT ALIGNS WITH PIN POSITION 

PIN i — HEATER 

PIN 2 — GRID N0. 1 

PIN b — GRID N0. 4 

PIN 10 — GRID N0. 2 

PIN li — CATHODE 

19 3/16 + 3/8 

16 5/B ±.1/8 
15 3/8 ± 1/8 
12 1/u ± 1/8 

15 5/16 
lu 1/u 
10 3/u 

RECESSED SMALL CAVITY CAP 

SMALL SHELL DUODECAL 6 PIN 

M6 + 30 

PIN CONNECTIONS 

DEGREES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

U1-21 

eb-63 

12L 

PIN 12 — HEATER 

ANODE CAP: 

GRID N0. } 

GRID N0. 5 

COLLECTOR 

BOTTOM VIEW 



TENTATIVE DATA 17QP4, 17QP4A 

i 

~.. 

1 

TUNG•SOL  ~ 

CATHODE RAY 

THE 17QP4 AND 17QP4A ARE DIRECT VIEW PICTURE TUBES INTENDED FOR USE IN 
TELEVISION APPLICATIONS. THEY ARE IDENTICAL EXCEPT FOR THE ALUMINIZED 
SCREEN ON THE 17QPUA. 

GREY FILTER FACEPLATE 

EXTERNAL CONDUCTIVE COATING 

MAGNETIC FOCUS AND DEFLECTION 

RECTANGULAR GLASS CONSTRUCTION 

UNIPOT ENTIAL CATHODE 

CYLINDRICAL FACEPLATE 

10 3/4" X 14 1/N" RASTER SIZE 

EXTERNAL SINGLE FIELD ION TRAP 

ELECTRICAL DATA 
FOCUSING METHOD MAGNETIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.) 

HORIZONTAL 65 DEGREES 

VERTICAL SO DEGREES 

DIAGONAL 7O DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.) 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 

GRID #1 TO ALL OTHER ELECTRODES 6.S Ll.µf 

MAXIMUM EkTERNAL CONDUCTIVE COATING TO ANODE 1 5OO µµf 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 75O IJ.IJ.f 

OPTICAL DATA 
PHOSPHOR 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE LIGHT TRANSMISSA ON AT CENTER (APPROX.) 

RATINGS 
DESIGN CENTER VALUES 

SULFIDE TYPE 

66 

N0. 4. 

WHITE 

WHITE 

MEDIUM 

PERCENT 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT O.6 AMP. 

MAXIMUM DC ANODE S GRID #3 VOLTAGE 1H OOO ~ VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 5OC r VOLTS 

MAXIMUM GRID #1 VOLTAGE 

DC NEGATIVE-BIAS VALUE 125 VOLTS 

DC POSITIVE-BIAS VALUE O VOLTS 

POSITIVE- PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER-CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS 4iO VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD 15O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE ISO VOLTS 

MAXIMULI GRID #i CIRCUIT RESISTANCE 1.5 ME GOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE S GRID #3 VOLTAGE 14 OOO ~- VOLTS 

DC GRID #2 VOLTAGE 300 VOLTS 

DC GRID #1 VOLTAGE A -28 TO -72 r VOLTS 

OC FOCUSING COIL CURRENT (gPPROX.)R 9S r MA. 

ION TRAP FIELD INTENSITY STANDARD COIL #iil (APPROX.) 30 ~ GAUSSES 

AVI SU AI EXTINCTION OF UNDEFLE CTED FOCUSED SPOT. 

B 
FOR ST ANO ARO FOCUS COIL W109i OR EQUI VAL ENT WITH THE COMBINED GRID N1 81 AS VOLTAGE AXD VIDEO 
SIGNAL VOLTAGE ADJU STEO TO PRODUCE A HIGHLIGHT BRIGMTNE SS OF j0 F00T LAMBERTS OX A 14 1/4" BY 
10 j/4" PICTURE S{2E. DISTANCE fROY REFERENCE LINE TO CENTEP OF AIR GAP ON FOCUS COIL SH ALI BE 
3.0 INCXE S. 

-~INOICATES A CN AXG E. 

CONTINUED ON FOLLOWING PAGE 
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17QP4, 17QP4A TENTATIVE DATA 

TUNc•so~ 
CONTINUED FROM PRECEDING PAGE 

MECHANICAL DATA 
OVERALL LENGTH 

GREATEST DIMENSIONS OE BULB 

DIAGONAL 

WIDTH 

HEIGHT 

MI IN IMUM USEFUL SCREEN DIMENSIONS 

DIAGONAL 

WIDTH 

HEIGHT 

BULB CONTACT 

BASE 

BASING 

BULB CONTACT ALIGNMENT 

~i-21 CONTACT ALIGNS WITH VACANT 

• 

I! 
I6~ 

+3 
- 6 

19 
S~1 

+ 
3" _~ 

72N ± 
6N 

PIN 1 - HEATER 

PIN 2 - GRID N0. 1 

PIN 10 - GRID N0. Z 

PIN 11 - CATHODE 

19 3/16 ± 3/8 

16 5/8 + 1/8 
15 3/8 ± 1/8 
12 1/4 ± 1/8 

15 5/16 
14 1/4 
10 3/4 

RECESSED SMALL CAVITY CAP 

SMALL SHELL DUODECAL 5 PIN 

PIN POSITION N6 3p DEGREES 

153„ + i„ ~ 
8 - 8 

12q ± 8  '~ 

KEEP THIS SP AGE 
CLEAR FOR ION 
TRAP NAGNET 

PIN CONNECTIONS 

AMODE 
TERMINAL 

q5"+ 5` 
8-8 

i~ ~ 

I~ 

+I 
-16 

INCHES 

INCHES 

INCHES 

INCHES 

1 NCHf~S 

INCHES 

INCHES 

~1-21 

BS-57 

12N 

PIN 12 - HEATER 

ANODE CAP: 

GRID N0. 3 

BOTTOM VIEW  J 



17RP4, 17RP4C 

TUNG•SOL 

CATHODE RAY 

THE 17RP4 AND 17RP4C ARE DIRECT VIEW PICTURE TUBES DESIGNED FOR USE IN 

TELEVISION APPLICATIONS. THEY ARE IDENTICAL EXCEPT FOR THE ALUMINIZED 
SCREEN ON THE 17RP4C. THEIR COMMON FEATURES INCLUDE. 

ELECTROSTATIC FOCUS 

UNIPOTENTIAL CATHODE 

EXTERNAL CONDUCTIVE COATING 

RECTANGULAR GLASS CONSTRUCTION 

MAGNETIC DEFLECTION 

GREY FILTER FACEPLATE 

10 1/N.' X 10 3/#' RASTER SIZE 
EXTERNAL SINGLE FIELD ION TRAP 

ELECTRICAL DATA 
FOCUSING METHOD ELECTROSTATIC 

DEFLECTING METH00 MAGNETIC 

DEFLECTION ANGLE (APPROX.) 

HORIZONTAL 66 DEGREES 

DIAGONAL 7O DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.) 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 

GRID #1 TO ALL OTHER ELECTRODES 6 µµf 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 1 5OO µµf 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 75O µµf 

OPTICAL DATA 
PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 

RATINGS 
DESIGN CENTER VALUES 

65 

N0. 4 

WHITE 

WHITE 

MEDIUM 

PERCENT 

HEATER VOLTAGE (.3 VOLTS 

HEATER CURRENT O.6 AMP. 

MAXIMUM OC ANODE, GRID #} VOLTAGE 16 OOO VOLTS 

MAXIMUM DC ANODE #1 VOLTAGE -5OO TO +lOOG ~ VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID #1 VOLTAGE 

DC NEGATIVE—BIAS VALUE 125 VOLTS 

DC POSITIVE- 81AS VALUE O VOLTS 

P OSI TI VE—PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM—UP PERIOD 1$O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1$O VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1,5 MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE S GRID #} VOLTAGE 12 OOO VOLTS 

DC ANODE #1 VOLTAGE (FOCUSING EIECTR00E)A O VOLTS 

DC GRID #2 VOLTAGE 3OO VOLTS 

DC GRID #1 VOL TAGE B —33 TO -77 VOLTS 

DC ION TRAP CURRENT STANDARD COIL #111 (APPROX.) 75 + 5O% MA. 

ATME FOCUS EI ECTROOE MAT BE NODUI ATED FOR IMPROVED OVERALL FOCUS. 

BVI SUAL E%TINCTION OF UNDE FL ECTED FOCUSED SPOT. 

—~ INDICATES A CHANGE. 
 J 
T UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION RLOOMFIELO. NEW JERSEY. U.S.A. APRIL 1. 1957 PLATE eN953 
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17RP4, 17RP4C 

TUNB•i0l 
CONTINUED.FRDM PRECEDING PAGE 

FiECHANICAL DATA 
OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB 

DIAGONAL 

WIDTH 

HEIGHT 

MINIMUM USEFUL SCREEN DIMENSIONS 

DIAGONAL 

WIDTH 

HEIGHT 

BULB CONTACT 

BASE 

BASING 

BULB CONTACT ALIGNMENT 

J1-2i CONTACT ALIGNS WITH PIN POSITION k6 

~  16 8'± 8 

I 
716 

.»G:E ~E .ui •.L 

19 1/4 ± 3/8 

16 5/8 + 1/8 
15 3/8 +_ 1/8 
12 1/4 + 1/8 

15 1/2 
14 1/4 
10 3/4 

RECESSED SMALL CAVITY CAP 

SMALL SHELL DUODECAL 6 PIN 

+ 30 DEGREES 

  15 i' ,c»Ef» o~.~o».~  
2 

 I5 3~± ~~  
6 8 

194 
+ 3. 

- 6 

PIN 1 — HEATER 

PIN 2 — GRID N0. i 

PIN 6 — GRID NO. 4 

PIN 10 — GRID N0. Z 

  14 ~• SC»EE» •IDi»  

4312 ~ 
+ 8 

IO w 
SC Pf E» »E 1G 1  

~ ~ ~co»oucrivE coa i»c ~, 
s. 

i~ 

..=.f 
U» VE 

rr 

~I ~• + I• DIA. 
16 16 

PIN CONNECTIONS 

1 3. 

4 + 3. 

- 16 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

J1-21 

86-63 

12L 

PIN 11 — CA THO GE 

PIN 12 — HEATER 

ANODE CAP: 

GRID NO. 



IZSP4 

  TaNB-soy  

CATHODE RAY 

THE 17SP4 IS A DIRECT VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 
APPLICATIONS. ITS FEATURES INCLUDE: 

ELECTROSTATIC FOCUS MAGNETIC OEFIECTION 

CYLINDRICAL FACEPLATE UNIPOTEM TIAL CATHODE 

EXTERNAL CONDUCTIVE COATING GREY FILTER FACEPLATE 

RECTANGULAR GLASS CONSTRUCTION EXTERNAL SINGLE FIELD ION TRAP 

SN 1/2' X 10 7/8' RASTER SIZE 

ELECTRICAL DATA 
FOCUSING METHOD ELECTROSTATIC 
DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.) 

HORIZONTAL 70 DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.) 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 
GRID #1 TO ALL OTHER ELECTRODES 6.5 µµf 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 750 µ1.1f 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 500 µµf 

OPTICAL DATA 
PHOSPHOR NUMBER N0. q 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 70 PERCENT 

MECHNICAL DATA 
OVERALL LENGTH j9 3/j( +_ j/8 INCHES 

GREATEST DIMENSIONS OF BULB 

DIAGONAL j6 5/$ +_ j/$ INCHES 

WIDTH j5 3/8 + j/8 INCHES 

HEIGHT j2 j/4 + j/8 INCHES 

M~I NIMUM USEFUL SCREEN DIMENSIONS 

DIAGONAL 15 j3/j5 INCHES 

WIDTH j4 j/2 INCHES 

HEIGHT j0 7/g INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP J1-21 

BASE SMALL SHELL DUODECAL S PIN BS-57 

BASING 12N 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION k5 + 10 DEGREES 

PIN 1 — HEATER 

PIN 2 — GRID N0. 1 

PIN 10 — GRID N0. 2 

PIN CONNECTIONS 

BOTTOM VIEW 

PIN 11—CATHODE 

PIN 12— HEATER 

ANODE CAP 

1 

CONTINUED ON FOLLOWING PAGE 
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17SP4 

i TUNB•80'L 

LONTINUEO FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE 

HEATER CURRENT 

MAXIMUM DC ANODE Y GRID #} VOLTAGE 

MAXIMUM DC GRID #2 VOLTAGE 

MAXIMUM GRID #1 VOLTAGE 

OC NEGATIVE—BIAS VALUE 

DC POSITIVE—BIAS VALUE 

POSITIVE—PEAK VALUE 

MAXIMUM DC PEAK HEATER—CATHODE VOLTA GE A

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM- UP PERIOD NOT TO EXCEED 15 

AFTER EQUIPMENT WARM-UP PERIOD 

HEATER POSITIVE WITH RESPECT TO CATHODE 

SECONDS 

6.3 voLTs 
O.6 AMP. 

lU COO VOLTS 

4•lO VOLTS 

125 VOLTS 

O VOLTS 

2 VOLTS 

41O VOLTS 

125 VOLTS 

125 VOLTS 

ACATHOOE GXOULD BE RETURNED TO ONE 510E OR TO THE MIDTAP OF THE NEATER TRANSFORMER WINDING. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE S GRID #} VOLTAGE 13 OOO VOLTS 

DC GRID #2 VOLTAGE 25O VOLTS 

DC GRID #1 VOLTAGES —33 TO -~~ VOLTS 

DC ION TRAP CURRENT STANDARD COIL #111 (APPROX.) 12O MA. 

B 
VISUAL E%TINCTIDN OF UN~EFL ECTED FOCUSED SPOT. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE Z.5 ME GOHMS 

PLATE #j440 NOVEMBER 1~ 195j TUNG-GOL ELECTRIC INC. ELECTRON TVBE DIVISION NEWARK,•NEW JERSEY, U.S.A. 
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17SP4 

TUN6•SOL  -~ 

16 
8'+ 

IS16W =GREEN DLNGOMAE 

3"+ I` 158 - 8

II'~ 
1 16 

3
.1 

-16 

71° 

2 

5"+ 3' 
8-8 

142 

12q±~ 

lo$N 

SCREEN NEI Ni 

~w^TE TE RMI ,u pL 

I 

35
..; IEI I~,~~ ~~~ 

8 16 16 16 

VEER i - Rp~E 
CIE pR N F 

PAR MpR-"~: 

 ~l~ 
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O 

USEFUL WIDTH 

3~ 

I" _4

19 
6 + 3.. 
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17TP4 

TUNG•SOL 

CATHODE RAY 

THE 17TP4 IS A DIRECT VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 

APPLICATIONS. ITS FEATURES INCLUDE: 

MAGNETIC DEFLECTION UNIPOTENTIAL CATHODE 

FROSTED FILTERGIASS FACEPLATE EXTERNAL SINGLE FIELD ION TRAP 

RECTANGULAR METAL CONSTRUCTION LOW VOLTAGE ELECTROSTATIC FOCUS 

SG 5/8" X 11" RASTER SIZE 

ELECTRICAL DATA 

1 

FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.) 

HORIZONTAL 

VERTICAL 

DIAGONAL 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.) 

CA TH CDE TO ALL OTHER ELECTRODES 

GRID #1 TO ALL OTHER ELECTRODES 

ELECTROSTATIC 

MAGNETIC 

66 DEGREES 

50 DEGREES 

70 DEGREES 

5 µµf 
6 µµf 

OPTICAL DATA 
PHOSPHOR NUMBER SULFIDE TYPE 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.J 66 

N0. 4 

WHITE 

WHITE 

SHORT 

PERCENT 

MECHANICAL DATA 
OVERALL LENGTH 19 516 INCHES 

GREATEST DIMENSIONS OF BULB 

DIAGONAL 16 1316 ± 316 INCHES 

WIDTH 15 15 16 ± 1~8 INCHES 

HEIGHT 12 1~4 '} 1~8 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS 

DIAGONAL 15 1~2 INCHES 

WIDTH 14 S~e INCHES 

HEIGHT 11 INCHES 

BULB CONTACT METAL SHELL LIP 

BASE SMALL SHELL DUODECAL 6 PIN 86-63 

BASING 12M 

BASE ALIGNMENT 

PIN #6 ALIGNS WITH HORIZ CN TAL PICTURE AXIS ± 10 DEGREES 

PIN i - HEATER 

PIN 2 - GRID N0. i 

PIN 6 - GRID N0. 4 

PIN 10 - GRID N0. 2 

PIN ii - CATHODE 

PIN CONNECTIONS 

BOTTOM VIEW 

CONTINUED ON FOLLOWING PAGE 

PIN 12 - HEATER 

METAL SHELL LIP: 

GR i D N0., 3, 
GRID .NO. 5, 

COLLECTOR 

TUN G-SOL ELECTRIC INC. ELE CTROX TUBE DIVISION NE WARN r NEW JERSEY. U.S.A. NOVEMBER lr 1953 PLATE 4j442 



17TP4 

TUNc•so~ 
CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE 

HEATER CURRENT 

MAXIMUM DC GRID 

MAXIMUM DC GRID 

MAXIMUM DC GRID 

MAXIMUM GRID #1 

#3~ GRID #5, 

#4 VOLTAGE 

#2 VOLTAGE 

VOLTAGE 

COLLECTOR VOLTAGE 

6.3 voLTs 
O.G AMP. 

1G OOO VOLTS 

—500 To +1000 voLTs 
500 voLTs 

DC NEGATIVE—BIAS VALUE 125 VOLTS 

DC POSITIVE—BIAS VALUE O VOLTS 

POSITIVE—PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 SECONDS X110 VOLTS 

AFTER EQUIPMENT WARM—UP PERIOD 1$O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1$O VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC 6R ID #3, GRID #5~ COLLECTOR VOLTAGE 14 OOO VOLTS 

DC GRID #2 VOLTAGE 3OO VOLTS 

DC 6R10 #i VOL TA GE A —33 TO —~~ VOLTS 

ION TRAP MAGNET (RATED STRENGTH) 35 GAUSSES 

DC GRID #4 VOLTAGE O TO 350 VOLTS 

AVISU AL E%TINLTIOX OF UNDEFLFLTEO FOCUSED SPOT. 

CIRCUIT VALUES 

MAXIMUM GRID #i CIRCUIT RESISTANCE 1.5 MEGO~fMS 

PLATE ij 44j NOVEMBER 1~ 1953 TUMG—SOL ELECTRIC INL. EI EC TRON TUBE DIVISION' NEWnRN, I~EW JERSEY, U.S.A. 
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17UP4 

TUNe•sot 

CATHODE RAY 

THE 17UP4 IS A DIRECT VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 

APPLICATIONS. ITS FEATURES INCLUDE: 

GR F.Y FILTER FACEPLATE 

EXTERNAL CONDUCTIVE COATING 

MAGNETIC FOCUS AMD DEFLECTION 

RECTANGULAR GLASS CONSTRUCTION 

UNIPOTENTIAL CATHODE 

CYLINDRICAL FACEPLATE 

1N 1/2" X 10 7/8' RASTER St2E 

EXTERNAL SINGLE FIELD ION TRAP 

ELECTRICAL DATA 
FOCUSING METHOD MAGNETIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.) 

HORIZONTAL 7O DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.) 

CATHODE TO ALl OTHER ELECTRODES 5 µµf 
GRID #1 TO ALl OTHER ELECTRODES 6.5 µµf 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 75C µµf 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 5OO µ11.f 

OPTICAL DATA 
PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.j 7O 

NO. 4 

WHITE 

WHITE 

MEDIUM 

PERCENT 

MECHANICAL DATA 
OVERALL LENGTH 19 3/15 ± 3/8 INCHES 

GREATEST DIMENSIONS OF BULB 

DIAGONAL lb 5/8 + 1/8 INCHES 

WIDTH 15 3/8 ± 1/8 INCHES 

HEIGHT 12 1/u + 1/8 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS 

DIAGONAL 15 13/16 INCHES 

WIDTH 14 1/2 INCHES 

HEIGHT 10 7/8 INCHES 

BULB CONTACT RECESSED SMAII CAVITY CAP Ui-21 

BASE SMALL SHELL DUODECAL 5 PIN BS-57 

BASING 12N 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION ~!~ + 10 DEGREES 

PIN i - HEATER 

PIN 2 - GRID N0. 1 

PIN 10 - GRID N0. 2 

PIN CONNECTIONS 

BOTTOM VIEW 

PIN 11 - CATMOpE 

PIN 12 -NEATER 

ANODE CAP: 

GRID NO. 3 

CONTINUED ON FALLOWING PAGE 
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17UP4 

~  TUN6•SOL  

C ONTI NUEB FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE E)•3 VOLTS 

HEATER CURRENT C.0 AMP. 

MAXIMUM DC 1NODE I GRID #} VOLTAGE jU OOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 4jO VOLTS 

MAXIMUM GRID #i VOLTAGE 

DC NEGATIVE- 81AS VALUE j25 VOLTS 

DC POSI TI VE—BIAS VALUE O VOLTS 

POSITIVE—PEAK VALUE Z VOLTS 

MAXIMUM DC PEAK HEATER—CATHODE VOLTA 6E A

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 SECONDS 4jO VOLTS 

AFTER EQUIPMENT WARM—UP PERIOD j25 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE j2S VOLTS 

ATME CATHODE SHOULD BE RETURNED TO ONE SIDE OR TO THE NIDTAP Of THE NEATER TRAN SFORNEP NINDIN;. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE S GRID #} VOLTAGE j3 OOO VOLTS 

DC GRID #Z VOLTAGE P5O VOLTS 

DC GRID #1 VOLTA6E8 —33 TO —~~ VOLTS 

DC FOCUSING COIL CURRENTC (APPROX.J jjO MA. 

DC ION TRAP CURRENT STANDARD COIL #111 (APPROX.J jQO MA. 

BVI SU AI EXTINCTION OF UNDEFL ECT ED FOCU SEO SPOT. 

Cf00. STANDARD FOCUS COIL 1109. OR EQUIVALENT. WITH THE COMBINED GRID fl BIAS VOLTAGE AMD VIDEO 
SIGNAL VOLTAGE ADJUSTED TO PRODUCE A XIGNLIGHT BRIGM THE SS OF 20 FOOT LANG ERTS ON A 1 U2" BY 
10" PICTURE SIZE. DISTANCE FROM REFERENCE LIME TO CENTER OF 41R GAP ON FOCUS COIL SM ALI BE 

3.25 ix[NE s. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE j.5 MEGOHMS 

PLATE {j446 NOVEMBER 1, 195) TUNG—SOL ELECTRIC INC. ELECTRON TUBE OIVI S!ON NEWARK. NEW JER SE T, U.S.A. 
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17VP4 -17VP48 

TUNO•fOL 
CATHODE RAY 

THE 17VP4 AND 17VP4B ARE DIRECT VIEW PICTURE TUBES DESIGNED FOR USE IN 
TELEVISION APPLICATIONS. THEY ARE IDENTICAL EXCEPT FOR THE ALUMINIZED 
SCREEN ON THE 17VP48. THEIR COMMON FEATURES INCLUDE: 

MAGNETIC DEfLECTION UNIPOTENTIAL CATNODE 

EXTERRAL CON W CTIVE COATING CYLINDRICAL FACEPLATE 

RECTANGULAR GLASS CONSTRUCTION NEUTRAL DENSITY iACEPLATE 

LOM VOLTAGE ELECTROSTATIC FOCUS EXTERNAL SINGLE FI EID IOM TRAP 

30 7/S' X 13 1/2' RASTER SIZE 

ELECTRICAL DATA 
FOCUSING METHOD 

O EFLECTING METHOD 

DEFLECTION ANGLE (APPROX.) 

H ORIZONTpL 

DIAGONAL 

66 
70 

ELECTROSTATIC 

MAGNETIC 

DEGREES 

DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.) 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 

GRID Ai TO ALL OTHER ELECTRODES 6 µµf 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 1 50O µµf 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 750 µµf 

OPTICAL DATA 
PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE LIGHT TRANSMISSION AT CENTER (gPPROX.) 

RATINGS 
DESIGN CENTER VALUF6 

SULFIDE TYPE 

58-72 

N0. 4 

WHITE 

WHITE 

SHORT 

PERCENT 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT O.6 AMP. 

MAXIMUM DC ANODE M2, GRID NI} VOLTAGE 
(WITH PROTECTIVE FgCE VIEWING WINDOW)A 16 OOO VOLTS 

MAXIMUM ANODE 81 VOLTAGE RANGE FOR FOCUSB -64 TO +350 VOLTS 

MAXIMUM DC GRID N2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID Mi VOLTAGE 

DC NEGATIVE- BIAS VALUE 125 VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

POSITIVE- PEAK VALUE 2 VOLTS 

MAXIMUM DC ANODE #i VOLTAGE -5OO TO +lOOO VOLTS 

MAXIMUM DC ANODE IM1 CURRENT RANGE -15 TO +25 µAMP. 

MAXIMUM DC PEAK NEATER- CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS ulO VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD 18O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1BO VOLTS 
MA%IMUM GRID MI CIRCUIT RESISTANCE 1.5 MEGOMMS 

BWITN THE CDMBINED GRID it VOLTAGE AND VIDEO-DRIVE VOLTAGE AD JV STL V. USING AN IMOIAN MEAD TEST 
PATTERN wITN THE BL ACNS JUST BL AC N, TO GIVE AN AVERAGE BEAM CURRENT OF 100 NICPO AMPERES ON A 
30 i/V" BT 14 114" PICTURE APE A. 

TYPICAL OPERA?LNG CONDITIONS AND CHARACTERISTICS 

DC ANODE N2„ GRID N} VOLTAGE 12 OOO VOLTS 

OC ANODE Ni VOLTAGE (FOCUSING ELECTRODE) -UB TO +260 VOLTS 

DC GRID M2 VOLTAGE 3OO VOLTS 

DC GRID IMi VOLTA6EC -33 TO - 77 VOLTS 

DC ION TRAP CURRENT STANDARD COIL 8111 75 +_ SOS MA. 

ION TRAP FIELD INTENSITY (APPROX.)D 35 GAUSSES 

~VISU AI E%TI NOTION OF UM Df ELECTED FOCUSED SPOT. 

DSINGLE EIELD ION-TRAP ADJV STEO TO OPTIMUM POSITION. 

CONTINUED ON FOLLOwIxG FAGE 

T UN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLDDMFIEL D, NEw JER SE T, U.S.A. JULT 1, 1957 PLATE 150Vu 



17VP4 - 17VP4B 

TUNO•!OL 
CONTINUED FROM PRECE dI NG PAGE 

MECHANICAL DATA 
OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB 

DIAGONAL 

WIDTH 

HEIGHT 

MINIMUM USEFUL SCREEN DIMENSIONS 

DIAGONAL 

WIDTH 

HEIGHT 

BULB CONTACT 

BASE 

BASING 

BULB CONTACT ALIGNMENT 

19 3/16 ± 3/8 

16 5/e ± 1/8 
15 3/8 ± 1/B 
12 9/32 ± 1/8 

15 3/u 
14 1/2 
10 7/8 

R ECESSEO SMALL CAVITY CAP 

SMALL SHELL DUODECAL 6 PIN 

Ji-21 CONTACT ALIGNS WITH PIN POSITION rM6 + 30 DEGREES 

• I~ 

±16 

38Y~16 

i9 6 
~. 

-8 

PIN i - HEATER 

PIN 2 - GRID N0. i 

PIN 6 - GRID N0. 4 

PIN ip - GRID N0. z 

PIN CONNECTIONS 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

JS-21 

86-61 

12L 

PIN it - CATM OOE 

PIN iz - HEATER 

ANODE CAP: 

GRID N0. ~ 

BOTTOM VIEW 



17YP4 

TUN6•SOL 

CATHODE RAY 

THE 17YPu IS A DIRECT VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 
APPLICATIONS. ITS FEATURES INCLUDE: 

GREY FILTER FACEPLATE 

EXTERNAL CONDUCTIVE COATING 

MAGNETIC FOCUS AND DEFLECTION 

RECTANGULAR GLASS CONSTRUCTION 

UNIPOT ENTIAL CATHODE 

CYLINDRICAL FACEPLATE 

10 3/N" X IM 1/N" RASTER SIZE 

EXTERNAL SINGLE FIELD 'ION TRAP 

ELECTRICAL DATA 
FOCUSING METHOD MAGNETIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.) 

HORIZONTAL 65 DEGREES 

DIAGONAL 7O DEGREES 

DIRECT 1NTERELECTRODE CAPACITANCES (APPROX.) 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 
GRID Y1 TO ALL OTHER ELECTRODES 6 µµf 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO COLLECTOR 750 µµf 

MINIMUM EXTERNAL CONDUCTIVE COATING TO COLLECTOR 500 µµf 

OPTICAL DATA 
PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 

MECHANICAL DATA 
OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB 

DIAGONAL 

WIDTH 

HEIGHT 

MINIMUM USEFUL SCREEN DIMENSIONS 

D IAGONAI 

WIDTH 

HEIGHT 

BULB CONTACT 

BASE 

BASING 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION 

PIN i — HEATER 

PIN 2 — GRID N0. 1 
PIN 10 — GRID N0. 2 

66 

19 3/16 ± 3/8 

16 5/8 ± 1/8 
15 3/8 ± 1/8 
12 1/u ± 1/8 

15 3/u 
lu 1/u 
10 3/4 

RECESSED SMALL CAVITY CAP 

SMALL SHELL DUODECAL 5 PIN 

#16 + 

PIN CONNECTIONS 

BOTTOM VIEW 

CONTINU EO ON FOLLOWING PAGE 

}p DEGREES 

N0. 4 
WHITE 

WHITE 
MEDIUM 

PERCENT 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

Ji-21 

e5-57 
12N 

PIN 11 — GASHODE 

PIN 12 -- HEATER 

ANODE CAP: 

COLLECTOR 

TU NO-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK. MEw JERSEY. U.S.A. NOVEMBER 1~ 1957 PI ATE N7451 



17YP4 

TUN6.80L 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE G.3 VOLTS 

HEATER CURRENT O.6 AMP. 

MAXIMUM DC COLLECTOR VOLTAGE - ZS OOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID #1 VOLTAGE 

DC NEGATIVE- BIAS VALUE 125 VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

POSITIVE BIASE VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER- CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS ylO VOLTS 

AFTER EpUIPMENT WARM-UP PERIOD 15O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 15O VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC COLLECTOR VOLTAGE 1C OOG VOLTS 

DC GRID #2 VOLTAGE 3OO VOLTS 

DC GRID #1 VOL TA GE A -33 TO -]] VOLTS 

DC FOCUSING COIL CURRENT (APPROX.) ZOO Mq. 

ION TRAP FIELD INTENSITY (APPROX.) u5 GAUSSES 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE Z.^^" MEGOHMS 

~ f 

PLATE fj452 NOVEMBER 1~ 1953 TUNG-SOL EIEDTRIC INC. ELECTRON TUBE DIVI 5I ON NEWARK, NEW JERSEY, U.S.A. 



i7YP4 

TUNG•SOL 

~Qa USEFUL WIDTH 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NE WRRN~ NEW JER SEY~ U. S. A, NUVEMBER 1~ 1953 PLATE N345i 





19AP4,19AP4A, 19AP48, 19AP4C, 19AP4D 

TUN6•SOL 

CATHODE RAY 

THE 19AP4, 19AP4A, 19AP48, 19AP4C, AND 19AP4D ARE DIRECT VIEW PICTURE 
TUBES DESIGNED FOR USE IN TELEVISION APPLICATIONS• THEY ARE IDENTIC AL 
EXCEPT FOR THE FOLLOWING CIFFERENCES IN THEIR FACEPLATES. 

19IP4 - CL BAR GLASS PACBPLATB 19APUB - PROSTBD PZLTBR PACBPLATB 

19APUA - CRBY PZLTBR PACBPLATB 19APUC - GRBY PZLTBR PACBPLATB 
AL OMZNZZBD SCRBBN 

19APUD - CL BAR PROSTBD PACBPLATB 

THEIR COMMON FEATURES INCLUDE: 

UNIPOTENTIAL CATHODE ROUND METAL CONSTRUCTION 

NAGNETIC FOCUS AND DEFLECTION EXTERNAL SINGLE FIELD IOM TRAP 

11 3/A" X 15 3/4' RASTER S12E 

ELECTRICAL DATA 
FOCUSING METHOD 

DEFLECTING ME-TROD 

DEFLECTION ANGLE (APPROX.) 

DIRECT INTERELECTR ODE CAPACITANCES,(APPROX.) 

CATHODE TO ALL OTHER ELECTRODES 

GRID #1 TC ALL OTHER ELECTRODES 

OPTICAL DATA 
PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 

MAGNETIC 

MAGNETIC 

66 DEGREES 

5 µµf 
7 µµf 

66 

MECHANICAL DATA 
OVERALL LENGTH 21 1~2 ± 1~2 
GREATEST DIAMETER OF BULB 18 5/8 ± 1/8 
MINIMUM USEFUL SCREEN DIAMETER 17 3~H 
BULB CONTACT METAL SHELL LIP 

BASE SMALL SHELL DUODECAL 5 PIN 

BASIN6 

PIN g - HEATER 

PIN 2 - GRID N0. 1 

PIN 10 - GRID N0. 2 
PIN 11 - CATHODE 

PIN CONNECTIONS 

BOTTOM VIEW 

CONTINUED ON FOLLOWING PAGE 

N0. 4 

WHITE 

WHA TE 
MEDIUM 

PERCENT 

INCHES 

INCHES 

INCHES 

BS-57 

12D 

PIN 12 - HEATER 

METAL SHELL LIP: 

GRID N0. ? 

ANODE 

TUNG-COL ELECTRIC INC. ELECTRON TUBE DIVISION NENApN, MEW JERSEY, U.S.A. NO VE4BEp 1, 1953 PLATE 43454 



19AP4,19AP4A,19AP4B,19AP4C,19AP40 

TUN6•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE 

HEATER CURRENT 

MAXIMUM DC ANODE VOLTAGE A

MAXIMUM DC GRID #2 VOLTAGE 

MAXIMUM GRID #1 VOLTAGE 

DC NEGATIVE—BIAS VALUE 

DC POSITIVE—BIAS VALUE 

POSITIVE—PEAK VALUE 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 

AFTER EQU IPMENY WARM~UP PERIOD 

NEATER POSITIVE WITH RESPECT TO CATHODE 

SECONDS 

6.3 voLTs 
O.C7 AMP. 

19 000 VOLTS 
410 voLTs 

125 voLTs 
O VOLTS 

2 VOLTS 

410 voLTs 
15O VOLTS 

15O VOLTS 

AIF THIS TUBE IS OPERATED AT VOLTAGES IX E%LESS OF 16,000 VOLTS %—RAY RADIATION SHIELD LNG MAY 
BE NECESSART TO AVERT POSSIBLE DANGER OF PER SOM AI IMJURT FROM PROL ONGEO E%P OSURE AT CLOSE 
RANGE. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE 

DC GRID #2 VOLTAGE 

DC GRID #1 VOLTA GE B

DC FOCUSING COIL CURRENTC (APPROX.) 

DC ION TRAP CURRENT STANDARD COIL #111 (APPROX.) 

12.000 voLTs 
300 voLTs 

—33 ro —77 voLTs 
140 ± 20~ MA. 

75 ± 50~ MA. 

BVISU AL E%TINLTION OF UNOEFL ELTED FOCUSED SPOT. 

G FOR STANDARD FOCUS COIL 4106, OR EQUIVALENTS WITH THE COMBINED GRID N1 BIAS VOLTAGE AMD 
VIDEO SIGNAL VOLTAGE ADJUSTED TO PRODUCE A XiGnL IGnT BRIGHTNESS OF 18 F00T LANBERTS ON A 
11 j/4" % 15 j/R" PICTURE SIZE. DISTANCE FROM REFERENCE LINE TO CENTER OF 41R GAP ON FOCUS 
COIL SX ALL BE j.0 INCME S. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 MEGOHMS 

 J 

PLATE ij455 NOVEMBER 1, 1953 TUMG—SOL ELECTRIC INC. EI ECTROX TUBE DIVISION MEWARN, MEW JERSE7, u.S. A. 



19AP4, 19AP4A, 19AP48, 19AP4~,19AP4D 

TUNo•so~ 

TUNG-SOL EL ECTRI[ IMC. ELECTRON TUBE DIVISION MEwARN. NEw JERSEY. U.S.A. NOVEMBER 1~ 1953 PLATE N3y5 





19DP4,19DP4A 

TUN6•SOL 

CATHODE RAY 

THE 19DP4 AND 19DP4A ARE DIRECT VIEW PICTURE TUBES DESIGNED FOR USE IN 
TELEVISION APPLICATIONS. THEY ARE IDENTICAL EXCEPT FOR THE FOLLOWING 
DIFFERENCE IN THEIR FACEPLATES: 

19DP4 - CL BAR CLASS PACBPLATB 190PUA - GRBY PILTBR PACBPLATS 

THEIR COMMON FEATURES INCLUDE: 

UNIPOTENTIAL CATHODE 

MAGNETIC FOCUS d DEFLECTION 

11 3~'a" % 15 3~N" RASTER SIZE 

ROUND GLASS CONSTRUCTION 

EXTERNAL CONDUCTIVE COATING 

E %TERNAL SINGLE FI ELO ION TRAP 

ELECTRICAL DATA 
FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.) 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.) 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

OPTICAL DATA 
PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE LI GHT TRANSMISSION AT CENTER (APPROX.) 

MAGNETIC 

MAGNETIC 

56 DEGREES 

2500 µµf 
750 µµf 

190RiA 70 

MECHANICAL DATA 
OVERALL LENGTH 21 1/2 '+' 3/8 
GREATEST DIAMETER OF BULB 18 7/8 t 1/8 
MINIMUM USEFUL SCREEN DIAMETER 17 3/8 
BULB CONTACT RECESSED SMALL CAVITY CAP 

BASE SMALL SHELL DUODECAL 5 PIN 

BASING 

BULB CONTACT ALIGNMENT 

Ji-21 CONTACT ALIGNS WITH PIN POSITION p} + 10 DEGREES 

PIN i - HEATER 

PIN 2 - GRID NO. i 

PIN 10 - GRID N0. 2 

PIN CONNECTIONS 

BOTTOM VIEW 

CONTINUED ON fOLLOwING PAGE 

N0. 4 

WHITE 

WHITE 

MEDIUM 

PERCENT 

INCHES 

INCHES 

INCHES 

J1-2i 

BS-57 

12N 

PIN 11 - CATHODE 
PIN g2 - HEATER 

ANODE CAP 

TUMG-SDl ELECTRIC INC. EL ELTRON TUBE DIVISION NEWARK, NEw JER SE7, U.S.A. NOVEMBER 1~ 1953 PLATE A3457 



190P4, 19DP4A 

TUN6•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE G.j VOLTS 

HEATER CURRENT O.6 AMP. 

MAXIMUM OC ANODE VOLTAGE 1~ OOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 41O VOLTS 

MAXIMUM GRID #1 VOLTAGE 

OC NE GATIVE—BIAS VALUE 125 VOLTS 

DC POSITIVE—BIAS VALUE C VOLTS 

POSITIVE—PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

D URIN6 WARM—UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM—UP PERIOD 125 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 125 VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE lj OOO VOLTS 

DC GRID #2. VOL TAGE 25O VOLTS 

DC GRID #i VOL TAGE A —26 TO -6j VOLTS 

DC FOCUSING COIL CURRENT (APPROX.)B LUG MA. 

OC ION TRAP CURRENT STANDARD COIL (APPROX.) 75 '~ SO Qi MA. 

A VI SUaI ESTINCTIOM OF UNDEFL ECTED FOCUSED SPOT. 

6 
FO R, STANDARD FOCUS COIL 1109, OR EOUIVAL ENi, WITH TXE COMBINED GRID 111 RI AS VOLTAGE AND 
VIDEO SIGNAL VOLTAGE ADJUSTED TO PRODUCE A NIGNLIGMT BRIGHTNESS OF 25 F00T LAMBERTS DN A 
11 3/µ" BY 15 3/µ+ PICTURE SIZE. DISTANCE FROM REFERENCE LINE TO CENTER OF AIR GAp ON FOCUS 
COIL SHALL BE 3.25 INCNE S. 

CIRCUIT VALUES 

MAXIMUM GR 10 #i CIRCUIT RESISTANCE 1.5 MEGOHMS 

PLATE N34 ry8 NO VENBER 1, 1953 TUNG—SOL EL ECTRIL INC. ELECTRON TUBE DIVISION NEMANN, NEw JERSET, u. S. a. 



19DP4, 19DP4A 

TUN6•SOL 
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19EP4 

TIIN6•>SOL 

CATHODE RAY 

THE 19EP4 IS A DIRECT VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 
APPLdCATIONS. ITS FEATURES INCLUDE: 

GREY FILTER FACEPLATE 

MAGNETIC FOCUS AND DEFLECTION 

RECTANGULAR GLASS CONSTRUCTION 

FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.) 

H OR120NTAL 

DIAGONAL 

PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

UNIPO TEMTIAL CATHODE 

12" X 16' RASTER S12E 

EXTERNAL DOUBLE FIELD ION TRAP 

ELECTRICAL DATA 

OPTICAL DATA 

M AGNETtC 

MAGNETIC 

C5 DEGREES 

~~ DEGREES 

N0. 4 

WHITE 

WHITE 

MEDIUM 

MECHANICAL DATA 

OVERALL tENGTH 21 1/B ± ~/B INCHES 

GREATEST DIAMETER OF BULB 18 5/8 ± 1/8 INCHES 

MINIMUM USEFUL SCREEN DIAMETER 17 21/32 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP J1-21 
BASE SMALL SHELL DUODECAL S PIN BS-57 
BASING 12D 

BULB CONTACT ALIGNMENT 

~1-21 CONTACT ALIGNS WITH PIN POSITION #6 + 30 DEGREES 

PIN 1 — HEATER 
PIN 2 - GRID NO. 1 

PIN 10 - GRID NO. 2 

PIN CONNECTIONS 

BOTTOM VIEW 

C ON iiMUED ON FOLLOWING PAGE 

PIN 11 - CATHODE 
PIN 12 - HEATER 

ANODE CAP 

1 

TUM G-SOL ELFC TRIO INC. ELECTRON TUBE DIVISION NEWARK, NEw JERSEY, U.S.A. NOVEMBER 1, 195j PLATE Nj460 



19EP4 

TUN6•fOL 

CONTINVED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE 

HEATER CURRENT 

MAXIMUM DC ANODE VOLTAGE 

MAXIMUM pC GRID #2 VOLTAGE 

MAXIMUM GRID #1 VOLTAGE 

DC NEGATIVE—BIAS VALUE 

DC POSIT HVE—BIAS VALUE 

POSITIVE—PEAK VALUE 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 

AFTER EQUIPMENT WARM—UP PERIOD 

HEATER POSITIVE WITH RESPECT TO CATHODE 

SECONDS 

6.3 voLTs 
O.G AMP. 

19 OOO VOLTS 

ulO VOLTS 

125 VOLTS 

O VOLTS 

2 VOLTS 

41O VOLTS 

125 voLTs 
125 voLrs 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE 13 OOO VOLTS 

DC GRID #2 VOLTAGE 25O VOLTS 

OC GRID #i VOLTAGE A —26 TO —63 VOLTS 

DC FOCUSING COIL CURRENTS (APPROX.) 95 + 2O$ MA. 

GC ION TRAP CURRENT STANDARD COIL #108 (APPROX.) ~5 + 5O$ MA. 

AVISU AL E%TIMCTION OF UNDEFLECTED FOCV SED SPOT. 

BFOR STANDARD FO LUS COiI 1109r OR EOUI VAL EMTr WITn TXE COMBINED GRID !1 BIAS VOLTAGE AND 
VIDEO SIGNAI VOLTAGE AOJU STED TO PRODUCE A MIGNLIGHT BRI GMTNESS OF 25 FDOT LAMBERTS ON A 
12" x 16" PICTURE SIZE. DISTANCE FROM REFERENCE IINE TO LEX7ER OF AIR GAP OM FOCUS 
LOtI SMALL BE j. 25 INCH ES. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 ME60HM5 

PLATE lj461 NOVEMBER 1, 195j TV XG—SOL ELECTRIC INC. ELECTRON TUBE DIVISION XEWAgN. NEW JERSET~ U. S. a, 
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19FP4 

TUNB•SOL 

CATHODE RAY 

THE 19FP4 IS A DIRECT VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 
APPLICATIONS. ITS FEATURES INCLUDE: 

GREY FILTER FACEPLATE 

ROUND GLASS CONSTRUCTION 

li 9/4' X 15 3/A' RASTER SIZE 

FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.) 

UNIPOTEMTIAL CATHODE 

MAGNETIC FOCUS d DEFLECTION 

EXTERNAL DOUBLE FIELD IOM TRAP 

ELECTRICAL DATA 

OPTICAL DATA 

PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 

66 

66 

MECHANICAL DATA 

OVERALL LENGTH `LZ 'F 1/Z 
GREATEST DIAMETER OF BULB 18 7/8 ± 1/8 
MINIMUM USEFUL SCREEN DIAMETER 17 3/8 

BULB CONTACT RECESSED SMALL CAVITY CAP 

BASE SMALL SHELL DUODECAI 5 PIN 

BASING 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION #3 + 10 DEGREES 

PIN CONNECTIONS 

PIN 1 — HEATER 

PIN 2 — GRID N0. 1 

PIN 10 — GRID N0. 2 

MAGNETIC 

MAGNETIC 

DEGREES 

N0. 4 

WHITE 

WHITE 

MEDIUM 

PERCENT 

INCHES 

INCHES 

INCHES 

J1-21 

BS-57 

12D 

PIN 11 — CATHODE 

PIN 12 — HEATER 

ANODE CAP 

BOTTOM VIEW 

CONTINUED ON FOLLOWING PAGE 

\ J 
TUNG-BOL ELECTRIC INC. ELECTRON TUBE DI VISION NE WARN, NEW JERSEY. U.S.A. NOVEMBER 1, 1953 PI ATE +F3463 



19FP4 

~  TUNB•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE ().3 VOLTS 

HEATER CURRENT O.6 AMP. 

MAXIMUM DC ANODE VOLTAGE - 19 OOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 41O VOLTS 

MAXIMUM GRID #1 VOLTAGE 

DC NEGATIVE- BIAS VALUE 125 VOLTS 

DC POSITfVE- BIAS VALUE O VOLTS 

P OSITIVE- PEAK VALUE `Z VOLTS 

MAXIMUM DC PEAK HEATER- CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM- UP PERIOD NOT TO EXCEED 15 SECONDS LF1O VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD 1Zj VOLTS 

HEATER POS171VE WITH RESPECT TO CATHODE 1'Zj VOI TS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE I3 OOO VOLTS 

DC GRID #2 VOLTAGE Z5O VOLTS 

DC GRID #1 VOLTAGE A -`Z~ TO -(3 VOLTS 

DC FOCUSING COIL CURRENTS (APPROX.) 13O MA. 

DC ION TRAP CURRENT STANDARD COIL #108 (APPROX.) 11O MA. 

AVISU AL E%TIXCTION OF UNOEFLECTED FOCUSED SPOT. 

BFOR STANDARD FOCUS COIL 4109. OR EQUIVALENT. WITH THE COMBI XED GRID 41 BIAS VOLTAGE AND 
VIDEO SIGNAL VOLTAGE ADJUSTED TO PRODUCE A HIGHLIGHT BRI GMTNE66 OF 20 F00T LAM6ERT5 ON A 
11 j/4" X 15 j/4" PICTURE SIZE. DISTANCE FROM REFERENCE LIME TO CENTER OF AIR GAP ON FOCUS 
COIL SM ALI BE j.0 INCNES-

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE L 5 MEGOHMS 

PLATE fj464 NOVEMBER 1~ 195j TONG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK, NEW JERSEY. U. S. A, 



19F P4 

TUNG•SOL 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE OI VI StON NEWARK. NEW JERSEY. U.S.A. NOV EpBER 1~ 1953 PLATE ~3R65 
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19GP4 

TUN6.80L 

CATHODE RAY 

THE 19GP4 IS A DIRECT VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 
APPLICATIONS• ITS FEATURES INCLUDE: 

GREY FILTER FACEPLATE 

ROUND GLASS CONSTRUCTION 

MAGNETIC FOCUS AND DEFLECTION 

UNIPO TENTIAL CATHODE 

11 9/L" X 15 3/N" RASTER SIZE 

EXTERNAL SINGLE FIELD ION TRAP 

ELECTRICAL DATA 

FOCUSING METHOD MAGNETIC 

D EFLECTIN6 METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.) CO DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.) 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 
GRID #1 TO ALL OTHER ELECTRODES 6 µµf 

OPTICAL DATA 

PHOSPHOR NUMDER NO. 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) E)E PERCENT 

MECHANICAL DATA 

OVERALL LENGTH 21 1~4 + 1~2 INCHES 

GREATEST DIAMETER OF BULB IB 7~B '}' 1~B INCHES 

MINIMUM USEFUL SCREEN DIAMETER 17 3~B INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP J1-21 

BASE SMALL SHELL DUODECAL 5 PIN BS-57 

BASING 12D 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION #~ ± ip DEGREES 

PIN 1 - HEATER 

PIN 2 - GRID NO. 1 
PIN 10 - GRID NO. 2 

PIN CONNECTIONS 

BOTTOM VIEW 

C OXTINUEU ON FOLLOWING PAGE 

PIN 11 - CATHODE 

PIN 12 - HEATER 

ANODE CAP 

TUNG-SOL ELECTRIC INC. EL ECTAON TUBE 01 VI SION NEWARK. NEW JERSEY. U. S. A, NOVEMBER 1~ 1953 PLATE }jµ66 



19GP4 

TUNE•=Ol 

C ONTINtlED FROM PRECEDING PAGE 

RATINGS 
DESIGN CEMiEP VALUES 

HEATER VOLTAGE 

HEATER CURRENT 

MAXIMUMDC ANODE VOLTAGE 

MAXIMUM DC GRID #2 VOLTAGE 

MAXIMUM GRID #i VOLTAGE 

OC NEGATIVE—BIAS VALUE 

DC POSITIVE—BIAS VALUE 

POSITIVE—PEAK VALUE 

MAXIMUIM DC PEAK HEATER—CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 

0.F TER EQUIPMENT WARM—UP PERIOD 

HEATE P. POSITIVE WITH RESPECT TO CATHODE 

SECONDS 

6.3 VOLTS 

0.6 AMP. 

19 OOO VOLTS 

41O VOI TS 

125 voLTs 

O VOLTS 

2 VOLTS 

410 VOLTS 

12S VOLTS 

125 voLrs 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE 13 OOO VOLTS 

DC GRID #2 VOLTAGE 25O VOLTS 

DC GRID #1 VOITAGE A -27 TO -(3 VOLTS 

DC FOCUSING COIL CURRENTS (APPROX.) 13O MA. 

DC ION TRAP CURRENT STANDARD COIL #111 (APPROX.) lO5 MA. 

AVISW L EXTINCTION Of UNOEFLECTED FOCUSED SPOT. 

B FOR STANDARD FOCUS COIL N109r OR EOUIVAL ENT, WI TX iME COMBINED GRID fl BIAS VOLTAGE AND 
VIDEO SIGNAL VOI TAGE ADJV STED TO PRODUCE A XIGXLI GMT BRI GNTNESS OF y0 F00T LAMBERTS OM A 
11 j!4" % 15 j/4^ PCI TURE SIZE. DISTANCE FROM REFERENCE LINE TO CENTER OF AIR GAP ON fOCUS 
COIL SMALL BE j.0 INCHES. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 MEGOHMS 

 1 
PLATE Nj467 NOVENBEN 1, lq 5j TU NG—$OL ELECTRIC INC. ELECTRON TUBE DIVISION NE wnRN, NEw JERSEY, V.S.A. 
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~  TUNG•SOL 
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19JP4 

TUNE•=Ol 

CATHODE RAY 

THE 19JP4 IS A DIRECT VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 
APPLICATIONS. ITS FEATURES INCLUDE: 

/~. 

GREY FILTER FACEPLATE 

MAGNETIC FOCUS AND DEFLECTION 

RECTANGULAR GLASS CONSTRUCTION 

UNIPOTENTI AL CATHODE 

12" X 16" RASTER SIZE 

EXTERNAL SINGLE FIELD ION TRAP 

ELECTRICAL DATA 
F OCUSING'METHOD MAGNETIC 

O EFLECTING METH00 MAGNETIC 

DEFLECTION ANGLE (APPROX.) 

HORIZONTAL 65 DEGREES 

D IA60NgL 7O DEGREES 

DIRECT INTEREIECTR00E CAPACITANCES (APPROX.) 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 
GRID #i TO ALL OTHER ELECTRODES 6 µµf 

OPTICAL DATA 
PHOSPHOR NUMBER N0. 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 66 PERCENT 

MECHANICAL DATA 
OVERALL LENGTH 20 13/16 ~' 3~$ INCHES 

GREATEST DIMENSIONS OF BULB 

D IAGONgL 1$ 5~$ ± 1~$ INCHES 

WIDTH 17 116 + 1~8 INCHES 

M 4NIMUM USEFUL SCREEN DIMENSIONS 

DIAGONAL 17 21/32 INCHES 

WIDTH 16 INCHES 

HEIGHT 1Q INCHES 

BULB CONTACT RECESSED SMALL CAVITYCAP Ji-21 
BASE SMALL SHELL DUODECAL 5 PIN BS-57 
BASING 12D 
BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION k6 + 30 DEGREES 

PIN 1 - HEATER 

PIN 2 - GRID NO. 1 

PIN 10 - GRID NO. 2 

PIN CONNECTIONS 

BOTTOM VIEW 

COMTIMUEO ON FOLLOWING PAGE 

PIN 11 - CA TMOOE 

PIN 12 - HEATER 

ANODE CAP 

 J 
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19JP4 

TUNB•89L 

LONTINU ED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE 5.3 VOLTS 

HEATER CURRENT O.6 AMP. 

MAXIMUM DC ANODE VOLTAGE IB OOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 41O VOLTS 

MAXIMUM GRID #1 VOLTAGE 

DC NEGATIVE—BIAS VALUE 125 VOLTS 

DC POSITIVE—BIAS VALUE O VOLTS 

P OSITIVE—PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM—UP PERIOD 15O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 15O VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE 12 OOO VOLTS 

DC GRID #2 VOLTAGE 3OO VOLTS 

DC GRID #1 VOL TAGE A —33 TO —77 VOLTS 

DC FOCUSING COIL CURRENTS (APPROX.J ~5 H' 2O~ MA. 

DC ION TRAP CURRENT STANDARD COIL #111 75 + 5O% MA. 

AVI$U AL E%TINCTIOX OF UNDEFL ECTED FOCUSED SPOT. 

BFOR 'STAND ARD FOCUS COIL X1091 OR EQUIVALENT, WI1H THE COMBINED GRID X1 BIAS VOLTAGE AND 
VIDEO SIGNAL VOLTAGE ADJU $TED TO PRODUCE A NIGMLI GMT BRIGHTNESS OF j0 F00T LAMBERTS ON A 
12" % 16" PICTURE SIZE. DISTANCE FROM REFERENCE LINE TO CENTER CF AIR GAP ON FOCUS 
COIL SHALL BE j.0 INCHES. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 ME6OHMS 

PLATE Xj470 NOVEMBER 1, i959~ tun G—soL EIELTRIL IXL. ELECTRON TUBE DIVISION NEWARK. NEW JER$ET. U.S.A. 
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19QP4 

TUNB•sOl 

CATHODE RAY 

THE 19QP4 IS A DIRECT VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 
APPLICATIONS. ITS FEATURES INCLUDE: 

MAGNETIC DEFLECTION 

GREY FILTER FACEPLATE 

EXTERNAL CONDUCTIVE COATING 

RECTANGULAR GLASS CONSTRUCTION 

UNIPOTENTIAL CATHODE 

12" X 16" RASTER SIZE 

EXTERNAL SINGLE FIELD ION TRAP 

LOM VOLTAGE ELECTROSTATIC FOCUS 

ELECTRICAL DATA 
FOCUSING METHOD ELECTROSTATIC 
DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.) 

HORIZONTAL 66 DEGREES 

DIAGONAL 7O DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.) 

CATHODE TO ALL OTHER ELECTRODES S µµf 

GRID #1 TO ALL OTHER ELECTRODES 6 µµf 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 75O µµf 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 5OO µµf 

P HO$PHOR NUMBER 

FLUORESCENT COLOR 

PH09PHORESCENT COLOR 

PER SIISTENCE 

OPTICAL DATA 

MECHANICAL DATA 
OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB 

DIAGONAL 

wIOTH 
MINIMUM USEFUL SCREEN DIMENSIONS 

DIAGONAL 

WIDTH 

HEIGHT 

BULB CONTACT 

BASE 

BASING 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION #6 + 10 DEGREES 

PIN i - HEATER 

PIN 2 - GRID NO. i 

PIN 6 - GRID N0. 4 

PIN 10 - GRID NO. 2 

PIN 11 - CATHODE 

PIN CONNECTIONS 

BOTTOM VIEW 

CONTINUED ON POILOWING PAGE 

21 1/8 ± 3/8 

18 5/8 + 1/8 
17 1/16 ± 1/8 

17 21/32 
16 
12 

RECESSED SMALL CAVITY CAP 

SMALL SHELL DUODECAL 6 PIN 

N0. 4 

WHITE 

WHITE 

MEDIUM 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

Ji-21 

86-63 

12L 

P IN 12 - HEATER 

ANODE CAP: 

GRID N0. 3 

TUN G-SOL ELECT0.IL INC. ELECTRON TUBE DIVISION NE WARN, NEW JERSEY S U.S.A. NOVEMBER 1~ 1953 PLATE Wj472 



19QP4 

TUNs•so~ 
CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE 5.3 VOLTS 

HEATER CURRENT O.0 AMP. 

MAXIMUM DC ANODE VOLTAGE 1H OOO VOLTS 

MAXIMUM DC GRID #4 VOLTAGE 5OO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 41O VOLTS 

MAXIMUM GRID #1 VOLTAGE 

DC NEGATIVE—BIAS VALUE 125 VOLTS 

DC POSITIVE—BIAS VALUE O VOLTS 

POSITIVE—PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 SECONDS UlO VOLTS 

AE TER EQUIPMENT WARM—UP PERIOD 15O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 15O VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE 12 OOO VOLTS 

DC GRID #4 VOLTAGE A -5O TO +350 VOLTS 

DC GRID #2 VOLTAGE 3OO VOLTS 

DC GRID #1 VOLTA6EB -j3 TO -77 VOLTS 

DC ION TRAP CURRENT STANDARD COIL #111 (APPROX.J 75 ± 50~ MA. 

A lp SET FOR 100 UAMP. 

BVI SU AI E%TINCTION OF UNOEFI ECTED FOCUSED SPOT. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 MEGOHMS 

PLATE ej47j NOVEMBER 1, 1953 TUNG—SOl ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK, NEW JERSEY, ~~, S. A, 
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20BP4 

TUNs•se~ 

CATHODE RAY 

THE 20BP4 IS A DIRECT-VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 

APPLICATIONS. ITS FEATURES INCLUDE: 

ROUND GLASS CONSTRUCTION UNIPOTEMTIAL CATNOOE 

NAOMETIC FOCUS ANO DEFlECT10M E%TERN AL SINGLE FIELD ION TRAP 

17" % 12 3/N" RASTER 512E 

ELECTRICAL DATA 

FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.) 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 

GRID #1 TO ALL OTHER ELECTR CDES 

OPTICAL DATA 

PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

MAGNETIC 

MAGNETIC 

54 DEGREES 

7 µµf 
8 µµf 

NO. 4 

WHITE 

WHITE 

MEOIUM 

MECHANICAL DATA 

OVERALL LENGTH 2H ± 3~4 INCHES . 

GREATEST DIAMETER OF BULB 2O ± 3~8 INCHES ~. 

MINIMUM USEFUL SCREEN DIAMETER ZH 3~4 INCHES 

BULB CONTACT MEDIUM METAL CAP Ci-5 

BASE SMALL SHELL OUODECAL 5 PIN 85-57 

BASING 124 

BULB CONTACT ALIGNMENT 

C1-5 CONTACT ALIGNS WITH PIN POSITION #} ± iJ DEGREES 

PIN i - HEATER 

PIN 2 - GRID NO. 1 

PIN 10 - GRID N0. 2 

PIN ii - CATHODE 

PIN CONNECTIONS 

BOTTOM VIEW 

CONTIMUEO OX FOLLOWING RAGE 

PIN 12 - HEATER 

ANODE CAP: 

GRID NO. } 

J 
T UN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION ME WAR N. MEW JER SEY r U.S.A. FEBRUARY lr 1954 PLATE Xj61j 



20BP4 

TUN6•SOL 

CONTI MIIEO FROM PPECEDING PAGE 

RATINGS 
DESIGN. CENTER VALUES 

HEATER VOLTAGE 

HEATER CURRENT 

MAX FMUM OC ANODE VOLTAGE 

MAX EMUM DC GR tD 4$ VOL iA GE 

MAXIMUM GRID #1 VOLTAGE: 

DC NE GATIVE- BIAS VALUE 

OC POSITIVE- BIAS VALUE 

POSITIVE- PEAK VALUE 

MAXIMUM DC PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE: 

DURING WARM-UP PERIOD NOT TO EXCEED 15 

AFTER EQUIPMENT WARM-UP PERIOD 

HEATER POSITIVE WITH RESPECT TO CATHODE: 

SECONDS 

6.3 voL.Ts 
O.EI AMP. 

2O OOO VOLTS 

410 voLTs 

1Z5 VOLTS 

O VOLTS 

Z VOLTS 

4Iv L'oLT~ 

140 VOLTS 

14O VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE IS OOO VOLTS 

DC GRID #2 VOLTAGE Z5O VOLTS 

DC GRID #1 VOL TA GE A - —27 TO {ij VOLTS 

OC FOCUSING COIL CURRENT (APPROX.)B 135 MA. 

AVI SU AL E%TINLTION OF UNDEFL ECTED FOCUSED SPOT. 

FOR STANDARD FOCUS COIL f106~ OR EQUIVALENT, WITH THE COMBINED GRID fl BIAS VOLTAGE ANO 
VIDEO SIGNAL VOLTAGE ADJUSTED TO PRODUCE A HIGHIIGMT BRIGNTNE55 OF 25 FOOT LAMBERTS ON A 
12 j/4" % 11" PICTURE SIZE. DISTANCE FROM REFERENCE LINE TO CENTER OF AIR GAP ON FOCUS 
COIL SMALL BE j.0 INCHES. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 MEGOHMS 

 f 

PLATE Nj614 FEBRUARY 1~ l95µ TUN G-SOL EL EC T0.IL INC. ELECTRON TUBE DIVISION ME WARN, NEW JERSEY. U.S.A. 
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20 C P4, 20CP4A, 
20CP4B, 20CP4C, 20CP4D 

TUNG•SOL 

CATHODE RAY 

THE 20CP4, 20CP4A, 20CP48, 20CP4C AND 20CP4D ARE DIRECT—VIEW PICTURE 
TUBES DESIGNED FOR USE IN TELEVISION APPLICATIONS. THEY ARE IDENTICAL 
WITH THE FOLLOWING EXCEPTIONS. 

20CPrA A 20CPOD - External conductive coating 

20CPA8 8 20CPND - ACum{Hazed 

20CPrC-Faceblate has been treated wi th a sflecular reflection reducing surface. 

THEIR COMMON FEATURES INCLUDE: 
GREY FILTER FACEPLATE 

MAGNETIC FOCUS A DEFLECTION 

RECTANGULAR GLASS CONSTRUCTION 

UMIPOTEMTIAL CATHODE 

17' % 12 9/r" RASTER SIZE 
EXTERNAL SINGLE FIELD ION TRAP 

ELECTRICAL DATA 
FOCUSING METHOD MAGNETIC 

D EFLECTIN6 METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.): 

HORIZONTAL 66 DEGREES 

DIAGONAL 7O DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 5 µ(1f 

GRID #i TO ALL OTHER ELECTRODES 6 µµf 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 20CPNA ?SO µµf 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 20CPN0 BOO µµf 

OPTICAL DATA 
PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPR OX.) 

RATINGS 
DESIGN CENTER VALUES 

66 

N0. 4 

WHITE 

WMI TE 

MEDIUM 

PERCENT 

HEATER-VOLTAGE 6.3 VOLTS 

HEATER CURRENT O.6 AMP. 

MAXIMUM DC ANODE VOLTAGE 1H OOO VOLTS 

MAXIMUM OC GRID #2 VOLTAGE 41O VOLTS 

MAXIMUM GRID #i VOLTAGE: 

OC NEGATIVE—BIAS VALUE 125 VOLTS 

DC POSITIVE—BIAS VALUE O VOLTS 

POSITIVE—PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

D UR ING WARM—UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM—UP PERIOD 15O VGL7S 

HEATER POSITIVE WITH RESPECT TO CATHODE 15O VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE T,5 MEGOHMS 

TYPICAL OPERATING CJNDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE 12 OOO VOLTS 

DC GRID #2 VOLTAGE jOO VOLTS 

DC GRID #1 VOLTA GE A —33 TO —7~ VOLTS 

DC FOCUSING COIL CURRENTS (APPROX.) 95 ~ 2O$ MA. 

OC ION TRAP CURRENT STANDARD COIL #iii (APPROX.) ~5 + 5O$ MA. 

AVI SU AL ExTI MCTION OF UMDE FL ECTED FOCUSED SPOT. 

BF OR STANDARD FOCUS COIL 1109, OR EQUIVALENT, WI TN THE COMBINED GRID !1 BIAS VOLT AGE AMD VIDEO 
SIGNAL VOLTAGE ADJUSTED TO PRODUCE A MI GMLIGNT BRIGHTNESS OF j0 FOOT LAMBERTS OM A 12 j/4"BY 
17" PICTURE SIZE. OI STANCE FROM REFERENCE LINE TO CEM TER OF AIR GAP OM FOLUS COIL SX ALL BE 
j.o IncnE s. 

CONTI HUED ON FOLLOWING PAGE 

TUN G-SCL ELECTgIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JER SE 7, U.S.A. APRIL 1. 1951 PLATE lV95V 



20CP4, 20CP4A 
20CP4B, 20CP4C, 20CP4D 

TONG•=OL 
COXTIM UED FROM PPECE DI XG PAGE 

MECHANICAL DATA 
C VERALL LENGTH 2j ~~j6 ± jIH INCHES 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 2O 332 + 1~8 INCHES 

WIDTH j8 jj~j6 } j~8 INCHES 

HEIGHT ju j5~j6 f j~8 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

D fAGO NAL j8 3~4 INCHES 

WIDTH j7 INCHES 

HEIGHT j2 3~4 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP J1-21 

BASE SMALL SHELL DUODECAL S PIN BS-57 

BASING 20CP4A, 20CPMD — 12N OTHERS 12D 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION #6 + 10 DEGREES 

20CP4A 8 20CPYD 

r~~~~777~/~///!. n//l/~~~~,"r'I,1~ 
/~I/~~ E%TVPN%l 

'~~/I / /~j/ /I //, ~ [OXOu[TI E COATINf. 

,✓/~ 20CPAA 8 20CP40 ONLY A/~ 

///~%/ I \ 

~//, 

,i~
ss

DRI IDNT~E 

'. ~~', 
u ucoN AE 

` /!}~!/l 

PIN CONNECTIONS 

PIN 1 — HEATER 

PIN 2 — GRID NO. 1 

PIN 10 — GRID N0. 2 

PIN 11 — CATHODE 

PIN i2 — HEATER 

ANODE CAP 

20CP4, 20CP4B 6 20CP4C 

BOTTOM VIEW BOTTOM VIEW 



TENTATIVE DATA 200P4,200P4A,20DP4B,200P4C 

TUNO.BQL  ~ 

CATHQDE RAY 

THE 20DPu, 20DPUA, 20DP48, AND 20DP4C ARE DIRECT—VIEW PICTURE TUBES 
DESIGNED FOR TELEVISION APPLICATIONS. THEY ARE IDENTICAL WITH THE 
FOLLOWING EXCEPTIONS: 

20DPiA A 20 DPNC - RZTXRXAL COXDOCTI7R COATINGS 

20DPN8 6 20DPNC - AL ONIXIZXD SCI(XRNS 

THEIR COMMON FEATURES INCLUDE: 
UMIPOTEMTiAI CATHODE SPHERICAL FACEPLATE 

MAGNETIC FOCUS ANO DEFLECTION GREY FILTER FACEPLATE 
RECTANGULAR GLASS CONSTRUCTION EXTERNAL SINGLE FIELD ION TRAP 

12 3/i" X 1)" RASTER SIZE 

ELECTRICAL DATA 
FOCUSING METHOD MAGNETIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE: (APPRO%.) 

HORIZONTAL 66 DEGREES 

DIAGONAL ~O DEGREES 

DIRECT INTERELECTRODE CAPACITANCES: (A PPROX.) 

CATHODE TO ALL OTHER ELECTRODES 5 uuf 

GRID ki TO ALL OTHER ELECTRODES 6 turf 

20DPiA AND 20 DPNC 
MA%IMUM E%TERNAL CONDUCTIVE COATING TO ANOCE X50 uu.f 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 5OO uuf 

OPTICAL DATA 
PHOSPHOR NUMBER p_4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 7j PERCENT 

MECHANICAL DATA 
OVERALL LENGTH 21 3/µ ± J'/B INCHES 
GREATEST DIMENSIONS OF BULB: 

DIAGONAL 20 3/32 ± 3/16 Iwcnes 
WIDTH 18 11/16 ± 3/16 INCHES 
HEIGHT 14 15/16 ± 3/16 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

WIDTH 1~ INCHES 

HEIGHT 12 3/u INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP JS- 21 
BASE SMALL SHELL DUODECAL 5 PIN 85-5'7 

BASING 200Pi AND IODPiN 12D 

20DPNA AMD 20DPNC 12N 

BUlB CONTACT ALIGNMENT 

Ji-21 CONTACT ALIGNS WITH PIN POSITION k6 ± 30 DEGREES 

20DP4 AND 20DPNN 

BOTTOM VIEW 

PIN CONNECTIONS 

PIN i - HEATER 

PIN 2 - GRID N0. i 

PIN i0 - GRID N0. 2 

PIN ii - CATHODE 

PIN 12 - HEATER 

ANODE CAP: 

GRID N0. } 

200PiA AND 20DPNC 

BOTTOM VIEW 

CO NTINUEO ON FOLLOWING PNGE 

 J 

TUNG-SOL ELECTRIC INC. EI ECTROM TUBE DIVISION BLOOwF1EL D. MEW JEPSE Y. U.S.A. NOVEMBER i, 1954 PLATE •4121 



200P4, 20DP4A, 20DP46, 20DP4C 

r  TUNO.80L - 

C OjITIN UED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE 

HEATER CURRENT 

MAXIMUM DC ANODE VOLTAGE 

MAXIMUM DC GRID #2 VOLTAGE 

MAXIMUM GRID #1 VOLTAGE: 

OC NEGATIVE—BIAS VALUE 

DC POSITIVE—BIAS VALUE 

POSITIVE—PEAK VALUE 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 

AFTER EQUIPMENd WARM—UP PERI00 

HEATER POSITIVE WITH RESPECT TO CATHODE 

TENTATIVE DATA 

SECONDS 

5.3 voLTs 
O.6 AMP. 

18 OOO VOLTS 

410 voLTs 

125 VOLTS 

O VOLTS 

2 VOLTS 

UlO VOLTS 

18O VOLTS 

180 voLTs 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOL TA GE A

DC GRID #2 VOLTAGE 

DC GRID #1 VOL TA GE B

OC FOCUSING COIL CURRENTC (APPROX.) 

ION TRAP FIELD STRENGTH (APPROX.) 

16 O0o voLrs 
300 voLTs 

—28 ro —72 voLTs 
95 MA. 

35 GAUSSES 

A BRILLIANCE AND DEFINITION DECREASE NI Tn DECREASING ANODE VOLTAGE. IM GENERAL, THE ANODE VOLTAGE 
S NOULD MOT BE 1E55 TNAM THIS VALUE. 

BVI $U AL EXTINCTION OF FDCU SFD RASTER. 

CFOR STANDARD FOCUS COIL f109~ OR EOUI VAL ENT, WITH THE COMBINED GRID fl BIAS VOLTAGE AND VIDEO 
SIGNAL VOLTAGE ADJUSTED TO PRODUCE A NI GNLIGNT BRI GNTNESS OF 20 F00T LAMBERTS ON A 12 j/V" BT 
17" PICTURE SIZE. DISTANCE FROM REFERENCE LINE TO CENTER OF AIR GAP ON FO[US COIL SHALL BE 
j INCNE S. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 MEGOHMS 

PLATE N4122 MQNEYBER 1, 195V TUNG-SOL EL ECTPIC INC. EI ECTRON TUBE DIVISION Bl00Yf1EL D. MEN JEN SE T, U.S.A. 



200P4, 200P4A, 20DP48, 20DP4C 

TUNO.80L 

20 2± 
6„ 

I8 1~ +3  
es is 

17'I MIN. SCREEN WI DTN 

 14
15"+311

— ~, 16 16 
 12411MIN. SCREEN HE IGHT~ 
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14g 
+ 3" 
'I6 

7 I" 

2 
_+ ~„ XEEP THIS SPACE 

~6 CIEAR FOR ION 

1 
TRAP MAGNET 

e71 Q 
N 

5" 
8 
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~ 
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  ~ _ ~ 

~ 11+ 11, 
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?~ x 
/ \ ~3~. 
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BG 
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20FP4 

TUNB•SOt 

CATHODE RAY 

THE 20FP4 IS A DIRECT-VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 
APPLICATIONS. (TS FEATURES INCLUDE: 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

GREY FILTER FACEPLATE UNIPOTENTIAL CATHODE 

RECTANGULAR GLASS CONSTRUCTION EXTERNAL SINGLE FIELD ION TRAP 

17 1/#' X 19 1/N" RASTER SIZE 

ELECTRICAL DATA 

FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.): 

HORIZONTAL 

DIAGONAL 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 

C ATHOOE TO ALL. OTHER ELECTRODES 

GRID #i TO ALL OTHER ELECTRODES 

OPTICAL DATA 

PHOSPHOR NUMBER 

FLUORESCENT C040R 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 

t~CNANICAL DATA 

OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB: 

O IAGONAL 

WIDTH 

MINIMUM USEFUL SCREEN DIMENSIONS: 

DIAGONAL 

WIDTH 

HEIGHT 

BULB CONTACT 

BASE 

BASING 

PIN 1 — HEATER 

PIN 2 — GRIO NO. i 

PIN 6 — GRID N0. 4 

PIN i0 — GRID N0. 2 

PIN li — CATHODE 

ELECTROSTATIC 

MAGNETIC 

66 DEGREES 

70 DEGREES 

5 µµf 
6 µµf 

66. 

21 3/u ± 3/8 

20 3/32 ± 1/B 
18 11/16 + 1/8 

18 3/8 
17 1/u 
13 1/u 

RECESSED SMALL CAVITY CAP 

S MALI SHELL DUODECAL 6 PIN 

PIN CONNECTIONS 

BOTTOM VIEW 

C ON TI NGEO OM TOLL OWING PAGE 

N0. 4 

WHITE 

WHITE 

MEDIUM 

PERCENT 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

~i-2i 

86-63 

S2M 

PIN i~ — HEATER 

ANODE CAP: 

GRID N0. 3 

GRID N0. 5 
COLLECTOR 

TU NG-SOl ELf LTRIL INC. ELECTRON TUBE DIVISION NE WARN. NEW JER SET. U.S.A. JANU ART 1, 1954 PLATE s3590 



20FP4 

TUNE-SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE 6.j VOLTS 

HEATER CURRENT O.6 AMP. 

MAXIMUM OC COLLECTOR S GRID #3, GRID #S VOLTAGE ].$ OOO VOLTS 

MAXIMUM DC GRID #4 VOLTAGE 5 OOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 41O VOLTS 

MAXIMUM GRID #i VOLTAGE: 

DC NEGATI VE- BIAS VALUE 125 VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

POSITIVE-PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM- UP PERIOD NOT TO EXCEED 15 SECONDS 4].O VOLTS 

AFTER EQUIPMENT WARM- UP PERIOD ~$O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1$O VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC IECTOR~ GRID #}~ GRID #5 VOLTAGE 1Z OOO VOLTS 

DC 6; ID #4 VOLTAGE 2jOO TO j2OO VOLTS 

DC GRID #2 VOLTAGE jOO VOLTS 

DC GRID #1 VOLTAGEA -jj TO -~~ VOLTS 

DC ION TRAP CURRENT STANDARD COIL #iii (APPROX.) ~5 '~ 5O$ MA. 

DC GRID #4 CURRENT -15 TO }2j MA. 

AVISU AL ENTINCTIOM OF UNOEFL ECTEO FOCUSED SPOT. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RE57STANCE 1.5 ME60HMS 

PI RTE N7591 JANUARY 1, 195V TUN G-SOL ELECTRIC IAIE. ELECTR OM TUBE Ot VISION NE~ARN, MEM JERSEY, U.S.A. 



20FP4 

TUN6•SOL 

17 11 SCREEN WIDTH 

TUNG-SOl ELECTRIC INC. EL ECTpOX TUBE OIVI SIOM NE WARN, NEW JER SEY~ U.S.A. JANUARY 1~ 1954 PLATE }3592 





20GP4 

TUNo•:o~ 

CATHODE RAY 

THE 20GPu IS A DIRECT—VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 
APPLICATIONS. ITS FEATURES INCLUDE: 

ELECTROSTATIC FOCUS 

GREY FILTER FACEPLATE 

EXTERNAL CONDUCTIVE COATING 

RECTANGULAR GLASS CONSTRUCTION 

NAGMETtC DEFLECTIO~M 

UNIPOTENTIAI CATNODE 

17 1/N' X 19 1/N' RASTER SIZE 

EXTERNAL SINGLE FIELD ION TRAP 

ELECTRICAL DATA 

F OCUSI~NG METHOD ELECTROSTATIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.): 

HORIZONTAL 66 DEGREES 

VERTICAL 5O DEGREES 

DIAGONAL TO DEGREES 

DIRECT INTER ELECTRODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 5 LLµf 
GRID iFi TO ALL OTHER ELECTRODES 6 µµf 

EXTERNAL CONDUCTIVE COATING TO ANODE (MAX.) 75O µµf 

EXTERNAL CONDUCTIVE COATING TO ANODE (MIN.) 5OO µµf 

OPTICAL DATA 

P HOSPMOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSiSTE NCE 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 

MECHANICAL DATA 

OVERALL LENGTH 

GREATEST DIMENSIONS OF 0UL0: 

DIAGONAL 

WIDTH 

HEIGHT 

MINIMUM USEFUL SCREEN DIMENSIONS: 

DIAGONAL 

WIDTH 

HEIGHT 

O ULB CONTACT 

BASE 

BASING 

BULO CONTACT ALIGNMENT 

J1-21 CONTACT ALIGN$ WITH PIN POSITION 

PIN 1 - HEATER 

PIN Z - GRID NO. 1 

PiN 6 - GRID N0. 4 

PIN 10 - GRID N0. 2 

PIN ii - CATHODE 

$LIEF 1 DE 

66 

21 3/u ± 3/e 

20 3/32 + 3/16 
18 11/16 '+ 3/16 
14 15/16 ~F 3/16 

18 5/e 
L7 1/4 
13 1/u 

R ECESSEp SMALL CAVITY CAP 

SMALL SMELL DUODECAL 6 PIN 

N6 

PIN CONNECTIONS 

BOTTOM VIEW 

+ }O DEGREES 

N0, q 

WHITE 

WHITE 

SHORT 

PERCENT 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

Ui-21 

86-6} 

12L 

PIN 12 - NEATER 

ANODE CAP: 

GRID NO. } 

GRID NO. S 

COLLECTOR 

C ONTINUEO OM F011O~ING PAGE 

TUNG-SOl ELECTRIC INC. EI ECTRON iU Nf DI.VI SION ME MARK. ■EN JEN SCI. V.S.A. JANU IRI 1, 145R vC ATE ~}+~9~ 



20GP4 

TUNIi•SOL 

C ONTINUEO FROM PRECEDING PAGE 

RATINGS 
DESIGX [ENTER VALUES 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT O.F AMP. 

MAXIMUM OC COLLECTOR I GRID /}, GRID #5 VOLTAGE 1H OOO VOLTS 

MAXIMUM DC GRID #4 VOLTAGE jE OOO VOLTS 

MAXIMUM DC 6R ID #2 VOLTAGE 5OO VOI TS 

MAXIMUM GRID ki VOLTAGE: 

DC NEGATIVE-BIAS 4ALUE 125 VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

POSITIVE- PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM- UP PERIOD NOT TO EXCEED 15 SECONDS 41G VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD LSO VOLTS 

HEATER POSITIVE WITH RESPECT TO CA 7H ODE 1F30 VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC COLLECTOR, GRID #}, GRID #5 VOLTAGE 

DC GRID #4 VOLTAGE 

DC GRID #2 VOLTAGE 

DC GRID #i VOL TAGE A

DC ION TRAP CURRENT STANDARD COIL #111 

GRID #4 CURRENT 

GRID #2 CURRENT 

AVI SU AL ENTINCTI ON OF UNDEFlEC 7ED FOCUSED SPOT. 

(APPROX.) 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 

14 000 
2750 To 3740 

300 
—33 To —77 

75 
—j5 To +25 
—15 ro +15 

VOLTS 

VOLTS 

V OI TS 

VOLTS 

MA. 

IJ.AMP. 

VAMP. 

1.5 MEGO.HMS 

 J 

PI ATE Nj594 JANUARY 1~ 1954 TUM G-SOL EI ECTRIC INC. ELECTRON TUBE DIVISION ME WARN. MEN JER SEY~ U.S.N. 



20GP4 

TUNO•=OL 
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TENTATIVE DATA 
20HP4, 20HP4A, 

20HP4B, 20HP4C, 20HP40 
TUNt3•SOL  ~ 

CATHODE RAY 

THE 20HP4, 20HP4A, 20HP4B, 20HP4C, AND 20HP4D ARE DIRECT VIEW PICTURE 
TUBES DESIGNED FOR TELEVISION APPLICATIONS. THEY ARE IDENTICAL WITH THE 
FOLLOWING EXCEPTIONS: 

20MP;A 6 20NP#D - EXTERNAL CONDUCTIVE COATINGS 

20NP#C 8 20NP#D - AL UMINI~RD SCREENS 

20HP;8 - FROSTED FACEPLATF, 

THEIR COMMON FEATURES fNCLUDE: 
SPHERICAL FACEPLATE MAGNETIC DEFLECTION 

GREY FILTER FACEPLATE UNIPOTENTIAI CATHODE 
EXTERNAL SINGLE FIELD ION TRAP 12 9/;" X 17" RASTER SIZE 

LOM VOLTAGE ELECTROSTATIC FOCUS RECTANGULAR GLASS CONSTRUCTION 

ELECTRICAL DATA 
FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.): 

LOW VOLTAGE ELECTROSTATIC 

MAGNETIC 

HORIZONTAL 66 DEGREES 

DIAGONAL ]O DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.j: 

CATHODE TO ALL OTHER ELECTRODES rj µµf 

GRID Ni TO ALL OTHER ELECTRODES 6 µµf 
20NP#A AMD 20N P#D ONLY 

MAXIMUM EXTERNAL CONDUCTIVE COATINGA Z 5OO µuf 

MINIMUM EXTERNAL CONDUCTIVE COATINGA ]50 µµf 

AE %TERN AL COXDULTI VE COATING MUST BE GROUNOE D. 

OPTICAL DATA 
PHOSPHOR NUMBER P¢ 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

FACEPIA TE LIGHT TRANSMISSION AT CENTER (gPPROX.) ]3 PERCENT 

MECHANICAL DATA 
OVERALL LENGTH 21 3/u ± 3/8 INCHES 
GREATEST DIMENSIONS OF BULB: 

DIAGONAL 20 3/32 ± 3/16 INCHES 
WIDTH 18 11/16 t 3/16 INCHES 

HEIGHT l4 )_5/16 f 3/16 INCHES 
MINIMUM USEFUL SCREEN DIMENSIONS: 

WIDTH 1] INCHES 

HEIGHT 12 3/4 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP J1-21 
BASE SMALL SHELL DUODECAL (. PIN 66-63 
BASING 20HP#, 20NP;B AND 20 HP#C 12M 

20NP;A AND 20HP#D 12L 
BULB CONTACT ALIGNMENT 

U1-21 CONTACT ALIGNS WITH PIN POSITION N6 ±~ 3O pEGREES 

20HP#, 20NP#B A 20NP#C 

BOTTOM VIE:V 

PIN CONNECTIONS 

PIN 1 - HEATER 
PIN 2 - GRID N0. 

PIN 6 - GRID NO. 

PIN 1p - GRID N0. 

PIN 11 - CATHODE 

PIN 12 - HEATER 

ANODE CAP; 

GRID N0. 3, 

GRID N0. 5, 

COLLECTOR 

i 

4 

2 

20HP#A 8 20NP;D 

80 TTOM VIEW 

CONTINUED OX FOLLOWING PAGE 

TUXG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFIELD, NEW JERSEY, U.S.A. XOVEN BER 1, 1954 PLATE iM4124 



20HP4, 20HP4A, 
20HP4B, 20HP4C, 20HP4p 

i  TUNB•:OL 

TENTATIVE DATA 

CONTINUED FR OY PRECEDI MG PAGE 

~/ 

RATINGS 
DESIGN CENTEN VNLUES 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CUNRENT 0.6 AMP. 

MAXIMUM DC ANODE VOLTAGE j6 OOO VOLTS 

MAXIMUM DC GRID yq VOLTAGE (FOCUSING ELECTR OOE) -5OO TO +1000 VOLTS 

MA%IMUM GRID iW2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID Ni VOLTAGE: 

NEGATIVE- BIAS VALUE (DC) j'Z Fj VOLTS 

POSITIVE- BIAS VALUE (DC) O VOLTS 

POSITIVE- PEAK VALUE 2 VOLTS 

MA%IMUM DC PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM- UP PERICD NOT TO EXCEED 15 SECONDS UjO VOLTS 

AFTER EQUIPMENT WARM- UP PERIOD 18O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHOOE jEO VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOL TAGE B j4 OOO VOLTS 

DC GRID N4 VOL TA GEC - 5O TO +310 VOLTS 

DC GRID M2 VOLTAGE 3OO VOLiS 

DC GRID Mi VOL TA GE D -2B TO -]2 VOLTS 

ION TRAP MAGNET FIELD STRENGTH (APPROX.) 3O GAUSSES 

B 
BRILLIANCE AMD OE FI MITI OM DECREASE wIMT DECRE ASING ANODE VOLTAGE. IM LEMER AI. THE ANODE VOI TALE 
S MOULD NOT BE lESG TM AN THIS VALUE. 

GwI TN THE COMBINED GRID N1 BIAS VOLTAGE AND VIDEO-G16N AL VOLTAGE ADJUSTED TO GIVE AX ANODE 
CURPENT OF 100 YICROAYPERES ON A 10 j/4" X 14 1/V" PICTURE SIZE. 

DVI SU AL EXTINCTI OM OF FO CU SEO RASTER. 

CIRCUIT VALUES 

MAXIMUM GRtO •1 CIRCUIT RESISTANCE 1 .'~ MEGOHMS 

PLATE Nv175 NOVEMBER 1,. 1D5V TUM G-GOL EL ECiRIC INC. EL ECTR OII TUBE DIVISION BL OOMFI EL D. NEw JERSEY. U.S.A. 
t 



20HF4, 20HP4A, 20HP48, 20HP4C, 20HP4p 

TUNG•SOL 
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20JP4 

TUN6•SOL 

CATHODE RAY 

THE 20JP4 IS A DIRECT—VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 

APPLICATIONS. ITS FEATURES INCLUDE: 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

GREY FILTER FACEPLATE UMIPOTENTIAL CATHODE 

EXTERNAL CONDUCTIVE COATING 17" X 12 3~N" RASTER SIZE 

RECTAMGU LAR GLASS CONSTRUCTION EXTERNAL SINGLE FIELD ION TRAP 

ELECTRICAL DATA 

FOCUSING METHOD ELECTROSTATIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.): 

HORIZONTAL 65 DEGREES 

DIAGONAL ~0 DEGREES 

D IRECT INTERELECTRODE .CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 6.O µµf 

GRID N1 TO ALL OTHER ELECTRODES 6.5 µµf 

MAXIMUM EXTERNAL CONDUCTIWE COATING TO ANODE 750 µµf 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 500 µµf 

OPTICAL DATA 

PHOSPHOR NUMBER N0. 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 66 PERCENT 

MECHANICAL DATA 

OVERALL LENGTH 21 j/4 + j/8 INCHES 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 20 3/32 + j,/8 INCHES 

WIDTH ~8 11/16 + 1/B INCHES 

HEIGHT lu 15/16 ± 1/8 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

WIDTH 1~ INCHES 

HEIGHT 12 j/LI INCHES 

B UL•B CONTACT RECESSED SMALL CAVITY CAP Ji-21 

BASE SMALL SHELL DUODECAL 5 PIN BS-57 

BASING 12P 

BULB CONTACT ALIGNMENT 

Ji-21 CONTACT ALIGNS WITH PIN POSITION 46 + 30 DEGREES 

PIN CONNECTIONS 

PIN i — NEATER 

PIN 2 — GRID N0. 1 

PIN 10 — GRID N0. 2 

CONTIMU ED OX FOLLOwIMG PAGE 

PIN 11 — CATWODE 

PIN 12 — HEATER 

ANODE CAP 

TUN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION ME wAR X, MEW JERSEY, U.S.A. JANUARY 1, 195'1 PLATE s3596 



20JP4 

TONO•tOl 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE ().3 VOLTS 

HEATER CURRENT O.C) AMP. 

MAXIMUM DC ANODE VOLTAGE L$ OOO VOLTS 
MAXIMUM DC GRID N2 VOLTAGE 5OO VOLTS 
MAXIMUM GRID iMi VOLTAGE: 

DC NEGATIVE- EiIAS VALUE 1Z5 VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

P OSITI VE- PEAK VALUE '2 VOLTS 

MAXIMUM DC PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD 1$O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1$O VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE 

DC GRID M2 VOLTAGE 

DC GRID #'1 VOL TA GE A

DC ION TRAP CURRENT STANDARD COIL M111 

AYI SU AL E%TINCTION OF UNDEFL ECTED fOCU SED SP Oi. 

1Z OOO VOLTS 

300 voLTs 
—33 TO —77 VOLTS 

(APPROX.) 50 ± 50~ MA. 

CIRCUIT VALUES 

MAXIMUM GRID Ni CIRCUIT RESISTANCE j.5 MEGOHMS 

~ J 
PLATE Ij S9T JANU ARV 1, 1954 TDNG-SOl ELECTRIC INC. LI ECTRDN TUBE DIVISION NE WARN, MEM JERSEY, U.S.A. 



20JP4 

TUNE-SOL 
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20LP4 

TUNo•ao~ 

CATHObE RAY 

' 1 
THE 20LP4 IS A DIRECT—VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 
APPLICATIONS. ITS FEATURES INCLUDE: 

MAGNETIC DEFLECTION 

GREY iILTER FACEPLATE 

RECTANGULAR 6lASS CON STkUCT10M 

LOY VOLTAGE ELECTROSTATIC FOCUS-

UNIPOTENTIAL CATHODE 

17' X 13 1/N' RASTER SIZE 

EXTERNAL CONDUCTIVE COATING 

EXTERNAL SINGLE FIELD ION TRAP 

ELECTRICAL DATA 

FOCUSING METHOD ELECTROSTATIC 

DEFLECTING METH00 MAGNETIC 

DEFLECTION ANGLE (APPROX.): 

HORIZONTAL 66 DEGREES 

DIAGONAL ~0 DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 
GRID MS TO AlL OTHER ELECTRODES 6 µµf 

M AX I.MUM EXTERNAL CONDUCTIVE COATING TO ANODE 1 500 µµf 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 75D µµf 

OPTICAL DATA 

PHOSPHOR NUMBER SULFIDE TYPE NO. 4 

FLUORESCENT COLOR WHITE 

P HOSPMORESCENT COLOR WHITE 

PERSISTENCE SHORT 

FACEPLATE LIGHT TRANSMISSION, AT CENTER (APPROX.) 64 TO 72.5 PERCENT 

MECHANICAL DATA 

OVERALL LENGTH 21 j~4 ± j~$ INCHES 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 20 3/32 ± 1~/8 INCHES 

WIDTH 1$ 1116 ~' ],~$ INCHES 

HEIGHT lu 15/16 ± 1~$ INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

WIDTH 17 INCHES 

HEIGHT lj 1~4 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP JS-21 

BASE SMALL SHELL DUOOECAL 6 PIN 86-63 
BASING 12L 

BULB CONTACT ALIGNMENT 

Ji-21 CONTACT ALIGNS WITH PIN POSITION N6 

PIN i - HEATER 

PIN 2 - GRID N0. i 

PIN 6 - GRiD N0. 4 

PIN 10 - GRID N0. 2 

PIN CONNECTIONS 

BOTTOM Y'1 EW 

CONTINUED ON FOLL ONING PAGE 

}p DEGREES 

PIN 11 — CATHODE 
PIN 12 - NEATER 

ANODE CAP 

TUN G-SOL ELECTRIC INC. ELECTRON TUBE OI VISION ME NARK. MfN JER SET. U.S.A. fElRUART 1~ 19yr PLATE s76 Ry 



20LP4 

TUNE-!8L 

COMTIMUEO FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALVES 

HEATER VOLTAGE G.3 VOLTS 

HEATER CURRENT O.6 AMP. 

MAXIMUM DC GRID f2 VOLTAGE 

(WITH PROTECTIVE FACE VIEWING WINDOW)A L6 OOO VOLTS 

MAXIMUM DC GRID i4 VOL TAGEB -1000 TO }2000 VOLTS 

MAXIMUM OC GRID i2 VOLTAGE 500 VOLTS 

MAXIMUM GRID K1 VOI TAGE: 

OC NEGATIVE-BIAS VALUE L25 VOLTS 

OC POSITIVE- 81AS VALUE O VOLTS 

P OSITIVE-PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS 410 VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD 1$O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1$O 

AIF THIS TUBE IS OPER ATEO AT VOLTAGES IN E%CE SS OF 16r 000 VOLTS %-RAT RADI ATI OM SN IEl01 NG NAT 
BE MECE SSApT TO AVERT POSSIBLE DANGER OF~ PERSONAL INJURY FROM PROLONGED EXPO SU Rf AT CI OSE 
RANGE. 

BTME FOCUSING ELECTRODE MAT BE MODULATED WITHIN THE MA%INUN RANGE GIVEN NI TROUT DAMAGING THE 
TUBE. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

OC ANODE VOLTAGE 14 OOO VOLTS 

DC GRID M4 VOLTAGE O VOLTS 

DC GRID M2 VOLTAGE 3OO VOLTS 

DC GRID Mi VOL TA GEC -jj TO -]] VOLT$ 

ION TRAP FIELD INTENSITY (APPROX.) 35 GAUSSES 

CVISU AL E%71 NCTIOR OF UROEFL ECTED FOCUSED SPOT. 

CIRCUIT VALUES 

MAXIMUM GRID N1 CIRCUIT RESISTANCE 1.5 MEGCMMS 

 J 

PLATE A)526 FEBRUARY lr 1954 TUR 6-SOL ELECTRIC INC. ELECTROR TURF OI YI SIGN NEWARN. MEN JER SET T U.S.A. 



20LP4 

~  TUNO•SO!  ~ 
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20MP4 

TUNO.80L 

CATHODE RAY 

THE 20MP4 IS A DIRECT-VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 

APPLICATIONS. ITS FEATURES INCLUDE: 

MAGNETIC DEFLECTION 

GREY FILTER FACEPLATE 

RECTANGULAR GLASS CONSTRUCTION 

lOY VOLTAGE ELECTROSTATIC FOCUS 

UMIPOTEMTIAL CAT WIDE 

EXTERNAL CONDUCTIVE COATING 

17 1/i' X 19 1/~' RASTER SIZE 

EXTERNAL SINGLE FIELD ION TRAP 

ELECTRICAL DATA 

FOCUSING METHOD ELECTROSTATIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.): 

HORIZONTAL 66 DEGREES 

VERTICAL 5O DEGREES 

DIAGONAL 7O DEGREES 

DIRECT INTE RELECTRODE CAPACITANCES (APPROX.): 

CATHODE TO ALl OTHER ELECTRODES 5 µµf 

GRID ,Yi TO ALL OTHER ELECTRODES 6 µ(1f 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 75O µµf 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 5OO µµf 

OPTICAL DATA 

PHOSPHOR NUMBER SULFIDE TYPE N0. 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE SHORT 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 66 PERCENT 

MECHANICAL DATA 
OVERALL LENGTH 21 j/4 ± 3/8 INCHES 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 20 3/32 ± 3/16 INCHES 

WIDTH 1$ 11/16 ± 3/16 INCHES 

HEIGHT 14 15/16 ± 3/16 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

DIAGONAL ~$ 5/$ INCHES 

WIDTH 1~ 1/4 INCHES 

HEIGHT lj 1/lj INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP J1-21 

BASE SMALL SHELL DUODECAL 6 PIN 86-6} 

BASING 12L 

BULB CONTACT ALIGNMENT 

U1-21 CONTACT ALIGNS WITH PIN POSITION #'6 ± 30 DEGREES 

PIN 1 - HEATER 

PIN 2 - GRID N0. 1 

PIN 6 - GRID N0. 4 

PIN 10 - GRID N0. 2 

PIN 11 - CATHODE 

PIN CONNECTIONS 

BOTTOM VIEW 

PIN 12 - HEATER 

ANODE CAP: 

GRID N0. } 

GRID N0. 5 

COLLECTOR 

LONTI RUED ON FOLLOWING PAGE 

LI`G-SOL ELECTRIC INC. ELECTRON TU BF DIVISION NE WAR N, NEW JERSEY, U.S.A. MARCX 1, 1954 PLATE tj649 



20MP4 

TUNB•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE 6.j VOLTS 

HEATER CURRENT O•G AMP. 

MAXIMUM DC GRID N3. GRID !S, COLLECTOR VOLTAGE LE) OOO VOLTS 

MAXIMUM DC GRID N!4 VOLTAGE -gOO TO }lOOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID Yi VOLTAGE: 

DC NE GA TI VE- BIAS VALUE 1'2 jr VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

P OSITIVE- PEAK VALUE Z VOLTS 

MAXIMUM DC PEAK HEATER- CATH^DE VOLTAGE: 

HEATER NE G.4TIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM- UP PERIOD 1$O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1$O VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC GRID #'}~ GRID !S, COLLECTOR VOLTAGE L4 OOO VOLTS 

DC GRfD k4 VOLTAGE (FOCUSING ELECTRODEJ A - 55 TO }jOO VOLTS 

DC GRID MS VOLTAGES -jj TO -~~ VOLTS 

ION TRAP MAGNET (RATED STRENGTH) L15 GAUSSES 

AFOR ARODE LURR EYT OF 100 VAMP. 

RVISU AI E%TIMLTIOM OF UNDEFI ECTED FOCUSED SPOT. 

CIRCUIT VALUES 

MAXIMUM GRID Ni CIRCUIT RESISTANCE Z.5 MEGONMS 

 J 
RL ATE •1050 MARCH 1, 1954 TUN G-SOL EL ECTpIC IML. EI ELTRON TUBE DIVISION MERARN, MEW JERSEY, U.S.A. 
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21ACP4, 21ACP4A 

TYN®•=0L 
CATHODE RAY 

THE 21ACP4 AND 21ACP4A ARE DIRECT-VIEW PICTURE TUBES DESIGNED FOR USE 
IN TELEVISION APPLICATIONS. THEY ARE IDENTICAL EXCEPT FOR THE ALUMINIZED 
SCREEN ON THE 21ACPUA. THEIR COMMON FEATURES INCLUDE: 

UNIP07ENTIAL CATHODE 

EXTERNAL CONDUCTIVE COATING 

MAGNETIC FOCUS AND DEFLECTION 
RECTANGULAR GLASS COM STRUCTION 

FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.): 
HORIZONTAL $S DEGREES 
VERTICAL ()$ DEGREES 
DIAGONAL 9O DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 
CATHODE TO ALL OTHER ELECTRODES cj Gulf 
GRID #1 TO ALL OTHER ELECTRODES ( u.u.f 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 75O uu.F 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE ,SOD uuf 

SPHERICAL FACEPLATE 
GREY FILTER FACEPLATE 

EXTERNAL SINGLE FIELD IOM TRAP 
1. 7/B' X 18 18/16° RASTER SIZE 

ELECTRICAL DATA 
MAGNETIC 

MAGNETIC 

OPTICAL DATA 
PHOSPHOR NUMBER SULFIDE TYPE P- q 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE SHORT 

FACEPLATE TRANSMISSION AT CENTER (APPROX.) T1 PERCENT 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 6.j VOLTS 

HEATER CURRENT O.E) AMP. 

MAXIMUM DC ANODE I GRID #3 VOLTAGE ZO OOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE jFOO VOLTS 

MAXIMUM GRID #1 VOLTAGE: 
DC NEGATIVE- BIAS VALUE 12S VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 
P OSITI VE- PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK NEATER- CATHODE VOLTA GE:A
HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS ulO VOLTS 
AFTER EQUIPMENT WARM-UP PERIOD 1$O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1$O VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.S MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICSB
DC ANODE, GRID #} VOLTA6EC 16 OOO VOLTS 

DC GRID #2 VOLTAGE jOO VOLTS 

DC GRID #1 VOITAGE D -2$ TO -72 VOLTS 

DC FOCUSING COIL CURRENT (APPROX.)E 117 MA. 

ION TRAP FIELD INTENSITY (APPROX.) µO GAUSSES 

ACATXODE SN OUL D' BE RETURNED 70 ONE SIDE OR TO TXE NIO-TAP Of TXE NEATER TRANSFORMER WINDING. 

BIF THIS TUBE IS OP ER ATEO IN EXCESS OF 16,000 VOLTS, X-RAY RADIATION SHI ELOING MAY BE NECESSARY 
TO AVERT POSSIBLE DANGER fgON PROL OMG ED EXPOSURE. 

CBgILLIAN CE AND DEFINITION DECREASE WI TN DECREASING ANODE VOLTAGE. IN GENERAL, THE ANODE 
VOLTAGE SX OVLD p0T BE LESS TX AN 14,000 VOLTS. 

DVI SU AL E%TINCTION OF FOCUSED RASTER. 

E FOR STANDARD FOCUS COIL N109, OR EOUI"AL ENT, WITH THE CO NBIN EO GRID Al BIAS VOLTAGE AND VIDEO 
SIGNAL VOI TAGE ADJUSTED TO PRODUCE A NIGNLI GXT BRI GXTXESS OF 20 F00T LANNERTS ON A 14 7/e" BY 
18 15/16" PICTURE SIZE. OI STANCE FR ON REFERENCE LINE TO CENTER OF AIR GAP OM FOCUS COIL SMALL 
BE j. TS IXCX ES. 

COMTi NU ED ON FOLLOWING PAGE 

-itNDICATES A CX AN GE. 

TANG-SOL ELECTRIC INC. ELECTRON TUNE DIVISION BLOONFIEI Gr-..NEW JER SET, V.S.A. YAT 1~ 1955 PLATE ~V 



21ACP4, 21ACP4A 

TUNO•!OL 
CONIINUFD fROY (RECEDING PAGE 

NECHANICAL DATA 
OVERALL -I ENGTM 2Q f 3/$ INCHES 

GREATEST DIMENSIONS Of 8UL8: 

DIAGONAL 21 3/$ f 1/$ INCHES 
WIDTH ~ 1/4 f 1/$ INCHES 
HEIGHT 16 3/8 t 1/$ INCHES 

MIN. USEFUL SCREEN DIMENSIONS: 
DIAGONAL ZO L/4 INCHES 
WIDTH 19 1/$ INCHES 
HEIGHT 15 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP JS-21 
BASE SMALL SHELL DUODECAL 5 PIN BS-57 
BASING 12N 
BULB CONTACT ALIGNMENT 

Ji-21 CONTACT ALIGNS WITH PIN POSITION N6 t 30 DEGREES 

215 ±~-_euLe GI AGOM AI  

 20 ~~ + ~+ 4 B 
 ZO 4 HIM. SCREEN GI AGOMAL 

  19~  

— 16~± I ~euLe HEIGHT  
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N EEP THIS eP ACE 
CI EAR fOR IOM 
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---• 

P'IN i — HEATER 

PIN 2 — GR IO N0. 1 

PIN ip— GRID N0. 2 

PIN 11— CATHODE 

85°

%~r~

~i° 

2'~+ a 

i 

116± ~DIA. 

PIN CONNECTIONS 

BOTTOM VIEW 

12~ 
+ 3N
— 16 

/ANODE 
T ERM I

j
N AL 

I 

4 ± I" 

I
a 

t 

PIN 12 — NEATER 

ANODE CAP; 

GRID N0. } 

-►1X01 CATES A CM AN G[. 

IL ATE X4361 NAT 1, 1955 TUN G—SOL ELECTRIC INC. ELECTRON TUNE DIVISION el00NflEl O. MEN JER GEiP U.S.A. 



21ALP4, 21ALP4A, 21ALP48 

TUNO•a0L  ~ 

CATHODE RAY 

THE 21ALP4, 21ALP4A, AND 21ALP4B ARE DIRECT VIEW PICTURE TUBES DESIGNED 
FOR USE IN TELEVISION APPLICATIONS. THEY ARE IDENTICAL EXCEPT THAT THE 
21ALP4A AND 21ALP4B HAVE METAL—BACKED SCREENS• THE 21ALP4B ALSO HAS AN 
INCREASED ANODE VOLTAGE• THEIR COMMON FEATURES INCLUDE: 

UNIPOTENTIAL CATHODE MAGNETIC DEFLECTION 

15" X 19 1/S' RASTER SIZE EXTERNAL CONDUCTIVE COATING 
RECTANGULAR GLASS CONSTRUCTION EXTERNAL SINGLE FIELD ION TRAP 

SPHERICAL GREY FILTER FACEPLATE LOM VOLTAGE ELECTROSTATIC FOCUS 

ELECTRICAL DATA 

Pl AT[ 
55•-) 

FOCUSING METHOD 

DEFLECTING METHGD 

DEFLECTION ANGLE (APPROX.): 

LOW VOLTAGE ELECTROSTATIC 

MAGNETIC 

HORIZONTAL S5 DEGREES 
VERTICAL 6S DEGREES 
DIAGONAL 9O DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 
CATHODE TO ALL OTHER ELECTRODES 5 µµf 
GRID #1 TO ALL OTHER ELECTRODES (7 µLLf 
MAXIMUM EXTERNAL CONDUCTIVE COATING TD ANODE A 750 uµf 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODEA 500 µµf 

OPTICAL DATA 
PHOSPHOR NUMBER SULFIDE TYPE P—¢ 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE SHORT 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) ~5 PERCENT 

RATINGS 
IXTERP RETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE (,3 VOLTS 

HEATER CURRENT 
ylALPwa ONLY O•Q AMP. 

MAXIMUM OC ANODE, GRID #3, GR,I balS, VOLTA GE B ZO 500 1H OOO VOI TS 

MAXIMUM DC GRID #4 VOL TA GEC -5OO TO +1000 VOLTS 

MAXIMUM DC GRID #2 VOLTAGE SOO VOLTS 

MAXIMUM GRID #1 VOL TA 6E: 
DC NEGATIVE- 81A3 VALUE j2 jF VOLTS 
DC POSITIVE—BIAS VALUE O VOLTS 
P OSI TI VE—PEAK VALUE Q VOLTS 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE: 
HEATER NEGATIVE W.I TH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEE0~15 SECONDS 410 VOLTS 
AFTER EQUIPMENT WARM—UP PERIOD ISO VOLTS 

HEATER POSITIVE WITH RESPECT 70 CATHODE ISO VOLTS 

MAXIMUM GRID #i CIRCUIT RESISTANCE 1.j MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
DC 'ANODE, GRID #3, GRID #5 VOL TA GE U 14 OOO VOLTS 

DC GRID #4 VOLTAGED —55 TO}3OO VOLTS 

DC GRID #2 VOLTAGE 3OO VOLTS 

DC GRID #1 VOLTAGEE -2H TO -72 VOLTS 

DC ION TRAP MAGNET (RATED STRENGTH) !j0 GAUSSES 

AE %T ERN AL CONDUCTIVE COATING MUST BE GpOUN OED• 

B BRI ICI AN CE AXD DEFINITIDN DECREASE WITN OECRE ASI XG ANODE VOLTAGE. IN GEN EN AL, AXO DE VOLTAGE 
S NO ULD NOT BE LESS TX AN 14,000 VOLTS 

CTXIS VALUE APPLIES WHERE AX AC VOLT aGE IS PROVIDED FOP DYNAMIC FOCUSING• 

DWITX ANODE CURRENT OF 100 µAMP• 

EV ISU AL ExTINCTION OF FOCUSED RAS7E R. 

I N.AGYUCH AS THE TUBE RATING PERMITS OPERATION AT VOLTAGES AS HI GM AS 19•R NI LOVOL TS (A850L UTE 
V AL VE I, SMiEI DING OF THE TUBE FOR %-PAY RADIATION MAY BE NEEDED WHEREVER THE OPERATING 
C ON0I TIONS IYVOL VE VOLTAGE IM E%LESS OF 16 NIL OVOLT S. 

COXT LNU ED ON fOLLOWING PAGE 

*1X01 CATES AX ADDITI^N. 

J 
TUNG-SOL EL ELTRIL INC. ELECTRON TUlE OI VI SION DL OONFI EL O, NEW JEp SEY, U.S.A. NAY 1, 1955 PLATE #4363 



21ALP4, 21ALP4A, 21ALP48 

TUNO•!OL 
CONTINUED fpOY PNE CEDING IAGF 

MECHANICAL DATA 
OVERALL LENGTH 2Q f 3/g INCHES 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 21 3/8 f j/$ INCHES 
WIDTH QQ j/q f j/$ INCHES. 

HEIGHT j6 3/8 t j/g INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

DIAGONAL 'ZQ j/l~ INCHES 

WIDTH j9 j/g ENCMES 

HEIGHT jg INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP J1-21 

BASE SMALL SHELL DUODECAL 6 PIN 86-6} 

BASING 1ZL 

BULB CONTACT ALIGNMENT 

J~-21 CONTACT ALIGNS WITH PIN POSITION ,N6 f }p DEGREES 
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N EEP TM IS SPACE 
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  ̀ t'E

PIN CONNECTIONS 

BOTTOM VIEW 

12 
2,

+ 3' 
16 

PIN iZ - HEATER 

ANODE CAP: 

GRID N0. } 

GRID NO. 5 

COLLECTOR 

THE SOCKET SHOULD NOT NE MOUNTED RIOT DLT NUT IT SNOULD NE ALLOWED TO YO YE FREELY AND IT SMOUl0 
N AYE FL EXINLE LEADS. 

~IN0I LATES A CN ANGE. 

(LATE N436V YAT 11 1955 TONG-SOL ELE CTR~C INC. El ECT0.0N TUlE DIVISION DL OONFI EI D, NER JER 9`T I V.S.A. 



TENTATIVE DATA 21AMP4, 21AMP4A 

TUNO•SOl 

CATHODE RAY 

THE 21AMP4 AND 21AMP4A ARE DIRECT-VIEW PICTURE TUBES DESIGNED FOR USE IN 

TELEVISION APPLICATIONS. THEY ARE IDENTICAL EXCEPT FOR THE METAL-BACKED 
SCREEN ON THE 21AMPUA. THEIR COMMON FEATURES INCLUDE: 

UNIPOTENTIAL CATHODE EXTERNAL CONDUCTIVE COATING 

RECTANGULAR GLASS CONSTRUCTION MAGNETIC FOCUS AND DEFLECTION 

SPHERICAL GREY FILTER FACEPLATE EXTERNAL SINGLE FIELD ION TRAP 

15" X 19 1/8" RASTER 512E 

ELECTRICAL DATA 
FOCUSING METHOD MAGNETIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.): 

HORIZONTAL $Jr DEGREES 

VERTICAL 6H DEGREES 

DIAGONAL 9O DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX..): 

CATHODE TO ALL OTHER ELECTRODES ] Wtf 

GRID #1 TO ALL OTHER ELECTRODES 6 I/!Lf 

MAXIMUM EXTERNAL CONDUCTIVE COATING 75O u.li.f

MINIMUM EXTERNAL CONDUCTIVE COATING 5OO w~.f 

OPTICAL DATA 
PHOSPHOR NUMBER SULFIDE TYPE N0. 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE SHORT 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) ~5 PERCENT 

MECHANICAL DATA 
OVERALL LENGTH 2O 7/16 INCHES 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL Z1 3/8 ± 3/16 INCHES 

WIDTH 20 1/4 ± 3/16 INCHES 

HEIGHT 16 3/8 ± 3/16 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

DIAGONAL 20 1/4 INCHES 

WIDTH 19 1/8 INCHES 

HEIGHT 15 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP J1-21 

BASE SMALL SHELL OUODECAL 5 PIN BS-57 

BASING 12N 

BULB CONTACT ALIGNMENT 

~1-21 CONTACT ALIGNS WITH VACANT PIN POSITION #6 ± 3p DEGREES 

PIN 1 - HEATER 

PIN 2 - GRID N0. 1 

PIN ip - GRID N0. 2 

PIN 11 - CATHODE 

PIN CONNECTIONS 

PIN 12 - HEATER 

ANODE CAP: 

GRID NO. 3 

COLLECTOR 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL EL EC7RIC INC. ELECTRON TUBE DI VIS hON BLOONFI EL D, NEW JERSEY, U.S.A. MOVEM BER 1, 1954 PLATE x4133 



21AMP4, 21AMP4A TENTATIVE DATA 

TUNG•SOL 

CONTtNVEU FROM PRECE0I NG PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VJL TA GE ~j.3 VOLTS 

HEATER C'J RRENT G.p AMP. 

MAxIMUNN DC ANODE, EPIC #}r COLLECTOR VOL TA GE A i` '.''~G VOLTS 

MAxIMUM D.: GRID #2 VOLTAGE jai) vOL 7S 

MAKIM:!M GR!C #i VOLTAGE: 

DC NEGATIVE- BIAS VALUE IL5 VOLTS 

OC POSIT I'vE- BIAS VALUE O VOLTS 

POSITIVE- PEAK VALGE 2 VOI TS 

MAXIMUM DC PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RE SPEC? TO CATHODE 

O URING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS 41(1 VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD LSO VOLTS 

HEATER POSITIVE wiTH RESPECT TO CATHODE 1. RC? VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE r GRID #}~ COLLECTOR VOLTA GE A

DC GRID #2 vOLTA GE 

OC GRID #i VOLTA GEB 

OC FOCUSING COIL CURRENT (APPROX.)C 

DC ION TRAP MAGNET FIELD iNTEN$ITY (APPRO%.J 
S TANOARO COIL #iii 

tON TRAP MAGNET (RATED STRENGTH) 

CIRCUIT VALUES 

MAXIMUM GRID #i CIRCUIT RESISTANCE 

16• Ci[1Q VOLTS 

jOO VOLTS' 
-2$ TO - ~2 VOLTS 

1G2 f 1G y, MA. 

95 t i~P MA. 

I{Fj GAUSSES 

1.5 voLT; 

A BRILLI AN CE AND DEFT FI TION DECREASE YITN DECREASING ANODE VOL iAGE. IN GEM ER AL. ANODE VOLTAGE 
Sx0UL0 MOT BE IESi TM AM 14r 000 VOLTS. 

BYI SU AL ExTINCTI ON OE UNOEFL ECTED fOLU SED SPOT. 

CFOR STANDApD FOCUS LOII N109r 00. EOUIVAL EN T r WI TM THE COMBINED GRID N1 BIAS VOLTAGE AND YI DEO 
SIGNAL VOLTAGE ADJUSTED 70 PRODUCE A MI GHLIGXT BpIGMTNESS OF j0 FOOT LAMBERTS ON A 15• BY 
19 1/8" PICTURE. SIZE. DISTANCE FROM REFERENCE LINE i0 CENTER OF AIR GAP ON FOCUS LULL SN ALL NE 
j INCHES. 

 J 
PLATE 141j4 NOVEMBER lr 1954 TUN G-SOL ELECTRIC INC. EI ECTRON TUDE DIVISION BLOOYFIEL D r NER JER SET T U.S.A. 



21AMP4, 21AMP4A 

~  TUNG•SOL 

A 
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} 3" 
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16 8 ±6 
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~j EXTERNAL ~ 
'~ CONDUCTIVE COATING 

7~ " 
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TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OO NFIEL D, xEW JERSETI U.S.A. NOVEMBER 11 1954 PLATE /41j5 





TENTATIVE DATA 21ANP4, 21ANP4A 

TUNG•80L 

CATHODE RAY 

THE 21ANP4 AND 21ANP4A ARE DIRECT VIEW PICTURE TUBES DESIGNED FOR USE IN 

TELEVISION APPLICATIONS. THEY ARE IDENTICAL EXCEPT THAT THE 21ANP4A HAS 

A METAL BACKED SCREEN. THEIR COMMON FEATURES INCLUDE: 

UNIPOTENTIAL CATHODE MAGNETIC DEFLECTION 

RECTANGULAR GLASS CONSTRUCTION EXTERNAL SINGLE FIELD ION TRAP 

SPHERICAL GREY FILTER FACEPLATE LOM VOLTAGE ELECTROSTATIC FOCUS 

15' X 19 1/8" RASTER SIZE 

ELECTRICAL DATA 
FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.): 

LOW VOLTAGE ELECTROSTATIC 

MAGNETIC 

HORIZONTAL BS DEGREES 

VERTICAL 6B DEGREES 

DIAGONAL 9O DEGREES 

DIRECT INTERELECTR ODE CAPACITANCES (APPROX.): 

CATHODE TO ALl OTHER ELECTRODES 5 auf 

GRI D#1 TO ALL OTHER ELECTRODES 6 u.µf 

OPTICAL DATA 
PHOSPHOR NUMBER SULFIDE TYPE N0. 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE SHORT 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.J ~F PERCENT 

MECHANICAL DATA 
OVERALL LENGTH 2O 7/16 INCHES 

6 REATEST DIMENSIONS OF BULB: 

DIAGONAL L1 3/8 ± 3/16 INCHES 

WIDTH 20 1/u ± 3/16 INCHES 

HEIGHT 16 3/8 ± 3/16 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

DIAGONAL 20 1/4 INCHES 

WIDTH 19 1/B INCHES 

HEIGHT 15 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP J1-21 

BASE SMALL SHELL DUODECAL 6 PIN 86-65 

BASING 12M 

PIN #1 — HEATER 

PIN #2 — GRID NO. 1 

PIN #6 — GRID NO. 4 

PIN #10— GRID N0. 2 

PIN CONNECTIONS 

BOTTOM VIEW 

PIN #11 — CATHODE 

PIN #12 — HEATER 

ANODE CAP: 

GRID N0. } 

GRID NO. 5 

CONTINUED ON FOLLOWING PAGE 

TUNG—SOL ELECTRIC INC. ELE CTROX TUBE DIVISION BL OOMFIEL D, NEW JERSEY, U.S.A. NOVEMBER 1, 1954 PLAT_ 44: jF 



21ANP4, 21AN P4A TE N TAT I V E DATA 

~  TUNG-SOL 

C ONTINUEO FROM PRECEOI NG PAGE 

RATINGS 
DESIGN CENTER YAL UES 

HEATER VOLTAGE G.3 VOLTS 

HEATER CURRENT O.E) AMP. 

MAXIMUM DC ANODE S GRID #3, GRID #5 VOL TAGE A j$ OOO VOLTS 

MA%IMUM DC GRID #4 VOLTAGE -5OO TO }jpp0 VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE- BIAS VALUE j2S VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

POSITIVE- PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RRSPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS 4jO VOLTS 

AFTER EQUIPMENT WARM- UP PERIOD j$O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE jSO VOLTS 

ABRIIIIANCE AND DEFINITION DECREASE WI TN DECREASI XG ANODE VOI TAGE. IX GENERAL, ANODE VOLTAGE 
S MOULD MOT BE LESS TN AN 14,000 VOLTS. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE S GRID #~, GRID #S VOLTAGE j4 COO VOLTS 

DC GRID #4 VOL TAGE B - jr5 TO }300 VOLTS 

DC GRID #2 VOLTAGE 3~~ VOLTS 

DC GRID #1 VOLTAGEC -2$ TO -72 VOLTS 

ION TRAP MAGNET (RATED STRENGTH) 4O GAUSSES 

BWI TX THE COMBINED GRID fl BIAS VOLTAGE AMD VIDEO-SIGNAL VOLTAGE ADJUSTED TO GIVE AN AXOCE 
LURflENT OF 100 MICROAMPERES ON A 15" z 19 1/8" PICTURE SIZE. 

CVISUAL ExTINLTI ON OF UNDEFL ECTEO FOCUSED SPOT. 

CIRCUIT VALIES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.7 MEGOHMS 

PI ATE M41j7 NOVEMBER 1, 1954 TUNG-SOL ELEC Tft IC INC. ELECTRON TUBE DIVISION BLOOMFIEI O, MEW JERSEY, U. StA. 



21ANP4, 21ANP4A 

TUNG•SOL 
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21 AP4 

TUN6•SOL 

CATHODE RAY 

~~ THE 21AP4 IS A DIRECT—VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 
APPLICATIONS. ITS FEATURES INCLUDE: 

UNIPOTENTIAL CATHODE 

RECTANGULAR NETAL CONSTRUCTION 

EXTERNAL SINGLE FIELD ION TRAP 

MAGNETIC FOCU3 6 DEFLECTION 

FROSTED FILTERGLASS FACEPLATE 

18 3/e" X 13 15/16" RASTER SIZE 

ELECTRICAL DATA 

FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.): 

HORIZONTAL 

VERTICAL 

DIAGONAL 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 

CATHODE TO AlL OTHER ELECTRODES 

GRID #1 TO ALL OTHER ELECTRODES 

OPTICAL DATA 

MAGNETIC 

MAGNETIC 

66 DEGREES 

5O DEGREES 

7O DEGREES 

5 µµf 
6 µµf 

PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

SULFIDE TYPE NO. 4 

WHITE 

WH FTE 

SHORT 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 66 PERCENT 

MECHANICAL DATA 

OVERALL LENGTH 22 7/16 INCHES 

GREATEST DIMENSIONS OF BULB: 

D IA60NAL 20 3/4 '} 1/4 INCHES 

wIOTH 14 23/32 ± 1/8 INCHES 

HEIGHT 15 5/16 + 1/8 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

WIDTH 18 3/8 INCHES 

HEIGHT 13 15/16 INCHES 

B U L B CONTACT METAL SHELL L I P 

BASE SMALL SHELL DUODECAL 5 PIN BS-57 

BASING 12D 

BULB CONTACT ALIGNMENT 

METAL SHELL LIP CONTACT ALIGNS WITH PIN POSITION q6 ± 10 DEGREES 

PIN 1 — HEATER 

PIN z — GRID NO. 1 

PIN l0 — GRID NO. 2 

PIN 11 — CATHODE 

PIN CONNECTIONS 

BOTTOM VIEW 

CONTINUED OX FOLLO wING PwGE 

PIN g2 — HEATER 

METAL SHELL LIP: 

GRID NO. ~~ 

GRID N0. 5, 

COLLECTOR 

TUNG-SOL ELECTRIC INC. E:E LTRON TUBE DIVISION NEW AR h, NEW JERSEY" U.S.A. FEBRUARY 1~ 1954 PLATE 4j 628 



21AP4 

TUN6•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE ().3 VOLTS 

HEATER CURRENT O. () AMP. 

MAXIMUM DC GRID #5, GRID #5, COLLECTOR VOLTAGE jS OOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE- BIAS VALUE j2j VOLTS 

DC POSITIVE- 81A5 VALUE O VOLTS 

POSITIVE- PEAK VALUE Z VOLTS 

MAXIMUM DC PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS 4jO VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD jHO VOLTS 
NEATER POSITIVE WITH RESPECT TO CATHODE LBO VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

OC GRID #3, GRID #5, COLLECTOR VOLTAGE 

DC GRID #2 VOLTAGE 

DC GRID #1 VOL TA GE A

DC FOCUSING COIL CURRENT (APPROX.J B

DC IJN TRAP CURRENT STANDARD COIL #111 

A VI SU AA EXTINCTION OF UMDEFL ECTEO FOCUSED SPO i. 

(APPROX.) 

14 000 voLTs 
300 voLTs 

—33 ro —77 voLTs 
jO4 + (% MA. 

9O MA. 

BFOR STANDARD FOCUS COIL N109, OR EQUIVALENT. WITH THE COMBINED GRID W1 BIAS VOLTAGE AND VIDEO 
SIGNAL VOLTAGE AO JU STED TO PRODUCE A HIGHLIGHT BRIGHTNESS OF 30 FOOT LAMBERTS OM A 18 3/B" BY 
13 15/16" PICTURE SIZE. DISTANCE FROM REF Eft ENCE LINE TO CENTER OF AIR GAP OX FOCUS COIL SMALL 
BE 3.0 INCNE S. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 MEGOHMS 

PI ATE N3629 FEBRUARY 1~ 195`1 TUXG-SOL ELECTRIC INC. ELECTRON TUBE DI YIS ION NE WARN, NEW JERSEY. U.S. 



21AP4 

TUN6•sOL 
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TENTATIVE DATA 21AQP4, 21AQP4A 

I ~~ 

TUNG•SOL 

CATHODE RAY 

THE 21AQP4 AND 21AQP4A ARE DIRECT VIEW PICTURE TUBES DESIGNED FOR USE IN 
TELEVISION APPLICATIONS. THEY ARE IDENTICAL EXCEPT FOR THE METAL-BACKED 
SCREEN ON THE 21AQP4A• THEIR COMMON FEATURES INCLUDE: 

UNIPO TENTIAL CATHODE 

RECTANGULAR GLASS CONSTRUCTION 

SPHERICAL GREY FILTER FACEPLATE 

15" % 19 1/8' RASTER SIZE 

MAGNETIC FO COS A ND DEFLECTION 

EXTERNAL SINGLE FI ELO ION TRAP 

ELECTRICAL DATA 
FOCUSING METHOD MAGNETIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.J : 

HORIZONTAL $5 DEGREES 

VERTICAL 6H DEGREES 

DIAGONAL jO DEGREES 
DIRECT INTERELECTR ODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES jF u.uf 
GRID #1 TO ALL OTHER ELECTRODES 6 lytf 

OPTICAL DATA 
PHOSPHOR NUMBER SULFIDE TYPE N0. q 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE SNORT 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) ~5 PERCENT 

MECHANICAL DATA 
OVERALL LENGTH 2O 7/16 INCHES 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 21 j/$ } 3/16 INCHES 

WIDTH 20 1/4 } j/16 INCHES 

HEIGHT 16 j/$ } j/16 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

DIAGONAL 2O 1/4 INCHES 

WIDTH 19 1/$ INCHES 

HEIGHT 15 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP J1-21 
BASE SMALL SHELL DUODEGAL 5 PIN BS-57 
BASING 12D 

BULB CONTACT ALIGNMENT 

~1-21 CONTACT ALIGNS WITH VACANT PIN POSITION #6 } 10 DEGREES 

PIN 1 - HEATER 

PIN 2 - GRID N0. 1 

PIN 10 - GRID N0. z 

PIN 11 - CATHODE 

PIN CONNECTIONS 

BOTTOM VIEW 

PIN 12 - HEATER 

ANODE CAP: 

GRID N0. } 

CONTINGED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC. ELECTRON TUBE OI YI SI ON BLOONFIELD. NEW JERSEY. U. S. A, NOVEMBER 1, 1954 PLATE A41j9 



21AQP4, 2iAQP4A TENTATI V E DATA 

TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE 

HEATER' CURRENT 

MAXIMUM DC ANODE S GRID #3 VOL TAGE
AB

MAXIMUM DC GRID #2 VOLTAGE 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE—BIAS VALUE 

DC POSITIVE—BIAS VALUE 

POSITIVE—PEAK VALUE 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 
AFTER EQUIPMENT WARM—UP PERIOD 

HEATER POSITIVE WITH RESPECT TO CATHODE 

SECONDS 

0.3 voLTs 
O•E) AMP. 

1H COO VOLTS 

5OO VOLTS 

12S VO LTS 

O VOLTS 

`Z VOLTS 

410 voLTs 
180 voLrs 
180 VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE I GRID #3 VOL7A GE A `~ 16 OQO VOLTS 
DC GRID #2 VOLTAGE jGO VOLTS 

DC GRID #1 VOLTA GE C —Q8 TO —~Q VOLTS 

DC FOCUSING COIL CURRENT (APPROX.)D lO2 ± PC`,$ MA. 

DC ION TRAP MAGNET FIELD INTENSITY (APPROX. J 
STANDARD COIL #111 95 ± 5C~ MA. 

ION TRAP MAGNET (RATED STRENGTH) 45 GAUSSES 

CIRCUIT VALUES 

MAXIMUM GRID #i CIRCUIT RESISTANCE 1.5 MEGOHMS 

ABRILLI AN CE ANO DEFINITION DECREASE WI TX OECR EASING AN OOE VOLTAGE. IN GENERAL, ANODE VOLTAGE 
SHOULD NOT 8E LESS THAN 14,000 VOLTS 

BINA SMUCX AS THE TUBE RATING PERMITS OPERATION AT VOLTAGES AS NIGX AS 19.8 KILOVOLTS (ABSOLUTE 
V AIUE I, SXI EL DING Of THE TUBE FOR X-ft AY RADIATION MAY BE NEEDED WHEREVER TXE OPERATI ~:~ 
CON OI TIONS INVOLVE YOL TAGES IN EXCESS OF 16 KILOVOLTS. 

DVIGU AL ExTIMCTION OF UNDEFL ELTED FOCUSED 5P0 T. 

D FOR STANDARD FOCUS COIL 1109, OR EQUI YALE XT, WI TN TXE f.OMBINED GRID N1 BIAS VOLTAGE AND VIDEO 
SIGNAL VOI TAGE ADJUSTED TO PRODUCE A HI GXLIGHT BRI GXTXESS OF j0 F00T LAMBERTS OM A 1S" BY 
19 1/8" PICTURE SIZE. DISTANCE FROM REFERENCE LINE TO CENTER OF AIR GAP ON FOCUS CO II SMALL BE 
j INCHES. 

PLATE 44140 MO VEMBER 1, 1954 TU MG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION Bl00MFIEL D, NEW JERSEY, u. S. A. 



21AQP4, 21AQP4A 

TUNG•SOL 
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TENTATIVE DATA 21ASP4 

  TUNO.80L  
CATHODE RAY 

THE 21ASP4 IS A DIRECT-VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 
APPLICATIONS. IT IS IDENTICAL TO THE 21XPU' IN ALL RESPECTS EXCEPT THAT 
THE EXTERNAL CONDUCTIVE COATING IS NOT APPLIED. ITS FEATURES INCLUDE: 

MAGNETIC DEFLECTION 

ELECTROSTATIC FOCUS 

UNIPOTENTIAL CATHODE 

RECTANGULAR GLASS CONSTRUCTION 

SPHERICAL FACEPLATE 

GREY FILTER FACEPLATE 

12 3/N" X 17" RASTER SIZE 

EXTERNAL SINGLE FIELD IOM TRAP 

ELECTRICAL DATA 

FOCUSING METHOD ELECTROSTATIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPR OX.): 

HORIZONTAL 66 DEGREES 

VERTICAL 5O DEGREES 

DIAGONAL 7O DEGREES 

DIRECT INTERELECTR ODE CAPACITANCES (APPR OX.): 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 

GRID #1 TO ALl OTHER ELECTRODES 6 µµf 

OPTICAL DATA 

PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE TRANSMISSION AT CENTER (APPR OX.): 72 

P-4 

WHITE 

WHITE 

MEDIUM 

PERCENT 

RATINGS 
I MTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT O.6 AMP. 

MAXIMUM DC ANODE VOLTAGE 1H OOO VOLTS 

MAXIMUM DC GRID #4 VOLTAGE -5OO TO +lOOO VOLTS 

MAXIMUM DC GRID @2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID #1 VOLTAGE: 
OC NEGATIVE- BIAS VALUE 125 VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

POSITIVE- PEAK VALUE 2 VOLTS 
MAXIMUM DC PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 
AFTER EQUIPMENT WARM- UP PERIOD 1HO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE LBO VOLTS 
MAXIMUM GRID #i CIRCUIT RESISTANCE 1.5 MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE 16 OOO VOLTS 

DC GRID #4 VOLTA GE A -64 TO +352 VOLTS 

DC GRID #2 VOLTAGE 3OO VOLTS 

DC GR 10 #1 VOLTAGES -2B TO -72 VOLT$ 
DC ION TRAP MAGNET STANDARD COIL #117 (APPROX.) 30 1-40$ MA. 

DC ION TRAP MAGNET RATED STRENGTH 35 GAUSSES 

AWITH THE COMBINED GRID AI RI AS VOLTAGE AND VIDEO-SIGNAL VOLTAGE ADJUSTED TO GIVE AN ANODE CUR-
RENT OF 100 MICROAMPERES ON 17" BY 12 j/4^ PICTURE SIZE. 

BVI SU AL ExTINCTIOX OF FOCUSED RASTER. 

CONTtXUED OX fOLLO#I NG PAGE 
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21ASP4 TENTATIVE DATA 

TUNO•SOL 
".O NTINUED FROM PRECEDING PAGE 

MECHANICAL DATA 

OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 

WIDTH 

HEIGHT 

MIN. USEFUL SCREEN DIMENSIONS: 

WIDTH 

HEIGHT 

BULB CONTACT 

BASE 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION N6 ~ }O DEGREES 
BASING 

2 2 
I6.. 

+ 3" 
— 8 

r

PIN 1 - HEATER 

PIN 2 - GRID 7!1 
PIN 6 - GRID #4 

PIN iQ- GRID #2 
PIN 11- CATHODE 

IS 61 , ± 8 • WIDTH 

  17 ~~W IDTH 

  14 ~6• ± B~HEIGHT 

12 4 •HEIGHT 

I~s•DIA. 

PIN CONNECTIONS 

2'2 ~/],() ± 3/$ INCHES 

20 5/$ ± 3/j6 INCHES 

18 11/16 ± ]/$ INCH~Is 
ju j5/j6 ± j/$ INCHES 

j7 INCHES 

j2 3~4 INCHES 

RECESSED SMALL CAVITY CAP Jf-21 

SMALL SHELL DUODECAL 6 PIN Bb-63 

12L 

PIN 12 - HEATER 

ANODE CAP; 

GRID N0.} 

GRID N0.5 

60TTOM V I E6V 
J 



21ATP4, 21ATP4A, 21ATP48 

TUNG•SOL 
CATHODE RAY 

THE 21ATP4, 21ATPUA AND 21ATPNB ARE DIRECT VIEW PICTURE TUBES DESIGNED 
FOR USE IN TELEVISION APPLICATIONS. THEY ARE IDENTICAL EXCEPT FOR THE 
NON ALUMINIZED SCREEN ON THE 21ATP4B. THEIR COMMON FEATURES INCLUDE: 

MAGNETIC DEFLECTION 

UNIPOTENTIAL CATHODE 

GREY FILTER FACEPLATE 

E%TERNAL CONDUCTIVE COATING 

RECTANGULAR GLASS CONSTRUCTION 

ALUMINIZED SCREEN 

SPHERICAL FACEPLATE 

19 1/8" % 15" RASTER SIZE 

E%TERNAL SINGLE FIELD ION TRAP 

LOM VOLTAGE ELECTROSTATIC FOCUS 

ELECTRICAL DATA 
F OCUSIN6 METHOD LOW VOLTAGE ELECTROSTATIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.): 

HORIZONTAL HS DEGREES 

DIAGONAL 9O DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES S µu.f 
GRID #1 TO ALL OTHER ELECTRODES E) µuf 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE A 1 5OO uuf 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE A 1 ZOO µuf 

AE%TERNAL CON DUCTI YE COATING NU ST BE GROUN DE O. 

PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE LIGHT TRANSMISSLON 

OPTICAL DATA 
ALUMINIZED P- 4 

WHITE 

WHITE 

MEDIUM 

AT CENTER (APPR OX.) T1 PERCENT 

RATINGS 
DESIGN CENTER VAI UES 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT O.G AMP. 

MAXIMUM DC ANODE, GRID #3, GRID #5 VOLTAGE ' 1B OOO VOLTS 

MAXIMUM DC GRID #4 VOLTAGE (FOCUSING ELECTRODE) -5OO TO }1000 VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID #i VOLTAGE: 

DC NEGATIVE—BIAS VALUE 125 VOLTS 

DC POSITIVE—BIAS VALUE O VOLTS 

POSITIVE—PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM—UP PERIOD 18O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1H0 VOLTS 
MAXIMUM GRID #i CIRCUIT RESISTANCE 1.5 ME60HMS 

VALUE FOR 21 ATP4A 20,000 VOLTS. 

TYPICAL OPERATING CONDITIONS ANG CHARACTERISTICS 

DC ANODE, GRID #3, GRID #S VOI TAGE B 16 OQQ VOLTS 
9C GRID #4 VOLTA GEL —(4 TO +350 VOLTS 
DC GRID #2 VOLTA-GE 3OO VOLTS 

OC GRID #i VOLTA GE D —Qg TO —~2 VOLTS 

ION TRAP MAGNET FIELD STRENGTH (APPRO%.) 35 GAUSSES 

e 
BRILLIANCE AND OEfINI TIOM DECREASE WI TM DECREASING ANODE VOLTAGE. IN GENERAL, THE AN OOE VOLTAGE 
SHOULD NOT BE LEGS THAN TNIS VALUE, 

CWIiN THE COMBINED GRID fl BIAS YOI TAGE AND VIDEO-SIGNAL VOl TA6E ADJUSTED TO GIVE AN ANODE 
CURRENT OF 100 NILROANP EKES OX A 19 1/8" X 15" PICTURE SIZE. 

DVI SU AL EXTINCTION OF FOCUSED RASTER. 

y 

 1 
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21ATP4, 21ATP4A, 21ATP48 

TUNc•so~ 

MECHANICAL DATA 
OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 

WIDTH 

HEIGHT 

MINIMUM USEFUL SCREEN DIMENSIONS: 

WIDTH 

HEIGHT 

BULB CONTACT 

BASE 

BASING 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION #6 f 

PIN i — HEATER 

PIN 2 — GRID NO. i 

PIN 6 — GRID NO. ~} 

PIN 10 — GRID N0. 2 

PIN 11 — CATHODE 

i F4X aF COR"v~ETIVE 
EOX'IX; 

\ ~ i 

20 -* 3/8 

21 3/8 t 3/16 
20 1/4 t 3/16 
16 3/8 ± 3/16 

19 i/8 
15 

RECESSED SMALL CAVITY CAP 

SMALL SHELL DUODECAL 6 PIN 

30 DEGREES 

REfP inlS XEE 
CAE ~R FOP LOX 
iR 11 Y1~XFT 

PIN CONNECTIONS 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

J1-21 

86-63 

12L 

PIN 12 — HEATER 

ANODE CAP: 

GRID NO. } 

GRID NO. 5 

BOTTOM VIEW 



TENTATIVE DATA 21AUP4,21AUP4A, 21AUP4B 

~  TUN6•tOL  ~ 

CATHODE RAY 
THE 21AUP4, 21AUP4A, AND 21AUP4B ARE DIRECT-VIEW PICTURE TUBES DESIGNED 
FOR TELEVISION APPLICATIONS. THEY ARE IDENTICAL EXCEPT FOR THE METAL 
BACKED SCREENS ON THE 21AUP4A AND 21AUP48. THE 21AUP4B ALSO HAS AN 
INCREASED ANODE VOLTAGE. THEIR COMMON FEATURES INCLUDE: 

MAGNETIC DEFLECTION 

UNIPOTENTIAL CATHODE 

RECTANGULAR GLASS CONSTRUCTION 
LOM VOLTAGE ELECTROSTATIC FOCUS 

SPHERICAL FACEPLATE 

GREY FILTER FACEPLATE 

EXTERNAL CONDUCTIVE COATING 
EXTERNAL SINGLE FIELD ION TRAP 

IS" X 19 1/B" RASTER SIZE 

ELECTRICAL DATA 
FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.): 

LOW VOLTAGE ELECTROSTATIC 

MAGNETIC 

HORIZONTAL 67 DEGREES 
VERTICAL 53 DEGREES 
DIAGONAL ~2 DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (A PPROX.): 
CATHODE TO ALL OTHER ELECTRODES 5 uu.f 
GRID #1 TO AlL OTHER ELECTRODES 6 LLuf 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 75O u.uf 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 5OO uu.f 

OPTICAL DATA 
PHO S~P HOR NUMBER SULFIDE TYPE P-.¢ 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE SHORT 

FACEPLATE TRANSMISSION AT CENTER (APPROX.) 71 PERCENT 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 
21 AUPi8 ONLY O.6 AMP. 

MAXIMUM DC ANODE, GRID #3, GRID #5 VOLTAGE A 2O OOO 18 OOO VOLTS 

MAXIMUM DC GRID #4 VOL TA 6E: 
POSITIVE 1 OOO VOLTS 
NEGATIVE ~ 5OO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 5OO VOLTS 

MAXIMUM .GRID #I VOLTAGE: 

DC NEGATIVE- BIAS VALUE 1Q rj VOLTS 
DC POSITIVE- BIAS VALUE O VOLTS 
POSITIVE- PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM- UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM- UP PERIOD 18O VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 18O VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1,5 MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
DC ANODE, GRID #3, GR ID #5 VOLTA GE A 1H OOO VOLTS 

DC GRID #4 VOLTAGES -72 TO 396 VOLTS 

DC GRID #2 VOLTAGE 3OO VOLTS 

Df. GRID #1 VOL TA GEC - Q8 TO -]2 VOLTS 

DC ION TRAP MAGNET (RATED STRENGTH)D 46 GAUSSES 
A 
BftILLI ANCE ANO DEFINITION DECREASE WITH DECREASING ANODE VOLTAGE. IX GENERAL, TXE ANODE 
VOLTAGE SHOULD NO BE 1E55 TX AN 14,000 VOLTS. 

BFOR FOCUS WITH ANODE CURRENT OF 100 uAMP S. 

C 
VISUAL EXTINCTION OF FOCUSED RASTER. 

D 
THE NON-UNIFORM MAGNETIC FIELD INXERENT IN THE DESIGN OF SOME ExTERNAI ION-TRAP MAGNETS 
USUALLY REQUIRES FOR OPTIMUM ADJUSTMENT TN AT THE MAGNET SLUG BE LOCATED ON THE SAME SIDE OF 
TXE TUBE NECK AS PIN 6. 

I NAGMULH AS THE TUBE RATING PERMITS OPERATION AT VOLTAGES AS HIGH AS 19.8 KILOVOLTS LAB GOLU TE 
Y ALUE), GMIEIDING OF THE TUBE FOR x-RAY RADIATION MAY BE NEEDED WX EREVEX TXE OPERATING 

LONDI TIONS INVOLVE VOLTAGE IN ExCE SS OF 16 KILOVOLTS• 

CONTINUED ON FOLLOWING PAGE 
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21AUP4,21AUP4A,21AUP4B TENTATIVE DATA 

i  TUNG•SOL  ~ 
CONTINUED FROM PRECEDING PAGE 

MECHANICAL DATA 
OVERALL LENGTH 23 1/32 t 3/8 
GREATEST DIMENSIONS OF BULB: 
DIAGONAL 2j j/2 
WIDTH 20 3/8 
H EI GHT jb j~2 

MINIMUM USEFUL SCREEN DIMENSIONS: 

DIAGONAL 20 j/4 
WIDTH j9 j~$ 
HEIGHT ].Fj 

BULB CONTACT RECESSED SMALL CAVITY CAP 

BASE SMALL SHELL DUODECAL 6 PIN 
BASING 

BULB CONTACT ALIGNMENT 

~i-21 CONTACT ALIGNS WITH PIN POSITION #6 ± 50 DEGREES 

1 

15 
i7„ 

32 
+ 3" 
- 16 

21$ `_e -
~  20~,N

)

I N. SCREEN DI AG  

r  2O4'8 

198 MI

C

N. SCR EEX WICTN 

-- 16 
8•±8 

ti" 

('•'- IS" MIN SCREEN XEIGNT+I 

7 
5" 

f ` / / 32 

4" ~ \ + I" 
— ~ ~ -4 ~ 2..-~~ 

E tTERNAL 
CONDUCTIVE 
COATING 

2"X 2'.
MIN. 

PIN 1 - HEATER 

PIN 2 - GRID #1 

PIN 6 - 6RID #4 

PIN 10 - GRID #2 

PIN 1~ - CATHODE 

KEEP TXIS SP AC 
CIf AR FOR ION 
TRAP MAGNET 

23
32 

+ 3" 
- 8 

SEAL 

17°7.. 2232 
116 
+I' 7~ + g•
-16 

+3" 
16 

PIN CONNECTIONS 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

~1-21 

eg-63 
12L 

PIN ~2 - HEATER 

ANODE CAP; 

GRID #3 

GRID #5 

COLLECTOR 

BOTTOM VIEW 
SOCKET fOR TXIS BASE SXO ULO NOT BE RIGIDLY MOUMTE Di IT SXOUlO HAVE FLEXIBLE LEADS AND BE ALLOWED 
TO MOVE FR EEL T. 

PLATE !4334 APRIL 1, 1955 TUXG-SOl ELECTRIC INC. EI ELTROX TUBE 01 VI SIGN BLOOMFIEL D, MEP UER SET, U. S. ~. 



TENTATIVE DATA 21AVP4,21AVP4A,21AVP4B 

TUMG•SOl 

CATHODE RAY 
THE 21AVP4, 21AVP4A, ANp 21AVP48 ARE DIRECT—VIEW PICTURE TUBES CESIGNEL' 
FOR TELEVISION APPLICATIONS. THEY ARE IDENTICAL EXCEPT FOR THE METAL 
BACKED SCREENS ON THE 21AVP4A AND 21AVPUB. THE 21AVP4B ALSO HAS AN 
INCREASED ANODE VOLTAGE. THEIR COMMON FEATURES INCLUDE: 

MAGNETIC DEFLECTION 

UNIPOTEMTIAL CATHODE 

RECTANGULAR GLASS CONSTRUCTION 

LOM VOLTAGE ELECTROSTATIC FOCUS 

SPN FRICAI FACEPLATE 

GREY FILTER FACEPLATE 

EXTERNAL CONDUCTIVE COATING 

EXTERNAL SINGLE FIELD ION TRAP 

15" X 19 1/d" RASTER SIZE 

ELECTRICAL DATA 
FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.): 
HORIZONTAL 
VERTICAL 
DIAGONAL 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 
CATHODE TO ALL OTHER ELECTRODES 
GRID #1 TO ALL OTHER ELECTRODES 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

LOW VOLTAGE ELECTRGSTATIC 

MAGNETIC 

67 DEGREES 
53 DEGREES 

72 DEGREES 

5 uas f 
6 Ddl t 

1500 uuf 
750 elf 

OPTICAL DATA 
PHOSPHOR NUMBER SULFIDE TYPE P-4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE SHORT 

F ACEPIATE TRANSMISSION AT CENTER (APPROX.) 71 PERCENT 

RATINGS 
DESIGN CEMTEN VALUES 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 
23AVP#B ONLY O.6 AMP. 

MAXIMUM DC ANODE, GRID #}, GRID #5 VOL TA GE A 2O OOO 1$ OOO VOLTS 

MAXIMUM DC GRID #4 VOLTAGE: 
POSITIVE 1 OOO VOLTS 
NEGATIVE 5OO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID #1 VOLTAGE: 
DC NEGATIVE—BIAS VALUE 125 VOLTS 
DC POSITIVE—BIAS VALUE O VOLTS 
P OSITI VE—PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK NEATER—CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 
DURING WARM—UP PERIOD NOT TO EXCEED 11 SECONDS ulO VOLTS 

AFTER EQUIPMENT WARM—UP PERIOD 1$O VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 1$O VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
OC ANODE, GR tO #}1 GRID #5 VOLTA GEA 1$ OOO VOLTS 

DC GRID #4 VOLTA GEB —72 TO 396 VOLTS 

OC GRID #2 VOLTAGE 3OO VOLTS 

DC GRID #1 VOLTAGEC —2$ TO —72 VOLTS 

DC ION TRAP MAGNET (RATED STRENGTHjO u6 GAUSSES 
A 
BRILLIANCE ANO DEFINITION DECREASE WI TM DEC0.EASIMG ANODE VOLTAGE. IN GENERAL, THE ANODE 
VOLTAGE SHOULD MO BE LESS TM AM 14,000 VOLTS• 

BFOR FOCUS WI TM ANO OE CU RR EMT OF 100 LL ANP S• 

CVISU AL E%TIMCTI OM DF FOCU SEO RASTER. 

D THE NON-uNI FORK MAGNETIC FIELD INHERENT IX THE DESIGN OF SOME EXTERNAL ION-TRAP MAGNETS 

USUALLY REQUIRES FOR OPTIMUM ADJUSTMENT TM AT THE MAGNET SLUG BE LOCATED ON THE SANE SIDE OF 

THE TUBE NECK AS PIN b• 

I NASNUCM AS THE TUBE RATING PERMITS OPERATION AT VOITAGEI AS MI GH AS 19.8 NIL OVOLTS IABSOIU TE 
V AIUE), SNIELOING OF THE TUBE FOR s-RAY RAOI ATIOM MAT BE NEEDED WN ERf vER THE OPERATING 

C ON0I TIOMG INVOLVE VOLTAGE IN EXCESS OF 16 KILOVOLT S• 

1 

CONTINUED OM FOLLOWING PAGE 
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21 AV P4, 21 AVP4A, 21AVP48 

~  TUNo•aot 
TENTATIVE DATA 

CONTINUED FROM PRECEDING PAGE 

MECHANICAL DATA 
OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB: 
DIAGONAL 
WIDTH 
HEIGHT 

MINIMUM USEFUL SCREEN UIMENSIONS: 
DIAGONAL 
WIDTH 
HEIGHT 

BULB CONTACT 

BASE 

BASING 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POST TI Ot: #6 f 10 DEGREES 

1 

15 7132 
+ 3" 
- 16 

T 

4" 

2r.+a 
T 

23 1/32 t 3/8 

21 1/2 
2G 3/8 
16 1/2 

20 1/4 
19 

115 
RECESSED SMALL CAVITY CAP 

SMALL SHELL DUO DE CAL 6 

21~ ~e 

'204 MIN. SCREEN DI AG 

 204{8 

198 MIN. SCREEN WIDTH 

--__ 168
•+B _ __ . . 

'~ _-- 15" NIX SC0.EEX NEI GXT~ 

E %TERN AL 
CONDUCTIVE 
COATING 

2" X 2" 
MIN. 

PIN ~ - HEATER 

PIN 2 - GkID #1 
PIN 6 - GRID #4 
PIN l0 - GRID #2 
PIN 11 - CATHODE 

X EEP TXIS SV A[E 
CLEAR FOP ION 
TRAP MAGNET 

1 i6 
+ I'~ 
-16 

SEAL 

~ 22 1 I 
32 

1° + 3" 
72 - g 

+_ 3" 

11  1 

PIN CONNECTIONS 

~ 5" 
32 
+ I" 
- 4 

PIN 

2332 
+ 3" 
8 

INCHES 

INCHES 
INCHES 
I NrHES 

INCHES 
INCHES 
INCHES 

Ji-21 

86-63 

12L 

PIN 12 - MEA?ER 

ANODE CAP: 

GRID #3 

GRID p5 

C OLLEC Ti~R 

V 

V 

BOTTOM VIEW 
SO CN ET FOR TXIS BASE SNO ULD NOT BE RIGI OL'. NOUNTE O: IT SXOULD NAVE FLE%1 BLE LEADS PXD BE ALLOWED 
TO MOVE FRE EL T• 

PLATE /4j j6 APRIL 1r 1955 TUN G-SOL ELECTRIC INC. EL ECiRON T'J BE DIVISION BI ODNFI EL D, NEW JER SEII U.S.A. 



21AWP4 

TUNG•tOt 

CATHODE RAY 

THE 21AWP4 IS A DIP,ECT- VIEW PICTURE TUBE DESIGNED FOR USE tN TELEVISION 

APPLICATIONS. ITS FEATURES INCLUDE: 

UNIPOTENTI AL CATHODE ALUMINIZED SCREEN 
GRE7 FILTER FACEPLATE 3PXERICAI FACEPI ATE 

MAGNETIC FOCUS AND DEFLECTIgI E%TERM AL COM WCTIVE COATING 
RECTANGULAR CLASS CON STRUCTIOM E%TERN AI SINGLE FIELD ION TRAP 

19 1/B" % 15" RASTER SIZE 

ELECTRICAL DATA 
FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.): 
HORIZONTAL 
VERTICAL 
DIAGONAL 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 
CATHODE TO ALL OTHER ELECTRODES 
GRID k1 TO ALL OTHER ELECTRODES 
EXTERNAL' CONDUCTIVE COATING TO ANODE (MAX.)A
EXTERNAL CONDUCTIVE COATING TO ANODE (MIN.)A

MAGNETIC 

MAGNETIC 

(] DEGREES 
53 DEGREES 
]2 DEGREES 

5 uuf 
6 wif 

1 500 uu f 

1 ZOO u/J f 

OPTICAL DATA 
PHOSPHOR NUMBER ALUMINIZED P-q 

FLUORESCENT COLOR WHITE 

P MOSFHORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) ]1 PERCENT 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOL TA6E 6.3 VOLTS 

HEATER CURRENT O.6 AMP. 

MAXIMUM DC ANODE VOLTAGE 1$ OOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 5OO VGLTS 

MAXIMUM GRID N1 VOLTAGE: 
DC NEGATIVE-BIAS VALUE 125 VOLTS 
DC POST TI VE-81AS VALUE O VOLTS 
POSITIVE-PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED ~5 SECONDS 41O VOLTS 
AFTER EQUIPMENT WARM- UP PERIOD 1$O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1$O VOLTS 

MAXIMUM GRID M1 CIRCUIT RESISTANCE 1.5 MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
DC ANODE VOLTAGE 16 OOO VOLTS 

DC GRID N2 VOLTAGE 3OO VOLTS 

DC GRID Ni VOLTAGE U - 2$.TO -]2 VOLTS 

DC FOCUSING COIL CURRENT (APPROX.)C lO$ ± 2O% MA. 

ION TRAP MAGNET STRENGTH (APPR O.X.) 35 GAUSSES 

AE XTERN AL CONOU LTI VE COATING MUST BE GROU NO EO. 

BVI SU AL E%TI MOTION OF FOCUSED RASTER. 

FOR ST AMO ARO FOCUS COIL X109r OR EQU IVAL ENT r WI TM THE CONBIMEO GRID tl BIAS VOLTAGE AND VIDEO-
SIGNAL VOLTAGE AO JU STEO TO PRO OU CE A MI GNI IGNT BRI GX TXESS OF 20 f001 LAN8 ER T5 OM A 19 1/R" BY 
15"•PICTURE SIZE. DISTANCE FROM REFER EM CE LINE TO CENTER OF AIR GAP ON FOCUS COIL SM AIL BE ) 
I NCM ES. 

CONTINUED ON FOLLOWING PAGE 

~I XDI [ATES A CX AXGE. 
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21AWP4 

TUNG•SOL 
'O NTINU ED FNOY PRECEDING PAGE 

MECHANICAL DATA 
OVERALL LENGTH 23 1/32 t 3/8 
GREATEST DIMENSIONS OF BULB: 

DIAGONAL 2Z 3/8 f Z/8 
W-1 DTH 2~ 1 / 4 ~ 1/8 
HEIGHT 16 3/8 f 1/8 

MINIMUM USEFUL SCREEN DIMENSIONS: 
WIDTH 19 1/8 
HEIGHT 15 

BULB CONTACT RECESSED SMALL CAVITY CAP. 

BASE SMALL SHELL DUODECAL 5 PIN 

BASING 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION #6 t 30 DEGREES 

15 32 
+ ~" 
- 16 

213"+ I' 
 ~ 8 - 8 

2 0 I" + I" 
4-8 

198 YIN• SCREEN WIDTH 

2" X 2" 
E XTE0.N AL 

CONDUCTIVE COATI MG 

16
6 •+ 8 

15" YIN. SCREEN HEIGHT 

I" 
~ ~ 1 7"+ I" 
} 3 16 16 
-16 

1 
PIN 1 - HEATER 

PIN Z - GRID #1 

PIN ip - GRID #2 
PIN 11 - CATHODE 

2" 

N EEP THIS SPACE 
CLEAR FOR IOM 
TRAP MAGNET 

PIN CONNECTIONS 

BOTTOM VIEW 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 
INCHES 

Ui-21 

BS-57 
12N 

ANODE 
TERYI XAi 

2 33P
+ 3" _ 
8 

PIN iz - HEATER 

ANODE CAP: 

GRID #3 

~--

-►1X01 GATES A CHANGE. 

PLATE i4jjR APRIL l r 1955 TUN G'SOL ELECTRIC INC. EL ECTRON ~SUNE DIVISION NLOOYFIELD. NEW JER SEY r U.S.A. 



TENTATIVE DATA 21AYP4 

TUNO.80L  --1 
CATHODE RAY 

THE 21AYP4 IS A DIRECT VIEW PICTURE TUBE DESIGNED FOR TELEVISION APPLI-
CATIONS. EXCEPT FOR INCREASED EXTERNAL CONDUCTIVE COATING TO ANODE 
CAPACITANCE VALUES, IT IS IDENTICAL TO THE 21XP4. ~ITS FEATURES INCLUDE: 

MAGNETIC DEFLECTION SPHERICAL FACEPLATE 

ELECTROSTATIC FOCUS GREY FILTER FACEPLATE 

UNIPOTENTIAL CATHODE 1z 3/tt~~ x 17" RASTER SIZE 
RECTANGULAR GLASS CONSTRUCTION E%TERNAL SINGLE FIELD IOM TRAP 

E XTEP.H AL CONDUCTIVE COATING 

ELECTRICAL DATA 

FOCUSING METH00 

DEFLECTING METHOD 

DEFLECTION ANGLE (AP PR OX.): 

H OR~i ZONTAL 

VERTICAL 

DIAGONAL 

DIRECT INTERELECTRODE CAPACITANCES (A PPR OX.) : 

CATHODE 70 ALL OTHER ELECTRODES 

GRID #1 TO ALL OTHER ELECTRODES 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

MiNiF~UM EXTERNAL CCND UCTIVE COATING TO ANODE 

OPTICAL DATA 

PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE TRANSMISSION AT CENTER (A PPROX.): 

RATINGS 

ELECTROSTATIC 

MAGNETIC 

66 DEGREES 

5O BEGREES 

]] DEGREES 

5 µµf 
6 µµf 

2500 µµf 
750 µµf 

72 

P-4 

WHITE 

WHITE 

MEDIUM 

PERCENT 

I NTEftPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT O.6 AMP. 

MAXIMUM DC ANODE VOLTAGE ZS OOO VOLTS 

MAXIMUM DC GRID #4 VOLTAGE -500 TO +lOOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID #1 VOLTAGE: 
GC NEGATIVE- BIAS VALUE 125 VOLTS 

DC POSITIVE-BIAS VALUE O VOLTS 

P OSITIVE- PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD 18O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 18O VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1,4. MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
DC ANODE VOLTAGE Z6 OOO VOLTS 

DC GRID #4 VOLTA GE A -64 TO +352 VOLTS 

DC GRID #2 VOLTAGE 3OO VOLTS 

DC GRID #1 VOLTAGE S - 2S TO -]2 VOLTS 

DC ION TRAP MAGNET STANDARD COIL #117 (APPROX.) 30 *40$ MA. 

DC ION TRAP MAGNET RATED STRENGTH 35 GAUS6ES 

AWITH THE COMBINED GRID N1 BIAS VOLTAGE AND VIDEO-SIGN AI VOLTAGE ADJUSTED TO GIVE AN ANODE CUR-
RENT OF 100 NICRO ANP ERES OM 17" BY 12 j/4" PICTURE SIZE. 

BVISUAL EXTINCTION OF FOCUSED RASTER. 

CONTINUED DN FOLLOWING PAGE 
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21AYP4 TENTATIVE DATA 

TUNO•SOL 
rT NTINUEO FROM PRECEDING PAGE 

MECHANICAL DATA 

OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 

WIDTH 

HEIGHT 

MIN. USEFUL SCREEN DIMENSIONS: 

WIDTH 

HEIGHT 

BULB CONTACT 

B~ S E 

BULB CONTACT ALIGNMENT 

J~-21 CONTACT ALIGNS WITH PIN POSITION 

BASING 

22 7/16 *- 3/8 

20 5/8 ± 3/16 
18 11/16 t 1/8 
14 15/16 t 1/8 

17 
12 3/4 

RECESSED SMALL CAVITY CAP 

SMALL SHELL DUODECAL 6 71N 

#6 = 30 DEGREES 

1816• ± 6 •WIDTH 

17 ~IwIDTH 

IQTB•±e 
HEIGHT ~ 

12 4~HEIGHT 

66°

~• 2 2 16 
~i •\~~~ /////0/~//%~////%/~~ 

J

r

PIN 1 - HEATER 

PIN 2 - GRID #i 

PIN b - GRID #4 

PIN ip- GRID #2 
PIN 1g- CATHODE 

F 
1 16"DIA. 

~v 
PIN CONNECTIONS 

INCHES 

INCHES 

I NCH~[S 

INCHES 

INCHES 

INCHES 

Jf-21 

86-63 

12L 

PIN 12 - HEATER 

ANODE CAP; 

GRID N0.3 

GRID N0.5 

BOTTOM VIEW 
I 



TENTATIVE DATA 21BAP4 

~  TUNo•so~ 
CATHODE RAY 

THE 21BAP4 IS A DIRECT VIEW PICTURE TUBE DESIGNED FOR. TELEVISION APPLI—
CATIONS. ITS FEATURES INCLUDE: 

ELECTROSTATIC FOCUS ALUMINIZED SCREEN 

MAGNETIC DEFLECTION GRAY FILTER FACEPLATE 

UXIPOTENTIAI CATXODE 19 1/B" X 15" RASTER SIZE 

RECTANGULAR GLASS CONSTRUCTION EXTERNAL CONDUCTIVE COATING 

DOES MOT REQUIRE ION TRAP MAGNET 

ELECTRICAL DATA 
FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (A PPROX.): 
HORIZONTAL 
VERTICAL 
DIAGONAL 

DIRECT INTERELEC TR ODE CAPACITANCES (APPR OX.); 
CATHODE TO ALL OTHER ELEC 7R ODES 
GRID #1 TO ALL OTHER ELECTRODES 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 
MINIMUM EXTERNAL COND UCT I'!E COATING TO ANODE 

OPTICAL DATA 

ELECTROSTATIC 

MAGNETIC 

$5 DEGREES 
l$ DEGREES 

9O DEGREES 

5 µµf 
µµf 

750 µµf 
500 µN f 

PHOSPHOR NUMBER SULFIDE TYPE P-g 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 
PERSISTENCE SHORT 
FACEPLATE TRANSMISSION AT CI: NTER (A PPROX.): 71 PERCENT 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER ST STEM 

HEATER VOLTAGE (,3 VOLTS 
HEATER CURRENT O.G f lO$ AMP. 
MAXIMUM DC ANODE VOLTAGE ZO OOO VOLTS 
MAXIMUM DC GRID #g VOLTAGE —5OO TO +lOOO VOLTS 
MAXIMUM DC GRID #2 VOLTAGE 5OO VOLTS 
MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE-BIAS VALUE 125 VOLTS 
DC ►OSITIVE-BIAS VALUE O VOLTS 
POSITIVE-PEAR VALUE 2 VOLTS 

MAXIMUM DC PEAR HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH"RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 
AFTER EQUIPMENT WARM-UP PERIOD 1$O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE ISO VOLTS 
MAXIMUM GRID #i CIRCUIT RESISTANCE 1.5 ME GOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE•

DC GRID #4 VOLTAGE 

DC GRID #2 VOLTAGE 

DC GRID #1 VOLTAGE A

DC GRID #4 CURRENT 

16 000 VOLTS 

O TO 5OO VOLTS 

300 voLTs 
-2$ TO -72 VOLTS 

—15 To +25 //AMP 

NRIGMT NESS AND FOCUS OU AL ITT ODLREASE NITN DECREASING ANODE VOLTAGE. IF GENERAL THE ANODE 
VOLTAGE SHOULD NOT BE LESS THAN 1w, 000 VOLTS. 

A VISU AL E%TIMLTIOX OF fOCUBED RASTER. 

C OMTI MUEO OM FOLIONING PAGE 
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216AP4 TENTATIVE DATA 

TUNo-ao~ 
L OMTI XIlEO FROM PA ECECING PAGE 

MECHANICAL DATA 
OVERALL LENGTH '~ ± j~$ INCHES 

GREATEST DIMENSIONS OF BULB: 
DIAGONAL 21 j~$ f 1~$ INCHES 

WIDTH 2~ 1~4 ± 1;~$ INCHES 

HEIGHT 16 3/8 f 1~$ INCHES 

MIN. USEFUL SCREEN DIMENSIONS: 
DIAGONAL ZO 1~4 INCHES 

WIDTH 19 1~$ INCHES 

HEIGHT 15 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP J1-21 

BASE SMALL SHELL DUODECAL 6 PIN 86-6} 

BASING 12L 

BULB CONTACT ALIGNMENT 

Ji-21 CONTACT AL16NS WITH PIN r'OSITION Y6 ± }p DEGREES 

214± a DIAG  

 20 a DIAL. 

204-± 
8- 

WIDTH 

19 ~~ WIDTH  

I6,}'+ 8~- HEIGHT 
e 6 15"HEIGHT 

\~90' ~ / 

~ I 

20~~ 
+ 3 ~~ _8

,,,~ 
~~,Ii~ 

n 
~U B 

PIN 1 - HEATER 

PIN 2 - GRID p1 

PIN 6 - GRID k4 

PIN 10-  GRID M2 
PIN 11- CATHODE 

116 DIA. 

PIN CONNECTIONS PIN 12 - HEATER 

ANODE CAP: 

GRID N0. } 

GRID N0. 5 

BOTTOM VIEW 



TENTATIVE DATA 216CP4 

TUNo•so~ 
CATHODE RAY 

THE 21rCPv IS A DIRECT VIEW PICTURE TUBE'DESIGNED FOR TELEVISION APPLI-
CATIONS. ITS FEATURES INCLUDE: 

ELECTROSTATIC FOCUS ALUMINIZED SCREEN 

MAGNETIC OEFLECTtON GRAY FI ITER FACEPLATE 

UNIPOTENTIAL CATHODE EXTERNAL CONDUCTIVE COATING 

RECTANGULAR GLASS CONSTRUCTION 19 1/S" % 14 3/16" RASTER SIZE 

DOES NOT REQUIRE ION TRAP MAGNET 

ELECTRICAL DATA 
F OCUSIN6 METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.J : 

HORIZONTAL 
VERTICAL 
DIAGONAL 

DIRECT INTERELECTR ODE CAPACITANCES (APPROX.J ; 
CATHODE TO ALL OTHER EIECTR ODES 
GRID #1 TO ALL OTHER ELECTRODES 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

ELECTROSTATIC 

MAGNETIC 

65 DEGREES 
5O DEGREES 
7O DEGREES 

5 µµ. f 
6 µµf 

750 µµf 
500 ,Lug f 

OPTICAL DATA 
PHOSPHOR NUMBER SULFIDE TYPE P-g 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

F ERSISTENCE SHORT 
F ACEPIATE TRANSMISSION AT CENTER (A PPROX.J : 71 PERCENT 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE E).3 VOLTS 
HEATER CURRENT O. E) f 1O% AMP, 
MAXIMUM DC ANODE VOLTAGE ZO O00 VOLTS 
MAXIMUM DC GRID #4 VOLTAGE -5OO TO +1000 VOLTS 
MAXIMUM DC GRID #2 VOLTAGE 5OO VOLTS 
MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE-BIAS VA WE 125 VOLTS 
DC POSITIVE- BIAS VALUE O VOLTS 
POSITIVE- PEAK VALUE 

A 2 VOLTS 
MAXIMUM DC PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 
AFTER EQUIPMENT WARM-UP PERIOD LBO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE LBO VOLTS 
MAXIMUM GRID #1 CIRCUIT RESISTANCE 1,5 MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGEH 16 OOO VOLTS 

DC GRID #4 VOLTAGE +5O TO +550 VOLTS 

DC GRID #2 VOLTAGE 3OO VOLTS 

DC GRID #1 VOLTAGE A -Z$ TO -7Z VOLTS 

DC GRID #4 CURRENT -15 TO *25 µAMP 

A CATx00E SHOULD BE RETURNED TO OxE SIDE OR TO THE MIDT AP OF THE RE ATER TRANSF ORNER WI NOIXG. 

~BR IILI ANCE AND DEFINITION DECREASE WI TN DECREASING ANODE VOLTAGE. IN GEN ER AI. TxE ANODE 

VOLTAGE SHOULD NOT BE IE SS Tx AN 14,000 VOLTS. 

~~'✓I SU AL E%TINCTION OF FOCV SED RASTER. 

CONiINUEO ON FDLIOWING PAGE 

J 
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2 I B C P4 TENTATIVE DATA 

TUNo•ao~ 
CONTINUEG FROM PRECEDING PAGE 

OVERALL LENGTH 23 1/32 f 3/~ 
GREATEST DIMENSIONS OF BULB: 

DIAGONAL 21 7/32 f 1/~ 

WIDTH 20 1/u f 1/~ 
HEIGHT 15 9/16 f 1/8 

MIN. USEFUL SCREEN DIMENSIONS: 

DIAGONAL 

WIDTH 

HEIGHT 

BULB CONTACT RECESSED SMALL CAVITY CAP 

BASE SMALL SHELL DUODECAL 6 PIN 

BASING 

BULB CONTACT ALIGNMENT 

Ji-21 CONTACT ALIGNS WITH PIN iOSITION #6 f 3p DEGREES 

,IN i - HEATER 

PIN 2 - GRID #1 

~^IN 6 GRID #4 

PIN 10- GRID #2 
PIN ii -  CATHODE 

MECHANICAL DATA 

2132 • ± 8• DIAG.  I 
  20 s DIAG. 

  20 4 ± e• WIDTH 

198 WIDTH 

~- 15 18 • ± e HEIGHT 

14 16 HEIGHT 

PIN CONNECTIONS 

20 1; 8 
19 1/i: 

lu 3i 16 

2332 
+ 3,. 

b 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

U1-21 

86-63 

12L 

PIN 12 - HEATER 

ANODE CAP: 

GR I D N0. 3 

GRID N0. 5 

BOTTOM VIEW 
J 



TENTATIVE DATA 21BDP4 

~~ 

TUNo•:o~ 
CATHODE RAY 

THE 216DP4 IS A DIRECT VIEW PICTURE TUBE DESIGNED FOR TELEVISION APPLI—
CATIONS. 17S FEATURES INCLUDE: 

ALUMINIZED SCREEN ELECTROSTATIC FOCUS 

MAGNETIC DEFLECTION UNIPOTENTIAL CATHODE 

GRAY FILTER FACEPLATE 19 1/8" X IS" kASTER SIZE 

EXTERNAL CONDUCTIVE COATING RErTANGULAR GLASS CONSTRUCTION 

DOES NOT REQUIRE ION TRAP 

ELECTRICAL DATA 

FOCUSING METHOD ELECTROSTATIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.J : 

HORIZONTAL E)7 DEGREES 

VERTICAL 53 DEGREES 

DIAGONAL 72 DEGREES 

DIRECT INTERELECTR ODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 

GRID #1 70 ALL OTHER ELECTRODES () µµf 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 75O µµf 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 5OO µµf 

OPTICAL DATA 
PHOSPHOR NUMBER SULFIDE TYPE P-4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE SHORT 

FACEPLATE TRANSMISSION AT CENTER (APPR OX.) : 71 PERCENT 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SY~STEN 

HEATER VOLTAGE 6,3 VOLTS 

HEATER CURRENT O.E) IlO$ AMP. 

MAXIMUM DC ANODE VOLTAGE 2O OOO VOLTS 

MAXIMUM DC GRID #4 VOLTAGE —5OO TO +lOOO VOLTS 

MAXIMUM DC GR IO #2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE- BIAS VALUE 125 VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

POSITIVE-PEAK. VALUE 2 VOLTS 

MAXIMUM OC PEAK HEATER- CATHODE VOLTA GE : A

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS UlO VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD LSO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1$O VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 ME !;^Hr:' 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGES 15 OOO VOLTS 

DC 6R ID W4 VOLTAGE *'~JO TO +550 VOLTS 

DC GRID #2 VOLTAGE 3OO VOLTS 

DC GRID #1 VOLTAGEC —2$ TO -]Q VOLTS 

DC GRID #4 CURRENT -15 TO +'jFj µAMP. 

ALATNODE SXOULO NE RETURNED TO OXE SIDE OR TO iNE NIDT AP Of THE XE ATER TR AN Sf ORNER WIMDIN~. 

a 
BRILLIANCE AND DEFINITION DECREASE WITN DECRE ASI XG ANODE VOLTAGE. IM GEMER AL, THE PNODE VOLTAGE 
$MOULD NOT :E LE55 TX AM 14x000 VOLT$. 

GVI SUAL ExTIXLTI ON OP FOCUSED RASTER. 

L ONTINUED Ox FOlLOAING PAGE 
J 
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2180P4 TENTATIVE DATA 

TUNo•so~ 
CONTINUED FROM PRECEDING PAGE 

MECHANICAL DATA 

OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 

WIDTH 

HEIGHT 

MIN. USEFUL SCREEN DIMENSIONS: 

DIAGONAL 

WIDTH 
HEIGHT 

BULB CONTACT 

BASE 

BASING 

B UL9 CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION #6 ± }p DEGREES 

PIN 1 - HEATER 

PIN 2 - GRID #1 

PIN 6 - GRID #4 

PIN 1p- GRID #2 
PIN 11-  CATHODE 

21 9
 N • 

± 8 DIAG. 

20 ~• DIAG. - 
4 

20 ~° k ~~~ WIDTH 
4 8 

19 8 ' WIDTH 

16 8u ± 91 RIGHT -" 

15~~ RIGHT - _ ~, 

PfN CONNECTIONS 

23 1/32 ± 3/8 INCHES 

21 3/8 * 1/8 INCHES 

20 1/4 f 1/8 INCHES 

16 3/8 ± 1/8 INCHEs 

2~ 1/4 INCHES 

19 1/8 INCHEs 
15 INCHES 

RECESSED. SMALL CAVITY CAP J1-21 

SMALL SHELL DUODECAL 6 PIN 85-6} 

12L 

23 32 
+ 3.. 

8 

PIN 12 - HEATER 

ANODE CAP: 

GRID N0. 3 

GRID NO. 5 

60TTOM VIEW 



TENTATIVE DATA 21BNP4 

^\ 

~  TUNG•SOL  ~ 

CATHODE RAY 

THE 21BNP4 IS A DIRECT VIEW PICTURE TUBE DESIGNED FOR TELEVISION APPLI—
CATIONS. ITS FEATURES INCLUDE: 

ELECTROSTATIC FOCUS UNIPOTENTIAL CATHODE 

MAGNETIC DEFLECTION ALUMINIZED SCREEN 

19 1/8" X 15" RASTER SIZE EXTERNAL CONDUCTIVE COATING 

GREY FILTERGLASS FACEPLATE REQUIRES NO ION TRAP MAGNET 

ELECTRICAL DATA 

FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPR OX. J ; 

HORIZONTAL 

VERTICAL 

DIAGONAL 

DIRECT INTERELECTRODE CAPACITANCES (A PPR OX.): 
CATHODE TO ALL OTHER ELECTRODES 
GRID Al TO ALL OTHER ELECTRODES 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

OPTICAL DATA 
PHOSPHOR NUMBER 

FLU. F.E SCENT CGLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE TRANSMISSION AT CENTER (APPROX.): 

ELECTROSTATIC 

MAGNETIC 

$5 DEGREES 

C7H DEGREES 

9O DEGREES 

5 llµ f 
6 µµf 

1500 µµf 
1200 µµf 

SULFIDE TYPE 

71 

P- 4 
WHITE 

WHITE 

SHORT 

PERCENT 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT O.Gt 1O% AMP. 

MAXIMUM DC ANODE VOLTAGE ZO OOO VOLTS 

MAXIMUM DC GRID #4 VOLTAGE —5OO TO +1000 VOLTS 

MAXIMUM DC GRID #2 VOLTAGE SOO VOLTS 

MAXIMUM GRID #1 VOLTAGE: 
DC NEGATIVE- BIAS VALUE 125 VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

POSITIVE- PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER- CATHODE VOLTAGE: 

HEATER NE 6ATIVE WITH RESPECT TO CATHODE 

DURING WARM- UP PERIOD NOT TO EXCEED 15 SECONDS ulO VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD 1$O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1$O VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE 

DC GRID #4 VCITAGE 

DC GRID #2 VOLTAGE 

DC GRID #1 VOLTAGE 

OC GRID #4 CURRENT 

A 

1FJ OOO VOLTS 

+5O TO +550 VOLTS 

300 voLTs 
-28 TO - 72 VOLTS 

—15 TO +25 µAMP 

A
VI SU AL EXTI XLTION OF FOCUSED RASTER. 

COXTINUED OX FOLL DWIXG PAGE 
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216NP4 TENTATIVE DATA 

r TUNo•so~ 
C0N71NUEU FROM PRECEDING PAGE 

MECHANICAL DATA 
OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 

WIDTH 

HEIGHT 

MIN. USEFUL SCREEN DIMENSIONS: 

DIAGONAL 

WIDTH 

HEIGHT 

BULB CONTACT 

BASE 

BASING 

BULB CONTACT ALI6NME NT 

J1-21 CONTACT ALIGNS WITH PIN POSITION #6 130 

PIN 1 — HEATER 

PIN 2 — GRID #1 

PIN 6 - GRID #4 

PIN 17-  GRID #2 
PIN 11-  CATHODE 

Z 1 8„+ 8' DIAG. 
N 

20 4 DIAG. 

QQ 
4~ 

}'  8 •WIDTH 

19 6 WIDTH 

16 8M± 
9 HEIGHT 

15~~HEIGHT 

PIN CONNECTIONS 

20 Y 3/$ INCHES 

21 3/8 * 1/8 INCHE_ 
2~ 1/U f 1/8 INCHES 

16 3/8 f 1/8 INCHES 

2~ 1/4 ;NCHES 

19 ]/$ INCHES 

ZS INCHES 

RECESSED SMALL CAVITY CAP Ji-21 

SMALL SHELL DUODECAL 6 PIN 86-6~ 

12L 

DEGREES 

2 0" 
+ 3" 
— 8 

PIN 12 - HEATER 

ANODE CAP; 

GRID N0. } 

GRID NO. 

BOTTOM VIE7d 
 J 



TENTATIVE DATA 21BSP4 

  TUNG•SGL  
CATHODE RAY 

THE 218SP4 IS A DIRECT VIEW PICTURE TUBE DESIGNED FOR TELEVISION APPLI—

CATIONS. ITS FEATURES INCLUDE: 

f.RAY FILTER FACEPLATE ALUMINIZED SCREEN 

MAGNETIC FOCUS AMD DEFLECTION EXTERNAL CONDUCTIVE COATING 

RECTANGULAR GLASS CONSTRUCTION EXTERNAL SINGLE FIELD ION TRAP 

19 1/16" % 15 1116' RASTER SIZE 

ELECTRICAL DATA 

FOCUSING METHOD MAGNETIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.) 

HORIZONTAL 85 DEGREES 

DIAGONAL 9O bE GREES 

DIRECT INTERELECTR ODE CAPACITANCES (A PPROX.): 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 

GRID #1 TO ALL CTHER ELECTRODES 6 µµf 
MAXIMUM E%TER NAL CONDUCTIVE COATING TO ANODE 2500 µµf 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 2000 µµf 

OPTICAL DATA 
PHOSPHOR NUMBER SULFIDE TYPE P—g 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE SHORT TO MEDIUM 

FACEPLATE TRANSMISSION AT CENTER (APPR OX.): 7y PERCENT 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER ST S7EN 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0,6 Y5% AMP. 

MAXIMUM DC ANODE VOLTAGE 22 OOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 550 VOLTS 
MAXIMUM GRID #i VOLTAGE: 

OC NEGATIVE—BIAS VALUE 155 VOLTS 

DC POSITIVE—BIAS VALUE O VOLTS 

ROSITIVE—PEAK VALUE 2 VOLTS 
MAXIMUM OC PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS u5O VOLTS 
AFTER EQUIPMENT WARM—UP PERIOD 20O VOLTS 

HEATER POSITIVE WI TN RESPECT TO CATHODE 20O VOLTS 
MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 MEGONMS 
HEATER WARM—UP TIME (q PPROX.)" li.O SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

i 

DC ANODE VOLTAGE 

OC GRID #2 VOLTAGE 

OC GRID #i VOLTAGE A

DC FOCUSING COIL CURRENT (APPROX.)B

OC ION TRAP MAGNET STANDARD COIL #117 

OC ION TRAP MAGNET RATED STRENGTH 

AVI $U AL EZTIMCTION OF FOCUSED RASTER. 

(APPROX.) 

16 OOO VOLTS 

jOO VOLTS 

-2B TO -TZ VOLTS 

116 =15~ MA• 
3O MA. 
33 GAUSSES 

Bf OR ST ANDA0.D FOCUS LOII 1109, OR EOUIYALE MT, wITN TnE COYBI NED GRID R1 BIAS VOLTAGE ARD ViDEO-
SIGNAL VOLTAGE ADJUSTED TO PRODUCE A HIGHLIGHT BRIGHT NE 55 Of 2D f00T CAMBER TS ON A ly 1/16• BT 
19 1/16" IICTURE SIZE. 

• HEATER wA0. N-UP TIME IS THE TIME RE OUIRED FOR THE VOLT AGE ACR DSS THE ME ATEp TFRNINALS TD IRCRE ASE 
TO 5.0 VOLTS IM THE JETEC TEST CIRCUIT, NITN P 25 YOlT3 AND SERIES r+<j1.5 OxY S. 

CONTIWEO OR POLL ORING RAGE 

t UMG-SOL EL ECTRIL M0. ELECTRON TUBE DIYI SIDR BLDDNfI EL D. NEw JER SET. U.S.A. MRIL 1. 19'}7 fIRTE #`962 



218SP4 TENTATIVE DATA 

TUNO•tOL 
C ONTINVED FpON PpECE01NG PAGE 

MECHANICAL DATA 
OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB: 
ZO Y j/g INCHES 

DIAGONAL 21 j/8 Y 1/~. INCHES 

WIDTH p 1/4 Y 1/8 INCHES 

HEIGHT 15 3/8 Y 1/g INCHES 

MIN. USEFUL SCREEN DIMENSIONS: 

DIAGONAL 2O 1/4 INCHES 

WIDTH t9 1/15 INCHES 
HEIGHT 15 1/15 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP Ji-21 
BASE SMALL SHELL DUOD ECAL 5 PIN BS-57 
BASING 12N 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION a!6 3 }O DEGREES 

21 a + ± 8 DIAG. 

20 4N DIAG. 

20 
4 

± B' WIDTH 

19 16 WIDTH 

r ---  16 8 • ± B HEIGHT -~ 

~- 15 161~EIGHT -~ 
I 

~16•DIA. 

20~~ 
+ 3. 

- 8 

PIN CONNECTIONS 

PIN 1 — HEATER 

PIN 2 — GRID Mi 

PIN 20 — GRID i2 
PIN 11— CATHODE 

PIN 12 — HEATER 

ANODE CAP: 

GRID N0.} 



TENTATIVE DATA 21CBP4 

~  TUNO•sOL 

CATHODE RAY 
THE 21C8P4 IS A DIRECT VIEW PICTURE TUBE DESIGNED FOR TELEVISION APPLI—
CATIONS. ITS FEATURES INCLUDE: 

ELECTROSTATIC FOCUS UNIPOTENTIAL CATHODE 

MAGNETIC DEFLECTION ALUMINIZED SCREEN 

GREY FILTER FACEPLATE EXTERNAL CONDUCTIVE COATING 

19 1/16" X iS 1/16" RASTER SIZE REQUIRES NO ION TRAP NAGNET 

ELECTRICAL DATA 

F OCUSIN6 METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPR OX.j; 
HORIZONTAL 
VERTICAL 

DIAGONAL 

DIRECT INTERELECTR ODE CAPACITANCES (APPR OX.j: 
CATHODE TO ALL OTHER ELECTRODES 
GRID #1 TO ALL OTHER ELECTRODES 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

OPTICAL DATA 
PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE TRANSMISSION AT CENTER (APPROX.): 

HEATER VOLTAGE 

HEATER CURRENT 

ELECTROSTATIC 
MAGNETIC 

85 DEGREES 

68 DEGREES 

9O DEGREES 

5 µµf 

2500 ~f 
2000 µµf 

SULFIDE TYPE P-.} 
WHITE 

WHITE 

SHORT 

74 PERCENT 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

MAXIMUM DC ANODE VOLTAGE 

MAXIMUM DC GRID #4 VOLTAGE 

MAXIMUM DC GRID #2 VOLTAGE 

MAXIMUM GRID #1 VOLTAGE: 
OC NEGATIVE-BIAS VALUE 

DC POSITIVE-BIAS VALUE 

POSITIVE-PEAK VALUE 

MAXIMUM DC PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 

AFTER EQUIPMENT WARM-UP PER I.OD 

HEATER POSITIVE WITH RESPECT TO CATHODE 

MAXIMUM GRID #i CIRCUIT RESISTANCE 

6.3 
0.6t 10 ̀6 

18 _000 
—500 TO +1000 

550 

SECONDS 

140 
0 
0 

VOLTS 

AMP. 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

410 VOLTS 

180 voLTs 
180 VOLTS 

1.5 MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE 

DC GRID #4 VOLTAGE 

DC GRID #2 VOLTAGE 

DC GRID #1 VOITAGE A

Z4 000 VOLTS 
—55 ro 300 voLTs 

3OO VOLTS 

- 28 TO —72 VOLTS 

AVISUAL EXTINCTION OF FOCUSED RASTER. 

~BRILLI AN CE AND DEFINITION DEGREASE WITH DECREASING AX ODE VOLTAGE. IN GENERAL. ANODE VOLTAGE 

SHOULD NOT BE LESS THAN 14.000 VOLTS. 

GONTIXUED ON FOLLOWING PAGE 

T UN6-SOl ELECTRIC INC. ELECTRON TUBE DIVI SIGN BLOOMFIELD. NEW JERSEY. U.S.A. APRIL 1. 1957 PLATE N496j 



2iCBP4 TENTATIVE DATA 

TUNG•80L 
CONTINUED FROM PRECEDING PAGE 

MECHANICAL DATA 

OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB; 

DIAGONAL 

WIDTH 

HEIGHT 

MIN. USEFUL SCREEN DIMENSIONS: 

DIAGONAL 

WIDTH 

HEIGHT 

BULB CONTACT 

BASE 

BASING 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH 

18" 
+ 3 ~. 

- 8 

18 ± 3/8 

21 3/8 f 1/8 
20 1/4 t 1/B 
16 3/8 t 1/8 

20 7 /u 
19 1/16 
15 1/16 

RECESSED SMALL CAVITY CAP 

SMALL SHELL DUODECAL`6 PIN 

PI N~ ~OSITION #6 f30 DEGREES 

 21 9 ± 8 DIAG  

 2~ 4 
DIAG.  

PIN 1 -, HEATER 

PIN 2 - GRID #~ 

PIN 6 - GRID #4 

PIN 10 -  GRID #2 

PIN 11-  CATHODE 

2O 4, ± 9 WIDTH 

  19 1fi  WIDTH  

  16 BN+ 
9 

HEIGHT 

  1516 
kEIGHT  

PIN CONNECTIONS 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

f NCHES 

INCHES 

Ji-21 

86-63 

12L 

PIN 12 - HEATEu 

ANODE CAP: 

GR I D NO. 3 

GRID N0. 

80TTOM VIEW 
J 



TENTATIVE DATA 21CDP4, 21CDP4A 

~  TUNo•so~ 
CATHODE RAY 

THE 21CDPL1 AND 21CDP4A ARE DIRECT VIEW PICTURE TUBES DESIGNED FOR 
TELEVISIGN APPLICATIONS. THE TUBES ARE IDENTICAL EXCEPT FOR THE ALUM—
INIZED SCREEN ON THE 21CCP4A. 
THEIR COMMON FEATURES INCLUDE: 

MAGNETIC DEFL Ef,TION ELECTROSTATIC FOCUS 

UNIPOTEN TI AL CATHODE GRAY FILTER FACEPLATE 

EXTERNAL CONDUCTIVE COATING EXTERNAL SINGLE FIELD ION TRAP 

RECTANGULAR GLASS CONSTRUCTION SY 1/16" X 15 1!16" RASTER S12E 

ELECTRICAL DATA 

FOCUSING METHCD 

D EFLECTIN6 METHOD 

SEFLECTION ANGLE (APPROX.): 

M OR IZONTAL 

DIAGONAL 

DIRECT INTERELECTRCDE CAPACITANCES (APPROX.j : 

CATH •DE TO ALL OTHER ELECTRODES 

GRID #1 TO ALL OTHER E~LECTR ODES 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

OPTICAL DATA 

E L=CTROSTATIC 

MAGNETIC 

$5 DEGREES 

9O DEGREES 

5 /tFa f 

0 IJlt 
2500 µµ r 
ZVV~i µµ 2 

PHOSPHOR NUMBER SULFIDE TYPE 

FLUORESCENT COLOR 

MHOS PH ORESCENT COLOR 

PERSISTENCE SHIRT TO MEDIUM 

FACEPLATE TRANSMISSION AT CENTER (AfPROX. J 74 

G-4 

WHITE 

WHITE 

ERCE NT 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER STSTEN 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT O.µ5 t5~i AMP. 

MAXIMUM DC ANODE VOLTAGE 22 OOO VOLTS 

MAXIMUM DC GRID #4 VOLTAGE —550 TO +1100 VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 55O VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE—BIAS VALUE 155 VOLTS 

DC POSITIVE—BIAS VALUE O VOLTS 
f OSITIVE—PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK NEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 SECONDS 45O VOLTS 

AFTER EQUIPMENT WARt•.1—UP PERIOD 'ZOO VOLTS 

HEATER POSITIVE WITH RE Sf ECT TO CATHODE 2OO VOLTS 

MAXIMUM GRID #i CIRCUIT RESISTANCE 1.5 MEGOHMS 
HEATER WARM—UP TIME (APPROX.) * 11,0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
DC ANODE VOLTAGE 

DC GRID #4 VOLTAGE 

DC GRID #2 VOLTAGE 

DC GRID #i VOLTA GE A
DC ION TRAP MAGNET STANDARD COIL #1117 
DC ION TRAP MA6 NET RATED STRENGTH 

A 
VISUAL EXTINCTION OF FOCU SFC RASTER. 

(A PPROX.) 

i6 000 
—64 To +352 

300 
—2$ TO —72 

30 
33 

VOLTS 

VOLTS 

VOLTS 

VOLTS 
MA, 

G AU SES 

a 
ME AT ER WARM-UP TIME IS TXE TINE REQUI REO FOR THE VOLTAGE ACROSS THE NEATER TER NI NALS TO IN-
CREASE TO 5.0 VOLTS IN TXE JETEC TEST CIRCUI T~ WITH E=25 VOLTS AXO SERIES R=42 OMN S. 

CONTINUED ON FOIL OWING PAGE 
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21CDP4, 21COP4A rENTATiVE DATA 

TUMe•:ot 
CONTINUED FROM PNE CEDI NG PAGE 

MECHANICAL DATA 

OVERALL LENGTH 

GREATEST DIMENTSIONS OF BULB: 

D IAGONAI 

w IDTH 

HEIGHT 

MIN. USEFUL SCREEN DIMENSIONS: 

DIAGONAL 

w IDTH 

HEIGHT 

BULB CONTACT 

BASE 

BASING 

O ULB CONTACT ALIGNMENT 

Ji-21 CONTACT ALIGNS WITH PIN POSITION 

PIN i — HEATED 

FIN 2 — ,RID •i 
PIN 6 — ,RIO N4 
FIN !~— ,w l fi M[ 
P, r. ii — CA T.. :LE 

20 t 3/8 

21 3/8 = 1/8 
20 1/u i 1/8 
16 3/8 r 1/8 

20 1 /u 

i9 1/16 
15 1/16 

RECESSED SMALL CAVITY CAP 

SMALL SHELL CUODECAL 6 PIN 

N6 Y }p DEGREES 

21 e•± 
8 DIAb. 

~_ Q~ 4~DIAG. 

20 4•± 8 WIDTH 

  19 16 WIDTH 

  16 8 •HEI(iHT —~ 

' 1516 HEIGHT -'I 

-- I 

PIN CONNECTIONS 

H !H 

K 

+ 3. 

— e 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

Ji-21 

e6-6} 

12L 

VIN i~ - HF ATfG 

ANODE CAP: 

GRID NG.} 

GRID N0.5 



TENTATIVE DATA 21CGP~t 

  TUNG•SOL  
CATHCGE RAY 

THE 21CGP4 IS A DIRECT—VIEW PICTURE TUBE DESIGNED FOR TELEVISION APPLI—
CATIONS. ITS FEATURES INCLUDE: 

ALUMINIZED SCREEN ELECTROSTATIC FOCUS 

MAGNETIC DEFLECTION UNI POTENTIAL CATHODE 

GRAY FI iLTER FACEPLATE EXTERNAL CONDUCTIVE COATING 

EXTERNAL SINGLE FIFLD ION TRAP RECTANGULAR GLASS CONSTRUCTION 

19 1/16 % 15 1/16 RASTER SIZE 

ELECTRICAL DATA 
FOCUSING METHOD ELECTROSTATIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPR OX.J : 

HORIZONTAL 85 _DEGREES 

VERTICAL 6i3 DEGREES 

D IAGrNAL 9O DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPR OX.)~: 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 

GRID #1 TO ALL OTHER ELECTRODES ( µ/1.f 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 2500 µµf 

MINIMUM EXTERNAL CO NO UCTIVE COATING TO ANODE 2000 µµf 

OPTICAL DATA 
PHOSPHOR NUMBER SULFIDE TYPE P- 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE SHORT 

FACEPLATE TRANSMISSION AT CENTER (APPR OX.) ?5 PERCENT 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE E).3 VOLTS 

HEATER CURRENT O. E) AMP. 

MAXIMUM DC ANODE VOLTAGE A 20 OOO VOLTS 

MAXIMUM DC GRID #4 VOLTAGE —500 TO +1000 VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 200 VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE—BIAS VALUE =25 VOLTS 

DC POSITIVE—BIAS VALUE O VOLTS 

POSITIVE—PEAK VALUE O VOLTS 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM—UP PERIOD 18O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 18O VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 ME GOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
Dc ANODE voLTAGE* 1S OUO voLTs 
DC GRID #4 VOLTAGE —?~ TO +3C~( VOLTS 

DC GRID #2 VOLTAGE 11Q VOLTS 

DC GRID #i VOLTAGF B —32 TO —SO VOLTS 
DC ION TRAP MAGNET RATED STFEN6TH µ( G4DSS-_ 

ABRILLIANCE AND DEFINITION DECREASE WITH DECREASING ANODE VOLTAGE. IN GENERAL, THE ANODE 
V OIT AGE SHOULD NOT BE LESS THAN 14, OCC VOLTS. 

BVI SU AL EXTINCTION OF FOCUSED RASTER. 

THIS TUBE MAY 6E OPER ATEC IN GRID DRIVE IF DESIRED, WITH SOME LOSS INEFFICIENCY. AVERAGE RASTER 
CUTOFF, WITH GRID Oft IVE S MAY BE CAL GUI ATED: Eglco= .502 Egg+5.8 

CONTINUED ON FOLLOWING PAGE 

 J 
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21CGP4 TENTATIVE DATA 

TUNo•ao~ 
LONTINl1ED FROM PRECEDING PAGE 

MECHANICAL DATA 

OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 

WIDTH 

HEIGHT 

MIN. USEFUL SCREEN DIMENSIONS: 

DIAGONAL 

WIDTH 

HEIGHT 

BULB CONTACT 

BASE 

BASING 

BULB CONTACT ALIGNMENT 

20 f 3/8 

21 3/8 t 1/8 
20 1/u t 1/8 
16 3/8 t 1/8 

20 1/4 
19 1/16 
15 1/16 

RECESSED SMALL CAVITY CAP 

SMALL SHELL DUODECAL 6 PIN 

JS-21 CONTACT ALIGNS WITH PIN POSITION #6 ±}O DEGREES 

~  21 8 „}'  8 DIAG  

20' 3„ 
+-
-e 

r

Y 

~  20 
4 

DIAG, 

e 20 4 ' ± B „WIDTH 

-.  19 16 WIDT H 

r — — 16 8' ± 9„„HEIGHT 

PIN 1 - HEATER 

PIN 2 - GRID #1 

PIN 6 - GRID #4 
PIN 1p- GRID #2 
PIN il — CATHODE 

15 16 HEIGHT 

85~ 

PIN CONNECTIONS 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

J1-21 

86-61 

12L 

PIN 12 - HEATER 

ANODE CAP; 

GRID N0. } 

GRID NO. 5 

BOTTOM VIEW 



TENTATIVE DATA 21CHP4 

TUNG•SOL 
CATHODE RAY 

THE Z1CHP4 IS A DIRECT—VIEW PICTURE TUBE DESIGNED FOR TELEVISION APPLI—
CATIONS. ITS FEATURES INCLUDE: 

ELECTROSTATIC FOCUS 

UNIPOTENTIAL CATHODE 

GRAY FILTER FACEPLATE 

RECTANGULAR GLASS CONSTRUCTION 

ALUMINIZED SCREEN 

MAGNETIC DEFLECTION 

EXTERNAL CONDUCTIVE COATING 

19 1/16" X 15 1/16 RASTER SIZE 

DOES NOT REQUIRE ION TRAP 

ELECTRICAL DATA 
F OCUSIN6 M€TROD ELECTROSTATIC 
DEFLECTING METHOD MAGNETIC 
DEFLECTION ANGLE (APPROX.): 

HORIZONTAL 85 DEGREES 
VERTICAL 68 DEGREES 
DIAGONAL 9D DEGREES 

DIRECT INTERELECTR ODE CAPACITANCES (APPR OX.): 
CATHODE TO ALL OTHER ELECTR QDES 5 µµf. 

GRID #1 TO ALL OTHER ELECTRODES 6 µµf 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 25Q0 µµf 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 2000 µµf 

OPTICAL DATA 
PHOSPHOR NUMBER p—g 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE SHORT 

FACEPLATE TRANSMISSION AT CENTER (A PPROX.): 7U PERCENT 

RATINGS 
I NTERPft ETED ACCORDING TO DESIGN CENTER SYSTEM 

CATHODE DRIVE SERVICE 
HEATER VOLTAGE 6,3 VOLTS 
HEATER CURRENT O,(7 AMP. 
MAXIMUM DC ANODE VOLTA GE C ZO OOO VOLTS 
MAXIMUM DC GRID #4 VOLTAGE —500 TO +].Opp VOLT$ 
MAXIMUM DC GRID #2 VOLTAGE 200 VOLTS 
MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE—BIAS VALUE 125 VOLTS 

DC POSITIVE—BIAS VALUE ~ VOLTS 

POSITIVE—PEAK VALUE ~ VOLTS 

MAXIMUM pC PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 SECONDS 410 VOLTS 

AFTER EQUIPMENT WARM—UP PERIOD 180 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1, FS0 VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE ~.5 MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CATHODE DRIVEA 

DC ANODE VOLTAGE 

OC GRID #4 VOLTAGE 

DC GRID #2 VOLTAGE 

DC GRID #1 VOLTAGE D

18 000 voLTs 
—50 ro +350 voLTs 

11O VOLTS 

—37 TO —5O VOLTS 

ATHIS TUBE MAY BE OPERATED IN GRID DRIVE If DESIRED, WITH SOME LOSS IX EFFICIENCY. AVERAGE 
RASTER CUTOFF, USING DRI VE T MAY BE CALCULATED: E91co= .502 Eg 2+5.8 

BVI SUAL ExTINCTION OF FOCUSED RAST Eft. 

~BRILLIAXCE AND DEFINITION DECREASE WITH DECREASING ANODE VOLTAGE. IN GENERAL. ANODE VOL-
TAGE BNOUlO XOT BE 1E 55 TN AN 14000 VOLTS. 

1 

CONTINUED ON FOLLOWING PAGE 
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21CHP4 TENTATIVE DATA 

TUNG•SGL 
CONTINUED PRON PRECEDING PAGE 

MECHANICAL DATA 
OVERALL LENGTH '18 *- 3/8 INCHES 

GREATEST DIMENSIONS OF BULB: 

O IAGONAL 21 3/8 t 1/8 INCHES 

W 10TH 20 '_/4 ± 1/8 INCHES 

HEIGHT 15 3/e ± 1/8 INCHES 

MIN. USEFUL SCREEN DIMENSIONS: 

DIAGONAL 20 ~/u INCHES 

WIDTH ZQ 1/~6 INCHES 

HEIGHT 17 1.'16 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP Ji-21 

BASE SMALL SHELL DUODECAL 6 PIN e6-63 

BASING 12L 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION Yb 13p DEGREES 

PIN i — HEATER 

PIN 2 — GRID #1 

PIN b — GRID #4 

FIN 10 — GRID #2 

PIN 11— CATHODE 

PIN CONNECTIONS 

PIN iZ — HEATER 

ANODE CAP: 

GRID N0. 3 

GRID N0. S 

BOTTOM VIEW 
 J 



TENTATIVE DATA 21CUP4 

  TUNG•SOL  
CATHODE RAY 

THE 2~_CUP4 IS A DIRECT VIEW PICTURE TUBE DESIGNED FOR TELEVISION APPLI—

CATIONS. ITS FEATURES INCLUDE: 

UNIPOTENTIAL CATHODE ALUMINIZED SCAEEN 

G PAY FILTER FACEPLATE EXTERNAL CONDUCTIVE COATING 

MAGNETIC FOCUS AND DEFLECTION EXTERNAL SINGLE FIELD ION TRAP 

19 1/16" X 15 1/16" RASTER SIZE 

ELECTRICAL DATA 

FOCUSING METHCD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.) 

HORIZONTAL 

DIAGONAL 

DIRECT INTERELECTR ODE CAPACITANCES (A PPROX.); 

CATHODE TO ALL OTHER ELECTRODES 

GRID #1 TO ALL OTHER ELECTRODES 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

MAGNETIC 

MAGNETIC 

S5 DEGREES 

9O DEGREES 

5 µµf 
6 µµf 

2500 µµf 
2000 µµ g 

OPTICAL DATA 
P HCSPH OR NUMBER SULFIDE TY PE~ P—¢ 

FLUORESCENT COLOR WHITE 

+PHOSPHORESCENT COLOR WHITE 

.PERSISTENCE 
MEDIUM 

FACEPLATE TRANSMISSION AT CENTER (APPR OX.): ~4 PERCENT 

RATINGS 
I NTERPRETEO ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE (),3 VOLTS 

HEATER CURRENT 
Q,( t1O`b AMP. 

MAXIMUM DC ANODE VOLTAGE 22 000 VOLTS 
MAXIMUM OC GRID #2 VOLTAGE 550 - VOLTS 
MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE- 81AS VALUE 155 VOLTS 
DC POSITIVE—BIAS VALUE O VOLTS 
POSITIVE—PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WAR Ni—UP PERIOD NOT TO EXCEED 15 SECONDS 450 VOLTS 
AFTER EQUIPMENT WARM—UP PERIOD 20O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 'ZOO VOLTS 
MAXIMUM GRID #1 CIRCUIT RESISTANCE L 5 MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
DC ANODE VOLTAGE 

DC GRID M2 VOLTAGE 

DC GRID #i VOLTAGE A

DC FOCUSING COIL CURRENT (APPRQX.) 

DC ION TRAP MAGNET RATED STRENGTH 

AVI SUAL ExTI NCTIOX OF FOCUSED RASTER. 

16 OOO VOLTS 

300 voLTs 
—2$ TO —72 VOLTS 

117 MA. 

40 cAussEs 

CONTINUED On FOLLOWING PAGE 
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2lCUP4 TENTATIVE DATA 

TUN6•SOL 
CONTINUED FROM PRECEDING PAGE 

MECHANICAL DATA 
OVERALL LENGTH 
GREATEST DIMENSIONS OF BULB: 

DIAGONAL 

WIDTH 

HEIGHT 

MIN. USEFUL SCREEN DIMENSIONS: 

DIAGONAL 

WIDTH 

HEIGHT 

BULB CONTACT 

BASE 

BASING 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION 

PIN 1 
- HEATER 

PIN 2 - GRID #1 

PIN gyp- GRID #2 
PIN 1~- CATHODE 

20 t 3/8 

21 3/8 t 1I8 
20 1/4 z 1/8 
16 3/8 t 1/8 

20 1/4 
19 1/15 
15 1/16 

RECESSED SMALL CAVITY CAP 

SMALL SHELL DUODECAL 5 PIN 

#6 t 30 DEGREES 

21 B•± 
8 DIAG. 

2Q 4 DIAG. 

204 ± B ,WIOTH 

19 16 WIDTH 

16 BM±'8 HEIGHT ~-

15 16 HEIGHT ~ 
I 

- ~
16•DIA. 

20°
+ 3. 

- 8 

PIN CONNECTIONS 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

Ui-21 

Bs-s~ 
12N 

PfN i2 - HEATER 

ANODE CAP: 

GRID NO.~ 



TENTATIVE DATA 21CVP4 

TUNB•SOL 
CATHODE RAY 

THE 21CVPU IS A DIRECT VIEW PICTURE TUBE DESIGNED FOR TELEVISION APPLI—
CATIONS. ITS FEATURES INCLUDE: 

ELECTROSTATIC FOCUS ALUNINIZEO SCREEN 

MAGNETIC DEFLECTION GRAY FILTER FACEPLATE 

UNIPOTENTIAL CATHODE REC7 ANGULAR GLASS CONSTRUCTION 

E %TERMAI CONDUCTIVE COATING 19 1/16' % IS 1/16' RASTER SIZE 

REQUIRES NO ION TRAP 

ELECTRICAL DATA 
FOCUSING METHOD ELECTROSTATIC 

DEFLECTING ME TROD MAGNETIC 
DEFLECTION ANGLE (APPROX.): 

H OR120NTAL g5 DEGREES 

DIAGONAL 9O DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPR OX.): 

C ATHOOE TO ALL OTHER ELECTRODES 5 µµf 

GRID Ni TO ALl OTHER ELECTRODES 6 µµf 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 250Q µµf 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 2000 µµf 

OPTICAL DATA 
PHOSPHOR NUMBER SULFIDE TYPE P—q 

FLUORESCENT COLOR WHITE 
P HOSPMORESCENT COLOR WHITE 
PERSISTENCE MEDIUM 

FACEPLATE TRANSMISSION AT CENTER (APPROX.): 74 PERCENT 

RgTINGS 
I MT EHPRETEU ALLORDIXG TO DESI GX CENTER ST STEM 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT O.6t 1OQ AMP. 

MAXIMUM DC ANODE VOLTAGE 22 OOO VOLTS 

MAXIMUM DC GRID N4 VOLTAGE A —550 TO +j1OO VOLTS 

MAXIMUM DC GRID N2 VOLTAGE 550 VOLTS 

MAXIMUM GRID ,Y1 VOLTAGE: 

DC NEGATIVE—BIAS VALUE 155 VOLTS 

DC POSITIVE—BIAS VALUE O VOlT3 

POSITIVE—PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 SECONDS 45O VOLTS 

Af TER EQUIPMENT WARM—UP PERIOD 2OO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLT$ 

MAXIMUM GRID ki CIRCUIT RESISTANCE 1.5 MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
s 
i 

DC ANODE VOLTAGE 

DC GRID ,Y4 VOLTAGE 

OC GRID i'2 VOLTAGE 

DC GRID ,Y1 ~V OLTAGEB

AT ME FOCUS ELELTgODF YAT NE MODULATED TO IMPROVE OVERALL FOCUS. 

BVI SU AL ExTINCTION OF FOCUSED RASTER. 

CONTIYVEO ON POLLONING PAGE 

16 000 vol.rs 
—64 To +352 voLTs 

3OO VOLTS 

—2E TO —72 VOLTS 

TUNG-SOL ELECTRIC INC. ELECTRON TUNE OIY151'OX Nl00MFIELO. NEN JER SEt~ U.S.A. JUII 1, 1951 PLATE s50R5 



2 I C V P4 TENTATIVE DATA 

TUNO•=OL 
CONTINUED fRGM PRECEDING PAGE 

MECHANICAL DATA 

OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 

WIDTH 

HEIGHT 

MIN. USEFUL SCREEN DIMENSIONS: 

W IDTM 

HEIGHT 

B UIB CONTACT 

BASE 

BASING 

20 *- 3/e 

21 3/8 *- 1/8 
20 1/u t 1/8 
16 3/B t 1/8 

19 1/16 
15 1/16 

RECESSED SMALL CAVITY CAP 

SMALL SHELL DUODECAL b•PIN 

B UIB CONTACT ALIGNMENT 

JS-21 CONTACT ALIGNS WITH PIN POSITION 

PIN i - HEATER 

PIN 2 - GRID N1 

PIN b - GRID ,t4 
P I N ip - G R I O k 2 

PIN li- CATHODE 

N6 f 30 DEGREES 

PIN CONNECTIONS 

BOTTOM VIEW 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

Ji-21 

eb-6} 

12L 

P(N i2 - HEATER 

ANODE CAP; 

GRID NO-. } 

GRID N0. 5 



TENTATIVE DATA 21CWP4 

TUNB•S8L 
CATHODE RAY 

THE 21CWP4 IS A DIRECT VIEW PICTURE TUBE DESIGNED FOR TELEVISION APPLI—
CATIONS. ITS FEATURES INCLUDE: 

ELECTROSTATIC FOCUS ALUMINIZED SCREEN 

MAGNETIC DEFLECTION GRAY FILTER FACEPLATE 

UNIPOTENTIAL CATHODE RECTANGULAR GLASS CONSTRUCTION 

EXTERNAL CONDUCTIVE COATING 19 1/16" X 15 1/16" RASTER S12E 

EXTERNAL SINGLE FIELD ION TRAP 

ELECTRICAL DATA 
FOCUSING METHOD ELECTROSTATIC 

DEFLECTING METFIOD MAGNETIC 
DEFLECTION ANGLE (APPROX.): 

HORIZONTAL $5 DEGREES 

DIAGONAL j0 DEGREES 
DIRECT INTERELECTRODE CAPACITANCES (A PPROX.J : 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 
GRID #i TO ALL OTHER ELECTRODES ( µµf 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 2500 µµf 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 2,700 µµf 

OPTICAL DATA 

PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

F ACEPIATE TRANSMISSION AT CENTER (APPR OX.J ; 

SULFIDE TYPE P—¢ 

WHITE 

WHITE 

MEDIUM 

74 PERCENT 

RATINGS 
I NTEnPRETEO ACCORDING TD DESIGN CENTER SYSTEM 

HEATER VOLTAGE 

HEATER CURRENT 

MAXIMUM DC ANODE VOLTAGE 

MAXIMUM DC GRID #4 VOITAGE A

MAXIMUM DC GRID #2 VOLTAGE 
MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE—BIAS VALUE 

DC POSITIVE—BIAS VALUE 

POSITIVE—PEAK VALUE 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 SECONDS 

AFTER EQUIPMENT WARM—UP PERIOD 

HEATER POSITIVE WITH RESPECT TO CATHODE 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 

—550 

6.3 vol.Ts 
Q,( t5g AMP. 

22 D00 VOLTS 

TO +1100 VOLTS 

550 voLrs 

155 voLTs 

O VOLTS 

2 VOLTS 

450 voLTs 

2O0 VOLTS 

'ZOO VOLTS 

1.5 MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
DC ANODE VOLTAGE 16 OOO VOLTS 

DC GRID #4 VOLTAGE —(4 TO +352 VOLTS 

OC GRID #2 VOLTAGE 3OO VOLTS 

OC GRID #1 VOLTAGES —28 TO —72 VOLTS 
DC ION TRAP MAGNET RATED STRENGTH 40 GAUSSES 

ATNE FOCUS ELECTRODE MAT BE NODUL ATED TO IMPROVE OVERALL FOCUS. 

BVISUAL E%TINCTION Of FOCUSED RASTER. 

CONTINUED ON fOILOwING PAGE 

T UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIEL D. NEN JER SET, U.S.A. APPIL 1, 1957 PLATE NN96B 



21CWP4 TENTATIVE DATA 

TUNo•so~ 
LONTINUED FROM PRECEDING PAGE 

MECHANICAL DATA 

OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 

WIDTH 

HEIGHT 

MIN. USEFUL SCREEN DIMENSIONS: 

DIAGONAL 

WIDTH 

HEIGHT 

BULB CONTACT 

BASE 

BASING 

BULB CONTACT ALIGNMENT 

Ji-21 CONTACT ALIGNS WITH PIN POSITION 

PIN i - HEATER 

PIN 2 - GRID #i 
PIN 6 - GRID #4 

PIN 10-  GRID #2 
PIN 11-  GATH ODE 

20 t 3/8 

21 3/8 t 1/8 
20 1/4 t 1/8 
16 3/8 t 1/8 

20 1/u 
19 7/16 
15 1/16 

RECESSED SMALL CAVITY CAP 

SMALL SHELL DUODECAL 6 PIN 

#6 ± }O DEGREES 

PIN CONNECTIONS 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

JS-21 
86-6} 

1 2l 

PiN 12 - HEATER 

ANODE CAP; 

GRID N0. } 

GRID N0. S 

BOTTOM VIEW 



21DP4 

TUN6•SOL 

CATHODE RAY 

THE 21DPu IS A DIRECT—VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 

APPLICATIONS. ITS FEATURES INCLUDE: 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

UNIPOTENTIAL CATHODE FROSTED FILTERGLA39 FACEPLATE 

RECTANGULAR METAL CONSTRUCTION EXTERNAL SINGLE FIELD ION TRAP 

18 3/B' X 13 15/16' RASTER SIZE 

ELECTRICAL DATA 

FOCUSING METHOD ELECTROSTATIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.): 

HORIZONTAL 66 DEGREES 

VERTICAL 5O DEGREES 

DIAGONAL 7O DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.J : 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 
GRID #i TO ALL OTHER ELECTRODES 6 µµf 

OPTICAL DATA 

PHOSPHOR NUMBER SULFIDE TYPE 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.J 66 

N0. 4 

WHITE 

WHITE 

SHORT 

PERCENT 

MECHANICAL DATA 

OVERALL LENGTH 22 5/8 INCHES 

GREATEST OIMENSICNS OF BULB: 

DIAGONAL 2D 3/U + 1/4 INCHES 

WIDTH 19 23/32 ± 1/8 INcnEs 
HEIGHT 15 5/16 + 1/8 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

DIAGONAL 19 3/8 INCHES 

WIDTH 18 3/8 INCHES 

HEIGHT 13 15i 16 INCHES 

BULB CONTACT METAL SHELL LIP 

BASE SMALL SHELL DUODECAL 6 PIN 86-63 

BASING 12M 

BULB CONTACT ALIGNMENT 

METAL SMELL LIP CONTACT ALIGNS WITH PIN POSITION #~ + 10 DEGREES 

PIN CONNECTIONS 

PIN i — HEATER 

PIN 2 — GRID N0. 1 

PIN 6 — GRID NC. 4 

PIN 1p — GRID N0. 2 

PIN 11 — CATHODE 

BCTTOM VIEW 

CON TI HUED ON FOIIONING PAGE 

PIN 1Z — HEATER 

METAL SHELL LIP; 

GRID N0. }~ 

GRID NO. 5, 

COLLECTOR 

T'J NG—SCL ELECTRIC INC. ELECTRON TUBE DIVISION XEw ARN, nEw JERSEY, u.E. A, FEBRUARY 1~ 1954 RLATE {J 6J1 



21 DP4 

TUNO•:OL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOL TA 6E 6.j VOLTS 

HEATER CURRENT O.5 AMP. 

MAXIMUM DC GRID k}, GRID MS, COLLECTOR VOLTAGE Z$ OOO VOLTS 

MAXIMUM DC GRID k4 VOLTAGE 5 OOO VOLTS 

MAXIMUM DC GRID k2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID NS VOLTAGE: 

DC NEGATIVE- BIAS VALUE 125 VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

POSITIVE-PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WI TM RESPECT TO CATHODE 

DURING WARM- UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT -WARM- UP PERIOD LSO VOLTS 

HEATER POSITIVE WITH RESPECT -TO CATHODE 1$O VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC GRID f}, GRID k5, COLLECTOR VOLTAGE I4 OOO VOLTS 

DC GRID N2 VOLTAGE jOO VOLTS 

OC GRID !1 VOL TA GE A -jj TO -~~ VOLTS 

DC GRID N4 VOLTAGES 2750 TO j74O VOLTS 

ION TRAP MAGNET (RATED STRENGTH) 4O GAUSSES 

A VI SU AL EXTI MCTION OF uNDE FL ECTED FOCUSED SPOT. 

BWITN GRID fj, GRID f5~ COLI ECTOR CURRENT OF 100 UAN P. 

CIRCUIT VALUES 

MAXIMUM GRID fi CIRCUIT RESISTANCE 1.5 ME~~HMS 

PLATE f75j2 FEBRU ART 1, 195 TONG-SOL ELECTRIC INC. ELECTRON TUBE OI VISION NE WARN, NEW JER SET, U.S.A. 



21DP4 

TUN6•~OL 

1, 
204 ±4 

11 
19 

~ SCREEN DIAL.  > 

u 

134 
511

± 16 
11 

134 
+ 5N 

- 16 

18 
o SCREEN WIDTH 

v u 

15 6± 
8 

13 6 
SCREEN HE I6NT ~j 

10 ~ 
11. 
16 

E XTER NAI 
INSULATING COATING 

KEEP TXIS SPACE 
CLEAR fOR ION 
TRAP MAGNET 

6.48 
MAX. 

11 11 

1 6 + 16 

1 16 N

11 
22e

MAX. 

1 

214 

711
16 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE CI V;SION Nf WARN. NEW JE RSEY~ 'J. S. A. FEBRUARY 1~ 1954 PLATE +t)Cjj 
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21EP4, 21EP4A,21EP4B 

TUN6.80L 
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TUMG-SOL ELECTRIC INC. ELECTRON TUBE OI VI SIOM NEWARN I NEW JE0.5EY~ U.S.A. M ARCM 11 1954 PLATE N)65M 





21FP4, 21FP4A, 21FP4C 

TUNo•ao~ 

CATHODE RAY 

' 1 
THE 21FP4, 21FP4A AND 21FP4C ARE DIRECT-VIEW PICTURE TUBES DESIGNED FOR 

USE IN TELEVISION APPLICATIONS. THE 21FP4A AND 21FP4C HAVE EXTERNAL 
CONDUCTIVE COATINGS WITH THE 21FP4C ALSO HAVING AN ALUMINIZED SCREEN. IN 
ALL OTHER RESPECTS THESE TUBES ARE IDENTICAL• THEIR COMMON FEATURES 
INCLUDE: 

ELECTROSTATIC FOCUS 

UMIPOTENTIAI CATHODE 

CYLINDRICAL FACEPLATE 

RECTANGULAR GLASS CONSTRUCTION 

MAGNETIC DEFLECTION 

GREY FILTER FACEPLATE 

19 1/N' % 13 7!8' RASTER 312E 

E %TERMAL SIM6LE FIELD ION TRAP 

ELECTRICAL DATA 
FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.): 

HORIZONTAL 

DIAGONAL 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 

GRID #i TO ALL OTHER ELECTRODES 

MAXIMUM E%TERNAL CONDUCTIVE COATING TO ANODE 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 
21FPiA 8 
21FPNC 

ELECTROSTATIC 

MAGNETIC 

65 DEGREES 

70 DEGREES 

5 µµf 
6 µµf 

750 µµf' 
500 µµf 

OPTICAL DATA 
PHOSPHOR NUMBER SULFIDE TYPE N0. 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 66 PERCENT 

MECHANICAL DATA 
OVERALL LENGTH 2j ± 3/g INCHES 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 21 1/4 ± 3/16 INCHES 

WIDTH 20 1/4 ± 3/16 INCHES 

HEIGHT 15 9/16 ± j/16 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

WIDTH 19 1/$ INCHES 

HEIGHT lj 7/$ INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP Ji-21 

BASE SMALL SHELL DUODECAL 6 PIN B6-63 

BASING 21FPNA 6 21FPiG-12L 21FP4 12M 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION +N6 

21FPi 

BOTTOM VIEW 

PIN CONNECTIONS 

PIN i - HEATER 
PIN 2 - GRID NO. 

PIN 6 - GRID NO. 4 

PIN 10 - GRID N0. 

PIN ii - CATHODE 

PIN 12 - HEATER 

ANODE CAP: 

GRID N0. 1, 

G RID N0. 5, 

COLLECTOR 

± 30 DEGREES 

1 

2 

21FPNA 8 21 FPiC 

BOT TDM VIEW 

CONTINUED ON FOLL OIFI N6 OAf,E 

TV116-SOL EL ECT0.IC INC. EI ECTRON TUNE DIVISION TIE MAIIN, NEN JEN SE T, V. S. ~. MANCN 1, 195V PI ATf /3655 



21 FP4, 2 IFP4A, 2 IFP4C 

TUNB•80L 

CONTINUED FROM PRELEOI MG PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE C).j VOLTS 

HEATER CURRENT O.6 AMP. 

MAXIMUM DC GRID i}~ GRID I15, COLLECTOR VOLTAGE A LS OOO VOLTS 

MAXIMUM OC GRID k4 VOLTAGE -5OO TO }1000 VOLTS 

MAXIMUM DC GRID N2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID pi VOLTAGE: 

DC NEGATIVE- BIAS VALUE 125 VOLTS 

DC POSITIVE-BIAS VALUE O VOLTS 

POSITIVE-PEAK VALUE Z VOLTS 

MA%IMUM GRID M4 CURRENT -15 TO }25 VAMP. 

MA%IMUM GRID M2 CURRENT -15 TO }Q5 ILAMP. 

MAXIMUM DC PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM- UP PERIOD NOT TO EXCEED 15 SECONDS 41O `VOLTS 

AFTER EQUIPMENT WARM- UP PERIOD if~O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 18O VOLTS 

ABECAUSE TXE RATING OF THIS TUBE PERMITS ANODE VOLTAGES AS NIGH AS 1q.8NV~ SNIfL01NG Of A-RAY 
RADIATION FROM THE TUBE MAT BE MELE SSART. THIS PRECAUTION SXOULD BE OB SER VEO wNEN THE ANODE IS 
OPERATED IN E.CCESS OF 16N Y. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC GRID ,Y}~ GRID N15, COLLECTOR VOLTAGE I4 OOO VOLTS 

DC GRID k4 VOLTAGE - 5E7 TO }j1O VOLTS 

DC GRID M2 VOLTAGE jOO VOLTS 

DC GRID MS VOL TA GE B -jj TO -77 VOLTS 

ION TRAP MAGNET (RATED STRENGTH) STANDARD COIL A1111 j5 GAUSSES 

BVt SU AL ENTIMCTION OF UNDEFLE[TEO FOCUSED SPOT. 

CIRCUIT VALUES 

MAXIMUM GRID N1 CIRCUIT RESISTANCE 1.Fj MEGOHMS 

J 
PLATE X7656 MAR CN 1~ 1954 TU NG-SO6 ELECTRIC INC. ELECTRON TUBE DIVISION FEWAR N, NEW JERSEY, U. S.A 



21FP4, 21FP4A, 21FP4C 

TUN6•SOl 

214x + 

6• 

I"+ 
3" ' 204 16 

188 SCREEN WIDTH 

  159~~+ 3.. 

16 16 
138 11 5CREEN HEI 

+ I" 
-2 

152 

+ 3" 
- 16 

i 
ANODE 

TERMINAL 

E %TER N0.L 
CONDUCTIVE COATING 

I" + I" 
54

1

- q 

L 

23" 
~„ 

_82„±4 

+ 3" KEEP THIS SPACE IV IV
_ CLEAR FOR ION 
16 TRAP MAGNET 

i 

I SCREEN WIDTX 
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21JP4, 21JP4A 

TUNO•:OL  ~ 

CATHODE RAY 

THE 21JP4 AND 21JP4A ARE DIRECT-VIEW PICTURE TUBES DESIGNED FOR USE IN 
TELEVISION APPLICATIONS• THEY ARE IDENTICAL EXCEPT FOR THE ALUMINIZED 
SCREEN ON THE 21JP4A. THEIR COMMON FEATURES INCLUDE: 

UNIPOTENTIAL CATHODE 
CYLINDRICAL FACEPLATE 

RECTANGULAR GLASS CONSTRUCTION 
BUILT-IN ION TRAP d FOCUSING UNIT 

GREY FILTER FACEPLATE 
E%TERNAL CONDUCTIVE COATING 
MAGNETIC FOCUS ANO DEFLECTION 

19 1/8" X ig 7/8" RASTER SIZE 

ELECTRICAL DATA 
FOCUSING METHOD MAGNETIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.): 

HORIZONTAL (75 DEGREES 
VERTICAL 5O DEGREES 
DIAGONAL ]Q DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 
CATHODE TO ALL OTHER ELECTRODES 5 Ltuf 
GRID #1 TO ALL OTHER ELECTRODES () uuf 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE ]5O fL4tf 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 5OO uu.f 

OPTICAL DATA 
PHOSPHOR NUMBER SULFIDE TYPE P-y 
FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE SHORT 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 7j PERCENT 

RATINGS 
INTERP RETED ACCORDING TD DESI GX CENTER SYSTENA

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT O.E) AMP. 

MAXIMUM DC ANODE I GRID #3 VOLTAGE 2O OOO VOLTS 

MAXIMUM ANODE INPUTB () WATTS 

MAXIMUM DC GRID #2 VOLTAGE 5OO -V11LTS 
MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE BIAS VALUE 125 VOLTS 
DC POSITIVE BIAS VALUE O VOLTS 
POSITIVE PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE:C
HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 
AFTER EQUIPMENT WARM—UP PERIOD 1$O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1$O VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
DC ANODE I GRID #3 VOL TAGED j6 OOO f 3 OOO VOLTS 

DC GRID #2 VOLTAGE 3OO VOLTS 

DC GR 1,0'#1 VOL TAGE E -2$ TO -72 VOLTS 

ATHE MAXIMDN RATI XGS PROVIDE A 104 SAFETY FACTOR IN ACCORDANCE WITH THE STAN DAkO OE SIGH—CENTER 
S75TEM OF RATING CATHODE—RAY TUBES. TXE TUBE WILL WITHSTAND THE CONBINED EFFECTS OF VARIATIONS 
IN LINE VOLTAGE AND COMPONENTS PROM OED THE MAXIMUM DESIGN--CENTER VALUES ARE XOT ExCEEDEO BY 
MORE TX AN 104• 

BANODE INPUT EQUALS THE PRODUCT OF ANODE VOLTAGE ANO AVERAGE CURRENT MEASURED AT THE TERMINAL. 

CLATHODE SXOULD BE RETURNED TO ONE SIDE OR TO THE MID—TAP OF THE HEATER TRANSFORMER WINDING. 

DOP TI MUN FO LUSING CONDITIONS REQUI0.E TN AT THE TUBE BE OPERATED NITXIN THE SPECIFIED VOLTAGE 

RANGE, 

E VI SU AL EXTINCTION OF FOCUSED RASTER. 

IF THIS TUBE IS OPERATED AT VOLTAGES IN E%CESS OF -1fir00b VOLTS. X—RAY RADIATION SXI EL DING 

MAY BE NECESSARY TO AVERT POSSIBLE OAN GER Of PERSONAL INJURY FROM PROLO XG ED EXPOSURE AT LI OSE 

R Aq GE. TXE PROTECTIVE FACE—VIEWING WI NOOW OF APPRATUS USING TUBES OF THIS TYPE MAY PROVIDE 

SUCH A SAFEGUARD. IF THE RADIATION XE ASUR ED IN CONTACT WI TX THIS WINDOW DOES MOT EXCEED 6.25 
X ILLI ROENTGENS PER HOUR, TryF WINDOW WILL NORMALLY PROVIDE ADEQUATE PROTECTION. 

CONTINUED ON FOLLOWING PAGE 

TONG—SOL ELECTRIC INC. ELECTRON TOBE DIVISION BLOONFIEL D. NEW JER SEY~ U.S.A. MAY 1, 1955 PLATE N4j65 



21JP4, 21JP4A 

~  TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

MECHANICAL DATA 
OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB: 
J IAGONAL 
WIDTH 
HE16HT 

MINIMUM USEFUL SCREEN DIMENSIONS: 
DIAGONAL 
WIDTH 
HEIGHT 

BULB CONTACT 

BASE 

BASING 

BULB CONTACT ALIGNMENT 

~1-21 CONTACT ALIGNS WITH PIN POSITION #6 ± }O DEGREES 

15 132 
« 3" 
- 16 

t ~.+ 1.
7 2 116 - 16 

2132 ± 8 

  20q ~+ 
I" 

-8 

 19 ~' MIX. SCREEN WIDTH 

- - - 88 
15161,+ BI" -- - - - -

13 
eM 

MI K. SCREEN NEI GNT-~ 

ANODE 
TERMINAL 

E%TERN AL - - / 
-CONDUCTIVE fOATING~ I'4 I""~i ~ 42-4 

f - -~ 

+ 3~ KEEP THIS SPACE 

-16 CLEAR FOP FOCUSING 
UNIT SHUNT SL EEV` 

PIN 1 - HEATER 

PIN 2 - GRID #1 
PIN 10 - GRID #2 
PIN ii - CATHODE 

2"±q~ 

PIN CONNECTIONS 

gnTTOM VIEW 

1 

23 1/32 t 3/8 

21 7/32 t 1/8 
20 /u t 1/8 

15 916 t 1/8 

20 1/8 
19 1/8 
13 7/8 

RECESSED SMALL CAVITY CAP 

SMALL SHELL DUODECAL 5 PIN 

2332 
+ 3" _ 8

INCHES 

INCHES 
INCHES 
INCHES 

INCHES 
INCHES 
INCHES 

U1-21 

BS-57 

12N 

PIN 12 - HEATER 

ANODE CAP; 

GRID #} 

~ I 
PLATE w4j66 NAY 1, 1955 TUNG-SOL ELECTRIC INC. ELECTRON TUBE OI VI SI OM Bl00MFi EL D, XEw JFR SEY, U. S. a. 



21KP4, 21KP4A 

TUNB•80L 

CATHODE RAY 

THE 21KP4 AND 21KP4A ARE DIRECT- VIEW PICTURE TUBES DESIGNED FOR USE IN 
TElE41SION APPLICATIONS. THEY ARE IDENTICAL EXCEPT FOR THE EXTERNAL 
CONDUCTIVE COATING ON THE 21KP4A. THEIR COMMON FEATURES INCLUDE: 

ELECTROSTATIC FOCUS 

UNIPOTENTIAL CATHODE 

GREY FILTER FACEPLATE 

RECTANGULAR GLASS CONSTRUCTION 

MAGNETIC DEFLECTION 

CYLINDRICAL FACEPLATE 

13 7/8" X 19 1/8' RASTER 312E 

EXTERNAL SINGLE FIELD ION TRAP 

ELECTRICAL DATA 

FOCUSING METHOD ELECTROSTATIC 
DEFLECTING METHOD MAGNETIC 
DEFLECTION ANGLE (APPROX.): 

HORIZONTAL 65 DEGREES 
DIAGONAL ~~ DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.) 

CATHODE TO ALL OTHER ELECTRODES 6 µµf 
GRID #1 TO ALL OTHER ELECTRODES 6•S IJ.I.I,f 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 21NPtA 75O µµf 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE ONLY 5OO µµf 

OPTICAL DATA 

PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 66 

MECHANICAL DATA 
OVERALL LENGTH 23 ± 3/8 
GREATEST DIMENSIONS OF BULB: 

DIAGONAL 71 x/32 ± 1/$ 
WIDTH 20 1/4 ± 1/8 
HEIGHT 15 9!16 ± 1/8 

MINIMUM USEFUL SCREEN DIMENSIONS: 

WIDTH 19 1/B 
HEIGHT 13 7/8 

BULB CONTACT RECESSED SMALL CAVITY CAP 

BASE SMALL SHELL DUODECAL 5 PIN 

BASING 21KP4A - 12N 21KP4 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION #6 ± 10 DEGREES 

21KPN 

BOTTOM VIEW 

PIN CONNECTIONS 

PIN 1 - HEATER 
PIN 2 - GRID N0. 1 

PIN 10 - GRID N0. 2 

P(N 11 - CATHODE 

PIN 12 - HEATER 

ANODE CAP 

N0. 4 

WHITE 

WHITE 

MEDIUM 

PERCENT 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

J1-21 

B 5- 57 

12D 

23KP#A 

BOTTOM VIEW 

1 

CONTINOEO ON FOLLOWING PAGE 

TUNG-SOL EL EC Tft IC INC. ELECTRON TUBE DIVISION BLOOMFI ELD. NEW JER SET. U.S.A. APRIL 1~ 1954 PLATE *j688 



21KP4, 21KP4A 

TUNO•!OL 

CONTINUED FROY PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE (.3 VOLTS 

HEATER CURRENT Q.( AMP. 

MAXIMUM DC ANODE VOLTAGE I$ OOO VOLTS 

MAXIMUM GRID #12 VOLTAGE 5OO VOLTS 

MAXIMUM GRID d'i VOLTAGE: 

DC NEGATIVE—BIAS VALUE 125 VOLTS 

DC POSITIVE—BIAS VALUE O VOLTS 

POSITIVE—PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 SECONDS 410 VOLTS 

AFTER EQUIPMENT WARM—UP PERIOD 1$O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1$O VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE L2 OOO VOLTS 

DC GRID N2 VOLTAGE 3OO VOLTS 

CC GRID ii VOLTAGEA -jj TO -77 VOLTS 

DC ION TRAP CURRENT STANDARD COIL Yiii (APPROX.) 50 }' 50$ MA. 

CENTERING MAGNET FIELD STRENGTN O TO $ GAUSSES 

AV ISV AL EA TINCTION OF UN OEFL ELTED FOCUSED SPOT. 

CIRCUIT VALUES 

MAXIMUM GRID k1 CIRCUIT RESISTANCE 1.5 MEGOHMS 

PI ATE !3689 APRIL 1, 19§4 TV NG-SOL EI ECTRIC INC. ELECTRON TUBE DIVISION BL OOYFIEI D. MEW JER SE Y~ U.S.A. 



21KP4, 21KP4A 

TUNO•fOL 

i 

I" . I"   204 _ e 
I9 1" SCREEN WIDTH  ► 

8 9„ + 
I" 

1516 — 8 

3 8 • SCREEN HE16HT 

A 

152±6 

? 3°
_8 

T 
I" + I" 

44 —4 ~—.\ 

i , 
2"±q ` 

t 

7~n+ 3u

i KEEP THIS SPACE 
CLEAR FOR IOM 
(RAP MAGNET 

I 

7 ±2 
i 

~ EXTERNAL 
CONDUCTIVE COATING 

I 
~"+ 

IW16 16 

SCREEN WIOTN 

 J 
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21 MP4 

r TUNO.80L 

CATHODE RAY 

THE 21MP4 IS A DIRECT—VIEW PICTURE TUBE CESIGNED FOR USE IN TELEVISION 
APPLICATIONS. ITS FEATURES INCLUDE: 

MAGNETIC DEFL ECTIOX UNIPOTENTIAL CATHODE 

RECTANGULAR METAL CONSTRUCTION FROSTED FILTERGLASS FACEPLATE 

LON VOLTAGE ELECTROSTATIC FOCUS EXTERNAL SINGLE FIELD ION TRAP 

18 3/e" X ILL" RASTER SIZE 

ELECTRICAL DATA 

FOCUSfNG METHOD ELECTROSTATIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.J : 

H ORIZONTAI 66 DEGREES 

VERTICAL 50 DEGREES 

DIAGONAL ~Q DEGREES 

DIRECT INTERELECTRO DE CAPACITANCES (APPROX.J : 

CATHODE TO ALL OTHER ELECTRODES 5 I.Lllf 

GRID #1 TO ALL OTHER ELECTRODES 6 Ulif 

OPTICAL DATA 

PHOSPHOR NUMBER SULFIDE TYPE N0. 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE SHORT 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.J 66 PERCENT 

MECHANICAL DATA 

OVERALL LENGTH 22 5~8 INCHES 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 2D j/u E' 1/4 INCHES 

WIDTH 19 23/32 _+ 1/8 INCHES 

HEIGHT 15 5/16 + 1/8 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

DIAGONAL 19 j/8 INCHES 

wIOTH 18 3/8 INCHES 
HEIGHT 14 INCHES 

B ULD CONTACT METAL SHELL LIP 

BASE SMALL SHELL DUODECAL 6 PIN B6—E3 
BASING izM 

BASE ALIGNM E'NT 
PIN #6 ALIGNS WITH HORIZONTAL PICTURE AXIS + 10 DEGREES 

PIN CONNECTIONS 

PIN 1 — HEATER 

PIN 2 — GRID NO. 1 

PIN 6 — GRID N0. 4 

PIN 10 — GRID N0. 2 

PIN 11 — CATHODE 

BOTTOM VIEW 

CONTINUED ON FOLI OWING PAGE 

PIN 12 — HEATER 

METAL SHELL LIP: 

GRID N0. }~ 

GRID N0. 5, 

COLLECTOR 

 J 

TONG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION XEWARN~ MEW JERSEY S U.S.A. FEBRUARY 1~ 1954 PLATE +9637 



21 MP4 

TUNe-ao~ 
CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

M EA TER VOLTAGE E).3 VOLTS 

HEATER CURRENT O.E AMP. 

MAXIMUM DC GRID #3, GRID #5, COLLECTOR VOLTAGE Z6 OOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE- BIAS VALUE IZS VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

POSITIVE- PEAK VALUE Z VOLTS 

MAXIMUM DC GRID #4 VOLTAGE -5OOA TO }lOOO VOLTS 

MAXIMUM DC PEAK HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

D L'R IN6 WARM- UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM- UP PERIOD 1HO VOLTS 

HEATER POS tTIVE WITH RESPECT TO CATHODE 1HO VOLTS 

ATNIS VAI UE NAS BEEN SPECIFIED TO TARE CARE OF THE CONDITION WHERE AN AC VOLTAGE IS PROM OED 
FOR DYNAMIC FOCUSING. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC GRID #3, GRID #5, COLLECTOR VOLTAGE I4 OOO VOLTS 

DC GRID #4 VOLTAGE (FOCUSING ELECTR ODE)B - 55 TO }3OO VOLTS 

DC GRID #2 VOLTAGE 3OO VOLTS 

DC GRID #1 VOL TA GEC -33 TO -~~ VOLTS 

ION TRAP MAGNET (RATED STRENGTH) 45 GAUSSES 

BWITH GRID •3, GRIO i5. COLLECTOR CURRENT OF 100 UAMP. 

CVISUAL E%TI NOTION OF UNDEFI ECTEO FOCUSED SPOT. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1. ~7 MEGOHMS 

PLATE Nj 63B FEBRUARY 1~ 1954 TUN G-SOL ELECTflIC INC. ELECTRON TUBE OIVISI ON MEW ARK, NEW JERSEY, U.S.A. 



21MP4 

TUNO•i0L 
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TENTATIVE DATA 21WP4, 21WP4A 

TUNG•SOL 

CATHODE RAY 

THE 21WP4 AND 21WP4A ARE DIRECT-VIEW PICTURE TUBES DESIGNED FOR TELEVISION 
APPLICATIONS. THEY ARE IDENTICAL EXCEPT FOR THE ALUMINIZED SCREEN ON THE 
21WP4A• THEIR COMMON FEATURES INCLUDE: 

UNIPO TENTI AL CATNO DE 

GREY FILTER FACEPLATE 

MAGNETIC FOCUS 8 DEFLECTION 

RECTANGULAR GLASS CONSTRUCTION 

SPHERICAL FACEPLATE 

12 3~N' % 17' RASTER SIZE 

E%TERNAL CONDUCTIVE COATING 

EXTERNAL SINGLE FIELD ION TRAP 

ELECTRICAL DATA 
.FOCUSING METHOD MAGNETIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.): 

HORIZONTAL 66 DEGREES 

VERTICAL 5O DEGREES 

D IAGONAI ]O DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 5 uuf 
GRID #1 TO ALL OTHER ELECTRODES 6 uµf 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE ]Fj0 µuf 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE SOO uu.f 

OPTICAL DATA 
PHOSPHOR NUMBER Pg 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) ]2 PERCENT 

MECHANICAL DATA 
OVERALL LENGTH 22 7/16 f 3/$ INCHES 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 20 5/$ ± 3/16 INCHES 

WIDTH 1$ 11/16 t 1/$ INCHES 

HEIGHT 14 15/16 f 1/$ INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

WIDTH 1] INCHES 

HEIGHT 12 3/4 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP J1-21 

BASE SMALL SHELL DUODECAL 5 PIN BS-57 

BASING SZN 

6 U18 CONTACT ALIGNMF N7 

J1-21 CONTACT ALIGNS WITH PIN POSITION q6 ± 

PIN CONNECTIONS 

PIN 1 - HEATER 
PIN 2 - GRID NO. 1 

PIN 10 - GRID NO. z 

BOTTOM VIEW 

}p DEGREES 

PIN 11 - CATHODE 
PIN 12 - HEATER 

ANODE CAP 

TUNG-SOL ELECTRIC INC. EI ECTRON TUBE UI VI SIOx BLOOMFI EL O. MEW JERSEY S U.S.A. NOVEMBER 1~ 1954 RL ATE 14148 



21WP4, 21WP4A TENTATIVE DATA 

TUNG•SOt 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE (.3 VOLTS 

HEATER CURRENT O.G AMP. 

MAXIMUM DC ANODE VOLTAGE j8 OOO VOLTS 

MAXIMUM OC GRID #2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE- BIAS VALUE jp Fj VOLTS 

DC POSITIVE-BIAS VAL OF O VOLTS 

P OSITIVE-PEAK VALUE Q VOLTS 

MAXIMUM DC PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM- UP PERIOD NOT TO EXCEED 15 SECONDS ujC VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD jHC VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE jHO VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

OC ANODE VOLTAGE i5 OOO VOLTS 

DC GRID #2 VOLTAGE jOO VOLTS 

DC GRID #1 VOI TA GE A -2H TO -~Q VOLTS 

DC FOCUSING COIL CURRENT (APPROX.)B jOO ± 2O$ MA. 

ION TRAP CURRENT STANDARD COIL #117 (A PPROX.) 3O ± 4O% MA. 

ION TRAP MAGNET FIELD STRENGTH (APPROX.) j'5 GAUSSES 

A VI SU AL EXTINCTION OF FOCUSED RAFTER. 

B 
FOR STANDARD FOCUS COIL N109. OR EQUI VAL EN i~ WITH TXE COMBINED GRID #1 BIAS VOLTAGE AMO VIDEO-
SIGNAL VOLTAGE ADJUSTED TO PRODUCE A XI GXIIGHi BRIGHTNESS OF j0 FOOT LAMBERTS ON A 12 j/4" BY 
17" PICTURE SIZE. DISTANCE FROM REFERENCE LINE TO CENTER OF AIR GAP ON FOCUS COIL SHALL BE 
j. 25 INCHES. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE j.5 MEGOHMS 

PLATE 04149 NOVEMBER 1, 1954 TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OOMFI EL D. MEW JERSEY. U.S.A. 



21WP4, 21WP4A 

TUNG•SOL 

22~ 
± 311

8 

208 ± s 

I I° + I°
18 16 - 8 

  17 11 SCREEN WIDTH  

7 21 
3" 

-16 

i

~IQ 
N ~1
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14!5°+1" 
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EXTERNAL CONDUCTIVE 
COATING / i 

P.~/ i •/~~~/ 

4 
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31. 
4 

KEEP TXIS SPACE 
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211'4 

1
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I.. 
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TENTATIVE DATA , 21XP4,21XP4A 

i TUNG~SOL 

CATHODE RAY 

THE 21XP4 AND 21XP4A ARE DIRECT—VIEW PICTURE TUBES INTENDED FOR 
TELEVISION APPLICATIONS• THEY ARE IDENTICAL EXCEPT FOR THE ALUMINIZED 
SCREEN ON THE 21XP4A. THEIR COMMON FEATURES INCLUDE: 

MAGNETIC DEFLECTION 

UNIPOTENTIAL CATHODE 

RECTANGULAR GLASS CONSTRUCTION 

lOM VOLTAGE ELECTROSTATIC FOCUS 

SPHERICAL FACEPLATE 

GREY FILTER FACEPLATE 

E%TERNAL CONDUCTIVE. COATING 

EXTERNAL SINGLE FIELD ION TRAP 

12 3/Y' X 17' RASTER SIZE 

ELECTRICAL DATA 

FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.J : 

HORIZONTAL 

VERTICAL 

DIAGONAL 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 

GRID #1 TO AlL OTHER ELECTRODES 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

LOW VOLTAGE ELECTROSTATIC 

MAGNETIC 

66 DEGREES 

50 DEGREES 

7O DEGREES 

5 µµf 
6 µµf 

750 µµf 

500 µµf 

OPTICAL DATA 
PHOSPHOR NUMBER P-¢ 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.J 72 PERCENT 

MECHANICAL DATA 
OVERALL LENGTH 22 7/16 f 3/$ INCHES 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 20 5/8 f 3/16 INCHES 

WIDTH 18 11/16 t 1/$ INCHES 

HEIGHT 14 15/16 f 1/8 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

WIDTH 17 INCHES 

HEIGHT 12 j/4 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP J1-21 

BASE SMALL SHELL DUODECAL 6 PIN 66-6} 
BASING 1ZL 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION fb f }(~ DEGREES 

PIN 1.- HEATER 

PIN 2 - GRID N0. 1 
PIN 6 - GRID NO. 4 

PIN 10 - GRIO N0. 2 

PIN 11 - CATHODE 

PIN CONNECTIONS 

BOTTOM VIEW 

PIN 12 - HEATER 

ANODE CAP: 

GRID N0. } 

GRID N0. 5 

CONTI NUEO ON FOLLOWING PAGE 

TUNG-GOl ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFIEL D, XEW JER SE T. U.S.A. NOVEMBER 1, 1954 PLATE (4151 



21XP4, 21X P4A TENTATIVE DATA 

TUMo•so` 
CONTINUED FROM PR ECEOI NG PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE ().3 VOLTS 

HEATER CURRENT O.0 AMP. 

MAXIMUM DC ANODE. GRID #3 GRID #5 VOLTAGE ].$ OOO VOLTS 

MAXIMUM DC GRID #4 VOLTAGE (FOCUSING ELECTRODE) —5OO TO +lOOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE—BIAS VALUE 125 VOLTS 

DC POSITIVE- 81AS VALUE O VOLTS 

POSITIVE—PEAK VALUE 2 VOLTS 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM—UP PERIOD 1$O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE ISO VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE S GRID #3, GRID #5 VOLTAGE Z6 OOO VOLTS 

DC GRID #4 VOLTAGE (FOCUSING E~ECTRODE)A ~4 ro +352 VOLTS 
DC 6R 10 #2 VOLTAGE j'OO VOLTS 

DC GRID #1 VOI TAGEB —ZS TO —72 VOLTS 

DC ION TRAP CURRENT STANDARD COIL #117 (APPROX.) 3O + 4O$ MA. 

ION TRAP MAGNET FIELD STRENGTH (APPROX.) 35 GAUSSES 

AwI TN THE COMBINED GRID fl BIAS VOLTAGE AXD VIDEO-SIGNAL VOLTAGE ADJUSTED TO GIVE AN ANODE 
CURRENT OF 100 NICROAYP ERES ON A 12 j/4" X 17" PICTURE SIZE. 

BYI SU AL EXTINCTION OF FOCUSED RASTER. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE Z.5 ME 60HMS 

PLATE f4152 NO YEYBER 1. 1954 TONG-SOL ELECTRIC INC. ELECTRON TUBE OI VI SIOM Bl00YFl El O, NEW JERSEY. U.S.A. 



21XP4,21XP4A 
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21YP4, 21YP4A 

T!!N6•SOL 

CATHODE RAY 

THE 21YP4 AND 21YP4A ARE DIRECT—VIEW PICTURE TUBES DESIGNED FOR USE IN 
TELEVISION APPLICATIONS. THEY ARE IDENTICAL ERCEP2 FOR THE ALUMINIZED 
SCREEN USED ON THE 21YP4A. THEIR COMMON FEATURES INCLUDE: 

NAGNETIC DEFLECTION 

SPHERICAL FACEPLATE 

EXTERNAL CONDUCTIVE COATING 

RECTANGULAR GLASS CONSTRUCTION 

UNIPOTENTIAL CATHODE 

GREY FILTER fAC EPLATE 

EXTERNAL SINGLE FIELD ION TRAP 

LOM VOLTAGE ELECTROSTATIC FOCU3 

19 1/D' X lY 3/16' RASTER Sf 2E 

ELECTRICAL DATA 
FOCUSING METHOD ELECTROSTATIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.): 

HORIZONTAL 65 DEGREES 

VERTICAL 5O DEGREES 

DIAGONAL 7O DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 
GRID #i TO ALL OTHER ELECTRODES 6 µµf 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 75O µµf 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 5OO µµf 

OPTICAL DATA 
PHOSPHOR NUMBER SULFIDE TYPE N0. 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE SHORT 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) ~ ~5 PERCENT 

MECHANICAL DATA 
OVERALL LENGTH 23 3/8 INCHES 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 21 3i8 INCHES 

WIDTH 20 1/4 ± 3/16 INCHES 

HEIGHT 15 9/16 ± 3/16 INCHEs 
MINIMUM USEFUL SCREEN DIMENSIONS: 

WIDTH 19 1/8 INCHES 

HEIGHT 14 3/16 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP J1-2i 

BASE SMALL SMELL DUODECAL b PIN 06-6} 

BASING 12L 

BULB CONTACT ALIGNMENT 

Ji-21 CONTACT ALIGNS WITH PIN POSITION #6 ± }O DEGREES 

PIN 1 - HEATER 

PIN 2 - 6R10 NO. 

PIN b - GRID NO. 

PIN 10 - GRID N0. 

PIN 11 - CATHODE 

i 
q 

2 

PIN CONNECTIONS 

s~~♦Q'

~~ 

BOTTOM VIEW 

CONTINUED ON FOLLOWING PAGE 

PIN 12 - HEATER 

ANODE CAP: 

GRID N0. } 

GRID NO. 5 

TUNG-SOL ELECTRIC INC. EI ECTR ON TUDE DIVISION Dl 00NFI EL O r NEW JER SE11 r U.S.A. APRIL lr 1954 PLATE gj691 



21YP4, 21YP4Q 

TIIN~•SOL 
CONTINUED FROM PRECEDING PAGE 

V 

RATINGS 
DESIGN CFNTER VALUES 

HEATER VOLTAGE ().3 VOLTS 

HEATER CURRENT O.E) AMP. 

MAXIMUM DC ANODE Y GRID W3, GRID WS VOL TA GE A ].$ OOO VOLTS 

MAXIMUM DC GRID W4 VOLTAGES -5OO TO +lOOO VOLTS 

MAXIMUM DC GRID W2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID M1 VOLTAGE: 

DC NEGATIVE—BIAS VALUE 1Z5 VOLTS 

DC POSITIVE—BIAS VALUE - O VOLTS 

P OSITIVE—PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

D URINE WARM—UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM—UP PERIOD 1P~O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 180 VOLTS 

A BRILLI AMCE AMO OEFI MI TION DECREASE WITX DECREASI MG ANODE VOLTAGE. IN GEXER AL.AMO OE VOLTAGE 
SHOULD MOT OE LESS TM AM 14.000 VOLTS . 

e 
THIS VALUE AP PllE3 WHERE AN AC VCITAGE IS PROVI OED FOR DYNAMIC FOCUSING. 

.TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE S GRID W}~ GRID WS VOLTA6EC lE) OOO VOLTS 

DC GRID k4 VOLTAGE D -E)U TO +350 VOLTS 

DC GRID W2 VOLTAGE jOO VOLTS 

DC GRID Mi VOLTAGEE —33 TO —7~ VOLTS 

ION TRAP MAGNET (RATED STRENGTH) L15 GAUSSES 

CBEOAU SE TXE RATING OF THIS TUBE PERMITS ANODE VOLTAGES AS XI GN AS 19.8 NV. SXI EL OI NG Of %—RAY 
R AOI ATION FR ON TXE TUBE MAY BE NECESSARY. THIS PR EC AVTION SHOULD BE OBSERVED WX EM THE AMO DE 
IS OPERATED IN E%CESS OF 16 NV. 

DWITX ANODE CURRENT OF 100 UAMP. 

EVI SU AL ExTINCTION OF UNOEFL ECTED fOCU SEO SPOT. 

CIRCUIT VALUES 

MAXIMUM GRID W1 CIRCUIT RESISTANCE 1.5 MEGOXMc 

~~ 

PLATE 13692 APRIL 1, 1954 TONG-SOL ELECTRIC INC. EL ECtR ON TUBE OI VI SIDN BL OOMFIEI D, NEW JFN SE Y, U.S.A. 



21YP4, 21YP4Q 
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21ZP4, 21ZP4A, 21ZP46 

TUNG•SOL 

CATHODE RAY 

THE 21ZP4, 21ZP4A AND 21ZP4B ARE DIRECT—VIEW PICTURE TUBES DESIGNED FOR 
USE IN TELEVISION APPLICATIONS. THEY ARE IDENTICAL E%CEPT THAT THE 
21ZP4A AND 21ZP4B HAVE EXTERNAL CONDUCTIVE COATINGS AND THE 21ZP46 ALSO 
HAS AN ALUMINIZED SCREEN. THEIR COMMON FEATURES INCLUDE: 

SPHERICAL FACEPLATE UNIPOTEMTIAL CATHODE 

GREY FILTER FACEPLATE MAGNETIC FOCUS d DEFLECTION 

RECTANGULAR GLASS CONSTRUCTION EXTERNAL SINGLE FIELD ION TRAP 

19 1/8" X 14 3/16" RASTER SIZE 

ELECTRICAL DATA 
FOCUSING METHOD MAGNETIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.): 

HORIZONTAL 65 DEGREES 

VERTICAL 50  DEGREES 

DIAGONAL 7O DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 
GRID #1 TO ALL OTHER ELECTRODES 6 µµf 
21ZP#A AND 212P#B ONLY 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 75O µ11f 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 500 µµf 

OPTICAL DATA 
PHOSPHOR NUMBER SULFIDE TYPE N0. 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE 21ZP#! - SHORT 21ZP4 & 21ZP4A MEDIUM 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 75 PERCENT 

MECHANICAL DATA 
OVERALL LENGTH 23 1/32 ± 3/8 INCHES 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 21 x/32 ± 1/8 INCHES 

WIDTH 20 1/4 ± 3/16 INCHES 

HEIGHT 15 9/16 ± 1/8 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

DIAGONAL 2O 1/H INCHES 

WIDTH 19 1/8 INCHES 

HEIGHT 14 3/16 INCHES 

8UL6 CONTACT RECESSED SMALL CAVITY CAP Ji-21 

BASE SMALL SHELL DUODECAL 5 PIN BS-57 

BASING 21ZP# - i2D 21ZP4A h 212P48 12N 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION #6 ± 30 DEGREES 

21ZP# 

BOTTOM VIEW 

PIN CONNECTIONS 

PIN 1 - HEATER 

PIN 2 - GRiD NO. i 
PIN 10 - GR Ib N0. 2 

PIN 11 - CATHODE 

PIN 12 - HEATER 

ANODE CAP: 

GRID N0. 3 

212P#A a 212P#N 

BOTTOM VIEW 

C OXTIXUEO ON FOLLOWING PAGE 

J 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DI VI SIOM BLOOYFIELD~ NEW JERSEY. U.S.R. APRIL 1, 1954 PLATE 43694 



21ZP4, 21ZP4A, 21ZP4B 

~  TUN6•SOL  

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE G.j VOLTS 

HEATER CURRENT O.6 AMP. 

MAXIMUM DC ANODE I GRID #3 VOLTAGE 1$ OOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 50O VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

OC NEGATIVE- BIAS VALUE 1'25 VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

POSITIVE- PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER- CATHODE VOLTAGE A: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

APTER EQUIPMENT WARM-UP PERIOD 1$O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1$O VOLTS 

ACATMOOE SN OULO BE RETURNED TO ONE 510E OR TO THE NIO-TAP OF TXE NEATER TR AN SFORNER WINDING. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE I GRID #3 VOLTA GE 
BC 

16 OOO VOLTS 

DC GRID #2 VOLTAGE 30O VOLTS 

DC GRID #1 VOL TAGEE - 33 TO -~~ VOLTS 

DC FOCUSING COIL CURRENTD (APPROX.J LOO ± 2O~ MA. 

DC ION TRAP CURRENT STANDARD COIL #111 (APPROX.) 95 ± 5O% MA. 

ION TRAP MAGNET (RATED STRENGTH) APPROX. 4j GAUSSES 

BBRIGXTNE SS ANO FOCUS QUALITY DECREASE WI TM DECREASING ANODE VOLTAGE. IN GENERAL, THE ANODE 
VOLTAGE SNOULD NOT BE LESS TN AX 14,000 VOLTS. 

CIF TNIS TUBE IS OP ER ATEO AT VOLTAGES IN EXCESS OF 16,000 VOLTS, %-RAY RADIATION SXIELDING NAY 
BE XECE SSARY TO AVERT POSSIBLE DANGER FROM PROLONGED EXPOSURE AT CLOSE RANGE. 

D FOR STANDARD FOCUS COIL N109, OR EQUIVALENT, WI TX TXE COMBINED GRID it 91 AS VOI TAGE AND VIDEO-
SIGNAI VOLTAGE ADJUSTED TO PRODUCE A NIGMLI GNT BRI GN TNESS OF 20 FODT LAMBERTS ON A 19 ji 16" BY 
14 5Y 16" PICTURE 512E. OISTAM CE FROM REFERENCE LINE TO CENTER OF AIR GAP ON FOCUS COIL SN ALL 
BE 5.0 INCME S. 

E VI SU AL EXiI NCTION OF VNDEFI ECT ED fOCUGEO SPOT. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1•J` MEGOHMS 

~ / 
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21ZP4, 21ZP4A, 21ZP48 
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22AP4, 22AP4A 

TUN6•SOL 

CATHODE RAY 

THE 22AP4 AND 22AP4A ARE DIRECT—VIEW PICTURE TUBES DESIGNED FOR USE IN 
TELEVISION APPLICATIONS. THEY ARE IDENTICAL EXCEPT THAT THE 22AP4AHAS A 
GREY FILTER FACEPLATE. THEIR COMMON FEATURES INCLUDE: 

UNIPOTENTIAL CATHODE ROUND METAL CONSTRUCTION 

MAGNETIC FOCUS AND DEFLECTION EXTERNAL SINGLE FIELD ION TRAP 

13 1/2" X SB" RASTER SIZE 

ELECTRICAL DATA 

FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.) 

DIRECT INTERELECTR ODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 

GRID #1 TO AlL OTHER ELECTRODES 

OPTICAL DATA 

MAGNETIC 

MAGNETIC 

~~ DEGREES 

5 µµf 
6 µµf 

PHOSPHOR NUMBER N0. 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 22AP#A 66 PERCENT 

MECHANICAL DATA 

OVERALL LENGTH 22 ~~$ ± 1~2 INCHES 

GREATEST DIAMETER OF BULB 21 1116 ± 1~$ INCHES 

MINIMUM USEFUL SCREEN DIAMETER 2~ 1~U INCHES 

BULB CONTACT METAL SHELL LIP 

BASE SMALL SMELL DUODECAL 5 PIN 85-57 

BASING 12D 

PIN i — HEATER 

PIN 2 — GRID N0. 1 
PIN 10 - GRID NO. 2 

PIN 11 - CATHODE 

PIN CONNECTIONS 

BOTTOM VIEW 

CONTINUED ON FOLLOWING PAGE 

PIN 12 — HEATER 

METAL SHELL LIP: 

ANODE 

GRID N0. } 

TUNG—GOL ELECTRIC INC. ELECTRON TUBE OI VI SION E WARK, EW JERSEY, U.S.A. w ARtn i, 1954 PLATE W3658 



22AP4,22AP4A 

TUNo•so~ 
CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE G.3 VOLTS 

HEATER CURRENT O.6 AMP. 

MAXIMUM DC GRID #2 VOLTAGE 'a1O VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE—BIAS VALUE 1ZS VOLTS 

DC POSITIVE—BIAS VALUE O VOLTS 

POSITIVE—PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE A: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 SECONDS 410 VOLTS 

AFTER EQUIPMENT WARM—UP PERIOD 140 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 11-10 VOLTS 

ATNE LATMO DE SHOULD BE RETURNED TO ONE SIDE OR TO THE MIO-TAP OF THE HEATER TR ANGFORNER WINDING. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE S GRID #S VOLTAGE 14 OOO VOLTS 

DC GRID #Z VOLTAGE 3OO VOLTS 

DC GRID #1 VOL TA GE B —33 TO —77 VOLTS 

DC FOCUSING COIL CURRENTC (APPROX.) 117 MA. 

ION TRAP MAGNET (RATED STRENGTH) APPROX. 35 GAUSSES 

BFOR VISUAL EXTINCTION OF UND EFL ECT ED FOCUSED SPOT. 

CFOR STANDARD FOCUS COIL Y109, OR EOUI VAL EN T, WITH THE LOMBINEO GRID N1 BIAS VOLTAGE AND VIDEO 
SIGNAL VOLTAGE aDJU STED TO PRODUCE A HIGHLIGHT BRI GHTXEGS OF 25 F00T LAMBERTS ON A IB" BY 
lj 1/2" PICTURE SIZE. DISTANCE FROM REFERENCE LINE TO CENTER OF AIR GAP ON FOCUS COIL SMALL 
BE j.0 INCHES. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 MEGOHMS 

 l 
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22AP4,22AP4A 
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TENTATIVE DATA 24ADP4 

^1 

  TUNo•so~  
CATHODE RAY 

THE 24ADP4 IS A DIRECT VIEW PICTURE TUBE DESIGNED FOR TELEVISION APPLI-

CATIONS. ITS FEATURES INCLUDE: 

GRAY FILTER FACEPLATE ALUMINIZED SCREEN 

MAGNETIC FOCUS AMD DEFLECTION UNIPOTENTIAL CATHODE 

RECTANGULAR GLASS CONSTRUCTION EXTERNAL CONDUCTIVE COATING 

21 7/16" X 16 7/B" RASTER SIZE EXTERNAL SINGLE FIELD ION TRAP 

ELECTRICAL DATA 

FOCUSING METHOD MAGNETIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.) 

HORIZONTAL 85 DEGREES 

D IAGONAI JO DEGREES 

DIRECT INTERELECTR ODE CAPACITANCES (A PPROX.): 

CATHODE TO ALL OTHER ELECTRODES Fj µµf 

GRID #i TO ALL OTHER ELECTRODES 6 µµf 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 2500 µµf 

MINIMUM EXTE R'NAL CONDUCTIVE COATING TO ANODE 2000 µµf 

OPTICAL DATA 
PHOSPHOR NUMBER SULFIDE TYPE P- 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 
PERSISTENCE SHORT TO MEDIUM 

FACEPLATE TRANSMISSION AT CENTER (APPR OX.): ~5 PERCENT 

RATINGS 
I MTERPR ETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT O,6 Y5% AMP. 

MA X,I MUM DC ANODE VOLTAGE 2L1 200 VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 660 VOLTS 
MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE- BIAS VALUE 155 VOLTS 
DC POSITIVE-BIAS VALUE O VOLTS 
POSITIVE-PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER-CATH OOE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS 45O VOLTS 
AFTER EQUIPMENT WARM-UP PERIOD ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE ZOO VOLTS 
MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 MEGOHMS 
HEATER WARM-UP TIME (A PPROX.)• 11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
DC ANODE VOLTAGE 1H OOO VOLTS 

DC GRID #2 VOLTAGE 3OO VOLTS 

OC GRID #1 VOLTAGE A -28 TO -72 VOLTS 

DC FCCUSI NG COIL CURRENT (APPROX.) 125 t15~ MA. 

OC ION TRAP MAGNET STANDARD COIL #117 (APPR OX.) 32 MA. 

DC ION TRAP MAGNET RATED STRENGTH 36 GAUSSES 

AVI SUAL E%TI MCTIOX OF FOCUSED RASTER. 

*HEATER WARM-UP TIME IS THE TIME RE QUIREO FOR THE VOLTAGE ACROSS THE HEATER TERNI NALS TO INCREASE 
i0 S•0 VOLTS IX THE JETEL TEST CIRCUIT, wI TH E=25 VOLTS AND SERIES R=j 1.5 OHMS. 

CONTINUED ON FOLLOWING PAGE 

T UNG-SOl ELECTRIC INC. ELELTR ON TUBE DIVI SIGX Bl00MFIEL D. NEW JERSEY. U.S.A. APRIL 1, 1957 PLATE N4969 



24ADP4 TENTATIVE DATA 

TUNB•SOL 
CONTINUED ERON PRECEDING PAGE 

MECHANICAL DATA 
OVERALL LENGTH 21 1~8 f 3~8 
GREATEST DIMENSIONS OF BULB: 

DIAGONAL 24 f 1~8 
WIDTH ZZ 11116 t 1~H 
HEIGNT 18 716 f 1~8 

MIN. USEFUL SCREEN DIMENSIONS: 

DIAGONAL 22 1116 
WIDTH Q1 716 
HEIGHT 18 716 

BULB CONTACT RECESSED SMALL CAVITY CAP 

BASE SMALL SHELL DUODECAL 5 PIN 

BASING 

BULB CONTACT ALIGNMENT 

Ui-21 CONTACT ALIGNS WITH PIN POSITION M6 t 30 DEGREES 

PIN 1 - HEATER 

PIN 2 - GRID 81 

PIN 10-  GRID N2 
PIN Si- CATH OOE 

24~~+ B 
DIAG. 

22 16• DIAG. 

  22 16 ± B 
WIDTH  

21 16 •WIDTH 

I~ I$ 16•±  8 
HE16HT~ 

~-  .~ z".._.~.._  -{ 

PIN CONNECTIONS 

21 e" 
+ 3" _ 
8 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

U}- 
21 

BS-57 
12N 

PIN 12 - HEATER 

ANODE CAP: 

GRID N0.} 

BOTTOM VIEW 



24AP4,24AP4A,24AP4B 

TUM6•SOL 

CATHODE RAY 

THE 2uAP4, 24AP4A AND 24AP48 ARE DIRECT-VIEW PICTURE TUBES DESIGNED FOR 
USE IN TELEVISION APPLICATIONS. THEY ARE IDENTICAL EXCEPT FOR THE 
ALUMINIZED SCREEN ON THE 24AP4A AND THE FACEPLATE TREATED TO ELIMINATE 
SPECULAR REFLECTION ON THE 24AP4B. THEIR COMMON FEATURES INCLUDE: 

UNIPOTENTIAL CATHODE 

ROUND METAL CONSTRUCTION 

MAGNETIC FOCUS d DEFLECTION 

GREY FILTER FACEPLATE 

EXTERNAL SIMGIE FIELD IDN TRAP 

16 9116" X 22 1/8" RASTER SIZE 

ELECTRICAL DATA 
FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.) 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 

GRID #1 TO ALE OTHER ELECTRODES 

MAGNETIC 

MAGNETIC 

7O DEGREES 

5 µµf 
6 µµf 

OPTICAL DATA 
PHOSPHOR NUMBER N0. q 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 62 PERCENT 

MECHANICAL DATA 
OVERALL LENGTH 23 15/16 ± 1/2 
GREATEST DIAMETER OF BULB 24 +_ lI4 
MINIMUM USEFUL SCREEN DIAMETER 22 1/H 
BULB CONTACT METAL SHELL LIP 

BASE SMALL SHELL DUODECAL 5 PIN 

BASING 

PIN 1 — HEATER 

PIN 2 — GRID N0. q 
PIN 10 — GRID N0. 2 
PIN 11 — CATHODE 

PiN CONNECTIONS 

i~=©~~ 

BOTTOM VIEW 

CONTINUED ON FOLLO WINO PAGE 

INCHES 

INCHES 

INCHES 

85-57 

120 

PIN 12 — HEATER 

METAL SHELL LIP: 

ANODE 

GRID N0. 3 

TUNG-SOL ELECTNIC INC. ELECTRON TUBE 01 VI SION MEWAR N, NEW JERSEY, U.S.A. YAR CX 1, 1954 PLATE 13661 



24AP4, 24AP4A, 24AP4B 

~  TUN6•SQL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESI-GN CENTER VALUES 

HEATER VOLTAGE 6.j VOLTS 
HEATER CURRENT O.G AMP. 
MAXIMUM DC ANODE f GRID #.3 VOL TAGE A 16 OOO VOLTS 
MAXIMUM DC GRID #2 VOLTAGE 41O VOLTS 
MAXIMUM GRID #1 VOLTAGE: 

OC NEGATIVE-BIAS VALUE 12 jr VOLTS 
DC POSITIVE- BIAS VALUE O VOLTS 
P OS171VE- PEAK VALUE 2 VOLTS 

MA%IMUM DC PEAK HEATER- CATHODE VOL TAGE:S

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED IS SECONDS ulO VOLTS 
AFTER EQUIPMENT WARM-UP PERIOD ISO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 15O VOLTS 

qIF THIS TUBE IS OP E0. ATED AT VOLTAGES IN EXCESS OF 1E, 000 VOL TS r X-PAY RADIATION SHIELDING MAY 
BE NECESSAR7 TO AVERT POSSIBLE DANGER FROM PROLONGED EXPOSURE AT LLO SE RANGE. 

BCATH ODE SHOULD BE RETURN EO TO OXE SIDE OR TO THE MID-TAP OF THE HEATER TRANSFORMER WINDING. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE r GRID #3 VOLTAGE 15 OOO VOLTS 
DC GRID #2 VOLTAGE 3OO VOLTS 
DC GRID #1 VOLTA GEC -33 TO -~~ VOLTS 
DC FOCUSING COIL CURRENT (APPROX.) 114 MA. 
ION TRAP (RATED STRENGTH) APPRO%. j() GAUSSES 

CV ISUAI EXTiNLTI ON OF UNOEFL ECTED FOCUSED SPOT. 

CIRCUIT VALUES 

MA%IMUM GRID #1 CIRCUIT RESISTANCE 1.5 MEGOHMS 

 J 
PLATE ij6 2 MARCH l r 1954 TUNG-SOL EL ECT0.IC INC. ELECTRON TUBE DIVISION NEWARK. NEW JERSEY. U.S.A. 
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TUN6•SOL 

24~`-4 ----

~\ 

~ 2 2 
8

----- SCREEN DIA. 

--

~I
2 
~ 3" 
- 16 

2315" 
16 

+ I ~~ 
- 2 ~ N 

E XTERN AI ~B ~~ 62 MAX. 
INSULATING COATING 

1" 

16 '16 
N EEP TNIS SPACE 
CLEAR FOR IOM 
TRAP MAGNET 

1 

L 

116"±4 
4 ~~ 

12 6 

15 132 
+ 3°
'16 

TU NG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NE WAgN~ NEW JERSEY. U.S.A. NARCN 1, 1954 PU~'E +7659 



6 



246P4 

ruMc•so~ 

CATHODE RAY 

THE 248P4 IS A DIRECT-VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 
APPLICATIONS. ITS FEATURES INCLUDE: 

ELECTROSTATIC FOCUS 

GREY FILTER FACEPLATE 

ROUND METAL CONSTRUCTION 

MAGNETIC DEFLECTIOX 

UNIPOTENTIAL CATHODE 

EXTERNAL SINGLE FIELD IOM TRAP 

ELECTRICAL DATA 

FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.) 

D IRE'CT INTERELEC TR ODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 

GRID ;N1 TO ALL OTHER ELECTRODES 

OPTICAL DATA 

PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 

ELECTROSTATIC 

MAGNETIC 

~~ DEGREES 

5 µµf 
6 µµf 

62 

MECHANICAL DATA 

OVERALL LENGTH 24 1/4 ± 1/2 
GREATEST DIAMETER OF BULB 24 
MINIMUM USEFUL SCREEN DIAMETER 22 1/4 
BULB CONTACT METAL SHELL LIP 

BASE SMgLL SHELL DUODECAL b PIN 

BASING 

PIN 1 - HEATER 

PIN 2 - GRID N0. i 

PIN b - GRID N0. 4 

PIN 10 - GRID NO. 2 
PIN 11 — CATHODE 

PIM CONNECTIONS 

BOTTOM VIEW 

CONTINUED ON fOL LOWING PAGE 

N0. 4 

WHITE 

WHITE 

MEDIUM 

PERCENT 

INCHES 

INCHES 

INCHES 

Bb—b] 
12M 

PIN 12 - HEATER 

METAL SHELL LIP: 

GRID N0. 3, 

GRID NO. 5, 

COLLECTOR 

TUNG-BOL EL ECTRIL INC. ELECTRON TUBE OIVI SIOX NEWARK. MEW JERSEY. U.S.A. NARCM 1, 1954 PLATE Wj664 



246P4 

TUN6•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOL TA 6E (.3 VOLTS 

HEATER CURRENT O.6 AMP. 

MAXIMUM DC GRID #3, GRID #5, COLLECTOR VOLTAGE 16 OOO VOLTS 

MAXIMUM DC GRID #4 VOLTAGE RANGE 

(FOCUSING ELECTRODE) -64 TO 35O VOLTS 
MAXIMUM DC GRID #4 VOLTAGE A -SOO TO }lOOO VOLTS 
MAXIMUM DC GRID #2 VOLTAGE 5OO VOLTS 
MAXIMUM GRID #i VOLTAGE: 

DC NEGATIVE- BIAS VALUE ZQ jr VOLTS 

DC POSITIVE- 81AS VALUE O VOLTS 

POSITIVE- PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER- CATHCDE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM- UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD 1$O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1$O VOLTS 

AFOLUS ELECTRODE MAY BE MODULATED TO IMPROVE OVERALL FOCUS. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC GRID #3, GRID #5, COLLECTOR VOLTAGE I2 OOO VOLTS 

DC GRID #4 VOLTAGE RANGE R -4$ TO 26O VOLTS 

DC GRID #4 CURRENT - 15 TO }Q jF lI,A. 

DC GRID #2 VOLTAGE 3OO VOLTS 

DC GRID #1 VOLTA GEC - 33 TO -77 VOLTS 

DC ION TRAP CURRENT STANDARD COIL #111 (APPROX.) ~5 MA. 

BNE ASURED AT 100 uA. AXODE CUflR ENT AXD EQUAL VERTICAL AND NORIZONTAL RESOlUT10 N. 

CVISU AL E%TIXCTION OF UNDEFLECTED FOCUSED SPOT. 

CIRCUIT VALUES 

MAXIMUM GRID #i CIRCUIT RESISTANCE MEGCHMS 

PLATE 13665 MARCX 1~ 1954 TUNG-BOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK. NEW JERSEY. U. S. A, 



24BP4 

TUNo•so~ 

a 

3" 
4 

2 44
1

+ X11 
_ 2

2 4' ~+ 8 
224 1-  SCREEN DIA. 

62 MAX. 

42 MIN. 
r

KEEP THIS SPACE 
CLEAR FOR lOX 
TRAP MAGNET 

t 
721 

I 

6 
+~ 

12 
61 

15161

i

TUNG-SOL ELECTRIC INC. EL ECTP OX TUBE OI VI SI ON NEWARK, NEW JERSEY, U.S.A. MARCH 1, 1954 PLATE rj66G 





r 

24GP4, 24CP4A 

TUNO•=OL  ~ 

CATHODE RAY 

THE 24GP4 AND 24CP4A ARE DIRECT-VIEW PICTURE TUBES DESIGNED FOR USE IN 
TELEVISION APPLICATIONS• THEY ARE IDENTICAL ERCEPT THAT THE 24CP4A HAS 
AN ALUMINIZED SCREEN. THEIR COMMON FEATURES INCLUDE: 

UNIPOTENTIAL CATHODE 

GREY iILTER FACEPLATE 

MAGNETIC FOCUS AND DEFLECTION 

RECTANGULAR Gt.ASS CONSTRUCTION 

SPHERICAL FACEPLATE 

EXTERNAL CONDUCTIVE COATING 

16 1/N" X 21 1/N" RASTER SIZE 

EXTERNAL SINGLE FIELD ION TRAP 

ELECTRICAL DATA 
FOCUSING METHOD MAGNETIC 

DEFLECTING METHOD MAGNETIC 
DEFLECTION ANGLE (APPROX.): 

DIAGONAL 9O DEGREES 

HORIZONTAL $5 DEGREES 

VERTICAL (H DEGREES 
DIRECT INTERELECTRODE CAPACITANCES (APPROX.J : 

CATHODE TO ALL OTHER ELECTRODES ] µµf 
GRID #1 TO AL1,. OTHER ELECTRODES E) Illl.f 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 7SO µµf 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 5OO µµf 

OPTICAL DATA 
PHOSPHOR NUMBER N0. ¢ 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

F gCEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.J ~3 PERCENT 

MECHANICAL DATA 
OVERALL LENGTH 2j j~H ± 3~H INCHES 
GREATEST DIMENSIONS OF BULB: 

DIAGONAL 2u + j~8 INCHES 

WIDTH 22 jj~j6 INCHES 

HEIGHT 16 7~j6 'F j~8 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

WIDTH 2j j~4 INCHES 

HE16HT j6 j~4 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP J1-21 

BASE SMALL SHELL DUODECAL 5 PIN BS-57 

BASING 12N 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION #6 + 30 DEGREES 

PIN 1 - HEATER 

PIN 2 - GRID N0. 1 
PIN gp - GRID NO. 2 

PIN CONNECTIONS 

BOTTOM VIEW 

CONTINUED ON fOLLOWING PAGE 

PIN 11 - CATHODE 

PIN 12 - HEATER 

ANODE CAP 

TUNv-SOL ELECTRIC INL. ELECTRON TUBE DIVISION NEWARK, NEW JERSEY, U.S.A. MARCH 1, 1954 PLATE rj667 



24CP4,24CP4A 

TUNo•:o~ 
CONTINUED FROM PR ELEOING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE G.j VOLTS 

HEATER CURRENT O.0 AMP. 

MAXIMUM DC ANODE S GRID #} VOLTAGE 2O OOO VOLTS 

MAXIMUM DC GRID #2 VOI TAGE 5OO VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE- BIAS VALUE 1ZS VOLTS 

DC POST TIVE- BIAS VALUE O VOLTS 

POSITIVE- PEAK VALUE Z VOLTS 

MAXIMUM DC PEAK HEATER- CATHODE VOLTA GEA: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD ISO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1$O VOLTS 

AC ATXODE SHOULD BE RETURNED TO OXE SIDE OR TO THE YID-TAP OF TXE NEATER Tfl AMSFORYER WINDING. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE I GRID #3 VOLTAGE Z$ OOO VOLTS 

DC GRID #2 VOLTAGE jOO VOLTS 

DC GRID #i VOLTA GE B -jj TO -~~ VOLTS 

DC FOCUSING COIL CURRENT (APPROX.J C 115 ± '20~ MA. 

DC ION TRAP CURRENT STANDARD COIL #iii (APPROX.J LOO + 5O% MA. 

BVI SU AI E%TI MCTI OM OF UXDEFL ECTEO FOCUSED SPOT. 

DFOR STANDARD FOCUS COIL f109, OR EOUI VAL EM T, WITX THE COYBI MED GRID fl BIAS VOI TAGE AND YIDEO 
SIGNAL VOLTAGE ADJUSTED TO PROOU CE A NI GNLIGMT BRIGNTMESS OF j0 FOOT LAYBEfl TS ON A 21 1/4" BT 
16 7/4" PICTURE SI ZEr DISTANCE FROM REFERENCE LIME TO CENTER OF AIR GAP OM FOCUS COIL SNAIL 
BE 3.0 IMCXE S. 

CIRCUIT VALUES 

MAXIMUM GRID #i CIRCUIT RESISTANCE Z.Fj ME60HM5 

PLATE fj668 YARCN 1, 1954 TU Y6-SOL ELECTRIC INC. ELCCTR OY TUBE DIVISION MEWAR N, NEN JFR SET, U.S.A. 
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24DP4, 24DP4A 

TUN6•SOL 

CATHODE RAY 

THE 2uDP4 AND 24DP4A ARE DIRECT-VIEW PICTURE TUBES DESIGNED FOR USE IN 
TELEVISION APPLICATIONS. THEY ARE IDENTICAL EXCEPT THAT THE 24DP4A HAS 
AN ALUMINIZED SCREEN. THEIR COMMON FEATURES INCLUDE: 

E IECTROSTATIC FOCUS 

SPHERICAL FACEPLATE 

GREY FILTER FACEPLATE 

MAGNETIC DEFLECTION 

UNIPOTENTIAL CATHODE 

EXTERNAL CONDUCTIVE COATING 

RECTANGULAR GLASS CONSTRUCTION EXTERNAL SINGLE FIELD LOX TRAP 

21 7/8" X 16 7/8" RASTER SIZE 

ELECTRICAL DATA 
FOCUSING METHOD ELECTROSTATIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.): 

HORIZONTAL S5 DEGREES 

VERTICAL EH DEGREES 

D IA60NAL 9O DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 

C ATHOOE TO ALL CTHER ELECTRODES jF µµE 
GRID #1 TO ALL OTHER ELECTRODES 6 µµf 
MAX YMUM EXTERNAL CONDUCTIVE COATING TO ANODE 75O 11.1.1E 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 5OO µµE 

OPTICAL DATA 
PHOSPHOR NUMBER N0. 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) ~3 PERCENT 

MECHANICAL DATA 
OVERALL LENGTH 21 1~H ± 3~8 INCHES 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 24 INCHES 

WIDTH 22 1116 INCHES 

HEIGHT 18 716 ~' ' J_~8 I NCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

WIDTH 21 ~~8 INCHES 

HEIGHT 16 ~~8 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP J1-21 

BASE SMALL SHELL DUOCECAL 6 PIN 86-63 

BASING 12L 

BUL9 CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION 

PIN 1 - HEATER 

PIN 2 - GRID N0. 1 

PIN 6 - GRID NO. 4 

PIN 10 - GRID NO. 2 

#6 ± 30 DEGREES 

PIN CONNECTIONS 

PIN 11 - CATHODE 

PIN 12 - HEATER 

ANODE CAP: 

GRID N0. ~ 

BOTTOM VIEW 

CONTINUED ON FOLLOWING PAGE 

 J 
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24DP4,24DP4A 

TUN6•SOL 

CONTINUED FpOM PR ECEOING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT O. E) AMP. 

MAXIMUM DC ANODE S GRID #} VOLTAGE 2O OOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE: 5OO VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE- BIAS VALUE 125 VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

P OSITIVE- PEAK VALUE Z VOLTS 

MAXIMUM DC GRID #4 VOLTAGE —5OO TO +1000 VOLTS 

MAXIMUM DC PEAK HEATER-CATHODE VOLTAGE :A

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERI00 NOT TO EXCEED 15 SECONDS 410 VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD 1HO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 180 VOLTS 

AL ATXODE SXD ULO BE RETURNED TO ONE SIDE OR TO THE MID-TAP OF THE XEATER TR AXSFORNER WINDING. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE S GRID #} VOLTAGE 

DC GRID #2 VOLTAGE 

OC GRID #i VOLTAGES

DC GRID #4 VOLTAGE 

OC ION TRAP CURRENT STANDARD COIL #111 

BVIGU AL E%TINCTIDM OF UNDEFL ELTEO FOCUSED SPOT. 

(APPROX.) 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTgNCE 

18 OOO VOLTS 

3OO VOLTS 

—33 To —77 voLTs 
—72 TO }4OO VOLTS 

100 ± 50~ MA. 

1. Jr MEGOMMS 

~ J 
PLXTE /j671 NApCX 1, l95µ TUNG-SOL EL ECTRIL INC. ELELTR ON TUBE OIVI SION NEWARK, MEW JERSEY, U.S.A. 
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24QP4 

TUNB•SOL 

CATHODE RAY 

THE 24QP4 IS A DIRECT—VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 
APPLICATIONS. ITS FEATURES INCLUDE: 

SPHERICAL FACEPLATE 

GREY FILTER FACEPLATE 

MAGNETIC FOCUS b DEFLECTION 

R ECTAMGULAR GLASS CONSTRUCTION 

UNIPOTENTIAI CATHODE 

E %TERNAL CONDUCTIVE COATING 

21 7i8" % 16 7/R' RASTER SIZE 

E %TERNAL SINGLE FIELD ION TRAP 

ELECTRICAL DATA 

FOCUSING METHOD MAGNETIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.): 

HORIZONTAL i~5 DEGREES 

DIAGONAL QQ DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPRO%.): 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 
GRID #1 TO ALL GTHER ELECTRODES 6 µµf 
MAXIMUM E%TERNAL CONDllCTIVE COATING ~5~ µµf 
MINIMUM EXTERNAL CONDUCTIVE COATING 5GG µµf 

OPTICAL DATA 

PHOSPHOR NUMBER N0. 4 

FLUORESCENT COLOR WH.lwTE 

PHOSPHORESCENT COLOR WHITP'~ 

PERSISTENCE MEDIUM 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPRO%.) ~2 PERCENT 

MECHANICAL DATA 

OVERALL LENGTH 21 1/>3 ± 3/8 INCHES 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 2u + 3/16 INCHEs 
WIDTH 22 11/16 + 1/8 INCHES 

HEIGHT 18 7/16 + 1/8 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

WIDTH 21 ~/8 INCHES 

HEIGHT 16 ~/8 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP Ji-21 

BASE SMALL SHELL DUODECAL 5 PIN 85-57 

BASING 12N 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION #6 ± 30 DEGREES 

PIN 1 — HEATER 

PIN z — GRID N0. 1 

PIN 10 — GRID N0. p 

PIN CONNECTIONS 

BOTTOM VIEW 

C OXTINV ED ON FOLLOWING PAGE 

PIN 11 — CATHODE 

PIN 12 — HEATER 

ANODE CAP 

7UNG-SOL EL EGTRIC INC. ELECTRON TUBE DIVISION ME WAgN~ NEW JER SET S U. S. A, NAR[X 1~ 195'1 PL AiE s967j~ 



24QP4 

T!!NO•sOL 

CONTINUED FROM PRECEDING PAGE 

RAT I NCTS 
DESIGN CENTER vAL UES 

HEATER VOLTAGE 6.3 VOLTS 
HEATER CURRENT O.6 AMP. 

MAXIMUM DC ANODE VOLTAGE A 1H OOO VOLTS 
MAXIMUM DC GRID #2 VOLTAGE 5OO VOLTS 
MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE—BIAS VALUE 12 rj VOLTS 

DC POSITIVE—BIAS VALUE O VOLTS 

POSITIVE—PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 SECONDS u10 VOLTS 

AFTER EQUIPMENT WAR1.1—UP PERIOD 1$O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1$0 VOLTS 

ABECAU SE THE RATING OF THIS TUBE PERMITS ANOOE VOLTAGES AS NIGH AS 19. BNV~ SNI EI DING Of N—RAY 
RADIATION FROM THE TUBE MAY BE MECESSAq T. THIS PRECAUTION SM OULD BE OBSERVED wNEN THE ANODE IS 
OPERATED IN ENC ESS OF 16NV. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE 

OC GRID #2 VOLTAGE 

OC GRID #i VOLTAGES

OC FOCUSING COIL CURRENT[  (APPROX.) 

DC ION TRAP CURRENT STANDARD COIL #111 (A PPROX.) 

16 000 voLTs 
300 voLrs 

—2$ TO —72 VOLTS 

i00 ± 20~ MA. 

100 ± 50~ MA. 

B 
VISUAL E%71X[71 ON OF UNOEFLECTED FOCUSED SPOT. 

DFOR STANDNRD FOCUS COIL X109. OR EOUI VAL EN T. wI TN THE COMDIMED GRID N1 BIAS VOLT AGE ANO VIDEO 
SIGNAL VOLTAGE ADJU 5TE0 TO PRODU LE A NIGNLI GNT BRIGNTME 55 OF 20 F00T LNM BER TS ON A 21 7/e" er 
16 1/B" PICTI'gE SIZE. DISTANCE FgON REFERENCE LIME TO CENTER OF AIR GAP OM FOCUS CD II SMALL 
BE 3.25 INCNE s. 

CIRCUIT VALUES 

MAXIMUM GRID #i CIRCUIT RESISTANCE j.5 MEGOHMS 

 J 
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24 TP4 

TUNO.80L 

CATHODE RAY 

THE 2uTPu IS A DIRECT-VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 
APPLICATIONS. ITS FEATURES INCLUDE: 

^, 

SPHERICAL FACEPLATE 

ALUMINIZED FACEPLATE 

MAGNETIC FOCUS 8 DEFLECTION 

RECTANGULAR GLASS CONSTRUCTION 

UNIPOTENTIAL CATHODE 

GREY FILTER FACEPLATE 

EXTERNAL CONDUCTIVE COATING 

EXTERNAL SINGLE FIELD ION TRAP 

ELECTRICAL DATA 
FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTING ANGLE (A PPROX.j DIAGONAL 

DIRECT INTERELECTRODE CAPACITANCES (APPRGX.): 

CATHODE TO ALL OTHER ELECTRODES 

GRID #1 TO ALL OTHER ELECTRODES 

MAXIMUM EXTERNAL CONDUCTIVE COA?I NG TO ANODE 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 

90 

MAGNETIC 

MAGNETIC 

D E6REES 

5 µµf 
6 µµf 

750 µµf 
250 µµf 

OPTICAL DATA 
PHOSPHOR NUMBER NO. 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 72 PERCENT 

MECHANICAL DATA 
OVERALL LENGTH 2I lIH ± 3~H INCHES 

GREATEST DIMENSIONS DF BULB: 

DIAGONAL 2u INCHES 

WIDTH 22 1116 INCHES 

HEIGHT 1~ 716 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

V.' I DTH 21 7i 16 INCHES 

HEIGHT 17 1~8 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP J1-21 

BASE SMALL SHELL DUODECAL 5 PIN BS-57 

BASING 12N 

PIN i - HEATER 

PIN 2 - GRID N0. i 

PIN 10 - GRID N0. 2 

PIN CONNECTIONS 

BOTTOM V' I EW 

PIN li - CATHODE 

PIN 12 - HEATER 

A 400E CAP 

C ONTIMUEU ON fOI LO WING PAGE 

TUNG-SOL ELECTRIC INC. ELFCTR ON TUBE UI JI SION NE WARN, NEW JERSEY, U. S. 4. NAR :,H 1, 1q 5'i PL ASE 



24TP4 

TUNB•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE G.3 VOLTS 

HEATER CURRENT O.G AMP. 

MAXIMUM DC ANODE VOLTAGE ZO OOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE—BIAS VALUE 1`25 VOLTS 

DC POSITIVE—BIAS VALUE O VOLTS 

P OSITIVE—PEAK VALUE Q VOLTS 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE: 

HEATER NE 6ATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 SECONDS u].O VOLTS 

AFTER EQUIPMENT WARN1—UP PERIOD 1$O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1$O VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANOOE VOLTAGE 

DC GRID #2 VOLTAGE 

DC GRID #i VOL TAGE A

DC FOCUSING COIL CURRENTS (APPROX.) 

DC ION TRAP CURRENT STANDARD COIL #111 

AVI SU AL E%TI NOTION OF UN DE ELECTED FOCUSED SPOT. 

BFOR STANDARD FOCUS LOLL N109. 

(A PPROX.) 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 

lu 000 voLTs 
300 voLTs 

—33 To —77 voLTs 
110 ± 10 MA. 

85 ± 50~ MA. 

i ..5 ME60HMS 

PLATE •3677 MAR CN 1, 1954 TU NG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK, NEW JER SEr, V.S.A. 



24TP4 

~  TUN6•SOL  ~ 
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24VP4,24VP4A 

TIEN6•SOL 

CATHODE RAY 

THE 24VP4 AND 24VP4A ARE DIRECT-VIEW PICTURE TUBES DESIGNED FOR USE IN 
TELEVISION APPLICATIONS. THEY ARE IDENTICAL EXCEPT THAT THE 24VP4A HAS 
AN ALUMINIZED SCREEN. THEIR COMMON FEATURES INCLUDE: 

UNIPOTENTIAL CATHODE 

EXTERNAL CONDUCTIVE COATING 

MAGNETIC FOCUS AND DEFLECTION 

GREY FILTER FACEPLATE 

21 3/S' X 16 1/6' RASTER 312E 

EXTERNAL SINGLE FIELD ION TRAP 

ELECTRICAL DATA 
FOCUSING METHOD MAGNETIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.): 

HORIZONTAL $~ DEGREES 

VERTICAL 73 DEGREES 

DIAGON!AL 9O DEGREES 

D I.R ECT INTERELECTRODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 
GR I D #i TO ALL OTHER ELECTRODES G 11.IJ.f 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE j 5OO µµf 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 75O µµf 

OPTICAL DATA 
PHOSPHOR NUMBER NO. 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 6H PERCENT 

MECHANICAL DATA 
OVERALL LENGTH 2j 1/$ + 3/8 INCHES 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 24 ± j/$ INCHES 

WIDTH 22 43/64 ± 1/8 INCHES 

HEIGHT j$ ~/j6 ± j/$ INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

DIAGONAL 22 13/16 INCHES 

WIDTH 2j 3,/$ INCHES 

HEIGHT 1,6 1/16 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP J1-21 

BASE SMALL SHELL DUODECAL S PIN BS-57 

BASING 12N 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION #6 + 10 DEGREES 

PIN 1 - HEATER 

PIN 2 - GRID N0. i 
PIN 10 - GRID N0. 2 

PIN CONNECTIONS 

CONTINUED OM FOLLOWING PAGE 

PIN ii - CATHODE 

PIN 12 - HEATER 

ANODE CAP 

1 

TUXG-SOl ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK, XEW JERSEY. U.S.A. NARCN 1~ 19 SR PLATE Wj679 



24VP4, 2 4V P4A 

TUN6•SOL 

CONTINUED FROM PR ECEOING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE 6.3 VOLTS 
HEATER CURRENT O.G AMP. 

MAXIMUM DC ANODE VOLTAGE ZZ OOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE GOO VOLTS 
MAXIMUM GRID #1 VOLTAGE: 

OC NEGATIVE—BIAS VALUE 125 VOLTS 
OC POSITIVE—BIAS VALUE O VOLTS 

POSITIVE—PEAK VALUE Z VOLTS 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERI00 NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM—UP PERI00 1$O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1$O VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE A

DC GRID #2 VOLTAGE 

DC GRID #i VOLTA GE B

DC FOCUSING COIL CURRENTC (APPROX.) 

DC ION TRAP CURRENT STANDARD COIL #111 (APPROX.) 

20 000 VOLTS 

3OO VOLTS 

-33 To -77 voLTs 

1'25 MA. 

135 MA. 

AWN EN THE TUBE IS OPER ATED AT VOI TAGES IN EZCE55 OF 20,000 VOL75 PEAK, 7NE STORED ENEq GY IN THE 
XIGN VOLTAGE CIRCUIT WILL BE OVER THE NA%IMUN PE0.NITTED BY THE UNDERWRITERS LABORATORY. THIS 
CONOITIOX WILL REQUIRE THAT PROVISION BE MADE FOR GR OUMOING THE MI GX VOLTAGE SUPPLY WMEX THE 
B ALN OF THE SET IS REMOVED FOR NAIMTEN ANCE PURPOSES. 

BFOR VISUAL E%TINLTION OF UN DEFLECTED FOCUSED SPOT. 

CFOR STANDARD FOCUS COIL f109, OR EQUIVALENT, WITH THE COMBINED GR IO fl BIAS VOLTAGE AMD VIDEO 
SIGNAL VOLTAGE AOJU STED TO PR OOUCE A MIGNLIGNT BRIGHTNESS OF 20 FOOT CAMBER TS ON A 21 j/8" BY 
16 1/16" PICTURE SIZE. DISTANCE FROM REFERENCE LINE TO CENTER OF AIR GAP ON FOCUS COIL SNAIL 
BE j.0 IMLNE S. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 MEGOHMS 

PLATE fj6B0 NARCX 1, 1954 TUNG-SQL ELECTRIC INC. ELECTRON TUBE DIVISION NE WARN, NEW JERSEY, U.S.A. 



24VP4,24VP4A 

TUMO•SOL 
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24XP4 

TUNo•ao~  ~ 

CATHODE RAY 

THE 24XP4 IS A DIRECT-VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 
APPLICATIONS. ITS FEATURES INCLUDE: 

UNIPOTEMTIAL CATHODE 

RECTANGULAR GLA35 

16 3/N' X 21 1/><' RASTER SIZE 

GREY FILTER FACEPLATE 

EXTERNAL SINGLE FIELD ION TRAP 

MAGNETIC FOCUS 6 DEFLECTION 

ELECTRICAL DATA 
FOCUSING METHOD MAGNETIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.): 

HORIZONTAL 85 DEGREES 

VERTICAL 68 DEGRE ES 

DIAGONAL 9O DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 
GRID #i TO ALL OTHER ELECTRODES 6 µµf 

OPTICAL DATA 
PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 

MECNANICAL DATA 
OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 

WIDTH 

HEIGHT 

MINIMUM USEFUL SCREEN DIMENSIONS: 

wIDTH 
HEIGHT 

BULB CONTACT 

BASE 

BASING 

PIN i - HEATER 

PIN 2 - GRID N0. 1 
PIN i~ - GRID NO. 2 

68 

21 1/8 ± 3/8 

24 ± 3/16 
22 11/16 ± 3/16 
18 7/16 ± 3/16 

21 1/4 
16 3/u 

RECESSED SMALL CAVITY CAP 

SMALL SHELL DUODECAL 5 PIN 

PIN CONNECTIONS 

60TTCM VIEW 

C OMTINUEO OX fOLIOwI NG PAGE 

NO. 4 

WHITE 

WHITE 

MEDIUM 

PERCENT 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

~i-21 

85-57 

12D 

PIN 11 - CATHODE 

PIN 12 - HEATER 

ANODE CAP 

7UXG-SOL ELECTRIC INC. ELE CTROX TUBE 01 VISION NEWARK. NEW JER SEY~ U.S.A. NAR LN 1, 1954 PLATE •j6Bl 



24XP4 

TUNO•:OL 

CONTINUED FROM PR ECEOI MG PAGE 

RATINGS 
OE SIGN CENTER YAL UES 

HEATER VOLTAGE 

HEATER CURRENT 

MAXIMUM OC GRID 

MAXIMUM GRID MS 

Y2 VOLTAGE 

VOLTAGE: 

6.j voLTs 
O.5 AMP. 

500 voLTs 

OC NEGATIVE- BIAS VALUE 125 VO►TS 

DC POSITIVE- BIAS VALUE O VOLTS 

POSITIVE- PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER-CATHODE VOLTA 6E: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERI00 NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD 1$O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1$O VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE L$ OOO VOLTS 

DC GRID N2 VOLTAGE jOO VOLTS 

OC GRID wi VOLTAGE A —2$ TO -]2 VOLTS 

OC FOCUSING COIL CURRENT (APPROX.j6 125 ± 2OS MA. 

OC ION TRAP CURRENT STANDARD COIL 8117 (APPROX.) 35 + 40$ Ma. 

AYI SU AL ENTIMCTIOM OF UMOEFL ECTED FOCUSED SPOT. 

BF OR STANDARD FOCUS COII /109, OR EOUIVAI EM T, wI TN THE COMBINED GRID I1 BIAS VOI TAGE AMD VI OEO 
SIGNAL VOLTAGE ADJUSTED TO PRODUCE A NIGNLIGNT BRI GNTNE 55 OF 20 FOOT CAMBER TS ON A 21 1/R" BV 
16 j/4" PICTURE SIZE. DISTANCE fRON REFERENCE LIME TO CENTER OF AIR GAP ON FOCUS COIL SM ALI 
BE j.0 IMCME S. 

CIRCUIT VALUES 

MAXIMUM GR FD NS CIRCUIT RESISTANCE I.5 MEGOHMS 

♦ ~ 
PLATE /j6B3 NARLM 1, 1954 TU NG-SOL ELECTRIC INC. ELELTR OM TUBE UIVI SI ON NEWARK, MEw JER SET, U.S.A. 



24XP4 

TUNB•80L 
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TENTATIVE DATA 24YP4 

  TUNG•SOl  

CATHODE RAY 

THE 24YP4 IS A DIRECT—VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 
APPLICATIONS. ITS FEATURES INCLUDE: 

SPHERICAL FACEPLATE 
UNIPO TEN TIAL CATHODE 

EXTERNAL CONDUCTIVE COATING 
RECTANGULAR GLASS CONSTRUCTION 

LOH VOLTAGE ELECTROSTATIC FOCUS 

FOCUSI N.G METHOD 

DEFLECTINGMETHOD 

DEFLECTION ANGLE (APPROX.): 

ALUMINIZED SCREEN 

MAGNETIC DEFLECTION 

GREY FILTER FACEPLATE 

16 7/8" X 21 z/e" RASTER SIZE 

EXTERNAL SINGLE FIELD ION TRAP 

ELECTRICAL DATA 
LOW VOLTAGE ELECTROSTATIC 

MAGNETIC 

HORIZONTAL 85 DEGREES 
VERTICAL 6g DEGREES 

DY A60NAL 9O -DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPR OX.): 
CATHODE TO ALL OTHER ELECTRODES 5 uu.f 
GRID #1 TO ALL OTHER ELECTRODES 6 uuf 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 1 5OO uuf 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 1 2OO uuf 

OPTICAL DATA 
PHOSPHOR NUMBER P- 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

FACEPLATE TRANSMISSION AT CENTER (APPROX.) ~3 PERCENT 

RATINGS 
O ESI GN CENTER VALUES 

HEATER VOLTAGE (7.3 VOLTS 

HEATER CURRENT O.6 AMP• 

MAXIMUM OC ANODE, GRID #3 VOLTAGE q 2O OOO VOLTS 

MAXIMUM DC GRID #4 VOLTAGE -J00 TO +lOOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 50O VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE—BIAS VALUE 12 rJ VOLTS 

DC POSITIVE—BIAS VALUE O VOLTS 

POSITIVE—PEAK VALUE Q VOLTS 

MAXIMUM DC PEAK HEATER—CATHODE VOLTAGE:A

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 SECONDS ulO VOLTS 

AFTER EQUhPMENT WARM—UP PERIOD 180 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 180 VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
OC ANODE S GRID #.J VOLTAGE 1H OOO VOLTS 

DC GRID #4 VOLTAGE -72 TO +400 VOLTS 

DC GRID #2 VOLTAGE 3OO VOLTS 

DC GRID #1 VOL TA GE B —~j Tj TO —7~ VOLTS 

DC LON TRAP MAGNET STANDARD COIL #111 (APPROX.) lOO ± Ej0% MA. 

AC ATNODE SHOULD BE RETUR N:D TO ONE SIDE OR TO THE MID-TAP OF THE HEATER TRANSFOPM ER WINDING. 

BVI SU AL EXTINCTION OF UN DEFLECTED FOCUSED SPOT. 

CONTINU EO ON FOLLOWING PAGE 

TUN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLO OMFI EL O, NEW JERSEY, U.S.A. APRIL 1, 1955 PLATE X4jj9 



24YP4 TENTATIVE DATA 

TUNo•ao~ 
C ONTIXUED FROM PRECEDING PAGE 

MECHANICAL DATA 
OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB: 
DIAGONAL 
WIDTH 
HEIGHT 

MINIMUM USEFUL SCREEN DIMENSIONS: 
WIDTH 

HEIGHT 

BULB CONTACT 

BASE 

BASING 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION 

218 
+ 3.. 
_8

24" 

221 I" 
16 

217" MIN. SCREEN WIUfM 
8 18 ~N+ I., 

/ .N 16 - 8 
~( Ib' QL MIN SCREEN NEIGNT.  )♦ 

21 1/8 t J'/8 INCHE; 

Q4 INCHES 

22 11/16 INCHES 

1$ x/16 t 1/$ INCHES 

21 7/8 INCHES 
1() ~/$ INCHES 

RECESSED SMALL CAVITY CAP J1-21 

SMALL SHELL DUODECAL 6 PIN 86-63 

12~ 

#6 t 30 DEGREES 

1 11 

34 ± 4 

PIN ~ - HEATER 

PIN 2 - GRID #1 

PIN b - GRID #4 
PIN gp - GRID #2 

i ~E%TERNAL CONDUCTIVE ~ 
COATING ~~ 

5"+ 
IN 

38 - 16 
EEP THIS SPACE 
CLEAR FOR ION 
TRAP MAGNET 

7"+ I" 
116 - 16 72 

~ ~n 

-16 

1 

138 
+~° 
- I6 

PIN CONNECTIONS 

BOTTOM V i'EW 

AMODE ' 
TERMINAL I 

52 

_4

~ r

PIN 11 - CATHODE 

PIN ~2 - HEATER 

ANODE CAP: 

GRID #} 

PLATE #4j40 APRIL 1~ 1955 TUN G-SOl ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIEL D, NEW JER SEY~ U.S.A. 



TENTATIVE DATA 24ZP4 

i TUNO•:OL 

CATHODE RAY 

?HE 24ZP4 IS A DIRECT VIEW PICTURE TUBE DESIGNED FOR TELEVISION APPLI-
CATIONS. ITS FEATURES INCLUDE: 

ALUMINIZED SCREEN ELECTROSTATIC FOCUS 

MAGNETIC DEFLECTION UNIPOT ENTIAL CATHODE 

GRAY FILTER FACEPLATE 21 1/Y" % 16 3/N" RASTER SIZE 

EXTERNAL CONDUCTIYE COATING RECTANGULAR GLASS CONSTRUCTION 

DOES NOT REQUIRE ION TRAP 

ELECTRICAL DATA 

FOCUSING METHOD ELECTROSTATIC 

O EFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.): 

HORIZONTAL SS DEGREES 

VERTICAL 7O DEGREES 

DIAGONAL 9O DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 5 µµI 

GRID #1 TO ALL OTHER ELECTRODES G µµI 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 75O µµI 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 5OO µµf 

OPTICAL DATA 
PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE TRANSMISSION AT CENTER (APPROX.): 

RATINGS 

SULFIDE TYPE P-4 

WHITE 

WHITE 

SHORT 

6$ PERCENT 

INTERPRETED ACCORDING TO DESIGN CENTER $Y STEM 

HEATER VOLTAGE (,3 VOLTS 

HEATER CURRENT O.G f1O$ AMP. 

MAXIMUM DC ANODE VOLTAGE 2O OOO VOLTS 

MAXIMUM DC GRID #4 VOLTAGE -5OO TO +1000 VOLTS 
MA%IMUM DC GRID #2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID #i VOLTAGE: 

DC NEGATIVE- BIAS VALUE 1Q Ej VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

POSITIVE- PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER-CATHODE VOLTAGE :A

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS UlO VOLTS 
AFTER EQUIPMENT WARM-UP PERIOD 1HO VOLTS 

HE ATER POSITIVE WITH RESPECT TO CATHODE 18O VOLTS 
MAXIMUM GRID #1 CIRCUIT RESISTANCE 1,5 MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
DC ANODE VOLTAGE S 16 OOO VOLTS 
DC GRID u4 VOLTAGE O TO 50O VOLTS 
DC GRID #2 VOLTAGE 3OO VOLTS 
DC GRID #1 VOLTAGEC -2g TO -~2 VOLTS 

ALATHODE $NOUlO BE RETURNED TO ONE SIDE OR TO THE NIOTAP Of THE NEATER TRpNSFOR MER WINDING. 

SBft ILLI AXCE AND OEf INITION DECREASE WITN OELRE A$ING ANODE VOLTAGE. IN GENERAL, THE ANODE VOLTAGE 
$MOULD NOT HE LE55 THAN 14,900 VOLTS. 

CVI SU AL E%TINLTION OF FOCUSED RASTER. 

C ONTIXUED ON FOLLOWING PAGE 

T UN G-$OL ELECTRIC INC. ELECTRON TUBE OI VI SIGN BLOOMFIEL D, NEw JERSEY, U.S.A. APRIL 1, 1957 PLATE 14970 



24ZP4 TENTATIVE DATA 

TUNO.80L 
CONTINUED FROM PRECEDING PAGE 

MECHANICAL DATA 
OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 

WIDTH 

HEIGHT 

MIN. USEFUL SCREEN DIMENSIONS: 

DIAGONAL 

WIDTH 

HEIGHT 

BULB CONTACT 

BASE 

BASING 

BULB CONTACT ALIGNMENT 

U1-21 CONTACT ALIGNS WITH PIN POSITION #!, t }p DEGREES 

PiN g - HEATER 

PIN 2 - GRID #1 

PIN 6 - GRID #4 

PIN 10- GRID #2 

PIN 11-  CATHODE 

PIN CONNECTIONS 

21 1/8 t 3/8 

2u t 7,/8 
22 u3/6u t 1/8 
18 7/16 t 1/8 

22 9/16 
21 1/4 
16 3/u 

RECESSED SMALL CAVITY CAP 

SMALL SHELL DUODECAL 6 PIN 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

INCHES 

U1-21 

B5-6} 

12L 

PIN 12 - HEATER 

ANODE CAP: 

GRID N0. } 

GRID N0. 5 

BOTTOM vIEN 



27AP4 

TUN6•SOL 

CATHODE RAY 

THE 27APU IS A DIRECT-VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 
APPLICATIONS. ITS FEATURES INCLUDE: 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

GREY FILTER FACEPLATE UNIPOTENTIAL CATHODE 

RECTANGULAR METAL CONSTRUCTION EXTERNAL SINGLE FIELD ION TRAP 

23 7/16" X 18 1/8" RASTER SIZE 

ELECTRICAL DATA 

FOCUSING METHOD ELECTROSTATIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.): 

DIAGONAL 9O DEGREES 

HORIZONTAL $5 DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 

GRID #1 TO ALL OTHER ELECTRODES 6 µµf 

OPTICAL DATA 

PHOSPHOR NUMBER NO. 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 66 PERCENT 
SPECULAR REFLECTION OF AMBIENT LIGHT 2.S PERCENT 

MECHANICAL DATA 

OVERALL LENGTH 2j jF/$ ± 9/16 INCHES 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 26 7/8 ± 3/16 INCHES 

WIDTH 25 1/4 ± 1/$ INCHES 

HEIGHT 19 1J/16 ± 1/$ INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

WIDTH 23 7/16 INCHES 

HEIGHT Z$ 1/$ INCHES 

BULB CONTACT METAL SHELL LIP 

BASE SMALL SHELL DUODECAL 6 PIN 86-63 

BASING 12M 

PIN CONNECTIONS 

PIN 1 - HEATER 

PIN 2 - GRID NO. 1 

PIN 6 - GRID N0. 4 

PIN 10 - GRIO N0. 2 
PIN 11 - CATHODE 

BOTTOM VIEW 

GOX TI XUEO ON FOLLOWING PAGE 

PIN 12 - HEATER 

METAL SHELL LIP: 

GRID N0. J 

GRID N0. S 

COLLECTOR 

TUXO-SOL EL ELTRIC INC. ELECTRON TUBE DIVISION BLOOMFIEL O~ NEW JER SEY~ U.S.A. APRIL 1~ 1954 PLATE •j69~ 



27AP4 

TUNE-SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE (.3 VOLTS 
HEATER CURRENT O.6 AMP. 
MAXIMUM OC GRID #3, GRID #S~ COLLECTOR VOLTAGE 1$ OOO VOLTS 
MAXIMUM DC GRID #4 VOLTA6E A —SOD TO }lOOO VOLTS 
MAXIMUM DC GRID #2 VOLTAGE 5OO VOLTS 
MAXIMUM GR 10 #1 VOLTAGE: 

DC NEGATiVE- BIAS VALUE 1'25 VOLTS 
DC POSITIVE- BIAS VgLUE O VOLTS 
POSITIVE- PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 
AFTER EQUIPMENT WARM- UP PERIOD 1$O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1$O VOLTS 

ATME FOCUS ELECTRODE NAY BE YODUL ATED TO IMPROVE OVERALL FOCUS. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

OC GRID #3, GRID #S, COLLECTOR VOLTAGE 

DC GRID #4 VOLTA GE D

DC GRID #2 VOLTAGE 

OC GRID #1 VOLTAGEC

DC ION TRAP CURRENT STANDARD COIL #111 
DC GRID #4 CURRENT 

(APPROX.) 

15 OOO VOLTS 

—60 To +300 voLTs 
300 voLTs 

—33 TO —77 voLTs 
$5 MA. 

-15 TO +25 IJ.A MP. 

BNE ASURED AT 100 DAMP. ANODE CURRENT AMD EQUAL VERTICAL AND HOR120NTAl RESOLUTION. 

CVI SU AL E%TINCTION OF UNDEFL ECT ED FOCUSED SPOT. 

CIRCUIT VALUES 

MAXIMUM GRID #i CIRCUIT RESISTANCE 1.5 MEGOHMS 

 J 
PLATE #j69B APRIL 1, 1954 TUNG-SOL ELECTRIC INL. EL ECTROM TUBE DIVISION. BLOONFI EL O, NEW JERSEY, U. S.A 
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27EP4 

TUN6•SOL 

CATHODE RAY 

THE 27EP4 IS A DIRECT-VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 
APPLICATIONS. ITS FEATURES INCLUDE: 

SPHERICAL FACEPLATE 

GREY FILTER FACEPLATE 

MAGNETIC FOCUS A DEFLECTION 

RECTANGULAR GLASS CONSTRUCTION 

ALUMINIZED SCREEN 

UNIPOTENTIAL CATNODE 

24" X 18 1/2" RASTER SIZE 

EXTERNAL SINGLE FIELD IOM TRAP 

ELECTRICAL DATA 

FOCUSING METHOD MAGNETIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.): 

HORIZONTAL 85 DEGREES 

D IAGONAI 9O DEGREES 

DIRECT INTERELECTR ODE CAPACITANCES (A PPROX.): 

CATHODE TO ALL OTHER ELECTRODES rj µµf 
GRID #1 TO ALL OTHER ELECTRODES 6 µµf 

OPTICAL DATA 

PHOSPHOR NUMBER SULFIDE TYPE N0. 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE SHORT 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.): 7O PERCENT 

MECHANICAL DATA 

OVERALL LENGTH 23 1/16 ± 1/8 INCHES 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 26 13/16 + 3/16 INCHES 

WIDTH 25 9/32 'F 3/16 INCHES 

HEIGHT 20 7/32 ± 3/16 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

DIAGONAL 25 3/4 INCHES 

WIDTH 24 INCHES 

HEIGHT la 1/2 INCHES 

O ULB CONTACT RECESSED SMALL CAVITY CAP J1-21 

BASE SMALL SHELL DUODECAL 5 PIN BS-57 

BASING 12D 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION #6 f' 30 DEGREES 

PIN 1 - HEATER 

PIN 2 - GRID N0. 1 

PIN 10 - GRID N0. 2 

PIN 11 - CATHODE 

PIN CONNECTIONS 

80TTOM VIEW 

G OXTINU ED ON FOLLOWING PAGE 

PIN 12 -HEATER 

ANODE CAP: 

GRID N0. } 

TU NG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMfI EL O. NEW JERSEY. U.S.A. APRIL 1, 1954 PLATE ij100 



27EP4 

TUN6•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGSA
DESIGN CENTER VALUES 

HEATER VOLTAGE ().3 VOLTS 

HEATER CURRENT O.E) AMP. 

MAXIMUM DC ANODE I GRID #J~VOL TA GE B Q~ ~~O VOLTS 
MAXIMUM DC GRID #2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

DC NEGATIVE- BIAS VALUE 1ZS VOLTS 
DC POSITIVE-BIAS VALUE O VOLTS 
POSITIVE-PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER- CATHODE VOLTA GEC

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 1S SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD 1HO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE ISO VOLTS 

ATXESE NA%IMUM RATINGS CONTAIN A lOS SAFETY FACTOR IN ACCORDANCE WITH TXE STANDARD DESIGN CENTER 
SYSTEM IN RATING LATHO DE-RAY TUBES. COX SEOU EN TI Y, TXE TUBE WILL WITXSTAND VARIATIONS IN SUPPLY 
LINE VOLTAGE WNICM DO XOT CAUSE iNE NA%IMUM RATINGS TO BE EXCEEDED BY MORE TX AN 105. 

BIF TXE TUBE IS OPERATED AT VOLTAGE IN E%CESS OF 16,000 yOL TS, %-RAY RADIATION SHIEI DING MAY BE 
NECESSARY TO PREVENT GANGER FROM PROLONGED E%PO SURE AT CLOSE RANGE. 

CCATXODE SN OULD BE RETURNED TO ONE SIDE OR TO THE MID-TAP Of TXE NEATER TRANSFORMER WINDING. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE I GRID #3 VOLTAGE Z2 OOO VOLTS 

DC GRID #2 VOLTAGE jOO VOLTS 

DC GRID #1 VOLTA6ED -33 TO -~~ VOLTS 

DC FOCUSING COIL CURRENT (APPROX.)E H7 + 2O$ MA. 

DC ION TRAP CURRENT STANDARD COIL #111 (APPROX.) ]5 + 5Q% MA. 

ION TRAP MAGNET (RATED STRENGTH) APPROX. 38 GAUSSES 

DVI SU AL E%TINCTION OF UNDEFL ELTED FOCUSED SPOT. 

EFOR STANDARD FOCUS COIL 11109, OR EQVI VAL EM T, WI TX TXE COMBINED GRID N1 BIAS VOI TALE AND VIDEO-
SIGNAL VOLTAGE AOJU STED TO PRODUCE A MI GXL IGXT BRI GXTNESS OF 20 f00T LAMBERTS ON A 24" BY 
1R 1/2" PICTURE SIZE. DI ST AXCE FROM REFERENCE LINE TO CENTER OF AIR GAP ON FOCUS COIL SHALL BE 
j.0 INCHES. 

CIRCUIT VALUES 

MAXIMUM GRID #i CIRCUIT RESISTANCE 1.5 MEGOHMS 

 J 
PLATE •)701 APRIL 1, 1954 TONG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION Bl 00NFI EL O, NEW JERSEY, U... S. A. 
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27GP4 

TUNA•=OL 

CATHODE RAY 

THE 27GPu IS A DIRECT-VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 
APPLICATIONS. I•TS FEATURES INCLUDE: 

GREY FILTER FACEPLATE 

HABNETIC FOCUS b DEFLEC110M 

RECTANGULAR GLASS CONSTRUCTION 

SPHERICAL FACEPLATE 

UNIPOTENTIAL CATHODE 

EXTERNAL SIN9LE FIELD ION TRAP 

13 1/S" X 2► 1/;• RASTER SIZE 

ELECTRICAL DATA 

F OCUSIN6 METHOD MAGNETIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.) DIAGONAL JO DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 
GRID #1 TO ALL OTHER ELECTRODES 6 µµf 

OPTICAL DATA 

PHOSPHOR NUMBER N0. 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 66 PERCENT 

MECHANICAL DATA 

OVERALL LENGTH 23 1/16 ± 3/$ INCHES 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 26 13/16 INCHES 

WIDTH 25 9/32 INCHES 

HEIGHT 20 7/32 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

WIDTH 24 1/4 INCHES 

HEIGHT Z$ Z/$ INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP Ji-21 

BASE SMALL SHELL DUODECAL 5 PIN 85-57 

BASING 120 

BULB CONTACT ALIGNMENT 

Ji-21 CONTACT ALIGNS WITH PIN POSITION #6 ± 30 DEGREES 

PIN 1 — HEATER 

PIN 2 — GRID NO. i 

PIN 10 — GRID. NO. 2 

PIN 11 — CATHODE 

PIN CONNECTIONS 

BOTTOM VIEW 

PIN 12 — HEATER 

q NODE CAP: 

GRID N0. } 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC. ELECTRON TUBE OIVISIGN BLOONFIELO. NEW JERSEY S U.S.A. APRIL 1, 1954 PLATE fj70j 



27GP4 

TUNB•80L 

CONTINUED FR OY PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE G.3 VOLTS 
HEATER CURRENT O.6 AMP. 

MAXIMUM DC ANODE S GRID #3 VOLTAGE 22 5OO VOLTS 
MAXIMUM DC GRID #2 VOLTAGE 5OO VOLTS 
MAXIMUM GRID #i VOLTAGE: 

DC NEGATIVE- BIAS VALUE 125 VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

POSITIVE- PEAK VALUE 2 VOLTS 

MAXIMUM DC PEAK HEATER-CATHODE VOLTA GE : A

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD ISO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1$O VOLTS 

ACATNOOE SNOUID BE RETURNED TO OXE 510E OR TO THE YID-TAp OF TXE NEATER TRANSFORMER WINDING. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE S GRID #3 VOL TAGE B

DC GRID #2 VOLTAGE 

DC GRID #i VOLTAGEC

DC FOCUSING COIL CURRENT (APPROX.)D

DC ION TRAP CURRENT STANDARD COIL #iii (APPROX.J 

16 OOO VOLTS 

3OO VOLTS 

—33 To —77 voL.rs 
95 ± 20% MA. 

100 MA. 

BIF TXIS TUBE IS OPERATED AT VOLTAGES IN E%CESS OF 16.000 VOLTS, X-RAY RADI ATIOM SX IEL DING MAY 
BE NECESSARY TD PROTECT AGAINST POS518LE INJV RT FROM PROLONGED EXPOSURE AT CLOSE PANG E. SUCH 
PROTECTION MAY BE PROVIDED BY THE PROTECTIVE FACE VIEWING WINDOW OF APPARATUS USING TUBES OF 
TNIS TYPE. 

CVISV AL EXTINCTION OF UNOEfI ECT ED FOCUSED SPOT. 

DFOR STANDARD FOCUS COIL /109, OR EQUIVALENT. WI TX TXE COMBINED GRID /1 BIAS VOLTAGE AMD VIDEO-
SI GX AL VOLTAGE AD JU STEO TO PRODUCE A NIGHLIGHT BRI GX TXE SS OF 20 FOOT CAMBER TS OM A 24 1/4 " BY 
1B 1/B" PICTURE SIZE. DISTANCE FROM REFERENCE LI XE TO CENTER OF AIR GAP ON FOLUB COIL SX ALL BE 
j.0 IXLXES. 

CIRCUIT VALUES 

MAXIMUM GR iD #1 CIRCUIT RESISTANCE L 5 MEGOHMS 

PLATE fj 704 APRIL 1, 1954 TU NG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OONFI EL O, NEW JER SEY~ U.S.A. 
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27LP4 

TUN6•S0L 

CATHODE RAY 

THE 27LP4 IS A DIRECT-VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 

APPLICATIONS. ITS FEATURES INCLUDE: 

GREY FILTER FACEPLATE 

EXTERNAL CONDUCTIVE COATING 

MAGNETIC FOCUS AND DEFLECTION 

RECTANGULAR GLASS CONSTRUCTION 

ALUMINIZED SCREEN 

UNIPOTENTIAL CATHODE 

EXTERNAL SINGLE FIELD IOM TRAP 

18 15/32" X 29 17/32" RASTER SIZE 

ELECTRICAL DATA 

FOCUSING METHOD MAGNETIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.J : 

HORIZONTAL $5 DEGREES 

DIAGONAL JO DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 
GRID #i TO ALL OTHER ELECTRODES C µµf 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 400 µµf 
MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE Z5O µµf 

OPTICAL DATA 

PHOSPHOR NUMBER N0. 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

MECHANICAL DATA 

OVERALL LENGTH 24 23/64 ± 3/8 INCHES 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 26 13/16 + 1/4 INCHES 

WIDTH 25 9/32 ± 1/4 INCHES 

HEIGHT 20 7/32 ± 1/4 INCHES 

MINIMUM USEFUL SCREEN DI MENSIONS: 

WIDTH 23 17/32 INCHES 

HEIGHT 18 15/32 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP Ji-21 

BASE SMALL SHELL DUODECAL 5 PIN 85-57 

BASING iZN 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION #6 ± b0 DEGREES 

PIN 1 — NEATER 

PIN Z — GRID N0. i 

PIN 10 — GRID NO. 2 

PIN 11 — CATHODE 

PIN CONNECTIONS 

BOTTOM VIEW 

CONTINUED ON FOLLONING PAGE 

PIN 12 — NEATER 

ANODE CAP: 

GRID N0. 3 

TU Mfr SOL ELECTRIC IND. ELECTRON TUBE DIVISION 8100NFIELD r NEN JER SEV. U.S.A. APRIL lr 1954 PLATE fj706 



27LP4 

TUN6•SOL 

CONTINUED FRON PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE 

HEATER CURRENT 

MAXIMUM DC ANODE S GRID #3 VOLTAGE 

MAXIMUM DC GRID #2 VOLTAGE 

MAXIMUM GRID #i VOLTAGE: 

DC NEGATIVE-BIgS VALUE 

DC POSITIVE-BIAS VALUE 

POSITIVE-PEAK VALUE 

MAXIMUM DC PEAK HEATER-CATHODE VOLTA GE A: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED SS SECONDS 

AFTER EQUIPMENT WARM-UP PERIOD 

HEATER POSITIVE WITH RESPECT TO CATHODE 

6.3 voLTs 
O.F) AMP. 

22 000 VOLTS 
E)OO VOLTS 

125 voLTs 
O VOLTS 

2 VOLTS 

41O VOLTS 

LSO VOLTS 

1$O VOLTS 

ANEATER BNOULO BE RETURNED TO ONE SIDE OR TO TXE MID-TAP OF THE NEATER TRANSFORMER WINDING. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE S GRID #3 VOLTAGE 2O OOO VOLTS 

DC GRID #2 VOLTAGE 300 VOLTS 

DC GRID #1 VOLTAGE S ^33 TO -~~ VOLTS 

DC FOCUSING COIL CURRENT (APPROX.) 14$ MA. 

ION TRAP MAGNET FIELD INTENSITY 45 GAUSSES 

BVI SU AL EXTINCTION OF UNDEFL EC TEO FOCUSED SPOT. 

CIRCUIT VALUES 

MAXIMUM GRID #i CIRCUIT RESISTANCE 1,rj MEGOHMS 

PLATE fj 707 APRIL 1, 1954 TUMG-SOl ELECTRIC INC. ELECTRON TUBE OI VI SIOM BLOONFI EL O, MEW ,1E RSET, U. S. A, 
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27MP4 

TUN6•SOL 

CATHODE RAY 

THE 27MP4 IS A DIRECT-VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 
APPLICATIONS. ITS FEATURES INCLUDE: 

ALUMINIZED SCREEN UNIPOTENTiAL CATHODE 

MAGNETIC FOCUS A DEFLECTION FROSTED FILTERGLASS FACEPLATE 

RECTANGULAR METAL CONSTRUCTION EXTERNAL SINGLE FIELD ION TRAP 

29 7/16" X 18 1/8" RASTER 512E 

ELECTRICAL DATA 

FOCUSING METHOD MAGNEThC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.): 

HORIZONTAL 85 DEGREES 

VERTICAL 69 DEGREES 

DIAGONAL 90 DEGREES 

DIRECT INTERELECTR ODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 
GRID #1 TO ALL OTHER ELECTRODES 6 (l.l.Lf 

OPTICAL DATA 

PHOSPHOR NUMBER SULFIDE TYPE N0. 4 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE SHORT 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 66 PERCENT 

MECHANICAL DATA 

OVERALL LENGTH 22 3/16 INCHES 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 26 7/8 ± 1/4 INCHES 

WIDTH 25 1/4 ± 3/16 INCHES 

HEIGHT I9 15/16 ± 3/16 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

DIAGONAL 25 1/16 INCHES 

WIDTH 23 7/16 INCHES 

HEIGHT 18 1/8 INCHES 

BULB CONTACT METAL SHELL LIP 

BASE SMALL SHELL DUODECAL 5 PIN B5-57 

BASING 12D 

BASE ALIGNMENT 

PIN #6 ALIGNS WITH HORIZONTAL PICTURE AXIS ~' 10 DEGREES 

PIN CONNECTIONS 

PIN 1 - HEATER 

PIN 2 - GRID N0. i 

PIN 10 - GRID N0. 2 

PIN 11 - CATHODE 

BOTTOM VIEW 

CONTINUED ON FOLIO WING PAGE 

PIN 12 - HEATER 

ANODE CAP: 

6RID N0. } 

TUNG-SOL EI ECTRIC INC. ELECTRON TUBE OI VI SI ON BLOONFI EL O, NEW JERSEY, U.S.A. APRIL 1, 195`+ PLATE •3769 



27MP4 

TUN6•SOL 

CONi1NUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE (7.3 VOLTS 

HEATER CURRENT O.G AMP. 

MAXIMUM DC GRID #3, COLLECTOR VOLTAGEAB LH OOO VOLTS 

MAXIMUM OC GRIO #2 VOLTAGE 50O VOLTS 
MAXIMUM GRID #i VOLTAGE: 

DC NEGATIVE- BIAS VALUE 125 VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

POSITIVE-PEAK VALUE 2 VOLTS 

MAXIMUM PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD 1HO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1BO VOLTS 

ABRILLI AMCE AMO DEFINITION DECREASE WI TX DECREASING COLT ELTOR VOI TAG E. IM GENERAL, THE COLLECTOR 
V OI TAGE SHOULD NOT BE LESS TN AM 16,000 VOLTS. 

BBEC AU SE THE RATING OF THIS TUBE PERMITS ANODE VOLTAGES AS NI GX AS 19.8 KV, SMIEL DI NG OF %-RAv 
R AOI ATION FROM TXE TUBE NAY BE NECESSARY. THIS PR ELAU TI ON SHOULD RE OB SER YEO wXEN THE ANODE 
IS OPERATED IN E%CESS OF 16 NV. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC COLLECTOR I GRID #5 VOLTAGE 16 OOO VOLTS 

DC GRID #2 VOLTAGE 3OO VOLTS 

DC GRID #1 VOLTA GEC - 3~ TO -~3 VOLTS 

DC FOCUSING COIL CURRENT (APPROX.)D 11.0 ~' ZO% MA. 

ION TRAP MAGNET (RATED STRENGTH) 5O 6A USS ES 

L VI SU AI EXiINCTI OX OF FOCUSED RASTER. 

D FOR ST AMDARD FOCUS COIL f109, OR EOUIVAI ENT, WI TX THE COMBINED GRID fl BIAS VOLTAGE AMO VIDEO-
SIGMAL VOLTAGE AO JU STED TO PRODUCE A MI GXLI GNT BR IGN THE 55 OF j0 F00T LAMBERTS ON A 2j 1/16" BY 
18 1/B" PICTURE SIZE. DISTANCE FROM REFER EMCE LIME TO CENTER OF AIR GAP ON FOCUS COIL SN ALL BE 
j.0 IMCXE S. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1,5 ME60HMS 

PLATE fj710 APRIL 1, 1954 TUN G-SOL ELECTRIC INC. ELECTRON TUBE DI VI SIGN BLOOYFIEI O, NEW JERSEY, U.S.A. 
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27NP4 

TUNG~SOL 

CATHODE RAY 

THE 27NP4 IS A DIRECT—VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 
APPLICATIONS. ITS FEATURES INCLUDE: 

SPHERICAL FACEPLATE 

GREY FILTER FACEPLATE 

MAGNETIC FOCUS A DEFLECTION 

RECTANGULAR GLASS CONSTRUCTION 

UNIPOTEN TIAL CATHODE 

EXTERNAL CONDUCTIVE COATING 

24 1/4" X 18 1/S" RASTER S12E 

EXTERNAL SINGLE FIELD ION TRAP 

ELECTRICAL DATA 
FOCUSING METHOD MAGNETIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.J : 

HORIZONTAL S5 DEGREES 

DIAGONAL JO DE GRE F.S 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 
GRID #1 TO ALL OTHER ELECTRODES 6 IJ.Ilf 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 75O IJ.IJ.f 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 5OO µµf 

OPTICAL DATA 
PHOSPHOR NUMBER N0. ¢ 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 6B PERCENT 

MECHANICAL DATA 
OVERALL LENGTH 23 ± 3/8 INCHES 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 26 13/16 ± 3/16 INCHES 

WIDTH 25 9/32 ± 1/8 INCHES 

HEIGHT 20 7/32 ± 1/8 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

WIDTH 24 1/4 INCHES 

HEIGHT 18'1/8 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP J1-21 

BASE SMALL SHELL DUOOECAL 5 PIN BS—S7 

BASING 12N 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION #6 ± 30 DEGREES 

PIN 1 — HEATER 

PIN 2 — GRID N0. 1 
PIN 10 - GRID NO. 2 

PIN CONNECTIONS 

BOTTOM VIEW 

CONTINUED ON FOLLOWING PAGE 

PIN 11 — CATHODE 

PIN 12 — HEATER 

ANODe caP 

TUNG-SOL ELECTRIC IXC. ELECTRON TUBE OI VI SI ON BLOONFIELD, XEW JERSEY, U.S.A. APRIL 1, 195M PLATE 13712 



27NP4 

TUN6•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE (.3 VOLTS 

HEATER CURRENT O. E) AMP. 

MAXIMUM DC ANODE VOLTAGE A ZB OOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 5OO VOLTS 

MAXIMUM GRID #1 VOLTAGE: 

NEGATIVE—BIAS VALUE (DC) 12S VOLTS 

POSITIVE—BIAS VALUE (DC) O VOLTS 

POSITIVE—PEAK VALUE Z VOLTS 

MAXIMUM DC PEAK HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DURING WARM—UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM—UP PERIOD LBO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1BO VODTS 

ABECAU SE THE RATING OF THIS TUBE PERMITS ANODE VOI TAGES AS MI GN AS 19.8 NV, SHIELDING OF %—RAY 
R AOI ATION FROM THE TUBE MAY BE NECESSARY. THIS PR ECAUTIOX SHOULD BE OBSERVED WHEN THE ANODE 
IS OPERATED IN EXCESS OF 16 NV. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE 16 OOO VOLTS 

DC GRID #2 VOLTAGE jOO VOLTS 

DC GRID #1 VOLTAGES -2B TO —~'Z VOLTS 

DC FOCUSING COIL CURRENTC (APPROX.) 95 +_ 20~ MA. 

DC ION TRAP CURRENT STANDARD COIL #111 (APPROX.) lOO ~" 5O~ MA. 

EVISU AL E%TINCTIOX OF FOCUSED RASTER. 

FOR STANDARD FOCUS COIL 1109, OR EQUIVALENT, WITH TXE COMBINED GRID N1 BIAS VOLTAGE AXD VIDEO-
SIGNAL VOLTAGE AOJU STED TO PRODUCE A NIGXLIGXT BRI GX THE SS OF 20 FOOT LAMBERTS OX A 24 1/4" BY 
18 1/e" PICTURE SIZE. DISTANCE FRON REFERENCE LINE TO CENTER OF AIR GAP OX FOCUS COIL SX ALL BE 
9.25 INCHES. 

CIRCUIT VALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 MEGOHMS 

PLATE 119119 APRIL 1, 1954 TUNG-SOL ELECTRIC INC. ELECTRON TUBE DI VI S{ON BLOOMFI EL D, NEW JERSEY, U.S.A. 



27N P4 

TUN6•SOL 
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27RP4 

TUNB•SOL 

CATHODE RAY 

THE 27RP4 IS A DIRECT-VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 
APPLICATIONS. ITS FEATURES INCLUDE: 

SPHERICAL FACEPLATE 

GREY FILTER FACEPLATE 

MAGNETIC FOCUS A DEFLECTION 

RECTANGULAR 6LA33 CONSTRUCTION 

ALUMINIZED SCREEN 

UNIPOTENTIAL CATHODE 

EXTERNAL CONDUCTIVE COATING 

EXTERNAL SINGLE FIELD ION TRAP 

2#" X 18 1/2" RASTER 312E 

ELECTRICAL DATA 
FOCUSING METHOD MAGNETIC 

DEFLE6TING METHOD MAGNETIC 

DEFLECTION ANGLE (APPROX.): 

HORIZONTAL BS DEGREES 

DIAGONAL 90 DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES 5 µµf 

GRID Mi TO ALL OTHER ELECTRODES 6 µµf 
MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 75O µµf 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 5OO µ)J.f 

OPTICAL DATA 
PHOSPHOR NUMBER NO. q 
FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COLOR WHITE 

PERSISTENCE MEDIUM 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.) 66 PERCENT 

MECHANICAL DATA 
OVERALL LENGTH 23 1/16 ± 3/8 INCHES 

GREATEST DIMENSIONS OF BULB: 

DIAGONAL 26 13/16 ± 3/16 INCHES 

WIDTH 25 9/32 ± 3/16 INCHES 

HEIGHT 20 7/32 ± 3/16 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

WIDTH 24 INCHES 

HEIGHT 16 i/2 INCHES 

B UlB CONTACT RECESSED SMALL CAVITY CAP Ji-21 

BASE SMALL SHELL DUODECAL 5 PIN 85-57 

BASING i2N 

BULB CONTACT ALIGNMENT 

J1-2i CONTACT ALIGNS WITH PIN POSITION i6 + 30 DEGREES 

PIN i - HEATER 

PIN 2 - GRID NO. i 
PIN 10 - GRID NO. z 

PIN CONNECTIONS 

BOTTOM VIEW 

CONTIMUEO ON FOIL ONI NG PAGE 

PIN 11 - CATHODE 
PIN 12 - HEATER 
ACCELERATOR CAP 

l 
TUN O-GOL EI ECTRIC INC. ELECTRON TUBE OIVI SION BL OOYFI EL O. NEN JER SEY~ V.S.A. APRIL 1, 1954 PI ATE lj 715 



27RP4 

TYNO•:OL 

C OMTINUED FROM PRECE0I NG PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE 6.j VOLTS 
HEATER CURRENT C.() AMP. 

MAXIMUM OC ACCELERATOR VOL TA GE A 2O OOO VOLTS 

MAXIMUM DC GRID N2 VOLTAGE 5OO VOLTS 
MA%IMUM GRID !i VOLTAGE: 

DC NEGATIVE- BIAS VALUE 125 VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

POSITIVE- PEAK VALUE 2 VOLTS 
MAXIMUM DC PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
'DURING WARM-UP PERIOD NOT TO E%GEED 15 SECONDS 41O VOLTS 
AFTER EQUIPMENT WARM- UP PERIOD 1$O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1$O VOLTS 

ABEC AU SE THE RATING OF TNIS TUBE PERMITS AMOOE VOLTAGES AS MI GN AS 19.8 KY, SNIEL DING Of %-RAT 
RADIATION FROM THE TUBE MAT BE NELESSAR I. THIS PREC AUTI OM SM OUlO BE OBSERVED wNEN THE ANODE 
IS OPERATED IN EXCESS OF 16 KV. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ACCELERATOR VOLTAGE LC) OOO VOLTS 
DC GRID N2 VOLTAGE jOO VOLTS 
OC GRID Mi VOLTAGES -jj TO -~~ VOLTS 

DC FOCUSING COIL CURRENT (APPROX.)C LO jP ± ZO$ MA. 

DC ION TRAP CURRENT STANDARD COIL ,Viii (APPROX.) $5 + §O$ MA. 

BVI SU AL E%TI MCTI ON OF UMOEFI ECTED FO[U SEO SPOT. 

CF OR ST ANOARD FOCUS COIL /109, OR EOUI VAL EMT, WI TM TXE COMBINED GRID /1 BIAS VOLTAGE AMO vI0E0-
SI GMAL VOLTAGE AOJU STED TO PRODUCE A MI GNll GN7 BRI GNTME SS OF 20 F00T IANBERTS OM A 24" BY 
1B 1/2" PI CTU0.E SIZE. OI ST AMCE FROM 0.EFERE MCE LIFE TO CENTER OF AIR GAP ON FOCUS COIL SM ALI BE 
j.0 INCNE S. 

CIRCUIT VALUES 

MAXIMUM GRID ,Yi CIRCUIT RESISTANCE 1, Ej MEGOHM$ 

 J 
PLATE /j 116 APRIL 1, 1954 TU MG-SOL ELECTRIC INC. ELECTRON TUBE DI YI SION BL OOKFIEL D r NEN JERSET r U. S.A 
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TENTATIVE DATA 27SP4 

TOMB•=Ot 

CATHODE RAY 

THE 27SP4 IS A DIRECT—VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 

APPLICATIONS. ITS FEATURES INCLUDE: 

A LUMINI2ED SCREEN 

UMIPOTEMTIAL CATHODE 

EXTERNAL CONDUCTIVE COATING 

RECTANGULAR GLASS CONSTRUCTION 

LOY VOLTAGE EIECTRO STATIC FOCUS 

SPHERICAL FACEPLATE 

MAGNETIC DEFLECTION 

GREY FILTER FACEPLATE 

2#' X 18 1/2" RASTER SIZE 

EXTERNAL SINGLE FI ElO IOM TRAP 

ELECTRICAL DATA 

FOCUS IIJG METHOD LOW VOLTAGE ELECTROSTATIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTION ANGLE: (A PPROX.) 

H ORIZONTAI $5 DEGREES 

DIAGONAL 9O DEGREES 

DIRECT INTERELECTR ODE CAPACITANCES: (APPROX.) 

CATHODE 10 ALL OTHER ELECTRODES 5 waf 

GRID #1 TO ALL OTHER ELECTRODES 6 µuf 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE A 75O I1µf 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANOOE A 5OO LLµf 

AE%TERXAL CONDUCTIVE COATING MUST BE GROUXDE O. 

OPTICAL DATA 

PHOSPHOR NUMBER P—¢ 

FLUORESCENT COLOR WHITE 

PHOSPHORESCENT COL Of. WHITE 

PERSISTENCE MEDIUM 

FACEPLATE LIGHT TRANSMISSION At CENTER (APPROX.) 6$ PERCENT 

MECHANICAL DATA 

OVERALL LENGTH 23 j/j6 t ~/$ INCHES 

GREATEST DIMENSIONS OF BULB: 

D IAGOIJgL 26 13/16 INCHES 

WIDTH 25 9/32 t 3/16 INCHES 

HEIGHT 2~ 7/32 f 3/16 INCHES 

MINIMUM USEFUL SCREEN DIMENSIONS: 

WIDTH 24 INCHES 

HEIGHT - j$ j/2 INCHES 

BULB CONTACT RECESSED SMALL CAVITY CAP Ji-21 

BASE SMALL SMELL DUODECAL 6 PIN Bg-6} 

BASING 12L 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITH PIN POSITION #6 t 3p DEGREES 

PIN £ — HEATER 

PIN 2 — GRID N0. ~ 

PIN b — GRID N0. q 

PIN ip — GRID N0. Z 

PIN 11 — C,4 THODE 

PIN CONNECTIONS 

BOTTOM VIEW 

PIN !j — HEATER 

ANODE CAP: 

GRID N0. } 

GRID NO. 5 

CONTINUED ON FOLLONING PAGE 

TUMG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION Bl00YFlEl D, NEW JERSEY S U.S.A. NOVEMBER 1, 1954 PL NTE f4154 



27SP4 TENTATIVE DATA 

  TUNo•so~  
LONTIMUED FROM P0.ECEDING PAGE 

RATINGS 
DESI GX CENTER YAI UES 

HEATER VOLTAGE 

HEATER CURRENT 

MAXIMUM DC ANODE S GRID #3>

MAXIMUM OC GRID #4 VOLTAGE (FOCUSING ELECTRODE) —5OO 
MAXIMUM DC GRID #2 VOLTAGE 

MAXIMUM GRID #1 VOLTAGE: 

OC NEGATIVE- BIAS VALUE 

DC POSITIVE- BIAS VALUE 

POSITIVE-PEAK VALUE 

MAXIMUM DC PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

D URiNG WARM-UP PERIOD NOT TO EXCEED 15 SECONDS 

AFTER EQUIPMENT WARM-UP PERIOD 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

DC 

DC 

DC 

GRID #5 VOLTAGE 

ION TRAP MAGNET STRENGTH (APPROX.) 

6.3 voLTs 
O•E) AMP. 

20 000 voLTs 
TO +lOOO JOLTS 

5OO VOLTS 

125 voLrs 
Q VOLTS 

2 VOLTS 

UlO VOLTS 

1HO VOLTS 

1HO VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

A NODE S GRID #}~ GRID #5 VOLTAGES 1H OOO 
GRID #4 VOLTAGE (FOCUSING ELECTRODE) - ~2 TO +396 

GRID #2 VOLTAGE 3OO 
GRID #1 VOLTAGE REQUIRED FOR CUTOFFC —2H TO -~2 

uo 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

GAUSSES 

BBRILLI AXCE AND OEFIMITIOM DECREASE WITH DECREASING ANODE VOLTAGE. IN GENERAL. ANODE VOLTAGE 

SHOULD NOT BE LESS TX AN THIS VALUE. 

CVI SU AL E%TIMCTIOM OF FOCUSED RASTER. EXTINCTION OF THE STATIONARY fOCU SED SPOT WILL REQUIRE 

TM AT THESE VALUES BE ABOUT 5 VOLTS MORE NEGATIVE. 

CIRCUIT YALUES 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.5 MEGOHMS 

PI ATE f4155'NOVEMBER 1~ 1954 TUN G-SOL EL EC TpIC INC. ELECTRON TUBE DIVISION BL OOMEI EL D. NEW JERSEY, U.S.A. 
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TENTATIVE DATA 27UP4 

TUNG•SOL 

CATHODE RAY 

THE 27UP4 IS A DIRECT-VIEW PICTURE TUBE DESIGNED FOR USE IN TELEVISION 
APPLICATIONS. ITS FEATURES INCLUDE: 

UNIPOTENTI AL CATHODE MAGNETIC DEFLECTION 

EXTERNAL CONDUCTIVE COATING 18 1/2" X 24" RASTER SIZE 

RECTANGULAR GLASS CONSTRUCTION EXTERNAL SINGLE FIELD ION TRAP 

SPHERICAL GREY FILTER FACEPLATE LOM VOLTAGE ELECTROSTATIC FOCUS 

ELECTRICAL DATA 
FOCUSING METHOD LOW VOLTAGE ELECTROSTATIC 

DEFLECTING METHOD MAGNETIC 

DEFLECTING ANGLE (APPROX.): 
HORIZONTAL H5 DEGREES 
DIAGONAL ~ 90 DEGREES 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 

CATHODE TO ALL OTHER ELECTRODES ¢
F uLLf 

GRID #1 TO ALL OTHER ELECTRODES O uF/.f 

MAXIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 750 uuf 

MINIMUM EXTERNAL CONDUCTIVE COATING TO ANODE 5OO uuf 

OPTICAL DATA 
PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE TRANSMISSION AT CENTER (APPROX.) 68 

P- 4 

WHITE 

WHITE 

MEDIUM 

PERCENT 

RATINGS 
I NTERPfl ETED ACCOft DING TO OESI ON CENTER SYSTEM 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT O.6 AMP. 

MAXIMUM DC ANODE S GRID #31 GRID #S VOLTAGEA 2O OOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 5O0 VOLTS 

MAXIMUM GRID #1 VOLTAGE: 
DC NEGATIVE-BIAS VALUE 125 VOLTS 

DC POSITIVE-BIAS VALUE ~ VOLTS 

P OSITI VE-PEAK VALUE Q VOLTS 

MAXIMUM DC PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECY TO CATHODE 

DURING WARM-UP PERIOD NOT TO EXCEED g5 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM- UP PERIOD 18O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 1HO VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE l ,5 MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
DC ANODE I GRID #3, GRID #5 VOLTAGE 16 OOO VOLTS 

DC GRID #4 VOLTAGE (FOCUS CONTROL ELECTRODE)B O TO +396 VOLTS 
DC GRID #2 VOLTAGE jOO VOLTS 

DC GRID #1 VOL TA GEC - 2H TO -72 VOLTS 

DC ION TRAP MAGNET 4O GAUSSES 

ABEL AU SE TXE RATING OF TXIS TUBE PERMITS ANODE VOLTAGES AS XI GM AS 20 KILOVOLTS LAB SOLUTE 
M AXI MUM I~ SMI EL DING OF X-RAY RADI ATIOX FROM THE TUBE MAY BE NECESSARY. THIS PRECAUTION SHOULD 
BE OBSERVED WHEN TXE ANOCE IS OP ER AT EO IN EXCESS OF 16 KILOVOLTS. 

BWITH TXE COMBI NEO GRID 41 BIAS VOLTAGES AND VIDEO SIGNAL VOLTAGE ADJUSTED TO PRODUCE AX ANODE 
CURRENT OF 100 u. A. OX A 2µ~~ X 18 1/2" PICTURE ADJUSTED FOR BEST OVERALL FOCU B. FOR OTHER AXO DE 
V OI TAGE S~ THE FOCUS VOLTAGE WILL BE FROM -0. 4¢ TO +2. 2¢ OF THE ANODE VOLTAGE. 

CVI SU AL EXTINCTION OF UN DEFL ECT.ED FOCUSED RASTER. 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELE LTRIL INC. ELECTRON TUBE DIVISION BLOOMFI EL O. NEW JER SEY~ U.S.A. MAY 1, 1955 PLATE X4367 



27UP4 

TUNO.80L 
CONTINUED FROM PRECEOI NG PAGE 

MECHANICAL DATA 
OVERALL LENGTH 

GREATEST DIMENSIONS OF BULB: 
DIAGONAL 26 13/16 f3/16 
WIDTH 25 9/32 t 3/16 
HEIGHr 20 7/32 t 3/16 

MINIMUM USEFUL SCREEN DIMENSIONS: 
WIDTH 24 
HEIGHT 18 1/2 

BULB CONTACT RECESSED SMALL CAVITY CAP 

BASE SMALL SHELL DUODECAL 6 PIN 

BASING 

BULB CONTACT ALIGNMENT 

J1-21 CONTACT ALIGNS WITFl PIN POSITION #6 f 

15 
6„ 

+ 3" 
— 16 allooE 

TERMINAL

6 9„+2 

PIN 1 — HEATER 

PIN Z — GRID #1 
PIN 6 — GRID #4 

PIN 1p — GRID #2 

PIN 11 — CATHODE 

13"+3" 2 6 16 - 16 

25 2±6 

 2 4 " SCREEN WIDTH 

~„+ ~„ 

2032 16 
~I8 

2- 
SCREEN MEI GHT 

23 1/16 t 3/8 

30 DEGREES 

} —~ 
4 3•
4 

~2  ~ 

+ 3" 
NE EP TNIS SPACE 

_ CLEAR FOR ION 
I6 TRAP MAGNET 

2" X 2" 
E %TERM AL 

CONDUCTIVE COATING 

1 7"+ I" 
16 16 

23 16 
+ 3" 
— 8 

PIN CONNECTIONS 

INCHES 

INCHES 
INCHES 
INCHES 

INCHES 
INCHES 

J1-21 

B6-63 

12L 

PIN 12 — NEATEN 

ANODE CAP: 

GRID #3 

GRID #5 

BOTTOM VIEW 

SO CN ET FOR TXIS BASE SHOULD NOT BE RIGIDLY MOUNTED. IT SHOUID HAVE FLE%1 BLE LEADS aN0 BE FREE 
TO NOVE• 

J 
PLATE N4368 MAY 1, 1955 TUNG—SOL EL ECTRIF INC. ELECTRON TUBE DIVISION BLOOMFI EL D, XEW JERSEY, U. S. 4. 



308P4 

TUN6•SOL 

CATHODE RAY 

THE 30BP4 IS A DIRECT-VIEW PICTURE TUBE DESIGNED FOR U,;E IN TELEVISION 
APPU CATIONS. ITS FEATURES INCLUDE: 

GREY FILTER FACEPLATE 

MAGNETIC FOCUS 8 DEFLECTION 

EXTERNAL SINGLE FIELD ION TRAP 

UNIPOTENTIAL CATHODE 

ROUND METAL CONSTRUCTION 

25 9/16" X 19 1/%" RASTER SIZE 

MECHANICAL DATA 

FOCUSING METHOD 

DEFLECTING METHOD 

DEFLECTION ANGLE (APPROX.) 

DIRECT INTERELECTRODE CAPACITANCES (APPROX.): 

CATHODE; TO ALL OTHER ELECTRODES 

GRID #1 TO ALL OTHER ELECTRODES 

OPTICAL DATA 

PHOSPHOR NUMBER 

FLUORESCENT COLOR 

PHOSPHORESCENT COLOR 

PERSISTENCE 

FACEPLATE LIGHT TRANSMISSION AT CENTER (APPROX.J 

MAGNETIC 

MAGNETIC 

9O DEGREES 

5 µµf 
7 µµf 

66 

MECHANICAL DATA 

OVERALL LENGTH 23 9/16 + 1/2 
GREATEST DIAMETER OF BULB 3O 1~B '}' iIu 
MINIMUM USEFUL SCREEN DIAMETER ZH lIu 
BULB CONTACT METAL SHELL LIP 

BASE SMALL SHELL DUODECAL 5 PIN 

BASING 

PIN 1 - HEATER 

PIN 2 - 6RID NO. 1 

PIN 10 - GRID N0. 2 

PIN CONNECTIONS 

BOTTOM VIEW 

CONTINU EO ON FOLLOWING PAGE 

NO. 4 

WHITE 

WHITE 

MEDIUM 

PERCENT 

INCHES 

INCHES 

INCHES 

85-57 

12D 

PIN 11 - CATHODE 

PIN 12 - HEATER 

ANODE CAP 

TU NCr SOL EI ECTRIC INC. ELECTRON TUOE DIVISION BLOOYFI ELO, NEW JERSEY, U.S.A. AP 0.1L 1, 195`1 PLATE Nj718 



308P4 

i TUN6.80L 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
DESIGN CENTER VALUES 

HEATER VOLTAGE G.j VOLTS 

HEATER CURRENT O.E) AMP. 

MAXIMUM DC ANODE VOLTAGEA jO OOO VOLTS 

MAXIMUM OC GRID #2 VOLTAGE 41O VOLTS 

MAXIMUM GRID #i VOLTAGE: 

DC NEGATIVE-BIAS VALUE 1Z5 VOLTS 

DC POSITIVE- BIAS VALUE O VOLTS 

POSITIVE- PEAK VALUE Z VOLTS 

MAXIMUM DC PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

D URiNG WARM-UP PERIOD NOT TO EXCEED 15 SECONDS 41O VOLTS 

AFTER EQUIPMENT WARM-UP PERIOD ].5O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 15O VOLTS 

A IF TXIS TUBE IS OPERATED AT YOL TA GES IN EXCESS OF 16r 000 YOL T S. X-PAT RADI ATI OM SMI EL DI MG MAY 
BE NECESSARY TO PROTECT AGAINST POSSIBLE INJURT FROM PROLONGED EXPOSURE AT CLOSE RANGE. SUCH 
PROTECTION MAY BE PROVIDED BT THE PROTECTIVE FACE VIEWING wIMDOW OF APPARATUS USING TUBES OF 
THIS TYPE. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DC ANODE VOLTAGE 1Z OOO VOLTS 

OC GRID #2 VOLTAGE jOO VOLTS 

DC GRID #i VOLTpGEB —jj TO -~~ VOLTS 

DC FOCUSING COIL CURRENTC (APPROX.J 95 + 2G~ MA. 

DC ION TRAP CURRENT STANDARD COIL #iii (APPROX.J ~5 + 5O% Mp. 

BVI SU AL EXTINCTION OF UNDEFL ECTED FOLU SEO SPOT. 

C FOR STANDARD FOCUS LOII f109r OR EOUIVAI EM Tr wI TX THE COMBINED GRID 11 BIAS VOI TAGE AND VIOEO-
SI GN AI VOLTAGE ADJU STEO TO PRODUCE A NI GMLIGMT BRIGNTN ESS OF 7 F00T LAMBERTS ON A 19 1/4" BT 
25 9/16" PICTURE 512E. 01 STANCE FROM REFERENCE LINE TO CEN TER OF AIR GAP OX FOCUS COIL SMALL BE 
9.o INCN ES. 

CIRCUIT VALUES 

MAXIMUM GRID #i CIRCUIT RESISTANCE 1. jF MEGOHMS 

PLATE fj719 APRIL lr 1954 TUN G-SOL ELECTRIC INC. EI ECTRON TUBE DI YI SION BLDDNFIEL D, NEw JER SET, U.S.A. 
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