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TENTATIVE DATA 12G4 

GLASS BULB 

TUNo•so~ 

TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM YIEW 
MINIATURE BUTTON 

7 PIN BASE 

6NG 

THE 12G4 IS A MEDIUM MU TRIODE IN THE 7 PIN MINIATURE CONSTRUCTION. ITS 
ELECTRICAL CHARACTERISTICS ARE IDENTICAL WITH THOSE OF TYPE 12J5GT. 

DIRECT INTERELECTRODE CAPACITANCES 

MITNOUT YITN A 
SHIELD SNIELD 

GRID TO PLATE j.4 3.4 µµf 
INPUT 2.4 2.6 µµf 
OUTPUT 0.9 3.2 µµf 

AWI TN SMI ElO 6308 CONNECTED TO CATHODE. 

RATINGS 
I XTERPRETED ACCORDING TO RNA STANDARD N8-210 

DESIGN CENTER VALUES 

HEATER VOLTAGE 

MAXIMUM HEATER-CATHODE VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM PLATE DISSIPATION 

12,6 VOLTS 

~O VOLTS 

300 voLTs 
2.5 WATTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 12.6 12.6 VOLTS 

HEATER CURRENT 0.15 0.15 AMP. 

PLATE VOLTAGE 9O 25O VOLTS 

GRID VOLTAGE O -$ VOLTS 

PLATE CURRENT lO 9 MA. 

TRANSCONDUCTA NCE j OOO 2 600 µMHOS 

AMPLIFICATION FACTOR 2O 2O 
GRID VOLTAGE FOR 10 µA. PLATE CURRENT -~ —ZS VOLTS 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARN r NEW JERSEY, U.S.A. JULY lr 1953 PLATE ~j21T 





TENTATIVE DATA 12GA6 

3 
4 

MAX 

II111 

GLASS BULB 

TUNG•80t 

HEPTODE 

MINIATURE TYPE 

COATED UNIPOTEN TIAL CATHODE 

HEATER 

12.6 VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

7CH 

THE 12GA6 IS A MINIATURE HEPTODE PRIMARILY INTENDED TO PERFORM THE COM-
BINED FUNCTIONS OF MIXER AND OSCILLATOR IN AUTOMOBILE RADIO RECEIVERS. THE 
TUBE IS SPECIALLY DESIGNED TO OPERATE WITH PLATE AND SCREEN VOLTAGES 
SUPPLIED DIRECTLY FROM A 12-VOLT STORAGE BATTERY. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHA

SHIELD 

WITHOUT 

SHIELD 

GRID #3 TO ALL 8.0 8.0 µµf 
PLATE TO - ALL 13 8.0 µµf 

GRID #1 TO ALL 5.0 5.0 µµf 

CATHODE TO ALL EXCEPT GRID #1 20 15 µµf 

GRID #3 TO PLATE, MAX. 0.25 0.3 µµf 

GRID #1 TO GRID #3 ,MAX. 0.15 0.15 µµf 
GRID #1 TO PLATE, MAX. 0.05 0.1 µµf 

GRID #1 TO CATHODE 2.5 2.5 µµf 

RATINGS 

INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

HEATER VOLTAGES 12.6 VOLTS 

MAXIMUM PLATE VOLTAGE 16 VOLTS 

MAXIMUM SCREEN VOLTAGE 16 VOLTS 

MAXIMUM POSITIVE DC GRID #3 VOLTAGE 0 VOLTS 

MAXIMUM NEGATIVE DC GRID #3 VOLTAGE 16 VOLTS 
MAXIM UN.~ HEATER-CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 16 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 16 VOLTS 

MAXIMUM GRID #3 CIRCUIT RESISTANCE 10 MEG. 

AWITH EXTERNAL SHIELD 316 CONNECTED TO PIN 2. 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION. BLOOMFI ELD r NEW JERSEY, U.S.A., JUNE 1, 1960 PLATE A5879 



12GA6 TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CONVERTER SERVICE 

HEATER VOLTAGE 12.6 VOLTS 

HEATER CURRENT 0.15 AMP. 

PLATE VOLTAGE 72.6 VOLTS 

SCREEN VOLTAGE 12.6 VOLTS 

GRID #3 SUPPLY VOLTAGE 0 VOLTS 

GRID #3 RESISTOR (BYPASSED) 2.2 MEG. 

GRID #1 VOLTAGE, RMS, APP RO X. 7.6 VOLTS 

GRID #1 RESISTOR 33000 OHMS 

PLATE RESISTANCE, APPROX. 1.0 MEG. 

CONVERSION TRANSCONDUCTANCE 740 µMHOS 

PLATE CURRENT 0.30 MA. 

SCREEN CURRENT 0.80 MA. 

GRID #7 CURRENT 0.060 MA. 

GRID #3 VOLTAGE, APPROX. 

Gc =5 µMHOS —3 VOLTS 

GRID #3 VOLTAGE, APPROX. 

Gc = 20 µMHOS —2.6 VOLTS 

OSCi LLATOR CHARACTERISTICS —NOT OSC ILLATING 

PLATE VOLTAGE 12.6 VOLTS 

SCREEN, CONNECTED TO PLATE 

SCREEN VOLTAGE 0 VOLTS 

GRID #3 VOLTAGE 0 VOLTS 

AMPLIFICATION FACTORC 9.0 

TRANSCONDUCTANCEC  2400 µMHOS 

CATHODE CURRENT 3.6 MA. 

GRID #7 VOLTAGE, APPROX. 

Ib =10 µAMPS. —3.3 VOLTS 

DESIGN•MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS 
APPLICABLE TO A BOGEY TUBE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD 
NOT BE EXCEEDED UNDER THE WORST PR08A BLE CONDITIONS. THESE VALUES ARE CHOSEN BY THE TUBE 
MANUFACTURER TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE TUBE, TAKING RESPONSIBILITY FOR 
THE EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN THE CHARACTERISTICS OF 
THE TUBE UNDER CONSIDERATION. THE EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY 
AND THROUGHOUT LIFE NO DESIGN-MAXIMUM VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A 
BOGEY TUBE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE 
VARIATION, EQUIPMENT COMPONENT VARIATION, VARIATION IN CHARACTERISTICS OF ALL OTHER TUBES 
IN THE EQUIPMENT, EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND 
ENVIRONMENTAL CONDITIONS. 

BWHEN USED IN AUTOMOBILE SEkV ICE FROM A 12 VOLT SOURCE, UNDER NO CIRCUMSTANCES SHOULD THE 
HEATER VOLTAGE 9E LESS THAN 10.0 VOLTS OR MORE THAN 15.9 VOLTS. THESE EXTREh£ VARIATIONS IN 
HEATER VOLTAGE M4Y RE TOLERATED FOR SHORT PERIODS; HONE VER, OPER.4T ION AT OR NEAR THESE APSO-
LUTE LIMITS IN HEATER VOLTAGE NECESSARILY INVOLVES SACRIFICE IN PERFORMANCE AT LOW HEATER -
VOLTAGE AND IN LIFE EXPECTANCY AT HIGH HEATER VOLTAGE. EOUIPM1ENT RELIA9ILITY CAN BE SIGNIFI -
CAMLV INCREASED WITH If~~.PROVED SUPPLY-VOLTAGE PECULATION. 

CBETWEEN GRID #1 AND GRID NUhBERS 2 & 4 CONNECTED TO PLATE. 



TENTATIVE DATA 12GC6 

~If€ '---
MAx. 

1 
3

1,. 

2 
R 3" _~ 

4 
I.. 
4 

MAX. 

GLASS BULB 

TUNO.80L 

PENTODE 

HEATER 

12.6 VOLTS 0.6 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 

SHORT MEDIUM OCTAL 
WITH EXTERNAL BARRIERS 

a~x 

THE 12GC6 1S A HEATER-CATHODE TYPE BEAM PENTODE DESIGNED FOR USE AS A 

HORIZONTAL DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS. IT HAS EXTREMELY 
HIGH PERVEA NCE, SUCH THAT THE DESIGN OF WIDE-ANGLE DEFLECTION SYSTEMS 
IS MADE POSSIBLE WITHOUT THE NECESSITY OF USING AN EXPENSIVE DEFLECTION 
AMPLIFIER TUBE. EXCEPT FOR HEATER CHARACTERISTICS, THE 12GC6 IS IDENTICAL 
TO THE6GC6. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID #1 TO PLATE: (G1 TO P) 0.55 µµf 

INPUT: G1 TO (H+K+G2+B.P) 15 µµf 

OUTPUT: P TO (H+K+G2+B:P.) 7.0 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

HORIZONTAL DEFLECTION AMP LIFIERA

HEATER VOLTAGE 12.6 VOLTS 

MAXIMUM PLATE SUPPLY VOLTAGE (BOOST+DC POWER SUPPLY) 770 VOLTS 

MAXIMUM GRID #2 VOLTAGE 220 VOLTS 

MAXIMUM PLATE DISSIPATIONS 17.5 WATTS 

MAXIMUM GRID #2 DISSIPATION 4.5 WATTS 

MAXIMUM AVERAGE CATHODE CURRENT 175 MA. 

MAXIMUM PEAK CATHODE CURRENT 550 MA. 

MAXIMUM PEAK POSITIVE PLATE VOLTAGE 6500 VOLTS 

MAXIMUM PEAK NEGATIVE PLATE VOLTAGE 1500 VOLTS 

MAXIMUM PEAK NEGATIVE GRID #1 VOLTAGE 330 VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 1.0 MEG. 

MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT) 220 *C 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEAT ER 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 

HEATER WARM-UP TIME* 11 .Q SECONDS 

TUN6-SOL ELECTRIC INC., ELECTRON TUBE 01 VI SIGN, BLOOMFI ELO, NEW JERSEY, U.S.A. FEBRUARY 1, 1960 PLATE #5771 



12GC6 TENTATIVE DATA 

  TUNO•tOL  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AVERAGE CHARACTERISTICS 

HEATER VOLTAGE 12.6 VOLTS 
HEATER CURRENT 0.6 AMP. 
PLATE VOLTAGE 250 VOLTS 

GRID #2 VOLTAGE 750 VOLTS 
GRID #1 VOLTAGE —22.5 VOLTS 

PLATE CURRENT 75 MA. 

GRID #2 CURRENT 2.4 MA. 

TRIODE AMPLIFICATION FACTORC 4.1 
TRANSCONDUCTANCE 6600 µMHOS 

PLATE RESISTANCE 20000 OHMS 
GRID #1 VOLTAGE (APPROX.) FOR 16= 1 MA. (APPROX.) —46 VOLTS 
ZERO-BIAS: WITH E6=60 V., AND Ec2= 150 V.(INSTAN TANEOUS VALUE) 

PLATE CURRENT 345 MA. 
GRID #2 CURRENT 30 MA. 

CUTOFF: FOR 16= 1MA. WITH E6 =5000 V., 
AND Ec2 = 150 V (A PP ROX. VALUE) —100 VOLTS 

A. FOR OPERATION IN A 5]5 LINE, 30•FRAME SYSTEM AS DESCRIBED IN "STANDARD OF GOOD ENGINEER• 
ING PRACTICE FOR TELEVISION BROADCASTING STATIONS; FEDERAL COMMUNICATIONS COMMISSION." 
THE DUTY CYCLE OF THE VOLTAGE PULSE NOT TO EXCEED 15%OF A SCANNING CYCLE. 

B. IN STAGES OPERATING GRID LEAK BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 
MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

C. E6=Ec2=150 VOLTS, 

DESIGN•MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS 
APPLICABLE TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED 8Y ITS PUBLISHED DATA 
AND SHOULD NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER 
CHOOSES THESE VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE TAKING RESPONSI• 
BILITY FOR THE EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHAR-
ACTERISTICS. THE EQUIPMENT MANUFACTURER SHOULD DESIGN 50 THAT INITIALLY AND THROUGHOUT 
LIFE NO DESIGN•MAXIMUM VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER 
THE WORST PROBABLE OPERATING CONDITIONS WITH RESPECT TO SUPPLY•VOLTAGE VARIATION, EQUIP• 
MENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, 
AND ENVIRONMENTAL CONDITIONS. 

HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER 
TERMINALS TO INCREASE FROM ZERO 70 THE HEATER TEST VOLTAGE (Vl). 

E = 50 jolts (RMS or DC) 

V~=10.0 Volts (RNS or DCJ 

R = 63 Ohms 

NEATER OF 

TUBE UNDER 

TEST 



12GE5 

TUNG•SOL 

BEAM PENTODE 
COMPACTRON 

1.563" y
MAX COATED UNIPOTENTIAL CATHODE 

t ~ FOR HORIZONTAL—DEFLECTION 

AMPLIFIER APPLICATIONS IN 

~IIU ~; tl 
GLASS BULB 

BUTTON 
12 PIN BASE E12-74 

OUTLINE DRgWING 
J EDEC 12-56 

Ic 

H (-I 

BOTTOM VIEW 

BASING DIAGRAM 

J ED EC 12 BJ 

THE 12GE5 IS A BEAM—P`v,iLR PENTODE IN THE COMPACT 12 PIN, T-12 CONSTRUC—
TION. IT IS DESIGNED PRIMARILY FOR USE AS THE HORIZONTAL—DEFLECTION AM—
PLIFIER IN TELEVISION RECEIVERS. 
EXCEPT FOF HEATER CHARACTERISTICS AND HEATER WARM—UP TIME, THE 12GE5 IS 
IDENTICAL TO THE 6GE5. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 

WITN OUT E%T ERNAL SHIELD' 

GRID #1 TO PLATE: (Gi TO P) 

INPUT: G1 TO (H~'K+G2+B.P.) 

OUTPUT: P TO IH+K+Gz+B.P.) 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%IMUM VALUE$ - $EE EIA [TAN D>RD RS-~T9 

AVERAGE CHARACTERISTICS 

HEATER SUPPLY LIMITS: 

12.`_ voLTs 

CURRENT OPERATION 

MAxIMUM HEATER—CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TG CATHODE 

DC COMPONENT 

TOTAL DC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER WARM—UP TIMEO

0.34 p' 

16 pf 
7.0 pf 

600 

500±u0 Mc. 

lOO VOLTS 

ZOO VOLTS 

ZOO VOLTS 

11 SEC04?S 

~~H EAT ER WARM-UP TINE IS DEFINED AS TXE TIME REOUI RED FOR THE VOLTAGE ACROSS THE HEATER Tn kEaCH 
602 OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THc TUBE HE4T ER IN SERIES WI TM q RESISTANCE OF VALUE ~ TIMES THE NOMINgL HEATER OPERATING 
RESISTANCE. 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIE[,O, NEW JERSEY, U. S. A., JAN UA RY 1, 1962 PLATE a6j68 



12GE5 

TUNo•so~ 
C ONTINUEU FROM PRECEDING PAGE 

MAXIMUM RATINGS 
O ESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

HORIZONTAL-DEFLECTION AMPLIFIER SERVICE 

DC PLATE-SUPPLY VOLTAGE (BOOST +DC POWER SUPPLY)) 77O VOLTS 

PEAK POSITIVE PULSE PLATE VOLTAGE GSOO VOLTS 

PEAK NEGATIVE PULSE PLATE VOLTAGE 1500 VOLTS 

GRID #2.VOLTAGE 22O VOLTS 

NEGATIVE DC GRID #1 VOLTAGE 55 VOLTS 

PEAK NEGATIVE GRID #1 VOLTAGE 330 VOLTS 

PLATE DISSIPATIONA 17.5 WATTS 

GRID #2 DJSSIPAT.ION 3.5 WATTS 

DC CATHODE CURRENT 175 MA. 

PEAK CATHODE CURRENT 550 MA. 

GRID #i CIRCUIT RESISTANCE 1.O MEGOHMS 

BULB TEMPERATURE AT H2O TTEST POINT 22O °C

TYPICAL OPERATING CHARACTERISTICS 

AVERAGE CHARACTERISTICS 

PLATE VOLTAGE 6O 25O VOLTS 

GRID #2 VOLTAGE 15O 15O VOLTS 

GRID #i VOLTAGE OB -22.5 VOLTS 

PLATE RESISTANCE, APPROX. --- 20,000 OHMS 

TRANSCONDUCTANCE --- GGOO //MHOS 

PLATE CURRENT 3u5 75 MA. 

GRID #2 CURRENT 33 2.4 MA. 

GRID #1 VOLTAGE, APPROX. 

Ib = 1.0 MA. -4fi VOLTS 

TRIODE AMPLIFICATION FACTOR 

G2 TIED TO PLATE, Eb =Ec2 -150 V., 

E~i =-22.5 V. 4.1 

•FOR OPERATION IN A 525-LINE, j0-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TEL,EVI SI ON RROAOLAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE 
OF THE VOLTAGE PULSE MUST NOT EXCEED -15~ OF ONE SCANNING CYCLE. 

A 
IN STAGES OPERATING WITH GR10 LEAN BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OROTN ER SUITABLE 
MEANS IS REQW REO TO PROTECT THE TUBE IN THE ABSENCE OF EX C~I TATION. 

B 
APPLIED FOR SHORT INTERVAL ITWO SECONDS MAXIMUM) 50 AS NOT TO DAMAGE TUBE. 



TENTATI V E DATA 12GN6 

GLASS BULB 

TUNG•SOL 

PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

7FW 

THE 12GN61S A REMOTE—CUTOFF PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. 
IT IS DESIGNED PRIMARILY FOR USE AS A HIGH GAIN R.F. OR I.F. AMPLIFIER 
AND A DEMODULATOR DIODE BOTH ON A COMMON CATHODE. EXCEPT FOR HEATER 
CHARACTERISTICS AND HEATER WARM—UP TIME, THE 12GN6 IS IDENTICAL TO THE 
6GN6. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH A 

SHIELD 
W ITHWT 
SHIELD 

GRID #i TO PLATE (Max.) .0035 .0035 vuf 
INPUT 5.5 5.5 vuf 
ouraur 5.5 5.0 wlf 
COUPLING DIODE PLATE TO GRID (MAX.) .OS •O5 Fll~f 

'WITH EXTERNAL ,SHIELD Mj16 LONN EC TEO TO PIN 2. 

RATINGS 
INTERPRETED ALC ORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 12,6 VOLTS 

MAXIMUM PLATE VOLTAGE 3OO VOLTS 

MAXIMUM SCREEN—SUPPLY VOLTAGE 3OO VOLTS 

MAXIMUM POSITIVE GRID #i VOLTAGE O VOLTS 

MAXIMUM NEGATIVE GRID #i VOLTAGE 5O VOLTS 

MAXIMUM PLATE DISSIPATION 3.O WATTS 

MAXI AUM SCREEN DISSIPATION O.6 WATTS 

MA)IMUM DIODE CURRENT (CONTINUOUS OPERATION) 1.O MA. 

MAVIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT --- VOLTS 

TOTAL DC PLUS PEAK lO~ VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC PLUS PEAK 
lOC vGLTS 

C ONTIN UEo ON FO LLO NI NG PAGE 

T UNG-SOL ELF.LTRIC INC. r ELECTRON TUBE DIVISION r BLOONFIEIo r NEw JERSEY, U. S. a.. AUGUST 1, 1960 PLATE A5957 



12GN6 TENTATIVE DATA 

TUN~i•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 12.6 VOLTS 

HEATER CURRENT 0.15 AMP. 

PLATE VOLTAGE LOO Z5O VOLTS 

S UPPRESSOR~ CONNECTED TO CATHODE AT SOCKET 

SCREEN VOLTAGE LOO LOO VOLTS 

CATHODE- BIAS RESISTOR 68 .68 OHMS 

PLATE RESISTANCE (APPROX.J 0.25 1.O MEGOHMS 

TRANSCONDUCTANCE 4300 4400 µMHOS 

PLATE CURRENT lO.H 11 MA. 

SCREEN CURRENT 4.4 4.Z MA. 

GRID #1 VOLTAGE (APPROX.) 

Gm = 40 µMHOS -2O -2O VOLTS 

AVERAGE DIODE CURRENT AT 10V D.C. Z.5 Z.5 MA. 



12GW6 

TUNG•sOL 

BEAM PENTODE 

Y INIATURE 
CAP CI-3 

■ 
I 

3.088 
MA% 

4.250 
MA% 

II~II 

GLASS BULB 

SHORT MEDIUM SHELL 

5 oa 6 PIN ocTAL wlTn 
EXTERNAL BARRIERS 

STYLE B: Bb-122 OR 85-190 

FOR 
HORIZONTAL-DEFLECTION-AMPLIFIER NC 

CIRCUITS IN TELEVISION RECEIVERS 

ANY MOUNTING POSITION 

PIN W3 IS OMITTED WHEN 05-190 BASE IS USED 

K,G3 

BOTTOM VIEW 

BASING DIAGRAM 

J EO EC 6AM 

THE 12GW6iS A BEAM POWER PENTODE EMPLOYING A T-12 ENVFIOPE. IT IS DE—
SIGNtU tSPECIALLY FOR USE IN HORIZONTAL—DEFLECTION—AMPLIFIER CIRCUITS Or 
TELEVISION RECEIVERS WHICH OPERATE WITH LOW PLATE SUPPLY VOLTAGES. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT EXTERNAL SHIELD 

C"RPD #1 TO PLATE O.5 pf 
GRID #1 TO CATHODE, GRID #3, GRID #2 & HEATER 1] pf 
PLATE TO CATHODE, GRID #3, GRID #2 & HEATER ] pf 

NEATER CHARACTERISTICS AND RATINGS 

O ESH GN MAXIMUM VALUES - SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 12.6 VOLTS 600 MA. 

HEATER WARM—UP TIME* 11 SECONDS 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION 6OOf 4O MA. 

MA%(MUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 2OO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 200 A VOLTS 

MAXIMUM RATINGS 

p ESIGN MA%(MUM VALVES - SEE EIA STANDARD RS-2j9 

HORIZONTAL—DEFLECTION AMPLIFIER 

DC PLATE—SUPPLY VOLTAGE (BOOST +DC POWER SUPPLY) ]]O VOLTS 

PEAK POSITIVE—PULSE PLATE VOLTAGES 6500 VOLTS 

PEAK NEGATIVE—PULSE PLATE VOLTAGE 1500 VOLTS 

DC GRID #2 VOLTAGE 22O VOLTS 

DC GRID #1 VOLTAGE -55 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLCOMFIELO, NEW JERSET, U.S.A. JUNE 1, 1963 (PLATE W6739 



12GW6 

~  TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS-coNTlo. 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

PEAK NEGATIVE- PULSE GRID #1 VOLTAGE 

CATHODE CURRENT: 

PEAK 

AVERAGE 

PLATE DISSIPATIONC

GRID #2 INPUT 

BULB TEMPERATURE (AT HOTTEST POINT ON BULB SURFACE) 

MA%IMUM CIRCUIT VALUES: 

GRID #1 CIRCUIT RESISTANCE 
C 

CHARACTERISTICS 
CLASS Al AMPLIFIER 

330 voLTs 

55O MA. 

175 MA. 

17.5 wArTs 
3.5 wATrs 
240 °c 

1.0 MEGO H•.' 

PLATE VOLTAGE E)O 25O VOLTS 

GRID #2 VOLTAGE 15O 15O VOLTS 

GRID #1 VOLTAGE O - 22.5 VOLTS 

MU- FACTOR S GRID #2 TO GRID #1 WITH PLATE 

CONNECTED TO GRID #2, PLATE VOLTS - 

GRID #2 VOLTS - 150, AND GRID #1 VOLTS 

--22.5 - 4.4 

PLATE RESISTANCE (A PPROX.) --- 15000 OHMS 

TRANSCONDUCTANCE --- 7100 µMHOS 

PLATE CURRENT --939OD 7O MA. 

GRID #2 CURRENT 32D 2.1 MA. 

GRID #1 VOLTAGE (A PPROX.) FOR 

PLATE CURRENT OF 1 MA. 42 VOLTS 

#HEATER WARM-UP TIME IS DEFINED AS TXE TIME REQUIRED FOR TXE VOLTAGE ACROSS TXE HEATER TO REACH 
BOS OF ITS 0.ATED VOLTAGE AFTER APPIYI NG 4 TIMES RATED HEATER VOLFAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WI TX A RESISTANCE OF VALUE j TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

ATHE OC COMPONENT MUST NOT E%GEED 100 VO L75. 

B 
FOR OPERATION IN A S25-LINE. j0-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL GOMMUNICATI ONS COMMISSION". THE DUTY CYCLE 
OF THE VOLTAGE POLSE MUST NOT E%GEED 154 OF ONE SCANNING CYCLE. 

15$ OF ONE HORI20N TAL SCANNING CYCLE IS 10 MICROS ECON 05. 

C 
IN STAGES OPERATING WITH GRID-RESISTOR BIAS, AN AOEQU ATE CATHODE-BIAS RESISTOR OR OTX ER SUIT-
ABLE MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF E%CITATION. 

D 
TX ESE VALUES CAN BE MEASURED BY A METXOD INVOLVING A RECURRENT WAVE FORM SUCH TN AT THE CATHODE 
CURRENT WILL BE KEPT WITHIN RATINGS IN ORDER TO PREVENT DAMAGE TO TXE TUBE. 

-'1 INDICATES A CHANGE. 



TENTATIVE DATA 12H4 

i 

3~ 

~~ ~ i .i 
281 

Maxi 

2g 

Max. 

II I I 

GLASS BULB 

TUNB•80L 

TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 
12.6 VOLTS 6.3 VOLTS 
0.15 AMP. 0.3 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

7Dw 

THE 12H4 1S A MINIATURE GENERAL PURPOSE~TRIODE VOLTAGE AMPLIFIER. 

FEATURING A HEATER CONSTRUCTION WHICH PERMITS OPERATION AT EITHER 6 OR 

12 VOLTS SUPPLY. THIS -TUBE IS NOT PARTICULARLY SUITED TO HIGH FREQUENCY 

SERVICE,. 

DIRECT INTERELECTRODE CAPACITANCES 

wlrx A 
3NIELD 

MITNOUT 
ENIELD 

GRID TO PLATE 3.4 3.4 µµf 
INPUT 2.6 2.4 µµf 
OUTPUT 3.2 0.9 µµf 

ASNI ELD fj16 CONNELTEO TD LATNO DE. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

DESIGN CENTER VALUES. 

HEATER VOLTAGE 

MAXIMUM HEATER- CATHODE VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM PLATE DISSIPATION 

12.6 
+9O 
300 
2.5 

TYPICAL OPERATING CONbITIONS AND CHARACTERISTICS 

VOLTS 

VOLTS 

VOLTS 

WATTS 

HEATER VOLTAGE 12.6 12.6 VOLTS 

HEATER CURRENT 0.15 0.15 AMP. 

OC PLATE VOLTAGE 90 250 voLrs 
OC GRID VOLTAGE 0 -8 voLTs 
PLATE CURRENT lO 9 MA. 

TRANSCONDUCTANCE 3 000 2 600 µMHos 
AMPLIFICATION FACTOR 2O 2O 
GRID VOLTAGE FOR LO IAA. PLATE CURRENT -~ —1H VOLTS 

SIHIL AR ?PP8 RNPNRNNCB: Nlectricaily stiwtilar to 1/2 of type 6SN7CT. 

-~I NDI CATES A LX ANGE. 

iUNG-SOL EL ELTRIC INC. ELECTRON TUBE DIVI GIOX BLOOMFI EL D, NEW JERSEY, U.S.A. AUGUST 1, 1955 PLATE N44j1 





TENTATIVE DATA 12J8 

i 
a 

7' 
a 

rMAx~
i 
IS' 

1 16 

TUNo•ao~ 
DOUBLE-DIODE-TETRODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

MAx. 
z 
6 

12.6 VOLTS 0.325 AMP. 

AC OR DC 

s—

MAX. 

11 111 ~ ANY MOUNTING POSITION 

GLASS BULB BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 

9Gc 

THE 12J8 IS A MINIATURE DOUBLE—DIODE TETRODE DESIGNED FOR USE IN AUTO—
MOBILE RECEIVERS. IT IS RATED FOR OPERATION FROM A 12.0 VOLT BATTERY 
SOURCE. 

DIRECT LNTERELECTRODE CAPACITANCES 
WITHOUT E%TERNAL SHIELD 

TETRODE 

GRID TO PLATE 
INPUT: G1 TO (Ht TK+Gz) 

OUTPUT: P TO (H~TK+Gz) 

#2 DIODE PLATE TO TETRODE GRID #q (MAX.) 

#1 DIODE PLATE TO TE TRODE GRID #g (MAX.) 

0.70 ~ µµf 
10.5 ~— µµf 
4.4 ~ µµf 

µµf 
0.015 µµf 
0.04 µµf 

RATINGS 
I NTERPRETEO ACCORDING TO DESIGN CENTER GTGTEM 

HEATER VOLTAGE A 12.6 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO CATHODE 30 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 30 VOLTS 

MAXIMUM PLATE VOLTAGE 30 VOLTS 

MAXIMUM GRID #2 VOLTAGE 30 VOLTS 
MAXIMUM GRID #1 RESISTANCE 10 MEGOHMS 

MAXIMUM AVERAGE DIODE CURRENT (EACH DIODE) 5.D MA. 

A 
THIS TUBE IS INTENDED TO BE USED IN AUTOMOTIVE SERVILE FROM A NOMINAL 12 VOLT BATTERT SOURCE. 
TXE - ME ATER IS THEREFORE DESIGNED TO OPERATE OVER THE 10.0 TO 15.9 VOLTAGE RANGE ENCOUNTERED 
IN THIS SERVICE. THE MAxIMUM RATINGS OF THE TUBE PROVIDE FOR AN ADEQUATE SAFET7 FACTOR SUCH 
THAT THE TUBE WILL WITHSTAND TXE WIDE VARIATION IN SUPPLY VOLTAGES. 

~ INDICATES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 

T UN G—BOl ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. JUNE 1, 1957 PLATE Nj015 



12 ~ 8 TENTATIVE DATE 

  TUNo•so~  
CONTINUED FRDM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 12,6 VOLTS 
HEATER CURRENT 0.325 ~AMP. 
GRID #1 VOLTAGE O VOLTS 
GRID #2 VOLTAGE 12.6 VOLTS 
GRID #1 RESISTOR 2.2 ME GOHMS 
GRID #1 RESISTOR BYPASS CONDENSER 1.O µf 
TRANSCONDUCTANCE 5 50Q ~- .MHOS 
PLATE RESISTANCE (APPROX.) () OQO ~- OHMS 
ZERO SIGNAL PLATE CURRENT 1'Z ~- MA. 
ZERO SIGNAL GRID #2 CURRENT 1.5 ~ MA. 
AF GRID #1 VOLTAGE (RMS) 1. E) VOLTS 
LOAD RESISTANCE 2 7OO ~'- OHMS 
MAXIMUM SIGNAL POWER OUTPUT 2O MW. 

TOTAL HARMONIC DISTORTION 5 PERCENT 

AVERAGE #1 DIODE CURRENT AT 5 VOLTS DC $,5 MA. 

AVERAGE #2 DIODE CURRENT AT 5 VOLTS DC 12,0 MA. 

 0 



12JN6 

TUNG•SOL 

PENTODE 

COMPACTRON 

1.563" 
r MAX y 

2.500" 
MAX 

2.875" 
MAX 

GLASS BULB 
12 PIN BASE E12.7d 
OUTLINE DRAWING 

JEDEC 12.56 

BEAM PENTODE 

FOR 

HORIZONTAL-DEFLECTION 

AMPLIFIER APPLICATIONS 

IN TV RECEIVERS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

H H 

BOTTOM VIEW 
BASING DIAGRAM 
JEDEC 12FK 

THE 12JN6 IS A BEAM-POWER PENTODE IN THE T-12 COMPACTRON CONSTRUCTION. IT IS DESIGN-

ED PRIMARILY FOR USE AS THE HORIZONTAL-DEFLECTION AMPLIFIER IN TELEVISION RECEIV-

ERS. A SEPARATE CONNECTION IS PROVIDED FOR THE BEAM PLATES (GRID 3) TO MINIMZE 

"SNIVETS". 
EXCEPT FOR HEATER CHARACTERISTICS AND RATINGS, THE 12JN6 IS IDENTICAL TO THE 6JN6. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID 1 TO PLATE; GI TOP 0.34 pf 

INPUT: GITO(H+K+G2+G3) 16 pF 

OUTPUT: P TO (H + K + G2 + G3) 7.0 pf 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES •SEE EIA STANDARD RS•239 

AVERAGE CHARACTERISTICS 

HEATER WARM-UP TIME 

LIMITS OF SUPPLIED CURRENT 
MAXIMUM HEATER -CATHODE VOLTAGE: 

600 MA. 

11 SECONDS 

600 * 40 MA. 

HEATER NEG. W/ RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POS. W/ RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

~ ~ 

TONG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION. BLOOMFI ELD, NEW JERSEY, U.5.0... APRIL 1. 1964 PLATE A6682 



12JN6 

TUNG•80L 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MA %IMUM RATINGS- SEE EIA STANDARD R5239 

HORIZONTAL-DEFLECTION AMPLIFIER SERVICE 

DC PLATE -SUPPLY VOLTAGE (BOOST + DC POWER SUPPLY ). 770 VOLTS 
PEAK POSITIVE PULSE PLATE VOLTAGE 6,500 VOLTS 

PEAK NEGATIVE PULSE PLATE VOLTAGE 1,500 VOLTS 

POSITIVE DC GRID 3 VOLTAGE 70 VOLTS 

GRID 2 VOLTAGE 220 VOLTS 

NEGATIVE DC GRID 1 VOLTAGE 55 VOLTS 

PEAK NEGATIVE GRID 1 VOLTAGE 330 VOLTS 

PLATE DISSIPATION A 17.5 WATTS 

GRID 2 DISSIPATION 3.5 WATTS 

DC CATHODE CURRENT 175 MA, 

PEAK CATHODE CURRENT 550 MA. 

GRID 1 CIRCUIT RESISTANCE 

BULB TEMPERATURE AT HOTTEST POINT 

1.0 MEGOHMS 

220 ° C 

A - IN STAGES OPERATING WITH GRID•L EAK BIAS, AN ADEQUATE CATHODE•BIAS RESISTOR OR OTHER SUIT• 

ABLE MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

CHARACTERISTICS AND TYPICAL OPERATION 

PLATE VOLTAGE 5,000 60 250 VOLTS 

GRID 3 -CONNECTED TO CATHODE AT SOCKET 

GRID 2 VOLTAGE 150 1 SO 150 VOLTS 

GRID 1 VOLTAGE - 0 B -22.5 VOLTS 

PLATE CURRENT - 345 65 MA. 

GRID 2 CURRENT - 27 1.8 MA. 

TRANSCONDUCTANCE - - 7,300 pMHOS 

PLATE RESISTANCE - APPROX. - - 18,000 OHMS 

GRID 1 VOLTAGE AT I. = 1.0 MA. - APPROX. -100 - -42 VOLTS 

TRIODE AMPLIFICATION FACTOR C - - 4,4 

B • APPLIED FOR SHORT INTERVAL (~ SECONDS) SO AS NOT TO DAMAGE TUBE. 

C • TRIODE CONNECTION (GRID 2 TIED TO PLATE) WITH E6 = E~2 = 150 VOLTS AND E °1 = -22.5 VOLTS 



12JN6 

ao aoo 
E~ .O V. 

AVERAGE 

CHARACTERISTICS 

E~Z= 150 VOLTS 

GRID3 TIED TO CATHODE 

1b 

PLATE VOLTS 
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12JN6 

AVERAGE TRANSFER 

C HARACTER6TICS 

E6 = 250 VOLTS 

GRID 3 TIED 
TO CATHODE 

~~~
-60 _50 -40 _30 

GRID 1 VOLTS 
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12K5 

TUNG•SOL 

TETRODE 

MINIATURE TYPE 

COATEU UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.40 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

GLASS BULB 
"INI ATURE BUTTON 
9 PIN BASE E7-1 

OUTLINE DRAWING 
J ED EC 5-3 

BOTTOM VIEW 

BASING DIAGRAM 
J EDEC 7FD 

THE 12K5 IS A TETRODE WITH A UNIPOTENTIAL CATHODE IN THE 7-PIN MINIATURE 
CONSTRUCTION DESIGNED FOR SPACE-CHARGE GRID OPERATION. IT IS INTENDED 
FOR USE AS A POWER AMPLIFIER DRIVER WHERE THE HEATER, PLATE AND SPACE-
CHARGE GRID POTENTIALS ARE OBTAINED DIRECTLY FROM AN AUTOMOTIVE BATTERY. 

DIRECT INTERELECTRODE CAPACITANCES` 
WITHOUT EXTERNAL SHIELD 

INPUT: G2 TO (K+H+G1) 

OUTPUT: P TO (KtH+G1) 

GRID TO PLATE: G2 TO P 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

13.0 pf 
1.8 of 
11.0 pf 

HEATER VOLTAGE 12.6 VOLTS 

MAXIMUM PLATE VOLTAGE 3O VOLT$ 

MAXIMUM POSITIVE GRID #1 VOLTAGE (ABS. MAX.) 16 VOLTS 

MAXIMUM NEGATIVE GRID #2 VOLTAGE 2O VOLTS 

MAXIMUM GRID #2 CIRCUIT RESISTANCE LO MEGOHMS 
MAXIMUM HEATER- CATHODE VOLTAGE *-3O VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER - SINGLE TUBE 

PLATE VOLTAGE 

GRID #2 (CONTROL GRID) VOL TAGE B

GRID #1 (SPACE-CHARGE GRID) VOLTAGE 

PLATE CURRENT 

GRID #1 (SPACE-CHARGE GRID) CURRENT 

PLATE RESISTANCE 

AMPLIFICATION FACTORC

TR ANSCONOU CTANCEC

INDICATES AN ADDITION. 

12.6 VOLTS 

-O.5 VOLTS 

],Z.CJ VOLTS 

4O MA. 

75 MA. 

4HO OHMS 

7.2 
15 OOO µMHOS 

CONTINUED ON EO LIOWING PAGE 

TUNG-GOI EL ECTRIC INC., ELECTRON TUBE OI VI SIGN BLOOM FI ELD, NEW JERSEY, U.S.A. FEBRUARY 1, 1961 PLATE +16096 



12K5 

ruNo•so~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CDNDITIO~lS AND CRARACTERISTICS — coNrlD. 
TYPICAL OPERATION 

CLASS Al AMPLIFIER — SINGLE TUBE 

HEATER VOLTAGE L2.E VOLTS 

PLATE VOLTAGE 12.E VOLTS 

GRID #2 (CONTROL GRID) VOLTAGE D —2.O VOLTS 

GRID #1 (SPACE—CHARGE GRID) VOLTAGE 12.E VOLTS 

PEAK AF GRID #2 VOLTAGE 2.S VOLTS 

AF SIGNAL SOURCE RESISTANCE ZOO OOO OHMS 

LOAD RESISTANCE $OO OHMS 

PLATE CURRENT ~ $,O MA. 

GRID #1 (SPACE —CHARGE GRID) CURRENT ]5 MA. 

TOTAL HARMONIC DISTORTION (MAX.) lO PERCENT 

POWER OUTPUT 4O MW. 

ATNIS TUBE IS INTEN DEO TO BE USED IN AUTOMOTIVE SERVICE FROM A NOMINAL 12 VOLT BATTERY SOURCE. 
THE NEATER IS THEREFORE DESIGNED TO OPERATE OVER THE 10.0 TO 15.9 VOLTAGE RANGE ENCOUN TER EO IN 
TNIS SERVICE. THE MAXIMUM RATINGS OF THE TUBE PROVI OE FOR AN ADEOU ATE SAFETY FACTOR SU CN TN AT 

THE TUBE WILL WI TN ST AND THE WIDE VARIATION IN SUPPLY VOI TAGE S. 

SAV ERAGE CONTACT POTENTIAL OEVELO PED ACROSS A 2.2 MEGORM RESISTOR. 

CFROM GRID d2 TO PLATE 

DOBTAINED ACROSS A 2.2 MEG. RESISTOR B7 GRID W2 RECTIFICATION IN WHICH CASE THEZERO SIGNAL PLATE 
CURRENT IS APPRO%INATEIY 40 MA. 

J 



TENTATIVE DATA 12L6GT 

3~ 
lib 

., 

r MA X 

23
4 

MAX 

132 
MA% 

GLASS BULB 

3 5•
6 

MAX 

  TUNO•=OL  

BEAM PENTODE 

COATED UNIPOTENTIAL CATHODE. 

HEATER 

12.6 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM Y I E111 
SMALL WAFER 
~ PIN OCTAL 

75 

THE 12L6GT IS A BEAM PENTODE DESIGNED FOR SERVICE IN 600 MA. SERIES 
HEATER OPERATED RECEIVERS. IT DELIVERS A HIGH POWER OUTPUT WITH HIGH 
POWER SENSITIVITY FROM LOW SUPPLY VOLTAGES. THERMAL CHARACTERISTICS OF 

THE HEATER HAVE BEEN CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING 
THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES 
WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR HEATER RATINGS, ITS CHARACTER—

ISTICS ARE IDENTICAL TO THE 25L6GT. 

RATINGS 
I NTERP 0.ETE0 ACLORDI NG TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 12.6 VOLTS 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT 70 CATHODE 
TOTAL DC ANp PEAK jOO VOLTS' 

HEATER POSITIVE WITH RESPECT TO CATHODE 
OC lOO VOLTS 
TOTAL DC AND PEAK QOO VOLTS 

MAXIMUM PLATE VOLTAGE ZOO VOLTS 
MA%IMUM GRID M2 VOLTAGE 125 VOLTS 
MA%IMUM PLATE DISSIPATION lO WATTS 
MA%IMUM GRID N2 DISSIPATION 1,25 WATTS 
MAXIMUM GRID ki CIRCUIT RESISTANCE (F1XE~D BIAS) O.1 ME GOHMS 

MAXIMUM GRID NS CIRCUIT RESISTANCE (SELF BIAS) O.5 MEGONMS 

HEATER WARM—UP TIME (APPROX.)' 11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 12.6 12.6 VOLTS 

HEATER CURRENT (1.6 O.6 AN'P• 

PLATE VOLTAGE 11O ZOO VOLTS 

GRID M2 VOLTAGE 11O 125 VOLTS 

GRID #1 VOLTAGE —7.5 O VOLTS 

CATHODE BIAS RESISTOR O 1$O OHMS 

PEAK AF GRID ;N1 VOLTAGE 7.5 $.5 VOLTS 

PLATE RESISTANCE (APPROX.J 13 OOO 2$ OOO OHMS 

TRANSCONDUCTANCE $ OOO $ O00 tiMHOS 

ZERO—SIGNAL PLATE CURRENT 49 46 MA. 

MAXIMUM—SIGNAL PLATE CURRENT 5O 4~ MA. 

ZERO—SIGNAL GRID IM2 CURRENT 4 2.2 MA. 

MA%IMUM—SIGNAL GRID N2 CURRENT lO 8.5 MA. 

LOAD RESISTANCE 2 OOO 4 OOO OHMS 

TOTAL HARMONIC DIS70kTI0N (APPROX.) lO lO PERCENT 

POWER OUTPUT 2.1 3•$ WATTS 

•NEATER WARY-UP TIME IS DEFINED AS TnE TIME RFOUIRED FOR THE VOLTAGE ACROSS THE NEATER TO RE ACM 

80f OF ITS RATED VOLTAGE AFTER AP PLTING N TIMES RATED ME ATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE HEATER IN SERIES wI TN A RESISTANCE OF VALUE j TIMES TnF NOMINAL nE ATER OPERATING 
RESISTANCE. 

—►INDICATES A LN AN GE. 

iUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOYFI EL D, MEN UER SEY, U.S.A. SEP TEYBER 1, 195N PLATE wj9BN 
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PENTODE CONNECTION 

E f  =12.6 Volts 
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PENTODE CONNECTION 

E~2 = zlo volts 
  ~C2 

~  ~Ci 

c c
' a 

0 

,\ ``Ct 
a 

'~'~ 

+2 
_ 

50 100 150 200 2~0 300 
PLATE VOLTS 

i i
PI ATE X3985 SEPTEMBER 1~ 195u 'U XG-SOL ELECTRIC IMC. EIE CTROF TV DE DIVISION Bl00MFIEL D, XEW UER SET, U. S. A, 



12L6GT 

~1 

a, 12 
W 
K 
W 
d 

.J, 10 
z 

v 

a 

0 

d 

I 

75 

.'.I 

llA 

12L60T 
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12L60T 
PENTODE CONNECTION 

Ef = i2.6 Volts 
E6 200 Volts 
Eoz 110 Volts 

~ Eo1 = —8 Uolts ` 
~~ EsiQ = 5.65 Volts RMS 

\ Po ♦ 
~ Dist. ~ _ _ _ _ _ 

--1. 
~ 

~~ 

~_~ 
~i 

1000 2000 3000 4000 5000 6000 
LOAD RESISTANCE (R ) - OHMS 

TU NG-SOL ELECTRIC INC. F.L ECTRON TUBE DIVISION 9LOONFIEL D, NE'R JER SET. U.S.A. AUGUST 1, 195u PLATE rf392w 
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(6SG7,6SG7GT) 12SG7 

TONG-SOL 

PENTODE 

PLATE 
2 o6N 

A UG. ~. 
i 9X8 

I- 16 
„ 
_-i 

Max 

METAL SHELL 

COATED UNIPOTENTIAL CATHODE 

NEATER 

12.6 VOLTS 150 MA. 

AC OR CC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SHALL WAFER 
8 PIN OCTAL 

THE 12$67 IS A SEMI-REMOTE CUT OFF PENTODE VOLTAGE AMPLIFIER IN THE 
OCTAL METAL CONSTRUCTION. IT FEATURES HIGH TRANSCONDUCTANCE WITH LOW 
GRID-PLATE CAPACITANCE AND A DUAL CATHODE CONNECTION TO MINIMIZE EFFECTS 
OF COMMON CATHODE CIRCUIT COUPLING. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE; (G TO PJ MAX. 

INPUT: G1 TO (H}K6G~}GZ~ 

OUTPUT; P TO (H}KhG~}G2) 

A 
wITX SXELL CONNECTED TO CATM OD E. 

RATING 
INTERPRETED ACCORDING TO RMA STANDARD wB-210 

HEATER VOLTAGE 

MAXIMUM NEATER—CATHODE VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID M2 VOLTAGE 

MA%IMUM GRID #2 SUPPLY VOLTAGE 

MINIMUM EXTERNAL GRID M1 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAX IMUM GRID #2 DISSIPATION 

CONTINUED ON ME%T PAGE 

12S67A

0.003 µµf 
8.5 µµf 

7 µµf 

12.6 
90 
30C 
200 
300 
.D

3 
0.6 

VOLTS 

VOLTS 

V OL TS 
VOLTS 

VOLTS 

V OI TS 

WATTS 

WATT 

C OPV RIG HT Ip1p BV TUNG~SOL ELEGTAIC INC. ELECTRON TUBE DIVISION NEWAq K. NEW JERSEY. U.S.A. 



12SG7(ssG~, 6SG7G7) 

TONG-SOL 

C OMT I IIUEO FROM PRE CFDIRG RAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Ai AMPL IFIER 

HEATER VOLTAGE 12,6 12.6 12.6 VOLTS 

HEATER CURRENT 15O 15O 15O MA, 

PLATE VOLTAGE lOO 25O 25O VOLTS 

GRID M2 VOLTAGE LOO 125 15O VOLTS 

GRID ki VOLTAGE —1 —1 —2.5 VOLTS 
SELF BIAS RESISTOR 90 60 190 OHMS 

PLATE RESISTANCE (APPROX.) 0,25 O.9 C MEGOHM 
T RANSCONDUCTA NCE 4100 4700 4000 (1MHOS 

PLATE CURRENT A.2 I1,R 9.2 MA, 

GRID N2 CURRENT 

GRID i'1 VOLTAGE (APPROX.) FOB 

3,2 4,4 3,4 MA, 

em = ao µMHos -11.5 -lu -17,5 voLTs 

D GRE ATER TMAR 1.0 ME liONM. 

PLATE 

xo6q 

AUG. x r
19Y0 

J 

CO►YRIO NT IPL! BY TONG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK. NEW JERSEY. U 5 A. 



(6SG7,6SG7GT) ~LJ~77 
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~ y ■■~~~■■■  ~ b2 ..~ 
■■ate■■■ -0.5 Illln 
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~ 1■ I 
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_5. o nl 1 ~ a ~ 
-7.0 

0 
0 100 200 

PLATE 
300 

VOLTS 
400 500 

1 

12SG7 
PENTODE CONNECTION 

Et = 12.6 Volts L 
Eb = 250 Volts 

CURVE SCREEN SUP— SERIES SCREEN 
15 PLY VOLTS RESISTgf2—OHMS 

a 15e --- 
125 ---

C 100 ---

D 75 , 
N 

--- 10 
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E 50 --- z 
0 c 

"r 250 30,000 I -~ 
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e 5 ~ 
F J a 

P 0 
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I 0-20 -15 - _0r ~ /  _5 
CONTROL GRID VOLTS 
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12SG7~6SG7, 6SG7GT) 

12SG7 -~ 
PENTODE CONNECTION 

Ef = 12.6 Volts 
Ep = 250 Volts 

CURVE 
SCREEN SUP- 
PLY VOLTS 

SERIES SCREEN 
RESISTOR-OHMS 

o

 

M
IL

LI
A

M
P

E
R

E
S

 

A 150 ---

B 125 --- _~ 

C 104 ---

I

D 75 --- 

E 50 --- ~~

, 

,/ F 250 30,000 ' 

~~~ ~ WJ F "~~2.5 
H 

, 0 ~' 

~~ 

i_ ■ f 
-20 - 5 - 0 -

CONTROL GRID VOLTS 

12SG7 I
PENTODE CONNECTION 

Ef = 12.6 Volts 
Ep = 250 Volts 
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SCREEN SUP- SERIES SCREEN 

RESISTOR-OHMS PLY VOLTS 

A 150 --- f 

8 125 ---

C 100 --- ~ 

D 75 --- ~ 

E -'-50 

F 2 50 30 , 000 I
2000 = 

0 
U 
to 
i 

F- 

~( , , I GOG 

i~~~~~~ 

-30 -25 -20 
CONTROL 

- 
GRID 
5 

~~-~~.■ 

-10 
VOLTS 

-5 f

~ 1 ~ ~ ~ 

Ila Tf 
2067 

a uG. 2, 
19v! 
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12SL7GT 
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12SN7GT 

TUNO•SOL 

DOUBLE TRIODE 

a 

i 

s 
i 

r.4A X. 

COATED UNIPOTENTIAL CATHODE 

HEATER 
T-9 

2a 12.6 VOLTS 0.3 AMP. 
MAX. 

AC OR DC 3~ 
MAX. 

ANY MOUNTING POSITION 

9" 
`— 132 

w 

MAX. 

GLASS BULB 

BOTTOM YIEW 
INTERMEDIATE SHELL 

g PIN OCTAL 

BBD 

THE 12SN7GT COMBINES TWO MEDIUM—MU TRIODES IN ONE ENVELOPE. IT IS 
DESIGNED FOR USE AS A RESISTANCE COUPLED AMPLIFIER, OR COMBINED VERTICAL 
OSCILLATOR AND VERTICAL DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS. 

GRID TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES 
WI TX NO EXTERNAL SNI ELD 

SECTION SA
3.8 
2.8 
0.8 

A CONNECTED TO PINS 4, 5 AND b. 

BCOXNEC TED i0 PINS 1, 2 AMD j. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER GYG7ENC

EACH SECTION 

HEATER VOLTAGE 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

MAXIMUM PLATE VOLTAGE 

MAXIMUM PEAK POSITIVE PLATE VOLTAGE 
(ABSOLUTE MAXIMUM) 

MAXIMUM PLATE DISSIPATION 

EACH PLATE 

BOTH PLATES 

MAXIMUM PEAK NEGATIVE GRID VOLTAGE 
MAXIMUM CATHODE CURRENT 

MAXIMUM PEAK CATHODE CURRENT 

MAXIMUM GRID CIRCUIT RESISTANCE 
C ATHOOE BIAS 

C 
U MLEGS OTXER WISE SPECIFIED. 

SECTION 28
4.0 
3.0 
1.2 

CLASS Al VERTICALS
DEFLECTION 

ANPLIFi ER AMPLIFIER 

uuf 
µuf 
uuf 

oCLTS 

ZOO VOLTS 

ZOO VOLTS 

ZOO VOLTS 

300 300 voLrs 

1 2O0 VOLTS 

3.5 
5.0 

20 

1.0 

12.6 

3.5 
5.0 
250 
20 

—70 

2.2 

WATTS 

WATTS 

VOLTS 
MA. 

MA. 

MEGOHMS 

MEGOHMS 

DFOR OPERATION IN A 525—LINE, 30—FRAME SYSTEM AS DESCRIBED IN •STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVI SIOM BROADCASTING STA TION Sp FEDERAL CONNUNI CATIONS COMN15510N". THE DUTY 
CYCLE OF 7XE VOI TAGE PULSE MUST NOT EXCEED 15f OF ONE SCANNING CYCLE. 

—f- INDILATEG A CHANGE. 
CONTIYUED ON FOLLOWI NC PAGE 

TUNG—GOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFI EL D. XEW JERSEY, U.S.A. APRIL 1, 1959 PLATE W54T9 



12SN7GT 

TUNG•SOL 

CO NTINUEO FROM PRECEDING PAGE 

RATINGS - coNrlo 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL OC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

V ERTICALE 
DEFLECTION 
OSCILLATOR 

HOR120M TALE 
DEFLECTION 
OSCILLATOR 

12,E 

2CO 

IOC 
ZOO 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

MAXIMUM PLATE VOLTAGE 3OO 3OO VOLTS 

MAXIMUM PLATE DISSIPATION 

EACH PLATE 3.5 3.5 WATTS 

BOTH PLATES 5.O 5.O WATTS 

MAXIMUM PEAK NEGATIVE GRID VOLTAGE 4OO 6OO VOLTS 

MAXIMUM AVERAGE CATHODE CURRENT 2O 2O MA. 

MAXIMUM PEAK CATHODE CURRENT ]O 3OO MA. 

MAXIMUM GRID CIRCUIT RESISTANCE 2•Z 2.2 MEGOHMS 

E 
FOR OPERATION IN A 5p5-LINE, j0-FRAME SYSTEM AS DESCRIBED IM "STANDARDS OF 'GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCASTING STATIONS{ fEDER AL COMMUNICATIONS LOMMI SSION". THE DUTY 
CYCLE OF TXE VOLTAGE PVL SE MUST NOT E%CEEO 15¢ OF ONE SCANNING CYCI E. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE IQ.0 VOLTS 

HEATER CURRENT O•j AMP. 

PLATE VOLTAGE 9O 2SO VOLTS 

GRID VOLTAGE O -H.O VOLTS 

PLATE CURRENT lO 9.O MA. 

PLATE RESISTANCE (APPR OX.) C ]OO ] ]GO OHMS 

TRANSCONDUCTANCE 3 OOO 2 COO µMHOS 

AMPLIFICATION FACTOR 2O ZO 
PLATE CURRENT AT EC = —12.5 VOLTS --- l.j MA. 

GRID VOLTAGE FOR I b = 1p µA. (APPROX.) -].O -Z8 MA. 
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12SN7GT (sSN7GT) 

12SN7GT 
FOR EACH UNIT 

E{ = 12.6 Volts 
Eb = 100 Volts 
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GRID VOLTS 

12SN7GT 
FOR EACH UNIT 

E{ = 12.6 Volts 
Eb = 250 Volts 

Ib 
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TENTATIVE DATA 12SN7GTA 

GRID TO PLATE: G TO P 

INPUT: G TO (H}K) 

OUTPUT: P TO (H}K) 

M 

N 

1 24 
MAx 5" 

381
! MAX 

I Illl  I 
9" 

132 
MAX 

GLASS BULB 

ruNo•sot 
DOUBLE TRIODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
INTERMEDIATE SHELL 

g PIN OCTAL 

BBD 

THE 12SN7GTA IS A MEDIUM—MU DOUBLE TRIODE SUITAHLE FOR USE IN A WIDE 
VARIETY OF GENERAL—PURPOSE AMPLIFIER AND PHASE—INVERTER APPLICATIONS. IT 
IS ALSO USEFUL AS A BLOCKING OSCILLATOR, MULTIVIBRATOR, OR VERTICAL—
DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS. EXCEPT FOR HEATER AND 
HEATER WARM—UP TIME RATINGS, THE 12SN7GTA IS IDENTICAL TO THE 6SN7GTB• 

DIRECT INTERELECTRODE CAPACITANCES 
WI TX NO EXTEN XAL SNI ElO TRIODE 1 

4.0 
2.2 
D.~ 

RATINGS 
I NTERPR ETEO ACCORDING TO DESIGN CENTER SYSTEM 

EACH UNIT 

HEATER VOLTAGE 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

NEATER POSITIVE WITH RESPECT TO CATHODE 

Dc 
TOTAL DC AND PEAK 

MAXIMUM PLATE VOLTAGE 

MAXIMUM PEAK POSITIVE PLATE VOLTAGE 
(ABSOLL TE MAXIMUM) 

MAXIMUM PLATE DISSIPATION: 

EACH PLATE 

BOTH PLATES 

MAXIMUM PEAK NEGATIVE GRID VOLTAGE 

MAXIMUM AVERAGE CATHODE CURRENT 

MAXIMUM PEAK CATHODE CURRENT 

MAXIMUM GRID CIRCUIT RESISTANCE 

CATHODE BIAS 

TRIODE 2 

3.8 

2.6 
G.~ 

CL A33 A 
VER7ICALA

1 DEFLECTION 
AMPLIFIER AMPLIFIER 

12.6 

200 

100 
200 

450 450 

5.0 
7.5 

20 

uuf 
uuf 
uuf 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

1 5OO VOLTS 

5.06 WATTS 

7.56 wprrs 
250 VOLTS 

20 MA. 

7O MA. 

1.0 2.2 MEGOHM$ 

AFOR OP ERA710M IN A gpg{ INE, j0-FRAME SYSTEM AS DESCRI BEO IN 'STANDARDS OF GOOD EN GI XEERING 
PRACTICE FOP iEL EVI SIGN BRO ADCASTIXG STATIONS; FEDERAL CONNUNICATIOXS COMMISSION. THE OU TT 
CYGIE OF LNE VOLTAGE PULSE NO7 i0 E%GEED 15S OF A SCANNING CYCLE. 

61N STAGES OPERATING WI TM GRID-LEAN BIAS, AN ADEQUATE CATXODE BIAS RESISTOR OR OTX ER SUITABLE 
NE ANS IS REQUIRED TO PROTECT THE TUBE IX THE ABSENCE OF EXCI TATIDM. 

[ONTIMU ED ON FOLLOWING PAGE 

TU NG-SOL ELECTRIC INC. ELECTRON TUNE DIVISION BLOONFI EL D, NEW JERSEY, U.S.A. DECEMBER 1, 1954 PLATE #4191 



12SN7GTA TENTATIVE DATA 

TUN6•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS — coNT10 
V ERTICAL~ HORIZONTALC

DEFLECTION DEFLECTION 
OSCILLATOR OSCILLATOR 

HEATER VOLTAGE j2•G VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 2OO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

OC - ZOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM OC PLATE VOLTAGE 45O 45O VOLTS 

MAXIMUM PLATE DISSIPATION: 

EACH PLATE ,S.O 5.O WATTS 

BOTH PLATES ]. Fj ].5 WATTS 

MAXIMUM PEAK NEGATIVE GRID VOLTAGE 4OO GOO VOLTS 

MAXIMUM AVERAGE CATHODE CURRENT 2O ZO MA. 

MAXIMUM PEAK CATHODE CURRENT ]O 3OO MA. 

MAXIMUM GRID CIRCUIT RESISTANCE 'Z.2 '2.`Z MEGOHMS 

CFOA OPERATION IN A 525-LINE, j0-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 
PR ACTiCE FOR TELEVISION BROADC ASTIMG STATI ONGJ FEDER AI [ONNUNICATIONS CONNISSION. THE DUTY 
CYCLE OF TXE VOLTAGE PULSE NOT TO EMCEED 15f OF A SCANNING CYCLE 

TYPICAL OPERATING CONDITIONS AHD CHARACTERISTICS 

CLASS Aj AMPLIFIER — EACH UNIT 

HEATER VOLTAGE jZ.G VOLTS 

HEATER CURRENT G.j AMP. 

PLATE VOLTAGE 9O Z5O VOLTS 

GRID VOLTAGE O -$ VOLTS 

PLATE CURRENT jO 9 MA. 

AMPLIFICATION FACTOR 2O ZO 
PLATE RESISTANCE (APPROX.j G ]OO ] ]GO OHMS 

TRANSC ON DUCTANCE 3 OOO Z GOO µMHOS 

PLATE CURRENT jO 9,0 MA. 

GRID VOLTAGE FOR Ib = ip µA. (APPROX.) —].O —j$ VOLTS 

PLATE N4192 DECEMBER 1, 1954 TUN G-SOL EL EC TALC IML, EL ECTR OM TUBE DIVISION BLOOMFI EI D, MEW JERSEY, U.S.A. 



12SN7GTA 

TUNG•SGL 

RESISTANCE COUPLED AMPLIFIER 
EACH SECTION 

RP

MEG. 

R y

MEG• 

Rg1 

MEG• 

Epp = 90 VOLTS Epp = 130 VOLTS Ebb - 300 VOLTS 

RN GAIN Ea RN GAIN Eo RN GAIN Ea

0.10 0.10 0.10 3900 10 10 3600 11 20 3500 11 ~ 30 
0.10 0.24 0.10 5000 11 14 4700 12 27 4400 12 41 

0.24 0.24 0.10 9400 11 13 8700 11 25 8700 12 38 
0.24 0.51 0.10 11000 11 17 11000 12 32 11000 12 48 

0.51 0.51 0.10 19000 11 15 18000 12 29 18000 12 43 

0.51 1.0 0.10 24000 11 19 23000 12 37 23000 12 54 

0.24 0.24 10 0 14 12 0 16 20 0 17 28 

0.24 0.51 10 0 14 16 0 16 28 0 17 40 

0.51 0.51 10 0 14 15 0 15 26 0. 16 38 

0.51 1.0 10 0 14 19 0 16 35 0 16 52 

NOTES: 1• Eo IS MAXIMUM RMS VOLTAGE OUTPUT FOR FIVE PERCENT 1551 TOTAL HARMONIC 01 STORTI ON. 

2. GAIN MEASURED AT 2.0 VOLTS RMS OUTPUT. 

j. FOR ZERO-BIAS OAT A, GENERATOR IMPEDANCE IS NEGLIGIBLE. 

N OTE3: COUPLING CAPACITORS lGl SXOULD BE SELECTED TO GIVE OES IRED FREQUENCY RESP OXSE. 

RN SNOULD BE AD EQU ATELV BY-PASSED 

T'JN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI EL D~ NEW JEfl SEY~ U.S.A. DECEMBER 1~ 1954 PLATE i419j 



12SN7GTA 

12SN7GTA 
EACH SECTION_ 

E{ = 12.6 Volts 

25 

20 

W o: 
W 
d 
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15 ~ 
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-20 -15 -10 
GRID #I VOLTS 

a 

12SN7GTA 
EACH SECTION 

E{ = 12.6 Volts 
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12 SN7GTA 
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12SN7GTA 
EACH SECTION 

Ef = 12.6 Volts 

\b 
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PLATE VOLTS 
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12SN7GTA 
EACH SECTION 

Ef = 12.6 Volts 
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TENTATIVE DATA 12U7 

7' 
fg_ 

MAX. 
~ f 

15' 
116 
MAx.~ 

3' 
..,,

216
MAX.

II I II ~

GLASS BULB 

TUNc•sa~ 

DOUBLE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0:15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 

9A 

THE 1207 CONTAINS TWO INDEPENDENT MEDIUM MU TRIODES WITH UNIPCTENTIAL 
CATHODES iN THE 9—PIN MINIATURE CONSTRUCTION. EACH SECTION IS INTENDED 
FOR USE AS A GENERAL PURPOSE TRIODE WHERE THE HEATER AND PLATE POTEN—
TIALS ARE OBTAINED DIRECT)_Y FROM AN AUTOMOTIVE BATTERY. 

DIRECT INTERELECTRODE CAPACITANCES 

TRIODE UNIT I1 
GRID TO PLATE: (G TO P) 
INPUT: G TO (H+K) 
OUTPUT: P TO (H+K) 

TRIODE UNIT !2 

WITH 
SHIELD 1315 

1.5 
1.8 
2.0 

M ITHOUT 
SHIELD 

1.5 

1.6 

0.40 

µµf 

µµf 

µµf 

GRID TO PLATE:(G TO P) 1.5 1.5 µuf 
INPUT: G TO (H+K) 1.8 1.6 µµfa
OUTPUT; P TO (H+K) 2.0 0.32 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER ST STEM 

CLASS Al AMPLIFIER 

HEATER VOLTAGE* (APPLIED TO PINS #4 & #5) 12.6 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE t30 VOLTS 

MAXIMUM PLATE VOLTAGE 30 VOLTS 

MAXIMUM CATHODE CURRENT 15 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE 

FIXED BIAS OPERATION 0,25 MEGOMM 

CATHODE BI. A:S OPERATION 1.0 MEGOHM 

THIS TUBE IS INTENDED TO BE USED IN AUTOMOTIVE SERVICE FROM A NOMINAL 12 VOLT BATTERY SOURCE. 
THE HEATER IS THEREFORE DESIGNED TO OPERATE OVER TXE 10.0 TO 15.9 VOLTAGE RANGE ENCOUNTERED 
IN THIS SERVICE. TXE NA%I MUN RATINGS OF THE TUBE PROVIDE FOR AX AOE QUATE SAFETY FACTOR SUCH 
THAT THE TUBE WILL WITHSTAND THEWIDE VARI ATI OM IM SUPPLY VOLTAGE$. 

C OMTINUEO ON FOLLOWING PAGE 

T UNG-BOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFIELD r NEW JERSEY r U.S.A. APRIL 1r 1956 PLATE N4641 



l2U7 TENTATIVE DATA 

ruNc•so~ 

CONTINUED FROM PR ECE~ING PAGE 

TYPICAL 6PERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER — EACH SECTION 

HEATER VOLTAGE j2.6 VOLTS 

HEATER CURRENT 0.15 AMP. 

PLATE VOLTAGE 12,6 VOLTS 

GRID VOLTAGE O VOLTS 

PLATE CURRENT j,Q MA. 

PLATE RESISTANCE (APPROX.) 12 5OO OHMS 

TRANSCOND UCTANCE 1 GOO µMHOS 
A MPLIF (CATION FACTOR 2Q 
GRID VOLTAGE FOR Ib= 10 µA (APPROX.) —1.5 VOLTS 

I2U7 
EACH UNIT 
Ib vs Ec 

Ef = 12.Fi Vcl is 
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12V6GT 

TUN6•SOL  ~ 

BEAM PENTODE 

_f 

COATED UNIPOTENTIAL CATHODE 

HEATER 

12.6 VOLTS 0.225 AMP 

AC OR DC 

ANY MOUNTING POSITION 

9" f 
132 

-~ 

MAX. 
GLASS BULB 

BOTTOM VIEW 
INTERMEDIATE SHELL 

7 PIN OCTAL 

7AC 

THE 12V6GT IS A BEAM POWER AMPLIFIER, DESIGNED FOR SERVICE IN THE OUTPUT 
STAGE OF AC AND STORAGE BATTERY OPERATED RECEIVERS. IT HAS HIGH POWER 
SENSITIVITY ANDHIGH POWER OUTPUT WITH- COMPARATIVELY LOW SUPPLY VOLTAGES. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: (G1 TO P) 

INPUT: G1 TO (H}K}GZ}G3) 

OUTPUT: P TO (H}K}GZ}G~} 

RATINGS 
I NT Efl PRE TED ACCORDING TO DESIGN CENTER VALUES 

HEATER VOLTAGE 

MAXIMUM HEATER—CATHODE VOLTAGE: 
HEATER POSITIVE WITH RESPECT TO CATHODE: 

DC 

TOTAL DC AND PEAK 
HEATER NEGATIVE WITH RESPECT TO CATHODE: 

TOTAL DC AND PEAK 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID Y2 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID M2 DISSIPATION 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 
FIXED BIAS OPERATION 
CATHODE BIAS OPERATION 

0.7 µµf 
9.0 µ;if 

7.5 µµf 

12.6 VOLTS 

100 VOLTS 
100 -- VOLTS 

ZOO r VOLTS 

315 voLTs 
285 voLrs 
12 WATTS 

2 WATTS 

O.1 MEGOHM 
O.5 MEGOHM 

VERTICAL DEFLECTION AMPLIFIER — TRIODE CONNECTIONAB

HEATER VOLTAGE 

MAXIMUM OC PLATE VOLTAGE 

.MAXIMUM PEAK POSITIVE VOLTAGE (ABSOLUTE MAXIMUM) 

MAXIMUM PLATE DISSIPATIONG

MAXIMUM PEAK NEGATIVE GRID VOLTAGE 

MAXIMUM AVERAGE CATHODE CURRENT 

MAXIMUM PEAK CATHODE CURRENT 

MAXIMUM GRID CIRCUIT RESISTANCE (CATHODE BIAS) 

i26 voLTs 
315 voL Ts 

1200 VOLTS 

9 WATTS 

25O VOLTS 

35 MA. 
105 MA. 

2.2 ME GOHMS 

HALL VALUES ARE EVALUATED ON DESIGN CENTER SYSTEM E%CEPT WM ERE ABSOLUTE MAXIMDM IS STATED. 

BFOR OPERATION IN A 525—LINE, j0—FRAME SYSTEM AS OESCRI BED IN "ST AND AR 05 OF GOOD ENGINEERING 

PRACTICE FOP TELEVISION BROADCASTING ST ATIONSI FEDERAL COMMUNICATIONS COMMISSION". THE DUTY 

CYCLE OF THE VOLTAGE PULSE NOT TO EXCEED 15S OF A SCANNING CYCLE. 

GIN STAGES OPERATING WITH GRID—LEAK BIAS, AN ADEOVATE CATM ODE BIAS RESISTOR OR OTHER SUITABLE 

MEANS IS REOUIREO 70 PROTECT THE TUBE IN THE ABSENCE OF E%CITATION. 

CONTINUED ON FOLLOWING PAGE 

~ INDICATES A CHANGE. 

L J 
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12V6GT 

TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFICR - SINGLE TUBE 

HEATER VOLTAGE 12.6 11.6 12.6 VOLTS 

HEATER CURRENT 0.225 0.225 0.225 AMP. 

PLATE VOLTAGE 1$O 250 315 VOLTS 

GRID #2 VOLTAGE 1$O 25O 225 VOLTS 

GRIO #1 VOLTAGE —$.5 —12.5 —13.0 VOLTS 

PEAK AF GRID #i VOLTAGE $•5 12.5 ~ 13.0 VOLTS 
ZERO—SIGNAL PLATE CURRENT 29 u5~ 3u MA. 

MAXIMUM—SIGNAL PLATE CURRENT 3O 47 35 MA. 

2 ERO—SIGNAL GRID #2 CURRENT 3 4,5 2.2 MA. 

MAXIMUM—SIGNAL GRID #2 CURRENT 4 7 6 MA. 

PLATE RESISTANCE (APPROX.) 5O OOO 5O OOO $O 000 OHMS 

TRANSCONDUCTANCE 3 7OO 4 ZOO 3 750 µMHOS 
LOAD RESISTANCE 5 500 5 000 $ 500 OHMS 
MAXIMUM—SIGNAL POWER OUTPUT 2 w.5 5.5 WATTS 

TOTAL HARMONIC DISTORTION (APPROX.) $ $ 12 PERCENT 

CLASS Al AMPLIFIER — PUSH—PULL 
UNLESS OTHER WI SE SPECIFIED, VAI UES AflE FOR TWO TUBES. 

HEATER VOLTAGE 12.6 12.6 VOLTS 

HEATER CURRENT 0.225 0.225 .AMP. 

PLATE VOLTAGE 25O 2$5 VOLTS 

GR-ID #2 VOLTAGE 250 2$5 VOLTS 

GRID #1 VOLTAGE -15 -19 VOLTS 

PEAK AF GRID #1 TO GRID #1 VOLTAGE 30 ~ 38 VOLTS 
ZERO—SIGNAL PLATE CURRENT 7O 7O~ MA. 

MAXIMUM—SIGNAL PLATE CURRENT 79 92 MA. 

ZERO—SIGNAL GRID #2 CURRENT Fj 4 MA. 

MAXIMUM—SIGNAL GRID #2 CURRENT 13 13.5 MA. 
PLATE—TO—PLATE LOAD 'RESISTANCE lO OOO $ OOO OHMS 

MAXIMUM—SIGNAL POWER OUTPUT lO 14 WATTS 

TOTAL HARMONIC DISTORTION jr 3.5 PERCENT 

CLASS Al AMPLIFIER - TRIODE CONNECTION 

HEATER VOLTAGE 12.6 VOLTS 

.HEATER CURRENT 0.225 AMlP. 
PLATE VOLTAGE 2SO VOLTS 

GRID VOLTAGE ~- 12.5 VOL T~:; 

PLATE CURRENT 49,5 MA. 

TRANSCONDUCTANCE 5 OOO µMHOS 

AMPLIFICATION FACTOR 9.H 
PLATE RESISTANCE (APPROX.) 1 960 OHbI ;. 

GRID VOLTAGE FOR I b = p.5 MA. (APPROX.) -36 VCLT'. 
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12W6GT 

TUNG•80t 

BEAP,~ PENTODE 

1.188` 
COATED UNIOPT ENTIAL CATHODE 

MAX 

FOR USE AS A VERTICAL 

I 
T-9 2.750" 

DEFLECTION AMPLIFIER 

MAX 

3.312" -IN TV RECEIVERS 
MAX 

AC OR OC 

ANY MOUNTING POSITION 

F  1.281` 
MAX 

GLASS BULB 
INTERMEDIATE SHELL OCTAL 

86-81 OR B7-7 
OR 

SHORT INTERMEDIATE 
SHELL OCTAL 
B6-84 OR 87-59 

OUTLINE DRAWING 
JEDEC 9-11 OR 9-41 

BOTTOM VIEW 
BASING DIAGRAM 

JEDEC 7AC 

THE 12W6GT IS A BEAM PENTODE POWER AMPLIFIER. IT IS INTENDED FOR SERVICE AS A VERTI-

CAL SCANNING OUTPUT TUBE IN 600 MA. SERIES HEATER OPERATED TELEVISION RECEIVERS. 

THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE 

SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES 

WHICH ARE SIMILARLY CONTROLLED. WITH THE EXCEPTION OF HEATER TATINGS, ITS CHARAC-

TERISTICS ARE IDENTICAL TO TYPE 6W6GT. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID TO PLATE: (Gl TO P) L.5 pf 
INPUT: Gl TO (H+K+G2+G3) !. ~ pf 
OUTPUS: P TO (H+K+G2+G3) y .~ pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-739 

AVERAGE CHARACTERISTICS 
HEATER WARM-UP TIME" 

12.6 VOLTS 600 MA, 
11 SECONDS 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION 600340 MA. 
MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
DC 200 VOLTS 
TOTAL DC AND PEAK 300 VOLTS 

HEATER PCSI TIVE WITH RESPECT TO CATHODE 
DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

~ J 
TUNO-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELO, NEW JERSEY, U.S.A. SEPTEMBER 1, 1962 PLATE A`65T7 



12W6GT 

TUNG•SGL 
CONTINUED FROM PRECEDING PAGE 

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

CLASS Al AMPLIFIER 

PLATE VOLTAGE 330 VOLTS 
GRID2 VOLTAGE 165 VOLTS 
PLATE DISSIPATION 12 WATTS 
GRID 2 DISSIPATION 1.35 WATTS 
GRID 1 CIRCUIT RESISTANCE: 

FIXED BIAS 0.1 MEGOHM 
CATHODE BIAS 0.5 MEGOHM 

VERTICAL DEFLECTION AMPLIFIER
A,B

TRIODE 
CONNECTED 

PENTODE 
CONNECTED 

DC PLATE VOLTAGE 330 330 VOLTS 
PEAK POSITIVE PULSE PLATE VOLTAGE 1200 1500 VOLTS 
DC GRID 2 VOLTAGE 165 VOLTS 
PLATE DISSIPATION 8.5 8 WATTS 
GRID 2 DISSIPATION 1.2 WATT 
PEAK NEGATIVE PULSE GRID 1 VOLTAGE 275 275 VOLTS 
AVERAGE CATHODE CURRENT 65 65 MA. 

PEAK CATHODE CURRENT 195 195 MA. 
GRID 1 CIRCUIT RESISTANCE 

CATHODE BIAS 2.2 2.2 MEGOHMS 

.--~ INDICATES A CH ANG F. 

TYPICAL OPERATING CHARACTERISTICS 
CLASS Al AMPLIFIER -SINGLE TUBE 

PLATE VOLTAGE 110 200 VOLTS 

GRID 2 VOLTAGE 110 125 VOLTS• 
GRID 1 VOLTAGE -7.5 ---- VOLTS 
CATHODE BIAS RESISTOR ---- 180 OHMS 
PEAK AF GRID 1 VOLTAGE 7.5 8.5 VOLTS 
PLATE RESISTOR (APPROX.) 13,000 28,000 OHMS 
TRANSCONDUCTANCE 8,000 8,000 (W1HOS 
ZERO-SIGNAL PLATE CURRENT 49 46 MA. 
MAXIMUM-SIGNAL PLATE CURRENT (APPROX.} 50 47 MA. 
ZERO-SIGNAL GRID 2 CURRENT 4.0 2.2 MA. 
MAXIMUM-SIGNAL GRID 2 CURRENT (APPROX.) 10 8.5 MA. 
LOAD RESISTANCE 2,000 4,000 OHMS 
TOTAL HARMONIC DISTORTION 10 10 PERCENT 
POWER OUTPUT 2.1 3.8 WATTS 

TRIODE CONNECTION 

PLATE VOLTAGE 225 VOLTS 
GRID VOLTAGE -30 VOLTS 
AMPLIFICATION FACTOR 6.2 

PLATE RESISTANCE (APPROX.) 1,600 OHMS 

TRANS CONDUCTANCE 3,800 ~NAHOS 

PLATE CURRENT 22 MA. 

GRID VOLTAGE FOR 16=0.5 MA. (APPROX.) -42 VOLTS 

ATRIODE CONNECTION -GRID x4 TIED TO PLATE. 

BFOR OPERATION IN A 545-LINE, 30-FRAME SYSTEM AS DESCRIBED IN 'STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCASTING STATIONS; FEDERAL COMMUNICATIONS COMMISSION'• THE DUTY 
CYCLE OF THE VOLTAGE PULSE NOT TO EXCEED 15 PERCENT OF A SCANNING CYCLE. 

HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO 

REACH 809. OF ITS RATED VOLTAGE AFTER APPLYING d TIMES RATED HEATER VOLTAGE TO A CIRCUIT 

CONSISTING OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER 

HEATER OPERATING RESISTANCE. 



12W6GT 

12M6GT 
PENTODE CONNECTION 

Ef  = 12.6 Volts 
E~Z = 125 Volts 
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12W6GT 

20000 

12wscT 
TRIODE CONNECTION 

E f  = 12.6 Jolts 
Eb = 125 Volts 
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12X4 

TUNO•=OL 

MINIATURE TYP~ 

~ 750' 
MAx 

2.625 
MAX 

GLASS BULB 

M INIATUftE BUTTON 

1 PIN BASE E7-1 

OUTLINE DRAWING 

J EDEC 5-3 

COATED UNIPOTENTIAL CATHODE 

FULL WAVE RECTIFIER 

ANY MOUNTING POSITION 

NC 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 5B5 

THE12X41S A HEATER-CATHODE TtrE POWER RECTIFIER IN THE MINIATURE CON-
STRUCTION. ITS LOW VOLTAGE DROP AND SMALL SIZE ADAPT IT TO USE WITH 
VIBRATOR-TYPE INVERTERS IN AUTOMOBILE RECEIVERS. 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%IMUM NAIVES - SEE EIA STANDARD R$-2j9 

AVERAGE CHARACTERISTICS 12.6 VOLTS 30O MA. 

T U6E VOLTAGE DROP (MEASURED WITH 

TUBE CONDUCTING 70 MA EACH PLATE) 22 VOLTS 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION ^ 12.6to.6 VOLTS 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC 45O VOLTS 

TOTAL DC AND PEAK 45O VOLTS 

HEATER P091TIVE WITH RESPECT TO CATHODE 

OC lOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

~ MAXIMUM RATINGS 
DESIGN MA%IMUM VALUES - SEE EIA STANDARD RS-2j9 

PEAK INVERSE PLATE VOLTAGE 1250 VOLTS 

AC PLATE SUPPLY VOLTAGE EACH PLATE (RMS) SEE CHART I 

DC OUTPUT CURRENT EACH PLATE SEE CHART I 

STEADY STATE PEAK "PLATE CURRENT EACH PLATE 

(SEE CHART I I ) 245 MA. 

TRANSIENT PEAK PLATE CURRENT EACH PLATE 

(SEE CHART I I I ) 1.1 AMP. 

VIBRATOR OPERATION (MINIMUM DUT Y~CYCLE OF 75%) 
OC OUTPUT VOLTAGE (AT FILTER INPUT) 3hO VOLTS 

OC OUTPUT CURRENT EACH PLATE 45 MA. 

IP 

T UNG-SOL EIF.CTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERGET r U. S. A..M ARLH 1, 1962 PLATE W641'~ 



12x4 

TUNc•so~ 
CONTINUED FROM PRECEDING PAGE 

-+ TYPICAL OPERATING CHARACTERISTICS 

FULL-WAVE RECTIFIER 

SINE HAVE 
OPERATION 

INPUT TO FILTER 

V13ftATOvi 
OPERATION 

INPUT TO FILTER 

CAPACITOR CHOKE CAPACITOR 

AC PLATE SUPPLY VOLTAGE 

EACH PLATE (RMS)B ~~~ 4OO --- VOLTS 

INPUT CAPACITOR 1(i --- LO µf 
INPUT CHOKE --- LO --- HENRYS 

E FFECTJVE PLATE SUPPLY 

IMPEDANCE EACH PLATE 725 --- OHMS 

DC OUTPUT CURRENT 7O 7O 7O MA. 

DC OUTPUT VOLTAGE AT FILTER 

INPUT (APPROX.) 3T0 340 240 VOLTS 

A 
WHEN USED IN AUTOMOTIVE SERVICE FROM A 12 VOLT BATTERY SOURCE, THE PERMISSIBLE RANGE IN REAPER 

VOLTAGE IG FROM 10.0 TO 15.9 VOLTS. 

B 
AC PLATE SU PPIY VOLTAGE IS MEASURED WI TROUT LOAD. 

--►INDICATES A CHANGE. 

SIMILAR TYPE REFERENCE: Excebt ,for heater ratings, the zzX4 is identical 
to the 6X4. 

I 
12X4 

50 
RATING CHART 1 
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12X4 

12X4 

RATING CHART I I 
50 
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13DE7 

TUNG•SOL 

7" 
r 8 ~' 

DOUBLE TRIODE 

MINIATURE TYPE 

I MAX. COATED UNIPOTENTIAL CATHODE 
1 23. 

HEATER 
MAX. 

2 
s" 
8 

MAX. 

13.0 VOLTS 0.45 AMP. 

AC OR DC 

. ANY MOUNTING POSITION 
I I II 

GLASS BULB 
BOTTOM VIEW 

MINIATURE BUTTON 
q PIN BASE 

9XF 

THE 13DE7 IS A MINIATURE DOUBLE TRIODE IN THE 9—PIN MINIA?URE CONSTRUC—
TION. SECTION #1 IS INTENDED FOR USE AS A VERTICAL DEFLECTION OSCILLATOR 
HAVING MEDIUM MU AND SECTION #2 IS INTENDED FOR USE AS A VERTICAL DE—
FLECTION AMPLIFIER WIYH LOW MU. THERMAL CHARACTERISTICS.OFTHE HEATER 
ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE 
ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY 
CONTROLLED. EXCEPT FOR HEATER RATINGS, THE 13DE7 IS IDENTICAL TG THE 
lODE7. 

DIRECT INTER ELECTRODE CAPACITANCES — APPRox. 

GRID TO PLATE: (G TO P) 

INPUT: G TO (H+K) 

OUTPUT: P TO (H+K) 

4.0 8..5 µµf 
2.2 5.5 µµf 

0.52 1.0 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIER A

TRIODE ES 
OSCILLATOR 

HEATER VOLTAGE 13.0 

MAXIMUM HEATER—CATHODE VOLTAGES

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

2OO 

TRIODE i2 
AMPLIFIER 

13.0 r VOLTS 

VOLTS 

Dc 100 VOLTS 

TOTAL DC AND PEAK 2OO VOLTS 

MAXIMUM DC PLATE VOLTAGE 330 275 
MAXIMUM PEAK POSITIVE PULSE PLATE 

VOLTAGE (ASS. MAX.) --- 1500 ~-- VOLTS 

MAXIMUM PEAK NEGATIVE PULSE GRID VOLTAGE 4OO 25O VOLTS 

MAXIMUM PLATE DISSIPATIO NC 1.5 7.O WATTS 

MAXIMUM AVERAGE CATHODE CURRENT 22 5O MA. 

MAXIMUM PEAK CATHObE CURRENT 77 175 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE 

SELF BIAS 2.2 2.2 MEGOHMS 

HEATER WARM—UP TIME (APPROX.)* 11.0 SECONDS 

LONTINU ED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE OI VI SION BL00 MFI ELD. NEW JERSEY. U.S.A. AUGUST I, 1957 PLATE N505E 



13DE7 

TUNO.80L 

CONTINUED FROM PR ECEOING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

TRIODE 111 TRIODE 12 

HEATER VOLTAGE 13.0 t— VOLTS 

HEATER CURRENT 6.45 AMP. 

PLATE VOLTAGE 25O 15O VOLTS 

GR FD y1 VOLTAGE —11 —17.5 VOLTS 

PLATE CURRENT 5.5 35 MA. 

TRANSCONDUCTANCE 2000 6500 µMHOS 

AMPLIFICATION FACTOR 17.5 6.0 
PLATE RESISTANCE (APPROX.) 8750 925 
GRID VOLTAGE FOR jb = 10 µA —20 --- VOLTS 

GRID VOLTAGE FOR jb = 50 µA --- —44 VOLTS 
PLATE CURRENT AT EC =-24 Vdc lO MA. 

ZERO BIAS ►LATE CURRENT 

Eb = 60V; Ec = O ( INST1A NTANEOUS VALUES) 80 MA. 

A 
FOR OPERATION IN A 525-LINE, j0-FRAME ST STEM AS DESLRIRED IN "ST AMOARDS OF G000 ENGINEERING 
PRACTICE FOR TELEyI SIOX BRO ADLAST STATIONS: FEOER AL LO MNUNI CATIONS COMYI SSION", THE DUTY CYCLE 
OF THE VOLTAGE PULSE MUST XOT EXCEED 15S OF ONE SCANXI NG CT LLE. 

BD ESI GN-MA%I MUM RATINGS ARE THE LIMITING VAI UES EXPRESSED WITN RESPECT TO BOGIE TU8E5 AT WMI CH 

S ATISFAGTORY TUBE LIFE CAM BE E%P ECTEO TO OCCUR. TO OBTAI X SATI SFALTORT CIRCUIT PERFORMANCE, 

T NEREFOR E, THE EQUIPMENT DESIGNER MUST ESTABLISH TXE CIRCUIT DESIGN 50 THAT NO DESIGN-MA%IMUM 

V GLUE IS EXCEEDED WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH RESPECT 

TO SUPPLY-VOLTAGE VAR IAiION, EQUIPMENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUSTMENT, LOAD 

V ARI ATIOX, AXD ENVIRONMENTAL CONDITIONS. 

CIM STAGES OPERATING WITH GRID LEAN BIAS, AN AOE QU ATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 
ME AMS IB REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OE E%CITATION. 

#NEATER WARN-UP TIME IS OEFI NED AS THE TIME REQUIRED FOR TXE VOLTAGE ACROSS THE HEATER TO REACH 

BOf OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WITH A RESISTANCE Of VALUE j TINES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

~ INDICATES A CHANGE. 

 J 
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TENTATIVE DATA 13DR7 

g 
MAX. 

GLASS BULB 

TUNc•so~ 
DOUBLE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

13.0 VOLTS 0.45 AMP. 

AC GR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 

9MF 

THE 13DR7 IS A DOUBLE TRIODE WITH DISSIMILAR SECTIONS IN THE }PIN MINI-
ATURE CONSTRUCTION. SECTION #1 HAS A HIGH MU AND IS INTENDED FOR USE AS 
A VERTICAL DEFLECTION OSCILLATOR. SECTION #2 HAS A LOW 61U AND IS DESIGNED 
FOR USE AS A VERTICAL DEFLECTION AMPLIFIER. EXCEPT FOk HEATER RATINGS, 
THE 13DR7 IS IDENTICAL TO THE 6DR7. 

DIRECT INTER ELECTRODE CAPACITANCES - APPRox. 

GRID TO PLATE: (G TO P) 4.5 8.5 p'µf 

INPUT: G TO (H+K) 2.2 5.5 µµf 

OUTPUT: P TO (H+K) 0.34 1.0 µµf 

RATINGS 
INTERPRETED ALCOROING TO DESIGY CENTER ST STEN 

VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIERA

HEATER VOLTAGE 

MAXIMUM HEATER-CATHODE VOLTA GE D

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

OC 

TOTAL OC AND PEAK 

MAXIMUM DC PLATE VOLTAGE 

MAXIMUM PEAK POSITIVE PULSE PLATE 
VOLTAGE (ABS. MAX.) 

MAXIMUM PEAK NEGATIVE PULSE GRID VOLTAGE 

MAXIMUM PLATE DISSIPATIONC

MAXIMUM AVERAGE CATHODE CURRENT 

MAXIMUM PEAK CATHODE CURRENT 

MAXIMUM GRID CIRCUIT RESISTANCE 

SELF BIAS 
HEATER WARM-UP TIME (APPROX.)X̀  

CONTINUED ON FOLLOWIMU Y~GL 

TRIODE E1 
OSCILLATOR 

13.0 

TRIODE A2 
AMPLIiIER 

13.0 voLTs 

200 VOLTS 

100 VOLTS 

200 VOLTS 

330 275 

--- 1500 VOLTS 

400 250 voLTs 

1.O 7.O WATTS 

2O 5O MA. 

7O 175 MA. 

2.2 2,2 MEGOHMS 

11.0 SECONDS 

TUXG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFI EL D, MEW JER SET, U. S. A. NOV ENB ER 1, 1958 PLATE #5363 



13DR7 TATENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

TRIODE E1 TRIODE N2 

HEATER VOLTAGE lj ,.O VOLTS 

HEATER CURRENT ~J.45 AMP. 

PLATE VOLTAGE 25U 15O VOLTS 

GRID q1 VOLTAGE —3 —1~, Fj VOLTS 

PLATE CURRENT j,4 35 MA. 
TRA NSCCND UC TANCE 16OC 6500 µMHOS 

AMPLIFICATION FACTOR ($ (,Q 

PLATE RESISTANCE (A?PROX.) 4O OOO 92j 

GRID VOLTAGE FOR Ib = 10 µA jF.S --- VOLTS 

GRID VOLTAGE FOR Ib = 50 µA --- —44 VOLTS 

PLATE CURRENT AT Ec =-24 Vdc 10 MA. 

ZERO BIAS PLATE CURRENT 

Eb = 6OV; Ec = O ( INSTANTANEOUS VALUES) 80 MA. 

A 
FOR OPERATION IN A 525-LINE, j0-FRAME SYSTEM AS DESCRIBED IX "ST AN D4ROS OF G000 ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEOER AL COMMUNICATIONS COMMISSION"r THE DUTT CT CLE 
0-F THE VOLTAGE PULSE MUST NOT E%GEED 15S OF ONE SCANNING CYCLE. 

8 
DESIGN—MA%IMUM RATINGS ARE THE LIMITING YAL UES E%PRESSED WI Tn RESPECT TO BOGIE TUBES AT wnl Ln 
SATISFACTORY TUBE LIFE CAN BE EXPECTED TO OCCUR. TO OBT a1N SATI Sf AC TORY CIRCUIT PERFORM AN LE, 
THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN 50 TX AT NO DESIGN—MA%IMUM 
V GLUE I$ EXCEEDED WITH A BOGIE TUBE UNDER TXE WORST PROBABLE OPERATING CONDITIONS WITH RESPECT 
TO SUPPLY—VOLTAGE VARIATION. EQUIPMENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUSTMENT, LOAD 
V ARI ATIOx r AND ENVIRONMENTAL CONDITIONS. 

C 
IN STAGES OPERATING WITH GRID LEAK BIAS, AX AOE QU ATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 
MEANS IS RE QDIRED TO PROTECT THE TUBE IX iXE ABSENCE OF E%CITATION. 

s 
NEATER—WARM—UP TIME IS DEFINED AS THE TIME RE QDIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACH 
80S OF ITS RATED VOLTAGE AFTER APPLT ING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE j TINE$ THE XOMINaL HEATER OPERATING 
RESISTANCE. 



13EM7 

TUNc•sa~ 

DOUBLE TRIODE 

~Llee' 
MAx 

~~ 

T-9 

AAAIX 

2.875' 
MAX 

i
,~ 1.281' 

MAX 

GLASS BULB 

SHORT INTERMEDIATE SHELL 
8 PIN OCTAL B8-58 
OUTLINE DRAWING 

JEDEC 9-37 

COATED UNIPOTENTIAI CATHODE 

HEATER 

13.0 VOLTS 450 MA. 

AC OR DC 

ANY MOUNTING POSITION BOTTOM VIEW 

BASING DIAGRAM 

J EDEC BBD 

THE 13EM7 CONTAINS TWO DISSIMILAR TRIODES IN ONE ENVELOPE. SECTION 1 HAS A HIGH MU 

AND IS INTENDED FOR USE AS A VERTICAL DEFLECTION OSCILLATOR. SECTION 2 HAS A LOW MU 

AND IS INTENDED FOR USE AS A VERTICAL DEFLECTION AMPLIFIER. EXCEPT FOR HEATER 

CHARACTERISTICS, THE 13EM7 IS IDENTICAL TO THE 6EM7. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHI ELG 

S EC.k1 D SEC.k2'" 

6R10 TO PLATE 4.$ 1O pf 

INPUT: G TO (H + K) Z.Z 7.O ~` 

OUTPUT: P TO (H + K) O.G 1.H 

RATINGS 
INTERPRETED ACCO ROING TO DESIGN MA %I MUM SYSTEM 

(E%C EPT AS NO7ED1 

VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIER^
SEC.#I D SEC.N2D 

OSCILLATOR AMPLIFIER 

MAXIMUM DC PLATE VOLTAGE 33O 330 VOLTS 

MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE(ABS.MAX) --- 1500 VOLTS 

MAXIMUM PEAK NEGATIVE PULSE GRID VOLTAGE 4OO 'LSO VOLTS 

MAXIMUM PLATE DISSIPATIONC 1.5 lO WATTS 

MAXIMUM AVERAGE CATHODE CURRENT ZZ 5O MA. 

MAXIMUM PEAK CATHODE CURRENT ~~ 175 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE (SELF BIAS) '2.2 2.Z MEGOHMS 

y INDICATES A CnANG E. 

CONTINUED ON FO LLOWIN6 PAGE 

~ J 
i UN6-GOL ELECTRIC INC.. ELECTRON TUBE DIVISION, BLOOMFI ELD, NEw JERSEY. U.S.A. DECEMBER I, 1962 PLATE #6629 



i3EM7 

TUNO.80L 

'CONTINUED FROM PRECEDING PAGE 

RATINGS — coNrlD. 
INTERPRETED ACCORDING TO DESING NA%IMUM SYSTEM 

I EXCEPT AS NOT EDI 

VERTICAL DEFLRCTION OSCILLATOR AND AMPLIFIER A

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

HEATER WARM- UP TIME Ǹ  (APPROX.) 

AVERAGE CHARACTERISTICS 

`ZOO VOLTS 

ZOO VOLTS 

'ZOO VOLTS 

11.0 VOLTS 

SEC. #1 D SEC. N2D

PLATE VOLTAGE '250 15O VOLTS 

GRID #1 VOLTAGE —j —ZO VOLTS 

PLATE CURRENT Z.4 5O MA. 

TR ANSCONDUCT ANCE L GOO ~ ZOO µMHOS 

AMPLIFICATION FACTOR Gu ~' S.4 
PLATE RESISTANCE (APPROX.) 4O OOO 7SO OHMS 

EC FOR Ib =10 µA (APPROX.) —5. rj --- VOLTS 

Ec FOR Ib =100µA (APPROX.) --- - 45 VOLTS 

Ib AT EC =-28 Vdc APPROX. lO MA. 

INSTANTANEOUS PLATE KNEE VALUES (SECTION #2) 
Eb = 60 V; Ec =0 
Ip = 95 MA. 

#M EATER WARM-UP TIYE IS DEFINED AS TXE TIME REQUIRED FOR THE VOLTAGE ACROSS 7NE NEATER TO REACH 
BO% OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF TXE TUBE MEAT ER IN SERIES WI TM A RESISTANCE OF VALUE j TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

A FOR OPERATION IN A 525-LINE, 30-FRAME SY STEN AS DESCRIBED IN "STANDARDS OF G000 ENGINEERING 
PRACTICE FOR TELEVISION BROAOCASTI NG STATIONS: FEDERAL COMMUNICATIONS COMMISSION". TXE DD TY 
CT CLE OF TXE VOLTAGE PDL SE NOT TO EXCEED 15 PERCENT OF A SCANNING CT CL E. 

BDESI GN-MA%IMUM 0.ATINGS ARE LIMI TING VA IU ES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUB LI SHED DATA, AND SHOULD 
NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DE ICE MA UFAC TUBER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABI II TY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CNANGES IN OPERATING CON OI TI ONS DUE TO VARIATIONS IN DEVICE CXARACT ERI STI CS. TXE 
EQUIPMENT MANUFACTURER SHOULD DESIGN 50 THAT INITIALLY AND THROUGHOUT II FE NO DESIGN-MA%IMUM 
VALUE FOR THE INTENDED SERtlICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITIONS WITH RESPELL TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

CIN STAGES OPERATING WI TN GRID-LEAN BIAS, AN ADE OU ATE CATHODE BIAS RESISTOR OR OT NER SUITABLE 
N EANS IS flE QU IflED TO PROTECT TXE TUBE IN THE ABSENCE OF EXCITATION. 

DS ECTION #: CONNECTS TO PINS V, 5 AxD 6. 

 J 



13J 10 

TUNO•=OL  ~ 
DUAL PENTODE 

_i.lea' 
MAX 

} 

2.000"
1.750 

2.375' 
MAX 

III i'I III 

GLASS BULB 
BUTTON 12 PIN 

BASE E12.70 
OUTLINE DRAWING 

JEDEC 9.58 

COMPACTRON 

FO R 

DISCRIMINATOR AND 

AUDIO POWER OUTPUT SERVICE 

COATED UNIPOTEN TIAL CATHODE 

ANV MOUNTING POSITION 

2Ga 

2P 

IK,IG3 

IG2 

2G2 2G1 

H H 

BOTTOM VIEW 
BASING DIAGRAM 

J EDEC I2BT 

2 K, IS 

IP 

NC 

IGI 

THE 13J 10 IS A GATED-BEAM DISCRIMINATOR PENTODE AND A BEAM PENTODE IN THE T-9 COM-

PACTRON CONSTRUCTION. SECTION 2 THE GATED-BEAM DISCRIMINATOR PENTODE IS SUITABLE 
FOR FM AND TV LIMITER AND DISCRIMINATOR APPLICATIONS AND SECTION 1 THE BEAM PENTODE 
FOR AUDIO POWER OUTPUT SERVICE. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT EXTERNAL SHIE LO 

DISCRIMINATOR SECTION: (SECTION 2) 

GRID 1 TO GRID 3 0.01 pf 

GRID 1 TO ALL 4.0 pf 

GRID 3 TO ALL 3.2 pf 

OUTPUT SECTION: (SECTION 1 ) 

GRID 1 TO PLATE 0.2 pf 

INPUT: 11 pf 

OUTPUT: 7.0 pt 

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

AVERAGE CHARACTERISTICS 

HEATER WARM-UP TIME 
LIMITS OF SUPPLIED CURRENT 

HEATER CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL DC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

13.2 VOLTS ,450 MA. 

11 SEC. 
450 ± 30 MA. 

DISCRIMINATOR OUTPUT 
SECTION SECTION 

100 100 VOLTS 

200 200 VOLTS 

200 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

' TNNG-SOL ELECTRIC INC., ELECTRON TUBE OI VISION, BLOOMFIELO, N6W UERS EY, MAY 1, 1964 PLATE #6894 



13J10 

TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD R5439 

OUTPUT SECTION 1 

PLATE VOLTAGE 275 VOLTS 
GRID 2 VOLTAGE 275 VOLTS 
PLATE DISSIPATION 10 WATTS 
GRID 2 DISSIPATION 2.0 NATTS 
GRID 1 CIRCUIT RESISTANCE 

WITH FIXED BIAS 0.25 r.1EGOHM 
WITH CATHODE BIAS 0.5 MEGOHM 

DISCRIMINATOR SECTION 2 

PLATE SUPPLY VOLTAGE 330 VOLTS 

GRID 2 VOLTAGE 110 VOLTS 

PEAK POSITIVE GRID 1.VOLTAGE 60 VOLTS 

CATHODE CURRENT - DC 13 MA, 

CHARACTERISTICS AND TYPICAL OPERATION 
CLA55 A 1 AMPLIFIER 

OUTPUT SECTION 1 

PLATE VOLTAGE 250 VOLTS 
GRID 2 VOLTAGE 250 VOLTS 
GRID -NUMBER 1 VOLTAGE —8.0 VOLTS 
PEAK AF GRID -NUMBER 1 VOLTAGE 8.0 VOLTS 
ZERO-SIGNAL PLATE CURRENT 35 MA. 
MAXIMUM -SIGNAL PLATE CURRENT 39 MA. 
ZERO-SIGNAL GRID 2 CURRENT 2.5 MA. 
MAXIMUM - SIGNAL GRID 2 CURRENT 7,0 MA. 
TRANSCONDUCTANCE 6,500 µMHGS 
PLATE RESISTANCE, APPROXIMATE 100,000 OHMS 
LOAD RESISTANCE 5,000 OHMS 
TOTAL HARMONIC DISTORTION, APPROXIMATE 10 PERCENT 
MAXIMUM -SIGNAL POWER OUTPUT 4,2 WATTS 

DISCRIMINATOR SECTION 2 

INPUT-SIGNAL CENTER FREQUENCY 10.7 10.7 45 Mc/s 
FREQUf NCY DEVIATION t75 t75 ±25 Kc/s 
PLATE-SUPPLY VOLTAGE 85 285 270 VOLTS 
PLATE VOLTAGE 62 722 121 VOLTS 
GRID 2 VOLTS 55 100 100 VOLTS 
CATHODE-BIAS RESISTOR (VARIABLE) SEE BELOW 200-400 200-400 200-400 OHMS 
PLATE LOAD RESISTOR 85,000 330,000 330,000 OHMS 
PLATE LINEARITY RESISTOR 470 1,500 1,000 OHMS 
INTEGRATING CAPACITOR 0.002 0.001 0.001 µF 
COUPLING CAPACITOR 0.25 0.01 0.25 µF 
MINIMUM SIGNAL VOLTAGE FOR LIMITING ACTION-RMS 1.25 1,25 1.25 VOLTS 
AT SIGNAL LEVELS ABOVE THIS VALUE, LIMITING IS WITHIN ~ 3 dbs 

PLATE CURRENT-DC 0.25 0.49 0.44 N.A. 
ACCELERATOR CURRENT 4.1 9.8 10 MA, 
INPUT SIGNAL LEVEL FOR AM REJECTION AJ DUSTMENT 7.25 2.0 2.0 VOLTS 
AM REJECTION AT ESIG.=2.O.VOLTS, RMS 31 20 25 DECIBELS 
AM REJECTION AT ESIG=3.0 VOLTS, RMS 30 29 30 DECIBELS 
TOTAL HARMONIC DISTORTION 2.0 l.b 1.8 PERCENT 
PEAK AUDIO OUTPUT VOL-TAGE 6.0 16.6 16.8 VOLTS 

THE CATHODERESISTOR SHOULD BE ADJUSTED FOR MA%IMUM AM REJECTION IN THE OUTPUT OF THE 
LIMITER-DISCRIMINATOR STAGE AT THE SPECIFIED SIGNAL LEVEL. AM REJECTION IS MEASURED WITH 
AN APPLIED SIGNAL CONTAINING 30•PE RCENT AMPLITUDE MODULATION AND 30•P ERCENT FREQUENCY 
MODULATION. 

ADEQUATE SHIELDING BETWEEN COMPONENTS OF THE LIMITER GRID AND THE QUADRATURE GRID MUST 
8E USED TO INSURE PROPER PHASING OF THE VOLTAGE DEVELOPED ON THE QUADRATURE GRID. 

STANDARD DE•EMPHASIS REQUIREMENTS FOR FM ARE INCLUDED. 

THE 0 OF THE QUADRATURE GRID CIRCUIT SHOULD BE HIGH ENOUGH TO DEVELOP A MINIMUM OF 4 VOLTS 
(RMS) SIGNAL WITH 2 VOLTS(RMS) OF THE CENTE R•FREQU ENCY SIGNAL APPLIED TO THE LIMITER (GRID. 
IT IS RECOMMENDED THAT THE COIL BE SHUNTED BY A MINIMUM OF lOpl. THE CAPACITANCE MAY BE COM-
POSED OF TUBE INPUT CAPACITANCE, STRAY CAPACITANCE, AND DISTRIBUTED CAPACITANCE, AS WELL 
AS PHYSICAL CAPACITANCE. 



TENTATIVE DATA C~a~) 14A7/1287 

~  T11NG-SOL 

PENTODE 

PLATE 
2N09 

YAY 1 
1950

2 ~° 
MAX 

2 2 5' 
32 

MAX 

1 
"— 16 --
MAX 

GLASS BULB 

COATED UNIPOTEIJTIAL CATHODE 

HEATER 

12.6 VOLTS 150 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
LOCK— IN 

8 PIN BASE 

RV 

THE 14A7/12B7 IS A PENTODE VOLTAGE AMPLIFIER USING THE LOCK-IN CONSTRUC-
TION. IT IS DESIGNED FOR RF OR IF SERVICE IN AC/DC RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 
w lTn RMa SHIELD tj OB CONxE CTFD TO Ca ix ODE 

GRID TO PLATE: (Gi TO P) 

INPUT: G! t0 (M}K}G2}G}}IS) 

OUTPUT: P TO (H}K}GZ}G3}IS) 

0.003 µµf 
6 piµ f 
7 µµf 

RATINGS 
INTERPRETED ACC OROiNG TO RMA STA NDARO MB-210 

NEATER VOI TAGE 12.6 VOLTS 

MAXIMUM MEATE R—CATHODE VOLTAGE 9O VOLTS 

MAXIMUM PLATE VOLTAGE 3QQ VOLTS 

MAXIMUM GRID ill VOLTAGE 125 VOLTS 

MAXIMUM GRID i2 SUPPLY VOLTAGE 3OO VOI TS 

MINIMUM EXTERNAL GRID Yi VOLTAGE O VOLTS 

MAXIMUM PLATE DISSIPATION 4 WATTS 

MAXIMUM GRID M2 DISSIPATION 0.4 WATT 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A) AMPLIFIER 

HEATER VOLTAGE 12.6 12,6 VOLTS 

HEATER CURRENT 15O 15O MA. 

PLATE VOLTAGE LOO Z5O VOLTS 

GRID i3 VOLTAGE PIN !4 AND PIN i5 CONNECTED TO PIN t8 

GRID fE2 VOLTAGE LOO LOO VOLTS 

GRID YS VOLTAGE —1 —3 VOLTS 

SELF BIAS RESISTOR 6O 260 OHMS 

'PLATE RESISTANCE (APpROX,) 0,12 0.$ ME GONM 

TRANSCOND UCTA NCE 2350 2000 µMHOS 

PLATE CURRENT 13 9.2 MA. 

GRID N2 CURRENT 4 2.6 MA, 

GRID ,MS VOLTAGE FOR Gm ~ i0 µMHOS (APPROX,) -35 -35 VOE TS 

~1110ICATES A CN AN GE OR AOOt TION 

COIV AIO NT I.00 EIY TUNO--OL LAMP WORKf INC. FLECTRONIC TUS[ DIVISION NFW ARK. NEW JERSEY. U s. A. 



14A7/12A7 C~a~) 

14A7/1287 

Ef = 12.6 Volts 
Eoz = 100 Volts 
EC3 = 0 Volts 
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C~a~) 14A7/ 1287 

P LATF 

2V11 

YAY 1 

1950 

l4A7/1297 
Ef = 12.6 Volts 
Eb = 100 Volts 
EC2 = 100 Volts 
EC3 = 0 Volts 
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TENTATIVE DATA 14GT8 

7" 

—B-. 
MAX. 

i 
15" 

1 16 

MAX. 

26 

MAX.

GLASS 3U16 

!1 1 II 

TUi1G•SOL 

DUPLEX—DIODE TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

14±10~ VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION BOTTOM VIEW 
SMALL BUTTON 

9 P 1 N, BASE 

9KR 

fHE 14GT8 IS A DUPLEX—DIODE, HIGH—MU TRIODE DESIGNED FOR USE AS AN FM 
DETECTOR AND AF VOLTAGE AMPLIFIER. IT HAS SEPARATE CATHODES FOR EACH OF 
THE DIODE SECTIONS AND THE TRIODE SECTION. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%TERNAL SH I ELD 

TRIODE GRID TO PLATE 1.$ µµf 

TRIODE INPUT 1.6 µµf 

TRIODE OUTPUT 0,21{ µµf 

GRID TO DIODE #1 PLATE, MAX. 0.09 µµf 

GRID TO DIODE #`L PLATE, MAX. 0.07 µµf 

DIODE #1 INPUT 2.4 µµf 

DIODE #2 INPUT 2.4 µµf 

DIODE #1 CATHODE TO ALL 6.5 µµf 

DIODE #2 CATHODE TO ALL (, jE µµf 

RATINGS 

INTERPRETED ACCORDING TO DESIGN MA%I MUM SYSTEM 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM POSITIVE DC GRID VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL DC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

MAXIMUM DIODE CURRENT FOR CONTINUOUS 

OPERATION, EACH DIODE 

CONTINUED ON FOLLOWING PAGE 

14t1O% VOLTS 

330 voLTs 
Q VOLTS 

1.1 WATTS 

7.00 VOLTS 

'ZOO VOLTS 

200 voLTs 

5.O MA. 

TONG-GOL ELCCTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY, U.S.A., JULY 1, 1960 PLATE #5908 



14 GT8 TENTATIVE DATA 

TUNG•30L  ~ 

CONTINUED FRON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID VOLTAGE 

AMPLIFICATION FACTOR 

PLATE RESISTANCE S APPROX. 

TR ANSCONDUCTANCE 

PLATE CURRENT 

AVERAGE DIODE CURRENT, EACH DIODE 

WITH 5.0 VOLTS DC APPLIED 

I4+]O% VOLTS 

0.15 AMP. 

250 voLTs 
—3.0 voLrs 
72 

72 OOO OHMS 
1 000 µMHos 
O.7 MA. 

1H MA. 

DESIGN-YA%IYUN RATINGS ARE LIMITING VA IU ES OF OP FRAYING AND ENVIRONN EN TAI CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED RY ITS PUBLISHED DATA, ANO SM OU ID 
NOT BFI E%CEEOED UNDER THE NORST PROBABLE LONDITI ON S. THE DEVICE MANUFACTURER LHOOS ES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CN ANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN OEV ICE CHARACTERISTICS. THE 
EQUIPMENT MANUFACTURER SN OU lO DESIGN SO THAT INITIALLY AND TX ROUGMOUT LIFE NO DESIGN-NA%INUN 
V AIUE FOR THE INTENDED SERVICE IS EXCEED EO KITH A BOGEY DEVICE -UNDER THE WORST PROBAR IE 
OPERATING CON DITIONS MITH RESPECT TO SUPPLY-VOLTAGE VAgIAT10N, EOUI PNENT COMPONENT VARIAT ION, 
EQUIPMENT CONTROL ADJ USTNENT. LOAD VARIATION, SIGNAL VARIATION,, ANO ENVIRON IE NTAI CONDITIONS. 
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TENTATI V E DATA 14GT8 

14GT8 

TRIODE SECTION 

E{ = 14 Volts 
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14GT8 TENTATIVE DATA 
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TENTATIVE DATA 15A8 

i 

3" ~, 
116 

MAX. 

T-9 

9
.. 

5" 
3 16 
MAX. 

3 ~" 8 
MAX. 

132 ~ 
MAX 

GLASS BULB 
SKIRTED MINIATURE 

CAP 

TUNG•SaL 

TRIODE PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

15.0 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SHORT INTERMEDIATE 
SHELL $ PIN OCTAL 

8 GS 

THE 15A8 IS A MEDIUM MU TRIODE AND BEAM PENTODE DESIGNED FOR USE AS A 
COMBINED VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIER. THERMAL CHARAC—
TERISTICS OF THE HEATER ABE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES 
DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHEF 
TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 

GRID #1 TO PLATE 

INPUT 

OUTPUT 

TRIODE PENTODE 

3.4 0.7 uuf 
2.6 11 uuf 
0.9 5.0 uu 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

MAXIMUM HEATER-CATHODE VOLTAGE 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC 
TOTAL DC AND PEAK 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID #2 DISSIPATION 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 

FIXED BIAS 

SELF BIAS 

HEATER WARM-UP TIME A

TRIODE 

15.0 

200 

200 
30G 

2.5 

1.0 

PENTODE 

VOLTS 

VOLTS 

VOLTS 
VOLTS 

3OO VOLTS 

150 VOLTS 

LO WATTS 
1.25 WATTS 

O.1 MEGOHM 

O.5 MEGOHM 

11 SECONDS 

AN EATER WARM-UP TIME IB DEFINED AS TXE TIME REQUIRED FOR THE VOLTAGE ACROSS 1ME NEATER TO RE ACN 
80% OF 1T5 RATED VOLTAGE AFTER APPLYING 4 TINES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE j TINES THE NONI NAL ME ATER OP ER ATI XG 
0. ESI STANCE. 

CONTINUED ON FOlLO WI MG PAGE 

TUN G-GOl EL ECTRIL INC. ELECTRIC TUBE DIVISION BL OO NFI EL D. NEW JERSEY. U.S.A. DE CENSER 1, 1y 55 PLATE 14542 



15A8 TENTATIVE DATA 

TUNG•SQL 

RATINGS — cor+rlD 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIERS

HEATER VOLTAGE 

TRIODE AS 
OSCILLATOR 

PENTODE AS 
TRIODE CONNECTED 

ANPLI FI ERA 

15.0 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO 

pC 

CATHODE 

100 VOLTS 

TOTAL DC AND PEAK 2OO VOLTS 

MAXIMUM PLATE VOLTAGE 3OO J00 VOLTS 

MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE 

(ABSOLUTE MAXLMUM) 1 2OO VOLTS 

MAXIMUM PEAK NEGATIVE PULSE GRID 

#1 VOLTAGE 400 25O VOLTS 

MAXIMUM PLATE DISSIPATION D 2.5 ~.~ WATTS 

MAXIMUM AVERAGE CATHODE CURRENT 20 4O MA. 

MAXIOOUM PEAK CATHODE CURRENT 7O 140 MA. 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 

SELF BIAS 2.2 2.2 MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

TRIODE PENTODE 

PENTODE 
TRIODE 

CONNECTED` 

HEATER VOLTAGE 15.0 15.0 15.0 15.0 VOLTS 

HEATER CURRENT O.G O.G O.G O.G AMP. 

PLATE VOLTAGE 9O 25O 11O 2`25 VOLTS 

GRID #1 VOLTAGE O —H —7.5 —3O VOLTS 

GRID #2 VOLTAGE 110 VOLTS 

PLATE CURRENT 9 9 45 25 MA. 

TRANSCONDUCTANCE 2 GOO 2 COO ~ JOO 3 HOO µMHOS 

AMPLIFICATION FACTOR 2O 2O G.O 
PLATE RESISTANCE (APPROX.) ~ 7OO 7 7OO 13 OOO 1 GOO OHMS 

PLATE CURRENT AT E~= 12. SV. 
2.j MA. 

PLATE CURRENT AT E~= 3g V. 7.4 MA. 

GRID #1 VOLTAGE FOR Ib=50µA —G.j —1~ VOLTS 

GRID #1 VOLTAGE FOR Iyy-O.5 MA. —4G VOLTS 

BFOR OPERATION IX A 525 LINE. 30 FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGI NEERIXG 
PRACTICE FOR TEL E41510X BROADCASTING STATI OX S: FEDERAL CONNUXICATION3 COMMISSION". TXE DUTY 
CYCLE OF THE VOI TAGE PULSE MUST NOT E%LEED 154 Of OME SCANNING CYCLE. 

CGR1D N2 CONNECTED TO PLATE. 

DIN STAGES OP ER ATI XG. WI TN GRID LEAN BIAS. AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 
N EANS IS RE QUIREO TO PROTECT THE TUBE IN ABSENCE OF EXCITATION. 



15CW5 

TUNc•so~ 
PENTODE 

MINIATURE TYPE 

2slz" 
MA% 

3062" 
MA% 

GLASS BULB 

BASE E9-1 
OUTLINE ORAWI NG 

J EDEC 6-4 

COATED UNIPOTENTIAL CATHODE 

AUDIO OUTPUT TUBE 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 9CV 

THE 15CW5 IS AN A.F. OUTPUT PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. 
IT IS INTENDED FOR USE IN COMBINED PHASE INVERTER AND PUSH—PULL APPLI—
CATIONS. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID #1 TO ALL OTHER ELEMENTS EXCEPT PLATE 

PLATE TO ALL OTHER ELEMENTS EXCEPT GRID #1 

PLATE TO GRID #1 (MAX.) 

GRID #1 TO HEATER (MAX.) 

11.8 
6.0 
0.6 

0.25 

pf 
pf 
pf 
pf 

HEATER CHARACTERISTICS AND RATINGS 

AVERAGE CHARACTERISTICS I5 VOLTS jOO MA. 

HEATER SUPPLY LIMITS• 

CURRENT OPERATION 3OOtZO MA. 

MAXIMUM RATINGS 
DESIGN CENTER VALUES - SEE EIA STANDARD RS-2j9 

PLATE VOLTAGE 

PLATE VOLTAGE WITHOUT PLATE CURRENT 

PLATE DISSIPATION 

GRID #2 VOLTAGE 

GRID #2 VOLTAGE WITHOUT CURRENT 

GRID #2 DISSIPATION 
GRID #2 PEAK DISSIPATION 

CATHODE CURRENT 

250 voLTs 
550 voLTs 
12 WATTS 

ZOO VOLTS 

5SO VOLTS 

1.75 WATTS 
() WATTS 

LOO MAMPS 

GRID #1 CIRCUIT RESISTANCE WITH AUTOMATIC BIAS 1 MEGOHM 

VOLTAGE BETWEEN HEATER AND CATHODE ZOO VOLTS 

PEAK VOLTAGE BETWEEN HEATER AND CATHODE 

(CATHODE POSITIVE WITH RESPECT TO HEATER)A jOO VOLTS 

CIRCUIT RESISTANCE BETWEEN CATHODE AND HEATER 2O OOO OHMS 

AFOR SINGLE-ENDED PU SN-PULL APPLICATIONS: DC :OMPON ENT MA%. 150 VOLTS. 

CON TINU EO ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION r BLOOMFIELDr NEW JERSEY. U.S.A., DECEMBER lr 1961 PLATE #6j 4j 



15CW5 

TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

TYPICAL CHARACTERISTICS 

PLATE VOLTAGE lOG 170 ZOO VOLTS 

GRID #2 VOLTAGE lO0 170 --- VOLTS 
GRID #2 SUPPLY VOLTAGE --- --- 2OO VOLTS 
GR I D #2 SERIES RES 1 STOR INOT BYPAGG EDI --- --- 470 OHMS 
GRID #1 el As -6.7 -12.5 -17.3 VOLTS 

PLATE CURRENT 43 7O 6O MAMPS 

GRID #2 CURRENT j.O 5.O 4.1 MAMPS 

TRANSCON DU CTANCE 9 OOO 1O OOO $ $OO µMHOS 

PLATE RESISTANCE 23 OOO 23 OOO 2S OOO OHMS 

AMPLIFICATION FACTOR OF GRID 

#2 WITH RESPECT TO GRID #1 $ H $ 

OPERATING CHARACTERISTICS 
CLASS A 

ONE TUBE 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #2 SUPPLY VOLTAGE 

ZOO 
lOO 
--- 

170 
170 
--- 

ZOO 
--- 

ZOO 

VOLTS 

VOLTS 

VOLTS 

GRID #2 SERIES RESISTOR IXOT DYPASSEDI --- --- 470 OHMS 

GRID #1 BIAs -6.7 -12.5 -17.3 VOLTS 

PLATE LOAD RESISTANCE 2400 2400 2400 OHMS 

INPUT AF GRID #1 VOLTAGE S RMS 4.3 7.O 7.$ VOLTS 

ZERO- SIGNAL PLATE CURRENT 43 7O 6O MAMPS 

MAX.-SIGNAL PLATE CURRENT 4j 7O 62.5 MAMPS 
ZERO- SIGNAL GRID #2 CURRENT j.O 5.O 4.1 MAMPS 

MAX.-SIGNAL GRID #2 CURRENT 11 22 12,5 MAMPS 

TOTAL HARMONIC DISTORTION LO lO lO PERCENT 

POWER OUTPUT 1.9 5.6 5.2 WATTS 

OPERATING CHARACTERISTICS 

PLATE-VOLTAGE 

CLASS B 
PUSH PULL 

LOO 170 

CLASS AB 
PUSH PULL 

LOO 170 VOLTS 

GRID #2 VOLTAGE ~ 100 170 100 170 VOLTS 
GRID #1 BIAS - 11.4 - 20.5 OHMS 

COMMON CATHODE RESISTOR 135 120 OHMS 

LOAD RESISTANCE PLATE TO 

PLATE 3500 3500 3500 3500 OHMS 
INPUT AF GRID #1 VOLTAGE S RMS 7.9 14.6 7.O 1j.1 VOLTS 

ZERO- SIGNAL PLATE CURRENT 2X10 2X15 2X29 2x56 5 MAMPS 
MAX.- SIGNAL PLATE CURRENT 2x30.5 2X57.5 2x31 2x57.5 MAMPS 
ZERO- SIGNAL GRID #2 CURRENT 2x0.55 2x0.7 2X1.6 2x3.0 MAMPS 
MAX.-SIGNAL GRID #2 CURRENT 2x7.1 2X20.5 2x750 2X20.5 MAMPS 

TOTAL HARMONIC DISTORTION 2.$ 4.$ 3.O 4.5 PERCENT 

POWER OUTPUT 3.7 13.5 3.6 13.0 wnrrs 

CONTINUED ON FOLLOWING PA6E 



15CW5 

TUNo•so~ 
CONTINUED FROM PRECEDING PAGE 

OPERATING CHARACTERISTICS IN TRIODE CONNECTION 
CLASS A 

ONE TUBE 
IG RID M2 CONNECTED TO PLA TEI 

PLATE VOLTAGE lOO 17O VOLTS 

GRID BIAS —8.O - 15.1 VOLTS 

PLATE LOAD RESISTANCE 1200 1200 OHMS 

INPUT AF GRID VOLTAGE, RMS 5.7 10.8 VOLTS 

ZERO-SIGNAL PLATE CURRENT 3O 5O MAMPS 

MAX.-SIGNAL PLATE CURRENT 36.1 62 MAMP$ 

TOTAL HARMONIC DISTORTION 1O 1O PERCENTS 

POWER OUTPUT 0.52 2.1 WATTS 

CLASS AB PUSH PULL 

TWO TU6E5 

(GRID N2 CONNECTED TO PLATEI 

PLATE VOLTAGE lOO 17O VOLTS 

CATHODE RESISTOR 270 270 OHMS 
LOAD RESI ST ANCE~ PLATE TO PLATE 3500 3500 OHMS 

INPUT AF GRID VOLTAGE S RMS 7.3 13.4 voLrs 
ZERO-SIGNAL PLATE CURRENT 2X18 2x32.5 MAMPS 

MAX.-SIGNAL PLATE CURRENT 2X20 2X36 MAMPS 

TOTAL HARMONIC DISTORTION 3.2 3.8 PERCENTS 

OUTPUT PO`NER 1.0 3.9 WATTS 

PLATE D SSIPATION =  
12 WATTS 0 

r~ 

50 100 

15CW5 

If = 300 MILLIAMPERES 

EC2 = 170 VOLTS 

 TJ 

150 200 
PLATE VOLTS 

250 

—10 

—12 

14 

 'T 

—16 
18 

—20 

300 350 

TONG-GOL ELECTRIC INC., ELECTRON TUBE OIVIGION~ BLOOMFIELD. NEW JERSEY, U S.A.. DECEMBER 1961 PLATE *6344 
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15CW5 

-3 0 

15CW5 

If = 300 Mil l iamperes 

1: Eb = E~z = 200 Volts 
2: Eb = E~2 = 170 Volts 
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15EA7 

TUNO.80L 

DOUDLE-TRIODE 

COATED UNIPOTENTIAL CATHODE 

HEATER zG IP 

14.8 VOLTS° 0.4510.03 AMP.E 

AC OR DC 

ANY MOUNTING POSITION 

132 ~-
MAX. 
GLASS BULB 

INTERMEDIATE SHELL 
B PIN OCTAL BR-6 

OUTLINE DRAWING 

YK ~~~ IK 

2P 

BOTTOM VIEW 

BASING DIAGRAM 

J ED EC BBD 

THE 15EA7 IS A DISSIMILAR DOUBLE-TRIODE DESIGNED FOR USE AS A COMBINED 
VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIER IN TELEVISION RECEIVERS. 
SECTION ONE, A HIGH-MU TRIODE, IS INTENDED FOR SERVICE AS AN OSCILLATOR; 
SECTION TWO, A LOW-MU, HIGH PERVEANCE TRIODE, IS INTENDED FOR SERVICE AS 
AN AMPLIFIER. EXCEPT FOR HEATER RATINGS, AND HEATER WARM-UP TIME, THE 
15EA7 IS IDENTICAL TO THE 6EA7. 

GRID TO PLATE 
INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT EXTERN AI SHIELD 

SECTION 1 SECTION ! 

4.0 
2.2' 
0.6 

RATINGS 
INT ER PRET EO ACCORDING TO DESIGN MA%IMUM SYSTEM 

VERTICALq
OSCILLATOR 
SERVICE 

(SECTION 1) 

8.0 
6.0 
1.3 

VERTICAL A
DEFLECTION 
AMPLIFIER 

(SECTION 2) 

fµaf 

µµf 

µµf 

HEATER VOLTAGE 14,8 VOLTS 

MAXIMUM ALLOWABLE HEATER VOLTAGE 5.7 to 6.9 VOLTS 
MAXIMUM DC PLATE VOLTAGE 350 550 VOLTS 
MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE --- 1500 VOLTS 

MAXIMUM PEAK NEGATIVE GRID VOLTAGE 4OO 25O VOLTS 

MAXIMUM PLATE DISSIPATION 1.O lOe WATTS 

MAXIMUM DC CATHODE CURRENT --- 5O MA. 

MAXIMUM PEAK CATHODE CURRENT 175 MA. 

MAXIMUM HEATER—CATHODE VOLTAGE: 

.HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT ZOO ZOO VOLTS 

TOTAL DC AND PEAK ZOO ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TOCATHODE 

TOTAL DC AND PEAK ZOO ZOO VOLTS 

MAXIMUM GRID CIRCUIT RESISTANCE: 

WITH FIXED BIAS 1.O 1.O MEGOHMS 

WITH CATHODE BIAS 2.2 2.2 MEGOHMS 

HEATER WARM—UP TIME II SECONDS 

CONTINUED ON FOLLOWING PAGE 

T UN6-SOL ELECTkIC INC. ELECTRON TUBE DIVISION BLOOM FI ELD, NEW JERSEY, U. 5. 4. FE9RU ARY lr 1961 PLATE uE097 



15EA7 

TUNO•i0L 

C ON'INUEO FROM PR EC EED LNG PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AVERAGE CHARACTERISTICS 

SECTION I SECTION 2 
(OSCILLATOR) (AMPLIFIER) 

PLATE VOLTAGE 25O E)O 17S VOLTS 

GRID VOLTAGE -j.O QC ---'Z5 VOLTS 

AMPLIFICATION -FACTOR E~ --- 5.5 
PLATE RESISTANCE (APPROX.) 3Q QQQ 9QQ OHMS 

TR ANSCONDUCTANCE Q QQQ --- ( QQQ µMHOS 

PLATE CURRENT -2 .O LOO 4O MA. 
GRID VOLTAGE (APPROX.) 

Ib = 20 µAMPS. 5.3 VOLTS 

GRID VOLTAGE (A PPROX.) 

Ib - 200 µAMPS. -45 VOLTS 

DESIGN-MAX INUN RATINGS ARE LIMITING VALUES OF OPERATING AND. ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUB LISMED DATA. AND SMOU LD 
NOT BE EXCEEDED UNDER THE NORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES 7N ESE 
VALUES 70 PROVIDE ACCEPTABLE SERVICEAe1LITY OF THE DEVICE, TAXING R ESPONSIBILITY FOR 7ME 
Ef FEC TS OF CN ANG ES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
EQUIPMENT MANUFACTURER SNOU LD OES IGN SO TNAT INITIALLY AND THROUGH OUT II FE NO DESIGN-MAXI NUM 
VALUE FOR TXE INTENDED SERVILE IS EXCEEDED NITM A BOGEY DEVICE UNDER TXE NORST PROBABLE 
OPERATING CONDITIONS NITM RESPECT TO SU PPLT-VO ITAGE YARIATI ON, EOUI PMENT COMPONENT VARIATION 
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

AFOR OPERATION IN A 525-LINE, j0-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL LONNUN (CATIONS COMMISSION", THE DUTY C7L LE 
OF TXE VOLTAGE PULSE YU ST NOT E%C EED l5f OF ONE SCANNING CYCLE. 

B IN STAGES OPERATING WITH GRID-LEAK BIAS, AN ADEQUATE CATHODE-BIgS RESISTOR OR OTHER 
SUITABLE MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

CAPPLIED FOR SHORT INTERVAL (TWO SECONDS MpXIMUMI 50 AS NOT TO DAMAGE TUBE. 

~TME TIME REQUIRED FOR THE VOLTAGE ACROSS TH E~•H EA TER TO REACX BOf OF ITS RATED VALUE AFTER AP-
PLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING OF TXE TUBE HEATER IN SERIES WITH 
A RESISTANCE EQUAL TO j TIMES THE RATED HEATER VOLTAGE DI VIOED BY THE RATED NEATER CURRENT. 

DX EATER YO ITAGE AT BOGEY HEATER CURRENT. 

EFOR SERIES HEATER OPERATION, THE EQUIPMENT DESIGNER SHALL DESIGN THE EQUIPMENT 50 THAT NEATER CURRENT IS CENTERED AT THE SPECIFIED BOGEY VALUE, WITH HEATER SUPPLY VARIATIONS RESTRICTED TO MAINTAIN NEATER CURRENT WITHIN THE SPECIFIED TOLERANCE. 



15EW6 

TUNo•so~ 
PENTODE 

MINIATURE TYPE 

Max 

11111 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

15.0 VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

7CM 

THE 15EW6 IS A SHARP CUTOFF PENTODE IN THE 7 —PIN MINIATURE CONSTRUCTION 

AND HAS BEEN DESIGNED FOR INTERMEDIATE AMPLIFIER SERVICE IN TELEVISION 

RECEIVERS. EXCEPT FOR HEATER RATINGS, THE 15EW6 IS IDENTICAL TO THE 6EW6. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID #1 TO PLATE (MAX.) 

INPUT 

OUTPUT 

WITH MITHOUT 
SHIELDA SHIELD 

0.03 0.04 
10.0 10.0 
3.4 2.4 

µµf 
µµf 
µµf 

RATINGS 
INTE0.PRETEO ACCORDING TO DESIGN-MA%IMUM VALUES 

HEATER CURRENTS 0.150±0.009 AMP. 
MAXIMUM PLATE VOLTAGE 33O VOLTS 

MAXIMUM SCREEN— SUPPLY VOLTAGE 33O VOLTS 

MAXIMUM SCREEN VOLTAGE SEE sCR EEx RATING CHART 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE O VOLTS 

MAXIMUM PLATE DISSIPATION 3.1 WATTS 

MA%IMUM SCREEN DISSIPATION 0.65 WATTS 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT LOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 2OO VOLTS 

O E51 GN-.M A%IMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS OEFIN ED BY ITS PUBLISHED DATA, AND SHOULD 
NOT BE EXCEEDED UNDER THE WORST PROBABLE CONOITI ON S. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVILEABI CITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CON OITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
EQUIPMENT MANUFACTURER SHOULD DESIGN 50 THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MA%IMUM 
VALUE FOR THE INTENDED SERVICE IS E%CEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
EQUIPMENT CONTROL ADJUSTMENT, LO0.D VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

AWITH E%T ERNAL SHIELD IEIA 3161 CONNECTED TO CATHODE. 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLO OMFIELD, NEW JERSEY, U.S.A. JANUARY 1, 1961 PLATE A6072 



15EyV6 

TONG-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 12S VOLTS 

SUPPRESSOR, CONNECTED TO CATHODE AT SOCKET 

SCREEN VOLTAGE 125 VOLTS 

CATHODE- BIAS RESISTOR 56 OHMS 

PLATE RESISTANCE (APPROX.) O.2 MEGOHMS 

TRANSCONDUCTANCE L4 OOO µMHOS 

PLATE CURRENT ]. ]. MA. 

SCREEN CURRENT 3•Z MA. 

GRID #1 VOLTAGE (APPROX.) Ib 20 µAMPS. - 3.5 VOLTS 

gTME EQUIPMENT DE516N ER SHALL 50 DESIGN THE EQUIPMENT THAT THE FILAMENT VOLTAGE IS CENTERED Al 
THE SPECIFIED BOGEY VALUE. 

 J 
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16GK6 

GLASS BULB 

MINIATURE BUTTON 

9 PIN BASE E9-1 

OUTLINE DRAWING 

J EDEC A-N 

TUNG•SGL 

PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

AUDIO AMPLIFIER 

FOR 

HEATER SERIES STRING OPERATION 

ANY MOUNTING POSITION 
BOTTOM VIEW 

BASING DIAGRAM 

J EDEL 9GH 

THE 16GK6 IS A POWER PENTODE AUDIO AMPLIFIER IN THE 9 PIN MINIATURE CON-
STRUCTION. IT IS DESIGNED FOR SERVICE IN THE OUTPUT STAGE OF HIGH QUALITY 
AUDIO AMPLIFIERS. EXCEPT FOR HEATER RATINGS, THE 16GK6 IS IDENTICAL TO 
THE 6GK6. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: Gi TO P (MAX.) .lu pf 
INPUT: Gi TO ALL lO.O pf 
OUTPUT: P TO ALL 7.O pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%IMUM VALUES - SEE EIA STANDARD RS-2j9 

AVERAGE CHARACTERISTICS 16.0 VOLTS 3OO 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION 3OOtQO Mu. 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

H ENTER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER WARM—UP TI ME'A

100 VOLTS 

100 voLTS 

11 SECONDS 

A 
HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUI REO FOR THE VOLTAGE ACROSS THE NEATER TO REACH 

BO% OF ITS RATED VOLTAGE AFTER APPLYING N 71 MES RATED HEATER VOLTAGE 70 A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITN A RESISTANCE OF VALUE 3 TIMES THE NOMINAL MEA TE0. OPERATING 

RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

1 

 J 
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16GK6 

~  TUNo•ao~ 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MA%IMUM VALUES - SEE EIA STANDARD RS-2j9 

PLATE VOLTAGE 3308 VOLTS 
PLATE SUPPLY VOLTAGE 6O5 VOLTS 

GRID #2~VOLTAGE 330 VOLTS 
GRID #2 SUPPLY VOLTAGE 605 VOLTS 
NEGATIVE GRID #1 VOLTAGE LOO VOLTS 
PLATE DISSIPATION 13,28 WATTS 

GRID #2 DISSIPATION (AVERAGE) 2 WATTS 
GRID #2 DISSIPATION S PEAK 4 WATTS 

CATHODE CURRENT (AVERAGE) 65 MA. 

GRiD #1 VOLTAGE FOR GRID CURRENT STARTING 

POINT WITH Ic1 — 0.3 µA. -1.3 VOLTS 

GRID CIRCUIT RESISTANCE: 

FIXED BIAS O.3 MEGOHM 

SELF BIAS 1.O MEGOHM 

TYPICAL OPERATING CHARACTERISTICS 

CLASS A AMPLIFIER 

PLATE VOLTAGE Z5O VOLTS 

GRID #2 (SCREEN) VOLTAGE 25O VOLTS 

GRID #1 (CONTROL—GRID) VOLTAGE -].3 VOLTS 

CATHODE BIAS RESISTOR 135 OHMS 

PLATE RESISTANCE (APPROX.) 3$000 OHMS 

TR ANSCONDUCTANCE 11300 µMHOS 

PLATE CURRENT ZERO SIGNAL 4$ MA. 

GRID #2 CURRENT, ZERO SIGNAL 5.5 MA. 

LOAD RESISTANCE 5200 OHMS 

TOTAL HARMONIC DISTORTION (APPROY.) LO PERCENT 

POWER OUTPUT S MAXIMUM SIGNAL 5.] WATTS 

AMPLIFICATION FACTOR OF GRID #2 WITH RESPECT i0 

GRID #1 ZERO SIGNAL 19 

PUSH PULL AMPLIFIER - VALUES FOR TWO TUBES 

CLASS AB CLASS B -

PLATE VOLTAGE 25O 3OO 25O 3OO VOLTS 

GRID #2 (SCREEN) VOLTAGE 257 3OO 25O 3OO VOLTS 

GRID #1 (CONTROL—GRID) VOLTAGE --- --- —11.6 -lu.] VOLTS 

CATHODE BIAS RESISTOR 13O 130 --- --- OHMS 

GRID TO GRID INPUT VOLTAGE 
PEAK A—F 22.4 ZFS 2`2.4 2$ VOLTS 

PLATE CURRENT, ZERO SIGNAL 62 ]2 2O 15 MA. 

PLATE CURRENT S MAXIMUM SIGNAL ]5 92 ]5 92 MA. 

GRID #2 CURRENT S ZERO SIGNAL ] $ 2.2 1.6 MA. 

GRID #2 CURRENT, MAXIMUM SIGNAL 15 22 15 22 MA. 

LOAD RESISTANCE S PLATE—TO—PLATE $OOO $OOO $OOO $OOO OHMS 

TOTAL HARMONIC DISTORTION 

(APPROX.) 3 4 3 4 PERCENT 

POWER OUTPUT S MAXIMUM SIGNAL 11 1] 11 1] WATTS 

B 
WN EN THE HEATER AND POSITIVE VOLTAGE ARE OBTAINED FROM A STORAGE BATTERY BY NEANS OF A VIBRAIOP 

THE MA%IMUM VALUES OF THE PLATE ANO GRID 2 VOLTAGES ARE 275 VOLTS AND THE PLATE DISSIPATION IS 
9.9 WATTS. 



17AX3 

TtlNG•SOL 

DIODE 
COMPACTRON 

,~ V.188~y
MAX 

2.625~~ 
MAX. 

COATED UNIPOTENTIAL CATHODE 

IC 

DAMPING DIODE APPLICATIONS P 
a 

IN TV RECEIVERS 
2.250• NC 
MAX 

NC 

1 ANY MOUNTING POSITION 

GLASS BULB 

BUTTON 

12 PIN BASE E12-70 

OUTLINE DRAWING 
J EDEC 9-59 

IC K 

H 
BOTTOM VIEW 

H 

BASING DIAGRAM 

J ED EC 12BL 

IC 

IC 

NC 

THE 17AX3 IS A HEATER-.CATHODE SINGLE DIODE IN THE COMPACT 12 PIN T-9 CON—

STRUCTION. ITS HIGH HEATER AND CATHODE INSULATION IS DESIGNED FOR USE AS 

A DAMPING DIODE IN T.V. RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

CATHODE TO PLATE AND HEATER: K TO (P+H) 

PLATE TO CATHODE AND HEATER: P TO (K+H 

HEATER TO CATHODE: (H TO K) 

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

AVERAGE CHARACTERISTICS 

HEATER WARM- UP TIME*

16.8 VOLTS 

HEATER SUPPLY LIMITS: 

CU P.RE NT OPERATION A

61AXIMUM HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

OC COMPONENT 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL DC AND PEAK 

7.5 

5.5 
2.8 

pf 

pf 

pf 

47O MA. 

I1 SECONDS 

u50±30 MA. 

900 voLTs 
SOOO VOLTS 

ZOO VOLTS 

3OO VOLTS 

A 
FOR SERIES HEATER OPERATION, THE EQUIPMENT DESIGNER SHALL SO OEGIGN THE EQUIPMENT THAT 7HE 
HEATER CU RRERT IS AT TnE SPECIFIED BOGEY VALU E r WITH HEATER SUPPLY VARIATIONS RESTRICTED TD 

MAINTAIN NEATER CURRENT WITHIN THE SP ECI FI EU TOLERANCE. 

CONTINUED ON FOLLOWING PAGE 

TUNG—SOL ELECTRIC INC., ELECTRON TUDE OI VISION, BLOOMFIELD, NF.W JERSEY, U.S.A. NOVEMBER 1, 1962 PLATE W661y 



17AX3 

TUNO•SOL 

CONTINUED FROM' PRECEDING PAGE 

MAXIMUM RATINGSB
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

TV DAMPER SERVICE 

PEAK INVERSE PLATE VOLTAGE SOOO VOLTS 
PLATE DISSIPATION 5,3 WATTS 
STEADY—STATE PEAK PLATE CURRENT 1000 MA. 
DC OUTPUT 165 MA. 

AVERAGE CHARACTERISTICS 

T UOE VOLTAGE DROP 

Ib = 250 MILLIAMPERES DC 32 voLTs 

SIMILAR TYPE REFERENeE: Excebt {or heater ratings, the 17AX3 is identical to the 
6AXg and the iaAXg. 

HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO 
REACH BO% OF ITS RATED VOLTAGE AFTER APPLYING t TIMES RATED HEATER VOLTAGE TO A CIRCUIT 
CONSISTING OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE THREE TIMES THE NOMINAL 
HEATER OPERATING RESISTANCE. 

O FOR OPERATION IN A 545-LINE~ j0-FRAME STSTEN AS DESCRIBED IN "ST AN OAR DS OF GOOD ENG iNEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTT CTCLE 
OF THE VOLTAGE PULSE MUST NOT EXL EEO 154 OF ONE SCANNING NYC IE. 
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TENTATIVE DATA 17AX4GT 

GLASS BULB 

TUNo•so~ 

D I ODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

16.8 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SHORT INTERMEDIATE 
SHELL 6 PIN OCTAL 

4CG 

THE 17AX4GT IS A HEATER-CATHODE TYPE DIODE DESIGNED FOR USE IN HORI-
ZONTAL FREQUENCY DAMPER SERVICE IN TELEVISION RECEIVERS. IT IS DESIGNED 
TO WITHSTAND HIGH VOLTAGE PULSES OF LINE FREQUENCY BETWEEN CATHODE AND 
BOTH HEATER AND PLATE ELEMENTS, SUCH AS NORMALLY ENCOUNTERED IN "DIRECT-
DRIVE" CIRCUITS. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED 
SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED 
PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 
EXCEPT FOR HEATER RATINGS AND HEATER WARM--UP TIME, THE 17AX4GT IS IDENT-
ICAL TO THE 6AX4GT. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH NO E%TERN AL SXIElO 

HEATER TO CATHODE 7.5 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER BY STEM 

DESIGN CENTER VALUES 
HEATER VOLTAGE X6.5 VOLTS 

HEATER CURRENT D.45 AMP. 
MAXIMUM HEATER CATHODE VOLTAGE; 

HEATER POSITI VE WITH RESPECT TO CATHODE 

T OTALMDC N AND PEAK 
3QQ VOLTS 

tu~llll VOLTS 
HEATER NEGATIVE WITH RESPECT TO CATHODE 
DC COMPONENT 9O S VOLTS 
TOTAL DC AND PEAK 4 DSB VOLTS 

MAXIMUM PEAK INVERSE PLATE VOLTAGE A 4000 VOLTS 

MAXIMUM STEADY STATE PEAK PLATE CURRENT 600 MA. 

MAXIMUM TRANSIENT PEAK ELATE CUR RENTC 3.D AMP. 

MAXIMUM DC OUTPUT CURRENT 125 MA. 

TUBE VOLTAGE DROP WITH TUBE CONDUCTING 2'50 MA.~ 32 VOLTS 

HEATER WARM-UP TIME ~APPROX.~# 11,0 SECONDS 

AAPPLICABLE WHERE THE DUTY LY CLE Of THE VOLTAGE PUL BE DOES NOT EXCEED 154 OF ONE SCANNING 
CYCLE, AND ITS DURATION IS LIMITED TO 10 MICROSECOND S. 

CTXIS RATING APPLIES TO HOT SWITCNI NG WHERE TRANSIENT DURATION DOES NOT E%C EED 0.2 SECONDS. 

S VAL OF GIVEN IS TO BE CONSIDERED AS AN ABSOLUTE NA%I NUN RATING. IN TXIS CASE. TXE COMBINED 
EFFECT OF SUPPLY-VOLTAGE VARIATION. NA XUFACTURING VARIATION INCLUDING COMPONENTS IN TXE 
E DUIPNENT, AND ADJUST IE XT OF EQUIPMENT CONTROLS SHOULD NOT CAUSE THE RATED VALUE TO BE 
EXCEEDED. 

TUN G-SOL ELECTRIC INC. EL ECINON TUBE DIVISION BL OOMFI ELD NEW JERSEY. U. S. A- MAY lr 1956 PLATE Nu677 



17AX4GT TENTATIVE DATA 
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17AX4GT 
Ef = 16.8 Volts 
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ENE ATER WARM-UP TINE IS DEFINED AS THE TINE REQUIRED FOR THE VOLTAGE ACA O55 THE HEATER TO PEACH 

BOS OF ITS RATED VOLTAGE AFTER APPLYING 'I TINES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE NEATER IN SERIES wI TM A RESI ST AMOE OF YALUE j TIMES THE NOMINAL HEATER OPER ATIMG 

RESISTANCE. 



TENTATIVE pgTA 17AX4GTA 

3" 
116 
MAx 

/ ~ 

T-9 

~u~ U~ 132 
MAx. 

GLASS BULB 

23. 

a 
MAX 5" 

3 16 
MAx. 

TUN0~80t 

DIODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

16.8 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
INTERMEDIATE-SHELL 

5 PIN OCTAL 

4CG 

THE 17AX4GTA IS A SINGLE HEATER-CATHODE TYPE DIODE INTENDED FOR SERVICE 
AS THE DAMPING DIODE IN THE HORIZONTAL-DEFLECTION CIRCUIT OF TELEVISION 
RECEIVERS. IT WAS DESIGNED TO WITHSTAND HIGH PULSE VOLTAGES BETWEEN THE 
PLATE AND CATHODE WHICH MAKES THE TUBE PARTICULARLY USEFUL IN AUTOTRANS-
FORMER DEFLECTION SYSTEMS IN WHICH HIGH PULSE VOLTAGES ARE APPLIED TO 
THE CATHODE OF THE DAMPER TUBE. EXCEPT FOR NEATER CHARACTERISTICS,TYPE 
17AX4GTA IS IDENTICAL TO THE 6AX4GT8 AND THE 12AX4GT6. 

DIRECT INTERELECTRODE CAPACITANCES - APt~Rox. 
WITHOUT EXTERNAL SHIEID 

CATHODE TO PLATE AND HEATER 

PLATE TO CATHODE AND HEATER 

HEATER TO CATHODE 

RATINGS A 
INTERPRETED ACCORDING TO DESIGN NA%I NUN STST EN 

8.5 /lµf 
5.0 µµf 
4.0 µµf 

TV DAMPER SERVICE 

HEATER VOLTAGE 16.A VOLTS 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 4400 VOLTS 

MAXIMUM PLATE DISSIPATION 5.j WATTS 

MAXIMUM STEADY- STATE PEAK. PLATE CURRENT lOOO MA. 

MAXIMUM DC OUTPUT ~C UR RENT 165 MA. 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT LOO VOLTS 

TOTAL DC AND PEAK jOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC COMPONENT 9OO VOLTS 

TOTAL DC AND P,E AK 5000 VOLTS 

HEATER WARM-UP TIME* (APPRO X.) 11,0 SECONDS 

#NEATER NARK-UP TIME IS OE FINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACN 
ROf OF ITS RATED YOITAGE AFTER APP LTING 4 TINES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUOE HEATER IN SERIES NITH A RESISTANCE OF VALUE 3 TINES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

TONG-SQL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELD, NEW JERSEY, U.S.A. AUGUST 1,1960 PLATE 15959 



17AX4GTA TENTATIVE DATA 

TONG-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AVERAGE CHARACTERISTICS 

HEATER VOLTAGE lE.B VOLTS 

HEATER CURRENT B 0.45 AMP. 

TUBE VOLTAGE DROP Ib 250 MA. DC 32 VOLTS 

NOTE: 

OPERATION OF TXIS TVBE AS A POWER RECTIFIER IS NOT RECOMMENDED. 

A FOR OPERATION IN A 525-LINE. j0-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION Bfl OAOCA ST STATIONS: fEDERAL COMMUNICATIONS COMMISSION"~ THE DUTY CYCLE 
OF THE VOLTAGE PULSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE. 

DESIGN-NA%IYUN RATINGS ARE LIMITING VALUES OF OPERAT ING AND ENVIRONN ENTAI CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SN OU LD 

NOT BE E%CEEOED UNDER THE MORST PROBABLE CONDITIONS. THE DEVICE NANUFACTUfl ER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVILE D TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
E QUIPYENT MAMU FACTO RER SMOU LD DESIGN 50 THAT INITIA LLT AND TH RDUGNOUT LIFE NO DESIGN-MAXIMUM 

VALUE FOR THE INTENDED SERVILE IS EXCEEDED NITN A BOG PY DEVICE UNDER rNE WORST PROBABLE 

OPERATING CON 01710X5 WITH RESPECT TO SUPPLY-VOLTAGE VARIATION S EQUIPMENT COMPONENT VARIATION 

E OUIPN ENT CONTROL ADJ USTMEM T. LOAD VARIATION. SIGNAL VARI ATION~ ANO ENVIRONMENTAL CONDITION 9. 

B FOR SERIES HEATER OPEflATI ON, EQUIPMENT SMOU LD BE 50 DESIGNED SO THAT AT NORMAL SUPPLY VOLTAGE 
BOGEY TUBES WILL OPERATE AT THIS VALUE OF HEATER CURRENT. 
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17BE3 

TUNG•SGL 

DIODE 

COMPACTRON 

1.188~~ 
1.062 

t 
2.875 
MAX T-9 

~IM1 ~© 

GLASS BULB 

BUTTON 

12 PIN BASE E17-70 

OUTLINE DRAWING 

JEDEC 9-60 

i 
2.500~~
2.250 

l

FOR TV DAMPING NC 

DIODE APPLICATIONS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

K 

H H 

BOTTOM VIEW 

BASING DIAGRAM 
JEDEC I4 GA r 

SOCKET TERMINALS 5,6,8 AND 9 
SHOULD NOT BE USED AS TIE POINTS. 
IT IS FURTHER RECOMMENDED THAT 

THE SOCKET CLIPS FOR 
THESE PINS BE REMOVED. 

THE 178E3 IS A COMPACTRON, SINGLE HEATER-CATHODE TYPE DIODE INTENDED FOR SERVICE 

AS THE DAMPING DIODE IN THE HORIZONTAL DEFLECTION CIRCUIT OF TELEVISION RECEIVER. 

EXCEPT FOR HEATER CHARACTERISTICS AND RATINGS, THE 178E3 IS IDENTICAL TO THE 66E3 
AND THE 128E3. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT EXTERNAL SHIELD 

CATHODE TO PLATE AND HEATER: K TO (P+H) 10 pf 
PLATE TO CATHODE AND HEATER: P TO (K+H) 8.0 pf 
HEATER TO CATHODE: (H TO K) 3.4 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-~39 

AVERAGE CHARACTERISTICS 

HEATER WARM-UP TIMEA

16.8 VOLTS 450 MA 

I1 SECONDS 

HEATER SUPPLY LIMITS: 

CURRENTOPERATION 450±30 MA 
MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
DC COMPONENT 900 VOLTS 
TOTAL DC AND PEAK 5000 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC COMPONENT 100 VOLTS 
TOTAL DC AND PEAK 300 VOLTS 

CONTINUED ON FOLLOWING PAGE 

7UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERS EY,_U. S. A. JULY 1,1964 PLATE #6895 



17BE3 

TUNG•soL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES B- SEE EIA STANDARD RS-239 

TV, DAMPER SERVICE 

PEAK INVERSE PLATE VOLTAGE 5000 VOLTS 

PLATE DISSIPATION 6.5 WATTS 

STEADY STATE PEAK PLATE CURRENT 1200 MA 

DC OUTPUT CURRENT 200 MA 

AVERAGE CHARACTERISTICS 

TUBE VOLTAGE DROP, Ib = 350 MA. DC 25 VOLTS 

A 
HEATER WAR M~UP TIME IS Ut FIN EU AS THE TIME Rt OUIRED FOR THE VOLTAGE ACROSS THE HEATER TO 

REACH BO% OF ITS RATED VOLTAGE AFTER APPLYING d TIMES HATED HEATER VOLTAGE TO A CIRCUIT 

CONSISTING OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE THREE TIMES THE NOMINAL 

HEATER OPERATING RESISTANCE 

B 

FOR OPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IN 'STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCASTING STATIONS; FEDERAL COMMUNICATIONS COMMISSION'. THE DUTY 
CYCLE OF THE VOLTAGE PULSE NOT TO EXCEED 15 PERCENT OF A SCANNING CYCLE. 



17BE3A 

OUT{.INE DRAWING 

JEDEC 9-60 

1.18811
1.062 

2.8751
MAX 

\I 

T-9 
GLASS 

r  ZO ~~ 

i 
2.500 11
2.250 

BASE 12 PIN BUTTON 
JEDEC E12.70 

i

TUNG•SOL 

DIODE 

COMPACTRON 

FOR TV DAMPING 

DIODE APPLICATIONS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

BASING DIAGRAM 

JEDEC I2GA 

NC K 

H H 

BOTTOM VIEW 

BASING DIAGRAM 
J EDEC I2 GA 

SOCKET TERMINALS 5,6,8 AND 9 
SHOULD NOT BE USED AS TIE POINTS. 
IT IS FURTHER RECOMMENDED THAT 

THE SOCKET CLIPS FOR 
THESE PINS BE REMOVED. 

THE 17BE3A IS A COMPACTRON, SINGLE HEATER-CATHODE TYPE DIODE INTENDED FOR SERVICE 

AS THE DAMPING DIODE IN THE HORIZONTAL DEFLECTION CIRCUIT OF TELEVISION RECEIVERS. 

EXCEPT FOR HEATER CHARACTERISTICS AND RATINGS, THE 17BE3A IS IDENTICAL TO THE 68E3A 

AND THE 128E3A. THE b'OLTAGE DROP OF THIS TYPE IS LOWER THAN THAT OF THE 178E3. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox 
WITHOUT EXTERNAL SHIELD 

CATHODE TO PLATE AND HEATER: K TO (P+H) 10 pf 
PLATE TO CATHODE AND HEATER: P TO (K + H) 8.0 pf 
HEATER TO CATHODE: (H TO K) 3.4 pf 

NEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 16.8 VOLTS 450 MA 

HEATER WARM-UP TIME SFE BELON+ 11 SECONDS 

HEATER SUPPLY LIMITS: 
CURR ENT OPERATION 450±30 MA 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC COMPONENT 900 VOLTS 

TOTAL DC AND PEAK 5000 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC [OMPONENT 100 VOLTS 
TOTAL DC AND PEAK 300 VOLTS 

NEATER NARY-UP TIME I$ DEFINFD AS THC TIME REOUIREO FOR THE YOL TALE ACROSS THE NEATFR TO REACN 
BO¢ OF IT$ RATF.O VOl7AGE AFTER APPLY LNG V TIYE'~ RATED NEATER VOLTAGE TO A [IaCUIT CONSISTING 
OF THE TUflE NEATER IN SERIFS NITN A RFC IST ANCF OF VALUE 1 71uFS THE NOMINAL NEATEa OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELO, NF.W JERSEY, U.S.A., JULT 7, 1968 PLATE N7012 



17BE3A 

TUNG•80L 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-739 

TV DAMPER SERVICE SEE BELOW 

PEAK INVERSE PLATE VOLTAGE 5000 VOLTS 

PLATE DISSIPATION 6.5 WATTS 

STEADY STATE PEAK PLATE CURRENT 1200 MA 

DC OUTPUT CURRENT 200 MA 

FOR OPERATION IN A 575-LINE, 30-FRAME SYSTEM AS DESCRIBED IN 'STANDARDS OF GOOD ENGINEERING 

PRACTICE FOR TELEVISION BROADCASTING STATIONS; FEJE RAL COMMUNICATIONS COMMISSION'. THE DUTY 

CYCLE OF THE VOLTAGE PULSE MUST NOT EXCEED IS PEkC EN7 OF ONE SCANNING CYCLE. 

AVERAGE CHARACTERISTICS 

TUBE VOLTAGE DROP, Ib = 350 MA. DC 22.5 VOLTS 

 J 



17BF1 1 

TUNG•SOL 

DUAL PENTODE 

COMPACTRON 

OUTLINE 
JEDEC }58 

1.188` MAx 

BASING DIAGRAM 
JEDEC I2EZ 

2Gz 2P 

FOR 
2G3 A L9 IGI 

FM DETECTOR 
NCO  OIK,IGJ 

I 

~ ~~ 

2A00' AND AUDIO OUTPUT 
~=_ 1.750' 2G1© ~ O' IG2 

IN T.V. RECEIVERS 

2.375' MAx 2K,IS© ~ OIP 

BASE 12 PIN BUTTON 
JEDEC E12.70 

COATED UNIPOTENTIAL CATHODE 

ANV MOUNTING POSITION 

H H 

BOTTOM VIEW 

THE TUNG-SOL 17BF11 IS A 12-PIN T-9 COMPACTRON CONTAINING TWO DISSIMILAR PENTODES. 

SECTION 1 IS A POWER PENTODE FOR AUDIO APPLICATION. SECTION 2 IS A DUAL CONTROL 

PENTODE INTENDED FOR USE AS FM DETECTOR IN TV CIRCUITS. ELECTRICALLY, SECTION 2 

IS SIMILAR TO TYPE 6DT6. EXCEPT FOR HEATER CHARACTERISTICS, THE 17BF11 IS IDENTICAL 

TO THE 68F11. 

DIRECT INTER ELECTRODE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

PENTODE 1 -GRID 1 TO PLATE 0.24 pf 

INPUT: (GI TO H+K+I.S.+G 2 ) 13 pf 

OUTPUT: (P TO H + K + I.S. + G2) 10 pf 

PENTODE 2 -GRID' 1 TO PLATE 0.036 pf 

GRIDI TO ALL (GI TO H+K+LS,+G 2 +G 3+p) 6.5 pf 

GRID 3 TO PLATE 3.2 pf 

GRID3 TO ALL (G3 TO H+K+LS.+G1+G2+P) g,0 pf 
GRID 1 TO GRID 3 0.11 pl 

COUPLING -PLATE TO PLATE 0.13 pF 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM SYSTEM -SEE EIA STANDARD RS•239 

AVERAGE CHARACTERISTICS 16.8 VOLTS 0.45 AMPS. 

HEATER WARM-UP TIME 1 I SEC. 

LIMITS OF SUPPLIED CURRENT 0.45 ± 0.03 AMPS. 
MAXIMUM HEATER-CATHODE VOLTAGE-BOTH SECTIONS 

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 

CONTINUED ON FOLLOWING PAGE 

TUNG-GOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELO, NF.W JERSEY, V.S.A., JUNE 1,1964 PLATE W100 f~ 



17BF1 1 

TUNG•sOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM SYSTEM -SEE EIA STANDARD RS-739 

SECTION 1 SECTION 2 

PLATE VOLTAGE 165 330 VOLTS 
GRID 2 VOLTAGE 150 VOLTS 

GRID 2 SUPPLY VOLTAGE 330 VOLTS 
POSITIVE DC GRID 3 VOLTAGE 28 VOLTS 

PLATE DISSIPATION 6.5 1.7 WATTS 

GRID 2 DISSIPATION 1.8 SEE CHART WATTS 

UP TO 150 VOLTS 1.1 WATTS 

CATHODE CURRENT 65 MA 

GRID 1 CIRCUIT RESISTANCE 

FIXED BIAS 0.25 MEGOHMS 

SELF BIAS 0.5 d1EGOHMS 

AVERAGE CHARACTERISTICS 

SECTION 1 SECTION 2 

PLATE VOLTAGE 145 150 VOLTS 
GRID 2 VOLTAGE 110 100 VOLTS 

GRID 3 VOLTAGE 0 VOLTS 

GRID 1 VOLTAGE —6.0 0 VOLTS 

CATHODE RESISTOR 560 OHMS 

PLATE CURRENT 36 1.3 MA 

GRID 2 CURRENT 3.0 2.0 MA 

TRANSCONDUCTANCE GRID 1 TO PLATE 8,600 1,000 µMHOS 
GRID 3 TO PLATE - 400 µMHOS 

PLATE RESISTANCE - AF'PROX. 0.03 0.15 MEGOHMS 

GRID 1 VOLTAGE FOR 16= 10 µA 4.5 VOLTS 

GRID 3 VOLTAGE FOR 18 = 10 µA -4.5 VOLTS 

TYPICAL OPERATION -CLASS Al POWER AMPLIFIER 

SECTION 1 

PLATE VOLTAGE 145 VOLTS 
GRID 2 VOLTAGE 170 vOLTs 

GRID 1 VOLTAGE -6.0 VOLTS 

PEAK AUDIO GRID 1 VOLTAGE 6.0 VOLTS 

LOAD RESISTANCE 3,000 OHMS 

MAXIMUM SIGNAL PLATE CURRENT 40 MA 

MAXIMUM SIGNAL GRID 2 CURRENT 9.0 MA 

TOTAL HARMONIC DISTORTION 10 

POWER OUTPUT 2.4 WATTS 
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TENTATIVE DATA 17BQ6GTB 

(~ 
3' 

MAX. 

T-9 

1= - ~I 
32 

MAX. 

CLASS BULB 
SKIRTED 

MINIATURE CAP 

1 
36 
MAX. 

3 
e. 

MAX. 

1 

  TUNG•SOL  

PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

16.8 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTI(JG POSITION 

BOTTGM VIEW 
INTERMEDIATE SHELL 

OR 
SHORT INTERMEDIATE SHILL 

7 PIN OCTAL 

6AM 

THE 178Q6GTBIS A BEAM POWER AMPLIFIER DESIGNED FOR USE AS A HORIZONTAL 
DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS• 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 

GRID TO PLATE O.G uuf 

INPUT 15 .Wtf 

OUTPUT 7 Nu.f 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER VALUES 

I UNL ESS DTNER WISE SP ECIFIEDI 

HORIZONTAL DEFLECTION AMPLIFIER A

HEATER VOLTAGE 16,8 VOLTS 

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

TOTAL DC AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC ZOO VOLTS 
TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM DC PLATE SUPPLY VOLTAGE 
(BOOST } OC POWER SUPPLY) GOO VOLTS 

MAXIMUM PEAK P051TIVE PLATE VOLTAGE (ABSOLUTE MAX.) G OOO VOLTS 

MAXIMUM PEAK NEGATIVE PLATE V OL TAGE 1 Z5O VOLTS 

MAXIMUM PLATE DISSIPATIONS 11 WATTS 

MAXIMUM PEAK NEGATIVE GRID #1 VOLTAGE 3OO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 2C'O VOLTS 

MAXIMUM GRID #2 DISSIPATION 2.5 WATTS 

MAXIMUM AVERAGE CATHODE CURRENT 11O MA. 

MAXIMUM PEAK CATHODE CURRENT 4OO MA. 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 0.47 MEGOHM 

MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT) 2ZO OC 

HEATER WARM-UP TIME (APPROX.)~ 11.0 SECONDS 

A FOR OPERATION IN' A 525-LINE. j0-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF G000 ENGINEERING 

PRACTICE FOP TELEVISION BROADCASTING STATIONS, FEDERAL COMMUNICATIONS COMMISSION". THE DUiY 

CYCLE OF THE VOLTAGE PULSE NOT TO E%'C EED 154 OF A SCANNING CY CI E. 

BIN STAGES OPERATING WI TN GRID LEAN BIAS. AN ADEQUATE CATM OOE BIAS RESISTOR OR OTHER SUITABLE 

MEANS 15 REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EMCI TATIOp. 

* HEPTER WARM-UP TIME IS DEFINED A5 THE TIME REQUIRED FOR THE VOLTADE ACROSS THE HEATER TO REACH 

804 OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE .T UBE HEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL HEATER OPEft ATING 

RESISTANCE. 

CONTINUED OX FOLIOWI NG PAGE 

~ J 

TUXG-SOl ELECTRIC INC. ELECTRON TUBE OI VI SION BLOOMFI EL D. NEW JERSEY. U.S.A. MARCH 1, 1958 PLATE M520% 



176Q6GTB TENTATIVE DATA 

ruNo•so` 

CONTINUED FRON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE Ib.H VOLTS 

HEATER CURRENT 0,45 AMP. 

PENTODE OPERATION:C

PLATE CURRENT 57 MA. 

GRID #2 CURRENT 2.I MA• 

T RANSCONDUC TA NCE 5 900 LLMHOS 

PLATE RESISTANCE I4 500 OHMS 

ZERO BIAS:D 

PLATE CURRENT 2E)O MA. 

GRID #2 CURRENT 26 MA. 

CUTOFF:E 

GRID #1 VOLTAGE (APPROX.) —43 VOLTS 

TRIODE AMPLIFICATION FACTOR F 4.3 

SIMILAR TPPE REFERENCE: Excebt for heater characteristics, the 17BQ6CTB is identical 

to the 6BQ6CTB. 

C 
WITN Eb = 250 V, Ec2 = 150 v, AXD Ecl = —22. 5V• 

DWI TN E B = EO V. AND EC2 = 150 V. (INSTANTANEOUS VALUE51 

E fOR I b = 1 MA. WITH E N = 250 V. AND Ec2 = 150 V. 

F _ _ 
WITH E N — Ec2 — 150 V. ANO Ecl =-22. 5V. 



TENTATIVE DATA 178Q6GTB 

176Q6GT6 
IEt=16.8 Volts 
Eo2 = 100 Volts 
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TENTATIVE DATA 17C5 

3°
4 -

MAX. 
1 123. 

8 
MAX. 

25. 
e 

MAX. 
I 

Iilll 

GLASS BULB 

TUNG•SOL 

BEAM PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

Lb.B VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

~ PIN BASE 

7Cv 

THE 17C5 IS A BEAM POWER AMPLIFIER USING THE 7 PIN MINIATURE CONSTRUC-

TION. BECAUSE OF ITS HIGH POWER SENSITIVITY AT LOW PLATE-SCREEN VOLTAGE, 
IT IS PARTICULARLY ACAPTABLE T') AC/DC RECEIVER APPLICATIONS. THERMAL 
CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE 
SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH 
OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR HEATER RATINGS 
AN`~ HEATER WARM-UP TIME THE 17C5 IS ICE NTICAL TO THE 5005. 

CIRECT INTERELECTRODE CAPACITANCES - aPPRox. 
WITH NO E%TERN AL SNI ELD 

GRID TO PLATE: G1 TO P 

INPUT: G1 TO (H}K&G~}G zl 

OUTPUT: P TO (H}K~G~}GZ) 

RATINGS 
I NTERPRETEO ACCORDING TO OESI GN CENTER SYSTEM 

0.6 ~ uuf 

13.0 ~ uuf 
g . 5 .-- uu f 

HEATER VOLTAGE 16.B VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT LOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC COMPONENT ZOO VOLTS 

TOTAL DC AND PEAK 3OO VOLTS 

kIAXIMUM PLATE VOLTAGE ].35 VOLTS 

MAXIMUM GRID #2 VOLTAGE ],17 VOLTS 

MAXIMUM PLATE DISSIPATION (,O ~' WATTS 

NAAXIMUM GRID #2 DISSIPATION 1.25 WATTS 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE O' VOLTS 

MAXIMUM GRID #1 C IRCUIT RESISTANCE: 

FIXED BIAS O.1 MEGOHM 

C ATHODF BIAS O.5 MEGOHM 

MAXIMUM BULB TEMPERATURE 

(AT HOTTEST POINT ON BULB SURFACE) ZZO •— °C 

HEATER WARM—UP TIME* 11.0 SECONDS 

ALL ELECTRICAL DATA E%CEPT NEATER CHARACTERISTICS fOR TYPE 1105 ARE IDENTICAL WITH TNOSE OF TYPES 

12c5, 12cu5. 5005, 25c5. ANo 5085• 

~H EAT ER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
80% OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITN A RESISTANCE OF VALUE j TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

xINDICATES AN ADDITION. 

~I NDICAT ES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 

TUN G—SOL ELECTRIC INC. EL ECTft ON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. JULY 1, 1958 PLATE N5286 



17C5 TENTATIVE DATA 

TUNG•SGL 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE -E~.S VOLTS 

HEATER CURRENT 0.45 AMP. 

PLATE VOLTAGE 12G ~-- VOLTS 

GRID #2 VOLTAGE 110 VOLTS 

GRID #1 VOLTAGE - v •- VOLTS 

PEAK AF GRID #1 VOLTAGE ~ ~- VOLTS 

ZERO-SIGNAL PLATE CURRENT 49 MA. 

ZERO- SIGNAL GRID #2 CURRENT 4 MA. 

MAXIMUM SIGNAL PLATE CURRENT jE0 MA. 

MAXIMUM S16NAL GRID #2 CIIR RENT ~. rj MA. 

PLATE RESISTANCE (APFRGX.~ lO 000 OHPAS 

TRANSCONDUCTANCE ~ 500 IlMHOS 

LOAD RESISTANCE Z 500 OHMS 

TOTAL HARMONIC DISTORTION 1i'~- PERCENT 

MAXIMUM SIGNAL POWER OUTPUT - ~ ~-' WATTS 
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PENTODE CONNECTION /~ 

E{ = 50 Volts 
Eb = 110 Volts 

~~ E~2 = 110 Volts 
EC1 = -7.5 Volts 
Esi9 = 5.3 Volts RMS 

Po

~ 
  Dist. 

"0 2.5 5.0 7.5 " 
LOAD RESISTANCE SR I) - KfLOHMS 



TENTATIVE DATA 17D4 

i 
Z 

GLASS BULB 

TUNc•so~ 

DIODE 

UNIPOTENTIAL CATHODE 

HEATER 

16.8 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW • 
INTERMEDIATE SHELL 

OR 
SHORT INTERMEDIATE SHELL 

g PIN OCTAL 

4LG 

THE 17D4 IS AN INDIRECTLY—HEATED HALF WAVE RECTIFIER DESIGNED FOR SERVICE 
AS A DAMPING DIODE IN HORIZONTAL DEFLECTION CIRCUITS OF 450 MA. SERIES 
HEATER OPERATED TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF THE 
HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM—UP 
CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE 
SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 

HEATER TO CATHODE 

PLATE TO CATHODE & HEATER A

CATHODE TO PLATE & HEATER A

3.0 µµt 
6,0 µµf 
8.0 µµf 

RATINGS 
I NTER Pft ETED ACCORDING TO DESIGN MA%1 MUM SYSTEM - UNLESS OTMERwISE INDICATED 

DAMPER SERVICES

HEATER VOLTAGE 16.0 VOLTS 

HEATER CURRENT O.6 AMP. 

MAXIMUM HEATER—CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC 9OO VOLTS 

TOTAL DC AND PEAK 4 400 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC lO0 VOLTS 

TOTAL DC AND PEAK 300 VOLTS 

MAXIMUM PEAK INVERSE VOLTAGE 4 400 VOLTS 

MAXIMUM DC PLATE CURRENT 155 MA. 

MAXIMUM DC PLATE CURRENT (DESIGN CENTER SYSTEM) 145 MA. 

MAXIMUM PEAK PLATE CURRENT 9OO MA. 

MAXIMUM PLATE DISSIPATION 5,5 WATTS 

TUBE VOLTAGE DROP WITH Ib= 250 MA. 22 VOLTS 

HEATER WARM—UP TIME (APPROX.)' 11,0 SECONDS 

~P INS 1, 2, 4, 6 6 MUST NOT BE USED AS TIE POINTS. 

ATIE UNUSED PINS AND METAL PART TO HEATER. 

EF OR OPERATION IN a 525-LI xE, j0-FRAME SY STEN AS OE SCR IBED IX "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST SiATl ON 51 FEDERAL COMNUXICATIONS COMNI SSI ON." THE DUTT OF 
THE HORIZONTAL VOLTAGE PULSE x0T 70 E%GEED 15; OF ONE SCANNING CYCLE. 

CONTINUED ON FOLLOWING PAGE 

T UN G-GOL ELECTRIC INC. ELECTRON TUNE DIVISION BL00 MFIELD. NEW JER SET. U.S.A. MARCH 1, 1957 PLATE WN931 



704 TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

HEATER WARM—UP TIME IS DEFINED AS THE TIME RE QUIREO FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
80f OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

DESIGN—MA%IMDN RATINGS ARE THE LIMITING VALUES EZPRE SSED WITH RESP ECi TO BOGIE TUBES AT WHICH 
SATI SFACTORT TUBE LIFE CAN BE E%P EC TED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE. 
THEREFORE, TXE EQUIPMENT DESIGNER MUST ESTABLI BM THE CIRCUIT DESIGN 50 THAT MO DESIGN—MAXiMUW 
VALUE IS E%CEEDED WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITn 
RESPECT TO SUPPLT—VOLTAGE VARIATION S EQUIPMENT COMPONENT VARI ATIOX. EQUIPMENT CONTROL ADJUST—
MENT~ LOAD VARIATI OX~ AND EMVIRONMENTAI CONDITIONS. 



i7D4 

TUNG•SOL 

DIODE 

`- 116 '~, 
MAX ' 

T-9 

132 
MAX 

GLASS BULB 
INTERMEDIATE SH ELL95-85 OR 

SHORT INTERN EDIATE SHELL 86-60 
R PIN OCTAL 

OUTLINE DRAWING 
J ED EC 9-41 

24
MAX. 5" 

3 I6 
MAX 

UNIPOTENTIAL CATHODE 

HEATER 

1€;.8 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW • 

BASING DIAGRAM 

J ED EC 4CG 

THE 17D4 IS AN INDIRECTLY—HEATED HALF WAVE RECTIFIER DESIGNED FOR SERVICE 
AS A DAMPING DIODE IN HORIZONTAL DEFLECTION CIRCUITS OF 450 MA, SERIES 
HEATER OPERATED TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF THE 
HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM—UP 
CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE 
SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES — nPpRox. 

HEATER TO CATHODE 3.O 
►LATE TO CATHODE & HEATER A E),O 
CATHODE TO PLATE g~ HEATER A H.O 

pf 

pf 

pf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MA%IMUN SYSTEM - UNLESS OTNERWISE INDICATED 

DAMPER SERVICES

HEATER VOLTAGE lE.H VOLTS 

HEATER CURRENT -~ 0,45 AMp. 

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

OC 9OO VOLTS 
T OTA4 DC AND PEAK 4 400 VOLTS 

HEATER POS IT IVE WITH RESPECT TO CATHODE 
DC 100 VOLTS 
TOTAL DC AND ►EAK 3OO VOLTS 

MAXIMUM PEAK INVERSE VOLTAGE 4 400 VOLTS 

MAXIMUM OC ►LATE CURRENT 155 MA• 
MAXIMUM DC PLATE CURRENT (DESIGN CENTER SYSTEM) 145 MA. 

MAXIMUM PEAK ►LATE CURRENT 900 MA. 

MAXIMUM PLATE DISSIPATION 5,5 WATTS 

TUBE VOLTAGE DROP WITH Ib= 250 MA. 2Z VOLTS 

HEATER WARM-UP TIME (APPROX.)* 11.0 SECONDS 

~P INS 1, 2, 4, 8 6 NUST NOT BE USED AS TIE POINTS. 

ATIE UNUSED PINS AND METAL PART TO HEATER. 

BF OR OPERATION IN A 525-LINE, j0-FRAME SYSTEM A9 OE SCRIBED IN "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATION Si FEDERAL COMMUNICATIONS COMMISSION." THE DUTT OF 

THE MORIZOXT AL VOLTAGE PUI SE NOT TO EXCEED 15i OF OXE SCANNING CTCLE. 

VINDICATES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 

T UNG-SOL ELELfRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD~ MEW JERSEY, U.S.A. JUNE 1, 1961 PLATE #6197 



17D4 

C ONTINVED FROM PRECEDING PAGE 

HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR iNE VOLTAGE ACROSS TXE NEAT Efl TO REACH 
80S OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL HEATER OPER ATI XG 
RESISTANCE. 

DESIGN-MA%IMUM R0.TINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WHICH 
SATISFACTORY TUBE LIFE CAX BE E%PELTED TO OCCUR. TO OBTAIN GATISf ACTORY CIRCUIT PERT ORM ANCE, 
THEREFORE, THE EQUIPMENT OESI GNER MUST ESTABLISH THE CIRCUIT OESIGN 50 THAT NO DESIGN-MAXIMUM 
VALUE IS E%CEEDED WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING LOXOITIOMS WITH 
RESPECT TO SUPPLY-VOLTAGE VARIATION, EOU IPMENT CQMPONENT VARIATION, EQUIPMENT CONTROL ADJUST-
MENT, LOAD VARIATION, AND ENVIRONMENTAL CONDI TI04S. 

i 



17D4A 

~  TUNO•SOL 

DIODE 

24 
MAX. 

1
3~ 
MAX. 

9 f 
132 
MAX. 

GLASS BULB 
INTERN EOIATE SMELL 
5 PIN OCTAL B5-R5 

OUTLINE ORAwING 
J ED EC 9-41 

UNIPOTENTIAL CATHODE 

HEATER 

16.8 VOLTS .450±.030 AMPS. 

ANY MOUNTING POSITION 

ASOC KET PINS 1, 2, 4 6 6 MUST 
NOT BE USED AS TIE POINTS. 

BOTTOM VIEW A

BASING OIAGRAN 
J ED EC 4CG 

THE 17D4A IS A SINGE INDIRECTLY—HEATED DIODE INTENDED FGR USE IN TELE—
VISION HORIZONTAL FREQUENCY DAMPER SERVICE. IT IS DESIGNED TO WITHSTAND 
HIGH VOLTAGE PULSES BETWEEN CATHODE AND BOTH HEATER AND PLATE ELEMENTS 
SUCH AS NORMALLY ENCOUNTERED IN "DIRECT DRIVE" CIRCUITS. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 

HEATER TO CATHODE: H TO K 

CATHODE TO'PLATE AND HEATER: K TO (Pt H) 

PLATE TO CATHODE AND HEATER: P TO (K +H) 

3.0 pf 
9.0 pf 
7.0 pf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MA%IMUN SYGT END

HEATER CURRENTC .45Ot.O3O AMPS. 

MAXIMUM PEAK INVERSE PLATE VOLTAGE SUOU VOLTS 

MAXIMUM DC PLATE CURRENT 1$5 MA. 

MAXIMUM STEADY STATE PEAK PLATE CURRENT 9OO MA.. 

MAXIMUM PLATE DISSIPATION $.O WATTS 

MAXIMUM HEATER—CATHODE VOLTAGED

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC lOOO VOLTS 

TOTAL DC .A ND PEAK SOOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC ZOO VOLTS 

TOTAL OC AND PEAK 3OO VOLTS 

HEATER WARM—UP TIME (APPROX.) * 11.0 SECONDS 

AVERAGE CHARACTERISTICS 
HEATER VOLTAGE (i1T 0.45 AMP.) 

HEATER CURRENT 

TUBE VOLTAGE DROP 

(WITH TUBE CONDUCTING PLATE CURRENT — 340 MA.) 

B 

16.$ VOLTS 

.450±.036 AMP. 

30 voLT; 

DESIGN-YA%IMUN RATINGS ARE UNITING VALUES OF OPERATING ANO ENVIRONY ENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SN OU LD 

NOT BE E%CEEDED UNDER THE NORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 

VALUES TO PROVIDE ACCEPTABLE SERVICEABIII TY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 

EFFECTS OF CN ANGES IN OPERATING CONDITIONS DUE TO YARIATIONS IN OEV ICE CNARACT ERISTICS. THE 

E OUI PMENT MANUFACTURER SNOU LD DESIGN 50 TN AT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MA%I YUM 

V AIUE FOR iNE INTENDED SERVICE IS E%CEEDED wITN A BOGEY DEVICE'UN DER THE NORST PROBABLE 

OPERATING COM DITIONS ~NITX RESPECT TO SUPPLY-YOIT AGE VARIATION. EQUIPMENT COMPONENT VARIATION, 

EQUIPMENT CON TROT ADJ UBTNEN Tr LOAD YAR IATION, SIGNAL VARI AT IOM, !Nn ~NVIRONIE NT4l CONDITIONS. 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOONFIELO r NF.W JERSEY, U. S. A, rEBRUARY 1, 7.961 PLATE a6i98 



17D4A 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

CTHE EOU IPM ENT DESIGNER SHALL SO DESIGN THE EQUIPMENT THAT THE NEATER CURRENT IS AT THE SPECI-
FIED BOGIE VALUE. NEATER SUPPLY VARIATIONS SHOULD DE RESTRICTED SO THAT THE HEATER CURREN' 
WIIL BE MAINTAINED WITHIN THE SPECIFIED TOLERANCE. 

THE DURATION OF THE VOLTAGE PULSE MUST NOT EXC EEO 15% OF ONE HORIZON TAI SCANNING CYCLE. IN F 

527-IIN E, j0-FRAME SYSTEM. 15% OF ONE HORIZONTAL SCANNING CYCLE IS 10 MICROS ECON OS. 

HEATER WARM-UP TIME IS DEFINED AS THE TIME REOUIREO FOR THE VOLTAGE ACROSS THE MEAT ER TO REACH 
80% OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 



17DE4 

i  TUNG•SGL  ~ 

HALF—WAVE VACUUM RECTIFIER 

.~ 1.188°~ 
MAX 

~ ~ 

T- 9 

I 

3.250" 
MAX 

3.812" 
MAX 

s 

1 

GLASS BULB 

J EDEC GROUP ~. Bfi-B5 

SHORT 
INTERMEDIATE—SHELL 

5 PIN OCTAL 

WITH E%TERNAL BARRIERS 

PINS 1, 4, 6 b ARE OMITTED 

OUTLINE DRAWING 
J EDEC 9-44 

UNIPOTENTIAL CATHODE 

HEATER 

17.0 VOLTS 500±40 MA. ~-

AC OR DC 

ANY MOUNTING POSITION 

BOTTCM VIEW 

EASING GIAGR4M 

J EDEC NLG 

THE 17CE4 IS A HALF-WAVE VACUUM RECTIFIER GF THE GLASS-OCTAL TYPE. IT IS 
DESIGNED SPECIFICALLY FOR USE AS A DAMPER DIODE IN HORIZONTAL-DEFLECTION 
CIRCUITS OF BLACK-AND-WHITE TELEVISION RECEIVERS. 

EXCEPT FOR HEATER RATINGS AND NEATER WARP.~UP TIME, THE17DE4 IS IDENTICAL 
TO THE 6DE4 ANC 22DEu. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT EXTERNAL SHIELD 

PLATE TO HEATER AND CATHODE '3.S 
CATHODE TO HEATER AND PLATE 11.5 

NEATER TO CATHODE 4 pf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MA%IMUM SYSTEM 

DAMPER SERVICE 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 

MAXIMUM PEAK PLATE CURRENT 

MAXIMUM DC PLATE CURRENT 

MAXIMUM PLATE DISSIPATION 

MAXIMUM PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH R ESPECT TO CATHODE 

HEATER WARM- UP TIME (APPROX.)*

—'~ IN0I GATES A CN AMGE. 

550CA voLTs 
1100 MA. 

180 MA. 

6.5 WATTS 

550GB voLTs 
300o voLTs 

11.0 SECONDS 

CONTINUED ON FOLLOWING PAGE 

T UNG—SOL ELECTRIC INC. ELECTRON TUBE DIVISION RLOOMFIELD, NEW JERS EY, U. S. A. OCTOBER 1, 1962 PLATE x6597 



i7DE4 

TUNO•SOl 

CONTINUED FROM PRECEDING PAGE 

NOTES 

A 
FOR OPERATION IN A 525-LINE, j0- FRAME SYSTEM AS DESCRIBED IN STANDARDS OF GOOD EN6IN EERIN6 
PRACTICE FOR TEL EV 1510N BROADCAST STAT 40N S: FEDERAL COMMUNICATIONS COMMISSION"~ THE DUTY CYCLE 
OF THE VOLTAGE PULSE MUST NOT E%GEED 15% OF ONE SCANNING CYCLE. 

BTHE DC COMPONENT MUST NOT E%GEED 900 VOLTS. 

THE DC COMPONENT NUST NOT EXCEED 1D0 VOLTS. 

' NEATER WARM-UP TIME IS DEFIN EO AS THE TIME REOUIREO FOR THE VOLTAGE ACR OBS THE NEATER TO REACH 

ROS OF ITS RATED VOLTAGE AFTER APPLTING 4 71ME5 RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

 J 

1250 

1000 

750 
w 
W 

a 

a 500 

a 

250 

17DE4 
Ef = ~?.~J'Volt 

v 

i 

t 

0~ 
25 50 
DC PLATE VOLTS 

i 

75 



17 DM4 

TUNG•SOL  ~ 

DIODE 

Y 1.186°
MAX 

~s~ 

~i 
T- 9 3.250' 

MAX 

3.812" 
MAX 

1
GLASS BULB 

SHORT INTERMEDIATE SMELL 

5 PIN OCTAL WITH 

EXTERNAL BARRIERS 
85 - a5 

OUTLINE DRAWING 

J ED EC 9-44 

UNIPOTENTIAL CATHODE 

FOR DAMPER SERVICE IN 

TELEVISION RECEIVERS 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 4CG 

THE 17DM4 IS AHALF—WAVE VACUUM RECTIFIER EMPLOYING A T-9 ENVELOPE. IT IS 
DESIGNED SPECIFICALLY FOR USE AS A DAMPER DIODE IN HORIZONTAL—DEFLECTION 
CIRCUITS OF BLACK—AND—WHITE TELEVISION RECEIVERS. EXCEPT FOR HEATER 
CHARACTERISTICS AND HEATER WARM—UP TIME, THE 17DM4 IS IDENTICAL TO THE 
6DM4 AND THE 12DM4. 

DIHECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT E%TERNAL SHIELD 

PLATE TO HEATER AND CATHODE 

CATHODE TO HEATER AND PLATE 

HEATER TO CATHODE 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%IMUM VA IU ES - SEE EIA STANDARD RS-2j9 

8.5 pf 

11.5 pf 
4 pf 

AVERAGE CHARACTERISTICS 16.H VOLTS 45O MA. 

HEATER SUPPLY LIMITS: 
C DRRENT OPERATION 450127 MA. 

MAXIMUM PEAK HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE SOOOA VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 3008 VOLTS 

HEATER WARM—UP TIME (AVERAGE)C 11 SECONDS 

C ONTINUEV ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELO, NEW JERSEY, U.S.A., JANUARY 1, 1962 PLATE b6j7D 



17DM4 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MA%IUM VALUES — SEE EIA $TAN DARD RS-2j9 

DAMPER SERVICE 

PEAK INVERSE PLATE VOLTAT~E 

PEAK PLATE CURRENT 

DC PLATE CURRENT 

PLATE DISSIPATION 

CHARACTERISTICS 

FOOOD
1100 
175 
6.5 

VOLTS 

MA. 

MA. 

WATTS 

TUBE VOLTAGE DROP FOR PLATE CURRENT OF 

400 MA. APPROXIMATE VOLTS 

"fNE DC COMPONENT NUST NOi E%GEED 900 VO L75. 

B 
THE DC COMPONENT MUST NOT E%GEED 100 VOLT$. 

C 
HEATER WARM—UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACn 
804 OF ITS RATED VOLTAGE AFTER APPLY I.NG 4 TIMES RATED HEATER VO LTA6E TO A CIRCUIT LON$ISTiNG 
DF THE TVBE HEATER IN SERIES WITH A RESISTANCE OF VALUE j TIME$ THE NOMINAL HEATER OPERATING 
R ESI $TANG F. 

FOR OPERATION IN A 525—LINES j0—FRAME STST EN A$ DESCRIBED IN "STANDARDS Of GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION"~ THE DUTY CTC LE 
OF THE YO LTAGE PULSE MUST NOT EXCEED 154 OF ONE SCANNING CYL IE. 115%OF ONE NORI ZON TAL SCANNING 
CYCLE I$ 10 MICROSECON D5.1 



17DM4A 

TUNG•SOL 

c~c~ !-

1.188"~ 
MAX 

T- 9 
3.250" 
MAX 

FOR DAMPER SERVICE IN 

T EIEVISION RECEIVERS 

3.812" COATED UNIPOTENTIAL CATHODE 
MAX 

ANY MOUNTING POSITION 

1.281"~ 
MAX 

GLASS BULB 

SHORT INTERMEDIATE SHELL 

5 PIN OCTAL BASE BS-85 

OUTLINE DRAWING 

JEDEC 9-44 

IC 

H 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC ICG 

SOCKET TERMINALS 1,x,4 8 6, 

SHOULD NOT eE USED AS 

TIE POINTS. 

THE 17DM4A IS AN INDIRECTLY-HEATED HALF-WAVE~RECTI FIER EMPLOYING A T-9 ENVELOPE. 

IT IS DESIGNED SPECIFICALLY FOR USE AS A DAMPER DIODE IN HORIZONTAL DEFLECTION CIR-

CUITS OF TELEVISION RECEIVERS. 

EXCEPT FOR HEATER CHARACTERISTICS AND RATINGS, THE 17DM4A IS YDENTICAL TO THE 6DM4A 
AND THE 12DM4A. 

ALSO, THE 17DM4A IS IDENTICAL TO THE 17DM4 EXCEPT FOR HIGHER PLATE CURRENT RATINGS. 

DIRECT INTERELECTRODE CAPACITANCES 

HEATER TO CATHODE 4 PI 

PLATE TO CATHODE 6.5 pf 

CATHODE TO PLATE AND HEATER 11.5 pf 

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

AVERAGE CHARACTERISTICS 15.8 ,GETS 450 MA. 

HEATER WARM-UP TIMER' 11 SECONDS 

HEATER SUPPLY LIMITS: 
CURRENT OPERATION 450±30 MA. 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATERNEGATIVE WITH RESPECT TO CATHODE 900 VOLTS 

TOTAL DC AND PEAK 5000 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 100 

TOTAL DC AND PEAK 300 VOLTS 

A 

HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO 
REACH BOX OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT 

CONSISTING OF THE TUBE HEATER IN SERIES WITH A RESIST ANCE OF VALUE THREE TIMES THE NOMINAL 
HEATER OPERATING RESISTANCE. 

 J 

TONG-SDL ELf.CTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NF.W JERSEY, U. S. A., JgNU qRY 1, 196j PLATE •6649 



17DM4A 

TUNB•SOL 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

DAMPER SERVICE S

PEAK INVERSE VOLTAGE 

PEAK PLATE CURRENT 

DC PLATE CURRENT 

PLATE DISSIPATION 

CHARACTERISTICS 

VOLTAGE DROP AT Ib = 400 MA, 

5000 VOLTS 
1200 M.A. 
200 MA. 
6.5 WATTS 

35 VOLTS 

B 
FOR OPERATION IN A 5]5-LINE, 30-FRAME SYSTEM AS DESCRIBED IN 'STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TEIEVIS10N BROADCASTING STATIONS; FEDERAL COMMUNICATIONS COMMISSION'. THE DUTY 
CYCLE OF THE VOLTAGE PULSE NOT TO EXCEED 15 PERCENT OF A SCANNING CYCLE. 

P
L

A
T

E
 M

IL
LI

A
M

P
E

R
E

S
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17DM4A 

HEATER: RATED 

AVERAGE PLATE 

CHARACTERISTICS 

f 

0 10 ZO 30 40 50 60 70 

PLATE VOLTS 



17DQ6A 

TUNO•i0t 

6EAM PENTODE 

~~~ 

■ 

3.688 
MAX 

a.28o 
MAx 

I I~I I 

GLASS BULB 

J EDEC CAP r~ 

cl•zoRcl-s COATED UNIPOTENTIAL CATHODE 

FOR HGRIZONTAL DEFLECTION AMPLIFIER 

APPLICATIONS IN TELEVISION RECEIVERS 

SKIRTED MINIATURE 

SNORT 4EDIUM—SHELL 
6 PIN OCTAL 86-122, 

B6-1 NB OR 
1 PIN OCTAL 

BI—lll, BT-119 OR 85-190 ~—

OUTLINE Dft AWING 
J EDEC 12-51 

ANY MOUNTING POSITION 

PI"~ +_ IS ONITT ED t~'H EN EITHER A 

~F._-~;. OR B5—lug BASE IS USED 

BASING DIAGRAM 

J EDEC 6AM 

THE 17UQoA IS A HIGH—PERVEANCE BEAM POWER PENTODE DESIGNED FOR USE AS A 
HORIZONTAL DEFLECTION AMPLIFIER TUBE IN HIGH EFFICIENCY DEFLECTION 

CIRCUITS OF TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATER 

ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE 

ARE MINIMIZED PROVIGED IT IS USED WITH OTHER TUBES WHICH ARE SIMILARLY 

CONTROLLED. EXCEPT FOR THE CONTROLLED HEATER WARM—UP TIME AND HEATER 

RATINGS THE 17DQtiA IS IDENTICAL TO THE oDQ6A. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
WITHOUT E%T ERNAL SHIELD 

G e21D TO PLATE (6 TO 

INPUT: (G1 TO H'tK, 

OUTPUT' (P TO H+K, 

P) 0.5 
BP t 62) 15.0 
BP + B2) 7.0 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%IMUM VALUES — SEE EIA STANDARD RS-2j9 

pf 
pf 
pf 

AVERAGE CHARACTERISTICS 16.$ VOLTS 45O MA. 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION 45Ot iO MA. 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC lOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER NEGATIVE WITH RESP ECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

■ 
HEATER WARM—UR TIME S APPROX. I1 SECONDS 

—yINDIGAT ES A CHANGE. 

C ONTINUEO ON FOLLOWING PAGE 

TONG—GOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMfI ELD, NEW JERSEY, U.S.A., AUGUST 1, 1962 PLATE #6551 



17DQ6A 

TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN NA%INUY VALUES - SEE EIA STANDARD RS-2j9 

HORIZONTAL DEFLECTION AMPLIFIER A

PLATE SU P,P LY VOLTAGE, DC (BOOST+DC POWER SUPPLY) 77O VOLT$ 

PLATE VOLTAGE, PEAK PULSE, POSITIVE 6000 VOLTS 

PLATE VOLTAGE, PEAK PULSE, NEGATIVE 1500 VOLTS 

PLATE DISSIPATION,B LS WATTS 

GRID #i VOLTAGE, PEAK PUL SE,NEGATIVE 330 VOLTS 

GRID #2 VOLTAGE, DC 2ZO VOLTS 

GRID #2 DISSIPATION 3.6 WATTS 

CATHODE CURRENT, AVERAGE 155 MA. 

CATHODE CURRENT, PEAK 54O -MA. 

GRID #1 CIRCUIT RE SI STANCE, B 1.O MEGOHM 

BULB TE MPERATURE, (AT HOTTEST POINT) 22O °C 

AVERAGE CHARACTERISTICS 

PENTODE OPERATION: Eb =250V,Ec2 =150V, Ec1= - 22.SV, 

PLATE CURRENT 55 MA. 

GRID #2 CURRENT 1.5 MA. 

T RANSCONDUCTANCE 6600 µMHOS 

PLATE RESISTANCE, APPRO%. 20,000 OHMS 

ZERO BIAS: Eb = 60V, Ec2 = 150V. (INSTANTANEOUS VALUES) 

PLATE CURRENT 315 MA. 

GRID #2 CURRENT 25 MA. 

CUTOFF: Ib = i MA, Eb = 250 V, Ec2 = 150 V. 

GRID #1 VOLTAGE, APPRO%. -t♦O VOLTS 

CUTOFF: Ib = i Ma, Eb = 5000 V, Ec2 = 150 V. 

GRID #i VOLTAGE, APPRO%. -ZOO VOLTS 

TRIODE MU: Eb = Ec2 = 150 V, Eci =- 22.5 V, y,5 

SIN DILATES A CN ANG E. 

FOR OPERATION IN A 525-LINE, j0-fRANE SYSTEM AS DES LRIBEU IN ^STAN OAROS OF GOOD ENGINEERING 

PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL LONNUN (CATIONS COMMISSION", THE DUTY CYL LE 

OF THE VOLTAGE PULSE NU ST NOT E%CEED 154 OF ONE SCANNING CTC LE. 

8 
IN STAGES OPERATING WI TN GRID LEAN BIAS, AN ADEQUATE CA TNODE BIAS RESISTOR OR OTN ER SUITABLE 

N EANS IS REQUIRED TO P•OT ECT THE TUBE IN THE ABSENCE OF E%CITATION. 

•NEATER WARM-UP TIME IS DEFINED AS TXE TINE REOU (RED fOR THE VOLTAGE ACROSS THE NEATER TO REACH 
BOS OF 1T5 RATED VOLTAGE AFTER APP LV LNG V TINES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
Of THE TUBE NEATER IN SERIES NITN A RESISTAN GE OF VALUE j TINES THE NOMINAL NEATER OPERATING 
RESISTANCE. 



TENTATIVE DATA 17DQ6A 
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17DQ6B 

TUMG•SGL 

BEAM PENTODE 

1562y
`MAX 

Jt✓EC CAP 
C1 -2 OR C1-3 

T-12 3.688 
MAX 

4.250 
MAX 

I~I 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

FOR HGRIZONTAL DEFLECTION AMPLIFIER G2 

APPLICATIONS IN TELEVISION RECEIVERS 

SNI RT ED MINIATURE 

SHORT MEDIUM-SHELL 
6 PIN 'OCTAL Bb-122, 

B6-148 OR 

7 PIN OCTAL 

el-lll, 87-119 OR 85-190 ~-

OUTLINE DRAWING 
J EDEC 12-5>, 

ANY MOUNTING POSITION 

PIN kl IS OMITTED WHEN EITHER 

A 86-122 OR 86-148 BASE IS USED 

NC 

0~©_ 

©~O 

NCO QK~Ga 

I 

BASING OIAGRgM 

J EOEC 6AM 

THE 17DQ66 IS A BEAM POWER PENTODE PRIMARILY DESIGNED FOR USE AS THE 
HORIZONTAL—D EFLECTICN AMPLIFIER IN TELEVISION RECEIVERS. ITS HIGH ZERO—
BIAS PLATE CURRENT AT LOW PLATE AND SCREEN VOLTAGES MAKES THE TUBE WELL 
SUITED FOR USE IN RECEIVERS THAT OPERATE AT LOW PLATE—SUPPLY VOLTAGES. 
EXCEPT FOR HEATER RATINGS AND HEATER WARM—UP TIME, THE17DQ6B IS IDENTICAL 
TO THE 6D06B. 

DIREGT INTERELECTRODE CAPACITANCES — APPRox. 
WITHOUT EXTERNAL SHIELD 

GRID TO PLATE (G TO P) 

INPUT: (G1 TO H+K, BP + G2) 

O UTPUT: (P TO H+K, BP + B2) 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%IMUM VALUES - SEE EIA STANDARD RS-2 j9 

AVERAGE CHARACTERISTICS 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER WARM—UP TIME, APPROX. 

16.8 VOLTS 

0.5 
15.0 
7.0 

pf 
pf 

Pf 

u50 M 

u50f 30 

ZOO VOLTS 

L`OO VOLTS 

200 voLrs 

11 SECONDS 

~INDICAT ES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 

T UNG-BOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMfIELO. NEW JERSEY. U.S.A., ~UGU ST 1, 15^~ PLATE x`552 



17DQ6B 

TUNo•soc 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

HORIZONTAL DEFLECTION AMPLIFIER^ 

PLATE SUPPLY VOLTAGE, DC (900ST+DC POWER SUPPLY) ]]O VOLTS 

PLATE VCLTAGE, PEAK PULSE, POSITIVE 6500 VOLTS 

PLATE VOLTAGE S PEAK PULSE, NEGATIVE 100 VOLTS 

PLATE DISSIPATION,B TS WATTS 

GRID #1 VOLTAGE, PEAK PUL SE,NEGATIVE 33O VOLTS 

GRID #2 VOLTAGE, DC 22O VOLTS 

GR IO #2 DISSIPATION ~j.( WATTS 

CATHODE CURRENT, AVERAGE ~ T7~ MA. 

CATHODE CURRENT, PEAK bTO MA. 

GRID #1 CIRCUIT RESISTANCE, B 1.0 MEGOHM 

BULB TEMPERATURE, (AT HOTTEST POINT) 220 °C 

AVERAGE CHARACTERISTICS 

PENTODE OPERATION: Eb = 250V, Ec2 =1SOV, Ec 1=-22. SV. 

PLATE CURRENT (5 MA. 

GRID #2 CURRENT 1.S MA. 

TRANSCOND UCTANCE ]'j~D /1.MHOS 

PLATE RESISTANCE, APPROX. TH,000 OHMS 

ZERO BIAS: Eb = 6GV, EC2 = ISBN. ( INSTANTANEOUS VALUES) 

PLATE CURRENT 345 MA. 

GRID #2 CURRENT 2] MA. 

CUTOFF: Ib = 1 MA, Eb = 250 V, Ec2 = 150 V. 

GRID #1 VOLTAGE, APPROX. -42 VOLTS 

CUTOFF: Ib = 1 Ma, Eb = 5000 V, Ec2 = 150 V. 

GRID #1 VOLTAGE, APPROX. - TOO VOLTS 

TRIODE Mu: Eb = EC2 = 150 V, Eci =- 22.5 V. 4.4 

y INDICATES A CHANGE. 

A 
FOR OPERATION IN A 525-LIN E, j0-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF G000 ENGINEERING 

PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION". THE DUTT CYCLE 
OF THE VOLTAGE PULSE MUST NOT E%GEED 15% OF ONE SCANNING CYCLE. 

R 
IN SI AGES OPERATING WITH GRID LEAK BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABL_ 

MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF E%CITATION. 

~XEATER WARM-UP TIME IS DEFINED AS THE TIME REOUI RED FOR THE VOLTAGE ACROSS THE MEA7ER TO REACH 
BO% OF ITS RATED YO LT AGE AFTER APPLYING N TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES TXE NOMINAL NEATER OPERATING 
RESISTANCE. 
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17GV5 

TUNG•SOL 

BEAM PENTODE 

• 1.563" 
`- MAX ~ 

MINIATURE 
CAP CI-3 

3.250"
3.000" 

3.625°
MAX 

GLASS BULB 

BUTTON 

12 PIN BASE E12-74 

OUTLINE DRAWING 

JEDEC 12-79 

FOR 

TV HORIZONTAL DEFLECTION K,G3 

AMPLIFIER APPLICATIONS Lit 

ANY MOUNTING POSITION 

COATED UNIPOT ENTIAL CATHODE 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC I2DR 

THE 17GV5 IS A COMPACTRON BEAM -POWER PENTODE EMPLOYING A 12 PIN T-12 ENVELOPE. IT IS 
DESIGNED PRIMARILY FOR USE AS THE HORIZONTAL-DEFLECTION AMPLIFIER IN TELEVISION RE-
CEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES -APP RO X. 
WITHOUT EXTERNAL SHIELD 

GRID 1 TC PLATE: (C1 TO P) 

INPUT: G' TO (H+K+G2+B. P) 
OUTPUT: P TO (H+K+G2+B. P.) 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN Nj,A XIMUM VALUES ~ SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 

0.6 

16 

16.8 VOLTS 450 

pf 

pf 

PF 

HEATER WARM-UP TIME A 11 SECONDS 

HEATER SUPPLY LIMITS: 
CURRENT OPERATION 450130 MA. 

MAXIMUM 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 

CONTINUED ON FO LLOwING PAGE 

TONG-SOL ELF.CTPIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELO. NF.W JERSEY, U. S. A.. JANU ARY 1, 196j PLATE W6E!D 



17GV5 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MA%IMUM VALUES -SEE EIA STANDARD RS-239 

HORIZONTAL-DEFLECTION AMPLIFIER SERVICE 

DC PLATE-SUPPLY VOLTAGE (BOOST + DC POWER SU PF L'Yi 770 VOLTS 

PEAK POSITIVE PULSE PLATE VOLTAGE 6500 VOLTS 

PEAK NEGATIVE PULSE PLATE VOLTAGE 1500 VOLTS 

GRID 2 VOLTAGE 220 VOLTS 

NE GATIyE DC GRID 1 VOLTAGE 55 VOLTS 

PEAK NEGATIVE GRID 1 VOLTAGE 330 VOLTS 

PLATE DISSIPATIONS 17.5 WATTS 

GRID 2 DISSIPATION 3.5 WATTS 

DC CATHODE CURRENT 175 MA. 

PEAK CATHODE CURRENT 550 MA. 

GRID 1 CIRCUIT RESISTANCE 1.0 MEGOHMS 

BULB TEMPERATURE AT HOTTEST POINT 220 C 

TYPICAL OPERATING CHARACTERISTICS 

AVERAGE CHARACTERISTICS 

PLATE VOLTAGE 5000 60 250 VOLTS 

GRID 2 VOLTAGE 15G 150 150 VOLTS 

GRID 1 VOLTAGE ---- OC -22.5 VOLTS 

PLATE RESISTANCE, APPROX. ---- ---- 18000 OHMS 

TRANSCONDUCTANCE ---- ---- 7300 pMHOS 

PLATE CURRENT ---- 345 65 MA. 

GRID 2 CURRENT ---- 27 r 1.8 MA. 

GRID 1 VOLTAGE, APP ROX. 16=1.0 MA. -100 ---- -42 VOLTS 

TRIODE AMPLIFICATION FACTORD ---- --' 4.4 

A 
HEATER WARM~UP TIME I$ OE FIN EU A$ THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO 

REACH 80% OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT 

CONSISTING OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE THREE TIMES THE NOMINAL 
NEATER OPERATING RESISTANCE. 

IN STAGE$ OPERATING WITH GRID-LEAK BIAS, AN ADE ]DATE CATHODE-31A5 RESISTOR OR OTHER SUIT-

ABLE MEAN$ I$ REQUIRED TO PROTECT THE TUBE IN THE A85ENCE OF EXCITATION. 

C 

APPLIED FOR SHORT INTERVAL (TWO SECONDS MAXIMUM) SO AS NOT TO DAMAGE TUBE. 

D 

TRIODE CONNECTION (SCREEN TIED TO PLATE) WITH E6=Ec2=150 VOLT$ AND Ecl=-2Y.5 VOLT$ 

~ IIJ DILATES A CHANGE. 



17GW6 

~  TUNG•SGt  ~ 

BEAM PENTODE 

i 

u ' 

~ ~ 

T-I 2 

MINIATURE 
CAP GI-3 

3.688 
MAX 

4.250 
MA% 

GLASS BULB 

SHORT MEDIUM SMELL 

5 OR b PIN OCTAL WITH 

EXTERNAL BARRIERS 

eb-122 OR 65-190

FOR 
HORIZONTAL-DEFLECTION-AMPLIFIER NC 

CIRCUITS IN TELEVISION RECEIVERS 

UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

PIN Wj IS OMITTED WHEN 85-190 BASE IS USED 

KPG 3 

BOTTOM VIEW 

BASING DIAGRAM 

J ED EC GAM 

THE 17GW6 iS A BEAM POWER PENTODE EMPLOYING A T-12 ENVELOPE. IT IS DE-
SIGNED ESPECIALLY FOR USE IN HORIZONTAL-DEFLECTION-AMPLIFIER CIRCUITS OF 
TELEVISION RECEIVERS WHICH OPERATE WITH LOW PLATE SUPPLY VOLTAGES. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT EXTERNAL SHIELD 

GRID #1 TO PLATE 0..5 pI 

GRID #1 TO CATHODE S GRID #3, GRID #2 & NEATER 17 pf 
PLATE TO CATHODE S GRID #3, GRID #2 & HEATER 7 pf 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

AVERAGE CHARACTERISTICS 16.8 VOLTS 450 MA. 

HEATER WARNYUP TIME* 11 SECONDS 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION 45Ot3O MA. 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 200 "A VOLTS 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

HORIZONTAL—DEFLECTION AMPLIFIER 

DC PLATE—SUPPLY VOLTAGE (BOOST +OC POWER SUPPLY) 770 VOLTS 

PEAK POSITIVE—PULSE PLATE VOLTAGE$ 6500 VOLTS 

PEAK NEGATIVE—PULSE PLATE VOLTAGE 1500 VOLTS 

DC GRID #2 VOLTAGE 220 VOLTS 

DC GRID #1 VOLTAGE -55 VOLTS 

CONTINUED ON FOLLOW ING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIYISION, BLOOMFI ELD, NEW JERSEY, U.S.A. JUNE 1, 196j SLATE #6740 



17GW6 

TONG-80L 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS-coNTlo. 

DESIGN MA%IMUM VALUES - SEE EIA STANDARD RS-2j9 

PEAK NEGATIVE-PULSE GRID #1 VOLTAGE j3O VOLTS 

CATHODE CURRENT: 

PEAK 55O MA. 

AVERAGE L]5 MA. 

PLATE DI$SIPA710N C  Z],5 WATTS 

GRID #2 INPUT 3.5 WATTS 

BULB TEMPERATURE (AT HOTTEST POINT ON BULB SURFACE) Z4O ° C 

MAXIMUM CIRCUIT VALUES: 

GRID #1 CIRCUIT RESISTANCE 
C 

CHARACTERISTICS 
CLASS Al AMPLIFIER 

1.O MEGOHM 

PLATE VOLTAGE CO Z5O VOLTS 

GRID #2 VOLTAGE 15O LEjO VOLTS 

GRID #i VOLTAGE O -Z2.5 VOLTS 

MU—FACTOR, GRID #2 TO GRID #1 WITH PLATE 

CONNECTED TO GRID #2, PLATE VOLTS = 

GRID #2 VOLTS = 150, AND GRID #1 VOLTS 

=-22.5 4.4 
PLATE RESISTANCE (A PPROX.) --- 15000 OHMS 

TR ANSCONDUCTANCE --- ]1OO µMHOS 

PLATE CURRENT --390° ]O MA. 

GRID #2 CURRENT 32D 2.1 MA. 

GRID #1 VOLTAGE (APPROX.) FOR 

PLATE CURRENT OF i MA. 4Z VOLTS 

-M EATER HARM-UP TIYE IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REALN 
BOS OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WI TX A RESISTANCE OF VALVE j 71ME5 TXE NOMINAL NEATER OPERATING 
RE515TANC E. 

A TNE DC COMPONENT MUST NOT EXCEED 100 y0LT5. 

B 
FOR OPERATION IN A 525-LINE, j0-FPAME SYSTEM AS OEGCRIBEO IN "GT AN DAR05 OF G000 ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE 
OF THE VOLTAGE POLSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE. 

15$ OF ONE HORIZONTAL SCANNING CYGIE 15 10 MICROSECONDS. 

C 
IN STAGES OPERATING WITH GRID-RESISTOR BIAS, AN ADEQUATE LATMO DE-BIAS RESISTOR OR OTHER SUIT-
ABLE MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OE E%CITATION. 

THESE VALUES CAN BE MEASU REO DY A METHOD INVOLVING A RECURRENT WAVE FORM - SU CM THAT THE CATHODE 
CURRENT WILL BE KEPT WITHIN RATINGS IN ORDER TO PREVENT DAMAGE TO TXE TUBE. 

SZ.MILAR TYPE REFERENCE: 
Excebt for heater characteristics, the 19GW6 is rientiLal tc 

the 6GW6 and the laGW6. 

~ INDICATES A CHANGE.  J 



17JM6 

TUNO•SOL 

PENTODE 

COMPACTRON 

1.563°
MAX ~ 

CAP 
~ CI-3 

GLASS BULB 
12 PIN BASE E12-74 
OUTLINE DRAWING 

JEDEC 12-56 

BEAM PENTODE 

FOR 

HORIZONTAL-DEFLECTION 

AMPLIFIER APPLICATIONS 

IN TV RECEIVERS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

NC P NC 
cl© ~.I~ Oc 

G3O  
O 

2© ~G3 

©off®m 
H H 

BOTTOM VIEW 
BASING DIAGRAM 
JEDEC 12FK 

NC 

NC 

THE 17JM6 IS A BEAM-POWER PENTODE IN THE T-12 COMPACT RON CONSTRUCTION. IT IS DESIGN-

ED PRIMARILY FOR USE AS THE HORIZONTAL-DEFLECTION AMPLIFIER IN TELEVISION RECEIV-

ERS. A SEPARATE CONNECTION IS PROVIDED FOR THE BEAM PLATES (GRID 3) TO MINIMZE 

"SNIVETS". 

EXCEPT FOR HEATER CHARACTERISTICS AND RATINGS, THE 17JM6 IS IDENTICAL TO THE 6JM6. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID 1 TO PLATE: G1 TOP 0.34 pf 

INPUT: GI TO(H+K+G2+G3) 16 =f 

OUTPUT:PTO(H+K+G2+G3) 7.0 p* 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 16.8 450 MA. 

HEATER WARM-UP TIME 11 SECONDS 

LIMITS OF SUPPLIED CURRENT 450 ~ 30 MA. 

MAXIMUM HEATER -CATHODE VOLTAGE: 

HEATER NEG. W/ RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POS. W/ RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-$OL ELECTRIC INC.r ELECTRON TUBE OIVISI ON. BLOOMFI ELD, NEW JERS EY r U.S.A.. APRIL 1. 1954 PLATE #6884 



17JM6 

TUNG~SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM RATINGS •SEE EIA STANDARD RS-239 

HORIZONTAL-DEFLECTION AMPLIFIER SERVICE 

DC PLATE -SUPPLY VOLTAGE (800ST + DC POWER SUPPLY 
PEAK POSITIVE PULSE PLATE VOLTAGE 

PEAK NEGATIVE PULSE PLATE VOLTAGE 

)• 770 VOLTS 
6,500 VOLTS 

1,500 VOLTS 

POSITIVE DC GRID 3 VOLTAGE 70 VOLTS 

GRID 2 VOLTAGE 220 VOLTS 

NEGATIVE DC GRID 1 VOLTAGE 55 VOLTS 

PEAK NEGATIVE GRID 1 VOLTAGE 330 VOLTS 

PLATE DISSIPATION A 
17.5 WATTS 

GRID 2 DISSIPATION 3.5 WATTS 

DC CATHODE CURRENT 175 MA. 

PEAK CATHODE CURRENT 550 MA. 

GRID 1 CIRCUIT RESISTANCE 

BULB TEMPERATURE AT HOTTEST POINT 

1.0 MEGOHMS 

220 ° C 

A • IN STAGES OPERATING WITH GRID-LEAK BIAS, AN ADEQUATE CATHODE•BIAS RESISTOR OR OTHER SUIT= 
ABLE MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

CHARACTERISTICS AND TYPICAL OPERATION 

PLATE VOLTAGE 5,000 60 250 VOLTS 

GRID 3 -CONNECTED TO CATHODE AT SOCKET 

GRID 2 VOLTAGE 150 150 150 VOLTS 

GRID 1 VOLTAGE — 0 8 —22.5 VOLTS 

PLATE CURRENT — 345 65 MA. 

GRID 2 CURRENT — 27 1.8 MA, 

TRANSCONDUCTANCE — — 7,300 1W1HOS 

PLATE RESISTANCE - APPROX. — — 18,000 OHMS 

GRID 1 VOLTAGE AT I~ = 1.0 MA. - APPROX, —100 — —42 VOLTS 

TRIODE AMPLIFICATION FACTOR C _ _ q,q 

~~ 

B • APPLIED FOR SHORT INTERVAL (2 SECONDS) 50 AS NOT TO DAMAGE TUBE. 

C - TRIODE CONNECTION (GRID 2 TIED TO PLATE) WITH Eb = Ec2 = 150 VOLTS AND E ~l = -72.5 VOLTS i 
l 
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17JZ8 

TUMG•SGL 

TRIODE-PENTODE 

COMPACTRON 

1.188" 
MAX -" 

i 
2.000"
1.750°

2.375°
MAX 

III ~~~ III 
GLASS BULB 

BUTTON 
12 PIN BASE E12-70 
OUTLINE DRAWING 

JEDEC 9.58 

MEDIUM-MU TRIODE AND BEAM PENTODE 

FOR 

VERTICAL-DEFLECTION OSCILLATOR 

AND VERTICA L-DEFLECT ION AMPLIFIER 

SERVICE 

IN T.V. APPLICATIONS 

COATED UNI POTENTIAL CATHODE 

ANY MOUNTING POSITION 

NC 

BOTTOM VIEW 

BASING DIAGRAM 
JEDEC 14 DZ 

THE 17JZ8 IS A MEDIUM - MU TRIODE AND A BEAM PENTODE IN THE 12 PIN COMPACTRON CON-

STRUCTION. THE TRIODE IS DESIGNED FOR SERVICE AS AVERTICAL-DEFLECTION OSCILLATOR 

AND THE PENTODE AS AVERTICAL-DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

PENTODE SECTION 

GRID 1 TO PLATE (g TO p ) 

INPUT: G1T0(H+K+G2+GS) 

OUTPUT: PTO(H+K+G2+G 3 ) 

TRIODE SECTION 

GRID TO PLATE (G TO P ) 

INPUT: G TO (H + K ) 

OUTPUT: P TO (H + K ) 

0.34 pf 

11 pf 

7.0 pf 

3.6 pf 

2.2 Pf 

0.7 Pf 

CONTINUED ON FOLLOWING PAGE 

J 
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17JZ8 

TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUE •SEE EIA STANDARD RS•239 

AVERAGE CHARACTERISTICS 

HEATER WARM-UP TIME 

LIMITS OF SUPPLIED CURRENT 

76.8 VOl TS 450 MA 

11 SECONG 

450; 30 MA 

HEATER-CATHODE VOLTAGE: 

DC COMPONENT 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM RATINGS 
DESIGN MAXIMUM RATINGS •SEE EIA STANDARD RS•239 

TRIODE 
SECTION 

PENTODE 
SECTION 

VERTICAL VERTICAL 
OSCILLATOR A DEFLECTION A 

SERVICE AMPLIFIER 
SERVICE 

PLATE VOLTAGE - DC 250 250 VOLTS 

PEAK PULSE PLATE VOLTAGE 2,000 VOLTS 

GRID 2 VOLTAGE 200 VOLTS 

PEAK NEGATIVE GRID 1 VOLTAGE 400 150 VOLTS 

PLATE DISSIPATION 1.0 7.0 8 WATTS 

GRID 2 DISSIPATION 1.8 WATTS 

CATHODE CURRENT - DC 20 70 MA 

PEAK CATHODE CURRENT 70 245 MA 

GRID I CIRCUIT RESISTANCE 

WITH FIXED 81A5 1.0 1.0 MEGO HMS 

WITH CATHODE elAS 2.0 2.0 MEGOHMS 

A FOR OPERATION IN A 525 -LINE, 30 - FRAME TELEVISION SYSTEM AS DESCRIBED IN 
"STANDARDS OF GOOD ENGINEERING PRACTICE CONCERNING BROADCAST STAT-
IONS", FEDERAL COMMUNICATIONS COMMISSION. THE DUTY CYCLE OF THE VOLTAGE 
PULSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE. 

B IN STAGES OPERATING WITH GRID-LEAK BIAS, AN ADEQUATE CATH OD E-BIAS RESISTOR 
OR OTHER SUITABLE MEANS IS REQUIRED TO FRO TECT THE TUBE. 

CONTINUED ON FOLLOWING PAGE 



17JZ8 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND TYPICAL OPERATION 

TRIODE SECTION PENTODE SECTION 

PLATE VOLTAGE 150 45 120 VOLTS 

GRID 2 VOLTAGE 110 110 VOLTS 

GRID 1 VOLTAGE -5.0 0 C -8.0 VOLTS 

PLATE CURRENT 5.5 122 46 MA 

GRID 2 CURRENT 16.5 3.5 MA 

AMPLIFICATION FACTOR 20 

TRANSCONDUCTANCE 2,350 7,100 yMHOS 

PLATE RESISTANCE - APPROX. 8.5 11.7 KOHMS 

GRID 1 VOLTAGE FOR 16 = 10 NA AP PROX. -11 -25 VOLTS 

APPLIED FOR SHORT INTERVAL (2 SECONDS 1 SO AS NOT TO DAMAGE TUBE. 

1 

l 
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TENTATIVE DATA 18DZ8 

2a
Mn% 

GLASS BULB 

TUNG•SOL 

TRIODE PENTODE 

MINIATURE TYPE 

COATE4 UNIPOTNETIAL CATHODE 

HEATER 

18.0 VOLTS 0.30 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE 
9 P1N BASE 

THE 18DZ8 IS A HIGH—MU TRIODE, POWER PENTODE IN THE MINIATURE 9 PIN CON—
STRUCTION. IT IS DESIGNED AS A TWO STAGE AUDIO FREQUENCY AMPLIFIER WHERE 
THE PLATE SUPPLY VOLTAGE IS OBTAINED FROM A SINGLE HALF—WAVE RECTIFIER 
DIRECTLY 1=ROM THE 120-VOLT AC LINE. 

RATINGS 
INTERPRETED ACCORDING TO DEG16N CENTER SYSTEM 

TRIODE PENTODE 

HEATER VOLTAGE 18.0 VOLTS 

MAXIMUM PLATE VOLTAGE 15O 15O VOLTS 

MAXIMUM PLATE DISSIPATION .7rj (. jF WATTS 

MAX fMUM GRID ( 2) VOLTAGE --- 135 VOLTS 
MAXIMUM GRID ( 2) DISSIPATION -- 1.-5, WATTS 

MAXIMUM DC HEATER—CATHODE POTENTIAL 11O 11O VOLTS 
MAXIMUM GRID CIRCUIT RESISTANCE jE .O O.5 MEGOHMS 
M AXIMUId CATHODE CURRENT rj .O 60.0 MA. 
MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 2OO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 2OO VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

TRIODE PENTODE 

HEATER VOLTAGE. 18.0 VOLTS 

HEATER CURRENT 0.30 AMP. 

PLATE VOLTAGE i2O --- 145 VOLTS 

GRID #Z VOLTAGE --- 12O -VOLTS 

GRID #i VOLTAGE O O VOLTS 
CATHODE RESISTOR 150 180 OHMS 

PLATE CURRENT O.8 45 MA. 

GRID #2 CURRENT --- E MA. 

TR ANSCONDUCTANCE 1400 ~SOO µMHOS 

LOAD RESISTANCE --- 2500 OHMS 

GRID CUTOFF VOLTAGE FOR 2QuA —2.j --- VOLTS 

AMPLIFfCATION FACTOR lOO ---

POWER OUTPUT --- 2..0 WATTS 

SIMILAR TYPE REFERENCE: Exceyt for heater ratings the i8DZ8 is identical 
to the 6DZ8, gDZB, TzDZ8, and the ggDZB. 

I 
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TENTATIVE DATA 18FW6 

3" 
- a 
MAX 

f 
I~, 
I —g 

MAX I• 

QB 
II 111 ~_ 

GLASS BULB 

TUNG•SGL 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

18 VOLTS 0.10 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTr'•, 

7 PIN BASE 

7CC 

THE 18FW6 IS A SEMI REMOTE CUTOFF PENTODE IN THE 7 PIN MINIATURE CON—
STRUCTION. IT HAS A 100 MA HEATER AND IS DESIGNED FOR RF AND IF APPLI—
CATIONS IN AC/DC TYPE RADIO RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID #1 TO PLATE (MAX.) 

INPUT 

OUTPUT 

AE%TERNAL SHIELD Nj 16 CONNECTED TO PIN 7 ICATHO DEL. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

.0035 µµf 
5.5 µµf 
5.0 µµf 

HEATER VOLTAGE 18 VOLTS 

MAXIMUM PLATE VOLTAGE ].SO VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE LSO VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE RATING CHART 

MAXIMUM PLATE DISSIPATION 2.5 WATTS 

MAXIMUM GRID #2 DISSIPATION O.6 WATTS 

MAXIMUM HEATER- CATHODE VOLTAGE LOO VOLTS 

O ESIGN-YA%IMUY RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONY ENTAL CONDITIONS APP II CAB IE 
TO A BOG ET EIEC TRON DEVICE OF A SPECIFIED TYPE AS OEFIN ED BY ITS PUB LISNED DATA. AND SNOULO 
MOT BE E%CEEDED UM DER TXE YORST PR OBAB IE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE. TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. TXE 
EQUIPMENT MANUFACTURER SHOULD DESIGN 50 THAT INITIALLY AND THROUGHOUT II FE NO DESIGN-YA%IYUY 
VALUE FOP THE INTENDED SERVICE IS E%CEEDED WITN A BOGEY DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITIONS WITX RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION 
EQUIPMENT CONTROL ADJUSTMENT. LOAD VARIATION. SIGNAL VARIATION, AND ENVIRONMENTAL CONDITION$. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 
HEATER CURRENT 

PLATE VOLTAGE 

18 voLTs 
O.lO AMP. 

ZOO VOLT 

GRID #3 VOLTAGE CONNECTED TO CATHODE AT SOCKET 

GRID #2 VOLTAGE lOO VOLTS 

CATHODE BIAS RESISTOR f)8 OHMS 

PLATE CURRENT 11 MA. 

GRID #2 CURRENT 4.4 MA. 

TRANSCONDUCTANCE 4400 µMHOS 

PLATE RESISTANCE (APPROX.) 0.25 MEGOHM 

GRID #1 VOLTAGE FOR qm = 25 µMHOS —2O VOLTS 

T UNG-SQL ELECTRIC INC. ELECTRON TUBE DIVISION BIDONFI ELD, NEW JERSEY, U.S.A. JULY 1, 1959 PLATE ,V 5564 





18FW6A 

TUNG•SOL 

PENTODE 
MINIATURE TYPE 

I 3' 
a 

MAx 

t 

I g + . 
MAX. I, 

A~ 

II I II 

GLASS BULB 
MINIATURE BUTTON 
9 PIN BASE E7-1 

OUTLINE DRAWING 
J EDEL 5-2 

COATED.UNIPOTENTIAL CATHODE 

HEATER 

18 VOLTS 0.10 AMP. Ga ■~$iG~  Gz 

AC OR DC 

ANY MOUNTING POSITION GI K 

BOTTOM VIEW 

BASING DIAGRAM 
J ED EC TLC 

THE 18FW6A IS A SEMI REMOTE CUTOFF PENTODE IN THE 7 PIN MINIATURE CON—
STRUCTION. IT IS EXPECIALLY SUITED FOR USE IN AC/DC RADIOS .THAT EMPLOY 
i00 MA. SERIES CONNECTED HEATERS. EXCEPT FOR HEATER RATINGS, THE 18FW6A 
IS IDENTICAL TO THE 18FW6. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID #1 TO PLATE (MAX.) 

INPUT 

OUTPUT 

AE%TERN AL SNI ELO tj 16 CONNECTED TO PIN 7 ICATM0DE1. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN NA%INUN SYSTEM 

.0035 r+ 
5.5 ri 

5.0 Pf 

HEATER CURRENTC O.lOOtO.006 AMP. 

MAXIMUM PLATE VOLTAGE ].5O VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE 15O VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE RATING CHART 

MAXIMUM PLATE DISSIPATION Z.5 WATTS 

MAXIMUM GRID #2 DISSIPATION O.6 WATTS 

MAXIMUM HEATER—CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

T CTAL DC AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND FEAK ZOO VOLTS 

HEATER WARM—UP TIME" 2O SECGNDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE (SERIES OPERATION) lt3 VOLTS 

HEATER CURRENTS (SERIES OPERATION) O.lO AMP. 

PLATE VOLTAGE lOO VOLTS 

GRID #3 VOLTAGE CONNECTED TO CATHODE AT SOCKET 

GRID #2 VOLTAGE lOO VOLTS 

CATHODE BIAS RESISTOR G8 OHMS 

PLATE CURRENT 11 MA. 

GRID #2 CURRENT 4.4 MA. 

TRANSCONDUCTANCE 4400 µMHOS 

PLATE RESISTANCE (APPROX.) 0.25 MEGOHM 

GRID #1 VOLTAGE FOR qm = 25 µMHOS —ZO VOLTS 

T UNG-BOl ELECTRIC INC. ELECTRON TUBE DIVISION BLOONfIELD. NEW JERSEY, U.S.A. FEBRUARY 1, 1961 PLATE 16099 



18FW6A 

TUNG•SGL 

B FOR SERIES OPERATION OF HEATERS, EQUIPMENT SHOULD BE DESIGNED TM AT AT NORMAL SUPPLY VOLTAGE 

BOGEY TUBES WILL OPERATE AT THIS VALUE OF NEATER CURRENT. 

CHEATER VOLTAGE SUPPLY VARIATIONS SHALL BE RESTRICTED TO MAINTAIN HEATER CURRENT WITHIN THE 

SPECIFIED VALUES. 

~H EAT ER WARM-UP TIME IS OEFIN EO A9 THE TIME REOUI REO FOR THE VOLTAGE ACRD 55 THE NEATER TO REACH 

80; OF ITS RAT EO VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL HEATER OPERATINGRE-
SISTANCE. 



TENTATIVE DATA 18FX6 

}~ —41 
Mnx 

11111 

T 
I ~. 

e 
MAX I• 

2g 
MpX 

—+ 

GLASS BULB 

TUNG•SGL 

PENTAGRID AMPLIFIER 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

18 VOLTS 0.10 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

7CH 

THE 18FX6 IS A DUAL CONTROL PENTAGRID AMPLIFIER IN THE 7 PIN MINIATURE 
CONSTRUCTION. IT HAS A 100 MA HEATER AND IS DESIGNED FOR CONVERTER AP—
PLICATIONS IN AC/DC TYPE RADIO RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 
M ITH 

SNIELDA

GRID #} TO PLATE (MAX.) 0,25 

GRID #} TO GRID #1 (MAX.) D. 15 
GRID #3 INPUT: G} TO 
(H+K+G1+G2+4+GS+P) 7.D 

GRID #1 INPUT: G1 TO 

(Ht K+G2+4+G}+GS+P) 5.5 
OUTPUT: F TO (H+K+G1+G2+4+G}+GS) 13.0 
GRID #1 TO CATHODE 3.0 

CATHODE TO ALL ELECTRODES EXCEPT GRID #1 20.0 

GRID #1 TO PLATE D.05 

ASHI ELD Mj16 CONK ELTEO TO CATHODE. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYST EMB

MITHOUT 
SHIELD 

D.30 uµf 

0,15 µµf 

7.D µµf 

S. Fj µµf 

8.0 µµf 

3.0 µµf 

15.0 µµf 

D.1 µµ.f 

HEATER VOLTAGE 18 VOLTS 

MAXIMUM PLATE VOLTAGE 150 VOLTS 

MAXIMUM #2 h GRID #4 SUPPLY VOLTAGE 150 VOLTS 

MAXIMUM GRID #2 & GRID #4 VOLTAGE 110 VOLTS 
MAXIMUM PLATE DISSIPATION 1.0 WATT 

MAXIMUM GRID #2 6 GRID #4 DISSIPATION 1.2 WATT 

MAXIMUM HEATER- CATHODE VOLTAGE 100 VOLTS 

B 

DESIGN-NA%IMUN RATINGS ARE LIMI I INU VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
i0 A BOGEY ELECTRON DEVICE OF A $PECI FI EO TYPE AS DEFINED BY ITS PUB LISHEO DA TA r AND SHOULD 
NO7 BE E%GEED EO UNDER THE RORST PROBABLE CONDITIONS. THE DEVICE NANUFA LTURER CMOOS ES TXESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF TXE DEVICE r TAKING RESPONSIBILITY FOP THE 
E Ff ECTS OF LM ANGES IN OPERAT IMG CONDITIONS DUE TO VARIATION$ IN DEVICE CMARA LTER ISTICS. TXE 
E OU LPN ENT MANUFACTURER SNOU LD DESIGN SO THAT IN ITIA LIY AND TMROUGNOUT II FE NO DESIGN-NA%IMUN 
VA IUE FOR THE INTENDED SERVICE IS E%CEEDED NITX A BOGEY DEVICE UNDER TXE RORST PROBABLE 
O PERATIMG CONDITIONS RITM RESPECT TO SUPPLY-VOLTAGE VARIATION. EOUI PYEMT COMPONENT VARIATION r
EQUIPMENT LON TROI ADJUSTMENT. LOAD VARIATION. SIGNAL VARIATION. AND ENVIRONMENTAL CONDITIONS. 

T UNG-$OL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELD r NEW JERS EY r U.S.A. JULY 1, 1959 PLATE #5568 
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18FX6 TENTATIVE DATA 

  TUNG•SGL  

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

SEPARATE EXCITATION 

HEATER VOLTAGE Z$ VOLTS 

HEATER CURRENT O.lO AMP. 

PLATE VOLTAGE ZOO VOLTS 

GRID #2 VOLTAGE lOO VOLTS 

GRID #3 VOLTAGE —1.5 VOLTS 

GRID #i RESISTANCE 2O OOO OHMS 

GRID #i CURRENT O.5 MA. 

PLATE CURRENT 2.3 MA. 

GRID #2 CURRENT 6.2 MA. 

CONVERSION TRANSCONDUCTANCE 4$O µMHOS 

PLATE RESISTANCE (APPR OX.) O.4 MEGOHM 

CATHODE CURRENT 9 Mp. 

GRID #3 VOLTAGE (APPROX.) FOR G~ 10 µMHOS -Z1 VOLTS 

OSCILLATOR SECTION — NON OSCILLATING 

GRID #3 VOLTAGE O VOLTS 

GRID #i VOLTAGE O VOLTS 

GRID #2 CONNECTED TO PLATE ZOO VOLTS 

CATHODE CURRENT 24 MA. 

TRANSCONDUCTANCE BETWEEN GRID #i, 7000 µMHOS 

GRID #2 & GRID #4 CONNECTED TO PLATE 

AMPLIFICATION FACTOR BETWEEN GRID #i, 

GRID #2 d~ #4 CONNECTED TO PLATE 22 

GRID #i VOLTAGE (APPROX.) FOR I b =20 µA -9.2 VOLTS 

 J 



ISFX6A 

TUNG•SOL 

PENTAGRID AMPLIFIER 

MINIATURE TYPE 

3' 
4 

Mnx 

GLASS BULB 
M IV IATURE BUTTON 
9 PIN BASE E7-1 

OUTLINE DRA`+rI NG 
J FDEC 5-2 

COATED UNIPOTENTIAL CATHODE 

HEATER 

18 VOLTS 0.10 AMP. 

AC OR DC 

ANY MOUNTING POSITION 
GI 

BOTTOM VIEW 

BASING DIAGRAM 
J EDEC 7CH 

TH't ].bFX6A IS A DUAL CONTROL PENTAGRID AMPLIFIER IN THE 7 PIN MINIATURE 
CONSTRUCTION. IT IS ESPECIALLY SUITED FOR USE IN AC/DC RADIOS THAT EMPLOY 
100 MA. SERIES CONNECTED HEATERS. EXCEPT FOR HEATER RATINGS, THE 18FX6A 
IS IDENTICAL TO THE 18FX6. 

DIRECT INTERELECTRODE CAPACITANCES 
M ITH 

SHIELDA

GRID #3 TO PLATE (MAX.) 0.25. 
GRID #3 TO GRID #i (MAX.) 0.15 
GRID #} INPUT: G} TO 

(H+K+G1+G2+4t GS+P) 7.0 
GRID #1 INPUT: G1 TO 

(H+K+G2+4+G3+GS+P) 5.5 

OUTPUT: P TO (H+K+Gi+G2+4+G}+GS) 13.0 

GRID #1 TO CATHODE 3.O 
C ATHOOE TO ALL ELECTRODES EXCEPT GRID #1 20.0 

GRID #1 TO PLATE 0.05 

A SH IELD tl316 CONNECTED TO LATROOE. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN 4A%IMUM SYST EMR

WITHDUT 
SHIELD 

0.30 µµf 
0.15 µµf 

7.0 µµf 

5.5 µµf 

8.O µµf 
3.0 µµf 

15.0 µµf 

O.1 µµf 

HEATER CURRENT C O.lOO±0.006 AMP. 

MAXIMUM PLATE VOLTAGE 15O VOLTS 

MAXIMUM #2 & GRID #4 SUPPLY VOLTAGE 150 VOLTS 

MAXIMUM GRID #2 h GRID #4 VOLTAGE 110 VOLTS 

MA%IMUM PLATE DISSIPATION 1.O WATT 

MAXIMUM GRID #2 h GRID #4 DISSIPATION 1.2 WATT 

MAXIMUM HEATER—CATHODE VOLTAGE LOO VOLTS 

HEATER NEGATIVE WITH REST ECT TO CATHODE 

TOTAL OC ANn PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER WARM—UP TIME 2O SECONDi 

CONTINUED ON FOLLOWING PAGE 

J 
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18FX6A 

TUNO•=OL 

L ONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

SEPARATE EXCITATION 

HEATER VOLTAGE (SERIES OPERATION) 1H VOLT; 

HEATER CURRENTD (SERIES OPERATION) O.lO AMP. 

PLATE VOLTAGE LOO VOLTS 

GRID #2 VOLTAGE lOO VOLT`: 

GRID #3 VOLTAGE -1.j VOLT;; 

GRID #1 RESISTANCE 2O OOO OHMS 

GRID #1 CURRENT O.5 MA. 

PLATE CURRENT 2.3 MA. 

GRID #2 CURRENT G.2 MA. 

CONVERSION TRANSCONDUCTANCE 4HO µMHOS 

PLATE RESISTANCE (APPROX.) O.4 MEGOHM 

CATHODE CURRENT U MA. 

GRID #3 VOLTAGE (APPROX.) FDR GC = 10 µMHOS -2I VOLTS 

OSCILLATOR SECTION - NON OSCILLATING 

GRID #3 VOLTAGE O VOLTS 

GRID #1 VOLTAGE O VOLTS 

GRID #2 CONNECTED TO PLATE lOO VOLT 

CATHODE CURRENT Z4 MA. 

TRANSCONDUCTANCE BETWEEN GRID #1, 7000 µMHOS; 

GRID #2 h GRID #4 CONNECTED TO PLATE 

AMPLIFICATION FACTOR BETWEEN GRID #1, 

GRID #2 & #4 CONNECTED TO PLATE 22 

GRID #1 VOLTAGE (APPROX.) FOR I b = 20 µA - 9.2 VOLTS 

DD ESIGN-MAXIMUM RATINGS ARE UNITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY EIEC TRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUB LISNED DATA. AND SMOU LD 
NOT BE E%LEEDED UNDER THE NORST PROBABLE CONDITIONS. THE DEVICE MANUFA LTURER CNOOSES THESE 
VALUES TO PROVIDE ACLEPTAB LE SERVICEABILITY OF THE OEY IC E. TAKING RESPONSIBIIITT FOR THE 
EFFECTS OF CHANGES IN OPERATING CONOITI ONS DUE TO VARIATIONS IN DEVICE CM AR ACT ER ISTICS. THE 
E OUIPMENT MANUFACTURER SHOULD OES IGN 50 THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-NA%IMUN 
VALUE FOR THE INTENDED SERVILE IS E%CEEDEO WITN A BOGET DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITIONS WITN RESPECT TO SUPPLY-YO LTAGE VARIATION S EOUI PN ENT COMPONENT VAR IATION~ 
E OUIPNENT CONTROL ADJ USTMENT~ LOAD VARIATION S SIGNAL VAR IATION~ AND ENVIRONMENTAL CONDITIONS. 

DM EAT ER VOLTAGE SUPPLY VARIATIONS SMALL BE RESTRI LT EO TO MAINTAIN NEATER CURRENT WITHIN THE 
SPECIFIED VALUES. 

D FOR SERIES OPERATION OF HEATER ST EQUIPMENT SHOULD BE DESI GIIED THAT AT NORMAL SUPPLY VOITAG' 
BOGEY TUBES WILL OPERATE AT THIS VALUE OF XEAT ER CURRENT. 

'ENEATER HARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TD REACH 
804 OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES FATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WITN A RESISTANCE OF VALUE j TINES THE NOMINAL NEATER OPERATING 
RESISTANCE. 



TENTATIVE DATA 

GLASS BULB 

18FY6 

  TUNG•SGL  ~ 

DOUBLE DIODE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

18 VOLTS 0.10 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

7BT 

THE 18FY6 IS A MINIATURE HIGH MU TRIODE DOUBLE DIODE IN THE 7 PIN MINIA—
TURE CONSTRUCTION. IT HAS A 100 MA. HEATER AND IS DESIGNED FOR DETECTOR 
AMPLIFIER APPLICATIONS IN AC/DC TYPE RADIO RECEIVERS. 

DIRECT INTER ELECTRODE CAPACITANCES 

MITH MITHOUT 
SHIELD SHIELD 

GRID TO PLATE 1.8 1.$ µµf 
INPUT 2.4 2.4 µlyf 
OUTPUT 2 O_~2 µµf 

GRID TO DIODE k2 PLATE (MAX.) O.2 O.2 µy.f 

A BHI ELD N316 CONNECTED TO PIN N2. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTENB

HEATER VOLTAGE L$ VOLTS 

MAXIMUM PLATE VOLTAGE 15O VOLTS 

MAXIMUM PLATE DISSIPATION O.5 WATT 

MAXIMUM POSITIVE GRID VOLTAGE O VOCTS 

MAXIMUM DIODE PLATE CURRENT (EACH DIODE) 1.O MA. 

MAXIMUM HEATER—CATHODE VOLTAGE LOO VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 1H VOLTS 

HEATER CURRENT O.lO AMP. 

PLATE VOLTAGE lOO VOLTS 

GRID VOLTAGE —1 VOLTS 

PLATE CURRENT O.E) MA. 

PLATE RESISTANCE ~~ OOO OHMS 

TRANSCONDUCTANCE 1 'jOO µMHOS 

AMPLIFICATION FACTOR LOO 
AVERAGE DIODE CURRENT (EA•D IODE) WITH IOV. APPLIEDC Z.O MA. 

LD ESIGN-YA%IYUM RATINGS ARE LI YITING YA CUES OF OPERATING ANO ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOG ET ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUB LI SN EO DATA, AND SMOU LO 
NOT BE E%CEEDED UM DER THE NORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CMO OS EB TM ESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONS IB IIITY fOR THE 
EFFECTS OF CNANG ES IN OPERATING CONDITIONS DUE TO V~RIATIOMS IN DEVICE CHARACTERISTICS. THE 
E QUIPYENT MANUFACTURER SNOU LD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-YA%IYUY 
VALUE FOR THE INTENDED GEflYICE IS E%CEEOEO NITN A BOGEY DEVICE UNDEfl THE NORST PROBABLE 
OPERATING CONOITIOMB NITN pES PELT TO SUPPLY-VOLTAGE VARIATION, EOUI PYENT COMPON EMT VARIATION, 
E OUIPMENT CONTROL ADJ US TYENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONNEN TAL CONDITIONS. 

OTEST CONDITION ONLY. ~ / 

iUN G-SOl ELECTRIC INC. ELECTRON TUBE DIVISION Bl0UNF1ELD, NEY JERSEY, U.S.A. APRIL 1, 1959 PLATE *5N80 





18FY6A 

TUNG•SOL 

DOUBLE DIODE TRIODE 

MINIATURE TYPE 

3.. 

4 
—, 

MAX 

11111 

} 

I~ 8 
MAx I, 

QB 

GLASS BULB 
MINIATURE BUTTON 
7 PIN BASE E7-1 

OUTLINE DRAWING 
JEoec 5-2 

COATED UNIPOTENTIAL CATHODE 

HEATER 

18 VOLTS 0.10 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

MINIATURE BUTTON 
7 PIN BASE 

P ASING OIAG RAM 
J EOEC iBT 

THE 18FY6A IS A HIGH MU TRIODE DOUBLE DIODE IN THE 7 PIN MINIATURE CON—
STRUCTION. IT IS ESPECIALLY SUITED FOR USE IN AC/DC RADIOS THAT EMPLOY 
100 MA. SERIES CONNECTED HEATERS. EXCEPT FOR HEATER RATINGS, THE. 18FY6A 
IS IDENTICAL TO THE 18FYb. 

DIRECT INTERELECTRODE CAPACITANCES 

k'ITH NITHOUT 
SHIELD SHIELD 

GRID TO PLATE 1.r3 1,H µµf 

INPUT 2.4 2.4 µµf 
ourPur 2 0.~2 1Wf 
GRID TO DIODE #2 PLATE (MAX.) O.2 O.2 µµf 

ASHI ELD #916 CONNECTED TO PIN #2. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MA%IMUM SYST EMB

HEATER CURRENT O.lOO±0.006 qM PA. 
MAXIMUM PLATE VOLTAGE 1~O VOLTS 

MAXIMUM PLATE DISSIPATION O. rj WATT 

MAXIMUM POSITIVE GRID VOLTAGE O VOLTS 

MAXIMUM DIODE PLATE CURRENT (EACH DIODE) 1.O MA. 

MAXIMUM HEATER—CATHODE VOLTAGE• 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK lOO VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK LOO VOLTS 

HEATER WARM—UP TIME * ZO SECONDS 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC. ELECTRON TUBE DIVI SIGN BLOOMFI ELD, NEW JERSEY, U. B~. A. FEBRUARY 1, 1961 PLATE X5101 



18FY6A 

TUNG•SGL 

C ONTINU ED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE (SERIES OPERATION) 

HEATER CURRENT D(SERIES OPERATION) 

PLATE VOLTAGE 

GRID VOLTAGE 

PLATE CURRENT 

PLATE RESISTANCE 

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

4 VER AGE DIODE CURRENT (EA.DIODE) WITH lOV. APPLIEDE 

1H VOLTS 

O. TO AMP. 

LOO VOLTS 

-I VOLTS 

O.E) MA. 

77 OOO OHMS 
1 300 µMHOS 

LOO 
2.O MA. 

3DESIGM—NA%INUN RATINGS ARE LIMITING YA CUES OF OPERATING AND ENY IRO NN ENTAI CONDITIONS APPLICAB IE 
TO A BOGEY ELECTRON DEVICE OF A SPE LI FLED TYPE AS DEFINED BY ITS PUB IISHEO DATA r ANO SM OU LD 
NOT BE E%CEEDED UNDER THE wOR57 PROBABLE CONDITIONS. 7NE DEVICE MAN,U FA CTURER CN005ES iNESE 

VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAXING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CN ARALTER ISTICS. THE 
EOUIPMENT~NANUFACTURER SHOULD DESIGN SO THAT IN ITIA ICY AND iNROUGNOUT II FE NO DESIGN—NA%INUN 

YA LUE FOR THE INTENDED SERVICE IS E%CEEDEO NITM A BOGET DEVICE UNDER THE NO RST PROBABLE 
OPERATING CONDITIONS NITM RES ►ECT TO SUPPLY—VO ITAGE VARIATION r EOUI PNENT COMPONENT YARIATION r
EOUIPMENT CON T0.0l AOJ USTMENT r LOAD YARIATI ON r SIGNAL VARIATION r AND ENYtRONNENTAL CONDITIONS. 

CX EATER YO LT AGE SUPPLY VARIATIONS SHALL BE RESTRICTED TO MAINTAIN HEATER CURB ENK wI TnIN THE 
SPECIFIED VALUES. 

D FOR SERIES OPERATION Of HEATERS. EQUIPMENT Sd OU LO BE DESI GN EO TM AT AT NORMAL SUPPLY VOLTAGE 
d OG EY TUBES wlLl OPERATE AT THIS VALUE OF HEATER CUkREN T. 

NEATER WARM—UP TIME IS DEFINED AS THE TINE REOU IRED FOR THE VOLTAGE ACROSS THE NEATER TO REACH 

80f OF ITS RATED VOLTAGE AFTER APPLYING N TINES RATED NEATER VOLTAGE 70 A CIRCUIT CONSISTING 
Of THE TUBE NEATER IN SERIES WITN A RESISTANCE OF VALUE j TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

ET EST CONDITION ONLY. 



TENTATIVE DATA 18GD6 

 3~~ 
4 

MAX. 

IB 
MAX. 

28 
MAX. 

GLASS BULB 

TUNG•SOL 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

18 VOLTS 0.10 AMP. 

ANY MOUNTING POSITION 

BOTTOM V I E'~V 

MINIATURE BUTTON 
7 PIN BASE 

TOK 

THE 18GD6 IS A SHARP-CUTOFF PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. 
IT FEATURES A 100 MILLIAMPERE HEATER AND IS DESIGNED FOR RF AND IF APPLI-
CATIONS IN AC/DC TYPE RADIO RECEIVERS. 

DIRECT INTERELECTRODE CAPACTTANCESA

GRID #1 TO PLATE (MAX.) 

INPUT: G1 TO (H+K+G2+G3+I.S.) 
OUTPUT: P TO (H+K+G2+G3+I.S.) 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM B 

.0035 µkf 
6.0 µµf 

5.0 µµf 

HEATER VOLTAGE 1H VOLTS 

MAXIMUM PLATE VOLTAGE 15O VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE 150 VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE RATING CHART 

MAXIMUM PLATE DISSIPATION Z.5 WATTS 

MAXIMUM GRID #2 DISSIPATION 0.6 WATTS 

MAXIMUM HEATER-CATHODE. VOLTAGE S 100 VOLTS 

A E%T ERNAL SHIELD #j 16 CONNECTED TO PIN 7 ICATH OD EI 

B 
J ESIGN-MAX INUN RATINGS ARE LIMITING VALUES Of OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS OEFIN ED BY ITS PUBLISHED DATA, AND SMOU LD 
NOT BE E%CEEOED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CNOOS ES THESE 
VALUES TO PROVIDE ACCEPT AO IE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 
E FfECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN -DEVICE CHARACTER ISTILS. THE 
EOUIPNENT MANUFACTURER SHOULD DESIGN BO TXAT INITIALLY AND THROUGHOUT IIFE NO DESIGN-NAXIYUN 
VALUE FOR THE INTENDED SERVILE IS E%CEEDED WITH A BOG ET DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EOUI PNENT COMPONENT VARIATION, 
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATI OM, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

TUNG-SQL ELECTRIC INC., ELECTRON TUBE DIVISION, Bl00MFl ELO, NEW JERSEY, U.S.A., JULY 1, 1960 PLATE #5910 



18GD6 TENTATIVE DATA 

TUNG•SOL 

CONTINU EU FROM PREC EUING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID #3 VOLTAGE 

GRID #2 VOLTAGE 

CATHODE BIAS RESISTOR 

PLATE CURRENT 

GRID #2 CURRENT 

TR ANSCONDUCTANCE 

PLATE RESISTANCE (APPROX.) 

EC1 FOR Ib = 10 µA ~APPROX.) 

1S VOLTS 

O.lO AMP. 

ZOO VOLTS 

CONNECTED TO CATHODE AT SOCKET 

ZOO VOLTS 

150 OHMS 
j MA. 

2.0 MA. 
4300 I/MHOS 

O.5 MEGOHM 

—~{. ~ VOLTS 

 J 



18GD6A 

TUMG•SOL 

PENTODE 

MINIATURE TYPE 

a 
MAX. 

T- 5 z 

I~ 8 
MAX. 

28 
MAX. 

GLASS BULB 
MINIATU NE BUTTON 
T PIN BASE E7-1 

OUTLINE DRA:"I NG 
J EnEf. '',-, 

COATED UNIPOTENTIAL CATHODE 

HEATER NOMINAL 

18 VOLTSB 0.10 AMP. 

SERIES OPERATION 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM V I E'.! 

BASING DIAG RAY 
J EDEC 76K 

THE18GD6A IS A SHARP-CUTOFF PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. 
IT FEATURES A 100 MILLIAMPERE HEATER AND IS DESIGNED FOR RF AND IF APPLI-
CATIONS IN AC/DC TYPE RADIO RECEIVERS OR OTHER ELECTRONIC EQUIPMENT. 

DIRECT INTERELECTRODE CAPACTTANCES^

GRID #i TO PLATE (MA%.) 

INPUT: Gi TO (H+K+G2+G3+I.S.) 

OUTPUT: P TO (H+K+G2+G3+I.S.) 

.0035 pf 

6.0 pf 

5.0 pf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN NA%INUN SYSTEM 

SEE EIA $TAN DARD RS-2j9 

HEATER CURRENTC O.lOO±0.006 AMPS. 

MAXIMUM PLATE VOLTAGE 15O VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE 15O VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE RATING CHART 

MAXIMUM PLATE DISSIPATION Z.5 WATTS 

MAXIMUM GRID #2 DISSIPATION O.6 WA7TS 

MAXIMUM HEATER—CATHODE VOLTAGE ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK lOO VOLTS 

HEATER PO S,ITIVE WITH RESPECT TO CATHODE 

TOTAL OC AND PEAK LOO VOLTS 

HEATER WARM—UP TIME 2O SECONDS 

DESIGN-MA%INUN RATINGS ARE LIMITING VALUES OF OPERATING AND ENV IflO NNENTAI CONDITIONS APPIICAB IE 

TO A BOGEY ELECTRON DEVICE OF A SPELL FI ED TYPE AS DEFINED B1 ITS PUB lI5NE0 DATA, AND SMOU ID 

NOT BE E%CEEDED UNDER THE WORST Pfl OBABIE CONDITIONS. THE DEVICE NANUFACTURER F,N003 E5 THESE 

VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE OEVIC E r TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CM ANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CMARALT ERISTICS. THE 

E OUI PNENT NpN Uf ACTURER SNOU lO DESIGN SO iN AT INITIALLY AND THROUGHOUT II FE NO DESIGN-MA%INUN 

VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 

OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION. EOUI PNENT COMPONENT VARIATION r

EOUIPNENT CONTROL ADJUSTMENT. LOAD YARIATI ON, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD r NEW JERSEY. U.S.A. FE9RUARY 1, 1961 PLATE x6'.02 



ISGD6A 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE VOLTAGE 

GRID k3 VOLTAGE 
GRID #2 VOLTAGE 
CATHODE BIAS RESISTOR 

PLATE CURRENT 

GkID i2 CURRENT 
TRANSCONDUCTANCE 

PLATE RESISTANCE (APPROX.) 

Ec1 FOR Ib = 10 µA (APPROX.) 

ZOO VOLTS 

CONNECTED TO CATHODE AT SOCKET 
lOO VOLTS 

150 OHMS 

5 MA. 

2.0 MA. 

4300 µMHOS 

O.5 MEGOHM 

—4.7 VOLTS 

AEXTERNAL SHIELD ;rj 16 CONNECTED TO PIN T (CATNODEI. 

B FOR SERIES OPERATION OF HEATERS, EQUIPM{NT SHOULD BE DESIGNEDTM AT AT NORMAL SUPPLY VOLTAGE 
BOGEY TUBES WILL OPERATE AT TXIS VA IUE OF NEATER CURRENT. 

CM EATER VOLTAGE SUPPLT VARIATIONS SHALL BE RESTRICTED TO MAINTAIN HEATER CURRENT WITHIN THE 
SPECIFIED VALUES. 

À N EA TER NARN-UP 71NE IS DEFINED AS THE TIYE REOU IRED FOR THE VOLTAGE ACROSS THE MEAT ER TO REACH 
BOf OF ITS RAT EO VOLTAGE AFTER APP LTING 4 TINES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES MI TN A RESISTANCE OF VALUE j TINES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

SINILAR TYPE REFERENCE: Except for heater uxxrnruq time, the i8GD6A is identical to the 
sBGDC,. 



TENTATIVE DATA 

TUNG•SOL 

18GE6 

311. 
4 

MAX. 

TRIODE DOUBLE DIODE 

MINIATURE TYPE 

COATED UNIPCTENTIAL CATHODE 

HEATER 

2 e 18 VOLTS 0.10 AMP. 
MAX 

ANY MOUNTING POSITION 

GLASS BULB 

BOTTOM VIE4! 
MINIATURE BUTTON 

7 PIN BASE 

7BT 

THE 18GE6 IS A HIGH MU TRIODE DOUBLE DIODE IN THE 7 PIN MINIATURE CON-
STRUCTION. IT FEATURES 100 MILLIAMPERE HEATER AND IS DESIGNED FOR DE-
TECTOR-AMPLIFIER APPLICATIONS IN AC/DC TYPE RADIO RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT ExT ERN AL SHIELD 

GRID TO PLATE 

INPUT: G TO (H+K) 

OUTPUT: P TO (H+K) 

GRID TO DIODE #2 PLATE (MAX.) 

1.8 
2.4 
0.2 
0.2 

µµf 

wl`

l~f~ T 

uu' 

RATINGS 
INTERPRETED ACLO RDING TD DESIGN MA%IMUM SYSTEM A

HEATER VOLTAGE 18 VOLTS 

MAXIMUM PLATE VOLTAGE 15O VOLTS 

MAXIMUM PLATE DISSIPATION O.5 WATT 

MAXIMUM DIODE PLATE CURRENT I (EACH DIODE) 1.O MA. 

MA%IMUM HEATER- CATHODE VOLTAGE A 1.00 VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIE-

HEATER VOLTAGE 1$ VOLTS 

HEATER CURRENT O.lO AMP• 

PLATE VOLTAGE LOO VOLTS 

GRID VOLTAGE -1 VOLTS 

PLATE CURRENT 1.O MA. 

PLATE RESISTANCE uO OOO OHMS 

TRAN SCO NDUCTANCE - 1 7OO F%MHOS 

AMPLIFICATION FACTOR 70 

AVERAGE DIODE CURRENT I EACH DIODES

WITH 10 VOLTS DC APPLIED 2.0 MA. 

A 
DESIGN-NA%INUY RATINGS ARE LINIT LNG VALUES OF OPERATING ANO EhVIRONN ENTAL CONDI 710N5 APPLICABLE 
TO A BOG ET EEEC TRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA. AND SHOULD 
NOT BE E%CEEOED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CNOOS ES THESE 
VALUES TO PROVIDE ACLEPTAB LE SERVICEABIIi TY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CN ANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
E OUIPN ENT MANUFACTURER SN OU LO DESIGN SO TN AT INITIALLY AND TN ROUGH OUT LIFE NO OEG IGN-NA%I NUM 
VALUE FOR THE INTENDED SERVICE IS E%CEEDED wITN A BOGEY DEVICE -UNDER THE WORST PROBABLE 
OPERATING CONDITIONS wITN RESPECT TO SU PPLT-VOLTAGE VARIATION, EOUI PNENT COMPONENT VARIATION. 
EOUIPNENT CONTROL ADJ USTYEN T, LOAD VARIATION, SIGNAL YARI ATION., SNO CNVIRON IE NTAL CONDITIONS 

BT EST CONDITION ONLY. 

TUN G-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY, U. S.A.. JULY 1, 1960 PLATE A'911 





TUNc•sa~ 

TRIODE DOUBLE DIODE 

MINIATURE TYPE 

COATED UNIPCTENTIAL CATHODE 

HEATER 

18 VOLTSB 0.10 AMP. 

SERIES OPERATION 

ANY MOUNTING POSITION 

GLASS BULB 
MINIATURE BUTTON 
7 PIN BASE E7-1 

OUTLINE DRAWING 
J EDEC 5-2 

BOTTOP4 VIEW 

BASING DIAGRAM 
J ED EC iBT 

18GE6A 

THE 18GE6A IS A HIGH MU TRIODE DOUBLE DIODE IN THE 7 PIN MINIATURE CON-
STRUCTION. IT FEATURES 100 MILLIAMPERE HEATER AND IS DESIGNED FOR DE-
TECTOR-AMPLIFIER APPLICATIONS IN AC/DC TYPE RADIO RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID TO PLATE 

INPUT: G TO (H+K) 

OUTPUT: P TO (H +K) 

"GRID TO DIODE #2 PLATE (MAX.) 

1.8 
2.4 
0.2 
0.2 

pf 
pf 
pf 

Pf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MA%IMUM SYST EM A

HEATER CURRENTC O.lOO±O .DOE AMPS. 

MAXIMUM PLATE VOLTAGE 15O VULTS 

MAXIMUM PLATE DISSIPATION O.5 WATT 

MAXIMUM DIODE PLATE CURRENT S (EACH DIODE) 1.O MA. 

MAXIMUM HEATER- CATHODE VOLTAGE A ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER WARM-UP TIME* 2O SECONDS 

A 
DESIGN-YA%IMUM RATINGS ARE LIMITING 4A lU ES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPE'CIFIEO TYPE AS DEFINED BY ITS PUB LI SN ED DATA, ANO SM OU LD 

NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES TM ESE 
V ALU EB TO PROVIDE ACCEPTAB IE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 
E FFECTG OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CNAgACTERI5TIC5. TN E 

E OUIPNENT MANUFACTURER SHOULD DESIGN 50 THAT INITIALLY AND TN ROUGH OUT LIFE NO DESIGN-MAXIYUN 

VALUE FOR THE INTENDED SERVICE IS E%CEEDED WITH A BOGET DEVICE~UN DER THE wOgST PROBABLE 

OPERATING CONDITIONS MI TN RESPECT TO SUPPLY-VO ITAGE VARIATION, EQUIPMENT CON PON ENT VARIATION. 

FOUIPNENT CONTROL AOJ USTMENT, LOAD VARIATION, SIGNAL VARI ATtON_, ANO ENVIftON ME NTAI CONDITIONS. 

B FOR SERIES OPERATION OF HEATERS, EQUIPMENT SHOULD BE DESIGNED THAT AT NORMAL SUPPLY VOLTAGE 

BOGEY TUBES WILL OPERATE AT THIS VALUE OF HEATER CURRENT. 

CONTINUED ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC iNC., ELECTRON TOOE DIVISION, BLOOMFIELD, NEW JERSEY. U.S.A. FEBRUARY 1, 1961 PLATE •6103 



18GE6A 

TUNG•SOL 

C ON TIN DED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 

GRID VOLTAGE 

PLATE CURRENT 

PLATE RESISTANCE 

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

AVERAGE DIODE CURRENT S EACH DIODE D

WITH 10 VOLTS DC APPLIED 

lOO VOLTS 

—1 VOLTS 

1.0 MA. 

40 000 oHMs 
I 7OO A+.MHOS 

70 

2.O MA. 

'~N EATER VOLTAGE SUPPLY VARIATIONS SHALL BE RESTRICTED TO MAINTAIN HEATER CURRENT WITHIN THE 
S PELT FIED VALUES. 

DT EST UONDITION ONLY. 

~XEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACN 
BO% OF ITS RAT EO VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE REAT ER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

SIMILAR TYPE REFERENCE: Except jor heater—warm—up time, the i8GE6A is ident—
ical to the i$GE6. 



TENTATI V E DATA 18HB8 

GLASS BULB 

TUNG•SOL 

TRIODE-PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER' 

18.0 VOLTS 0.30 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 

9ME 

THE 18HB8 IS A TRIODE—PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. IT IS 
DESIGNED FOR AUDIO APPLICATIONS IN STEREO AND MONAURAL SOUND EQUIPMENT. 
EXCEPT FOR HEATER RATINGS, THE 18HB8 IS IDENTICAL TO THE 35HB8. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MA%IMUM SYSTEM 

HEATER VOLTAGEA

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 VOLTAGE 

MAXIMUM CATHODE CURRENT 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID #2 DISSIPATION 

MAXIMUM GRID CIRCUIT RESISTANCE: 

FIXED BIAS 

CATHODE BIAS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL OC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

OC 

TOTAL DC AND PEAK 

Tp IOCE PE NT OOE 
SECTION SECTION 

18.0 VOLTS 

150 150 VOLTS 

___ 135 voLTs 

5 SO MA. 

O.TS 6.5 WATTS 

--- 1.5 WATTS 

O.1 MEGOHM 

0.47 MEGOHM 

ZOO VOLTS 

lOO VOLTS 

200 voLTs 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

PEAK AF GRID #i VOLTAGE 

CATHODE RESISTOR 

CONTINUED ON FOLLON LNG PAGE 

SECTION SECTION 

18,0 VOLTS 

0,30 AMP. 

115 ll5 voLTs 
--- ll5 voLTs 
___ Ei,O VOLTS 

410 150 OHMS 

~ J 
T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION r BLOOMFI ELO, NEW JERSEY, U.S.A. AUGUST 1, 7960 PLATE #5961 



18HB8 TENTATI V E DATA 

TUNa•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
(cont'd.) 

HEATER VOLTAGE 

HEATER CURRENT 

TN IpOE 
SECTION 

PENTODE 
SECTION 

18,0 

0.30 

VOLTS 

AMP. 

ZERO—SIGNAL PLATE CURRENT 2,5 33 MA. 

MAX.—SIGNAL PLATE CURRENT --- 32 MA. 

ZERO—SIGNAL GRID #2 CURRENT 7,5 MA. 

MAX.—SIGNAL GRID #2 CURRENT --- lO MA. 

TRANSCONDUCTANCE 3900 6250 µMHOS 
AMPLIFICATION FACTOR 74 ---

LOAD RESISTANCE --- 3500 OHMS 

MAX.—SIGNAL POWER OUTPUT 1.O WATT 

TOTAL HARMONIC DISTORTION (APPROX.) 8 PERCENT 

ATHE NEATER SH OU LO BE CONNECTED WITH PIN #4 CLOSEST TO THE GROUND END OF THE HEATER STRING. 

FIGURE I 

150 
470 K OHMS ~ 100 
OHMS 

+, g+ 
1 15 V 

µfd 

3500 
OHMS 

PO = I WATT 
DIST. = 8~ 

~ g+ 
1 15 V 



TENTATIVE DATA 19AU4 -19AU4GTA 

~ 16 

MAX. 

~ ~ 

T- 9 
3a 
MAx. 

i 3 

19Y

32 
MAX. 

GLASS BULB 

i 

MAX 

TUN6•SOL 

DIODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

18.9 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM v I Ew 
SHORT INTERMEDIATE 
SHELL 5 OR 6 PIN 

OCTAL 

SO LNET TERMINALS il, #2. 
44 AND f6 SHOULD XOT BE 
USED AS TIE POINTS. PIM 
fl OMITTED OM 5-PIN BASE. 

4CG 

THE 19AU4 AND 19AU4GTA ARE SINGLE INDIRECTLY-HEATED DIODES INTENDED FOR 
USE IN TELEVISION HORIZONTAL FREQUENCY DAMPER SERVICE. THEY ARE DESIGNED 
TO WITHSTAND HIGH VOLTAGE PULSES OF LINE FREQUENCY BETWEEN CATHODE AND 
BOTH HEATER AND PLATE ELEMENTS SUCH AS ARE NORMALLY ENCOUNTERED IN 
"DIRECT DRIVE" CIRCUITS. EXCEPT FOR THE HIGHER MAXIMUM DC OUTPUT CURRENT 
AND PEAK PLATE CURRENT OF THE 19AU4GTA, THE TWO TUBES ARE IDENTICAL. 

DIRECT INTERELECTRDDE CAPACITANCES ° 

NEATER TO CA THOD~E: (H TO K) 

PLATE TO CATHODE AND HEATER: P TO (H{K) 
CATHODE TO PLATE AND HEATER: K TO (P{H) 

4.0 µµf 
8.5 µµf 
11.5 µµf 

RATINGS 
I MTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

DAMPER DIODES

HEATER VOLTAGE 16.9 VOLTS 

MAXIMUM HEATER CATH OOE VOLTAGE: 
HEDGER NEGATIVE WITH RESPECT TO CATHODE 900

VOLTS 
TOTAL DC AND PEAK (ABSOLUTE MAXIMUM) 4 5O0 VOLTS 

H EDGER POSITIVE WITH RESPECT TO CATHODE 
1170 VOLTS 

TO TpL DC ANO PEAK j0O VOLTS 

MAXIMUM PEAK INVERSE PLATE VOLTAGE (ABSOLUTE MAXIMUM) 4 500 VOLTS 

MAXIMUM DC PLATE CURRENT 19U A 175 MA. 

MAXIMUM STEADY STATE PEAK PLATE CURRENT 1 150 1 050 MA. 

MAXIMUM PLATE DISSIPATION 6.~ WATTS 

AVERAGE TUBE VOLTAGE DROP 
(WITH TUBE CONDUCTING 350 MA.) 25 VOLTS 

HEATER WARM—UP TIME (APPROX.)'L ll.O SECONDS 

BFOR OPERATION IN A 525-LIME, j0-FRAME SYSTEM AS DESCRIBED IM "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TEL EVI SIOM BROADCASTI XG STATION 37 FEDERAL COMMU MICATIONS COMMISSION". THE DUTY 
LY CLE OF THE HORIZONTAL VOLTAGE PULSE. NOT TO EXCEED 15S OF SCAXMI NG CYCLE. 

4 
NEATER WARM-UP TINE IS DEf IXED AS THE TIME RE OU IR ED FOR THE VOLTAGE ACROSS THE NEATER TO REACH 
e0S OF ITS RAZED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF TXE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE 'N OM INAL ME ATER OPERATING 
RESISTANCE. 

AVALUES FOR 19AU4GTA. ~WITNOUi EXTERNAL SMIElO. 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELO. NEW JERSEY. U.S.A. DECEMBER I. 1956 PLATE l484j 



19AU4 -19AU4GTA TENTATIVE DATA 

19AU4-I9AU46TA 

Ef = 18.9 Volts 
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TENTATIVE DATA f9CL8A 

TUNc•so~ 

TRIODE TETRODE 

MINIATURE TYPE 

~' COATED UNIPOT~NTIAL CATHODE 
8 
MAX 

lsi
Max. 

26 
MAX. 

GLASS BUL6 

HEATER 

18.9 VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM YIEW 
MINIATURE BUTTON 

q PIN BASE 
9F% 

THE 19CL8A IS A SHARP CUTOFF TETRODE AND MEDIUM—MU TRIODE IN THE 9 PIN 
MINIATURE CONSTRUCTION. IT IS INTENDED FOR USE, PRIMARILY AS A COMBINED 
TRIODE OSCILLATOR AND TETRODE MIXER IN VHF TELEVISION TUNERS. THERMAL 
CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE 
SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH 
OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR HEATER RATINGS, 
THE 19CL8A IS IDENTICAL TO THE 6CLBA. 

DIRECT INTERELECTROl1f CAPACITANCES 

TRIODE: 

M ITNB 
SHIELD 1315 

MITNOUT 
SHIELD 

GRID TO PLATE (6 TO P) 1.8. 1.8 µµf 

INPUT: G TO (H+ K) 2.7 2.7 µµf 

OUTPUT: P TO (H +K) 1.2 0.4 µµf 

TETRDDE: 
GRID TO PLATE (G1 TO P) (MAX.) 0.010 0.028 µµf 
INPUT: G1 TO (H+K+GZ) 5.0 5.0 141E 
OUTPUT: P TO (H+K+GZ) 3.4 2.4 µµf 

CATHODE TO HEATER (EITHER SECTION APPROX.) 2.5G 2.5 µµ.f 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER ST STEM 

TRIORE TETRORE 

HEATER VOLTAGE I8.9 1$,9 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 200 voLTs 
HEATER POSITIVE WITH RESPECT TO'CATHODE 
DC 100 100 voL.Ts 

TOTAL DC AND PEAK 200 200 VOLTS 

MAXIMUM PLATE VOLTAGE 300 300 volTs 
MAXIMUM GRID #2 SUPPLY VOLTAGE 300 voLTs 
MAXIMUM GRID #2 VOLTAGE SEE RATING CHART 

MAXIMUM PLATE DISSIPATION 2.7 2.B WATTS 

MAXIMUM GRID #2 DIS~f,I•~RATION 0.5 WATT 

MAXIMUM POS ITIVE 'DC GRID #1 VOLTAGE 0 O VOLTS 

CONTINUED ON FOLLOWING PAGE 

\ _.. _ 

TU Mfr SOL ELECTRIC INC. EL ECTR ONTUNE OI VI SI ON NL OOMFIElO. NEw JERSEY r U.S.A. AUGUST 1. 1959 PLATE +!5586 



19CL8A TENTATIVE DATA 

TUNc•so~ 

CONTINUED FROM PRECEDING PAGE 

RATINGS—coNTID. 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 

FIXED BIAS_ 

CATHODE BIAS 

BEATER WARM-UP TIMEA 

TRIODE TETRODE 

0.5 0,25 MEGOHM 

1.O 1.O ME60HM 

11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

T ETRODE TRIODE 
SECTION SECTION 

HEATER VOLTAGE 1$.9 1$.9 1$.9 VOLTS 

HEATER CURRENT 0,15 0,15 0,15 AMP. 

PLATE VOLTAGE 100 125 125 VOLTS 

SCREEN VOLTAGE 100 125 --- VOLTS 

GRID #1 VOLTAGE O —1.0 --- VOLTS 

CATHODE- BIAS RESISTOR --- --- 56 OHMS, 

AMPLIFICATION FACTOR --- LlO 
PLATE RESISTANCE (APPROX.) --- lOOOOC 5000 OHMS 

TR AN SC ONDUCTANCE $ZOO E)4Q0 $OQO µMHOS 

PLATE CURRENT --- 12 15 MA. 

SCREEN CURRENT U.O --- MA• 

GRID k1 VOLTAGE (APPR OX.) 

Ib - 10 µAMPERES —10 - 9 VOLTS 

A 
MEAT ER waR M-UP TIME IS DEf INEO AS THE TIME REQUIRED FOR TXE VOLTAGE ACROSS TXE MEASER TO REACH 
e0S OF ITS RATED VOLTAGE AFTER APPLTING 4 TINES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF TXE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES 7HE NOMINAL NEATER OPERlTING 
RESISTANCE. 

 l 

 J 



TENTATIVE DATA 19GL8A 
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TENTATIVE DATA 19DE7 

^. 

GLASS BULB 

TUNG•SOL 

DOUBLE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

19.4 VOLTS 0.30 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 

9NF 

THE 19DE7 IS A MINIATURE DOUBLE TRIODE IN THE 9 PIN MINIATURE CONSTRUC—
TION. SECTION #1 IS INTENDED FOR USE AS A VERTICAL DEFLECTION OSCILLATOR 
HAVING MEDIUM MU AND SECTION H2 IS INTENDED FOR USE AS A VERTICAL DE—
FLECTION AMPLIFIER WITH LOW MU. EXCEPT FOR HEATER RATINGS THE 19DE7 IS 
IDENTICAL TO THE 6DE7. 

DIRECT INTER ELECTRODE CAPACITANCES — aPPRox. 

GRID TO PLATE: (G TO P) 

INPUT: G TO (H+K) 

OUTPUT; P TO (H+K) 

4.0 
2.2 

0.52 

8.5 rµf 
5.5 µµf 

1.0 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIER A

TRIODE Al TRIODE X2 
OSCILLATOR AMPLIFIER 

HEATER VOLTAGE 19.4 19.4 VOLTS 

IAAXIMUM HEATER-CATHODE VOLTAGES

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 20O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC lOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM DC PLATE VOLTAGE 330 2]5 
MAXIMUM PEAK POSITIVE PULSE PLATE 

V OLTAGF. (ASS. MAX.) --- 1500 VOLTS 

MAXIMUM PEAK NEGATIVE PULSE GRID VOLTAGE 4OO 25O VOLTS 

MAXIMUM PLATE DISS IPATIONC 1.5 7.O WATTS 

MAXIMUM AVERAGE CATHODE CURRENT 22 5O MA. 

MAXIMUM PEAK CATHODE CURRENT ~~ 175 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE 

SELF BIAS 2.2 2.2 MEGOHMS 

HEATER WARM-UP TIME (~PPR OX.)~ 11.0 SECONDS 

C ONTIMU ED ON FOLLOWING PAGE 
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19DE7 TATENTATIVE DATA 

r  TUNO•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

H EATER CURRENT 

PLATE VOLTAGE 

TRIODE /1 

Z5O 

TRIODE f2 

19.4 

0,30 

15O 

VOLTS 

AMP. 

VOLTS 

GRID q1 VOLTAGE —11 —17.5 VOLTS 

PLATE CURRENT S.5 35 Ma. 
TRANSCOND UCTANCE 2000 0500 µMHOS 
AMPLIFICATION FACTOR 17,5 6.0 
PLATE RESL$TANCE (APPROX.) $750 9Z5 
GRID VOLTAGE FOR Ib = 10 µA —20 --- VOLTS 

GRID VOLTAGE FOR Ib = SO µA --- —44 VOLTS 

PLATE CURRENT AT EC =-24 Vdc 10 MA. 

ZERO BIAS PLATE CURRENT 

Eb = 6OVi EC = O ( INSTANTANEOUS VAL UE SJ) $O MA. 

A 
FOR OPERATION IX A 52S-LINE, j0-FRAME SYSTEM AS DESCRIBED IX "STANDARDS OF G000 ENGINEERING 
PRACTICE FOR TELEYI SION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CY LLE 
D"F 'TNE VOLTAGE PULSE MUST NOT EXCEED 15% OF OXE SCANNING CYCLE. 

BD ESI GN-MAXIMUM RATINGS ARE THE LINITI NG VALUES E%PRESSED WITH RESPECT TO BOGIE TUBES AT WHI CX 

SATISFACTORY TUBE LIFE CAN BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE, 

THEREFORE, TXE EQUIPMENT DE SI GM ER MUST ESTABLISH THE CIRCUIT DESIGN 50 THAT NO OE SIGN-MAXIMUM 

VALUE IS EXCEEDED WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH RESPECT 

TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUSTMENT, LOAD 

VARIATION, AND ENVIRONMENTAL CONDITIONS. 

CIN STAGES OPERATING WITH GXiID LEAK eIAS, AN ADEQUATE CATXODE BIAS RESISTOR OR OTX ER SUITABLE 
MEANS IS REQUIRED TO PROTECT THE TUBE IN TXE A95EXCE OF EXCITATION. 

*HEATER-WARM-UP TIME IS OEFf NED AS THE TIME REQUIRED FOR TXE VOLTAGE ALR OSS THE HEATER TO REACN 
80% OF ITS RA7E0 VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT COH SI STING 
OF THE TUBE HEATER IX SERIES WI TX A RESISTANCE OF VAI UE j TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 



TENTATIVE DATA 19DE7 
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TENTATIVE DATA 19EA8 

7' 
- 8 -

MAX. 

II I II 

i 
IS' 

1 16 
MAX. 

23. 
16 

MAX. 

GLASS BULB 

TUNc•so~ 
TRIODE PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

18.9 VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 
9 PIN BASE 

9AE 

THE 19EA8 IS A SHARP CUTOFF PENTODE AND A TRIODE IN THE 9-PIN MINIATURE 
CONSTRUCTION. EACH SECTION HAS ITS OWN CATHODE ANC IS ELECTRICALLY 
INDEPENDENT. THE TUBE IS INTENDED PRIMARILY FOR USE AS A COMBINED TRIODE 
OSCILLATOR ANO PENTODE MIXER IN TELEVISION RECEIVERS. THERMAL CHARACTER-
ISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES 
DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USEC WITH OTHER 
TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR HEATER RATINGS, THE 
19EA8 IS IDENTICAL TO THE 6EA8. 

DIRECT INTERELECTRODE CAPACITANCES 

PENTODE SECTION: 

GRID #1 TO PLATE (MAX.) 

INPUT 

OUTPUT 

TRIODE SECTION: 

GRID TO PLATE 

INPUT 

OUTPUT 

HEATER TO CATHODE (EACH SECTION)B

KITH 
A 

SHIELD 

C.Ol 
7.0 
z.4 

1.7 
3.2 
1.1 

3.0 

RATINGS 
INTERPRETED ALLORDIN~ TO DESIGN MA%IMUM SYSTEM 

MITNOUT 
SHIELD 

0.02 µµf 
5.0 µµf 

2.6 µµf 

1.7 µµf 

3.0 ;yuf 
0.3 uu` 

3.0 µii 

PENTODE TRIODE 
SECTION SECTION 

HEATER VOLTAGE 1H.9 18.9 VOLTS 

MAXIMUM PLATE VOLTAGE 33O 330 VOLTS 

MAXIMUM SCREEN SUPPLY VOLTAGE 330 --- VOLTS 

MAXIMUM SCREEN VOLTAGE 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE O O VOLTS 

MAXIMUM PLATE DISSIPATION 3.1 3.0 WATTS 

MAXIMUM SCREEN DISSIPATION 0.55 --- WATTS 

CONTINUED ON FOLLOWING PAGE 

J 
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19EA8 TENTATIVE DATA 

TUNG•SOL 

L ONTINUEO FROM PRECEDING PAGE 

RATINGS — coNrlo. 
INTERPRETED ACCORDING TO DESIGN MA%I MU4 SYSTEM 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT jOO jOO VOLTS 

TOTAL DC AND PEAK ZOO ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO ZOO VOLTS 

HEATER WARM-UP TIME' 1j.O SECONDS 

PENTODE 
SECTION 

TRIODE 
SECTION 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AVERAGE CHARACTERISTICS 

PENTODE TRIODE 
SECTION SECTION 

HEATER VOLTAGE j5,9 15,9 VOLTS 

HEATER CURRENT O.jS 0.15 AMP. 

PLATE VOLTAGE j25 j5O VOLTS 

SCREEN VOLTAGE j25 --- VOLTS 

GRID #1 VOLTAGE —j.O ---

CATHODE-BIAS RESISTOR --- Sh OHMS 

AMPLIFICATION FACTOR _-- L(O 

PLATE RESISTANCE (APPROX.) SO OOO 5 OOO OHMS 

TRANSCONDUCTANCE ~j UOO 8 500 µAMPr 

PLATE CURRENT j2 jH MA. 

SCREEN CURRENT 4.O --- MA. 

GRID #i VOLTAGE (APPROX.) 

I y,~ -  10 /LAMPS. -9 —j2 VOLTS 

A WITM EXTERNAL SHIELD j15 CONNECTED TO CATHODE OF SECTION UNDER TEST UNLESS OTHERWISE INDICATED 

BWITH EXTERNAL SHIELD j15 CONNC CTED TO GROUND. 

HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACH 
BOS OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL HEATER OPER A7ING 
RESISTANCE. 



TENTATIVE DATA 19EA8 
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TENTATIVE DATA 19EZ8 

~' 
a —~{ 

MAX. I 
1 ~ 
IS' 

1 16 
MA%. 

26 
MAx. 

nlu~_ 

GLASS BULB 

TUNG•SOL 

TRIPLE TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

18.9f10~ VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 
9 PIN BASE 

9XA 

THE 19EZ8 IS A HIGH MU, TRIPLE TRIODE IN THE 9 PIN MINIATURE CONSTRUCTION. 
THE CATHODES OF SECTIONS 1 AND 2 HAVE A COMMON CONNECTION WITH ONE SIDE 
OF THE HEATER. THE CATHODE OF SECTION 3 IS BROUGHT OUT TO A SEPARATE BASE 
PIN. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE (EACH SECTION) 

INPUT (EACH SECTION) 

OUTPUT,SECTION #i 

O UTPUT,SECTION #2 

OUTPUT,SECTION #3 

HEATER TO CATHODE, SECTION #} 

M ITN A 
SHIELD 

1.5 
2.6 
1.4 
1.2 
1.2 

0.15 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

EACH SECTION 
HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM POSITIVE DC GRID VOLTAGE 

MAXIMUM NEGATIVE DC GRID VOLTAGE 

MAXIMUM PLATE DISSIPATION (EACH PLATE) 

MAXIMUM TOTAL PLATE DISSIPATION (ALL PLATES) 

MAXIMUM HEATER—CATHODE VOLTAGE (SECTION 3): 

HEATER POSITIVE WITH RESPECT TO CATHODE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

AWITN E%TERNAL SHIELD tj 15 CONN ECTEO TO CA TMODE OF SECTION UNDER TEST. 

HITHDUT 
SHIELD 

1.5 µµf 

2.4 µµf 
0.21 µµf 
0.4 µµf 
0.36 µµf 
0.17 µµf 

18.9t10~ voLrs 

330 voLrs 
O VOLTS 

50 voLrs 

2.O WATTS 
5.0 warts 

LOO VOLTS 

LOO VOLTS 

DESIGN-MA%1 MUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVI ROHM EN TAI CONDITIONS APPLICAB IE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TTPE AS DEFINED BY ITS PUBLISHED DATA, ANO SX OU LD 

NOT BE E%LEEDED UNDER THE WORST PROBABLE CONDITIONS. TXE DEVICE MANUFAC TIIRER CHOOSES TX ESE 

VALUES TO PROVIDE ACCEPTABLE SERVICEABI II TY OF TXE DEVICE. TAMING RESPONSIBILITY FOR THE 

EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CXA RACTERI ST ICS. TXE 

EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN—MAXIMUM 

VALUE FOR TXE INTENDED SERVICE IS E%LEEDED WITH A BOGEY DEVICE UNDER THE WORST PRODABLE 

OPERATING CONDITIONS WITH RESPECT TO SUPPLY—VOLTAGE VARIATIONS EQUIPMENT COMPONENT VARIATION, 
EQuIPM ENT CON TROI ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

CONTINUED OX FOLLOWING PAGE 
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19EZ8 TENTATIVE DATA 

  TUNG•SOL  ~ 

C ON 1'INUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

4l;rl `~e~T I ON 

PLATE VOLTAGE 1Z5 VOLTS 

GRID VOLTAGE -1.O VOLTS 

AMPLIFICATION FACTOR 5~ 
PLATE RESISTANCE (APPROX.) 13 600 OHMS 
TRANSCONDUCTANCE 4 ZOO µMHOS 
PLATE CURRENT 4.Z MA. 

GRID VOLTAGE (APPROX.) Ib 20 Il AMP S. -4 VOLTS 



19GQ7 

TUNG•SOL 

TRIPLE DIODE 

MINIATURE TYPE 

OUTLINE DRAWING 
JEDEC 6-2 

FOR 

AM AND FM 

DETECTION 

1,938 COATED UNIPOTENTIAL CATHODE 
2.188 T_R~ MAX 

ANY MOUNTING POSITION MAX 

BUTTON 9 PIN BASE 

I EDEC E9.1 

BASING DIAGRAM 
JEDEC 9QM 

3K IK 

BOTTOM VIEW 

THE 19GQ7 IS A TRIPLE HIGH PERV EANCE DIODE IN THE 9 PIN MINIATURE CONSTRUCTION• Ii IS 

DESIGNED FOR SERVICE AS AN AM DETECTOR AND FM RADIO-DETECTOR OR DISCRIMINATOR. 

DIRECT INTER ELECTRODE CAPACITANCES 

PLATE INPUT EACH UNIT: P TO (K+H; 2.05 pf 
CATHODE INPUT EACH UNIT: K TO (P+H) 3.10 pf 

PLATE, UNIT #1 TO PLATE, UNIT #2 0.47 pf 
PLATE, UNIT #1 TO PLATE, UNIT #3 0.47 pf 
PLATE, UNIT #2 TO PLATE, UNIT #3 0.05 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES •SEE EIA STANDARD RS•239 

AVERAGE CHARACTERISTICS 

LIMITS OF SUPPLIED CURRENT 

18.9 VOLTS 150 mA 

150'_9 mA 

PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 330 VOLTS 

DC COMPONENT 330 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 

DC COMPONENT 100 VOLTS 

CONTINUED ON FOLLOWING PAGE 
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19GQ7 

TUNG•sOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

PEAK INVERSE VOLTAGE 330 VOLTS 
AC PLATE VOLTAGE RMS - EACH PLATE 117 VOLTS 

STEADY STATE PEAK PLATE CURRENT -EACH PLATE 54 mA 

DC OUTPUT CURRENT -EACH PLATE 9 mA 

MINIMUM TOTAL EFFECTIVE PLATE SUPPLY IMP EDENCE -EACH PLATE 300 OHMS 

CHARACTERISTICS 

TUBE VOLTAGE DROP.AT 60 mA 
RESONANT FREQUENCY ~ EACH UNIT 

10 VOLTS 
A PPRO X. 700 Mc/s 
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19JN8 

TUNG•SOL 

TRIODE-PENTODE 

MINIATURE TYPE 

a 

OUTLINE DRAWING 
JEDEC 6-2 

BASING DIAGRAM 

JEDEC 9FA 

W V 
FOR 

K © 
APPLICATIONS IN I ---_= Q

1.938 FM OR TV RECEIVERS 
P© ^ 

2.188 MAX Q 
O

MAX G Gi 

SMALL BUTTON BASE 
9 PIN JEDEC E9.1 

BOTTOM VIEW 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

THE 19JN8 IS ASHARP-CUTOFF PENTODE AND MEDIUM-MU TRIODE IN THE 9 PIN MINIATURE CON-

STRUCTION.THE PENTODE SECTION IS INTENDED FOR OSCILLATOR SERVICE IN THE HORIZONTAL 

DEFLECTION SYSTEM OF TELEVISION RECEIVERS. EiiCEPT FOR HEATER CHARACTERISTICS ANG 

RATINGS, THE 19JN8 IS IDENTICAL TO THE 6JN8. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH EXTERNAL SHIELD #315 CONNECTED TO CATHODE 

PENTODE SECTION: 

GRID 1 TO PLATE: (Gl TO P) 

INPUT: Gl TO (H+K+G2+G3 +I.S.) 

OUTPUT: P TO (H + K + G2 + G3 + I.S. ) 

TRIODE SECTION: 

GRID TO PLATE: (G TO P) 

INPUT:GTO(H+TK+.pK+PG3+I.S.) 

OUTPUT: P TO (H + TK + pK + pG3 +I.S. ) 

MAX, 0.01 cf 

5.5 

3.4 pf 

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

1.7 

3.2 

2.2 

rf 

AVERAGE CHARACTERISTICS 1E.9 VOLTS 150 mA 

LIMITS OF SUPPLIED CURRENT 150 ± 10 mA 

HEATER-CATHODE VOLTAGE: EACH SECTION: 

HEATER POSITIVE WITH RESPECT TO CATH ODE 

DC COMPONENT 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY. U.S.A., MAY 1, 1965 FLAME X707; 
J 



19JN8 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN •MAXIMUM VALUES •SEE EIA STANDARD RS-Z39 

TRIODE PENTODE 

SECTION SECTION 
PLATE VOLTAGE 300 300 VOLTS 
GRID 2 SUPPLY VOLTAGE - 300 VOLTS 

GRID 2 VOLTAGE - RATING CHART 
POSITIVE DC GRID 1 VOLTAGE 0 0 VOLTS 
PLATE DISSIPATION 2.5 2.5 WATTS 

GRID 2 DISSIPATION - 0.55 WATTS 

GRID 1 CIRCUIT RESISTANCE: 

WITH FIXED BIAS 2.2 2.2 MEGOHMS 

WITH CATHODE 81A5 2.2 2.2 MEGOHMS 

AVERAGE CHARACTERISTICS AND TYPICAL OPERATION 

TRIODE 

SECTION 
PENTODE 

SECTION 
PLATE VOLTAGE 125 125 VOLTS 

GRID 2 VOLTAGE - 125 VOLTS 

GRID 1 VOLTAGE -1.0 -1.0 VOLTS 

PLATE CURRENT 13.5 12 n,A 

GRID 2 CURRENT - 4.0 mA 

TRANSCONDUCTANCE 8, SOD 7,500 µMHOS 

AMPLIFICATION FACTOR 46 -

PLATE RESISTANCE 5,400 200,000 OHMS 

GRID 1 VOLTAGE (APPROX.) FOR 1 6= 10 1a -8 -8 VOLTS 
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19T 8 

TUNG•SOL 

i 

7" 
f8 -
MAX 

II I II 

15" 
1 16 
MAX. 

3" 
2 16 
MAX.

GLASS BULB 

TRIPLE-DIODE TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODES 

HEATER 

18.9 VOLTS 0.15 AMP. 
AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE GLASS BUT70N 

q PIN BASE 

9E 

THE 19T8 COMPRISES THREE HIGH PERVEANCE DIODES AND A HIGH—MU TRIODE I fs 
ONE ENVELOPE WITH THE 9 PIN MINIATURE CONSTRUCTION. ONE OF THE THREE 

DIODE PLATES HAS AN INDEPENDENT CATHODE PROVIDING SATISFACTORY OPERATION 
IN BALANCED LOW IMPEDANCE DETECTOR CIRCUITS. THIS TUBE STRUCTURE PERMITS 
THE CONSTRUCTION OF AM/FM RECEIVERS WITH A MINIMUM OF SWITCHING. 

DIRECT INTERELECTRODE CAPACITANCES 

TRIODE GRID TO PLATE 

TRIODE INPUT 

TRIODE OUTPUT 

GRID TO ANY DIODE PLATE (MAX.) 

INPUT DIODE 1 
INPUT DIODE z 

INPUT DIODE 3 

DIODE 2 CATHODE TO ALL 

kITHDUT 
SHIELD 

1.7 
1.b 
1.? 
.034 
3.8 
3.8 
3.4 
7.5 

RATINGS 
INTERPR FTED ACCORDING TO DESIGN MA%IMUM SYSTEM 

r 

WITHA
SHIELD 

'..7 µµf 

1.7 uµf 
2.4 uu.f 

.034 uuf 
3.8 wcf 
3.88 uµf 
3.6 uµ£-
8.5 0 turf 

HEATER VOLTAGE 1H.9 VOLTS 

MAXIMUM PLATE VOLTAGE 33U ~ VOLTS 

MAXIMUM POSITIVE DC GRID VOLTAGE O VOLTS 

MAXIMUM PLATE DISSIPATION 1.1 ~ WATTS 

MAXIMUM DIODE CURRENT FOR CONTINUOUS OPERATION (E A. PLATE) 5,5 ~-- MA. 

MAXIMUM HEATER—CATHODE VOLTAGE 

HEATER NEGATIVE WITH ktSPECT TO CATHODE 90 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

C ONTI XUEO ON FOLLOWING PAGE 

gp vOLTs 

T UX G-GOL ELECTRIC INC. ELECTRON TUBE DIYI GION BLOOMFIEL O"'NEW JERSET"_ U.S.A. DECEMBER 1, 1959 PLATE #5718 



19T8 

TUNG•80L 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 18 C) 18.C~ VOLTS 
HEATER CURRENT 0,15 0.15 AMP. 

PLATE VOLTAGE lOO~ 25O VOLTS 
GRID VOLTAGE -1 -j VOLTS 

AMPLIFICATION FACTOR 7O 7O 
PLATE RESISTANCE (APPROX.) 54 000 58 000 OHMS 
TR ANSCONDUCTANCE 1 jOO 1 ZOO µMHOS 

PLATE CURRENT O.8 1.O MA. 

AVERAGE DIODE CURRENT: (EACH SECTION) 

MEASURED WITH 5 VOLTS DC APPLIED ZO MA. 

TRIODE UNIT AS RESISTANCE COUPLED AMPLIFIER 

PLATE SUPPLY VOLTAGE 9O VOLTS 

CONTROL GRID VOLTAGE O VOLTS 

PLATE LOAD RESISTOR 2ZO OOO OHMS 

CONTROL GRID RESISTOR lO.O MEGOHMS 

INPUT CONDENSER 0.01. µf 
011TPUT CONDENSER 0.01 µf 
GRID RESISTOR OF FOLLOWING STAGE 47O OOO OHMS 

SIGNAL SOURCE IMPEDANCE (MAX.) 1 OOO OHMS 

DISTORTION 5 PERCENT 

G UTPUT VOLTAGE 8.5 VOLTS 

VOLTAGE GAIN AT Opp CPS j5 

A WI7H E%TERNAL SHIELD #315 CONNECTED TO PIN #71 EXCEPT AS NOTED. 

BWITH EXTERNAL SHIELD #j15 CONNECTED TO PIN #j. 

C WITH E%TERNAL SHIELD #315 CONNECTED TO PINS #4 AND #5, 

~ INDICATES A CHANGE.. 

* INDICATES AN ADDITION. 
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19T8 

19T8 
E{ = 18.9 Volts 
Eb = 250 Volts 
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19T8 

i 
a 

TUNG•SOL 

RESISTANCE COUPLED AMPLIFIER 

R1 

MEG. 

Rg1 

ME G. 

Rc 

ME G. 

EDD =. 90. VOLTS EDb = 180 VOLTS Ebb = 300 VOLTS 

Rk GAIN EO Rk GAIN EO Rk GAIN EO 

0.10 A 0.10 5700 21 7 2400 29 18 1800 33 35 
0.10 A 0.24 6100 26 9 2700 34 23 2000 38 42 
0.24 A 0.24 9100 ~0 10 4300 40 24 3000 44 43 
0.24 a 0.51 10000 34 13 4700 45 31 3300 49 52 
0.51 a 0.51 15000 37 14 7500 47 28 5600 51 50 
0.51 A 1116000 40 16 8200 50 35 6200 55 60 
0.24 10 0.24 -- 31 5.0 — 44 .19 — 48 40 
0.24 10 0.51 — 37 7.0 — 49 25 — 52 52 
0.51 10 0.51 --- 39 .7.5 — 51 22 — 54 44 
0.51 10 1 — 42 10 — 54 28 — 58 56 

AVAIUE OF Rgl IS NOT CR ITICa I. 

~Rk TANEN TO NEAREST RMA VALUE FOR EACH CASE INSTEAD OF ABSOLUTE OPTIMUM VALUE. 

Eo IS RNS OUTPUT AT 54 TOTAL MARMONIC DIST OR710N. 

GAIN MEASURE DATEo = 2.0 VOLTS RMS OUTPUT. 

C 

Es l9

~ ~ 
■ ■ 

Rgi

I 
R k

Ohms 

Ebb 

NOTE: COUPIIMG CAP aCITORS lCl SHOUlO 
BE SEIECTEO 70 GIVE OESIRFO 
FREQUENCY RESP OXSE. Rk SHO UlO 
RE ADEQUATE LT BT-PASSED. 

C 

R~ C Eo 

1 

TUMG-50L ELECTRIC INC. ELECTRON TUBE piVI 510X BL OOMFI EL D, NEW JERSEY, U. S. A, pECEMBER 1, 1959 PLATE A5 T19 





TENTATIVE DATA (sva) 19 V 8 

PLATE 
2547 

DEC. 1 
195u 

IS' 
1 16 
MAX. 

23. 
6 

MAX.

GLASS BULB 

TONG-SOL 

TRIPLE-DIODE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

18.9 VOLTS 150 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 

9AN 

THE 19V8 COMPRISES TWO HIGH PERVEANCE DIODES, A MEDIUM PERVEANCE DIODE, 
AND A NIGH-MU TRIODE IN ONE ENVELOPE WITH THE 9 PIN MINIATURE BASE. ONE 
OF THE HIGH PERVEANCE DIODES HAS AN INDEPENDENT CATHODE PROVIDING 
SATISFACTORY OPERATION IN BALANCED LOW IMPEDANCE DETECTOR CIRCUITS. THIS 
TUBE STRUCTURE PERMITS THE CONSTRUCTION OF AM/FM RECEIVERS WITH A 
MINIMUM OF SWITCHING. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH NO E%TERNAL SNI ELO 

DIODE #i TO GRID: (iP TO G) MAX. 

DIODE #2 TO GRID: (2P TO G) MAX. 

DIODE #3 TO GRID: (JP TO G) MAX. 

DIODE #i TO ALL: 1P TO (H}K{G}P}2P}3P) 

DIODE #2 TO ALL: 2P TO (H}K}G}P}iP}JP) 

DIODE #5 TO ALL: 3P TO (H}K}G}P}iP}2P) 

RATINGS 
INTERPRETED ACCORDING TO RMA STANDARD MB-210 

HEATER VOLTAGE 

MAXIMUM HEATER- CATHODE VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM POSITIVE DC GRID VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM DIODE #2, DIODE #}, CURRENT 
FOR CONTINUOUS OPERATION 

MAXIMUM DIODE #i CURRENT FOR~ CONTINUOUS OPERATION 

0.1 µµf 
0.2 µµf 
0.02 µuf 
1.3 µµf 
5.3 µµf 
5.3 µµf 

18.9 
200 
300 
0 
1 

10 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

1 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

WATT 

MA. 

MA. 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 18.9 18.9 VOLTS 
HEATER CURRENT ISO 150 MA. 

PLATE VOLTAGE ZOO 25O VOLTS 

GRID VOLTAGE -1 -3 VOLTS 

PLATE RESISTANCE (APPROX.) 54 OOO 58 OOO OHMS 

TRANSCONDUCTANCE 1 3OO 1 ZOO µMHOS 
AMPLIFICATION FACTOR 7O 7O 
PLATE CURRENT O.8 1 MA. 

AVERAGE DIODE #2 OR DIODE #3 WITH 
5 VOLTS DC APPLIED 4O MA. 

RATIO OF ~ OR IDZ WITH 5 VOLTS APPLIED (MAX.) 1.5 
DIODE #2 OR DIODE

S
#3 CURRENT THROUGH 40,000 

OHMS WITH NO VOLTAGE APPLIED (MAX.) 24 µA. 

AVERAGE DIODE #i CURRENT WITH 10 VOLTS 
OC APPLIED 2 MA. 

HEATER TO ALL CATHODES WITH ± 100 VOLTS 
APPLIED (MA%.) S µA• 

COPY AIG MT IS SO BY TUN G'SOL LAMP WORKS INC. FL EGTRONIC TUBE DIVISION NfWAR K. NEW JERSEY. U. S. A. 





21HB5 

3.000" 
MAX 

3.375" 
MAX 

GLASS BULB 

BUTTON 12 PIN 
BASE E12-7d 

OUTLINE DRAWING 
l EDEC 12.58 

TUNO•=OL 
PENTODE 

COMPACTRON 

BEAM PENTODE 

FOR 

HORIZONTAL-DEFLECTION 

AMPLIFIER 

APPLICATIONS 

IN T.V. RECEIVERS 

COATED UNIPOTENTIAL CATHODE GI r,r~`r~G3 

ANY MOUNTING POSITION 

H H 

BOTTOM VIEW 

BASING DIAGRAM 
JEDECIY BJ 

THE 21HB5 IS A BEAM PENTODE IN THE T-12 COMPACT RON CONSTRUCTION. IT IS DESIGNED 

SPECIFICALLY FOR USE AS THE HORIZONTAL-DEFLECTION AMPLIFIER IN T.V. RECEIVERS. 

EXCEPT FOR HEATER CHARACTERISTICS AND RATINGS, THE 21H85 IS IDENTICAL TO THE 6HB5. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

GRID 1 TO PLATE: (Gl TOP) 0.4 pf 

INPUT: G1 TO(H+K+G2+G3) 22 pf 

OUTPUT: PTO(H+K+G3+G3) 9.c 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 21.0 VOLTS 450 MA, 

HEATER WARM-UP TIME 11 SECONDS 

LIMITS OF SUPPLIED CURRENT 450± 30 

HEATER -CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

CONTINUED ON EOL LOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DI VI SION~ BLOOM FI ELD~ NEW JERSEYS U.S.A., FEBRUARY 1, 1964 PLATE e6tlE. 



21H85 

TUNG•SOL 

CONTINUED ON PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES •SEE EIA STANDARD RS•239 

HORIZONTAL-DEFLECTION AMPLIFIER SERVICE 

DC PLATE-SUPPLY VOLTAGE (BOOST + DC POWER SUPPLY) 770 VOLTS 

PEAK POSITIVE PULSE PLATE VOLTAGE 6,000 VOLTS 

PEAK NEGATIVE PULSE PLATE VOLTAGE 1,500 VOLTS 

GRID 2 VOLTAGE 220 VOLTS 

NEGATIVE DC GRID 1 VOLTAGE 55 VOLTS 

PEAK NEGATIVE GRID 1 VOLTAGE 330 VOLTS 

PLATE DISSIPATION A 18 WATTS 

GRID 2 DISSIPATION 3.5 WATTS 

DC CATHODE CURRENT 230 MA. 

PEAK CATHODE CURRENT 800 MA. 

GRID 1 CIRCUIT RESISTANCE 

BULB TEMPERATURE AT HOTTEST POINT 

1.0 

220 

MEGOHMS 

~C 

A- IN STAGES OPERATING WITH GRID-LEAK BIAS, AIJ ADEQUATE CATH ODE•BI AS RESISTOR 
OR OTHER SUITABLE MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF 
EXCITATION. 

CHARACTERISTICS AND TYPICAL OPERATION 

PLATE VOLTAGE 

GRID 2 VOLTAGE 

GRID 1 VOLTAGE 

PLATE CURRENT 

GRID 2 CURRENT 

T RANSCONDUCTANCE 

PLATE RESISTANCE 

GRID 1 VOLTAGEFOR I = 1.0 MA, 
-APPROX. 

TRIODE AMPLI FaCAT10N FACTOR C

5,000 60 130 VOLTS 

130 130 130 VOLTS 

0 B -20 VOLTS 

410 50 MA. 

24 1.75 MA. 

9,100 {MHOS 

Approx. 11,000 OHMS 

-66 -33 VOLTS 

4.7 

B• APPLIED FOR SHORT INTERVAL (2 SECONDS) SO AS NOT TO DAMAGE TUBE. 

C- TRIODE CONNECTION (GRID 2 TIED TO PLATE) WITH Ey= E~Z = 130 VOLTS AND ELI=•20 VOLTS. 



TENTATIVE DATA 21EX6 

GLASS BULB 

TUNG•SGL 

BEAM PENTODE 

HEATER 

21.5 VOLTS 0.6 AMP. 

AC OR DC 

VERTICAL MOUNTING POSITION 

NOR120NTAL OPERATION IS PERMITTED IF 
PINS 2 AND 1 ARE IN A VERTICAL PLANE 

BOTTOM VIEW 
SHORT MEDIUM—SHELL 

~5 PIN OCTAL 

WITH 

EXTERNAL BARRIERS 

58T 

THE 21EX6 IS A BEAM-POWER PENTODE DESIGNED PRIMARILY FOR USE AS THE HORI-
ZONTAL-DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS WHICH INCORPORATE 
LARGE-DEFLECTION-ANGLE PICTURE TUBES. FEATURES OF THE TUBE INCLUDE AN 
EXTREMELY HIGH PERVEANCE, HIGH PLATE CURRENT AT LOW PLATE AND SCREEN 
VOLTAGES, AND A HIGH RATIO OF PLATE TO SCREEN CURRENT. EXCEPT FOR HEATER 
RATINGS, THE 21EX6 IS IDENTICAL TO THE 6EX6. 

DIRECT I~TERELECTRODE CAPACITANCES - APPRox. 

GRID #1 TO PLATE 

LINPUT 

OUTPUT 

1.1 µµf 

22 µµf 
8.5 µµf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN NA%INUM SYSTEM 

HORIZONTAL-DEFLECTION AMPLIFIER SERVICEA

HEATER VOLTAGE 21.5 VOLTS 

MAXIMUM DC PLATE—SUPPLY VOLTAGE (BOOST+ DC POWER SUPPLY) 77O VOLTS 

MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE (ABS. MAX.) 7000 VOLTS 

MAXIMUM PEAK NEGATIVE PULSE PLATE VOLTAGE (ABS. MAX.) 1500 VOLTS 

MAXIMUM SCREEN VOLTAGE 195 VOLTS 

MAXIMUM PEAK NEGATIVE GRID #i VOLTAGE 22O VOLTS 

MAXIMUM PLATE DISSIPATION S 22 WATTS 

MAXIMUM SCREEN DISSIPATION j.5 WATTS 

MAXIMUM DC CATHODE CURRENT 22O MA. 

MAXIMUM PEAK CATHODE CURRENT 77O MA. 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT ZOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL OC AND PEAK 

MAXIMUM GRID #i CIRCUIT RESISTANCE 

BULB TEMPERATURE AT HOTTEST POINT 

HEATER WARM—UP TIME (APPROX.)~ 

2OO VOLTS 

0.47 MEGOHMS 

225 °c 
11.0 SECONDS 

CONTIN UEO ON FOLLOWING PAGE 

TONG-GOL ELECTRIC INC. EIELTRON TUBE DIVISION 8100NFl ELD, NEW JERSEY, U.S.A. AUGUST 1, 1959 PLATE 15588 



21EX6 TENTATIVE DATA 

TUNG•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AVERAGE CHARACTERISTICS 

HEATER VOLTAGE 21.5 21,5 21.5 VOLTS 

HEATER CURRENT O.G O.E) 0.6 AMP. 

PLATE VOLTAGE GO 60 I]5 VOLTS 

SCREEN VOLTAGE 125 150 I]5 VOLTS 

GRID k1 VOLTAGE OC OG -30 VOLTS 

PLATE RESISTANCE (APPROX.) 8500 OHMS 

TRANSCO ND UCTANCE ]]OO µMHOS 

PLATE CURRENT 360 u6O 67 MA. 

SCREEN CURRENT 3O 45 3.3 MA. 

GRID /!1 VOLTAGE (APPROX.) 

FOR Ib = 1.0 MA. -50 VOLT` 

TRIODE AMPLIFICATION FACTOR 

WITH E b = Ecz =175v. 4.2 
GRID #1 VOLTAGE WITH 

Eb BG~OOV. FOR Ib 1.0 MA. -88 - 94 -101 VOLTS 

AFOR OPERATION IN A 525-LIN E, 30-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATION$ COMMISSION", THE DUTY CYCLE 
OF THE VOLTAGE PULSE MUST NOT E%GEED 15% OF ONE SCANNING C7CLE. 

BIN STAGES OPERATING WITH GRID LEAN BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 
MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

CAPPLI EO FOR VERT SNORT fN TERVAL SO AS NOT TO DAMAGE TUBE. 

t 
HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED fOR THE VOIT AGE ACROSS THE NEATER TO REACH 
ROM1 OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 



21GY5 

TUNG•SOL 

PENTODE 

COMPACTRON 

1.563°
MAX ~ 

CAP 
i CI-3 

3.250" 
3000" 

3.625" 
MAX 

GLASS BULB 

BUTTON 12 PIN 
BASE E12.74 

OUTLINE DRAWING 
JEDEC 12.79 

BEAM PENTODE 

FOR 

HORIZONTAL-DEFLECTION AMPLIFIER 

APPLICATIONS IN T.V. RECEIVERS 

COATED 1JNIPOT ENTIAL CATHODE 

ANY MOUNTING POSITION 

BOTTOM VIEW 
BASING DIAGRAM 

JEDEC 12 DR 

THE 21GY5 IS A BEAM-POWER PENTODE IN THE 12 PIN COMPACTRON CONSTRUCTION. IT IS DE-

SIGNED SPECIFICALLY FOR USE AS THE HORIZONTAL-DEFLECTION AMPLIFIER IN TELEVISION 

RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT EXTERNALSHIELD 

GRID 1 TO PLATE: (Gl TOP) 0.7 

INPUT: G1 TO(H+K+G2+G3) 22 

OUTPUT; PTO (H+K+G2+BP) 9.0 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES •SEE EIA STANDARD RS•239 

AVERAGE CHARACTERISTICS 

HEATER WARM-UP TIME 

LIMITS OF APPLIED CURRENT 

21 VOLTS 450 

11 1 

pf 

MA 

SECONDS 

450 ± 30 MA 

HEATER-CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-GOL ELECTRIC INC. ELECTRON TUBE DIVISION. BLOOMFI ELD~ NEW JERSET~ U.S.A., NOVEMBER 1, 196j~ PLATE N6R15 



21GY5 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

H ORIZONTAL-DEFLECTION AMPLIFIER SERVICE 
DESIGN MAXIMUM RATINGS •SEE EIA STANDARD RS-139 

DC PLATE-SUPPLY VOLTAGE (e00ST + DC POWER SUPPLY) 770 VOLTS 

PEAK POSITIVE PULSE PLATE VOLTAGE 6,5=0 VOLTS 

PEAK NEGATIVE PULSE PLATE VOLTAGE 1, 500 VOLTS 

GRID 2 VOLTAGE 220 VOLTS 

NEGATIVE DC GRID 1 VOLTAGE 55 VOLTS 

PEAK NEGATIVE GRID 1 VOLTAGE 330 VOLTS 

PLATE DISSIPATION A 
18 WATTS 

GRID2 DISSIPATION 3.5 WATTS 

DC CATHODE CURRENT 230 MA 

PEAK CATHODE CURRENT 800 MA 

GRID 1 CIRCUIT RESISTANCE 

BULB TEMPERATURE AT HOTTEST POINT 

1.0 MEGOHMS 

220 0

A- IN STAGES OPERATING WITH GRID-LEAK BIAS, AN ADEQUATE GATHODE•BIAS RESISTOR OR OTHER SUITABLE 

MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

CHARACTERISTICS 

PLATE VOLTAGE 5,000 60 730 VOLTS 

GRID 2 VOLTAGE 13C 130 130 VOLTS 

GRID 1 VOLTAGE _ p B -20 VOLT: 

PLATE CURRENT 410 50 MA 

GRID 2 CURRENT 24 1.75 MA 

PLATE RESISTANCE -(APPRO X.)11,000 OHMS 

TRANSCO NDUCTANCE 9,100 MICROMHOS 

GRID 1 VOLTAGE FOR I y = 1.0 MA (APPROX.) -66 - -33 VOLTc 

TRIODE AMPLICATION FACTOR C 4.7 

B- APPLIED FOR SHORT INTERVAL (TWO SECONDS MAXIMUM) 50 AS NOT TO DAMAGE TUBE. 

C• TRIODE CONNECTION (SCREEN TIED TO PLATE )WITH E6 = Ec2 = 130 VOLTS AND Ecl = •20 VOLTS 

1 



22BW3 

TUNG•SGL 

DIODE 
COMPACTRON 

2.875 
M4% 

i
GLASS BULB 

BUTTON 12 PiN 
BASE E72-70 

OUTLINE DRAWING 
JEDEC 9-60 

FOR 

TV DAMPING 

DIODE APPLICATIONS 

COATED UNIPOTENTIAI CATHODE 

ANY MOUNTING POSITION 

NC "©OO~C 
P NC 

0 

NC ©~~ P 

NC ©  ~ ~NC 

BOTTOM VIEW 

BASING DIAGRAM 
JEDEC 12BL 

SOCKET TERMINALS 3, 
6, 7, AND 10 SHOULD NOT 
BE USED AS THE POINTS 

THE 22BW3 IS AHEATER-CATHODE TYPE DIODE IN THE T-9 COMPACTRON CONSTRUCTION. IT IS IN-
TENDED FOR SERVICE AS THE DAMPING DIODE IN THE HORIZONTAL DEFLECTION CIRCUIT OF 
TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

CATHODE TO PLATE AND HEATER: K TO (P+H) 

PLATE TO CATHODE AND HEATER: P TO (K + H) 

HEATER TO CATHODE: H TO K 

8.5 
6.0 

3.8 

pf 
pf 

pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MA%IMUM VALUES •SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 22.4 VOLTS 450 MA. 

HEATER WARM-UP TIME Approx. 11 SECONDS 

LIMITS OF SUPPLIED CURRENT 450 i 30 MA. 

HEATER-CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 100 VOLTS 

TOTAL DC AND PEAK 300 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC COMPONENT 900 VOLTS 

TOTAL DC AND PEAK 5000 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ECG, NEW JERSEY, U.S.A., FEBRUARY 1, 1964 PLATE k6861 



22BW3 

TUNO•=OL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES •SEE EIA STANDARD RS•239 

TV DAMPER SERVICE 

PEAK INVERSE PLATE VOLTAGE 

PLATE DISSIPATION 

STEADY-STATE PEAK PLATE CURRENT 

DC OUTPUT CURRENT 

AVERAGE CHARACTERISTICS 

TUBE VOLTAGE DROP FOR Ib = 350 MADC 

5, 000 VOLTS 

waTrs 

UL. 

MA. 

P
LA

T
E

M
IL

LI
A

M
P

E
R

E
S

 

1500 

1000 

AVERAGE PLATE 

CHARACTERISTICS 

590 

0 25 50 

PLATE VOLTS 

75 100 



22DE4 

TUNG•SOL 

HALF-WAVE VACUUM RECTIFIER 

,_ 1.18a"~
MAX 

T- 9 3.250" 
MAX 

3.812" 
MAX 

GLASS BULB 

J EOEC GROUP 1 85-05 

SNORT 
INTERMEDIATE-SHELL 

5 PIN OCTAL 

W ITN EXTERNAL BARRIERS 

PINS 1, 4, 8 6 ARE ONI TT ED 

OUTLINE DRAWING 
J EDEC 9-44 

UNLPOTENTIAL CATHODE 

HEATER 

22.4 VOLTS 0.4~ AMP. 

AC OR DC 

ANY MOUNTING POSITIO°; 

BOTTCM VIEW 

BASING DIAGRAM 

J ED EC 4C6 

THE 22DE4 IS A HALF-WAVE VACUUM RECTIFIER OF THE GLASS-OCTAL TYPE. IT IS 
DESIGNED SPECIFICALLY FOR USE AS A DAMPER DIODE IN HORIZONTAL-DEFLECTION 
CIRCUITS OF BLACK-AND-WHITE TELEVISION RECEIVERS. 

EXCEPT FOR HEATER RATINGS AND HEATER WARtit-UP TIME, THE 22DE4 IS IDENTICAL 
TO THE 6DE4 AND 17DE4. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT EXTERNAL SHIELD 

PLATE 70 HEATER AND CATHODE 

CATHODE TO HEATER AND PLATE 

HEATER TO CATHODE 

RATINGS 

INTERPRETED ACCORDING TO DESIGN MA%IMUM SYSTEM 

DAMPER SERVICE 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 

MAXIMUM PEAK PLATE CURRENT 

MAXIMUM DC PLATE CURRENT 

MAXIMUM PLATE DISSIPATION 

MAXIMUM PEAK HEATER- CATHODE VOLTAGE: 

9.5 141E 
11.5 µµf 

4 µµf 

~ J~50QA VOLTS 

1100 MA. 

-a 180 MA. 

E).S WATTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE -~ 55008 VOLTS 

HEATER POSITIVE WITH R ESPECT TO CATHODE 300C VOLTS 

HEATER WARM-UP TIME (APPROX.)* 11.0 SECONDS 

y IHDIGATES A GH AN CAE. 

CONTINUED ON FOLLOWING PAGE 

T UNG-GOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERS EY, U. S. A. pEC EMB ER 1,1961 PLATE #6j 47 



22DE4 

~  TUNB•SOL 

CONTINUED FROM PRECEDING PAGE 

p'FOR OPERATION IN A 525-LINE, jO- F4A~'~E SYSTEM AS DESCRIBED IN $IAN DA RDS OF GOOD ENGINEERING 
PRACTICE FOR TEL6VI SIGN BROADCAST STATIONS: FE DER;.L COMMUNICATIONS COMMISSION"~ THE DUTY CYCLE 
OF THE VOLTAGE PULSE MUST NOT E%C EEO :54 Of ONE SCANNING LYC I'c. 

BTHE DC COMPONENT MUST NOT E%GEED 900 VOLTS. 

THE OC COMPONENT MUST NOT E%GEED 100 VOLTS. 

WM EAT ER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACN 
BO4 OF ITS RATED VOLTAGE AFTER A9PLYING N TIME$ RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WITH A RE5I STANCE OF YALUE j TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

1250 
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25AV5GA 

~  TUNa•sa~ 
PENTODE: 

116 
MAX. 

T- I I 

I &~~ 
MAX. 
GLASS BULB 

TXE MA%. DIAMETER 
OF THE T-12 BULB I S 

1-9/16" 

i ~„ 
316 
MAX. 

4" 
MAX 

COATED UNIPOTENTIAL CATHODE 

HEATER 

25.0 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEM 
SHORT MEDIUM SHELL 

6 PIN OCTAL 

6CK 

THE 25AV5GA IS ABEAM PENTODE DESIGNED FOR USE AS A HORIZONTAL—DEFLECTION 
AMPLIFIER IN TELEVISION RECEIVERS. IT USES EITHER A T-11 OR T-12 BULB. 

GRID #1 TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
WI TX NO EXTERNAL GXI ECD 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SY STEMA

HORIZONTAL DEFLECTION AMPLIFIERS

0"5 µµf 
14 µµf 
7.0 µuf 

HEATER VOLTAGE 25.0 VOLTS 

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

TOTAL DC AND PEAK 2OO VOLTS 
DC lOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM OC PLATE-SUPPLY VOLTAGE (BOOST } POWER SUPPLY) 55O VOLTS 

MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE (ABSOLUTE MAX.) 5 500o VOLTS 
MAXIp1UM PEAK NEGATIVE PULSE PLATE VOLTAGE 1 25O VOLTS 

MAXIMUM GRID #2 VOLTAGE 175 VOLTS 

MAXIMUM PEAK NEGATIVE GRID #i VOLTAGE 300 VOLTS 

MAXIMUM PLATE DISSIPATION D 11 WATTS 

MAXIMUM GRID #2 DISSIPATION 2.5 WATTS 

MAXIMUM DC CATHODE CURRENT 11O MA. 

MAXIMUM PEAK CATHODE CURRENT 4OO MA. 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 0.47 MEGOHM 

MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT) Q1Q °O 

HEATER WARM- UP TIME (APPROX.)* 11,0 SECONDS 

AU NL EGS OTX ERWIGE SP ELIFIEO. 

B 
FOR OPERATION IN A 525-LINE, 30-FRAME TELEVISION SYSTEM AS DESCRIBED IN "STAND AR OG OF G000 
ENGINEERING PRACTICE CONCERNING TELEVISION BROADCAST STATION S~ FEO ERAL LOMNUNICATI ONG 
LOMM15510N. TXE DUTY LT LIE OF TXE VOLTAGE PULSE MUST NOT E%C EED 15 PERCENT OF ONE SCANNING 
CYCLE. 

CTXIG VALUENU ST XOT BE EXCEEDED. 

DIN STAGES OPERATING WITH GRID LEAN BIAS, AN ADEOVATE CATXOOE-BIAS RESISTOR OR OTHER SUITABLE 
MEANS IS REQUIRED TO PROTECT TXE TUBE IN TXE AB BEXCE OF E%CITATION. 

* NEATER WARM-UP TIME•IS DEFINED AS TXE TINE REQUIRED FOR THE VOLTAGE ACROSS TXE NEATER TO REACX 
801 OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CO XGI STING 
OF TXE TUBE HEATER IN SERIES WI TX A RESISTANCE OF VALUE j TIMES TXE NOMINAL NEATER OPERATION 
RESISTANCE. 

CONTINU EO OX FOLLOWING PAGE 

iUXG-GOL ELECTRIC INC. EL ECTROM TUDE OI VI SIOM DL OONfI EL D, NEW JER SEY,'U. S., A.'G EPTEMBER 1, 1959 PLATE N5616 



25AV5GA 

TUNG•SOL 

LO XTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 
25 

O VOLTS 

HEATER CURRENT O 
3 

AMP. 

PLATE VOLTAGE GO 25O VOLTS 

GRID #2 VOLTAGE 15O 15O VOLTS 

GRID #1 VOLTAGE OE —22.5 VOLTS 

PLATE RESISTANCE (APPROX.) --- Z4 SOON-- OHMS 

TRANSCONDUCTA NCE --- 5 9OO f— IlMHOS 

PLATE CURRENT 26O ~ 5] F MA. 

GRID #2 CURRENT 26 ~ 2.I MA. 

GRID #1 VOLTAGE (APPROX.) 
FOR I b = 1.0 MA. —43~~~ VOLTS 

TRIODE AMPLIFICATION FACTOR F 4.5 

E AP PLI ED FOR VERY SNORT INTERVAL 50 AS NOT TO DAMAGE TUBE. 

ETRIODE CONNECTION (SCREEN TIEO TO PLATE) WI TN E y=E~2 150 VOI TS AND Ecl -22.5 VOLTS 

SIMILAR TYPE REFERENCE: Excebt for heater characteristics, the zgAVgGA is 
identical to the 6AVgGA, 1zAV5GA y the iryAVgG.4. 

y INDICATES A CHANGE. 

 1 

PENTODE 
25AV5GA 

CONNECTION 

Ef = 25.OVolts 
ECz = lb0 Volts 
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PLATE VOLTS 



C6AV5GA) 25AV5GA 

400 

300 

W 

W 
d 
2 
Q 

J 2DD 

a 
J 
d 

100 

= 20O 
cz 

25AV5GA 
PENTODE CONNECTION 

E{ = 25.0 Volts 
EC1 = O VOItS 

5 

150 

125 

100 

5 

Op 
I00 200 300 400 500 

PLATE VOLTS 

25AV5GA 
PENTODE CONNECTION 

E{ = 25.0 Volts 
Eb = 250 Volts 

-60 

~~ ~~ 

~I 

1~!/
 .1%/ . ~~ 

 i1%~/.. ~~  ~~~ 
-50 -40 -30 

GRID #I 40LTS 

-20 -ID 

400 

300 
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s 
a 
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0 
IDO 

TUNG-SOL ELECTRIC INC. ELELTftON TUBE DIVISION BLOOMPI EL D, NEw JERSEY S U. 9. A. MARCH 1~ 1955 PLATE x4316 



25A~5GA C 6AV5GA ~ 

-60 -50 

25AV5GA 
PENTODE CONNECTION 

Eq = 25.0 Volts 
Eb = 250 Volts 

-40 -30 

GRID #I VOLTS 

-20 -10 

20 

15 

W 
W a 
s a 

10 ~ 

w 
H 
a 
J 
a 

5 

PLATE W4j17 MAR CM 1, 1955 TU Nfr SOL EL ECTPIC INL. EL ELTNON TUBE DIVISION BIO OMFI EL D. NEW JER SEY~ U.S.A. 



C6av5~T~ 25Av5GT 

PL ATE 
j1jB 

J ax. 1 
1953 

3~ 
MAx. 

GLASS BULB 

TUN6•SOL 

BEAM PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

25 VOLTS 0.3 AMP. 

AC OR OC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
INTERMEDIATE SHELL 

6 PIN OCTAL 
6CN 

THE 25AV5GT IS A BEAM POWER AMPLIFIER INTENDED PRIMARILY FOR OPERATION 
WITH RELATIVELY LOW SUPPLY VOLTAGE AS A HORIZONTAL DEFLECTION AMPLIFIER 
IN TELEVISION RECEIVERS. IT IS DESIGNED TO WITHSTAND HIGH-SURGE PLATE 
VOLTAGES FOR RELATIVELY SHORT PERIODS OF TIME. IT CAN BE USED WITH 
DIRECT OR WITH TRANSFORMER HORIZONTAL-YOKE DRIVE. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID 81 TO PLATE: (G1 TO PI 

INPUT: G1 TO (H}K}Gz}G}) 

OUTPUT: P TO (H}K}GZ}G3) 

RATINGS 
INTERPRETED ACCORDING TO RMA STANDARD MR-210 

HORIZONTAL DEFLECTION AMPLIFIERA 

0.7 µµf 
14 µµf 

7.0 µµf 

1 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE: 

TOTAL OC AND PEAK ZOO VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE: 

1OO VOLTS DC 
TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM DC PLATE SUPPLY VOLTAGE (BOOST } POWER SUPPLY) 55O VOLTS 

MAXIMUM PEAK POSITIVE PLATE VOLTAGE (ABSOLUTE MAXIMUM) 5 500 VOLTS 
MAXIMUM PEAK NEGATIVE PLATE VOLTAGE Z 25O COL TS 

MAXIMUM PLATE DISSIPATIONS TZ WATTS 

MAXIMUM PEAK NEGATIVE GRID M1 VOLTAGE 3OO VOLTS 

MAXIMUM Ol: GRID #2 VOLTAGE 175 VOLTS 

MAXIMUM GRID #2 DISSIPATION 2.5 WATTS 

MAXIMUM AVERAGE CATHODE CURRENT 11O MA. 

MAXIMUM PEAK CATHODE CURRENT 4OO MA. 

MA%IMUM GRID N1 CIRCUIT RESISTANCE 0.47 ME GOHM 

MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT) 2100 CENTIGRADE 

A FOR OPERATION IM A 5y5-LIME, j0-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF G000 ENGINEERING 

PRACTICE FOR TELEVISION BROADCASTING SiAT10N51 FEDERAL COMMUNICATIONS COMMISSION". THE DUTY 

CYCLE OF THE VOLTAGE PULSE NOT TO E%LEED 15 PERCENT OF A $CANNING CYCLE. 

BIN STAGES OPERATING WI TM GRID-LEAN BIAS. AN AUEOVATE CATHODE NIA$ RESISTOR OR OTNER $UiTABLE 

MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF E%CITATION. 

CONTINUED OX FOLLOWING PAGE 
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—►INpILATE$ A CHANGE OR ADDITION. 

JANUARY I . 1953 TUN G~SOL ELEC TPIC INC. EI ECTgON TUBE DIVISION 



25A~5GT C6av5cT) 

TUN6•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PENTODE OPERATION:L

PLATE CURRENT 

GRID +N2 CURRENT 

TRANSCONDUCTANCE 

PLATE RESISTANCE 

ZERO—BIAS:D

PLATE CURRENT 

GRID M2 CURRENT 

CUT—OFF :E

GRID #1 VOLTAGE (APPROX.) 

TRIODE AMPLIFICATION FACTORF

CWI TN Ep = 250 VOLT G, EC2 = 150 VOLTS AND EC1 = -22.5 VOLTS. 

DWITM Ep = 60 VOLTS AND EC2 = 150 VOLTS f,I NSTANEOUS VAL UE51. 

E FOR Ip = 1 NA. WI TM Ep = 25o VOLTS ANO EC2 = 150 VOLTS. 

FWITn Ep = EC2 = 150 VOLTG AND EL1 = -22.5 VOLT s. 

--►I XDILATES A CX AN GE OR ADDITION. 

6.3 voLTs 
1.2 AMP. 

55 MA. 

2.1 MA. 

5 SOO U.MH OS ~"-

20 000 OHMS ~ 

225 Ma. ~-
25 MA. ~-

-u6 voLTs 
u . 3 •--

PLATE ~1j9

JAM. 1 

1953 

JANUARY I . 1953 TUNG-GOl ELECTRIC INC. ELECTRON TUBE DiVI GION NEwARN. NEW JERSEY. U. S.A, 



C6Av5GT) 25AV5GT 

25AV5GT 
PPENTODE CONNECTION 

Ef 25 Volts 

ECz = 100 Volts DC 

  Ib 
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PLATE VOLTS 

25AV5GT Ib I I I
PENTODE CONNECTION - Eci 
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Ef = 25 Volts 
— — — — ~cz 

ECz = 150 Volts DC 
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TENTATIVE DATA 2 5AX4GT 

Cuss BULB 

TONG•=OL 

DIODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

25 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEM 
SHORT INTERMEDIATE 
SHELL 6 PIN OCTAL 

4CG 

THE 25AX4GT IS AHEATER—CATHODE TYPE DIODE DESIGNED FOR USE IN HORIZONTAL 
FREQUENCY DAMPER SERVICE IN TELEVISION RECEIVERS. IT IS DESIGNED TO 
WITHSTAND HIGH VOLTAGE PULSES OF LINE FREQUENCY BETWEEN CATHODE AND BOTH 
HEATER AND PLATE ELEMENTS, SUCH AS NORMALLY ENCOUNTERED IN"DIRECT DRIVE" 
CIRCUITS. 

DIRECT INTERELECTRODE CAPACITANCES 
WI TR NO E%TERNAL SHIELD 

HEATER TO CATHODE ~.5 

RATINGS 
INTERPRETED ALCOR DIXG TO RE TNA STANDARD N8-210 

µµf 

DESIGN CENTER VALUES 
HEATER VOLTAGE 25 VOLTS 

HEATER CURRENT 0.3 AMP. 

MAXIMUM PEAK HEATER CATHODE VOLTpGE:A
HEATER NEGATIVE WITH RESPECT TO CATHODE 4 000 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 100 VOLTS 

MAXIMUM PEAK INVERSE PLATE VOLTAGEA 4 DDO VOLTS 

MAXIMUM STEADY STATE PEAK PLATE CURRENT ()DO MA. 

MAXIMUM TRANSIENT PEAK PLATE CURRENTS 3.0 AMP. 

MAXIMUM DC OUTPUT CURRENT 125 MA. 

TUBE VOLTAGE DROP (WITH TUBE CONDUCTING 250 MA.) 32 VOLTS 

A AI PLICABLE wM ERE THE ouTr LrCLE OF THE VOL IAGF PULSE GOES NOT EZCEEO 15N OF. ONE SC ANNIMG CYCLE, 
AND ITS DU 0.ATION IS LIMITED TO 30 MI CRO SEGO N91. 

STMIS RATING AP PI IES TO MOT SwI TIMING wM ERE TRANSIENT OUR ATION DOES MOT E%C EEO O.T SECONDS. 

TU NG-BOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOYFIEI D, NEN JERSEY, U.S.A. MAY 1, 195R PLATE s7766 



25AX4GT 

soo 
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25AX4GT 
Ef a 6.3 Volts 
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PLATE VOLTS 
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CseQs~T) 258C,26GT 

TUNE -SQL 

BEAM PENTODE 

PI ATE 
)150 

FE B. 1 
1953 

T-9 
1 
36 
MAX. 

3 
e. 

MAX. 

1= -~i 
MAX 

uLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

25.0 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
INTERMEDIATE SMELL 

7 PIN OCTAL 

b AM 

THE 258Q6GT IS A BEAM PENTODE DESIGNED SPECIFICALLY FOR USE AS A 
HORIZONTAL DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS USING MAGNETIC 
DEFLECTION. THE PLATE IS BROUGHT OUT TO A TOP CAP FOR ISOLATION OF THE 
HIGH VOLTAGE AND CONVENIENCE IN CIRCUIT LAYOUT. ITS ELECTRICAL CHARACTER-
ISTICS ARE SUCH AS TO PROVIDE GOOD PERFORMANCE WHERE THE SUPPLY VOLTAGES 
ARE LIMITED. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID N1 TO PLATE: (G1 TO P) 

INPUT: G1 TO (H}K+Gz}8P) 

OUTPUT: P TO (HTK+GZ}BP) 

0.6 µuf 
15 µµf 

7.5 Itµf 

RATINGS 
INTf RPRE TED ACCORDING TO RMA STANDARD N8-210 

HORIZONTAL DEFLECTION AMPLIFIER A

HEATER VOLTAGE Z5.O VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE: 

TOTAL DC AND PEAK ZOO VOLTS 
HEATER POSITIVE WITH RESPECT 70 CATHODE: 

l0O VOLTS DC 
TOTAL OC AND PEAK ZOO VOL 7S 

MAXIMUM DC PLATE SUPPLY VOLTAGE (BOOST + POWER SUPPLY) 55O VOLTS 

MAXIMUM PEAK POSITIVE PLATE VOLTAGE (ABSOLUTE M~XIMUM) 5 500 VOLTS 
MAXIMUM PEAK NEGATIVE PLATE VOLTAGE 1 25O VOLTS 

MAXIMUM PLATE DISSIPATION S 11 WATTS 

MAXIMUM PEAK NEGATIVE GRID XS VOLTAGE 3OO VOLTS 

MAXIMUM DC GR IO N2 VOLTAGE 175 VOLTS 

MAXIMUM GRID M2 DISSIPATION 2.5 WATTS 

MAXIMUM AVERAGE CATHODE CURRENT 11O MA. 

MAX-IMUM PEAK CATHODE CURRENT 4OO MA. 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 0.47 MEGOHM 

MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT) 2200 CENTIGRADE 

A FOR OPERATION IN A 5~5-LINE, j0-FRAME SYSTEM AS DESCRIBED IN "STAXOARDS OF GOOD ENGINEERING 

PRACTICE FOR TELEVISION BROADCASTING STATIONS, FEDERAL COMMUNICATI OMS COMMISSION". THE DUTY 

CYCLE OF TXE YOI TALE PULSE NOT TO ExCEEO 15 PERCENT OF A SC AMNING CYCLE. 

DIN STAGES OPERATING WITH GRID-LEAK BIAS, AM ADEQUATE CATXOOE BIAS PESISTOR 00. OTHER SUITABLE 

MEANS IS REQUIRED TO PROTECT THE TUBE IN TXE ABSENCE OF ExCI TATION. 

CONTINUED OM FOLLOWING PAGE 
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258Q6GT C68Q6GT) 

TUNG•SOL  ~ 

C ONTIMUED Ffl ON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLA;S AL AMPLIFIER 

HEATER VOLTAGE ZS•O VOLTS 

HEATER CURRENT O.3 AMP. 

PENTODE CONNECTI ON:C

PLATE CURRENT Fj  jF MA. 

GRID N2 CURRENT 2.I MA. 

TRANSCONDUCTA NCE 5 50O µMHOS 

PLATE RESISTANCE 2O OOO OHMS 

ZERO—BIAS:D

PLATE CURRENT 'LZ Fj MA. 

GRID M2 CURRENT 25 MA. 

CUT—OFF:E

GRID N1 VOLTAGE (APPRO%.) —46 VOLTS 

TRIODE AMPLIFICATION FACTORF 4.j 

CwI TM Eb = 250 'f OL TS, EC2 
= 150 VOLTS ANO EC1 = -21.5 VOLTS. 

DWI TM E b - 60 YOL TS AND EC2 = 150 VOIi S. 

EF Ofl Ip = 1 NA. WI TM Ep = 250 VOLTS AND EC2 = 150 VOLTS 

FwI TM Ep = EC2 = 150 VOLTS AND E C1 = -21.5 VO175. 

~INOICATES A CHANGE ON ADDITION. 

~—

r 

PL ATE 
3151 

~Ee. 1 
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(ssoscT)25BQ6GT 

■■■■■ ■■■■■■■■■■■ 258Q6GT 
  PENTODE CONNECTION 

  Et = 25.0 Volts 
  EC2 150 Volts DC 
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258Q6GT 
PENTODE CONNECTION 

Ef = 25.0 Volts 
ECz = 100 Volts DC 
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25C5 

TUNG•SGL 

GLASS BULB 

MINIATURE BUTTON 
1 PIN BASE E7-1 
O UTLINE'D RAYII NG 

J EDEC 5-"~ 

BEAM PENTODE 
MINIATURE TYPE. 

COATED UNIPOTENTIAL CATHODE 

HEATER 

25±10~ VOLTS 0.30 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

FOR SERIES STRING 

H 

G3

BOTTOM VIEW 

BASING DIAGRAM 

J ED EC 7CV 

P 

THE 25C5 IS A HEATER—CATHODE TYPE, BEAM PENTODE OF MINIATURE•CONSTRUCTION 
DESIGNED FOR USE AS A POWER AMPLIFIER IN THE OUTPUT STAGE OF AC—DC RE—
CEIVERS. EXCEPT FOR HEATER RATINGS THE 25C5 IS IDENTICAL TO THE 5005• 

CIRECT INTERELECTROQE CAPACITANCES — APPRox. 
WITH NO EXTERNAL SHIELD 

GRID TO PLATE: G1 TO P 

INPUT: G1 TO (H}K&G3}G Z) 

OUTPUT: P TO (H}K&G3}Gz) 

RATINGS 
I NTERPRETEO ACCORDING TO OE GI GN CENTER SYSTEM 

0.6 
13.0 
8.5 

uuf 
uuf 
uuf 

HEATER CURRENT 300±20 MA. 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC LOO VOLTS 

.DC AND PEAK `LOO VOLTS 

mIAXIMUM PLATE VOLTAGE LSO VOLTS 

MAXIMUM GRID #2 VOLTAGE 130 VOLTS 

MAXIMUM PLATE DISSIPATION 7 WATTS 

NAAXIMU M~ GRID #2 DISSIPATION l.0 WATTS 

IdAXIMUM POSITIVE DC GRID #1 VOLTAGE O VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 

FIXED BIAS O.1 MEGOHM 

CATHODE BIAS O.5 ME GOHM 

MAXIMUM BULB TEMPERATURE 

(AT HOTTEST POINT ON BULB SURFACE) 22O °C 

ALl ELECTRICAL DATA E%CEPT HEATER CHARACTERISTICS FOR TYPE 25C5 ARE IDENTICAL WITH THOSE OF TYPES 
12c 5. 12CU5. 17C§. 5005 ARD 5085• 

-~I NDICATES A CMANG E. 

CONTINUED ON FOLLOWING PAGE 

J 
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25C5 

TuNc•so~ 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTA 6E 120 VOLTS 

GRID #2 VOLTAGE lI.O VOLTS 

GRID #1 VOLTAGE -H VOLTS 

PEAK AF GRID. #1 VOLTAGE $ VOLTS 

Z ERO-SIGNAL PLATE CURRENT 4J MA. 

ZERO- SIGNAL GRIO #2 CURRENT 4 MA. 

MAXIMUM SIGNAL PLATE CURRENT j~ MA. 

MAXIMUM SIGNAL GRID #2 CIIRRENT 
$.Ej MA. 

PLATE RESISTANCE (APPROX.) lO OOO OHMS 

TRANSCONDUCTANCE ~ 5OO µMHOS 

LOAD RESISTANCE Z 5OO OHMS 

TOTAL HARMONIC DISTORTION lO PERCENT 

MAXIMUM SIGNAL POWER OUTPUT Z.j WATTS 

2.0 

~ 1.5 
F-

30r-
W Q 
V 

I W 
d 

~ 1 
v 0 F , I .0 
a 

20 
H / 

25C5 
O PENTODE CONNECTION rn 

~ 
W

` // 

E { = i7 Vol t6 ~ 
~ 

0.5 
` •/ Eh = 110 Volts U 

d ~` EC2 = 110 Volts IC 
o 

EC1 = -7.5 Volts 
Es iq = 5.3 Volts I~ ~ 

Po 
  Dist, 

a 

Q ~ 5 5.0 7:5 0 

LOAD kESISTANCE (RI ~ - KILOHMS 



TENTATIVE DATA 25C6GA 

9.. 

<-161 -~ 
MAX 

/ ~ 

T- 12 4 
I.. 

6 
M AX. 

GLASS BULB 

TUNG•SOL 

BEAM PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

25 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SHORT MEDIUM SHELL ,7 

PIN OCTAL 

75 

THE 25C6GA IS A BEAM POWER AMPLIFIER HAVING HIGH POWER SENSITIVITY AND 
HIGH POWER OUTPUT AT COMPARATIVELY LOW DC SUPPLY VOLTAGES. EXCEPT FOR 
HEATER RATINGS, THE 25C6GA IS IDENTICAL TO THE 50C6GA, 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 25 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE j8O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE ].SO VOLTS 

MAXIMUM PLATE VOLTAGE ZOO VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE ZOO VOLTS 

MAXIMUM GRID #2 VOLTA 6E SEE RATING CHART 

MAXIMUM PLATE DISS~I PATION jQ,S WATTS 

MAXIMUM GRID #2 DISSIPATION 1.75 WATTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 

FIXED BIAS 

SELF BIAS 

LONTI NUED ON FOlLO WIXG PAGE 

O.j MEGOH'M 

O.5 MEGOHM 

 J 
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25C6GA 

i  TUNG•SOL  

CONTINUED FROM PRECEDING PAGE 

TENTATIVE DATA 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

25 
0.3 

VOLTS 

AMP. 

PLATE VOLTAGE 135 2OG VOLTS 

GRID #2 VOLTAGE 135 135 voLrs 

GRID #1 VOLTAGE —13.5 —lu voLTs 
PEAK AF GRID #1 VOLTAGE 13.5 lu voLTs 

ZERO SIGNAL PLATE CURRENT jg 61 MA. 

M;:X IMUM SIGNAL PLATE CURRENT 60 66 MA. 

ZERO SIGNAL GRID #2 CURRENT 3.5 2.2 MA• 

MAXIMUM SIGNAL GRID #2 CURRENT 11,5 9 MA. 

TRANSCONDUC TANCE ~ OQQ ~ 1QQ uMHOS 

PLATE RESISTANCE (AP P.R OX.) 9 300 18 300 oHMs 
LOAD RESISTANCE 2 000 2 600 oHMs 
MAXIMUM SIGNAL POWER OUTPUT 3.6 6 WATTS 

TOTAL HARMONIC DISTORTION (A PPROX.) lO lO PERCENT 
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25C6GA 

Ef = 25 Volts 
Eo2 = 135 Volts 

~1~ 
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—15 
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100 200 300 400 
PLATE VOLTS 



TENTATIVE DATA 25C6GA 

0 d 
-- 5 

Po ~ 
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~ r~~_ 
~~~ 

~ 4 0 3 25C6GA 

0 E{ = 25 Volts 
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RATING CHART 
25C6GA 
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SCREEN GR D VOLTAGE EXPRESSED AS `6 OF 

MAXIMUM SCREEN GRID SUPPLY VOLTAGE RATING 
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TENTATIVE DATA CscaS)25CA5 

TUNc•so~ 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

25 VOLTS 0.3 AMP. 

AC OR UC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

'7 PIN BASE 

1Cv 

THE 25CA5 IS A BEAM PENTODE USING THE 7 PIN MINIATURE CONSTRUCTION. IT 
IS DESIGNED PRIMARILY FOR USE IN THE AUDIO FREQUENCY POWER OUTPUT STAGE 
OF TELEVISION AND RADIO RECEIVERS. IT FEATURES HIGH POWER SENSITIVITY AT 
RELATIVELY LOW PLATE AND SCREEN VOLTAGES. EXCEPT FOR HEATER RATINGS IT 
IS IDENTICAL TO THE 6CA5• 

DIRECT INTERELECTRODE CAPACITANCES 
•WITH NO ExTERM AL SHIELD 

GRID #1 TO PLATE 

INPUT 

OUTPUT 

0.5 µµf 
15 µµf 
9 µµf 

RATINGS 
INTERPRETED ACLOROING TO DESIGN CEFTER SYSTEM 

HEATER VOLTAGE 2Ej VOLTS 

MAXIMUM HEA TER-CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 20Q VOLTS 

DC ZOO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 'ZOO VOLTS 

MAXIMUM PLATE VOLTAGE j3O VOLTS 

MAXIMUM GRID #2 VOLTAGE j3O VOLTS 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE O VOLTS 

MAXIMUM PLATE DISSIPATION 5.Q WATTS 

MAXIMUM GRID #2 DISSIPATION j.4 WATTS 

MAXIMUM GR 10 #1 CIRCUIT RESISTANCE: 

FIXED BIAS O•j MEGOHM 

CATHODE BIAS O.5 MEGOHM 

BULB TEMPERATURE AT HOTTEST POINT j8Q °C 

CONTINUED OM FOLLOWING PAGE 

1 
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25CA5Cscas) TENTATIVE DATA 

  TUNo•so~ 
CONTINUED FR ON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 11O 

ZS 
O.3 

],Z jF

VOLTS 

AMP. 

VOLTS 

GRID #2 VOLTAGE 11O 125 VOLTS 

GRID #i VOLTAGE -4.O -4.5 VOLTS 

PEAK AF GRID #1 VOLTAGE 4.O 4•S VOLTS 

PLATE RESISTANCE (APPROX.) 16 OOO 15 OOC' OHMS 

TRANSCONDUCTANCE S ZOO 9 ZOO ILMNOS 

ZERO-SIGNAL PLATE CURRENT 32 37 MA. 

MAXIMUM SIGNAL PLATE CURRENT (APPROX.) 31 36 MA. 

ZERO- SIGNAL GRID #2 CURRENT 3.5 4._0 MA. 

MAXIMUM SI GNAI GRID #2 CURRENT (APPROX.) 7•S 11 MA. 

LOAD RESISTANCE 3 500 u 500 OHMS 
TOTAL HARMONIC DISTORTION (APPROX.) ~ 6 PERCENT 

MAXIMUM SIGNAL POWER OUTPUT 1.1 1•S WATTS 
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TENTATIVE DATA C6CD6GA) 25CD6GB 

16 --
MAX. 

T-12 MA~. 

TUNo•sot 

BEAM PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

25 VOLTS 0.6 AMP. 

AC OR DC 

5" VERTICAL MOUNTING POSITION 
MAx. 

1
1.377 
MAX 

GLASS BULB 

M ORI ZONT AL OPERATION IS PERMITTED 
IF PINS 2 AXD 7 ARE IN A VERTICAL 
PLANE. BOTTOM VIEW 

SHORT MEDIUM—SHELL 
g PIN OCTAL 

5BT 

THE 25CD6G6 IS ABEAM PENTODE DESIGNED FOR USE AS A HORIZONTAL DEFLECTION 
AMPLIFIER IN 600 MA. SERIFS HEATER OPERATED TELEVISION RECEIVERS. FEATURES 
OF THIS TUBE ARE AN EXTREMELY HIGH PERVEANCE, HIGH PLATE CURRENT AT LOW 
PLATE AND SCREEN VOLTAGES AND A HIGH RATIO OF PLATE TO SCREEN CURRENT. 
THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER 
VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS 
USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
WITH NO EXTERNAL SXIELD 

GRID #1 TO PLATE 

INPUT 

OUTPUT 

HEATER VOLTAGE 

1.1 wcf 

22 uuf 
8.5 uuf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SY STENA

HORIZONTAL—DEFLECTION AMPLIFIER SERVICES

25 voLTs 
MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC ZOO VOLTS 

TOTAL DC AND PEAK 20O VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM DC PLATE—SUPPLY VOLTAGE 

(BOOST } DC POWER SUPPLY ]OO VOLTS 

MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE ] OOO VOLTS 

MAXIMUM NEGATIVE PULSE PLATE VOLTAGE Z 5OO VOLTS 

MAXIMUM GRID #2 VOLTAGE Z]5 VOLTS 

MAXIMUM PEAK NEGATIVE GRID #1 VOLTAGE ZOO VOLTS 

MAXIMUM PLATE DISSIPgTIONC 2O WATTS 

MAXIMUM GRID #2 DISSIPATION 3.O WATTS 

MAXIMUM DC CATHODE CURRENT ZOO MA. 

MAXIMUM PEAK CATHODE CURRENT ]OO MA. 

MAXIMUM GRID #i CIRCUIT RESISTANCE 0.47 MEGOHM 

MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT) 225 
°O

HEATER WARM—UP TIME (APPROX.)* 11.0 SECONDS 

AU NLESS O7N ER WI SE SPECIFIED. 

B FOR OPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IN • STANDARDS OF G000 ENGINEERING 
P RACTI LE FOR TELEVISION BROADCASTING ST ATIOXS: FEDERAL CONNUNILATI ONS CO YMISSION". THE DUTY 
CYtIE OF THE VOLTAGE PULSE NOT TO EACEEO 15 PERCENT OF A SCANNING CYCLE. 

CIN STAGES OPERATING WI TN GRID-LEAN BIAS. AN ADEQUATE CATHODE BIAS RESISTOR OR OTN ER SUITABLE 
K EANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF E%CITATION. 

~XEATER WARM-UP TIME IS OEFI NED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACX 

e0f OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED MEAT ER VOLTAGE TO A .CI RCVIT CONSISTING 
OF THE TUBE NEATER IN SERIES WI TN A RESISTANCE OF VALVE 3 TINES THE NONI NAL NEATER OPERATING 
RESISTANCE. 

—►INDI CATE S-A CX ANGE. CONTINU EO ON FOLLOWING PAGE 

TUNG-SQL ELECTRIC INC. ELECTRON TUBE DIVISION Bl00NFIEL D. NEW JERSEY, U.S.A. JULY 1, 1955 PLATE •442j 



25CD6G6 Cscosca) TENTATIVE DATA 

TUNo•so~ 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE Q5 VOLTS 

HEATER CURRENT O. E) AMP• 

PLATE VOLTAGE 6O ~~5 VOLTS 

GRID #2 VOLTAGE lOO 1~5 VOLTS 

GRID #1 VOLTAGE OD -3O VOLTS 

PLATE RESISTANCE (APPROX.) --- ~ ZOO OHMS 

TRANSCONDUCTANCE --- ~ 7OO u.MHOS 

PLATE CURRENT P3O ~5 MA. 

GRID #2 CURRENT 21 rJ•5 MA• 

GRID #1 VOLTAGE (APPROX.) 
FOR I b = 1.0 MA. —55 VOLTS 

TRIODE AMPLIFICATION FACTORE 3.9 

DAPPLIED FOR VERY SNORT INTERVAL SO AS NOT TO DAMAGE TUBE. 

E TRIODE CONNECTION (SCREEN TIED TO PLATE) WITH E p = E~Z = 175 VOLTS AND E~1 = -j0 VOLTS. 

SIXZLdR TPPN RNP6R8NC8: The 25CDBCB is identical to the 6CD6CA except for heater ratings 

and heater warm-uq tine. 

r 

 J 



TENTATIVE DATA 25CU6 

TIlNG•SOL 

PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 
25 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

GLASS BULtt 

BOTTOM VIEW 
INTERMEDIATE SHELL 

7 PIN OCTAL 

b AN 

THE 25CU6 IS A BEAM POWER AMPLIFIER DESIGNED FOR USE AS THE HORIZONTAL 
DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS EN4PLCYIN6 SERIES—STRING 
HEATER ARRANGEMENTS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH NO EXTERNAL SHIELD 

GRID #i TO "LATE : GS TO P 

INPUT: G1 TO (H+K+G2+BP) 

OUTPUT: P TO (H+K+GZ+BP) 

RATINGS" 
INTERPRETED ACCORDING TO RETRA STANDARD N8-210 

HORIZONTAL DEFLECTION AMPLIFIERS

0.55 uµf 
15.0 uu.f 
7.0 uuf 

HEATER VOLTAGE 25 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL OC AND PEAK ZOO VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC ZOO VOLTS 
TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM DC PLATE SUPPLY VOLTAGE (BOOST+POWER SUPPLY) 550 VOLTS 

MAXIMUM PEAK POSITIVE PLATE VOLTAGE (ABSOLUTE MAXIMUM) 6 OOO VOLTS 

MAXIMUM PEAK NEGATIVE PLATE VOLTAGE 1 25O VOLTS 

MAXIMUM PLATE DISSIPATIONC 11 WATTS 

MAXIMUM PEAK NEGATIVE GRID #1 VOLTAGE 3OO VOLTS 

MAXIMUM OC GRID #2 VOLTAGE 1]5 VOLTS 

MAXIMUM GRID #2 DISSIPATION 2.5 WATTS 

MAXIMUM AVERAGE CATHODE CURRENT 11O MA. 

MAXIMUM PEAK CATHODE CURRENT 4OO MA. 

MAXIMUM GRID #i CIRCUIT RESISTANCE O.4] ME GOHM 
MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT) 220 OC 

ADESI GM CENTER VALUES E%CEPT WHERE ABSOLUTE MAXIMUM IS STATED. 

BFOR OPERATION IX A 525-t INE~ j0-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROAOCASTI XG STATIONS, FEDERAL CONNUXICATI OMS COMMISSION"• THE DUTY 
CY[LE OF THE VOLTAGE PULSE NU ST NOT ExCEED 15; (10 MICROSECONDS) OF A SCANNING CYCLE. 

CIN STAGES OPERATING WITH GRID-LEAK BIAS, AX AOEQU ATE CATNODE-BIAS RESISTOR OR OTXER SUITABLE 
MEANS IS REOUIREO TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

ODNTI NU ED OM FOLIO WING PAGE. 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFI EL D, NEW JERSEY. U.S.A. JULY 1~ 195) PLATE {j B56 



25CU6 TENTATIVE DATA 

TUNG•SOL 

.CONTINUED FRON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PENTODE OPERATION: WI TN Ep = 250 V.~ Ec2 = 150 V. ANO Ec1 = —22. 5V• 
PLATE CURRENT 55 MA. 

GRID #2 CURRENT 2,1 MA. 

TRANSCONDUCTANCE 5 5OO µMHOS 

PLATE RESISTANCE (APPROX.) ZO OOO OHMS 

ZERO BIAS: WITH Ep= 60 V. AND Ec2='150 V. ( INSTANTANEOUS VALU ESI 
PLA TE CURRENT 225 Mq. 

GRID #2 CURRENT 25 MA. 

CUT—OFF: FOR Ip = 1 NA., WI TN Ep = 250 V. AND Ec2 = 150 V. 

GRID #1 VOLTAGE (APPROX.) -4C) VOLTS 

TRIODE µ: WI TM Ey = E c2 = 150 V. AXD Ecl = 22. 5V. 4•~j 

HORIZONTAL DEFLECTION AMPLIFIER - SCANNING 70° CRT 

HEATER VOLTAGE ZS VOLTS 

HEATER CURRENT O•j AMP. 

PLATE SUPPLY VOLTAGE 31O VOLTS 

AVERAGE PLATE VOLTAGE (BOOST t SUPPLY) 54O VOLTS 

PEAK POSITIVE PLATE VOLTAGE 

(DC COMPONENT t~ PULSE) 4.G KV. 

AVERAGE PLATE CURRENT ~9 MA. 

PEAK PLATE CURRENT 27O MA. 

PLATE DISSIPATION ~ WATTS 

GRID #2 VOLTAGE 14O VOLTS 

GRID #2 CURRENT 11- 2 MA. 

GRID #2 DISSIPATION 1.5] WATTS 

GRID INPUT VOLTAGE: 

PEAK TO PEAK 13O VOLTS 

S AWTOOTH COMPONENT (5 VOLTS 

ANODE VOLTAGE CRT 15.7 KV. 

ANODE CURRENT CRT ZOO l.tA. 

SIMILAR TYPE RBABR 6NC8: gxcegt for heater operation the 25C06 is identical to the 

6CD6 and 7X08. 

P LAiE #j85T JULY 1~ 1954 TUNG—SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OONFI EL D~ XEW JERSEY, U.S.A. 



TENTATIVE DATA 25D4 

~ ~ 

T-9 

132 
MAX 

23a 
MA X. 3 

5, 

6 
MAX 

GLASS BULB 

TUNG•SOL 

DIODE 

UNIPOTEN7IAL CATHODE 

HEATER 

25.0 VOLTS 0.30 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW • 
INTERMEDIATE SHELL 

OR 
SHORT INTERMEDIATE SHELL 

g PIN OCTAL 

4LG 

THE 25D4 IS AN INDIRECTLY-HEATED HALF WAVE RECTIFIER DESIGNED FOR SERVICE 
AS A DAMPING DIODE IN HORIZONTAL DEFLECTION CIRCUITS OF o00 MA. SERIES 
HEATER OPERATED TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF THE 
HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP 
CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE 
SIMILARLY CONTROLLED. 

DIRECT INTER ELECTRODE CAPACITANCES - naPRox. 

HEATER TO CATHODE 

PLATE TO CATHODE ~ HEATER A

CATHODE TO PLATE & HEATER A

3.0 µµf 
6.0 µµf. 
8.0 µµf 

RATINGS 
I NTERPR ETEO ACCORDING TO DESIGN MA%IMUM SYSTEM - UNLESS OTNERWI SE INDICATED 

DAMPER SERVICES

HEATER VOLTAGE 25.0 VOLTS 

HEATER CURRENT 0,30 AMP. 

MAXIMUM HEATER—CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC 9OO VOLTS 

TOTAL DC AND PEAK 4 400 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC lOO VOLTS 

TOTAL DC AND PEAK 3OO VOLTS 

MAXIMUM PEAK INVERSE VOLTAGE 4 400 VOLTS 

~ MAXIMUM DC PLATE CURRENT 155 MA. t 
MAXIMUM DC PLATE CURRENT (DESIGN CENTER SYSTEM) 1L15 MA. 

MAXIMUM PEAK PLATE CURRENT 900 MA. 

MAXIMUM PLATE DISSIPATION jr .,5 WATTS 

TUBE VOLTAGE DROP WITH Ibs 250 MA. 'ZZ VOLTS 

HEATER WARM—UP TIME (APPROX.)~ ZL.O SECONDS 

•PINS 1, 2, 4, 6 6 MUST NOT BE USED AS ilE POINTS. 

ATIE UNUSED PINS AND METAL PART TO HEATER. 

BF OR OPERATION IX a 525-LINE, j0-FRAME SYSTEM AS DESCRIBED IN "ST AgDAROG OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STAT ION 51 FEDERAL COMMUNICATIONS COMMISSION." THE DUTT OF 
THE HORIZONTAL YOLTAGE PULSE NOT TO EXCEED 154 OF ONE SCANNING CYCLE. 

CONTINVED ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC. ELECTRON TUBE OI VI SI ON BL OOMFIELD, NEW JERSEY. U.S.A. NOVEM 6ER 1, 1958 PLATE #5j64 



254 TENTATIVE DATA 

TONG-SOL 

CONTINUED FROM PRECEDING PAGE 

HEATER WARM-UP TIME IS DEFINED AS TXE TINE REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACH 
80% OF ITB RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IM SERIES WITH A RESISTANCE OF VALUE 3 TIMES TXE NOMINAL HEATER OPERATING 
R ESISTAXCE. 

DESIGN-MAXIMUM RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WMILN 
S ATISFALTORY TUBE LIFE LAN BE EXPECTED TO OCCUR. TO OBTAIN SATISF ACTORT CIRCUIT PER FORMANCE~ 
TM ER EFORE~ THE EQUIPMENT OESI GNER~MUST ESTABI ISM THE CIRCUIT DESIGN 50 TN AT NO DESIGN-MAXIMUM 
VALUE IS EXCEEDED WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH 
RESPECT TO SUPPLY-VOLTAGE VARIATION S EQUIPMENT COMPONENT VARIATION. EQUIPMENT LONTROI ADJUST-
MENT. LOAD VARIATION. AMD ENVIRONMENTAL CONDITIONS. 

 J 



TENTATIVE DATA 25DN6 

GLASS BULB 
SMALL CAP 

TUNG•SGL 

PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

25.0 VOLTS 0.6 AMP. 

AC OR DC 

VERTICAL MOUNTING POSITION 
N ORI ZONT AL OPERATION PERMITTED IF 
PLANE OF PINS 1 AND 3 IS VERTICAL 

BOTTOM VIEM 
SHORT- MEDIUM SHELL 

g PIN OCTAL 

5BT 

THE 25DN6 IS A BEAM POWER AMPLIFIER INTENDED FOR USE AS A HORIZONTAL 
DEFLECTION AMPLIFIER IN 600 MA. SERIES HEATER OPERATED TELEVISION 
RECEIVERS HAVING LOW B SUPPLY VOLTAGE. THERMAL CHARACTERISTICS OF THE 
HEATER HAVE BEEN CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE 
WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH 
4RE SIMILARLY CONTROLLED. 

GRID #1 TO PLATE 

INPUT 

ourPUT 

DIRECT INTERELECTRODE CAPACITANCES — 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER VALU ESA

HORIZONTAL DEFLECTION AMPLIFIERS

APPROX. 

0.8 
22 

11.5 

uu. f 
AIAc f 
AlIZ f 

HEATER VOLTAGE 25,0 VOLTS 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 2OO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC 

TOTAL DC AND PEAK 
LOO VOLTS 

ZOO VOLTS 

MAXIMUM OC PLATE SUPPLY VOLTAGE (BOOST + DC POWER SUPPLY) ]OO VOLTS 

MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE (ASS. MAX.) 6 600 VOLTS 
MAXIMUM PEAK NEGATIVE PULSE PLATE VOLTAGE 1 5OO VOLTS 

MAXIMUM PLATE DISSIPATIONC 15 WATTS 

MAXIMUM PEAK NEGATIVE GRID #i VOLTAGE 2O0 VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 175 VOLTS 

MAXIMUM GRID #2 DISSIPATION 3.O WATTS 

MAXIMUM AVERAGE CATHODE CURRENT ZOO MA. 

MAXIMUM PEAK CATHODE CURRENT ]OO MA. 

MAXIMUM GRID #1 CIRCUIT RESISTANCE O.4] MEGOHM 

MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT) 22 jr D C 

HEATER WARM-UP TIME (APPROX.)D 11.0 SECONDS 

RUNLESS OTX ER WI SE INDI LATE D. 

BFOR OP ER AiI OM IN A 525'LINE~ 30-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEER-
ING PRACTICE FOR TEL EVI SA OX BROADCASTING STATION SI FEDERAL CONMUNI CATIONS CONNI SSI ON". THE DUTY 
C MLLE OF THE VOLTAGE PULSE NOT TO E%GEED 15 PERCENT OF A SCANNING CYCLE. 

CIX STAGES OP ER ATIXG WITH GRID-LEAK BI ASS AN ADEQUATE CATN ODE BIAS RESISTOR OR OTHER SUITABLE 
MEANS IS REOUIREO TO PROTECT TXE TUBE IN TXE AR SEMCE OF EXLI TATION. 

D NEATER WApM-UP TIME IS DEFINED AS TXE TIME RE pU IRED fOR THE VOLTAGE ACRD 55 THE HEATER TO REACH 
BOS OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WI TM A RESISTANCE OF VALUE 3 TINES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFI EL D. NEW JER SEY~ U.S.A. JUNE 1, 1955 PLATE !4383 



25DN6 TENTATIVE DATA 

TUNs•so~ 
CONTINUED FRON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 'Zj,Q VOLTS 

HEATER CURRENT Q,( Atrlp, 
PENTODE OPERATION: wITM EN = 125 VOL 75, E~2 = 125 vOL7s AxD Ell  =-18 vOLTs. 
PLATE CURRENT ]O MA. 

GRID #2 CURRENT (,3 MA. 
T RANSCONDUCTANCE J OOO LLMHOS 

PLATE RESISTANCE (APPROX.) 4 OOO OHMS 
ZERO—BIAS: wI TX Ey= 50 VOLTS, Eel = 100 VOLTS L E~1 = 0 VOLTS ( INSTANTANEOUS VAL UE51 
PLATE CURRENT 'Z4O MA. 

GRID #2 CURRENT 30 MA. 

CUT—OFF: FOP Ip = O.g NA. WI TM Ey = 125 VOLTS AXO E~ 2 = 125 VOLTS 
GRID #1 VOLTAGE (APPROX.J —3( VOLTS 

TRIODE AMPLIFICATION FACTOR; wl Tx Ey= E~ 2 = 125 v. 8 Ec1= —1B v. u.35 

J 

250 

h 
W 
OC 
W 
~ 200 
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25DN6 
AVERAGE CHARACTERISTICS 

Et = 25.0 Volts 
Ecz = 100 Volts 

 ~2   —~ 
~~ 

I 
Ec~ 
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Eci - 0 .~ 
~" 

L~ 
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-20 
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PLATE iRj84 JU XE 1, 1955 TUNG—SOL ELECTRIC IMC. EL ECTROM TUBE OIV1810N BL OONFI EL O, MEW JERSEY, U.S.A. 



25DN6 
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25DN6 

AVERAGE CHARACTERISTICS 

Et = 25.0 Volts 
EGi = 0 Volts 

= 125 EC2
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25DN6 
AVERAGE CHARACTERISTICS 

Et = 25.0 Volts 
Eb = 125 Volts 
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TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLddYFI EL D, NEW JERSEY U. S.A JUNE 1~ 195 PLATE f4je5 
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TENTATIVE DATA 25D~6A 

i 
s 

i 

~I~~ 
MAX. 

i 
3~ 

+ 3" 
— 16 

44
MAX. 

1 
GLASS BULB 

SKIRTED MINIATURE 
CAP 

TUNG•SOL 

BEAM POWER PENTODE 

UNIPOTENTIAL CATHODE 

NEATER 

25.0 VCLTS 0.30 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SHORT MEDIUM-SHELL 

'J PIN OCTAL 

WITH EXTERNAL BARRIERS 

6AM 

THE z5D06A IS A HIGH—PERVEANCE BEAM POWER PENTODE DESIGNED FOR USE AS A 
HORIZONTAL DEFLECTION AMPLIFIER TUBE IN HIGH EFFICIENCY DEFLECTIDN 
CIRCUITS OF TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATER 
ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE 
ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TUBES WHICH ARE SIMILARLY 
CONTRCLLED. EXCEPT FOR THE CONTROLLED HEATER WARM—UP TIME AND HEATER 

RATINGS THE 25D06A IS IDENTICAL TO THE 6DQ6A. 

DIRECT INTERELECTRODE CAPACITANCES—APPRox. 
WITHOUT EXTERNAL SHIElO 

GRID #1 TO PLATE 

GRID _#1 TO CATHODE ~ GRID #3r 
HEATER AND GRID #2 

PLATE TO CATHODE g~ GRID #3, 
HEATER AND GRID #2 

RATINGS^ 
INTERPRETED ACCORDI XG TO DESIGN CENTER SYSTEM 

HORIZONTAL DEFLECTION AMPLIFIER 
HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE: 
DC ( INCLUDING BOOST) 
PEAK POSITIVE-PULSE (ABSOLUTE MAX.~ B
PEAK NEGATIVE-PULSE S

MAXIMUM DC GRID #2 VOLTAGE 

MAXIMUM GRID #i VOLTAGE: 
DC 
PEAK NEGATIVE-PULSE 

MAXIMUM CATHODE CURRENT: 

DC 
PEAK 

MAXIMUM GRID #2 INPUT 

0.55 µµf 

15 µµf 

7 µµf 

25.0 voLT~. 

7OO VOLTS 
6 OOOG VOLTS 
1 375 voLTs 
ZOO VOLTS 

—5O VOLTS 

300 voLTs 

140 MA. 
440 MA. 

3 WATTS 

A 
FOR OPERATION IN A 525-LINE, j0-FRAME SYSTEM AS DESCRIBED IN "GT AND ̂ ROB OF G000 ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATION 51 FEDERAL COMMUNICATIONS COMMISSION". 

B 
THIS RATING IS 0.PPLILABLE WHERE THE DUR AT LOX OF THE VOLTAGE PULSE DOES NOT E%GEED 15S OF ONE 
HORIZONTAL SCANNING LYCI E. IM A 525-LINE. j0-FRAME S75TE~ 15S OF THE NORIZONTAL SCANNING 
LTCLE IS 10 MICROSECONDS. 

C 
UNDER NO LIRCUMST ANCES SNOU LD THIS ABSOLUTE VALUE BE EXCEEDED. 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOl ELECTRIC INC. ELECTRON TUBE DIVISION Bl00MFIELO. NEW JERSEY. U.S.A. NOVEMBER 1, 1958 PLATE #5j 65 



25D~6A TENTATIVE DATA 

  TUNc•so~ 

CONTINUED FROM PRECEDING PAGE 

RATINGS"— coNTID. 
I XTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HORIZONTAL DEFLECTION AMPLIFIER 

MAXIMUM PLATE DISSIPATIOND

MAXIMUM PEAK HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC COMPONENT 

TOTAL DC AND PEAK 

MAXIMUM BULB .7EMpERATURE (AT HOTTEST POINT 
ON BULB SURFACE) 

MAXIMUM CIRCUIT VALUES: 

GRID #i CIRCUIT RESISTANCE: 

FOR GRID RESISTOR-BIAS OPERATIOND

HE AT E-R WARM-UP TIME (AVERAGE)*

I5 WATTS 

2OO VOLTS 

ZOO VOLTS 

200 VOLTS 

220 °c 

1.O MEGOHM 

11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CtIARACTERISTICS 
CLASS Al AMPLIFIER 

HEATER VOLTAGE 25.0 25.0 ZS.O VOLTS 

HEATER CURRENT 0.30 0.30 0.30 AMp. 

PLATE VOLTAGE 6O 150 250 VOLTS 

GRID #2 VOLTAGE 150 15O 15O VOLTS 

GRID #q VOLTAGE 0 - 22.5 - 22.5 VOLTS 

MU-FACTOR I GRID #2 TO GRID #q --- 4,1 ---

PLATE RESISTANCE (APPROX.) --- --- 2O OOO OHMS 

TRANSCONDUCTANCE -- G GOO µMHOS 

PLATE CURRENT 3OOE 75 MA. 

GRID #2 CURRENT 27E 2.4 MA. 

GRID #1 VOLTAGE (APPROX.) 

FOR PLATE CURRENT OF i MA. —4G VCLTS 

A 
FOR OPERATION IN A 525-LINE. j0-FRAME SYSTEM AS DESCRIBED IN •STANDARDS OF GOOD ENGINEER IXG 
PRACTICE FOR TELEVISION BROADCAST STATIONS, FEDERAL COMMUNICATIONS COMMISSION". 

D 
li IS ESSENTIAL TM AT THE PLATE DISSIPATION BE II NI TED IX THE EVENT OF LOSS OF GRID SIGNAL. 
FOR THIS PURPOSE, SOME PROTECTIVE YE ANS SULK AS A CAT NODE RESISTOR OF SUITABLE VALUE SHOULD 
BE EMPLOYED. 

E 
T NESE VALUES CAN BE NEASURED BY A METHOD INVOLVING A RECURRENT WAVEFORM SUCH THAT THE PLATE 
DISSIPATION AMD GRID f2 INPUT WILL BE KEPT WITHIN RATINGS IN ORDER TO PREVENT OAM AGE TO THE 
r uNE. 

HEATER WARM-UP TIME IS DEFINED AS THE TIME REOUIR EO FOR iNE VOLTAGE ACROSS THE NEATER TO 
REACH 804 OF ITS RATED VOLTAGE AFTER APPLYI MG 4 TIMES RATED ME ATER VOLTAGE TO A CIRCUIT CON-
SISTING OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMINAL NEATER 
OPERATING RESISTAXC E. 



TENTATIVE DATA 25D~6A 
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25DT5 

TUNG•SOL 

BEAM-POWER PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

25.0 VOLTS 0.30 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

GLASS BULB BOTTOM VIEW 
MINIATURE 

S MgLL—BUTTON 
q PIN BASE 

9nx 

THE 25DT5 IS A BEAM POWER PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. IT 
IS DESIGNED FOR SERVICE AS A VERTICAL DEFLECTION OUTPUT AMPLIFIER IN 
TELEVISION RECEIVERS UTILIZING A 110° DEFLECTION ANGLE PICTURE TUBE AND 
A B* SUPPLY VOLTAGE OF 250 VOLTS. IT HAS HIGH ZERO BIAS PLATE CURRENT 
AND A HIGH PLATE CURRENT TO GRID M2 CURRENT RATIO. IN ADDITION, THERMAL 
CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE 
SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH 
OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR HEATER RATINGS 
AND WARM—UP TIME, THE 25DT5 15 IDENTICAL TO THE 6DT5. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT E%TERN AL SHIELD 

GRID #1 TO PLATE 

INPUT 

OUTPUT 

0.57 wµi 
12.5 µµf 
u.9 wlf 

RATINGS^
I XTERPRETED ADOORDIMG TO DESIGN CENTER ST STEM 

VERTICAL DEFLECTION SERVICES

DEFLECTING 110° PICTURE TUBE 
HEATER VOLTAGE 25,0 VOLTS 

MAXIMUM PLATE VOLTAGE 315 VOLTS 

MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE (AbS. MAX.) 2 2OO VOLTS 

MAXIMUM GRID #2 VOLTAGE 285 VOLTS 

MAXIMUM PEAK NEGATIVE PULSE GRID #1 VOLTAGE —250 VOLTS 

MAXIMUM PLATE DISSIPATION C 9.O WATTS 

MAXIMUM GRID #2 DISSIPATION 2,0 WATTS 

MAXIMUM CATHODE CURRENT; 

AVERAGE 55 MA. 

PEAK 19O MA. 

MAXIMUM HEATER POSITIVE OR NEGATIVE WITH RESPECT TO 

CATHODE (TOTAL DC AND PEAK) ZOO VOLTS 

MAXIMUM GRID #1 CIRCUIT VALUES 

FIXED BIAS O.5 
CATHODE BIAS 1.O 

HEATER WARM—UP TIME (APPROX.)~ 1T.O 
CONTINUED ON FOLLOWING PAGE 

MEGOHM 

ME GONM 
SECONDS 

TUN G-SOl ELECTRIC INL. ELECTRON TUBE DIVISION BLOONFIELD, NEW JER SET, U.S.A. APRIL 1, 1959 PLATE *5482 



25DT5 

TUN6•SOL 
CONTINUED fROM PRECEDING PPGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

25.0 
O.jO 

25,0 
O.jO 

25.0 

O.jO 
VOLTS 

AMP. 

PLATE VOLTAGE 60 $O r 250 VOLTS 

GRID #2 (SCREEN) VOLTAGE 15O 250 25O VOLTS 

GRID #1 VOLTAGE OE O E -j6.•5 VOLTS 

TRANSC ONDUCTANCE --- --- ( QOO µMHOS 

PLATE CURRENT -~ 95 jQFj.F !{Lj Mq, 

GRID #2 CURRENT ~ $,5 19F 1.5 MA• 

GRID #1 CUTOFF VOLTAGEG --- --- -35 VOLTS 

A DESI GN-NA%I NUN RATINGS ARE THE LIMITING VALUES E%PRESSED WITH RESPECT TO BOGIE TUBES AT WHI CN 
SATISFACTORY TUBE LIFE CAN BE E%P ECT ED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE. 
THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN 50 THAT XO DESIGN-NA%I XUM 
VALUE IS EXCEEDED WITH A BOGIE TUBE UNO ER THE WORST PROBABLE OPERATING CONDITIONS WITH RESPECT 
TO SUPPLY-VOLTAGE VARIATION, ~E QUIPNENT COMPONENT VARI ATIOX, EQUIPMENT CONTROL AO JUSTNEMT, LOAD 
VARIATION, AND EXVIROXMENTAL CONDITIONS. 

U 
FOR OPERATION IN A 525- LINE, j0-FRANE SYSTEM AS DESCRIBED IN "STANDARDS OF G000 ENGINEERING 
P RALTI CE FOR TELEVISION BROADL AST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTT CYCLE 
OF THE VOLTAGE PULSE MUST NOT EXCEED 15S OF ONE SCANNING CTLL E. 

IN STAGES OPERATING WITH GRID LEAN BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 
N EANS IS REQUIRED TO PROTECT THE TUBE IX THE ABSENCE OF E%LITATI ON. 

E APPLIED FOR SHORT INTERVAL (MA%INUN OF 2 SELOXDSI 50 AS NOT TO DAMAGE TUBE. 

F 
THESE VALUES CAN BE NEASUR EO BY A NETH00 INVOLVING A RE-CURRENT WAVEFORM SUCH THAT TXE PLATE 
DISSIPATION AND GRID t2 IXP UT WILL BE KEPT WITHIN RATINGS IN ORDER TO PREVENT DAMAGE TO THE 
TUBE. 

f'F Oft PLATE CURRENT OF 100 uANRER ES. 

H EAT E.R WARM-UP TINE IS DEFINED AS THE TIME RE QU IREO FOR THE VOLTAGE AC0.055 THE HEATER TO REACH 

80S OF ITS RATED VOLTAGE AFTER APPLTING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE HEATER IX SERIES WITX A RESISTANCE OF VALUE j TINES THE NOMINAL HE ATBK OPERATING 
RESISTANCE. 

ADC COMPONENT MUST NOT EXCEED 100 VOLTS. 

-r• INDICATES A LM ANGE. 

J 



25DT5 
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TENTATIVE DATA 25EC6 

.-1 16  -,. 

MAX. 

n

T-12 

i 

,~~~L 

.. ~ 8 11► 

MAX. 

1 
4 °

+ 3 w 

—16 

4  311 

4 

GLASS BULB 
SMALL TOP CAP 

TUNc•sc~ 
BEAM PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

25 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEM 
SHORT MEDIUM- SHE L'_ 

g PIN OCTAL 

5BT 

THE 25EC6 IS A BEAM POWER PENTODE DESIGNED FOR USE AS THE HORIZONTAL-
DEFLECTION AMPLIFIER TUBE IN TELEVISION RECEIVERS THAT EMPLOY 110 DEGREE-
DEFLECTION PICTURE TUBES. IT HAS ELECTRICAL CHARACTERISTICS SIMILAR TO 
THOSE OF THE 25CD6GB AND IN ADDITION, THERMAL CHARACTERISTICS OF THE 
HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP 
CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES IVHICH ARE 
SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT E%TERM AL SHIELD 

GRID #1 TO PLATE D,6 µµf 

INPUT 24 µµf 
OUTPUT LO µµf 

T UNG-SOL ELECTRIC INC. ELF CTROM TUBE OIYI SION BL OONFIEl0, NEw JERSEY. U.S.A. JOLT 1, 1951 PLATE A50j1 

A FOR OPERATION IM A 525-LtxE, j0-fRANE ST STEM AS OE SCRIBED IN "STANDARDS OF G000 ENGINEEPING 

PRACTICE FOR TELEVISION BROADCAST STATIONS: FEOER AL LONNUNICATIONS CONNISSI OM", THE DUTY CYCLE 
OF THE VOLTAGE PULSE NU ST NOT EXCEED 154 OF OME SCANNING CYCLE. 

B tM STAGES OP ER ATIMG wI TN GRID LEAN BIAS, AX ADEOU ATE CATMODE BIAS RESISTOR OR OTHER SUITABLE 

MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE Of EXCITATION. 

ANE ST STEM AS OE SCRIBED IN "STANDARDS OF G000 ENGINEEPING 

PRACTICE FOR TELEVISION BROADCAST STATIONS: FEOER AL LONNUNICATIONS CONNISSI OM", THE DUTY CYCLE 
OF THE VOLTAGE PULSE NU ST NOT EXCEED 154 OF OME SCANNING CYCLE. 

COXTINUEO ON FOLLOWING PAGE 

B tM STAGES OP ER ATIMG wI TN GRID LEAN BIAS, AX ADEOU ATE CATMODE BIAS RESISTOR OR OTHER SUITABLE 

MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE Of EXCITATION. 

COXTINUEO ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC. ELF CTROM TUBE OIYI SION BL OONFIEl0, NEw JERSEY. U.S.A. JOLT 1, 1951 PLATE A50j1 



25EC6 TENTATIVE DATA 

TUNO•SOL  ~ 
CONTINUED fROM PRECEDING PAGE 

RATINGS--coNTlo. 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HORIZONTAL—DEFLECTION AMPLIFIER SERVICEA

MAXIMU 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL OC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 

WITH GRID-LEAK BIAS 

MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT) 

HEATER WARM-UP TIME (APPR OX.)Ǹ  

LOO VOLTS 

200 VOLTS 

200 VOLTS 

1.S MEGOHMS 

225 °c 
11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 2S VOLTS 

HEATER CURRENT O. ~E)S AMP. 

PLATE VOLTAGE- GO 135 VOLTS 

SCREEN VOLTAGE 135 135 VOLTS 
GRID #1 VOLTAGE OC - 22.5 VOLTS 

PLATE RESISTANCE (A.P PR OX.) --- 4 7OO OHMS 

TRANSCONDUCTANCE --- ~ 5OO µMHOS 

PLATE CURRENT 350 7O MA. 

SCREEN CURRENT 4O 4.5 MA. 

GRID #1 VOLTAGE (A PPROX.) 

Ib - 1.0 MA. --- —42 VOLT ̀_

TRIODE AMPLIFICATION FACTOR D 3•$ 

A 
FOR OPERATION IN A 525—LINE. j0—FRAME SYSTEM AS OES LR IBED IN "ST AXO ARDS OF GOOD ENGINEERING 
PRACTICE FOR TEIEVI SIGN BROADCAST STATIONS: FEDERAL CONNUNICATI OXS COMMI SuION"~ THE DUTY CYCLE 
OF THE VOLTAGE PULSE MUST NOT EXCEED 15S OF ONE SC ANNI XG CYL LE. 

C APPLI ED FOR SHORT INTERN AI ITWO SECONDS NAxl NUM1 SO AS MOT TO DAMAGE TUBE. 

D TRI ODE CONNECTION ISLREEN TIED TO PL ATEI WITH Eb=Ec2=1j5 VOLTS AMO Ec1=-22.5 VOLTS. 

HEATER WARM—UP TIME IS DEFINED AS TXE TIME REQUIRED FOR THE VOLTAGE ACROSS 7HE NEATER TO REACH 
80S OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE j TIMES THE NOMInAL HEATER OPERATING 
RESISTANCE. 

DESIGN—NA%I MUM RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WXI LH 
SATISFACTORY TUBE LIFE CAN BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORM ANCE~ 
T NEREFORE~ THE EQUIPMENT DESIGNER MUST ESTABLI SM THE CIRCUIT DESIGN 50 THAT NO DE 516N—NAxI MUM 
VALUE IS EXCEE OED W'I TH A BOGIE TUBE UNDER THE N'ORST PROS ABLc OPERATING CONJITIOxS WITH RE SPELT 
TO SUPPLY—VOLTAGE YARI ATI ON. EQUIPMENT COMPONENT VAR IATI OM, EQUIPMENT CONTROL ADJUSTMENT. LOAD 
VARIATION. AND ENVIRONMENTAL COXDITI ON S. 



TENTATIVE DATA 25EC6 
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25EC6 TENTATIVE DATA 
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TENTATIVE DATA 25EC6 
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25EH5 

TUNG•SOL 

PENTODE 

MINIATURE TYPE 

2.375" 
MAX 

2.625" 
MAX 

GLASS BULB 

SMALL-BUTTON MINIATURE 

7 PIN BASE E7-1 

OUTLINE DRAWING 

JEDEC 5-3 

FOR USE IN 

AUDIO OUTPUT STAGES OF 

RADIO AND TV RECEIVERS 

AND PHONOGRAPHS 

UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

K,G3 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 7CV 

THE 25EH5 IS A POWER PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. IT HAS BEEN SPECIFI-

CALLY DESIGNED FOR USE IN THE AUDIO OUTPUT STAGE OF RADIO AND TELEVISION RECEIVERS 

AND PHONOGRAPHS. EXCEPT FOR HEATER CHARACTERISTICS AND RATINGS, IT IS IDENTICAL TO 

THE 6EH5, 12EH5 AND THE SOEHS. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITHOUT EXTERNAL SHIELD 

GRID 1 TO PLATE 0.65 

GRID 1 TO CATHODE &GRID 3, HEATER &GRID 2 17 

PLATE TO CATHODE &GRID 3, HEATER &GRID 2 9 

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

AVERAGE CHARACTERISTICS 

HEATER SUPPLY LIMITS: 
CURRENT OPERATION 

pf 

25 VOLTS 300 MA. 

300 ~ 20 MA. 

2 

MAXIMUM PEAK HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 200 8 VOLTS 

B 
THE DC COMPONENT MUST NOT EXCEED 100 VOLTS. 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLODMFIELD, NEW JERSEY, U.S.A., JANUARY 1, 195J PLATE •6652 



25EH5 

TUNO•SOL 

MAXIMUM RATINGS 

DESIGN MA%IMUM VALUES - 5 EE EIA STANDARD RS-239 

AMPLIFIER 

PLATE VOLTAGE -+ 150 VOLTS 
GRID 2 (SCREEN-GRID) VOLTAGE -+ 130 VOLTS 
PLATE.DISSIPATION ~ 5.5 WATT$ 
GRIO 2 INPUT -+ 2 WATTS 
BULB TEMPERATURE (AT HOTTEST POINT ON BULB SURFACE) 220 °C 
GRID 1 CIRCUIT RESISTANCE: 

FOR FIXED-BIAS OPERATION 0.1 MEGOHM 
FOR CATHODE-BIAS OPERATION 0.5 MEGOHM 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Ai AMPLIFIER 

PLATE SUPPLY VOLTAGE :10 VOLTS 
GRID 2 SUPPLY VOLTAGE }15 VOLTS 
CATHODE RESISTOR 62 OHMS 
PEAK AF GRID 1 VOLTAGE 3 VOLTS 
ZERO-SIGNAL PLATE CURRENT 42 MA. 
SIGNAL PLATE CURRENT (MAX.) 42 MA. 
ZERO-SIGNAL GRID 2 CURRENT 11.5 MA. 
SIGNAL GRID 2 CURRENT (MAX.) L4.5 MA. 
TRANSCON DUCTANCE 14,600 µMHOS 
PLATE RESISTANCE (APPROX.) 11,000 OHMS 
LOAD RESISTANCE 3,000 OHMS 
TOTAL HARMONIC DISTORTION 7 PERCENT 

SIGNAL POWER OUTPUT (MAX.) 1 .4 WATTS 

PUSH-PULL AF POWER AMPLIFIER -CLASS AB1 
VALUES ARE FOR 7W0 TUBES 

PLATE SUPPLY VOLTAGE 140 VOLTS 

GRID 2 SUPPLY VOLTAGE 120 VOLTS 
CATHODE RESISTOR 68 OHMS 
PEAK AF GRID 1 TO GRID 1 VOLTAGE 9.4 VOLTS 
ZERO-SIGNAL PLATE CURRENT 47 MA. 
MAX. SIGNAL PLATE CURRENT 51 MA. 

ZERO-SIGNAL GRID 2 CURRENT 11 MA. 

MAX.-SIGNAL GRID 2 CURRENT 17.7 MA. 
EFFECTIVE LOAD RESISTANCE (PLATE TO PLATE) 6000 OHMS 
TOTAL HARMONIC DISTORTION 5 PERCENT 
MAX.-SIGNAL POWER OUTPUT 3.8 WATTS. 

~ INDICATES A CHANGE. 

 J 



TENTATIVE DATA 25EH5 
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TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLODNFIELD, NEW JERSEY, U.S.A. SEPTEMBER 1, 195E PLATE A'5322 
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25L6GT 

TONG-SOL 

BEAM PENTODE 

I 16 -J 

MAX 

T- 9 

ro 132 

MA X. 
3 5. 

6 
MAX., 

MAX 

GLASS. BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

25 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

INTERMEDIATE SHELL 
7 PIN OCTAL 

TAc 

THE 25L6GTIS DESIGNED FOR SERVICE IN THE OUTPUT STAGE OF AC/DC RECEIVERS. 

IT DELIVERS A HIGH POWER OUTPUT WITH HIGH POWER SENSITIVITY FROM LOW 

SUPPLY VOLTAGES. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID #2 DISSIPATION 

MAXIMUM GRID #1 CIRCUIT RESISTANCE (FIXED BIAS1 

MAXIMUM GRID #1 CIRCUIT RESISTANCE (SELF BIAS) 

MAXIMUM HEATER—CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC 
DC qN0 PEAK 

25 voLrs 
2OO VOLTS 

125 VOLTS 
LO WATTS 

1.25 WATTS 

O.1 MEGOHM 

O.5 MEGOHM 

ZOO VOLTS 

LOO VOLTS 
ZOO VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 25 25 VOLTS 

HEATER CURRENT O.3 O.3 ~ AMP. 

PLATE VOLTAGE 11O ZOO VOLTS 

GRID #2 VOLTAGE 11O 125 VOLTS 

GRID #i VOLTAGE —7.5 O VOLTS 

CATHODE BIAS RESISTOR O 1$O OHMS 

PEAK AF GRID #i VOLTAGE ~.5 $.5 VOLTS 
PLATE RESISTANCE (APPROX.j 13 000 28 000 OHMS 

T RANSCONDUCTANCE $ OOO $ OOO IJ.MHOS 

ZERO—SIGNAL PLATE CURRENT 49 4E) MA. 

MAXIMUM—SIGNAL PLATE CURRENT 5O 47 MA. 

ZERO—SIGNAL GRID #2 CURRENT 4 Z.2 MA. 

MAXIMUM—SIGNAL GRID #2 CURRENT lO $.5 MA. 

LOAD RESISTANCE 2 OOO 4 OOO OHMS 

TOTAL HARMONIC DISTORTION (APPROX.) lO lO PERCENT 

POWER OUTPUT 2.1 3.$ WATTS 

~ INDICATES A CHANGE. 

`~ J 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BIDOMFIELD. MEW JERSEY. U.S.A. SEPTEMBER 1, 1957 PLATE A50 TT 
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TUNG-SOL ELECTRIC INL. ElECT0.0N TUBE DIVISION BL00 NFIEL D, NEW JERSEY U.S.A. JULY 1, 1957 PLATE (5041 





25W4GT 

TUNG•SG! 

OUTLINE DRAWING 
JEDEC 9-N OR 9-41 DIODE 

1.188' 
MAX 

~~ 

T-9 2.750' 
FOR 

GLASS 
MAX 

DAMPING SERVICE 
3.312' 
MAX IN T.V. RECEIVERS 

F  1.281' 
MAX 

INTERMEDIATE SHELL OCTAL 
BASE 5 PIN JEDEC 68•BZ 

OR 6 PIN JEDEC B6.8 
OR SHORT INTERMEDIATE OCTAL 

BASE 5 PIN JEDEC 88.85 OR 
6 PIN JEDEC B6.60 

COATED UNIPOT EN TIAL CATHODE 

ANY MOUNTING POSITION 

BASING DIAGRAM 

JEDEC 4CG 

BOTTOM VIEW 

THE 25W4GT IS AN INDIRECTLY HEATED HALF-WAVE RECTIFIER IN THE T-9 OCTAL CONSTRUC-
TION. IT IS DESIGNED FOR SERVICE AS THE DAMPING DIODE IN DIRECT-DRIVE SWEEP CIRCUITS 

IN TELEVISION RECEIVERS. IT MAY ALSO BE USED IN CONV ENTIONAL RECTI FIER APPLICATIONS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

HEATER TO CATHODE 11 pf 

PLATE TO CATHODE AND HEATER 6.0 pf 

CATHODE TO PLATE AND HEATER 17 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN CENTER VALUES (EXCEPT AS NOTED) •SEE EIA STANDARD RS•239 

AVERAGE CHARACTERISTICS 25 VOLTS 300 

MAXIMUM HEATER-CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC -ABSOLUTE MAXIMUM 500 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 700 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INL.~ ELECTRON TUBE DIVISION. BLOOMFI ELD. NF.W JERS EY E U.S.A., OCTOBER 1,1964 PLATE 70j4 



25W4GT 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN CENTER VALUES (EXCEPT AS NOTED) -SEE EIA STANDARD RS-]39 

DAMPER SERV LCE SEE NOTE 

PEAK INVERSE PLATE VOLTAGE -ABSOLUTE MAXIMUM 

PLATE DISSIPATION 

STEADY STATE PEAK CURRENT 

DC PLATE CURRENT 

3,850 VOLTS 

3.5 WATTS 

750 mA 

125 mA 

NOTE ~ FOR OPERATION IN A 525 LINE, 30 FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 

PRACTICE FOR TELEVISION BROADCASTING STATIONS; FEDERAL COMMUNICATIONS COMMISSION." THE 
DUTY CYCLE Of THE HORIZONTAL VOLTAGE PULSE NOT TO EXCEED 15% OF A SCANNING CYCLE. 

CHARACTERISTICS 

TUBE VOLTAGE DROP FOR I b =250 mA 21 VOLTS 
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TENTATIVE DATA CswscT)25W6GT 

i  TUN6•SOL  ~ 

BEAM PENTODE 

MAX. 

s 

PL ATE 
3152 

EB. 1 
i9s3 

T- 9 

9" 
F I32 

.. 

Max 

~3 
2~ 

Max. 

i 3~ MAX. 

~_ 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

25 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
INTERMEDIATE SHELL 

7 PIN OCTAL 

TAC 

THE 25W6GT IS A BEAM PENTODE POWER AMPLIFIER DESIGNED SPECIFICALLY FOR 
USE AS A VERTICAL SCANNING OUTPUT TUBE IN TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH NO E%TERN AL SHIELD 

GRID Mi TO PLATE: (G1 TO P) MAX. 

INPUT: Gi TO (H}K}BP }G 2) 

OUTPUT: P TO (N}K}BP}G2) 

RATINGS 
I MTERPRETEO ACCORDING TO RNA ST AMOARD MB -210 

0.5 µµ£ 

15 µuf 
9.0 µµf 

V ERTICAL 
AB 

CLASS Al DEFLECTION 
AMPLIFIER AMPLIFIER 

HEATER VOLTAGE 25 2S VOLTS 

MAXIMUM HEATER—CATH OOE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE: 

TOTAL OC AND PEAK ZOO ZOO VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE: 

DC lOO ZOO VOLTS 
TOTAL DC AND PEAK 2OO ZOO VOLTS 

MAXIMUM PLATE VOLTAGE 3OO 3OO VOLTS 

MAXIMUM GRID M2 VOLTAGE 15O --- VOLTS 

MAXIMUM PEAK POSITIVE PLATE VOLTAGE 
(ABSOLUTE MAXIMUM) 1 ZOO VOLTS 

MAXIMUM PEAK NEGATIVE GRID L`1 VOLTAGE --- 25O VOLTS 

MAXIMUM PLATE DISSIPATIONC LO 7.5 WATTS 

MAXIMUM GRID M2 DISSIPATION 1,25 --- WATTS 

MAXIMUM AVERAGE CATHODE CURRENT --- uO MA. 

MAXIMUM PEAK CATHODE CURRENT --- 14O MA. 

MAXIMUM GRID CIRCUIT RESISTANCE: 
FIXED BIAS OPERATION O.1 -- ME GOHMS 
CATHODE BIAS OPERATION O.5 2.2 ME GOMMS 

ATgIDDE CONNECTION — GRID N2 TIED TO PLATE. 

BFOR OPERATION IN A 525—LINE, j0—FRAME SYSTEM AS DESCRY BED IN "ST ANO ARDS OF GOOD ENGINEERING 

PR A[TICE FOP TELEVISION BROADCASTING STATIONS; FEDERAL COMMUNICATIONS COMMISSION". THE DUTY 

CTLLE OF THE VOLTAGE PUI SE MOT TO E%GEED 15 PERCENT OF A SCAN X-I MG CYCLE. 

CIM STAGES OPERATING WITH GRID—LEA% BIAS, AN AOEQU ATE CATHODE BIAS RESISTOR OR OTM ER SUITABLE 

NE AMS IS RE OUIREO TO PROTECT THE TUBE IN THE ABSENCE OE EXCITATION. 

C OMTIMUEO OM FOLLOWING PAGE 

 J 

iE BRUARY 1, 1953 TUN G-30L ELECTRIC INC. ELECTRON TUBE OIV IBI ON NE WAR%. NFw JERSEY, U.G.A. 



25W6GTCswscr) TENTATIVE DATA 

i  TUNG•SOL 

C ONTI NUEO FROM PRECEDING PAGE 

TYPICAL 6PERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE Z5 Z5 VOLTS 

HEATER CDRRENT O,3 O.3 AMP. 

PLATE VOLTAGE 11U ZUO VOLTS 

GRID #2 VOLTAGE 11O 1Z5 VOLTS 

GRID #1 VOLTAGE —~.5 --- VOLTS 

CATHODE BIAS RESISTOR --- 1$O OHMS 

PEAK AF GRID #1 VOI TAGE ~.5 $.S VOLTS 

PLATE RESISTOR (APPROX.) L3 OOO Z$ OOO OHMS 

TRANSCONDUCTANCE $ OOO $ OOO LLMHOS 

ZERO—SIGNAL PLATE CURRENT ~{9 46 MA. 

MAXIMUM—SIGNAL PLATE CURRENT (APPROX.) 5O 47 MA. 

ZERO—S16NAL GRID #2 CURRENT J.O Z.Z MA. 

MAXIMUM—SIGNAL GRID #2 CURRENT (APPROX.) LO $. jF MA. 

LOAD RESISTANCE Z OOO U OOO OHMS 

TOTAL tlARMONIC DISTORTION lO LO PERCENT 

POWER OUTPUT Z.1 3•S WATTS 

TRIODE CONNECTIONG

HEATER VOLTAGE ZS VOL7S 

HEATER CURRENT O.3 AMP. 

PLATE VOLTAGE 2Z5 VOLTS 

GRID VOLTAGE —3O VOLTS 

A MPLIFlCATION FACTOR 6.Z 

PLATE RESISTANCE~ (APPROX.) L GOO OHMS 

TRANSCONDUCTANCE 3 $OO IIMHOS 

PLATE CURRENT ZZ MA. 

GRID VOLTAGE FOR I b = 0.5 MA. (APPROX.) —4c VOLTS 

CGRID t2 TIED TO PLATE. 

PLATE 
j 1.`. 

F E9. 
:9;3 

F EBRU ARv I , 1953 TUN G•50L EL ECTRI C, INC. EL EC TBON TUBE DIVISION NEWARK, NEW JER SEv, U.S.A. 



~6w6GT)2 rJW6GT 

25M6GT 
PENTODE CONNECTION 

Ef 25 Volts 
EoZ = 125 Volts 

400• 

i 

PLATE 
3154 

FEB. 1 
1953 

W 300 
W 
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= 200 
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25M6GT 
TRIODE CONNECTION 

Et 25 Volts 

o-J
0 

I

200 300 400 500 
PLATE VOLTS 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

100 

Ff BRU CRY i, IB 53 TUN G~SOL EL EC TRIG INC. ELECTRON TUBE OIVIBIOM NERNRR. ME• JERSEY, U. S. ~. 



25W6GT (25wscT) 

25W6GT 
TRIODE CONNECTION 

Ef = 25 Volts 
Eb = 125 Volts 

Ib

Qm 

175 
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FEB. i 
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«pRUApV 1, I~S7 TUN 6•'SOL ELECTRIC INC. ELECTRON TUBE DIVISION nE MARM. NER JERSEv, li A, 



25Z6GT/G 

1 

►LATE 
990-+ 

DE[.?o 

lib 
M s+ 

~—~ 

i-9 
zq 

MAA 3 6.. 

MAK 

I S" 
16 

YAK. 

TUNG-SOL 

TWIN DIODE HIGH VACUUM RECTIFIER 

VOLTAGE DOUBLER 

UNIPOTENTIAL CATHODES 

HEATER 

25 VOLTS 0.3 AMPERE 

AC OR DC 

GLASS BULB 

INTERMEDIATE 7 PIN OCTAL BASE 

G-7pa 

80TTOM VIEW 

THE TUNG-SOL 25Z6GT/G IS DESIGNED PRIMARILY FOR SERVICE AS A POWER 

RECTIFIER IN AC - DC RECEIVERS. TWO SEPARATE RECTIFIER SECTIONS PER-

MIT USING THE TUBE AS A VOLTAGE DOUBLER, FULL WAVE RECTIFIER OR HALF 

WAVE RECTIFIER. FOR HALF-WAVE OPERATION THE TWO SECTIONS MAY BE OPERA-

TED SEPARATELY, OR IN PARALLEL TO REDUCE TUBE DROP. ITS RATINGS AND 

ELECTRICAL CHARACTERISTICS ARE IDENTICAL TO THOSE OF THE 25[.5 AND 2526. 

RATINGS' 

MA%IMUM AC PLATE VOLTAGE ~R MS~ 235 VOLTS 

MA%IMUM DC NEATER TO CATNODE POTENTIAL 35O VOLTS 

MA%IMUM PEAK INVERSE VOLTAGE BOO VOLTS 

MA%IMUM STEADY—STATE PEAK PLATE CURRENT PER (LATE 450 MA. 

TUBE VOLTAGE DROP 22 VOLTS 

AT 150 MA. PE'R PLATE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

VOLTAGE DOUBLER 

n ALF FULL 
WAVE HAVE 

AC VOLTAGE PER PLATE ~RMS~ YA%' 11~ 11~ VOLTS 

DC OUTPUT CURRENT YA% • ~5 75 MA. 

TOTAL EFFECTIVE PLA YE SUPPLY IMPEDANCE PER PL ATE 
MIY.A 3Q I5 ONMS 

MOTE: Tn15 DOUBLE-BA AYDED TUBE, ~5Z6GT/G, REPLACES EITHER THE ~5Z6G OR THE 25Z6GT. 

A RRER FILTER COY DEASE RS IAR GER TMAY RO 11FDS ARE USED, IT MAT 8E NECESSARY TO ADD ADDITI OMAI 

II ATE SUP►LT IY/EOARCE. 

fOR "IRT ERIRETATIOR Of pATIYGS" REF EA TO FROYT OF BOOM. 

1 

19Y0 
C ORT IYVED ME%T PAGE 

 l 
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25Z6G`T/G 

TUNG-SOL 

HALF-WAVE RECTIFIER 

AC VOLTAGE PER PLATE ~RMS~ 11] 15O 23Fj"Ax'VOLTS 

OC OUTPUT CURRENT PER PLATE Mix' 75 75 75 MA. 

TOTAL EFFECTIVE PLATE SUPPLY IMPEDANCE PER PLATE~I~'~ 15 u0 100 ONMS 
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25Z6GT/G 

Ef = 25 V. 
ONE PLATE ONLY 

5 10 15 20 25 30 
DC PLATE VOLTS 
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Einput = 117 V. RMS 
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HALF-WAVE RECTIFIER 
TWO PLATES IN PARALLEL 

C ONOENSER INPUT 

_ 
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TENTATIVE DATA 32ET5 

GLASS 9UL6 

TUNG•SGL 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

32 VOLTS 0.10 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

7CV 

THE 32ET5 IS A BEAM POWER PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. 
IT HAS A 100 MA HEATER AND IS DESIGNED FOR USE IN AC/DC RADIO RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID #1 TO PLATE 

INPUT: G TO (H+K+G2+G3) 

OUTPUT: ~ TO (H+K+G2+G3) 

RATINGS 
INTERPRETED ACCORDING TO DESIGN NA%IMDN SYSTEM A

0.6 µµf 
12 uµ f 
O.0 µµf 

HEATER VOLTAGE 32 VOLTS 

M AX(MUM HEATER-CATHODE VOLTAGE: O.lO AMP. 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 2OO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC lOC VOLTS 

TOTAL DC ANO PEAK ZOO VOLTS 

MAXIMUM PLATE VOLTAGE 7.50 VOLTS 

MAXIMUM GRID #2 VOLTAGE 13O VOLTS 

MAXIMUM PLATE DISSIPATION S.4 WATTS 

MAXIMUM GRID #2 DISS LP ATION 1.2 WATTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 

FIXED BIAS O.1 MEGOHM 

CATHODE BIAS O.5 MEGOHM 

A 

DESIGN-YAX IYUY PATINGS ARE 'LIMIT LNG VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUB LI SMED DATA, AND SHOULD 
NOT BE E%LEEDED UNDER THE NORST PROBABLE CONDITIONS. THE DEVICE NANUFALTUR ER CHOOSES TN ESE 
VALUES TO PROVIDE AL[EPTAB LE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 
Ef FELTS Df CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
E OUI PN ENT NANU FACTU RER SHOO LO DESIGN SO THAT iNITIA IIY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM 

VALUE FOR THE INTENDED SERVICE IS E%CEEDED WITH A BOGEY DEVICE UNDER THE WDRST PROBAB IE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EOUI PN ENT CONPON ENT VARIATION, 

EQUIPMENT CONTROL ADJ USTY EN T, LOAD VARIATION, SIGNAL VARIATION, AND ENVI RON IE NTAL CONDITIONS. 

CONTINUED ON FOLLOWING PAGE 

t UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOON FI ELD, NEW JERSEY, U_S.A. JU L7 1, 1959 PLATE 'P 5566 



32ET5 TENTATIVE DATA 

TUNO.80L 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 3Z VOLTS 

HEATER CURRENT O,lO AMP. 

PLATE VOLTAGE 11O VOLTS 

GRID #2 VOLTAGE 11O VOLTS 
GRID #1 VOLTAGE -~.j VOLTS 

PEAK AF GRID #1 VOLTAGE ~.5 VOLTS 
ZERO- SIGNAL PLATE CURRENT j'O MA. 

ZERO- SIGNAL GRID #2 CURRENT 2,$ MA. 

TR ANSCONDUCTANCE 5500 µMHOS 

PLATE RESISTANCE (APPROX.) Z1 SOO OHMS 

LOAD RESISTANCE 2HOO OHMS 

MAXIMUM- SIGNAL POWER OUTPUT Z.2 WATTS 

TOTAL HARMONIC DISTORTION (APPROX.) lO PERCENT 

 J 



32ET5A 

TUMO•i0L 

PENTODE 

MINIATURE TYPE 

GLASS BULB 
MINIATURE BUTTON 
9 PIN~BASE EI-1 

OUTLINE DRAWING 
J ED EC 5-3 

COATED UNIPOTENTIAL CATHODE 

HEATER 

32 VOLTS 0.10 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAG RAN 
J ED EC 1CV 

THE 32ET5A IS A BEAM POWER PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. 
IT IS ESPECIALLY SUITED FOR USE IN AC/DC RADIOS THAT EMPLOY 100 MILLI-
AMPERE SERIES CONNECTED HEATERS. EXCEPT FOR HEATER RATINGS, THE 32ET5A 
IS IDENTICAL TO THE 32ET5• 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID #1 TO PLATE 

INPUT: G TO (H+KR'G2'FG 3) 

OUTPUT: P TO (H+'K+G2'HG3) 

RATINGS 
INTERPRETED ACCORDING TO DESIGN NA%INUN SYST EN A' 

0.6 µµf 
12 µµf 
6.0 µµf 

HEATER CURRENTS O.1GOtO.006 AMPS. 

M AX MUM HEATER—CATHODE VOLTAGE: O.lO AMF. 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC ZOO VOLTS 

TOTAL DC AND PEAK 2OO VOLTS 

MAXIMUM PLATE VOLTAGE LSO VOLTS 

MAXIMUM GRID #2 VOLTAGE 13O VOLTS 

MAXIMUM PLATE DISSIPATION 5.4 WATTS 

MAXIMUM GRID #2 DISSIPATION 1.2 WATTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 

FIXED BIAS 

CATHODE BIAS 

HEATER WARM—UP TIME 

P 
DESIGN-MAXINUN P.ATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONN ENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUB LI Sx ED DATA, AND SHOULD 
NOT BE E%CEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE NANUFACTUR ER CHOOSES Tx ESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBIlI7Y FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
E OUIPYENT MANUFACTURER Sx OU lO DESIGN 50 THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MgXINUN 
VALUE FOR THE INTENDED SERVICE IS E%CEEDED WITH A BOGEY DEVICE UNDER THE NORST PROBABLE 
OPERATING CONDITIONS wlTx RESPECT TO SUPPLY-VOLTAGE VARIATION, EOUI PN ENT COMPONENT VARIATION, 
EQUIPMENT CONTROL ADJ USTY EN T, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CON OITION S. 

O.1 MEGOHM 

O.5 MEGOHM 

2O SECONDa 

CONTINUED ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION P~LOOM FI ELO, NEW JERSEY, U.S.A. FEBRUARY 1, 1961 PLATE tl6104 



32ET5A 

TUNG•SOL  •-1
C ONTINUEO FRON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Aj AMPLIFIER 

HEATER VOLTAGE (SERIES OPERATION) 31 VOLTS 
HEATER CURRENTC (SERIES OPERATION) O,jO AMP. 

PLATE VOLTAGE jjO VOLTS 
GRID #2 VOLTAGE jjO VOLTS 
.GRID #1 VOLTAGE —~.5 VOLTS 

PEAK AF GRID #1 VOLTAGE ~.5 VOLTS 
ZERO—SIGNAL PLATE CURRENT j'0 MA. 

ZERO—SIGNAL GRID #2 CURRENT '2,$ MA. 

TR ANSCONDUCTANCE 5500 JLMHOS 

PLATE RESISTANCE (APPROX.) Zj 5OO OHMS 

LOAD RESISTANCE 2$OO OHMS 
MAXIMUM—SIGNAL POWER OUTPUT j.2 WATTS 

TOTAL HARMONIC DISTORTION (APPROX.) jO PERCENT 

"FOR SERIES OPERATION OF HEATERS, EUIII PN ENT SHOULD BE DESIGNED THAT AT NORMAL SUPPLY VOLTAGE 
BOG ET TUBES WILL OPERATE AY~TNIS VALUE Of NEATER CURRENT. 

B M EATER VOLTAGE SUPPLY VARIATIONS SNAIL BE RESTRICTED TO MAINTAIN NEATER CURRENT WITHIN TnE 
SPECIFIED VALUES. 

*NEATER RARN—UP i1 NE IS DEFINED AS THE TIME REQUIRED FOR THE YO LTAGE ACROSS THE NEATER TO REACH 
BOZ OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED MEAT ER YO LTAGE TO A CIRLU IT CONSISTING 
OF THE TUBE NEATER IM SERIES NITN A RESISTANCE OF VA IUE j TIMES THE NONINAI HEATER OPERATING 
RESISTANCE. 

 J 



33GY7 

~  TUNti•SOL 

2.875" 

MAX. 

1,563" 
MAx 

_ I

2.500" 
MAX. 

`I I I, I I II 

GLASS BULB 
BUTTON 12 PIN 
BASE E12-74 

OUTLINE DRAWING 
JEDEC 12.56 

DIODE-PENTODE 

COMPACTRON 

HIGH- PERV EANCE 

DIODE 

AND BEAM POWER PENTODE 

FOR 

TELEVISION APPLICATIONS 

COATED UNIPOT ENTIAL CATHODE 

ANY MOUNTING POSITION 

BOTTOM VIEW 
BASING DIAGRAM 

JEDEC 12 FN 

SOCKET TERMINALS 
3,6,7 SHOULD NOT 

BE USED AS TIE POINTS 

THE 33GY7 IS A HIGH-PERV EANCE DIODE AND ABEAM-POWER PENTODE IN THE T- 12 COMPACT-

RON CONSTRUCTION. IT IS DESIGNED FOR SERVICE AS THE DAMPING DIODE AND THE PENTODE 

AS THE HORIZONTAL-DE ELECTION AMPLIFIER IN TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

DIODE SECTION 

CATHODE TO PLATE AND HEATER: K TO (P + H) 8.5 pf 

ELATE TO CATHODE AND HEATER: PTO (K+H) 5,5 pf 

HEATER TO CATHODE: (H TO K) 3.2 pf 

PENTODE SECTION 

GRID 1 TO PLATE: (GI TOP) 0.2 pf 

INPUT: GI TO(H+K+G2+G3) 17 pf 

OUTPUT: P TO (H + K + G2 + G3) 7.0 pr 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INL., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY. U.S.A.. FEBRUARY 1. 1964 PLATE 86862 
 J 



33GY7 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 

HEATER WARM-UP TIME 

LIMITS OF SUPPLIED CURRENT 

HEATER-CATHODE VOLTAGE 

33.6 VOLTS 450 MA. 

11 SECONDS 

450 ~ 30 MA. 

DIODE PENTODE 
SECTION SECTION 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 100 100 VOLTS 

TOTAL DC AND PEAK 200 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC COMPONENT 400 VOLTS 

TOTAL DC AND PEAK 4,200 200 VOLTS 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-239 

BULB TEMPERATURE AT HOTTEST POINT 200 ° C 
DIODE SECTION 

PEAK INVERSE PLATE VOLTAGE 4,200 VOLTS 
PLATE DISSIPATION B 3.8 WATTS 
STEADY-STATE PEAK PLATE CURRENT 810 MA. 
DC OUTPUT CURRENT 135 MA. 

PENTODE SECTION 

DC PLATE-SUPPLY VOLTAGE (BOOST + DC POWER SUPPLY) 400 VOLTS 
PEAK POSITNE PULSE PLATE VOLTAGE 5,000 VOLTS 

PEAK NEGATIVE PULSE PLATE VOLTAGE 0 VOLTS 
GRID 2 VOLTS 150 VOLTS 
NEGATIVE DC GRID 1 VOLTAGE 55 VOLTS 
PEAK NEGATIVE GRID 1 VOLTAGE 330 VOLTS 
PLATE DISSIPATION 9.0 WATTS 
GRID 2 DISSIPATION 3.0 WATTS 
DC CATHODE CURRENT 155 MA. 
PEAK CATHODE CURRENT 540 MA, 

GRID 1 CIRCUIT RESISTANCE 1.0 MEGOHMS 

A- FOR OPERATION IN A 5~5•LIN E, 30-FRAME TELEVISION SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD 
ENGINEERING PRACTICE CONCERNING TELEVISION BROADCAST STATIONS," FEDERAL COMMUNICATIONS 
COMMISSION. THE DUTY CYCLE OF THE VOLTAGE PULSE MUST NOT EXCEED 15-PERCENT OF ONE SCAN-
NING CYCLE. 

B• IN STAGES OPERATING WITH GRID-LEAK BIAS, AN ADEQUATE CATHODE-BIAS RESISTOR OR OTHER SUIT-
ABLE MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

CONTINUED ON FOLLOWING PAGE 



33GY7 

TUNO•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

AVERAGE CHARACTERISTICS 

PENTODE SECTION 

PLATE VOLTAGE 5,000 60 130 VOLTS 

GRID 2 VOLTAGE 130 130 130 VOLTS 

GRID 1 VOLTAGE 0 C -22.5 VOLTS 

PLATE CURRENT 320 48 MA, 

GRID 2 CURRENT 22 2.9 MA. 

T RANSCONDUCTANCE 6,500 {tMHOS 

PLATE RESISTANCE (Approx.) - 10,000 OHMS 

GRID 1 VOLTAGE FOR ly= 1.0 MA.(Approx.) -BO -40 VOLTS 

TRIODE AMPLIFICATION FACTOR D - 4.0 

DIODE SECTION 

TUBE VOLTAGE DROP FOR 16= 250 MA, 21 VOLTS 

C• APPLIED FOR SHOR7 INTERVAL (TWO SECONDS MA%IMUM) SO AS NGT TO DAMAGE TUBE. 

D• TRIODE CONNECTION ( GRID Z TIED TO PLATE) WITH Eb = Ec7 = 130 VOLTS AND Ecl =• Z2.5 VOLTS. 

TUNG—BOL EI ECTRIC INC.. ELECTRON TOPE DIVISION, Bl00MFl ELD, NEW JERSEY, U.S.A., FEBRUARY 7, :564 PLATE M686j 



33GY7 

AVERAGE 

PLATE CHARACTERISTICS 

DIODE SECTION 
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33GY7 

AVERAGE 

TRANSFER CHARACTERISTICS 

PENTODE SECTION 
E6 = 130 VOLTS 
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34CD3 

TUNO.80L 

DiooE 
COMPACTRON 

OUTLIIJE 

1.188' 
~" MAX 

3.375°
MAX 

GLASS 

 III 1~9 I II 

T- 9 

i 
3.000°
MAX 

BASE 12 PIN BUTTON 

JEDEC E12.70 

FOR 

BASING DIAGRAM 
JEDEC 12 FX 

IC K 

IC A IAr _ 
IC 

T.V. DAMPER SERVICE P 

COATED UNIPOT ENTIAL CATHODE 

ANY MOUNTING POSITION 

NC 

IC 

NC v ~~! W NC 

H H 

BOTTOM VIEW 

THE TUNGSOL 34CD3 IS AN INDIRECTLY-HEATED DIODE IN COMPACTRON CONSTRUCTION. IT IS 
INTENDED FOR USE IN DAMPER SERVICE OF TELEVISION HORIZONTAL DEFLECTION CIRCUITS. 
IT IS DESIGNED TO WITHSTANG HIGH VOLTAGE PULSES BETWEEN CATHODE AND BOTH HEATER 
AND PLATE ELEMENTS SUCH AS NORMALLY ENCOUNTERED IN "DIRECT DRIVE" CIRCUITS. ITS 
HIGH CURRENT CAPABILITY MAKES IT PARTICULARLY SUITABLE FOR COLOR TELEVISION 
APPLICATIONS. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

CATHODE TO PLATE AND HEATER: K TO (P+H) 16 pl 

PLATE TO CATHODE AND HEATER: P TO (K + H) 13 pf 
HEATER TO CATHODE: H TO K 4.6 pf 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MA%IMUM SY ST EM3EE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 34.5 VOLTS 
HEATER WARM-UP TIME 

LIMITS OF SUPPLIED CURRENT 

MAXIMUM HEATER CATHODE VOLTAGE ` 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

CONTINUED ON FOLLOWING PAGE 

450 mA 

11 SECONDS 

450 ± 30 mA 

1,000 VOLTS 

6,000 VOLT$ 

100 VOLTS 

300 VOLTS 

T tING-SDL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMPI ELD, NEW JERSEY, U.S.A., JANUARY 1,1965 PLATE a7G 6o 



34CD3 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM SYSTEM -SEE EIA STANDARD RS-239 

DAMPER DIODE SERVICE 

PEAK INVERSE PLATE VOLTAGE 

DC OUTPUT CURRENT 

STEADY STATE PEAK PLATE CURRENT 

PLATE DISSIPATION 

AVERAGE CHARACTERISTICS 

TUBE VOLTAGE DROP 

6,000 VOLTS 

350 MA, 

1,500 MA. 

12 WATTS 

SEE GRAPH BELOW 

' FOR OPERATION IN A 525-LINE, 30•FRAME SYSTEM AS DESCRIBED I N STANDARDS OF GOOD ENGINEERING 

PRACTICE FOR TELEVISION BROADCASTING STATIONS; FEDERAL COMMUNICATIONS COMMISSION. THE DUTY 

CYCLE OF THE VOLTAGE PULSE IS NOT EXCEED 15 PER CENT OF A SCANNING CYCLE. 

P
L
A

T
E

 M
IL

LI
A

M
P

E
R

E
S

 

1250 

1000 

750 

500 

250 

0 
0 10 

DIODE 

CHARACTERISTIC 

~' 

~. 
20 30 

PLATE VOLTS 

l

50 60 

~~ 



34GD5 

TUNG•SGL 

BEAM POWER TUBE 
MINIATURE TYPE 

3' 
4 r~X-~ 

23. 
e 

MAX 
25. 

8 
M

I
AX 

i 

GLASS BULB 
S- } 

II I II 

COATED UNIPOTENTIAL CATHODE 

HEATER 

34 VOLTS 0.~0 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL-BUTTON MINIATURE 

7 PIN BASE 

TLY 

THE 34GD5 IS A BEAM PQWER TUBE IN THE 7 PIN MINIATURE CONSTRUCTION. IT 
IS INTENDED FOR USE AS AN AUDIO AMPLIFIER TUBE IN AC/DC RADIO RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID #1 TO PLATE 

GRID #1 TO K~6}~H &G2 
PLATE TO K E G}~H k G2 

O.F~ 
12 
9 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

B 
CLASS Aj AMPLIFIER 

HEATER CURRENT O.jOO±.00b AMP. 

MAXIMUM PLATE VOLTAGE j5O VOLTS 

MAXIMUM GRID #2 VOLTAGE j3O VOLTS 

MAXIMUM PLATE DISSIPATION 5 WATTS 
MAXIMUM GRID #2 INPUT j.j WATTS 
MAXIMUM PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE ZOO VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE ZOOA VOLTS 

MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT) Z5O ~C 

MAXIMUM CIRCUIT VALUES 

GRID #i CIRCUIT RESISTANCE: 

FOR FIXED-BIAS OPERATION (MAX.) O.j MEGOHM 

FOR CATHODE- BIAS OPERATION (MAX.) O.5 MEGOHM 

CHARACTERISTICS 

CLASS Aj AMPLIFIER 

PLATE VOLTAGE ijO VOLTS 

GRID #2 VOLTAGE jjO VOLTS 
GRID #1 VOLTAGE -~.5 VOLTS 

PEAK AF GRID #i VOLTAGE 7.5 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC., ELECTRON TUBE OIVISIDN~ BLOOMFIELO~ NEW JERSEY. U. S. A., JANU ARY 1, 1961 PLATE M6075 



34GD5 

TUNc-soy 

CONTINUED FROM PRECEDING PAGE 

CHARACTERIIIST I CS 
(colvr'D. ) 

CLASS Al  AMPLIFIER 

ZERO—SIGNAL PLATE CURRENT j5 MA. 

ZERO—SIGNAL GR10 #2 CURRENT j MA. 

PLATE RESISTANCE (APPROX. ) 13000 OHMS 

TRANSCONDUCTANCE 5700 µMHOS 

LOAD RESISTANCE 2500 OHMS 

TOTAL HARMONIC DISTORTION (APPROX.) lO PERCENT 

MAX. —SIGNAL POWER OUTPUT L.4 WATTS 

A THE DC COMPONENT MUST NOT E%CEEO 100 y0 LT5. 

BTNE EOUI PM ENT DESIGNER SHALL SO DESIGN THE EUVIPM ENT THAT THE FI IAMENT VOLTAGE IS CENTERED A' 
THE SPECIFIED BOGEY VALUE. 



34GD5A 

TUNG•SGL 

750' ~J 
MAX 

2.625~~ 
MAX 

~ i 
2.375" 
MAX 

2.094" 
MAX 

I I I II 

GLASS BULB 

SMALL BUTTON MINIATURE 
7 PIN BASE E7-1 

OUTLINE DRAWING 
J ED EC 5-3 

BEAM PENTODE 
MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

AUDIO OUTPUT AMPLIFIER 

FOR SERIES STRING OPERATION 

ANY MOUNTING POSITION K,G3 

=CTTCM VIE'h 

BASING DIAGRAM 

J EDEC iCV 

THE 34GD5A IS A BEAM POWER PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. 
IT IS INTENDED FOR USE AS AN AUDIO OUTPUT AMPLIFIER IN AC/DC RADIO 
RECEIVERS. 

DIRECT INTERELECTROOE CAPACITANCES 
WITHOUT `c%TERN AL SN IELD 

GRID #1 TO PLATE 

GRID #1 TO CATHODE & GRID #3,#2 &HEATER 
PLATE TO CATHODE & GRID #3, #2, & HEATER 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAxIMUM VALUES - SEE EIA STANDARD RS-2j9 

0.6 pf 
12 pf 

9 Pf 

AVERAGE CHARACTERISTICS j4 VOLTS LOO MA. 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION lOOf6 MA. 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 2OOA VOLTS 

HEATER WARM—UP TIME,(APPROX.) B  2O SECONDS 

THE DC COMPONENT MUST NOT E%GEED 100 VOLTS. 

'TI EAT ER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR TXE VOLTAGE ACROSS THE HEATER TO REACN 
80; OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEAT EF VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE HEATER IN SERIES WITH A REBISTgNGE Ut' VALUE J TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC.. ELECTRON TUBE OI VISION. BLOOMFIELD. Nf.W JERSEY. U. G. 4., DECEMBER 1. 1961 PLATE W6j48 



34GD5A 

TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

PLATE DISSIPATION 

GRID #2 INPUT 

GRID #1 (CONTROL GRID) VOLTAGE: 

NEGATIVE BIAS VALUE 

POSITIVE BIAS VALUE 

BULB TEMPERATURE (AT HOTTEST POINT ON BULB SURFACE) 

MAXIMUM CIRCUIT VALUES 

GRID #1 CIRCUIT RESISTANCE: 

FOR FIXED—BIAS OPERATION 

FOR CATHODE—BIAS OPERATION 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER 

150 voLTS 

13O VOLTS 

5 WATTS 

1.1 WATTS 

5O VOLTS 

O VOLTS 

250 °c 

0.1 
0.5 

MEGOHM 

MEGOHM 

PLATE VOLTAGE ilO VOLTS 

GRID #2 VOLTAGE 11O VOLTS 

GRID #1 VOLTAGE —7.5 VOLTS 

PEAK AF GRID #1 VOLTAGE 7.5 VOLTS 

ZERO—SIGNAL PLATE CURRENT 35 MA. 

ZERO—SIGNAL GRID #2 CURRENT 3 MA. 

PLATE RESISTANCE (APPROX.) 13000 OHMS 

TRANSCONDUCTANCE 5700 µMHOS 

LOAD RESISTANCE 2500 OHMS 

TOTAL HARMONIC DISTORTION (APPROX.) LO PERCENT 

MAX.—SIGNAL POWER OUTPUT 1.4 WATTS 



TENTATIVE DATA 3585 

P IATF 
1e95 

DUNE 2, 
19vT 

suss BULB 

TONG-SOL 

BEAM POWER AMPLIFIER 

MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HEATER 

35 VOLTS 0.015 AMPERE 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM YIEM 
MINIATURE SUTTON 

7 PIN EASE 

THE 3565 IS A BEAM POWER AMPLIFIER IN THE MINIATURE CONSTRUCTION. BE—
CAUSE OF ITS HIGH POWER SENSITIVITY AT LOW PLATE—SCREEN VOLTAGE, IT IS 
PARTICULARLY ADAPTABLE TO AC/DC RECEIVER APPLICATIONS. 

RATINGS 
I MiER PRE TEO ACC ORDIMG TO RYA STANDARD Ye-110 

HEATER VOLTAGE j5 VOLTS 

HEATER CURRENT O.15 AMP. 

MAXIMUM PLATE VOLTAGE 117 VOLTS 

MAXIMUM SCREEN VOLTAGE 117 VOLTS 

MAXIMUM PLATE OISS IPATION 4.5 WATTS 

MA%IMUM SCREEN DISSIPATION 1.O WATTS 

MAXIMUM HEATER--CATHODE VOLTAGE 15O VOLTS 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 
Y ITR NO E%TERNAI SN IELO _ 

GRID TO PLATE O.4 (1)Lf 

INPUT 11 µµf 
OUTPUT 6.5 µµf 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 11O VOLTS 

SCREEN VOLTAGE 11O VOLTS 

CONTROL GRID VOLTAGE —~.5 VOLTS 

PEAK AF GRID VOLTAGE 7.5 VOLTS 

ZERO—SIGNAL PLATE CURRENT 4O MA. 

ZERO—SIGNAL SCREEN CURRENT (APPROX.) j MA. 

MAXIMUM SIGNAL PLATE CURRENT 41 MA. 

MAXIMUM SIGNAL SCREEN CURRENT (APPROX.) 7 MA. 

GRID CIRCUIT RESISTANCE (MAX.): 
FOR FIXED BIAS O.1 ME GOHM 
FOR CATHODE —BIAS O.5 ME GOHM 

LOAD RESISTANCE Z 500 OHMS 

PLATE RESISTANCE 14 OOO OHMS 

TRANSCONOUC TANCE 5 BOO 11MHOS 

MAXIMUM SIGNAL POWER OUTPUT L 5 WATTS 

TOTAL HARMONIC DISTORTION lO PERCENT 

SI NILIAB fIPB B8PBR8PC B: Bi thin its ratings identical to 35L BCf, Bzcept 
Jor Aeaier ratings, sowewAai siwiliar to types 
~A5, 5085. 

C OPr RIG NT 194 BY TUNO~SOL EL ECTRI~ INC FLECTRUN TUBF I>1 VISION NEWARK NFw ltvSEv U ., A 



3585 

0 
Ecs 

3585 

PENTODE CONNECTION 

Ef 35 Volts 
E~Z 110 Volts 

Ib

Icz 
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3585 
PENTODE CONNECTION 

Ef = 35 Volts 
Eb = 110 Volts 

1 EC2 = 110 Volts 
EC1 =_7.5 Volts ----II 

Esig = 5.3 Volts RMS 20  2.0 
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C OPY RIG MT IY~7 BY TU NG~SOL ELECTRIC INf. ELECTRON TUBE DIVISION NEWARK NE)N JERSEY U 5 A. 



TENTATIVE DATA 35C5 

GLASS BULB 

TONG-SOL 

BEAM PENTODE 

MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HEATEP 

35±10~ VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE SUTTON 

7 PIN BASE 

THE 35C5 IS A BEAM POWER AMPLIFIER I,N THE MINIATURE CONSTRUCTION. BE-
CAUSE OF ITS HIGH POWER SENSITIVITY AT LOW PLATE-SCREEN VOLTAGE, IT IS 
PARTICULARLY ADAPTABLE TO AC/DC RECEIVER APPLICATIONS, 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITH XO E%TERXAL $XIELD 

GRID TO PLATE: (G TO P) 

GRID #1 TO CATHODE & GRID #3, GRID #2 & HEATER 

PLATE TO CATHODE g GRID #3, GRID #2 & HEATER 

RATINGS r -
INTERPRETEO ACCORDING TO DESIGN MA%IMUM SYSTEM 

0.60 µµf 
12 * µµ f . 9* µµf

HEATER VOLTAGE 35f 1O$ VOLTS 
MAXIMUM PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 2OO VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 2OOA VOLTS 

MAXIMUM PLATE VOLTAGE 15O VOLTS 
MAXIMUM GRID #2 VOLTAGE 13O VOLTS 
MAXIMUM PLATE DISSIPATION 5,2 WATTS 
MAXIMUM GRID #2 DISSIPATION 1.] WATT 

MAXIMUM GRID #1 CIRCUIT RESISTANCE O.1 MEGOHM 

MAXIMUM BULB TEMPERATURE 
(AT HOTTEST POINT ON BULB SURFACE) 25O °C 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

NEATER VOLTAGE 35t 1OS VOLTS 
HEATER CURRENT 0,45 AMP. 

PLATE VOLTAGE 11O VOLTS 
GRID #2 VOI TA GE 11D VOLTS 
GRID #! VOLTAGE -],5 VOLTS 
PEAK AF GRID #! VOLTAGE ],5 VOLTS 
ZERO-SIGNAL PLATE CURRENT 40 MA. 
ZERO-SIGNAL GRID #2 CURRENT (NOMINAL) 3 MA. 
MAXIMUM SIGNAL PLATE CURRENT Ijl MA. 
MAXIMUM SIGNAL GRID #2 CURRENT ] MA. 
T RANSCONDUC TANCE 5 $DD MICROMHOS 
LOAD RESISTANCE 2 hOO OHMS 
TOTAL HARMONIC DISTORTION LO PERCENT 
MAXIMUM SIGNAL POWER OUTPUT 1.5 WATTS 

ADC LOM PON ENi MUST NOT E%C EEO 100 VOLTS. 

-H. INDICATES A CHANGE. 

l / 

TUNG-SOL ELECTRiL INL. ELECTRON TUBE OIVI5I ON BLOOMFIPL O, NEW JERSEY, U.S.A. FEBRUARY 1, 1960 PLATE f5 T80 



35C5 TENTATIVE DATA 

35C5 
' RENTODE CONNECTION 

E _= 35 Volts 
E~Z- 110 Volts 

I b
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TENTATIVE DATA 35CD6GA 

.- 16 -.. 
M
n
AX. 

J l 
~ ~ 

T-12 

"ul ~~ 

1275 
MAX. 

4~ 
MAX. 

GLASS BUl6 
SMALL CAP 

5~~ 
MAX. 

i

TUNo•so~ 
E€AM PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

35 VOLTS 0.45 AMP. 

AC OR DC 

VERTICAL MOUNTING POSITION 

M ORIZOXTAL OPERATION IS PERMITTED 
IF PINS 1 AND 7 ARE IN A VERTICAL 
PLANE. 

BOTTOM VIEW 
SHORT MEDIUM-SHELL 

g PIN OCTAL 

58T 

THE 35CD6GA IS A BEAM PENTODE DESIGNED FOR USE AS A HORIZONTAL DEFLEC-
TION AMPLIFIER IN 450 MA. SERIES HEATER OPERATED TELEVISION RECEIVERS. 
FEATURES OF THIS TUBE - ARE AN EXTREMELY HIGH PERVEANCE, HIGH PLATE CURRENT 
AT LOW PLATE AND SCREEN VOLTAGES AND A HIGH RATIO OF PLATE TO SCREEN 
CURRENT. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT 
HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT 
IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITH NO EXTERNAL SHIELD 

GRID #1 TO PLATE 

I NpUT 

OUTPUT 

RATINGS A 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HORIZONTAL-DEFLECTION AMPLIFIER SERVICES

1.1 µµf 
22 µµf 
B.5 µµf 

HEATER VOLTAGE 35 VOLTS 

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

DC 100 VOLTS 
TOTAL DC AND PEAK 2OO VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUM DC PLATE-SUPPLY VOLTAGE 
(BOOST t DC POWER SUPPLY) 7OO VOLTS 

MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE ~ OOO VOLTS 

MAXIMUM NEGATIVE PULSE PLATE VOLTAGE 1 SOO VOLTS 

MAXIMUM GRID #2 VOLTAGE 175 VOLTS 

MAXIMUM PEAK NEGATIVE GRID #1 VOLTAGE 200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVI SIDN BLDOMFIELD. NEW JERSEY. U.S.A. SEPTEMBER 1, 1956 PLATE N4779 



35C06GA TENTATIVE DATA 

ruNc•so~ 
C ONTIXUED FROM PR ECEOING PAGE 

RATINGS - coNT'D A 
INTERPRETED ACCOR DJ NG TO DESIGN CENTER STSTEN 

HORIZONTAL-DEFLECTION AMPLIFIER SERVICES

MAXIMUM PLATE DISSIPATIONC 2O WATTS 

MAXIMUM GRID #2 DISSIPATION 3.O WATTS 

MAXIMUM OC CATHODE CURRENT 200 MA. 

MAXIMUM PEAK CATHODE CURRENT 7OO MA. 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 0,47 MEGOHM 

MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT 2'25 °C 

HEATER WARM—UP TIME* 11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

35 
0.45 

voLTs 
AMP. 

PLATE VOLTAGE 60 175 voLTs 
GRID #2 VOLTAGE 100 175 voLTs 
GRID #1 VOLTAGE OD -3O VOLTS 

PLATE RESISTANCE (APPROX.) --- 7 200 OHMS 
TRANSCONDUCTANCE --- 7 700 µMHOS 

PLATE CURRENT 230 75 MA. 

GRID #2 CURRENT 21 5.5 MA• 
GRID #1 VOLTAGE (APPROX.J 

FOR I b = 1.0 MA. -55 voLTs 
TRIODE AMPLIFICATION FACTORS 3.9 

AU NL ESS OTN ERwI SE SPECIFIED. 

BFOR OPERATION IN A 525-LINE, j0-FRAME SY STEN AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCASTING STATIONS; FEDERAL CONNUNICATIOXS COMMISSION". TXE DUTY 
CYCLE OF THE VOLTAGE PULSE XOT TO EXCEED 15 PERCENT OF A SCANNING CYCLE. 

CIN STAGES OPERATING WI TX GRID-LEAN BIAS, AN ADEQUATE CATHODE BIAS ftESI STOR OR OTHER SUITABLE 
NE ANS IS REQUIRED TO PROTECT TXE TUBE IX TXE ABSENCE OF E%CITATION. 

D AP PLI ED FOR VERY SHORT INTERVAL SO AS XOT TO DAMAGE TUNE. 

E TRIODE CONNECTION {SCREEN TIED TO PL ATEI WITH EN = Ec2 = 1T5 VOLTS AXD Eel = -j0 VOLTS. 

HEATER WARM-UP TINE IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACR O55 THE NEATER TO REACN 
80S OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IX SERIES WITH A RESISTANCE OF VALUE j TIMES THE NONINAL NEATER OPERATING 
RESISTANCE. 

SINZLAR TPPB RRP6RRNCR: except for heater ratings and heater uxirm-uq tine, the 35CDBCA 

is identical to the BCDOCA. 

 J 



TENTATIVE DATA 35CD6GA 

PENTODE 

35CD6GA 
CONNECTION 

Ef = 35 Volts 
ECz = 150 Volts 
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TUNG—SOL ELECTRIC IXC. ELELTfl ON TUBE DIVISION BL GO'MFIELD NEW JER BEY, U. S. A, SEPTEMBER 1, 1956 PLATE !4780 





TENTATIVE DATA 
35DZ8 

r 
e MA>t. 

GLASS BULB 

TUNG•SOL 

TRIODE PENTODE 

MINIATURE TYPE 

COATER UNIPOTNETIAL CATHODE 

HEATER 

35 VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

B6TTOM VfEW 
M ~INIATURE 
9 P9 N BASE 

THE 35DZ81S A HIGH—MU TRIODE, POWER PENTODE IN THE MINIATURE 9 PIN CON—
STRUCTION. IT IS DESIGNED AS A TWO STAGE AUDIO FREQUENCY AMPLIFIER WHERE 
THE PLATE SUPPLY VOLTAGE IS OBTAINED FROM A SINGLE HALF-WAVE RECTIFIER 
DIRECTLY FROM THE 120 VOLT AC LINE. 

HEATER VOLTAGE 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

TRIODE PENTODE 

VOLTS 

MAXIMUM PLATE VOLTAGE 150 150 VOLTS 
MAXIMUM PLATE DISSIPATION .]5 (,5 WATTS 

M AX IM UM GRID ( 2) VOLTAGE --- 135 VOLTS 
MAXIMUM GRID ( 2) DISSIPATION — — 1..5 WATTS 

MAXIMUM DC HEATER—CATHODE POTENTIAL 11O 11O VOLTS 
MAXIMUM GRID CIRCUIT RESISTANCE 5.O O.5 MEGOHMS 
MAXIMUM CATHODE CURRENT 5.O 60.0 M4. 
MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 2OO VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 2OO VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

TRIODE PENTODE 

HEATER VOLTAGE 35 VOLTS 

HEATER CURRENT 0,15 AMP. 

PLATE VOLTAGE 120 --- 145 VOLTS 

GRID #2 ,VOLTAGE --- 12O VOLTS 

GRID #1 VOLTAGE O O VOLTS 
CATHODE RESISTOR 1500 180 OHMS. 

PLATE CURRENT O.8 Llj MA. 
GRID #2 CURRENT --- ( MA. 

TRANSCONDUCTANCE 1400 ]5OO µMHOS 

LOAD RESISTANCE --- 2500 OHMS 

GRID CUTOFF VOLTAGE FOR 2Q:AA —2.5 --- VOLTS 

AMPLIF PCATION FACTOR lOO ---

POWER OUTPUT --- 2:O WATTS 

SIMILAR TYPE REFERENCE: Excebt ,for heater ratings the ggDZ8 is identical 

to the 6DZ8, gDZ8, xaDZB and the x8DZ8. 

TONG—SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOM FIELD ,. NEW JERSEY, U.S.A. FEBRUARY 1; 1959 PLATE A542j 





TENTATIVE DATA 35EH5 

3°
-4-
MAX. 

II I II 

2 
3" 

8 
MAX. 

2 5" 
8 

M AX. 

i 

GLASS BULB 

TUNc•so~ 
PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

35 VOLTS 0.15 AMP. 

AC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL—BUTTON MINIATURE 

7 PIN BASE 

TCV 

THE 35EH5 IS A POWER PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. IT IS 
INTENDED FOR USE AS AN AUDIO OUTPUT TUBE. THE 35EH5 IS SIMILAR TO TNT 
50EH5. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTE RN AI SHIELD 

GRID #i TG PLATE 

INPUT: Gi TO (H+K+G2+G3) 
OUTPUT: P TO (H+K+G2+G3) 

RATINGS 
INTERPRETED ACCORDING TD DESIGN MAXIMUM SYSTEM 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 VOLTAGE 

NIQXIMUM PLATE DISSIPATION 

MAXIMUM GRID #2 INPUT 
MAXIMUM GRID CIRCUIT RESISTANCE (FIXED BIAS) 

MAXIMUM GRID CIRCUIT RESISTANCE (CATHODE BIAS) 

MAXIMUM POSITIVE GRID #i VOLTAGE 

MAXIMUM HEATER—CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC 

TOTAL DC AND PEAK 

.65 uµf 
17.0 µµf 
9.0 µµf 

35 voLTs 
150 voLTs 
130 voLTs 
5.O WATTS 

1.75 WATTS 

.1 MEGOHM 

.5 MEGOHM 

O VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

CATHODE RESISTOR 

PEAK H.F. GRID #i VOLTAGE 

PLATE RESISTANCE (APPROX.) 

TRANSCONDUCTANCE 

ZERO—SIGNAL PLATE CURRENT 

MAX. SIGNAL PLATE CURRENT 

ZERO—SIGNAL GRID #2 CURRENT 

(MAXIMUM SIGNAL GRID #2 CURRENT 

LOAD RESISTANCE 

TOTAL DISTORTION 

POWER OUTPUT 

ZOO VOLTS 

LOO VOLTS 

ZOO VOLTS 

35 voLTs 
0.15 AMP. 

110 VOLTS 
115 voLTs 

62 OHMS 

3 VOLTS 

14 000 OHMS 
12 OOO µMHOS 
32,0 MA. 

32,0 MA. 

7.2 MA. 

12.0 MA. r 
3 000 oHMs 

H.O PERCENT 

1.2 WATTS 

 J 
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TENTATIVE DATA 

TUNG•SGL 

35GL6 

GLASS BULB 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

35110$ VOLTS 0.15 AMP. 

AC OR DCA

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

TFZ 

THE 35GL6 IS A BEAM PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. 1T IS 
DESIGNED PRIMARILY FOR USE IN THE AUDIO—FREQUENCY POWER OUTPUT STAGE OF 
RADIO RECEIVERS. THE 35GL6 IS TAPPED TO PERMIT OPERATION OF A PANEL LAMP. 

DIRECT INTERELECTRODE CAPACITANCES -aPPRox. 
WITHOUT EXTERNAL SHIELD 

GRID #1 TO PLATE 

INPUT 

OUTPUT 

RATINGS 
INTERPRETED ACCORDING TO DESIGN NA%INUM SYSTEM 

HEATER VOLTAGE 

HEATER- TAP VOLTAGE WHEN PANEL LAMP FAILS, RMS 

MAXIMUM PLATE VOLTAGE 

MAXIMUM SCREEN VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM SCREEN DISSIPATION 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 

WITH FIXED BIAS 

WITH CATHODE BIAS 

BULB TEMPERATURE AT HOTTEST POINT 

0.5 ~~.f 
14 µµf 

9.5 µµf 

35t10~ voLTs 
14 VOLTS 

150 voLrs 
130 voLTs 
5.5 WATTS 

1,1 WATTS 

ZOO VOLTS 

ZOO VOLTS 

O.1 MEGOHM 

0,5 MEGOHMS 

225 °c 

DESIGN-NA%INUM RATINGS ARE THE LIMITING YA LU ES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WHICH 

S ATISFA LTORY TUBE LIFE CAN BE E%PELTED TO OCCUR. TO OBTAIN SATISFAL TORY CIRCUIT PERFORMANCE, 

THEREFORE. THE EQU IP4ENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN SO THAT NO DESIGN-NA%INUM 

VALUE IS EXCEEDED WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH RESPECT 

TO SUPPLY-VOLTAGE VARIATION. EQUIPMENT CON PON ENT YAflIATION~ EOUI PN ENT CONTROL ADJ USTN EN T, LOAD 

VARIATION. AND ENVIflONM EN TAL CONDITIONS. 

AO PERATION WITHOUT PANEL LAMP. 

CONTINUED ON FOLLOWING PAGE 
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35GL6 TENTATIVE DATA 

TUNG•SOL 
CONTINUED FROM Pft ECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGEA

HEATER—TAP VOLTAGEA

HEATER CURRENTA . 

PLATE VOLTAGE 

SCREEN VOLTAGE 

GRID #i VOLTAGE 

PEAK AF 6R10 #1 VOLTAGE 

PLATE RESISTANCE, APPROX. 

TRANSCONDUCTANCE 

ZERO—SIGNAL PLATE CURRENT 

MAXIMUM—SIGNAL PLATE CURRENT 

ZERO—SIGNAL SCREEN CURRENT 

MAXIMUM—SIGNAL SCREEN CURRENT 

LOAD RESISTANCE 

TOTAL HARMONIC DISTORTION S APPROX. 

MAXIMUM—SIGNAL POWER OUTPUT 

35f10$ voLTs 
7.O VOLTS 

0.15 AMP. 

1lO VOLTS 

11O VOLTS 

—~.5 VOLTS 

7.5 VOLTS 

12 000 OHMS 
~ 5OO µMHOS 

45 MA. 

47 MA. 

3.0 MA. 

9.O MA. 

2 500 OHMS 
S PERCENT 

1.H WATTS 

'THE 35GL6 NAS A HEATER TAP, WNICN MAY BE USED FOR OPERATING a 6.9 VO LT r 150 MILLIAMPERE PANEL 

LAMP IN EQUIPMENT EMPLOYING SEMICONDUCTOR RECTIFIERS. THE TAR LE BELOW GIVES THE REQUIRED VALUES 

OF PANEL-LAMP SHUNTING RESI STOP FOR VAp10US RECTIFIER LOAD CURRENTS. 

SHUNTING RESISTOR REQi11RED WITH PANEL LAMP #40 OR #47 
(SEE TYPICAL CIRCUITI 

HEATER VOLTAGE(P IN .} TO PIN 4) 3'Z 32 32 32 32. 32 32 VOLTS 

HEATER—TAP VOLTAGE 

[PIN a ro PIN 6) 5.0 5.4 5.5 5.5 5.5 5.5 5.5 voLrs 
HEATER CURRENT 

(BETWEEN PINS 3 & 6) 150 150 150 150 150 150 150 MA. 

PANEL—LAMP SHUNTING RESISTOR --- --- 37O 175 1ZO $H 73 OHMS 

RECTIFIER LOAD CURRENTS GO 7O HO 9O lOO 11O 12O MA. 

BHIGHER LOAD CURRENTS WILL REQUIRE SMALLER VALUES OF PANEL-LAMP SHUNTING RESISTOR. FOR MA%IMUM 

PANEL-LAMP LIFE, THE SHUNTING RESISTOR SHOULD BE SELECTED TO ALLOW p PANEL-LAMP VO ITAGE OF 

5.5 VOLTS WI THFU LL RECTIFIER LOAD CURRENT. 

TYPICAL CIRCUIT FOR OPERATION 

PANEL 
LAMP 

WITH PANEL LAMP 

RECTIFIER 

LOAD ~~ 

AC 
LINE 

OTHER 
HEATERS 

RS = PAN EI-LAMP SHUNTING RESISTOR. 
DROP ACROSS R AT 0.15 AMPERE SNOU LO EQUAL DEFFEREN CE BE-
TWEEN LINE VO LTpGE AND TOTAL OF qLL RATED NEATER VOLTAGES. 



TENTATIVE DATA 35GL6 
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35GL6 TENTATIVE DATA 
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TENTATIVE DATA 35 G L6 
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TENTATIVE DATA 35HB8 

~  TUNc~scc 

GLASS BULB 

TRIODE—PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

35.0 VOLTS 0.15 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 
M INIATUR~E BUTTON 

9 PIN BASE 

9ME 

THE 35HB8 IS A TRIODE—PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. IT fS 
DESIGNED FOR AUDIO APPLICATIONS IN STEREO AND MONAURAL SOUND.EQUIPMENT. 
EXCEPT FOR HEATER RATINGS, THE 35HB8 IS IDENTICAL TO THE 18HB8. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

Tfl LODE PE NT OOE 
SECTION SECTION 

HEATER VOLTAGEA 35.0 VOLTS 

MAXIMUM PLATE VOLTAGE ISO 15O VOLTS 

MAXIMUM GRID #2 VOLTAGE --- 135 VOLTS 

MAXIMUM CATHODE CURRENT 5 50 MA. 

MAXIMUM PLATE DISSIPATION O.TS 6.5 WATTS 

MAXIMUM GRID #2 DISSIPATION --- 1.5 WATTS 

MAXIMUM GR 10 CIRCUIT RESISTANCE: 

FIXED BIAS O.1 MEGOHM 

CATHODE BIAS O.L17 MEGOHM 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC ZOO VOLTS 

TOTAL DC AND PEAK `ZOO VOLTS 

TYPICAL OPERATINO CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

NEATER CURRENT 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

PEAK AF GRID #1 VOLTAGE 

CATHODE RESISTOR 

CONTINUED ON FOLLOW LNG PAGE 

Tfl I ODE 
SECTION 

PENTODE 
SECTION 

35.0 voLTs 
0.15 AMP. 

115 115 voLTs 
-- 115 voLTs 
--- 6.O VOLTS 

410 150 OHMS 

 J 
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35HB8 TENTATI V E DATA 

TUNO•SOL 

CONTINUED FRON, PR EC EDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
(cont'd.) 

TRIODE PENTODE 
SECTION SECTION 

HEATER VOLTAGE 35.0 VOLTS 
HEATER CURRENT 0.15 AMP. 

ZERO- SIGNAL PLATE CURRENT 2.5 33 MA. 

MAX.- SIGNAL PLATE CURRENT --- 32 MA. 

ZERO- SIGNAL GRID #2 CURRENT ],5 MA. 

MAX.- SIGNAL GRID #2 CURRENT --- lO MA. 

TRANSCONDUCTANCE 3900 6250 ~.MHos 
AMP L~IFICATION FACTOR ]4 ---

LOAD RESISTANCE --- 3SOO OHMS 

MAX.-SIGNAL POWER OUTPUT 1.O WATT 

TOTAL HARMONIC DISTORTION (APPROX.) $ PERCENT 

ATHE HEATER SMOU ID BE CONNECTED WITH PIN M4 CLOSEST TO THE GROUND ENO OF THE NEATER STRING. 

O.IV O.lµfd 

FIGURE I 

O.lµfd 

t0 
MEG 0. I ME6. f 150 

470 K OHMS 100 
OHMS µfd 

~, g+ 

1 15 V 

3500 
OHMS 

PO = I WATT 
DIST. = 8~ 

r g+ 
1 15 V 



35L6GT 

TONG-SOL 

BEAM PENTODE 

9 .. 
132 
MAX. 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

35 VOLTS 150 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM YIEW 
INTERMEDIATE SHELL 

7 PIN OCTAL 
7Ac 

THE 35L6GT IS A BEAM POWER AMPLIFIER DESIGNED PRIMARILY FOR SERVICE IN 
THE OUTPUT STAGE OF AC DC RECEIVERS EMPLOYING 150 MA. NEATER TUBES. IT 
DELIVERS HIGH POWER OUTPUT WITH HIGH POWER SENSITIVITY FROM LOW SUPPLY 
VOLTAGES. 

HEATER VOLTAGE 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

35 voLrs 
MAXIMUM HEATER—CATHODE VOLTAGE 9O VOLTS 

MAXIMUM PLATE VOLTAGE ZOO VOLTS 

MAXIMUM GRID #2 VOLTAGE 1Z5 VOLTS 

MAXIMUM PLATE DISSIPATION 6.5 WATTS 

MAXIMUM GRID #2 DISSIPATION 1 WATT 

MAXIMUM GRID #i CIRCUIT RESISTANCE (SELF BIAS) O.5 MEGOHM 

MAXIMUM GRID #i CIRCUIT RESISTANCE (FIXED BIAS) O.1 MEGOHM 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 35 35 VOLTS 

HEATER CURRENT 15O 15O MA. 

PLATE VOI TA GE ILO ZOO VOLTS 

GRID #2 VOLTAGE 11O 1Z5 VOLTS 

GRID #i VOLTAGE -7,5 O VOLTS 

CATHODE BIAS RESISTOR O 1HO ~ OHMS 

PEAK AF SIGNAL VOLTAGE ].5 H VOLTS 
PLATE RESISTANCE (A PPR OX.) Z4 OOO 34 OOD OHMS 
TRANSCONDUCTA NCE 5 8OO G LOO IdMHOS 

ZERO—SIGNAL PLATE CURRENT I-IO 43 MA, 

ZERO-SIGNAL GRID #2 CURRENT 3 Z MA. 

MAXIMUM—SIGNAL PLATE CURRENT 41 43 MA. 

MAXIMUM—SIGNAL GRID #2 CURRENT ~ 5,5 MA. 
LOAD RESISTANCE Z 5OO 5 OOO OHMS 
TOTAL HARMONIC DISTORTION (A PPR OX.J LO lO PERCENT 
POWER OUTPUT 1.5 3 WATTS 

—► INDICATES 0. CHANGE. 

 l 
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35W4 

TUNc•so~ 
DIODE 

MINIATURE TYPE 

.750".~J 
MAX 

?.625' 
MAX 

  i 
2.375" 
MAX 

2.osa" 
MAX 

II I II 

COATED UNIPTOENTIAL CATHODE 

HALF—WAVE RECTIFIER 

NC 

ANY MOUNTING POSITION NC 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 58Q 
GLASS BULB 

MINIATURE BUTTON 
7 PIN BASE E7-1 
OUTLINE DRAWING 

J EDEC 5-j 

THE 35W4 IS A MINIATURE CATHODE TYPE, HALF—WAVE RECTIFIER DESIGNED FOR 
SERVICE IN AC/DC RECEIVERS. THE TAPPED'HEATER PERMITS OPERATION OF A 
PANEL LAMP. IT IS .RECOMMENDED THAT THE PLATE CURRENT ,PASS THROUGH THE 
PANEL LAhIP AND THE TAPPED SECTION OF THE HEATER. THIS IS ACCOMPLISHED BY 
CGNNECTING PLATE TO THE HEATER TAP. 

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

AVERAGE CHARACTERISTICS 35 VOLTS 15O MA. 

HEATER SUPPLY LIMITS: 
VOLTAGE OPERATION (WITHOUT PANEL LAMP) 35}3.5 VOLTS 

(WITH #40 OR#47 PANEL LAMP) 3213.2 VOLTS 
MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 3FiO VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 360 VOLTS 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

MITHQUT PANEL HITH tn0 OR 
LAMP #IL7 PANEL LAMP 

HEATER VOLTAGE: 
ENTIRE. HEATER (PINS #3 & #4) 35 32 VOLTS 
PANEL LAMP SECTION (PINS #4 & #6) 7.5 5.5 VOLTS 

HEATER CURRENT: 
BETWEEN PINS #3 & #4 150 --- MA. 

BETWEEN PINS #3 & #6 --- 150 MA. 
PEAK INVERSE VOLTAGE --►360 VOLTS 
STEADY-STATE PEAK PLATE CURRENT --►660 MA. 
PANEL LAMP SECTION VOLTAGE WHEN LAMP FAILS -► 17 VOLTS 
STEADY STATE DC OUTPUT CURRENT: 

WITH PANEL LAMP AND NO SHUNTING RESISTOR —+ 66 MA. 

WITH PANEL LAMP AND SHUNTING RESISTOR - ►100 MA. 

WITHOUT PANEL LAMP -► 110 MA,. 

VALUE OF PANEL LAMP SHUNTING RESISTOR: 
FOR DC 'O UTPUT CURRENT OF 70MA. 800 OHMS 

FOR DC OUTPUT CURRENT OF 80 MA. 400 OHMS 

FOR DC OUTPUT CURRENT OF 90 MA. 250 OHMS 

TUBE VOLTAGE DROP MEASURED WITH TUBE 
CONDUCTING 200 MA. DC PLATE CURREFI' IS VOLTS 

HT 

"~ INDICATES A CHANGE. 

T UNG-GOL ELECTRIC INC.. 'ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW J£RS EY. U. S. A., FEB RUA RY 1. 1962 PLATE k6j97 



35W4 

TUNG•SOl. 

CONTINUED FRON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
N ITN !40 OR N47 PANEL LAMP IN CIRCUIT WITH CAPACITOR INPUT TO FILTER 

HEATER VOLTAGE 

HEATER CURRENT 

AC PLATE SUPPLY VOLTAGE 

FILTER INPUT CAPACITOR 

MINIMUM TOTAL EFFECTIVE' PLATE 
S UPPIY IMPEDANCE 

PANEL-LAMP SHUNTING RESISTOR 

OC OUTPUT CURRENT 

PANEL LAMP 

AC 
LINE 

32 32 32 32 voLrs 
150 150 150 150 MA. 

117 117 117 117 VOLTS 
40 40 40 40 ILF 

15 15 15 15 OHMS 

--- 300 150 100 OHMS 
60 70 80 90 MA. 

35W4 

.--I~_' 

DS

5 

~~~ 
\ 

~ • ~,—r-- 

N — 3 R 

e 

OTHER HEATERS DC 
OUTPUT 

J ROP ACROSS R AXD ALL XEATERS (WITX PANEL IA NP) SXOU LO EQUAL 11] VOLTS AT 0,1§ ANP Efl E. RS
S HUNT IXG RESISTOR REQUIRED WHEX DC OUTPUT CURRENT E%LEEDS 60 NILLIANPERES. 

HALF—WAVE RECTIFIER—CAPACITOR INPUT TO FILTER 
WITHOUT PANEL LAMP 

HEATER VOLTAGE 35 VOLTS 

HEATER CURRENT 150 MA. 

AC PLATE SUPPLY VOLTAGE RMS 117 VOLTS 

FILTER INPUT CAPACITOR 15 µf 
MINIMUM TOTAL EFFECTIVE PLATE SUPPLY IMPEDANCE 15 OHMS 

DC OUTPUT VOLTAGE AT INPUT TO FILTER (APPR OX.) 
AT 50 MA. {HALF LOAD) 135 voLTs 
AT 100 MA. (FULL LOAD) 120 VOLTS 

DC OUTPUT CURRENT 100 MA. 

VOLTAGE REGULATION (A PPR OX.) 
FROM HALF-LOAD TU FULL LOAD 2O VOLTS 

35W4 

AC 
LINE 

OTHER HEATERS 
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35Z5GT 

TUMO.80L 

DIODE 

MINIATURE TYPE 

~. 

I 

3.313" 
MAX 

i
1.188" 
MAX 

~~ 

T-9 

~-

1 
2.750" 
MAX 

GLASS BULB 

INTERMEDI ATE SH ELI 

6 PIN OCTAL 86-6 

OUTLINE 9-11 

SHORT INTERMEDIATE SHELL 

6 PIN OCTAL 86.60 

OUTLINE 9-41 

FOR USE AS A POWER 

RECTIFIER IN ACNC RECEIVERS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 
BOTTOM VIEW 

BASING DIAGRAM 
J EDEC 6AD 

THE HEATER SECTION 
CONNECTED BETWEEN 

PINS 7 a 315 DESIGNED 

AS SHUNT FOR PILOT LIGHT 

THE 35Z5GT IS DESIGNED FOR USE AS A RECTIFIER IN AC-DC RECEIVERS. IT FEATURES A 35 

VOLT 150 MA. HEATER HAVING A TAP BROUGHT OUT SO THAT WITH PROPER EXTERNAL CON-
NECTIONS, THE SHORT SECTION OF THE HEATER SERVES AS A BALLAST RESISTOR FOR A PANEL 

LAMP. IT IS RECOMMENDED THAT THE PLATE CURRENT OF THE RECTIFIER BE PASSED THROUGH 

THE PANEL LAMP IN PARALLEL WITH THE SHORT SECTION OF THE HEATER, WHICH IS ACCOM-

PLISHED BY CONNECTING THE PLATE OF THE RECTIFIER TO THE TAP ON THE HEATER. 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN CENTER VALUES- SEE EIA STANDARD RS-139 

AVERAGE CHARACTERISTICS 

PINS 2 AND 7 35 VOLTS 150 MA. 

VOLTAGE BETWEEN PINS 2 AND 3 7.5 VOLTS 

LIMITS OF SUPPLIED CURRENT 150''-10 IJ ~.. 

MAXIMUM HEATER-CATHODE VOLTAGE: 350 VOLTS 

MAXIMUM RATINGS 
DESIGN CENTER VALUES -SEE EIA STANDARD RS-739 

AC PLATE VOLTAGE, RMS 235 VOLTS 

PEAK INVERSE VOLTAGE 700 VOLT;, 

STEADY STATE PEAK PLATE CURRENT 600 MA. 

PANEL LAMP SECTION RMS, VOLTAGE WHEN PANEL LAMP FAILS IS VOLTS 
STEADY-STATE DC OUTPUT CURRENT: 

WITH PANEL LAMP AND NO SHUNTING RESISTOR 60 MA. 

WITH PANEL LAMP AND SHUNTING RESISTOR 90 MA. 
WITHOUT PANEL LAMP 100 MA. 

CONTINUED ON FOLLOWING PAGE 
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35Z5GT 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS • CONT'D. 

DESIGN CENTER VALUES -SEE EIA STANDARD RS~239 

VALUE OF PANEL LAMP SHUNTING RESISTOR: 

FO R DC OUTPUT CURRENT OF 70 MA. 800 OHMS 

FOR DC OUTPUT CURRENT OF BO MA. 400 OHMS 

FOR DC OUTPUT CURRENT OF 90 MA. 250 OHMS 

TUBE VOLTAGE DROP WITH TUBE CONDUCTING 200 MA 

DC PLATE CURRENT 18 VOLTS 

TYPICAL OPERATING CHARACTERISTICS 

WITH q40 OR HL7 PANEL LAMP IN CIRCUIT WITH CAPACITOR INPUT TO FILTER 

AC PLATE SUPPLY VOLTAGE, RMS 117 117 117 117 235 VOLTS 

FILTER INPUT CAPACITOR 40 40 40 40 40 µf 

MINIMUM TOTAL EFFECTIVE PLATE 
SUPPLY IMPEDANCE 15 15 15 15 100 OHMS 

PANEL LAMP SHUNTING RESISTOR 300 150 100 OHMS 
DC OUTPUT CURRENT 60 70 80 90 60 MA. 

LINE 
VOLTAGE 

3 

O 

PANEL 
LAMP 

R OTHER 
HEATERS DC 

OUTPUT 

DROP ACROSS R AND ALL HEAT ERS~(WITH PANEL LAMP) SHOULD EQUAL THE LINE VOLTAGE AT 0.15 AMPERE. 
Ra =SHUNTING RESISTOR REQUIRED WHEN DC OUTPUT CURRENT EXCEEDS 60 MILLIAMPERES. 

HAL F-WAVE RECTIFIER -CAPACITOR INPUT TO FILTER 

WITHOUT PANEL LAMP 

AC PLATE SUPPLY VOLTAGE, RMS 117 235 VOLTS 

FILTER INPUT CAPACITOR 40 40 µf 
MINIMUM TOTAL EFFECTIVE PLATE SUPPLY IMPEDANCE 15 100 OHMS 
DC OUTPUT VOLTAGE AT INPUT TO FILTER (APPROX.): 

AT 50 MA. (HALF LOAD) 140 280 VOLTS 
AT 100 MA (FULL LOAD) 120 235 VOLTS 
DIFFERENCE (VOLTAGE REGULATION) 20 45 VOLTS 
PERCENTAGE REGULATION 14 16 PERCENT 

DC O UTPUT CURRENT 100 100 MA. 

 ,✓ 



35Z5GT 

RECTIFIER OPERATION 

E Supply = 117 V. RMS 
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TENTATIVE DATA 36AM3 

i 
• 

3" 
4 -

MAX. 

IIIII 

3" 

MAX. 
25. 
8 

M AX. 

GLASS BULB 

ruNo•sot 
HALF—WAVE RECTIFIER 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

36 VOLTS^ 32 VOLTSB
0.10 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

ABETWEEN PINS j AND 4. 

BB ETWEEN PINS j ANO 6. 

BOTTOM VIEW 
MINIATURE BUTTON 

7 P I N. BgSE 

5BQ 

THE 36AM3 IS A HALF—WAVE RECTIFIER IN THE 7 PlN MINIATURE CONSTRUCTION. 
IT HAS A 100 MA. HEATER AND A HEATER TAP—SECTION THAT ISDESI6NED FOR 
OPERATION IN SERIES WITH THE PLATE SUPPLY INPUT, SERVING AS A CURRENT 
LIMITING DEVICE. 

RATINGS 
INTERPRETED ACCOROtNG TO DESIGN MAXIMUM SYSTEM D

HEATER VOLTAGEC(BETWEEN PINS 3 & 4) 36 VOLTS 

HEATER VOLTAGE (BETWEEN PINS S h 6) 32 VOLTS 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 365 VOLTS 
MAXIMUM STEADY—STATE PEAK PLATE CURRENT 530 MA. 

MAXIMUM STEADY—STATE DC OUTPUT CURRENT $Z MA. 

EFFECTIVE PLATE SUPPLY RESISTANCE SEE NOTE E 

MAXIMUM HEATER—CATHODE VOLTAGEC

HEATER NEGATIVE WITH RESPECT TO CATHODE 

Dc 350 voLrs 
TOTAL DC ANO PEAK 35O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC ZOO VOLTS 

TOTAL DC AND PEAK (AB S. VALUE) 2OO VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
IBEE DI AG RAMI 

HALF WAVE RECTIFIER — CAPACITOR INPUT 

HEATER VOLTAGEC(BE TWEEN PINS 3 & 4) 36 VOLTS 

HEATER VOLTAGE (BETWEEN PINS 3 & 6) 3Z VOLTS 

HEATER CURRENT O,lO AMP. 

AC PLATE SUPPLY VOLTA GE (RMS) 117 VOLTS 

DC OUTPUT CURRENT -7S MA. 

DC OUTPUT VOLTAGE lO5 VOLTS 

EFFECTIVE PLATE SUPPLY RESISTANCE SEE NOTE E 

INPUT CAPACITOR 4O µf 

TUBE VOLTAGE DROP FOR Ib = 150 MA. ZO VOLTS 

CONTINUED ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELD~ NEW JERS EY E V.S.A. AUGUST 1. 1959 PLATE x''5590 



36AM3 

TUNG•SOL 

TENTATIVE DATA 

1i 'v 
LINE_ 

36AM3 

4 3 

6 
OTHER HEATERS 

TYPICAL APPLICATION 

NOTES 

~TNE HEATER IS DESIGNED TO BE USED IN THE CONNECTION SHOWN IN THE DIAGRAM. THE SECTION BETWEEN 

PINS 4 ANO b IS INTEN OED FOR USE AS A LIMITING RESISTANCE IN THE RECTIFIER PLATE CIRCUIT. THE 

T URE IS NOT DESIGNED FOR USE WITH A PILOT LAMP WHERE THE HEATER SECTION BETWEEN PINS 4 AND b 

IS USED AS A PI lOT LAMP SHUNT. 

DESIGN-NA%I MUN RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICAB LE 

TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS OE FIN ED BT ITS PUBLISHED DATA AND SNOU LD 

NOT BE EXCEED EO UNDER THE NORST PRO BI BLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 

VALUES TO PROVIDE ACCEPT ADLE SERVICEABILITY OF THE DEVICE r TANI NG RESPONSIBILITY FOR THE 

EFFECTS OF CHANGES IN OPERATING CONOIT IONS DUE TO VAftIATI ONS IN DEVICE CnARACT ERISTICS. THE 

E pU IPMENT MANUFACTURER SHOULD DESIGN BO TM AT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MA%IMUM 

VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 

OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EOUI PNENT CON PON ENT VARIATION r

EQUIPMENT CONTROL ADJ USTNENTr LOAD VARIATION. SIGNAL VARIATION r AND ENVIRONMENTAL CONDITIONS. 

ETNE TUBE SHOU ID BE OPERATED WITH THE HEATER SECTION BETWEEN PIN 4 AND b IN SERIES WITH THE 

P LATE ~CI RCUIT. WITH 82 NADC OUTPUT CURRENT THE RESISTANCE OF THIS SECTION IS APPRO%INATELY 

N5 OHMS. 



36AM3A 

TUNG•a0L 

HALF-WAVE VACUUM RECTIFIER 

MINIATURE TYPE 

3' 
4 -
MAX.

III II 

UNIPOTENTIAL CATHODE 

2 
3. 

8 
MAX. 

HEATER NOMINAL 

36 VOLTS 32 VOLTS 
25. 
8 

0.10*-.006 
AC OR 

AMP. 

DC 
MAx 

l 

GLASS BULB 
SMALL-BUTTON MINIATURE 

7 PIN BASE E7-1 

OUTLINE DRAWING 
J EDEC 5-j 

ANY MOUNTING POSITION 

BOTTOM V I E13 

BASING DIAGRAM 
J ED EC 5B0 

THE 36AM3A IS A HALF-WAVE VACUUM RECTIFIER IN THE 7 PIN MINIATURE CON-
STRUCTION. IT IS DESIGNED FOR USE IN AC/DC RECEIVERS. FEATURES OF THE 
TUBE ARE A LOW TUBE-VOLTAGE DROP AND A 100-MILLIAMPERE HEATER. 

RATINGS 
INTERPRETED 0.CL0 RDING TO DESIGN MA%IMUM SYSTEM 

HALF-WAVE RECTIFIER 

HEATER CURRENT A
HEATER VOLTAGE (ENTIRE HEATER - PINS 3 & 4 
HEATER VOLTAGE (TAP-SECTION PINS 3 & 6 
MAXIMUM PEAK INVERSE PLATE VOLTAGE 

MAXIMUM PEAK PLATE CURRENT 

MAXIMUM DC OUTPUT CURRENT 

MAXIMUM PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

O.lO±.006 AMP. 

36 voLrs 

3Z VOLTS 

365 voLTs 

530 MA. 

62 MA. 

350 voLTs 

2OO g VOLTS 

TYPICAL OPERATION IN ACCOMPANYING HALF-WAVE CIRCUIT 

CAPACITOR-INPUT FILTEP 
AC PLATE- SUPPLY VOLTAGE, RMS 12O VOLTS 
FILTER-INPUT CAPACITOR 40 /tf 
TOTAL EFFECTIVE PLATE- SUPPLY RESISTANCE A OHMS 
DC OUTPUT CURRENT 75 MA. 
DC OUTPUT VOLTAGE AT INFUT TO FILTER (APPROX.) - 118 VOLTS 

TUBE VOLTAGE DROP FOR PLATE MA. = 150 16 VOLTS 

'THE NEATER OF THE jbAMjA IS DESIGNED 50 TN AT THE HEATER SECTION BETWEEN PIN 4 6 6 IS USED AS A 

LIMITING RESISTANCE IN THE RECTIFIER PLATE CIRCUIT. lSEE TYPICAL HALF-WAVE CIRCU ITI. 

THIS TYPE IS NOT DESIGNED FOR USE WITH APANEL LAMP WHERE THE HEATER SECTION BETWEEN PINS 4 6 6 

IS USED AS A PANEL-IANP SHUNT. 

- THE DC COMPONENT MUST NOT E%GEED 100 VOLTS. 

CONTINUED ON FOLLOWING PAGE 
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36AM3A 

TUMo•so~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL fi.ALF-iVAVE CIRCUIT 

36AM3A 

120 
VOLT 
LINE 

OTHER 
HEATERS 

DC 
OUTPUT 



36AM3B 

TUNG•SGL 

RECTIFIER 

MINIATURE TYPE 

3" 
4 

MAX. 
J\ 

2f3" I 
e 

MAX 
25. 

8 
MAX. 

GLASS BULB 
MINIATURE BUTTON 
7 PIN BASE E7-1 

OUTLINE DRAWING 
J EDEC 5-3 

COATED UNIPOTENTIAL CATHODE 

HEATER 

36 VOLTSA 32 VOLTSe,c 

0.10 AMP. 

ANY MOUNTING POSITION 

APINS j AND 4 

BPINS 3 AND h 

c 

HT 

NC 

BOTTOM VIEW 

BASING DIAGRAM 

J ED EC 5Bp 

THE 36AM3B IS A HALF—WAVE RECTIFIER IN THE 7 PIN MINIATURE CONSTRUCTION. 
FEATURES OF THE TUBE ARE A 100 MA. HEATER WITH 20 SECOND WARM-UP TIME. 
IT HAS A HEATER TAP SECTION (PINS 4 & 6) THAT MAY BE USED AS A LIMIT —
ING RESISTANCE IN IHE RECTIFIER PLATE CIRCUIT OR AS A PANEL LAMP SHUNT. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MA%IMUM SYSTEM 

HEATER VOLTAGE (PINS 3 & 4) 36 VOLTS 

HEATER VOLTAGE (PINS 3 & 6) 32 VOLTS 

HEATER CURRENT (PINS 3 & 6)D .lOOt.OU6 AMP• 

MAXIMUM INVERSE VOLTAGE 365 VOLTS 

MAXIMUM STEADY STATE PEAK PLATE CURRENT 5$O MA. 

MAXIMUM VOLTAGE (RMS) OF PANEL LAMP SECTION 

WHEN PANEL LAMP FAILS lO VOLTS 

MAXIMUM DC OUTPUT CURRENT 

WITHOUT PANEL LAMP PER CIRCUIT 1 $2 MA. 

WITH PANLE LAMP PER CIRCUIT 2 AND 
NO SHUNTING RESISTOR ()$ MA. 

WITH PANEL LAMP PER CIRCUIT 2 AND 
SHUNTING RESISTOR $2 MA. 

MAXIMUM HEATER—CATHODE VOLTAGE: 

NEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 35O VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC LOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER WARM—UP TIME (PINS 3 & 4)E 2O SECONDS 

AVERAGE CHARACTERISTICS 

TUBE VOLTAGE DROP WITH PLATE CURRENT = 150 MA. 

CONTINUED ON FOLLOWING PAGE 

16 VOLTS 
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36AM3B 

~  TUNG•SGL  

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATION 

HALF-WAVE RECTIFIER - CAPACITOR INPUT TO FILTERF

N ITH PANEL LAMP CM8-54 — CIRCUIT 2 

HEATER TAP VOLTAGE (PINS 4 & 6) 3.7 4.O I-I.O L}.O 4.O VOLTS 

AC PLATE SUPPLY VOL TAGE~ RMS 1ZO 1ZO 1ZO 1ZO 1ZO VOLTS 

EFFECTIVE PLATE SUPPLY 

RESISTANCE (APPROX.J ZO ZO ZO ZO ZO CHMS 

PANEL LAMP SHUNTING RESISTOR O 47O ZOO 13O LOO OHMS 

DC OUTPUT CURRENT 5O 60 _65 _70 75 MA. 

DC OUTPUT VOLTAGE AT FILTER INPUT 1Z9 ZZS 1Z4 1ZZ 1ZO VOLTS 

TAP SECTION AS LIMITING RESISTANCEF

MITHOUT PANEL LAMP — CIRCUIT 1 

AC PLATE SUPPLY VOLTAGE 1ZO 1ZO VOLTS 

EFFECTIVE PLATE SUPPLY RESISTANCE (NOTE G) (NOTE G) 

FILTER INPUT CAPACITOR 4O 4O µf 
DC OUTPUT CURRENT (O 75 MA 

DC OUTPUT VOLTAGE AT FILTER INPUT 1ZZ 1].j VOLTS 

C FOR SERIES OPERATION OF HEATERS. EQUIPMENT SHOULD BE DESIGNED THAT AT NORMAL SU PPLT VOLTAGE 
BOGEY TUBE$ WILL OPERATE AT THIS VALUE OF HEATER CURRENT. 

ONEATER VOLTAGE SUPPLY VARIATION$ SXALL BE RESTRICTED TO MAINTAIN NEATER CURRENT WITHIN THE 
SP ECIED VALUES. 

EH EAT ER wAR hf—UP TINE IS DF FIN ED A$ THE TIME REQUIRED FOR THE VOLTAGE ACROSS 7XE NEATER TO REACH 
80; OF IT$ RATED VOLTAGE AFTER APPLYING 4 TIMES RATED XCATER VOLTAGE TO A CIRCUIT CON$I STING 
OF TXE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

FIN A SERIES STRING ENTERTAINMENT EQUIPMENT COMPLEMENT WI TH 100 MILLIAMPERE NEATER CURRENT TUBES 
DESIGNED FOR A NOMINAL 120 VOLT AC LINE. 

C'IN TNIS MODE OF OPERATION, WITH THE HEATER TAP SECTION BETWEEN PIN$ 4 AND b IN SERIES WI TM THE 
RECTIFIER PLATE CIRCUIT, THE RESISTANCE OF THE TAP SECTION IS APPRO%IMATE LY 4g OHMS. 

J 



36AM3B 

12 0 V. 
LINE 

TUNG•SOL 

CIRCUIT I 

OTHER HEATERS 

I 

b 
12o v. 
LINE 

0 

CIRCUIT 2 

b 
DC 

OUTPUT 

R S 
3 ~ ,~ w w 4 
~ v 1~!' v L OUOTPUT 

6 OTHER HEATERS 

1 
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38HE7 

TUNG•80L 

DIODE -PENTODE 
COMPACTRON 

~ 1.563" _.~, 
MAX 

t 
2.50" 
2.75 

3.125" 
MAX. 

__ 
y 

r 
- I I `~ 

~". 

GLASS BULB 

BUTTON 12 PIN BASE E1274 
OUTLINE DRAWING 

JEDEC 12.57 

FOR 

COMBINED DAMPING 

AND AMPLIFIER SERVICE 

IN TV RECEIVERS 

COATED UNIPOT ENTIAL CATHODE 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 
JEDEC 12 FS 

THE 38HE7 IS A HIGH-PERV EANCE DIODE AND ABEAM-POWER PENTODE IN THE T-12 COMPACT-

RON CONSTRUCTION. THE DIODE IS DESIGNED FOR SERVICE AS THE DAMPING DIODE AND THE 

PENTODE AS THE HORIZONTAL-DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

DIODE SECTION 

CATHODE TO PLATE AND HEATER: K TO (P + H) 8.p pf 

PLATE TO CATHODE AND HEATER: P TO (K + H) 7.0 pf 

HEATER TO CATHODE: (H TO K) 1.6 pf 

PENTODE SECTION 

GRID 1 TO PLATE: (G 1 TO P) 0.38 pl 

INPUT:GI TO (H+K+G2+G3) 19 pf 

OUTPUT: P TO (H + K + G2 + G3) 8.0 pf 

CONTINUED ON FOLLOWING PAGE 

\NG—GOL ELEC7RiC INC., ELECTRON TUeE DIVISION, BLOOMFI ELD, NEW JERSEY, U.S.A., FEBRUARY 1, 1964 PLATE #6865 
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38HE7 

TUNc•so~ 

CONTINUED FROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS•239 

AVERAGE CHARACTERISTICS 37.8 VOLTS 450 MA. 

HEATER WARM-UP TIME APPROX. 11 SECONDS 

LIMITS OF SUPPLIED CURRENT 450 * 30 MA, 

HEATER-CATHODE VOLTAGE DIODE PENTODE 

HEATER POSITIVE WITH RESPECT TO CATHODE 
SECTION SECTION 

DC COMPONENT 100 100 VOLTS 

TOTAL DC AND PEAK 200 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC COMPONENT 500 

TOTAL DC AND PEAK 4,200 200 VOLTS 

RATINGS 
DESIGN MAXIMUM VALUES •SEE EIA STANDARD RS-I39 

HORIZONTAL-DEFLECTION AMPLIFIER SERVICE 

DC PLATE-SUPPLY VOLTAGE (BOOST+DC POWER SUPPLY) 500 VOLTS 
PEAK POSITIVE PULSE PLATE VOLTAGE Sp00 VOLTS 

PEAK NEGATIVE PULSE PLATE VOLTAGE 0 VOLTS 

GRID 2 VOLTAGE 150 VOLTS 

NEGATIVE DC GRID 1 VOLTAGE 55 VOLTS 

PEAK NEGATIVE GRID 1 VOLTAGE 330 VOLTS 

PLATE DISSIPATION 10 WATTS 

GRID 2 DISSIPATION 3.5 WATTS 
GRID2 DISSIPATION FOR PP ~_ 9 WATTS 4.0 WATT$ 

DC CATHODE CURRENT 230 MA. 

GRID1 CIRCUIT RESISTANCE 1.0 MEGOHMS 
TV DAMPER SERVICE 

PEAK INVERSE PLATE VOLTAGE 4,200 VOLTS 

STEADY-STATE PEAK PLATE CURRENT 1,200 MA, 

DC OUTPUT CURRENT 200 MA. 

BULB TEMPERATURE AT HOTTEST POINT 200 ~C 

CHARACTERISTICS AND TYPICAL OPERATION 

PENTODE SECTION 

PLATE VOLTAGE 
GRID 2 VOLTAGE 
GRID 1 VOLTAGE 

PLATE CURRENT 

GRID 2 CURRENT 

TRANSCONDUCTANCE 

TRIODE AMPLIFICATION FACTOR -GRID 2 
TIED TO PLATE 

5,000 50 130 VOLTS 
130 130 130 VOLT$ 

- 0 A -22 VOLTS 

450 60 MA. 

40 2.8 MA. 

8,800 MICROMHO_ 

GRID 1 VOLTAGE FOR Ib = 1.0 MA. APPROX. -80 

DIODE SECTION 

TUBE VOLTAGE DROP FOR Ib = 350 MADC 

4.2 

-39 

21 

VOLTS 

VOLTS 

A. APPLIED FOR SHORT INTERVAL (2 SECONDS MA%. ) SO AS NOT TO DAMAGE TUBE. 
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40FR5 

ruMc•so~ 

PENTODE 

MINIATURE TYPE 

750"~J 
MAX 

COATED UNIPOTENTIAL CATHODE 

2.625" 
MAX 

  1 
2.375" 
MAX 

2.094" 
MAX 

II I II 

GLASS BULB 

MINIATURE BUTTON 

1 PIN BASE EI-1 

OUTLINE DRAWING 

J EDEC 5—j 

AUDIO POWER AMPLIFIER 

FOR SERIES STRING OPERATION 

ANY MOUNTING POSITION 

I 

BOTTOM VIEW 

BASING DtAGRAN 

J ED EC 7CV 

THE 40FR5 IS A POWER PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. IT I"_ 
DESIGNED FOR SERVICE AS AN AUDIO POWER AMPLIFIER. 

DIRECT INTERELECTRODE CAPACITANCES 
WI TNOUT E%TERNAL SHIELD 

GRID #1 TO PLATE 

INPUT: G1 TO (K'FG3+G2+H) 
OUTPUT: P TO (K+G} +G2+H) 

HEATER CHARACTERISTICS AND RATINGS 

0.3 
12 

9.0 

~c 

DESIGN MA %IMUM VALUES - SEE EIA STANDARD RS-2j9 

AVERAGE CHARACTERISTICS 4O VOLTS LOO MA. 

HEATER SUPPLY LIMITS: 
CURRENT OPERATION 100±6 MA. 

MAXIMUM HEATER—CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND P=qK ZOO VOLTS 

HEATER POSTIVE WITH RESPECT TO CATHODE 

DC ZOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER WARM—UP TIME A 2O SECONDS 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-!79 

CLASS Al AMPLIFIER 
PLATE VOLTAGE 

GRID #2 VOLTAGE 

PLATE DISSIPATION 

GRID #2 DISSIPATION 

GRID k1 CIRCUIT RESISTANCE: 

P IXED BIAS 

CATHODE BIAS 

150 voLTs 
130 VOLTS 

5.2 WATTS 

1.2 WATTS 

O.1 MEGOHM 

O.5 MEGOHM 

CONTINUED ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION S BLOOMFIELD~ NEW JERSE7~ U.S.A. DECEMBER 1. 1961 PLATE *63u9 



40FR5 

TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS 

PLATE VOLTAGE 

G [2 1D #2 VOLTAGE 

GRID #1 VOLTAGE 

CATHODE RESISTOR 

PEAK AF GRID #1 VOLTAGE 

jj5 

j15 

~-- 

jHO 
7.O 

)_jQ 
j1O 

-7.j 

-- 

].5 

VOLTS 

VOLTS 

VOLTS 

OHMS 

VOLTS 

ZERO- SIGNAL PLATE CURRENT 3L} 32 MA. 

MAX.- SIGNAL PLATE CURRENT 3j 35 MA. 

ZERO-SIGNAL GRID #2 CURRENT 3.2 3 MA. 

MAX.-SIGNAL GRID #2 CURRENT 7. ~.5 MA. 

TRANSCONDUCTANCE --- (OOO /iMHOS 

PLATE RESISTANCE, APPROX. --- 20,000 OHMS 

LOAD RESISTANCE 3200 2800 OHMS 

MAX.-SIGNAL POWER OUTPUT j.3 j,5 WATTS 

TOTAL HARMONIC DISTORTION jO jO PERCENT 

A 
NEATER MARK-UP TIME IS DEFINED AS THE TINE REQUIRED FOP THE VOLTAGE ACROSS THE NEATER TO REACN 
804 OF ITS RATED VOLTAGE AFTER APP LTING 4 TINES RAT FD NEATER VOLTAGE TO A CIRCUIT CONSISTIJIG 
OF THE TUBE NEATER IN SERIES WITN A RESISTANCE OF VALUE ; TINES THE NOMINAL NEATER OPERATING 

RESISTANCE. 



5085 

TUNG•SOL 

BEAM PENTODE 

MINIATURE TYPE 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

50 VOLTS 150 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

78Z 

THE 5065 IS A BEAM POWER AMPLIFIER IN THE MINIATURE CONSTRUCTION. 
BECAUSE OF ITS HIGH POWER SENSITIVITY AT LOW PLATE-SCREEN VOLTAGE, IT IS 
PARTICULARLY ADAPTABLE TO AC/DC RECEIVER APPLICATIONS. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: (G1 TO P) 

INPUT: G1 TO (H+K+G2+G}) 

OUTPUT; P TO (H+K+G2+G}) 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

0.6 µµf 

x_3.0 µµf 
8.5 µµf 

HEATER VOLTAGE 5O VOLTS 

MAXIMUM PLATE VOLTAGE ]35 VOLTS 

MAXIMUM GR10 #2 VOLTAGE 117 VOLTS 

MAXIMUM PLATE DISSIPATION 6.0 ~ WATTS 

MAXIMUM GRID #2 DISS AP ATION ],,25 WATTS 

MAXIMUM POSITIVE GRID #1 VOLTAGE* O VOLTS 
MAXIMUM HEATER—CATHODE VOLTAGE:~--

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

OC lOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

MAXIMUId GRID #1 CIRCUIT RESISTANCE ~, 

CATHODE BIAS O.5 MEGOHM 

F IXEO BIAS O.1 MEGOHM 

MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT) 22O t — °C 

i INDICATES AN ADDITION. 

~ INDICATES A CHANGE. 

COXTI XUEO ON FOLL OWI~&-PRGE 
i 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL 00 ELD, NEW JERSEY, U.S.A. JANUARY 1, 1958 PLATE N5168 



5065 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE SO VOLTS 

HEATER CURRENT LSO MA. 

PLATE VOLTAGE 120 ~ VOLTS 

GRID #2 VOLTAGE 11O VOLTS 

GRID #il VOLTAGE -S ~" VOLTS 

PEAK AF GRID #1 VOLTAGE S ~' VOLTS 

PLATE RESISTANCE (APPROX.) lO OOO OHMS 

TRANSCONDUCTANCE ~ 5OO ~1MHOS 

ZERO—SIGNAL PLATE CURRENT 49 MA. 

MAXIMUM—SIGNAL PLATE CURRENT 5~ MA. 

ZERO—SIGNAL GRID #2 CURRENT 4 MA. 

MAXIMUM—SIGNAL GRID #2 CURRENT H.S MA. 

LOAD RESISTANCE Z 5OO OHMS 

T OTgL HARMONIC DISTORTION (APPROX.) LO PERCENT 

MAXIMUM SIGNAL POWER OUTPUT Z.3 WATTS 

ALL EL ECTR ILAL DATA E%LEPT NEATER CN AR ALT ERI STICS FOR TYPE SOB5 ARE IDENTICAL WITH THOSE OF 
TYPES 1205, 12CU5r 17C5. 25c5, ANO 5ac5. 



5065 

i 
.o, r 

Ecs 5065 
PENTOD E. CONNECTION. 
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ECz = 110 Volts 
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5065 
PENTODE CONNECTION 

Ef = 50 Volts 
Eb = 110 Volts 
ECz = 110 Volts 

ECi = -7.5 Volts 
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T UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELD. XEW JERSEY, U.S.A. JANUARY 1, 1958 PLATE #5169 





5005 

TUNc•so~ 

GLASS BULB 

MINIATURE BUTTON 

7 PIN BASE E7-1 
OUTLINE'DR AVII NG 

J EDEC 5-i 

BEAM PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

50f 10% VOLTS 0.15 AMP . 

AC OR DC 

ANY MOUNTING POSITION 

FOR SERIES STRING 

H 

G3

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 1CV 

P 

THE 5005 IS ABEAM POWER AMPLIFIER USING THE 7PIN MINIATURE CONSTRUCTION. 
BECAUSE OF ITS H16H POWER SENSITIVITY AT LOW PLATE—SCREEN VOLTAGE, IT IS 
PARTICULARLY ADAPTABLE TO AC/DC RECEIVER APPLICATIONS. 

GRID TO PLATE: 

INPUT: G1 TO 

OUTPUT: P TO 

DIRECT INTERELECTROQE CAPACITANCES — APPRox. 
WITH XO EXTERNAL SXI ELO 

G1 TO P 0.6 
(H}K~G3}G z ) 13.0 
(H}K~,G3}Gz) 8.5 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

uu f 
uuf 

uuf 

z 

HEATER VOLTAGE 5Ot 1O$ VCLTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

OC 1OO VOLTS 

-DC AND PEAK 20O VOLTS 

N+AXIMUM PLATE VOLTAGE 150 VOLTS 

MAXIMUM GRID #2 VOLTAGE 130 VOLTS 

MAXIMUM PLATE DISSIPATION ~ WATTS 

MAXIMUM GRID #2 DISSIPATION 1 4 WATTS 

MAXIMUM POSITIVE DC GRID #1 VOLTAGE O VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 

FIXED BIAS O.l MEGOHM 

CATHODE BIAS O.5 ME GOHM 

MAXIMUM BULB TEMPERATURE 

(AT HOTTEST POINT ON BULB SURFACE) Z2O °C 

ALL EI ECTRICAL DATA E%CEPT HEATER CHARACTERISTICS FOR TYPE 50 L5 ARE IDENTICAL WITH THOSE OF TYPES 

12C 5, 12CU5. 17t 5, 25C 5. AND 5oa 5. 

—VINDICATES A CHANGE. 

CONTINUED ON FOCI OWI NG PAGE 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELD, NEW JER SET, U. G.a OCTOBER 1, 1961 PLATE #6298 



5005 

TUNO.80L 
COnTINUEO fgUM PRECEDING PA ~E 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 1ZO VOLTS 

GRID #2 VOLTAGE ilO VOLTS 

GRID #1 VOLTAGE - t3 VOLTS 

PEAK AF GRID #1 VOLTAGE ~ VOLTS 

ZERO-SIGNAL PLATE CURRENT 49 MA. 

ZERO- SIGNAL GRID #2 CURRENT 4 MA. 

MAXIMUM SIGNAL PLATE CURRENT 5O MA. 

MAXIMUM SIGNAL GRID #2 CURRENT B•5 MA. 

PLATE RESISTANCE (APPRGX.) lO OOO OHPAS 

TRANSCONDUCTANCE ~ 5OO Il MHOS 

LOAD RESISTANCE Z 5OO OHMS 

TOTAL HARMONIC DISTORTION lO PERCENT 

MAXIMUM S16MAL POWER OUTPUT 2.3 WATTS 

L 

2.0 

~y.. I.5 
r 

30H-
= w a 

a 
~ w 

a 

O ~ 

0 r  I .0 20 

~ ~ 5005 0 
p ~ PENTODE CONNeCTION y 

w 

\ / 

E{ = 50 Volts ~ 

0.5 

~ •~ 
Eb 110 Volts 

d 
~ ~ 

EC2 - 110 Volts IC o 
Eoi = -7.5 Volts 
Es iq = 5.3 Volts RMS 

Po 
J 

_   Dist, 
a0 2.5 5.0 7.5 0

LOAD RESISTANCE (R~~ - KILOHMS 



TENTATIVE DATA 50C6GA 

~ 16-a 
MAX. 

T-12 

1.275" 
`MAX' 

I 

4 I6 
M AX. 

GLASS BULB 

TUNG•SOL 

BEAM PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

50 VOLTS 0.15 AMP. 

AC OR DC 

MAX ANY MOUNTING POSITION 

BOTTOM VIEW 
c NOFT MECIUM SHELL 

7 PIN OCTAL 

7G 

THE 50C6GA IS A BEAM POWER AMPLIFIER~HAVING HIGH POWER SENSITIVITY 
AND HIGH POWER OUTPUT AT COMPARATIVELY LOW DC SUPPLY VOLTAGES• EXCEPT 
FOR ITS T-12 ENVELOPE THE 50C6GA IS IDENTICAL TO THE 5UC6G. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 5O VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 1B~ VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 18O VOLTS 

MAXIMUM PLATE VOLTAGE 200 VOLTS 

MAXIMUM GRID k2 SUPPLY VOLTAGE ZOO VOLTS 

MAXIMUM GRID i2 VOLTA 6E SEE RATING CHART 

MAXIMUM PLATE DISS-IPATION 12,5 WATTS 

MAXIMUM GRID N2 DISSIPATION 1.75 WATTS 

MAXIMUM GRID ii CIRCUIT RESISTANCE: 

FIXED BIAS O.1 MEGOHM 

SELF BIAS O.5 MEGOHM 

CONTINUED OX FOLLOWING PAGE 

TUNG—SOL ELECTRIC INC. ELECTRON TUBE OI VI SI ON BL OONFI EI D, NEW JERSEY, U.S.A. NOVEMBER 1, 1956 YL ATE YV82E 



50C6GA TENTATIVE DATA 

  TUNo•aot  
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

5O 
0.15 

VOLTS 

AMP. 

PLATE VOLTAGE lj5 2OG VOLTS 

GRID #2 VOLTAGE lj5 1j5 VOLTS 

GRID #1 VOLTAGE —jj.5 - j4 VOLTS 

PEAK AF GRID #1 VOLTAGE lj. rj 14 VOLTS 

ZERO SIGNAL PLATE CURRENT j8 (L MA. 

MAXIMUM SIGNAL PLATE CURRENT 6O E)E> MA -

ZERO SIGNAL GRID #2 CURRENT j, rj 2,2 MA. 

MAXIMUM SIGNAL GRID #2 CURRENT 11.5 9 MA. 

TRANSCONDUC TA NCE ~ OOO ~ ZOO uMHO$ 

PLATE RESISTANCE (APPFOX.) 9 300 18 300 OHMS 
LOAD RESISTANCE 2 OOO 2 E)OO OHMS 

MA%IMUM SIGNAL POWER OUTPUT j.G ( WATTS 

TOTAL HARMONIC DISTORTION (APPROX.) LO lO PERCENT 
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TENTATIVE DATA 50C6GA 

~
 ...

... 

0 a 
5 

P°

,
P
O
W
E
R
 O
UT

PU
T 

W
A
T
T
S
 

0
 

L 

50C6GA 
Et = 50 Volts 

Ra
te

d 
Lo

ad
 

E b = 135 Volts 
Eo2 = 135 Volts 
Eoi = —13.5 Volts 
Esl9

__ —

PE
RC

EN
T 

= 9.5 Volts 
=-~, 

—
( rms ~ ~b 75 V —

r N — 
~~ ..; a T _ 

__ 
ti10 ' 50 ~ ~—

~ ~~~~' 

~ ~ ~ 
o W 

O Q 

-, 

a _ 

.... 

5 
J 

~ ~~ , 25 
w 

s 
a 

C 
Q '• 

— 
W 

00 
~ 

~ 

_ 

._ 

~ Q 
500 1000 1500 2000 2500 3000 a ~_ 

~ LOAD RESISTANCE (RL) - OHMS _ — 

100 

x=80 
~-a t-Q 
o~ 
W 
N H 
N ~ 
w a 

a = 60 
x 
w p 

H or 
~ ~ 
a 
z z 

W 

p ~ 4D 
U 

~ ~ 
c~ 

2 X 
W Q 
W ~ 
C 

y o 20 

RATING CHART 
50C6GA 

20 40 GD 80 100 
SCREEN GRID VOLTAGE EXPRESSED AS S Of 

MAXIMUM SCREEN GRID SUPPLY VOLTAGE RATING 
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TENTATIVE DATA 50CA5 

3' 
4 ~ 

r~~ —T ~ 
23. 
B 

MAx 
25. 
8 

~MA% 

II I II 1 

GLASS BULB 

TUNG•SGL 

PENTODE 
MINIATURE TYPE 

COATED.UNIPOTENTIAL CATHODE 

HEATER 

50 VOLTS 0.15 AMP. 

AC OR UC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

'7 PIN BASE 

Tcv 

THE 50CA5 IS A BEAM PENTODE USING THE 7 PIN MINIATURE CONSTRUCTION. IT 
IS DESIGNED PRIMARILY FOR USE IN THE AUDIO FREQUENCY POWER~OUTPUT STAGE 
OF TELEVISION AND RADIO RECEIVERS. IT FEATURES HIGH POWER SENSITIVITY AT 
RELATIVELY LOW PLATE AND SCREEN VOLTAGES. EXCEPT FOR HEATER RATINGS, IT 
IS IDENTICAL TO THE 6AC5• 

GRID #i TO PLATE 
INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES 
WI TN NO EXTERNAL SNI ELO 

RATINGS 
INTERPRETED ACCOR0I NG TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

DC 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TO TqL DC AND PEAK 
MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 VOLTAGE 
MAXIMUM POSITIVE DC GRID #1 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID #2 DISSIPATION 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 

FAXED BIAS 

CATHODE BIAS 
BULB TEMPERATURE AT HOTTEST POINT 

CONTINUED ON FOLLOWING PAGE 

0.5 uµf 
15 µNf 
9 µN` 

VOLTS 

ZOO VOLTS 

ZOO VOLTS 

ZOO VOLTS 

130 voLrs 
13O VOLTS 

O VOLTS 

5.O WATTS 
1.1~ WATTS 

O.1 MEGOHM 

O.5 MEGOHM 

180 °C 

T UNG-SOL ELECTRIC INC. ELECTRON TUBE DIYI SIGN eL00MFIELD. NEW JERSEY. U.S.A. SEPTEMBER 1, 1958 PLATE 6532 



50CA5 TENTATIVE DATA 

TUNc•so~  
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

5O 
0.15 

VOLTS 

AMP. 

PLATE VOLTAGE 11O 1ZS VOLTS 

GRID #2 VOLTAGE 11O 125 VOLTS 

GRID #1 VOLTAGE —4.O —u•5 VOLTS 

P EAN AF GRID #1 VOLTAGE 4.O 4.5 VOLTS 

PLATE RESISTANCE (APPROX.J Z6 OOO 1S OOO OHMS 

TRANSCONDUC TA NCE H lOO 9 ZOO 4LMHOS 

ZERO- SIGNAL PLATE CURRENT 3Z 3] MA. 

MAXIMUM SIGNAL PLATE CURRENT (APPROX.) 31 36 MA. 

ZERO- SIGNAL GRID #2 CURRENT 3.5 4.O MA. 

MAXIMUM SIGNAL GR fD #2 CURRENT (APPROX.) ].5 11 MA. 

LOAD RESISTANCE 3 500 4 5OO OHMS 

TOTAL HARMONIC DISTORTION (APPROX.J 5 6 PERCENT 
MAXIMUM SIGNAL POWER OUTPUT 1.1 1.5 WATT 

 J 
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TENTATIVE DATA 50DC4 

3' 
I- 4 
Na x 

II I II 

i f 
3' I 
e l 
AX 
2 5. 

8 
~MAx 

—1 

GLASS BULB 

TUNG•SOl 

DIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

50t10~ VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

5B0 

THE 50DC4 IS A HALF-WAVE RECTIFIER IN THE 7 PIN MINIATURE CONSTRUCTION. 
IT IS DESIGNED FOR USE IN LINE-OPERATED EQUIPMENT HAVING SERIES-CONNECTE^ 
HEATERS AND THE HEATER IS TAPPED TO PERMIT OPERATION OF A PANEL LAMP. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN-MA%IMDM SYSTEM 

RECTIFIER SERVICE 

HEATER VOLTAGE SOf lO$ VOLTS 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 33O VOLTS 

MAXIMUM STEADY- STATE PEAK PLATE CURRENT 72O MA. 

MAXIMUM DC OUTPUT CURRENT 

WITHOUT PANEL LAMP 1ZO MA. 

WITH PANEL LAMP AND SHUNTING RESISTOR 11O MA. 

WITH PANEL LAMP AND NO SHUNTING RESISTOR 7O MA. 

MAXIMUM HEATER- TAP VOLTAGE WHEN PANEL LAMP FAILS I RMS 16.5 VOLTS 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 330 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 330 VOLTS 

DESIGN-MA%IMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITION$ APPLICABLE 
TO A BOGEY ELECTRON OEVI LE OF A SPECIfIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD 
NOT BE E%GEED ED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES TM ESE 
Y ALU EG TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE. TANING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
EQUIPMENT MANUFACTURER SHOULD DESIGN 50 THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MA%IMUM 

VALUE FOR THE INTENDED SERVICE IS E%CEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITIONS WITX RESPECT TO SUPPLY-VOLTAGE VARIATION, EOUI PM ENT COMPONENT VARIATION, 
EQUIPMENT DONTflOL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, ANO EN VIRONw EN T4L CONDITIONS. 

CONTINUED FR OM. PREC EDING PAGE 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD r NEW JERSEY, U.S.A. FEBRUARY 1, 1959 PLATE x5124 



50DC4 TENTATIVE DATA 

TUNo•ao~ 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HALF—WAVE RECTIFIER 
NITM PANEL LAMP i40 OR i41 

HEATER VOLTAGE (PIN } TO PIN 4) 

HEATER—TAP VOLTAGE (PIN 4 TO PIN 6) 

HEATER CURRENT (BETWEEN PINS } & 6) 
AC PLATE- SUPPLY VOLTAGE S RMS 

FILTER INPUT CAPACITOR 

TOTAL EFFECTIVE PLATE-SUPPLY 

45 
5.5 
150 
117 
40 

IMPEDANCE 15 
PANEL-LAMP SHUNTING RESISTOR 45O 
DC OUTPUT CURRENT ]O 

HALF—WAVE RECTIFIER 

N~I TMOUT PANEL LAMP 

HEATER VOLTAGE 

HEATER CURRENT 

HEATER VOLTAGE(PIN }TO PIN 4) 

NEATER-TAP VOLTAGE (PIN 4 TO PIN 6) 

HEATER CURRENT (BETWEEN PINS } ~ ¢) 

AC PLATE- SUPPLY VOLTAGE S RMS 

FILTER INPUT CAPACITOR 

TOTAL EFFECTIVE PLATE- SUPPLY IMPEDANCE 

DC OUTPUT CURRENT 

DC OUTPUT VOLTAGE AT FILTER INPUT (APPROX.) 
FOR DC OUTPUT CURRENT OF 55 MA. 

FOR DC OUTPUT CURRENT OF 110 MA. 

TORE VOLTAGE DROP Ib 240 MA. DC 

45 45 45 voLTs 
5.5 5.5 5.5 voLTs 
150 150 150 NiA. 
117 117 117 VOLTS 
40 40 40 µf 

15 15 15 OHMS 

ZOO TOO ]5 OHMS 

$O 9O TOO MA. 

50110$ voLTs 
0.15 AMP. 

50 voLTs 
7.5 VOLTS 

150 MA. 

11] VOLTS 

40 µf 

15 OHMS 

110 MA. 

130 voLTs 
11O VOLTS 

Z1 VOLTS 
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TENTATIVE DATA 50DC4 

TUNG•SOL 
TYPICAL CIRCUIT FOR OPERATION 

WITH PANEL LAMP 

R s 

D—C OUTPUT 

• P- • ^ ^ 

— VV~ — — 

OTHER 

HEATERS 

RS = PANEL—LAIv1P SHUNTING RESISTOR 

DROP ACROSS R AT 0.15 AMPERE SHOULD EQUAL 

DIFFERENCE BETN~EEN LINE VOLTAGE AND TOTAL 
OF ALL RATED HEATER VOLTAGES 

D—C OUTPUT 

OTHER 

R HEATERS 

TYPICAL CIRCUIT FOR OPERA710N 

WITHOUT PANEL LAMP 

\ ~ 
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50EH5 

TUNo•so~ 
PENTODE 

MINIATURE TYPE 

2.375" 
MAX 

2.625" 
MAX 

i
GLASS BULB 

SMALL-BUTTON MINIATURE 

7 PIN $ASE E7-i 

OUTLINE DRAWING 

JEDEC 5-3 

FOR USE IN 

AUDIO OUTPUT STAGES OF 

RADIO AND TV RECEIVERS 

AND PHONOGRAPHS 

UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

K,G3 

BOTTOM VIEY! 

BASING DIAGRAM 

JEDEC 7CV 

THE SOEHS IS A POWER PENTODE IN THE 7PIN MINIATURE CONSTRUCTION. IT HAS BEEN SPECIFI-
CALLY DESIGNED FOR USE IN THE AUDIO OUTPUT STAGE OF RADIO AND TELEVISION RECEIVERS 
AND PHONOGRAPHS. EXCEPT FOR HEATER CHARACTERISTICS AND RATINGS, IT IS IDENTICAL TO 
THE bEHS, 12Eti5 AND THE 25EH5. 

DIRECTINTERELECTRODE CAPACITANCES-APPRox. 

WITHOUT EXTERNAL SHIELD 

GRID 1 TO PLATE 0.65 pf 

GRID 1 TO CATHODE &GRID 3, HEATER &GRID 2 17 pf 
PLATE TO CATHODE &GRID 3, HEATER &GRID 2 9 pf 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES •SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 50 VOLTS 150 MA. 

HEATER SUPPLY LIMITS: 
CURRENT OPERATION 150 * 70 MA. 

MAXIMUM PEAK HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 200 B VOLTS 

B 
THE DC COMPONENT MUST NOT EXCEED 100 VOLTS. 

 J 

TUNG-SOL ELE URIC INC., ELECTRON TUBE DIV I5I ON, BLOOMFI ELD, NEW JERSEY, U.S.A.. JANUARY 1, 196j PLATE s665j 



50EH5 

TUNG•SOL 

MAXIMUM RATINGS 

DESIGN MA%IMUM VALUES - 5 EE EIA STANDARD RS-239 

AMPLIFIER 

PLATE VOLTAGE -► 150 VOLTS 
GRID 2 (SCREEN-GRID) VOLTAGE ~ 130 VOLTS 
PLATE DISSIPATION ~ 5.5 WATTS 
GRID 2 INPUT -► 2 WATTS 
BULB TEMPERATURE (AT HOTTEST POINT ON BULB SUR FAC E) 220 °C 
GRID 1 CIRCUIT RESISTANCE: 

FOR FIXED-BIAS OPERATION 0.1 MEGOHM 
FOR CATHODE-BIAS OPERATION 0.5 MEGOHM 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE SUPPLY VOLTAGE 110 VOLTS 

GRID 2 SUPPLY VOLTAGE 115 VOLTS 
CATHODE RESISTOR 62 OHMS 
PEAK AF GRID 1 VOLTAGE 3 VOLTS 
ZERO-SIGNAL PLATE CURRENT 42 MA. 
SIGNAL PLATE CURRENT (MAX.) 42 MA. 
ZERO-SIGNAL GRID 2 CURRENT 11.5 MA. 
SIGNAL GRID 2 CURRENT (MAX.) 14.5 MA. 
TRANSCONDUCTANCE 14,600 IWIHOS 
PLATE RESISTANCE (APPROX.) 11,000 OHMS 
LOAD RESISTANCE 3,000 OHMS 
TOTAL HARMONIC DISTORTION 7 PERCENT 
SIGNAL POWER OUTPUT (MAX.) 1 .4 WATTS 

PUSH-PULL AF POWER AMPLIFIER - CLA55 AB1 
VALUES ARE FOR TWO TUBES 

PLATE SUPPLY VOLTAGE 140 VOLTS 

GRID 2 SUPPLY VOLTAGE 120 VOLTS 
CATHODE RESISTOR 68 OHMS 
PEAK AF GRID 1 TO GRID 1 VOLTAGE 9.4 VOLTS 
ZERO-SIGNAL PLATE CURRENT 47 MA. 
MAX. SIGNAL PLATE CURRENT 51 MA. 
ZERO-SIGNAL GRID 2 CURRENT 11 MA. 
MAX: SIGNAL GRID 2 CURRENT 17.7 MA. 
EFFECTIVE LOAD RESISTANCE (PLATE TO PLATE) 6000 OHMS 
TOTAL HARMONIC DISTORTION 5 PERCENT 
MAX.-SIGNAL POWER OUTPUT 3.8 WATTS. 

-► INDICATES A CHANGE. 



TENTATIVE DATA ~~ / 50EH5 
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Ef = 650 Volts 
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1 
Cathode Resistor = 62 Ohms 
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30 

20 

10 

0 

1.5 

I.0 

0.5 

0 

f 

p̀~ R~Tp~/I. 

,~~e 

~P~' 

\~~~R 

O 

.~O 

, 

2500 5000 7500 

LOAD RESISTANCE - OHMS 

10000 

PO
W

ER
 O

UT
PU

T 
- 

W
AT

TS
 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOM FI ELO. NEM JERSEY. U.S.A. SEPTEMBER 1. 1958 PLATE 15)25 





SOFAS 

TUGG•SOL 

POWER PENTODE 

MINIATURE TYPE 

GLASS BULB 

MINIATURE BUTTON 
1 PIN BASE E7-1 

OUTLINE DRAWING 
J EDEC 5-j 

COATED UNIPOTENTIAL CATHODE 

HIGH POWER SENSITIVITY 

FOR SERIES STRING RECEIVERS G3

8O TTOM VIEW 

BASING DIAGRAM 

J EDEC 7CV 

THE 5OFA5 IS A POWER PENTODE IN TIIE 7 PIN MINIATURE CONSTRUCTION. IT IS 
DESIGNED FOR LOW HEAT DISSIPATION THROUGH USE OF A LOW CURRENT HEATER. 
HEATER WARM-UP TIME (IN SERIES STRING APPLICATIONS) IS CONTROLLED FOR 

IMPROVED RELIABILITY. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID #1 TO PLATE 0.28 Pf 

INPUT; Gi TO (K+G3+G2+HJ 11 Pf 

OUTPUT: P TO (K+G3+G2+H) H.S ?'~ 

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

AVERAGE CHARACTERISTICS 5O VOLTS lOO A ~'~~~ 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION lOO+( B MA. 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC ZOO VOLTS 

TOTAL DC AND PEAK ZOO VOLTS 

HEATER WARM-UP TIME A 2O SECONDS 

MAXIMUM RATINGS 
U ESIGN MA%IMUM VALUES - $EE EIA $TAN DARD R$-2j9 

CLASS Al AMPLIFIER 

F'L ATE VOLTAGE 15O VOLTS 

GRID #2 VOLTAGE 1'JO VOLTS 

PLATE DISSIPATION 5.Z WATTS 

GRID #2 DISSIPATION 1.1 WATTS 

GRID #1 CIRCUIT RESISTANCE: 

FIXED BIAS O.1 MEGOHM 

CATHODE BIAS O.5 MEGOHM 

CONTINU EG ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSET. U. S. A, ~J UNE 1, 1961 PLATE •6198 



SOFAS 

TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATIN"u CHARACTERISTICS 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #1 VOLTAGE 

PEAK AF GRID #1 VOLTAGE 
2ER0- SIGNAL PLATE CURRENT 

MAX.-SIGNAL PLATE CURRENT 

ZERO- S16NAL GRID #2 CURRENT 
MAX.- SIGNAL GRID #2 CURRENT 

TR ANSCONDUCTANCE 

PLATE RESISTANCE (APPROX.) 

LOAD RESISTANCE 

MAX.- SIGNAL POWER OUTPUT 

TOTAL HARMONIC DISTORTION 

Z]O VOLTS 

11O VOLTS 

—7.5 voLTS 

7.5 VOLTS 

40 MA. 

41 MA. 

j MA. 

~ MA. 

SHOC //.MHOS 

13,000 OHMS 
Z5O0 OHMS 

I.5 WATTS 

lO PERCENT 

A 
NEATER RARM-UP TINE IS DEFINED AS THE TIME REQUIRED FOR THE VO RAGE ACP OGG THE NEATER TO REALM 

ROf OF ITS RAT EO VOLTAGE AF7 ER APP ITING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE HEATER IN SERIES RITN A RESISTANCE OF YA LUE j TINES THE NOMINAL HEATER OPERATING 

RESISTANCE. 

~. 

~~~ 



50FK5 

TUNE•=OL 

POWER PENTODE 
MINIATURE TYPE 

i 

i 

f 

COATED UNIPOTENTIAL CATHODE 

AUDIO OUTPUT AMPLIFIER 

IN AC/DC RECEIVERS 

ANY MOUNTING POSITION 
SMALL-BUTTON 
MINIATURE 

T PIN BASE ET-1 

OUTLINE DRAWING 
J EDEC 5-j 

G 1A 55 BU LD 

'GS

BASING DIAGRAM 

J EDEC 7CV 

BOTTOM VIEW 

THE 50FK5 IS A POWER PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. IT IS 
DESIGNrD FOR USE IN AC/DC RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES - APP Pox. 
WITHOUT EXTERNAL GNIELD 

GRID #i TO PLATE 0.65 pf 
GRID #1 TO CATHODE h GRID #3, HEATER & GRID #2 17 pf 
SLATE TO CATHODE # GRID #3, HEATER 6 GRID #2 9 pf 

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

AVERAGE CHARACTERISTICS 5O VOLTS ZOO MA. 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION lOOf6 MA. 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 2OG VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 2OOA

ATNE DC COMPONENT MUST NOT EXCEED 100 VOLTS. 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

PLATE voLTaGE 
CLASS Al AMPLIFIER 150 voLTs 

GRID #2 (SCREEN—GRID) VOLTAGE: 13O VOLTS 

GRID ,Yi (CONTROL—GRID) VOLTAGE: 

POSITIVE BIAS VALUE O VOLTS 

PLATE DISSIPATION jr WA77S 

GRID #2 INPUT 1,75 WATTS 

BULB TEMPERATURE (AT HOTTEST POINT) '225 of

MAXIMUM CIRCUIT VALUES 
GRID #L CIRCUIT RESISTANCE: 

FOR FIXED—BIAS OPERATION 

FOR CATHODE—BIAS OPERATION 

O.1 MEGOHM 

O.5 MEGOHM 

COM TINUED ON FOLLOWING PAGE 

7 UNG-SOL .E IECTRIC INC., ELECTRON TUBE DIVISION, Bl00MFIELO, NEW JERSEY, U. S.A.. AUGUST 1. 1961 PLATE +16244 



50FK5 

TUNO-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS 

PLATE-SUPPLY VOLTAGE 

GRID #2 SUPPLY VOLTAGE 

CATHODE RESISTOR 

PEAK AF GRID #1 VOLTAGE 

ZERO- SIGNAL PLATE CURRENT 

MAX.-SIGNAL PLATE CURRENT 

ZERO- S16NAL GRID #2 CURRENT 

MAX.-SIGNAL GRID #2 CURRENT 

PLATE RESISTANCE (APPROX.) 

TR ANSCONDUCTANCE 

LOAD RESISTANCE 

TOTAL HARMONIC DISTORTION 

MAX.-S16N AL POWER OUTPUT 

ILO VOLTS 

115 vol_rs 
62 OHMS 

3 VOLTS 

32 MA. 

32 MA. 

8.5 MA• 

12 MA. 

14000 OHMS 

12800 µMHOS 

3000 OHMS 

8 PERCENT 

1.2 WATTS 

 J 



TENTATIVE DATA 50FY8 

~~~ 
"•- 

8 
-► 

MAX. 

t 

3 ~" s 
MAX. 

13" 2 ie 
MAX. 

GLASS BULB 

TUNG•SOL  ~ 

TRIODE-PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

50 VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIE9~ 

9E% 

THE 50FY8 IS A COMBINED TRIODE AND BEAM POWER PENTODE IN THE 9 PIN MINI 
ATURE CONSTRUCTION. IT IS DESIGNED PRIMARILY FOR USE IN LOW—COST STEREO 
SYSTEMS. 

RATINGS 
I NT ER PRET EO ACCORDING TD DESIGN MAXIMUM SYSTEM 

TRIODE PENTODE 
SECTION SECTION 

HEATER VOLTAGE jG VOLTS 

MAXIMUM PLATE VOLTAGE 15O 15O VOLTS 

MAXIMUM GRID #2 VOLTAGE --- 15O VOLTS 

MAXIMUM PLATE DISSIPATION 1 lO WATTS 

MAXIMUM GRID #Z DISSIPATION --- 3 WATTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 

FIXED BIAS 1.O O.5 MEGOHM 

CATHODE BIAS 3.O 1.O MEGOHM 

MAXIMUM PEAK HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE TO CATHODE ZOO VOLTS 

HEATER POSITIVE TO CATHODEA ZOO VOLTS 

A OC COMPCN ENT NOT TO EXCEED 100 VOLTS MAXIMUM. 

TYPICAL OPERATION 
FOR ONE CHANNEL STEREO AMP LI EI ER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE SUPPLY VOLTAGE 

GRID #2 SUPPLY 

GRID #2 RESISTOR, EACH PENTODE 

CATHODE BIAS RESISTOR 

LOAD RESISTANCE 

REQUIRED EACH TRIODE INPUT AF VOLTAGE 
FOR 6.0 WATTS OUTPUT 

STEREO POWER OUTPUT 

EACH PUSH-PULL 
TRIODE PENTODES 

50 voLTs 
0.15 AMP. 

125 125 VOLTS 

___ 125 VOLTS 

___ 1000 OHMS 

1800 62 OHMS 
220,000 4000 OHMS 

(P TO PJ 

0.3 --- VRMS 

G.O WATTS 

y t CONTINU EO ON FOLLOWING PAGE J

T UNG-SOL ELECTRIC INC., ELELTftON TUBE DIVISION, BLOOMFI ELD, NF.W JERSEY, U.S.A., JULY 1, 1960 PLATE N5915 



50FY£~ TENTATIVE DATA 

r  TUNO•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

AVERAGE CHARACTERISTICS 

CLASS A AMPLIFIER — EACH SECTION 

HEATER VOLTAGE 5O VOLTS 

HEATER CURRENT 0.15 AMP. 

PLATE VOLTAGE 1'25 125 VOLTS 

GRID #2 VOLTAGE --- 1Z5 VOLTS 

GRID #1 VOLTAGE -1.5 --- VOLTS 

CATHODE BIAS RESISTOR --- 12O OHMS 

PLATE RESISTANCE (APPROX.) 17000 SOOO OHMS 

TRANSCONDUCTANCE Z7OO 7500 µMHOS 

PLATE CURRENT, ZERO SIGNAL Z.5 7O MA. 

PLATE CURRENT S MAXIMUM SIGNAL --- E)6 MA. 

GRID #2 CURRENT S ZERO SIGNAL lO MA. 

GRID #2 CURRENT S MAXIMUM SIGNAL 19 MA. 

LOAD RESISTANCE 2000 OHMS 

POWER OUTPUT AT 10% DISTORTION --- 3 WATTS 

AMPLIFICATION FACTOR 46 ---

TWO TUBE 6 WATT STEREO AMPLIFIER 

STEREO 
CARTRIDGE 

.02 wf 

— Primary = 4000 ~ C.T. 

— Secondary (One side to C.T.) = Voice Coil Impedance 
of Oae Speaker 

TZ — Primary = 1000 ,{Z 

— Secondary = 1/2 Voice Coil Impedance of 0~~ Speaker 

 J 



TENTATIVE DATA 50FY8 
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50HK6 

TUNG•SOL 

BEAM PENTODE 

MINIATURE TYPE 

.750"_ COATED UNIPOTENTIgL CATHODE 
MAX 

2.375" 
MAX 

2.625' 
MAX 

GLASS BULB 
MINIATURE BUTTON 

7 PIN BASE E7-1 

OUTLINE DRAWING 

J EDEC 5-j 

FOR AF POWER 

AMPLIFIER APPLICATIONS 

ANY MOUNTING POSITION 

-f 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 7FZ 

THE 50HK6 IS A POWER PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. IT IS 
DESIGNED PRIMARILY FOR USE IN THE AUD10—FREQUENCY POWER OUTPUT STAGE OF 
RADIO RECEIVERS AND FOR PEAK CURRENT LIMITATION. FEATURES OF THE TUBE 
INCLUDE HIGH POWER SENSITIVITY AT LOW PLATE ANO SCREEN VOLTAGES AND A 
HEATER TAP TO PERMIT OPERATION OF PANEL LAMP. 

DIRECT INTERELECTRODE CAPACITANCES — ;,-Pa x. 
WITHOUT EXTERNAL SHI ELD 

GRID #1 TO PLATE: (G1 TO P) O.7 F= 
INPUT: G1 TO (H'HKtG 2'HG 3) 14 ps 
OUTPUT: P TO (H+K+G2+G3) 9.O 

HEATER RATINGS AND CHARACTERISTICS 
DESIGN MA%I MUM yALU EG- SEE EI A STANDARD RS-2j9 

AVERAGE CHARACTERISTICS 

HEATER TAP VOLTAGES4

HEATER SUPPLY LIMITS: 

CURRENT OPERATION 

MAXIMUM HEATER CATHODE 

HEATER NEGATIVE WITH 

TOTAL OC AND PEAK 

HEATER POSITIVE WITH 

DC 

TOTAL DC ANO PEAK 

A 
WITHOUT PANEL LAMP. 

5O VOLTS 150 MA. 

~.O VOLTS 

150+10 MA. 

VOLTAGE: 

RESPECT TO CATHODE 

ZOO vCLTS 

RESPECT TO CATHODE 

lOO VOLTS 

2OO VOLTS 

CONTINUED ON FOLLOWING PAGE 

--e INDICAT ES A CHANGE. 

T UNG-SDL ELECTRIC INL., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A. NOVEMBER 1, 196j PLATE x6826 
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5QH K6 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2j9 

HEATER TAP VOLTAGE WHEN PANEL LAMP FAILS RMS 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

PLATE DISSIPATION 

GRID #2 DISSIPATION 

GRID #1 CIRCUIT RESISTANCE 

WITH FIXED BIAS 

WITH CATHODE 81AS 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLI~IF 

14 VOLTS 

15O VOLTS 

130 voLTs 
5.5 WATTS 

1.1 WATTS 

O.1 ME60HM5 

O.5 MEGOHMS 

PLATE VOLTAGE 11O VOLTS 

GRID #2 VOLTAGE 110 VOLTS 

6A ID #1 VOLTAGE —7.5 VOLTS 

PEAK AF GRID #1 VOLTAGE 7.5 VOLTS 

PLATE RESISTANCE, APPROX. lO OOO OHMS 

TRANSCONDUCTANCE 7500 µMHOS 

ZERO—SIGNAL PLATE CURRENT 49 MA. 

MAX.—SIGNAL PLATE CURRENT jE~ MA. 

ZERO—SIGNAL GRID #2 CURRENT 4.O MA. 

MAX.—SIGNAL GRID #2 CURRENT H.5 MA. 

LOAD RESISTANCE 2500 OHMS 

TOTAL HARMONIC DISTORTION~ (APPROX.) 9 PERCENT 

MAX.—SIGNAL POWER OUTPUT 1.9 WATTS 

THE 50H K6 MAS A NEATER TAP. WHICH MA7 BE USED FOR OPERATING A 6.j-VOLTS 750-MILLIAMPERE PANEL 
LAMP IN EQUIPMENT EMPLOYING SEMICONDUCTOR RECTIFIERS. THE TABLE BELOW GIVES THE REQUI REO VALUES 
OF PANEL-LAMP SHUNTING RESISTOR FOR VARIOUS RECTIFIER LOAD CURRENTS. 

SHUNTING RESISTOR REQUIRED WITH PANEL LAMP NUMBER 40 OR NUMBER 47 

SEE TYPI CAL 

HEATER VOLTAGE 

(PIN 3 TO PIN 4) U5 45 

CI RCUIT 

45 45 45 45 45 VOLT; 

NEATER—TAP VOLTAGE 

PIN 4 TO PIN 6) 5.0 5.4 5.5 5.5 5.5 5.5 5.5 voLrs 
HEATER CURRENT 

(BETWEEN PINS 3 & 6) 150 150 150 150 150 150 150 MA. 

PANEL—LAMP SHUNTING RESISTOR --- --- 370. 175 120 ,fl8 73 oHMs 
RECTIFIER LOAD CURRENT$ 60 70 80 90 100 110 12G MA. 

B 
HIGHER LOAD CURRENTS WILL REQUIRE SMALLER VALUES OF PANEL-LAMP SHUNTING RESISTOR. FOR MAXIMUM 
PANEL-LAMP LIFE. THE SHUNTING RESISTOR SHOULD BE SELECTED TO ALLOW A PANEL-LAMP VOLTAGE OF 5.5 
VOLTS WI TN FULL RECTIFIER LOAD CURRENT. 

CONTINUED ON FOLLOWING PAGE 



50HK6 

TUNG•SGL 

TYPICAL CIRCUIT FOR OPERATION 

WITH PANEL LAMP 

AC 
LINE 

PANEL 
LAMP 

• ~--
~~ RSA'

RECTIFIER 

OTHER 
HEATERS 

LOAD 

RS =PANEL-LAMP SHUNTING RESISTOR 

DROP ACROSS R AT 0.15 AMPERE SHOULD EQUAL 

DIFFERENCE BETWEEN LINE VOLTAGE AND TOTAL 

OF ALL RATED HEATER VOLTAGES 

'UNG—SOL ELF CTRIC INC., ELECTRON TUBE DIVISION, 9LOOMFI ELO, NEM JERSEY, U. S. A. ,J ANUARY 1, 1962 PIATE :e6j'_-





50L6GT 

TUNG-SOL 

BEAM PENTODE 

1 3 ~~ ~{ 

MAX 

1 
23. 

4 
MAX. 

1
9` 
32 

MOX 

GLASS BULB 

3 5. 

6 
MAX. 

COATED UNIPOTENTIAL CATHODE 

HEATER 

50 VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

INTERMEDIATE SHELL 
7 PIN OCTAL 

lAL 

THE 50L6GT IS DESIGNED FOR SERVICE IN THE OUTPUT STAGE OF AC/DC RECEIVERS. 
IT DELIVERS A HIGH POWER OUTPUT WITH HIGH POWER SENSITIVITY FROM LOW 
SUPPLY VOLTAGES. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 5O VOI TS 
MAXIMUM PLATE VOLTAGE 2OO VOLTS 
MAXIMUM GRID #2 VOLTAGE 125 VOLTS 
MAXIMUM PLATE DISSIPATION LO WATTS 
MAXIMUM GRID #2 DISSIPATION 1.25 WATTS 
MAXIMUM GRID #i CIRCUIT RESISTANCE (FIXED BIAS) O.1 MEGOHM 
MAXIMUM GRID #1 CIRCUIT RESISTANCE (SELF BIAS) O.5 MEGOHM 

MAXIMUM HEATER—CATHODE VOLTAGE:f—

HEATER NEGATIVE WITH RESPECT TO CATHODE 
OC AND PEAK 2OO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC lOO VOLTS 
DC AND PEAK 2OO VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 5J 5O VOLTS 

HEATER CURRENT 0.15 0,15 AMP. 

PLATE VOLTAGE 11O ZOO VOLTS 

GRID #2 VOLTAGE 11O 125 VOLTS 

GRID #1 VOLTAGE -7.5 O VOLTS 

CATHODE BIAS RESISTOR O iHO OHMS 

PEAK AF GRID #1 VOLTAGE 7. J~ B. Fj VOLTS 

PLATE RESISTANCE (APPROX.) 13 OOO ZH OOO OHMS 

TRANSCONDUCTANCE H OOO S OOO (.I.MHOS 

ZERO—SIGNAL PLATE CURRENT 49 4E) MA. 

MAXIMUM—SIGNAL PLATE CURRENT SO 47 MA. 

ZERO—SIGNAL GRID #2 CURRENT 4 2.2 MA. 

MAXIMUM—SIGNAL GRID #2 CURRENT lO 8.5 MA. 

LOAD RESISTANCE 2 OOO 4 000 OHMS 

TOTAL HARMONIC DISTORTION (APPROX.) lO lO PERCENT 

POWER OUTPUT 2.1 3.8 WATTS 

--► IYOICATES A CHANGE. 

TUXB—SOL EI ECTRIC YXC. ELECTRON TUBE 01 VISION BLOOMFIELo. xEw JERSEY. U.S.A. APRIL 1, 1959 PLATE Y5487 
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PENTODE CONNECTION 
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PENTODE CONNECTION 

Eo2 = 110 Volts 

  ~C2 

  ~C1 

 `ot , ~ 

~  ~ 5 ~ -~ ~ _ +4 
t +2 

00 50 100 150 200 250 300 
PLATE VOLTS 

I



PLATE 
2690 

JU XE 1 
1951 

C25L6, 25L6GT) 50L6GT 

, , 
~ ~ ,~~ ~ 50L6GT 

 -~ + O ~ TRIODE CONNECTION 

- ~~ — Eq = 50 Volts 
A
M
P
E
R
E
S
 

N
 

CT
1 Ib 

—~---~c 

I o~ 

IN~:~A ~ loo 

~

~~ 

~ ~ _.- 

75 , ti0 

~ ti

~~' o ~ ~ , ~ 

~~~~_/~■■~~~~~~ ti~ 5 

~ - - Ilt +15 ~~.~~~~— °~ ~ _ x ~ —~— 

i I~~ ~ ~/~/~~ 
~ 

_. 
50 100 150 200 250 300 

PLATE VOLTS 
_ 

PO
WE
R 

OU
TP
UT
 
(
Po
)
 -
 W
A
T
T
S
 

2 
__

 
- 

_ 
N

 
W

 
_
..
 

_
_

_
_

~
 ~_~~ 

~
 

_O
 

~
 

G
 

T
O
T
A
L
 
HA

RM
ON

IC
 D
IS
TO
RT
IO
N 
-
 P
E
R
C
E
N
T
 - 

50L6GT 
PENTODE CONNECTION 

Et = 50 Volts 
Eb = 200 Volts 
EoZ = 110 Volts 

_ 

~ Eo1 = -8 Volts 
—

~ 
- Esi q 5.65 Volts RMS ~ 
~ p 

\ ~ Dist. 
\ —~ 

~~_~~~~ 
~~ 

"0 1000 2000 3000 4000 500A 6000 
LOAD RESISTANCE (RL) - OHMS 

I I I I I 1 1 
C OPY RIO MT 19 ~G BY TU NG~SOL LAMP WORI(5 INC. ELECTRONIC TUBE DIVISION NEW ARA, NEW JERSEY. U.5 A 





50Y6GT/G 
TUNG•SOL 

THIN DIODE HIGH VACUUM RECT{F1ER 

PLATE 
xo63-z 

JUNE 5 

~ I6   

VOLTAGE DOUBLER 
M Ax. 

T-9 ~3' 
2 q 

MA%. 35 . 
6 

MA%.' 

I5. 
16 y , 

~ — MA%. 

UNIFOTENTIAL CATHODE 

HEATER 

50 VOLTS 0.15 AMPERE 

AC OR DC 

GLASS BULB 

INTERMEDIATE 7 PIN OCTAL BASE 

G-7Qa 

BOTTOM VIEW 

THE TUNG—SOL 50Y6GT/G IS DESIGNED PRIMARILY FOR SERVICE AS A POWER RECTI—

FIER IN AC — OC RECEIVERS. TWO SEPARATE kECTIFIER SECTIONS PERb11T USItJG 

THE TUBE AS A VOLTAGE GOUBLER, FULL WAVE RECTIFIER OR HALF WAVE RECTIFIER. 

FOR HALF WAVE OPERATION THE TWO SECTIONS MAY BE OPEkATED SEPARATELY, OR 

IN PARALLEL TO iiEDUCE TUBE DROP. ITS RATINGS AND ELECTRICAL CHARACTERIS—

TICS AkE IDENTICAL TO THOSE OF THE 2525 ANU THE 25ZGGT/G. 

RATINGS 

MAXIMUM AC PLATE VOLTAGE (RMSJ 

MAXIMUM DC NEATER TO CATHODE POTENTIAL 

MAXIMUM PEAK INVERSE VOLTAGE 

MAXIMUM STEADY—STATE PEAK PLATE CURRENT 

TUBE VOLTAGE DROP 

AT 15O MA. PER PLATE 

PER PE AT F' 

235 

350 

700 

v5o 

22 

VOLTS 

VOLTS 

VOl•TS 

MA. 

VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

VOLTAGE DOUBLER 

AC VOLTAGE PER PLATE ~RMS~YAx. 

OC OUTPUT CURRENT 
MAx. 

TOTAL EFFECTIVE PLATE SUPPLY IMPEDANCE PER PLATE 
YIN.A 

M ALF FULL 
M AVE WAVE 

i17 117 VOLTS 

75 75 Ma. 

30 15 oRMs 

A AXEN FILTER CONDENSER$ LARGER TM AM 40 UFDS ARE USED IT YAY BE NECESSARY TO ADD AODITIOM AL 

PLATE SUPPLY IYPED ANCE. 

FOR "I MT ERPR ET AT IOM OF RATINGS" REFER TO FR OMT OF BOOK. 

CONTINUED NE%T PAGE 

1941 

 J 
COPYRIGHT 1p41 BY TUNG-SOL ELECTRIC INC. c LECTRON TUBE DI"I~ION NFWAR K. NEW JERSE V. U. S.A 



50Y6GT/G 

TUltG-SOL 

HALF WAVE RECTIFIER 

AC PLATE VOLTAGE PER PLATE ~RMS~ 11] 150 235N"'• voLrs 
DC OUTPUT CURRENT PER PLATE ~"A' ]5 ]5 ]5 MA. 

TOTAL EFFECTIVE PLATE SUPPLY 15 uO 100 OHMS 

IMPEDANCE PER PLATE NI N.A 

A NM EN FILTER CONDENSER$ LARGER THAN 40 UFDS ARE USED IT NAT BE NECESSApT TO ADD ADDITIONAL 
PLATE SUPPLY IMP EDAM CE. 

 J 
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Ef•= 50 V'. 
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Eq = 50 V. 

Einput = 117 V. RMS 

VOLTAGE DOUBLER 

HALF-WAVE RECT FIER 
TWO PLATES IN PAR ALLEL 

CONDENSER 

~'

N PUT 

C=32 of 

4 µf 

I PI ATE 
1064-1 

25 50 75 100 125 

DC LOAD IN MILLIAMPERES 

150 175 
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TENTATI V E DATA 60FX5 

GLASS BULB 

TUNG•SGL 

PENTODE 

MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HEATER 

60t10~ VOLTS 0.1 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL- BUTTON MINIATURE 

7 PIN BASE 

7CV 

THE 60FX5 IS A POWER PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. IT IS 
INTENDED FOR USE IN THE OUTPUT STAGES OF AUDIO AMPLIFIERS DESIGNED TO 
OPERATE FROM TRANSFORMERLESS AC OR AC/DC POWER SUPPLIES. THE 60FX5 IS 
PARTICULARLY SUITABLE FOR USE IN TWO-TUBE SERIES-STRING STEREO-AMPLIFIER 
SYSTEMS. 

DIRECT INTERELECTRODE CAPACITANCES - APPRox. 
WITN OUT EXTERNAL SHIELD 

GRID #i TO PLATE 0,6Ej µµf 

GRID #i TO CATHODE h GRID #}, GRID #2 & NEATER ].~ µµf 

PLATE TO CATHODE & GRID #}~ GRID #2 8, HEATER 9 µµ.f 

RATINGS 
INTERPRETED ACCORDING TO DESIGN NA%INUN SY ST ENB

CLASS Al AMPLIFIER 

HEATER VOLTAGE 6Of 10% VOLTS 

MAXIMUM PLATE VOLTAGE 150 VOLTS 

MAXIMUM GRID #2 (SCREEN- GRID) VOLTAGE 13O VOLTS 

MAXIMUM GRID #i (CONTROL- GRID). VOLTAGE: 

POSITIVE-BIAS VALUE O VOLTS 

MAXIMUM PLATE DISSIPATION 5•S WATTS 

MAXIMUM GRID #2 INPUT 2 WATTS 

MAXIMUM PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 2OOA VOLTS 

BULB TEMPERATURE (AT HOTTEST POINT ON BULB SURFACE) 225 ~C 

MAXIMUM GRID #i CIRCUIT RESISTANCE: 
FOR FIXED-BIAS OPERATION O.1 MEGOHM 

FOR CATHODE- BIAS OPERATION O.5 MEG OHM 

CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 6Ot lO$ VOLTS 

HEATER CURRENT O.1 AMP. 

PLATE-SUPPLY VOLTAGE ILO VOLTS 

GRID #2 SUPPLY VOLTAGE 115 VOLTS 

CATHODE RESISTOR 62 OHMS 

PLATE RESISTANCE (APPROX.) 17 500 OHMS 

TRANSCONDUCTANCE 13 500 µMHOS 

PLATE CURRENT 36 MA. 

GRID #2 CURRENT lO MA. 

CONTINUED ON FOLLOWING PAGE 

 J 
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60FX5 TENTATIVE DATA 

TUNo•ao~ 

COriTINUEO FROM PRECEDING PAGE 

TYPICAL OPERATION 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE SUPPLY VOLTAGE 

GRID #2 SUPPLY VOLTAGE 

C ATHOOE RESISTOR 

PEAK AF GRID #1 VOLTAGE 

ZERO-SIGNAL PLATE CURRENT 

MAX.-SIGNAL PLATE CURRENT 

ZERO-SIGNAL GRID #2 CURRENT 

MAX.-SIGNAL GRID #2 CURRENT 

LOAD RESISTANCE 

TOTAL HARMONIC DISTORTION 

MAX.- SIGNAL POWER OUTPUT 

ATNE OC COMPONENT NUST NOT E%GEED 100 VO L75. 

6Ot1O;( VOLTS 

O.1 AMP. 

11O VOLTS 

115 voLTs 
6Z OHMS 

3 voLTs 
36 MA. 

35 MA. 

10 MA. 

12 MA. 

3 000 OHMS 
$ PERCENT 

1.3 waTrs 

S 
DESIGN-NAAIMUY PATINGS ARE 11YITING VALUES OF OPERAT ING ANO ENVIRONY ENTAL CONDITIONS APPLICABLE 
TO A BOG ET ELECTRON DEVICE Of A SPECIFIED TYPE AS DEFINED BY ITS PUBIISMEO DATA, AND SHOULD 
NOT BE E%CEEDED UN OER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES iNESE 
VALUE$ TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAN ING RESPONSIBILITY FOR THE 
EFFECT$ OF CN ANGES IN OPERATING CON 01710,NS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
E OUIPY ENT MANUFACTURER $MOULD DESIGN SO TM AT INITIALLY AND THROUGHOUT LIFE NO DESIGN-YA%IYUY 
Y ALUE FOR THE INTENDED SERVICE IS E%CEEDED KITH A BOGEY DEVICE UNDER THE NORST PROPAB LE 
OPERATING CONDITIONS NITN RESPECT TO SUPPLY-VOLTAGE VARIATION, EOUIPNENT CON PONEN7 VARIATION, 
E OUIPNENT CONTROL ADJ USTYEN T. LOAD VARIATION, SIGNAL VARIATION, ANn FNVIpON Ai. NT4L CONDITION S. 

 J 

100 

w 

i 80 <_
J 
J 

S 

a 
60 

V 

N 

O 
,~ 40 

0 

20 

J 
a 

I 1
60FX5 

Ef = 60 Volts 

Grid #2 Vo}ts = 115 

GRID #1 VOLTS E~i

  E~i= O 
 ~' 

-4 

2 
T 

- - -4 

-5 
I

25 50 75 100 125 150 
PLATE - VOLTS 

I 



TENTATIVE DATA 60FX5 

60FX5 
Ef = 60 Volts 

Plate Supply Volts = 110 
Grid #2 Supply Volts = 115 
Cathode Resistor (ohms) = 62 

Cathode-Bypass Capacitor (µf) = 100 
Signal Volts (rms) = 2.1 
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70L7GT 

TONG-SOL 

COMBINED HALF WAVE RECTIFIER 
AND BEAM POWER AMPLIFIER 

PLATE 
1633 

nov. 30 
1945 

1 3" 
f 16 -.. 

MAX. 

T-9 

I 61 _~ 
MAX 

2~ ~~ 
MAX 

7" 
3 61
MAX. 

COATED UNIPOTEN7IAL CATHODES 

HEATER 

70 VOLTS 0.15 AMPERE 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEM 

INTERMEDIATE SHELL 
8-PIN OCTAL 

GLASS BULB 

THE 70L7GT IS A COMBINED RECTIFIER AND POWER OUTPUT BEAM TETRODE DE-
SIGNED FOR SERVICE IN AC-DC RECEIVERS. 

RATINGS 
I MTERPRETED ACC OPOING 70 RMA STAk0AR0 M8-210 

HEATER VOLTAGE ~AC OR DC~ 

HEATER CURRENT 

70 
0.17 

VOLTS 

AMP. 

RECTIFIER UNIT 

MAX. PEAK INVERSE PLATE VOLTAGE 35O VOLTS 

MAX. PEAK PLATE CURRENT !{'2O MA. 

MA%. DC HEATER-CATHODE POTENTIAL 175 VOLTS 

WITH CONDENSER-INPUT FILTER: 

MA%. AC PLATE VOLTAGE ~P.MS~ 117 VOLTS 

MAX. DC OUTPUT CURRENT 7O N4A. 

MIN. TOTAL EFFECTIVE PLATE SUPPLY IMPE DA NCEA LS OHMS 

AMPLIFIER UNIT 

MAX. PLATE VOLTAGE 117 VOLTS 

MAX. SCREEN VOLTAGE 117 VOLTS 

MAX. PLATE DISSIPATION 5,O WATTS 
MA%. SCREEN DISSIPATION 1.0 WATT 

HEATER-CA TJI ODE VOLTAGE AS LOW AS POSSIBLER

A WHEx A fILTER-INPUT CONDENSER EXCEEDING 40 lif IS uSEO~ MORE PLATE SUPPLY IMPEDANCE M0.Y 9E 

NECESSARY TO LIMIT THE PEAK PLATE LUR RE NT TO THE RATED VALUE. 

B OBTA IMED BY CONNECTING PIN K2 TO THE SIpE OF TnE LINE OPPOSITE THAT TO WHICH PINS A7 AND 
XB ARE CONNECTED. 

G OXTIHDED On FOLL OWInG PARE 
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70L7GT 

TONG-SOL 

C OMT INUEO FRD[ IRE CED ING ►AGf 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE ilO VOLTS 

SCREEN VOLTAGE 11O VOLTS 

GRID VOLTAGE 7. rj VOLTS 

PEAK AF GRID VOLTAGE ~,5 VOLTS 

Z ER O—SIGNAL PLATE CURRENT 4O MA. 

ZERO—SIGNAL SCREEN CURRENT ~APPROX.~ 3 MA. 

MAX.— SIGNAL PLATE CURRENT 43 MA. 

MA X,— SIGNAL SCREEN CURRENT (APPR O%.~ G MA. 

GR ID RES IS TOF MAX. ~ 
FIXED BIAS O.1 MEGOMM 
CATHODE BIAS O.5 ME GOMM 

PLATE RESISTANCE IS OOO OHMS 

LOAD RESISTANCE 2000 OHMS 

TRANSCONDUC TA NCE 7j0O ILMHOS 

MA%.— SIGNAL POWER OUTPUT 1.$ WATTS 

TOTAL HARMONIC DISTORTION LO PER CENT 

SIMILAR fIPB R818R 88C8: Rectifier unit si[i iar to types 11783 and 
1178VCf; a[gltifier unit so[ewAat si[i1ar 
to types 25LBG;35A5,35LBC. 

~ 25 

100 

N 
W 
DC 

75 a 
~50 
4 
J 
O_ 

25 

0 

1

 r -"~ _ 0 
Control-Grid Volts = 

Ecs  

2.5 

70L78T 

Ampl ifier Unit 

Ef = 70 Volts 

Screen Volts = 110 

-5.0 

_7.5 

-10.0 

`~ I t  
 -12.5 _, 

-15.0 — 
1 T'

25 50 75 100 125 150 175 200 
PLATE VOLTS 

PLATE 
i63R 

N DV. 30 
19N5 
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70L7G~ 
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70L7GT 

70L76T 

Ampl ifier Unit 
Ef = 70 Volts Plate Volts. = 11U 

Screen Volts 110 Control Volts = -7.5 
Signal (RM5) = 5.3 
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117L7/ M7GT 

TUNO.80L 

DIODE-BEAM PENTODE 

~~ lea' 
MAX 

T-9 2.875~~ 
MAX 

3.438 
MAX 

GLASS BULB 

INTERMEDIATE SHELL 

8 PIN OCTAL BB-6 
OUTLINE DRAWING 

JEDEC 9-15 

FOR 

POWER RECTIFIER AND 

AUDIO OUTPUT APPLICATIONS 

COATED UNIPOTENTIAL CATHODES K G3,K 

ANY MOUNTING POSITION BOTTOM VIEW 

BASING DIAGRAM 

JEDEC SAO 

THE 117LNM7GT COMBINES AHALF-WAVE RECTIFIER AND A BEAM POWER AMPLIFIER IN THE 
SAME ENVELOPE. IT IS DESIGNED FOR AC DC SERVICE FROM A 117 VOLT LINE IN TtiREE WAY 

PORTABLE RECEIVERS. IT HAS FOUND USE IN A NUMBER OF OTHER APPLICATIONS. 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES-SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 117 VOLTS 90 MA. 

LIMITS OF SUPPLJED VOLTAGE 117±12 VOLTS 

MAXIMUM DC HEATER-CATHODE VOLTAGE 175 VOLTS 

MAXIMUM RATINGS 

DESIGN CENTER VALUES - SEE EIA STANDARD RS-239 

AC PLATE VOLTAGE, RMS 

PEAK INVERSE VOLTAGE 

STEADY-STATE PEAK PLATE CURRENT 

PLATE VOLTAGE 

GRID 2 VOLTAGE 

PLATE DISSIPATION 

GRID 2 DISSIPATION 

DIODE UNIT 

PENTODE UNIT 

CONTINUED ON FOLLOWING PAGE 

117 VOLTS 

350 VOLTS 

450 MA. 

117 VOLTS 

117 VOLTS 

6.0 WATTS 

1.0 WATTS 

J 
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117L7/ M7GT 

r 

TUMG•SGL 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND OPERATING CONDITIONS 

DIODE UNIT 

TUBE VOLTAGE DROP: 

MEASURED WITH APPLIED DC AT 150 MA PLATE CURRENT 

HALF-WAVE POWER RECTIFIER 

16 VOLTS 

AC PLATE VOLTAGE, RMS 117 VOLTS 

DC OUTPUT CURRENT 76 MA, 

MINIMUM TOTAL EFFECTIVE PLATE SUPPLY IMPEDANCE 15 OHMS 

PENTODE UNIT 

CLASS Al AUDIO POWER AMPLIFIER 

PLATE VOLTAGE 105 VOLTS 
GRID2 VOLTAGE 105 VOLTS 

GRID VOLTAGE -5.2 VOLTS 
PEAK AF GRID VOLTAGE 5.2 VOLTS 

ZERO-SIGNAL PLATE CURRENT 43 MA. 

MAXIMUM-SIGNAL PLATE CURRENT 43 MA. 

ZERO-SIGNAL GRID 2 CURRENT (NOMINAL) 4 MA. 

MAXIMUM-SIGNAL GRID 2 CURRENT (NOMINAL) 5.5 MA. 

PLATE RESISTANCE (APPROX.) 17,000 OHMS 
TRANSCON DUCTANCE 5,300 pMHOS 

LOAD RESISTANCE 4,000 OHMS 

TOTAL HARMONIC DISTORTION 5.0 PERCENT 

MAXIMUM-SIGNAL POWER OUTPUT 0.85 WATT 



117 L7/M7GT 
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117 L7/ M7GT 

9 

DIODE UNIT 

Ef = 117 Volts 
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117 Z3 

TONG-SOL 

DIODE 

MINIATURE TYPE 

PLATE 

2093 

ocT. 1, 
19X8 

3' 

rMAx.

2 f3' I 
8 i 

Mnx 
25. 

8 
MAx 

II I II  ~1 
GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

117 VOLTS UO MA. 

AC OR DC 

ANY MOUNTING POSITION 
NOTE: 00 NOi USE PIN •1 ON 

S OCNET AS TIE POST. 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

THE 11723 IS A MINIATURE CATHODE-TYPE, CLOSE-SPACED HALF-WAVE RECTIFIER 
DESIGNED FOR SERVICE IN THREE-WAY PORTABLE RECEIVERS. THE 117 VOLT 
HEATER PERMITS DIRECT, ACROSS THE LINE, HEATER OPERATION WITHOUT NEED 
FOR A DROPPING RESISTOR. 

RATINGS 
IMTEPPRE TED ACCORDING TO RNA STANDARD MB-210 

HEATER VOLTAGE 117 VOLTS 

MAXIMUM DC HEATER—CATHODE VOLTAGE 
CATHODE POS iT IVE 175 VOLTS 
CATHODE NEGATIVE LOO VOLTS 

MAXIMUM AC PLATE VOLTAGE ~R M5;~ 117 VOLT$ 

MAXIMUM PEAK INVERSE VOLTAGE SSO VOLTS 

MAXIMUM STEADY—STATE PEAK PLATE CURRENT 54O MA. 

MAXIMUM STEADY—STATE DC OUTPUT CURRENT 9O MA. 

MAXIMUM TRANS IF N7 PEAK PLATE CURRENT 2.5 AMP. 

TUBE VOLTAGE DROP: MEASURED WITH TUBE 
C CNDUCTING 180 MA. PLATE CUR Rf N1 '22,5 VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HALF-WAVE RECTIFIER 

HEATER VCL TA 6E 

HEATER CURRENT 

AC PLATE SUPPLY VOL TA GE (RMSI 

DC OUTPUT VOLTAGE 

DC OUTPUT CURRENT 

EFFECTIVE PLATE SUPPLY IMPEDANCE 

INPUT CONDENSER 

117 voLTs 
4O MA. 

117 VOLTS 

1)~ VOLTS 

90 MA. 

2O OM MS 

30 µf 

SIMILAR TPPB RRrRR6NC8: Sa>Re l+e nerai cha +ac to ris tics as type 119ZUCT; 
s D+aew atstini Jar to the rectifie+ unit of Lyge 
~olTcr. 

r 

r 

f 

r 

r 

F 

--1 INDICATES N CX aNGE OR ADDITIOx. 
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STANDARD ELECTRON TUBES 
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SERIES REGULATOR TUBES 

r R Y A Y'~l V~ -- 

SERIES REGULATOR TUBES 

POWER DISSIPATION 

Total Plate Dissipation 26 to 30 W. 60 W. 100 W. 

Low Mu 6AS7G 
6080WA* 

6336 
6336A* 

7241* 

Medium Mu 5998 6528* 7242* 

TYPICAL VALUES FOR REGULATOR SERVICE PER TUBE 

Type 
Total Plate 
Current 

Range of Tube 
Voltage Drop 

Minimum 
Tube Drop 

Grid Voltage 
Swing 

6080WA*, 6AS1G 200 mA 
100 

75 v. 
200 

35 v. 
25 

50 v. 
140 ~ 

5998 200 
100 

80 
200 

45 
30 

20 
52 

6336A*,6336 500 
200 

50 
235 

50 
35 

25 
95 

6528* 400 
200 

65 
225 

70 
45 

10 
35 

7241* 750 
300 

65 
270 

50 
35 

25 
110 

7242* 600 
250 

80 
335 

70 
40 

13 
45 

OTHER PERTINENT CHARACTERISTICS PER TUBE 

Type 
Max. 
Plate 

Current 

Max. 
Plate 

Voltage 
Mu Gm Bulb Construction 

6080WA*, 6AS7G 250. mA 250. V. 2.0 14,000 uM T12 ST16 Twin Triode 
5998 280 275 5.5 28,000 ST16 Twin Triode 

6336A*, 6336 800 400 2.7 27,000 TT16 Twin Triode 

6528* 600 400 9.0 74,000 TT16 Twin Triode 

7241* 1000 400 2.7 40,500 TT18 
Single Anode 

Three Cathodes 

7242* 900 400 9.0 111,000 TT18 Single Anode 
Three Cathodes 

•N~99~d, lonq r~, rone:. CHATHAM ELECTRONICS 
Division of Tung-Sol Electric Inc. 

5-15-58 
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MILITARY, INDUSTRIAL, AND PREMIUM TYPES 

TUNG•SOL 

MILITARY, INDUSTRIAL, AND PREMIUM TYPES 

The information in this section includes data on tube types not intended 
for usage in the entertainment field. The industrial types include thy- 
ratrons, cold-cathode grid controlled tubes, cold-cathode regulator and 
reference tubes, series pass tubes for power supply service, etc. The 
mil itary and premium types include types intended for mil itary and in-
dustrial appl ication, such as airborne and mobile equipment, which re-
quire the utmost in performance and reliabil ity under severe conditions 
of mechanical shock and vibration. 

Much of the data on premium and mil itary types has been taken from the 
MIL-E-1C specifications in effect at the time of publ ication. While all 
possible precautions have been taken to assure the accuracy of this 
material, TUNE-SOL ELECTRIC INC. assum no l iabil ity or responsibil ity 
with regard to its use. 
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TENTATIVE DATA OB2 

i 

3' I 
B i 

MAX. 

2~ 
Max 

_1 
GLASS BULB 

TUNO•SOL 

VOLTAGE REGULATOR 
MINIATURE TYPE 

COLD CATHODE 

ANY MOUNTING POSITION 

BOTTOM YIEW 
SMALL-BUTTON MINIATURE 

7 PIN BASE 

THE 062 IS A TWO ELECTRODE, INERT-GAS-FILLED COLD CATHODE MINIATURE TUBE 
INTENDED FOR USE AS A VOLTAGE REGULATOR. THE TUBE HAS A MAINTAINING 
VOLTAGE OF APPROXIMATELY 108 VOLTS OVER A CURRENT RANGE OF 5 TO 30 MA. 
THE 082 IS EXCELLENT FOR APPLICATIONS WHICH REQUIRE GOOD VOLTAGE REGULA- 
TION AND LONG LIFE. 

CATHODE 

ELECTRICAL DATA 

MECHANICAL DATA 

COLD 

MOUNTING POSITION ANY 

MAXIMUM OVERALL LENGTH Z 5~$ INCHES 

MAXIMUM SEATED LENGTH Z 3~$ INCHES 

MAXIMUM DIAMETER ~ 3~u INCH 

WEIGHT (AP P,R OX,J O,j OUNCES 

BULB T-5 1~Z 
BASE SMALL-BUTTON MINIATURE 

'7-P I N 

RAT I NIiS 
ABSOLUTE VALUES 

MAXIMUM AVERAGE STARTING CURRENTA ~5 MA. 

MAXIMUM DC CATHODE CURRENT 3O MA. 

MINIMUM OC CATHODE CURRENT 5 MA. 

MAXIMUM INVERSE VOLTAGE 50 VOLT:: 

AMBIENT TEMPERATURE —55 TO +9O °C 

A 
A VERAGEO OVER 3TARTING PERIOD NOT EXCEEDING 10 SECONDS NORMAL OPERATION SHOULD BE CONTINUED 

FOR AT LEAST TWENTY MINUTR3 AFTER PASSING THIS CURRENT TO STABILIZE THE TUBE. 

CONTINUED ON FOLLOWING PAGE 
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062 TENTATIVE DATA 

MAXIMUM SHUNT CAPACITOR 

TUNO.80L 

CONTINUED FROM PR EC EO ING PAGE 

CIRCUIT VALUES 

0.1 rL' 

SERIES RESISTOR SEE OPERATION NOTES 

EQUIPMENT DESIGN AND RANGE VALUES 

MINIMUM AVERAGE MAXIMUM 
YOLTS VOLTS VOLTS 

DC ANODE SUPPLY VOLTAGE 1338 --- ---
ANODE BREAKDOWN VOLTAGE --- 114 133 
TUBE VOLTAGE DROP 101 lO$ 114 
REGULATION (5 TO }p MA,) --- 1.1 4 

B 
IN ORDER TO ASSURE STARTING THROUGH TU BE LIFE NOT LESS THAN THE SPECIFI Ep SUPPLY VOLTAGE SHOULD 

BE PROVIDED. 

082 
TYPICAL AVERAGE TUBE VOLTAGE 

DROP VS. TUBE CURRENT 
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TENTATIVE DATA oB2 

Y I

TUNE•:ot 
CONTINUED fR0f1 PRECEDING PAGE 

OPERATING NOTES 

IN TME. OPERATION OF A GLOW TUBE THERE ARE SEVERAL REQUIREMENTS WHICH MUST 

ALWAYS BE MET. THE F IRST IS THAT THE SUPPLY VOLTAGE MUST ALWAYS BE 

GREATER THAN THE ANODE BREAKDOWN VOLTAGE AND THE SECOND IS THAT SUF—

FICIEN'T RESISTANCE MUST ALWAYS BE PUT iN SERIES WITH THE TUBE INOR—

DER TO lIM1T THE CURRENT TO THE MINIMUM AND MAXIMUM VALUES GIVEN IN THE 

RATINGS. 

IN ORDEfl TO IlLUS7RATE (fOW TO CALCUI ATE THE VALUE OF THE SE RTES RESIS—

TANCE A TYPICAL REGULATOR CIRCUIT IS SNOWN IN FIGURE 1, 

FROM FIGURE i WE SEE THAT Vi IS THE UNREGULATED SUPPLY VOLTAGE, VZ IS THE 

TUBE VOLTAGE DROP ON THE REGULATED VOLTAGE SUPPLIED TO THE IOAD~ Ri IS 

THE SERIES LIMITING RESISTOR I R L IS THE Y~ARIABIE LOAD I 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 (Vi MAX.) WHEN THE LOAD CURRENT IS A MINIMUM (IL MIN.), 

AND WHEN THE TUUE VOLTAGE DROP IS A MINIMUM (V 2 MIN.). THEREf ORE THE 

CONDITIONS WHICH DETERMINE THE LOWER LIMIT FOR THE SERIES RESISTANCE 

R i ARE THAT 

R Vi MAX. — V2 MIN. 
i ~ IT MAX. + IL MIN. 

IN A LIKE MANNER IT CAN BE SHOWN THAT THE VALUE OF R i IN ORDER TO LIMIT 

THE CURRENT TO THE'MINIMUM VAI UE REQUIRES THAT 

~ Yi .MIN. — VZ MAX. 

fl i IT MIN. + I L MAX. 

WHEN THESE VALUES HAVE BEER COMPUTED I ONE SHOULD CNECK TO SEE IF THERE 

IS SUFFICIENT STAR Tq NG VOLTAGE BY THE FOIL OWING RELATION 

RL 

V 1 MIN. 

R 1 + R L 

R I I 

~ V STARTING 

FIGURE I 

CONTINUED ON FOLL 091NG PAGE 
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OS2 TENTATIVE DATA 

~" 

TO D-C 
VOLTAGE 
SUPPLY 

OA2 

TO D-C 

VOLTAGE 

SUPPLY 

TUNo•aot 
C ONTINVED FROM •RECEDING /AGE 

8 p, 

B i+ 
 a 

OPERATION OF REGULATOR TUBES INSSERIES 

FIGURE 2 

SERIES 

RESISTOR 

TYPICAL CIRCUIT FOR VOLTAGE REGULATOR 

FIGURE 3 

C ORTIMUED OM iOLLORIMG /116E 

REGULATED 

VOLTAGE 

OF 258 VOLTS 

 -- ► 
B-

P,EGUTATED 

VOLTAGE 

OF 150 VOLTS 



TENTATIVE DATA oe2 

i 
a 
t 

f 

~~, 

TUNo•so~ 

WHEN THESE CALCULATIONS HAVE BEEN MADE AND THERE IS INSUFFICIENT START—

ING VOLTAGE I A NEW LOAD CURRENT OF LOWER VALUE MUST BE USED AND THE 

CALCULATIONS REPEATED. 

CIRCUITS WHICH HAVE A CAPACITOR IN SHUNT WITH THE OB2 SHOULD 8E LIMITED 

IN VALUE TO TO 0.1 µf, LARGER VALUES MIGHT CAUSE OSCILLATIONS. 

OPERATION OF THE 082 IN PARALLEL IS NOT RECOMMENDED UNLESS A RESISTANCE 

OF APPROXIMATELY 100 OHMS IS USED IN SERIES WITH EACH OB2 TO EQUILIZE 

DIVISION OF CURRENT. HOWEVER I I7 SHOULD BE NOTED THAT WHILE. THIS ENABLES 

ONE TO HANDLE MORE LOAD CURRENT IT REDUCES THE REGULATION THAT CAN BE 

OBTAINED. 

IF IT IS DESIRED TO OBTAIN HIGHER REGULATING VOLTAGES I TUBES MAY BE OP—

ERATED IN SERIES AS INDICATED IN FIGURE 2• HOWEVER I CARE SHOULD 8E TAKEN 

TO SEE THAT SUFFICIENT SUPPLY VOLTAGE IS AVAILABLE TO START 80TH TUBES. 

6AT4 
450-0-450 V 

Y 
6336 

2hy 

4 mfd. 

Y 

5V. a 6A. 
>Y 

—~ X 
6.3 V. t 6A. 

IK 

 '~/ 
X 47 

TYPICAL APPLICATION OF 0B2 

USED IN VOLTAGE REGULATED POWER SOPPI~ 

FIGURE 4 

\, - 
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TENTATIVE DATA OC3W 

132 
MAx. 

X157"~ 
MAX. 

T 
.843 

i 

1 
T-9 

TUNo•so~ 

VOLTAGE REGULATOR 

4.13" 

3.403" 

.560" 
MAX.

GLASS BULB 

COLD CATHODE 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SPECIAL SKIRTED 
SMALL SHELL OCTAL 

b PIN 

LOW LOSS 
PHENOLIC MATERIAL 

THE OC36N IS A TWO ELECTRODE, INERT GAS FILLED COLD CATHODE TUBE INTENDED 
FOR USE AS A VOLTAGE REGULATOR. THE TUBE HAS A MAINTAINING VOLTAGE OF 
APRROXIMATELY 108 VOLTS OVER A CURRENT RANGE OF 5 TO 40 MILLIAMPERES. 

THE,OC3W IS EXCELLENT FOR APPLICATIONS WHICH REQUIRE GOOD VOLTAGE REGU-
LATION AND LONG LIFE. TUBE ENVELOPE IS FLOATED. WITHIN THE BASE SHELL BY 
A SPONGE RUBBER FILLER. THIS CUSHION DAMPENS VIBRATION AND DECREASES THE 
TRANSMISSION OF SHOCK TO THE ACTIVE TUBE ELEMENTS. BOTH THE BASING AR-
RANGEMENT AND HEAVY DUTY PARTS CONSTRUCTION MAKE THE OC3W ESPECIALLY 
SUITED FOR .USE IN APPLICATIONS WHERE SEVERE MECHANICAL PUNISHMENT WILL 
BE ENCOUNTERED. 

ELECTRICAL DATA 

CATHODE CGLD 

MECHANICAL DATA 

MOUNTING POSITION 
MAXIMUM OVERALL HEIGHT 

qNY 

4 1/B 

MAXIMUM SEATED HEIGHT 3 9/16 
MAXIMUM DIAMETER 1 916 
WEIGHT (APFROX.) Z 
BULB (SEE OUTLFNE) 

BASE 

T-9 

SPECIAL SKIRTED, SMALL SHELL OCTAL 
b—SIN, LOW LOSS PHENOLIC MATERIAL 

INCHES 

INCHES 

INCHES 

OUNCES 

CONTINUED ON FOLLOWING PAGE 
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OC3W TENTATIVE DATA 

i  TUNO•!OL  ~ 

CONTINUED FRON PRECEDING PAGE 

RATINGS 
ABSOLUTE VALUES 

MAXIMUM AVERAGE STARTING CURRENTA 100 MA.DC 

MAXIMUM D.C. CATHODE CURRENT 4O MA.DC 

MINIMUM D.C. CATHODE CURRENT jF MA.DC 

AMBIENT TEMPERATURE -Fjj TO 7O °C 

MAXIMUM ALTITUDE lO OOO FEET 

MAXIMUM INVERSE VOLTAGE -50 VDC 

SHOCK IMPACT 900 G~M SEC. 

MAXIMUM VIBRATION RATING (D-0.08" @ SO CPS) lO 6 

AA VERAGE OVER A STARTING PERIOD NOT EXCEEDING 10 SECONDS. NORMAL OPERATION SHOULD BE CONTINUEC 
FOR AT LEAST TWENTY MINUTES AFTER PASSING THIS CURRENT TO STABILIZE THE TUBE. 

ADDITIONAL TESTS TO INSURE RELIABILITY 
RANDOMLY SELECTED SAMPLES ARE SUBJECTED TO THE FOLLOWING TESTS 

SHOCK: 60° HAMMER ANGLE IN NAVY FLYWEIGHT ~, 

HIGH IMPACT MACHINE (900 G~MSEC.) 

VIBRATION: 10-50-10 CPS~0.08". TOTAL DISPLACEMENT, 

IN EACH OF THREE MUTUALLY PERPENDICULAR 

PLANES. (10 G) 

FATIGUE VIBRATION: 25 CPS 0.08" TOTAL DISPLACEMENT S FOR 

32 HOURS IN EACH OF THREE MUTUALLY 

PERPENDICULAR PLANES (2.5 G). 

LIFE TEST 500 HOURS: RP~Ib 30 MA. DC 

POST SHOCK AND FATIGUE I AND LIFE TEST LIMITS: 

IONIZATION VOLTAGE (MAX.) 

TUBE VOLTAGE DROP 

REGULATION (5 TO 40 MA) 

REGULATION (5 TO 30 MA) 

CONTINUED ON FOLLOWING PAGE 

133 voc 
103 ro 113 voc 

4.0 voc 
2.5 VDC 



TENTATIVE DATA OC3W 

~  TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

EQUIPMENT DESIGN AND RANGE VALUES 

N IN. 0.VG. MAX. 

D.C. ANODE SUPPLY VOLTAGE IN DARKNESS 21OB VOLTS 

D.C. ANODE SUPPLY VOLTAGE IN LIGHT 1338 --- --- VOLTS 

ANODE BREAKDOWN VOLTAGE --- 12j 133 VO:L TS 

TUBE VOLTAGE DROP (1) AT 40 MA. lO$.5 li4 VOLTS 

TUBE VOLTAGE DROP (2) AT 30 MA. --- --- 113 VOLTS 

TUBE VOLTAGE DROP (3) AT S MA. 103 lO7.B --- VOLTS 

REGULATION --- O•~ U•O VOLTS 

OSCILLATION (AURAL CHECK) --- ---

NOISE i5 MVAC 

LEAKAGE CURRENT (Eb SOV.00; RP 100 Kf1) --- lO ~,~.A 

SERIES RESISTOR C ---

SHUNT CAPACITOR --- O.1 µfd 

CURRENT THROUGH INTERCONNECTED LEADS 2.0 AMP. 

BIN ORDER TO ASSURE STARTING THROUGH TUBE LIFE NOT LESS THAN THE SPECIFIED SU PPLT VOLTAGE SHOULD 
BE PROVIDED. 

CSUf FICI ENT SERIES RESISTANCE MUST BE USED TO LIMIT THE CURR ENI TO A MA%IMUM OF 40 MA. DC AT THE 
HIGHEST ANODE SUPPLY VOLTAGE AND TO LIMIT THE CURRENT TO A MINIMUM OF 5 ~M A. O.C. AT THE LOWEST 
ANODE SUPPLY VOLTAGE. 

OC3W 
TYPICAL AVERAGE TUBE VOLTAGE 

DROP VS TUBE CURRENT 
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OC3W TENTATIVE DATA 

r TUN6•SOL  ~ 
CONTINUED FNOM PNEC EpING PAGE 

OPERATING NOTES 

IN THE OPERATION OF AGLOW TUBE THERE ARE SEVERAL REQUIREMENTS WHICH MUST 

ALWAYS 8E MET. THE FIR:! 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 1, 

FROM FIGURE 1 WE SEE THAT Vi IS THE UNREGULATED SUPPLY VOLTAGE I VZ IS THE 

TUBE VOLTAGE DROP OR THE REGULATED VOLTAGE SUPPLIED TO THE LOAD S R1 IS 

THE SERIES LIMITING RESISTOR S R Z 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.I~ WHEN THE LOAD CURRENT IS A MINIMUM (IL MIN.), 

ANO WHEN THE TUdE VOLTAGE DROP IS A MINIMUM (V 2 MIN,). THEREFORE THE 

CONDITIONS WHICH DETERMINE THE LOWER LIMIT FOR THE SERIES RESISTANCE 

R1 ARE THAT 

R 
~ Vg MAX. — VZ MIN. 

1 IT MAX, + IL MIN. 

IN A LIKE MANNER IT CAN BE SHOWN THAT THE VALUE OF R1 IN -ORDER TO L1M1T 

THE CURRENT TO THE MINIMUM VALUE REQUIRES THAT 

~ V1 MIN. — V2 MAX, 

R 1 IT MIN. + IL MAX. 

WHEN THESE VALUES HAVE BEEN COMPUTED ONE SHOULD CHECK TO SEE IF THERE 

IS SUFFICIENT STAR T'I NG VOLTAGE BY THE FOLLOWING RELATION 

RZ

V1 MIN.  ~ V STARTING 

R1 + R2 

FIGURE I 

CONTINUED ON FOLLOWING PAGE / 



TENTATIVE DATA OC3W 

~  TUNG•SGL  

s2+ 

TO DC 
VOLTAGE 
SUPPLY 

OC3W 

TO DC 
VOLTAGE 
SUPPLY 

OD3W 

REGULATED 
VOLTAGE 

OF 258 VOLTS 

Eil + 

REGULATED 
VOLTAGE 

OF 150 VOLTS 

FIGURE 2 - OPERATION OF REGULATOR TUBES IN SERIES 

S ERIES 
RESISTOR 

FIGURE 3 - TYPICAL CIRCUIT FOR VOLTAGE REGULATOR 

r
B-
s 

REGUlATEO 
VOLTAGE 

r

CONTINU EO ON fOlLO WING PA .E 
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OC3W TENTATIVE DATA 

ruNc•sot 
CONTINUED FRDM PRECEDING PAGE 

WHEN THESE CALCULATIONS HAVE BEEN MADE AND THERE IS INSUFF lC LENT START-

I NG 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 OC 3Y1 SHOULD BE LIMITED 

IN VALUE TO O.1 µf, LARGER VALUES MIGHT CAUSE OSCILLATIONS. 

OPERATION OF THE OC3W IN PARALLEL IS NOT RECOMMENDED UNLESS A RESISTANCE 
OF APPROXIMATELY 100 OHMS IS USED IN SERIES WITH EACH ~C 3~N TO EQUALIZE 
DIVISION OF CURRENT. HOWE VER B IT SHOULD BE NOTED THAT WHILE THIS~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 ?NDICATED IN FIGURE 2. HOWEVER CARE SHOULD BE TAKEN 

TO SEE THAT SUFFICIENT SUPPLY VOLTAGE IS AVAILABLE TO START 80TH TUBES. 

'AOVDO 
AT 

265 MA. 

4 MFD. 

FIGURE µ 

TYPICAL APPLICATION OR OC3W USED IN 

VOLTAGE REGULATED POWER SUPPLY 



TENTATIVE DATA OD3W 

GLASS BULB 

TONG-sG~ 

VOLTAGE REGULATOR 

COLD CATHODE 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SPECIAL SKIRTED 
SMALL SHELL OCTAL 

6 PIN 

LOW LOSS 
PHENOLIC MATERIAL 

THE OD3W IS A TWO ELECTRODE, INERT GAS FILLED COLD CATHODE TUBE INTENDED 
FOR USE AS A VOLTAGE REGULATOR. THE TUBE HAS A MAINTAINING VOLTAGE OF 
APPROXIMATELY I50 VOLTS OVER A CURRENT RANGE OF 5 TO 40 MILLIAMPERES. 

THE OD3W IS EXCELLENT FOR APPLICATIONS WHICH REQUIRE GOOD VOLTAGE REGU—
LATION AND LONG LIFE. TUBE ENVELOPE IS FLOATED WITHIN THE BASE SHELL BY 
A SPONGE RUBBER FILLER. THIS CUSHION DAMPENS VIBRATION AND DECREASES THE 
TRANSMISSION OF SHOCK TO THE ACTIVE TUBE ELEMENTS. BOTH THE BASING AR—
RANGEMENT AND HEAVY DUTY PARTS CONSTRUCTION MAKE THE OD 3W ESPECIALLY 
SUITED FOR USE IN APPLICATIONS WHERE SEVERE MECHANICAL PUNISHMENT WILL 
BE ENCOUNTERED. 

ELECTRICAL DATA 

CATHODE COLD 

MOUNTING POSITION 
MAXIMUM OVERALL HEIGHT 

MAXIMUM SEATED HEIGHT 

MAXIMUM DIAMETER 

WEIGHT (APfROX.) 

BULB (SEE OUTLINE) 

BASE 

MECHANICAL DATA 

ANV 

4 1/8 INCHES 

3 9/16 INCHEs 
1 9/16 INCHEs 

Z OUNCES 

T —9 
SPECIAL SKIRTED, SMALL SHELL OCTAL 
6- SIN, LOW LOSS PHENOLIC MATERIAL 

CONTINUED ON FOLLOWING PAGE 
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OD3W TENTATIVE DATA 

  TUN6•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
ABSOLUTE VA lUES 

MAXIMUM AVERAGE STARTING CURRENTA ZOO MA.DC 

MAXIMUM D.C. CATHODE CURRENT uO MA.DC 

MINIMUM D.C. CATHODE CURRENT Fj MA.DC 

AMBIENT TEMPERATURE - jFj TO ]O °C 

MAXIMUM ALTITUDE 1O 000 FEET 

MAXIMUM INVERSE VOLTAGE -5O VDC 

SHOCK FMPACT 90O G~M SEC. 

MAXIMUM VIBRATION RATING (D=0.08" @ 50 CPS) 1O G 

AA VERAGE OVER A STARTING PERIOD NOT EXCEEDING 10 SECONDS. NORMAL OPERATION SNOU LO BE CONTIN UEO 
FOR AT LE0.GT TW EN TT NINUTES AFTER PASSING THIS CURRENT TO STABILIZE THE TUBE. 

ADDITIONAL TESTS TO INSURE RELIABILITY 
RANDOMLY SELECTED SAMPLES ARE SUBJECTED TO THE FOLLOWING TEGTG 

SHOCK: 60° HAMMER ANGLE IN NAVY FLYWEIGHT, 

HIGH IMPACT MACHINE (900 G~MSEC.) 

VIBRATION: 10-50-10 CPS,0.08" TOTAL DISPLACEMENT, 

IN EACH OF THREE MUTUALLY PERPENDICULAR 

PLANES. (10 G) 

FATIGUE VIBRATION: 25 CPS 0.08" TOTAL DISPIACEMENT~ FOR 

32 HOURS IN EACH OF THREE MUTUALLY 

PERPENDICULAR PLANES (2.5 G). 

LIFE TEST 500 HOURS: RP~Ib 30 MA. DC 

POST SHOCK AND FATIGUE, AND LIFE TEST LIMITS: 

IONIZATION VOLTAGE (MAX.) 185 VDC 
TUBE VOLTAGE DROP (B TO 30 MA.) 142 TO 163 VDC 

REGULATION (5 TO 40 MA) (MAX.) 5.5 VDC 

REGULATION (5 TO 30 MA) (MAX.) 4.5 VDC 

CONTINUED ON FOLLOWING PAGE 
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TENTATIVE DATA OD3W 

TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

EQUIPMENT DESIGN AND RANGE VALUES 

MI%. AYG. NA%. 

O.C. ANODE SUPPLY VOLTAGE IN DARKNESS 2Z5B --- --- VOLTS 

D.C. ANODE SUPPLY VOLTAGE IN LIGHT 1H5B --- --- VOLTS 

ANODE BREAKDOWN VOLTAGE --- ~,SH ZH5 VOLTS 

TUBE VOLTAGE DROP (1) AT 40 MA. 153 155 VOLTS 

TUBE VOLTAGE DROP (2) AT 30 MA. --- _-- 163 VOLTS 

TUBE VOLTAGE DROP (3) AT 5 MA. 142 151 --- VOLTS 

REGULATION --- Z.O 5.5 VOLTS 

OSCILLATION (AURAL CHECK) --- ---

NOISE O 15 MVAC 

LEAKAGE CURRENT (Eb SOV.DC) RP 100 KC!) --- O lO µA 

SERIES RESISTOR C --- ---

SHUNT CAPACITOR --- O.1 µfd 

CURRENT THROUGH INTERCONNECTED LEADS 2.O AMP. 

BIN ORO ER TO ASSURE STARTING THROUGH TUDE LIFE NOT LESS THAN THE SPECIFIED GUPPIT VOLTAGE SMOU LD 
BE PROVIDED. 

~SUffICiENT SERIES RESISTANCE MUST OE USED TO LIMIT THE CURRENT TO A MAxIMUM OF 40 MA. OC AT THE 
HIGHEST ANODE SUPPLY VOLTAGE AND TO LIMIT THE CURRENT TO A MINIMUM OF 5 MA. D. C. AT THE LOW ES' 
ANODE SUPPLY VOLTAGE. 
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OD3W TENTATIVE DATA 

TUNG•SOL 
CONTINUED FROM PR EC EOING PAGE 

OPERATING NOTES 

IN THE OPERATION OF AGL Off' TUBE THERE ARE SEVERAL REQUIREMENTS WHICH MUST 

ALWAYS BE MET. THE FIRc( IS THAT THE SUPPLY VOLTAGE MUST ALWAYS BE 

GREATER THAN THE ANODE BREAKDOWN VOLTAGE AND THE SECCND 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 1, 

FROM FIGURE 1 WE SEE THAT V1 IS ThE UNREGULATED SUPPLY VOLTAGE I V~ IS THE 

TUBE VOLTAGE DROP OR THE REGULATED VOLTAGE SUPPLIED TO THE LOAD S R 1 IS 

THE SERIES LIMITING RESISTOR S R Z IS THE VARIABLE LOAD I 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. 1 ~ WHEN THE LOAD CURRENT IS A DAINIMUM (IL MIN.), 

AND WHEN THE TUdE VOLTAGE DROP IS A MI !J IMUM (V 2 MIN.). THEREFORE THE 

CONDITIONS WHICH DETERMINE THE LOWER LIMIT FOR THE SERIES RESISTANCE 

R 1 ARE THAT 

R V1 MA%. — V2 MIN. 

I  ~ IT MAX. + I L MIN. 

6N A LIKE MANNER IT CAN BE SHOWN THAT THE VALUE OF R 1 IN ORDER TO L1 MIT 

THE CURRENT TO THE MINIMUM VALUE REQUIRES THAT 

~ V1 MIN. — Vz MA%. 

R 1 IT MIN. + IL MAX, 

WHEN THESE VALUES HAVE BEEN COMPUTED ONE SHOULD CHECK TO SEE IF THERE 

IS SUFFICIENT STAR T'I N6 VOLTAGE BY THE FOLLOWING RELATION 

RZ

V 1 MIN.   ~ V STARTING 

R 1 + R 2 

FIGURE I 

C ONTINUEO ON FOLLOWING PAGE 

J 



TENTATIVE DATA OD3W 

TO DC 
VOLTAGE 
SUPPLY 

TUNG•80L 

OC3W 

OD3W 

Bp+ 

REGULATED 
VOLTAGE 

OF 258 VOLTS 

BI+

REGULATED 
VOLTAGE 

OF 150 VOLTS 

FIGURE 2 - OPERATION OF REGULATOR TUBES IN SERIES 

SERIES 
RESISTOR 

 ~~~~~ 

TO DC 
VOLTAGE 
SUPPLY 

B-

OD3W 

LOAD 

FIGURE 3 - TYPICAL CIRCUIT FOR VOLTAGE REGULATOR 

REGULATED 
VOLTAGE 

r

CONTINUED ON FOLLOWING ~PA;E 
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OD3W TENTATIVE DATA 

TUNO•!OL 

CONTINUED FROM PRECEDING PAGE 

WHEN THESE CALCULATIONS HAVE BEEN MADE AND THERE IS INSUFF FC LENT 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 OD}W SHOULD BE LIMITED 

IN VALUE TO O.i µf, LARGER VALUES MIGHT CAUSE OSC-ILLATIONS. 

OPERATION OF THE OD 3W IN PARALLEL IS NOT RECOMMENDED UNLESS A RESISTANCE 

OF APPROX~ I MATELY 100 OHMS IS USED IN SERIES WITH EACH OD 3W TO EQUALIZE 

DIVISION OF CURRENT. HOWEVER IT SHOULD BE NOTED THAT WHILE THIS 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. 

300VDC 
AT 

265 MA. 

FIGURE 4 

TYPICAL APPLICATION OF OD3W USED IN 

VOLTAGE REGULATED POWER SUPPLY 

I 



IA3 

TUNO.80L 

DIODE 

MINIATURE TYPE 

.750" 
MAX 

i ' ' 1 
2.125" 1.875" 
MAX MAX 

GLASS BULB 

MINIATURE BUTTON 
7 PIN BASE E7-i 

OUTLINE DRAWING 
JEDEC 5-Z 

FOR 

USE IN PORTABLE FM RECEIVERS 

AND PORTABLE HF MEASURING 

EQUIPMENT 

COATED UNIPOTEN TIAL CATHODE 

ANY MOUNTING POSITION H 

NC 

BOTTOM VIEW 

BASING DIAGRAM 
JEDEC SAP 

H 

THE lA3 IS AN INDIRECTLY HEATED DIODE IN THE 7 PIN MINIATURE CONSTRUCTION. IT IS PAR-
TICULARLY USEFUL AS A DISCRIMINATOR TUBE IN PORTABLE FM RECEIVERS, AND IN PORTABLE 
HF MEASURING EQUIPMENT. THE RESONANT FREQUENCY OF THE lA3 IS APPROXIMATELY 1000 

MC/S. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

PLATE TO CATHODE (P TO K) 0.4 pf 

PLATE TO HEATER (P TO H) 0.6 pf 

HEATER TO CATHODE (H TO K) 0.6 pf 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN CENTER VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 1.4 VOLTS 150 MA, 

LIMITS OF APPLIED VOLTAGE 1.4±0.2 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE, DC: 140 VOLTS 

RATINGS •RECTIFIER SERVICE 
DESIGN CENTER VALUES -SEE EIA STANDARD RS-239 

MAXIMUM PEAK INVERSE PLATE VOLTAGE, 330 VOLTS 

MAXIMUM PEAK PLATE CURRENT 5 MA. 

MAXIMUM DC OUTPUT CURRENT 0.5 MA. 

CONTINUED ON FOLLOWING PAGE 
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iA3 

TUNG•SGL 
CONTINUED FROM PRECEDING PAGE - 

TYPICAL OPERATION WITH CONDENSER-INPUT FILTER 

AC PLATE SUPPLY VOLTAGE (RMS) 
FILTER INPUT CONDENSER 
MIN. TOTAL EFFECTIVE PLATE-SUPPLY IMPEDANCE 

117 
2 

VOLTS 
µ{ 

O HE'S 

4 

v 
~ 3 

P
L
A

T
E

 M
IL

LI
A

M
P

E
R

E
S

 

2 

1 

0 

AVERAGE PLATE 
CHARACTERISTICS 

f 

0 5 10 15 20 25 

PLATE VOLTS - DC 



TENTATIVE DATA IR5WA 

TUNO.80L 

HEPTODE CONVERTER 

~„ 

4 
MAX. 

~~ 8 
MAX. 

2~ 
MAX. 

GLASS BULB 

MINIATURE TYPE 

HEATER 

ANY MOUNTING POSITION 

BOTTOM VIEW 

MINIATURE BUTTON 

7AT 

THE 1RSWA IS A FILAMENT TYPE HEPTODE CONVERTER IN THE 7 PIN MINIATURE CON-

STRUCTION. IT IS DESIGNED FOR USE AS A COMBINED OSCILLATOR AND MIXER IN 

BATTERY OPERATED EQUIPMENT. ITS PRINCIPAL APPLICATION IS AS A MIXER IN 

OSCILLATOR SECTIONS OF PORTABLE RECEIVERS. THE 1RSWA IS PARTICULARLY 

USEFUL IN CIRCUITS WHERE ITS LOW MICROPHONIC NOISE AND VIBRATION OUTPUT 

ARE ESSENTIAL FOR SPECIALIZED MILITARY EQUIPMENT. 

RATINGS 

MECHANICAL 

MAXIMUM IMPACT ACCELERATION (SHOCK TEST-NOTE 2) 450 G 

MAXIMUM VIBRATIONAL ACCELERATION (96 HR. FATIGUE TEST-NOTE 3) 2.5 G 

RATINGS 

AND NORMALOPERATION 

NORM. 
NORM. 

TEST 
CONDI- OPER-

MIL•E-1 DES. TIONS ATION DES. MIL-E-1 
SYMBOL MIN. NOTE 5 NOTE ! MAX. UNITS 

HEATER VOLTAGE (NOTE 6) Ef: 1.00 1.25 1.25 1.50 Vdc 

PLATE VOLTAGE (NOTE 7) Eb: --- 90 90 100 Vdc 

GRID VOLTAGE Ec1: 0 0 --- Vdc 

GRID VOLTAGE #2 (NOTE 7) Ec2 45 45 75 Vdc 

PLATE DISSIPATION Pp: --- --- 0.1 WATTS 
GRID #2 DISSIPATION Pg(2&4): --- --- 0.19 WATTS 
GRID RESISTANCE Rg(1): 0.1 0.1 --- MEG. 

CONVERSION TRA NSCON. Sc: --- 235 --- µMHOS 

PLATE CURRENT Ib1: --- 0.90 --- mAdc 

GRID VOLTAGE #3 Ec3: 0 0 0 Vdc 

CATHODE CURRENT Ik: --- --- 6.5 mAdc 

CONTINUED ON FOLLOWING PAGE 
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IRSWA TENTATIVE DATA 

TUNO•=OL 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROLI

TEST 

MEASUREMENTS ACCE PTANCE 

AOL 

76 
MIL-E-1 
SYMBOL MIN. LAL BOG UAL MAX ALD 

MIL-E.1 
UNITS 

TE5T5 PART 1 COMBINED AOL=1.076 EXCLUDING MECH. AND INOPERATIVES 

GRID CURRENT (1): 

Ec3=- 1 Vdc 

Egi=15 Vac 
(NOTE 9) 0.65 Ica: 

PLATE CURRENT (1): 

Egt=15 Vac 

(NOTE 9) 0.65 Ib: --- 1.25 --- mAdc 
CATHODE CURRENT: 

Egt=15 Vac; 

(NOTE 9) 0.65 Ik: 2.25 --- --- 4.75 --- mAdc 
CONVERSION TRANS-
CONDUCTANCE (1): 

Eg1=i5Vac; Ef = 
1 .0 Vdc (NOTE 9) 0.65 Sc: 340 --- µMHOS 

OSCILLATOR GRID 
CURRENT: 

Ef=1.0 Vdc; PLATE 
FLOATING (NOTE 10) 0.65 Ic1: --- µAdc 

NOISE AND MICROPHONICS: 
Ebb=Ecc2&4 =Ecc3=135 

Vdc; Ecal=10.0 mVec 
Rp=2.2 MEG; Rg2&4 
=4MEG; Cg2&4=0.01 µf 
TO F-; Rg3=8 MEG. 0.65 Eb: --- --- 17 --- VU 

CONTINUITY AND SHORTS: 
(INO PERATIVES) 

MECHANICAL: 
ENVELOPE OUTLINE 
(6-2) 

MEASUREMENTS ACCEPTANCE 

TE5T5, PART 2 

INSULATION OF ELECTRODES: 
gt-all Rg-all: 100 --- ---
p-ail 4.0 Rp-all: 100 --- ---
g3-all Rg3-all: 100 --- ---

CONVERSION TRANSCON-
DUCTANCE (2): 

Egt=15 Vac 

(NOTE 9) 6.5 Sc: --- 340 --- µMHOS 
FILAMENT CURRENT: 6.5 If: 56 --- mA 
CAPACITANCE: 

WITHOUT SHIELD• Cg3-all: 4.7 --- --- --- 6.9 --- µµf 

WITHOUT SHIELD 6.5 Cp-all: 5.0 --- --- --- 7.5 --- µµf 
WITHOUT SHIELD Cg3-p: --- --- --- --- 0.45 --- µµf 

VIBRATION (11: 
Rp=10,000 OHMS; Ec1=-
5 Vdc; 40 cps; 15g; Rgt=O 6.5 Ep11 ): 10 --- mVac 

VIBRATION (2): 
F=50cps-3500 cps; Rp= 

10,000 OHMS; Ec1=-SVdc; 
Rgt=O; (NOTE 8) 6.5 Ep(1): 25 --- mVac 

~i 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA IR5WA 

  TUNG•soL  ~ 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL - coni'd. 

TEST AQL MIL-E-1 MIL-E-1 

X SYMBOL MIN LAL BOG UAL MAX. ALD UNITS 

DEGRADATION RATE 

ACCEPTANCE TESTS COMBINED AOL=1.016 EXCLUDING MECH. AND INOPERATIYES 

SHOCK: 
HAMMER ANGLE= 

30° 
FATIGUE: 

G=2.5; F=25 MIN; 
60 MAX. FIXED 
FREQUENCY 6.5 

POST SHOCK AND FATIGUE 
TEST END POINTS: 

CONVERSION TRANS-
CONDUCTANCE (2): --- Sc: --- --- --- µMHC 
VIBRATION (1): --- Ep: --- 15 --- mVac 

MINIATURE TUBE BASE 
STRAIN: 
GLASS STRAIN: 

ALLOWABLE DEF. 

PER CHARACTER. 
tae COMB. AOL MIL-E-1 

SAMP. SAMP. 96 SYMBOL 

ACCEPTANCE LIFE 

TESTS 

LIMITS MIL-E•1 

MIN MAX UNITS 

INTERMITTENT LIFE 

TEST: 

EE=1.25 Vdc; OR Vac 
WITH EQUIVALENT BIAS: 
GROUP A; Ecal=-16.0 
Vdc; Esig=17.5 Vac; Ec 
2&4=67.5 Vac; 

(NOTE 12) 500 --- HOURS 
INTERMITTENT LIFE 
TEST END POINTS: 

CONVERSION TRANS-
CONDUCTANCE (2): Sc: 725 --- µMHOS 
OSCILLATOR GRID 

CURRENT --- Ic1: 100 --- µAdc 

NOTES 

1. CHARACTERISTICS, QUALITY CONTROL PROCEDURES, AND INSPECTION LEVELS ARE MADE ACCORDING 
TO THE APPROPRIATE PARAGRAPH OF MIL-E-1, AND MIL-STD•lOSA. 

2. TEST CONDITIONS AND ACCEPTANCE CRITERIA PER SHOCK TES7 PROCEDURES OF MIL-E-1 BASIC 
SPECIFICATIONS. 

CONTINUED ON FOLLOWING PAGE 
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IRSWA TENTATIVE DATA 

TUNO•i0L 
CONTINUED FROM PRECEDING PAGE 

NOTES - CONT•D, 

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

4. THESE NORMAL VALUES REPRESENT CONDITIONS AT WHICH CONTROL OF RELIABILITY MAY BE EX• 
PECTED. 

5. THESE NORMAL TEST CONDITIONS ARE USED FOR ALL CHARACTERISTICS UNLESS OTHERWISE STATED 
UNDER THE INDIVIDUAL TEST ITEM. 

6. FOR MOST APPLICATIONS THE PERFORMANCE WILL NOT BE ADVERSELY AFFECTED BY ±107f HEATER 
VOLTAGE VARIATION, BUT WHEN THE APPLICATION CAN PROVIDE A CLOSER CONTROL OF HEATER 
VOLTAGE, AN IMPROVEMENT IN RELIABILITY WILL BE REALIZED. 

7. PLATE AND SCREEN VOLTAGES SHOULD NOT EXCEED THESE VALUES UNDER ANY CIRCUMSTANCES. 

8. THE TUBE UNDER TEST SHALL BE RIGIDLY MOUNTED ON A VIBRATION TABLE VIBRATING WITH SIMPLE 
HARMONIC MOTION. IHE TEST CONDITIONS OF PARAGRAPH d.9.19.1 OF MIL-E-1 SHALL BE APPLIED 
AND Ep MONITORED WHILE THE FREQUENCY OF VIBRATION IS CONTINUOUSLY SWEPT FROM 50.3500 
CPS AND THE PEAK ACCELERATION CONTROLLED CONSTANT AT 2G. A LOW PASS FILTER WHICH FOL-
LOWS THE LOAD RESISTOR OF THE TUBE UNDER TEST SHALL HAVE A CUTOFF FREQUENCY OF 3500 
CPS. THE TOTAL TIME OF SWEEP SHALL NOT BE LE55 THAN ONE (1) MINUTE. 

9. FOR RAPID TESTING USE EQUIPMENT WHICH CORRELATES WITH MIL-E-1 PARAGRAPH 1.10.12. 

10. WITH CONVERTER OSCILLATOR TEST SET (DRAWING 195—JAN) HAVING Ry1=50,000 OHMS AND WITH GRID 
TO FILAMENT RESONANT JMPEDANCE ADJUSTED T095000HM5. 

11. TUBES SHALL BE SO SHIELDED THAT OPERATOR PROXIMITY OR MOVEMENT WILL NOT AFFECT OUTPUT 
READINGS. 

I2. BIAS OF GRID #1 MAY BE OBTAINED FROM A DC SOURCE OF SELF BIAS. 

J l l l l l 

"~""
1~ 

GRIDS #2,3,&4 CONNECTED TO IR5WA PLATE 
TRIODE CONNECTION ■■■■ ~■ ■■■ ■ ■■■■ 

= ■■■■■■■■ ■■■■ E f 1.25 Vol t s I bC ■■■ 

:::. Ilillll 11111 _ __ _ I 
.... 1M

P 

n ..... a...■. .................. .... 
■'■' .... iiiii,~ii 1 .... .... ............ 
~~~~ iiiiiiiiiiiiiii; l 11111111 .... 
■■■■ a n~■■■~■■■■r~■■■■~~■■■.~■ ■■■■■ ■■■■ a ri■■■► ■r.■■■■■■■■■■■■■~-.a■■■■ 
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00 
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PLATE VOLTS 
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TENTATIVE DATA IR5WA 

30D 

~_

IR5WA 

OPERATION CHARACTERISTICS / 

Ep = 1.25 Vo is f 
ncn 

~
~

r 
7 
N

~
 

Np
p
 

~
 

~
 

P
 

C
 

DU
CT

AN
CE

 
-
 M
I
C
R
O
M
H
O
S
 

PLATE GRID #2 GRID #1 GRID #1 ~ 
 CURVE VOLTS & #4 RESISTOR CURRENT / 

VOLTS OHMS µA 

~' A 45 45 100000 150 7/
E 90 45 100000 150 

C 67.5 67.5 100000 250 ~ 

D 67.5 100000 

/ 

90 250 ~ / 
/ iav =  

 *OHTAINED BY ADJUSTMENT OF OSC. — GRID V  N 

GRID #i~ VOLTS TO GIVE INDICATED VALUES 

~' ~ 

=  

 O SC. VOLTS ON GRIDS #2 6 4 & CN FILAMENT =0 ~  H- 

/~ r I00 c 
/ , fA 

/ ~  

L 
~ W 

B A.
~ 50  

~~~ 

15 0 12 5 0 0 7 5 5 0 2 5 0  
GRID #3 (CONTROL-GRID) VOLTS 

I I 

I 
IR5WA 

OPERATION CHARACTERISTICS 

Ef = 1.25 Volts 
10.0 E6 = 90 Volts 

Eci = 0 Volt 
= 0 Volt EC3

W Rq1 = 100,000 Ohms 
W 
~ 7.5 
c 
J 
J 

Z 

~~ " Ecz,4 67.5 5.0

ECz 2,4-45 

W 

02.5 

a v 

DO 50 100 150 200 250 
GRID CURRENT (Ic) - MICROAMPERES 

I I T-f I l I I I 
T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOONFIELD. NEW JERSEY, U. S. A. SEPT EMB ER 1. 1960 PLATE W 969 



IRSWA TENTATIVE DATA 

300 

0 
x s 
~ 275 
U 

2 

E 
N 

~ 250 
a r-
U 

D 
Z 
O 

y 225 

r 
z 
0 

200 
W 

Z 
O 
U 

IR5WA 
OPERATION CHARACTERISTICS 

E{ = 1.25 Volts 
R91= 100,000 Ohms 
Eb = 90 Volts 
Eci 0 Volts 
EC3 0 Volts 

cz, a-45 

50 100 150 200 250 
GRID CURRENt ,Ici) - MICROAMPERES 

I 1 



TENTATIVE DATA IS22 

TUNG•SOL 

VACUUM SWITCH 

4 t 1/16 

1 15/32 

1/2 

MIN 

t 1/32 

zo/92 

. 1¢5 DIAM t .005 

764 } .005 

DIAM. 

1 1/2 
* 1/16 

9 i/2 
* 1/8 

1 15/16 

* i/ib 
__~ 
13/16 

~ 1/3z -o 

~~~ 

N1Nw .748 ± .004 
r~

I 

I II 
.125" DII ~A

D1AM. 

5 gib MIN. 

f .005 

THE IS22 IS A SINGLE POLE, DOUBLE THROW, HIGH VACUUM S''+VITCH. THE SWITCH 
IS ACTUATED MECHANICALLY BY MEANS OF A LEVER ARM EXTENDING THROUGH A 
FLEXIBLE KOVAR DIAPHRAGM. HIGH CURRENTS AND HIGH VOLTAGES MAY BE SWITCHED 
WITH A MINIMUM AMOUNT OF SPARKING AND OXIDATION AT THE CONTACT POINTS 
BECAUSE OF THE "BREAK CLEAN" CHARACTERISTICS OF A VACUUM SWITCH. 

THE IS22 HAS HAD SUCCESSFULL APPLICATION IN AIRBORNE EQUIPMENT PARTICU—
LARLY AS AN ANTENNA SWITCH. IT HAS ALSO FOUND APFLICATfON IN EXPLOSIVE 
ATMOSPHERES, IN CORROSIVE ATMOSPHERES AND IN SAFETY LOAD DUMPING CIR—
CUITS. 

ELECTRICAL DATA 

MAXIMUM CONTINUOUS CURRENT, RMS 2O AMPS 

MAXIMUM INITIAL CONTACT RESISTANCE 0,05 .OHMS 

MECHANICAL DATA 
MIN. MAX. 

ARM TRAVEL(MEASURED 5/8" FROM DIAPHRAGM) .009 .017 INCHES 

ACTUATING FORCE (MEASURED 5/8" FROM DIAPHRAGM) 200 5OO GRAMS 

MAXIMUM ALLOWABLE ACTUATING FORCE --- 1000 GRAMS 

ALTITUDE 

27,000 Fr 
40,000 
50,000 

~ INDICATES A CHAN6 E. 

ALTITUDE RATINGS 
EXTERNAL HOLD-OFF 

VOLTAGE (RMS1 

10,000 VOLTS 
7,500 
5,000 

C ONTINIIED ON FO LIOWING PAGE 

I NiERNAL HOLD-OFF ~-
VOLTAGE (RMS) 

10,000 VGLTS 
10.,000 
10,000 

T UNG-SOl ELECTRIC INC. ELECTRON TDBE DIVISION BlOOMFI END, NEW JERSEY r D•S. A. MAY 1, 1959 PLATE #55 CG 
J 



I S2 2 TENTATIVE DATA 

TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

INTERRUPTING RATINGS 
FOR INFORMATION ONLY 

WITH RESISTIVE LOAD AT 10,000 V. RMS AT 60 CPS. 

OPERATIONS AMPERES 

1000 10.0 
1,000.000 3.0 

500,000,000 0.1 



TENTATIVE DATA IT4WA 

 3~~ 
4 

MAX. 

18 11
MAX. 

2e 
MAX. 

GLASS BULB 

TUNO.80L 

PENTODE 

MINIATURE TYPE 

HEATER 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

6AR 

THE 1T4WA IS A FILAMENT TYPE SEMI-REMOTE CUTOFF PENTODE IN THE 7 PIN MINIA-

TURE CONSTRUCTION. IT IS DESIGNED FOR USE AS A RADIO FREQUENCY OR INTER-

MEDIATE FREQUENCY AMPLIFIER IN BATTERY OPERATED EQUIPMENT WHERE EX-

TREME CONDITIONS OF MECHANICAL SHOCK OR VIBRATION ARE ENCOUNTERED. THE 

TUBE IS PARTICULARLY USEFUL IN VOLTAGE AMPLIFIER CIRCUITS WHERE ITS LOW 

MICROPHONIC NOISE AND VIBRATION OUTPUT ARE ESSENTIAL FOR SPECIALIZED 

MILITARY ELECTRONIC EQUIPMENT. 

RATINGS 
MECHANICAL 

MAXIMUM IMPACT ACCELERATION (SHOCK TEST NOTE 2) 450 G 

MAXIMUM VIBRATIONAL ACCELERATION (96 HOUR FATIGUE 

TEST -NOTE 3) 2.5 G 

RATINGS 

AND NORMAL OPERATION 

NORM. TEST 
NORM. 
OPER 

MILE 1 DES. COND. ATION DES. MIL-E-1 
SYMBOL MIN. NOTES NOTE 1 MAX. UNITS 

HEATER VOLTAGE (NOTE 6) Ef: 1.00 1 25 1.25 1.50 Vdc 
PLATE VOLTAGE (NOTE 7) Eb: 90 90 100 Vdc 
GRID VOLTAGE Ect: 0 0 --- Vdc 
GRID VOLTAGE #2 (NOTE 7) Ec2: 67.5 67.5 75 Vdc 

PLATE DISSIPATION Pp: --- --- 0.4 WATTS 

GRID #2 DISSIPATION Pg2: 0.15 WATTS 
GRID RESISTANCE Rg(1): --- 2.0 MEG. 

TRANSCONDUCTANCE Sm: 900 --- µMHOS 

PLATE CURRENT 161: 3.5 --- mAdc 

CATHODE CURRENT Ik: --- 6.5 mAdc 

CONTINUED ON FOLLOWING PAGE 
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I T4WA 

TEST 

TENTATIVE DATA 

  TUNG•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS 

MEASUREMEN TS ACCEPTANCE 

TESTS, PART i 

AQL MIL-E-1 MI L•E•1 
R SYMBOL MIN LAL BOG UAL MA X.ALD UNITS 

COMBINED AOL=1.0% EXCLUDING MECH. AND INOPE RATIVES 

GRID CURRENT 11): 
E6=Ec2=90 Vdc 

Ec1=-2.0 Vdc 0.65 Ic1: 0 --- --- --- -1.0 µAdc 
PLATE CURRENT (1): 0.65 Ib1: 2.3 --- --- --- q,7 mAdc 
SCREEN GRID CURRENT: 0.65 Ic2: 0.65 --- --- --- 2.15 mAdc 
TRANSCONDUCTANCE (1): 0.65 Sm(1): 660 --- --- --- 1125 µFAROS 
NOISE AND MICROPHONICS: 

Ebb=90 Vdc; Ecc2=67.5 Vdc; 

Ecal=10.0 mVac; Rp=1.0 "AEG; 

Rg2=4.7 MEG; Cg2=0.1 µf; 

Rg1=0 0.65 E8: ---

CONTINUITY AND SHORTS: 

(INOPERATIVES) 
MECHANICAL: 

ENVELOPE OUTLINE (6-2) 

MEASUREMENTS ACCEPTANCE 

TESTS, PART 2 

INSULATION OF ELECTRODES: 

g-all=-100 Vdc 

p-all￼ 100 Vdc 

TRANSCONDUCTANCE (2): 

Ef=1.0 Vdc; E6=75 Vdc; 

Ec2=55 Vdc 

TRANSCON DUC TANCE (3): 
Ec1- 16 Vdc 

FILAMENT CURRENT: 
GRID VOLTAGE: 

Ec1/Ic1=0.1 µAdc 

Rg-all: 100 --- ---
4.0 

Rp_all: 100 --- ---

6.5 Sm(2): 500 --- --- --- 1125 --- µMHOS 

6.5 Sm(3): 1 --- --- --- 50 --- µMHOS 

6.5 If: 44 --- --- --- 56 --- mA 

Ec2=45 Vdc (NOTE 9) 6.5 Ec(1): --- ---

PLATE CURRENT (2): 

Ef=1.25 Vdc; Rg=50,000 
OHMS; Ect=25 Vac (NOTE 10) 6.5 Ib: --- mAdc 

PLATE RESISTANCE: 

E6=Ec2-45 Vdc 6.5 rp: 0.17 ---

CAPACITANCE: (SHIELD 316) Cgtp: --- 0.02 
CA PACITANCE:(WITH OUT SHIELD) 6.5 Cia: 3.0 4.7 
CAPACITANCE~W ITH OUT SHIELD) Cout: 4.5 8.5 

VIBRATION (1): 
Rp=10,000 OHMS; 
40 cps; 15B 6.5 Ep: --- 10 --- mVac 

VIBRATION (2): 
F=40cps-3500 cps; 

Rp=10,000 OHMS 
(NOTE 8) 

MEG. 
µµf 

14+f 
µµf 

6.5 Ep(2): --- --- --- --- 20 --- mVac 

CONTINUED ON FOLLOWING PAGE 



TENTATI V E DATA IT4WQ 

TUNO•tOL 

TEST 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS cont'd. 

ADL MIL-E-i MIL-E-1 
R SYMBOL MIN. LAL BOG UAL MAX. ALD UNITS 

DEGRADATION RATE 

ACCEPTANCE TESTS 

SHOCK: 

HAMMER ANGLE=30°

(NOTE 2) 

FATIGUE: 

G=2.5; F=25cps MIN; 

60 cps MAX.; FIXED 
FREQUENCY (NOTE 3) 

POST SHOCK AND FATIGUE 

TEST END POINTS: 
TRANSCONDUC TANCE (1): 
VIBRATION (1): 

MINIATURE TU 9E BASE STRAIN: 
GLASS STRAIN 

(THERMAL SHOCK: 

TEST 

ACCEPTANCE LIFE TEST 

INTERMITTENT LIFE TEST: 

Ef=1.25 Vdc OR Vac WITH 

EQUIVALENT BIAS; 
GROUP A 

INTERMITTENT LIFE TEST 
END POINTS: 

TRANSCONDUCTA NCE (1 ): 
GRID CURRENT: 

Sm(1): 570 

EP~ ---

ALLOW. DEF. 
PER CHARACTER. 

AOL 
1st COMB. 

SAMP. SAMP. 
R 

NOTES 

MIL-E-1 

SYMBOL 

15 

MIN. MAX. 

µMHOS 
mVac 

MIL-E-1 

UNITS 

500 --- HOURS 

Sml i ): µMHOS 
Ic(1): µAdc 

1. CHARACTERISTICS, QUALITY CONTROL PROCEDURES, AND INSPECTION LEVELS ARE MADE ACCORDING 
TO THE APPROPRIATE PARAGRAPH OF MI L•E. 1, AND MIL-STD-IOSA, 

2. TEST CONDITIONS AND ACCEPTANCE CRITERIA PER SHOCK TEST PROCEDURES OF MIL-E.1 BASIC 
SPECIFICATIONS. 

3. TEST CONDITIONS AND ACCEPTANCE CRITERIA PER FATIGUE TEST PROCEDURES OF MIL-E.I BASIC 
SPECIFICATIONS. 

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

5. THESE NORMAL TEST CONDITIONS ARE USED FOR ALL CHARACTERISTICS UNLESS OTHERWISE STATED 
UNDER THE INDIVIDUAL TEST I7 EM. 

CONTINUED ON FOLLOWING PAGE 
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IT4WA TENTATIVE DATA 

  TUNO•=OL 

CONTINUED FROM PRECE DING PAGE 

NOTES - cont'd. 

6, FOR MOST APPLICATIONS THE PERFORMANCE WILL NOT BE ADV E.RSELY AFFECTED BY ±IOR HEATER 
VOLTAGE VARIATION, BUT WHEN THE APPLICATION CAN PROVIDE A CLOSER CONTROL OF HEATER 
VOLTAGE, AN IMPROVEMENT IN RELIABILITY WILL BE REALIZED. 

7, PLATE AND SCREEN SUPPLY VOLTAGES SHOULD NOT EXCEED THESE VALUES UNDER ANY CIRCUM. 
STANCES. 

fJ. THE TUBE UNDER TEST SHALL BE RIGIDLY MOUNTED ON A VIBRATION TABLE VIBRATING WITH SIMPLE 
HARMONIC MOTION. THE TEST CONDITIONS OF PARAGRAPH 4.9.19.1 OF MIL-E-i SHALL BE APPLIED AND 
Ep MONITORED WHILE THE FREQUENCY OF VIBRATION IS CONTINUOUSLY SWEPT FROM 50 J500 CPS AND 
THE PEAK ACCELERATION CONTROLLED CONSTANT' AT 2G. A LOW PASS FILTER WHICH FOLLOWS THE 
LOAD RESISTOR OF THE TUBE UNDER TEST SHALL HAVE A CUT-OFF FREQUENCY OF 3500 CPS. THE 
TOTAL TIME OF SWEEP SHALL NOT BE LESS THAN ONE (1) MINUTE. 

9. THE VOLTAGE DROP IN THE GRID CURRENT METER SHALL BE INCLUDED IN THE GRID VOLTAGE RE-
QUIRED FOR THE O.lµAdc GRID CURRENT. 

10. THE SIGNAL SHALL BE COUPLED THROUGH A 1µf CONDENSER AND SHALL HAVE A SOURCE IM PEDENCE 
OF APPROXIMATELY 500 OHMS. 
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TENTATIVE DATA IU4WA 

GLASS BULB 

TUNG•SGL 

PENTODE 

MINIATURE TYPE 

HEATER 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

6AR 

THE tU4WA IS A FILAMENT TYPE SHARP CUT-OFF PENTODE IN THE 7 PIN MINIATURE 
CONSTRUCTION. IT IS DESIGNED FOR RF AND AF APPLICATIONS IN PORTABLE EQUIP-
MENT WHERE EXTREME CONDITIONS OF MECHANICAL SHOCK OR VIBRATION ARE EN-
COUNTERED. THE TUBE IS PARTICULARLY USEFUL IN VOLTAGE AMPLIFIER CIRCUITS 
WHERE ITS LOW MICROPHONIC NOISE AND VIBRATION OUTPUT ARE ESSENTIAL FOR 
SPECIALIZED MILITARY ELECTRONIC EQUIPMENT. 

RATINGS 

MECHANICAL 

MAXIMUM IMPACT ACCELERATION (SHOCK TEST -NOTE 2) 450 G 

MAXIMUM VIBRATIONAL ACCELERATION (96 HR. FATIGUE TEST 
(NOTE 3) 2.5 G 

RATINGS 

AND NORMAL OPERATION 

NORM. 
TEST NORM. 

CONDI OPER-

MIL-E-1 DES. TIONS ATION DES. MIL -E-1 
SYMBOL MIN. NOTE 5 NOTE ~ MAX. UNITS 

HEATER VOLTAGE (NOTE 6) Ef: 1.00 1.25 1.25 1.50 Vdc 

PLATE VOLTAGE (NOTE 7) Eb: --- 90 90 135 Vdc 

GRID VOLTAGE Ec1: 0 0 --- Vdc 

GRID VOLTAGE #2 (NOTE 7) Ec2: 90 90 135 Vdc 

PLATE DISSIPATION Pp: --- --- 0.17 WATTS 

GRID #2 DISSIPATION Pg2: --- --- --- 0.05 WATTS 
GRID RESISTANCE Rg(1): --- 2.0 MEG. 

TRANSCONDUCTANCE Sm: --- 900 --- µMHOS 

PLATE CURRENT 161: 1.6 --- mAdc 

CATHODE CURRENT Ilc: --- 3.0 mAdc 

CONTINUED ON FOLLOWING PAGE 
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IU4WA 

~  TUNO•!OL  

CONTINUED FROM PRECEDING PAGE 

TENTATI V E DATA 

CHARACTERISTICS AND QUALITY CONTROLI

AQL MIL E-1 MIL-E-1 
TEST % SYMBOL MIN. LAL BOG. UAL MAX. ALD UNITS 

MEASUREMEN TS ACCE P7ANCE 

TESTS PART 1 

GRID CURRENT (1): 

E6=Ec2=135 Vdc; 

COMBINED AOL=1.0 %EXCLUDING MECH. AND INOPERATIVES 

Ec1=-2.0 Vdc 0.65 Ic1: 0 µAdc 

PLATE CURRENT (1): 0.65 161: 1.0 mAdc 

SCREEN GRID CURRENT: 0.65 Ic2: 0.28 mAdc 

TRANSCONDUCTANCE (1): 0.65 Sm(1): 720 µMHOS 

NOISE AND MICROPHONICS: 

Ebb=Ecc2=90 Vdc: 

Eca1=t0.OmVac;Rp= 

1 .0 MEG.; Rg2=4.7 MEG.; 

Cg2=0.1 µf 0.65 EB: 

CONTINUITY AND SHORTS: 

(INOPERATIVES) 0.4 

MECHANICAL: 

(ENVELOPE OUTLINE 

6-2) 

MEASUREMEN TS ACCEPTANCE 

TESTS. -PART 2 

INSULATION OF ELECTRODES: 

gall=-100 Vdc Rg-all: 

p.a11=-100Vdc 4' 0 Rp-all: 

PLATE CURRENT(2): 

Ec1=-4.5 Vdc 6.5 Ib: 0 30 µAdc 

TRANSCON DUC TANCE (2): 

Ef= 1.0 Vdc 6.5 Sm(2): 610 1080 µMHOS 

FILAMENT CURRENT: 6.5 If: 44 56 mA 
CA PACITANCEI Cg1p: --- 0.02 µµf 

CAPACITANCE SNIELD 
#316 

6.5 Cia: 3.0 4.2 µµf 
CAPACITANCE Cout: 5.6 --- 7.6 µµf 

VIBRATION (1): 

Rp=10,000 OHMS; 

40 cps;15 g 6.5 Ep: 

VIBRATION (2): 

f=50 cps-3500 cps; 

Rp=10,000 OHMS 

(NOTE 8) 6.5 Ep(2): ---

DEGRACATION RATE 

ACCEPTANCE TESTS 

SHOCK:: 

HAMMER ANGLE=30°
(NOTE 2) 

FATIGUE: 

G=2.5; F=25cps MIN; 

60 cps MAX; FIXED 

FREQUENCY 

(NOTE 3) 

CONTINUED ON FOLLOWING PAGE 

 J 



TENTATIVE DATA IU4Wq 

TUNc•so~ 

TEST 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROLS ; cont'd. 

AQL MIL-E•1 MIL-E-7 

96 SYMBOL MIN LAL BOG. UAL MAX. ALD UNITS 

DEGRADATION RATE COMBMED AQL=1.0% EXCLU DINGMECH. ANDINOPERA TIV ES 
ACCEPTANCE TESTS (CONT'D.) 

POST SHOCX AND FATIGUE 

TEST END POINTS: 

TRANSCONDUCTANCE (1) Sm: 540 --- µMHOS 

VIBRATION EP: --- 15 mVac 

MINIATURE TUBE BASE STRAIN: --- --- --- ---

GLASS STRAIN 

(THERMAL SHOCK): 2.5 

ACCEPTANCE LIFE TESTS 

INTERMITTENT LIFE TEST: 

Ef=1.25 Vdc; OR Vac WITH 

EQUIVALENT BIAS; 

GROUP A 

INTERMITTENT LIFE TEST 

END POINTS: 

TRANSCONDUCTANCE (1) 

GRID CURRENT 

ALLOWABLE DEF. 

PER CHARACTER. 
isf COMB. AOL MI L•E-7 MIN. . MAX. MIU E•1 

SAMP. SAM P.. 95 SYM. UNITS 

NOTES 

--- t: 500 --- HOURS 

--- Sm(1):540 --- µMHOS 

1. CHARACTERISTICS, QUALITY CONTROL PROCEDURES, AND INSPECTION LEVELS ARE MADE ACCORDING 
TO THE APPROPRIATE PARAGRAPHS OE MI L•E•1, AND MI L•STD•1 OSA. 

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

3, TEST CONDITIONS AND ACCEPTANCE CRITERIA PER FATIGUE TEST PROCEDURES OF MIl•E•1 BASIC 
SPECIFICATIONS, 

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

5. THESE NORMAL TEST CONDITIONS ARE USED FOR ALL CHARACTERISTICS UNLESS OTHERWISE STATED 
UNDER THE INDIVIDUAL TEST ITEM. 

6. FOR MOST APPLICATIONS THE PERFORMANCE WILL NOT BE ADVERSELY AFFECTED BY X10% HEATER 
VOLTAGE VARIATION, BUT WHEN THE APPLICATION CAN PROVIDE A CLOSER CONTROL OF HEATER 
VOLTAGE, AND IMPROVEMENT IN RELIABILITY WILL BE REALIZED. 

7. PLATE AND SCREEN VOLTAGES SHOULD NOT EXCEED THESE VALUES UNDER ANY CIRCUMSTANCES. 

8. THE TUBE UNDER TEST SHALL BE RIGIDLY MOUNTED ON A VIBRATION TABLE VIBRATING WITH SIMPLE 
HARMONIC MOTION. THE TEST CONDITIONS OF PARAGRAPH 4.9.19.1 OF MI L-E-1 SHALL BE APPLIED 
AND Ep MONITORED WHILE THE FREQUENCY OF VIBRATION IS CONTINUOUSLY SWEPT FROM 50-3500 CPS 

AND THE PEAK ACCELERATION CONTROLLED CONSTANT AT 2G. A LOW PASS FILTER WHICH FOLLOWS 
THE LOAD RESISTOR OF THE TUBE UNDER TEST SHALL HAVE A CUT-0FF FRED UEN CY OF 3500 CPS. 

THE TOTAL TIME OF SWEEP SHALL NOT BE LE55 THAN ONE (I) MINUTE. 

NG-SOl ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELO, NEW JERS EY r U.S.A., APRIL 1, 1960r PLATE *5811 
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TENTATIVE DATA IUSWA 

  3~~ 
4 

MAX. 

~8 
MAX. 

2 
I.. 
8 

MAX. 

GLASS BULB 

TUNG•SOL 

DIODE PENTODE 

MINIATURE TYPE 

HEATER 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

68W 

THE IUSWA IS A FILAMENT TYPE, SHARP CUT-OFF, DIODE PENTODE IN THE 7 PIN MINIA-
TURE CONSTRUCTION. ITS PRINCIPAL APPLICATION IS AS A DIODE DETECTOR, AVC 
RECTIFIER, AUDIO FREQUENCY AMPLIFIER IN PORTABLE RECEIVERS. THE IUSWA IS 
PARTICULARLY USEFUL IN DETECTOR AMPLIFIER CIRCUITS WHERE ITS LOW MICRO-
PHONIC NOISE AND VIBRATION OUTPUT ARE ESSENTIAL FOR SPECIALIZED MILITARY 

ELECTRONIC EQUIPMENT. 

RATINGS 
MECHANICAL 

MAXIMUM IMPACT ACCELERATION (SHOCK TEST -NOTE 2) 450 G 
MAXIMUM VIBRATIONAL ACCELERATION(96 HR. FATIGUE TEST-NOTE 3) 2.5 G 

RATINGS 
AND NORMAL OPERATION 

NORM. NORM. 
TEST 

CONDI- OPER-

MIL-E•7 D E 5. TIONS ATION DES. MIL-E-1 
SYMBOL MIN. NOTE 5 NOTE 4 MAX. UNITS 

HEATER VOLTAGE (NOTE 6) Ef: 1.00 1.25 1.25 1.50 Vdc 
PLATE VOLTAGE (NOTE 7) Eb: --- 67.5 67.5 100 Vdc 
GRID VOLTAGE Ect: 0 0 0 Vdc 
GRID VOLTAGE #2 (NOTE 7) Ec2: 67.5 67.5 100 Vdc 
PLATE DISSIPATION Pp: --- --- 0.13 WATTS 
GRID #2 DISSIPATION Pg2: 0.035 WATTS 
GRID RESISTANCE Rg(1): --- 2.0 MEG. 
TRANSCONDUCTANCE Sm: 650 --- µMHOS 
PLATE CURRENT Ibt: --- 1.6 --- mAdc 
CATHODE CURRENT Ik: --- 5.0 mAdc 
DIODE CURRENT lib: 250 µAdc 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE OIYISI ON, BLOOMFI ELO, NEW JERSEY, U. S. A.,SEPT EMBER 1, 1960 ELATE W5970 



IU5WA TENTATIVE DATA 

~  TUNo•aoL  

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL 

TEST 

MEASUREMENTS ACCEPTANCE 

TESTS PART 1 

AOL 
R 

MIL-E•1 
SYMBOL 

MIL-E-i 
MIN. LAL 80G UAL MAX ALD UNITS 

GRID CURRENT (1 ): 

Eb=Ec2=90Vdc; 

COMBINED AOL=1.096 EXCLUDING MECH. AND INO PERATIVES. 

Ec1=-2.5 Vdc 0.65 Ic1: 0 --- --- --- -0.5 --- µAdc 
PLATE CURRENT (11: 0.65 Ib1: 1.05 --- --- --- 2.15 --- mAdc 
SCREEN GRID CURRENT: 0.65 Ic(2): 0.24 --- --- --- 0.56 --- 'mAdc 
TRANSCON DUCTANCE (1): 

Ef=1.0 Vdc 0.65 Sm(1): 380 --- --- --- 775 --- µMHOS 
AC AMPLIFICATION: 
Ebb=Ecc2=45 Vdc; 

Rg2=2.0 MEG; Rg1= 
10 MEG.; Rp=0.5 MEG.; 
Esig=0.2 Vac;0.lµf 
BETWEEN G2 &-F 0.65 Ep: 

EMISSION (DIODE) 
Eib=10 Vdc 0.65 Lis: 

NOISE AND MICRO PHONICS: 

Ebb=Ecc2=135 Vdc; 

Eca1=10.OmVac; Rp= 

1 .0 MEG.; Cg2=0.1 µf; 

Ec1=0; Rp OF DIODE _ 
2 MEG. TO GROUND. 
COUPLE PLATE OF 

DIODE TO G1 THROUGH 
A 0.7µf CAPACITOR; 
Rg1=1 .5 MEG.; RgT=0.1µf 
(NOTE 9, 10) 

CONTINUITY AND SHORTS: 
(INOPERATIVES) 

MECHANICAL: 

ENVELOPE OUTLINE 

(6-2) 

MEASUREM;EN TS ACCEPTANCE 

TE5T5, PART ] 

0.65 

INSULATION OF ELEC-
TRODES: 

gt-a11=-100 Vdc Rg-all: f00 --- --- --- MEG. 
p-all=-100 Vdc 4'O Rp-all: 100 --- --- MEG. 

TRANSCONDUCTANCE (2): 6.5 Sm: 525 775 --- µMHOS 
FILAMENT CURRENT: 6.5 If: 44 56 --- mA 
VIBRATION (1): 

Rp=t0,000OHMS; F= 

40 cps;G=15 6.5 Ep(1): 10 --- mVac 

VIBRATION (21: 
F=50 cps-3500 cps; 

Rp=10,000 OHMS 
(NOTE 8) 6.5 Ep(2): 25 --- mVac 

CONTINUED ON FOLLOWING PAGE 
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TENTATIVE DATA IUSWA 

,  TUNo-soy 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS - cont'd. 

TEST 

DEGRADATION RATE 

ACCEPTANCE TESTS 

A O L MIL-E-1 MIL-E-1 

R SYMBOL MIN LAL BOG UAL MAX ALD UNITS 

COMBINED AOL =I.OR E%CLUDI NG MECH. AND INOPERATIVES 

SHOCK: 

HAMMER ANGLE=30°

(NOTE 2) 

FATIGUE: 

G=2.5; F=25cps MIN., 

60 cps MAX., FIXED 

FREQUENCY (NOTE 3) 

POST SHOCK AND FATIGUE 

TEST END POINTS: 

TRANSCONDUCTAN CE 12): Sm: 450 
VIBRATION (1 ): Ep: ---

DIODE EMISSION lis: 0.2 

MINIATURE TUBE BASE STRAIN:--- ---

GLASS STRAIN 

(THERMAL SHOCK): 2.5 ---

TEST 

ACCEPTANCE LIFE TESTS 

INTERMITTENT LIFE 
TEST: 

ALLOW. DE F. 
PER CHA RAC. 

lsr COMB. 

SAMP. SAMP. 

--- 15 

AOL MI L•E-1 

R SYMBOL MIN MAX. 

--- µMHOS 

mVac 

mAdc 

MIL-E-t 

UNITS 

Ef=1.25 Vdc OR Vac 

WITH EQUIVALENT 

BIAS, GROUP A --- 500 --- HOURS 

INTERMITTENT LIFE TEST 

END POINTS: 

TRANSCONDUCTANCE (2) --- Sm12): 450 µMHOS 

OR AC AMPLIFICATION --- Ep: 5.0 --- Vac 

EMISSION (DIODE) --- lis: 0.2 mAdc 

NOTES 

1. CHARACTERISTICS, OUALITV CONTROL PROCEDURES, AND iNS PE CTI ON LEVELS ARE MADE ACCORDING 
TO THE APPROPRIATE PARAGRAPH OF MIL-E-1, AND MIL-STD-lOSA. 

2. TEST CONDITIONS AND ACCEPTANCE CRITERIA PER SHOCK TEST PROCEDURES OF MIL-E-1 BASIC 
SPECIFICATIONS. 

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

4. THESE NORMAL VALUES REPRESENT CONDITIONS AT WHICH CONTROL OF RELIABILITY MAY BE E%-
PECTED. 

CONTINUED ON FOLLOWING PAGE 
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IU5WA TENTATIVE DATA 

  TUNB•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

NOTES 

CON T'D. 

5. THESE NORMAL TEST CONDITIONS ARE USED FOR ALL CHARACTERISTICS UNLESS OTHERWISE STATED 
UNDER THE INDIVIDUAL TEST ITEM. 

6. FOR MOST APPLICATIONS THE PERFORMANCE WILL NOT BE ADVERSELY AFFECTED BY ±IOR HEATER 
VOLTAGE VARIATION, BUT WHEN THE APPLICATION CAN PROVIDE A CLOSER CONTROL OF HEATER 
VOLTAGE, AN IMPROVEMENT IN RELIABILITY WILL 8E REALIZED. 

7. PLATE AND SCREEN VOLTAGES SHOULD NOT EXCEED THESE VALUES UNDER ANY CIRCUMSTANCES. 

B. THE TUBE UNDER TEST SHALL BE RIGIDLY MOUNTED ON A VIBRATION TABLE VIBRATING WITH SIMPLE 
HARMONIC MOTION. THE TEST CONDITIONS OF PARAGRAPH 4.9.19.1 OF MI L•E-1 SHALL BE APPLIED 
AND EP MONITORED WHILE THE FREQUENCY OF VIBRATION IS CONTINUOUSLY SWEPT FROM 50-3500 CPS 
AND THE PEAK ACCELERATION CONTROLLED CONSTANT AT ~G. A LOW PASS FILTER WHICH FOLLOWS 
THE LOAD RESISTOR OF THE TUBE UNDER TEST SHALL HAVE A CUTOFF FREQUENCY OF 3500 CPS. THE 
TOTAL TIME OF SWEEP SHALL NOT BE LESS THAN ONE (1) MINUTE. 

9. TUBES SHALL BE 50 SHIELDED THAT OPERATOR PROXIMITY OR MOVEMENT WILL NOT AFFECT OUTPUT 
READINGS. 

10. THE REJECTION LEVEL SHALL BE SET AT THE VU METER READING OBTAINED DURING CALIBRATION. 
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TENTATIVE DATA IUSWA 
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T ENTATIVE DATA I Z 2 

Tuao•so~ 

oiooE 
MINIATURE TYPE 

T-52 

~~ ~~ 

0.75~~ 
MAX. 

GLASS BULB 

1 
2.34;, 
2.47 

2.70~~ 
MAX. 

FILAMENT 

1.25t5~ VOLTS 0.265 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE - BUTTON 

7 PIN BASE 

THE 1Z21S A HIGH VOLTAGE LOW CURRENT VACUUM RECTIFIER TUBE INA MINIATURE 
BULB. THIS TUBE FEATURES A LOW DRAIN, THORIATED TUNGSTEN FILAMENT WHICH 
WILL WORK SATISFACTORILY IN FLYBACK AND RF POWER SUPPLY CIRCUITS AS WELL 
AS WITH CONVENTIONAL TRANSFORMER OR DRY BATTERY FILAMENT SUPPLY. FULL 
ANODE VOLTAGE MAY BE APPLIED TO A COLD TUBE SIMULTANEOUSLY WITH THE 
APPLICATION OF FILAMENT VOLTAGE. BECAUSE OF THE SMALL SPACE AND WEIGHT 
OF THE 1Z2, THIS TUBE IS EXPECIALLY ADAPTABLE TO COMPACT AND PORTABLE 
EQUIPMENT. 

MAXIMUM RATINGS 

MAXIMUM PEAK INVERSE PL P,TE VOLTAGE j5 X00 VOLTS 

MAXIMUM STEADY STATE PEAK PLATE CURRENT $,5 MA. 

MAXIMUM DC OUTPUT CURRENT j,j MA. 

MAXIMUM SUPPLY VOLTAGE FREQUENCY 200 KCYCLES 

MAXIMUM ALTITUDE FOR FULL RATINGS j0 000 FEET 

MINIMUM SUPPLY SOURCE IMPEDANCE (AT EPX =15 KV) 3CD 000 OHMS 

ELECTRICAL DATA 

FILAMENT VOLTAGE 1.25*5~ VOLTS 

FILAMENT CURRENT 0.265 AMP. 

TUBE VOLTAGE DROP AT 1.5 MA. (APPROX.) jH VOLTS 

TUBE VOLTAGE DROP AT $,5 MA. (APPROX.) X25 VOLTS 

MINIMUM FILAMENT HEATING TIME 0 SECONDS 

CONTINUED ON FOLLOWING PAGE 
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IZ2 TENTATIVE DATA 

~  TUNG•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

MECHANICAL DATA 

MOUNTING POSITION 

MAXIMUM OVERALL LENGTH 

SEATED LENGTH 

MAXIMUM DIAMETER 

BULB 

CAP 

BASE 

MAXIMUM WE16HT (NET) 

ANY 

2,70 INCHES 

2.34 TO 2.u7 INCHES 

0.75 INCHES 

T-5 1/2 
SKIRTED MINIATURE 

MI N•I ATURE B UTTON 7.PIN 

O.5 OUNCES 

TYPICAL CIRCUIT VALUES 

Rs

Erms Rs RL CL Edc Idc 

KILOVOLTS MEGOHMS MEGOHMS mfd KILOVOLTS MILLIAMPS 

5.3 0,44 278. .012 4.15 1,5 

5.3 0.3 u3• •024 6.8 0.155 

1 

 J 



TENTATIVE DATA IZ2 

f 

z2 
Ef = 1 25 Volts 

15 

W  

a  
a  

~ 10 

z  
w 
z  

v 5 

w  
0 
O  
z 

v  
a 

D~ 

Ef = 1 3` 

E f = 1.25. 

50 100 150 200 250 300 
DC ANODE VOLTAGE (VOLTS) 

LL L Ll l i ~L 
1z2 

Ef = 1.25 Volts 

— y 300 
- W 

- W 

Z 
Q 

 ~_ 200 

1-" 
Z 
W 
K 
K 

~ 100 
H 
Z 
W 
2 a 
J 

W' 0 
0 I.0 1 2 1 3 l 4 1 5 1 6 1.7 

.FILAMENT VOLTAGE (VOLTS 

111111 ~ ~ ~~  ~ ~( 
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TENTATIVE DATA 2D21W 

3' 
a 

y 
Max 

GLASS BULB 

TUNo•so~ 

THYRATRON 

HEATER 

6.3t10~ VOLTS 0.600 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

IBN 

THE 2D21W IS A RUGGEDIZED, XENON FILLED, FOUR ELECTRODE THYRATRONWlTH 
NEGATIVE CONTROL CHARACTERISTICS. THIS TUBE IS ELECTRICALLY EQUIVALENT 
TO THE POPULAR TYPE 2D21, BUT HAS BEEN RUGGEDIZED THROUGH THE USE OF 
CERAMIC INSULATORS AND STRONGER ELEMENTS TO PERMIT THE TUBF TO STAND 
HLGH 114PACT SHOCKS AND VIBRATION. IT HAS FOUND WIDE USAGE AS A SWITCHING 
TUBE, AS A PULSE MODULATOR, AND IN GRID CONIkULLED RECTIFIER SERVICE. 
BECAUSE OF ITS SHIELD GRID CONSTRUCTION, THE INPUT OF THE 2D21W WILL 
WORK DIRECTLY FROM A HIGH IMPEDANCE SOURCE SUCH AS A PHOTOTUBE. THE 
EFFECTIVE ANODE TO CONTROL GRID CAPACITY MAY BE REDUCED BY CONNECTING 
PINS #5 & #7 TO #2 AND CONNECTING THE GRID RESISTOR DIRECTLY AT THE SOCKET 
TERMINAL. THE SMALL SIZE AND LIGHT WEIGHT OF THE 2D21W AND ITS RELATIVE 

FREEDOM FROM TEMPERATURE RESTRICTIONS MAKE THIS TUBE PARTICULARLY SUITED 

FOR USE IN COMPACT EQUIPMENT. 

ELECTRICAL DATA 

HEATER VOLTAGEA 6.3±10% VOLTS 

HEATER CURRENT (Ef =6.3 VDLTS) 0.600 AMP. 

MINIMUM CATHODE HEATING TIME 10. SECONDS 

ANOOE TO CONTROL GRID CAPACITANCE 0.026 µµFARADS 

CONTROL GRID TO CATHODE (B~SHIELD GRID) CAPACITANCE Z.4 µµFARADS 

ANODE TO CATHODE (6SHIELD GRID) CAPACITANCE 1.6 µµFARADS 

DE- IONIZATION TIME, APPROX. (SHIELD TIED TO CATHODE) 

WITH GRID VOLTS ='100, GRID RES.= 1000~ 

ANODE VOLTS =125, ANODE CUR. = O.lAMPS. 35 µ$ECONDS 

WITH GRID VOLTS=- 1C, GRID RES.= 1000 

ANODE VOLTS - 125, ANODE CUR.- 0.1 AMPS. ~5 µSECONi'. ~. 

IONIZATION TIME, APPROX. O.5 µSECONi-

ANODE VOLTAGE DROP, APPROX. H VOLTS 

MAXIMUM CRITICAL GRID CURRENT (AT Ebb=460v, RMS) O.5 µAMPS. 

~10$, -5Z IN PULSE MODULATOR SERVICE. 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION 8100NfIElD, NEW JERSEY, U.S.A. DECEMBER 1, 1958 PLATE W5371 
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2D21W TENTATIVE DATA 

~  TUNO.80L  ~ 

CONTINUED FRDN PRECEDING PAGE 

MECHANICAL DATA 

MAXIMUM SHOCK RATING 72O G 
MOUNTING POSITION ANY 
MAXIMUM OVERALL LENGTH Z.1'j INCHES 
MAXIMUM SEATED LENGTH L.$$ INCHES 
MAXIMUM DIAMETER 0.75 INCHES 
BULB T—S 1/2 
BASE MINIATURE BUTTON 7 PIN 
WEIGHT (NET) O.S OUNCES 

RATINGS 
ABSOLUTE VALUES 

MAXIMUM PEAK ANODE VOLTAGE 

INVERSE 

FORWARD 

MAXIMUM CATHODE CURRENT 

PEAK 

RELAY d GRID 
CONTROLLED 
RECTIFIER 
SERVICE 

1jOO 
E)5O 

O.S 

PULSE 
MODULATOR 
SERVICE 

LOO 

5OO 

lO. 

VOLTS 

VOLTS 

AMPS. 
AVERAGE ZOO. ].O. MA. 

SURGE (MAX.DURATION O.1 SECONDS) lO. --- AMPS. 

MAXIMUM AVERAGE TIME 3O. SECONDS 

MAXIMUM NEGATIVE CONTROL GRID VOLTAGE 

BEFORE CONDUCTION —LOO —ZOO VOLTS 

D URINE CONDUCTION (AVERAGED OVER 

30 SEC. MAX.) —lO —lO VOLT; 
MAXIMUM POSITIVE CONTROL GRID CURRENT 

AVERAGE lO --- MA. 
PEAK --~— ZO MA. 

MAXIMUM NEGATIVE SHIELD GRID VOLTAGE 

BEFORE CONDUCTION —lOO —5O VOLTS 
DURING CONDUCTION (AVERAGED OVER 

30 SEC. MAX.) —lO —LO VOLTS 

MAXIMUM POSITIVE SHIELD GRID CURRENT 

A VERA6E lO --- MA. 
PEAK --- ZO MA. 

MAXIMUM FREQUENCY 5OO PPS. 

MAXIMUM PULSE TIME 5 µSECONDS 
MAXIMUM RATE OF RISE (AMPS. PER µSECOND) LOO 

MAXIMUM HEATER CATHODE VOLTAGE 

HEATER NEGATIVE —lOO O VJLTS 
HEATER POSITIVE Z5 O VOLTS 

AMBIENT TEMPERATURE LIMITS —]Fj TO +90 —75 To+90 °c 
MAXIMUM CONTROL GRID (G1) CIR. RESISTANCE lO O.5 MEGOHMS 
MAXIMUM SHIELD GRID (G 2) CIRCUIT REST (STANCE --- 2Fj OOO OHMS 
MJNIMUM SHIELD GRID (G 2) CIRCUIT RESISTANCE Z OOO OHMS 



TENTATIVE DATA 2D21W 
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RANGE FOR  
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RANGE FOR 
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2D21W 
~` 

~ 

OPERATIONAL RANGE OF \ I 

CRITICAL GRID VOLTAGE \ 

`~ RANGES SHOWN ARE TOR TWO VALUES I 

OF GRID RESISTOR, 0.1 MEGOHM AND \ ' 

10 MEGO HM, AND TAKE IN70 ACCOUNT \ 1

INITIAL DIFFERENCES BETWEEN IN-

\ DIVIDUAL TUBES AND SUBSEQUENT 

I DIFFERENCES DURING TUBE LIFE , 

' FOR A HEATER VOLTAGE RANGE OF ` 

5.7 TO 6.9 VOLTS. ` , 

-10.0 -7 5 -5.0 -2.5 0 

DC GRID #I SUPPLY VOLTS 

750 

J 500 

w 

O 
z 
a 

c 250 

I  J__LJ~ I 
2D21W 

AVERAGE CONTROL CHARACTERISTICS 

R 1 = 0.1 Megohms 
R9 Z = 0 Ohms 

m 
N 

W ~~ .a

-10 -5 0 5 10 

DC CONTROL GRID VOLTS 

15 20 

~I ~ I I I I I Il II 
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AVERAGE GRID CHARACTERISTICS 

DURING ANODE CONDUCTION 

Ef = 6.3 Volts 

Shield Grid Volts = 0 

-7 -6 -5 -4 -3 -2 

DC CONTROL GRID VOLTS 

2D21W TENTATIVE DATA 
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TENTATIVE DATA 3828 

_.3 z_ 
-~; _ 

M 1Y 

GLASS BULB 

TUN6•SOL 

DIODE 

FILAMENT 

2.5f 5`b VOLTS 5.0 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL MEDIUM SHELL 
4 PIN BAYONET BASE 

4P 

THE 3828 IS A XENON FILLED HALF WAVE RECTIFIER FOR USE IN HIGH VOLTAGE 
CIRCUITS. THE TUBE IS DESIGNED TO OPERATE OVER A WIDE TEMPERATURE RANGE 
WITHOUT THE NECESSITY OF HEATING OR COOLING DEVICES. ITS HARD GLASS EN—
VELOPE AND WELL SUPPORTED MOUNT MAKE IT PARTICULARLY SUITED FOR MILITARY 
AND INDUSTRIAL USE. AS CONTRASTED TO SIMILAR MERCURY—VAPOR TUBES, THE 
3828 MAY BE MOUNTED IN ANY POSITION AND IS NOT SUBJECT TO MERCURY—SPLASH 
PROBLEMS. ITS EFFICIENT OXIDE COATED FILAMENT IS FAST HEATING. AS CON—
SISTENT WITH FILAMENTARY GAS AND VAPOR RECTIFIER TUBE PRACTICE, QUAD—
RATURE EXCITATION OF THE FILAMENT IS RECOMMENDED FOR OBTAINING THE LONE 
EST TUBE LIFE. IN QUADRATURE OPERATION, THE FIILAMENT CURRENT IS PHASED 

TO BE AT A MINIMUM WHEN THE PEAK ANODE CURRENT FLOWS. HOWEVER THE TUBE 
CARRIES FULL RATINGS FOR IN PHASE OPERATION OF THE FILAMENT. 

MAXIMUM RATINGS 

MAXIMUM PEAK INVERSE VOLTAGE 5 OOO jO OOO VOLTS 

MAXIMIM PEAK CATHODE CURRENT 2. j. AMP. 

MAXIMUM AVERAGE CATHODE CURRENT O.5 0.25 AMP. 

MAXIMUM SURGE CATHODE~CURRENT 2O. 2O. AMP. 

(MAXIMUM DURATION TIME O.1 SECONDS) 

MAXIMUM AVERAGING TIME 3O. 3O. SECONCS 

MAXIMUM SUPPLY FREQUENCY 5OO j5O CPS 

AMBIENT TEMPERATURE LIMITS —55 TO +75 —55To+75 °C 

ELECTRICAL DATA 

FILAMENT VOLTAGE 2. 5r 5~ VOLTS 

FILAMENT CURRENT AT 2.5 VG LTS 5.O AMP. 

MINIMUM CATHODE HEATING TIME 5. SECONDS 

AVERAGE ANODE VOLTAGE DROP jO. VOLTS 
PEAK ANODE VOLTAGE DROP ju. VOLTS 

CRITICAL ANODE VOLTAGE 5O. VOLTS 

CONTINUED Ox fOLIOwIxG PAGE 

TUNG-SDL ELECTRIC INC. EI ECTR OM TUBE DIVISION BL OONFI EL D. NEW JERSEY. U.S.A. MAY 1, 1958 PI ATE *5236 



3828 TENTATIVE DATA 

TUNO.80L 
CONTINUED FROM PRECEDING PAGE 

MECHANICAL DATA 

MOUNTING POSITION ANY 

OVERALL LENGTH 5.87 ro 6.15 INCHES 

SEATED LENGTH 5.25 TO 5.53 INCHES 

MAXIMUM DIAMETER 2.07 INCHES 

BULB T— 16 NONEX 

CAP MEDIUM METAL S C1—S 

BASE MEDIUM 4 PIN BAYONET S A4-10 

WEIGHT (NET) MAX. 4 OUNCES 

l 

MAXIMUM CIRCUIT VALUES 

A,E, DC OUTPUT IAPPgO%.) AIPPLE 
i1LAMENT 

NO. Di SECON DAgV 

EDC IN I DE IN VOLTS FA EO. 
FIG. CIgCU1T TAAN SFOAMEA 

OPERATION TUBES VOLTS 
EaMS VOI TS AMPEN ES qM5 

1

HALF WAVE 
SINGLE PHASE IN PHASE 1 7000A 3200 0.25 3500 f 

SINGLE PHASE 
35008 1600 0.50 1750 

2 
FULL WAVE 

PHASE 

SINGLE PHASE 
IN PHASE 2 3500" 3200 Q.50 1500 2f 

SINGLE CENTER TAP 
17508 1600 1.00 750 

3: 

BRIDGE CIRCUIT 
SINGLE PHASE IN PHASE 4 7000" 6400 0,50 3000 2f 

SINGLE PHASE 35008 3200 1,00 1500 

4 
HALF WAVE 

THREE PHASE 
DELTA-iVYE 3 4000" 

20008
4800 
2400 

Q.75 
1.50 

860 

430 
3f 

5
FULL WAVE 

DELTA—WYE QUADRATURE 6 4000" 9500 Q.75 400 6f 
THREE PHASE 20008 4750 1.50 200 

6 
FULL WAVE 

THREE PHASE 
DELTA~ELTA QUADRATURE 6 7000" 

35008
9500 

4]50 
Q.75 
1,50 

4OO 
200 

6f 

HALF WgVE 

SIX PHASE 
DELTA—STAR QUADRATURE 6 3500`" 4800 

, 

1.0 200 6f 
7 (THREE PHASE 17508 2400 2.0 100 

SUPPLY 

oc ouraur vA LU Es AaE rnosE SV PPl1E0 To A Cn oKE INPUT FILTER NITn A PURE SINE MAYE SUPPLY. 

AVA LU ES ARE FOR A MA%IMUM OF SONV PEAK INVERSE VOLTAGE PEA TUBE AND 150 OPS MA%IMUM SUPPLY FREOV ENLY. 

eVA LU ES FOR A MAXIMUM FO 5• KV PEAN INVERSE VO ITAGE PER TUBE AND 500 CPS MAXIMUM SU PPLT FREOUENCT. 

J 



TENTATIVE DATA 3828 

s 
i 

TUNO•=OL 
x 

FIGURE I - HALF WAVE 
-SINGLE PHASE 

 >x 

 ►x 

FIGURE 2 - FULL WAVE - SINGLE PHASE 

FIGURE 3 - FULL WAVE 
BRIDGE CIRCUIT 
_SINGLE PHASE 

Phl 

Ph2 

Phi 

FIGURE 4 - HALF WAVE - THREE PHASE 

x x 

T UNG-BOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELO~ NEW JERSEY. U.S.A. MAY 1. 1958 PLATE *52j7 



3828 TENTATIVE DATA 

Phl 

Ph2 

Phj 

N O 

Ph] 

Ph? 

Pn3 

TUNO•=OL 

FIGURE 5 - FULL WAVE-THREE PHASE 

FIGURE 6 - FULL WAVE - THREE PHASE 

Phj Ph2 

FIGURE 7 - HALF WAVE-SIX PHASE (3 PHASE SUPPLY) 

Phj Ph1 

 J 



TENTATIVE DATA 3C23 
~

s
~

 

2 c 

5z~ 
MA%. 

6 
B. 

MAX. 

GLASS BULB 

TUNc•so~ 

THYRATRON 

ARGON AND MERCURY - VAPOR 

FILPM ENT 

AC OR DC 

VERTICAL MOUNTING POSITION 

(BASE DOWN) 

BOTTOM VIEW 

THE 3C23 IS A THREE ELECTRODE, ARGON AND MERCURY-VAPOR FILLED THYRATRON 

WITH NEGATIVE CONTROL CHARACTERISTIC DESIGNED FOR GRID CONTROLLED RECTI-

FIER, MOTOR CONTROL, OR RELAY SERVICE. THE ADDITION OF ARGON GAS TO THE 

MERCURY-VAPOR ATMOSPHERE PERMITS THE TUBE TO START CONDUCTION AT LOW 

TEMPERATURES. 

THE 3C23 EMPLOYS A MEDIUM, 4-PIN BAYONET BASE. 

ELECTRICAL DATA 

FILAMENT VOLTAGE 
FILAMENT CURRENT @ Ef= 2.5 MOLTS 
CATHODE HEATING TIME— MINIMUM 

ANODE TO CONTROL GRID CAPACITANCE 
DE- IONIZATION TIME — APPROXIMATE 

ANODE VOLTS = 120, ANODE CURRENT = 1.5 AMPS 
GRID VOLTS =- 20, GRID RESISTOR = 10,000 OHMS 

2.5±0.125 VOLTS 

7 AMPS 

15 SECONDS 

1.8 µµf 

360 µµf 

ANODE VOLTS = 120(ANO DE CURRENT = 1 .5 AMPS. 
GRID VOLTS =- 500 GRID RESISTOR = 100,000 OHMS 60 µµf 

ANO DE VOLTAGE DROP — APPROXIMATE 
INITIAL 
END OF LIFE 

MOUNTING POSITION 
TYPE OF COOLING 
BULB 

BAS E 
CAP 

NET WEIGHT 
SOCKET 

MECHANICAL DATA 

10 VOLTS 
20 VOLTS 

VERTICAL BASE DOWN 
CONVECTION 
ST16 

A4-10 MEDIUM 
C1- 5 MEDIUM 
3 OUNCES MAXIMUM 
MEDIUM 4 PIN BAYONET 

CONTINUED ON FOLLOWING PAGE 

J 
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3C23 TENTATIVE DATA 

TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
ABSOLUTE VALUES 

PEAK ANODE VOLTAGE 

MIN. MAX. 

FORWARD 1250 VOLTS 

REVERSE 1250 VOLTS 

GRID VOLTAGE 

PEAK OR DC BEFORE TUBE CONDUCTION - 500 VOLTS 

AVERAGE DURING TUBE CONDUCTION -NOTE 1 -10 VOLTS 

ANODE CURRENT 

PEAK 6 AMPS. 

AVERAGE - NOTE 2 1.5 AMPS. 

FAULT - FOR DURATION OF 0.1 SEC. MAX. - NOTE 3 120 AMPS. 

GRID CURRENT 

AVERAGE - NOTE 4 +0.07 AMP. 

OPERATING FREQUENCY (PER SECOND) 420 CYCLES 

ALTITUDE --- 10,000 FEET 

TEMPERATURE RANGE - NOTE 5 40 80 'C 

FILAMENT VOLTAGE 2.37 2.63 VOLTS 

1, AVERAGED OVER ONE CONDUCTING PERIOD. 

2. AVERAGED OVER ANY INTERVAL OF FIVE SECONDS MAXIMUM. 

3, THE EQUIPMENT DESIGNER SHOULD LIMIT THE SHORT CIRCUIT CURRENT TO 140 AMPERES CIRCUITWISE. 
IT SHOULD BE UNDERSTOOD THAT WHILE THE TUBE MAY STAND SEVERAL FAULTS A7 THIS MAGNITUDE 
OF CURRENT, EACH FAULT WILL ADVERSELY AFFECT TUBE LIFE. 

4. AVERAGED OVER THE PERIOD OF GRID CONDUCTION. 

5. THE RECOMMENDED OPERATING RANGE FOR THIS TUBE IS FROM 40° TO 80° CENTIGRADE.OPERATION 
BETWEEN -55° AND +d0° CENTIGRADE AT REDUCED RATINGS, OR "STARTS" IN THIS TEMPERATURE 
RANGE ARE PERMISSIBLE, BUT WILL RESULT IN CONSIDERABLY SHORTENED LIFE. 



TENTATI V E DATA 3C23 

i`1 

/~ 

3C23 

SHADED AREA SHOWS USUAL CONTROL REGION. DOTTED LIMITS SHOW NOMINAL RANGE OF GRID 

CONTROL VOLTAGE TAKING INTO CONSIDERATION DIFFERENCES BETWEEN INDIVIDUAL TUBES, AND 

VARIATIONS DUE TO FILAMENT VOLTAGE. TEM PERATU E AND CHANGE _DURING_LI,F~ _ 
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-12.5 -10.0 -7 5 -5 0 -2.5 0" 
DC GRID SUPPLY VOLTS 

OPERATIONAL RANGE OF CRITICAL GRID VOLTAGE 

APPLICATION NOTES 

THYRATR O.N TUBES IF CORRECTLY USED WILL GIVE MANY THOUSANDS OF HOURS OF 

RELIABLE SERVICE. THE CORRECT USE OF A TUBE INVOLVES AMO N,G OTHER THINGS 

ADHERENCE TO THE FOLLOWING RULES: 

L. AVOID COLD STARTS. THE HEAT SHIELDED, OXIDE COATED FILAMENT SHOULD BE 
E NERG12E0 BEFORE THE ANODE VOLTAGE IS APPLIED IN ORDER TO OBTAIN MAXIMUM 

LIFE. 

Z. AVOID OPERATING THE TUBE OUTSIDE OF THE SPECIFIED FILAMENT VOLTAGE 
RANGE. 

3. AVOID EXCEEDING THE RATED PEAK INVERSE VOLTAGE. EXCESS INVERSE VOLTAGE 

CAN CAUSE EITHER AN IMMEDIATE FAILURE OR A RAPID DECLINE IN USEFUL LIFE. 

NO CLEAR CUT METHOD OF FORETELLING TUBE FAILURE HAS BE EN DEVISED. PERIODIC 

REPLACEMENT OF A TUBE AS A ROUTINE PREVENTIVE MAINTENANCE DEVICE IS NOT 

RECOMMENDED AS A TUBE THAT HAS OPERATED FOR SEVERAL THOUSAND HOURS MAY 

BE GOOD FOR SEVERAL MORE THOUSAND HOURS OF USEFUL OPERATION. QUITE OFTEN 

MAINTENANCE PERSONNEL CAN, AFTER SOME EXPERIENCE WITH A PIECE OF EQUIP-

MENT~ ANTICIPATE TUBE FAILURE BY OBSERVATION. VISUAL CHECKS OF TUBE ~ARC~ 

DROP WILL INDICATE TUBES APPROACHING END OF LIFE. TUBE DROP VOLTAGES 

CONSIDERABLY HIGHER THAN THAT OF THE LAST READINGS, OR READINGS ABOVE 20 

VOLTS INDICATE TUBES THAT MAY SOON FAIL. WH~I LE SUCH A READING CAN BE 

TAKEN DIRECTLY AT THE TUBE IN THE OPERATING EQUIPMENT, IT IS A DANGEROUS 

PRACTICE. THE VOLTAGES AT WHICH THIS TUBE NORMALITY OPERATES AHE LETHAL. 

C DNTINL'ED ~~N FOLI~NING PAGE 

TONG-GOL ELF.CTRIL INC.. ELECTRON TUBE DIVISION. BLOOMFIELD. NFW JERSEY. U.S.A.. APRIL 1. 1960 PLATE k581~1 
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3C23 TENTATIVE DATA 

TUNS•SOL 
CONT INII ED FPOM Pk EC EDING PAGE 

APPE_ICATION NOTES — coNrlo. 

A MORE PRACTICAL AND EXACT MEASUREMENT IS OBSERVING THE TUBE VOLTAGE 

DROP IN A TEST JIG WHILE IT PASSES ONE .OR TWO HIGH CURRENT PULSES. SUCH 

A JIG IS ILLUSTRATED IN FIGURE 1• THE OSCILLOSCOPE IS CALIBRATED BY 

FIRST SETTING SWITCH S2 TO CURRENT CHECK. MOMENTARY CONTACT SWITCH Si IS 

THEN TAPPED WHILE CURRENT SET RESISTOR R2 IS ADJUSTED UNTIL A PATTERN $ 

VOLTS HIGH APPEARS ON THE OSCILLOSCOPE SCREEN. THIS INDICATES THAT A 

PEAK CURRENT OF EIGHT AMPERES IS FLOWING THROUGH THE TUBE UNDER TEST AND 

THROUGH CALIBRATING RESISTOR R1. THE TUBE VOLTAGE DROP CAN THEN BE READ 

DIRECTLY IN VOLTS ON THE OSCILLOSCOPE SCALE BY SETTING SWITCH S2 TO THE 

TEST POSITION AND TAPPING SWITCH S1• A NEW TUBE WILL HAVE A VOLTAGE DROP 

OF APPROXIMATELY 10 VOLTS. A TUBE APPROACHING THE END OF LIFE MAY HAVE A 

VOLTAGE DROP OF 20 VOLTS. 

GRID—CONTROLLED THYRATRONS CAN BE INCORPORATED INTO CIRCUITS TO PROVIDE 

NUMEROUS SERVICES INCLUDING THE SPEED CONTROL OF OC MOTORS OC TO AC IN—

VERSION~ AC TO DC RECTIFICATION S AND SUPPLYING VARIABLE AC POWER FROM AN 

AC SOURCE. 

FIGURE 2 ILLUSTRATES ONE METHOD OF CONVERTING AC TO DC. THE MAGNITUDE 

OF THE DC OUTPUT VOLTAGE IS CONTROLLED BY THE VARIABLE RESISTOR WHICH 

CONTROLS THE FIRING ANGLE, OR GRID VOLTAGE PHASE, OF THE THYRATRONS. THE 

USE OF THYRATRONS TO SUPPLY A VARIABLE AC OUTPUT FROM A FIXED AC SOURCE 

IS SHOWN IN FIGURE S. AGAIN THE VARIABLE RESISTOR SERVES TO CONTROL THE 

PHASE ANGLE OF THE APPLIED GRID VOLTAGE AND THUS THE OUTPUT VOLTAGE. 

4832 

220 v 

2.5 v 

~t 7 amp 

R~ 

40 

100 w 

SI 

b~OMFNTARY 

CONTACT 

CURRENT 
SET 

R2 

40 

100w 

h •; 

1000 

101i 

2~w 

R3 
1.c 
tow 

OSCILLOSCOPE 

FIGURE I 



TENTATIVE DATA 3C23 

TUNG•SGL 
A-6 INPUT ~~Q~ 

440,208 OR 115V 
TO 

6.3v CT 

440,208 OR 115V 
TO 

610V CT 

J 5000~v•sµfT 
2W 400v 

5000 v, s~,. f 

2W 400V 

u~~ 
3C23 t 

OUTPUT 
50 TO 230V DC 

AT 
500 MA. 

440,208 OR 115'J 
TO 

2.5V CT 

FIG. 2 TNYRATRON POWER SUPPLY PROVIDING VARIABLE D—C OUTPUT FROM A —C INPUT ~ 

VARIABLE 
A—C OUTPUT 

440,208 
OR 115V 
A—C INPUT 

O.1/lF 

T
uoov 

3C23 

z z 
.500 
lOW 

lOK 5W 
FIG. 3 TNYRATRON POWER SUPPLY PROVIDING VARIABLE A-C ~?UTPUT FROM A-C INPUT 

TUN G-BOL EIECTftIC INC., ELECTRON TUBE DIVISION. BLOOMFIELD, NEW JERSEY, U. ~.A., APRIL 1, 1950 PLATE #5814 





3V4WA 

TUNG•SOL 

P4WER•AMPLIFIER PENTDDE 

MINIATURE TYPE 

COATED FILAMENT CATHODE 

GLASS BULB 

SERIES FILAMENT 
Ef APPEIED BETWEEN. 

P IxS 1 6 7 
E 1 REfERREO TO PIN 1 
9 

PARALLEL FILAMENT 
EE APPLIED 9ETWEEN 

PIX 5 AND PINS 1 6 
7 TIED TO GETNEfi, 

E a REFER0.E0 TO PIN 5 

1.25f20~ VOLTS 0.1 AMP. 

DC 

A SHUNTING RESISTOR MUST 9E CONNECTED BE-
TWEEN PINS 1 ANO 5 FOR SERIES-FILAMENT OPER-
ATION TO NY-PASS ANY CATHODE CUR RE Ni IN E%-

CESS OF THE 6 MA. RATED MA%IMUM PER SECTION. 
AN ADDITIONAL SHUNTING RESISTOR MAY BE NEC-
ESSARY BETWEEN PINS 1 AND 7 IF OTHEP TU9E5 
USED IN SERIES-F I~L ANENT ARRANGEMENT CONTRIB-

UTE TO THE FIIAME NT CURRENT OF TXE jV4. 

ANY MOUNTING POSITION 

BOTTOM YI~W 
MINIATURE BUTTON 

7 PIN BASE 

THE 3V4WA IS A POWER AMPLIFIER PENTODE UTILIZING THE 7 PIN MINIATURE CON—

STRUCTION. IT IS A RUGGEDIZED VERSION OF THE 3V4, MAKING IT SUITABLE FOR 
MILITARY EQUIPMENT APPLICATIONS. 

FILAMENT VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #1 VOLTAGE 

MAXIMUM GRID #2 VOLTAGE 

MAXIMUM CATHODE CURRENT 

MAXIMUM ALTITUDE 

RATINGS 
POWER AMPLIFIER PENTODE 

TEST coNo. Aes. MAx. 

1,25 1.251 2O~ VOLTS 

9O lOO VOLTS 

—4.5 --- VOLTS 

9O ZOO VOLTS 

--- 13 MA. 

10 000 FEET 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AF POWER AMPLIFIER — CLASS Al

PLATE VOLTAGE 

SCREEN VOI TA GE 

SERIES 
FILAMENT 

90 
90 

85 
85 

PARALLEL 
FILAMENT 

90 
90 

GRID VOLTAGE —4.5 —5 —4.5 
PEAK AF GRID VOLTAGE u.5 5 4.5 
ZERO—SIGNAL PLATE CURRENT 7.7 6.9 9.5 
ZERO—SIGNAL SCREEN CURRENT 1.7 1.5 2.1 
LOAD RESISTANCE 10 000 10 000 10 000 
PLATE RESISTANCE (APPROX,) 0.12 0.12 O.1 
TRANSCONDUCTANCE 2 000 1 975 2 150 
MAXIMUM—S16NAl POWER OUTPUT 0.24 0.25 0.27 
70 TAL HARMONIC DISTORTION 7 lO 7 

voLTs 
voLTs 
voLTs 
voLTs 
MA. 

MA. 

oHMs 
MEGOHM 

µMHos 
WATT 
PER CENT 

~ INOILATES A CHANGE. 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE OIVI SION, BLOOMFI ELD, NEW JERSEY, U.S.A. OCTOBER 1, 1960 PLATE A600j 



3V 4WA 

TUNG•SOL 

C ONTINIIED FROM. PRECEDING PAGE 

PERFORMANCE TESTS 
(Nll-E-11 . 

RESONANCE: 

THE TUBE UNDER TEST SHALL BE MOUNTED ON A VIBRATION TABLE VIBRATING 

WITH SIMPLE HARMONIC MOTION. TEST CONDITIONS OF PARAGRAPH 4.9.19.1 OF 
MIL-E-i SHALL BE APPLIED AND Ep MONITORED WHILE THE FREQUENCY OF 

VIBRATION IS CONTINUOUSLY SWEPT FROM 50 TO 4500 cps AND THE PEAK AC-
CELERATION CONTROLLED CONSTANT @ 2G. TOTAL TIME OF SWEEP SHALL NOT 

BE LESS THAN ONE (i) MINUTE. THE MAX. VALUE OF Ep FOR THIS TEST SHALL 

NOT EXCEED 175 mVAC. THIS TEST SHALL BE CONSIDERED A "DESIGN TEST" 

AND SHALL BE CONDUCTED @ INSPECTION LEVEL 1A AND AN AQL OF 0.65%. 

SHOCK 

TEST CONDITIONS OF PARAGRAPH 4.9.20.5 OF MIL- E-1 SHALL APPLY. HAMMER 

ANGLE SHALL BE 30°. 

FATIGUE: 

THE TEST CONDITIONS OF PAR AGR AP H 4.9.20.6 OF MIL- E- 1 SHALL APPLY. 

PERFORMANCE TEST (MIL-E-1/343) DATED AUG. 14, 1953: 

THE PERFORMANCE REQUIREMENTS ANO APPLICABLE TESTS SHALL BE AS SPECI-

FIED ON SHEETS 1 & 2 OF MIL- E- 1/343 EXCEPT AS FOLLOWS: 

(A) ON SHEET 1, (i) THE MAXIMUM Ep FOR THE VIBRATION TEST SHALL READ 

"5p mV AC" AND (2) SYM80L "Eb" AND THE MAX. VALUE "ig VU" FOR THE 

AF NOISE AND MICROPHONISM TEST SHALL BE DELETED. 

(B) ON SHEET 2, (NOTE 1 SHALL BE CHANGED TO READ: "Ebb=Ecc2=135 VDC; 

E c1= O, Rg1- 3.3 MEG; Rp= 0.27 MEG; Rg2=2.0 MEG (BYPASSED WITH A 

O.S µf CAPACITOR TO -F), SET AMPLIFIER GAIN FOR SOMW OUTPUT WITH 
Esi q= 500 mVAC. THE REJECTION LEVEL SHALL BE SET AT THE VU METER 

READING OBTgINEp UURING THE CALIBRATION. 

GENERAL: 

3 V4WA SHALL MEET REQUIREMENTS OF MIL- E- 1/343 DATED AUGUST 14, 1953 

WITH FOLLOWING EXCEPTIONS. 

(A) THE FILAMENT SHALL BE MADE OF COATED TUNGSTEN AND NO DAMPER 

BARS SHALL BE USED. 

(B) ABSOLUTE MAXIMUM RATING OF FILAMENT VOLTAGE (Ef) SHALL BE 1.25 

t 20% VDC. 



TENTATIVE DATA 4832 

L 

2.320" 
MAX. 

■ 

E 
1.860" 

1=' 0 

m m 
o 

'o 0 
r; 

GLASS BULB 

TUNG•80L 

DIODE 

FILAMENT 

5.Or5~ VOLTS 7.25 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
JUMBO BAYONET 
4 PIN BASE 

4AT 

THE 4832 IS A XENON FILLED HALF WAVE RECTIFIER FOR USE. IN HIGH VOLTAGE 
CIRCUITS. THE TUBE IS DESIGNED TO OPERATE OVER A WIDE TEMPERATURE RANGE 
WITHOUT THE NECESSITY OF HEATING OR COOLING DEVICES. ITS HARD GLASS EN—
VELOPE AND WELL SUPPORTED MOUNT MAKE IT PARTICULARLY SUITED FOR MILITARY 
AND INDUSTRIAL USE. AS CONTRASTED TO SIMILAR MERCURY—VAPOR TUBES, THE 
UB32 MAY BE MOUNTED IN ANY POSITION AND IS NOT SUBJECT TO MERCURY—SPLASH 
PROBLEMS. ITS EFFICIENT OXIDE COATED FILAMENT IS FAST HEATING. AS CON—
SISTENT WITH FILAMENTARY GAS AND VAPOR RECTIFIER TUBE PRACTICE, QUAD—
RATURE EXCITATION OF THE FILAMENT IS RECOMMENDED FOR OBTAINING THE LONG—
EST TUBE LIFE. IN QUADRATURE OPERATION, THE FILAMENT CURRENT IS PHASED 
TO BE AT A MINIMUM WHEN THE PEAK ANODE CURRENT FLOWS. HO'.YEVER THE TUBE 
CARRIES FULL RATINGS FOR IN PHASE OPERATION OF THE FILA::ENT. 

MAXIMUM RATINGS 

MAXIMUM PEAK INVERSE VOLTAGE 

MAXIMUM PEAK CATHODE CURRENT 

MAXIMUM AVERAGE CATHODE CURRENT 

MAXIMUM SURGE CATHODE CURRENT 

~M4XIMUM DURATION TIME 0. 1. SECONDS 

MA%(MUM AVERAGING TIME 

MAXIMUM SUPPLY FREQUENCY 

A M8IENT TEMPERATURE LIMITS 

ELECTRICAL DATA 

f (LAMENT VOLT4GE 

FILAMENT CURRENT AT 5,0 VOLTS 

MINIMUM CATHODE HEATING TIME 

AVERAGE ANODE VOLTAGE DROP 

PEAK ANODE VOLTAGE DROP 

CRITICAL ANODE VOLTAGE 

10 000 VOLTS 
5.O AMP. 

j. 25 AMP. 

SO• AMP. 

j5, SECONDS 

j50. cas 
—55 TO +]O~ C 

5.Ot5~ voLrs 
7.25 AMP. 

3O. SECONDS 

j2. VOLTS 

j6. VOLTS 

50. voLrs 

CONTINUED OM FOLLOWING PAGE 

TUMG-SOL ELECTRIC INt. ELECTRON TUBE OIVI SION BL OONFIEL D, NEw JERSEY, U.S.A. YAT 1, 1958 PLATE 1 52)8 



4832 TENTATIVE DATA 

~  TUNG•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

MECHANICAL DATA 

MOUNTING POSITION 

OVERALL LENGTH 

MAXIMUM DIAMETER 

BULB 

CAP 

BASE 

WEIGHT (NETJ MAX. 

ANY 

7.6 TO 8.5 INCHES 

2.32 INCHES 

T—jB NONEX 

MEDIUM METAL C- 1-5 

JUMBO 4 PIN S A4-29 

7 j~2 OUNCES 

 J 

MAXIMUM CIRCUIT VALUES 

FIG. CIRCUIT TRANSFORMER 

FILAMENT 

OPERATION 

NO. Oi 

TUBES 

p,C, 

SECONDARY 

YOL TS 
ERMS 

OC OUTPUT (APPRO%.) RIPPLE 

EDC IN
YOL TS 

IDC IN 

AMPERES 

VOLTS 

RMS 

FR EO. 

j HALF WAVE 

SINGLE PHASE 
SINGLE PHASE IN PHASE j 7000 3200 j.25 3500 { 

2 
FULL WAVE 

SINGLE PHASE 

SINGLE PHASE 

CENTER TAP 
IN PHASE 2 3500 3200 2.50 j500 2{ 

3 
BRIDGE CIRCUIT 

SINGLE PHASE 
SINGLE PHASE IN PHASE 4 7000 6400 2.5~ 3000 Q{ 

4 
HALF wnvE 
THREE PHASE 

OELTAyVYE 3 u000 4800 3.75 860 3{ 

5 

FULL WAVE 

THREE PHASE 
DELTA~NYE QUADRATURE ( 4000 9500 3.75 400 6{ 

6 
FULL WAVE 

THREE PHASE 
DELTA-DELTA QUADRATURE 6 7000 9500 3.75 400 6{ 

7 

HALF WAVE 

SIX PHASE 

THREE PHASE 

SUPPLY 

DELTA-STAR QUADRATURE 6 3500 4$00 5.0 200 6{ 

DL OUTPUT VALUES ARE THOSE SUPPLIED TO A CHOKE INPUT FILTER WITH A PURE S1HE WgVE SUPP LT, 

VALUES ARE FOR A MAXINDN OF lOKV PEAK INVERSE VOLTAGE PER TUBE ANO 150 CPS MAXINUN SUPPLY FREQUENCY. 



TENTATIVE DATA 4832 

f 

TUNG•SOL 
x 

FIGURE I - HALF WAVE 
-SINGLE PHASE 

+x 

~x 

x 

 sx 

'FIGURE 2 - FULL WAVE - SINGLE PHASE 

x 

FIGURE 3 - FULL WAVE 
BRIDGE CIRCUIT 
-SINGLE PHASE 

FIGURE 4 - HALF WAVE - THREE PHASE 

 J 
T UN G-BOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELD, NEW Jf RSEY, U.S.A. MAY 1, 1958 'PLATE *5239 



4832 TENTATIVE DATA 

Phl 

Ph2 

Phi 

N 

Phl 

Ph2 

Pnj 

N 0 

Phl 

Ph2 

Phi 

Tu~s•sot 

FIGURE 5 — FULL WAVE—THREE PHASE 

FIGURE 6 — FULL WAVE — THREE PHASE 

P~hj P

+

h2 

l.~.A.~! 

FIGURE 7 — HALF WAVE—SIX PHASE (3 PHASE SUPPLY) 

Phj Ph2 



TENTATIVE DATA 5R4WGA 

~ ~ 

T-16 4~. 

MAX. 

5~ 
MAX. 

~_2
1.

MAR. 

GLASS BULB 
HARD GLASS 

TUNG•SOL 

FULL WAVE RECTIFIER 

FILAMENT 

5.0 VOLTS 2.0 AMP. 

AC OR DC 

VERTICAL MOUNTING POSITION 
TUBE MAY BE OPER AT EO IN HORIZONTAL 
POSITION IF PINS N1 AND N4 AftE IN 
V ERTICAI PLANE. 

BOTTOM VIEW 
SPECIAL SKIRTED 
5 PI N. OCTAL 

57 

THE 5R4WGA IS A HIGH VUCUUM FULL WAVE RECTIFIER CAPABLE OF SUPPLYING 950 
UDC AT 165MA OR 750 VDC AT 275 MA. THIS TUBE TYPE PROVEN BY MILLIONS NOW 
IN FIELD USE FEATURES A RUGGED CONSTRUCTION THAT WILL WITHSTAND A SHOCK 
IMPACT OF 900 G AND HIGH VIBRATIONAL STRESSES. 

ONE OF THE DESIGN FEATURES IS THE SHOCK MOUNTING OF THE BULB IN A SKIRTED 
TYPE BASE BY A RESILIENT SILICONE RUBBER. THUS, ALTHOUGH THE BASE MAY BE 
SECURELY CLAMPED TO THE CHASSIS, THE TUBE PROPER IS INSULATED AGAINST 
SHOCKS. THIS TYPE CF BASING ALSO PERMITS OPERATION AT HIGH ALTITUDES 
WITHOUT FLASH OVER. ANOTHER DESIGN FEATURE IS THE "CROSS PRESS" STEM 
WHICH KEEPS ELECTROLYSIS TO A MINIMUM WHILE OFFERING A STABLE SUPPORT 
FOR THE MOUNT STRUCTURE. THE USE CF A HARD GLASS BULB PERMITS THE TUBE 
TO BE PROCESSED AT HIGH TEMPERATURES DURING MANUFACTURE SO THAT IT WILL 
REMAIN GAS FREE UNDER THE HIGH TEMPERATURES ENCOUNTERED IN OPERATION. 
THE LOW DRAIN, FAST HEATING, RUGGED FILAMENT PERMITS INSTANT APPLICATfON 
OF PLATE VOLTAGE OVER A LARGE PORTION OF THE OPERATING CHARACTERISTICS. 
(SEE CURVES). 

ELECTRICAL DATA 

FILAMENT VOLTAGE (~ 10%) A.C. 

FILAMENT CURRENT A.C. 

CONTINUED ON FO MOWING PAGE 

5.0 voLTs 
2.0 AMrs. 

TONG—SOL ELECTRIC INC ELECTRON TUBE DIVISION BLOOMFI ELD. NEW JERSEY, U.S.A. DECEMBER 1. 195E PLATE at5j lj 



5R4WGA TENATIVE DATA 

TUNa•so~ 
CONTINUED FRON PRECEDING PAGE 

TYPICAL OPERATION 

AC PLATE VOLTAGE RMS PER PLATE 

INPUT CONDENSER 

INPUT CHOKE 

EFFECTIVE PLATE SUPPLY IMPEDANCE PER PLATE 

DC OUTPUT CURRENT 

DC OUTPUT VOLTAGE AT FULL LOAD 

DC OUTPUT VOLTAGE AT HALF LOAD 

R EGULATION~ HALF LOAD TO FULL LOAD 

MECHANICAL DATA 

MOUNTING POSITION 

MAXIMUM OVERALL HEIGHT 

MAXIMUM SEATED HEIGHT 

MAXIMUM DIAMETER 

B ULB~ HARD GLASS 

BASE: SPECIAL SKIRTED OCTAL 5 PIN S

INSULATION ZONE 5 OR BETTER. 

ALTITUDE 

UP TO 30000 FT. 

UP TO 40000 FT. 

UP TO 60,000 FT. 

ALTITUDE 
UP TO }p~ppp FT. 

UP TO 40,000 FT. 

UP TO 60,000 FT. 

INPUT TO FILTER 

CHJKE CAPACITOR 

900 700 
--- 4 
10 

--- 100 
165 275 
840 730 
860 800 
20 70 

GLASS FILLED ALKYD, 

SEE 

MAXIMUM RATING CHART 

FILTER 
INPUT 

4 of 

4 µf 
5 HENRIES 
4 µf 
4 µf 

PEAK PLATE 
CURRENT 

O MA~ 
700 ~' 

550 
700 ~' 

VERTICAL 

5.31 
u.75 
2.06 
T-16 

OUTLINE 

PEAK INV. VOLTS RNS 
VOLTAGE PER PLATE 

3050vff 107Cv 
2150 ~ 7~0 
2300 ® 815 
2800 ~' 990 
1850 ~' 655 

CURRENT 

O MA~' 

275 
275 ~ 

165 & 
275 

®INDICATES NA%INUN RATINGS; ALL OTN ERS INDICATE APPROXIMATE VALUES. 

VAC 

Mfd 
H 

OHMS 

MA. 

VDC 

VDC 

VDC 

INCHES 

INCHES 

INCHES 

NIN. SUPPLY 
IMPEDANCE 
PER PLATE 

575L1~' 

575 ~ 

FULL LOAD 
VOLTAGE 
1525v 
770 
E50 

1100 
620 

ALL VALUES ARE FOR E! = 5.0 V. AND 10 SECONDS PREHEATING lN0 PR EN EATING IS NEL ESSARY FOR NO 
LOAD CONDTIONGI. HIGHER VALUES OF FILTER CONDENSER LA PALITY MAY RE USED IF PLATE SUPPLY INPE-
OANLE IS INCREASED TO KEEP PEAK PLATE CURRENT WITHIN RATINGS. FI ITER VA IU ES ARE FOR 60 CTC LE 
OPERATION. 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA 5R4WGA 

5R4WGA 

FULL WAVE RECTIFIER CHARACTERISTICS 

CHOKE INPUT FILTER 

Et = 5.0 VAC 
Filter Input Choke=l0 Henries 

Plate Supply Impedance Per Plate=100 Ohms 
DC
 V

OL
TS

 T
O
 F

IL
TE
R 

~,
 

o
 

0
 

0 
0 

0 
900 Vo is 

I I ~ 
(RMS) Per 

~ 
Plate 

Volts (RMS) Per Plate 700 

~ r 
~,~, 

500 Vo is (RMS) per Flate 
_~ 

300 Vclts (RMS) Per Plate 
® ~ -- 

100 200 300 

DC OUTPUT CURRENT (MILLIAMPERES) 

5R4WGA 

OPERATION IS PERMISSIBLE WITH 

LI
AM

PE
RE

S 

N
 

W
 

O
 

O
 

FILAMENT PREHEATING IN AREA 1. 

FOR OPERATION IN AREA LZ~ A 

MINIMUM PREHEATING TIME OF 10 

■.■■ 

SECONDS IS NECESSARY BEFORE THE ■■■■ 

APPLICATION OF PLATE VOLTAGE. ■.■■ 

■■■■ 

„I I, 

I,, 
■■■■ 

~~~~ 

"1"11'1",,, 

, 

DC
 
O
U
T
P
U
T
 M
I
L
 

~ 
O
 

O
 

,AREA II 

•~■■~~ ',,/ ~~~~ 
~~~~ 

AREA I 
/~/ 

~~~~ 

~~~~ 

~~~~ 
~~~~ 

' 

~ 
0 250 500 750 1000 

AC VOLTS PER PLATE (RMS) 

P -I.-SOL ELECTRIC INC ELECTRON TUBE DIVISION BLOOMFI ELD, NEW JERSEY, U. B.A DECEMBER 1, 18 8 PLATE *717': 



5R4WGA TENTATIVE DATA 

DC
 V

O
LT

S 
TO

 F
IL

TE
R

 

1250 

1000 

750 

500 

250 

0 

5R4WGA 
FULL WAVE RECTIFIER CHARACTERISTICS 

CONDENSER INPUT FILTER 

E{ = 5.0 Volts AC 
FILTER INPUT CAPACITOR = 4 MFD. 

PLATE SUPPLY IMPEDANCE PER PLATE 
IS 575 OHMS FOR 900 VOLT CURVE 
AND 100 OHMS FOR ALL OTHERS 

700 
Volts (RMS) P

~1~~- er 
Plate 

50~--  ̀~°lts (RMSJ _P  ̀er~ _e

300 Volt~~ 
Per '~  Plate 

0 50 100 150 200 250 300 

DC PLATE CURRENT (MILLIAMPERES PER PLATE} 

400 
w 

a 
a 
z 

a 
~, 300 
W 
C 
W 
d 
S 
<_ 
J 
J 

a 200 

H 
Z 
W 
1' 
C 

V 

F 100 
Q 
J 
a 
v 
0 

5R4WGA 

AVERAGE PLATE CHARACTERISTICS 
E{ = 5 VAC 

0~
0 25 50 75 100 125 

DC PLATE VOLTS 



TENTATIVE DATA 5R4WG8 

i 
i 

a 

T-16 46. 

MAx. 58. 

Max. 

AMA%. 

GLASS BULB 
HARD GLASS 

TUNG•SOL 

FULL WAVE RECTIFIER 

FILAMENT 

5.0 VOLTS 2.0 AMP. 

AC OR DC 

VERTICAL MOUNTING POSITION 
TUBE NAY BE OPERATED IN HORIZONTAL 
POSITION IF PINS 41 AND w4 ARE IN 
VERTICAL PLANE. 

BOTTOM VIEW 
SPECIAL SKIRTED 

5 PIN OCTAL 

5T 

THE 5R4WG6 IS ALONG LIFE, RUGGEDIZED, RELIABLE FULL WAVE RECTIFIER TUBE. 
WHILE SIMILAR IN CONSTRUCTION TO THE POPULAR SRUWGA, THIS TUBE IS SUB—
JECTED TO MORE EXACTING REQUIREMENTS IN MANUFACTURE. THIS INCLUDES A 100 
CHECK OF WELDS UNDER MAGNIFICATION. EVERY TUBE IS ELECTRICALLY STABILIZED 
WITH REPEATED COLD STARTS TO WEED OUT TUBES THAT ARE PRONE TO ARCING. 
THE 5R4WGB IS MADE IN "LOTS" WITH AN ENTIRE LOT BEING REJECTED UPON THE 
REJECTION OF SAMPLE TUBES. THIS IS OF PARTICULAR IMPORTANCE ON DESTRUC—
TIVE TESTS. 

•ONE OF THE DESIGN FEATURES IS THE SHOCK MOUNTING OF THE BULB IN A SKIRTED 
TYPE BASE BY A RESILIENT SILICONE RUBBER. THUS, ALTHOUGH THE BASE MAY BE 
SECURELY CLAMPED TO THE CHASSIS, THE TUBE PROPER IS INSULATED AGAINST 
SHOCKS. THIS TYPE CF BASING ALSO PERMITS OPERATION AT HIGH ALTITUDES 
WITHOUT FLASH OVER. ANOTHER DESIGN FEATURE IS THE "CROSS PRESS" STEM 
WHICH KEEPS ELECTROLYSIS TO A MINIMUM WHILE OFFERING A STABLE SUPPORT 
FOR THE MOUNT STRUCTURE. THE USE CF A HARD GLASS BULB PERMITS THE TUBE 
TO BE PROCESSED AT HIGH TEMPERATURES DURING MANUFACTURE SO THAT IT WILL 
REMAIN GAS FREE UNDER THE HIGH TEMPERATURES ENCOUNTERED IN OPERATION. 
THE LOW DRAIN, FAST HEATING, RUGGED FILAMENT PERMITS ItISTANT APPLICATfON 
OF PLATE VOLTAGE OVER A LARGE PORTION OF THE OPERATING CHARACTERISTICS. 
(SEE CURVES). 

ELECTRICAL DATA 

FILAMENT VOLTAGE (f 10%) A.C. 

FILAMENT CURRENT A.C. 

C ONTINU EO ON FOLLOWING PAGE 

5.O VOLTS 

Z.O AMPS. 

TONG—SOL ELECTRIC iNt ELECTRON TUBE DIYIBION BLOON FI ELD, NEw JERSEY, U.S.A. DEC ENBER 1, 1958 PLATE f5j T5 



5R4WG8 TENATIVE DATA 

TUNB•S8L 
C ONTINUEO FROM PREC EOING PAGE 

TYPICAL OPERATION 

INPUT TO FILTER 

CHOKE CAPACITOR 

AC PLATE VOLTAGE RMS PER PLATE 9OO TOO VAC 

INPUT CONDENSER --- 4 Mfd 
INPUT CHOKE LO --_ H 

EFFECTIVE PLATE SUPPLY IMPEDANCE PER PLATE --- ZOO OHMS 

DC OUTPUT CURRENT 165 275 MA. 

DC OUTPUT VOLTAGE AT FULL LOAD H4O 73O VDC 

DC OUTPUT VOLTAGE AT HALF LOAD H6O $OO VDC 

REGULATION, HALF LOAD TO FULL LOAD 2O 7O VDC 

MECHANICAL DATA 

MOUNTING POSITION VERTICAL 

MAXIMUM OVERALL HEIGHT 5.31 
MAXIMUM SEATED HEIGHT 4,75 

MAXIMUM DIAMETER 2.Q6 
BULB, HARD GLASS T-16 

BASE: SPECIAL SKIRTED OCTAL 5 PIN, GLASS FILLED ALKYD I

INSULATION ZONE 5 OR BETTER. SEE OUTLINE 

MAXIMUM RATING CHART 

INCHES 

INCHES 

INCHES 

MIN. SUPPLY 
FILTER PEAK IMV. VOLTS RMS IMPEDANCE 

ALTITUDE INPUT VOLTAGE PER PLATE PER PLATE 
uP To }0,000 FT. 4 µf 3Q5Ov® 107Cv 575f2® 
UP To 40,000 Fr. 4 µf 2150 ~ 7E~0 ---

5 HENRIES 2300 ® 815 ---
4 µ f 2800 ~' 990 575 

uP To 60,000 FT. 4 µf 1850 ® 655 ---

PEAK PLATE FULL LOAD 
ALTITUDE CURRENT CURRENT VOLTAGE 

UP TO }p,pp0 FT. O,MA® O MA~ 1525v 
UP TO 40,000 Fr. TOO® 275 ~ 770 

--- 275 ® _550 
550 165 ® 1100 

UP To 60,000 FT. TOO® 275 ® 620 

®INDICATES MAXIMUM RATINGS{ All OTHERS INDICATE APPROXIMATE VALUES. 

ALL VALUES ARE FOR E( = 5.0 V. ANO 10 SECONDS PR EN EATING lN0 PREHEATING IS NECESSARY FOR NO 
LOAD CONDTIONSI. NIGHER VALUES OF FI ITER LON OEN SER CAPACITY MAY BEUS ED IF PLATE SUPPLY IMPE-
DANCE IS INCR EAS EO TO KEEP PEAK PLATE CURRENT wITM IN RATINGS. FILTER VALUES ARE FOR 60 CTC LE 
OPERATION. 

CONTINUED ON FO LIOwING PAGE 



TENTATIVE DATA 5R4WGB 

^\ 

5R4WG6 
FULL WAVE RECTIFIER CHARACTERISTICS 

CHOKE INPUT FILTER 

E{ = 5.0 VAC 
Filter Input Choke=l0 Henries 

Plate Supply Impedance Per PlateF 100 Ohms 
D
C
 
V
O
L
T
S
 T
O
 
FI
LT
ER
 

~
 

o
 
0
 

0
 

0
 

~
 

900 Volts 
I I ~ 

(RMS) Per 
~ 

Plate 

Volts (RMS) Per Plate 700 

~ I f l 
500 Volts (RM

1
S) Per Plate 

IPerCPlate ,~„ 300 Vo is (RMS) 

100 200 300 
DC OUTPUT CURRENT (MILLIAMPERES) 

5R4WGB 

OPERATION IS PERMISSIBLE WITH 

LI
'A

M
PE
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N
 

W
 

O
 

O
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O
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FILAMENT PREHEATING IN AREA 1. 

FOR IN IS, A OPERATION AREA 

MINIMUM PREHEATING TIME OF 10 

■.■■ 

■■.. 
■■■. 

SECONDS IS NECESSARY BEFORE THE 

APPLICATION OF PLATE VOLTAGE. 
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AC VOLTS PER PLATE (RMS) 
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5R4WG8 TENTATIVE DATA 

5R4WG6 
FULL WAVE RECTIFIER CHARACTERISTIC& 

CONDENSER INPUT FILTER 

1250 
Ff = 5.0 Volts AC 

FILTER INPUT CAPACITOR = 4 MFD. 
900 

Volts PIST575UGHMS (RMS FORE900CVOLTRCURVEEP 
Plate ANO 

1000.. 
— 100 OHMS FOR ALL OTHERS 

700 
Volts ~ w (RMS) Per

~_ Plate 
LL 750 
0 

~ 500 Volts 

DC
 V
OL

 

0
 
0
 

(RMS) P 
,~~ m at e

300 Volts (RMS Per 
250 Plate 

0 
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PLATE CURRENT (MILLIAMPERES PER PLATE) DC 
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a 
300 
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J 
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Z 200 
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5R4WG6 

AVERAGE PLATE CHARACTERISTICS 
Ef = 5 VAC 
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TENTATIVE DATA 

TUNG•SOL 

5R4WGB 

1 

CONTINUED FROM PRECEDING PAGE 

ADDITIONAL TESTS TO INSURE RELIABILITY 

ALL TUBES:OPERATION (1):epx =2800 Vac; FULL WAVE;Zp/p =SOO;CL=4 mfd;RL= 

7000 OHMS; t~ =i0 t o >140 mAdc 

OPERATION (2):Epp/p =850 
Vac, FULL WAVE; CL=4mf d;RL=3500 OHMS, 

tg=10; Zp/p ADJUSTED FOR A BOGIE TUBE TO READ 260 

mAdc, AND Ib NOT LESS THAN 630 mA PER PLATE. 

(A BOGIE TUBE IS A TUBE WITH A DROP OF 75Vdc AT 320 

mAdc PER PLATE) l 0 >245 mA. 

STABIIIZATiON; 6 HOURS AT Ep =S.OVaC;Epp/P =800 Vac; to = 300 mAdc; 

RL - 3000; tg =0 (CYCLED 15 MINUTES ON 5 MINUTES OFF) 

RANDOM SAMPLE TESTED FOR THE FOLLOWING: 

LOW PRESSURE VOLTAGE BREAKDOWN: 

1).Epp/P 
= 1050Vac; FULL WAVE; RL/lo = 165 mAdc;tg =10SEC;CL = 4 mfd, 

Zptotal/p= 500 (Z: PRESSURE i40 mm (40000ft.) 

2).epx = 1850 Vac;RL/lo = 275 mAdc; tg= 10 SEC; C~ 4. mfd; Zptotal/p= 

20Ga: FULL WAVE; PRESSURE =55 mm (60000 ft.) 

SHOCK: 60~ HAMMER ANGLE IN NAVY FLYWEIGHT S HIGH IMPACT MACHINE (900G/ 
mSEC). 

FATIGUE: 25 CPS 0.80" TOTAL DISPLACEMENT S FOR 32 HOURS IN EACH OF 

THESE MUTUALLY PERPENDICULAR PLANES (2.5 G). 

POST SHOCK AND FATIGUE TEST END POINT: 

OPERATION (2) l o> 240 mAdc. 

LIFE TEST: 

FILAMENT CYCLING: 2040 CYCLES; Ef =5.5 Vac; 1 MINUTE ON~1 MINUTE OFF 

PER CYCLE. (F !LAMENT VOLTAGE REGULATION 3% NO LOAD TO FULL 
LOAD). 

INTERMITTENT LIFE TEST 

OPERATION (2) 100 HOURS 

OPERATION (2) 500 HOURS 

OPERATION (2) 1000 HOURS 

to > 245 mAdc. 

to > 240 mAdc. 

to > 240 mAdc. 

CTNIC INC. ELECTRON TUBE DI VIG ON BLOOMFIELD. NEW JERSEY. U.S.A. DECEMBER 1, 1958 PEATE ~ 377 
TUNG-





TENTATIVE DATA 

  TUNo•so~ 

PENTODE 

MINIATURE TYPE 

HEATER 

6AH6WA 

ANY MOUNTING POSITION 

GLASS BULB 
6-2 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

7BK 

THE f;AH6;vA IS A HEATER—CATHODE TYPE H16HTRANSCONDUCTANCE, SHARP CUT—OFF 
PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. IT IS DESIGNED FOR USE AS A 
RIDE BAND OR IF AMPLIFIER IN MOBILE AND AIRCRAFT APPLICATIONS. 

RATINGS 
MECHANICAL 

MAXIMUM IMPACT ACCELERATION '(SHOCK TEST—NOTE 3) 45O G 

MAXIMUM VIBRATIONAL ACCELERATION (96 HR FATIGUE TEST—
NOTE #4) 

MAXIMUM BULB TEMPERATURE 

HEATER VOLTAGE (NOTE 7) 

PLATE VOLTAGE 
GRID #i VOLTAGE 

GRID #2 VOLTAGE 

GRID #3 VOLTAGE 

PLATE DISSIPATION 

GRID #2 DISSIPATION 

H EATER—CATHODE VOLTAGE 

CATHODE CURRENT 

CATHODE RESISTANCE 

PLATE CURRENT (i) 

GRID #2 CURRENT 

TRANSCONDUCTANCE (i) 

PLATE RESISTANCE 

RATINGS 
AND NOR MAI OPERATION 

NORMAL 
TEST 
CONDI- 

NORMAL 
OPER-

2.5 

18O 

MIL-E-1 DES. TIONS ATION DES. 
SYMBOL MIN. (NOTE 61 (NOTE 5). MAX. 

Ef: 5,~ 6.3 (,3 6.9 

Eb: --- 300 300 330 
Ec1: --- 0 0 --- 

Ec2: T5O 15O 163 

Ec3: O 0 --- 

Pp: --- --- 3.O 3.3 
Pq2: --- 0.38 0.45 
Ehk; —200 --- 100 +200 

Ik: -- --- 12.5 28 

Rk: 16O 16O --- 

Ib(1): --- 10 

Ice: --- 2.5 --- 

Sm(i): --- 9000 
rp: --- --- O.5 

G 

°C 

MIL-E-1 
UNITS 

VOLTS 

vac 
Vdc 

Vdc 

Vdc 

W 

w 
`~ 
mAdc 

OHMS 

mAdc 

mAdc 

µMHOS 
MEG. 

CONTINUED ON FOLLOWING PAGE 

T UNG-BOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY, U. S. A..O CTOBER 1, 1960 PLATE #GOON 



6AH6WA TENTATIVE DATA 

TUNO•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTSI 

TEST AQL MIL-E-1 MIN. LAL BOG UAL MA% ALD MIL-E-1 
% UNITS 

MEASUREMENTS ACCEPTANCE 

TESTS PART 1 
COMBINED AQ L=1. Di E%LLUOING MECHANICAL AND INOP ERATIVES 

HEATER CURRENT: 0.65 If: 420 432 450 468 480 36 mA 
HEATER- CATHODE 

LEAKAGE: 

Ehk=+100 Vdc 0.65 Ihk: --- --- _-- 15 µAdc ---
Ehk=- 100 Vdc Ihk: --- --- ___ ___ 15 µAdc 

GRID CURRENT: 

R41= 1.0 MEG. 0.65 Ic(i): --- --- --- --- -2.0 --- µAdc 
PLATE CURRENT (i): 0.65 Ib(1): ],5 8.7 10,0 ll.j 12,5 2.5 mAdc 

PLATE CURRENT (2): 

Ec1=10.0 Vdc 0.65 Ib(2): --- --- ___ ___ 30 ___ µgdc 
TRANSCONDUCTANCE (1):0.65 Sm(i):7000 8000 9000 10000 11000 12000 µMHOS 
SCREEN GRID 

CURRENT: 0.65 Ic Z: 1.5 1.9 2.5 3.1 3.5 1.4 mAdc 
CONTINUITY AND SHORTS 

(INOPERATIVES) 0.4 --- --- --- --- --- --- ___ ___ 

MECHANICAL: --- --- --- -_ ___ ___ ___ ___ ___ 

ENVELOPE T-52 (6-2) 

MEASIR EMENTS ACCEPTANCE 

TESTS PART 2 
INSULATION OF 

ELECTRODES: Ef=6.3V 

E 41-ALL=- 100 Vdc 

Ep-ALL=-300 Vdc 

PLATE CURRENT (3): 

Eci=-5.0 Vdc 

TRANSCONDUCTANCE (2): 

Ef=5.7 (NOTE 8) 

2.5 
R41- 100 
all: 
Rp- 100 
all: 

2.5 Ib(3): 5 

2.5 

--- MEG. 

MEG 

µ AdC 

~Ef 
Sm(2):--- --- --- --- 15 --- PERCENT 

GRID EMISSION: 

Ef=7.SV; PREHEAT 

5 MINUTES AT Eci=

O Vdc; TEST AT Eci=

_ - 10 Vdc 2.5 Ic1(2):--- --- --- --- -2.0 --- µAdc 

RF NOISE: 

E si g=35 mVac; Ck= 

o.z µf 2.5 EB: --- --- ~ --- VU 

NOISE AND MICRO-

PHONICS: 

Ef=6.3 Vac;Eb6=Ecc2= 

500 Vdc; Ec1=0; Rk= 

200 OHMS; Ec3 t0 

GROL-No; Rp=10,000 

OHMS; Rg2=60,000 

O HMS;Cq 2=2 µf; Ck= 

10pp µf~. Eca1=300 

mvac. 2.5 EB: --- - --- 17 --- VU 

CONTINUED ON FOLLOWING PAGE 



TENTATI V E DATA 6 AH6WA 

TUNo•so~ 
CONTINUED FROM PRECEDING PA6E 

CHARACTERISTICS AND ?UALITY CONTROL TESTSI - cont'd. 

TEST 

MEASUREMENTS ACCEPTANCE 

TESTS PART 2- con t'd. 

CAPACITANCE 

C APACITANCE(NOTE 2) 

CAPACITANCE 

lOW PRESSURE VOLTAGE 

BREAKDOWN: 

PRESSURE=55±SmmHg; 

VOLTAGE =SOO VAC. 

VIBRATION (2): 

F=25 cps; G=2. 5: 

Rp=2000 OHMS; Ck=

1000 µf 

DEGRADATION RATE 

ACCEPTANCE TESTS 

AQL 
4 

MIL-

E-1 

SYM-

BOL 
HIN LAL ROG UAL MA%. ALD MIL-E-i 

UNITS 

COMBINED AQL=1.04 E%C LUDING NECNAN ICAI AND INOPERATIVES 

Cqp: 

6.5 Cin: 

Caut: 

6.5 

--- --- 0.035 Pf 

8.0 10 12 pf 

3.0 4.5 6 pf 

2.5 Ep: --- --- --- --- 100 --- mvac 

SHOCK: 

HAMMER ANGLE=30°; 

Ehk=+fOO Vdc; 

(NOTE 3) 2O ---

FATIGUE: 

96 HRS; G=2.5 

FIXED FREQUENCY; 

F=25 min., 6O ma X. 

(NOTE 4) 6.5 ---

POST SHOCK AND 

FATIGUE TEST END 

POINTS: 

VIBRATION (2): 

F= 25cps; Cr2.5; 

Rp=2000 ohms; Ck=

1000 µf --- Ep: 

HEATER-CATHODE 

LEAKAGE: 

Ehk=+100 Vdc ihk: 

Ehk=-100 Vdc Ihk: 

CHANGE IN TRANSCON-

D UCTANCE (1) OF IN-  ~ f

D IVIDUAL TUBES: --- Sm(1): 

GRID CURRENT(i): --- Ici: 

MINIATURE TUBE BASE 

STRAIN: --- ---

GLASS STRAIN 

(THERMAL SHOCK) 2.5 ---

ACCEPTANCE LIFE TESTS 

HEATER CYCLING LIFE 

TEST: 

Ef=7.SV; Eb=Eci= 

Ec2=Ec}=OV; Ehk=+ 

iOp Vdc; lmin on, 

4 min. off. 1.0 

CON TINUEO ON FOLLOWING PAGE 

200 --- mvcc 

30 --- µAdc 

30 --- µAdc 

20 ___ PERCENT 

µ Adc 

T UNG-SOL EIECTRIL INC.. ELECTRON TUBE DIVISION. BLOONFI ELD. NEW JERSEY. U. S. A. ,O CTOB ER 1, 1960 PLATE M6005 



6AH6WA TENTATIVE DATA 

TEST 

TUNO•>tOL 
CONTINUED FROM PR EC EOING PAGE 

CHARACTERISTICS AND 'DUALITY CONTROL TESTSI - cont~d. 

ACCEPTANCE LIFE 

TESTS 

HEATER CYCLING LIFE 

TEST END POINTS: 

HEATER-CATHODE 

LEAKAGE: 

ALLOM. DEF. 
per CHARAC. 

1st COMB 
SAMP. SAMP. 

AQL MIL-E-1 MIL-E-1 
d SYMBOL MIN. MAX. UNITS 

Ehk=+100 Vdc --- Ihk: j0 µAdc 
Ehk=-100 Vdc Ihk: j0 µAdc 

1 HOUR STABILITY 

LIFE TEST: 

TA=ROOM; Ehk=+ 

135Vdc; Rg1=0.1 

me g. min. ___ 

1 HOUR STABILITY 

LIFE TEST END 

POINTS; 

CHANGE IN TRANS-

CONDUCTANCE (1) OF 

INDIVIDUAL TUBES: 

(TYPICAL SAMPLE 

SIZE=50 TUBES) 1.O ~ tSm(i): --- lO PERCENT 

100 HOUR SURVIVAL 

RATE LIFE TEST: 

T A= ROCM;Ehk=+135 

Vdc; Rg1=0.1me g. 

min. ---

100 HO-UR SURVIAL RATE 

LIFE TEST END POINTS: 

(TYPICAL SAMPLE 

SI ZE=200 TUBES) ---

CONTINUITY AND SHORTS 

( INOPERATIVES): O.SS --- --- ---

TRANSCONDUCTANCE (1): L O Sm(1): 6jOO --- /MHOS 

INTERMITTENT HIGH 

TEMPERATURE LIFE TEST: 

T BUL 8=+180°C; Ehk= + 

135 Vdc; Rg1=0.1meg.min. 

SOO HOUR INTERMITTENT 

HIGH TEMPERATURE LIFE 

TEST END POINTS: 

(TYPICAL SAMPLE SIZE=

20 TUBES 1st SAMPLE; 

40 TUBES 2nd SAMPLE) 

I NOPERATIVES: 1 j 

GRID CURRENT (i): ~. J'

HEATER CURRENT: 1 j 

CHANGE IN TRANSCON-

D UCTANCE (1) OF IN-

DIVIDUAL TUBES: 1 j 

TRANSCONDUCTANCE (2): 

(NOTE 8) 2 5 

HEATER-CATHODE 

LEAKAGE: 

Ehk=+100 Vdc 

Ehk=- 100 Vdc 
1 3 

___ ___ ___ ___ ___ 

___ Ic(1): 0 -2.0 µAdc 

If: 410 490 MA 

--- ~tsm(1): --- 20 PERCENT 

--- ~EfSm(2): --- 15 PERCENT 

Ihk: 

Ihk: 

20 µAdc 

20 µAdc 

CONTINUED ON FOLLOWING PAGE 

J 



TENTATIVE DATA 6AH6WA 

~  TUNO.30L  ~ 

CONTINUED FROM APR EC EDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTSI - contld. 

T EST 

ACCEPTANCE LIFE 

TESTS - cont'd. 

ELECTRODE INSULA-

ALLOWABLE DEF. 
PER CHARACTER. 

1st COMB. 
SANP. SAMP. 

AQL 

S 

MIL-E-1 MIL-E-1 

SYMBOL MIN. NA%. UNITS 

TION: 

41-all --- Rqi-all: 50 MEG. 

p-all 2 5 ---- RP-all: 50 MEG. 

TRANSCONDUCTANCE 

(1) AVG. CHANGE: --- Av4.4tSm(i)'--- 15 PERCENT 

TOTAL DEFECTIVES 4 $ 

1000 HOUR INTERMITTENT 

LIFE TEST END POINTS: 

(TYPICAL SAMPLE SIZE S=

20 TUBES ist SAMPLE; 

4pTUBES 2nd SAMPLE) --- --- ---

INOPERATIVES: 2 5 ---

GRID CURRENT (i): 2 5 --- Ici(i): 0 —2.0 µAdc 

HEATER CURRENT: 2 5 If: 410 490 MA. 

CHANGE IN TRANSCON-

D UCTANCE (1) OF IN-

DIVIDUAL TUBES: 2 5 --- 4fSm(i): ZO PERCENT 

HEATER- CATHODE 

LEAKAGE: 

Ehk=+100 Vdc 2 5 
Ihk: 20 µAdc 

Ehk=  100 Vdc Ihk: 20 µAdc 

TOTAL DEFECTIVES: 5 IO 
500 HOUR CATHODE INTER-

FACE RESISTANCE LIFE 

TEST: 

TA=ROOM;Ef=7.5 Vac; 

Ehk=O; 41, 42, 43 and 

p FLOATING 

500 HOUR CATHODE INTER-

FACE RESISTANCE LIFE 

TEST END POINTS: 

(TYPICAL SAMPLE SITE=

2p TUBES 1St SAMPLE, 

4p TUBES 2nd SAMPLE) 

INTERFACE RE-

SISTANCE: ~ 1 3 

NOTES 

ii: 25 OHMS 

1. CN ARACT ERISTI CS, QUALITY CONTROL TEST PROC ED UN tG, AND INSPECTION LEVELS ARE MADE ACCORDING 
TO THE APPROPRIATE PARAGRAPHS OF MIL-E-1~ ^INSPECTION INSTRUCTIONS FOR ELECTRON TUBES" AND 
M'I L-STO-105A. 

2. WITH CYLINDRIC0.L SHIELD Mj16 CONK ELT ED TO CATHODE LEAD. 

j. TEST CONDITIONS ANO ACCEPTANCE CRITERIA PER SHOCK TEST PROCEDURES OF MIL-E-1 BASIC SPECI-
FICATIONS. 

CONTINUED ON FOLLOWING PAGE 

 J 
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6AH6WA TENTATIVE DATA 

TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

NOTES - coNT'o. 

4. TEST CONDITIONS ANO ACCEPTANCE CRITERIA PER FATIGUE TEST PROCEDURES OF MIL-E-1 BASIL SPECI-
FILATICNS. 

5. THESE NORMAL VA IU ES REPRESENT CONDITION$ AT WNICN CONTROL OF RELIABILITY NAT BE E%PELTED. 

6. TN ESE NORMAL TEST CONDITIONS ARE USED FOR ALL CHARACTERISTIC TE5T5 UNLESS OTH ERMISE STATED 
UNDER INDIVIDUAL TEST IT ENS. 

7. FOR MOST APPLICATIONS THE PERFORMANCE WILL NOT BE AO VERSE LY AFFECTED BY t1Of NEATERVO LTAGE 
V ARIATiON, BUT WM EN THE APPLICATION CAN PROVIDE A CLOSER CONTROL OF NEATER VOLTAGE AN 
IMPROVEMENT IN RELIABILITY WILL BE REALIZED. 

8. CHANGE OF TRANSCON DUCTANCE fOR IN DIVIOUAL TU8E5 FROM THAT VALUE YEASUR ED AT Ef=6.j TO THAT 
VALUE MEASURED AT Ef=5.7 V. 

6AH6WA 
Ef = 6.3 Volts 
Ec2 = 150 Valts DC 
EC3 = 0 Volt 

Ib —

IcZ = 

~, 40 
W 

W a 
a 
J 

_' 30 

U 

~ 20 
O 

1' 

or 0 

a 
10 

J 
d 

0 

0 

E,.;= 

—0 5 

~~
—1.0 

—1.5 

X2.0 

—~--1.0 ~ 
__~-2 U 

2.5 
—3.0 
—3.5 
—4.0 

X00 2 0 300 400 500 600 
PLATE VOLTS 

l I 1 



TENTATIVE DATA 6AH6WA 

10.0 

w 7.5 

i a_ 
J 
J 

E 

--~ 5.0 
U 

N 
ak 

O 

~ 2.5 

6AH6VIA 
Et = 6.3 Volts 
Eb = 300 Volts DC 
Eo3 0 Volt 

Ib  

loz----

I 

0  .
-10.0 -8.0 

Fy 
-300=~ 

l5 K~ 

,/ 150 

-6.0 -4.0 
GRID #I VOLTS 

-2.0 

c~0 

40 

30 ~, 

w 

Q 

J 

20 ~ 

.L 

W 
H 
Q 

IG ~ 

0 

6AN6WA 

Et = 6.3 Volts 
Eb = 300 Volts DC 
Eon 0 Volt 

J 
O~ '~ 

~G 

-6.0 -4.0 
RID #I VOLTS 

12500 

10000 
h 
O 
S 

Y 

7500 vl 

v 

U 

5000 g 

z 

~-
2500 

-2.0 

I 
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6AS7G 

TUNB•SOL  ~ 

TWIN TRIODE 

A 

5~ 
MAx 

M~X~ 

GLASS BULB 
MEDIUM SHELL 

R PIN OCTAL BR-ll 

HEATER 

6.3t10~ VOLTS 2.5 AMP. 

ANY MOUNTING POSITION 

l IF TUBE IS TO BE MOUNTED IN A HORIZON-
TAL POSITION IT- 15 RECOMMENDED TXAT IT 
BE MOUNTED SO TNAT TXE GRID PI ANE RE 
V ERTI LAL. 1 

2K 

2P 

IG _ I 

2G-  - H 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC RBD 

THE 6AS7G IS A HIGH CURRENT, TWIN POWER TRIODE WIDELY USED IN ELECTRON-
ICALLY REGULATED POWER SUPPLIES. THE HIGH PERVEANCE OF THIS TUBE PERMITS 
IT TO PASS LARGE CURRENTS AT -LOW PLATE VOLTAGES, THUS PROVIDING FOR 
EFFICIENT SERIES REGULATION. 

ELECTRICAL DATA 

HEATER VOLTAGE 6.3t 10% VOLTS 

HEATER CURRENT (Ef 6,}VOLTS) Z.5 AMP. 

MINIMUM CATHODE HEATING TIME 3O SECONDS 

TRANSCONDUCTANCE (PER SECTION) ~ 000 µMHOS 

AMPLIFICATION FACTOR 2.O 
INTER ELECTRODE CAPACITANCES PER TRIODE SECTION: 

GRID TO CATHODE 6.2 µµf 

GRID TO PLATE $.4 µµf 
CATHODE TO PLATE 2.2 µµf 

HEATER TO CATHODE 7.O µµf 

INTER ELECTRODE CAPACITIES BETWEEN TRIODE SECTIONS: 

SECTION i GRID TO SECTION 2 GRID 0,9 µµf 

SECTION 1 PLATE TO SECTION 2 PLATE 2.2 µµf 

MECHANICAL DATA 

MOUNTING POSITION ANY 

BULB ST-16 

BASE MEDIUM SHELL OCTAL 8 PIN 

AVERAGE NET WEIGHT 

MAXIMUM VIBRATION RATING 
(D-.OB" (~ 25 CP SJ 

~INOICAT ES A CXANG E. CONTINUED OX FOLLOWING PAGE_ 

B8-11 PHENOLIC 

Z.5 OUNCES 

2.5 G 

TUNG-SOL EI ECiRIC INC. - ELECTRON TUBE DIVISION BL OO MFI EL D. MEW JERSEY. U. S.A MARCH 1. 1961 PLATE *611'1 



6AS7G 

TUNi•i0t  -~ 
CONTINUED FROM PRECEDING PAGE 

RATINGS 
ABSOLUTE VALUES 

MIN. MAX. 

HEATER VOLTAGE 5.~ 6.9 VOLTS 

PLATE VOLTAGE (DC) --- 275 VOLTS 

GRID VOLTAGE (DC) --- O VOLTS 

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

GRID CURRENT PER GRID --- O MA. 

PLATE CURRENT PER PLATE (DC) 1'Z j. Mp. 

(IF SEVERAL TUBE SECTIONS ARE TO BE USED IN PARALLEL WITH 
EACH OTHER S IT IS RECOMMENDED NOT TO EXCEED 100 MA. PER 
PLATE) 

POWER DISSIPATION PER PLATE LL( WATTS 

ENVELOPE TEMPERATURE 'ZOO °C 

ALTITUDE FOR FULL RATINGS ZO OOO FEET 

CIRCUIT VALUESA

GRID CIRCUIT RESISTANCE FOR 
CATHODE BIAS OPERATION 1.O MEGOHM 

GRID CIRCUIT RESISTANCE FOR 
FIXED BIAS OR COMBINATION 

FIXED AND CATHODE BIAS OPERATION O.1 MEGOHM 

RANGE OF VALUES 

CONDITIONS: E f =6. 3V; E b =135V; 

E C =0: R~~~ = 250 ~' 

BOTH SECTIONS OPERATING. 

EACH SECTION READ SEPARATELY. 

INDIVIDUAL PLATE CURRENT (DC) LOO 15O MA. 

INDIVIDUAL SECTION TRANSCONDUCTANCE 5 BOO H ZOO µMHOS 

AMPLIFICATION FACTOR Z.4 Z. ~] 

CONDITIONS: Ef -6. 3: Eb - 2$O VDC. 

E~ =-2CK7 VDC. Rk~k=O. 

INDIVIDUAL PLATE CURRENT (DC) lO 

CONTINUED OM FOLLOWING PAGE 



TENTATIVE DATA 6AS7G 

TUNG•SOL 

APPLICATION NOTES 

THE 6AS7G IS WIDELY USED AS A "PASSING" TUBE OR SERIES REGULATOR INCON-

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 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 r

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 THIRD 

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

THE INSERTION ,L OSS OF THE RESISTOR ITSELF (LESS THAN ONE WATT) AND THE 

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

SUPPLY. A CATHODE RESISTOR A~OS 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 CIRC.0 ITS WHERE THE 

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

1NG . TUBE~ AS ILLUSTRATED IN THE SIMPLIFIED CIRCUIT IN FIGURE 1. IN THIS 

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

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

E FFECTIVELY r 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 ~S AFETY OF THE PASSING TUBE 80TH DURING WARMUP AND IN THE EVENT OF 

TROUBLE IN THE AM P.L IFIER CIRCUIT OR IF THE AMPLIFIER TUBE IS REMOVED 

FROM ITS SOCKET. IT HAS THE A DDITIONAL 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 VAR IABLE~ IT MAY BE NECESSAR Y~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 ALLOWED HOWEVER FOR VARIATIONS OF INDIVIDUAL TUBES. 

S OF FI CIENT 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 LAR GE 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 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. 

t 
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6AS7G TENTATIVE DATA 

FIGURE 1 

TUNG•SOL 

FIGURE 2 FIGURE 3 

HORIZONTAL LINES SHOW VAR IODS 
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TENTATIVE DATA 6AS7G 

6AS7G 
EACH TRIODE SECTION 

Ef = 6.3 Volts 
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6AU6W8 

TUNE•=OL 

PENTODE 

MINIATURE TYPE 
OUTLINE DRAWING 

JEDEC 5-2 

FOR 

INDUSTRIAL AND COMMERCIAL 

APPLICATIONS WITH A HIGH 

DEGREE OF RELIABILITY 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

BASE 7 PIN MINIATURE BUTTON 
JEDEC E7.1 

IS, 
G3 

BASING DIAGRAM 
JEDEC 78K 

BOTTOM VIEW 

THE 6AU6WB IS A SHARP CUTOFF PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. 
IT IS CHARACTERIZED BY LONG LIFE AND STABLE PERFORMANCE UNDER SEVERE 
CCNDITIONS OF SHOCK, VIBRATION, HIGH TEMPERATURE AND HIGH ALTITUDE. THE 
TUBE MAY ALSO BE OPERATED UNDER STAND-BY CONDITIONS. 

DIRECT INTERELECTRODE CAEACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID 1 TO PLATE MAX. 0.0035 pf 
INPUT 6.0 pf 

OUTPUT 4.9 pf 

HEATER CHARACTERISTICS AND RATINGS 
ABSOLUTE MA%IMUM VALUES •SEE EIA STANDARD RS•239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 300 mA 

LIMITS OF APPLIED VOLTAGE- AC OR DC 6.3 * 0.6 ~OLI'S 

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

CONTINUED ON FOLLOWING PAGE 

100 VOLTS 
100 VOLTS 

7UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOONFI ELDr NEw JERS EY r U.S.A., OCTOBER 1,1964 PLATE 6606 



6AU6WB 

i TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

ABSOLUTE MA%IMUM VALUES •SEE EIA STANDARD RS•~39 

PLATE VOLTAGE -DC 

GRID 2 VOLTAGE 
PLATE DISSIPATION 
GRID 2 DISSIPATION 
GRID 3 VOLTAGE 

GRID 1 VOLTAGE 
POSITIVE VALUE 

NEGATIVE VALUE 
GRID 1 CURRENT 
ENVELOPE TEMPERATURE 

ALTITUDE 

330 VOLTS 
SEE RATING CHART 

3.1 WATTS 
0.7 WATT 
0 VOLTS 

0 VOLTS 

SO VOLTS 
1.0 mA 

165 ° C 
60,000 FEET 

GRID 1 CIRCUIT RESISTANCE 0.5 MEGOHk15 

CHARACTERISTICS 

PLATE VOLTAGE 250 VOLTS 

GRID 2 VOLTAGE 150 VOLTS 

GRID 3 VOLTAGE -CONNECTED TO NEGATIVE END OF CATHODE RESISTOR 0 VOLTS 
CATHODE RESISTOR 68 OHMS 

PLATE CURRENT 10.6 mA 

GRID 2 CURRENT 4.3 mA 
TRANSCONDUCTANCE 5,200 wv1HOS 
PLATE RESISTANCE 1.0 MEGOHMS 

GRID 1 VOLTAGE FOR 1y=35 E[A MAX. -9.0 VOLTS 

LOW -FREQUENCY VIBRATION 
VIBRATION FATIGUE 
SHOCK TEST 

HEATER -CYCLING LIFE TEST 
INTERMITTENT LIFE TEST 
INTERFACE LIFE TEST 

SPECIAL TESTS 



TENTATIVE DATA 6CA7 

I I. 
2 

MAX 

T —9 

~~ 

I 

3~ e 
MAX. 

I

T. 

4 s1
MAx. 

I
I
I 

I 

GLASS BULB 

TUNG•SOL 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 1.5 AMPS. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
8 PIN OCTAL 

BET 

THE 6CA7 IS A POWER PENTODE OF THE GLASS OCTAL TYPE. THIS TUBE IS SUITABLE 

FOR ALL APPLICATIONS WHICH REQUIRE PEAK POWERS OF UP TO 11 WATTS FROM A 
SINGLE TUBE OR UP TO 100 WATTS FROM TWO TUBES IN THE NORMAL PUSH-PULL 

ARRANGEMENT. IT IS EQUALLY SUITABLE FOR DOMESTIC AMPLIFIERS AND PUBLIC 
ADDRESS EQUIPMENT. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID #1 TO ALL OTHER ELEMENTS EXCEPT PLATE 15.5 µµf 
PLATE TO ALL OTH ER ELEMENTS EXCEPT GRID #1 7.2 µµf 
PLATE TO GRID #1 (MAX.) 1.0 µµf 
GRID #1 TO HEATER (MAX.1' 1.0 µµf 
HEATER TO CATHODE I I µµf 

RATINGS 

INTERPRETED ACCORDING 70 DESIGN CENTER SYSTEM 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM PLATE VOLTAGE 800 VOLTS 
MAXIMUM PLATE VOLTAGE WITHOUT PLATE CURRENT 2000 VOLTS 
MAXIMUM PLATE DISSIPATION 25 WATTS 

MAXIMUM PLATE DISSIPATION WITHOUT INPUT SIGNAL 27.5 WATTS 

MAXIMUM GRID #2 VOLTAGE 425 VOLTS 
MAXIMUM GRID #2 VOLTAGE WITHOUT PLATE CURRENT 800 VOLTS 
MAXIMUM GRID #2 DISSIPATION 8 WATTS 
CATHODE CURRENT 150 MAMPs 

MAXIMUM GRID CURRENT STARTING POINT. GRID #1 VOLTAGE WHEN 
GRID #1 CURRENT IS 0.3µAMP —1.3 VOLTS 
MAXIMUM GRID #1 CIRCUIT RESISTANCE (CLASS A & Ael 0.7 MEGOHM 

MAXIMUM GRID #1 CIRCUIT RESISTANCE (CLASS B) 0.5 MEGOHM 
MAXIMUM EXTERNAL RESISTANCE BETWEEN HEATER AND CATHODE 20000 OHMS 
MAXIMUM VOLTAGE BETWEEN HEATER AND CATHODE 100 VOLTS 

CONTINUED ON FOLLOWING PAGE 
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6CA7 TENTATIVE DATA 

TUNG•80L 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A -ONE TUBE 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 1.5 AMPS. 
SUPPLY VOLTAGE 265 265 VOLTS 
PLATE VOLTAGE 250 250 VOLTS 

GRID #2 SERIES RESISTOR 2000 0 OHMS 
GRID #3 VOLTAGE 0 0 VOLT 
GRID #1 BIAS -14.5 - 13.5 VOLTS 
PLATE CURRENT 70 100 MAMPS 

GRID #2 CURRENT 10 15 MAMPS 

TRANSCONDUCTANCE 9000 11000 µMHOS 

AMPLIFICATION FACTOR OF GRID #2 WITH 
RESPECT TO GRID #1 11 11 
PLATE RESISTANCE 18000 15000 OHMS 

PLATE LOAD RESISTANCE 3000 2000 OHMS 

INPUT VOLTAGE (RMS) 9.3 8.7 VOLTS 
MAX. SIGNAL POWER OUTPUT 8 i 1 WATTS 
TOTAL HARMONIC DISTORTION 10 10 PERCENTS 
INPUT VOLTAGE FOR POWER OUTPUT OF 50 MWATTS (RMS) 0.65 0.5 VOLT 

CLASS B -TWO TUBES 

SUPPLY VOLTAGE 425 VOLTS 
COMMON GRID #2 RESISTOR 1000 OHMS 
GRID #1 BIAS -38 VOLTS 
GRID #3 VOLTAGE 0 VOLT 

 A 
INPUT BOLTAGE (RMS) ,0 27 27~ VOLTS 

LOAD RESISTANCE, PLATE TO PLATE - 3400 4000 OHMS 
SUPPLY VOLTAGE 425 425 400 VOLTS 

PLATE VOLTAGE 420 400 375 VOLTS 
PLATE CURRENT 2X30 2X120 2X100 MAMPS 
GRID #2 CURRENT 2X4.4 2X25 2X25 MAMPS 
MAX. SIGNAL POWER OUTPUT 0 55 45 WATTS 
TOTAL HARMONIC DISTORTION - 5 6 PERCENTS 

CLASS B -TWO TUBES 

SUPPLY BO LTAGE 375 VOLTS 

COMMON GRID #2 RESISTOR 470 OHMS 
GRID #1 BIAS - 32 VOLTS 
GRID #3 VOLTAGE 

 
~0 VOLT 

INPUT VOLTAGE (RMS) if 0 22.7 22.7 VOLTS 
LOAD RESISTANCE, PLATE TO PLATE - 2800 3800 OHMS 
SUPPLY VOLTAGE 375 375 350 VOLTS 
PLATE VOLTAGE 370 350 325 VOLTS 
PLATE CURRENT 2X35 2X120 2X93 MAMPS 
GRID #2 CURRENT 2X4.7 2X25 2X25 MAMPS 
MAX. SIGNAL POWER OUTPUT 0 44 36 WATTS 
TOTAL HARMOINIC DISTORTION - 5 6 PERCENTS 

CONTINUED ON FOLLOWING PAGE 

~~ 

\~ 



TENTATIVE DATA 6CA7 

~  TUNO.80L  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPIC/1L OPERATING CONDITIONS AND CHARACTERISTICS 

( CO N7'D .) 

C LA55 B -TWO TUBES 

SUPPLY VOLTAGE 500/400 VOLTS 

COMMON GRID #2 RESISTOR 750 OHMS 

GRID #1 BIAS - 36 VOLTS 

GRID #3 VOLTAGE 0 VOLT 

INPUT VOLTAGE (RMS) 0 25.8 25.8 VOLTS 

LOAD RESISTANCE, PLATE TO PLATE - 4000 5000 OHMS 

PLATE SUPPLY VOLTAGE 500 500 475 VOLTS 

PLATE VOLTAGE 495 475 450 VOLTS 

GRID #2 SUPPLY VOLTAGE 400 400 375 VOLTS 

PLATE CURRENT 2X30 2X125 2X102 MAMPS 

GRID #2 CURRENT 2X4 2X25 2X25 MAMPS 

MAX. SIGNAL POWER OUTPUT 0 70 58 WATTS 

TOTAL HARMONIC DISTORTION - 5 6 PERCENTS 

CLASS B -TWO TUBES 

SUPPLY VOLTAGE 800/400 VOLTS 

COMMON GRID #2 RESISTOR 
GRID #1 BIAS 
GRID #3 VOLTAGE 

750 

-39 
0 

OHMS 
VOLTS 
VOLT 

INPUT VOLTAGE (RMS) 0 23.4 23.4 VOLTS 
LOAD RESISTANCE, PLATE TO PLATE - 11000 11000 OHMS 
PLATE SUPPLY VOLTAGE 800 800 750 VOLTS 
PLATE VOLTAGE 795 775 725 VOLTS 
GRID #2 SUPPLY VOLTAGE 400 400 375 VOLTS 
PLATE CURRENT 2X25 2X91 2X84 MAMPS 

GRID #2 CURRENT 2X3 2X19 2X19 MAMPS 
MAX. SIGNAL POWER OUTPUT 0 100 90 ~ WATTS 
TOTAL HARMONIC DISTORTION - 5 6 PERCENTS 

CLASS AD -TWO TU 6ES 

SUPPLY VOLTAGE 375 VOLTS 

LOAD RESISTANCE, PLATE TO PLATE 3400 OHMS 
COMMON GRID #2 RESISTOR 470 OHMS 
CATHODE RESISTOR 130 OHMS 
GRID #3 VOLTAGE ~ 

\ 
VOLT 

INPUT VOLTAGE (RMS) ( 0 211 VOLTS 
SUPPLY VOLTAGE 375 375 VOLTS 
PLATE VOLTAGE +VOLTAGE ACROSS 

CATHODE RESISTOR 355 350 VOLTS 
PLATE CURRENT 2X75 2X95 MAMPS 

GRID #2 CURRENT 2X11.5 2X22.5 MAMPS 
MAX. SIGNAL POWER OUTPUT 0 35 WATTS 

TOTAL HARMONIC DISTORTION - 5 PERCENTS 

CONTINUED ON FOLLOWING PAGE 
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6CA7 TENTATIVE DATA 

~  TUNQ•80L  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

(C ON 7'D .) 

IN TRIODE CONNECTION 

GRID #2 CONNECTED TO PLATE) 
CLASS A, ONE TUBE, SUPPLY VOLTAGE 375 VOLTS 

SUPPLY VOLTAGE 

GRID #3 VOLTAGE 
CATHODE RESISTOR 
LOAD RESISTANCE 
INPUT VOLTAGE (RMS) 
PLATE CURRENT 

MAX. SIGNAL POWER OUTPUT 
TOTAL HARMONIC DISTORTION 
INPUT VOLTAGE FOR POWER OUTPUT OF 50 MILLIWATTS (RMS) 

IN TRIODE CONNECTION 

( GRID #2 CONNECTED TO PLATE) 
CLASS AB, TWO TUBES, SUPPLY VOLTAGE 400 VOLTS 

375 VOLTS 

0 VOLT 
370 OHMS 

3000 OHMS 
19.9 VOLTS 

70 MAM PS 
6 WATTS 
8 PERCENTS 

1.7 VOLTS 

SUPPLY VOLTAGE 400 VOLTS 
GRID #3 VOLTAGE 0 VOLT 
CATHODE RESISTOR 220 OHMS 
LOAD RESISTANCE, PLATE TO PLATE 5000 OHMS 

 J~ \ 
INPUT VOLTAGE (RMS) ~ 0 22 } VOLTS 

PLATE CURRENT 2X65 2X71 MAM PS 
MAX. SIGNAL POWER OUTPUT 0 16.5 WATTS 

TOTAL HA RM ONIC DISTORTION - 3 PERCENTS 

`~i 
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Ef = 6.3 Volts 

Supply Voltage = 265 Volts 
Eb = 250 Volts 
Grid #1 Bias = -13.5 Volts 
Grid #2 Series Resistor = 0 Ohms 
Load Resistance = 2000 Ohms 
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6CA7 TENTATIVE DATA 

6CA7 
TWO TUBES IN CLASS B PUSH- PULL 

Ef = 6.3 Volts 
Supply Voltage = 375 Volts 
Grid #1 Bias = -3,2 1~clts 
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Load Resistance Plate to Plate = 2800 Ohms 
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6CA7 

TWO TUBES IN CLASS B PUSH-PULL 

Ef = 6.3 Volts 
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Supply Voltage = 425 Volts 
Grid #1 Bias =,-38 Ohms 

Common Grid #2 Resistor= 1000 Ohms 
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TENTATIVE DATA 6CA7 

6CA7 

TWO TUBES IN CLASS 8 PUSH—PULL 

Eq = 6.3 Volts 

Plate Supply Voltage == 500 Volts 
Grid #2 Supply Voltage = 400 Volts 

Grid #1 Bias = -36 Volts 
Common Grid #2 Resistor = 750 Ohms 

Load Resistance Plate to Plate = 4000 Ohms 
Grid #3 Voltage = 0 Volts 
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6CA7 TENTATIVE DATA 

6CA7 

TWO TUBES IN CLASS AB PUSH- PULL 

Eq = 6.3 Volts 

Supply Voltage = 375 Volts 
Common Grid #2 Resistor = 470 Ohms 
Common Cathode Resistor = 130 Ohms 

Load Resistance Plate to Plate = 3400 Ohms 
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6CA7 

ONE TUBE IN TRIODE CONNECTION 

Et = 6.3 Volts 

Supply Voltage = 375 Volts 
Cathode Resistor = 370 Ohms 
Load Resistance =3000 Ohms 
Grid #3 Voltage = 0 Volts 
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TENTATIVE DATA 6CA7 

6CA7 
ONE TUBE IN TRIODE CONNECTION 

Ef = 6.3 Volts 
Supply Voltage = 375 Volts 
Cathode Resistor = 370 Ohms 
Load Resistance =3800 Ohms 
Grid #3 Voltage = 0 Volts 
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TENTATIVE DATA 6D4 

TUNO•SOL 

ARGON THYRATRON 

MINIATURE TYPE 

3' 
4 
MAX 

le 

T52 Max. 

1,28 
~ MAX. 

--~ 

GLASS BULB 

HEATER 

6.3t10~ VOLTS 0.25 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL MINIATURE BUTTON 

'J PIN BASE 

5'A T 

THE 6D4 IS AN ARGON FILLED TRIODE THYRATRON WITH NEGATIVE CONTROL GRID 
CHARACTERISTICS. ALTHOUGH THE 6D4 HAS FOUND USE AS A RELAY TUBE AND SAW 
TOOTH OSCILLATOR, ITS PRINCIPAL APPLICATION H•AS BEEN AS AN RF NOISE 
GENERATOR. BECAUSE OF ITS SMALL SIZE, LIGHT WEIGHT, AND RELATIVE FREEDOM 
FROM TEMPERATURE RESTRICTIONS, THIS TUBE IS SUITED PARTICULARLY FOR USE 
IN COMPACT OR PORTABLE EQUIPMENT. 

ELECTRICAL DATA 

HEATER VOLTAGE 6. 3t 10~ VOLTS 

HEATER CURRENT (Ef = 6.} VOLTS) 0.25 AMP. 
MINIMUM CATHODE HEATING TIME 30 SECONDS 

ANODE TO CONTROL GRID CAPACITANCE ?,C7 µµfd-
CONTROL GRID TO CATHODE CAPACITANCE 1.2 µµEd 

ANODE TO CATHODE CAPACITANCE 1.O µµEd 

HEATER TO CATHODE CAPACITANCE 2.9 µµEd 

ANODE VOLTAGE DROP (AT 100 MA dc) (APPRO%.) 12 VOLTS 

NOISE OUTPUT (VIDEO BAND WIDTH 4 MC. FIG.2 

CONDITIONS WITH Ede 250V DC 

AND R=}3~OOp OHM) (P TO P)(MIN,) 9 VOLTS 

MECHANICAL DATA 

MOUNTING POSITION ANY 

AVERAGE WEIGHT O.3 OZ. 

MA%IMUM VIBRATION RATING (D = ,OB"~ 25 CPS) Z. rj G. 

BULB T-5 i/2 

BASE 7 PIN MINIATURE BUTTON 

CONTINUED OM FOLLOWING PAGE 

T UM G-SOL EL ECTRIL IML. ELECTRON TUBE DIVISION BL OOYFIELD, XEW JERSEY. U.S.A. APRIL 1 , 1958 PI ATE / 5215 



6D4 TENTATIVE DATA 

TUNG•SOL  ~ 
CONTINUED FROM PRECEDING PAGE 

RATINGS 
ABSOLUTE VALUES 

M INIMUN NA%IMUM 

PEAK ANODE VOLTAGE 

FORWARD 3SO VOLTS 

INVERSE 350 VOLTS 

DC PLATE SUPPLY VOLTAGE Z5O VOLTS 

CATHODE CURRENT 

PEAK 110 MA. 

AVERAGE Z5 MA. 

AVERAGING TIME 30 SECONDS 

NEGATIVE CONTROL GRID VOLTAGE —150 

NEATER CATHODE VOLTAGE —110 O 
AMBIENT TEMPERATURE -55 9O °C 

CONTROL GRID CIRCUIT RESISTANCE O.5 MEGOHM 

APPLICATION NOTES 

THE TUBE CAN BE USED IN CONJUNCTION WITH A 375 GAUSS MAGNET AS AN R.F. 

NOISE GENERATOR. THE MAGNETIC FIELD IS APPLIED PERPENDICULAR TO THE 

NORMAL ELECTRON PATH IN SUCH A WAY AS TO DEFLECT THE ELECTRONS UPWARC 

(NORTH POLE OF THE MAGNET AT PIN 'J). MINIMUM OUTPUT FIGURES LISTED, ARE 

AS MEASURED THROUGH A TUNED FILTER S 1000 CPS BANDWIDTH AT 3 db POINTS, 

WITH R = 56000 OHMS Ede = app V DC. 



TENTATIVE DATA 6D4 

Eoc 

R 

TUNG•SOL 

0.01 µfd 

FREQUENCY 

IN MEGACYCLES 

MINIMUM NOISE VOLTAGE 

IN MICROVOLTS RMS 

0.1 10,000 
0.2 14,000 
0.5 25,000 
1.0 22,000 
2.0 7,000 
5.0 500. 
10.0 70 

T UN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. APRIL 1, 1958 PL/TE 15216 



6D4 TENATIVE DATA 

-25 

6D4 

Ef = 6.3 Volts 
Approximate Control 
Characteristics 

Area of 
on-Conductance 

-20 

Area of 
Conductance 

-15 -10 
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6J6WA 

TUNO•SOL 

DOUBLE TRIODE 

MINIATURE TYPE 

.750" 
MAX 

1.875" 
MAX 

2.125" 
MAX 

GLASS 9ULB 

MINIATURE BUTTON 

7 PIN BASE E7-1 

OUTLINE DRAWING 
JEDEC 5-7 

FOR MILITARY AND 

INDUSTRIAL APPLICATIONS 

COATED UNIPOT ENTIAL CATHODE 

ANY MOUNTING POSITION 

IP 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 7BF 

THE bJbWA IS A MEDIUM-MU TWIN TRIODE WITH A COMMON CATHODE IN THE 7 PIN MINIATURE CON-

STRUCTION. THE TUBE IS PARTICULARLY ADAPTABLE FOR SERVICE AS A MIXER-0SCILLATOR 

AT FREQUENCIES UP TO 600 MEGACYCLES PER SECOND. IT INCORPORATES DISTINCTIVE MECHAN-

ICAL DESIGN FEATURES FOR HIGHLY RELIABLE OPERATION. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO CATHODE 1.3 pf 

INPUT 2.7 pf 

OUTPUT: (SECTION 1) 0.4 pf 

OUTPUT: (SECTION 2) 0.45 pf 

HEATER TO CATHODE 6.0 pf 

NEATER CNARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-739 

AVERAGE CHARACTERISTICS 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 

MAXIMUM HEATER-C.,THODE VOLTAGE: 

6.3 - VOLTS 450 MA. 

CONTINUED ON FOLLOWING PAGE 

6.3 ± 0.6 VOLTS 

+180 VOLTS 

2G 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.SA. FEBRUARY 1, 1963,PLATE n6655 



6J6WA 

TUNc•so~ 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-139 

EACH SECTION 
PLATE VOLTAGE 300 VOLTS 
PLATE DISSIPATION 1.1 WATTS 
PLATE CURRENT 12.5 MA, 
ENVELOPE TEMPERATURE 165 °C 

ALTITUDE 60,000 FT. 
GRID CURRENT RESISTANCE (CATHODE BIAS) 0.25 MEGOHMS 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER -EACH SECTION 

PLATE VOLTAGE A 100 VOLTS 
CATHODE BIAS RESISTOR (BOTH SECTIONS) 50 OHMS 
PLATE CURRENT 9.0 MA. 
T RANSCON DUCTANCE 6,000 µMHOS 
AMPLIFICATION FACTOR 38 
PLATE RESISTANCE 6,300 OHMS 

SPECIAL TESTS AND CONTROLS 

HEATER-CYCLING LIFE TEST 
LOW PRESSURE VOLTAGE BREAKDOWN 

SHOCK 

FATIGUE 

AOPERATION WI7H FI%ED BIAS IS NOT RECOMMENDED. 



6J6WA 
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TENTATIVE DATA 6L6GC 

GLASS BULB 

TUNG•SGL 

PENTODE 

CO ATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.9 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SHORT MEDIUM SHELL 

6 PIN OCTAL 
SHORT MEDIUM SHELL 

7 PIN OCTAL 

MEDIUM SHELL 
7 PIN OCTAL 

7AC 

THE 6L6GC IS A BEAM-POWER PENTODE PRIMARILY DESIGNED FOR USE IN AUDIO-
FREQUENCY POWER AMPLIFIER APPLICATIONS. THE 6L6GC HAS THE SAME CHARAC-
TERISTICS AS THE 6L6GB. HOWEVER, THE HIGHER POWER RATINGS OF THE 6L6GC 
ARE ADVANTAGEOUS WHERE GREATER POWER-HANDLING CAPABILITY IS REQUIRED. 

DIRECT INTERELECTRODE CAPACITANCES -approx. 
WITHOUT EXTERNAL SHIELD 

GRID #1 TO PLATE 
INPUT 
OUTPUT 

RATINGS 

INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

0.6 µµf 
10 µµf 

6.5 µµf 

TRIODES
CONNECTION 

PENTODE 
CONNECTION 

HEATER VOLTAGE 6.3 6.3 VOLTS 
MAXIMUM PLATE VOLTAGE 450 500 VOLTS 
MAXIMUM SCREEN VOLTAGE 450A
MAXIMUM PLATE DISSIPATION 30 30 WATTS 
MAXIMUM SCREEN DISSIPATION 5.0 WATTS 
MAXIMUM HEATER-CATHODE VOLTAGE: 

HE ATER POSI TIVE WITH RESPECT TO CATHODE 200 200 VOLTS 
HEATER NEGATIVE WITH RESPECT TO CATHODE 200 200 VOLTS 

MAXIMUM GRID #1 CIRCUIT RESISTANCE: 
WITH FIXED BIAS 0.1 0.1 MEG. 
WITH CATHODE BIAS O.5 O.5 MEG. 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, eL00MFl ELO, NEW JERSEY, U. S. A.. APRIL 1, 1960, PLATE k5815 



6L6GC TENTATIVE DATA 

~  TUN6•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A 1 AMPLI FI ER -TRIODE CONN ECTI ONB 

HEATER VOLTAGE 6=3 VOLTS 

H EATER CURRENT 0.9 AMP. 

PLATE VOLTAGE 250 VOLTS 

GRID #1 VOLTAGE - 20 VOLTS 

PEAK AF GRID #1 VOLTAGE 20 VOLTS 

AMPLIFICATION FACTOR 8 

PLATE RESISTANCE, APP ROX. 7700 OHMS 

TRANSCONDUC TANCE 4700 µMHOS 

ZERO-SIGNAL PLATE CURRENT 40 MA. 

MAXIMUM SIGNAL PLATE CURRENT 44 MA. 

LOAD RESISTANCE 5000 OHMS 

TOTAL HARMONIC DISTORTION, APPROX. 5 PERCENT 

MAXIMUM~IG NAL POWER OUTPUT 1.4 WATTS 

CLASS Ai AMPLIFIER -PENTODE CONNECTION 

PLATE VOLTAGE 250 300 350 VOLTS 

SCREEN VOLTAGE 250 200 250 VOLTS 

GRID #i VOLTAGE -14 -12.5 -18 VOLTS 

PEAK AF GRID #i VOLTAGE 14 12.5 78 VOLTS 

PLATE RESISTANCE, APPR OX. 22500 35000 33000 OHMS 

TRANS CON DUCT ANCE 6000 5300 5200 µMHOS 

ZERO-SIGNAL PLATE CURRENT 72 48 54 M11A. 

MAXIMUM-SIGNAL PLATE CURRE NT 79 55 66 MA. 

ZERO-SIGNAL SCREEN CURRENT 5.0 2.5 2.5 MA. 

MAXIMUM-SIGNAL SCREEN CURRENT 7.3 4.7 7.0 MA. 

LOAD RESISTANCE 2500 4500 4200 OHMS 

TOTAL HARMONIC DISTORTION, APPRO X. 10 11 15 PERCENT 

MAXIMUM-SIGNALPO WER OUTPUT 6.5 6.5 10.8 WATTS 

PUSH ~PU LL CLASS Al AMPLIFIER -VALUES FOR TWO TUBES 

PLATE VOLTAGE 250 270 VOLTS 
SCREEN.VOLTA GE 250 270 VOLTS 

GRID #1 VOLTAGE - 16 -17.5 VOLTS 

PEAK AF GRID TO GRID VOLTAGE 32 35 VOL'f5 

ZERO~IGNAL PLATE CURRENT 120 134 MA. 

MAXIMUM SIGNAL PLATE CURRENT 140 155 MA. 
ZERO-SIGNAL SCREEN CURRENT 10 11 MA. 

MAXIMUM-SIGNAL SCREEN CURRENT 16 17 MA. 

EFFECTIVE LOAD RESISTANCE, PLATE-TO -PLATE 5000 5000 OHMS 

TOTAL HARMONIC DISTORTION 2 2 PERCENT 

MAXIMUM SIGNALPO WER OUTPUT 14.5 17.5 WAT 75 

~~ 

PUSH-PULL CLASS AB1 AMPLIFIER -VALUES FOR TWO TUBES 

PLATE VOLTAGE 360 360 450 VOLTS 

SCREEN VOLTAGE 270 270 400 VOLTS 
GRID #1 VOLTAGE - 22.5 - 22.5 - 37 VOLTS 
PEAK AF GRID TOGRID VOLTAGE 45 q5 70 VOLTS 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA 6L6GC 

TUNG•80L 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS -cont'd. 

PUSH ~U LL CLASS ABl AMPLIFIER -VALUES FOR TWO TUBES 
CONTINUED 

ZERO-SIGNAL PLATE CURRENT 88 88 116 MA. 

MAXIMUMSIGN AL PLATE CURRENT 132 140 210 MA. 

ZERO-SIGNAL SCREEN CUR RENT 5.0 5.0 5.6 MA. 

MAXIMUM-SIGNAL SCREEN CURRENT 15 11 ?2 MA. 

EFFECTIVE LOAD RESISTANCE, PLATE -TO-PLATE 6600 3800 5600 OHMS 

TOTAL HARMONIC DISTORTION 2 2 1.6 PERCENT 

MAXIMUM-SIGNAL POWER OUTPUT 26.5 18 55 WATTS 

PUSH-PULL CLASS AB2 AMPLIFIER -VALUES FOR TWO TUBES 

PLATE VOLTAGE 360 360 VOLTS 

SCREEN VOLTAGE 225 270 VOLTS 
GRID #1 VOLTAGE -18 -22.5 VOLTS 
PEAK AF GRID-TO-GRID VOLTAGE 52 72 VOL lS 

ZERO-SIGNAL PLATE CURRENT 78 88 MA. 

MAXIMUMSIGNAL PLATE CURRENT 142 205 MA. 

Z EROSIGNAL SCREEN CURRENT 3.5 5.0 MA. 

MAXIMUM-SIGNA L SCREEN CURRENT 11 16 MA. 

EFFECTIVE LOAD RESISTANCE, PLATE-TO-PLATE 6000 3800 OHMS 

TOTAL HARMONIC DISTORTION 2 2 PERCENT 

MAXIMUM-SIGNAL POWER OUTPUT 31 47 WATTS 

DESIGN-MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLI- 
CABLE TO A BOGEY TUBE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD NOT 
BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE TUBE MANUFACTURER CHOOSES THESE 
VALUES 70 PROVIDE ACCEPTABLE SERVICEABILITY OF THE TUBE TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN TUBE CHARACTERISTICS. THE 
EQUIPMENT, MANUFACTURER SHOO LO DESIGN 50 THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-
MAXIMUM YA LUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY TUBE UNDER THE WORST PROB-
ABLE OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQI IIPMENT COMPONENT 
VARIATION, EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRON- 
MENTAL CONDITIONS. 

A. THE MAXIMUM SCREEN VOLTAGE RATING IS 500 VOLTS IN PUSH .PULL CIRCUITS WHERE THE SCREEN 
OF EACH TUBE IS CONNECTED TO A TAP ON THE PLATE WINDING OF THE OUTPUT TRANSFORMER. 

B. WITH SCREEN CONNECTED TO PLATE. 

J 
TUNG-SQL ELECTRIC INC., ELECTRON TUBE DIVISION. BLOOMFI ELD. NEW JERS ET, U. S. A.,APRIL 1, 1960 PLATE •5816 



6L6GC TENTATI V E DATA 
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TENTATIVE DATA 6L6GC 
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6L6WGB 
PREMIUM TUBE 

16. 

MAX. 

T — I I 

_L 

'9.12 32 
MAX 

33 
MAX 

I 

GLASS BULB 

  TUNo•so~  

PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.9 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
S HOR? INTERMEDIATE 

SHELL 7 PIN 
LOW LGSS PHENGLIC 

TS 

THE 6L6WGB IS A RUGGEDIZED BEAM PENTODE OF THE SINGLE ENDED CONSTRUCTION 
USED PRIMARILY IN AUDIO POWER OUTPUT STAGES. IT IS ELECTRICALLY EQUIV—
ALENT TO TYPES 61.6 ANU 6L6G, EXCEPT THAT PLATE AND SCREEN DISSIPATIONS 
HAVE BEEN INCREASED APPROXIMATELY 20$. THE USE OF SPECIALLY COATED GRIDS 
AND ANODES GREATLY INCREASES ITS ABILITY TO WITHSTAND OVERLOAD CON—
DITIONS FOR SHORT PERIODS OF TIME AND PROVIDES IMPROVEMENT IN CONTINUITY 
OF SERVICE. THE 6L6WGB EMPLOYS A MICANOL BARRIER BASE WHICH ABSORBS LESS 
MOISTURE AND REDUCES THE CHANCE OF"VOLTAGE BREAKDOWN BETWEEN ADJACENT 
PINS. SINCE THIS TUBE MUST BE ABLE TO WITHSTAND SEVERE MECHANICAL TESTS 
TO MEET TEST SPECIFICATIONS, THE 6L6WGB IS ESPECIALLY SUITED FOR USE IN 
INDUSTRIAL AND MILITARY EQUIPMENT WHICH MAY BE SUBJECTED TO SEVERE SHOCK 
AND VIBRATION, SUCH AS AIRBORNE EQUIPMENT, 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE (RATED) 

INPUT IRATE U) 

OUTPUT (RATED) 

M ITNWT 
SHIELD 

0.9 
11.5 
9.5 

uuf 
uµf 
uuf 

"RATINGS 
AB SOI UTE YaxI YUY VaL VES 

HEATER VOLTAGE 6, 3t lOb VOLTS 

MAXIMUM DC PLATE VOLTAGE 4OO VOLTS 

MAXIMUM DC GRIC #2 VOLTAGE 3O0 VOLTS 

MAXIMUM PLATE DISSIPATION 26 WATTS 

MAXIMUM GRID #2 DISSIPATION 3,F WATTS 

MAXIMUM HEATER CATHODE VOLTAGE iZOO VOLTS 

N AXIMUM ALTITUDE IO OOO FEET 

MAXIMUM SHOCK _ 45O G 

CONTINUED OM FOlLO WING PAGE 

TUM G—SOL EL E[TRIC INC. ELECTRON TUBE OI VI SI OM BL OOYFI EL D, MEw JER SET, U.S.A. OC?OBER 1, 1955 PLATE 44464 



6L6WGB 
PREMIUM TUBE 

TUNo•so~ 
CONTINUED FgON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

SINGLE TUBE 

TRIODE* PENTODE 

HEATER VOLTAGE 6.3 6.3 6.3 6.3 voLTs 
HEATER CURRENT G.9 0.9 0.9 0.9 AMP. 
PLATE VOLTAGE 250 250 300 350 voLTs 
GRID #2 VOLTAGE _-- 250 200 250 VOLTS 
GRID #i VOLTAGE -20 -14 -12.5 -18 VOLTS 
PEAK AF GRID #1 VOLTAGE 20 14 12.5 18 VOLTS 
ZERO SIGNAL PLATE CURRENT 40 72 48 54 mA 
ZERO SIGNAL GRID #2 CURRE Nd --- 5 2.5 2.5 mA 
MAXIMUM SIGNAL GRID #2 CURRENT' ___ 7,3 4.7 7.0 mA 

TRANSCONDUCTANCE 4700 6000 5300 5200 uMHos 
PLATE RESISTANCE 1700 22 500 35 50C 33 000 OHMS 

A MPLIFICA T'IbN FACTOR $ ___ ___ ___ OHMS 

LOAD RESISTANCE 5000 2500 4500 4200 oHMs 
MAXIMUM SIGNAL SOWER OUTPUT 1.4 6.5 6.5 10.8 WATTS 

TOTAL NARNON IC DISTORTION (APPFOX) 5 10 11 15 PEHC~NT 

MAXIMUM SIGNAL PLATE CURRENT 44 79 55 66 mA 

PUSH-PULL AMPLIFIER 
VALUES FOR TWO TUBES 

CLASS Ai CLASS ASi CLASS AN2 

HEATER VOLTAGE 6.3 6.3 6.3 6.3 6.3 6.3 voLTs 
HEATER CURRENT 0.9 0.9 0.9 0.9 0.9 0.9 AMP. 

PL 4TE VOLTAGE 250 270 360 360 360 360 voLTs 
GRID #2 VOLTAGE 250 270 270 270 225 270 voLTs 
GRID #i VOLTAGE -16 -17.5 -22.5 -22.5 -18 -22.5 voLTs 
PEAK AF GRID TO GRID VGLTALE 32 35 45 45 52 72 voLTs 
ZERO SIGNAL PLATE CURRENT 120 134 88 88 78 88 mA 

MAX. SIGNAL PLATE CURRENT I40 155 132 140 142 205 mA 

ZERO `,IGNAL GRID#2 CURRENT LO 11 5 5 3.5 5 mA 

MA X. S16NAL GRID #2 CURRENT 16 17 15 11 11 16 mA 

TRANSCONDUCTANCE (EA. TU BE) 5500 5700 ___ µMHOS 

PLATE RESISTANCE (EA. TU BE) 24500 23500 ___ OHMS 

LOAD RESISTANCE SOOO 5000 6600 3800 6000 3800 OHMS 

POWER OUTPUT 14,5 17.5 26.5 18 31 47 WATTS 

TOTAL HARMONIC DISTORTION 2 2 2 2 2 2 PERCENT 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Ef = 6.9 V, Ep = 250 Ydc, Ec2 = 250V dc, Ecl -i4Vdc 

E %CEPT AS RODI FIEO BEIOw 

INITIAL 500 HOUR LIFE TEST 
INDIYI OU AI PROD. AYC. INDIVIDUAL 

NIN. NAX. MIN. NAX. NIN. NAX. 

HEATER CURRENT 840 960 --- mA 

HEATER. CATHODE LEAKAGE 0. 75 --- µAdc 
GRID #1 CURRENT 
(E~gpOVdc, Ec2-}ppvdc 
Ec1=-3q Vdc) 0 -3.0 --- --- µAdc 

PLATE CURRENT 

(Eb=gppvdc, Ec2=3ppvdc, 
E ci=-22vdc) 50 80 --- --- mAdc 

SCREEN GRID CURRENT 
(E~gppvdc, Ec2=dppvdc 
Eci=-22Vdc) 0 5.0 --- --- mAdc 

CONTIMU EO OM POLIO WING PAGE 



6L6WGB 
PREMIUM TUBE 

TUNc•so~  ~ 
CON iI IIU ED FROM PRECEDING PAGE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN — coNT'c. 
E{ - b. jV, E b = 250 Vdc, Ec2 = 250 Vdc, Ecl =14 Vdc 

E X CfP7 AS MO DI FI EO BELOW 

RRANSCONDUCTAkCE 

POWER OUTPUT 

(Esi g=9.d Vnc, 
RP= 2500 OHMS) 

GRID EMISSION 

(Eb=Eci=Ec2=50Vdc) 

5200 6800 ___ 

5.0 ___ 

275 ___ 

SPECIAL REQUIREMENTS 

V AP. IABLE FREQUENCY VIBRATION A
(RP=2000 OHMS Ec1=_.2~Vdc) 

LOW FREQUENCY VIBRATION S
(RP=2000 OHMS, Ec1=-27 Vdc) 

SHOCKC
(HAMMER ANGLE = 30° ~ Ef=-b, 3V) 

VI BHATIONAL FATIGUE D

POST SHOCK AND VIBRATIONAL FATIGUE TEST END POINTS 
LOW FREQUENCY VIBRATION 
HEATER CATHODE LEAKAGE 
TRANSCONDUCTANCE 

MECHANICAL RESONANCE E

AF NCISE 
F 

(Esiq = 280mVac, RP = 200p OHMS) 
LIFE TEST END PCINT 

POWER OUTPUT 
TRANSCONDUCTANCE 

NOTES 

--- µMHGS 

WATT;: 

--- mAdc 

1000 mvac 

_-- 1000 mvac 

_ 1000 vac 
0 100 µAdc 

4500 ___ µMHOS 

17 VU 

4.0 wATTs 
4500 µMHOS 

GRID N2 CONNECTED TO PLATE 

A 
SEE MIL —E-1C 4. 9. 20.j 

B SEE MIL—E-1C 4.9.20.4 

C 
SEE NIL-E-1C 4.9.20.5 

DSEE MIL-E-1C 4.9. 20.b 

E 
THE MOUNT SH ALI SHOW NO PRONOUNCED MECHANICAL RESONANCE BELOW 100 CPS. 

F 
SEE MIL-E-1C 4. 10. j.2 

TUN G-BOL ELECTRIC INC. EL ELTRON TUBE DIVISION BL OONfI EL D, NEW JERSEY, U.S.A. JANUARY 1, 1957 PLATE N4847 



6L6WGB 
PREMIUM TUBE 
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6L6WG8 
PREMIUM TUBE 
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6L6WGB 
PREMIUM TUBE 
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6SL7WGT 

TUNO•=OL 

TWIN TRIODE 

TWIN 

HIGH MU TRIODES 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

GLASS BULB 

INTERMEDIATE SHELL 

8 PIN OCTAL B8.6 

LOW LOSS PHENOLIC 

OUTLINE DRAWING 

JEDEC 9.5 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC BBD 

THE 6SL7WGT CONTAINS TWO INDEPENDENT HIGH MU TRIODES IN A T-9 ENVELOPE. IT IS DE-
SIGNED PRIMARILY FOR USE AS RESISTANCE COUPLED AMPLIFIERS. THE TUBE IS INTENDED FOR 
APPLICATIONS WHERE SEVERE CONDITIONS OF VIBRATION AND MECHANICAL SHOCK ARE EN-

COUNTERED. 

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

AVERAGE CHARACTERISTICS 6.3 VOLTS 300 MA. 

LIMITS OF APPLIED VOLTAGE 6.310.6 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE *100 VOLTS 

MAXIMUM RATINGS 
ABSOLUTE MAXIMUM VALUES -SEE EIA STANDARD RS-]39 

PLATE VOLTAGE, DC 275 VOLTS 

PLATE DISSIPATION, EACH SECTION 1.1 WATTS 

ADDITIONAL TESTS AND RATINGS A 

IMPACT ACCELERATION TEST 
VIBRATIONAL ACCELERATION TEST 
ALTITUDE RATING 10,000 FEET 

ALIMITATIONS BEYOND WHICH NORMAL TUBE PERFORMANCE AND TUBE LIFE MAY BE IMPAIRED. 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL EIECTRIt INC., ELECTRON TUBE DIVISION, BLOOMFI ELD~ NEW JERSEY, U.S.A.. AUGUST 1, 1963 PLATE W61T0 



6SL7WGT 

TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS 

EACH SECTION 

CONDITIONS: 

PLATE VOLTAGE, DC 250 VOLTS 

GRID VOLTAGE, DC -2 VOLTS 

PLATE CURRENT 2.3 MA. 

AMPLIFICATION FACTOR 70 

TRANSCONDUCTANCE 1,600 pMHOS 

PLATE RESISTANCE 44,000 OHMS 

GRID VOLTAGE FOR 10 µA PLATE CURRENT -b.0 VOLTS 

NOISE OUTPUT VOLTAGE D MAX. 200 MV. 

D CROSS PLATE RESISTOR OF 2,000 OHMS, WITH APPLIED VIBRATIONAL ACCELERATION OF 2.5 e• SECTIONS 

TIED IN PARALLEL. 

CLASS ARESISTANCE-COUPLED AMPLIFIER 

EACH SECTION 

Rp 
hteg. 

RS 
Meg.

Rgl 
Meg. 

Ebb = 90 Volts Ebb = 180 Volts Ebb = 300 Volts 
Gain Eo Rk Gain Eo Rk Gain Eo Rk 

0. 1C 0.10 0.10 1500 26 6.6 1200 30 19 1100 32 35 
O.iG 0.24 0.10 1700 31 9.5 1400 36 26 1300 37 47 

0.24 0.24 0.10 3200 35 7.6 2200 a0 2a 2100 a2 44 
0.24 0.51 0.10 3800 39 10 2700 44 30 2500 46 54 

0.51 0.51 0.10 7100 39 7.9 4400 45 23 3800 48 45 
0.51 1.0 0.10 8000 41 9.9 5200 47 29 4700 50 53 

0.24 0.24 10 0 34 6.0 0 42 21 0 45 42 
G.2-^ 0.51 10 0 38 8.3 0 a6 28 0 a8 52 

G. 51 0.51 10 0 38 6.8 0 47 22 0 50 43 
0.51 1.0 10 0 41 8.7 0 50 27 0 53 52 

NOTES: 

1. Eo MAXIMUM RMS VOLTAGE OUTPUT FOR FIVE PERCENT (~:) HARMONIC DISTORTION. 

Z. GAIN MEASURED AT i.0 VOLTS RMS OUTPUT. 

3. FOR ZERO-BIAS DATA, GENERATOR IMPEDANCE IS NEGLIGIBLE. 

Note: Coupl ing capacitors IC) should be 

selected to give desired frequency 

response. Rk should be adequately 

by-passed. 
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TENTATIVE DATA 

3" 
116 i
MAX 

T-9 

~~ ~ ~~ 
9" 

132 
MAX. 

2 
3. 

a 
MAX. 5" 

3 is 
MAX. 

GLASS BULB 

TUNG•SOL 

TWIN TRIODE 

GATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.6 AMP. 

AC OR bC 

ANY MOUNTING POSITION 

6SN7WGTA 
PREMIUM TUBE-NAVY 

1 

BOTTOM VIEW 

INTERMEDIATE SHELL 
g PIN OCTAL 

8BD 

THE 6SN7WGTA IS A RUGGEDIZED, MEDIUM MU, TWIN TRIODE IN THE OCTAL BASE, 
BANTAM CONSTRUCTION. THE TWO TRIODE SECTIONS ARE ELECTRICALLY INDEPENDENT, 
ALLOWING SIMULTANEOUS USE OF THE TWO IN COMPLETELY DIFFERENT APPLI-
CATIONS. THE TYPE IS SUITABLE FOR A WIDE RANGE OF GENERAL PURPOSE AP-
PLICATIONS SUCH AS OSCILLATORS, MULTIVIBRATORS, RESISTANCE-COUPLED 
VOLTAGE AMPLIFIER, ETC. CONTROLS ON THE PRODUCT AVERAGE FOR SUCH CHARAC-
TERISTICS AS 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 6SN7WGTA IS ESPECIALLY 
SUITED FOR USE IN MILITARY AND INDUSTRIAL AIRBORNE EQUIPMENT WHICH MAY 
BE SUBJECTED TO SEVERE SHOCK AND VIBRATION. 

DIRECT INTERELECTRODE CAPACITANCES 
NO E%T ER NAL SHIELD 

TRIODE ii TRIODE 12 

GRID TO PLATE (RATED) 4.0 3.8 µµf 
MAXIMUM 4.0 4.0 µµf 
MINIMUM 3.0 3.0 µµf 

INPUT (R~P,TED) 2.2 2.6 µµf 
MAXIMUM 2.7 2.7 µ{~ f 
MINIMUM 1.7 1.7 µµf 

O UTPU' (RATED) 0.7 0.7 µµf 
MAXIMUM 1.20 1.20 µµ.f 
MINIMUM 0.60 0.60 µµf 

CONiIxuED ON FOLLOWING PAGE 
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6SN7WGTA TENTATIVE DATA 
PREMIUM TUBE-NAVY 

~  TUNG•SOL  ~ 

CONTIpUED FROM PRECEDING PAGE 

RATINGS 
ABSOLUTE MA%IMUM VALUES 

NEATER VOLTAGE G,j#5~ VOLTS 
MAXIMUM DC PLATE VOLTAGE jj0 VOLTS 
MAXIMUM PLATE DISSIPATION (PER PLATE) j,44 WATTS 
MAXIMUM GRID RESISTANCE 1.1 MEGOHMS 
MAXIMUM HEATER-CATHODE VOLTAGE - 2, Fj VOLTS 

MAXIMUM DC PLATE CURRENT (PER PLATE) 20.0 mAdc 
MAXIMUM BULB TEMPERATURE 200 °C 

MAXIMUM ALTITUDE GO 000 FEET 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

EACH UNIT 

HEATER VOLTAGE 6.j b.j VOLTS 

H €ATER CURRENT O.G O.E) AMP. 

PLATE VOLTAGE 9O 2SO VOLTS 

GRID VOLTAGE O —H VOLTS 

PLATE CURRENT LO 9 mA• 

AMPLIFICATION FACTOR ZO 2O 
PLATE RESISTANCE (APPROX .~) b 7OO 7 7O0 OHMS 

TRANSCONDUCTANCE j OOO 2 GOO µMHOS 

PLATE CURRENT (g Ec =- 12,5 VOLTS --- l.j mA. 

GRID VOLTAGE FOR Ib = 10 j1A (APPROX.) —7.O —1H VOLTS 

COXTIXUED ON fOLLOWING PAGE 



TENTATIVE DATA 6SN7WGTA 
PREMIUM TUBE-NAVY 

TUNo•so~ 
RESISTANCE-COUPLED AMPLIFIER 

R L 
ME G. 

R 
gi 

ME G. 

R 
s 

ME G. 

Ebb — 
90 VOLTS Ebb = 180 VOLTS E bb = 300 VOLTS 

R~ GAIN Eo R~ GAIN E o R~ GAIN E o

0.10 A 0.10 3300 14 13 2200 14 26 1800 14 40 

0.10 A 0.24 3600 14 16 2700 15 33 2200 15 51 

0.24 A 0.24 7500 14 16 5100 15 30 4300 15 44 

0.24 A 0..51 9100 14 19 6800 15 39 5100 15 54 

0.51 A 0.51 13000 14 16 9100 15 30 6800 16 40 

0.51 A 1.0 15000 14 19 10000 16 32 7500 16 45 

0.24 10 0.24 0 15 13 0 16 33 0 17 46 

0.24 10 0.51 0 16 17 0 17 38 0 18 62 

0.51 10 0.51 0 16 14 0 18 32 0 18 53 

0.51 10 1.0 0 17 18 0 18 41 0 19 68 

AV AL UE Of R91 IS NOT CRITICAL. 

GAIN MEASURED AT EO = 2.0 VOLTS RMS OUTPUT. 

EO IB RMS OUTPUT FOR 5% TOTAL XARMONIC DISTORTION. 

MOTE: COUPLING LAP ACI TORS Cy 
AND Lc SNOULO BE GE-
L EC TEO TO GIVE DESIfl ED 
Fft FOUE NCT RESPONSE. Rk 
S NOULD OE ADEQUATELY 
BY-P ASGEO BY CAPACITOR 
Ck. 

CONTINUED ON FOLLOWING PAGE 
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6SN7WGTA 
PREMIUM TUBE-NAVY 

TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Ef=6.jV, Eb=250VE c, Ec=— BVEc, Ehk=O 

E %CEPT AS MODIFIED BELOW 

INDIVIDUAL 
MIN. MAX. 

INITIAL 

PROD. 
MIN. 

AVG. 
MAX. 

500 HOUR LIFE TEST 

INDIVIDUAL 
NIN. NAX. 

HEATER CURRENT 550 65G --- --- 550 650 ma. 
HEATER—GATHODE LEAKAGE 
(Ehk=1250 Vdc) --- 225 --- 225 µAdc 

INSULATION OF ELECTRODESB
(Ef=6.}V.) 

E (q_ALL) LOO --- 5O --- MEGOHMS 

E(p-ALL) ZOO --- 5O --- MEGOHMS 
GRID CURRENTA O -1.5 O -1.5 µAdc 
PLATE CURRENT (i) 5.5 12.5 --- mAdc 
PLATE CURRENT (z) 

(Ec=-2iVdc) --- 50 --- --- /iAdc 
TRA NSCONDUCTANCE (i) 2075 31'25 L400 2800 --- µMHOS 

CHANGE IN INDIVIUAL TUBES _-_ ___ -__ __- ___ 15 PERCENT 
AVERAGE CHANGE --- ___ 15 PERCENT 

/~TRANSCONDUCTA NCE (Z) 

(Ef=5.7V) 15 --- --- 15 PERCENT 

GRID EMISSIONE

(Ef=7.Sv, Ec=21Vdc, 

R 9/4=1.0 MEG.) O -1.5 --- µAdc 

PLATE CURRENT (,}) 

(Ec=-14 Vdc) ___ ___ µAdc 
AF NOISEEA 

(Esi g=7OmVac, 

R P'0.01MEG.) ___ 17 ___ ~'U 

TRANSCO ND UCTANCE (3) 

(Eb=90 VdC, EC'= Q) ZUOO 3600 --- ___ µMHOS 

AMPLIFICATION FACTORE 18 23 --- --- --- ___ 

SPECIAL REQUIREMENTS 

MIN. MA%. 

CONTINUITY AND SHORTSG

( INOPERATIVES) .---

LOW PRESSURE VOLTAGE BREAKDOWN 

(PRESSURE =55t5mm HG; VOLTAGE =SQQVac) 

LOW FREQUENCY VIBRATIONA 
HK 

(Rp=2000 OHMS) 5G mVac 
S HOCKL

(HAMMER ANGLE =3p°, Ehk=+100 Vdc) 

VIBRATIONAL FATIGUEM

(G=Z, S, FIXED FREQUENCY; F=zS MIN.,bQ MAX.1 

POST SHOCK AND VIBRATIONAL FATIGUE TEST END POINTS 

LOW FREQUENCY VIBRATION 75 mVac 

HEATER CATHODE LEAKAGE (Ehk=1250 Vdc) 275 µAdc 

PLATE CURRENT (2) 15O µAdc 

~TRANSCONDUCTA NCE (i) OF INDIVIDUAL TUBES ZO PERCENT 

HEATER CYCLING LIFE TEST 

(Ef=7.SV, Eb=Ec=O, Ehk=+13S Vdc, 
i MIN. ON 4 MIN. OFF) 

CONTINUED ON FOLLOWI xG PAGE 



TENTATIVE DATA 6SN7WGTA 
PREMIUM TUBE-NAVY 

TUNo•so~ 

SPECIAL REQUIREMENTS — coNT'D. 

1 HOUR STABILITY LIFE TEST 

(Ehk=+25p Vdc, Rq/q=l,p MEG A TA=ROOM) 

STABILITY LIFE TEST END POINTS 

~TRANSCONDUCTANCE (i) OF INDIVIDUAL TUBES 

1pp HOUR SURVIVAL—RATE LIFE TEST 
(STABILITY LIFE TEST CONDITIONS OR EQUIVALENT 

TA ROOM) 

100 HOUR SURVIVAL—RATE TEST END POINTS 

CONTINUITY AND SHORTS ( INOPERATIVE S) 

TRANSCOND UCTANCE (i) 

INTERMITTENT LIFE TEST 

STABILITY LIFE TEST CONDITIONS TA=ROOM 

NOTES 

ATIE 1N TO 2N, 1g TO 2g, AND 1p TO 2p. 

BSEE Nll-E-lt 4.8.2 

CSEE NIL-E-1C 

1850 

lO PERCENT 

(tMHOS 

DPRIOR TO THIS TEST. TUBES SHALL BE PREHEATED 5 MINUTES WITH BO TN SECTIONS OPERATING SEP ARATELT 
AT CONDITIONS IMDICATEO BELOW. THE TUBES SMALL NE TESTED INNEDI ATELY AFTER PRENEATING TXE 
THREE MINUTE TEST IS NOT PERMITTED. GRID EMISSION SHALL BE THE LAST TEST PERFORMED ON THE 
SAMPLE SE LE CTEO FOR THE GRID EMISSION TEST. Ef=7. 5Vdc~ Ecl=-BVdc, Eb=250Vdc~ Rg=1.0 MEG. 

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

FSEE MIL-E-lG 4.10.11.1 

SEE MIL-E-1C 4. T.5 

HSEE Nll-E-1C 4.19.9.1 

NTNE IMPED AN LES .OF THE PLATE YOl7AGE SUPPLIES SMALL MOT EXCEED THAT OF A 4Oµ+ CAPACITOR B lOCP S. 

L SEE MIL-E-lG 4.9.20.5 

1 

 J 
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6SN7WGTA 
PREMIUM TUBE-NAVY TENTATIVE DATA 
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TENTATIVE DATA 
6SN7WGTA 

PREMIUM TUBE-NAVY 
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TENTATIVE DATA 6X4W 
PREMIUM TUBE 

3 ~ 

~^ 4 
MAX 

1 
2 

3. 

9 

MAX. 

2  5' 
6 

~Mi x. 

II III + 

GLASS BULB 

TUNo-ao~ 
DOUBLE DIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

'7 PIN BASE 

5Bs 

THE 6X4W IS A RUGGEDIZED HEATER-CATHODE TYPE DOUBLE DIODE USING THE 
SEVEN PIN MINIATURE CONSTRUCTION. IT IS SUITABLE FOR USE IN HALF OR FULL 
WAVE RECTIFIER APPLICATIONS, SUCH AS ENCOUNTERED WHEN USED IN CONJUNCTION 
WITH VIBRATOR—TYPE INVERTERS. SINCE IT MUST BE ABLE TO WITHSTAND SEVERE 
MECHANICAL TESTS TO MEET TEST SPECIFICATIONS, THE 6X4W IS ALSO SUITED 
FOR USE IN INDUSTRIAL AND MILITARY EQUIPMENT WHICH MAY BE SUBJECTED TO 
SEVERE SHOCK AND VIBRATION. 

RATINGS 
ABSOLUTE MA%IMUM VALUES 

HEATER VOLTAGE 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 

MAXIMUM DC PLATE CURRENT 

MAXIMUM DC OU T.PUT CURRENT 

MAXIMUM SURGE CURRENT 

MAXIMUM HEATER—CATHODE VOLTAGE 

MAXIMUM ALTITUDE 

MAXIMUM SHOCK 

6.3f10~ volTs 
1375 volTs 
230 mA. 

75 mA• 

750 mA. 

u50 voLTs 
lO OOO FEET 

700 G 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
FULL—WAVE RECTIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

AC PLATE SUPPLY VOLTAGE (EACH PLATE) 

INPUT TO 
CAPACITOR 

6,3 
O.6 
325 

FILTER 
CNOKE 

6.3 
O.6 
45O 

VOLTS 

AMP• 

VOLTS 

INPUT CONDENSER A lO --- µfd 

INPUT CHOKE --- lO HENRYS 

TOTAL EFFECTIVE PLATE SUPPLY IMPEDANC= 

(EACH PLATE) 5Z5 --- oH1.15 

DC OUTPUT CURRENT 7U 7U mA• 

DC OUTPUT VOLTAGE AT INPUT TO FILTER (APPROX.) 

AT HALF—LOAD CURRENT (35 mA) 365 395 VOLTS 

AT FULL—LOAD CURRENT (7p mA) 31O 385 VOLTS 

DIFFERENCE (VOLTAGE REGULATION) 55 lO VOLTS 

PERCENTAGE REGULATION 15 2.5 PERCENT 

CONTINUED ON FOLLOWING PAGE 
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6X4W 
PREMIUM TUBE 
~  TUNO.80L 

TENTATIVE DATA 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Ef=6.jV~ Epp/p=400Va c~ RL=5700 Ohm s~ CL=Buf 

EXCEPT AS MODIf IEO BELOW 

INITIAL INDIVIDUAL 
MIN. MA%. 

HEATER CURRENT 5z~: b6V mA• 
HEATER-CATHODE LEAKAGE 

(Ehk=Eoj U 150 µAdc 
HEATER-CATHODE LEAKAGE S -150 +150 µAdc 
OPERATIONCD 

GRID EMISSION (1)E 

(E2b=0+ E1b=50Vdc) 140 ;r:Adc 

GRID EMISSION (Z)E 

(E1b=0+ E2b=SOVdc) 140 mAdc 

SPECIAL REQUIREMENTS 

MIN. MA%. 

VARIABLE FREQUENCY VIBRATIONF

(NO VOLTAGES) --.-

LOW FREQUENCY VIBRATION G

(NO VOLTAGES) ---

SHOCK HJ

(HAMMER ANGLE _ ¢B°) 

VIBRATIONAL FATIGUE K ---

POST SHOCK AND VIBRATIONAL FATIGUE TEST END POINTS 

OPERATION 65 --- mAdc 

HEATER-CATHODE LEAKAGE 0 15O mAdc 

MECHANICAL RESONANCEL --- ---

LIFE TEST (q)M 5OO HOURS 

HEATER CYCLING LIFE TEST N

(Ef=7,SVQc+ Ehk=100Vr Ep=p) 2000 --- CYCLES 

LIFE TEST END POINT (1)P
OPERATION 6O mAdc 

LIFE TEST END POINT (ZjR 
--- ---

NOTES 

AHIGHER VALUES OF CAPACITANCE TRAM IxDICAT ED MAY BE USED, BUT THE EFfECTIVE PLATE—SUPPLY 
I MPEOANLE MAY HAVE TO BE INCREA GEO TO P0.E VENT ExCEE01 NG iNE MAXIMUM RATING FOR HOT—SWITCHING 
TRANSIENT PLATE CURRENT. 

B 

220V. 
A.C. 

µA 

I 

IOK 

5K 

4~ f 



TENTATIVE DATA 6x4w 
PREMIUM TUBE 

~  TUNc•so~  , 
CONTINUED FROM PRECEDING PAGE 

NOTES — coNrlo. 

c 
SEE MIL—E-1C 4. 10. 1j 

D 
IN A FULk—WAVE CIRCUIT ADJUST 2p/P SUCH THAT A TUBE HAVING Et d=22 Vdc AT TO mpdc PER PLATE 
GIVES 10=15 mpdc. TXE TUBE MAT BE PREHEATED PRIOR TO THIS TEST PROVIDED TEST 4.11 IS CON—
DUCTED ACCORDING TO 4.11.5. 

F 
SEE MIL—E-1C 4.10.1.1 

F 
SEE MIL—E-1C 4. 9. 20.j 

G 
SEE MIL—E-1L 4.9.20.4 

NSEE MI L—E-1L 4.9.20.5 

DAFT ER SHOCK TES75, THE 7U8 ES SHALL MEET POST—SH OLN AxD FATIGUE TEST END POINT REQUIREMENTS. 
IN ADDITION, THE TUBES SHALL XOT SHOW PERM AN EXT SNORTS OR OPEN CIRCUITS WHEN TESTEO PER 4.7 
lF—lel AFTER SHOCK TESTS. 

K 
SEE NIL—E-1L 4.9.20.6 

LTNE MOUNT SHALL EXHIBIT NO PRONOUNCED MECHANICAL RESONANCE BELOW 100 LP S. 

MIN LIfE TEST CONDITIONS THE VALUES OF RL AND CL GIVEN IN TEST CONDITIONS MAY BE CON SIDEREO 
APPRO%IMATE AND SHALL BE ADJUSTED INITIALLY TO GIVE to = T5 mpdc WITH i0 GREATER THAN 205 mA~ 

ENk = Eo. 

N 
SEE MIL—E-1L 4.11.7 

pSEE NIL—E-1C 4.11.4 

RAN OPEN HEATER OR A NEATER—CATHODE SNORT CONSTITUTES A TUBE FAILURE. LOTS ARE ACCEPTABLE 

U XD ER THIS TEST IF MO FAILURES OCCUR IN THE LIFE TEST SAMPLES, Ofl IF OXE TUBE FAILURE NAS 
O CLUREO IX THE PREVIOUS TWENTY—FIVE (251 TUBES TESTED. 

 J 
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6X4W 
PREMIUM TUBE 

TENTATIVE DATA 

50 
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RATING CHART #1 
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RATING CHART #II 
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TENTATIVE DATA 6X 4VV 
PREMIUM TUBE 

6X4W 
  RATING CHART III 

MINIMUM SOURCE RESISTANCE TO KEEP 

$URGE CURRENT WITHIN-RATING. 
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TENTATIVE DATA 6X4WA 

3' 
4 

MAX. 
I I 

28

MAX 

2 
5. 

8 
MAX 

I 
II I II 

GLASS BULB 
5- 3 

TUNo•so~ 

FULL—WAVE RECTIFIER 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.60 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

5B5 

THE 6X4WA IS ̂ FULL-WAVE RECTIFIER INTENDED FOR COMMERCIAL AND INDUSTRIAL 
APPLICATIONS WHERE A HIGH DEGREE OF RELIABILITY IS REQUIRED. IT IS CHAR-
ACTERIZED BY LONG LIFE AND STABLE PERFORMANCE UNDER CONDITIONS OF SEVERE 
VIBRATION, SHOCK, HIGH TEMPERATURE AND HLGH ALTITUDE. 

DURABILITY CHARACTERISTICS 
IMPACT ACCELERATION (1 MSEC DURATION) (MAX.) 45O G 

FATIGUE (VIBRATIONAL ACCELERATION FOR 

EXTENDED PERIODSJ(MAX.) Z.5 G 

RATINGS^ 
ABSOLUTE MAXIMUM 

HEATER VOLTAGES

AC PLATE SUPPLY VOLTAGE, RMS (EACH PLATE) 

STEADY STATE PEAK PLATE CURRENT, 

RATING CHART 2 (EACH PLATE) 

TRANSIENT PEAK PLATE CURRENT, 

RATING CHART 3 (EACH PLATE) D

DC OUTPUT CURRENT (EACH PLATE) 

HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POST Ti VE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

BULB TEMPERATURE 

ALTITUDEC

6.3±10 VOLTS 

SEE RATING LHA RT 1 

220 MA. 

1.6 AMP. 

SEE RATING CHART 1 

v5O VOLTS 

ZOO VOLTS 

165 °c 
SEE RATING LHART 4 

CHARACTERISTICSE
FULL—WAVE RECTIFIER—CAPACITOR INPUT 

AC PLATE SUPPLY VOLTAGE PER PLATE 4OO VAC 

FILTER INPUT CAPACITOR 8 µf 
LOAD RESISTOR H2OO OHMS 

DC OUTPUT CURRENT 55 MADC 

DC OUTPUT VOLTAGE AT FILTER INPUT (APPROX.) 435 VDC 

TUBE VOLTAGE DROP E

Ib - SO MA EACH PLATE Z2 VOLTS 

CONTINUED ON FOLLOWING PAGE 
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6X4WA TENTATIVE DATA 

~  TUNG•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

N RTES 

ALI MITATION$ BEYOND WHICH NORMAL TUBE PERFORMANCE ANO TUBE LIFE MAT BE IMPAIRED. 

BIF ALTITUDE RATING IS EXCEED EO, REDUCTION OF INSTANTANEOUS VOLTAGES lEf EXCLUO EDI MAY BE RE-
QUIRED. 

TUBE LIFE AND RELIABI LITT OF PERFORMANCE ARE DIRECTLY RELATED TO THE DEGREE OF REGULATION OF 
THE HEATER VOLTAGE TO ITS CENTER-RATED VALUE. 

U IF CAPACITOR INPUT CIRCUITS ARE TO BE USED, PROTECT THE CIRCUITS AGAINST THE POSSIBILITY OF 
HOT-SWITCHING AND DO NOT EXCEED A MA%IMUM PEAK CURRENT VALUE OF 1.6 AMPERE DURING THE INITIAL 
CYCLES OF THE HOT-SWITCHING TRANSIENT. 

ET EST CONDITIONS ONLY. 

INTERPRETATION OF RATING CHARTS 

RATING CHARTS 1, 2 AND j REPRESENT BOUNDARY CONDITIONS BEYOND WHICH OPERATION IS NOT PERMITTED. 
WITH THE AID OF SIMPLE LABORATORY MEASUREMENTS AND THE USE OF THE THREE CHARTS, ANY APP LIGATION 
MAY eE ANALYZED FOR PROPER RELTI FIER TYPE OPERATION. 

THE BOUN OARI ES OF RATING CHART 1 ARE BASED ON LIMITS OF SUPPLY VOLTAGE, PLATE OISSI PATION AND 
OUTPUT CURRENT. TM ESE BOUNDARIES DIFFER, DEPENDING UPON THE TYPE Of FILTER USED. WITH CAPACITOR 
INPUT, OPERATION IS CONFINED TO THE AREA BOUNDED BY FA EDG WHILE FOR CHOKE INPUT, THE ENTIRE 
AREA BO UNOED BY FA BCG MAY BE USED. 

THE BOUNDARY OF RATING CHART 2 DEFINES THE LIMIT OF STEADY-STATE PEAK CURRENT. OPERATION WITH-
IN THE BOUNDARY IS PERMITTED. 

RATING CHART j DEFINES THE MINIMUM VALUE OF EFFECTIVE PLATE SUPPLY RESISTANCE, PER PLATE. FOR 
ANY GIVEN PLATE VOLTAGE SUPPLY WHICH WILL ASSURE TH0.T THE SURGE CURRENTS 4RE WITHIN 4 SAFE 
VALUE. 

Rs = N 2Rp ri + Rsec + Ra 

WHERE: N - VOLTAGE STEP UP RATIO OF PLATE TRANSFORMER: 

N Secondary 
N= for half-wave 

N Primary 

N Secondary 
for fil l-wave 

2N Primary 

R prl - DC RESISTANCE OF TRANSFORMER PRIMAgT. 

Rsec - AVERAGE DC RESISTANCE OF TRANSFORMER SECONDARY PER SECTION. 

Ra - ADDED SERIES RESISTANCE. 

FOR ANY APPLICATION, EACH CHART SHOULD BE CONSULTED. ON ALl CHARTS THE POINTS OF OPERATION 
$MOULD FALL WITHIN THE PROPER BOUNDARIES. 

PLATE SUPPLY VOLTAGES ARE MEASURED WI TN THE RECTIFIER TUBE NON-CONDUCTING. I.E.. WITH THE 
TRANSFORMER UNLOADED. THIS UNLOADED VOLTAGE I$ USED WI TM CALCULATING RELTI FICATION EFFI —
LIENCY. 

THE RECTIFICATION EFFICI ENCT IS DEFINED AS: 

DC OUTPUT VOLTAGE 

(UN LO AO ED RMC SUPPLY VOLTAGE PER PLAT EI 

THE DC OUTPUT VOLTAGE IS MEASURED AT THE INPUT TO THE F1 lTER 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA 6X4WA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

ACCEPTANCE CRITERIA 

TEST CONDITIONS: 

HEATER VOLTAGE 

PLATE SUPPLY VOLTAGE PER PLATE 

LOAD RESISTANCE 

LOAD CAPACITANCE 

6.3 voLTs 

400 vac 

8200 OHMS 

8 µf 

FOR THE PURPOSE OF INSPECTION, USE APPLICABLE RELIABLE PARAGRAPHS OF MIL-E-1 AND INSPECTION IN-
STRUCTIONS FOR ELECTRON TUBEG-

MIL-E-1 AQL LIMITS 

MEASUREMENTS ACCEP- 
REF. i MIN. BOG. MAX. UNITS 

TANCE TESTS: 

HEATER CURRENT: 4.10.8 1.0 540 600 660 MA. 

HEATER- CATHODE LEAKAGE: 

Ehk=- 450 Vdc 4.10.15 0.65 --- 75 µAdc 

OPERATION: NOTE S Io 

Ehk=Eo+ ii7 vac 4.10.13 0.65 51 55 --- mndc 

EMISSION (1): NOTE 2, Is 

Eb = 50 Vdc 4.10.1.1 1.0 100 --- made 

CONTINUITY AND SHORTS: 

NOTE 7 ---- 0.4 --- --- ---
MECHANICAL: ENVELOPE (6-5) 4.9.1 --- --- --- ---
INSULATIO?N OF ELECTRODES: 4.8 2.5 --- -

NOTE 2 Ep-all =-500 Vdc, 

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

EMISSION (2) : Is 

Ef =5.5 V; Eb= 50 Vdc 4.10.1.1 2.5 90 mAdc 

LOW PRESSURE VOLTAGE BREAKDOWN: 

PRESSURE =14CTt5 mm Hg; 

VOLTAGE = 980 VaC 4.9.12.1 6.5 --- --- ---
VIBRATION (1): 

NO VOLTAGES; F=40 cps;g=10 4.9.19.1 6.5 --- --- ---

DEGRADATION RATE ACCEPTANCE 

TESTS - NOTE 3 

SHOCK: 

HAMMER ANGLE =50 (450 G%, 

i msec DURATION); Epp/p= 

o v; Ef = 6.3 v 4.9.20.5 20 --- --- ---
FATIGUE: 

G= 2. 5; FIXED FREQUENCY; 

F = 25 cps min.; 60 max. 4.9.20.6 6.5 96 --- --- HouP, 

POST SHOCK AND FATIGUE TEST 

END POINTS: 

HEATER-CATHODE LEAKAGE, 

Ehk=-450 Vdc ---- --- --- --- 150 µAdc 

OPERATION, ZO; NOTE S --- u8 --- --- mAdC 

GLASS STRAIN ---- --- --- -- ---

CONTINUED ON FOLLOWING PAGE 
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6X4WA TENTATI V E DATA 

i TUNli•S~L 

CONTINUED FROM PRECEDING PAGE 

ACCEPTANCE CRITERIA 

MIL-E-1 AQL 
REF. % 

ACCEPTANCE LIFE 

T E3T3, NOTE 9 

HEATER CYCLING LIFETEST 

(2000 CYCLES MIN.) 
Ef =7.SV; 1 min. on, i 
min. off; Ehk=+100 Vdc; 

A LLOMABLE DE F. 
PER CHARACT. 
1st COMB. 
SAMP. SAMP. 

LIMITS 
MIN. MAX. UNITS 

Epp/p = O V 

HEATER CYCLING LIFE TEST 

END POINTS 

HEATER-CATHOD E. LEAKAGE, 

Ehk =-450 Vdc 

SURVIVAL RATE LIFE TEST: 

NOTES b & 8 

4.11.7 

4.11.4 --- --- --- --- 150 

Ef = 6.3 V; Epp/p=40p Vac; 

RL = 8200 OHMS; EL =8 µf; 
TA = Room 4.11.3.1 100 ---

SURVIVAL RATE LIFE TEST END 

POINTS: 4.11.4 

INOPERATIVE (NOTE 1) 0.65 --- -- --- ---
EMISSION (i): 1.0 --- --- 51 --- 

INTERMITTENT LIFE TEST: 

NOTES 4 & b 

SURVIVAL RATE LIFE TEST 

CONDITIONS: 

T ENVELOPE =+1.65°C min.; 

1000 HOUR REQUIREMENTS DO 

NOT APPLY 4.11.3.1 5O0 --- 
INTERMITTENT LIFE TEST END 

POINTS: (500 HOURS) 4.11.4 
INOPERATIVE (NOTE i) 1 3 
OPERATION - CHANGE OF 

INDIVIDUALS ~ Iu 1 3 --- $.5 
HEATER CURRENT 1 3 540 670 
HEATER- CATHODE LEAKAGE 1 3 
Ehk =-450 Vdc --- 90 

TOTAL DEFECTIVES 2 5 

ACCEPTANCE CRITERIA NOTES 

µndc 

Hours 

mndc 

HOURS 

PERCENT 

mA 

µAdc 

1. AN INOPERATIVE IS OEFIN ED AS A TUBE HAVING ONE OR MORE OF THE FOLLOWING GEFECTS: DISCON-. 
TINUITY OR SNORT (REF. NOTE 7 E%CEPT TUBES SHALL NOT BE TAPPED:I AIR LEAKS /REF. MIL E-1, 
PAR. 4.7.61. 

2. TEST EACH SECTION SEPARATELY. 

j. TUBES SUBJECTED TO THE FOLLOWING OEST RU CTIVE TESTS ARE NOT TO BE ACCEPTED UNDER TNIS GPECI-
FICATION. 

4.9.20.5 SHOCK 

4.9.20.6 FATIGUE 

4..11.7 HEATER CYCLING LIFE TEST 

4.11.3.1 INTERMITTENT LIFE TEST 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA 6X4WA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

ACCEPTANCE CRITERIA NOTES — cont'd. 

4. ENVELOPE TEMPERATURE IS OEFIN ED AS THE HIGHEST TEMPERATURE INDICATED WHEN USING A TMENMO-
COUPLE OF N40 BS OR SMALLER DIAMETER ELEMENTS WELDED TO A RING OF 0.025 INCH DIAN ET ER PXOS-
PNOR BRONZE PLACED IN CONTACT WITH THE ENVELOP E. ENVELOPE TEMPERATURE REQUIREMENT Nlll BE 
SATISFIED IF A TUBE, HAVING BOGEY Ib (t 541 UNDER NORMAL TEST CONDITIONS, IS DET ERMIN EO TO 
OPERATE AT MA%IMUM SPECIFIED TEMPERATURE AT ANY POSITION OM THE LIFE TEST RACK. 

5. IN A FULL-WAVE CIRCUIT, ADJUST 2p7p SO THAT A BOGEY TUBE GIVES to = 55 mAdc. A BOGEY TUBE 
MAS A TUBE DROP Etd = 22 Vdc AT Is = 50 mRdc PEP P UTE. 

6. IN A IU LL-WAVE TEST CIRCUIT, THE VALUES SPECIFIED FOR RL 6 CL MAY BE CONSIDERED APPROXIMATE 
AND BHA IL BE ADJUSTED IN ITIALLT TO GIVE NOT LESB THAN to =55 mAdc AND Ib =200 MA PER'P LA TE 
NITN A BOGEY TUBE. ENk=Eo X177 Vs c. 

1. ALL TUB EB SHALL BE TEST ED fOR CONTINUITY OF ALL CIRCUITS, INC LUOING DUPLICATE PIN CONNECTIONS 
TO THE SAME ELECTRODE; FOR SHORTS BETWEEN ANY OF THE TUBE ELEMENTS OR BETNE EM THE ELEMENTS 
AND THE NO-CONNECTION BASE PINS; AND FOR AIR LEAKS. 

TESTS fOR SNORTS SHALL BE PERFORMED USING AN AUTGNATIC TAPPER DESIGNED AND ADJUSTED TO DE-
LIVER AN IMPULSE OF APPRO%I MA TE LY ONE-HALF SINE WAVE OF 300150 µSEC DURATION IM EASUR ED 10~ 
FROM THE BASE OF THE TUBE UNDER TESTI AND HAVING A PEAK ACL ELERATION OF W5 G'S AB MEASURED 
W ITN A GU LTON A-305 ACCELEROMETER AND KA-1 KIT. THE SHORTS DETECTING EOUIPY ENT BHA LL BE A OC 
DEVICE CAPABLE OF DETECTING AS SHORTS INTEREI EM ENT RESISTANCES NNI CM PERSIST FOR A PERIOD OF 
TINE IN E%LESS OF THAT DETERMINED 8Y A CURVE OF RESISTANCE VERSUS TIME DU RATION PASSING 
THROUGH THE FOLLOWING POINTS: 680,000 OXMS - CONSTANT YA IUE IPERMAN ENT SHORTI; 500,000 OM MS 
- 500 µsac; 100,000 OHMS - 100 µsac; AND 1,000 OHMS - 60 µsec. 

THE TUBE UNDER TEBT SNAIL GE CONN ECT ED TO THE SHOATS TEST EQUIPMENT WI TN ELEN EN TB IN BEOU EN CE 
FOR SIN GIE SECTION TUBES BUT LINE ELEMENTS IN THE SECTIONS OF A MULTISECTION TUBE MAY BE 
PA RAILELE D, PROVIDING THE MECHANICAL ASSEMBLY OF THE TUBE STRUCTURE IB SUCH TN AT THE PCGSI-
BILITT OF A SHORT DUE TO SECTION CRO55 JUMPERS IS REMOTE. 

TUBER HAVING PERNAN ENT SHORTS, OPENS AND AIR LEAKS SHALL RE REJECTED ON THE FIRST TEST. IF 
R EJ EC TEO FOR TAP-SHORT OR OPEN OCCURS ON FIRST SERIES OF TAPB REPEAT TAPPING CYCLE TMR EE 
TIMES. REJECT TUBE AS INOPERABLE IF REJECT OCCURS AT 4NY TIME DURING THE THREE REPEAT TEST, 
OTHERWISE ACCEPT. 

8. FOR SURVIVAL RATE LIFE TEBT THE SAMPLING AND TESTING SHALL BE AB SPECIFIED IN 20.2.5.2 TO 
20.2.5.4 INCLUSIVE OF APP. C. WITH THE FO LLO NING E%CEPTIONS: 20.2. 5.j - REPLACE THE LAST 
SENTENCE WITH "IF SUCH SELECTION RESULTS IN A SAMPLE CONTAINING ONE OR MORE TUBES NM ICH ARE 
DEFECTIVE WM EN TESTED UNDER CONDITIONS OF INITIAL SHORT AND CONTINUITY TEST IREF. NOTE 71 
SU LN TUBES SMALL BE REPIAL ED 8T RANDOMLY SELECTED SOOD TUBES." 20.2.5.4(61: REPLACE NITN 
"UPON COMPLETION OF 100N WRS. TXE TUBES SMALL AGAIN BE SUBJECTED TO THE SHORT ANC CONTINUITY 
TEST (REF. NOTE 71, 

T UNG-SOL ELECTRIC INC. r ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY, U. S. A., OCTOB ER 1, 1960 PLATE 66010 



6X4WA TENTATIVE DATA 
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TENTATIVE DATA 6X4WA 

,~. 

soo 

ti
0 r 

~+oo 
a 

J 
c „ 170 

0 
c~ c 

7 

1, . 

~ t;~~~C 

■ ~ ~_~~ 

~~ 

~O
 VOLTS ='- 

ER PLATE 

0
0

15n 

15 50 
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6:K44'±A 

Ef = 6.3 Volts 
C = 4 µf 
Rs = 175 Ohms (Curves 1-5) 
Rs = 295 Ohms (Curves 6-9) 

FULL-WAVE RECTIFIER 
CAPACITOR-INPUT FILTER 
(Boundary l ine DEA is Same 
as Shown on Rating Chart 1) 

75 

40 
y 

a 
Q 
J 

30 

z 

C 
J c. 
= 20 

z 
w 
x 

~ i0 

a. 

0 

0 
0 

3 
~~

15.5 

RATING CHART I 

6X4WA 

Ef = 6.3 Volts 
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RATING CHART I II 

sx4wA 
Ef = 6.3 Volts 

FOR CAPACITOR-INPUT FILTER 

~BASEO ON MAXIMUM TRANSIENT PEAK 

PLATE CURRENT OF 1.6 AMPERES PER 

PLATE 

100 200 300 400 500 
AC PLATE-SUPPLY VOLTAGE PER PLATE (RMS) IN VOLTS 
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RATING CHART IV 
6X4SVA 
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6X5WGT 

TUNc•sa` 

TWIN DIODE 

3.312' 
MA% 

GLASS BULB 

IIiTERMEDIATE SHELL 

6 PIN OCTAL B6.8 

LOW LOSS PHENOLIC 

OUTLINE DRAWING 

JEDEC 9-11 

FULL -WAVE RECTIFIER 

COATED UNIPOT ENTIAL CATHODE 

ANY MOUNTING POSITION BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 6S 

THE 6X5WGT IS A CATHODE TYPE FULL-WAVE RECTIFIER EMPLOYING A T-9 ENVELOPE WITH A 
LOW LOSS OCTAL BASE. IT IS DESIGNED FOR USE IN APPLICATIONS WHERE SEVERE CONRITIONS 
OF VIBRATION AND SHOCK ARE ENCOUNTERED. 

HEATER CHARACTERISTICS AND RATINGS 
ABSOLUTE MA%IMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 600 MA. 

LIMITS OF APPLIED CURRENT 6.3* 0.6 VOLTS 

MAXIMUM HEATER -CATHODE VOLTAGE 3450 VOLTS 

MAXIMUM RATINGS 
ABSOLUTE MAXIMUM VALUES -SEE EIA STANDARD RS-239 

PEAK INVERSE VOLTAGE 1,375 VOLTS 

STEADY-STATE PEAK PLATE CURRENT (EACH PLATE) 230 MA. 

TRANSIENT PEAK PLATE CURRENT (EACH PLATE) 750 MA. 

OUTPUT CURRENT (DC) (TOTAL) 75 MA. 

SPECIAL TESTS AND RATINGS 

IMPACT ACCELERATION 

VIBRATIONAL ACCELERATION FOR EXTENDED PERIODS 

MECHANICAL RESONANCE 

ALTITUDE RATING 

CONTINUED ON FOLIO WING PAGE 
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6X5WGT 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND TYPICAL OPERATION 

PLATE VOLTAGE (AC) PER PLATE :??5 450 VOLTS RMS' 

FILTER INPUT CAPACITOR 8 µf 

FILTER INPUT CHOKE (MIN.) ---- 10 HENRIES 

EFFECTIVE PLATE SUPPLY IMPEDANCE 
A 

EACH PLATE 150 OHMS 

OUTPUT CURRENT (DC) 70 70 MA. 

TUBE VOLTAGE DROP @ 70 mADC PER PLATE 22 VOLTS 

A 

WHEN FILTER CONDENSERS LARGER THAN 00µF ARE USED, IT MAY BE NECESSARY TO INCREASE THE 

SPECIFIED VALUE OF PLATE SUPPLY IMPEDANCE. 

PER PLATE 

P
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12AT7WA 
PREMIUM TUBE 

TUNG•SOL 

~' ~ 8 _
MAx. 

I I16 
Max., 

3~ 
216 
~MAx. 

r 

GLASS BULB 

TWIN TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.3 AMP. 
12.6 VOLTS 0.150 AMP. 

AC OR DC 

ANY MOUNDING POSITION 

FOR 12.6 VOLT OPERATION APPLY NEATER 
VOLTAGE BETWEEN PINS 14 AND IS• FOR 6.j 
v OIT OPERATION APPLY Xf ATER VOLTAGE 
BETWEEN PIN f9 AXO PINS 14 AND 15 CON-
NECTED TOGETHER. 

BOTTOM VIEW 
SMALL BUTTON 

q PIN BASE 

9A 

THE 12AT7WA IS A RUGGEDIZED TWIN TRIODE OF THE 9-PIN MINIATURE CONSTRUC-
TION. THE TWO HIGH TRANSCONDUCTANCE TRIODE SECTfONS ARE ELECTRICALLY 

INDEPENDENT, ALLOWING SIMULTANEOUS USE OF THE TWO IN COMPLETELY DIF-

FERENT APPLICATIONS. THE HIGH RATIO OF PLATE CURRENT TO TRANSCONDUCTANCE 

MAKES IT ADAPTABLE FOR USE AS A COMBINED HIGH FREQUENCY OSCILLATOR AND 

MIXER, OR AS A GROUNDED GRID RF AMPLIFIER. 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 NEATER CURRENT, PLATE 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 12AT7WA IS ESPECIALLY SUITED FOR 

USE IN INDUSTRIAL AND MILITARY AIRBORNE EQUIPMENT WHICH MAY BE SUBJECTED 

TO SEVERE SHOCK AND VIBRATION. 

DIRECT INTERELECTRODE CAPACITANCES 
EACH SECTION 

MITN MITNOUT 
SHIELD /916 SHIELD 

GRID TO PLATE #f (RATED) 1.5 1.5 µµf 
MAXIMUM --- 1.90 uµf 
MINIMUM -- 1.30 uuf 

INPUT SECTION #1 (RATED) 2.2 2.2 µµf 
MAXIMUM --- 3.00 µLLf 
MINIMUM --- 2.00 µµf 

OUTPUT (SECTION#i) (RATED) 1.2 0.5 µµf 
MAXIMUM -- 0.70 uuf
MINIMUM --- 0.20 µµf 

OUTPUT (SECTION#2) (RATED) 1.5 D.4 µµf 
MAXIMU M~ --- 0.60 µµf 
MINIMUM --- Q, 16 µµ.f 

PLATE TO PLATE 
MAXIMUM 
MINIMUM 

HEATER TO CATHODE #1 
MAXIMUM 
MINIMUM 

HEATED TO CATHODE #2 (RATED) 

MAXIMUM 
MINIMUM 

GRID TO PLATE #2 (RATED) 
MAXIMUM 
MINIMUM 

INPUT SECTION 
MAXIMUM 
MINIMUM 

(RATED) 

#2 (RATED) 

--- 0.33 uµf 
--- 0.15 µµf 

2.4 25. p4 µµf 

--- 2.10 
~ 

f 
2.4 2.4 µµf 
--- 3.50 uµf 
--- 2.10

5 
utl f 

1- 5 1190 µ~js f 
--- 1.30 uµf 
2.2 2.2 µµf 

--- 2.00 ~icf 

CONTINUED ON FOLLOWING PAGE 
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12AT7WA 
PREMIUM TUBE 

TUNo•ao~ 
CONTINUED FROM PRECEDING PAGE 

RATINGS 
ABSOLUTE NA%I NUM VALUES 

HEATER VOLTAGE G,jtIO~ 
MAXIMUM DC PLATE VOLTAGE j30 
MAXIMUM NEGATIVE DC GRID VOLTAGE —SS 
MAXIMUM PLATE DISSIPATION (EACH SECTION) 2,B 
MAXIMUM HEATER CATHODE VOLTAGE tIOO 
MAXIMUM BULB TEMPERATURE ZOO 
MAXIMUM ALTITUDE IO OOO 
MAXIMUM SHOCK GOO 

12.6110 % 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

VOLTS 

VOLTS 

VOLTS 

WATTS 

VOLTS 
o C

FEET 

G 

CLASS AI AMPLIFIER — EACH TRIODE UNIT 

HEATER VOLTAGE I2.G G.j I2.G G.j VOLTS 

HEATER CURRENT I50 jOO ISO j00 IRA 

PLATE VOI TA GE LOO 25O VOLTS 

CATHODE BIAS RESISTOR 27O ZOO OHMS 

PLATE CURRENT j.7 IO IRA 

PLATE RESISTANCE IS OOO IO 9OO OHMS 

TRANSCONDUCTANCE 4 OOO S 5OO µMHOS 

AMPLIFICATION FACTOR GO GO 
GRID VOLTAGE (~A PPR OX.) 

FOR I b = 10 (J.A. —5 —I2 VOLTS 

TYPICAL CIRCUIT FOR CONVERTER OPERATION AT 100 MEGACYCLES 

RF INPUT '~~ 
CI

SERIES 
ARRANGEMENT 

C13 = 

AVC 

PIN _ PIN 
9 

RFC 

15= 12.8
_ v. ac 

Cl = 100 Ly1F 

C2 = RF TUNING CAPACITOR 

C j  = 25 lyLF 

Cy =1000 FN1F 

C 5 = 1 tµlF 

C6 =1000 /.µCF 

C T = 50 ANLF I Max. l 

LB = 1000 1µ(F 

C9 = 50 LNLF IMA%. 1 

L10  50 ld/.F 

C11 OSCILLATOR 
TUNING CAP ACI 700. 

C1 2 1000 Aµ/.F 

+Eb 

..L 
I fi= 

IF OUTPUT 

Cg 

PARALLEL 
ARRANGEMENT 

RFC 

17= 
6.3 

V. AC 

Llj = 1000 !1{AF R 2 = 50000 ONMS 

L14 — 1000 Aµ1F R j = 2000 OHMS 

C~5 = 1000 {$LF R R = 10000 ON YS 

C 16 = 1000!/µF 0.y= 1000 ONNS 

C17 = 1000 {41F R6 = 1000 OHMS 

R1 =50000 OMYS EN = 100 OR 250 V. 

OSCILLATOR VOI TAGE APPLIED TO NI ZER SHOULD BE JUST SUFFICIENT TO CAUSE GRID CURRENT TO FL OM 
IN TXE MIXER SECTION. 

CONTI NUEO ON FOILONING PAGE 



f2AT7WA 
PREMIUM TU6E 

~uro•:o~ 
COM TI MU EO FRON PRECEDING PAGE 

ClPARACTERPSTPCS RANGE VALUES FOR EQUI?l4ENT DEStAM 
IE{ = 14.6V, Eb = 250 Vde, RKJK = 400 OXYR1 

EXCEPT AS MODIFIED NEL ON 

ra
~

~
o

u
• v

. ~
. ~

. 

IRITIAL 600 NOUR LIFE TEST 

IRDIVIDUAL PROD. AY6. lMDIYIOUAL 
M IR. MAX. MiR. MAX. HIM. MAX. 

HEATER CURRENT 138 162 144 156 138 162 mA 

HEATER—CATHODE LEAKAGEA
(Ehk =ti00Vdc) tu0 t2 t10 µAdc 

GRID CURRENT B 

(Rq = 0.5 lAE G.) ___ -0.7 ___ -0.2 ___ —0.7 µAdc 
PLATE CURRENT (i)B 7.0 14.0 8.5 11.5 _—_ mAdc 

TRANSCONDUCTANCE (i) 4500 6~0 4880 6120 3800 6500 µMHOS 

D AVERAGE TRANS—
CONOUCTANCE (i) ---

INSULATION OF ELECTRODESCB

(Ef=i2.6 v, E(q—allj= 
~-100Vdc, E(p—a11.j=-300Vd4b

0Rq--all 1D 
RP all 100 

PLATE CURRENT (2) DB 

(Ec=- 20Vdc RP O.iNfE G, 

Rk~, ck=of -- 100 —
PLATE CURRENT DIFF~ERENCEB

BETWEEN SECTIONS -- 3.2 
TRANSCONDUCTANCE (2)EB 

(Ef =.ii.Ov) 4000 ___ 4400 
AMPLIFICATION FACTORFB 5O 7O ---

GRID EMISSIONGB

(Ef=i5.0V, Ec=20Vdc, 
Rg=O.SMEG, Rk=O, Ck=O) --- —1.5 

SPECIAL REQUIREMENTS 

VARIABLE FREQUENCY VIBRATIONAA

(Ec=-3Vdc, Rp=?~, Rk=O, Ck=O) 
VIBRATIONAL FATtGUEJ

MINIATURE TUBE BASE STRAINK
(NO VOLTAGES) 

S TABILI2ATIONL
(INTERMITTENT LIFE TEST CONDITIONS OR EQUIVALENT) 

S HOCKM
(HAMMER ANGLE =42°, Ehk =100VdC, Rq =0.1 MFG.) 

POST SHOCK AND VIBRATIONAL FATIGUE TEST END POINTS 
LOW FREQUENCY VIBRATION 
HEATER CATHODE LEAKAGE 
TRANSCONDUCTANCE (i) 
GRID CURRENT 

SHORT ANDNAONTINUITY 

RF NOISE 
(EsicriSmVac, Rg=i00, Ck=0.2 µf) 

NOISE AND MICROPHONICSP
(Ef =12.6Vdc, Ebb=700Vdc, Eca1=100n:Vac, Rp =10,000) 

LOW FREQUENCY VIBRATIONQA
(Ec =—}Vdc, Rp =2CC0, Rk =O, Ck=O) 

INTERMITTENT LIFE TEST 

(Ehk = 135Vdc, Rq=0.5 MFG., Ck=O) 
HEATER CYCLING LIFETEST 

(Ef.= ~,SV HEATERS IN PARALLEL, Ehk = i35Vdc) 

HEATER CYCLING LIFE TEST END POINT 
HEATER CATHODE LEAKAGE 

CO NTIpU ED ON FOLLOWt NG PAGE 

~ PERCENT 

5O --- MEGOHM 
___ MEGONM 

µAdc 

m/dc 

µMHOS 

--- uAdc 

MIp. MAX. 

___ 100 mvac 

_-- `150 mvac 
30 µAdc 

3800 
_l.5 cµc dc S

100 mvac 

100 mvac 

2000 --- CYCLES 

___ 20. µa.dc 

TU NG-SOl ELECTRIC INC, ELECTRON TURF OI YI SIGN RLOOYFI EL D, NEW JERSEY, U.S.A. JANUARY 1, 1957 PLATE •4655 



12 AT TWA 
PREMIUM TUBE 
r TUNo•:o~  ~ 

CONTINUED FRON PRELEDiNG PAGE 

hO TGS 

TEST wI TH UMI TS i1 ED iO GETHER. 

BTEST EALN UNIT SEP AR AT ELT wI TN ELEMENTS OF OPPOSITE SECTION GRO UMDE D. 

I EEE MIL—E-1C 4.8.2 

~iNE PI ATE CU RR EN7 DIFFERENCE BETWEEN SECTIONS SN All 8E wI TNIN THE SP ELI FIED LIMIT. 

EP REHEAT ALL TUBES TO BE TESTED FOR TR ANGCONOUC TANLE (21 UNDER THE FOLLOwIMG CONDITIONS FOR A 
P ER100 OF 5 MINUTES PRIOR TO TESTING. PREHEAT WI TX TRIODE SECTIONS OPERATING SEPARATELY. 
Ef = 11.0 Y, •Eb = 25D yEc, Ak = 200 Ry = 0. 5NE G. 

FSEE MIL—E-1C 4.10.11,1 

~P REHEAT ALL TUD ES TO DE TESTED fOR GRID EMISSION UMOER THE FOCI OWI NG CONDITIONS FOfl A PERIOD 
OF 5 MINUTES PRIOR TO TESTING: EY-15.0 Y, Eb=250 Ydc~ R 0. 5N EG, RIE=200. PREHEAT WI TN TRIODE 
SECTIONS OP ERATIMG SEPARATELY. Two SECONDS SMALL BE TN ~NAxINUN TINE BETWEEN PREHEAT AMO TESL 

HSEE MIL—E—lt 4.9. 20.j 

MSEE MIL—E-1C 4.9.20.6 

KS EE MIL—E—lG 4.9.6.1 

M SEE Nll—E—lC 4.6.2 

MSEE MIL—E-1L 4.9.20,5 

MSEE NIL—E-1L 4. 10, j.1 

PTEST wI TM TWO SECTIONS CONNECTED IN PAR AIL EI. TIE CATHODE TOGETHER ANO GROUND THRU A 200 OHN 
RESISTOR, GRI05 A0.E GROUNDED, 

QSEE MIL—E—lt 4.9.20.4 



12AT7W'A 
PREMIUM TUBE 

100 
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d 
Z a 
~ 75 
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`~ 50 
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— 25 
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12AT7WA 
E ACN SECTION 

Ef = 12.6 Volts 

~b 

— I C 

50 100 150 
PLATE VOLTS 

200 250 

30 

25 

N 
W 

20 

4 

J 
J 

' 15 
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X10 
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0 50 

12AT7WA 
EACH SECTION 

Ef = 12.6 Valts 

100 

', 
,ti 

I

/~' 

~~~~ ~—

~~~ ~~~~ 
i I 

250 300 350 150 200 
PLATE VOLTS 

TONG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OOMFI EL D. NEW JERSET~ U.S.A. OCT09ER 1, 1955 PLATE N4469 



12AT7WA 
PREMIUM TUBE 

12AT7WA 
EACH SECTION 

Ef = 12.6 Volts 
Ef = 250 Volts _ 
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~~ 

12AT7WA 
EACH SECTION 

Ef = 12.6 Volts 

15 

~~ 
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0 
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I2AX7wA 

TUN6•SOL 

TWIN TRIODE 

MINIATURE TYPE 

HIGH-MU TRIODES 

FOR 

HIGH GAIN AUDIO AMPLIFIER SERVICE 

IN MILITARY APPLICATIONS 

2.188 
MAx 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

GLASS BULB 

SMALL BUTTON 

9 PIN NOVAL E9.1 
OUTLINE DRAWING 

JEDEC 6.2 

2K 

2G 

BOTTOM VIEW 
BASING DIAGRAM 

JEDEC 9A 

THE 12AX7WA CONTAINS TWO INDEPENDENT HIGH-MU TRIODES IN THE 9 PIN MINIATURE CON-
STRUCTION. IT IS ADAPTABLE TO APPLICATIONS WHERE HIGH VOLTAGE GAIN AND LOW HEATER 
POWER ARE THE IMPORTANT CONSIDERATION, SUCH AS VOLTAGE AMPLIFIER, PHASE INVERTERS 
OR MULTIVIBRATO RS. THE CENTER TAPPED HEATER CONNECTION PERMITS OPERATION FROM 
EITHER A 6.3 VOLT OR 12.6 VOLT SUPPLY AND IN 300 MA. OR 150 MA. SERIES HEATER SERVICE. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: G TO P 1.7 pf 

INPUT 1.8 pf 

OUTPUT SECTION 1 0.46 pf 

OUTPUT SECTION 2 0.34 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES - 5 EE EIA STANDARD RS-239 

SUPPLY CONNECTED TO PINS 
AVERAGE VALUES- VOLTAGE 

- CURRENT 

4 AND 5 

12.6 
150 

LIMITS OF APPLIED VOLTAGE 12.6 ± 1.2 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES- SEE EIA STANDARD RS-]39 

VALUES ARE FOR EACH UNI7 

PLATE VOLTAGE 
PLATE DISSIPATION 
GRID VOLTAGE 

NEGATIVE BIAS VALUE 

POSITIVE BIAS VALUE 

BULB TEMPERATURE 

9 AND 4+5 
6.3 VOLTS 
300 MA. 

6.3 t 0.6 VOLTS 

330 VOLTS 
1.0 WATT 

-50 VOLTS 

0 VOLTS 
+165 °C 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELO, NF.W JERSEY, V.S.A., AUGUST 1, 196j PLATE M6112 



12AX7WA 

TUNO.80L 
CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 250 VOLTS 
GRID VOLTAGE -2 VOLTS 
PLATE CURRENT 1 .2 MA. 
AMPLIFICATION FACTOR 100 µ 
T RANSCONDUCTANCE 1,650 µMHOS 
PLATE RESISTANCE 62,500 OHMS 

SPECIAL TESTS AND RATINGS 

HEATER CYCLING RATING 
ALTITU DE 80,000 FEET 
SHOCK 

RESISTANCE COUPLED AMPLIFIER 

~ 

MEG. 

RS 

,MEG. 
Rqi 
MEG. 

Ebb = q0 VOLTS Ebb = SBO VOLTS Epp = }Op VOLTS 

Rg GAIN Ep Rg GAIN Ep R~ GAIN Ep

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 64 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 SO 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 

Eo IS MA%I YUY RYS VOLTAGE OUTPUT FOR FIVE PERCENT TOTAL NARYONIC OI STORTION. 

GAIN YE ASU 0.E0 AT 2.0 YOITS RYS OUTPUT. 

F00. ZERO-01 AS DATA, GENERATOR IYPEO ANCE IS NE GLI GI NL E. 



i2Ax7wa 
ruNo•so~ 

CONTINUED FROM PRECEDING PACE 

E 
to 

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

 l 

4 

3 

N 

W 
d 

~ 2 
Z 
W 

`
H 

J d 

f 

0 

0 1
(ry EACM TRIODE UNIT 

O 

h 

C\ 

--~-~ 

/~r `~/, i 

0 100 200 300 
PLATE VULTS 

~~ 

400 500 

T UNG-BOl ELECTRIC INC., ELECTRON TUBE DIVISION, BLO OM FI ELD, NEw JERSEY, U.S.A. AUGU T 1, 196j PLATE #671j 



12AX7WA 

+ ~/~~ 100 o r . 125 ~—{ ,~~ 2500 
` ~ 
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~ 1 ~ J V 
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EAON TRIODE UNIT 

20000 
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c ~ 3 2 1 = 0 _~ 
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—4 —3 —2 —I 0 
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12SX7GT 

GRID TO PLATE:G TO P 3.6 

INPUT: G TO (H+K) 3.0 

OUTPUT: P TO (H+K} 0.8 

HEATER CHARACTERISTICS AND RATINGS 

ABSOLUTE MA%IMUM YALU ES -SEE EIA STANDARD RS-239 

TUNO•SOL 

TWIN TRIODE 

I~ 1.188' 
I MAX 

COATED UNIPOTENTIAL CATHODE' 

~~ 

T-9 2.750" 
MAX 

3.312" 
MAX 

,~ 1281" w 
MAX 

GLASS BULB 

SHORT INTERMEDIATE SHELL 
8 PIN OC7AL BB-58 
OUTLINE DRAWING 

JEDEC 9-41 

FOR USE AS AN 

AUD10 AMPLIFIER, OSCILLATOR, 

CONVERTER OR MULTI-VIBRATOR 

LOW B VOLTAGE RATING 

ANY MOUNTING POSITION 

IG _ _IP 

2K 

2P 

2G 

BOTTOM VIEW 

BASING DIAGRAM 
JEDEC BBD 

IK 

THE 12SX7GT COMBINES TWO MEDIUM-MU TRIODES IN ONE ENVELOPE WHOSE SECTIONS ARE ELEC-

TRICALLY INDEPENDENT EXCEPT FOR THE COMMON HEATER. IT IS DESIGNED FOR USE IN EQUIP-

MENT WHERE OPERATING VOLTAGES ARE OBTAINED FROM A 12 CELL STORAGE BATTERY. THE 

12SX7GT IS RATED IN COMPLIANCE WITH MILITARY STANDARDS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

TRIODE tl l TRIODE k2 

3.6 pf 

2.8 pf 

1.2 pf 

AVERAGE CHARACTERISTICS 12.6 VOLTS 300 MA. 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 

MAXIMUM PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

CONTINUED ON FOLLOWING PAGE 

12.611.3 VOLTS 

100 

100 

VOLTS 

VOLTS 

TDNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION S BLOOMFI ELD~ NEW JERSEY, U. S. A.,OECENB ER 1, 1462 PLATE 86691 



12SX7GT 

TUNO•SOL 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
ABSOLUTE MAXIMUM VALUES -SEE EIA STANDARD RS-239 

PLATE VOLTAGE 330 VOLTS 
GRID VOLTAGE: 

NEGATIVE BIAS VOLTAGE 50 VOLTS 
POSITIVE BIAS VOLTAGE 0 VOLTS 

CATHODE CURRENT 20 MA. 

PLATE DISSIPATION 2.75 WATTS 

GRID CIRCUIT RESISTANCE 1.0 MEGOHM 

ALTITUDE 10,000 FT. 

TYPICAL OPERATING CHARACTERISTICS 

RESISTANCE COUPLED AMPLIFIER - EACH TRIODE 

PLATE SUPPLY-VOLTAG EA 90 180 300 VOLTS 

LOAD RESISTANCE 0.1 0.1 0.1 MEGOHM 

GRID RESISTOR 0.25 0.25 0.25 MEGOHM 

CATHODE RESISTOR 3,940 2,830 2,440 OHMS 

CATHODE BY-PASS CONDENSER 1.29 1.35 1.42 µf 

BLOCKING CONDENSER 0.012 0.012 0.0125 µf 

PEAK VOLTAGE OUTPUTS 17 34 56 VOLTS 

VOLTAGE GAIN (AT 5.0 VOLTS VOLTS RMS) 13 14 14 

A 
VOLTAGE AT PLATE EQUALS PLATE-SUPPLY VOLTAGE MINUS VOLTAGE DROP IN LOAD RESISTANCE AND 
CATHODE RESISTOR. 

B 
VOLTAGE ACROSS GRID RESISTOR AT GRID CURRENT POINT. 



TUNo•so~ 

OUTLINE DRAWING 

,t  1.188' 
MAx TWIN DIODE 

FOR 

~ 

~~ USE IN THE 

I 
POWER SUPPLY OF AC 

T-9 2.750" OR ACi DC RECEIVERS 
MAX 

3.312' 
MAX COATED UNIPOT ENTIAL CATHODE 

ANY MOUNTING POSITION 

1.375` 
MAX 

GLASS BULB 

LOW LOSS MEDIUM 
SHELL 7 PIN OCTAL 

WITH RUBBER INSERT 
BASE 87-12 

25Z6WGT 

BASING DIAGRAM 
JEDEC7Q 

2K _IP 

2' 

H~ 

NC IK 

BOTTOM VIEW 

THE 25Z6WGT IS A RUGGEDIZED HEATER-CATHOCE TYPE FULL-WAVE HIGH-VACUUM 
RECTIFIER-DOUBLER IN THE OCTAL BASE T-9 CONSTRUCTION. IT IS DESIGNED FOR USE 
IN THE POWER SUPPLY OF AC OR AC/DC RECEIVERS. 

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

AVERAGE CHARACTERISTICS 

LIMITS OF APPLIED VOLTAGE 

HEATER-CATHODE VOLTAGE 

25.0 VOLTS 

MAXIMUM RATINGS 
A850LUTE MAXIMUM VALUES -SEE EIA STANDARD RS-239 

PEAK INVERSE PLATE VOLTAGE 
PEAK PLATE CURRENT PER PLATE 
DC OUTPUT CURRENT PER PLATE 

ALTITUDE 

AVERAGE CHARACTERISTICS 

300 mA 

25.0±2.5 VOLTS 

350 VOLTS 

730 VOLTS 
500 mA 
85 mA 

10,000 FT. 

TUBE VOLTAGE DROP AT Ib = 150mA 22 VOLTS 

TUNGSOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOM FIELD, NEW JERSEY, U.S.A. JULY-DEC. 1%5 PLATE x7080 



25ZbWGT 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATION 
HAL F•WAVE RECTIFIER (CAPACITOR INPUT FILTER)• 

PLATE SUPPLY VOLTAGE, RMS, PER PLATE 
PLATE SUPPLY RESISTANCE PER PLATE 
FILTER INPUT CAPACITOR 
DC OUTPUT CURRENT PER PLATE 
DC OUTPUT VOLTAGE AT FILTER INPUT 

117 235 VOLTS 
15 100 OHMS 
16 16 µF 
75 75 mA 

115 255 VOLTS 

•AS A MAL F-WAVE RECTIFIER, THE 7W0 SECTIONS MAY BE USED SEPARATELY OR IN PARALLEL. 

TYPICAL OPERATION 
VOLTAGE DOUBLER 

PLATE SUPPLY VOLTAGE, RMS, PER PLATE 
FILTER INPUT CAPACITOR 
PLATE SUPPLY IMPEDANCE PER PLATE 
DC OUTPUT CURRENT 
DC OUTPUT VOLTAGE AT FILTER INPUT: 

AT HALF-LOAD CURRENT OF 37.5 mA 
AT FULL•LOAD CURRENT OF 75 mA 

HALF- FULL-
WAVE WAVE 

117 117 VOLTS 
16 16 µF 
30 15 OHM$ 
75 75 mA 

- 250 VOLTS 
- 205 VOLTS 

NOTE: WHEN FILTER CAPACITORS LARGER THAN 40 uF ARE USED, IT MAY BE NECESSARY TO INCREASE 

PLATE SUPPLY RESISTANCE ABOVE VALUE GIVEN. 

- 400 
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26A7GT 

?UNG•SGL 

DOUBLE BEAM PENTODE 

1.188"~ 
MAX 

~~ 

T- 9 

MAX 

3.250" 
MAX 

3.812" 
MAX 

GLASS BULB 

INTERMEDIATE SHELL BB-6 

OR 

SHORT INTERMEDIATE 

SHELL 00-58 

8 PIN OCTAL 

OUTLI NE DRAWING 

JEDEC 9-33 OR 9-44 

COATED UNIPO TENTIAL CATHODE 

FOR 

POWER OUTPUT TUBE IN 
2GI 

AIRCRAFT OR MOBILE SERVICE 

ANY MOUNTING POSITION G3,K 

IGIO  O IP 

2P 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC BBU 

THE 26A7GT IS A CATHODE TYPE TWIN BEAM POWER AMPLIFIER USING THE OCTAL BASECON-

STRUCTION. IT IS INTENDED FOR USE AS A PUSH-PULL OR PARALLEL CONNECTED POWER OUT-

PUT TUBE IN AIRCRAFT OR MOBILE SERVICE WHERE BOTH THE PLATE AND HEATER SUPPLY IS 

LIMITED TO 28 VOLTS. 

DIRECT INTERELECTP.ODE CAPACITANCES 

=ACH UNIT 

GRID TO PLATE: (Gl TO P) 1.2 Pf 

INPUT: Gl TO (H+K+G2+G3) 16 pf 

OUTPUT: P TO (H+K+G2+G3) 13 pf 

HEATER CHARACTERISTICS AND RATINGS 

AVERAGE CHARACTERISTICS 26.5 VOLTS 600 MA. 

MAXIMUM PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHC DE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

PLATE VOLTAGE 

GRID 2 VOLTAGE 

PLATE DISSIPATION 
GRID 2 DISSIPATION 

MAXIMUM RATINGS 
DESIGN CENTER VALUES -SEE EIA STANDARD RS-239 

EACH UNIT 

CONTINUED ON FOLLOWING PAGE 

90 

90 

VOLTS 

VOLTS 

50 VOLTS 
50 VOLTS 

2 WATTS 

0.5 WATTS 

TONG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION. BLOOMFIELD, NEW JERSEY. U. S, A.. NOV EMB ER 1, 1962 PLATE #fifi15 



26A7GT 

TUNc•so~  -~ 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER 

EACH UNIT 

PLATE VOLTAGE 26.5 VOLTS 

GRID 2 VOLTAGE 26.5 VOLTS 
GRID 1 VOLTAGE A -4.5 VOLTS 

PEAK AF GRID 1 VOLTAGE 4.5 VOLTS 

ZERO-SIGNAL PLATE CURRENT 20 MA. 

MAXIMUM-SIGNAL PLATE CURRENT 20.5 MA. 

ZERO-SIGNAL GRID 2 CURRENT 1 .9 MA. 

MAXIMUM-SIGNAL GRID 2 CURRENT 5.5 MA. 

TRANSCONDUCTANCE 5700 {rt~AHOS 

LOAD RESISTANCE 1500 OHMS 

TOTAL HARMONIC DISTORTION 7 PERCENT 
MAXIMUM-SIGNAL POWER OUTPUT 165 MW. 

PUSH-PULL CLASS AB1 AMPLIFIER 

BOTH UNITS 

PLATE VOLTAGE 26.5 VOLTS 

GRID 2 VOLTAGE 26.5 VOI TS 

GRID 1 VOLTAGE A -7 VOLTS 
PEAK AF GRID 1 TO GRID 1 VOLTAGE 14 VOLTS 
ZERO-SIGNAL PLATE CURRENT 19 MA. 
MAXIMUM-SIGNAL PLATE CURRENT 30 MA. 

ZERO-SIGNAL GRID 2 CURRENT (APPROX.) 2 MA. 
MAXIMUM-SIGNAL GRID 2 CURRENT (AP PROX.) 8.5 MA. 
EFFECTIVE LOAD RESISTANCE (PLATE TO PLATE) 2500 OHMS 
TOTAL HARMONIC DISTORTION 5 PERCENT 
MAXIMUM-SIGNAL POWER OUTPUT 500 MW. 

A 

UNDER MAXIMUM RATED CONDITIONS, THE DC RESISTANCE IN EACH GRID CIRCUIT MAY BE AS HIGH A50.5 

MEGOHM WITH CATHODE BIAS AND 0.1 MEGOHM WITH FIXED 91A5. WHEN THE PLATE VOLTAGE AND THE 
SCREEN VOLTAGE DO NOT EXCEED A MAXIMUM DESIGN VALUE OF Y6.5 VOLTS, THE DC RESISTANCE IN THE 
GRID CIRCUIT MAY BE AS HIGH AS 0.5 MEGOHM WITH GRID-RESISTOR BIAS. 
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26E6WG 
PREMIUM TUBE 

TUNo•so~ 
PENTODE 

COATED UNIPOTENTIAL CATHODE 

16 
MAX. 

i ~ 

T- I I 
I 

2 6

MAX. 

3 s' 
MAX. 

GLASS BULB 

HEATER 

26.5 VCLTS 0.30AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SHORT INTERMEDIATE 
SHELL g PIN OCTAL 
LOW LOSS PHENOLIC 

75 

THE 26E6WG IS A RUGGEDIZED, SINGLE-ENDED BEAM PENTODE USED IN AF POWER 
OUTPUT APPLICATIONS REQUIRING APPRmXIMATELY FIVE WATTS. THE HEATER 
DESIGN MAKES THiS TYPE IDEAL FOR OPERATION IN AIRBORNE EQUIPMENT WHERE A 
26 VOLT POWER SUPPLY IS NORMALLY AVAILABLE. ALSO THE RUGGEDIZED STRUC-
TURE IS CAPABLE OF WITHSTANDING SEVER SHOCK AND VIBRATION SUCH AS THAT 
ENCOUNTERED IN AIRCRAFT. 

RATINGS 
ABSOLUTE NA%IXUN VALUES 

HEATER VOLTAGE 26. 5t 15$ VOLTS 

MAXIMUM DC PLATE VOLTAGE 220 VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 150 VOLTS 

MAXIMUM PLATE DISSIPATION 12.5 WATTS 

MAXIMUM GRID #2 DISSIPATICN 1.75 WATT 

MAXIMUM HEATER CATHODE VOLTAGE 1300 VOLTS 

P~tAXIMUM ALTITUDE LO 000 FEET 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

HEATER VOLTAGE 26.5 VOLTS 

HEATER CURRENT O.3 AMP. 

DC PLATE VOLTAGE 2O0 VOLTS 

DC GRID #1 VOLTAGE -Z4 VOLTS 

DC GRID #2 VOLTAGE 135 VOLTS 

PEAK AF SIGNAL VOLTAGE Z4 VOLTS 

2 ERO SIGNAL PLATE CURRENT 6L mA. 

ZERO SIGNAL GRID #2 CURRENT 3.O mA. 

MAXIMUM SIGNAL PLATE CURRENT 66 mA. 

MAXIMUM SIGNAL GRID #2 CURRENT 9 mA. 

CONTINUED ON FOLLOWING PAGE 

TU N G-SOL ELECTRIC IXC. ELECTRON TUBE DIVISION BLOONFI EL O. MEW JERSEY. U.S.A. JANUARY 1. 1957 PLATE •405 



26E6WG 
PREMIUM TUBE 

TUNo•so~  ~ 
CONTINUED FROM PRECEDING PAGE 

?YPICAL OPERATING CONDITIONS AND CHARACTERISTICS - coNT'D. 
CLASS Al AMPLIFIER 

PLATE RESISTANCE 

TRANSCONUUCTANCE 

EXTERNAL PLATE LOAD RESISTANCE 

TOTAL HARMONIC DISTORTION 

POWER OUTPUT 

18 000 OHMS 
7 LOO µMHOS 

2 GOO OHMS 

lO PERCENT 

G WATTS 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Ef = 26. 5V, E 5 = 200Vdc~ E c 2 = lj 5ydc~ E c l =-14ydc 

E xCEF7 AS NODI FIED BELOW 

INITIAL 

INDIVIDUAL PROD. A VG. 
NIN. MAX. MIN. MAX. 

500 HOUR LIFE TEST 

INDIVIDUAL 
MIN. MA%. 

HEATER CURRENT 275 325 --- mA 
HEATER—CATHODE LEAKAGE 0 75 --- µ Adc 

TOTAL GRID CURRENT 0 -3 --- µ Adc 

PLATE CURRENT (1) 43 79 _A 
mAdc 

POWER OUTPUT B 4.8 _-- 2.9 WATTS 

PLATE CURRENT (2) 

(Ec1 = 45 Vdc) 0 1 mAdc 

SCkEEN GRID CURRENT 0 6 mAdc 

TRANSCONDUCTANCE 5800 8400 µMHOS 

GRID EMISSION 

(Eb=Ec1=Ec2=30Vdc) 180 --- mAdc 

SPECIp,L REQUIREMENTS 

VARIABLE FREQUENCY VISRATIONC

(Rp=2000, Ec1=-~22Vdc) 

LOW FREQUENCY VIBRATION D
(Rp=2000, E c1=_.22 dc) 

S HOCKE
(HAMMER ANGLE =4g°) 

VIBRATIONAL FATIGUEF

POST SHOCK AND FATIGUE END POINTS 
LOW FREQUENCY VIBRATION 
HEATER-CATHODE LEAKAGE 
PLATE CURRENT (2) 
POWER OUTPUT 

MECHANICAL RESONANCE G

AF NOISE H
(Esi9=200 mvac, Rp=2000) 

HEATER CYCLING LIFE TEST 
(Ef=32Vac, Eb=Ec2=Ec1=0) 

MIN. MA%. 

750 mvac 

350 mvac 

- 500 mvac 
0 100 u.Adc 
0 2 mAdc 

4.15 --- WATTS 

17 VU 

NOTES 
A 
DURING THE FIRST 100 HOURS OF IIFE~ PLATF CURRENT ll) SHALL NOT CM AN GE BY MORE TX AN 15i FROM 
ITS INITIAL VALUE. 

BE:tg=9.9 vac, qp=z600 

C 
SEE MIL-E-10 4. 9.2o.j 

DSEE MIL-E-1L 4.9.20.4 

E 
SEE MIL —E-1L 4.9.20.5 

FSEE MIL —E-10 4.9.20.6 

6 
'iHE MOUNT SN ALL E%HI BIT NO PRONOUNCED NECM ANICAL RESONANCE BELOW 100 CPS. 

H 
SEE MIL —E-1C 4. 10. j.2 

 J 



TENTATIVE DATA 2sz5w 
PREMIUM TUBE 

i 
F 

7' 
e 

rMAx 

I5~ 
1 16 
MAX. 

26 
MAx.

GLASS BULB 

TUNc•so~ 

DOUBLE DIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

26,5 VOLTS 0.20 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 

9BG 

THE 26Z5W IS A RUGGEDIZED HEATER—CATHODE TYPE DOUBLE DIODE USING THE 

9 PIN MINIATURE CONSTRUCTION. IT IS SUITABLE FOR USE IN HALF OR FULL 
WAVE RECTIFIER APPLICATIONS OR AS A VOLTAGE DOUBLER. THE HEATER DESIGN 
MAKES THIS TYPE IDEAL FOR OPERATION IN AIRBORNE EQUIPMENT WHERE A 26 
VOLT POWER SUPPLY IS NORMALLY AVAILABLE. ALSO THE RUGGEDIZED STRUCTURE 
IS CAPABLE OF WITHSTANDING SEVERE SHOCK AND VIBRATION SUCH AS THAT 
ENCOUNTERED IN AIRCRAFT. 

RATINGS 
ABSOLUTE MAXIMUM VALUES 

HEATER VOLTAGE 

MAXIMUM p~AK INVERSE PLATE VOLTAGE 

MAXIMUM DC PLATE CURRENT (EACH PLATE) 

MAXIMUM DC OUTPUT CURRENT (PER PLATE) 

MAXIMUM SURGE CURRENT 

MAXIMUM HEATER-CATHODE VOLTAGE 

MAXIMUM ALTITUDE 

MAXIMUM SHOCK 

26,5t15~ voLrs 

1375 votiTs 
3OO mA• 

55 mA• 

1 AMP. 

u50 voLTs 
lO OOO FEET 

700 G 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
FULL—WAVE RECTIFIER 

INPUT TO FILTER 
CAPACITOR CHOKE 

HEATER VOLTAGE 26.5 26.5 VOLTS 

HEATER CURRENT 0.2G 0.20 AMP. 

AC PLATE SUPPLY VOLTAGE (EACH PLATE) RMS 325 45O VOLTS 

INPUT CONDENSER lO --- µf 
OUTPUT CHOKE --- 10 HENRYS 

~T OTAL EFFECTIVE PLATE SUPPLY IMPEDANCE 

(EACH PLATE) 3OO --- OHMS 

DC OUTPUT CURRENT 1~~ LOS mA. 

DC OUTPUT VOLTAGE AT INPUT TO FILTER 325 38O VOLTS 

CONTINUED ON FOLLOWING PAGE 

T UN G-SOl .ELE URIC INC. ELECiROM TUBE DIVISION BLOONFIELD, NEW JERSEY, U.S.A. JANUARY 1, 1957 PLATE 14857 



26Z5W 
PREMIUM TUBE 

  TUNa-ao~ 
TENTATIVE DATA 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT QESIGN 
Et = 26. 5V~ Epp/p = 400Vac~ RL = 3650 Ohms CL = $uf 

E %CEPT AS MODIFIED BELOW 

HEATER CURRENT 

OPERATION AB 

HEATER CATHODE LEAKAGE 

(EHK Ea )• 

GRID EMISSION (1) 

( E28=0; Eib=gOVdC) 

GRID EMISSION (Z) 

(E18=0; E2b=40Vdc) 

SPECIAL REQUIREMENTS 

INITIAL INDIVIDUAL 
MIN. MAX. 

180 220 mndc 

100 _-- mndc 

O 1150 µndc 

160 mAdc 

160 m/+dc 

MIN. MAX. 

VARIABLE FREQUENCY VIBRATIONC

(NO VOLTAGES) ___ ___ 

LOW FREQUENCY V18RATIOND

(NO VOLTAGES) 

S HOCKEF

(HAMMER ANGLE = gg°C) 

V IBRATIONAL FATIGUEG ___ 

POST SHOCK AND VIBRATIONAL FATIGUE TEST END POINTS 

HEATER—CATHODE LEAKAGE --- 25O Vdc 

OPERATION 9µ ___ mAdc 

LIFE TESTH 1500 HOURS 

LIFE TEST END POINT 

OPERATION $$ mAdc 
HEATER CYCLING LIFE TESTKL 2000 CYCLES 

NOTES 

A SEE MIL—E-1C 4.10.13 

B 
IN A FULL—WAVE CIRCUIT ADJUST Zp/p SUCH THAT A TUBE HAVING Etd=22 Vdc AT 100 mAdc PER PCATE 
GIVES 10 =110 mgdc. 

C 
SEE MIL-E-1C 4. 9. 20.j 

D 
SEE MIL—E. 1C 4.9.20.4 

Mil—F-1c 4.9.20.5 

F 
AFTER SHOCK TESTS. THE TUBES SHALL MEET POST—SMOCK AND fATiGUE TEST EXO POINT REQUIRE NE NT S. 
IN ADDITION. THE TUBES SMALL NOT SHOW PERMANENT SHORTS OR OPEN CIRCUITS WHEN TESTED PER 4.7 
(F—Ie1 AFTER SMOCK TESTS. 

GSEE MIL—E-1C w. 9.20.6 

H 
IN LIFE TEST CONDITIONS THE VALUES OF RL AND CL GIVEN IN TEST CONDITIONS MAY BE LONSI DERED 
APPRO %I MATE AND SHALL BE ADJUSTED' INITIALLY TO GIVE I° EQUAL TO OR GR EIOfER THAN 110m Adc WITH 
IN EQUAL TO OR GREATER THAN j00 mq. Ehk = E°. 

J 
SEE MIL-E-1C 

K 
SEE MIL-E-1C 

L 

4.11.4 

4.11. 7 

EF=j2Vae~ Ehk=- 450 VI Ep=Ec=O. TUNES TO PASS Ifs Ihk AND LIFE TEST EXO POINTS. 

V 



TENTATIVE DATA 26Z5w 
PREMIUM TUBE 

f INPUT , 26Z5W 
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26Z5W 
PREMIUM TUBE 

TENTATIVE DATA 
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TENTATIVE DATA 3238 

2 Ike 
MAX. 

CI-I CAP 

GLASS BULB 

TUN6•SOL 

THYRATRON 

ARGON AND MERCURY-VAPOR 

FILAMENT 

2.5'_0.725 VOLTS 7 AMP. 

AC OR DC 

VERTICAL MOUNTING POSITION 

(BASE DOWN) BOTTOM VIEW 

THE 3238 IS A THREE ELECTRODE, ARGON AND MERCURY-VAPOR FILLED THYRATRON 
WITH NEGATIVE CONTROL CHARACTERISTIC DESIGNED FOR GRID CONTROLLED RECTI-
FIER, MOTOR CONTROL, OR RELAY SERVICE. THE ADDITION OF ARGON GAS TO THE 
MERCURY-VAPOR ATMOSPHERE PERMITS THE TUBE TO START CONDUCTION AT LOW 
TEMPERATURES. 

THE 3238 EMPLOYS A MEDIUM, 5 PIN BASE. 

ELECTRICAL DATA 

FILAMENT VOLTAGE 2.5±0.125 VOLTS 

FILAMENT CURRENT ~ Ef=2.5 VOLTS 7 AMP. 

CATHODE HEATING TIME —MINIMUM 15 SECONDS 

ANODE TO CONTROL GRID CAPACITANCE 7.8 µµf 

DE-IONIZATION TIME—APPROXIMATE 

ANODE VOLTS= 120, ANODE CURRENT = 1.5 AMPERES 

GRID VOLTS = 20, GRID RESISTOR = 10,000 OHMS 360 µSECONDS 

ANODE VOLTS =120, ANODE CURRENT = 1 .5 AMPERES 

GRID VOLTS =— 500, GRID RESISTOR = 100,000 OHMS 60 µSECONDS 

ANODE VOLTAGE DROP— APPROXIMATE 

INITIAL 10 VOLTS 

END OF LIFE 20 VOLTS 

MOUNTING POSITION 

TYPE OF COOLING 

BULB 

BASE 

CAP 

NET WEIGHT 

SOC KE T 

MECHANICAL DATA 

VERTICAL, BASE DOWN 

CONVECTION 
ST76 

A5-11 MEDIUM 
C1-1 SMALL 
3 OUNCES MAXIMUM 
MEDIUM, 5-PIN 

CONTINUED ON FOLLOWING PAGE 

TUN G—SOL ELECTRIC INL., ELECTRON TUSE DIVISION, PLOOMFI ELD, NEN JERSEY, U.S.A. APRIL 1, 19E0 PLATE +<5e'1 



3238 

~  TUNG•SOL  

CONTINUED FROM PRECEDING PAGE 

RATINGS 
ABSOLUTE VALUES 

TENTATIVE DATA 

PEAK ANODE VOLTAGE 
MIN. MAX. 

FORWARD 1250 VOLTS 

REVERSE 1250 VOLTS 

GRID VOLTAGE 

PEAKOR DC BEFORE TUBE CONDUCTION - 500 VOLTS 

AVERAGE DURING TUBE CONDUCTION- NOTE 1 -10 VOLTS 

ANODE CURRENT 

PEAK 6 AMP. 

AVERAGE -NOTE 2 1.5 AMP. 

FAULT-  FOR DURATION OF 0.1 SECOND MAX. - NOTE 3 120 AMP. 

GRID CURRENT 

AVERAGE - NOTE 4 +0.01 AMP. 

OPERATING FREQUENCY (PER SECOND) 420 CYCLES 

ALTITUDE --- 10,000 FEET 

TEMPERATURE RANGE - NOTE 5 40 80 'C 

FILAMENT VOLTAGE 2.37 2.63 VOLTS 

NOTES 

1. AVERAGED OVER ONE CONDUCTING PERIOD. 

2. AVERAGED OVER ANY INTERVAL OF FIVE SECONDS MAXIMUM. 

3, THE EpUIPM ENT DESIGNER SHOULD LIMIT THE SHORT CIRCUIT CURRENT TO 120 AMPERES CIRCUITWISE. 
IT SHOULD BE UNDERSTOOD THAT WHILE THE TUBE MAY STAND SEVERAL FAULTS AT THIS MAGNITUDE 
OF CURRENT, EACH FAULT WILL ADVERSELY AFFECT TUBE LIFE. 

4. AVERAGED OVER THE PERIOD OF GRID CONDUCTION. 

5, THE RECOMMENDED OPERATING RANGE FOR THIS TUBE IS FROM 40° TO 80' CENTIGRADE. OPERATION 
BETWEEN -SS° AND +40° CENTIGRADE AT REDUCED RATINGS, OR "STARTS" IN THIS TEMPERATURE 
RANGE ARE PERMISSIBLE, BUT WILL RESULT IN CONSIDERABLY SHORTENED LIFE. 



TENTATIVE DATA 3238 

~~ 

3236 

SHADED AREA SHOWS USUAL CONTROL REGION. DOTTED LIMITS SNOW NOMINAL RANGE OF GRID 

CONTROL VOLTAGE TAKING INTO CONSIDERATION DIFFERENCES BETWEEN INDIVIDUAL TUBES, AND-

YARIAT ONS DUE TO FI LAM ENT VOLTAGE, TEMPERATURE AND C ANGE~_pyRING. LI Fes._ 
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DC GRID SUPPLY VOLTS _ 

OPERATIONAL RANGE OF CRITICAL GRID VOLTAGE 

APPLICATION NOTES 

T HYRATR O.N TUBES, IF CORRECTLY USED, WILL GIVE MANY THOUSANDS OF HOURS OF. 
RELIABLE SERVICE. THE CORRECT USE OF A TUBE INVOLVES AMONG OTHER THINGS 
ADHERENCE TO THE FOLLOWING RULES: 

Z. AVOID COLD STARTS. THE HEAT SMIELDED~ OXIDE COATED FILAMENT SHOULD BE 
ENERGIZED BEFORE THE ANODE VOLTAGE IS APPLIED IN ORDER TO OBTAIN MAXIMUM 
LIFE. 

Z. AVOID OPERATING THE TUBE OUTSIDE OF THE SPECIFIED FILAMENT VOLTAGE 
RANGE. 

j. AVOID EXCEEDING THE RATED PEAK INVERSE VOLTAGE. EXCESS INVERSE VOLTAGE 
CAN CAUSE EITHER AN IMMEDIATE FAILURE OR A RAPID DECLINE IN USEFUL LIFE. 

NO CLEAR CUT METHOD OF FORETELLING TUBE FAILURE HAS BEEN DEVISED. PERIODIC 
REPLACEMENT OF A TUBE AS A ROUTINE PREVENTIVE MAINTENANCE DEVICE IS NOT 
RECOMMENDED AS A TUBE THAT HAS OPERATED FOR SEVERAL THOUSAND HOURS MAY 
BE GOOD FOR SEVERAL MORE THOUSAND HOURS OF USEFUL OPERATION. QUITE OFTEN 

MAINTENANCE PERSONNEL CAN, AFTER SOME EXPERIENCE WITH A PIECE OF EQUIP-
MENT~ ANTICIPATE TUBE FAILURE BY OBSERVATION. VISUAL CHECKS OF TUBE ~ARC~ 

DROP WILL INDICATE TUBES APPROACHING END OF LIFE. TUBE DROP VOLTAGES 

C ONSIDERABIY NIGHER THAN TNAT OF THE LAST READINGS OR READINGS ABOVE 20 

VOLTS INDICATE TUBES THAT MAY SOON FAIL. WHILE SUCH A READING CAN BE 

TAKEN DIRECTLY AT THE TUBE IN THE OPERATING EQUIPMENT, IT IS A DANGEROUS 

PRACTICE. THE VOLTAGES AT WHICH THIS TpDE NORMALITY OPERATES ARE LETHAL. 

E ONTINUED DN FOLLOWING PAGE 

T VNG-SOL ELECTRIC INC., ELECTRON TUBE D141GI ON, BLOOMFIELO, NEW JERS ET, O.S.A.. APRIL 1, 1960 PLATE #5822 



3238 TENTATIVE DATA 

~  TUNO•=OL 

CONTINUED FROM PRECEDING PAGE 

APP[.ICATION NOTES - colNrlD. 

A MORE PRACTICAL AND EXACT MEASUREMENT IS OBSERVING THE TUBE VOLTA 6E 

DROP IN A TEST JIG WHILE IT PASSES UNE OR TWO M16H CURRENT PULSES. SUCH 

A JIG IS ILLUSTRATED IN FIGURE i• THE OSCILLOSCOPE IS CALIBRATED BY 

FIRST SETTING SWITCH S2 TO CURRENT CHECK. MOMENTARY CONTACT SWITCH S1 IS 

THEN TAPPED WHILE CURRENT SET RESISTOR R2 IS ADJUSTED UNTIL A PATTERN 8 

VOLTS HIGH APPEARS ON THE OSCILLOSCOPE SCREEN. THIS INDICATES THAT A 

PEAK CURRENT OF EIGHT AMPERES IS FLOWING THROUGH THE TUBE UNDER TEST AND 

THROUGH CALIBRATING RESISTOR R}. THE TUBE VOLTAGE DROP CAN THEN 8E READ 

DIRECTLY IN VOLTS ON THE OSCILLOSCOPE SCALE BY SETTING SWITCH S2 TO THE 

TEST POSITION AND TAPPING SWITCH S1. A NEW TUBE WILL HAVE A VOLTAGE DROP 

OF APPROXIMATELY 10 VOLTS. A TUBE APPROACHING THE END OF LIFE MAY HAVE A 

VOLTAGE DROP OF 20 VOLTS. 

GRID-CONTROLLED THYRATRONS CAN BE INCORPORATED INTO CIRCUITS TO PROVIDE 

NUMEROUS SERVICES INCLUDING THE SPEED CONTROL OF DC MOTORS DC TO AC IN-

VERSION~ AC TO DC RECTIFICATION S ANO SUPPLYING VARIABLE AC POWER FROM AN 

.4C SOURCE. 

FIGURE 2 ILLUSTRATES ONE METHOD OF CONVERTING AC TO DC. THE MAGNITUDE 

OF THE DC OUTPUT VOLTAGE IS CONIROLLEO BY THE VARIABLE RESISTOR WHICH 

CONTROLS THE FIRING ANGLE, OR GRID VOLTAGE PHASE S OF THE THYRATRONS. THE 

I1SE OF THYRATRONS TO SUPPLY A VARIABLE AC OUTPUT FROM A FIXED AC SOURCE 

IS SHOWN IN FIGURE }. AGAIN, THE VARIABLE RESISTOR SERVES TO CONTROL THE 

PHASE ANGLE OF THE APPLIED GRID VOLTAGE AND THUS THE OUTPUT VOLTAGE. 
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TENTATIVE DATA 3238 

TUi1G•SOL  1 
A-C INPUT 

~Q~QT

440,208 OR 115V 
TO 

s 3v CT 

440,208 OR 115V 
TO 

s10V CT 

5000 
2W 

;p117V 

I 

7.suft 

400v 

~/ 

3238 

5000 ~, fiu, f 

ZyJ 400V 

OUTPUT 
50 TO 230V DC 

AT 
500 MA. 

440,208 OR 115V 
TO 

2.5V CT 

~  FIG. 2 THYRATRON POS~~ER SUPPLY PROVIDING VARIABLE D-C OUTPUT FROM A-C INPUT ~ 
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1000 
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3236 

x x 
500 
lOW 

0.1µF 
400V 

lOK 5W 
FIG. 3 THYRATRON POWER SUPPLY PROVIDING VARIABLE A-C OUTPUT FROM A-C INPUT 
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TENTATIVE DATA 393A 

GLASS BULB 

TUNO.80L 

THYRATRON 
ARGON AND MERCURY VAPOR 

FILAMENT 

2.6±0.125 VOLTS 7 AMP. 

MOUNTING POSITION 

VERTICAL, BASE DOWN 

BOTTOM VIEW 
MEDIUM SHELL OCTAL 

7 PIN BASE 

THE 393A IS A THREE ELECTRODE, ARGON AND MERCURY-VAPOR FILLED THYRATRON 
WITH NEGATIVE CONTROL CHARACTERISTIC DESIGNED FOR GRID CONTROLLED RECTI-
FIER, MOTOR CONTROL, OR RELAY SERVICE. THE ADDITION OF ARGON GAS TO THE 

MERCURY-VAPOR ATMOSPHERE PERMITS THE TUBE TO START CONDUCTION AT LOW 
TEMPERATURES. 

THE 393A EMPLOYS A 7 PIN OCTAL BASE. 

ELECTRICAL DATA 

FILAMENT VOLTAGE 2.5±0.125 VOLTS 
FILAMENT CURRENT @ Ef =2.6 VOLTS 7 AMP. 

CATHODE HEATING TIME -MINIMUM 15 SECONDS 

ANODE TO CONTROL GRID CAPACITANCE t.B µµf 

DE-IONIZATION TIME -APPROXIMATE 

ANODE VOLTS = 120 ANODE CURRENT = 1.6 AMP. 

GRID VOLTS =- 20, GRID RESISTOR = 10,000 OHMS 360 µSEC. 

ANODE VOLTS = 120, ANODE CURRENT =1.6 AMP. 

GRID VOLTS =- 500, GRID RESISTOR = 100,000 OHMS 60 µSEC. 

ANODE VOLTAGE DROP -APPROXIMATE 
INITIAL 
END OF LIFE 

MECHANICAL DATA 

10 VOLTS 
20 VOLTS 

MOUNTING POSITION VERTICAL, BASE DOWN 

TYPE OF COO LING CONVECTION 

BULB ST16 

BASE B7-12 MEDIUM SHELL OCTAL 
CAP C1-1 SMALL 
NET WEIGHT 3 OUNCES MAXIMUM 
SOCKET OCTAL 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELO, NEw JERSEY, U.S.A., APRIL 1, 1960 ?LATE k582µ 



393A TENTATIVE DATA 

~  TUNO•sOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
ABSOLUTE VALUES 

~/ 

PEAK ANODE VOLTAGE 

FORWARD 

REVERSE 

GRID VOLTAGE 
PEAK OR DC BEFORE TUBE CONDUCTION 
AVERAGE DURING TUBE CONDUCTION --NOTE 1 

ANODE CURRENT 

PEAK 

AVERAGE -NOTE 2 

FAULT-FOR DURATION OF 0.1 SEC. MAX. -NOTE 3 
GRID CURRENT 

AVERAGE - NOTE 4 

OPERATING FREQUENCY (PER SEC) 

ALTITUDE 

TEMPERATURE RANGE- NOTE 5 

FILAMENT VOLTAGE 

NOTES 

1, AVERAGED OVER ONE CONDUCTING PERIOD. 

2. AVERAGED OVER ANY INTERVAL OF FIVE SECONDS. 

MIN. MA%. 

1250 VOLTS 

1250 VOLTS 

-500 VOLTS 
-10 VOLTS 

6 AMP. 
1.5 AMP. 
120 AMP. 

+0.01 AMP. 
420 CYCLES 

--- 10,000 FEET 

40 80 °C 

2.37 2.63 VOLTS 

3. THE EQUIPMENT DESIGNER SHOULD LIMIT THE SHORT CIRCUIT CURRENT TO 120 AMPERES CIRCUITWISE. 
IT SHOULD BE UNDERSTOOD THAT WHILE THE TUBE MAY STAND SEVERAL FAULTS AT THIS MAGNITUDE 
OF CURRENT, EACH FAULT WILL ADVERSELY AFFECT TUBE LIFE. 

4. AVERAGED OVER THE PERIOD OF GRID CONDUCTION. 

5. THE RECOMMENDED OPERATING RANGE FOR THIS TUBE IS FROM 10° TO BO° CENTIGRADE. OPERATION 
BETWEEN -55° AND +q0° CENTIGRADE AT REDUCED RATINGS OR "STARTS" IN THIS TEMPERATURE 
RANGE ARE PERMISSIBLE, BUT WILL RESULT IN CONSIDERABLY SHORTENED LIFE. 

~% 



TENTATI V E DATA 393A 
393A 

~~ 

MAD 

ONT 

ARI 

ED AREA SHOWS USUAL CONTROL REGION. DOTT EO LI NITS SHOW NONINAL RANGE OF GRID 

ROL VOLTAGE TAKING INTO CONSIDERATION DIFFERENCES BETWEEN INDIVIDUAL TUBES. ANO  

ATIONS OUE TO FILAMENT VOLTAGE. TEMPERATURE AND CHANGES DURING LIFE. u
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APPLICATION NOTES 

T HYRATRON TUBES, IF CORRECTLY USED WILL GIVE MANY THOUSANDS OF HOURS OF 

RELIABLE SERVICE. THE CORRECT USE OF A TUBE INVOLVES AMONG OTHER THINGS 

ADHERENCE TO THE FOLLOWING RULES: 

Z. AVOID COLD STARTS. THE HEAT SHIELD ED P OXIDE COATED FILAMENT SHOULD BE 

E NER 612ED BEFORE THE ANODE VOLTAGE IS APPLIED IN ORDER TO OBTAIN MAXIMUM 

LIFE. 

2. AVOID OPERATING THE TUBE OUTSIDE OF THE SPECIFIED FILAMENT VOLTAGE 
RANGE. 

j. AVOID EXCEEDING THE RATED PEAK INVERSE VOLTAGE. EXCESS INVERSE VOLTAGE 
CAN CAUSE EITHER AN IMMEDIATE FAILURE OR A RAPID DECLINE IN USEFUL LIFE. 

NO CLEAR CUT METHOD OF FORETELLING TUBE FAILURE HAS BEEN DEVISED. PERIODIC 

REPLACEMENT OF A TUBE AS A ROUTINE PREVENTIVE MAINTENANCE DEVICE IS NOT 

RECOMMENDED AS A TUBE THAT HAS OPERATED FOR SEVERAL THOUSAND HOURS MAY 

BE GOOD FOR SEVERAL MORE THOUSAND HOURS OF USEFUL OPERATION. QUITE OFTEN 

MAINTENANCE PERSONNEL CAN, AFTER SOME EXPERIENCE WITH A PIECE OF EQUIP-

MENT~ ANTICIPATE TUBE FAILURE BY OBSERVATION. VISUAL CHECKS OF TUBE ~ARC~ 

DROP WILL INDICATE TUBES APPROACHING END OF LIFE. TUBE DROP VOLTAGES 

CONSIDERABLY HIGHER THAN THAT OF THE LAST READINGS, OR READINGS ABOVE 2(1 

VOLTS INDICATE TUBES THAT MAY SOON FAIL. WHILE SUCH A READING CAN BE 

TAKEN DIRECTLY AT THE TUBE IN THE OPERATING EQUIPMENT S IT IS A DANGEROUS 

PRACTICE. THE VOLTAGES AT WHICH THIS TU6E NORMALLY OPERATES ARE LETHAL. 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELE CTRiC INC.. ELECTRON TUBE DIYIGION~ BLOONFI EID. NEW JERSEY. U.S.A., gpRIL 1, 1960 PLATE W5R25 



393A TENTATI V E DATA 

TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

APPLICATION NOTES — coNT'o. 

A MORE PRACTICAL AND EXACT MEASUkEMENT IS UtlSERVING THE TUBE VOLTAGE 
DROP IN A TEST JIG WHILE IT ?ASSES ONE OR TWO HIGH CURRENT PULSES. SUCH 

A JIG IS ILLUSTRATED IN FIGUR F. 1• THE OSCILLOSCOPE IS CALIBRATED BY 

FIRST SETTING SWITCH S2 TO CURRENT CHECK. MOMENTARY CONTACT SWITCH S1 IS 

THEN TAPPED WHILE CURRENT SET RESISTOR 322 IS ADJUSTED UNTIL A PATTERN $ 

VOLTS HIGH APPEARS ON THE OSCILLOSCOPE SCREEN. THIS INDICATES THAT A 

PEAK CURRENT OF EIGHT AMPERES. IS FLOWING THROUGH THE TUBE UNDER TEST AND 

THROUGH CALIBRATING RESISTOR 323. THE TUBE VOLTAGE DROP CAN THEN BE READ 

DIRECTLY IN VOLTS ON THE OSCILLOSCOPE SCALE BY SETTING SWITCH S2 TO THE 

TEST POSITION AND TAPPING SWITCH S1. A NEW TUBE WILL HAVE A VOLTAGE DROP 

OF APPROXIMATELY 10 VOLTS. A TUBE APPROACHING THE END OF LIFE MAY HAVE A 

VOLTAGE DROP OF 20 VOLTS. 

GRID- CONTROLLED THYRATRONS CAN BE INCORPORATED INTO CIRCUITS TO PROVIDE 

NUMEROUS SERVICES INCLUDING THE SP E~ED CONTROL OF DC MOTORS, OC TO AC IN-

VERSION~ AC TO OC RECTIFICATION S AND SUPPLYING VARIABLE AC POWER FROM AN 

AC SOURCE. 

FIGURE 2 ILLUSTRATES ONE METHOD OF CONVERTING AC TO DC. THE MAGNITUDE 

OF THE DC OUTPUT VOLTAGE IS CONIROLLED 6Y THE VARIABLE RESISTOR WHICH 

CONTROLS THE FIRING ANGLE, OR GRID VOLTAGE PHASE, OF THE THYRATR ONS. THE 

USE OF THYRATRONS TO SUPPLY A VARIABLE AC OUTPUT FROM A FIXED AC SOURCE 

IS SHOWN IN FIGURE 3. AGAIN THE VARIABLE RESISTOR SERVES TO CONTROL THE 

PHASE ANGLE OF THE APPLIED GRID VOLTAGE AND THUS THE OUTPUT VOLTAGE. 
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FIG. I TEST JIG FOR ME.e,SI!RING EMISSION BY TUBE VOLTAGE DROP 
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TENTATIVE DATA 393A 

TUNG•SOL 

440,208 OR 115V 
TO 

440, 208 OR 115V 610V CT • • • • • ~• •~ _ 
TO 

6.3V CT 

A—C 
INPUT 

A—C INPUT 

~4~4

OUTPUT 
5o TO 23ov Dc 

AT 
500 MA. 

440,208 OR 115V 
TO 

2.5V CT 
FIG. 2 THYRATRON POWER SUPPLY PROVIDING VARIABLE D—C OUTPUT FROM A—C INPUT 
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FIG. 3 TNYRATRON POWER SUPPLY PROVIDING VARIABLE A—C OUTPUT FP,CM A—C INPUT 
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TENTATIVE DATA 395-A 

2 
MAX.  

I ~~ 
8 

MAX. 

i 
34 

MAX. 

1 
GLASS BULB 

TUNO.80L 

THYRATRON 

COLD CATHODE 

BOTTOM VIEW 

THE 395A IS A SMALL SIZE, LIGHT WEIGHT, COLD CATHODE THYRATRON USED 
PRIMARILY IN RELAY SERVICE. THE CHARACTERISTIC NEON GLOW DISPLAYED ON 
THE SURFACE OF THE CATHODE WHILE THE TUBE IS CONDUCTING, MAKES THE USE 
OF AUXILIARY VISUAL INDICATING DEVICES UNNECESSARY. THE MINUTE TRIGGERING 
CURRENT REQUIREMENTS AND THE LACK OF NECESSITY FOR FILAMENT POWER MAKE 
THIS TUBE EXTREMELY SUITABLE FOR USE IN TRANSISTORIZED EQUIPMENT OR IN 
BATTERY OPERATED EQUIPMENT. THE 395A WILL FIRE DIRECTLY FROM A SIGNAL 
SUPPLIED BY EITHER A VACUUM PHOTO TUBE OR A CADMIUM SULPHIDE PHOTO CELL. 

THE 395A HAS ALSO FOUND USE AS A TRIGGER TUBE, AS A RELAXATION OSCIL-
LATOR, AND AS A VOLTAGE REGULATOR. 

MAXIMUM RATINGS FOR RELAY SERVICE 
ABSOLUTE VALUES 

POSITIVE ANODE VOLTAGE 140 VDC 

NEGATIVE ANODE VOLTAGE (WITHOUT 

(WITHOUT DISCHARGE TO A POSITIVE GRID) -(~ VDC 

POSITIVE GRID BIAS VOLTAGE 

(WITHOUT GR IO IONI7ATION) ~O VDC 

TOTAL POSITIVE GRID VOLTAGE TO INSURE BREAKDOWN 

(WITH Rg = 0.1 MEGOHM MAX.) (MIN.) 8~ VDC 

NEGATIVE GRID VOLTAGE 

(WITHOUT DISCHARGE TO A POSITIVE ANODE) -lO VDC 

GRID TRANSFER CURRENT 5 µADC 

CATHODE CURRENT 

PEAK, RECURRING (AVERAGED OVER 1 SECOND) 35 MA. 

AVERAGE (SEE LIFE EXPECTANCY CURVE) - 

PEAK INNERS£ ANODE CURRENT 1 MA. 

CONTINUED ON FOLLOWING PAGE 

TUN G-SOL ELECTpIC INC. ELECTp ON TUBE DIVISION BIDOMFIEL D. NEW JERSEY, U.S.A. JUNE 1 , 1858 PLATE k 525fi 



395-A TENTATIVE DATA 

TUNG•8AL 
CONTINUED FROM PRECEDING PAr-E 

ELECTRICAL DATA 
TYPICAL VALUES 

CATHODE 

IONIZATION TIME (AT Eb=130V~ Ec = 75V~ 

ec = 20V. PULSE, RQ p.1 MEGOHMS) 

ANODE VOLTAGE DROP (AT Ib =10. MA.) 

GRID VOLTAGE DROP (AT I c =10. MA.) 

ANODE IONIZATION VOLTAGE (AT Eq = O) 

GRID IONIZATION VOLTAGE 

REQUIRED TRANSFER CURRENT FOR TRANSITION OF 

DISCHARGE TO ANODE AT iS0 VOLTS OC 

MECHANICAL DATA 

COLD 

23 usec 
75 vDc 
65 voc 
170 VDC 
75 VDC 

2.5 µAMA. 

TEMPER ATURE —4O TO +6O °C 

ALTITUDE FOR FULL RATINGS LO OOO FEET 

NORMAL ILLUMINATION 

(SEE APPLICATION NOTES) 5 TO 150 im/SQ.F7. 

TYPICAL OPERATING CONDITIONS 

ANODE SUPPLY VOLTAGE 130 VDC 
POSITIVE GRID 81AS 7O VDC 

GRID TRIGGER VOLTAGE 2O VOLTS 

ANODE CIRCUIT RESISTANCE 6$OO OHMS 

GRID CIRCUIT RESISTANCE 1 MEGOHM 

CONTINUED ON FDLLD'IING PAGE 

l 



TENTATIVE DATA 
TUNO.80~ 

395A 

i 

s 
I; 

1 

CONTINUED FRON PRECEDING PACE 

APPLICATION NOTES 

THE }95A THYR ATRON CONTAINS A CATHODE, A TRIGGER GRID AND AN ANODE WITHIN 

A GASEOUS ATMOSPHERE. IF AN INCREASING POSITIVE VOLTAGE IS APPLIED TO THE 

GR10, A MINUTE PRE—IONIZATION CURRENT WILL FLOW UfJTIL THE CRITICAL GRID 

CURRENT OF ABOUT TWO 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, THE GLOW WILL 

THEN TRANSFER TO THE CATHODE—ANODE REGION. THUS, A VERY LOW ENERGY SIGNAL 

IN THE GR YD CIRCUIT CAN CONTROL MUCH HIGHER ENERGY IN THE ANODE CIRCUIT. 

IF, IN THIS ILLUSTRATION AN ANODE CURRENT OF 10 MI LLIAMPERES WERE TO FLOW, 

THE TUBE HAS PROVIDED CURRENT AMPLIFICATION OF 5,000. 

AS WITH ANY GAS TUBE, 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, 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 FVGUR E. IF THE GRID CIRCUIT RESISTANCE IS 

ABOVE 10 MEGOHMS, HOWEVER, IT MAY BE NECESSARY TO CONNECT A SMALL CAPACI—

TANCES BETWEEN THE GRID AND CATHODE. THIS IS TO STORE ENOUGH ENERGY TO 

INSURE GRID IONIZATION. 

IF THE }95A IS USED IN TOTALLY ENCLOSED EQUIPMENT THERE MAY BE A DELAY OF 

SEVERAL MILLISECONDS BEFORE FIRING. THIS CAN BE ALLEVIATED BY PROW DING 

OVER—VOLTAGE ON THE GRID SIGNAL OR LOCATING THE TUBE WHERE IT WILL RECEIVE 

SOME ILLUMINATION FROM PILOT LIGHTS OR THE HEATERS OF VACUUM TUBES. THE 

}95A IS RADIOACTIVELY DOSED TO MINIMIZE THIS DELAY. THE MAGNITUDE OF 

ACTIVITY IS NOT GREAT ENOUGH TO INSTITUTE A PERSONAL HAZARD. HOWEVER, 

PERSONS ARE CAUTIONED NOT TO HANDLE BROKEN TUBES TO AVOID GETTING THE 

ACTIVE MATERIAL DIRECT IY INTO THE BLOOCSTREAM THROUGH CUTS. IF APERSON 

CUTS HIMSELF ON A BROKEN TUBE, THE CUT SHOULD BE CLEANSED IMMEDIATELY. AN 

OPEN CUT CAN BE CLEANSED 8Y HOLDING IT IN RUNNING WATER. 

FOR "END ON" VISUAL INDICATION THE }95A CAN BE MOUNTED IN A RECESS IN A 

PANEL. FOR CURRENT LEVELS BELOW TWO MILLIAMPERES, THE ILLUMINATION CAN BE 

INCREASED BY USING FOR THE RECESS, TUBING WITH SHINY INNER WALLS. IF THE 

TUBE IS NOT USED IN A RECESS, THE BULB SIDES SHOULD BE SHIELDED (eq; NICKEL 

MESH) TO PREVENT HAND CAPACITY OR STRONG ELECTRIC FIELDS FROM ALTERING 

FIRING POTENTIALS. 

TYPICAL 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 EXTINGPII SH THE CATHODE—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 } ILLUSTRATES AN APPLICATION OF 

THIS IDEA. THE 395A WILL ALSO REGAIN, GR ID CONTROL ON EACH CYCLE IF IT 13 

RUN FROM HALF WAVE RECTIFIER 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. 

THE FLAT ANODE VO LT AGE—CURRENT CHARACTERISTIC OF THE }q5A HAS LED TO THE 

USE OF THE TUBE AS A VOLTAGE REGULATOR OR AS AN OVER VOLTAGE PROTECTIVE 

d EVICE. THE TUBE HAS ALSO FOUND USE AS A TRIGGER DEVICE CARRYING AMPERES 

OF CURRENT FOR SEVERAL SECONDS IN "ONE SHOT" APP IICAT~ONS. 

~~ -SOL tLELTRIL !N C.. ELECTRON TUBE DIVISION, BLO OMFI EID, NE19 JERSEY, U.S.A. APRIL 1, 1960, PLATE M5827 
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TENTATIVE DATA 

TUMG•SGL  ~ 
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TENTATIVE DATA 395-A 

395A 
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TENTATIVE DATA 407A 

M AX~ 

GLASS BULB 

TUNG•SOL  ~ 

TWIN TRIODE 

MINIATURE TYPE 

HEATER 

SERIES PARALLEL 

40t5~ VOLTS 2015$ V,QLTS 
.05 AMP. 0.1 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 

THE TYPE 407A IS A NINE PIN MINIATURE, MEDIUM MU, TWIN TRIODE, FEATURING 
SEPARATE CATHODES. THE HEATER IS DESIGNED FOR PARALLEL OPERATION AT 20 
VOLTS OR FOR SERIES OPERATION AT 40 VOLTS. OTHER CHARACTERISTICS ARE 
SIMILAR TO THOSE OF THE 2C51 AND THE 5670. A SHIELD IS ATTACHEb TO THE 
CENTER OF THE HEATER TO DECREASE POSSIBLE INTERACTION BETWEEN TRIODE 
SECTIONS. THE USEFUL FREQUENCY RANGE AS AN AMPLIFIER, MIXER, OSCILLATOR, 
OR MULTIVIBRATOR EXTENDS FROM LOW FREQUENCY TO VHF. 

BECAUSE OF THE INHERENT LOW NOISE AND CHOICE OF EITHER 20 VOLT OR 40 VOLT 
HEATER OPERATION, THE 407A HAS FOUND WIDE USE IN CARRIER TELEPHONY 
CIRCUITS. 

ELECTRICAL DATA 

HEATER VOLTAGE SERIES CONNECTION 

(USE PINS 1 h 9) 4015% VOLTS 

PARALLEL CONNECTION (TIE PIN i TO PIN 9: 
USE PIN 5,1 & 9) 20t 5.g VOLTS 

HEATER CURRENT SERIES CONNECTION 

(USE PINS i & 9) .05 AMP• 

PARALLEL CONNECTION (TIE PIN 1 TO PIN 9: 
USE PIN 5~ i, & 9) 0.1 AMP. 

CHARACTERISTICS PER SECTION UNDER CONDITIONS 

Eb = 150 VdC~ EC = O, Rk/k = 240 OHMS 

PLATE CURRENT 

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

PLATE RESISTANCE (APPROX.) 

6.2 MADC 

5 5OO µMHOS 

35 
G 4OO OHMS 

INTERELECTRODE CAPACITANCES (MEASURED WITH NO SHIELD 

AND WITH HEATER TIED TO CATHODE OF UNIT UNDER TEST. 

EACH SECTION TESTED SEPARATELY.) 

GRID TO PLATE 1.3 µµfd 
GR10 TO CATHODE 2.25 µµfd 
PLATE TO CATHODE 1.0 µµfd 
HEATER TO CATHODE 2.4 µµ fd 

INTERELECTR ODE CAPACITIES BETWEEN TRIODE SECTIONS 

PLATE TO PLATf 0.1 µµEd 

NOISE AND.MICROPHONICS (USING WESTERN ELECTRIC 2B NOISE 
MEASURING TEST SET WITH WEIGHTING FILTER (#F1A) B db 

CONTINUED ON FOLLOWING PAGE 
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407A TENTATIVE DATA 

TUNO•SOL  1 
CONTINUED FROM PRECEDING PAGE 

MECHANICAL DATA 

MOUNTING POSITION ANY 
BULB T-6 1/2 
BASE MINIATURE BUTTON PIN 
NET WEIGHT S AVERAGE O.3 OUNCES 
MAXIMUM V18RAT1ON RATING (D=.08"@ 25 CPS) 2.5 G 

RATINGS 
ABSOLUTE VALUES 

MINIMUM NA%IMUN 

HEATER VOLTAGE (20VOLTS NOMINAL) Z9 2L VOLTS 
(40VOLTS NOMINAL) 3$ 4Z VOLTS 

PLATE VOLTAGE oc --- 330 VOLTS 
GRID VOLTAGE oc —55 O VOLTS 
HEATER—CATHODE VOLTAGE —130 +130 VOLTS 
GRID CURRENT PER GRID --- 3.O MA. 
PLATE CURRENT PER PLATE DC 1H MA. 
POWER DISSIPATION PER PLATE L. EJ WATTS 
ENVELOPE TEMPERATURE 165° C 
ALTITUDE FOR FULL RATINGS 6O OOO FEET 
CIRCUIT VALUES: 

GRID CIRCUIT RESISTANCE PER GRID O.5 MEGOHM 

TYPICAL OPERATION 

CLASS AB1 AMPLIFIER 

PLATE VOLTAGE 3OO VOLTS 
CATHODE RESISTOR $OO OHMS 
AF GRID TO GRID VOLTAGE (RMS) Z4 VOLTS 
ZERO—SIGNAL PLATE CURRENT PER SECTION 4.9 MA. 
MAXIMUM SIGNAL PLATE CURRENT PER SECTION 6,3 MA. 
LOAD IMPEDANCE (PLATE TO PLATE) Z7 OOO OHMS 
TOTAL HARMONIC DISTORTION LO PERCENT 
MA%IMUN SIGNAL POWER OUTPUT L.0 WATT 

 J 
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407A TENTATIVE DATA 

407A 
= 20 Volts 
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TENTATIVE DATA CH1027 

CH1027-12 

TUNO.80t 

CURPISTOR, MINUTE CURRENT REGULATOR 

ANY MOUNTING POSITION 

0243" 

CH1027-9 
CH1027-10 
CH1027-I1 

223" 

n ~ 

THE CH1027 FAMILY IS A SERIES OF SU BMINIATUR.E, TWO ELECTRODE, RADIOACTIVE, 
NITROGEN FILLED CONSTANT CURRENT TUBES. THEY ARE AVAILABLE IN CURRENT 
RATINGS FROM 10 12 TO 10.9 AMPERES. FOR THE TOLERANCES SHOWN BELOW,CURRENT 
PLATEAUS CAN EXTEND AS LOW AS 26 VOLTS AND AS HIGH AS 500 VOLTS. 

BECAUSE OF THEIR CLOSE TOLERANCES AND EXTREMELY LONG LIFE, CURPISTORS 
PROVIDE A CIRCUIT FUNCTION NOT OBTAINABLE BY ANY OTHER SIMPLE COMPONENT. 

CURRENT RATING 

C H 1027 - 9 10 •y AMPS 
CH1027- 10 10.10 AMPS 
CH1027- 11 10.11 AMPS 
C H 1027- 12 10.12 AMPS. 

NET WEIGHT - appr ox. 

CH1027 - 9, - 10, & -11 0.03 OUNCES 

CH1027-12 0.06 OUNCES 

BASE 

CH1027 -9. -10, & -11  SUBMINIATURE FLAT PRESS WITH TWO 
FLYING LEADS 

CH1027-12  DOUBLE ENDED (SEE DIAGRAM) 

MOUNTING POSITION ANY 

LIFE UNLIMITED (HALF LIFE = 1620 YEARS) 

AMBIENT TEMPERATURE RATING - 70 TO+80 

ACTIVE MATERIAL RADIUM 226 

MAXIMUM CURRENT VARIATION FROM CENTER VALUE 
FOR PLATEAUS FROM 25 TO 500 VOLTS 

CH1027-9 & CH1027-10 
CH1027-11 & CH1027-12 

eC 

±1 PERCENT 

±2 PERCENT 

CONTINUED ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELD. NEW JERSEY, U.S.A. JAN U4 RY 1, 1960 PLATE •5728 



CH 1027 TENTATIVE DATA 

r  TUNB•80L  -~ 

CONTINUED FROM PRECEDING PAGE 

ACTIVITY 

C H 10 27-9 

C H 10 27-10 

CH1027-11 

CH1027-12 

LEAD MATERIAL 

78.75 

1.875 

0.1875 

0.01875 

(TINNED) COPPER 

TYPICAL APPLICATIONS 

THE CURPISTOR IS SUITABLE AS A COMPONENT TO BE USED FOR: 

CONSTANT CAPACITOR DRAIN OR CHARGE IN: 
MISSILE TIMING CIRCUITS 
ORDNANCE MINE TIMING CIRCUITS 

INSTRUMENT BIAS 

IONIZATION CHAMBER TESTING 

CALIBRATION (AS A STANDARD) 

µCURIES 

µCURIES 

µCURIES 

µCURIES 

 J 



TENTATIVE DATA CH 1027 
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THE CURPISTOR SHOULD BE HANDLED IN ACCORDANCE WITH THE ATOMIC ENERGY COMMISSION'S REG-
ULATIONS FOR THE ACTIVITY OF THE MAGNITUDE INDICATED FOR THE VARIOUS UNITS. THESE MAGNITUDES 
ARE NOT GREAT ENOUGH TO CONSTITUTE A HAZARD TO PERSONNEL IF PROPER PRECAUTIONS ARE 
TAKEN. PERSONNEL ARE CAUTIONED NOT TO HANDLE BROKEN TUBES 50 AS TO AVOID THE ENTRANCE 
OF THE RADIOACTIVE MATERIAL DIRECTLY INTO THE BLOODSTREAM THROUGH CUTS. IF ONE IS CUT ON A 
BROKEN TUBE, THE CUT SHOULD BE CLEANED IMMEDIATELY. AN OPEN CUT CAN BE CLEANED BY HOLDING 
IT IN RUNNING WATER. IF A TUBE IS BROKEN, CARE SHOULD BE TAKEN THAT THE GAS IS NOT INHALED. 

J 

r 
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TENTATIVE DATA CH 1095 

TUNG•SOl 

THYRATRON 

HEATER 

12q~ 6.3 VOLTS 23. AMP. 
MAX. 

VERTICAL MOUNTING 

POSITION 

(BASE DOWN) 

GLASS BULB 

BOTTOM VIEW 

THE CH1095 IS A ZERO BIAS HYDROGEN THYRATRON DESIGNED TO PASS HIGH CUR—
RENTS IN "CROWBAR" PROTECTIVE CIRCUITS. AS DESCRIBED IN THE APPLICATION 
NOTES, DESTRUCTIVE ARC CURRENTS ARE SHORT CIRCUITED BY THE CROWBAR TUBE 
BEFORE DAMAGE OCCURS TO OTHER TUBES OR CIRCUIT ELEMENTS. 

THE INSTANTANEOUS RESPONSE, AND ABILITY TO REPEATEDLY CARRY EXTREMELY 
LARGE CURRENTS, MAKES THE HYDROGEN THYRATRON PRATICULARLY ATTRACTIVE FOR 
THIS APPLICATION. ONE TYPE CH1095 CAN HANDLE A PEAK CURRENT OF 800 AMPS 
AT 18 KILOVOLTS. THIS TUBE CONTAINS A HYDROGEN RESERVOIR WHICH PROMOTES 
LONG LIFE AND PERMITS OPTIMUM GAS PRESSURE ADJUSTMENT FOR VARIOUS CON—
DITIONS OF OPERATION. 

ELECTRICAL DATA 

MIN. B06EY MA%. 

CATHODE HEATER VOLTAGE 6.O 6.3 E).G VOLTS 

CATHODE HEATER CURRENT 

(Ef = 6.3 VOLTS) 
CATHODE HEATING TIME 

j5, 

10. 

16. ZZ. AMP. 

MINUTES 

RESERVOIR VOLTAGE 3.0 MARKED ON BASE 5.5 VOLTS 

RESERVOIR CURRENT 6.7 AMP. 

RESERVOIR HEATING TIME 10. MINUTES 

MECHANICAL DATA 

TYPE OF COOLING 

MAX. NET WEIGHT 

MOUNTING POSITION 

DIMENSIONS 

CONVECTION 

2 1/4 ~Fs. 
ANY 

SEE OUTLINE DRAWINGS 

CONTINUED OR FO LLOAING PAGE 
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CH 1095 TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
ABSOLUTE VALUES 

D.C. ANODE VOLTAGE MIN. Y.AX. 

FORWARD 2 Zg KVOLTS 
INVERSE 5 KVOLTS 

CATHODE CURRENT 

PEAK HOO AMP. 

AVERAGE 1. AMP. 

C ONDUCT!ON TIME PER FAULT O.1 SECONDS 

AVERAGING TIME 80 SECONDS 

RECOVERY TIME 5O µSECONDS 

GRID SIGNAL VOLTAGE IOOO 2000 VOLTS 

GRID IMPEDANCE jF0 5OO OHMS 

GRID VOLTAGE RATE OF RISE 18QQ Viµ SEC. 

ANODE DELAY TIME O. E) µSECONDS 

ANODE VOLTAGE DROP 50 ZOO VOLTS 

AMBIENT TEMPERATURE RANGE —50 +]5 °C 

APPLICATION NOTES 

IN A TYPICAL APPLICATION S A CROWBAR THYRATRON IS CONNECTED IN SERIES 

WITH A SUITABLE IMPEDANCE ACROSS THE FILTER OF THE HIGH VOLTAGE POWER 

SUPPLY FOR A H16H FREQUENCY TRIODE OSCILLATOR. WHENEVER AN ARC OCCURS IN 

THE OSCILLATOR TUBE S THE RISING CU R~RENT IS USED TO DELIVER A SUITABLE 

SIGNAL TO THE GRID OF THE THYR ATRON. THE THYRATRON IMMEDIATELY CONDUCTS 

TO SHORT CIRCUIT THE POWER SUPPLY UNTIL THE PROTECTIVE CIRCUIT BREAKEF 

OPENS O.i TO O.S SECOND LATER. WITH PROPER CIRCUITgY I THE THYR ATRON CAN 
BE MADE TO RECOVER CONTROL BEFORE THE POWER SUPPLY BREAKER OPENS. IN THIS 

LATTER CASE S THE OSCILLATOR TUBE IS PROTECTED WITH AMINIMUM INTERRUPTION 

IN OPERATING TIME. 

REFERENCES: 

SMITH, 609: THE -AL'LT JIVER TER - A ?ROTE[?IVE DEVICE FOR RIGR-POKER ELECTRON TU@E5. 
R E7Re UC R'_--T01 ~R EV. UNIVERSITY OF CAI I.FO0.NIe, 81011TION LAa OP.AT00.IE5, 
?ERNE LET, CALIF. 

?ARKER~ IV.V. 

ADD 

.AG'iEE, s<.. r. 

. "..___ Pa,O-E~' PIGS-:gip rn 'RANSui--r7.5. ,.E CTRONICS, J+N. oRt, 



TENTATIVE DATA CH 1096 

GLASS BULB 

TUNG•SOL 

THYRATRON 

HEATER 

6.3 VOLTS 23. AMP. 

VERTICAL MOUNTING 

POSITION 

(BASE DOWN) 

BOTTOM VIEW 

THE CH1096 IS A ZERO BIAS HYDROGEN THYRATRON DESIGNED TO PASS HIGH CUR—
RENTS IN "CROWBAR" PROTECTIVE CIRCUITS. AS 'DESCRIBED IN THE APPLICATION 
NOTES, DESTRUCTIVE ARC CURRENTS ARE SHORT CIRCUITED BY THE CROWBAR TUBE 
BEFORE DAMAGE OCCURS TO OTHER TUBES OR CIRCUIT ELEMENTS. 

THE INSTANTANEOUS RESPONSE, AND ABILITY TO REPEATEDLY CARRY EXTREMELY 
LARGE CURRENTS, MAKES THE HYDROGEN THYRATRON PRATICULARLY ATTRACTIVE FOR 
THIS APPLICATION. ONE TYPE CH1096 CAN HANDLE A PEAK CURRENT OF 1500 AMPS 
AT 18 KILOVOLTS. THIS TUBE CONTAINS A HYDROGEN RESERVOIR WHICH PROMOTES 
LONG LIFE AND PERMITS OPTIMUM GAS PRESSURE ADJUSTMENT FOR VARIOUS CON—
DITIONS OF OPERATION. 

ELECTRICAL DATA 

MIM. BOGEY MAX. 

C ATMODE HEATER VOLTAGE 6.O 6.3 6.6 VOLTS 

CATHODE HEATER CURRENT 

(Ef — 6.3 VOLTS) 27. 30. 33• AMP. 
CATHODE HEATING TIME 

RESERVOIR VOLTAGE 

j5, 

2,5 MAR XED Ox BASE 5,5 
MINUTES 

VOLTS 

RESERVOIR CURRENT 12_ AMP. 

RESERVOIR HEATING TIME .LS. MINUTES 

TYPE OF COOLING 

MAX. NET WEIGHT 

MOUNTING POSITION 

C IMENSIONS 

MECHANICAL DATA 

CONVECTION 

u 5/8 Las. 
VERTICAL, SASE GOWN 

SEE OUTLINE DRAWINGS 

f.ONiINUEO ON FOLLOWING PAGE 

'uN_-E.,~ ___:'NFL 'NC. ____ °.uN 'VE= OIVI519H 9LOONFI ELO. NEw JERS Er, U. ̀:. A. JUNE i, -9?~~ °'_1-E s _. 



CH 1096 TENTATIVE DATA 

TUNG•SOL  ~ 

CONTINUED FRON PRECEDING PAGE 

MAXIMUM RATINGS 
ABSOLUTE VALUES 

D.C. ANODE VOLTAGE NIM. NA%. 

FORWARD S 18 KVOLTS 
INVERSE 5 KVOLTS 

CATHODE CURRENT 

PEAK 1500 AMP. 

AVERAGE 'Z AMP. 

CONDUCTION TIME PER FAULT Q,j SECONDS 

AVERAGING TIME ~Fj SECONDS 
RECOVERY TIME jF0 µSECONDS 
GRID SIGNAL' VOLTAGE ZOOO 2Fj00 VOLTS 

GRID IMPEDANCE j''O Z'OO OHMS 

GRID VOLTAGE RATE OF RISE 2ZOO Viµ SEC. 

ANODE DELAY TIME O.6 µSECONDS 

ANODE VOLTAGE DROP 5O 3OO VOLTS 

AMBIENT TEMPERATURE RANGE -50 +~5 °C 

APPLICATION NOTES 

IN A TYPICAL APPLICATION, A CROWBAR THYRATRON IS CONNECTED IN SERIES 

WITH A SUITABLE IMPEDANCE ACROSS THE FILTER OF THE HIGH VOLTAGE POWER 

SUPPLY FOR A HIGH FRE QUENCY TRIODE OSCILLATOR. WHENEVER AN ARC OCCURS IN 

THE OSCILLATOR TUBE, THE RISING CURRENT IS USED TO OELIV£R A SUITABLE 
SIGNAL TO THE GRID OF THE THYRATRON. THE THYR ATRON IMMEDIATELY CONDUCTS 

TO SHORT CIRCUIT THE POWER SUPPLY UNTIL THE PROTECTIVE CIRCUIT BREAKER 

OPENS 0.1 TO O.5 SECOND LATER. WITH PROPER CIRCUITRY, THE THYR ATRON CAN 

BE MADE TO RECOVER CONTROL BEFORE THE POWER SUPPLY BREAKER OPENS. IN THIS 

LATTER CASE, THE OSCILLATOR TUBE IS PROTECTED WITH AMINIMUM INTERRUPTfON 

IN OPERATING TIME. 

POWER 
SUPPLY 

REFERENCES: 

SMITH, BOB: THE FAULT DIVERTER - A PROTECTIVE DEVICE FOR HIGH-POWER ELECTRON TUBES. 
REPORT UC RL-a 701 RE Y. UNIVERSITY OF CAL LFO RN IA, RADIATION LABORATORIES, 
BERKELEY, CALIF. 

PARKER, W.N. 

AND 

HOOVER, M.V.: 

GAS TUBES PROTECT HIGH-POWER TRANSMITTERS. ELECTRONICS, JAN. 1956. 

D OOLITT LE, H.D.: 

H IGX PONEREO HYDROGEN TMYRAT RON S. CATHODE PRESS, Y1, P6, 1954. 



TENTATIVE DATA CH 1096 

TUNG•SOL  ~ 

LEAD CONNECTIONS 

LEAD FUNCTION LEAD COLOR LUG COLOR LUG 

1 GRID GREEN GREEN S 

2 
CATHODE h 
HEATER C—T BLACK BLACK L 

3 HEATER YELLOW YELLOW L 

4 HEATER YELLOW BLACK L 

5 RESERVOIR RED YELLOW S 

RESERVOIR RED RED S 

LEADS ARE FLEXIBLE 5 1/2"±1/2" LONG FROM BOTTOM OF 

BASE TO CENTER OF LUG HOLE. COLOR CODING AS WELL AS 

BASE MARKING IDENTIFIES THE LEADS. 

•556 

±.007 --~ 
tr 

ANODE CONNECTOR 

.50 

r 

1.500 ± .015 

LUG DIMENSIONS 

D 

.22 

LUv 
G 

~T'„~ 
A 

MAX• 
W 

MAX. 
C 

N41\. G 
M 

MAY.. 

L ~,- 1.21" •53" ..._ .0-" .y_,~ 

cup . _, 





TENTATIVE DATA CH 1097 

I" 

T 

,~~ 

I° + I°64 -~ 

`g2 + ie' 

GLASS BULB 

17 e~ 
+ i " 

19 s' + I,. 

} 

TUNG•soL 

TNYRATRON 

HEATER 

6.3 VOLTS 23. AMP. 

VERTICAL MOUNTING 

POSITION 

(BASE DOWN) 

BOTTOM VIEW 

MOLES 

.912' 

'*.010" 

THE CH1097 IS A ZERO BIAS HYDROGEN THYRATRON DESIGNED TO PASS HIGH CUR-
RENTS IN "CROWBAR" PROTECTIVE CIRCUITS. AS DESCRIBED IN THE APPLICATION 
NOTES, DESTRUCTIVE ARC CURRENTS ARE SHORT CIRCUITED BY THE CROWBAR TUBE 
BEFORE DAMAGE OCCURS TO OTHER TUBES OR CIRCUIT ELEMENTS. 

THE INSTANTANEOUS RESPONSE, AND ABILITY TO REPEATEDLY CARRY EXTREMELY 
LARGE CURRENTS, MAKES THE HYDROGEN THYRATRON PRATICULARLY ATTRACTIVE FOR 
THIS APPLICATION. ONE TYPE CH1097 CAN HANDLE A PEAK CURRENT OF 2500 AMPS 
AT 25 KILOVOLTS. THIS TUBE CONTAINS A HYDROGEN RESERVOIR WHICH PROMOTES 
LONG LIFE AND PERMITS OPTIMUM GAS PRESSURE ADJUSTMENT FOR VARIOUS CON—
DITIONS OF OPERATION. 

CATHODE HEATER VOLTAGE 

CATHODE HEATER CURRENT 

(Ef - 6.3 VOLTS) 

CATHODE HEATING TIME 

RESERVOIR VOLTAGE 

RESERVOIR CURRENT 

RESERVOIR HEATING TIME 

ELECTRICAL DATA 

MIN. BOGEY MA%. 

6.0 6.3 6.6 voLTs 

2O. 23. 4O. AMP. 

I5, MINUTES 

3.5 NARNED ON BASE 6.O VOLTS 

I2 AMP. 
L5. MINUTES 

MECHANICAL DATA 

TYPE OF COOLING CONVECTION 

MAX. NET WEIGHT LO LBS. 

MOUNTING POSITION VERTICAL, BASE DOWN 

DIMENSIONS SEE OUTLINE DRAWINGS 

CONTINUED ON FOLLOWING PAGE 
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CH 1097 TENTATIVE DATA 

~  TUNG•SOL 

CONTINUED FROM Pft EC EDING PAGE 

MAXIMUM RATINGS 
ABSOLUTE VALUES 

--~ 

D.C. ANODE VOLTAGE 

FORWARD 

INVERSE 

CATHODE CURRENT 

PEAK 

MIN. 

] 

NAX. 

25 
5 

'2500 

KVOLTS 
KVOLTS 

AMP. 

AVERAGE 5 AMP. 
CONDUCTION TIME PER FAULT O.j SECONDS 
AVERAGING TIME SO SECONDS 
RECOVERY TIME 5O µSECONDS 
GRID SIGNAL VOLTAGE ].400 2500 VOLTS 

GRID IMPEDANCE 2O 5O OHMS 

GRID VOLTAGE RATE OF RISE 2500 Viµ SEC. 

ANODE DELAY TIME O.E) µSECONDS 

ANODE VOLTAGE DROP SO 300 VOLTS 
AMBIENT TEMPERATURE RANGE -55 +]5 °C 

APPLICATION NOTES 

IN A TYPICAL APPLICATION S A CROWBAR THYRATRON IS CONNECTED IN SERIES 

WITH A SUITABLE IMPEDANCE ACROSS THE FILTER OF THE HIGH VOLTAGE POWER 

SUPPLY FOR A HIGH FREQUENCY TRIODE OSCILLATOR. WHENEVER AN ARC OCCURS IN 

THE OSCILLATOR TUBE S THE RISING CURRENT iS USED TO DELIVER A SUITABLE 
SIGNAL TO THE GRID OF THE THYR ATRON. THE TH YRATRON IMMEDIATELY CONDUCTS 

TO SHORT CIRCUIT THE POWER SUPPLY UNTIL THE PROTECTIVE CIRCUIT BREAKER 

OPENS O.i TO O.5 SECOND LATER. WITH PROPER CIRCUITRY THE THYR ATRON CAN 

BE MADE TO RECOVER CONTROL BEFORE THE POWER SUPPLY BREAKER OPENS. IN THIS 
LATTER CASE, THE OSCILLATOR TUBE iS PROTECTED WITH AMINIMUM INTERRUPTfON 
IN OPERATING TIME. 

POWER 
SUPPLY 

REFERENCES: 

SMITH S BOO: THE FAULT DIVERT ER - A PROTECTIVE DEVICE FOR MIGN-POWER ELECTRON TUBES. 
REPORT UC RL-j 701 REV. UNIVERSITY OF CAII FO RN IA, RADIATION LAgORATORiES, 
g ERKE LEY, CALIF. 

P ARKER~ W.N. 

AND 

HOOVER S M.V.: 

GAS TUBES PROTECT NIGH-POWER TRANSMITTERS. ELECTRONICS, JAN. 1956. 

D OOLITTLE~ N.D.: 

H IGN POWERED HYDROGEN TH YRATRONS. CATHODE PRESS, V1. P6, 1954. 



TENTATIVE DATA CH 1097 

TUNO•t30L  ~ 

LEAD CONNECT ONS 

LEAD FUNCTION LEAD COLOR LU6 COLOR LUG 

T GRID GREEN GREEN S 

2 HEATER YELLOW YELLOW L 

3 HEATER YELLOW YELLOW L 

4 RESERVOIR RED REO S 

5 RESERVOIR RED RED S 

CATHODE TUBE BASE FLANGE 

LEADS ARE FLEXIBLE 8"f 3/4" LONG FROM BOTTOM OF BASE 
TO CENTER OF LUG HOLE. COLOR CODING AS WELL AS BASE 
MARKING IDENTIFIES THE LEADS. 

LUG DIMENSIONS 

D 

LUG 
G 

STUD 
A 

MAX• 
W 

MAX. 
C 

MIN. D 
M 

MAX. 

L 1/4" 1.21" •53" .41" .04" .94" 

s #l0 .90" •31" .30" .03" .7U" 

 ~~~ 
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TENTATIVE DATA VC-1257 

1 
T 

17 e 
' I ~~ 

19 g 
+ I.. 

2°'- B 
6q *-~~ 
r. I•`e~_~~ 

GLASS BULB 

TUNO•SOL 

THYRATRON 

HEATER 

AC OR DC 

VERTICAL MOUNTING POSITION 
~BASE,DOWN~ 

BOTTOM VIEW 

THE VC-1257 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 VC-1257 
IS CAPABLE OF SUPPLYING 33 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. 

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 BASE WITH A FLANGE CONTAINING EOLT HOLES. THE 
CATHODE CONNECTION IS MADE THROUGH THE BASE FLANGE. 

ELECTRICAL DATA 

SYMBOL MIN. BOGEY MAX. 

HEATER VOLTAGE Ef 6.0 6.3 C, C7 VOLTS 

HEATER CURRENT (WITH BOGIE 

HEATER AND RESERVOIR VOLTAGE) If 20 23 LIO AMPS. 
CATHODE HEATING TIME tk 15 MINUTES 

RESERVOIR VOLTAGE 

(SEE APPLICATION NOTES) Eres 3.5 MABK ED ON BASE 6,O VOLTS 

RESERVOIR CURRENT Tres 12 AMPS. 

RESERVOIR HEATING TIME tres 15 MINUTES 

ANODE VOLTAGE DROP etd 100 200 LIDO VOLTS 

CONTINUED ON FOLLOWING PAGE 

T UN G•90L ELECTRIC INL. ELECTNON TUBE OIVIGI ON Bl00MFIELD, NEW JEBSEY, U.S.A. JUNE 1 , 1958 PLATE N 5260 



VC -1257 TATENTATIVE 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 I BASE DOWN 

MAXIMUM NET WEIGHT LO POUNDS 

DIMENSIONS: SEE OUTLINE DRAWING 

RATINGS 
ABSOLUTE VALUES 

SYMBOL MIN. MA%. 

PEAK ANODE VOLTAGE 

INVERSE (NOTE i) 
FORWARD (SEE APPLICATION NOTES 

FOR STARTING PROCEDURE) 

CATHODE CURRENT 

PEAK 

AVERAGE 

RMS (FOR SQUARE PULSE APPLICATIONS 

I p = ✓ Ib X ib) 

DC ANODE VOLTAGE 

OPERATING FREQUENCY 

(THIS IS NOT NECESSARILY THE UPPER 
OPERATING FREQUENCY LIMIT OF THE 
VC- 1257 BUT REPRESENTS THE HIGHEST 
REPETITION RATE EXTENSIVELY LIFE 
TESTED TO DATE.) 

PEAK GRID VOLTAGE (NOTE 2) 
PEAK INVERSE GRID VOLTAGE 

GRID TIME OF RISE OF GRID PULSE (NOTE 5) 

GRID PULSE WIDTH AT 70.7% POINT 

HEATING FACTOR (epy X ib X prr.SEE FIG. }) 

CURRENT RATE OF RISE (NOTE 5) 

ANODE DELAY TIME (NOTE }) 

TIME JITTER (NOTE 4) 

AMBIENT TEMPERATURE 

NOTES 

epx 0.5 33 KVOLTS 

epy 7. 33 KvoLrs 

ib 2000 AMPS. 

ib 2.6 AMPS. 

Ip 60 AMPS. 

Ebb 3.5 KVOLTS 

prr 1500 cas 

egy 

egx 

tr 

Pb 

tad 

tj 

TA 

1100 2500 
650 
0.35 

2.0 

VOLTS 

VOLTS 

µSEC. 

µSEC. 

20X169
lO 000 AMP ~µ SEC. 

0.5 µsec. 
0.01 µsec. 

—55 +75 °c 

1: IN PULSED OPERATION, THE PEAK INVERSE VOLTAGE, EK CLUBI VE nF A SPIKE OF O.DfiuLEC. MAXIMUM 
DURATION. SHAILNOT EKC EED 5.0 KILOVOLTS DURING THE iIRST 254 SEC. FOLLOWING THE ANODE PULSE. 

2: THE GRID DRIVE RE OUIREMENTS OF A VC-1257 CHANGE CONSIDERABLY DURING THE FIRBT FEW MINUTES OF 
TUBE OPERATION. IN ORDER TO RELIABLY TRIGGER A COLD TUBE. THE GRID PULSE VOLTAGE AND DURA-

TION 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 WHICH IS 2fi PERCENT OF THE MA%IMUM UNLOADED PULSE AMPLITUDE AND THE 
POINT WN ERE ANODE CONDUCTION TAKES PLACE. 

4: TIME JITTEfl IS MEASURED AT 50 PERCENT OF THE PUI SP AMPLITUDE AFTER THE TUBE HAS BEEN OPER-
ATING FOR AT LEAST 60 SECONDS. THE LIMIT OF 0.01 45EC. SN OWN IS TIE MA%IMUM ALLOWABLE UN DEfl 
SO ECIFI ED UNFAVORABLE OPERATING CONDITIONS. WITH SUFFICIENT GRID DRIVE AND WITH ANODE VOLT-
AGES OF 20 KV AND ABOVE. JITTER NOT EXCEEDING 0.005 µSEC. CAN BE EAST LV ACNI EV ED. 

5: MEASUREMENT MADE BETWEEN 2fii AND TO.JS POINTS. 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA V C - l2 57 

TUNo•so~ 

~.-

CONTINUED FROM PRECEDING PAGE 

APPLICATION NOTES 

THE VC-1257 HYDROGEN THYRATRON IS DESIGNED PRIMAR ILY FOR USE IN HIGH 

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

ILLUSTRATED BELOW. IN SUCH A CIRCUIT I THE HYDROGEN 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 VC- 1257 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 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 
NETNORK 

THE VC- 1257 CONT AI NS 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 H LONG TUBE LIFt IS IN-

SURED. IN ADDITION 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 PAR-

TICULAR SET OF CONDITIONS SOMEWHAT BEYOND THE MAXJ MUM TDBE 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 VC- 1257 IS OP-

ERATED AT OR NEAR MAXIMUM RATINGS I THE RESERVOIR VOLTAGE REGULATION 

SHOULD NOT EXCEED t2.5%• IF THE VC- 1257 IS .OPERATED ATREDOCED 007Y 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. 

TUN6-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OOMiIEL D. NEW JERSEY, U.S.A. JUNE i, 195! IL ATE 5261 



VC-1257 TENTATIVE DATA 

TUN6•!OL 

CONTINUEO FROY PRECEDING PAGE 

APPLICATION NOTES —coNTID. 

THE INSTANTANEOUS APPLICATION OF ANODE VOLTAGE (INSTANTANEOUS STARTING 

OR "SLAT ON") IS NOT RECOMMENDED. WHEN IT IS ABSOLUTELY NECESSA RY A THE 
MAXIMUM PERMISSIBLE EPY IS 22 KV AND THIS VALUE SHALL NOT BE ATTAINED IN 

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

AGE I IT IS RECOMMENDED THAT ONE OF THE FOLLOWING STARTING METHODS BE USED: 

A) Step StarCing. APPLY NO MORE THAN 22 KV EPY INITIALLY. 

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

e) Reduced Reservoir VDGtag¢. THIS METHOD IS SUITABLE FOR AUTOMATIC 

CONTROL. DURING WARM—UP AND STANDBY PERIODS I THE RESERVOIR VOLTAGE IS 

HELD AT 92.5 PERCENT OF THE NOMINAL VALUE. AFTER INITIAL ANODE VOLTAGE 

APPLICATION OF NOT GREATER THAN 22KV I THE ANODE VOLTAGE MAY BE INCREASED 
AT A MAXIMUM RATE OF 1 KV PER SEC OND I AFTER 7.S MINUTES OF ANODE OPERA—

TION AT MAXIMUM VOLTAGE I THE RESERVOIR VOLTAGE IS INCREASED TO ITS NOMI—

NAL VALUE. OTHER STARTING METHODS CAN BE SUPPLIED TO MEET VARIOUS PAR—

TICULAR APPLICATIONS. 

TYPICAL OPERATION 

VARIATIONS IN THE OPERATING PARAMETERS AFFECT THE LIFE EXPECTANCY OF 

HYDROGEN THYRATRONS; THER E~F ORE I A SIMPLE METHOD OF RATING FOR ALL CON01—

T IONS IS DIFFICULT. UNTIL SUCH TIME AS SUFFICIENT INFORMATION IS AVAIL—

ABLE TO PREPARE COMPLETE OPERATION RATING CH ARTS I WE LIST THE FOLLOWING 

TYPICAL CONDITIONS OF OPERATION UNDER WHICH CONSIDERABLE TUBE LIFE HAS 

BEEN OBTAINED. IF THE VC- 1257 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 di/dt 

Prr FORWARp INVERSE CURRENT 7096 POINT AMPS/~S 

pps kv kv Amps µs 

310 33 5. 2000 2.5 10000 
500 30 1.7 1250 3.6 3aoo 
900' 30 1.6 1250 1.0 4200 

1500 20 5. 667 1.3 6670 

~ OPERATION MADE POSSIBLE 8Y USE OF HYDROGEN TRIODE CLIPPER. 

CONTINUED ON FOlLO•ING PAGE 
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TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD. NEw JERSEY, U.S.A. JUNE I , Iv>tl PLATE w5262 
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TUNG•SGL 

LEAD CONNECTIONS 

LEAD FUNCTION LEAD COLOR LUG COLOR LUG 

1 GRID GREEN GREEN S 

2 HEATER YELLOW YELLOW L 

3 HEATER YELLOW YELLOW L 

4 RESERVOIR RED RED S 

5 RESER`d01R RED RED S 

G CATHODE TUBE BASE FLANGE 

LEADS ARE FLEXIBLE 8"±3/4" LONG FROM BOTTOM OF BASE 
TO CENTER OF LUG HOLE. COLOR CODING AS WELL AS BASF 

MARKING IDENTIFIES THE LEADS. 

D 

A 

LUG DIMENSIONS 

LUG 
G 

STUD 
A 

MAX- 
W 

MAX. 
C 

MIN. D 
M 

MAX. 

L 1/4" 1.21" •53" .41" .04" .94" 

S #10 .90" .31" .30" .03" .74" 

TUN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION OLOOMFIEID, NEW JERSEY, U.S.A, JUNE I . 1958 PLATE #5263 
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TENTATIVE DATA 1258 

1 
2.1251
MAx. 

1.87511
MAX. 

- 844~~'~ 
GLASS BULB 

HARD 

TUNO.80L 

THYRATRON 
MINIATURE TYPE 

HEATER 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON MINIATURE 

7 PIN BASE 

1FJ 

THE 1258 IS A ZERO BIAS MINIATURE HYDROGEN THYRATRON DESIGNED PRIMARILY 
FOR USE AS A PULSE MODULATOR TUBE FOR LOW POWER RADAR TRANSMITTERS. THIS 
TUBE CAN SUPPLY PEAK PULSE POWER OF 10 KILOWATTS AND THEREFORE WILL RE—
PLACE PHYSICALLY LARGER TYPES IN MANY APPLICATIONS. BECAUSE OF ITS CLOSE 
ELECTRODE SPACING AND SMALL SIZE, MADE POSSIBLE BY HARD GLASS CONSTRUC—
TION, THE 1258 IS CAPABLE OF RELATIVELY HIGH PULSE REPETITION RATES. 

THE 1258 HAS BECOME THE INDUSTRY STANDARD FOR A SMALL SIZE PULSE MODU—
LATOR TUBE BECAUSE OF ITS LONG HISTORY OF SATISFACTORY SERVICE 

ELECTRICAL DATA 

SYMBOL NIN. BOGEY NAX. 

HEATER VOLTAGE 

(WHEN Ip IS LESS THAN 0.75 Aac, REFER TG 

RECOMMENDED HEATER VOLTAGE CURVE) Ef 5.7 G.3 6.6 VOLTS 

HEATER CURRENT 

(WITH BOGIE HEATER VOLTAGE) I f 1.6 1.6 2.0 AMP. 

CATHODE HEATING TIME tk GO SECONDS 

ANODE VOLTAGE DROP (AT RECOMMENDED Ef) etd 175 VOLTS 

MECHANICAL DATA 

T VPE OF COOLING CONVECTION 
(HEAT DISSIPATING SHIELDS MAY BE USED. 
P ORCED AIR COOLING I'S NOT RECOMMENDED.) 

ALITITUDE SEE APPLICATION NOTES 

MOUNTING POSITION ANY 

MAXIMUM NET WEIGHT O.5 OUNCES 

DIMENSIONS SEE OUTLINE DRAWINGS 

MAXIMUM VIBRATION CONDITIONS lO-5O CPS L iOG 
MAXIMUM SHOCK CONDITIONS 72O 6~iMSEC. 

(48° HAMMER BLOW IN NAVY FLY WEIGHT, HIGH IMPACT SHOCK MACHINE) 

` CONTINUED ON FOLLOWING PAGE / 

TUN G•SOL ELECTRIC INC. ELECTRON TUBE DIVISION Bl00MFIELD, NEW JERSEY, U.S.A. MAY 2, 1959 PLATE 45501 



1258 TENTATIVE DATA 

t TUNG•SOL  ~ 
CONTINUED FROM~PRECEDING PA6E 

RATINGS 
ABSOLUTE VA IU ES 

SYMBOL MIN. MAX. 

PEAK ANODE VOLTAGE 

INVERSE (NOTE i) epx --- ],OOO VOLTS 

FORWARD epy ZOO lOOO VOLTS 

CATHODE CURRENT 

PEAK ib 20.0 AMP. 

A VERAG E~ Ib 5O MA. 

RMS (FOR SQUARE PULSE APPLICATIONS 

I p = ✓ Ib x ib) I p 1.0 AMP. 

DC ANODE VOLTAGE Ebb jOO VOLTS 

HEATER—CATHODE VOLTAGE Ehk —100 +25 VOLTS 

OPERATING FREOUENCY 

(THIS IS NOT NECE3S A~R ICY THE UPPER 

O PERAT.I NG FREQUENCY LIMIT BUT REP—

RESENTS THE HIGHEST REPETITION RATE 

EXTENSIVELY LIFE TESTED TO DATE.) Pri SOOO CPS 

PEAK GR IO VOLTAGE 

(CONDRTIONSE)DED GRID PULSE 
egy 1~5 5OO VOLTS 

PEAK INVERSE GRID VOLTAGE egx 15O VOLTS 

HEATING FACTOR (epy X ib X prT.) Pb 1 X lOB 
CURRENT RATE OF RISE (NOTE 2) 4OO AMP ~µ SEC. 

ANODE DELAY -TIME (NOTE 3) tad O.6 µSEC. 

TIME JITTER (NOTE 4) tj 0.01 µSEC. 

AMBIENT TEMPERATURE TA —6O +125 °C 

NOTES 

TIN PULSED OPERATION r THE PEAK INVERSE VO LTAGE r E%CLUGIVE OF A SPINE OF 0.05 uSEC. MA%IMDM 
DURATION, SHALL NOT E%C ERD 500 VOLTS DURING THE FIRST 25 uSEC, FOLLOWING THE ANODE PULSE. 

ZM EAS UREM ENT MADE HET WEEN 2hA AND 70.7% POINTS. 

}ANODE DELAY TIME IS DEFINED AS THE TIME INTERVAL BETWEEN 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 WNEP.E 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. GxOwN IS THE NA%IMVM ALLOWABLE UNDER SPECIfI ED 
UNFAVORABLE OPERATING CONDITIONS. WITH SUFFICIENT GRI D.DRIVE AND WITH ANODE VOLTAGES Of A00 
VOLTS AND ABOVE, JITTER NOT E%C EEDING 0.005 µSEC. CAN BE EASILY ACHIEVED. 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA 1258 

TUNO.80L  
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, 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, AND TO 

PASS HIGH PEAK CURRENT WITH RELATIVELY LOW TUBE VOLTAGE DROP. TtiE TUBE 

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

AND PEAK CURRENTS, THUS PROVIDING A VERY FLEXIBLE CIRCUIT ELEMENT. 
TRIGj,ERING REQUIREMENTS ARE SIMPLIFIED SINCE THE TUBE OPERATES WITH ZERO 

BIAS. 

CHARGING 
CHOKE 

HIGH VOLTAGE 
POWER SUPPLY 

1L 

TRIGGER 
CIRCUIT 

CHARGING 
DIODE 

PULSE FORMING 
NETWORK 

1258 

PULSE 
TRANSFORMER 

MAGNETRON 

THE 1258 FITS 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 TEMPERATURES, A CERAMIC TYPE SOCKET SHOULD BE EMPLOYED. CONNECTIONS 

TO 7HE SOCKET SHOULD BE MADE WITH FLEXIBLE LEADS 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 BASES 

THE NOMINAL ALTITUDE RATING FOR THE 1258 IS 10,000 FEET. HOWEVER, •IF 

PROVISION IS MADE TO PREVENT ARC- QVER BETWEEN PINS, THIS TYPE WILL OPER-

ATE AT 80,000 FEET. ONE METHOD OF PREVENTING AR COVER BETWEEN PINS IS TO 

POT THE BASE END OF THE TUBE. IF THE ENTIRE ENVELOPE IS TO BE POTTED, 

M OWEVER, PRECAUTION MUST BE TAKEN TO KEEP BULB TEMPERATURE BELOW 225'C. 

CATHODE TEMPERATURE IS DETERMINED DY RMS CATHODE CURRENT AS WELL AS BY 

NEATER POWER. THE BOGEY HEATER VOLTAGE OF 6,3 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 

VARIOUS OPERATING CONDITIONS ARE SHOWN ON THE CURVES. 

~ ~ 
T UN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMfI ELD. NEW JERSEY. U.S. MAT 1, 1959 PLATE x55D2 



1258 TENTATIVE DATA 

TUMO.80L 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATION 

_ PRR 

ANODE CURRENT 
PEAK 

ANODE 
VOLTAGE 

PULSE 

MIDTN GRID DRIVE PEAK _ RMS AVG. 

(PPe) (Awpa) Iwps AC wkd.c. YOIi$ µ aww u. sec IOCTS 

5000 20.0 1.0 50. 1000 0.5 1.0 175 
10000 6.6 0.5 37. 316 0.56 2.0 175 
33000* 3.5 0.46 60. 350 0.5 BLOCKING 

OSCILLATOR 
200 

LIMITED TEST INFORMATION. 

RECOMMENDED GRID PULSE VALUES 

MIN. MAX. 

PEAK VOLTAGE ZOO 5OO VOLTS 

DRIVER CIRCUIT IMPEDANCE 2OO 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. 
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1258 
uRAPHICAL REPRESENTATION OF HEAT FACTOR 
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TENTATIVE DATA 2050 

1.156" .. 
NOM. ~' 

GLASS BULB 

TUNo•so~ 
THYRATRON 

HEATER 

6.3f10% VOLTS 0.60 AMP. 

AC OR DC 

ANY MOUNTING PCSITION 

BOTTOM VIEW 
SPECIAL SKIRTED 

SMALL SHELL LOW-LOSS 
OCTAL g PIN BASE 

66G 

THE 2050 IS A XENON FILLED FOUR ELECTRODE THYRATRON WITH NEGATIVE CONTROL 
CHARACTERISTIC. THIS TUB E. IS DESIGNED FOR RELAY APPLICATIONS FOR GRID 
CONTROLLED RECTIFIER SERVICE. WITH SHIELD GRID TYPE OF CONSTRUCTION A 
VERY LOW PRECONDUCTION GRID CURRENT FLOWS WHICH ALLOWS THE USE OF A HIGH 
RESISTANCE IN THE GRID CIRCUIT. THE GRID CONTROL CHARACTERISTIC, BECAUSE 
OF THE INERT GAS FILLING, IS INDEPENDENT OF AMBIENT TEMPERATURE OVER A 
WIDE RANGE. 

THE EFFECTIVE ANODE TO CONTROL GRID CAPACITY MAY BE REDUCED BY CONNECTING 
PIN #4 TO #8 AND CONNECTING THE GRID RESISTOR DIRECTLY AT THE SOCKE? 
TERMINAL. 

ELECTRICAL DATA 

HEATER VOLTAGE 6. 3f 10`,$ VOLTS 

HEATER CURRENT (Ef 6. 3VOLT S) 0,60 AMP. 

MINIMUM CATHODE HEATING TIME lO. SECONDS 

ANODE TO CONTROL GRID CAPACITANCE 0,26 µµf 

CONTROL GR 10 TO CATHODE (AND SHIELD GRID)CAPACITANCE 4,2 µµf 

ANODE TO CATHODE (AND SHIELD GRID)CApACITANCE 3. F. µµf 

DE- IONIZATION TIME, AppR OX. (SHIELD TIED TO CATHODE) 
WITH GRID VOLTS =-z50~ GRID RES.=i00(~Z 
ANODE VOLTS =1Z5, ANODE CURRENT =0.1 AMPS• 5O µSECONDS 

WITH GRID VOLTS =-ip, GRID RES.=1000 ~~ 
ANODE VOLTS = 125, ANODE CURRENT =p,q AMPS. ZOO µSECONDS 

IONIZATION TIME, APpROX. O.5 µSECONDS 

ANODE VOLTAGE DROP, APpROX. B VOLTS 

MAXIMUM CRITICAL GRID CURRENT (AT Ebb 460V. RMS) O.5 µAMPS, 

CONTINOEO ON PO II OWING PAGE 
 J 
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2050 TENTATIVE DATA 

TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

MECHANICAL DATA 

MOUNTING POSITION ANY 
MAXIMUM OVERALL HEIGHT V I~$ INCHES 
MAXIMUM SEATED LENGTH 3 915 INCHES 

MAXIMUM DIAMETER 1 916 INCHES 

BULB 5T- 1Z 
BASE SMALL SHELL OCTAL $ PIN 

MAXIMUM NET WEIGHT ].,~ OUNCES 

RATINGS 
ABSOLUTE VALUES 

MAXIMUM PEAK ANODE VOLTAGE 
I NrERSE 
FORWARD 

MAXIMUM CATHODE CURRENT 
PEAK 
AVERAGE 

35O 
180 

1.O 
O,Z 

1300 
650 

1.O 
O,1 

VOLTS 
VOLTS 

AMPS. 
AMPS. 

SURGE (MAX, DURATION 0.1 SECONDS) lO LO AMPS. 

MAXIMUM AVERAGING TIME 3O 3O SECONDS 

MAXIMUM NEGATIVE CONTROL GRID VOLTAGE 
BEFORE CONDUCTION -250 -250 VOLTS 
DURING CONDUCTION -LO -lO VOLTS 

MAXIMUM POSITIVE CONTROL GRID CURRENT S AVG. 
(AVERAGING TIME S 1 CYCLE) 0.01 0,01 AMPS, 

MAXIMUM NEGATIVE SHIELD GRID VOLTAGE 
BEFORE CONDUCTION -ZOO -ZOO VOLTS 
DURING CONDUCTION -lO -LO VOLTS 

MAXIMUM POSITIVE SHIELD GRIO CURRENT S AVG. 
(AVERAGING TIME~1 CYCLE) 0,01 0,01 AMPS. 

MAXIMUM CONTROL GRID CIRCUIT RESISTANCE 1.O lO MEGOHMS 

MAXIMUM HEATER-CATHODE VOLTAGE 
NEATER NEGATIVE -ZOO -LOO VOLTS 
HEATER POSITIVE Z5 'Z5 VOLTS 

AMBIENT TEMPERATURE LIMITS -75 TO+9O °C 

y INDI LATES A CNANGE. 

 J 



TENTATIVE DATA 2050 
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AVERAGE CONTROL CHARACTERISTICS 

R = 0.1 Megohms 
R9~ = 0 Ohms 

-7.5 -5.0 -2.5 0 2 5 

DC CONTROL GRID VOLTS 
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RESISTOR ;

ACCOUNT 

TUBES AND 

LIFE FOR 

VOLTS. 

2050 

OPERATIONAL RANGE OF 

CRITICAL GRID VOLTAGE 

RANGE 
MEGOHMS 

FOR ~ ~ 

r 10 

0.1 

~ 
WILL ALWAYS 

CONDUCT ~ 
`; ` 

` ` 

WILL NEVER~~ 
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DC GRID #I SUPPLY VOLTS 

TUN G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELD. NEW JERSEY, U.S.A. MAY i, 1959 PLATE #5504 



2050 TENTATIVE DATA 

i 
i 

0 
0 

0 
~
 

O
 

N
 

~
 

O
 

O
 

~
 

O
 

DC
 C
O
N
T
R
O
L
 G
R
I
D
 
MI
CR
OA
MP
ER
ES
 

2050 

AVERAGE GRID CHARACTERISTICS _ 

BEFORE ANODE CONDUCTION 

Ef = 6.3 Volts ~ 

Shield grid volts =0 
0 =Conduction Starts 

DC ANODE VOLTS - 25 
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AVERAGE GRID CHARACTE R.ISTiCS 
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TENTATIVE DATA 2050w 

GLASS BULB 

TUNo•so~ 

THYRATRON+-

HEATER 

6.3t10~ VOLTS 0.60 AMP. 

AC OR DC 

ANY MOUNTING 20SITION 

BOTTON YIEM 
SPECIAL SKIRTED 

SMALL SHELL LOW-LOSS 
OCTAL B PIN BASE 

ass 

THE 2050W IS A RUGGEDIZED, XENON FILLED, FOUR ELECTRODE THYRATRON WITH 
WITH NEGATIVE CONTROL CHARACTERISTICS. THIS TUBE IS ELECTRICALLY EQUIVA-
LENT TO THE POPULAR TYPE 2050, BUT HAS BEEN RUGGEDIZED TO PERMIT THE 
TUBE TO STAND HIGH IMPACT SHOCKS AND VIBRATION. THE DESIGN FEATURES 
STRONGER ELEMENTS AND A CUSHIONING SILASTIC RUBBER FILLING BETWEEN THE 
GLASS ENVELOPE AND THE SPECIAL SKIRTED LOW LOSS BASE. THIS TUBE IS DE-
SIGNED FOR RELAY APPLICATIONS AND FOR GRID CONTROLLED RECTIFIER SERVICE. 
WITH THE SHIELD GRID TYPE OF CONSTRUCTION, A VERY LOW PRE-CONDUCTION 
GRID CURRENT FLOWS WHICH ALLOWS THE USE OF A HIGH RESISTANCE IN THE GRID 
CIRCUIT. THE GRID CONTROL CHARACTERISTIC, BECAUSE OF THE INERT GAS 
FILLING, IS INDEPENDENT OF AMBIENT TEMPERATURE OVER A WIDE RANGE. 

THE EFFECTIVE ANODE TO CONTROL GRID CAPACITY MAY UE REDUCED BY CONNECTING 
PIN #4 TO #8 AND CONNECTING THE GRID RESISTOR DIRECTLY AT THE SOCKET 
TERMINAL. 

ELECTRICAL DATA 

HEATER VOLTAGE 6.3t 10~ VOLTS 

HEATER CURRENT (Ef=6. 3V OLTS) 0,60 AMP. 

MINIMUM CATHODE HEATING TIME LO, SECONDS 

ANODE TO CONTROL GRID CAPACITANCE 0,26 µµf 
CONTROL GRID TO CATHODE (AND SHIELD GRID)CAPACITANCE 4.2 ~t¢.r.S 
ANODE TO CATHODE (AND SHIELD GR 4D)CApACITANCE 3.6 µµf 
DE-IONIZATION TIME, APPROX, (SHIELD TIED TO CATHODE) 

WITH GRID VOLTS =-250 GRID RES.=1000) 
ANODE VOLTS =1Z5, ANODE CURRENT =0,1 AMPS. 5O µSECONDS 

WITH GRID VOLTS =-10, GRID RES.=1000 S1, 
ANODE VOLTS =1z5~ ANODE CURRENT =0.1 AMPS. LOO µSECONDS 

I ONI2ATION TIME, AppROX, O.5 µSECONDS 

ANODE VOLTAGE DROP, APPROX. S VOLTS 

MAXIMUMCCRITICAL GRID CURRENT (AT E bb 460V. RMS) Q, rj µAMPS. 

CONTINUED ON fOLI OWING PAGE 

TUNG-SOL ELECTRIC INC. KECTRON TUOE OIVIS ION OLOOMVIELD. NEW JERSEY. U.S.A. OCTOBER 1, 1959 PLATE •5621 



2050W TENTATIVE DATA 

TUNO.80L 

t ONTINUED FROM PRECEDING PAGE 

MECHANICAL DATA 

MAXIMUM SHOCK RATING 7OO G 

MOUNTING POSITION ANY 

MAXIMUM OVERALL HEIGHT 4 1/$ INCHES 

MAXIMUM SEATED LENGTH 3 9/16 INCHES 

MAXIMUM DIAMETER 1 9/16 INCHES 

BULB T—J 
BASE SMALL SMELL OCTAL g PIN 

MAXIMUM NET WEIGHT 2,5 OUNCES 

RATINGS 
ABSOLUTE VALUES 

MAXIMUM PEAK ANODE VOLTAGE 
INVERSE 350 1300 voLrs 
FORWARD 1$O 650 VOLTS 

MAXIMUM CATHODE CURRENT 
PEAK 1.O 1.O AMPS. 
AVERAGE O.2 O.1 AMPS. 
SURGE (MAX, DURATION O.i SECONDS) ZO ZO AMPS. 

MAXIMUM AVERAGING TIME 3O 3O SECONDS 

MAXIMUM NEGATIVE CONTROL GRID VOLTAGE 
BEFORE CONDUCTION —250 —250 VOLTS 

O URING CONDUCTION —LO —LO VOLTS 

MAXIMUM POSITIVE CONTROL GRID CUkRENT I AVG. 

(AVERAGING TIME S i CYCLE) 0.01 0.01 AMPS. 

MAXIMUM NEGATIVE SHIELD GRID VOLTAGE 

BEFORE CONDUCTION —ZOO —ZOO VOLTS 

DURING CONDUCTION —lO —LO VOLTS 

MAXIMUM POSITIVE SHIELD GRID CURRENT, AVG. 
(AVERAGING TIME~1 CYCLE) 0.01 0.01 AMPS. 

MAXIMUM CONTROL GRID CIRCUIT RESISTANCE 1.O lO MEGOHMS 

MAXIMUM HEATER—CATHODE VOLTAGE 
HEATER NEGATIVE —LOO —LOO VOLTS 

HEATER POSITIVE 25 25 VOLTS 

AMBIENT TEMPERATURE LIMITS —75 TO+9Q °C 

~ INDICATES A CN ANGE. 



TENTATIVE DATA 2050W 
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AVERAGE CONTROL CHARACTERISTICS 

R = 0.1 Megohms 
RgZ = 0 Ohms 
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TUN 6-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMIIElO. NEW JERSEY, U.S.A. JUNE i. 1958 PLATE NS285 



2050W TENTATIVE DATA 
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2050W 

AVERAGE GRID CHARACTERISTICS 

BEFORE ANODE CONDUCTION 

Ef = 6.3 volts ~ 
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TENTATIVE DATA 5517 

i 
t 
N 

i 

~~ 
4AX 

T-Sy 

U 

2a 
MpX. 

GLASS BULB 
SKIRTED MINIATURE 

Ci-3 

TUNIi•SOL 

HALF WAYE RECTIFIER 

MINIATURE TYPE 

COLD CATHODE 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

THE 5517 IS A GAS FILLED, COLD CATHODE, HALF WAVE RECTIFIER. THIS TUBE 
FEATURES SMALL SIZE, LIGHT WEIGHT AND INSTANT OPERATION. A STARTING 
ELECTRODE IS USED TO IGNITE THE TUBE AT RELATIVELY LOW VOLTAGE, PERMIT—
TING IT TO OPERATE OVER A LARGE PORTION OF THE AC CYCLE. ONE TUBE IN A 
HALF WAVE CIRCUIT WILL SUPPLY 10 MADC AT MORE THAN 1,000 VDC. THIS TUBE 
IS USED EXTENSIVELY FOR PHOTOFLASH WORK AND FOR OTHER APPLICATIONS WHERE 
THE NECESSITY OF FILAMENT POWER DURING STANDBY WOULD BE A DISADVANTAGE. 

MAXIMUM RATINGS 

MAXIMUM PEAK INVERSE ANODE VOLTAGE 2$00 VCLTS 

MAXIMUM STARTING VOLTAGE (WITH STARTER ELECTRODE 

CONNECTED TO ANODE THROUGH 10 MEG.OHMS)RM$ 40O VOLTS 

MAXIMUM AVERAGE ANODE CURRENT 12 MA. 

MAXIMUM PEAK ANODE CURRENT 100 MA. 

MAXIMUM TUBE DROP (AT Ib - 100 MA.) 125 VOLTS 

MAXIMUM SURGE ANODE CURRENT 300 MA. 

MINIMUM SOURCE IMPEDANCE A 5000 OHMS 

ASOU RCE IMPEDANCE MAY BE LESS THAN THAT SPECIFIED IF CIRCUIT CONSTANTS A0.E SULM TNAT NA%IYUY 
PEAK ANODE CURRENT DOES NOT E%C EED 100 YA AND TNAT A SNORT CIRCUIT CURRENT IS LIMITED TO j00 
YA. 

ELECTRICAL DATA 

AVERAGE TUBE DROP LOO VOLTS 

MECHANICAL DATA 

MOUNTING POSITION ANY 

MAXIMUM OVERALL LENGTH 2 1/4 INCHES 

SEATED LENGTH 1 7/B f 3/32 INCHES 

MAXIMUM DIAMETER 0.75 INCHES 

BULB T-5 1/2 
CAP SKIRTED MINIATURE, C1-3 

BASE MINIATURE BUTTON 7 PIN 

AVERAGE WEIGHT 0.32 OUNCES 

CONTINUED ON FOLLOWING PAGE 

TONG-SOl ELECTRIC INC. ELECTRON TUBE DIVISION BLOOYFIELD, NEN JERSEY, U.S.A. DECEMBER 1~ 19R8 PLATE •537e 



5517 TENTATIVE DATA 

ERMS 

VOLTS 

1,000 

TUN6•SOL 

figure I - HALF WAVE RECTIFIER 

Rs 

OHMS 

6,000 

RS 

RG RL CL 

MEGOHMS OHMS MFO 

12~ 100,000 2 

Figure 2 - VOLTAGE DOUBLER, FULL WAYE 

Rs 
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1.200 6,000®

D INC LUDING TRANS FORNER INPEDAN LE• 

5517 
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f2 G 
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RL 
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CL 
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1000 10 

~ RL 
CI 

Eoc loc 

VOLTS MILLIAMPS 

2550 10 

HUGE THREE j.9 NEGONN, j50V r 1/2 NATT RESISTORS IN SERIES. 



5636 
PREMIUM TUBE 

1.075
11

± .060°

1.3751
MAX. 

y
finn~'' 

mm 1.5
11

~4 ~lU _~ 

GLASS BULB 

TUNo•aot 
PENTODE 

SUBMINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

TU NG-SOL ELECTRIC INC. ELECTRON TUBE 01 VI SIOX BL OOMFI EL D. MEW JERSEY. U.S.A. OCTOBER 1. 1955 PLATE 14471 

BOTTOM VIEW 
SUBMINIATURE BUTTON 
g FLEXIBLE LEADS 

ROC 

RATINGS 
ABSOLUTE MAXIMUM VALUES 

HEATER VOLTAGE 6. 3t5~ VOLTS 

MAXIMUM HEATER- CATHODE VOLTAGE f2DQ VOLTS 

MAXIMUM DC PLATE VOLTAGE 165 VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 155 VOLTS 

MAXIMUM POSITIVE GRID #1 VOLTAGE 30 VOLTS 

MAXIMUM NEGATIVE GRID #i VOLTAGE 55 VOLTS 

MAXIMUM PLATE DISSIPATION 0.55 WATT 
MAXIMUM GRID #2 DISSIPATION 0.45 WATT 

MAXIMUM PLATE CURRENT 11 mA 

MAXIMUM GRID #2 CURRENT ~,Q mA 

MAXIMUM BULB TEMPERATURE 2ZO °C 

LIFE EXPECTANCY 
30°C AMBIENT TEMPERATURE 5 O00 HOURS 

175
°C AMBIENT TEMPERATURE 1 DQD HOURS 

6 IS ESPECIALLY SUITABLE FOR USE IN MILITARY AND 
INDUSTRIAL EQUIPMENT WHICH MAY BE SUBJECTED TO SEVERE SHOCK AND VIBRATION, 
SUCH AS AIRBORNE COMMUNICATIONS EQUIPMENT. 

DIRECT INTERELECTRODE CAPACITANCES 
MITN A MITNOUT 

SHIELD SXI ELD 

MA X~MUM GRID #1 TO PLATE D,D10 Q,Q3Q uµf 

MAXIMUM GRID #3 TO PLATE ]„10 1.10 uuf 
MAXIMUM GRID #i TO GRID #3 0.15 D.17 w.cf 
GRID #1 TO ALL OTHER ELECTRODES (RATED) 4.O 4.O uuf 

MINIMUM 3,5 ___ ,~,f
MAXIMUM 

4 
5 ___ uuf 

GRID #3 TO ALL OTHER ELECTRODES (RATED) 4.O 3.S uuf 
MINIMUM 3.5 ___ ,,., f 
MAXIMUM 4,5 ___ iluf 

PIMINIM~MAIL OTHER ELECTRODES (RATED) 3.4 1.9 Wlf 

MAXIMUM 
3~9 

-__ uLLf 

RATINGS 
ABSOLUTE MAXIMUM VALUES 

HEATER VOLTAGE 6. 3t5~ VOLTS 

MAXIMUM HEATER- CATHODE VOLTAGE f2DQ VOLTS 

MAXIMUM DC PLATE VOLTAGE 165 VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 155 VOLTS 

MAXIMUM POSITIVE GRID #1 VOLTAGE 30 VOLTS 

MAXIMUM NEGATIVE GRID #i VOLTAGE 55 VOLTS 

MAXIMUM PLATE DISSIPATION 0.55 WATT 
MAXIMUM GRID #2 DISSIPATION 0.45 WATT 

MAXIMUM PLATE CURRENT 11 mA 

MAXIMUM GRID #2 CURRENT ~,Q mA 

MAXIMUM BULB TEMPERATURE 2ZO °C 

LIFE EXPECTANCY 
30°C AMBIENT TEMPERATURE 5 O00 HOURS 

175
°C AMBIENT TEMPERATURE 1 DQD HOURS 

LON TINGED ON FOLLOWING PAGE LON TINGED ON FOLLOWING PAGE 

TU NG-SOL ELECTRIC INC. ELECTRON TUBE 01 VI SIOX BL OOMFI EL D. MEW JERSEY. U.S.A. OCTOBER 1. 1955 PLATE 14471 



5636 
PREMIUM TUBE 

~  ruNc•so~ 
CONTINUED FROM PRECED .`NG PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS B
DUAL CONTROL AMPLIFIER 

HEATER VOLTAGE 6.3 6.3 VOLTS 

HEATER CURRENT 0.15 0.15 AMP. 

DC PLATE VOLTAGE lOO ZOO VOLTS 

DC GRID #1 VOLTAGE O O VOLTS 

OC GRID #2 VOLTAGE lOO LOO VOLTS 

DC GRID #3 VOLTAGE —1 CATHODE POTENTIAL 

CATHODE RESISTOR j5O 15O OHMS 

PLATE CURRENT 4.O 5.3 mA 
GRID #2 CURRENT 5.$ 3,6 mp 
GRID #i TR ANSCONDUCTANCE 1 95O 3 ZOO uMHOS 

GRID #3 TRANSCONDUCTANCE 950 500 µMHOS 
PLATE RESISTANCE O.O Fj 0.11 MEGOHM 

GRID #1 VOLTAGE FOR Ib = 10 uA. --- —7,5 VOLTS 
GRID #3 VOLTAGE FOR Ib = 10 llA. —8,Q --- VOLTS 

NOISE OUTPUT VOLTAGE (MA%.)C --- GO mV 

MIXER 
HEATER VOLTAGE 

HEATER CURRENT 

DC PLATE VOLTAGE 

DC GRID #2 VOLTAGE 

GRID #3 VOLTAGE: 
DC 
AC 

C ATMOOE RESISTOR 

PLATE CURRENT 

GRID #2 CURRENT 

PLATE RESISTANCE 

CONVERSION TRANSCONDUCTANCE 

6.3 vaLTs 
0.15 AMP. 

lOO VOLTS 

ZOO VOLTS 

O VOLTS 
15 voLrs 

15O OHMS 

3.5 mA. 

5.7 mA 
320 000 OHMS 

1 280 µMHos 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Ef = 6.jV; Ep = 100 Vdc; Ecl = Ovdc; Ecp = 100 Vdc: Ecj = OVdc; Ehk = QV. Rk = 150 Ohms 

(E%C EPT Ap NODI FIEO BEL OwI 

CONTINUED ON FOLLOWING PAGE 

NDIVIDUAL PROD. AVERAGE INDIVIDUAL 
MIN. NA%. MIN. MA%. MIN. NA%. 

HEATER CURRENT 140 160 144 156 138 164 mA. 

HEATER CATHODE LEAN AGE 
°nx=tsoov.) --- t5.0 t10 µAds 

GRID #1 CURRENT 
(R9j =1.0 MEGOHM) 0 -0.3 --- --- O -0.9 µAdc 

PLATE CURRENT 3.7 6.9 4.6 6.0 --- --- mA 

GRID #1 TR ANSCONDUCTANCE 2700 4000 2900 3500 --- 20D PEH CENT 

15E PERCENT 

CUT—OFF PLATE CURRENT 
Ec1 = —7. 5; RH = O O lOO ItAdc 

INSULATION OF ELECTRODESF
GRID #1 TO ALL lOO --- MEGOMMS 
PLATE YO ALL LOO --- MEGONMS 

GRID #2 CURRENT 2.8 5.4 mA 

GRID #1 EMISSION G

RR = O; Rg1 = 1.0 MEG. ) O -0.5 µAdc 
GRID #1 TRANSCONDUCTANCE 
(Ef = 5. 7V.) 15 15 PERCENT 

GRID #3 TRANSCONDUCTANCE 
(EC3 = —s.ov.) 500 1800 µMHOS 

CONTINUED ON FOLLOWING PAGE 



5636 
PREMIUM TUBE 

TUNo•ao~ 
CONTINUED FROM PRECEDING PAGE 

SPECIAL REQUIREMENTS 

MINIMUM MAXIMUM 

AF NOISEH
(Esl q = 70 mvac Ec2 = 19 V, 
RP = 0.2 ME G.; Rq9= q,1 ME G; 
Rq2 = 1000 ~ Cg = 1000µf. 17 VU 

LOW PRESSURE VOLTAGE BREAKDOWN 
(PRESSURE = 55 +Smm Hq; VOLTAGE = 3O0VAC 

VARIABLE FREQUENCY VIBRATION K
(F = 10CP S- 4G TO F = $OCPS - 10G) 

LOW FREQUENCY VIBRATIONL
(F = 40 CPS, G = 15; Rp 10K; CK = 1, OOOµf) ---

SUBMINIATURE LEAD FATI GUEI"i LI 
SHOCK N
(HAMMER ANGLE =30D; Ehk = +iOOV; Rqi =0.1ME G)---

VIBRATIONAL FATI GU EP
(G= 2. 5; FIXED FREQUENCY; F = 25 MIN-60 MAX.) ---

POST SHOCK & VIBRATION FATIGUE TEST END POINTS 
LOW FREQUENCY VIBRATION 
HEATER CATHODE LEAKAGE 
~ TRANSCONDUCTANCE (i) OF INDIVIDUAL TUBES 

i HOUR STABILITY LIFE TEST 
(Ehk + 200V; Rq1 = 1.0 ME G.) 

STABILITY LIFE TEST END POINTS 
~ GRiD #1 TRpNSCONDU CTANCE OF INDIVIDUAL TUBES ---

100 HOUR SURVIVAL RATE LIFE TEST 
(STABILITY LIFE TEST CONDITION OR EQUIVALENT)---

SURVIVpL RATE LIFE TEST END POINTS 

(GRID #i TRANSCONDUCTANCE 23rJO 
HEATER CYCLING LIFE TEST 
(Ef = 7.OV; 1 MIN. ON - 4 MIN. OFF; 

Ehk = 140Vac; Ec1 =Ec2 - Ecg = Eb - O) 2500

NOTES 

60 

200 
t 20 

15 

mvac 
ARCS 

mvac 
µA• 
PERCENT 

PERCENT 

µMHOS 

CYCLES 

A WI TM SMI ELD OF 0.405" INSIDE DI ANETER CONNECTED TO CATHODE. 

B AIL VOLTAGES ARE REFERENCED TO TXE NEGATIVE END OF TXE CATHODE RESISTOR. 

C ACROSS PLATE RESISTOR OF 10,000 OXN S, WI TX APPLIED VIBRATIONAL ACCELERATION OF 15 G. AT NO 
CYCLES PER SECOND. 

DSI NGLE TUBE CXAMGE IM TR AXSCOXDU CTANCE FROM INI TI IL REA0I NG. 

E AVENA GE CXAN GE IN TRANSCOXDUCTAMCE. 

F SfE XIC—E-1L 4.8.2 

GP RIOR TO TXIS TEST TUBES SX ALL BE PREHEATED FOR A PERI00 OF 5 MINUTES UXD ER CONOI TIOXS LI STEO 
BELOW. TEST IMMEDIATELY AFTER PREXEATING. TXREE MINUTE TEST IS NOT ALLOWED. GR10 EMISSION 
SMALL 8E TN E.LAST TEST OM THE SAMPLE SELECTED FOR THE GR10 EMISSION TEST. Ef = T.5 V, 
Etl= 0 Vde, Ec2 = 100 Vd~, Ecj = 0 Vdc, Eb = 100 ydc, RN = 150 OXY S, Rgl = 1.0 YE G. 

H SEE MIL—E-1L 4. 10.j.2 

UTXERJ= SX ALL BE XO EVIDENCE OF ARCING OR CORONA BETWEEN ANODE PINS AND ADJ ALENT PINS WI TX XO 
OTHER YOL TAGES APPLIED. 

N SEE MIL—E-1G 4. 9. 20.j XO VOLTAGES —POST SMOCK AND VIBRATIONAL FATIGUE iE ST END POINTS 
AP PL 7. 

L SEE YIL—[-1C 4.9.19.1 

M 
SEE MIL—E-1C w. 9. 5.3 

N SEE MIL —E-1C 4.9.20.5 

P 
SEE MIL—E-1C 4.9.20.6 

TU XG—SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOYFI EL D, MEW JERSEY, U.S.A. JANUARY 1, 1957 PLATE N4859 



5636 
PREMIUM TUBE 
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5639 
PREMIUM TUBE 

TUNo•so` 

~ MAXIE 

1 
311 

~~ 

MAX. 

IlI M IN. 
X10 0~ ~_ 
pl IA 

GLASS BULB 

PENTODE 

SUBMINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.45 AMP. 

AC CR DC 

ANY MOUNT4NG POSITION 

BOTTOM VIEW 
SUBMINIATURE BUTTON 
g FLEXIBLE LEADS 

8 Dl 

THE 5639 IS A RUGGEDIZED PENTODE IN THE 8 LEAD BUTTON SUBMINIATURE CON-
STRUCTIOPi, IT IS DESIGNED FOR USE IN BROAD BAND AMPLIFIER APPLICATIONS 
SUCH AS IN RACAR AND VIDEO AMPLIFIER SERVICE. CONTROLS ON THE PRODUCT 

AVERAGE FOR HEATER CURRENT ASSURE THAT THIS CHARACTERISTIC 'NILE REMAIN 

WELL CENTERED. SINCE IT MUST BE ABLE TO WITHSTAND SEVERE MECHANICAL 
TESTS TO MEET TEST SPECIFICATIONS, THE 5639 IS ESPECIALLY SUITED FOR USE 
IN INDUSTRIAL A}JD MILITARY AIRBORNE EQUIPMENT WHICH MAY BE SUBJECTED TO 
SEVERE SHOCK AND VIBRATION. 

DIRECT INTERELECTRODE CAPACITANCES 

M AXIN!UM GRID #1 TO PLATE (RATED} 

M ITHOUT 
SHIELD 

M ITN A 
SHIELD 

G.18 0.13 uuf 
INPUT: (RATED) 9.O 9.O ~.uf
MAXIMUM --- lU.O µµf 
MINIMUM _ $,0 uuf 

OUTPUT: (RATED) 4.6 8.O uuf 
MAXIMUM --_ 9.O µµf 
MINIMUM 7.O µµf 

RATINGS 
ABSOLUTE MA%IMUM VALUES 

HEATER VOLTAGE 6.3t 5;6 VOLTS 

MAXIMUM OC PLATE VOLTAGE 165 VOLTS 

MAXIMUM DC GP.ID #i VOLTAGE O VOLTS 
M AX fMUN. DC GRID #2 VOLTAGE 155 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE t2OO VOi TS 

MAXIMUM GRID #1 RESISTANCE O.5 MEG 

MAXIMUM DC CATHODE CURRENT 4O [AA 
MAXIMUM PLATE DISSIPATION 3.5 WATTS 
MAXIMUM GRID #2 DISSIPATION 1.O WATT 

MAXIMUM BULB TEMPERATURE tZZO °C 

MAXIMUM ALTITUDE 6O OOO FEET 

LIFE EXPECTANCY (30°C AMBIENT TEMPERATURE) 5 OOO HOURS 

CONTINUED ON FOLLOWING PAGE 

TU X G-BOL EL ELTRIC INL. ELECTRON TUBE DIVISION BL OOMFIEL O, MEW JERSEY, U.S.A. OCTOBER 1, 1955 PLATE •4475 



5639 
PREMIUM TUBE 
~  TUNO•=OL 

CONTINUED FROM PRECEGIMG PNGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
HEATER VOLTAGE 

DC PLATE VOLTAGE 

DC GRID ;t2 VOLTAGE 

CATHODE BIAS RESISTOR 

PLATE CURRENT 

GRID #!2 CURRENT 

TRANSCONDUCTANCE 

PLATE RESISTANCE 

GRID yi VOLTAGE FOR lOua PLATE CURRENT 

NOISE OUTPUT VOLTAGE (MAXIMUM)B

6,3 voLTs 
15O VOLT; 

LOO VOLTS 

LOO OHMS 

21 mA 

4,0 mA 

9 OOO IA MHOS 

50 000 oHMs 
—14 VOLTS 

200 my 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Rk = 100 ONN S. Ef = 6, jV, Ep = 150 Vdc, E cl Ovdc, E c p = 100 Vdc, Eby = OV 

E %CEPT NS NO DI FIEO BELOW 

I MITIAL S00 HOUR LIFE TEST 

INDIVIDUAL PR00. AVG. INDIVIDUAL 
MIN. MAX. MIN. HA%. MIN. MAX. 

HEATER CURRENT 420 4$O 432 46$ 414 492 mA 

HEATER—CATHODE LEAKAGE 

(Ehk =Y 100Vdc) 15 60 uAdc 

GRID #1 CURRENT 

(Rg1=1.0 MEG.) 0 —1.O O —2.O LL Adc 

PLATE CURRENT (i) 14.0 2$.O --- --- mAdc 
PLATE CURRENT (2) 
(Eci=-i 4.OVdc, Rk=O) --- 75 --- -- LLAdc 

TRANSCONDUCTANCE (i) 75GO 1O 50O --- µMHOS-- 2Oo PERCENT 
~AVG. TRANSCOND'J (:TANCE (ll--- --- --- --- 15 PERCENT 
INSULATION OF ELECTRODESE

R (g1—all) l0O ~ MEGCMMS 

R(p—all) 100 jFO MEGOHMS 

POWER OUTPUTE

(Esiy=2.OVac, Rp=9000) 0,75 _. WATT 

SCREEN GRID CURRENT 2.O 6.O mAdc 
TRANSCONDUCTANCE (zJ 
(Ef =5.7 V) lO 15 PERCENT 

GRID EMISSION H
(Ef =7. SV, Eci=l4Vdc, 
Rgi=1.0 meq., Rk=O) 0 —2.0 µAdc 

PLATE RESISTANCE 0.040 ___ ___ MEGOHM 

SPECIAL REQUIREMENTS 

CONTINUITY AND SHORTS 

AF NOISE K
(Esiq = 200m Va c, Ec2=100vdc, Ec1=- 2. SVdc, Rqi=0.5 me g., 
Rq2=0.01 me g., Rp=2000, RK=O, cqz=4µf) 

LOW PRESSURE VCLTAGE BREAKDOWN 
(PRESSURE =55tSmm mercury, VOLTAGE =}pOVac) 

VARIABLE FREQUE NC'Y VIBRATIONM
(NO VOLTAGES: POST SHOCK AND VIBRATIONAL 
FATIGUE TEST ENO POINTS APPLY) 

LOW FREQUENCY VIBRATION NP 

(Rp=2000, Ck=10Ci0u f, G=iS, F=40 cps) 
SUBMINIATURE LEAD FATICUEQ 

SHOCK R
(HAMMER ANGLE=}O°, Ehk= lOOVdc, Rqi=0.1 me y.) 

VIBRATIONAL FATIGUE 
(G=Z,.S~ FIxED FREQUENCY; F=25 min., 60 mn x.) 

HIN. nAx. 

17 vu 

___ 1.00 mvac 

4 --- ARCS 

CONTINUED OM FOLLOWING PAGE 



5639 
PREMIUM TUBE 

TUNG•:OL  

CONTINUED FROM PRECEDING PAGE 

SPECIAL REQUIREMENTS — coNT'D. 

MIN. MAX. 

POST SHOCK AND VIBRATIONAL FATIGUE TEST END POINTS 
LOW FREQUENCY VIBRATION 
HEATER CATHODE LEAKAGE (Ehk=flOpVdc) 
t7 TRANSCONDUCTANCE (1)  OF INDIVIDUAL TUBES 

1 HOUR STABILITY LIFE TEST 

(Ehk= 200Vdc, Rq1=0.5 me q., TA=Room ) 

STABILITY LIFE TEST END POINTS 
[, TRANSCONDUCTANCE (1) INDIVIDUAL TURFS 

iQQ HOUR SURVIVAL RATE LIFE TEST 
STABILITY LIFE TEST CONDITIONS OR EQUIVALENT 

SURVIVAL RATE LIFE TEST END POINTS 
CONTINUITY AND SHORTS 
TRANSCONDUCTANCE (1) 

HEATER CYCLING LIFE TEST 

(Ef=7.OV, 1 min. nn, 4 min. off, Ehk=140Vac, 
E c1=Ec2=Eb=0 ) 

INTERMITTENT LIFE TEST 
STABILITY LIFE TEST CONDITIONS 

(T—BULB=+220
° C 

min.) 

NOTES 

6750 

350 mvac 
t4O µAdc 

20 PERCENT 

10 PERCENT 

--- µMHOS 

A WI TN SHIELD OF 0.405" INSIDE 01 AN ETER CONNECTED TO CATHODE. 

B 
ACROSS A PLATE RESISTOR OF 2,000 OHMS WI TN APPLIED VIBRATIONAL ACCELERATION OF 15g AT 40 
CYCLES PER SECOND. 

Cf.M ANGE IN Tft AN SCO XOUCTANCE I11 OF INDIVIDUAL TUBES. 

E SEE MIL-E-1C 4.8.2 

FSEE MIL-E-1C 4.10.16.1 

f, 
TR AN SCONDULTANCE f21 IS THE PERCENT CHANGE IN TR AN SCONDUCTAN CE 11I OF AN INDIVIDUAL TUBE TYPE 
RESULTING FROM THE CHANGE IN Ef. 

H 
PRIOR TO THIS TEST TUBES SMALL BE PR EX EATED 5 MINUTES AT CONDITIONS INDICATE D. TEST WI TXIN j 
S ECOXOS AFTER PRENEATI MG. TNpEE MINUTE TEST IS NOT PERMITTED. GRID EMISSION SN ALI BE THE LAST 
TEST PERFORM EO ON 7HE SANPCE SEI ECTED FUR THE GRID EMISSION TEST. LO NDI TIOXS FOR TEST ARE AS 
FOLLOWS: Ef=7. 5V, ECL-OVtic, Ec2=100yd c, Ecj=OVtic, Eb=150 Vd c, Rk=100 OHMS, Rg1=0.,5 ME G. 

SEE MIL-E-1C 4.7.5 

N SEE MIL-E-1C 4. 10. j.2 

L TtlERE SN ALL BE NO EVIDENCE OF ARCING OR CORONA BETWEEN ANODE PINS AXD ADJACENT PINS WITX XO 
OTHER VOLTAGE APPLIED. 

M 
SEE MIL-E-1C 4.9,20.3 

N SEE MIL-E-1C 4. 9. 
19.1 

P FOR VI Bp ATI ON TESTS, THE IMPEDANCE OF THE PLATE VOL TAGF SUPPLY IAND SCREEN VOLTAGE SUPPLY IF 
ONE IS IXDI CATEDI SN ALL MOT E%GEED TN AT OF A 401st CAPACITOR AT 10 CPS. 

QSEE MIL-F_1C 4. 9. 5.j 

R SEE MIL-E-1C 4.9.20.5 

SSEE MIL-E-1C 4.9.20.6 

TU NCr SOL EL EC TflIC INC. ELECTRON TUBE DIVISION BL OOMFI EL C, MEW JERSEY, U.S.A. JAMU ART 1, 1957 PLATE 14862 
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PREMIUM TUBE 

100 

w 75 

W 
d 
s 
a 
J 
J 

~ 50 
a 

W 
r a 

'' 25 

00 

~~ 
s

50 100 150 
PLATE VOLTS 

200 

-1 

_Z 

-3 
4 

-5 

-6 

5639 
PENTODE 

Et 6.3 Volts 

EcZ 100 Volts 

h
250 

100 

75 
y 
W 

W 
d 
f 
Q 

J 

~ 50 

N 

H 

5639 
PENTODE 

Et = 6.3 Volts 
EoZ - 100 Volts 
----Ice 

Ics 

1

ti 

1 

- 
~~+  ~ •,~ ~~ 

~?~~ E_s=~ —_"' ECi-t4 

-2 

~~
25 50 76 100 125 

PLATE VOLTS 

l l l l I l l l l l l l l i l ~ l l l l l l l l l -



5639 
PREMIUM TUBE 
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TENTATIVE DATA 

TUNG•SOL 

5639WA 

---s 4.00 MAX 

r 
!.75011
MAX. 

GLASS BULB 

PENTODE 
SUBMINIATURE TYPE 

HEATER 

AC OR DC 

BOTTOM VIEW 
SUBMINIATURE BUTTON 

8 PIN BASE 

0.017" TINNED FLEXIBLE LEADS 

8DL 

THE 5639WA IS A HEATER-CATHODE TYPE VIDEO AMPLIFIER PENTODE OF SUBMINIA-
TURE CONSTRUCTION. IT IS DESIGNED FOR WIDE BAND, RF OR VIDEO POWER AMPLI-
FIER SERVICE IN EQUIPMENT WITH LOW PLATE SUPPLY VOLTAGES. IT IS SUITABLE 
FOR SERVICE WHERE SEVERE CONDITIONS OF 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 
SUBMINIATURE SOCKETS MAY BE USED BY CUTTING THE LEADS TO A SUITABLE 
LENGTH. 

RATINGS 
MECHANICAL 

MAXIMUM IMPACT ACCELERATION (SHOCK TEST -NOTE 3) 

MAXIMUM UNIFORM ACCELERATION ICENTRIFU CF TEST-NOTE 4) 

MAXIMUM VIBRATIONAL ACCELERATION (96 HOUR FATIGE TEST-NOTE 5) 

MAXIMUM BULB TEMPERATURE 

RATINGS 
AND NORMAL OPERATION 

450 G 

1000 G 

2.5 G 

220 'C 

NORM. 
TEST NORM. 

CONDI- OPERA-
MIL-E•1 DES. TIONS 710N DES. MIL-E•i 
SYMBOL MIN. (NOTE 7) (NOTE 6) MAX. UNITS 

HEATER VOLTAGE (NOTE 6) Ef: 6.0 6.3 6.3 6.6 V 

PLATE VOLTAGE Eb; --- t50 150 250 Vdc 

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

GRID #i VOLTAGE Ec1: —55 0 0 0 Vdc 
GRID #2 VOLTAGE Ec2: --- 100 100 155 Vdc 

PLATE DISSIPATION Pp: --- 3.15 3.5 W 

GRID #2 DISSIPATION Pg2: 0.4 1.0 W 

GRID #1 CIRCUIT RESISTANCE Rg1: --- --- 0.5 MEG. 
HEATER-CATHODE VOLTAGE Ehlc: —200 +200 Vdc 

CATHODE CURRENT Ik: --- --- --- 40 mAdc 

~CATH ODE RESISTANCE Rlc: 100 100 --- OHMS 

PLATE CURRENT (1) Ib(t): --- 21.0 mAdc 

GRID #2 CURRENT Ic2: 4.0 mAdc 

TRANSCONDUCTANCE (1) Sm(I): 9000 pMHOS 

PLATE RESISTANCE rp; --- --- 0.05 MEG. 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIEID, 
NEW JERSEY, U.S.A. JANUARY 1, 19fi0, PLATE W5T29 



5639WA TENTATIVE DATA 

TUNO.80~ 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS)

AOL MI L•E•1 MILE •1 
TEST % SYMBOL MIN. LAL BOG UAL MAX ALD UNITS 

MEASUREMENTS ACCEPTANCE 

TESTS PART 1 
COMBINED AQL=1.096 EX CLUDING MECH. AND INOPER ATIVES 

HEATER CURRENT: 0.4 If: 427 --- --- --- 473 --- mA 

HEATER-CATHODE 
LEAKAGE: 

Ehk=+100 Vdc Ihk; 10 µAdc 

Ehk=-100 Vdc 0'4 Ihk: 10 µAdc 

GRID CURRENT: 

Rg=1.OMEG. 0.4 Ic(1): --- --- -1.0 µAdc 
PLATE CURRENT (1): 0.4 Ib(1): 14.0 21.0 2f).0 mAdc 

PLATE CURRENT (2): 

Ect =-14.0 Vdc 0.4 Ib(2): --- --- --- --- 50 --- µAdc 

TRANSCONDUCTANCE (1 ); 0.4 Sm(1): 7500 --- 9000 --- 10500 --- µMHOS 

CONTINUITY AND SHORTS 
(NOTE 11) 

INOPERATIVES: 
MECHANICAL: 

ENVELOPE (8-4) 

MEASUREMENTS ACCEPTANCE 
TESTS PART 2 

INSULATION OF 

ELECTRODES: 
Ef=6.3 V 
Eg1,-a)1=-100 Vdc Rg1-all; 250 
Ep-a11=-300 Vdc Rp-all: 250 

POWER OUTPUT: 
Esig=2.0 Vac; Rp= 

9000 OHMS 2.5 Po: --- W 
SCREEN CURRENT 2.5 Ic2: 6.0 mAdc 

TRANSCONDUCTANCE (2): 
Ef=5.7 V (NOTE 9) 

GRID EMISSION: 
Eb=250 Vdc; Rg=1.0 

MEG: Rk=390 OHMS: 
Ec2=150 Vdc; Ef=7.5 V; 

PREHEAT SMIN. AT Ec1= 
=0: TEST AT Ec1=-20 Vdc 6.5 Ic(2): --- -2.0 --- µAdc 

AF NOISE: 
Esig= 200mVec; Ecc2= 
100 Vdc; Ec1=-2.5 Vdc; 

Rgt=0.5 MEG.; Rg2=0.01 
MEG.; Rp=2000 OHMS; Rk= 
0; Cg2=4µf 2.5 EB: --- 17 VU 

PLATE RESISTANCE: 6.5 gyp: 0.040 --- --- MEG. 
CAPACITANCE: Cgp: --- --- 0.13 µµf 

CAPACITANCE (NOTE 2) 6.5 Cin: 6.0 9.0 10.0 µµf 

CAPACITANCE: Cout: 7.0 8.0 9.0 µµf 

LOW PRESSURE 

VOLTAGE BREAKDOWN: 

PRESSURE=21±3mmHg: 
VOLTAGE =300 Vac 6.5 --- --- --- --- ---

2.5 

10 --- PERCENT 

~/ 

L/ 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA 5639WA 

TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS - ccot ~d• 

TEST 

MEASUREMENTS ACCEPTANCE 

AOL MIL-E-1 MIL-E-1 
SYM80L MIN LAL BOG UAL MAX ALD UNITS 

TES75 PART 2 (CONT'D.) 
COMBINED AOL=I.OR EXCLUDING MECH. AND INOPE RATIVES 

VIBRATION (2): 2.5 Ep: 

F=40 Cps; G=15; Rp= 

2000 OHMS 

VIBRATION (3): 

F=70-2000 cps; G=15; T= 

3 MIN. Rp=2000 OHMS 

POSITIONS X1 AND X2 

ONLY 6.5 ep; my 

PEAK TO 

OPERATION TIME: PEAK 

(NOTE 11) 4.0 t: sec. 

DEGRADATION RATE 

ACCEPTANCE TESTS 

SU F3AINIATURE LEAD 
FATIGUE: --- arcs 

SHOCK (1); 
Ehk=+ 100 Vdc; Rg= 

0.1 MEG: HAMMER 

ANGLE = 30° (NOTE 3) 20 ---

FATIGUE (i): 

96 HOURS; G=2.5: FIXED 
FREQUENCY: F =25 MIN., 
60 MAX. (NOTE 5) 

SHOCK 12): 
Ehk=+100 Vdc; Rg= 

0.1 MEG.; HAMMER ANGLE= 
120•+ RUBBER PAD:G = 

75: t=10 MILLISECONDS 
(NOTE 13) 20 ---

FATIGUE (2); 

6 HOURS: G=10: F=130 - 
2000- 130 cps; (NOTE 12) 

POST SHOCK (1) & (2) AND 
FATIGUE Ii) & (21 TEST 
END POINTS: 

F=qO Cps; G=15; Rp= 

2000 OHMS 
VIBRATION (2): --- EP: 

HEATER-CATHODE 
LEAKAGE: 

Ehk=+100 Vdc --- Ihk: --- --- 20 µAdc 

Ehk=-100 Vdc --- Ihk: --- --- 20 --- µAdc 

CHANGE IN TRANSG. 11) 
OF INDIVIDUAL TUBES 

Ef=5.3 V _-- ~ tSm(1): --- --- --- --- 15 PERCENT 

GRID CURRENT (1 ); ___ 
GLASS STRAIN 

IcL --- --- --- -3.0 ___ µAdc 

(THERMAL SHOCK): --- ---

CONTINUED ON FOLLOWING PAGE 

 J 
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5639WA TENTATIVE DATA 

TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

CNARACTERISTICS AND QUALITY CONTROL TESTS - conf'd. 

TEST 

ACCEPTANCE LIFE TE5T5 

ALLOWABLE DEF. 
PER CHARACTER. 

1st COMB. 
SAMPLE SAMPLES 

HEATER CYCLING 

LIFE TEST: 

Ef=7.0 V; E6=Ec1=Ec2= 

0 V; 1 MIN. ON 4 MIN. 
OFF: Ehk=140 Vac ---

HEATER CYCLING LIFE TEST END POINTS: 

HEATER CATHODE LEAKAGE: 
Ehk=+100 Vdc 

Ehk=-100 Vdc 

2 & 20 HOUR STABILITY LIFE 

TEST: 

E6=250 Vdc ;Ec2= 150 Vdc; 

Rk = 390 OHMS: TA =ROOM: 
Rg= 0.47 MEG. Ehk=+200 Vdc 

2 & 20 HOUR STABILITY LIFE 

TEST END POINTS 

CHA NCB IN TRANSCONDUCTANCE 

(1) OF INDIVIDUAL TUBES: 
(TYPICAL SAMPLE SIZE = 50 

TUBES) 

100 HOUR SURVIVAL RATE 
Eb =250 Vdc: Ec2 =150 Vdc; 

Rk =390 OHMS: TA =ROOM: 
Ehk =+'200 Vdc; Rg = 0.47 MEG. 

100 HOUR SURVIVAL RATE LIFE 

TEST: 

(TYPICAL SAMPLE SIZE _ 
200 TUBES) 
INOPERATIVES: 
TRANSCONDUCTAN CE (i): 

200 HOUR INTERMITTENT 
LIFE TEST 11): 

E6=250 Vdc; Ec2 =150 Vdc: 
Rk =390 OHMS: TA =ROOM: 
Ehk =+200 Vdc: Rg=0.47 M EG. 

200 HOUR INTERMITTENT LIFE 

TEST (t) END POINTS: 
(TYPICAL SAMPLE SIZE = 10 

TUBES 1st SAMPLES, 40 TU BES 
tad SAMPLE ) 

INOPERATIVES: 

GRID CURRENT (1); 1 3 
HEATER CURRENT: 1 3 

CHANGE IN TRANSC. (1) OF 
INDIVIDUAL TUBES: 1 3 

TRANSCONDUCTAN CE (2) 

(NOTE 9) 1 3 

AOL MIL-E-1 MIL-E-1 
SYMBOL MIN MAX UNITS 

1.0 ---- 2000 --- CYCLE 

--- Ihk: --- 20 µAdc 
--- Ihk: ___ 20 µAdc 

1.0 p tSm(1):--- 10 PERCENT 

--- ---- --- --- ---
0.65 ---- --- --- ---

7.0 Sm(1): 6750 --- µMHOS 

Ic(1 ): 0 —2.0 µAdc 
If; 414 492 mA 

--- ~smlt):---

CONTINUED ON FOLLOWING PAGE 

oE~sm 
(2I: 

20 PERCENT 

20 PERCENT 



TENTATIVE DATA 5639WA 

TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS • eont'd. 

TEST 

ACCEPTANCE LIFE 

TESTS (CONT'DJ 

HEATER-CATHODE 
LEAKAGE: 
Ehk=+100 Vdc 

Ehk=-100 Vdc 

ELECTRODE INSULATION: 
gull 

pall 

TOTAL DEFECTIVES: 

INTERMITTENT HIGH TEMPERA-
TURE LIFE TEST (2); 

T BULB = 220° C; Ehk=+200 
Vdc; Rg= 0.5 MEG. 

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

(TYPICAL SAMPLE SIZE _ 
20 TUBES 1st SAMPLE, 
40 TU ~S 2ad-SAM PLE) 

ALLOWABLE DEF. 
PER CHARACTER. 

1st COMB. 
SAMPLE SAMPLES 

1 3 

1 3 

3 6 

AOL MI L•E•1 MIL•E•1 
R SYMBOL MIN MAX UNITS 

Ihk; 20 µAdc 

Ihk; 20 µAdc 

RgT-all: 50 MEG. 
Rp-all: 50 MEG. 

INOPERATIVES: 1 3 ---- --- --- ---
GRID CURRENT: 1 3 Ic1: --- —2.0 µAdc 

HEATER CURRENT: 1 3 If: 414 492 mA 
CHANGE IN TRANSC. (1) OF 
INDIVIDUAL TUBES 1 3 ptSm(1): --- 20 PERCENT 
TRA NSCON W CTAN CE (2) 

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

LEAKAGE: 
Ehk=+100 Vdc 1 9 --- Ihk: 20 µAdc 

Ehk=-100 Vdc --- Ihk: 20 µAdc 

INSULATION OF ELECTRODES: 

g1-all 1
3 

Rgt-all; 50 --- MEG. 
p-all Rp-all: 50 --- MEG. 

TRANSC. (1) AVG. CHANGE.: Avg.4t --- 15 PERCENT 
TOTAL DEFECTIVES: 3 6 ---- --- --- ---

1000 HOUR INTERMITTENT HIGH 
TEMPERATURE LIFE TEST (2) 
END POINTS: 

(TYPICAL SAMPLE SIZE = 20 
TU BES 1st SAMPLE: 40 TU 6E5 
2nd SAMPLE) --- ---- --- --- ---

INOPERATIVES: 1 3 ---- --- --- ---
GRID CURRENT (1): 1 3 Ic1; --- —2.0 µAdc 
HEATER CURRENT: 1 3 If; 414 496 mA 

TRANSC. (1) CHANGE OF 
INDIVIDUAL TUBES 1 3 4tSm: 25 PERCENT 

TRANSCON DUCTANCE 12): 
(NOTE 9) 1 3 4EfSm(2):--- 20 PERCENT 

HEATER-CATHODE LEAKAGE: 
Ehk=+100 Vdc Ihk: --- 20 µAdc 
Ehk=-1 o0 vdc 1 S 

Ihk; 20 µAdc 

CONTINUED ON FOLLOWING PAGE 

TUNG-BOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY, U.S.A. JANUARY 1, 1960, PLATE W51j1 



5639wA TENTATIVE DATA 

r  TUNG•80L  ~ 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTSI - cont'd. 

TEST 

ACCEPTANCE LIFE 

TESTS (CONT'D.) 

ALLOWABLE DEF. 

PER CHARACTER. 

Lt COMB. 

SAMPLE SAMPLES 

AQL MI L•E-1 Mll-E-1 

% SYMBOL MIN MAX UNITS 

ELECTRODE INSULATION: 

gt-all: 2 5 Rgl•all: 25 MEG. 

pall 4 Rp-all; 25 MEG. 

TOTAL DEFECTIVES: 4 8 ---- --- ---

NOTES 

NOTES: 

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

2. WITH A CYLINDRICAL SHIELD (0.405" I.D. 17/8" LONG) CONNECTED TO CATHODE LEAD. 

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 
EXPECTED. 

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

8. FOR MOST APPLICATIONS THE PERFORMANCE WILL NOT eE ADVERSELY AFFECTED BY ±5'R 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= 
6.3V TO THAT VALUE MEASURED AT Ef=6.]V. 



TENTATIVE DATA 5639WA 

TUNO.80L 

I O. OPERATION TIME IS THE TIME IN SECONDS REQUIRED FOR THE PLATE CURRENT TO ATTAIN A 
VALUE WITHIN ±15R OF THE THREE (3) MINUTE PLATE CURRENT (1) VALUE MEASURED AT PLATE 
CURRENT E1) TEST CONDITIONS. NO PREHEATING BEFORE THIS TEST IS ALLOWED. A COLD TUBE 
MUST BE USED. 

I1. 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 APPRO%IMATE LY ONE HALF SINE WAVE OF 300±SO MICRO SECONDS 
DURATION AND HAVING A MINIMUM AVERAGE AMPLITUDE OF 80 G'a PEAK ACCELERATION AS MEAS-
URED 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 RESIST-
ANCES OF THE GIVEN TIME DURATION. 

DURATION SENSITIVITY 

i 
t 

PERMANENT SHORT 
500 µSEC. 
100 µSEC. 
60 µSEC. 

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. 

B. ANY OPEN CIRCUIT. 
C. ANY LEAKS. 

12. 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, 
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 FOLLOW- 
LNG FATIGUE TEST, WHEN TESTED AS SPECIFIED IN 4.7.2 AND 4.7.3. 

B. TUBES WHICH DO NOT COMPLY WITH PAST FATIGUE LIMITS, THIS IS A DE-
STRUCTIVE TEST. 

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

TONG—SQL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOM FI EID, NEW JERSEY, U.S.A. JANUARY 1, 1960 PLATE W5732 
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TENTATIVE DATA 5 6 4 3 

TUNE-:OL 

SHIELD GRID THYRATRON 
SUBMINIATURE TYPE 

I~~ 
t5 
MAX. 

1 
Ig 

MAX. 

I IN 
2 

flllll 
class euLa 

HEATER 

6.3f5~ VOLTS 0.150 AMP. 

AC OR DC 

ANY MOUNTING POS9TION 

BOTTOM VIEW 
SUBMINIATURE BUTTON 
B FLEXIBLE LEADS 
.017" TINNED 

SUBMINIATURE TYPE 5643 IS A XENON FILLED, FOUR ELECTRODE THYRATRON WITH 
NEGATIVE CONTROL CHARACTERISTICS. IT IS SIMILAR IN CHARACTERISTICS TO 
THE MINIATURE TYPE 5696. THE 5643 IS SUITABLE FOR USE AS A SWITCHING 
TUBE, COUNTER, OR GRID CONTROLLED RECTIFIER. BECAUSE OF ITS SHIELD GRID 
CONSTRUCTION, THE INPUT WILL WORK DIRECTLY FROM A HIGH IMPEDANCE SOURCE 
SUCH AS A VACUUM PHOTOTUBE OR A CADMIUM SULPHIDE PHOTO CELL. THE EFFEC—
TIVE DIODE TO CONTROL GRID CAPACITY MAY BE REDUCED BY CONNECTING LEADS 
2, 4 AND 8 TO LEAD 5, AND CONNECTING THE GRID RESISTOR DIRECTLY TO THE 
SOCKET TERMINALS. 

THIS TUBE IS PARTICULARLY SUITED FOR USE IN COMPACT AND PORTABLE EQUIP—
MENT, BECAUSE OF dTS SMALL SIZE AND LIGHT WEIGHT. 

ELECTRICAL DATA 

HEATER VOLTAGE 

HEATER CURRENT (Ef 6.3VOLTS) 

MINIMUM CATHODE HEATING TIME 

ANODE TO CONTROL GRID CAPACITANCE 

CONTROL GRID TO CATHODE (~ SHIELD GRID) CAPACITANCE 

ANODE TO CATHODE (& SHIELD GRID) CAPACITANCE 

DE-IONIZATION TIME, APPROX. (SHIELD TIED TO CATHODE) 

WITH GRID VOLTS =-100, GRID RES.=100p ~ 
ANODE VOLTS=500, ANODE CUR. =.016 AMPS 

WITH GRfD VOLTS=- 10, GRID RES. =1000, 
ANODE VOLTS =500, ANODE CUR.=.016 AMPS. 

ANODE VOLTAGE DROP, AppROX. 

CRITICAL GRID CURRENT (AT Ebti 350V. RMS) 

E,335;$ VOLTS 

0.150 AMP. 
10. SECONDS 

0.084 ~ycf 
1.33 ~Jµt 

1.27 ~y..f 

15 /J,SECONDS 

25 ftSECONDS 

12,5 voLrs 
0,5 VAMPS 

C ONTINDED ON FOLLORING PAGE 

TUNE. 90L ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFIEI D, NE9' JERSEY, U.9.A. JUNE 1. 1958 PLATE ♦ 5289 



5643 TENTATIVE DATA 

TUN6•SOL  ~ 
CONTINUED FROM PN ECEDING PAGE 

MECHANICAL DATA 

MAXIMUM SHOCK RATING 450 

MOUNTING POSITION ANY 

MAXIMUM OVERALL LENGTH SEE OUTLINE 

MAXIMUM SEATED LENGTH Z 3~H 

MAXIMUM DIAMETER .4O 
BULB T-3 
BASE SUOMINIATURE BUTTON 

8 PIN LONG LEADS 

WEIGHT (APPR OX.) 0,12 

RATINGS 
ABSOLUTE VALUES 

G 

INCHES 

INCHES 

OUNCES 

MAXIMUM PEAK ANODE VOLTAGE 

INVERSE 5OO VOLTS 

FORWARD 500 VOLTS 

MAXIMUM CATHODE CURRENT 

PEAK 100 MA. 

AVERAGE Z6 MA. 

SURGE (MAX. DURATION 0.1 SECOND) 1.O AMP. 

MAXIMUM AVERAGE TIME Z5 SECONDS 

MAXIMUM NEGATIVE CONTROL GRID VOLTAGE 

BEFORE CONDUCTION - 200 VOLTS 

DURING CONDUCTION -lO VOLTS 

MAXIMUM NEGATIVE SHIELD GRID VOLTAGE 

BEFORE CONDUCTION -ZOO VOLTS 

DURING CONDUCTION -lO VOLTS 

(THIS SHIELD GRID SHOULD NOT BE USED FOR CONTROL PURPOSES), 

MAXIMUM HEATER CATHODE VOLTAGE 

HEATER NEGATIVE - 100 VOLTS 

HEATER POSITIVE 25 VOLTS 

AMBIENT TEMPERATURE LIMITS -55 TG +9O °C 

MAXIMUM CONTROL GRID (G1) CIRCuIi RESISTANCE lO MEGOHMS 

ALTITUDE FOR FULL RATINGS E)O 000 FEET 

J 



TENTATIVE DATA 5643 

5643 
AVERAGE GRID CHARACTERISTICS 
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5643 TENTATIVE DATA 

RANGES SHOWN ARE FOR TWO VALUES 

OF GRID RESISTOR S 0.1 MEGOHM AND 

10 MEGOHM~ AND TAKE INTO ACCOUNT 

INITIAL DIFFERENCES BETWEEN IN-

DIVIDUAL TUBES AND SUBSEQUENT 

DIFFERENCES DUR~ fNG TUBE LIFE 

FOR A HEATER VOLTAGE RANGE OF 

6.0 To 6 6 VOLTS. 

5643 
OPERATIONAL RANGE OF 
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AVERAGE GRID CHARACTERISTICS 
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i 1
500 

f~ 

1 
Jr 

5643 

AVERAGE CONTROL CHARACTERfST~CS 

R = 0.1 ►Aegohms 
R9~ = 0 Ohms 

-5.0 -2.5 0 25 50 

DC CONTROL GRID YOLTS 

75 10:0 12.5 
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TENTATIVE DATA 5651 

I~• ~ e 

r-s 2 MAX. 
i 
2 

L. 
e 

~ MAX. 

GLASS BULB 

TUNG•SGL 

DIODE 
MINIATURE TYPE 

COLD CATHODE — GLOW DISCHARGE 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL MINIATURE BUTTON 

7 PIN BASE 

THE 5651 IS A MINIATURE TWO ELECTRODE INERT—GAS—FILLED, COLD CATHODE, 
GLOW DISCHARGE DIODE FOR USE AS A VOLTAGE REFERENCE TUBE IN ELECTRONIC 
REGULATED SUPPLIES. IT HAS AN 0PERAT6NG VOLTAGE OF 86 VOLTS OVER A CUR—
RENF RANGE OF 1.5 TO 3.5 MILLIAMPERES. THIS TUBE IS IDEALLY SUITED FOR 
APPLICATIONS IN WHICH SUDDEN FLUCTUATIONS MUST BE KEPT BELOW 0.1 VOLTS 
OVER THE ENTIRE RANGE AND WHICH REQUIRE VERY LOW OPERATING VOLTAGE DRIFT 
AND LONG LIFE. 

ELECTRICAL DATA 

CATHODE COLD 

MECHANICAL DATA 

MOUNTING POSITION ANY 

MAXIMUM OVERALL LENGTH 'Z 1~$ 

MAXIMUM SEATED LENGTH 1 ~~$ 
MAXIMUM DIAMETER j~[~ 

BULB T —5 1~2 
BASE SMALL BUTTON MINIATURE '7 PIN E7—i 

RATINGS 
A BSOLUTF VALUES 

MAXIMUM DC OPERATING CURRENT 

MINIMUM DC OPERATING CURRENT 

AMBIENT TEMPERATURE RANGE 

INCHES 

INCHES 

INCHES 

3.5 MA. 

1.5 MA. 

—55 TD +90 °c 

CONTINUED ON FOLLOWING PAGE 

TUN G. SOL EI ECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELO. NEW JERSEY, U.S.A. MAY 1. 195• PLATE W524] 



5651 TENTATIVE DATA 

~  TUNO.80L  ~ 

CONTINUED FROM PRECEDING PAGE 

CIRCUIT VALUES 

MAXIMUM SHUNT CAPACITOR 

SERIES RESISTOR 

NOTE: 

.02 
SEE NOTE BELOW 

µf 

A SERIES RESISTOR MUST ALWAYS BE USED WITH THE 5651 IN ORDER TO LIMIT 

THE CURRENT TO A MAXIMUM OF 3,5 MA AT THE HIGHEST ANODE SUPPLY VOLTAGE 

AND TO LIMIT THE CURRENT TO A MINIMUM OF 1.5 MA AT THE LOWEST ANODE 

SUPPLY VOLTAGE. 

OPERATING NOTES 

THE 5651 VOLTAGE REFERENCE TUBE HAS BEEN DESIGNED TO GIVE EXTREMELY 

STABLE TUBE VOLTAGE DROPS AT SPECIFIC CURRENTS WITHIN THE CURRENT RANGE 

VALUES. IT ALSO HAS BEEN DESIGNED TO ELIMINATE SUDDEN VOLTAGE JUMPS OR 

FLUCTUATIONS OVER ITS OPERATING CURRENT RANGE. THE VOLTAGE REGULATION 

CHARACTERISTIC OF A REFERENCE TUBE IS NOT INDEPENDENT OF THE TUBE CUR-

RENT. THE CHANGE IN TUBE CURRENT THROUGH THE REFERENCE TUBE SHOULD BE 

LIMITED TO A PERCENTAGE LESS THAN THE A LLOWABLE PERCENTAGE VOLTAGE 

CHANGE. UNDER THESE CONDITIONS I CHANGES OF THE VOLTAGE DROP ACROSS THE 

TUBE WILL BE IN MANY CASES LESS THAN p,z PERCENT THROUGHOUT THE LIFE OF 

THE TUBE. 

EQUIPMENT DESIGN AND RANGE VALUES 

OC ANODE SUPPLY VOLTAGE IN DARKNESS 

DC ANODE SUPPLY VOLTAGE IN LIGHT 

MINIMUM 

VOLTS 

16oA 

115A 

AVERAGE 

V OI TS 
MA%IMUM 

VOLTS 

ANODE BREAKDOWN VOLTAGE 106 115 
TUBE VOLTAGE DROP (1) AT 1.5 MA. 82 8u.5 ---
TUBE VOLTAGE DROP (2) AT 1,5 MA. 86.0 92 
REGULATION (1) (1.5 MA TO },5 MA.} 

i 
1.5 3 

VOLTAGE JUMPS 0 U.1 

A 
TO ASSURE STARTING THROUGHOUT TUBE LIFE, THE SUPPLY VOLTAGE SHOULD NOT 
RE LE55 THAN THIS VALVE. 

B 
DEFINED AS THE MAXIMUM VOLTAGE FLUCTUATION AT ANV CURRENT LEVEL RITHIN 
THE OPERATING CURRENT fl AN GE. 

C OHTINUEO ON FOLLOWING PAGE 



TENTATIVE DATA 5651 

5651 

TYPICAL AVERAGE 
TUBE VOLTAGE DROP 

VS. TUBE CURRENT PLOT 
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5651 TENTATIVE DATA 

TUNO•SOL 

TYPICAL APPLICATION CIRCUIT 
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TENTATIVE DATA 5651wA 

3' 
a 

IMAX 

11111 

GLASS BULB 

TUN6•SOL 

DIODE 

MINIATURE TYPE 

COLD CATHODE 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL—BUTTON MINIATURE 

7 PIN BASE 

5Bo 

THE 5651WAIS A'MINIATURE TWO ELECTRODE INERT-GAS-FILLED, COLD CATHODE, 
GLOW DISCHARGE DIODE FOR USE AS A VOLTAGE REFERENCE TUBE IN ELECTRONIC 
REGULATED SUPPLIES. IT HAS AN OPERATING VOLTAGE OF 86 VOLTS OVER A CUR-
RENT RANGE OF 1.5 TO 3.5 MILLIAMPERES. THIS TUBE IS IDEALLY SUITED FOR 
APPLICATIONS IN WHICH SUDDEN FLUCTUATIONS MUST BE KEPT BELOW 5 MVOLTS 
OVER THE ENTIRE RANGE AND WHICH REQUIRE VERY LOW OPERATING VOLTAGE DRIFT 
ANO LONG LIFE. THE 5651WA FEA(URES HIGH SHOCK AND VIBRATION RATINGS AND 
WILL "STRIKE" AT LOW VOLTAGES IN THE ABSENCE OF LIGHT. 

ELECTRICAL DATA 

CATHODE COLD 

MECHANICAL DATA 

MOUNTING POSITION ANY 

MAXIMUM OVERALL LENGTH 2 1~8 INCHES 
MAXIMUM SEATED LENGTH 1 ~~$ INCHES 

MAXIMUM DIAMETER j~4 INCH 

BULB T-5 1~Z 
BASE 7 PIN E7-1 SMALL—BUTTON MINIATURE 
NET WEIGHT (APPROX.) (). >' OUNCES 

MAXIMUM SHOCK RATING 450 G~1 MS 

MAXIMUM VIBRATION RATING (D=.08" @SO CPS) 10 G 

RATINGS 
ABSOLUTE VALUES 

M AXiMUM DC OPERATING CURRENT 

MINIMUM DC OPERATING CURRENT 

AMBIENT TEMPERATURE RANGE 
ALTITUDE 

CONTINUED ON FOLLOWING PAGE 

3.5 
1.5 

-55 To +150 
60 000 

MA. 

MA. 
o~ 

FEE' 
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5651WA TENTATIVE DATA 

ruNe•ao~ 
CONTINUED FROM PRECEDING PAGE 

ADDITIONAL TESTS TO INSURE RELIABILITY 
RAM DON IY SELECTED SAMPLES ARE SUBJECTED TO THE FO LIOR ING TESTS 

SHOCK: 30° HAMMER ANGLE IN NAVY FI YWEIGMT, 
HIGH IMPACT MACHINE ~450G~MSEC) 

E ATIGUE: 25 CPS, 0.08" TOTAL DISPLACEMENT FOR 32 HOURS IN EACH OF 
3 MUTUALLY PERPENDICULAR PLANES (2.S G) 

POST SHOCK AND FATIGUE LIMITS: 

IONIZATION VOLTAGE (MAX.) 11j VDC 

REGULATION (1.5 TO 3.S MA) $2 TO 9O VDC 
TUBE VOI TAGE DROP (1.5 AND 3.5 MA.) (MAX.) j.O VOC 

STABILITY LIFE TEST ( 1 HOUR ): 

END POINT: CHANGE.IN TUBE VOLTAGE DROP FROM 

INITIAL VALUE @ Ib 2.5 mAdc (MAX.) 200 mVDC 

SURVIVAL RATE LIFE TEST ( 100 HOURS ): 

END POINT: CHANGE IN TUBE VOLTAGE DROP FROM 

INITIAL VALUE @ Ib- 2.5 mAdc (MAX.) 5O0 mVDC 

INTERMITTENT LIFE TEST: END POINTS (SOD HOURS) 

CHANGE IN TUBE VOLTAGE DROP FROM 

INITIAL VALUE ®Ib = 2.5 mVdc (MAX.) 1.5 VDC 
T UEIE VOLTAGE DROP $2 - 9O VDC 

REGULATION (MAX.) j,O VDC 

IONIZATION VOLTAGE (MAX.) ZLFj VDC 

ENB POINTS: (1000 HOURS): 

T UB E~VOIT AGE DRO► $2 - 9O VDC 

REGULATION (MAX.) j.2 VDC 

IONIZATION VOLTAGE (MAX.) Zlj VDC 

EQUIPMENT DESIGN AND RANGE 1FALUES 

HIM. AY6. MAX. 

DC ANODE SUPPLY VOLTAGE IN DAR KNESS 115A VOLTS 

DC ANODE SUPPLY VOLTAGE IN LIGHT 115A --- --- VOLTS 

ANODE BREAKDOWN VOLTAGE --- ].00) ).ZS VOLTS 

TUBE VOLTAGE DROP (i) AT 1.5 MA. $2 $4.5 --- VOLTS 

TUBE VOLTAGE DROP (2) AT 3.5 MA. --- HG.O. $$ VOLTS 
REGULATION O.$ 1.O VOLTS~MA. 

VOLTAGE JUMPS O jE .O MVOLTS 

VOLTAGE REPEATABILITYC 0.01 O.1 VOLTS 

OSCILLATION (AURAL CHECK) --- ---

NOISE O 5.O MVOLTS 

LEAKAGE CURRENT (Eb - SOV,Rp SOOOn) O 5.O µAMPS. 

GENERATED PLATE VOLTAGE (WHEN VIBRATED 

AT 40 CPS, iSG, RP 1000Ca, Ib- 2. SmAdc) 5.0 MVOLTS 
MAXIMUM SHUNT CAPACITOR O.OZ µf 
SERIES RESISTOR D ---

MAXIMUM CURRENT THROUGH 

I NTERCO NNECTEO LEADS ]..O AMP. 

CONTINUED ON FO LLORINC~ PAGE 



TENTATIVE DATA 5651WA 

~  TUNO.30L 
CONTINUED FROM PRECEDING PAOE 

NOTES 

I \ 

i 
i 

!}

L 

ATO ASSURE STARTING THROUGHOUT TUBE LIFE. THE SUPPLY VOLTAGE SHOULD NOT BE LESS THAN THIS VALUE. 

BTNE MAXIMUM VOLTAGE FLUCTUATION ATAXY CURRENT LEVEL WITHIN THE OPERATING CURRENT RANGE. 

CTUBE IS CT CL ED OME MINUTE ON AND ONE MINUTE OFF FOR FIVE LYCLE S. a I S = 2.5 mADG. READINGS ARE 
TAKEN INITIALLY ANO AT THE END OF EACN "ON" PERIOD. 

D SUf FI CI ENT SERIES RES PST ANLE MUST BE USED TO LIMIT THE LURR ENT TO A MA%IMUM OF j,5 MA. AT THE 
HIGHEST ANODE SUPPLY VOLTAGE AND TO LIMIT TXE CURRENT TO A MINIMUM Of 1.5 MA AT THE LOWEST ANODE 
SUPPLY VOLTAGE. 

APPLICATION NOTES 

VOLTAGE REFERENCE TUBES ARE OFTEN CONFUSED WITH VOLTAGE REGULATOR TUBES 
WHILE A kEFERENCE TUBE IS A REGULATOR TUBE S IT IS A SPECIAL FORM OF REG-
ULATOR TUBE, IN WHICH CURRENT RANGE AND REGULATION IS SACRIFICED TO PRO-
VIDE VO-LTAGE REPEATABILITY AND TEMPERATURE STABILITY AND TO MINIMIZE 
VOLTAGE JUMP AND LONG TERM DRIFT. 

TkE VOLTAGE RE6ULATION CNARACTERl9TIC OF A REP~RE HCE TUBE IS NOT INBE-
PENDENT OF THE TUDf CURRENT. TNEREFORE THE 5651WA SMOULO BE RUN FROM A 
CONSTANT SOURCE SUCH AS A VR TUBE, A PENTODE S OR A SIMPLE SERIES REGU-
LATOR. PRACTICAL CIRCUITS ARE GIVEN IN FIGURES 1, 2, AND 3, 

IF SO DESIRED, "INPUT AND OUTPUT~I CONNECTIONS TO EITHER THE ANODE OR 

CATHODE CAN BE MADE TO DIFFERENT INTERNALLY CONNECTED PINS, SO THAT THE 

CIRCUIT WILL BE BROKEN UPON THE REMOVAL OF THE TUBE FROM ITS SOCKET. 

UNUSED PINS SHOULD NOT BE USED FOR CIRCUIT TIE POINTS AS VOLTAGE ON THESE 

PINS MAY CAUSE ERRATIC BEHAVIOR OF THE 5651WA OR EVEN FORM UNWANTED CIR-

CUIT CONNECTIONS THROUGH GAS BREAKDOWN. THE TUBE SHOULD BE SHIELDED IF 

IT IS TO BE USED IN STRONG RF OR MAGNETIC FIELDS. 

MANY CIRCUITS UTILIZING THE 5651WA OR ITS PROTOTYPE. THE 5651. ARE TO BE 

FOUND IN THE HANDBOOK, PREFERRED CIRCUITS, Nnvy Aeronautical Electronic 

Equipment (NAVAER 16-i-519). THIS IS AVAILABLE FROM THE SUPERINTENDENT 

OF DOCUMENTS, US GOVT. PRINTING OFFICE, WASHINGTON 25, D.C. AT $1.75• 

TUN G-SOL EIELTRit INC. ELECTRON TUBE DIVISION BL OOMFI EL O. NEM JERSEY. U.S.A. DECEMBER 1. 1958 PLATE M5j80 



5651WA TENTATIVE DATA 

  TUNo•so~  

24.K 

INPUT 
210 V. DC t10~ 

INPUT 
210 V. DC t10~ 

12AT7 ~ ~ ^ ~ ̀  

°~~ 

INPUT 

300 V. DC t10% 

~ 7.5MA 

O.Olmfd 

0 

FIGURE I 

6AU6 

600 TO 700 OHM 

ADJUST fOR 2.5 MA. 

5651WA 

FIGURE 2 
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TENTATIVE DATA 5651WA 

TUNO•SOL 
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5651WA TENTATIVE DATA 
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5654 

.750" y , 
MAX. 

1 
1.50" 
MAX. 

1.75" 
MAX. 

GLASS BULB 

SMALL—BUTTON MINIATURE 

7 PIN VASE E7-1 

TUN6•SOL 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 175 MA. 

AC OR DC 

ANY MOUNTING POSITION 
78D 

BOTTOM VIEW 

BASING DI 0.G RAM 

J EDEC 7BD 

THE 5654 IS A MINIATURE, SHARP-CUTOFF, RF PENTODE. IT IS DESIGNED FOR 
DEPENDABLE OPERATION UNDER CONDITIONS OF SHOCK AND VIBRATION USUALLY 
FOUND IN MOBILE AND AIRCRAFT APPLICATIONS. 

DIRECT INTERELECTRODE CAPACITANCES 
wlTn SHIELD M;15 CONNE CTEO TU rin z7. 

GRID #1 TO PLATE (MAX.) 

GRID #1 TO ALL OTHER ELECTRODES EXCEPT PLATE 

PLATE TO ALL OTHER ELECTRODES EXCEPT GRID #1 

RATINGS 

DESIGN CENTER VALUES 

0.02 pf 
4.0 pf 
2.9 pf 

MAXIMUM HEATER CATHODE VOLTAGE 90 VOLTS 

MAXIMUM PJ~ATE VOLTAGE 1BO VOLTS 

MAXIMUM GRID #2 VOLTAGE 14O VOLTS 

MAXIMUM PLATE DISSIPATION Z.7 WATTS 

MAXIMUM GRID #2 DISSIPATION 0.5 WATTS 

MAXIMUM DC CATHODE CURRENT 1H MA. 

CONTINUED ON FOLLOwI NG PAGE 
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5654 

TUNO.80L  ~ 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 1ZO VOLTS 

GRID #2 VOLTAGE 1ZO VOLTS 

CATHODE RESISTOR `ZOO OHMS 

PLATE RESISTANCE O.'j4 MEGOHM 

TRANSCONDUC TANCE 5 OOO IJ.MHOS 

PLATE CURRENT ~.5 MA. 

GRID #2 CURRENT Z.5 MA. 

GRID #1 VOLTAGE (APPROX.) FOR I b 10 I.LA MP. —1Z VOLTS 

HEATER CYCLES OF INTERMITTENT OPERATIONA (MIN.) jv OOO CYCLES 

ATME TYPE 5654 HAS AHEATER WMICN IS DESIGNED TO WITN GTAxD AT LEAST 3000 CYCLES OF INTERMITTENT 
OP ER ATI OM AT T.5 VOLTS. 

SIMILAR TYPE R8RSR6%C6: Similar to the 6A%5. 

 J 

5654 
PENTODE 

Ef = 6.3 Volts 
ECz = 120 Volts 

15 

~ 10 W a 
s 
a 
J 
J 

W 

a 5 
J 
d 

Ec1 = — 

~-  
-2 

0 50 100 150 200 250 
PLATE VOLTS 



5654 

' 1 

,~ 

PENTODE 

= 
= 

5654 

b.3 
120 

Volts 
Volts 

~ 

Et 
EC2

r~
 

~ Ec1 = -1 

00 

~~  _.d _ -2 
~ 1 -~ 

~- -4 

50 100 150 200 250 
PLATE VOLTS 

5654 I i
PENTODE 

Ef = 6.3 Volts 

Curve EC2 Eb 

120 180 

_ _ 75 180 

~
T

T
T

T
T

 1 
~
Z
j 
M
I
L
L
I
A
M
P
E
R
E
 

V
 

~
 

~
 

O
 

~
 

O
 

~
 

O
 

_ 
u
i
c
a
n
u
u
n
s
 

~~ 

~- D,F 
~L 

~~r~ 

l 

~ 

~ 

~' 
/ 

\01l' 
+ 

~ I ~ ' ~~1i PL
 

_ -~ ~, i_ ~- 

i  ̂ -3 

te r_ 

~ -7 -6 -5 -4 -2 - 

GRID ~I VOLTS 
0 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NF.W JERSEY, U.S.A., MAY 1, 19E2 RITE x6451 





3 

TUNo•:ot 
PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

I II I{ — ~ HEATER 
'F 6,j VOLTS 0.175 AMP. 

T 5~ MAx 
l4 AC OR DC 
MAX. 

~ ANY NOUNTING POSITION 

GLASS BULB 

565416AK5W/6096 
PREMIUM TUBE 

 1 

BOTTOM VIEM 
MINIATURE OUTTON 

~ PIN BASE 

leD 

THE 565u/6AK5W/6096 IS A RUGGEDIZED, SHARP CUT—OFF PENTODE OF THE SEVEN 
aIN MINIATURE CONSTRUCTION. IT IS CHARACTERIZED BY LOW HEATER POWER 
REQUIREMENTS, HIGH TRANSCONDUCTANCE AND INPUT IMPEDENCE AND LOW INTER—
ELECTRODE CAPACITANCES AND LEAD INDUCTANCES. THESE FACTORS CONTRIBUTE 
GREATLY TO EXCELLENT PERFORMANCE IN HIGH FREQUENCY WIDE—BAND APPLICA—
TIONS SUCH AS RADAR EQUIPMENT IF STAGES. THE 5654/6AK5W/6096 IS ELEC—
TRICALLY E6UIVALENT TO THE 6AK5, BUT CONTROLS ON THE PRODUCT AVERAGE FOR 
SUCH CHARACTERISTICS AS PLATE CURRENT, SCREEN GRID CURRENT AND TRANS—
CONDUCTANCE ASSURE THAT THESE CRITICAL CHARACTERISTICS WILL REMAIN WELL 
CENTERED. SINCE IT MUST 8E ABLE TO WITHSTAND SEVERE MECHANICAL TESTS TO 
MEET TEST SPECIFICATIONS, THE 565u/6AK5w/6o96 IS ESPECIALLY SUITED FOR 
USE IN INDUSTRIAL ANp MILITARY AIRBORNE NAVIGATIONAL EQUIPMENT WHICH MAY 
BE SUBJECTED TO SEVERE SHOCK ANO VIBRATION. 

DIRECT INTERELECTRODE CAPACITANCES 

VITHOUT 
SHIELD 

V ITN 
3NIEl0 ~91Y 

MAXIMUM GRID Mi TO PLATE (RATED) O.Oj O.OZ ul:kf 
INPUT;(RATED) ~u.D 4,D uµf 
MAXIMUM --- 4.6 µµf 
MINIMUM _ j,u µµf 

OU TRUT: (RATED) 2,1' 2.85 uµf 
MAXIMUM ___ j, 25 µµf 
MINIMUM 2,45 µµf 

N ONIX~L VALUE. 

RATINGS 
ABSOLUTE NAxIMUN vaL UES 

HEATER VOLTAGE 6. jt 1OX VOLTS 
MAXIMUM DC PLATE VOLTAGE 2OO VCLTS 
MAXIMUM OC GRID M2 VOLTAGE 155 VOLTS 

MAXIMUM PLATE DISSIPATION 1,65 WATTS 
MAXIMUM HEATER CATHODE VOLTAGE 130 VOLTS 
MAXIMUM DC CATHODE CURRENT A ZO OIA 
MAXIMUM GRID ,Y2 DISSIPATION 0.55 WATT 

MAXIMUM BULB TEMPERATURE +165 °c 

CONTINUED OM FOLLOWING PAGE 
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5654/6AK5W/6096 
PREMIUM TUBE 
P curs•:o~ 

CONTINUED FROY PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

NEATER VOLTAGE 6,j VOLTS 

NEATER CURRENT 0.175 AMP. 

PLATE VOLTAGE 120 VOLT$ 

GRID 1F2 VOLTAGE 120 VOLTS 

CATHODE BIAS RESISTOR 
B 200 OHMS 

PLATE RESISTANCE (APPROX.) O.j4 MEGOHM 

TRANSCONDUC TA HCE 5000 uMHOS 

PLATE CURRENT 7.5 mA 

GR I~D ~E2 CURRENT 2.5 mA 

GRID Ni VOLTAGE (APPR Ox,) Ip=10 µa -12 VGLTS 

CHARACTERISTICS RANGE VALUES FOR EOUIPNENT DESIGN 
E1 ' 6.3 V r . E0,= 120 Vdc, Eel '-2Vdc, Eel ' 120 Vac 

E %C EFT AS YOOI FIED NEL OW 

INITIAL b00 HOUR LIFE TEST 

INDIVIDUAL 
HIM. MAX. 

PROD. AYO. INDIYIOU AL 
HIM. MAX. MIN. MAX. 

HEATER CURRENT 160 190 ___ 160 190 mA 

NEATER-CATHODE LEAKAGE 
(Ehk=ti00vdc) --- 10 10 µAdc 

GRID #i CURRENT 

(Rq=O.i MEG.) U -0.1 --- 0 --0.1 uAdc 

PLATE CURRENT (1) 5.0 11.0 6.5 8.5 4.5 11.0 mAdC 

TRANSCONOUC TA NCE (i) 4000 6250 4525 5475 3751) 6250 µMHOS 
I NSUL P.TION OF ELECTRODES 

- iOClVdc, E(p_all)= 
-30pvdc, E(gZ_all)= 
- 300`ldc, 

R(gi-all) 100 

R(p_all) 100 
R(q2-all) 100 

SCREEN CURRENT O.8 
D A`lERAGE TRANS-

CONDUCTANCE (1) 

PLATE CURRENT (j) 

(Eci=-~lOVdc) 

PLATE CURRENT (3) 

TRANSCONDUCTANCE (2)D

GRID CURRENT (2)E 

(Ef=7.0 V, Rgi=O.iMEG) 0 

C 

4.0 1.3 3.2 

200 

-0.5 

SPECIAL REQUIREMENTS 

V ARI P.9LE FREOUENCY VIBRATION F 

(Rp = 10,000) 
VIBRATIONAL FATIGUE G 

SMOCK H
(HAMMER ANGLE=,}O' E}~g=100VdC, 
HEATER POS., Rg1 - O.i MEG,) 

POST SHOCK AND VIBRATIONAL FATIGUE TEST END POINTS 
lOW FREQUENCY VIBRATION 
HEATER-CATHODE LEAKAGE 
TRANSCONDUC TANCE (i) 
GRID #Ii CURRENT 

CONTINUED UN FOLLOWING PAGE 

MEGOHMS 
MEGOHMS 
MEGOHMS 

mAdc 

15 PERCENT 

aLAdc 

µAdc 

15 PERCENT 

µAdc 

N IN. MAX. 

3500 
0 

150 mvac 

450 
f 

-0.2 

m Vac 
µAdc 
uMHOS 
µAdc 



5654/6AK5W/6096 
PREMIUM TUBE 

TUNo•ao~  , 
CONTINUED FROM PRECEDING PAyE 

SPECIAL REQUIREMENTS —coxr~D. 

M IM. MAX. 

GLASS STRAIN ~ ___ ___ 

CONTINUITY AND SHORT K

RF NOISE L

( Ec1=0, Eca1=15.OmVac~NRk=200, Ck=0,2 ALf) 3.0 mW 

NOISE AND MICROPHONICS 

(Ef= b, 3vac, Ehk=O Ebb=Ecc2=200Vdc, Eci=O, 
Rk=1000, Rp=O.iME'G r Rq2=q.SMEG., Cg2=2uf) 100 mVac 

LOW FREQUENCY VIBRATION 
P 

(Rp=10,000) 150 mvac 

LOW PRESSURE VOLTAGE BREAKDOWNQ 

(PRESSURE = ±SDUn meicu iy, TEMP=25t 5°C, 
HUMIDITY=p, VOLTAGE =5p0 Va c, 60 CYCLES, 

SINUSOIDAL WAVEFORM) 5OO Vaa 

1 HOUR STABILITY LIFE TEST 
(INTERMITTENT LIFE TEST CONDITIONS) ---

STABILITY LIFE TEST END POINTS 
~ TRANSCONDUCTA.N CE (1) --- LO PERCENT 

100 HGUR SURVIVAL RATE LIFE TEST 
( INTERMITTENT LIFE TEST CONDITIONS OR EQUIVALENT)—__ 

HEATER CYCLING LIFE TEST 

(Eg=?.SV r Ehk=135Vdc, HEATER POS., Eb= Eai= Ec2=0) ---
HEATER CYCLING LIFE TEST END POINTS 

HE A~TER CATHODE LEAKAGE t20 uAdc 

INTERMITTENT LIFE TEST 
R 

(Eb=150Vdc, Ec1=0,Ec2= 1 25Vdc, Ehk=135Vdc, 
HEATER POSITIVE I Rgi=Q,iMEG.~ Rg=13p, 

MIN. BULB TEMPERATURE =+165°C) 

NOTES 
A 
DIFFICULTY MAYBE ENCOUNTERED IF TXIS TUBE IS OPERATED FOR LONG PERIODS OF TIME WITH VERY BM ALL 
VALUES OF CATHODE CURRENT. 

B 
FIXED-BIAS OPERATION NOT RELONMEMDE O. 

CSEE MIL-E-1C 4.8.2 

D 
THE VALUE OF TR AN SCOXOUOT ANCE (21 SN ALI APPLY TO INDIVIDUAL TUBES AXD IS EXP REBSEO: 

SN AT 6.31-1 sN AT 5. 11 X 100 
ISM AT 6.j1 

EPRI OR TO TXIS TEST TUBES TO BE PREXEATEO S MINUTES AT CONDITIONS INDICATED BELOW. TEST IN-
N EDI ATELY FOLLOWING PRENE ATING. E>`7.OVac, Ec1=0Vdc, Rk=1j00MN S, R¢O. 1M EG., Er=150 Vac, Ec 2= 

125 vac. 

FSEE MIL-E-lt 4. 9. 20.j 

CSEE MIL-E-1L 4.9.20.6 

H 
BEE MIL-E-1C 4.9.20.5 

U GL ASS STRAIN TEST CONSISTS OF COMPLETELY SUBMERGING TXE TUBE INTO 801E pNG ~ATER 191°C-100°L1 
FOR A PERIOD OF 15 SECONDS, THEN IMM EOI ATELV PLUNGING INTO COLD WATER (0 CT-j C1. TXE AMOUNT OF 
WATER SMALL BE AT LEAST 2 LITERS PER FIFTEEN TUBES. TUBER FOR THIS TEST SN ALL HAVE BEEN EX-
N AU STED A MINIMUM OF 48 HOURS PRIOR TO PERFORMANCE OF THIS TEST. REJECT FOR EVIDENCE OF AIR 
L E AN. 

K 
BEE MIL-E-1C 4.7.5 

L SEE MIL-E-1L 4. 10. j.1 

MSEE NIl-E-1C 4. lo. j.5 

NTME CATHODE RE BI STOfl SMALL BE SHUNTED WI TM A CAPACITIVE REACTANCE NOT EXLE EDING j OMNS 8 60 
CYCLES. 

P SEE MIL-E-1C 4.9.20.4 

Q BREAK DO WN SXAII BE DEFINED AS TXE VOLTAGE AT WHI LX ARCING OCCURS BETWEEN ANODE BASE PIN AN D~ 
ADJACENT PINS. 

R SEE NIL-E-lc 4.1.1.5 

TU NG-SOL ELECTRIC INC. EI ELTRON TUBE DIVISION BLOONFI EI D, NEW JERSEY, U.S.A. JANUARY 1, 1957 PLATE x486) 



5654/6AK5W/6096 
PREMIUM TUBE 
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5654/6AK5W/6096 
PREMIUM TUBE 

5654/6AK5W/6096 
PENTODE. 

Ef = 6.3 Volts 
E~Z = 120 Volts 

le 

E~ _ —1 

i 
..~

 
~ 

o 

L 
T~ 

— —2 

J 

—3 

—4 

50 100 150 200 250 
PLATE YOLTS 

I I 

1 

n
.~

rt
~

.~
 v

 w
 ~

. 

TUM O-SOl EL EC TRIG IM[. ELECTRON TUBE OIVI SIOM ELCOMFI EL D. MEN JER SET. U. S. ~. OCTOBER 1. 1955 PLATE ~~IV80 



~~ 



5670 

TUN 6•SOL  ~ 

DOUBLE TRIODE 

875" 
MAX 

I 

1.500" 
MAX 

1750' 
MAX 

I i)  
GLASS BULB 

SMALL BUTTON 
9 PIN BASE E9-1 
OUTLINE DRAWING 

J EO EL 6-1 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS X50 MA. 

AC OR DC 

ANY MOUNTING POSITION 

IS 

H H 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC BLJ 

THE 5670 IS A HIGH-FREQUENCY DOUBLE TRIODE USING THE 9 PIN MINIATURE 
CONSTRUCTION. IT IS DESIGNED FOR RELIABLE LIFE UNDER CONDITIONS OF 
INTERMITTENT OPERATION. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH NO E%TERN AL SNI ELC 

PLATE TO GRID (EACH SECTION)A

PLATE TO CATHODE (EACH SECTION)A

GRID TO CATHODE (EACH SECTION)A

PLATE TO PLATE (NOMINAL) 

PLATE TO PLATE (MAXIMUM) 

~ 1.1 pf 
1.0 pf 
2.2 pf 

0.05 pf 
0.10 pf 

AINTERN AL SHIELD AND NEATER CONNECTED TO CATHODE. 

PATINGS 

EACH TRIODE SECTION - DESIGN CENTER VALUES 

MAXIMUM HEATER CATHODE VOLTAGE 9O VOLTS 

MAXIMUM PLATE VOLTAGE 3OO VOLTS 

MAXIMUM PLATE DISSIPATION 1.5 WATTS 
MAXIMUM DC CATHODE CURRENT 16.5' MA• 
BULB TEMPERATURE AT HOTTEST POINT 1(75 * °C 
(ABSOLUTE MAXIMU M~ 

CONTINUED ON FOLLOWING PAGE 

TUNS SOL EL ECTPIC INC. ELECTRON TUBE 01 VI SION BIDOMFIEL D, XEW JEN SEY" U.S.A. MAY 1, 1962 PLATE #645? 



5670 

TUN6•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 15O VOLTS 

CATHODE RESISTOR (EACH SECTION) 24O OHMS 

PLATE CURRENT (EACH SECTION) $.Z MA. 

TRANSCONDUCTANCE (EACH SECTION) 5 500 µMHos 
AMPLIFICATION FACTOR ~ 35 
GRID VOLTAGE (APPROX.) FOR Ib - 10 1/.A. ~ —B VOLTS 

CLASS A81 AMPLIFIER 

PLATE VOLTAGE 3OO VOLTS 

CATHODE RESISTOR BOO OHMS 

AF GRiD TO GRID VOLTAGE (RMS) 1µ VOLTS 

ZERO- SIGNAL PLATE CURRENT (EACH SECTION) 4.9 MA. 

MAXIMUM SIGNAL PLATE CURRENT (EACH SECTION) 6.3 MA. 

LOAD IMPEDANCE (PLATE- TO- PLATE) 2~ OOO OHMS 

TOTAL HARMO N-IC DISTORTION lO PERCENT 

MAXIMUM SIGNAL POWER OUTPUT 1.O WATT 

SPECIAL TESTS AND RATINGS 

HEATER-CYCLING RATINGS 

CYCLES OF INTERMITTENT OPERATION S MINIMUM 2 OOO CYCLES 
Ef =7,5 VOLTS CYCLED FOR ONE MINUTE ON AND 

ONE MINUTE OFF. Eb=Ee=O VOLTS. Ehk =135 

VOLTS WITH HEATER POSITIVE WITH RESPECT TO 

CATHODE. 

SHOCK RATING 

IMPACT ACCELERATION IN ANY DIRECTION 6G1: G 
FORCES AS APPLIED BY THE NAVY—TYPE, HIGH 
IMPACT (FLYWEIGHT) SHOCK MECHINE FOR 

ELECTRONIC DEVICES OR ITS EQUIVALENT. 

FATIGUE RATINGS 

VIBRATIONAL ACCELERATION IN ANY DIRECTION 2.~ G 
VIBRATIONAL FORCES FOR A PERIOD OF AT LEAST 

100 HOURS AT A FREQUENCY OF 25 CYCLES PER 

SECOND 

—f INDICATES A CHANGE. 

~INDIGATES AN ADDITION. 
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5670 
FOR EACH UNIT 
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5670WA 
PREMIUM TUBE 

TUNG•aoL 

Lf  
~ JI 

MAX 
/~~ ~ I I. 

T_61 MAX 
a3 2 

1  M. AX 
WUW L 

GLASS BULB 

TWIN TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHGDE 

HEATER 

6.3 VOLTS 0.35 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEM 
MINIATURE BUTTON 

9 PIN BASE 
8CJ 

THE 5670 WA IS A RUGGEDIZED, MEDIUM MU, TWIN TRIODE OF THE NINE-PIN 

MINIATURE CONSTRUCTION. THE TWO TRIODE SECTIONS ARE ELECTRICALLY INDE-

PENDENT WITH A SHIELD BETWEEN SECTIONS BROUGHT OUT TO A SEPERATE BASE 

PIN. THE 5670WA MAY BE USED IN SUCH GENERAL PURPOSE APPLICATIONS AS AM-

PLIFIER, MIXER, OSCILLATOR AND MULTIVIBRATOR CIRCUITS OVER A FREQUENCY 

RANGE OF AF. THROUGH VHF. IT MAY ALSO BE OPERATED AS AN OSCILLATOR AT 
FREQUENCIES AS HIGH AS 800 MC IN AN OPEN-CIRCUITED RESONANT LINE OSCIL-
LATOR WHEN THE TWO TRIODE SECTIONS ARE CONNECTED IN PARALLEL. CONTROLS 
ON THE PRODUCT AVERAGE FOR SUCH CHARACTERISTICS AS PLATE CURRENT, TRANS-
CONDUCTANCE AND AMPLIFICATION FACTOR ASSURE THAT THESE CRITICAL CHARAC-
TERISTICS WILL REMAIN WELL CENTERED. SINCE IT MUST BE ABLE TO WITHSTAND 
SEVERE MECHANICAL TESTS TO MEET TEST SPECIFICATIONS, THE 5670WA- IS ESPE-
CIALLY SUITED FOR USE IN MILITARY AND INDUSTRIAL AIRBORNE EQUIPMENT 

WHICH MAY BE SUBJECTED TO SEVERE SHOCK AND VIBRATION. 

DIRECT INTERELECTRODE CAPACITANCES 

PLATE TO GRID (EACH SECTION)A(RATED) 
MAXIMUM 
MINIMUM 

OUTPUT (RATED) 
MAXIMUM 
MINIMUM 

INPUT (RATED) 
MAXIMUM 
MINIMUM 

MAXIMUM PLATE TO PLATE (RATED) 

MITNDUT 
SHIELD 

1. 1 
1.4 
D.B 
1.D 
1. 3 
D. 
2. 2 
2.7 
1.7 

0..10 

µy. f 
uuf 
uuf 
uu f 
uµf 
µy, f 

uµf 
uµf 
uµf 

uµf 

RATINGS 
AB SUI UTE NAxi NUN VALUES 

HEATER VOLTAGE 6. 3t 1O,S VOLTS 

MAXIMUM DC PLATE VOLTAGE 33O VOLTS 

MAXIMUM PLATE DISSIPATION, EACH SECTION 1.65 WATT 

XAAXIMUM HEATER—CATHODE VOLTAGE 1100 VOLTS 

MAXIMUM DC CATHODE CURRENT, EACH SECTION AA 18 mAdc 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

CATHODE RESISTOR (EACH SECTION) 

PLATE CURRENt (EACH SECTION) 

TRANSCONDUCTANCE (EACH S ECTION) 

AMPLIFICATION FACTOR 
Gft 10 VOLTAGE (APPROX.) 

FOR Ib = 10 µa 

6.3 voLTs 
0.35 AMP. 

15O VOLTB 

240 OHMS 

8.2 mA 

5 500 µMHOS 

35 

'B VOLTS 

CONTI NUEO OX FOLLOWING PAGE 

TUNG-SOL ELECTRIC JNC. ELECTRON TUBE DI VI SIOX BL OONFIEL O, XEw JERSEY, U.S.A. OCTOBER 1, 1955 PLATE w44g1 



5670WA 
PREMIUM TUBE 
~ TUNc•:ot  -, 

COXTINU EO FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS - coNT'D. 
CLASS AB1 AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

CATHODE RESISTOR 

AF GRID TO GRIC VOLTAGE (RM S) 

ZERO-SIGNAL PLATE CURRENT (EACH SECTION) 

MAXIMUM SIGNAL PLATE CURRENT (EACH SECTION) 

LOAD IMPEDANCE (PLATE- TO-FLATS) 

TOTAL HARMONIC DISTORTION 

MAXIMUM SIGNAL POWER OUTPUT 

6.3 voLTs 
0.35 AMP. 

3OO VOLTS 

800 OHMS 

14 voLTs 
4.9 mA 

6.3 mA 

27 000 OHMS 
lO PERCENT 

1.0 WATT 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Et ' 6.9 v, Eb = 150 Vd c, Ec ' OVdc, Rk./k = 240 OHMS 

EXCEPT AS MODIFIED BELOW 

INITIAL 500 HOUR LIFE TEST 
INDIVIDUAL PROD. AY6. INDIVIDUAL 
MIN. MAX. MIN. MAX. HIM. MAX. 

HEATER CURRENT 33O 370 --- -__ 330 370 mA 
HEATER-CATHODE LEAHA GE B

(Ehg =ti00Vdc) t10 t10 uAdc 

GRID CURRENT (i) 
(R g =0.~5 meg.) 0 -0.3 -_- -- 0 -0.3 µAdc 

PLATE CURRENT (i) 5.9 10..5 7.3 9.1 --- ___ mAdc 

PLATE CURRENT (2) 

(Ec.= 10Vdc, Rp=0.25 me g., 

RN: =0) --- 45 --- --- --- --- µAdc 

TRANSCONDUCTANCE (1) 4500 6500 5125 5875 3850 6500 µMHOS 
~ AVG. TRAN SCONDUCTANCE (1) --- -- --- --- --- 15 PERCENT 

INSULATION OF ELFCTRODESC
(Ef=6. JV, E(g-all)= 
100Vdc, q negative; E(p-all)= 
300Vdc, p negative) 

R(y-all) 100 50 MEGOHM 
R(p-all) 100 50 MEGOHM 

PLATE CURRENT (i) 
DIFFERENCE BETWEEN SECTIONS-- Z.O mAdc 

TR ANSCONDUCTA NCE (2)D
(Ef = 5, 7V) 15 15 PERCENT 

GRID CURRENT (2)E

AMPLIFICATION f ACTOR Z6 44 30 40 ___ 

SPECIAL REQUIREMENTS 

MIN. MAX. 
VARIABLE FREQUENCY VIBRATION H
(RP 2000, RK=O, Eci=- SVdc) 100 mVac 

V 18RATIONAL FATIGUEF ___ 

S HOCKG
(HAMMER ANGLE =42°, Ehk=gOpVdc, 
NEATER POSITIVE, Rg=O.i me q.) ---

POST SHOCK AN D~ VIBRATIONAL FATIGUE TEST END POINTS 
LOW FREQUENCY VIBRATION ___ 300 mVac 
HEATER-CATHODE LEAKAGE t3O µAdc 
TRANSCONDUCTANCE (i) 3850 µMHOS 
GRID CURRENT (i) 0 -0.6 uAdc 

GLASS STRAINS ___ ___ 

CONTINUITY AND SNORTK

RF NOISE LBM 

(Ep=2SG Vdc, Eca1=1.1 mVac, Cg=0.2 u.f) 3.0 mW 

CONTINUED ON FOLLOWING PAGE 



5670WA 
PREMIUM TUBE 

TUNo•so~  , 
CONTINUED FROM PR ECEOING PAGE 

SPECIAL REQUIREMENTS - coNTID. 

MIN. MAX. 

NOISE AND MICROPHONICSNBMP 

(Ef=6. 3Vac, Ehk=p, Ebb=250Vdc, Ec1=0, Rp=10,000) 

LOW FREQUENCY VIBRATION QB

(Ec =-3Vdc, Rk=O, RP  2000) 
LOW PRESSURE VOLTAGE BREAKDOWN R
(PRESSURE =55-~Smm mercury, temp=25f5°C, 
HUMIDITY=O, VOLTAGE=500 Va C, 60 CYCLES, S INUSOIDAL 
WAVEFORM) 

1 HOUR STABILITY LIFE TEST 
- INTERMITTENT LIFE TEST CONDITIONS 

STABILITY LIFE TEST END POINTS 
~ TRANSCONDUCTANCE (1) 

lop HOUR SURVIVAL RATE LIFE TEST 
INTERMITTENT LIFE TEST CONDITICNS OR EQUIVALENT 

HEATER CYCLING LIFE TEST 

(Ef=7.SV, Ehk=135Vdc, NEATER POSITIVE, EacEt=O) 
HEATER CYCLING LIFE TEST END POINTS 

H EATER-CATHODE LEAKAGE 

INTERMITTENT LIFE TEST 

(Ehk= 135Vdc, HEATER POSITIVE, R9=0.5 meg, min. 
BULB TEMPERATURE =+165°O) 

NOTES 

A I LATER NAL SHI ElO AND NEATER CONNECTED TO CATNO DE. 

500 

200 mvac 

100 mvac 

Vac 

lO PERCENT 

t20 uAdc 

AA 
DIFFI LUL TY MAY BE ENCOUNTERED iF TMIS TUBE IS OPERATED FOR LONG PERIODS OF TIME WI TM VERY 
SN ALL VALUES OF CATHODE CURRENT. 

BTIE 1p TO 2p, lg TO 2g, lk TO 2k. (PARASITIC SUPPRESSORS OF 50 OXNS MAXIMUM PERNITTE D. 1 

CSEE MIL-E-1C 4.8.2 

DTXE VALUE OF 7RANSCOM DUCTAXCE (21 SMALL APPLY TO INDIVIDUAL TUBES ANO IS EXPRESSED: 
( SM AT 6. j 1-(SM AT 5.71 X 100 

lSM AT 6. j1 

EP RIOP TO TEST TUBES TO BE PR EXERTED FIVE l51 MINUTES AT FOLLOWING CO MDI TI ON S. TEST IMME DI ATEL7 
AFTEP PREHEATING. Ef = 7.0 Y, E c l =0 V[c, Rk = 240 OMMS, Ey = 150Vdc, R g = 0.5 ME G. 

F SEE MIL-E-1C 4.9.20.6 

SEE NIL-E-1L 4.9.20.5 

H SEE MIL-E-1C 4.9•zo.j 

U GLASS STRAIN TEST CONSISTS OF COMPLETELT SUBMEP GI NG TXE TUBE INTO BOILING ~'A TEP 197 L-100 CI 
FOR A PERIOD OF 15 SECONDS, TN EN IMMEDIATELY PLUNGING INTO COLD WATER lOtj L1. THE AMOUNT OF 
WATER SHALL BE AT LEAST TWO (2) LITERS PER FIFTEEN TUBES. TUBES FOR THIS TEST SX AIL NAVE SEEM 
E XX AU STEC A MINIMUM OF 48 HOURS PRIOR TO PERFORMANCE OF TMIS TEST. AEJE CT FOP EVIDENCE OF AIR 
L ERN. I D 

K SEE Mll-E-lt 4.7.5 

L SEE MIL-E-1C 4. 10. j.1 

ANTIE CATHODES TO GETM ER AMD GROUND THRUA 240 ONM RESISTOR. GRIDS AflE GR OU XDEO. 

NSEE MIL-E-1C 4. 10. j.5 

P THE CATHODE RESISTOR SN ALL BE SHUNTED WITH A CAPACITIVE REACTANCE NOT EXCEEDING j OMNS @ QO 
CYCLES. 

QSEE MIL-E-1C 4.9.20.4 

R BRE AN DOWN SHALL BE DEFINED AS THE VOL7A GE AT WHICH APCING OCCURS BETWEEN ANODE XASE PIN AXO 
A OJ ALENT PINS. 

Ty N G-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OOMFI EL O, MEW JERSEY, U.S.A. JANUARY 1, 1957 PLATE N4864 
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5670WA 
PREMIUM TUBE 

5670wA 
FOR EACH UNIT 

Ef = 6.3 Volts 

~ 
vN

i 
o 

cvi~
 

0 
0 

0 
0 

0 
0 

T
R
A
N
S
C
O
N
D
U
C
T
A
N
C
E
 
(
gm
)
 -
 M
I
C
R
O
M
H
O
S
 

O
 

N
 

~ 
V

 
c
n
 

O
 

t7
+ 

A
M
P
L
I
F
I
C
A
T
I
O
N
 
FA
CT
OR
 
(
µ
)
 

 9m 

 µ 

,, 

~~~~~~~~~~ ;. 
Eb 

$ 30o i ~ 20o 
~1 

' ~ i / 

'' ~ 
0
0 

-10 0 -7 5 -5 0 -2.5 

GRID VOLTS 

PL
AT
E 
MI

LL
IA

MP
ER

ES
 

12.5 

10.0 

7.5 

5.0 

2.5 

0 

0 
A 

W es

-

100 

~'1 

150 

PLATE VOLTS 

200 

v 

250 

5s7owA 
FOR EACH UNIT 

Ef = 6.3 Volts 

300 



5672 

_~ 
.285' 
MAX. 

f 

.385 

~~ 

MAX. 

i 
1.500°
MAX 

)21 

I~ III 

GLASS BULB 

REO OOT IS ADJACENT 
TO LEAD 1 

TUN6•SOL 

PENTODE 

SUBMINIATURE TYPE 

COATED FILAMENT 

1.25 VOLTS ~~ MA. 

AC OR DC 

ANY MOUNTING POSITION 

I ~ — ~z 
F+,G3

BOTTOM VIEW 

0.016" TINNED 
FLEXIBLE LEADS 

0.048" $PACING 
CENTER-TO-CENTER 

THE 5672 IS A FILAMENT TYPE PENTODE POWER AMPLIFIER OF SUBMINIATURE 
CONSTRUCTION DESIGNED FOR SERVICE IN WEARABLE AND PORTABLE EQUIPMENT. 
THE FLEXIBLE TEP.MINAL LEADS MAY BE SOLDERED OR WELDED DIRECTLY TO 
CIRCUIT COMPONENTS WITHOUT THE USE OF SOCKETS. STANDARD SUBMINIATURE 
SOCKETS MAY BE USED BY CUTTING THE LEADS TO 0.20" LENGTH. 

RATINGS 

DESIGN CENTER VALUES 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRIO #2 VOLTAGE 

MAXIMUM TOTAL CATHODE CURRENT 

9O VOLTS 

9O VOLTS 

5 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #1 VOLTAGE 

PLATE CURRENT 

GRID #2 CURRENT 

TRANSCONDUCTANCE 

LOAD RESISTANCE 

DISTORTION 

POWER OUTPUT 

67.5 voLrs 
67.5 voLrs 
{ .5 VOLTS 

3.25 MA• 
j.j MA. 

650 11 MHOS 

20 KILOMMS 

jO PERCENT 

65 Mw. 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION BLOOM FI ELDr NEW JERSEY, U. 5..1. NAY 1, 1962 PLATE W6454 
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5672 
PENTODE UNIT 
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PENTODE CONNECTIpN 
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5675 

TUNO•=OL 

UHF POWER TRIODE 
PENCIL TYPE 

PHYSICAL 
DIMENSIONS 

SEE 
OUTLINE 
DRAWING 

FOR 

RF POWER AMPLIFIER, OSCILLATOR 

AND FREQUENCY MULTIPLIER APPLICATIONS 

IN MOBILE AND AIRCRAFT EQUIPMENT 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

ELECTRODE 
TERMINATIONS 

SEE 

OUTLINE 
DRAWING 

THE 5675 IS A COAXIAL METAL-GLASS PENCIL-T"PE MEDIUM MU TRIODE. ITS MAXIMUM PLATE 

DISSIPATION IS S WATTS CCS. THE TUBE MAY BE OPERATED WITH FULL RATINGS UP TO A FRE-

QUENCY OF 1,700 MC/S, AND WITH REDUCED RATINGS UP TO 3,000 MC/S. 

ELECTRICAL DATA 
DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

GRID TO PLATE 1.4 

GRID TO CATHODE 2.4 

PLATE TO CATHODE MAX. 0.09 

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

AVERAGE GHARACTERISTI CS 6.3 VOLTS 135 mA 

LIMITS OF APPLIED VOLTAGE - AC OR DC 6.3 '- 0.6 VOLT`. 
MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 90 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 90 VOLTS 
MINIMUM PREHEAT TIME 60 SEC. 

AVERAGE STATIC CHARACTERISTICS 

PLATE VOLTAGE 135 VOLTF. 
CATHODE RESISTOR 68 OHMS 

PLATE CURRENT 24 mA 

TRANSCONDUCTANCE 6,200 µMHOS 
AMPLIFICATION FACTOR 20 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUOE DIVISION, 6LOOMFI ELD, NEw JERSEY, U.S.A., OCT00 ER 1,1964 PLATE ++6607 



5675 

TUNO•fOL 

CONTINUED FROM PR EGEDING PAGE 

CLASS CTELEGRAPHY - RF POWER AMPLIFIER AND OSCILLATOR 

MAXIMUM RATINGS -ABSOLUTE MAXIMUM SYSTEM -SEE EIA STANDARD RS-239 

CONTINUOUS COMMERCIAL SERVICE 

DC PLATE VOLTAGE 300 VOLTS 

DC GRID VOLTAGE -AO VOLTS 

DC PLATE CURRENT 31 mA 

DC GRID CURRENT 8 mA 

PLATE INPUT 5 WATTS 

PLATE DISSIPATION -SEE NOTE 5 WATTS 

PLATE SEAL TEMPERATURE 175 ° C 

FREQUENCY FOR OPERATION AT FULL RATINGS 1,700 MC/S 

ALTITUDE FOR OPERATION AT FULL RATINGS 60,000 FEET 

GRID CIRCUIT RESISTANCE 0.1 MEGOHMS 

NOTE: IF THE PLATE DISSIPATION EXCEEDS Z.S WATTS, ADEQUATE COOLING MUS7 BE PROVIDED IN ORDER 
TO STAY WITHIN THE TEMPERATURE RATING. 

TYPICAL OPERATION-OSCILLATOR IN CATHODE-DRIVE CIRCUIT 

RF AMPLIFIER WITH CATHODE DRIVE 
CONTINUOUS COMMERCIAL SERVICE 

FREQUENCY 1,700 3,000 MC/S 
DC PLATE-TC-GRID VOLTAGE 128 151.5 VOLTS 

DC CATHODE-TO-GRID VOLTAGE 8 1.5 VOLTS 
FROM A GRID RESISTOR 2,000 5,000 OHMS 

DC PLATE CURRENT 25 29 mA 

OC GRID CURRENT - APPROX. 4 0.3 mA 
USEFUL POWER OUTPUT - APPROX. 475 50 mW 

SPECIAL TESTS AND PERFORMANCE DATA 

CONTROLLED ON A SAMPLING BASIS 

VIBRATION TEST 
GLASS SEAL FRACTURE TESTS 
500 HOUR LIFE TEST IN OSCILLATOR 



5675 

TUMO.8OL 

OUTLINE DRAWING 

.187 MAX. -~ 

.250 ± .003 DIA.-~ 

1.981 

MAX. 

.250 

MAX. 

1.640 

+ .060 
- .035 

.040 MAX. 

.860 

± .025 

.580 
MIN. 

.687 

MAX. DIA. 

.032 
± •003 .793 

± .025 

.580 

.025 •2p MIN 

MAX. ± •Op 

~--~-~ ~ 
~ ~ 

.330 

MAX. 

MAX. I 1 .020 .080 
U NTINN ED .115 ± .002 

'_ .040 DIA. 

ALL DIMENSIONS IN INCHES 

CYLINDER PLATE 

FLANGE GRID 

CYLINDER CATHODE 

2 LEADS NEATER 

 J 
TUN G-80l EIE CTRIC INC., ELECTRON TUBE OI YIS ION. Bl00NFl ELD, NEW JERSEY, ll. S. A.. OCTOBER 1, 196V PLATE M6608. 
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5676 

TUNS•SOL 

TRIODE 
SUBMINIATURE TYPE 

385` 
MAX. 

1 
1.500" 
MAX. 

N 9 2 i 1.500' IIII MIN. 

GLASS BULB 

RED DOT IS ADJACENT 
TO LEAD 1 

COATED FILAMENT 

1.25 VOLTS 120 MA. 

AC OR DC 

ANY MOUNTING POSITIOIJ 

BOTTOM VIEW 

O.OI6" TINNED 
FLEXIBLE LEADS 

0.048" SPACING 
CENTER—TO—CENTER 

THE 5675 IS A SUBMINIATURE, FILAMENT TYPE, TRIODE. IT IS DESIGNED FOR 
SERVICE AS A HIGH FREQUENCY OSCILLATOR UP TO SEVERAL HUNDRED MEGACYCLES 
IN APPLICATIONS WHERE EXTREME COMPACTNESS MUST BE MAINTAINED. THE 
FLEXIBLE TERMINAL LEADS MAY BE SOLDERED OR WELDED DIRECTLY TO CIRCUIT 
COMPONENTS WITHOUT THE USE OF SOCKETS. STANDARD SUBMINIATURE SOCKETS MAY 
BE USED BY CUTTING THE LEADS TO C.20" LENGTH. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH LlO SE FITTING SNI ELD CONNECTED TO LEAD N4 

GRID TO PLATE 2.G pf 
GRID TO FILAMENT 1.3 pf 
PLATE TO FILAMENT 4.0 pf 

MAXIMUM PLATE VOLTAGE 

MAXIMUM PLATE CURRENT 

RATINGS 

DESIGN CENTER VALUES 

C OXTINUEO OX FOLLOWING PAGE 

135 voLTs 

lO MA. 

T UNG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION Ol00M FI ElD. NEW JERSEY. U.S.A., MAY 1. !962 PLATE X6N 56 



5676 

~  TUNO•SOt  ~ 

LOXTI NII ED FROM Pft ELE DI MG PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 

GRID VOLTAGE 

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

PLATE. CURRENT 

VHF OSCILLATOR 

PLATE VOLTAGE 

GRID LEAK 

GA ID CURRENT 

PLATE CURRENT 

FREQUENCY 

135 voLrs 
—5 voLrs 

1 COO ILMHOS 

15 
4.O MA. 

135 voLrs 
10 000 OHMS 

150 ro 500 µA. 
9 MA. 

100 To 350 Mc. 
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TRIODE 

Ef = 1.25 Volts 
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5678 

TUNG•SOL 

~aoo" 
MAXI 

I 
1.500" 
MAX. 

L500" 

I I I I~

~;L :~oS BULD 

COLOR 00T I$ ADJACENT 
TO LEAD 1 

PENTODE 

SUBMINIATURE TYPE 

COATED FILAMENT 

1.25 VOLTS 

DC 

50 MA. 

ANY MOUNTING POSITION 
F —, 

Sys 

BOTTOM VIEW 

0.016" TINNED 
FLEXIBLE LEADS 

0.048"SPACING 
CENTER—TG—CENTER 

G R10 #j IS COMPRISED OF 
TWO SEPARATE BEAM PLATES, 
ONE OF WHI LH I$ CONNECTED 

TO LEAD #j T/IE OTHER TO 
LEAD #5 

THE 5678 IS A FILAMENT TYPE, SUBMINIATURE PENTODE DESIGNED FOR SERVICE 
IN RF APPLICATIONS REQUIRING ECONOMY OF SPACE, WEIGHT AND BATTERY DRAIN. 
A COATED METALLIC SHIELD IS USED AND CONNECTED TO LEAD X3• THE FLEXIBLE 
TERMINAL LEADS MAY BE SOLDERED OR WELDED TO CIRCUIT COMPONENTS WITHOUT 
THE USE OF SOCKETS. STANDARD SUBMINIATURE SOCKETS MAY BE USED BY CUTTING 
THE LEADS TO 0.20" LENGTH. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE (MAX.) 

INPUT 

OUTPUT 

RATINGS 
INTERPRETED ACCORDING TO DESIGN-MA%I MUN SYSTEM 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 VOLTAGE 

0.01 
3.3 
3.8 

pf 
pf 
pf 

90 VOLTS-

67.5 voLrs 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 45 67,5 VOLTS 

GRID #2 VOLTAGE 45 67.5 VOLTS 

GRID #1 VOLTAGE A O O VOLTS 

PLATE RESISTANCE I.2 1.O MEGOHMS 

TRANSCONDUCTANCE 82O L ZOO µMHOS 

PLATE CURRENT O.$ L•8 MA. 

GRID #2 CURRENT 0.22 0. 118 MA. 

GRID #1 VOLTAGE (APPROX.) FOR 
TRANSCONDUCTANCE = 10 u.MHOS —3 —4 VOLTS 

A GRID RESISTOR = 5 MEGOXM S. 

T UNG-SOL ELECTRIC INC. EI ELTR ON TUBE DIVISION BLOOMFIEL D, NEW JERSEY, U. S.A MAY 1, 1962 PLATE #645P 
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 5678 

PENTODE 

Ef = 1.25 Volts 
 ECz = 45 Volts 

DC 
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 l
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5686 

TUNO.80L 
~- MAX" -' 

i 
1.938" 
MAX 

2.188" 
MAX 

I I I II 1 
GLASS tl ULtl 

MINIATURE BUTTON 
9 PIN BASE 

OUTLINE DRAWING 
J EDEC E-2 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 350 MA. 

AC OR DC 

ANY MOUNTING POSITION 
9G 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 9G 

THE 5686 IS A HEATER—CATHODE TYPE PENTODE POWER AMPLIFIER PARTICULARLY 
DESIGNED FOR DEPENDABLE OPERATION UNDER CONDITIONS USUALLY FOUND IN 
MOBILE AND AIRCRAFT APPLICATIONS. IT IS SUITABLE FOR CLASS A AUDIO POWER 
AMPLIFIER SERVICE OR FOR CLASS C RF POWER AMPLIFIER SERVICE UP TO 160 MC. 
MULTIPLE LEADS ON THE CATHODE AND SCREEN GRID, FACILITATE RF BYPASSING 
AT HIGH FREQUENCIES. 

DIRECT INTERELECTRODE CAPACITANCES — APPRox. 

GRID #1 TO PLATE (MAX.) 

INPUT 

OUTPUT 

RATINGS 

Y ITH 
SHIELD 

0.08 
6.5 
8.5 

CLASS Al AMPLIFIER — DESIGN CENTER VALUES 

YITHOUT 
SHIELD 

0.11 
6.4 
4.0 

pf 

pf 

pf 

MAXIMUM PEAK HEATER CATHODE VOLTAGE 9O VOLTS 
MAXIMUM PLATE VOLTAGE 25O VOLTS 
MAXIMUM GRID #2 VOLTAGE Z5O VOLTS 
MAXIMUM PLATE DISSIPATION ].rj WATTS 

MAXIMUM GRID #2 DISSIPATION 3.O WATTS 
MAXIMUM GRID #1 CIRCUIT RESISTANCE (FIXED BIAS) O.1 MEGOHM 

MAXIMUM GRID #1 CIRCUIT RESISTANCE (SELF BIAS) O. rj MEGOHM 

CLASS C RF AMPLIFIER — DESIGN CENTER VALUES 

MAXIMUM PEAK HEATER CATHODE VOLTAGE 9O VOLTS 

MAXIMUM PLATE VOLTAGE Z5O VOLTS 

MAXIMUM GRID #2 VOLTAGE 250 VOLTS 

MAXIMUM GRID #1 VOLTAGE - ISO VOLTS 

MAXIMUM PLATE DISSIPATION 7.5 WATTS 
MAXIMUM GRID #2 DISSIPATION ~j.0 WATTS 

MAXIMUM PLATE INPUT POWER LO WATTS 

MAXIMUM PLATE CURRENT µO MA. 

MAXIMUM GRID #2 CURRENT 15 MA. 

MAXIMUM GRID #1 CURRENT 3 MA. 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 5O OOO OHMS 

CONTINUED ON FOILOWI NG PAGE 

TUNG-GOL ELECTRIC INC. ELECTRON TUBE DIVISION BLDG MFI EL D, NEW JERSEY, U.S.A. MAY 1, 1QF% PLATE "(4(~J 



5686 

TUN6•SOL  -~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #1 VOLTAGE 

TRANSCONDUCTANCE 

ZERO-SIGNAL PLATE CURRENT 

ZERO-SIGNAL GRID #2 CURRENT 

LOAD RESISTANCE 

POWER OUTPUT 

CLASS C RF AMPLIFIER UP TO 160 MC. 

250 voLTs 
250 VOLTS 

—12.5 voLTs 
3 lOO ')1.MHOS 

'27 MA. 

5.O MA. 

9 000 OHMS 
2.7 WATTS 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #1 VOLTAGE 

250 
18330 

250 
2
5
5g0 

voLTs 
voLTs 

OR GRID #1 RESISTOR 15 000 25 000 oHMss
PEAK RF GRID #1 VOLTAGE 50 75 voLTs 
PLATE CURRENT 30 40 MA. 

GRID #2 CURRENT (APPROX.) 6.5 10.5 MA. 

GRID #1 CURRENT (APPROX.) 2.0 2.0 MA. 

RF GRID DRIVING POWER (APPROX.) 5.0 6.5 Mw. 
USEFUL POWER OUTPUT AT 125 MC. -- 5.25 WATTS 
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Ef = 6.3 Volts 
ECz = 250 Volts 
 Ib 

 ~cz 

~ Fcz

=20.0 

~~ 

c =0 

-10.0 

-12.5 
~1 
-15.0 
~ I I 

-17.5 

-25.0 
~- -~- a-? 2. 5 

100 200 300 

PLATE VOLTS 

400 500 

100 

y 
W 
C 
W 
d 
F 
Q 

~ 75 
J 

'i 

N 
U 

~ 50 
0 

0 

:n 25 

IW-
a 

5686 
PENTODE 

Ef = 6.3 Volts 
Ecz = 180 Volts 

 Ib 

 Icz +8 

+4 

 No 
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5687 

TONO.80L 

DOUBLE TRIODE 
~- .875" -► 

MAX 

1.938' 
MAX 

2.188" 
MAX 

I I I I 1 

GLASS BULB 

MINIATURE BUTTON 
9 PIN BASE E9-1 
OUTLINE DRAWING 

J EDEC b-2 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

SERIES PARALLEL 

12.6 VOLTS 6.3 VOLTS 
450 MA. 900 MA. 

AC OR DC 

ANY MOUNTING POSITION 

FOR 12.6 VOLT OPERATION APPLY HEATER 
VOLTAGE BETWEEN PINS t4 AND W5• FOR 
6.j VOLT OP ER ATION APPLT HEATER VOLTAGE 
BETWEEN PIN W8 AND PINS W4 0.ND i!5 
CONNECTED TOGE TMER. 

BOTTOM VIEW 

BASING DIAGRAM 

J EDEC 9H 

THE 5687 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. 

DIRECT INTEREIECTRODE CAPACITANCES 
WITH NO E%TERN AL 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. 

GRAD TO GRID: (iG TO 2G) APPROX. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

4.0 pf 
4.0 pf 

0.6 pf 
0.5 pf 
7.0 pf 

0.75 pf 

0.025 pf 

MAXIMUM HEATER- CATHODE VOLTAGE 9D VOLTS 

MAXIMUM PLATE VOLTAGE 3OO VOLTS 

MAXIMUM INVERSE PLATE VOLTAGE lOOO VOLTS 

MAXIMUM PLATE DISSIPATION (EACH UNIT) 4.2 WATTS 

MAXIMUM TOTAL PLATE DISSIPATION (80TH UNITS) 7.5 WATTS 

MAXIMUM BULB TEMPERATURE (AT ANY PART OF ENVELOPE) 22O O C 

MAXIMUM DC GRID CURRENT (EACH UNIT) 6 MA. 

MAXIMUM EXTERNAL GRID CIRCUIT RESISTANCE (EACH UNIT) 1 ME GOHM 

CONTI NUEO ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION, BLO OM FI ELD, NEW JERSEY, U.S.A. MAY 1, 1962 PLATE N6462 



5687 

~  TUNG•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Aj AMPLIFIER - EACH UNIT 

VOLTS 

AMP. 

PLATE VOLTAGE 1ZO 1BO Z5O VOLTS 

GRID VOLTAGE -Z —7 -1Z.S VOLTS 

PLATE CURRENT j6,O Z3.O jZ.O MA. 

PLATE RESISTANCE (APPROX.) j 56O Z OOO 3 OOO OHMS 

TRANSCONDUCTANCE jj _5OO H 5OO j 4OO LIMHOS 

A MPIIFiCATiON FACTOR jB.O j7 .:~ 1F,.0 
GRID VOLTAGE FOR 

I b = 100 (AA. (APPROX.J -9.O -j4.O -j9.O VOLTS 

 J 

 J 
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5687 
FOR EACH UNIT 

Ef = 6.3 Volts 
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5687 
FOR EACH UNIT 

Ef = 6.3 Volts 
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FOR EACH UNIT 

Ef = 6.3 Volt$ 
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5687WA 
PREMIUM TUBE 

TUNG•SOL 

TWIN TRIODE 

~' 
~e--{ 

MAX 
~1 
15" 

1 16 
MAx 

3" 
2 16 

A MAX. 

 1_ 

GLASS BULB 

III II 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.9 AMP. 
12.6 VOLTS 0.45 AMR. 

AC OR DC 

ANY MOUNTING POSITION 

FOR 12.6 VOLT OPERATION AP PIY HEATER 
VOLTAGE BETWEEN PINS %N AXD N5• FOR 
6.j VOLT OPERATION APPLY HEATER 
VOLTAGE BETWEEN PIN XB ANO PINS f4 
AND t5 TIED TOGEYMER. 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 

9H 

.THE 5687WA IS A RUGGEDIZED, GENERAL PURPOSE MEDIUM-MU TWIN TRIODE OF THE 

MINIATURE BUTTON 9-PIN ALL GLASS CONSTRUCTION. EACH TRIODE SECTION IS 

ELECTRICALLY INDEPENDENT, ALTHOUGH THE TWO HEATERS HAVE A COMMON CON-

NECTION PERMITTING EITHER A 6.3 OR 12.6 VOLT OPERATION. THIS TYPE HAS 
HIGH PERVEANCE AND HIGH EMISSION CAPABILITIES WHICH ALLOW VERY HIGH 

PLATE CURRENT PULSES IF A SUITABLE SHORT DUTY CYCLE IS EMPLOYED. THE 
CATHODE MATERIAL IS CHOSEN TO MINIMIZE INTERFACE FORMATION, THUS MAKING 

THE 5687WA IDEAL FOR TRIGGERED APPLICATIONS INVOLVING LONG PERIODS Of 
STAND-BY CUT-OFF SERVICE. SINCE IT MUST BE ABLE TO WITHSTAND SEVERE 
MECHANICAL TESTS TO MEET TEST SPECIFICATIONS, THE 5687WA IS ESPECIALLY 
SUITED FOR USE IN INDUSTRIAL AND MILITARY AIRBORNE EQUIPMENT WHICH MAY 

BE SUBJECTED TO SEVERE SHOCK AND VIBRATION. 

DIRECT INTERELECTRODE CAPACFTANCES 
EACH TRIODE UNIT 

GRID TO PLATE (RATEG) 

GRID TO CATHODE (RATED) 

PLATE TO CATHODE (RATED) 
SECTION ~~ 
SECTION #2 

HEATER TO CATHODE (RATED) 

PLATE TO PLATE (APPROX.) 

GRID TO GRID (APPROX.) 

RATINGS 
ABSOLUTE MA%IMUM VALUES 

HEATER VOLTAGE 

MAXIMUM DC PLATE VOLTAGE 

MAXIMUM PLATE DISSIPATION, EACH PLATE R

MAXIMUM DC HEATER—CATHODE VOLTAGE 

MAXIMUM DC CATHODE CURRENT, EACH SECTIONS
MAXIMUM BULB TEMPERATURE 

~ INDICATES A CHANGE. 

6.3±5% 

CONTINUED ON FOLLOWING PAGE 

MI TROUT 
SHIELD 

4.0 uuf 
4.0 uuf 

0.6 uuf 
0.5 uuf 
7.0 ~-- uuf 

0.75 uuf 
0.025 uuf 

12.6±5$ VOLTS 
330 VOLTS 

4.2 WATTS 

±,1D0 VOLTS 

65 mAdc 

+225 o C

T UNG-GDL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD. NEW JERSEY. U.S.A. NAY 1. 1959 PLATE N55D5 



5687WA 
PREMIUM TUBE 

TUNo•so~ 
CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Ef = 12. 6V, Ep = 120 Vdc, Ec =-2Vdc 

lE%G EPT AS NODI FIEO BEL OwI 

INITIAL 500 HOUR LIFE TEST 

INDIVIDUAL PROD. AVG. INDIVIDUAL 
NIN. MAX. NIM. MAX. MIN. MAX. 

HEATER CURRENT 

(Ef = 6. 3V) 0.82 0.94 ___ 0.80 0.96 AMP. 
HEATER CATHODE LEAKAGEC
(ERk=ti00 Vdc) C tj0 t50 µAdc 

GRID CURRENT (i) 
(R9 = O. SME G) ___ —1,5 ___ ___ —2.0 µAdc 

PLATE CURRENT (i) 27 45 jj j9 -- mAdc 
INSULATION OF ELECTRODES 
(Ef=12.6V, E{4_ail)= 
3ppvdc,E(q_neq., E(p-all)= 
5p0 Vdc, P neq.) 

R (g- all) 100 50 MEGOHM 
R(p-all) 100 --- 50 MEGOHM 

PLATE CURRENT (2) 
(Eb=,}OOvdc, EC=-20Vdc) 6,0 mAdc 

PLATE CURRENT (3) 
(Eb=300Vdc, Ec=-•25Vdc) 1.0 --- mAdc 

TRANSCONDUCTANCE (2)D 1S Z5 PERCENT 

GRID CURRENT (2)E
(Ef = 14.OV ) —5.0 µAdc 

PLATE EMISSIONF
(Elr 195Vac, Rk/Ib= 
10.5 mVdc, Ea = O --- 25 --- --- --- --- µAdc 

AMPLIFICATION FACTOR 16 Z1 _ 

TRANSCONDUCTANCE (i) --- _-- 10000 12000 6000 14000 µMHOS 
~ AVERAGE TRANS-

CONDUCTANCE (i) --- 15 PERCENT 

SPECIAL REQUIREMENTS 

NIN. MAX. 

VARIABLE FREQUENCY VIBRATION G
( Rp= 2,000) 

VIBRATIONAL FATIGUE H

SHOCK 
(HAMMER ANGLE =24°, SHORT INDICATOR EMPLOYED) 

POST SHOCK AND VIBRATIONAL FATIGUE TEST END POINTS 
LOW FREQUENCY VIBRATION 
HEATER-CATHODE LEAKAGE 
TRANSCONDUCTANCE (i) 
GRID CURRENT (1) 

GLAS$ STRAINK 
L 

CONTINUITY AND SHORT 

AF NOISE MNPQ 

(Ef=12.6 vdc, Epp=S00 Vdc, EC-O, Eca1=7C4AVnc) ___ 17 VU 
LOW FREQUENCY VIBRATIONKC
(Rp=y000) 100 mvac 

LOW PRESSURE VOLTAGE EREAKDOWNS
(PRESSURE = SStS mm mercu iy, TEMP,=25t 5°C) 
HUMIDITY=O VOLTAGE = 500Va c, 60 CYCLES, SINUSOIDAL 
WAVE FORM)' SOO ___ Vac 

i HOUR STABILITY LIFE TEST __ 
( INTERMITTENT LIFE TEST CONDITIONS) 

STABILITY LIFE TEST END POINTS 
TRANSCONDUCTANCE (1) lO PERCENT 

i00 HOUR SURVIVAL RATE LIFE TEST 
( INTERMITTENT LIFE TEST CONDITIONS OR EQUIVAL E'N T) -__ 

SURVIVAL RATE LIFE TEST END POINTS 
°~ 4TE CURRENT (i) 45 mAdc 

6 000 
-3. ~ 

lU0 mvac 

150 
t 50 

m Vac 
µAdc 
/IMHOS 
µAdc 

CONTINUED ON FOLIOwI NG PAGE 



5687 WA 
PREMIUM TUBE 

TUNo•ao~ 

so 

CONTINUED FROM PRECEDING PAGE 

SPECIAL REQUIREMENTS _toxr•D. 

NIY. MA%. 

HEATER CYCLING LIFE TEST 
(Ef=7, SV, Eh~=ibSVdc, HEATER POSITIVE, 

Eb=Ec=O) --
HEATER CYCLING LIFE TEST END POINTS T

HEATER—CATHODE LEAKAGE t3O u.A do 

INTERMITTENT LIFE TEST 
P 

(Ehk=135Vdc, HEATER POSITIVE, R~i,p ME G., 
Ec= p, MIN. BULB TEMP. =+225°C, Rk=6g OHMS) 

NOTES 

A 
Y AXINUN TOTAL DISSIPATION FOR BOTH SECTIONS SN ALL BE 7.5 'WATTS. 

B 
R9 MAX. 1.0 NEG WITH CATXO DE BIAS, 0.1 NEGONN WITH FI%ED BIAS. 

CTIE 1p TO 2pr 19 TO 29 lk TO 2k. (PAR ASIT4L SUPPRESSORS OF 50 OHMS MAXIMUM PERMITTED. ) 

DTNE VALUE OF TRANSCOX DU LTANLE (21 SHALL APPLY TO IXDI VI DU AI TUBES AXD I$ EXPRESSED: 

lSN AT 12.61-(SM AT 11.4) 
X 100 

l SN AT 12.61 

EP RIOR TO TNIS TEST TUBES SNALI BE PREXE AT ED AT FOLLOWING CONDITIONS AND TESTED IYY EDI AT EIY 
AFTER PREN EATING. Efi 14.0 y, Ec1=- 2Vdt, Rk_0 OXY, Eb=120 yd c, R~1.0 NEG. 

F 
ilE GRID$ TO NEGATIVE END OF INDIVIDUAL Rk TNRU IXDI VI DU AL 100 OMN RESISTORS. ADJUST INDI-
VIDUAL Rk FOR SP'E .I FI ED FORWARD PLATE.LU RR EXT t5S AS NEASU RED ON THE FORWARD HALF CY LLE OF 
PLATE VOLTAGE. AFTER A MINIMUM OF 5 MINUTES OP EPATI ON AS ABOVE, IMMEDIATELY YEASU RE RE VEfl SE 
PLATE CURRENT ON TXE REVERSE XALF L7 CLE OF PLATE VOLTAGE. 

~ Tube Under Test 

loo 

/ BxA 
~~ 

CON TI NU EO ON FOLLOWING PAGE 

B.z Meg. 

u~

5sa~wa 

i ------
/u 
t ~ 

-- HIGH AN1 
TWIN TRIODE 

I rev (~ I re 

Normal Ef Applied 
To 411 Tubes 

TUX G-SOL ELECTRIC INL. ELECTRON TUBE DIVISION BLOONFIEL D, MEW JERSEY, U.S.A. JAN DART 1r 1957 PLATE !4865 



5687 WA 
PREMIUM TUBE 

~  TUMo•aot  ~ 

CONTINUED FROM PRECEDING PAGE 

NOTES -coxr~D. 

G 
SEE MIL-E-lt 4.9.20.3 

NSEE NIL-E- 1C 4.9.20.6 

J 
SEE MIL-E-1C 4.9.20.5 

NGL ASiS STRAIN TEST SN ALL CONSIST OF CON PLETELY SU BN ER GIXG THE TUBE INTO BOILING ~'A T~R (97~-
100 C1 FOR A PERIOD OF 15 BE CONO B. TX EX IMMEDIATELY PIUXGI NG INTO COLD WATER t0 fj C1. THE 
AMOUNT OF WATER SX All BE AT LEAST 2 LITERS PER 15 TUBES. TUBES FOR TXiS TEST SN ALI NAVE BEEN 
E XX AU STED A NI NINUN OF 48 HOURS PRIOR TO PER FORN AN CE Of TXIS TEST. TUBES SHAH BE REJECTED FOR 
EYI DENCE OF AIR LEAN. 

L SEE MIL-E-lt 4. T.5 

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

N 
TXE CATX OOE RESISTOR SMALL BE SXU NTED WI TX A CAp ACI TI VE REACTANCE NOT E%CEEDING j OXMS R 60 
CYCLES. 

PRpp---2000 OHMS. E~• a70my FOR 1TVU NETER OEFI ECTI ON IXI TI AL LY. PARAGRAPH 4. 10. j.2 OF Nll-E-1C IS 
AAIN ENDED AS FOLL~wS: THE FIFTH SENTENCE SHALL READ: THE GAIN OF TXE POWER ANPIIF IER 1 SEE 
FIGURE j01 SN ALL BE ADJUSTED BY RENOVIXG THE TUBE FROM THE SOCKET AND INTRODUCING THE SPEC-
IFIED LALI BR ATI XG VOLTAGE (SINE WAVE! TMRU A CAPACITOR AXD NOT MORE TM AN 100 OXNS AT TXE CAL-
IBRATING FREQUENCY. THE POWER ANPLI FI ER GAIN SX ALL BE ADJUSTED FOR POWER OUTPUT LEVEL OF 17 yV, 
f 5oNwl. 

Q 
TIE PLATES TO GE TX ER. TIE GRIDS TOGETHER AXO TO GROUND TX RU A 1.0 NEG. RESISTOR. TIE CATX ODES 
TOGETHER AND TO G0.0UND THRU A 680 OMN RESISTOR. 

RSEE MIL-E-1C 4.9.20.4 

SBRE AK DWON SX ALL BE DEFINED AS THAT VOLTAGE AT WNICN ARCING OCCURS BETWEEN ANODE BASE PIN ANG 
ADJACENT PINS. 

T 
AT THE CONCLU SI OM OF THE HEATER CYCLING LIFE TEST. A TEST SMALL BE NAOE TO DETERMINE CATHODE 
CONTINUITY. A TUBE wHI CH FAILS THE CATX ODE CONTINUITY TEST SN ALL BE CONSICERED A DEFECTIVE 
TUBE FOR THE HEATER CYCLING LIFE TEST. 



5687wA 
Pr~EM I UM TUBE 

5887WA 
FOR EACH UNIT 

Ef = 6.3 Volts 
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5687WA 
PREMIUM TUBE 

r 

5687WA 
FOR EACH UNIT ---- 

Ef = 6.3 Volts ̀  _~__ _ 
1 b 

— 1.00— Ic 

~  ~ t 
F.c~ 

' S0 

~~ 
y 

— W 
C 

'~ 

_ 

— i  n ~~ 3~ 

iE
 
(
I
n
)
 O
R 

GR
ID
 
(
I
~
)
 A
N 

0
 

o
 

c 

N
 

~
 

~
 

O
 

t 

~ ~~~~- i~~ 

~ 
20 

~` ~u 1 ~~ 10 

\ ~• 
11~ 

. ~ ~ " Ec = 50 ■NI 
r 

_ 
/~• .~~ 40 

c ~ ~~ ~~~~~~ 
U:~~~ 

_ 
C~~~!~~ 30 

— ~!_ —_—_—_— ~ - ~~N■ z~ ■■ 
00 

_ io 
— 50 100 150 200 250 300 

— PLATE VOLTTS 

j 
I 1 1 1 1 

20 20 

2 
S 

~ 15 ~ 15 
Y ~..i 

~ O 
!- 

~ LL

~ 10 0 10 
: F

ti w 
N W 
W J

~' d 

5a 5 
a 

0 

5687WA 
FOR EACH UNIT 

Ef = 6.3 Volts 
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TENTATIVE DATA 5696 

3' 

GLASS BULB 

TUNo•so~ 

—HYRATRON 

MINIATURE TYPE 

HEATER 

6.3±10~ VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

TBN 

THE 5696 IS A XENON FILLED, FOUR ELECTRODE THYRATR.ON WITH NEGATIVE CON—
TROL CHARACTERISTICS. IT HAS FOUND WIDE USAGE AS A SWITCHING TUBE, AND 
IN GRID CONTROLLED RECTIFIER SERVICE. BECAUSE OF ITS SHIELD GRID CON—
STRUCTION, THE INPUT OF THE 5696 WILL WORK DIRECTELY FROM A HIGH IMPE—
DANCE SOURCE SUCH AS A PHOTOTUBE. THE EFFECTIVE ANODE TO CONTROL GRID 
CAPACITY MAY BE REDUCED BY CONNECTING PINS #5 & 7 TO #2 AND CONNECTING 
THE GRID RESISTOR DIRECTLY AT THE SOCKET TERMINAL. THE SMALL SIZE AND 

LIGHT WEIGHT OF THE 5696 AND ITS RELATIVE FREEDOM FROM TEMPERATURE RE—
STRICTIONS MAKE THIS TUBE PARTICULARLY SUITED FOR USE IN COMPACT EQUIP—
MENT. 

ELECTRICAL DATA 

HEATER VOLTAGE 

HEATER CURRENT (Ef = 6.3 VOLTS] 

MINIMUM CATHODE HEATI NG TIME 

ANODE TO CONTROL GRID CAPACITANCE 

CONTROL GRID TO CATHODE (& SHIELD GR IDj CAPACITANCE 

DE-IONIZATION TIME, APPROX.(SHIELD TIED TO CATHODE) 

Y~I TH GRID VOLTS =-100, GRID RES. =1000 R 
ANODE VOLTS =500 ANODE CUR. .025 AMPS Z5 µSEC. 

WITH GRID VOLTS ='15 GRIDRES. = 1000 O 

ANODE VOLTS =500 ANODE CUR. .025 AMPS LIO µSEC. 

IONIZATION TIME (APPROX.j O.5 µSEC. 

ANODE VOLTAGE DROP (APPROX.j LO VOLTS 

MAXIMUM CRITICAL GRID CURRENT (AT Ebb = 350 V.RMS) O.5 µAMPS. 

MECHANICAL DATA 

6.3t1O`6 VOLTS 

0.15 AMPS. 

lO. SECONDS 

0.03 µµf 

1.8 µ{cf 

MOUNTING POSITION ANY 

MAXIMUM OVERALL LENGTH 1.75 INCHES 

MAXIMUM SEATED LENGTH 1.50 INCHES 

MAXIMUM DIAMETER 0.75 INCHES 

BULB T-5 1I2 
BASE MINIATURE BUTTON7 PIN 

WEIGHT (NE Tj O.3 OUNCES 

CONTINUED ON FOLLOWING PAGE 

 J 
TUN G-SOL ELECTRIC INC. ELECTRON TUBE OIV ISION BLOO NFIEID, NEW JERSET, U.S.A. DECENBER 1, 1958 PLATE #5jB2 



5696 TENTATIVE DATA 

TUNO•SOt 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
ABSOLUTE VALUES 

MAXIMUM PEAK ANODE VOLTAGE 

INVERSE 

FORWARD 

MAXIMUM CATHODE CURRENT 

PEAK 

AVERAGE 

SURGE (MAX. DURATION O.i SECONDS) 

MAXIMUM AVERAGE TIME 

MAXIMUM NEGATIVE CON T. FOL GRID VOLTAGE 

BEFORE CONDUCTION 

DURING CONDUCTION (AVERAGED OVER 30 SEC. MAX.) 
MAXIMUM POSITIVE CONTROL GRID CURRENT 

AVERAGE 

MAXIMUM NEGATIVE SHIELD GRID VOLTAGE 

BEFORE CONDUCTION 

DURING CONDUCTION (AVERAGED OVER 30 SEC. MAX.) 

MAXIMUM POSITIVE SHIELD GRID CURRENT 

AVERAGE 

MAXIMUM HEATER CATHODE VOLTAGE 

HEATER NEGATIVE 

HEATER POSITIVE 

AMBIENT TEMPERATURE LIMITS 

MAXIMUM CONTROL GRID (Gi) CIRCUIT RESISTANCE 

500 voLTs 

500 voLTs 

100 MA. 

25 MA. 

2.O AMP. 

j'O SECONDS 

—ZOO VOLTS 

—LO VOLTS 

5 MA. 

—50 voLTs 

—lO VOLTS 

5 MA. 

—ZOO VOLTS 

25 voLrs 

—75 To y0 °c 
LO MEGOHMS 

 J 



TENTATIVE DATA 5696 

5696 RANGE FOR 
OPERATIONAL RANGE OF 0.1 MEGOHMS 

WILL ALWAYS. 4DG CRITICAL GRID VOLTAGE 

~ ~ CONDUCT RANGE FOR 
MEGOHMS 

i 
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RANGES SHOWN ARE FOR TWO VALUES ` 

OF GRID RESISTOR, 0.1 MEGOHM AND I 

10 MEGOHM~ AND TAKE INTO ACCOUNT 

INITIAL DIFFERENCES BETWEEN IN—

DIVIDUAL TUBES AND SUBSEQUENT 

DIFFERENCES DURING TUBE LIFE 

FOR A HEATER VOLTAGE RANGE OF 

5.7 TO 6.9 VOLTS. \ ~ 

WILL NEVER j 

CONDUCT 

\ 

-7.5 -5.0 -2.5 
v 

0 

DC GRID #I SUPPLY VOLTS 

5696 

AVERAGE CONTROL CHARACTERISTICS 

Rgi = 0.1 Megohms 
Rg2 - 0 Ohms 
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DC CONTROL GRID VOLTS 

T UN G-SOL ELECTR C INC. ELECTRON TUBE DIVISION Bl00N FI ELD, NEW JERSEY, U. S.A DECEMBER 1, 1958 PLATE W.Sjej 



5696 TENTATIVE DATA 

5696 
AVERAGE GRID CHARACTERISTICS 

BEFORE ANODE CONDUCTION 

Et = 6.3 Volts 

Shield Grid Volts = 0 

0 = Conduction Starts DC ANODE VOLTS =50 0 

250 
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DC CONTROL GRID VOLTS 

l 
5696 

AVERAGE GRID CHARACTERISTICS 

DURING ANODE CONDUCTION 

Et = 6.3 Volts 
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5702WA 

TUNS•SOL 

PENTODE 

SUBMINIATURE TYPE 

400; 
MAX  

I.I50" 
1.350" 

1.500" 
MAX 

RED DOT 

III 

II  

1.5~ 0" 
MAX 

]654J2i 

GLASS BULB 

OUTLINE DRAWING 
~ JEDEC j-N 

HEATER 

E.3 VOLTS 0.20 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW . 

0.016" TINNED FLEXIBLE LEADS 

LENGTH: 1.5" MIN. 

5 PACING: 0.048" 

CENTER•TO•CENTER 
IN LINE 

THE 5702 WA IS A HEATER-CATHODE TYPE SHARP-CUTOFF PENTODE DESIGNED FOR 
SERVICE WHERE SEVERE CONDITIONS OF HIGH TEMPERATURE AND MECHANICAL SHOCK 

OR VI9RATION ARE ENCOUNTERED, CAPABLE OF OPERATION IN THE VHF REGION. A 

SEPARATE TERMINAL CONNECTION IS PROVIDED FOR GRID #3, WHICH UNDER SELF-
BIAS CONDITIONS CAN BE CONNECTED DIRECTLY TO GROUND, PERMITTING THE CATH-
ODE BY-PASS CAPACITOR TO BE OMITTED FOR LOWER GRID LOADING. THE 'FLEXIBLE 
TERMINAL LEADS MAY BE SOLDERED OR WELDED DIRECTLY TO CIRCUIT COMPONENTS 
WITHOUT THE USE OF SOCKETS. STANDARD INLINE SUBMINATURE SOCKETS MAY BE 

USED BY CUTTING THE LEADS TO A SUITABLE LENGTH. 

RATINGS 
MECHANICAL 

MAXIMUM IMPACT ACCELERATION (SHOCK TEST #3) 

MAXIMUM UNIFORM ACCELERATION (C ENZRIFUGE TEST #4) 

MAXIMUM VIBRATIONAL ACCELERATION (96 HR. FATIGUE TEST #5) 
MAXIMUM BULB TEMPERATURE 

HEATER VOLTAGES
PLATE VOLTAGE 
GRID #1 VOLTAGE 
GRID #2 VOLTAGE 
GRID #3 VOLTAGE 
PLATE DISSIPATION 
GRID #2 DISSIPATION 
GRID #1 CIRCUIT RES. 
HEATER-CATHODE VOLT. 
CATHODE CURRENT 
CATHODE RESISTANCE 
PLATE CURRENT II) 
GRID #2 CURRENT 
TRANSCONDUCTANGE (1 ): 
PLATE RESISTANCE 

RATINGS 
AND NORMAL OPERATI ON 

MI L•E•i 
ABS 

NORMAL 
TEST 
COND. 

NORMAL 
OPER. ABS. 

SYMBOL MIN, (NOTE 7) (NOTE 6) MA%. 

Ef: 5.7 6.3 6.3 5,9 
Eb: --- 120 120 165 
Ect: -55 0 0 --- 
Ec2: --- 120 120 155 
Ec 3: --- 0 0 0 
Pp: --- 0.9 --- 
Pg2: --- 0.3 --- 
Rgi --- 1.0 1.2 
Ehk: -200 --- 100 +200 
Ik: --- --- --- 16.5 
Rk; 200 200 --- 
Ib: --- 7.5 --- 
Ic2: 
Sm(1 ): 

2.f, 
5000 

--- 

rp; --- 0.34 

450 G 

1000 G 

2.5 G 

2F5 °C 

DES. MIL-E-1 
MAX. UNI75 

--- V 
--- Vdc 
--- Vdc 
--- Vdc 
--- Vdc 
1.70 W 
0.40 W 
--- Meg 
--- V 
--- mAdc 
--- OHMS 

--- mAdc 
--- mAdc 
--- µMHOS 
--- Meg. 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION 6LOOMFI ELO, NEW JERSEY, U.S.A. MARCH 1, 1962 PLATE k5420 



5702WA 

TUNO.80L 

C ONTNU ED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS 

TEST 

MEASUREMENTS ACCE PTANCE TESTS PARTI 

HEATER CURRENT: 
HEATER-CATHODE LEAKAGE: 

Ehk=+100 VDC, Ehk=-t00VDC 
GRID CURRENT (1): 

Rg1=1 .0 MEG. 
PLATE CURRENT (1): 
PLATE CURRENT (2): 

Ec1=-9.0 VDC, Rk=O 
SCREEN CURRENT: 

TRANSCONDUCTANCE I7 ): 
CONTINUITY AND SHORTS 

(INOPERATIV ES): 

AOL MIL•-E•1 MIN. LAL BOGIE MI L•E•1 
~ SYMBOL UNITS 

COMBINED AOL 1.0% EXCLUDING MECH. 8 INOPER ATIVES 

0.65 If: 183 192 200 mA 

0.65 Ihk: µAdc 

0.65 Ict(1): --- --- --- µAdc 
0.65 Iblt): 5.5 6.7 7.5 mAdc 

0.65 Ib(2): --- --- µAdc 
0.65 Ic2: 1.7 --- 2.6 mAdc 
0.65 Sm(1): 4200 4700 5000 µMHOS 

AOL MI L•E•1 MI L•E-1 
(CONT'D FROM ABOVE) %, SYMBOL 

UAL MAX. ALp 
UNITS 

HEATER CURRENT: 0.65 If: 208 217 16 mA 

HEATER-CATHODE LEAKAGE: 

Ehk=+100 VDC, Ebk=-100VDC 0.65 Ihk: 5 µAdc 
GRID CURRENT (7): 

Rg1=1.0 MEG. 0.65 Ic1(1 ): --- -0.1 --- µAdc 
PLATE CURRENT (1 ): 0.65 Ib(1 ): 8.3 9.5 2.3 mAdc 
PLATE CURRENT (2): 

Ec1=-9.0 VDC, Rk=O O.ES 1612): 50 µAdc 

SCREEN CURRENT: 0.65 Ic2: --- 3.5 mAdc 
TRANSCONDUCTANCE (1): 0.65 Sm11): 5300 5800 900 µMHOS 
CONTINUITY AND SHORTS 

(INOPERATI VES): 
MECHANICAL: 

ENVELOPE (&71 

MEASUREMENTS ACCEPTANCE TEST PART2 

INSULATION OF ELECTRODES: 

(Ef=6.3V, Eg-all=-700 Vdc 

(Ep-all=-300 Vdc 

TRANSCONDUC TAN CE (2): 
Ef=5.5 V (NOTE 91 

GRID EMISSION: 
EE=7.5 V; Rgt>r1.0 MEG.; 
PREHEAT 5 MIN. AT 
Ec1=0; TEST AT Ec1= tOVdc 

AF NOISE: Esig= 70mVac; Ec2=25 Vdc; 
Rg1=0.1 MEG. ;Rg2=1000 OHMS; 
Rp=0.2 MEG. ; Ck=7000 µf; 

Rk=40000HM5 2.5 EB: VU 

HINDI GATES A CN ANG E. 

AOL MI L•E•1 
MIN. LAL BOGIE 

MIL-E•1 
% SYMBOL UNITS 

COMBINED AOL=1.09e E%C LUDI NG MECH. 8 INOPERATIV ES 

Rg 1-all 100 MEG. 
2.5 

Rp-all 100 MEG. 

2.5 4Ef5m(2): --- PERCENT 

6.5 Ic(2): µAdc 

CONTINUED ON FOLLOWING PAGE 

J 



TENTATIVE DATA 

~  TUNG•SOL  

CONTINUED FROM PRECEDING PAGE 

5702WA 

CHARACTERISTICS AND QUALITY CONTROL TESTS -conf'd.l

AOL MIL-E-1 MIN. LAL BOGIE MIL-E•1 

% SYMBOL UNITS 

TEST 

MEASUREMENTS ACCEPTANCE TEST PART2 
(CONT'D ) COMBINED AQL= 1.0°6 E%C LU DING MEC H. 6 INOPERA7IVES 

PLATE RESISTANCE: 6.5 rp: 0.75 MEG. 
CAPACITANCE --- --- --- µµf 

CAPACITANCE: (NOTE 2) 6.5 

~Cgp: 

Cia: 4.1 4.4 4.8 µµf 

CAPACITANCE• Cout: 2.9 3.1 3.5 µµf 

LOW PRESSURE VOLT. BREAKDOWN 
PRESSURE =55±Smm Hg; 6.5 

VOLTAGE = 300 Vac 

VIBRATION (2): 

F=4Ocps; G=15; Rp=10,000 OHMS 2.5 Ep: --- mVac 

AqL MIL-E-1 MIL-E-1 

(CONT'D FROM ABOVE) `S SYMBOL UAL MA%. ALD UNITS 

INSULATION OF ELECTRODES: 

Ef=6.3V; Eg-all=-100 Vdc; IRg1,-all: MEG. 
Ep-all=-300 Vdc 2'S Rp-all MEG. 

TRANSCONDUCTANCE (2): 
Ef=5.5 V (NOTE 9) 2.5 ~EfSm(2): 10 PERCENT 

GRID EMISSION: 
EE=7.SV; Rg1=1.0 MEG.; 
PREHEAT 5 MIN. AT 
Ec1=0; TEST AT Ec1=-1OVdc 6.5 Ic(2): -0.5 µAdc 

AF NOISE: Esig=7OmVac: Ec2=25Vdc; 
Rg1=0.1 ME G;Rg2=1000 OHMS; 
Rp=0.2 MEG Ck=1000 µf; 
Rk=4O000HM5 2.5 EB: 17 VU 

PLATE P.ESISTANC E: 6.5 rp: --- --- --- MEG. 
CAPACITANCE: Cgp: --- 0.03 --- µµf 
CAPACITANCE: (NOTE 2) 6.5 ~Cio: 5.2 5.5 0.83 µµf 
CAPACITANCE: Cout: 3.9 4.1 0.71 µµf 

LOW PRESSURE VOLT. BREAKDOWN: 

PRESSURE=SSi5mmHg: 

VOLTAGE=300 Vac 6.5 

VIBRATION (2): 

F=40 cps; G=15; Rp=10,000 OHMS 2.5 Ep: 50 mVac 

AqL MIL-E-1 MIL-E-1 

% SYMBOL MIN LAL BOG. UAL MA% UNITS 

DEGRADATION RATE ACCEPTANCE TESTS 

SUBMINIATURE 2.5 
LEAD FATIGUE: 

SHOCK (1 ): 

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

FATIGUE I1 ): 
96 HOURS; G=2.5; FIXED 

FREQUENCY; F=25 MIN. 
60 MAX. (NOTE 5) 6.5 

4.0 

CONTINUED ON FOLLOWING PAGE 

~ / 
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5702WA TENTATIVE DATA 

~  TUNG•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS - cont'd. 1

TEST 

AOL MI L•E•1 
o SYMBOL 

DEGRADATION RATE ACCEPTANCE TESTS (CONT'D.) 

POST SHOCK (i) AND FATIGUE TESTES (1) 
END POINTS: 
VIBRATION (2): 
F=40cps; G=15; Rp=10,000 OHMS 

HEATER-CATHODE LEAKAGE: 
Ehk=+100 Vdc, Ehk=-100 vdc 

CHANGE IN TRANSCONDUCTANCE (1) 
OF INDIVIDUAL TUBES: Ef=6.3 V. 

GLASS STRAIN (THERMAL SHOCK): 

ACCEPTANCE LIFE TESTS 

6.5 

MIN MAX MI L•E-1 

UNITS 

Ep: 100 mVac 

Ihk: 20 µAdc 

A~Sm(1): --- 20 PERCENT 

HEATER CYCLE: 

Ef=7.0 V; Eb=Ec1=Ec2=Ec3=0V; 

Ehk=140 Vac; 1M1 N. ON, 1MIN. OFF 1.0 2000 --- CYCLES 
HEATERCYCLING LIFE TEST END POINTS: 

HEATER-CATHODE LEAKAGE: 

Ehk=±100 Vdc Ehk=-100 Vdc Ihk: 20 µAdc 

1HOUR STABILITY LIFE TEST: 
TA=ROOM; Ehk=+200;Vdc; Rgi=1.0 MEG. --- --- ----

1 HOUR STABILITY LIFE TEST END POINTS: 
CHANGE IN TRANSCO NDUCTANCE 
(1) OF INDIVIDUAL TUBES: 

( TYPICAL SAMPLE SIZE=50 TU B'ES) 1.0 L~;Sm(1 ): 10 PERCENT 

100 HOUR SURVIVAL RATE LIFE TEST: 
TA=ROOM; Ehk=+200 Vdc; Rg1=1.0 MEG. --- --- ----

100 HOUR SURVIVAL RATE LIFE TEST 
END POINTS: 
(TYPICAL SAMPLE SIZE 200 TUBES) ---

INOPERATIVES: 0.65 --- --- --- ----
TRANSCONDU CTANCE (1 ): 1.0 Sm(1): 3800 --- µMHOS 

INTERMITTENT HIGH TEMPERATURE 
LIFE TESTS: 
T BULB =265°C MIN; Ehk=+200 Vdc; 
Rg1=1.0 MEG. ---

500 HOUR INTERMITTENT HIGH 
TEMPERATURE LIFE TEST END POINTS: 
(TYPICAL SAMPLE SIZE=20 TUBS 1st SAMPLE; 
40 TU BES tad SAMPLE) ---

INOPERATIVES:A --- --- --- ----
GRID CURRENT (11:8 Ic(1): --- —0.5 µAdc 

HEATER CURRENT: C If: 180 220 mA 

CHANGE IN TRANSCONDUCTANCED
(1) OF INDIVIDUAL TUBES: OtSm(1): --- 20 PERCENT 
TRANSCONDUCTANCE (21: (NOTE 9) 6 ~ EfSm(21: 15 PERCENT 

HEATER-CATHODE LEAKAGE:E 

Ehk=+ 100 Vdc Ehk=-100 Vdc Ihk: 10 µAdc 

INSULATION OF ELECTRODES: G 
gt-all Rg1-all: 50 MEG. 
p-all Rp-all: 50 --- MEG. 

CONTINUED ON FOLLOWING PAGE 
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  TUNO.80L  ~ 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS - cont'd. ~ 

AQL MIL-E-1 MIL•E•1 
95 SYMBOL MIN. MAX. UNITS 

TEST 

ACCEPTANCE LIFE TE5T5 (cont'd.) 

TRANSCONDUCTANCE 111 AV G. CHANGEH ___ Avg4tSm(1 ): _-- 15 PERCENT 
TOTAL DEFECTIV ES: J --- --- --- ----
7000 HOUR INTERMITTENT HIGH 

TEMPERATURE LIFE TEST END POINTS: K 

(TYPICAL SAMPLE SIZE=20 TUBES 
1st SAMPLE; 40 TUDES 2nd SAMPLE) --- --- ----
INOPERATIVES: L --- --- --- ----
GRID CURRENT 11): M Ic(t): 0 —1.0 µAdc 
HEATER CURRENT: N If: 177 223 mA 
CHANGE IN TRANSCONDUCTANCE P 

(i) OF INDIVIDUAL TU ~S: .,tSm(1) 30 PERCENT 
HEATER-CATHODE LEAKAGE: Q 

Ehk=+ 100 Vdc Ehk=-100 Vdc Ihk: -- — 15 µAdc 

TOTAL DEFEC TIVESR --- --- --- ----

ALLOWABLE DEFECTS PER CHARACTERISTIC 

NOTE: 1st SAMPLE COMBINED SAMPLES 

A 1 3 

D 1 3 

C 1 3 

D 1 3 

E 2 5 

F 2 5 

G 2 5 

H ___ ___ 

J 4 8 

K ___ ___ 

L 2 5 

M 2 5 

N 2 5 

P 2 5 
Q 2 5 
R 5 10 

T UN6-SOL ELECTRIC INC. ELECTRON TUBE DI VI SION~ BLO OMFI ELD~ NEW JERSEY, U.S.A. OCTOBER 1, 1959 PL0.TE x5624 



5702WA TENTATIVE DATA 

TUNE-SOL 

NOTES 

NOTE 1 CHARACTE RISTIGS, QUALITY CONTROL TEST PROCEDURES, AND INSPECTION LEVELS ARE MADE 
ACCORDING TO THE APPROPRIATE PARAGRAPHS OF MIL-E-1 "INSPECTION INSTRUCTIONS FOR 
ELECTRON TUBES" AND MIL-STD-IOSA. 

NOTE 2 WITH A CYLINDRICAL SHIELD (0.405" I.D.-17/8" LONG) CONNECTED TO LEAD 6. 

NOTE 3 TEST CONDITIONS AND ACCEPTANCE CRITERIA PER SHOCK TEST PROCEDURES OF MIL-E-i 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-1 BASIC 

SPECIFICATIONS. 

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

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'R HEAT-
ER 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 TU8E5 FROM THAT VALUE MEASURED AT Ef= 

6.3V TO THAT VALUE MEASURED AT Ef=S.SV. 
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5702W B 

i  TUNO.80L 

PENTODE 

SUBMINIATURE TYPE 

~~ 

a 

G 

400; 
MAX 

I.I So' 

1.350' 

1.500' 
MAX 

BED DOT 

1.500' 

~II 

IIII MAX 

/65412 

GLASS BULB 

OUTLINE DRAWING 
—► JEDEf. j-6 

HEATER 

6.3 VOLTS 0.20 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 

0.016" TINNED 
FLE%ISLE LEADS 

0.048" CENTER-T O-CENTER 
IN LINE 

THE 5702 WB IS AHEATER-CATHODE TYPE SHARP-CUTOFF PENTODE OF SUBMINIATURE 

CONSTRUCTION CAPABLE OF OPERATION IN THE VHF REGION. IT IS DESIGNED FOR 

SERVICE WHERE SEVERE CONDITIONS OF HIGH TEMPERATURE AND MECHANICAL SHOCK 

OR VIBRATION ARE ENCOUNTERED. A SEPARATE TERMINAL CONNECTION IS PROVIDED 

FOR GRID #3 WHICH UNDER SELF-BIAS CONDITIONS CAN BE CONNECTED DIRECTLY TO 

GROUND, PERMITTING THE CATHODE 9Y-PASS CAPACITOR TO BE OMITTED FOR LOWER 

GRID LOADING. THE FLEXIBLE TERMINAL LEADS MAY BE SOLDEPED OR WELDED DI-

RECTLY TO THE CIRCUIT COMPONENTS WITHOUT 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 

MAXIP~IUM UNIFORM ACCELERATION (CENTRIFUGE TEST-NOTE 4) 1000 G 

MAXIMUI4 VIBRATIONAL ACCELERATION (96HR. FATIGUE TEST-NOTE 5) 2.5 G 

MAXIMUM BULB TEMPERATURE 220 °C 

RATINGS 

AND NORMAL OPERATION 

NORM. 
TEST NORM. 

MILE-1 DES. .~- ~ CONDI- OPE R- DES. MIL-E-i 
SYMBOL MAX TIONS ATION MA% UNITS 

(NOTE 7) (NOTE 6) 

HEATER VOLTAGE (NOTE 8) Ef: 5.7 6.3 6.3 6.9 V 

PLATE VOLTAGE Eb: --- 120 120 165 Vdc 

GRID #1 VOLTAGE Ec1: - 55 0 0 --- Vdc 
GRID u2 VOLTAGE Ec2: --- 120 120 155 Vdc 

GRID #3 VOLTP.GE Ec3: 0 0 0 Vdc 

PLATE DISSIPATION Pp: --- 0.9 1.10 W 

GRID #2 DISSIPATION Pg2: 0.3 0.40 W 

GRID #1 CIRCUIT RES. Rg1: --- 1.0 1.2 MEG. 

HEATER-CATHODE VOLTAGE Ebk: -200 100 +200 v 

CATHODE CURRENT Ik: --- --- --- 16.5 mAdc 

CATHODE RESISTANCE Rk: 200 200 --- OHMS 

PLATE CURRENT 11) Ib(1): --- 7.5 mAdc 

GRID #2 CURRENT Ic2: 2.6 mAdc 

TRANSCONDUCTANCE (1) Sm(1): --- 5000 µMHOS 

PLATE RESISTANCE rp; 0.34 MEG. 

TUNG-SOL ELECTRIC INC. ELF CTRON TUBE OIVIS ION, BLOOMI'IELD, NEW JERSEY, U. S.A , :IARCH 1, 1962 PLATE W6421 



5702WB 

TUNO.80L 

CONIINU ED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS • cont'd. 

AQL 
TEST 96 

MEASUREMENTS ACCEPTANCE 
TESTS PART 1 

MIL-E-1 MIL-E-1 
SYMBOL MIN. LAL BOG UAL MAX. ALD UNITS 

COMBINED AOL=1.0%EXCLUDING MECHANICAL AND INOPE RATIVES 

HEATER CURRENT: 0.65 If: 190 200 210 mA 
H EATER-CATHODE 
LEAKAGE: Ehk=-100 Vdc 

Ehk=+100 Vdc 0.65 Ihk: --- -=- --- 5 --- µAdc 
--- GRID CURRENT (1 ): 0.65 Ic1(1): --- --- --- -0.1 --- µAdc 

PLATE CURRENT 11): 0.65 Ib(1): 5.5 6.9 7.5 8.1 9.5 2.3 mAdc 
PLATE CURRENT (2): 

Ec1=-9.0 Vdc 0.65 Ib(2): --- --- 50 --- µAdc 
SCREEN CURRENT: 0.65 Ic2: 1.7 2.6 3.5 --- mAdc 
TRA NSCON DUC-
TANCE (1): 0.65 Sm(1): 4200 4775 5000 5225 5800 660 µMHOS 
CONTINUITY AND 
SHORTS 

(INOPER ATI V ES): ---
MECHANICAL: 

ENVELOPE 18-71 

MEASUREMENTS ACC EPT ANCE 

TEST PART T 

INSULATION OF 

ELECTRODES: 

Ef=6.3 V 
Eg-all=-100 Vdc 2.5 Rg1-all: 250 --- --- --- MEG. 
Ep~ll =-300 Vdc 2.5 Rp-all: 250 --- -- -- MEG 

TRANSCONDUC-
TANCE (21: 

Ef=5.7 V (NOTE 9) 2.5 4EfSm(2)--- --- 5 --- PERCENT 
GRID EMISSION: 

Ef=7,5 V; PREHEAT 

5 MINUTES AT Ec1= 

0; TEST AT Ect=-

10 Vdc 6.5 Ic (2): --- µAdc 

AF NOISE: 

Esig=70 mVac; Ec2= 

25 Vdc; Rg1=0.1 MEG.; 

Rg2 =1000 OHMS; Rp= 
0.2 MEG; Ck =1000 µf; 
Rk=4000 OHMS. 2.5 EB: 17 VU. 

PLATE RESISTANCE: 6.5 rp: 0.15 MEG. 
CAPACITANCE: --- 0.03 µµf 
CAPACITANCE: (NOT 2) 

~CBP~ 
6.5 Cin: 4.1 5.5 µµf 

CAPACITANCE: Cout: 2.9 4.1 µii 

LOW PRESSURE 

VOLTAGE BREAKDOWN: 
PRESSURE=SS~Smm Hg: 

VOLTAGE = 300 Vac 6.5 

OPERATION TIME: 

(NOTE 10) 4.0 t: 20 

-►INDICATES A CHANGE. CONTINUED ON FOLLOWING PAGE 
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TUN6•SOL 

TEST 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS -cont'd. 

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

MEASUREMENTS ACCEPTANCE 

TEST PART ~ - eoni'd. 

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

10,000 OHMS 2.5 Ep; 

VIBRATION (3): 

F=30-1000 cps;G=15; 

Rp =10,000 OHMS; t=3 MIN.; 
POSITIONS X1 AND X2 ONLY 4.0 Ep: 

DEGRADATION RATE 
ACCEPTANCE TESTS 

PEAK 70 
PEAK 

SUBMINIATURE LEAD 

FATIGUE: 

SHOCK (i ): 
Ehk=+100 Vdc;Rg=0.1 MEG 

HAMMER ANGLE =30° 20 ---

(NOTE 3) 
FATIGUE (1): 

96 HRS; G=2.5; FIXED 
FREQUENCY; F=25 MIN. 
60 MAX. (NOTE 5) 6.5 

FATIGUE (2): 

6 HOURS; G=10: FIXED 
FREQUENCY; F=25 MIN, 
60 MAX. (NOTE 11 ) 

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

VIBRATION (2): 

F=40 cps; G=15; Rp = 

10,000 OHMS Ep: 
HEATER-CATHODE LEAKAGE: 

Ehk=+ 100 Vdc Ehk=-100 Vdc Ihk: --- 10 --- µAdc 

CHANGE IN TRANSCONDUC-

TANCE 11) OF INDIVIDUAL 
TUBES: 

Ef = 6.3 V ___ QLSm(1 ): --- --- --- --- 10 --- PERCENT 

GRID CURRENT (1 ): --- Ic(i): --- --- --- --- —1.0 --- µAdc 

SHOCK (2): 
Ehk=+100 Vdc; Rg=0.1 

MEG.: G=75; (HAMMER 
ANGLE =120°+ RUBBER 
PAD); t =10 MILLISECONDS 
DURATION (NOTE 12) 

POST SHOCK TEST (21 
END POINTS: 

VIBRATION (2): 
F=40cps; G=15; Rp= 

1 Q, 000 OHMS --- Ep;

CONTINUED ON FOLLOWING PAGE 
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  TUNG•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS - cont'd. 

TEST 

DEGRADATION RATE 

ACCEPTANCE TESTS •CONT'D. 

HEATER-CATHODE 
LEAKAGE: 

Ehk =+700 Vdc Ehk=-100 Vdc 
CHANGE IN TRANSCON-
DUCTANCE (7) OF IN-
DIVIDUAL TUBES: 

Ef = 6.3 V 

GRID CURRENT (1 ): 

AOL 

--- 

--- 

-- 

MIL-E-1 
SYMBOL 

Ihk: 

4i Sm(7 ): 
Ic(1 ): 

MIN. 

___ 

--- 
--- 

MA%. 

1G 

10 
—7.0 

MILE-1 
UNITS 

µAdc 

PERCENT 
µAdc 

GLASS STRAIN (THERMAL SHOCKI: 6.5 --- --- --- ---

ACCEPTANCE LIFE TESTS 

HEATER CYCLE: 

Ef =7.5 V; E6=Ec1=Ec2= 
Ec3=0V; Ehk=140 Vac; 

1 MIN. ON, 1 MIN. OFF. 2000 --- CYCLES 
HEATER CYCLING LIFE 
TEST END POINTS: 

HEATER-CATHODE 
LEAKAGE: 

Ehk=' 100 Vdc Ehk=-700 Vdc --- Ihk; --- 20 µAdc 

1 HOUR STABILITY FIFE 
TEST: 

TA'=ROOM; Ehk=+200 Vdc; 
Rg1 = 1.0 MEG. 

1 HOUR STABILITY LIFE 

TEST END POINTS: 
CHANGE IN TRANSCON-

DUCTANCE (11 OF IN-
DIVIDUAL TUBES: 

(TYPICAL SAMPLE SIZE 
= 50 TUBES) 1.0 4Sm(1): --- 10 PERCENT 

100 HOUR SURVIVAL RATE 
LIFE TEST: 

TA =ROOM; Ehk=+200 Vdc; 

Rgt =1 .0 MEG. 
100 HOUR SURVIVAL RATE 
LIFE TEST END POINTS: 

(TYPICAL SAMPLE SIZE _ 
200 TUBES) 
INOPE RATIV ES: 
TRANSCONDUC TAN CE (1): 1.0 Sm(11: 3800 --- µMHOS 

INTERMITTENT HIGH TEM-
PERATURE LIFE TESTS: 

T BULB = 220" C; Ehk =+200 
Vdc; Rg1 = 1.0 MEG. 

CONTINUED ON FOLLOWING PAGE 

 J 
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TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS - cont'd. 

ALLOWABLE DEF. 

PER CHARACTER. 

ise COMB. AOL MI L•E •1 MILrE •1 

SAMPLE SAMPLES 9. SYMBOL MIN. MA%. UNITS 
TE57 

ACCEPTANCE LIFE 

TEST • eonf'd. 

500 HOUR INTERMITTENT 

HIGH TEMPERATURE LIFE 

TEST END POINTS: 

(TYPICAL SAMPLE SIZE _ 

20 TUBES 1st SAMPLE 
40 TUBES 2nd SAMPLE) 
INOPERATIVES: 1 3 --- --- --- ---
GRID CURRENT (11: 1 3 --- Ic(1): --- —O.5 µAdc 

HEATER CURRENT: 1 3 --- If: 180 220 mA 

CHANGE IN TRANSCON-
DUCTAN CE (1) INDIVID-
UAL TUBES: 1 3 --- 4tSm(1 ): 20 PERCENT 
TRANSCON DUCTANCE (2): 

(NOTE 9) 2 5 --- DEfSm(2): 15 PERCENT 
HEATER-CATHODE 
LEAKAGE: 
Ehk=+ 100 Vdc Ehk=-100 Vdc 2 5 --- Ihk: 10 µAdc 

INSULATION OF ELECTRODES: 
gt-all 2 5 --- Rgt-all; 50 --- MEG. 

pill 2 5 --- Rp-all: 50 --- MEG. 

TRANSCONDUCTANCE (1): 
AVERAGE CHANGE: —__ Avg.OtSm(1): --- 15 PERCENT 
TOTAL DEFECTIVES: 4 B --- --- --- --- ---

1000 HOUR INTERMITTENT 
HIGH TEMPERATURE LIFE 
TEST ENDPOINTS: 

(TYPICAL SAMPLE SIZE _ 
20 TU BES 1st SAMPLE 
40 TUBES 2nd SAMPLE) --- ---

INOPERATIVES: 2 5 --- --- --- ---
GRID CURRENT (1 ): 2 5 --- Ic11 ): --- —1.0 µAdc 

HEATER CURRENT: 2 5 --- If: 177 223 mA 

CHANGE IN TRANSCON-
D UCTAN CE (1) OF IN-
DIVIDUAL TUBES: 2 5 --- ~Sm(1 ): 30 PERCENT 

HEATER-CATHODE 

LEAKAGE: 

Ehk=1100 Vdc 2 5 --- Ihk: 15 µAdc 

TOTAL DEFECTIVES 5 10 --- --- --- ---

NOTES 

NOTE 1; CHARACTERISTICS, QUALITY CONTROL TEST PROCEDURES, AND INSPECTION LEVELS ARE 
MADE ACCORDING TO THE APPROPRIATE PARAGRAPHS OF MIL-E•1 'IN SPEGTION INSTRUC-
TIONS FOR ELECTRON TUBES' AND MIL-STD•) OSA, 

NOTE 2: WITH A CYLINDRICAL SHIELD (0.405" I.D.-1 7/8" LONG) CONNECTED TO LEAD 6. 

CONTINUED ON FOLLOWING PAGE 
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5702WB TENTATIVE DATA 

  TUNB•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

NOTES - <o nt'd. 

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

NOTE 4: CENTRIFUGE TEST WITH FORCES IN ANY DIRECTION. 

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

NOTE 6: THESE NORMAL VALUES REPRESENT CONDITIONS A7 WHICH CONTROL OF RELIABILITY MAY 
BE EXPECTED. 

NOTE 7: THESE NORMAL TEST CONDITIONS ARE MADE 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 BYE 1096 
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=5.7V. 

NOTE 10: OPERATION TIME IS THE TIME IN SECONDS REQUIRED FOR THE PLATE CURRENT TO ATTAIN 
A VALUE WITHIN PLUS OR MINUS 10 PERCENT OF THE THREE MINUTE PLATE CURRENT (1) 
VALUE USING A COLD TUBE. NO PREHEATING BEFORE THIS TEST WILL BE ALLOWED. 

NOTE 11: 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, Z HOURS IN EACH OF 
THREE POSITIONS, XI, X7, 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.E AND A.7.3. 

(B) TUBES WHICH DO NOT COMPLY WITH POST FATIGUE LIMITS, THIS 15 A DESTRUCTIVE TEST. 

NOTE IZ: THE PROVISIONS OF PARAGRAPH 4.9.20.5 OF SPECIFICATION MIL-E•1 SHALL APPLY, EXCEPT 
FOR TEST CONDITIONS LISTED FOR SHOCK TEST (T). 
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5702WB 

Ef = 6.3 Volts 
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5703 
(5 703wA) 
(5703W8) 

TUNo•so~ 
THIS DATA SHEET ALSO APPLIES TO TWO OTHER 

M/L/TARY VERSIONS, DES/CNATED 670~WA AND 6709WB 

TRIOCE 
SUBMINIATURE TYPE 

400 
f .MAX. 

T-3 

\RED Ix 

• ~`J 

1 
1.500' 
MAX. 

1.500 
M
y
IN. 

IIII I  
L 

GLASS BULB 

DOT IS ADJACENT TO LEAD 1.. 

FOR UHF OSCILLATOR 

APPLICATIONS 

ANY MOUNTING POSITION 
H H 

BOTTOM VIEW 

0.016" TINNED 
FLEXIBLE LEADS 

O.OGB" CENT ER•TO-CENTER 
EXCEPT LEADS 1-3=0.096" 

CENTER-TO•CENTER 

IN-LINE 

THE 5703 IS A HEATER•CATHODE TYPE MEDIUM-MU SUBMINIATURE TRIODE CAPABLE OF OPER-

ATION AS AN OSCILLATOR, CLASS C AMPLIFIER, OR FREQUENCY MULTIPLIER IN THE UHF RE-
GION. THE FLEXIBLE TERMINAL LEADS MAY BE SOLDERED OR WELDED TO CIRCUIT COMPONENTS 
WITHOUT THE USE OF SOCKETS. STANDARD SUBMINIATURE SOCKETS MAY BE USED BY CUTTING 

THE LEADS TO A SUITABLE LENGTH. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT SHIELD 

GRID TO PLATE 1.2 pf 

INPUT 2.6 pf 

OUTPUT 0.7 pf 

HEATER CHARACTERISTICS AND RATINGS 

ABSOLUTE MAXIMUM VALUES - SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 

HEATER SUPPLY LIMIT$: 

VOLTAGE OPERATION 

MAXIMUM HEATER CATHODE VOLTAGE 

6.3 VOLTS 200 

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

MA. 

6.3 ± 0.6 VOLTS 

±100 VOLTS 

PLATE VOLTAGE 275 VOLTS 

PLATE DISSIPATION 3.3 WATTS 

PLATE CURRENT 22 MA. 

GRID CURRENT 5.5 MA. 

ALTITUDE 10,000 FEET 

ENVELOPE TEMPERATURE 220 °C 

TUNG•SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIE LD, NEW JERSEY, U.S.A. FEBRUARY 1, 1963 PLATE x6657 



5703 

TUNo•so~ 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS 

DC PLATE VOLTAGE 120 VOLTS 

DC GRID VOLTAGE 0 VOLTS 

CATHODE BIAS RESISTANCE 220 OHMS 

PLATE CURRENT 9.6 MA. 

TRANSCONDUCTANCE 5000 YMHOS 

AMPLIFICATION FACTOR 25.5 

SPECIAL TESTS AND RATINGS 

OPERATION PEAK OUTPUT (AC MIN.) 45 VOLTS 
Ebb = 105 Vdc; Ef = 5.2 Vac; Eg = 19.5 Vac; RL = 750; 

Rg = 2700; CIRCUIT DRAWING -SEE FIGURE 1 

POWER OSCILLATION (MIN.) 180 MW 
Ebb = 91 Vdc Ef = 5.6 Vac; Tg = 2400; F =400 Mc 

TEST PER 185 JAN DRAWING OR EQUIVALENT 
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Ef = 6.3 volts 
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TENTATIVE DATA 5718 

400" 
MAX. 

R 

1.075" 
+060° 

1.375" 
MAX. 

Wu~ ~'~,~' 

MIN.. 

~.m 

~~I 
,+J 1 

GLASS BULB 

TUNG•SOL 

TRIODE 

SUBMINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3'5% VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BQTTOM VIEW 
SU ~v11NIAT URE BUTTON 

8 LEAD BASE 

BDK 

THE 5718 IS A SUBMINIATURE MEDIUM-MU TRIODE DESIGNED FOR USE AS A HIGH FRE-

QUENCY OSCILLATOR OR AS A GENERAL-PURPOSE AMPLIFIER. A POWER OUTPUT OF 

A PPP,OXIMATELY 0.9 WATT CAN BE OBTAINED AT A FREQUENCY OF 500 MEGACYCLES 

DIRECT INTERELECTRODE CAPACITANCES 

WITH WITHOUT 
SHIELD p` SHIELD 

GRID TO PLATE 1.3 7.4 µµf 

INPUT 2.4 2.2 µµf 

OUTPUT 2.4 0.7 µµf 

A WITH EXTERNAL SHIELD OF O.4051NCH INSIDE DIAMETER CONNECTED TO CATHODE 

RATINGS 
ABSOLUTE MAXIMUM VALUES 

HEATER VOLTAGE 6.3'-5% VOLTS 

MAXIMUM PLATE VOLTAGE 165 VOLTS 

MAXIMUM NEGATIVE DC GRID VOLTAGE 55 VOLTS 

MAXIMUM PLATE DISSIPATION 0.9 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 RESPECT TO CATHODE 200 VOLTS 

MAXIMUM BULB TEMPERATURE AT HOTTEST POINT 220 C 

CONTINUED ON FOLLOWING PAGE 

TUN6—SOL ELECTRIC INC. ELECTRON TUBE DIVISION, eL00MFl ELD. NEW JERSEY, U.S.A. OCTOBER 1, 1959 PLATE #5Ej9 



5718 TENTATIVE DATA 

TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 
HEATER CURRENT 
PLATE VOLTAGE 
CATHODE-BIAS RESISTOR 
AMPLIFICATION FACTOR 
PLATE RESISTANCE IA PPROX.) 
TRANSCONDUCTANCE 
PLATE CURRENT 

GRID VOLTAGE (APP ROX.1 Ib = 10 µAMPS. 

UHF OSCILLATOR 

PLATE VOLTAGE 

PLATE CURRENT 

FREQUENCY 
POWER OUTPUT (A PPROX.) 

CLASS ARESISTANCE -COUPLED AMPLIFIER 

6.315% VOLTS 

0.15 AMP. 

100 VOLTS 
150 OHMS 
27 

4550 OHMS 
5800 µMHOS 

9.5 MA. 

- 7 VOLTS 

150 VOLTS 

20 MA. 

500 MEGACYG 
0.9 WATTS 

LOV! IMPEDANCE DRIVE (APPROXIMATELY 2000H MS) 

RL 
Rgf 

Ebb=90 VOLTS Ebb=150 VOLTS Ebb=225 VOLTS 
Rk E o GAIN Rk E o GAIN Rk E e GAIN 

0.10 0.10 2100 8.0 14 1800 13 16 1600 25 17 
0.10 0.24 2700 11 15 2300 21 16 2100 33 17 

0.24 0.24 5600 9.7 14 4700 19 16 4600 29 17 
0.24 0.51 6900 12 15 6400 24 16 5800 37 17 

0.51 0.51 12000 11 15 11000 20 16 10000 31 15 
0.51 1.0 15000 14 15 13000 25 16 14000 40 16 

HIGH IMPEDANCE DRIVE (APPROXIMATELY 100K OHMS 

Ebb=90 VOLTS Ebb=150 VOLTS Ebb=Y25 VOLTS 

RL Rg1 Rk E• GAIN Rk Eo GAIN Rk Eo CAIN 
0.10 0.10 2700 10 14 2100 19 16 1800 30 17 
0.10 0.24 3400 13 15 2700 25 16 2300 38 17 

0.24 0.24 6900 12 14 5800 22 16 5000 34 17 
0.24 0.51 8400 14 15 7000 27 16 6300 41 17 

0.51 0.51 13000 13 15 12000 24 16 11000 37 16 
0.51 1.0 17000 16 15 16000 29 16 15000 45 16 

1. Eo IS MAXIMUM RMS VOLTAGE OUTPUT FOR APPROXIMA7 ElY SR TOTAL HARMONIC DISTORTION. 

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

3. R k IS IN OHMS; RL AND R9f ARE IN MEGOHMS. 

4. COU PIING CAPACITORS (C) SHOU ID BE SELECTED TO GIVE DESIRED FREQUENCY RESPONSE. Rk SHOULD 
BE ADEQUATELY BYPASSED. 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA 5718 

TUMG•SOL 

CONTINUED FROM PRE CEDING.PAGE 

CHARACTERISTICS LIMITS 

MIN MA% 

HEATER CURRENT: 
Ef=6.3 V0LTS INITIAL 140 160 MA. 

500 HR. 739 164 MA. 
PLATE CURRENT 

Ef =6.3 V., Eb =100 V., Rk =150 OHMS 
(BY-PASSED) INITIAL 6.0 11 MA. 

TRANSCOPJDUCTANCE CHANGE WITH 
HEATER VOLTAGE 
DIFFERENCE BETWEEN TRANSCONDUCTANCE 
(1) AND TRANSCONDUCTAN CE AT Ef = 5.7 VOLTS 
(OTHER CONDITIONS THE SAME)EX PRESSED AS A 

PERCENTAGE OF TRANSCONDU CTANCE (i) INITIAL 10 PERCENT 

TRANSCONDUCTAN CE (1) 
500 HR. 75 --- PERCENT 

Ef = 6.3 V., Eb =100 V., Rk =150 OHMS 

(BY-PASSED) INITIAL 4800 6800 µMHOS 

TRANSCONDUCTANCE CHANGE WITH OPERATION 
DIFFERENCE BETWEEN TRANSCONDUCTANCE 
(11 INITIALLY AND AFTER OPERATION 
EXPRESSED AS A PERCENTAGE OF 
INITIAL VALUE 500•H R. 20 PERCENT 

AVERAGE TRANSCONDUCTAN CE CHANGE 
WITH OPERATIONJ: 
AVERAGE OF VALUES FOR 'TRANS-
CONDUCTANCE CHANGE WITH OPERATION' S00-HR 15 PERCENT 

AMPLIFICATION FACTOR: 
Ef =6.3 V., Eb =700 V., Rk =150 OHMS 
(BY-PASSED) INITIAL 23 37 

PLATE CURRENT CUTOFF (1): 
Ef = 6.3 V., Eb=100 V., Ec =- 7.0 VOLTS INITIAL 100 µAMPS 

PLATE CURRENT CUTOFF (2) 

Ef =6.3 V., Eb= 100 V., Ec=-4.0 VOLTS INITIAL 20 µAMPS. 

RF POWER OUTPUT: 
Ef =6.3 V., Eb =150 V., F =500 mq 
Rg ADJUSTED FOR Ib =20 ma d-c INITIAL 600 MW. 

CONTINUED ON FOLLOWING PAGE 
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5718 TENTATIVE DATA 

TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS LIMITS - cont'd. 

INTER ELE CTRODE CAPACITANCES: 

GRID TO PLATE (G TO P) INITIAL 1.1 1.8 µµf 

INPUT(G TO K+H) INITIAL 1.6 2.8 µµf 

OUTPUT IP TO K+H) INITIAL 0.5 0.9 µµf 

(MEASURED WITHOUT E%TERNA L SHIELD ) 

NEGATIVE GRID CURRENT: 

Ef =6.3 V., Eb =150 V., Rk =380 OHMS 

(BY-PASSED), Rg=1.0 MEG. INITIAL 0.4 µAMPS. 

500 HR. 0.6 µAMPS. 

HEATER-CATHODE LEAKAGE CURRENT: 

Ef =6.3 V., Ebk =100 V., 

HEATER POSITIVE WITH RESPECT 

TO CATHODE INITIAL 5 µAMPS. 

500 H R . 10 µAM PS. 
HEATER NEGATIVE WITH RESPECT 

TO CATHODE INITIAL 5 µAMPS. 

500 HR. 10 µAMPS. 

INTER ELECTRODE LEAKAGE RESISTANCE: 

Ef =6.3 V POLARITY OF APPLIED DC 

INT EREL ECTRODE VOLTAGE IS SUCH 

THAT NO CATHODE EMISSION RESU ITS: 

GRID TO ALL AT 100 VOLTS DC INITIAL 700 MEGOHMS 

500 HR. 50 MEGOHMS 
PLATE TO ALL AT 300 VOLTS DC INITIAL 100 MEG OHMS 

500 HR. 50 MEGOHMS 

VIBRATIONAL NOISE OUTPUT VOLTAGE, RMS 

Ef =E.3 V., Ebb =100 V., Rk =150 OHMS 

(BY-PASSED). RL = 1Q,000 OHMS, _ _ 

VIBRATIONAL ACCELERATION =15 G AT 40cps INITIAL 25 MILLIV 
GRID EMISSION CURP,ENT: 

Ef =7.5 V., E6=100 V., Ecc=- 7.0 V., Rg=1.0 MEG. INITIAL 0.4 µAMPS. 

THE INDICATED 500410UR VALUES ARE LIFE-TEST END POINTS FOR THE FOLLOWING CONDITIONS OF 

OPERATION: Ef=6.3 VOLTS, E6=100 VOLTS, Rk=150 OHMS, Rg=1.0 MEG, Ehk=200 VOLTS WITH HEATER 

POSITIVE WITH RESPECT TO CATHODE, AND BULB TEMPERATURE= 220 C MINIMUM. 

SPECIAL TESTS AND RATINGS 

STABILITY LIFE TEST 
STATISTICAL SAMPLE OPERATED FOR ONE HOUR TO EVALUATE AND CONTROL INITIAL VARIATIONS IN 
7RANSCONDUCTANCE. 

SURVIVAL RATE LIFE TEST 
STATISTICAL SAM PIE OPERATED FOR ONE HUNDRED HOURS TO EVALUATE AND CONTROL EARLY-LIFE 
ELECTRICAL AND MECHANICAL INO PERATIVES. 

HEATER-CYCLING LIFE TEST 
STATISTICAL SAMPLE OPERATED FOR 2000 CYCLES TO EVALUATE AND CONTROL HEATER-CATHODE 
DEFECTS. CONDITIONS OF TEST INCLUDE Ef =7,0 VOLTS CYCLED FOR ONE MINUTE ON AND FOUR MIN-
UTES OFF, E6=Ec=0 VOLTS, AND Ehk=140 VOLTS RMS. 

SHOCK RATING--450 G 
STATISTICAL SAMPLE SUBJECTED TO FIVE IMPACT ACCE LE RATI OI:S OF 450 G IN EACH OF FOUR DIF-
FERENT POSITIONS. THE ACCELERATING FORCES ARE APPLIED BY THE NpYY-TYPE, HIGH IMPACT 
(FLYWEIGHT) SHOCK MACHINE FOR ELECTRONIC DEVICES OR ITS EOUIVALE NT. 
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  TUNG•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

SECIAL TESTS AND RATINGS - conr'd. 

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 FREQUEN-
CY BETWEEN 25 AND 60 CYGLES 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 MDICATED 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-I SPECIFICATION. 
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5718 TENTATIVE DATA 

5718 
Ep = 6.3 Volts 
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TENTATIVE DATA 5719 

a 

400" 
M

n

AX. 

/ \ 

T-3 

~9 

1.075" 
+060 

1.375" 
MAX. 

f.5" 

MIN. 

u~  

GLASS BULB 

1

TUNO•!OL 

TRIODE 
SUBMINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3±5% VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SUBMINIATURE BUTTON 

8 LEAD BASE 

BDK 

THE 5719 IS A SUBMINIATURE HIGH-MU TRIODE DESIGNED FOR USE AS AN AUDIO-FRE-

QUENCY VOLTAGE AMPLIFIER. BECAUSE OF ITS LOW MICROPHONIC CHARACTERISTICS, 

THE TUBE CAN BE EMPLOYED AT RELATIVELY LOW SIGNAL LEVELS. 

DIRECTINTERELECTRODE CAPACITANCES 
WITH 

SHIE LDA
WITHOUT 

SHIELD 

GRID TO PLATE 0.8 O.B µµf 

INPUT 1.9 1.7 µµf 

OUTPUT 2.2 0.6 µµf 

A 
WITH EXTERNAL SHIELD OF 0.4051NCH INSIDE DIAMETER CONNECTED TO CATHODE. 

RATINGS 

ABSOLUTE MAXIMUM VALUES 

HEATER VOLTAGE 6.3±5% VOLTS 
MAXIMUM PLATE VOLTAGE 165 VOLTS 
MAXIMUM NEGATIVE DC GRID VOLTAGE 55 VOLTS 

MAXIMUM PLATE DISSIPATION 0.1 WATTS 

MAXIMUM DC PLATE CURRENT 3.3 MA. 
MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

MAXIMUM GRID CIRCUIT RESISTANCE 1.2 MEGOH MS 

MAXIMUM BULB TEMPERATURE AT HOT TEST POINT 220 C 

CONTINUED ON FOLLOWING PAGE 
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5719 TENTATIVE DATA 

TUNO.80L 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A l AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

CATHODE-BIAS RESISTOR 
AMPLIFICATION FACTOR 
PLATE RESISTANCE (A PPROX.) 
TRANSCONDUCTANCE 

PLATE CURRENT 

GRID VOLTAGE (APPROX.1 16= 10 µAMPS. 

CLASS ARESISTANCE -COUPLED AMPLIFIER 

LOW IMPEDANCE DRIVE (APPROXIMATELY 200 OHMS) 

6.3t5~ VOLTS 
0.15 AMP 
100 VOLTS 

1500 OHMS 

70 

.41,000 OHMS 
1700 µMHOS 

0.73 MA. 

-2.5 VOLTS 

R Rgf 

Ebb=90 VOLTS Ebb=150 VOLTS Ebb=225 VOLTS 

L 
Rk Eo

, 
GAIN Rk Eo GAIN Rk Eo GAIN 

0.10 0.10 2000 3.5 30 1200 11 38 1000 22 41 

0.10 0.24 2300 5.3 35 1400 14 43 1100 27 46 

0.24 0.24 4700 5.1 36 2900 12 44 2100 24 49 

0.24 0.51 5100 6.6 39 3300 16 47 2500 30 51 

0.51 0.51 9000 5.8 38 5800 13 46 4600 25 49 
0.51 1.0 10000 7.6 42 6800 17 48 5600 31 51 

HIGH IMPEDANCE DRIVE (APPROXIMATELY 100K OHMS) 

Ebb=90 VOLTS Ehb=150 VOLTS Ebb=225 VOLTS 
R L R~ 

Rk Eb GAIN Rk Eo GAIN R k Eo GAIN 

0.10 0.10 2700 6.7 29 1700 14 37 1300 25 40 

0.10 0.24 3200 9.1 34 2000 18 41 1500 32 45 

0.24 0.24 5600 8.7 34 3600 17 42 2700 29 47 
0.24 0.51 6300 11 38 4200 22 45 3200 37 49 

0.51 0.51 11000 9.5 37 7000 19 44 5300 32 49 
0.51 1.0 12000 12 40 8000 24 47 6300 40 51 

1. EolS MA %IMUM RMS VOLTAGE OUTPUT FOR AP PRO%IMATELY 5%TOTAL HA RMONiC DISTORTION. 

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

3. Rk IS IN OHMS; RL AND Rg1 ARE IN MEGOMMS. 

4. COUPLING CAPACITORS (C)SHOULD BE SELECTED TO GIVE DESIRED FR EOU ENCY RESPONSE. Rk SHOULD 
BE AD EOUATE LY BY-PASSED. 

~~ 

~~ 

J 



TENTATIVE DATA 5719 

TUN6•SOL 

CHARACTERISTICS LIMITS 

MIN. MAX. 
HEATER CURRENT INITIAL 140 160 MA. 

Ef=6.3V. 500 HR. 138 164 MA. 
PLATE CURRENT 

Ef==6.3 V., Eb =100 V., Rk = 1500 OHMS 
(BY-PASSED) IN IT FAL 0.5 0.9 MA. 

TRANSCONDUCTANCE (1) 

Ef =~.3 V., Eb =100 V., Rk = 1500 OHMS 
(BY-PASSED) INITIAL 1400 2000 µMHOS 

TRAN SCONDUCTAN CE CHANGE WITH HEATER 

VOLTAGE: 

DIFFERENCE BETWEEN TRANSCO NDUCTANCE (1) 
A PID TRAN SCONDUCTANCE AT Ef =5.7 V., (OTHER 
CONDITIONS THE SAM E) EXPRESSED AS A PER-
CENTAGE OF TRANSCONDUCTANCE 11) INITIAL 10 PERCENT 

SOOHR. 15 PERCENT 

TRANSCONDUCTANCE CHANGE WITH OPERATION: 

DIFFERENCE P,ETWEEN TRANSCONDUCTANCE I1) 
I "JITIALLY AND AFTER OPERATION EXPRESSED 
AS A PERCENTAGE OF INITIAL VALUE 500 HR. 

AVERAGE TRANSCONDUC TA NCE CHANGE 

WITH OPERATION: 

AVG. OF VALU ES FOR 'TRA NSCONDUCTANCE 

CHANGE WITH OPE RATION' 

20 PERCENT 

500 HR. 15 PERCENT 

At,1PLIFICATION FACTOR: 

Ef =6.3 V., Eb =100 V., Rk = 1500 OHMS 
(BY-PASSED) INITIAL 60 80 

PLATE CURRENT CUTOFF (i) 

Ef=6.3 V., E6=100 V., Ec =-2.5 V., INITIAL 50 µAMPS. 

PLATE CURRENT CUTOFF (2) 

Ef =6.3 V., E6=100 V., Ec= 1.8 V. INITIAL 5 µAMPS. 

CONTINUED ON FOLL O`MING PAGE 
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5719 TENTATIVE DATA 

~  TUNO.80L  ~ 

CONTINUED FRpA PRECEDING PAGE 

CHARACTERISTICS LIMITS • cont'd. 

MIN. MAX. 

AC AMPLIFICATION: 

(RMS OUTPUT VOLTAGE FRON, FIXED 
INPUT SIGNAL) 
Ef =6.3 V., Ebb=100 V., Ecc=O V 
Esig = 0.2 V., RMS 

INTERELECTRODE CAPACITANCES: 

GRID TO PLATE (G TO P) 
INPUT (G TO K+HI 
OUTPUT (P TO K+H) "~ 

(MEASURED WITHOUT E%TERNAL SHIELD) 

NEGATIVE GRID CURRENT 
Ef =6.3 V., Eb =150 V., Rk= 2700 OHMS 

IBY-PASSED), Rg = 1.0 MEG. 

HEATEP.-CATHODE LEAKAGE CURRENT: 
Ef =6.3 V., Ebk =100 V., 
HEATER POSITIVE WITH RESPECT 

TO CATHODE 

HEATER NEGATIVE WITH RESPECT 

TO CATHODE 

INTERELECTRODE LEAKAGE RESISTANCE: 
Ef =6.3 V., POLARITY OF APPLIED DC 
INTERELECTRODE VOLTAGE IS SUCH THAT 
NO CATHODE E1"I SSION RESULTS 
GRID TO ALL AT 100 VOLTS DC 

PLATE TO ALL AT 300 VOLTS DC 

VIBRATIONAL NOISE OUTPUT VOLTAGE, RMS: 
Ef =6.3 V., Ebb = 100 V., Rk = 1500 OHMS 
(BY-PASSED), R L = 10,000 OH~4S, 

VIBRATIONAL ACCELERAT ION =15 G AT 40cps 

GRID EMISSION CURRENT: 
Ef = 7.5 V., Eb =100 V., Ecc _ 2.5 V., 
Rg =1 .0 MEG. 

INITIAL 9.0 VOLTS 

INITIAL O.o 1.0 µµf 

INITIAL 1.2 2.2 µµf 

INITIAL 0.4 O.R µµf 

INITIAL 0.3 µPh1PS. 

500 H R . 0.5 µAMPS. 

INITIAL 5.0 µAIdPS. 

500 HR. 10 µAMPS. 

INITIAL 5.0 µAMPS. 

500 HR. 10 µAMPS. 

INITIAL 100 MEGO HMS 

500 HR. 25 MEGOHMS 

INITIAL 100 MEC-OHMS 

500 HR. 25 ME GOH MS 

INITIAL 25 '3 V. 

INITIAL 0.3 µAMPS. 

THE INDICATED 500•HOUR VALUES ARE LIFE-TEST END POINTS FOR THE FOLLOWING CONDITIONS OF OPER-
ATION: EF6.3 VOLTS, E6=150 VOLTS, R4=680 OHMS, Rp=1.0 MEG, Ehk=200 VOLTS WITH HEATER POSITIVE WITH 
RESPECT 70 CATHODE, AND BULB TEMPERATURE =270 C MINIMUM. 

SPECIAL TESTS AND RATINGS 

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

SURVIVAL RATE LIFE TEST 
STATISTICAL SAMPLE OPERATED FOR ONE HUNDRED HOURS TO EVALUATE AND CONTROL EAR LY•LIFE 
ELECTRICAL AND MECHANICAL INOPERATIVES.' 

H EAT ER•CYC LING LIFE TEST 
STATISTICAL SAMPLE OPERATED FOR 7000 CYCLES TO EVALUATE AND CONTROL HEATER-CATHODE 
DEFECTS. CONDITIONS OF TEST INCLUDE Ef=7.0 VOLTS CYCLED FOR ONE MINUTE ON AND FOUR MIN• 
UTES OFF, E6=Ec=0 VOLTS, AND Ehk=140 VOLTS RMS. 

 J 



TENTATIVE DATA 5719 

TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

SPECIAL TESTS AND RATINGS - cant'd. 

SHOCK RATING--450 G 
STATISTICAL SAMPLE SUBJECTED TO FIVE IMPACT ACCELERATIONS OF X50 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 EOUIVA LENT. 

FATIGUE RATING--2.5 G 
STATISTICAL SAMPLE SUBJECTED TO VIBRATIONAL ACCELERATION OF Z.5 G FOR 32 HOURS MINIMUM IN 
EACH OF THREE DIFFERENT POSITIONS. THE SINUSOIDAL VIBRATION IS APPLIED AT A FIXED FREQUEN-
CY 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 Ml l•E-1 SPECIFICATION. 
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5719 
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5725/6AS6W/6187 
PRE~41 UM TUBE 

TUNo•so~ 

3' 
4 

MAX. 

GLASS BULB 

DUAL CONTROL PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.175 AMP. 

AC Op DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

J PIN BASE 
7CM 

THE 57z5/6AS6W/6187 IS A RUGGEDIZED, SHARP CUT-OFF PENTODE VOLTAGE AM-

PLIFIER OF THE SEVEN PIN MINIATURE CONSTRUCTION. A SEPARATE SUPPRESSGR 

GRID BASE PIN CONNECTION MAKES DUAL CONTROL APPLICATIONS SUCH AS A CON- 

VERTER, MODULATOR, PHANTASTRON AND GATING SERVICE POSSIBLE, AS WELL AS 

SINGLE CONTROL USAGE SUCH AS AF, IF, AND RF AMPLIFIERS, MIXERS, ETC. 

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 THIS TUBE MUST BE ABLE 
TO WITHSTAND SEVERE MECHANICAL TESTS TO MEET TEST SPECIFICATIONS, THE 
57~5/6AS6W/6i87 IS ESPECIALLY SUITED FOR USE IN MILITARY AND INDUSTRIAL 
AIRBORNE EQUIPMENT WHICH MAY BE SUBJECTED TO SEVERE SNOOK AND VIBRATION. 

DIRECT INTERELECTRODE CAPACITANCES 

MAXIMUM GRID #1 TO PLATE (RATED) 

INPUT (RATED) 
MAXIMUM 
MINIMUM 

OUTPUT (RATED) 
MAXUMUM 
MINIMUM 

MITN WITHOUT 
SHIELD f916 SHIELD 

0.02 0,025 uuf 
4.0 3.9 uu.f 
4.5 --- uuf 
3.5 --- uu f 
3.0 2.2 A41f 
3.4 --- wJ.f 
2.6 --- wJ. f 

RATINGS 
ABSOLUTE NAxIMUM VALVES 

HEATER VOLTAGE 6, 3t1OS VOLTS 

MAXIMUM DC FLATE VOLTAGE ZOO VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 155 VOLTS 

MAXIMUM DC GRID #3 VOLTAGE 3O VOLTS 

MAXIMUM PLATE DISSIPATION 1.65 WATTS 

MAXIMUM GRID #2 DISSIPATION 0.55 WATT 
MAXIMUM HEATER CATHODE 40LTAGE t1OO VOLTS 

N AXIMUM DC CATHODE CURRENTA 20 mA 
MAXIMUM BULB TEMPERATURE 41G rj 'C 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 6.3 ~ VOLTS 

HEATER CURRENT 0,175 AMP. 

PLATE VOLTAGE 12O VOLTS 

GRID #3 VOLTAGE O VOLTS 

GRID #2 VOLTAGE 12O VOLTS 

GRID #1 VOLTAGE -2 VOLTS 

CONTINUED Op FOLLOWING PAGE 
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5725/6AS6W/6187 
PREMIUM TUBE 

  TUNo•so~  
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS - coNT~o. 
PLATE CURRENT 5,2 mA 
GRID #2 CURRENT 3.5 mA 
TRANSCGNDUCTANCE 

GRID #1 TO PLATE 3200 µMHOS 
GRID #3 TO PLATE 470 µMHOS 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
E f = 6. j'✓, Ep = 120 Vdc, Ecl --2V dc, c2 = 120Yd<, Ec) = OVdc 

E 1(CEPT AS MODIFIED BELOW 

INITIAL 

HEATER CURRENT 

HEATER CATHODE LEAKAGE 
(Ehg=ti00vdc) 

GR 10 CURRENT (i) 
(R 

91
=p,g MEG.) 0 —0.1 ___ ___ 0 —0.1 µAdc 

PLATE CURRENT (i) 2.5 9.0 4.2 6,2 --- --- mgac 

TRANSCGNDUCTANCE (i) 2500 4500 2925 3475 2200 4500 µMHOS 

~ AVERAGE TRANS-
CGNDUCTANCE (i) 15 

INSULATION OF ELECTRODESB
(Ef=6.}V, E(4i TO all)= 
100 vdc, qi neq.,E(gz_all)= 
}Gpvdc, q2 neq., E q}_all)= 
i00vdc, g} neq.,  E pall)=}00 
vdc, p neg.) 

R(g1-all) 1Q0 50 ___ ME GOHM 
R (g2-all) 100 50 --_ ME GOHM 
R(g}-a11) 100 50 --- ME GOHM 

R(p -all) 100 50 --- MEGOHM 

PLATE CURRENT (2) 

(Ec1=_bvdc) 5 --- µAdc 

PLATE CURRENT (}) 
(Eci'-10 vdc) 100 µAdc 

PLATE CURRENT (¢) 
(Ec3=-lOvdc, Ec1=_}vdc) -- 200 --- _-- µAdc 

SCREEN CURRENT 1,5 5,5 2.6 4.4 mAdc 

GRID CURRENT (2)C 

~ TRANSCONDUCTA NCE (z)D 
(Ef=5. 7V) 15 ___ ___ 15 PERCENT 

TRANSCONDUCTq NCE (3) 
(Ec}._}vdc) 500 1300 660 960 µMHos 

7RANSCONDUCTA NCE (¢) 

(EO}=_5vdc) 900 1700 uMHOS 

TRANSCONDUCTA NCE (5) 
(EC}=20vdc) 25 uMHOS 

A VG. 
MAX. 

INDIVIDUAL PROD. 
MIN. MAX. MIN. 

160 190 

___ ±10 

SPECIAL REQUIREMENTS 

VARIABLE FREQUENCY VIBRATION 
(Rp= 10,000) 

VIBRATIONAL FATIGUEE

SHOCKF
(HAMMER ANGLE =}G° ~ E}.k=100Vd C, 
HEATER PCS~ Rg1=G.7 ME~G) 

CONTINUED OM FOLLOWING PAGE 

500 HOUR LIFE TEST 

INDIVIDUAL 
MIN. MAX. 

160 190 mA 

f10 µAdc 

MIN. MAX. 

PERCENT 

___ 17(1 mVn 



5725/6AS6W/6187 
PREMIUM TUBE 

TUNG•soL 

CONTINUED FROM PRECEDING PAGE 

SPECIAL REQUIREMENTS - coxr•D. 

MIN. MAX. 

~~` 

POST SHOCK AND VIBRATIONAL FATIGUE TEST END POINTS 
LOW FREQUENCY VIBRATION --- 450 mvac 
HEATER—CATHODE LEAKAGE -- t3O µAdc 

.GRID CURRENT (i) 0 -0.4 µAdc 
TRANSCONDUCTANCE (1) 2200 --- µMHOS 

GLASS STRAING ---

CONTINUITY AND SHORTH

RF NOISE ~ 

( Ec1=0, Eca1=15.0  mvac, Rk•200, Ck=0.2µf) 

NOISE AND MICROPHONICSKL 

(Ef=6 . 3v, Ehk=O, Ebb'Ecc~`200vdc, ECS=O, 
RP=O.iMEG., Rg2.O.5ME6, k=1000, Cq2=2.0µf) 

LOW FREQUENCY VIBRATIONM 

(Rp 10,000) ---

LOW PRESSURE VOLTAGE BREAKDOWN N
(PRESSURE =SStS IRm meiCu iy „ TEMP.=25t 5°C, 
HUMIDITY =p, VOLTAGE =500 Vac, 60 CYCLES, 
SINUSOIDAL WAVEFORM) 5OO 

i MOIJR STABILITY LIFE TEST 
INTERMITTENT LIFE TEST CONDITIONS 

S T'ABILITY LIFE TEST END POINTS 
~ AVERAGE TRANSCONDUCTANCB (1) LO PERCENT 

HEATER CYCLING LIFE TEST 

(Ef=7, 5V, Ehy~135VdC, NEATER POSITIVE 

ECS= Ec2=Eb-O ---
HEATER CYCLING LIFE TEST END POINTS 

HEATER CATHODE VOLTAGE t20 µAdc 

INTERMITTENT LIFE TEST 
(Eb~180Vdc, ECS=O, Ec2=125vdc, Ehk=135Vdc, 

HEATER POSITIVE, Rgi=O,SMEG, Rk= 130 MIN. BULB 
TEMP =+165°C) 

NOTES 

3.0 mw 

100 mvac 

150 mvac 

vac 

ADIFFICUL TY MAY BE ENCOUNTERED IF TXE TUBE IS OPERATED FOR LONG PEPIODS OF TIME WI TM VERY SMALL 
VALUES OF CATHODE CURRENT. 

BSEE Nll-E-lt 4.8.2 

CP RI OR TO iMli TEST TUBES TO BE PREHEATED 5 MINUTES AT CONDITIONS IXDI GATED BELOW. TEST IM-
MEDIATELY AFTER PREXEATIMG. EP T.O V, E°1=0VAc~ Rk=130 ONN S. R9~ 0.1 NE G.. EN=180Vdc~ E c T 
125 vac. 

0 
THE VALUE OF TR AMSCONDUCTAXCE l21 SX ALL APPLY TO INDIVIDUAL TUBES AND I'S E%PRESSED: 

1 SN AT 6.31-1 sN AT 5. 11 

E SEE MIL-E-1L 4.9.20.6 

FSEE MIL-E-1C 4.9.20.5 

lSN AT 6.j1 % 100 

C'TEST CONSISTS OF COYPLETELT SU BMERGENG THE TUBE INTO BOIL IdIG IY°ATER 197°C-100°C1 fOR APER IOD 
OF 15 SECONDS. THEN INNE0I ATELY (LUNGING INTO COLD WATER 10 cLj C). THE AMOUNT OF WATER SMALL 
BE AT (EAST 2 LITERS PER FIFTEEN TUBES. TUBES FOR THIS TEST WILL RAVE BEEN E%XAUSTEO A 
MINIMUM OF 48 XOURS PRIOR TO PER FORK AXCE OF TXIS TEST. REJECT FOR EVIDENCE OF AIR LEAN. 

H 
SEE Nil-E-1C 4. T.5 

JSEE MIL-E-1C 4.10.3.1 

KSEE MIL-E-1[ 4.10.3.5 

L THE CATMO DE RESISTOR SX ALL BE SNUMTED WI TN A CAP ACI iI VE REACTANCE XOT E%CEEOING 3 OXNS 8 60 
CYCLES. 

NSEE MIL-E-1C 4.9.20.4 

NB RE AN GOWN SX ALL BE DEFINED AS TXE VOLTAGE AT WNI CX ARCING OCCURS BETWEEN ANODE BASE PIN AND 
A DJ AGENT PINS. 

TUMG-SOL ELECTRIC INC. EL ECTPOM TUBE DIVISION BL OONFI EL O. NEW JERSEY. U.S.A. JANUARY 1. 1957 PLATE A4866 



5725/6AS6W/6187 
PREMIUM TUBE 
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5725/6AS6W/6187 
PREMIUM TUBE 
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PENTODE CONNECTICN 
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PREMIUM TUBE 
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5726 

TUNG•SOL 

.750• yf  MAX. 

1.50' 
MAX. 

1.75' 
MAX. 

GLASS BULB 

SMALL BUTTON MINIATURE 
7 PIN BASE EI-1 
OUTLINE DRAWING 

J EDEC 5-1 

DOUBLE DIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 voLTs 3co mla. 

AC OR OC 

ANY MOUNTING POSITION 

2P 

IK 

2K 

IP 

d OTTOM VIEW 

BASING DIAGRAM 
J EOEC 68T 

THE 5726 IS A MINIATURE DOUBLE DIODE PARTICULARLY DESIGNED FOR DEPENDABLE 
OPERATION UNDER CONDITIONS USUALLY FOUND IN MOBILE AND AIRCRAFT 
APPLICATIONS. THE HEATERS ARE DESIGNED TO MINIMIZE THE POSSIBILITY OF 
FAILURE UNDER SEVERE INTERMITTENT ON—OFF OPERATION. THE HEATERS FOR THE 
TWO DIODE UNITS ARE INTERNALLY CONNECTED IN SERIES SO THAT A HEATER 
FAILURE MAKES BOTH UNITS UNOPERATIVE. IT IS DESIGNED TO PASS THE SHOCK 
AND FATIGUE TEST REQUIREMENTS OF THE JAN TYPE 6AL5W. 

PLATE OF UNIT #1 

PLATE OF UNIT #2 

CATHODE OF UNIT 

CATHODE OF UNIT 

PLATE OF UNIT #1 

DIRECT INTERELECTRODE CAPACITANCES 

S 

TO CATHODE OF UNIT #1A 3.2 Ff 
TO CATHODE OF UNIT #2A 3.2 pf 

#1 TO PLATE OF UNIT #1d 3.9 pf 
#2 TO PLATE OF UNIT #2d 3.9 pf 
TO PLATE OF UNIT #2 (MAX.)C 0.026 pf 

AWI TH JETEC SHIELD i31j CONNECTED TO NEATER, INTERNAL SHI E!D AND CATHODE OF UNIT UNDER TEST. 

dWI TM JETEC SMI ELD Wjlj CONNECTED TO HEATER, INTERNAL SHIELD AXD PLATE OF UNIT UNDER TEST. 

CWITN JETEC SHIELD Wj 13 CONNECTED TO GROUND. 

RATINGS 
DESIGN CENTER VALUES - SEE EIA STANDARD RS-2j9 

MAXIMUM DC HEATER—CATHODE VOLTAGE 330 VOLTS 
MAXIMUM PEAK INVERSE PLATE VOLTAGE 330 VOLTS 

MAXIMUM PEAK PLATE CURRENT (PER PLATE) 5L1 MA. 

MAXIMUM DC OUTPUT CURRENT (PER PLATE) 9 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HALF—WAVE RECTIFIER 
IX HALF-WAVE SERVICE THE TWO UNITB CAX BE USED SEPARATELY OR IN PARALLEL 

AC PLATE VOLTAGE (PER PLATE) RMS 117 VOLTS 
MINIMUM TOTAL EFFECTIVE PLATE SUPPLY IMPEDANCE (PER PLATE) .300 OHMS 

DC OUTPUT CURRENT (PER PLATE) 9 MA. 

HEATER. CYCLES OF INTERMITTENT OPERATION (MIN.)C 5 000 CYCLES 

CTHE 5126 HAS A NEATER WNICH IS DESIGNED TO WITHSTAND AT LEAST j000 CYCLES OF IXTERNI TTENT 
OPERATION AT 7.5 VOLTS. 

\ 

l 

TUNG-SOl ELECTRIC INC. ELECTRON TVBE DI V}51 ON BLOOM FI ELD, NEW JERSEY, U.S.A. MAT 1. 19fi2 PLATE N6470 
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5726/6AL5W/6097 
PREMIUM TUBE 

TUNo•~ot 

i 

3' 

GLASS BULB 

TWIN DIODE 
MINIATURE TYPE 

COATED UNIPCTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.30 AMP 

AC OR OC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

~ PIN BASE 

68T 

THE 5726/6AL5W/6097 IS A RUGGEDIZED TWIN DIODE OF THE SEVEN PIN MINIA—
TURE CONSTRUCTION. A SHIELD BETWEEN THE TWO DIODE SECTIONS IS BROUGHT 
OUT TO A SEPARATE BASE PIN, SO THAT ELECTRICALLY INDEPENDENT OPERATION 
WILL BE ASSURED. THIS IS USEFUL FOR GENERAL PURPOSE APPLICATIONS SUCH AS 
CLIPPER AND CLAMPER CIRCUITS, WHERE THE TWO SECTIONS MAY BE USED IN 
DIFFERENT PARTS OF THE OVERALL CIRCUITRY. ITS HIGH PERVEAIJCE PERMITS 
HIGH EFFICIENCY IN EITHER FM OR AM SERVICE, IN RATIO DETECTOR OR PHASE 
DISCRIMINATOR CIRCUITS. SINCE IT MUST BE ABLE TO WITHSTAND SEVERE ME—
CHANICAL TESTS TO MEET TEST SPECIFICATIONS, THE 5726/6AL5W/6097 IS ESPE—
CIALLY SUITED FOR USE IN INDUSTRIAL AND MILITARY AIRBORNE EQUIPMENT 
WHICH MAY BE SUBJECTED TO SEVERE SHOCK AND VIBRATION. 

DIRECT INTERELECTRODE CAPACITANCES 

MITHDUT MITH 
SHIELD SHIELD 1316 

MAXIMUM PLATE #1 TO PLATE #2 (RATED) .O6fl ,026 ~,f

PLATE TO (h+g+is+es) (RATED) 2.5 3.2 uuf 
MAXIMU~4 --- 4.0 lµtf 
MINIMUM ___ 2,L{ L~4Lf 

CATHODE TO (h+p+is+es) (RATED) 3. 9 # 3.9 uuf 
MAXIMUM ___ 4.7 uµ{ 
MINIMUM 3.1 LL/1E 

*N ONI NAI VALUE. 

RATINGS 
ABSOLUTE MA%INUN VALUES 

HEATER VOLTAGE 6. 3r 1O`G VOLTS 
MAXIMUM PEAK INVERSE PLATE VOLTAGE 36O VOLTS 
MAXIMUM PEAK DC PLATE CURR E.VT (EACH SECTION)A 6O mq 
MAXIMUM DC OUTPUT CURRENT (EACH SECTION) LO mA 

MAXIMUM SURGE CURRENT (EACH SECTION) 350 mA 
MAXIMUM HEATER CATHODE VOLTAGE 360 VOLTS 

MAXIMUM BULB TEMPERATURE 165 °C 

TYPICAL OPERATING CONDITIONS 
HALF—WAVE. RECTIFIERS 

HEATER VOLTAGE 6,3 VOLTS 

HEATER CURRENT 0,30 AMP. 

AC PLATE VOLTAGE, PER PLATE (RMS) 117 VOLTS 

MINI"MUM TOTAL EFFECTIVE PLATE SUPPLY IMPEDANCE, PER PLATE 300 OHMS 

DC OUTPUT CURRENT, PER PLATE 9 RIA 

HEATER CYCLES OF INTERMITTENT OPERATION, MINIMUM 5000 CYCLES 

CONTINUED ON fOLLONING PAGE 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DI YI SION Bl00MFl EL D, NEN JERSEY, U.S.A. NOVEMBER 1, 1955 PLATE (4489 



5726/6AL5W/6097 
PREMIUM TUBE 

TUNo•so~ 
CONTINUED fROM PRE CE DING,P AGE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Ef = 6. jV, Epp/p = 165Vac, RI = 11,000 OMY S, CI = BY.f 

FXCEPT AS YOGI FIFO BELOW 

INITIAL S00 NOUR LIFE TEST 

INDIVIDUAL PROD. AVG. INDIVIDUAL 
MIN. MAX. MIN. NAX. MIN. MAX. 

HEATER CURRENT 275 325 --- --- 275 325 mA 

HEATER- CATHODE LEAKAGE 
(Ehg =t 100 Vdc) f 5 --- f 10 µAdc 

GRID EMISSION (i) 
(Eb = SO vdc) 40 35 --- mndc 

GRID EMISSION ( z) 
CD 

(Eb = 7Vac) - 15 --- 15 PERCENT 

OPERATIONEF 16 --- --- --- mAdc 

PLATE CURRENT 

tEbb=O, Rp=¢0,000) 2 20 --- 2 20 µAdc 

PLATE CURRENT 
DIFFERENCE BETWEEN DIODES --- µAdc 

INSULATION OF ELECTRODESG

(Ef=6. 3V, E(p-all)=300Vdc, 
p NEGATIVE S E(sd-all)=3~pVdc, 
sd NEGATIVE) 

R(p-all) 100 50 MEGOHMS 
R (sd- all) 100 50 MEGOHMS 

SPECIAL REQUIREMENTS 
N IN. MAX. 

VARIABLE FREQUENCY VIBRATION H
(NO VOLTAGES) 

VIBRATIONAL FATIGUE ~ 

SHOCK K
(HAMMER ANGLE `- ¢g°, Epp/p=p) 

POST SHOCK AND V-I BRATIONAL FATIGUE TEST END POINTS 
HEATER CATHODE LEAKAGE 
OPERATION 

GLASS STRAINL

CONTINUITY AND SHORT 
M 

LOW PRESSURE VOLTAGE BREAKDOWN N
(PRESSURE=55Y5 mm MERCURY TEMP. =2St~5°C, 
HUMIDITY=O~ VOLTAGE=50pVac, 6C CYCLE S~ 
SINUSOIDAL WAVEFORM) 

HUM P 

(Ei = 7.0 v) 

1 HOUR STABILITY LIFE TEST 
INTERMITTENT LIFE TEST CONDITIONS 

STABILITY LIFE TEST END POINTS- 
EMISSION Q 

100 HOUR SffRVIVAL RATE LIFE TEST 
INTERMITTENT LIFE TEST CONDITIONS OR EQUIVALENT 

HEATER CYCLING LIFE TESTR
(Ef=7, 5V~ Ehk=135Vdc, HEATER PO S'I TIVE, Epp=O) 

HEATER CYCLING LIFE TEST END POINTS S 

HEATER-CATHODE LEAKAGE 

1 NTERMITTENT LIFE TEST 
TU 

(MIN. BULB TEMP. =+165°C) 

NOTES 

t15 µAdc 
14 --_ IRAdc 

500 __- Vac 

10 mVac 

LO PERCENT 

t20 µAdc 

A01 FfICULTT YAT BE ENCOUNTERED IF TMI E TUBE IS OPERATED f00. LONG PERIODS Of TI YE WI TM VERY 
SYALL VALUES OF CATROOE CURRENT. 

BIN MAL F-WAVE SERVICE THE TWO UNITS CAN BE USED SEPARATELY OR IM PAR ALLEI. 

CONTINUED ON FOLLOWING PAGE 



5726/6AL5W/6097 
PREMIUM TUBE 

TUNo•:o~  

CONTI NU EO F30N PRECEDING PAGE 

NOTES _coxr~D. 

CREADI NGS AT Ep 5. 1V ARE MADE WI TN Eb=7.0 V. 
THE VALUE OF EMISSION 12) SMALL APPLY TO INDIVIDUAL TUBE$ AS IS EXPRESSED: 

MADE WI TM Eb=7.0 V. 
I ts AT 6.j1-I ls AT 5.71 

% 100 
I ts AT 6.31 

O SEE MIL-E-1C 4.10.1.1 

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

FIN A FULL-WAVE CIRCUIT, ADJUST Zp/p SO TM AT A BOGIE TUBE GIVES Io=18m Adc AND lb NOT LESS THAN 
50 NA PER PLATE. A BOGIE TUBE HAS A TUBE DROP OF Etd=lO Vdc, AT Is=60m Adc PER PLATE. Eh k=Eo+117 
Vac. 

GSEE NIL-E-1C 4.8.2 

M 
SEE MIL-E-lG 4.9. 20.j 

SEE Nll-E-1C 4.9.20.6 

NSEE MIL-E-lG N. 9. 20.5 

~GL AS$ STRAIN CONSISTS OF COMPLETELY SUBMERGING THE TUBE INTO BOIL 6NG WATER (97°C-100°Cl FOR A 
PERIOD OF 15 SECONDS. TM EN INN EOI AT ELY PLUNGING INTO COLD WATER 10 Cdj L1. TXE AMOUNT OF WATER 
SX ALL BE AT LEAST 2 LITERS PER FIFTEEN TUBES. TUBES FOR THIS TEST SHALL HAVE BEEN E%MAU STED A 
MINIMUM OF 48 XOURS PRIOR TO PER FO RN ANCE OF THE TEST. D` 

M 
SEE NIL-E-1C 4.7.5 

N BR EAK DO WN $HALL BE OE FIXED A$ THAT VOLTAGE AT WMI CH ARCING OCCURS BETWEEN ANO DF BASE PIN AND 
A DJ ALENT PINS. 

PTHE TEST CIRCUIT TO BE USED IS SHOWN SCXEM ATICALIY IN FIGURE !1. 

Fiqu re 1. 

Pin numbers for the element connections are indicated. 

QTME VAL UE OF EMISSION $MALI BE MEASURED AT CONDITION ED=T•OV FOR INITIAL AND iERNI NAL RE ADI XG S. 

R 
SEE MIL-E-1C 

SSEE Nll-E-1C 

T 

U 

$EE Mll-E-1C 

E hke Ep+ll7yac. IN A FULL-WAVE LIFE TEST CIRCUI Tr THE VALUES SP E[I FI ED FOR RL AND Cl MAY BE 
C ON $IOERED AS AP PRO %INATE AND $MALL BE ADJUSTED INITIALLY TO GIVE NOT LE55 TN AM 10 y 1B mAdc 
AMO Ib = 50 NA WI TN A BOGIE TUBE. 

TUNG~OI EL PCTRIC INC. ELECTRON TUBE DIVISION BL OONfI EL D, NEW JERSEY, U.S.A. JANUARY 1, 1957 PLATE !4067 



5726/6AL5W/6097 
PREMIUM TUBE 

1
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EACH OfODE UNtT 
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5744 

TUN6•SOL 

TRIODE 

SUBMINIATURE TYPE 

~~MAX~ 

i 
Isoo' 
MAX. 

1.500' 

I I II~
GLASS BULB 

COLOR DOT IS ADJACENT 
r0 LEAD 1 

IN-LINE LEADS 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 200 MA. 

AC OR DC 

ANY MOUNTING POSITION 

P 

BOTTOM VIEW 

0.016" TINNED 
FLEXIBLE LEADS 

0.048" SPACING 
C ENTER—TO—CENTER 

THE 57uu IS A HIGH—MU TRIODE, SUITABLE FOR SERVICE AS A HIGH FREQUENCY 
CONVERTER OR OSCILLATOR UP TO SEVERAL HUNDRED MEGACYCLES. IT IS ALSO 
USEFUL IN GENERAL PURPOSE AUDIO FREQUENCY VOLTAGE AMPLIFIER SERVICE. 
THE FLEXIBLE TERMINAL LEADS MAY BE SOLDERED OR WELDED DIRECTLY TO 
CIRCUIT COMPONENTS WITHOUT THE USE OF SOCKETS. STANDARD SUBMINIATURE 
SOCKETS MAY BE USED BY CUTTING THE LEADS TO 0.20" LENGTH. 

DIRECT INTERELECTRODE CAPACITANCES 

NI TH A 
SHIELD 

GRID TO PLATE 0.80 
GRID TO CATHODE 2.7 
PLATE TO CATHODE 2.0 

A WITN A CYLINDRICAL SHIELD (0.40" I.O. 1 7/e" LONGI CONNECTED TO LEAD 5• 

RATINGS 

DESIGN CENTER VALUES - SEE EIA STANDARD R$-2j9 

MAXIMUM PLATE VOLTAGE 

MITHOUT 
SHIELD 

0.83 
2.6 

0.90 

pf 
pf 
pf 

250 voLTs 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 250 VOLTS 

CATHODE BIAS RESISTANCE 500 OHMS 

PLATE RESISTANCE 17500 OHMS 

AMPLIFICATION FACTOR 7O 
TRANSCONDUCTANCE 4 OOO IIMHOS 

PLATE CURRENT LI MA. 

T UNG-BOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFI ELD. NEW JERSEY. U.S.A. MAY 1. 1962 PLATE N6471 
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TENTATIVE DATA 5744WB 

3°
8 

MAX. 

GLASS BULB 

DOT IS ADJACENT 

TO LEAD 1 

TUNO•SOi 

TRIOGE 
SUBMINIATURE TYPE 

HEATER 

ANY MOUNTING POSITION 

BOTTOM VIEM 
0.016" TINNED 
Fd..EXIBIE LEADS 

0.048" CENTER—TO—CENTER 

THE 5744WB IS A HEATER—CATHODE TYPE HIGH—MU TRIODE OF SUBMINIATURE CON—
STRUCTION CAPABLE OF OPERATION AS A FREQUENCY CONVERTER OR OSCILLATOR IN 
THE UHF REGION. IT IS ALSO USEFUL IN GENERAL PURPOSE AUDIO FREQUENCY 
VOLTAGE AMPLIFIER SERVICE. IT IS DESIGNEp FOR SERVICE WHERE SEVERE CON—
DITIONS OF HIGH TEMPERATURE AND MECHANICAL SHOCK OR VIBRATION ARE EN—
COUNTERED. THE FLEXIBLETERMINAL LEADS MAY BE SOLDERED OR WELDED DIRECTLY 

TO THE TERMINALS OF CIRCUIT COMPONENTS WITHOUT THE USE OF SOCKETS. 
STANDARD INLINE SUBMINIATURE SOCKETS MAY BE USED BY CUTTING THE LEADS TO 
A SUITABLE'LENGTH. 

RATINGS 
MECHANICAL 

MAXIMUM IMPACT ACCELERATION (SHOCK TEST—NOTE 3) 

MAXIMUM UNIFORM ACCELERATION (CENTRIFUGE TEST—NOTE 4) 

MAXIMUM VIBRATIONAL ACCELERATION (96 HR. FATIGUE—NOTE 5) 

MAXIMUM BULB TEMPERATURE 

RATINGS AND NORMAL OPERATION 

HEATER VOLTAGE (NOTE 8) 

PLATE VOLTAGE 

GRID #i VOLTAGE 

PLATE DiSSiPATION 

H EATER—CATHODE VOLTAGE 

PLATE CURRENY 

CATHODE RESISTANCE 

GRID CIRCUIT RESISTANCE 

GRID CURRENT 

TR AN SCONDUCTANCE (i): 

AMPLIFICATION FACTOR 

450 G 

1000 G 

2.5 G 
- 220 °c 

NORMAL 
TEST NORMAL 
CONDI- OPER-

MIL-E-i DES. TIONS ATION DES. MIL-E-1 
SYMBOL MIN. NOTE 7 NOTE 6 MAX. UNITB 

Ef: 5.7 6.3 6.3 6.9 
Eb: --- 250 250 275 
Eci: —55 O 0 --- 

Pp: --- --- 1.1 1.3 
Ehk: —200 --- 100 'f 200 

Ib: --- --- 4.2 6.5 
Rk: 500 5OO --- 

Rq: --- --- 1.2 
Ic: --- 1.0 
Sm(i): 4000 --- 

Mu: 7O 

VOLTS 
Vac 
Vdc 

W 

VOLTS 
mAdc 

OHMS 

MEGOHMS 

mAcic 

/.MHOS 

--

TUNG-SOL ELELTRI~C INC. ELECTRON TUBE DIVISION, BLOONFI ELD. NEW JERSEY, U.S.A. OCTOBER 1, 1959 PLATE e5fi47 



5744W8 TENTATIVE DATA 

TUNO.80L 
CONTINUED FROM Pff CEDING PAGE 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTSI 

TEST 

MEASUREMENTS ACCEPTANCE 
TESTS PART 1 

MIL-
E-1 

AQl SYM- MIL-E-1 
3 BOL MIN. LAL BOG. UAL, MAX. ALD. UNITS 

COMBIN EO AQL - 1. OS E%C LUDING MECHANICAL AND INO PERATIVES 

HEATER CURRENT: 0.65 If: 190 --- 200 --- 210 --- mA 

HEATER- CATHODE 

LEAKAGE: Ehk=-100Vdc; 
Ehk =+1C0 Vdc 0.65 Ihk: --- --- --- --- 5 --- µAdc 

GRID CURRENT 0.65 Ic(1):--- --- --- --- -0.3 --- µAdc 

PLATE CURRENT (1); 0.65 Ib(1): 3.2 3.7 4.2 4.7 5.2 1.2 mAdc 

PLATE CURRENT (2): 

Ec1 =-6.5 VdC 0.65 Ib(2):--- --- --- --- 5O --- µAdc 

TRANSCONDUCTANCE (1):0.65 Sm(1)t 3400 3700 4000 4300 4600 66o µMHOS 

AC AMPLIFICATION: 

E sig=0.2 Vac; 

Ebb=100 Vdc; Ecc=O; 

Rg1-10 MEG; Rk=O; 

Rp =0.5 MEG. 0.65 Ep: 6.5 
CONTINUITY AND SHORTS 

(INOPERATIVES:) 0.4 --- --- --- --- ---

MECHANICAL: 

ENVELOPE (8-7) 

MEASUREMENTS ACCEPTANCE TESTS 

PART 2 

INSULATION OF 

ELECTRODES: Ef=6.3V. 

Eg-all =- 100 Vdc 2.5 Rg1- 100 
all: 

Ep-a11=-300 Vdc Rp-
PL 2.5 a11:100 
PLATE CURRENT (3) 

E c1=-4.0 Vdc 2 5 Ib(3): ~ 

TRANSCONDUCTANCE (2): 

Ef =5.~ v. 2.5 ~Ef 
Sm(2):-

MEG. 

--- MEG. 

µAdc 

PERCENT 

GRID EMISSION: 

Ef=7.SV;Rg=1.OMEG. 

PREHEAT 5 MINUTES AT 

Ec1=0; TEST AT Ec1=-

10 vdc 2.5 Ic(2):--- --- --- -0.4 --- µAdc 

AF NOISE: 
Esi g=50 mVa c; Rg= 

1.0 MEG; Rp=0.2MEG. 2.5 EB. ___ _-- _-- --- 17 --- VU 

AMPLIFICATION FACTOR 6.5 Mu: 60 65 70 75 80 7 ---

CAPACITANCE: rCgp: 0.65 --- 0.8 -- 0.95 --- µF~f 

c AP ACITANCE:(NOTE 2) 6.5 Oin: 2.0 --- 2.7 --- 3.4 --- µµf 

CAPACITANCE: C011t: 1.6 --- 2.3 --- 3.0 --- µµf 

LOW PRESSURE 

VOLTAGE BREAKDOWN: 

PRESSURE =5515 mm Hg: 

VOLTAGE =J00 Vac 6.~ --- --- --- --- -- --- --- ---

CONTINUED ON FOLLOY'IN6 PAGE 

~i 



TENTATIVE DATA 5744WB 

TEST 

TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS - cont'd. 

MEASUREMENTS ACCEPTANCE 

TESTS PART 2 - cont'd. 

AQL MIL-E-1 MIN LAL BOGIE UAL MAX ALD MIL-E-1 
SYMBOL UNITS 

COMBINED AQL = 1. 0% EXCLUDING MECHANI LAL AND INOPERATI VES 
OPERATION TIME 

(NOTE 10) 4.O t: --- 2O --- SEC. 
VIBRATION (2): 

F =40 cps; G=15; 

Rp =10,000 OHMS 2.5 Ep: --- --- --- --- 15 --- mVac. 

VIBRATION (.}); 

Rp =10,000 OHMS; 

F =30 -1000 cps; 

G - 15; POSITION 

X1 AND X Z ONLY. 4.O ep: --- --- --- ~~ --- ~s 

PEAK TO 
PEAK 

DEGRADATION RATE 

ACCEPTANCE TESTS 

SUBMINIATURE LEAD 

FATIGUE: 2.5 --- 4.0 
SHOCK (1): 

HAMMER ANGLE = 30~; 

Ehk =+100 vdc; 

Rg1 = 0.1 MEG.; 

(NOTE 3) 20 ---

FATIGUE (1): 

96 HouRs; G = 2. 5; 
FIXED FREQUENCY; 

F =25 MIN. 60 MAX. 

(NOTE s) 6.5 ---

FATIGUE (2): 

6 Houas; G=10; 
FIXED FREQUENCY; 

F =25 MIN. 60 MAX. 
(NOTE 11) 0.5 

POST SHOCK (1) AND 

FATIGUE TESTS (1) 

AND (2) END POINTS; 

VIBRATION (2): 

F= 40 cps; G=15; 

ALLOWABLE DEFECTS 
PER CHARACTERISTIC 

1st COMBINED 

SAMPLE SAMPLES 

arcs 

AQL MIL-E-1 MIN MAX MIL-E-1 

% SYMBOL UNITS 

Rp = 10,000 OHMS Ep: --- 25 mVac 

HEATER-CATHODE LEAKAGE: 

Ehk=* 100 Vdc Ihk; --- 10 µAdc 

CHANGE IN TRANSCCNDUCTANCE 

OF INDIVIDUAL TUBES; 

Ef = 6.3 voLrs 
GRID CURRENT (1): 

(1) 

~tsm(1):--- 10 PERCENT 
Ic:I ___ -1.0 ugdc 

CONTI NDE~ ON FOLLOWI NG PAGE 

~ e 
T UNG—SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOM FIELD, NEW JEft GEY, U.S.A. OCTOBER 1, 1959 PLATE - 4n 



5 74 4W B TENTATIVE DATA 

TUNO•=OL 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS I - cont'd. 

TEST 
ALLOMABLE DEFECTS AQL MIL-E-i MIN. MAX. MIL-E-1. 

PER CHARACTERISTIC % SYMBOL UNITS 

DEGRADATION RATE 1st COMBINED 

ACCEPTANCE TESTS SAMPLE SAMPLES 

- cont'd. 

SHOCK (3J: 
75G; (HAMMER ANGLE= 

120+RUBBER PAD); t= 

10. MILLISEC. (NOTE 12) 
Ehk =+100 Vdc; Rg1=

0.1 MEG. LO --- --- --- ----

POST SHOCK TEST (2) 

END POINTS: 

VIBRATION (2): 

F=40 cps; G=15; 

Rp = 10,000 OHMS Ep: 25 mVac 

HEATER—CATHODE 

LEAk AGE: 

Ehk=f 100 Vdc Ihk: 10 µAdc 

CHANGE IN TRANSCON—

O UCTANCE (1) OF IN—

DIVIDUAL TUBES:: 

Ef =6.3 VOLTS 4 tSm(i): --- LO PERCENT 

GRID CURRENT --- Ic: ___ —1,0 µAdc 

GLASS STRAIN 6.5 

(THERMAL SHOCK) 

ACCEPTANCE LIFE 

T FSTS 

HEATER CYCLING 

LIFE TEST: 

Ef = 7.5 v; Eb = 

Eci =OV; Ehk =140 Vac; 

1 M.I N. ON, 1 MIN. OFF 1.0 2000 --- CYCLES 

HEATER CYCLING LIFE 

TEST END POINTS; 

HEATER—CATHODE LEAKAGE: 

Ehk =f 100 Vdc Ihk: 20 µAdc 

1 HOUR STABILITY LIFE TEST: 

TA = ROOM; Ehk=+200 Vdc; 

Rq1 = 1.0 MEG. 

1 HOUR STABILITY LIFE TEST 

END POINTS: 

CHANGE IN TRANSCON —

OUCTANCE (1) OF 

INDIVIDUAL TUBES: 
(TYPICAL SAMPLE SIZE 

SO TUBES) 1.O ~ tSm(1) --- lO PERCENT 

100 HOUR SURVIVAL RATE 

LIFE TEST: 

TA = ROOM; Ehk=+200 Vdc; 

Rq= 1.0 MEG. --- --- --- ---

L ONT INUEU ON FOLLO'NING PAGE 



TENTATIVE DATA 5744W8 

TEST 

TUNO.801 

CONTINUED ON FOLLOWING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTSI contld. 

ACCEPTANCE LIFE 

TEST - cont'd. 

A LLUMABLE DEFECTS 

PER CNARACTERISTI P, 

1st COMBINED AOL 

SANPLE SAMPLES Y 

MIL-E-1 MIN. NAX. MIL-E-1 

SYMBOL UNITS 

100 HOER SURVIVAL RATE 

LIFE TEST END POINTS: 

(TYPICAL SAMPLE SIZE 

= 200 TUBES) ---

INOPERATIVES; 0.65 --- --- --- ----

TRANSCONDUCTANCE (i): 1.0 Sm(i): 380 AA,MHC 

INTERMITTENT HIGH TEM—

PERATURE LIFE TE ST~: 

T B11L,B = 220 ° C; Ehk 
=+200 Vdc; Rg= 1.0 MEG. ----- ----

500 HQ UR INTERMITTENT 

HIGH TEMPERATURE LIFE 

TEST END POINTS: 

(TYPICAL SAMPLE SIZE 

=20 TUBES ist SAMPLE, 

40 TUBES 2nd SAMPLE) 

I NOPERATIVES: i 3 --- --- ---

GRID CURRENT (1): 1 3 --- Ic(i): --- —0.6 µAdc 

HEATER CURRENT: 1 3 If: 180 220 mA. 

CHANGE IN TRANSCON-

D UCTANCE (i) OF IN-

DIVIDUAL TUBES: 1 3 ~f Sm(i): --- 20 PERCENT 

TRANSCONDUCTANCE (2): 

(NOTE 9) 2 5 --- -/~E fSm(2):--- 15 PERCENT 

HEATER-CATHODE 

LEAKAGE: 

Ehk =1100 Vdc 2 5 Ihk: 10 µAdc 

INSULATION OF 

ELECTRODES: 

gi - all 2 5 Rgi-all: 50 MEG. 

p- all 2 5 Rp-all: 50 MEG. 

TRANSCONDUCTANCE 

(i) AVERAGE CHANGE: Avg,,f --- 15 PERCENT 

Sm(i): 
TOTAL DEFECTIVES: 4 S ---

1000 HOUR INTERMITTENT 

HIGH TEMPERATURE LIFE 

TEST END POINTS: 

(TYPICAL SAMPLE SIZE 

=20 TUBES 1st SAMPLE 

¢Q TUBES 27id SAMPLE) --- --- --- --- --- --- ---

INOPERATIVES; 2 5 --- --- --- --- ---

GRID CURRENT (1): 2 5 Ic(1): --- -1.0 µAdc 

HEATER CURRENT: 2 5 If: 177 223 mA 

CHANGE IN TRANSCON-

DUCTANCE (i) OF IN-
DIVIDUAL TUBES: 2 5 DtSm(i): --- 30 PERCENT 

HEATER- CATHODE 
LEAKAGE: 

Ehk=f 100 Vdc 2 5 Ihk: 15 µAdc 

TOTAL DEFECTIVES: jr lO --- -- --- ---

TONG-GOL ELECTRIC INC., ELECTRON TUBE DIVISION BLOON FIELD, NEW JERSEY, U.S.A. OCTOBER 1, 1959 PLATE »5649 



5744W B TENTATIVE DATA 

TUN0•80L 

CONTINUED FROM PRECEDING PAGE 

NOTES 

1CHARALT ERIST ICS, QUALITY CONTROL TEST PROCEOUR ES, AND INSPECTION LEVELS ARE MADE ACCORDING TO 
FXE APPROPRI ATE PA RAGRA PNS OF MIL-E-1 "INSPECTION INSTRUCTIONS FOR ELECTRON TUBES," ANp MIL—
sr0-lo5a. 

WITH A CYLINDRICAL SMI ELD I0. 405" I.D.-' 7/B" LONGI CONNECTED TD LEAD 5. 

3T EST CONDITIONS AND ACCEPTANCE CRITERIA PER SHOCK TEST PROCEDURES OF MIL-E-1 BASIC SPECIFI-
CATIONS. 

S

4 C EN TRI FVGE TEST WITH FORCES APPLIED IN ANY DIRECTION. 

'TEST CONDITIONS AND ACCEPTANCE CRITERIA PER FATIGUE TEST PROCEDURES OF MIL-E-1 BASIL SPECIFI-
CATIONS. 

"THESE NORMAL VALUES REPRESENT CONDITIONS AT WMI CH CONTROL OF RELIABILITY MAY BE E%PECT ED. 

7TH ESE NORMAL TEST CONDITIONS ARE USED FOR ALL CHARACTERISTI LS TESTS UNLESS OTHERWISE STATED 
UNDER THE INDIVIDUAL TEST ITEM. 

BFOR MOST APPLICATIONS THE PERFORMANCE WILL NOT BE ADVERSELY AFFECTED BY t 10¢ HEATER VOLTAGE 
VARIATION, BUT WHEN THE APPLICATION CAN PROVIDE A CLOSER CONTROL OF HEATER VOLTAGE, AN IMPROVE-
MENT IN RELIABILITY WILL BE REALIZED. 

9 CMANGE OF TRANSCON DUCTANCE FOR INDIVIDUAL TUR ES FROM THAT VALUE MEASURED AT Ef = 6.j V TD THAT 

VALUE MEASURED AT Ef - 5.7 V. 

'lOOPERATION TIME IS THE TIME IN SECONDS REQUIRED FOR THE PLATE CURRENT TO ATTq IN A VALUE WITHIN 
PLUS OR MINUS 10¢ OF THE THREE MINUTE PLATE CURRENT (11 VALUE. NO PREHEATING BEFORE THIS TEST 
WILL BE ALLOWED. 

~1TNE TUBES SHALL BE RIGIDLY MOUNT EO ON A TABLE VIBRATING WITH SIMP LE XAR MONK MOTION. THE TUBES 
SHALL BE VIBRATED FOR A TO TAL OF 6 HRG, 2HRS. IN EACH OF TRR EE POSITIONS, X1, %2, Yl. ON LT RAT EO 
HEATER VO ITAGE SMALL BE APPLI ED. TUBES WHICH SHOW ONE OR MORE OP THE FOLLOWING DEFECTS SH0.LL BE 
CONSIDERED FAILURES: 

IAI TUBES WHICH SHOW PERMANENT OR TAP SHORTS OR OPEN CIRCUITS FOLLOWING FATIGUE TEST r WN EN 
T EST EO AS SPECIFIED IN PARAGRAPH 4. T.2 AND M. l.j OF SPECIFICATION MIL-E-1. 

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

1 ZTHE PROVISIONS OF PARAGRAPH 4.9.20.5 OF SPECIFICATION MIL-E-1 SHALL APPLY, EXCEPT FOP TES1'LON-
OITIONS LISTED FOR SMOCK TEST 121. 

 J 
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5749 

750' 
MAX 

y 

TUNO•=OL  

PENTODE 
MINIATURE TYPE 

(~ I I I 
GLASS GULP 

MINI ATURE BUTTON 
7 PIN BASE E7-1 
OUTLINE DRAWING 

J EDEC 5-2 

BOTTOM VIEW 

BASI NG DI A6RAM 

J ED EC 78K 

THE 5749 IS A MINIATURE REMOTE CUT—OFF AMPLIFIER PENTODE INTENDED FOR 
USE AS A RADIO FREQUENCY OR INTERMEDIATE FREQUENCY AMPLIFIER. IT IS 
DESIGNED FOR RELIABLE LIFE UNDER CONDITIONS OF INTERMITTENT OPERATION. 

DIRECT INTERELECTRODE CAPACITANCES 
YITN A 

SNIELD 

GRID TO PLATE (MA%.) 0.0035 
INPUT 5.5 
ouTPUT 5.5 

AWITM F%TERNAL SNIELD N316 CONNECTED TO PIN ►7. 

RATINGS 

DESIGN CENTER VALUES 

YITNDUT 
CNIEID 

0.0035 
5.5 
5.0 

pf 
pf 
pf 

MAXIMUM HEATER—CATHODE VOLTAGE 9O VOLTS 

MgXIMUMPIATE VOLTAGE 3OO VOLTS 

MAXIMUM GRID #2 VOLTAGE 1Z5 VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE 3OO VOLTS 

MAXIMUM POSITIVE GRID #i BIAS VOLTAGE O VOLTS 

MAXIMUM NEGATIVE GRID #i BIAS VOLTAGE SO VOLTS 

MAXIMUM PLATE DISSIPATION 3.O WATTS 

MAXIMUM GRID #2 DISSIPATION O.G WATTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE lOO Z5O VOLTS 

GRID #3 VOLTAGE O O VOLTS 

GRID #2 VOLTAGE LOO LOO VOLTS 

CATHODE BIAS RESISTOR GB G8 OnMs 

TRANSCONDUCTgNCE 11. 3OO 11 4OO IIMHOS 

PLATE RESISTANCE (APPROX.) 0.25 1.O MEGOHM 

PLATE CURRENT lO.B 11.0 MA. 

GRID #~ CURRENT 4.4 11.2 MA. 

GRID #i VOLTAGE FOR Gm 40 µMHOS —20 —20 VOLTS• 

J 

TUN G-SOL ELECTRIC INC., ELECTRON TUBE CI VI SION r BLOOM FI ELD, NEW JERSEY, U. S. a., MAY 1, 1962 PLATE #6472 
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5749 
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5749/6BA6W 
PREMIUM TUBE 

TUNG•SOL 

PENTODE 
MINIATURE TYPE 

3' 
4 

~M/C 
7'
8 

MAXI 

'2a 
~ MAX, 
L 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE. 

HEATER 

6,3 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM YIEW 
MINIATURE BUTTON 

'J PIN BASE 

7BK 

THE 5749/68A6W IS A RUGGEDIZED, REMOTE CUT-0fF PENTOOc VOLTAGE AMPLIFIER 
OF THE SEVEN PIN MINIATURE CONSTRUCTION. IT HAS EXTREMELY LOW GRID—PLATE 
CAPACITANCE' AND HIGH TRANSCONDUCTANGE TO PERMIT EFFICIENT 'OPERALION IN 
SUCH APPLICATIONS AS RF AND IF AMPLIFIERS. CONTROLS ON THE PRODUCT 
AVERAGE FOR SUCH CHARACTERISTICS AS HEATER CURRENT, PLATE CURRENT, 
SCREEN GRID 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 5749/ 
68A6W IS ESPECIALLY SUITED FOR USE IN MILITARY OR INDUSTRIAL AIRBORNE 
EQUIPMENT WHICH MAY BE SUBJECTED TO SEVERE SHOCK AND VI BRAlION. 

DIRECT INTERELECTRODE CAPACITANCES 

MAXIMUM GRID #1 TO PLATE (RATED) 

INPUT (RATED) 
MAXIMUM 
MINIMUM 

O UTPU7 (P.ATED) 
MAXIMUM 
MINIMUM 

MITH MI TNOUT 
SHIELD 1315 SHIELD 

.0035 .0035 uu£ 
5. h 5.5 uu f 
-'-' 6,6 uuf 
___ 4.4 uuf 
5_5 6.05 ul f 

3.5 uuf 

RATINGS 
ABSOLUTE NAxINUN VALUES 

HEATER VOLTAGE 6. 3f lO;E VOLTS 

MAXIMUM DC PLATE VOLTAGE 330 VOLTS 

MAXIMUM DC GRID #2 VOLTAGE 15O VOLTS 

MAXIMUM PLATE DISSIPATION 3,3 WATTS 

MAXIMUM GRID #2 DISSIPATION O.7 WATT 

MAXIMUM HEATER—CATHODE VOLTAGE MOO VOL T~ 

MAXIMUM BULB TEMPERATURE 165 °c 

MAXIMUM ALTITUDE lO OOO FEET 

MAXIMUM SHOCK 45O G 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT O.3 AMP. 

PLATE VOLTAGE LOO 250 VOLTS 

GRID #~ VOLTAGE O O VOLTS 

SC R.EEN GRID VOLTAGE lOO ZOO VOLTS 

CONTIXU EO ON FILL OWING PAGE 

TUN G-SOL ELECTRIC INC. ELECTRON TUBE OI VLSI OX BL OONFI EL O. MEW JER SET, U.S.A. NOVEMBER 1. 1955 RL ATE (4491 



5749/6BA6W 
PREMIUM TUBE 

ruNo•:o~ 
CONTI NUEO FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS — coNT~D. 
CLASS Al AMPLIFIER 

CATHODE BIAS RESISTOR 

PLATE RESISTANCE (APPROX.) 

TR ANSCONDUCTANCE 

PLATE CURRENT 

SCREEN CURRE NT 

GRID #f VOLTAGE, Gm = 40 µMHOS 

68 
0.25 
4300 
10.8 
4.4 
_~ 

6$ OHMS 

1.O ME GOHM 

u400 uMHos 
11.0 mA 

4.~ mA 

?C VOLTS 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Ef = 6. jv, Ep = 250 Vac, E c l = OYdc, E c p 100Vdc, pkA = 680NN S, E c j B

I N171AL 500 NOOK LIFE TEST 

INDIYIDU AL PROD. AyO. IMDIVIDU AL 
NIN. MAX. NIN. MAX. MIN. NAX. 

HEATER CURRENT 275 '725 2$9 311 2~5 325 mA 

HEATER CATHODE—LEAKAGE 
(Ehg =f 100 Vdc) 10 3 10 LLAdc 

GRID CURRENT 

(Ec1=- 1.0  Vdc, Rgi=0. 25ME G)-- —1.0 --- -0' 2 --- —1.0 uAdc 

PLATE CURRENT $.5 13,5 9.4 12.6 ___ ___ mAdc 

TRANSCONDUCTANCE (i) 3600 5200 3910 4890 3000 5200 uMHos 
I NSULATIGN OF ELECTRODESC

(Ef = 6. 3V, E(qi—all)= 
—SOOVdc - E(p— all)= 
—3ppvdcj 

R (q1—all) 100 --- --- 50 ME GOHMS 
R(p —all) 100 -- -- 50 ME GOtlMS 

SCREEN CURRENT ___ 5,6 5.0 mAdc 

TRPPNSCONDUC LANCE (2)D
(Ef = S.~SV) 3100 ___ 3560 --- uMHos 

~ AVERAGE TRANS—
CONDUCTANCE (i) 17 PERCENT 

TRANSCONDUCTANCE (3) 

(Eci =-20Vdc, Rk =0, 
Ck =o) 5 100 20 60 µMHOS 

GRID EMISSIONE
(Ef =7.SV, Eci=_25Vdc, 
R91 =0.5 ME G, Rk =0, 
Ck = O) uAdc 

SPECIAL REQUIREMENTS 

VARIABL-E FREQUENCY VIBRATIONF

(Rp 
= 2000) 

VIBRATIONAL FATIGUE G

MINIATURE TUOE BASE STRAIN H
(NO VOLTAGES) 

S TABILIZATION~ 
( INTERMITTENT LIFE TEST CONDITIONS OR EQUIVALENT) 

5ryOCK K
(HAMMER ANGLE = 30°, Ehk = 100 Vdc, 

R41 =0.i MEG., Ck =0) 
POST SHOCK AND VIBRATIONAL FATIGUE TEST END POINTS 

GRID CURRENT 

HEATER—CATHODE LEANA GE 
LOW FREQUENCY VIBRATION 
TRANSCONDUCTANCE (1) 

SHORT AND CONTINUITYL

RF NOISEM

(Esiq = SSmVac, Ck= 0.2 uf) 

CONTINU EO OM FOIIOMING PAGE 

MIN. MAX. 

400 

3000 

m Vac 

—2.0 uAdc 
uAdc 

4 mvac 
___ µMHOS 



5749/6BA6W 
PREMIUM TUBE 

TUNo•:o~ 

LONTINU ED FRON Pfl ECEDING PAGE 

.SPECIAL REQUIREMENTS _ coNT~D. 

NOISE AND MICROPHONICSN

(Ef=6.3Vdc, Ebb=Ecc2=~Vdc, Eca1=2OOmVac, 
RP=10,000, Rk=200, Rg2=60,000, Cq2=7J1f) 

LOW FREQUENCY VIBRATION O 

(Rp = 2000) 

INTERMITTENT LIFE TEST 

(Eb=}OOVdc, Ec2=i5OVdc, Ehk=135, Rq1=O,75ME G. 
Rg-230, Ck=O) 

HEATER CYCLING LIFE TEST 

(Ef=7.5Vr E~Ec1 =Ec2= Ec3=0~ Ehk=135Vdc) 

HEATER CYCLING LIFE TEST END POINTS 
HEATER—C4THODE LEAKAGE 

NOTES 

MIN. NA%. 

2000 

200 mVac 

300 mVac 

CY Ci ES 

20 uAdc 

A 
THE LATMO DE RESISTOR SN ALL BE SMUNTEO WI TM A CAPACITIVE REACTANCE NOT EXCEEDING j OHMS AT 60 
CTCL E S. 

B 
TIE GRID ~j TO THE NEGATIVE TERMINAL OF THE CATHODE RESISTOR. 

C 
SEE MIL-E-1L 4.8.2 

D 
PR EN EAT ALL TUBES TO BE TESTED FOR TR AN SCONDU CTANCE 12) UNDER THE FOLLOWING CONDITIONS FOR A 
PERIOD OF 5 MINUTES PRIOR TO TESTING. Ep 5. 5V, Eb=250 Vdc~ Ec1=Ec~0~ Ecp 100Vdc~ RN = 68, flg1= 
0. 5N EG. 

EPRENEAT ALL TUBES TO BE TESTED FOR GRID ENISSI ON UNDER THE FOLLOWI XG CONDITIONS F9R A PER 100 
OF 5 MINUTES PRIOR TO TESTING. Ef=7. 5V, Eb=250 Vd c~ Ec1=Ec~0~ Ec2=l00Vdc, RN = 68, fly1=0•SMEG. 
TWO SECONDS SN ALL BE THE MAXIMUM TIME BETWEEN PR EN EAT AND TEST. 

F 
SEE MIL-E-lC 4. 9. 20.j 

GSEE MIL-E-1C 4.9.20.6 

HSEE MI.L-E-lC 4.9.6.1 

J 
SEE Mll-E-1C 4.7.5 

K SEE MIL-E-lt 4.9.20.5 

L SEE MIL-E-1C 4.7.5 

M 
SEE MIL-E- 1C 4.70. j.1 

N 
SEE MIL-E-lG 4.10.3.5 

O 
SEE MIL-E-1C 4.9.20.4 

TUMG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION Bl 00NFIEL D. MEW JERSEY. U.S.A. JANUARY 1~ 1957 PLATE ►4868 



5749/6BA6W 
PREMIUM TUBE 

5749/66A6W 

PENTODE CONNECTION 

Et = 0.3 Volts 
Eb 250 Volts 
Eol = 0 Volts 

5000 0 
= 
~ 
~ 
s 

a 
2500 w 

U 

g 

~ 

c 

0~ ~ 

i 

~~~~~ti~~~o~ 
Ohms 

ti

33000 

~~~ 
ECC2 = 250 Volts 

through 

i 

I 

~" 
I 

-15 -10 -5 

GRID #I VOLTS 

N
 

c
n
 

V
 

O
 

C
T
 

O
 

V
1
 

'
~
 

GR
ID
 
#
2
 M
IL

LI
AM

PE
RE

S 

5749/66A6W 
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5749/6BA6W 
PREt~ I l'I~f TUBE 

i ~ ~ 

Ec - 
-~ 

0 5749/66A6W 
Eq = 6.3 Volts 
ECz = 100 Vo?ts 
Ec3 = 0 Volts 
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5749/6BA6W 
~E~TO^E CCNNECTIC'. 
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5751 
(5751w1~ 

TUNo•so~ 
TR/S DATA SHEET ALSO APPL/ES TO ANOTHER 

MILITARY VERSION, DESIGNATED 6761W1 

1.938 
Max i 

GLASS BULB 

SMALL BUTTON 

9 PIN BASE E9-1 

OUTLINE DRAWING 
JEDEC 6-7 

DOUBLE TRIODE 
MINIATURE TYPE 

FOR GENERAL PURPOSE 

VOLTAGE-AMPLIFIER APPLICATIONS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

2K 

2G 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 9A 

IG 

IK 

THE 5751 IS A 9-PIN MINIATURE, HIGH-MU TUBE WITH TWO TRIODE SECTIONS WITH INDIVIDUAL 

CATHODE CONNECTIONS. IT INCORPORATES DISTINCTIVE MECHANICAL DESIGN FEATURES, AND 

INCREASED HEATER CURRENT WHICH PROVIDES A SAFETY FACTOR IN CATHODE PERFORMANCE. 

THESE FEATURES COMBINE TO PRODUCE A STURDY SHOCK-RESISTANT TUBE AND ONE WHICH 

WILL GIVE LONG LIFE UNDER CONDITIONS OF INTERMITTENT OPERATION. 

THE 5751 W1 IS DESIGNED FOR HIGHLY RELIABLE APPLICATIONS BUT IS OTHERWISE IDENTICAL 
WITH TYPE 5751. 

HEATER CHARACTERISTICS AND RATINGS 
ABSOLUTE MA%IMUM VALUES --SEE EIA STANDARD RS-739 

SUPPLY CONNECTED TO PINS 

AVERAGE VALUES-VOLTAGE 

-CURRENT 

HEATER SUPPLY LIMITS: 
VOLTAGE OPERATION 

4 ANDS 9AND 4+5 

12.6 6.3 VOLTS 

175 350 MA. 

12.6 1.3 6.3t0.b VOLTS 

MAXIMUM RATINGS 
ABSOLUTE MA%IMUM VALUES -SEE EIA STANDARD RS-739 

PLATE VOLTAGE 330 VOLTS 

GRID VOLTAGE: 
NEGATIVE BIAS VALUE 50 VOLTS 

POSITIVE BIAS VALUE 0 VOLTS 

PLATE DISSIPATION (EACH SECTION) 0.8 WATTS 

ALTITUDE FOR 5751 60,000 FT. 

FOR 5751W1 80,000 FT. 

ENVELOPE TEMPERATURE 165 °C 

GRID RESISTANCE 0.5 MEGOHM 

CONTINUED ON FOLLOWING PAGE 

1 

~ J 
TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A. FEBRUARY 1, 1963 PLATE x6659 



5751 

TUNo-soy 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER -EACH TRIODE SECTION 

PLATE VOLTAGE 100 250 VOLTS 
AMPLIFICATION FACTOR 70 70 

GRID BIAS VOLTAGE -1 -3 VOLTS 

PLATE RESISTANCE 58,000 58,000 OHMS 
TRANSCON DUCTANCE 1,200 1,200 {MHOS 

PLATE CURRENT 0.8 1.0 MA. 

SPECIAL TESTS AND CONTROLS 

HEATER-CYCLING LIFE TEST 

LOW PRESSURE VOLTAGE BREAKDOWN 

SHOCK 

FATIGUE 

SWEEP FREQUENCY VIBRATION (5751 W1 ONLY) 

OPERATION AT CUT-OFF 0 PLATE CURRENT (5751 W1 ONLY) 

SIMILAR TYPE REFERENCE: Similar to LAe 18AX7. 

O 

U 

d 

'~ 

S  
t 

J_ 2 

~~ ~ 
 ti, 

~~ ~s 

EACH TRIODE UNIT 
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100 200 300 
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5751WA 
PREMIUM TUBE 

TUNo•ao~ 
TWIN TRIOGE 

MINIATURE TYPE 

7' 
-8-
MAX. 

t 
IS' 

I 16 
MAX. 

23. 
16 

MAX. 
II I II 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.35 AMP. 
12.6 VOLTS 0.175 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 

9A 

THE 5751WA IS A RUGGEDIZED, HIGH MU TWIN TRIODE OF THE NINE—PIN MINIA—
TURE CONSTRUCTION. THE TWO TRIODE SECTIONS ARE ELECTRICALLY INDEPENDENT, 
ALLOWING SIMULTANEOUS USE OF THE TWO IN COMPLETELY DIFFERENT APPLICA—
TIONS. THE HEATER CENTER—TAP PERMITS OPERATION FROM EITHER A 6.3 OR 12.6 
VOLT SUPPLY. THE 5751WA IS ADAPTABLE TO LOW LEVEL INPUT APPLICATIONS 
WHERE HIGH VOLTAGE GAIN AND LOW HEATER POWER ARE IMPORTANT CONSIDERA—
TIONS. OTHER GENERAL APPLICATIONS INCLUDE VOLTAGE AMPLIFIERS, PHASE IN—
VERTERS, AND MULTIVIBRATORS. CONTROLS ON THE PRODUCT AVERAGE FOR SUCH 
CHARACTERISTICS AS PLATE CURRENT, TRANSCONDUCTANCE AND AMPU FfCATION 
FACTOR ASSURE THAT THESE CRITICAL CHARACTERISTICS WILL REMAIN WELL 
CENTERED. SINCE IT MUST BE ABLE TO WITHSTAND SEVERE MECHANICAL TESTS TO 
MEET TEST SPECIFICATIONS, THE 5751WA IS ESPECIALLY SUITED FOR USE IN 
MILITARY OR INDUSTRIAL AIRBORNE EQUIPMENT WHICH MAY BE SUBJECTED TO 
SEVERE SHOCK AND VIBRATION. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE N1 (RATED) 
MAXIMUM 
MINIMUM 

GRID TO PLATE ►2 (RATED) 
MAXIMUM 
MINIMUM 

INPUT (RATED) 
MAXIMUM 
MINIMUNt 

OUTPUT (SECTION RS) (RATED) 
MAXIMUM 
MINIMUM 

OUTPUT (SECTION Y2) (RATED] 
MAXIMUM 
MINIMUM 

RATINGS 
ABSOLUTE NA%INUy VALUES 

HEATER VOLTAGE 

MAXIMUM DC PLATE VOLTAGE 

MAXIMUM PLATE DISSIPATION (EACH SE CTIONj 

MAXIMUM HEATER—CATHODE VOLTAGE 

MAXIMUM DC CATHODE CURRENT (EACH SECTION) 

MAXIMUM BULB TEMPERATURE 

6.3t10~ 

CONTINUED ON FOL LO NIMG PAGE 

MITNOUT 
9NIELD 
1,4 µµf 

1.70 uuf 
1.10 uuf 
1.4 uuf 
1,70 uuf 
1.10 µuf 
1.4 uµf 
1.70 uuf 
1.10 uµf 

0.70 uµf 
0.22 µuf 
0.36 uuf 
0.54 uuf 
0.18 uuf 

12.6t10~ VOLTS 
330 voLTs 
O.B WATT 

f lOO VOLTS 

22 mA 

1165 ° c 

TUN D-SOL EL ECTRIO INC. EI ECTRON TU DE DIVISION it nOy FI EI O, NEW JER SET, U. ~. A. NO VENEER 1, 1955 PLATE 14494 



5751WA 
PREMIUM TUBE 

~  TUNo•:o~ 
CO NTIMUED FROM IRECEDI NG PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER — EACH TRIODE SECTIOK 

HEATER VOLTAGE 6.3 12.6 6.3 12.6 VOLTS 
HEATER CURRENT 0.35 0.175 0.35 0.175 AMP. 
PLATE VOLTAGE lOO 25O VOLTS 
AMPLIFICATION FACTOR 7O 7O 
GRID BIAS VOLTAGE _1 -3 VOLTS 
PLATE RESISTANCE 5$ OOO 5$ OOO OHMS 
TRANSCONDUCTANCE 1 2OO 1 ZOO µMHOS 

PLATE CURRENT O.$ 1.O mA 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Et = 12.6 V, Ep = 250 Vdc, Ec =-jYd< 

lE%C EPT ~5 YODf FI ED BELONI 

INITIAL 

INDIVIDUAL PROD. AVG. 

500 NgIR LIFE TEST 

INDIVIDUAL 
N IN. MA%. MIN. NAT(. MIJ111 MA%. 

HEATER CURRENT 16O 19O ___ ___ 16O 19O mA 
HEATER-CATHODE LEAKAGE A

(Ehk=ti00Vdc) t10 ___ ___ t10 uAdc 
GRID CURRENT (1) 

(R~1,0 MEG, ) O -0 .4 --- -__ O -0 .4 µAdC 
PLATE CURRENT (i) 0.4 1.$ 0.7 1.3 --- --- mAdc 
AC AMPLIFICATION e

(E86=S00 Vdc, E~ O, 

Rsj 0.2Ya C, Rp=0.5 MEG, 
q-~p MEG.) 7,5 6.5 __- vac 

INSULATION OF ELECTRODESC
(E =12.6 V, E (q_all)= 
100`/dc,4 neq., E(p-all) =
300 Vdc, p neq. ) 

R(q-all) 500 250 --- MEGOHMS 
R (p_all) 50O 250 --- ME GOHM$ 

PLATE CURRENT (2) 
(Ec =-S0.5Vdc) 10 undc 

PLATE CURRENT (~) 
DIFFERENCE BETWEEN SECTIONS__ 0.6 ___ __ mAdc 

TRANSCONDUCTANCE (i) 9OO 1600 1075 1325 µMHOS 
~ TR ANSCONDUCTANCE (2)D 

Ef=11. qV) _-_ 15 PERCENT 

GRID CURRENT (2)E 

(Ef=i4V) 0 —1.5 --- uAdc 
AMPLIFICATION FACTOR 55 85 62 78 

SPECIAL REQUIREMENTS 

HIM. MAX. 

VARIABLE FREQUENCY VIBRATIONFA

(RP SO,000) 
VIBRATIONAL FATIGUEG

S HOCK H
(HAMMER ANGLE = 42°, Ehk =100 Vdc, 
HEATER POS., Rg = p,i MEG) 

POST SHOCK AND VIBRATIONAL FATIGUE TEST END POINTS 
LOW FREQUENCY VIBRATION 
HEATER-CATHODE LEAKAGE 
AC AMPLIFICATION 
GRID CURRENT (1) 

GLASS STRAIN 

CONTINUITY AND SMORTK

N01$E AND MICROPMONIC$L AMN 

(Ef = i2.6`/a c, Ehk = O, Ebb = 300 Vdc, 
EC =.O, Rp = O.i MEG.) 

CONTI ND ED DN FOLLONiNG PAGE 

___ 100 mVaC 

--- 150 m`/ac 
t30 uAdc 

6.5 - vac 
0 -0.6 uAdc 

100 mVac 

~~ 



5751 WA 
PREMIUM TUBE 

~  TUNO•=OL 
CONTINUED FROM PRECEDING PAGE 

SPECIAL REQUIREMENTS _ coerD. 

LOW FREQUENCY VI BR ATION
OA

(RP 2000) 

LOW PRESSURE VOLTAGE BREAKDOWNP
(PRESSURE = 55t5 mm mercury, TEMP. =25t 5°C, 
HUMIDITY O VOLTAGE =50p Vnc, 60 CYCLES, 
SINUSOIDAL JYAVEFORM) 

1 HOUR STABILITY LIFE TEST 
(INTERMITTENT LIFE TEST CONDITIONS) 

STABILITY LIFE TEST END POINTS 

~ TRANSCONDUCTANCE (1) 

100 HOUR SURVIVAL RATE LIFE TEST 

( INTERMITTENT LIFE TEST CONDITIONS OR EQUIVALENT ___ 

HEATER CYCLING LIFE TEST 

(Ei = ~, SV, Ehg = 135 Vdc, HEATER POSITIVE, 

Ec1 = Eb = O) 
HEATER CYCLING LIFE TEST END POINTS 

HEATER CATHODE LEAKAGE 

INTERMITTENT LIFE TEST 

(Ehg =135 Vdc, HEATER POSITIVE, RQ =0,5 MEG., MIN. 
BULB TEMPERATURE = 165

°C 
---

NOTES 

H L'N, MAX. 

i00 

~() 

mutt 

Vic 

1O PERCENT 

t~O µAdc 

ATIE 1P 70 2P, 19 to 29, 1p to 2N. (PARASI 7IC SUPPRESSORS OF 50 OHMS MAXIMUM PERNI TTE D. 

GSEE NIL-E-1C 4.10.11.2 

CSEE MIL-E-1L 4.8.2 

D THE VALUE OF Tfl ANSCONDUCTANCE t21 SHALL APPLT~TO IXOIVIDU AL TUNES AXD IS EXPRESSE O; 
lSM AT 12.6)-1 SN AT 11.41 z 100 

(SN AT 12.6) 

EPRI OR TD iN15 TEST. TUBES TO BE PftEMEA TED FIVE l51 MINUTES AT CONDITIONS INDICATED. TEST 
I NNEDI AT ELY AFTER PRE-HEATING. E¢ 14.OV, Ec1=-3. OVde, RN=O OMNS, Eo=250 Vdc, Ry/ ¢0.5 ME G. 

F SEE NIL-f -'C 4.9.20.3 

CSEE NIL-E-1C 4.9.20.6 

HSEE MIL-E-1C 4.9.20.5 

JGL ASS STRAIN TEST CONSISTS OF COMPLETELY SUBMERGING THE TUBE INTO BOIL iN~ WAT FDR 197°C-100 CI 
FOR A PERIOD OF 15 SECONDS. TX EN IMMEDIATELY PLUNGING INTO COLD WATER 10 C f3 C1. THE ANOU NT 
OF WATER SN ALL BE AT LEAST (21 LITEflS PER 15 TUBES. TUBES FOR TNIS TEST SHALL HAVE BEEN 
E XM AU STED A MINIMUM OF 48 HOURS PRIOR TO PERFORMANCE OF THIS TEST. REJECT FOR EVI OEXLE OF AIR 
I EAX. 

KSEE MIL-E-1C 4.1.5 

CSEE MIL-E-1C 4.10.3.5 

MTIE CATXOOES TO GETNER AND GROUND TRRU A 1500 OXM RESISTOR, GRIDS ARE GROUN OE D. 

N TXE CATHODE RESISTOR SHALL BE SXUNTED WI TX A CAP AC I~TIVE 0.E ACT AXCE XOT E%CEEDING 3 OHMS N 60 
CYCLES. 

GSEE MIL-E-1C 4.9.20.4 

PNRE AN DOWN SHALL BE DEFINED AS THE VOLTAGE AT WXI CN ARCING OCCURS BETWEEN ANODE BASE PIX AND 

ADJACENT PINS. 

TONG-SOL ELECTRIC IML. ELECTRON TUBE DIVISION BLOOM FI EL O, NEW JERSEY, U.S.A. JANUARY 1, 1957 PLATE •4869 



5751WA 
PREMIUM TUBE 
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5751WA 
PREMIUM TUBE 

5751MA 
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TENTATI V E DATA 5763 

2 5" 8 
MA X. 

1:_1 

GLASS BULB 

TUNc•sot 

AMPLIFIER 

MINIATURE TYPE 

UNIP@TENTIAL CATHODE 

HEATER 

6.Ot10$ VOLTS 0.75 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL—BUTTON NOVAL 

q PIN BASE 
9N 

THE 5763 IS A NEATER-CATHODE TYPE TRANSMITTING BEAM POWER AMPLIFIER IN 
THE 9 PIN MINIATURE CONSTRUCTION. IT IS INTENDED FOR USE IN COMPACT, LOW-
POWER MOBILE TRANSMITTERS AND IN THE LOW-POWER STAGES OF LARGER FIXED 
STATION TRANSMITTERS. THE 5763 IS PARTICULARLY USEFUL IN THE DOUBLER AND 
TRIPLER STAGES OF TRANSMITTERS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITN OUT E%TERNAL SNIELD 

GRID #1 TO PLATE (MAX.) 

INPUT 

OUTPUT 

RATINGS 
A 850 LU TE VALUES 

0.3 
9.5 
4.5 

PLATE-MODULATED RF POWER AMPLIFIER - CLASS C TELEPHONY 
CARRIER CONDITIONS PER TUBE FOR USE WITN A MA%. MODULATION FACTOR OF 1.0 

CCSA ICASB

pf 
pf 
pf 

MAXIMUM DC PLATE VOLTAGE 25O 3OO VOLTS 

MAXIMUM DC GRID #3 (SUPPRESSOR)VOLTAGE O O VOLTS 

MAXIMUM DC GRID #2 (SCREEN) VOLTAGE 250 250 VOLTS 
MAXIMUM OC GRID #1 (CONTROL—GRID) VOLTAGE —125 -125 VOLTS 

MAXIMUM DC PLATE CURRENT LIO 5O MA. 

MAXIMUM DC GRID #2 CURRENT Z5 ZS MA. 

MAXIMUM DC GRID #1 CURRENT _5 .5 MA. 

MAXIMUM PLATE INPUT .LO Z5 WATTS 

MAXIMUM GRID #2 INPUT 1.5 1._5 WATTS 

MAXIMUM PLATE DISSIPl4TION 8 12 WATTS 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO~CATHODE ZOO 1OO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE LOO LOO VOLTS 

MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT 

ON BULB SURFACE) 250 250 ~C 

ACONTINUOUS COMMERCIAL SERVICE. 

BINTERMITT ENT COMMERCIAL AND AMATEUR SERVICE 
C ONTINUEO ON FOLLOWING PAGE 

T UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U. S. A. ,OCTOB ER 1, 1960 PLATE #bOlj 



5763 TENTATIVE DATA 

TUNG•SOL 

CONTINUED ON FOLLOWING PAGE 

TYPICAL OPERATION UP TO 30 MC 

OC PLATE VOLTAGE 

GRID #5 CONNECTED TO 
DC GRID #2 VOLTAGEC

DC GRID #1 VOLTAGED

250 
CATHODE AT 

250 
-39 

300 
SOCKET 

250 
-42.5 

voLTs 
voLTs 

From a grid reststor of 39000 1$000 OHMS 
PEAK RF GRID #1 VOLTAGE 46.5 53.5 voLTs 
DC PLATE CURRENT 40 50 MA. 
DC GRID #2 CURRENT 5.6 6 MA. 
DC GRID #1 CURRENT (APPROX.) 1 2.4 Ma. 
DRIVING POWER (APPROX.) 0.05 0.15 wATT 
USEFUL POWER OUTPUT (APPROX.) 6.4E l0E WATTS 

MAXIMUM CIRCUIT VALUES 
CCS OR ICA$ CONCITIONS 

GRID #i CIRCUIT RESISTANCE (MAX.) 

RATINGS 
ABSOLUTE MAXIMUM VALUES 

O.1 MEGOHM 

RF PO'dER AMPLIFIER b OSCILLATOR - CLASS C TELEGRAPHY 
and 

RF POWER AMPLIFIER - CLASS C FM TELEPHONY 

CCSA

DC PLATE VOLTAGE 300 

DC GRID #3 (SUPPRESSOR)VOLTAGE O 
DC GRID #2 (SCREEN) VOLTAGE 25O 
OC GRID #i (CONTROL—GRID) VOLTAGE —125 
DC PLATE CURRENT 5O 
DG GRID #2 CURRENT 15 
DC GRID #i CURRENT 5 
PLATE INPUT 15 
GRID #2 INPUT 2 
PLATE DISSIPATION 12 
PEAK HEATER—CATHODE VOLTAGE: 

ICASB

350 

O 
25O 

—125 

5O 
15 
5 

17 
2 

i3.5 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

MA. 

MA. 

MA. 

WATTS 

WATTS 

WATTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE ZOO lOO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE ZOO ZOO VOLTS 

BULB TEMPERATURE (AT HOTTEST POINT ON 

BULB SURFACE) 250 250 °C 

TYPICAL OPERATION UP TP 30 MC 

DC PLATE VOLTAGE 300 350 VOLTS 
GRID #} CONNECTED TO CATHODE AT SOCKET 

DC GRID #2 VOLTAGE 250 250 VOLTS 

DC GRID #1 VOLTAGEF —25.5 -2$.5 VOLTS 

From a grid reststor of 1$000 1$000 OHMS 
PEAK RF GRID #1 VOLTAGE 37.5 37 VOLTS 

DC PLATE CURRENT 5~ 4$.5 MA. 

DC GRID #2 CURRENT 6.6 6.2 MA. 

OC GRID #i CURRENT (APPROX.) 1.F 1.6 MA. 

DRIVING POWER (APPROX.) O.1 O.1 WATT 

USEFUL POWER OUTPUT (APPROX.) lO. 3E 12E WATTS 

CONTINUED ON FOLLOWING PAGE 
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  TUNc•so~  ~ 
C ONTINU EO fROM PRECEDING PAGE 

TYPICAL OPERATION AT 50 MC 

DC PLATE VOLTAGE jOO --- VOLTS 
GRID #3 CONNECTED TO CATHODE AT SOCKET 

DC GRID #2 VOLTAGE 25O --- VOLTS 
OC GRID #1 VOLTAGEF —6O VOLTS 

From a grid resisfor of 22000 OHMS 
PEAK RF GRID #1 VOLTAGE HO VOLTS 
DC PLATE CURRENT 5O MA. 

DC GRID #2 CURRENT 5 Mq, 

OC GRID #1 CURRENT (APPROX.) 3 MA. 
DRIVING POWER (AP°ROX.) 0.35 WATT 
USEFUL POWER OUTPUT (APPR OX.) 7 E WATTS 

MAXIMUM CIRCUIT VALUES 
CCS OR ICA$ CONDITIONS 

GRID #1 CIRCUIT RESISTANCE (MAX.) 

RATINGS 
ABSOLUTE MAxIMUM VALUES 

FREQUENCY MULTIPLIER 

O.1 MEGOHM 

CCSA

DC PLATE VOLTAGE 3OO VOLTS 

OC GRID #5 (SUPPRESSOR) VOLTAGE O VOLTS 

DC GRID #2 (SCREEN) VOLTAGE 25O VOLTS 

DC GRID #1 (CONTROL—GRID) VOLTAGE —125 VOLTS 

DC PLATE CURRENT 5O MA. 

DC GRID #2 CURRENT 15 MA. 

DC GRID #1 CURRENT jF MA. 

PLATE INPUT 15 WATTS 

GRID #2 INPUT 2 WATTS 

PLATE DISSIPATION 12 WATTS 

PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE lOO VOLTS 

NEATER POSITIVE WITH RESPECT TO CATHODE ZOO VOLTS 

BULB TEMPERATURE (AT HOTTEST POINT ON BULB SURFACE) 25O °C 

TYPICAL OPERATION 

DC PLATE VOLTAGE 

GRID #5 

DC GRID #2 VOLTAGE 

DC GRID #1 VOLTAGEF

F rem grid resistor of 

PEAK RF GRID #1 VOLTAGE 

DC PLATE CURRENT 

DC GRID #2 CURRENT 

DC GRID #1 CURP ENT (APPROX.) 

DRIVING POWER APPROX. 

USEFUL POWER OUTPUT (APPR OX.) 

DOUBLER 
TO 175 MC 

TRIPLER 
TO 175 MC 

300 300 vol_rs 
CONNECTED TO CATHODE AT SOCKET 

—Z5 —ZOO VOLTS 

75000 100000 OHMS 
95 120 vo~Ts 
u0 35 MA• 

L( 5 MA. 

1 1 MA. 

O.G O.6 WATT 

2,1E 1.3E WATTS 

CONTINUED ON FOLLOWING PAGE 

T UNG-GOL ELECTRIC INC.. ELECTRON TUBE DIVISION. BLOOMFIELD. NEW JERSEY. U. S. A.,OCTO BER 1, 1960 SLATE #6014 
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~  TUNO.80L  ~ 

CONTINUED FROM PR ECEOING PAGE 

MAXIMUM CIRCUIT VALUES 
FOR MAXIMUM RATED CONDITIONS 

GRID #i CIRCUIT RESISTANCE(MAX.) O.i 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

NOTE MIN. MAX. 

HEATER CURRENT 1 0.69 O.H1 AMP. 

GRID #1 PLATE CAPACITANCE 2 --- 0.3 pf 

INPUT CAPACITANCE 2 8.0 11.0 pf 
OUTPUT CAPACITANCE `Z 3.8 5.2 pf 
TRANSCONDUCTANCE ~,3 510 0 H9OO µMHOS 

PLATE CURRENT ]„ 3 33 5~ MA. 

GRID #2 CURRENT Z,3 --- lO MA. 

REVERSE GRID #1 CURRENT 1,4 Z µAMP. 

NOTE 1: WITH 6 VOLTS AC OR DL ON MEAT ER. 

NOTE 2: WITH NO EXTERNAL SHIELD 

ROTE j: WITH DC PLATE VOLTAGE OF 250 V., DC GRID W2 VOLTAGE OF 250 V, 6 DC GRID W1 VOLTAGE OF 

-7.5 vo LT s. 

NOTE 4: WITH OC PLATE VOLTAGE OF 250 V, DC GRID W2 VOLTAGE OF 250 y, DL GRID W1 VO IT AGE OF -7.F-
VOLTS. AND GRID W1 CIRCUIT RESISTANCE OF 0.1 MEG OH M. 

ACONTINUOUS COMMERCIAL SERVICE 

BINTERMI TT ENT COMMERCIAL AND AMATEUR SERVICE. 

GO STAIN ED Pft EF ERABIY FROM A SEPARATE SOURCE MODULATED WITH THE PLATE SU PPIY, DR FROM THE MODU-
LATED PLATE SUPPLY THROUGH A SERIES RESISTOR. 

DO STAINED FROM GRID W1 RESISTOR OR FROM A COMBINATION OF GRID W1 RESISTOR WITH EITHER FI%ED 
SU PP IY OR CATHODE RESISTOR. 

-TNIS VA IUE OF USEFUL POWER IS MEA SUR EO AT LOAD OF OUTPUT CIRCUIT. 

POBTA IN ED FROM A FIXED SUPPLY, OR BY A GRID W1 RESISTOR OF VALUE SHOWN. 

GN EY DOWN CONDITIONS PER TUBE WITHOUT AMPLITUDE MODULATION. MO DU IATI ON ESSENTIALLY NEGATIVE 

MY BE USED IF THE POSITIVE PEAK OF THE AUDIO-FREQUENCY ENVELOPE DOES NOT EXCEED 115% OF THE 

CARRIER CONDITIONS. 

 J 
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5763 
WITH EC2 AS VARIABLE 

Ef = 6.0 Volts DC 
EC1 0 Volt 
EC3 0 Volt 

~~~~ 100~~~~~~ _250 ~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~ ~~~~~~ Ec?i~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~ ~~~I~~~~~~~~ 200 /~~
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~~~~~~~~~~~~~ 150 ~~~~~~~~~~~   .. ~ ................~~~1 J ~ ~..~■~■■~. 
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TENTATIVE DATA 5783 

I 

GLASS BULB 
DOT I$ ADJACENT TO LEAD 1 

TUN6•SOL 

DIODE 
SUB 611NIATU RE TYPE 

SUBMINIATURE GAS DIODE 

ANY PAOUNTING POSITION 

BOTTOM VIEW 
0.016" TINNED 

FLE%IBLE LEADS 
0.10" CE NTER•TO•CENTER 

THE 5783 IS A COLD CATHODE, GLOW-DISC HARGE TUBE OF SU BMINIAT URE CONSTRUC-
TION DESIGNED FOR SERVICE AS A VOLTAGE REFERENCE TUBE IN ELECTRONICALLY 
REGULATED DC POWER SUPPLIES. IT HAS AN OPERATING CURRENT RANGE OF 1.5 TO 
3.5 MILLIAM PERERS OVER WHICH IT MAINTAINS A SUBSTANTIALLY CONSTANT OPER-
ATING VOLTAGE OF 85 VOLTS. VOLTAGE FLUCTUATIONS ARE APPRECIABLY LESS 
THAN 0.1 VOLTS WITHIN THE RATED OPERATING CURRENT RANGE. TWO CATHODE 
LEADS ARE PROVIDED WHICH MAY BE USED TO DISCONNECT THE LOAD WHEN THE 
TUBE IS REMOVED FROM THE SOCKET. THE FLEXIBLE LEADS MAY BE SOLDERED OR 
WELDED DIRECTLY TO CIRCUIT COMPONENTS WITHOUT THE USE OF SOCKETS. STAND-
ARD SUBMINIATURE SOCKETS MAY BE USED BY CUTTING THE LEADS TO 0.20 " 

LENGTH. 

RATINGS 
ABSOLUTE MAX IMUM VA W E$ 

DC OPERATING CURRENT 
AMBIENT TEMPERATURE 

1 .5 TO 3.5 MA. 

—55 TO +90 °C 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

MINIMUM DC ANODE SUPPLY VOLTAGE 115 VOLTS 

AVERAGE DC OPERATING VOLTAGE 85 VOLTS 

DC OPERATING CURRENT RANGE 1.5 TO 3.5 MA 

DC OPERATING VOLTAGE RANGE 80 TO 90 VOLTS 

MAXIMUM REGULATION (1.5 TO 3.5 MA.) 3.0 VOLTS 

STABILITY OF OPERATING VOLTAGE NOLTAGE FLUCTUATION) 0.1 VOLTS 

MAXIMUM SHUNT CAPACITANCE 0.02 µfd 

TONG-SOL ELECTRIC INC. ELECTRON TUBE 01 VISION S BLOONFI ELD, NEW JERSEY. U.S.A. NOVEMBER 1. 1959 PLATE W5651 
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TUNS•SOL 

DIODE 
SUBMINIATURE TYPE 

f 

4. 00 
MAX 

F 

1.50" 
MAX. 

r 

1.5" 
MIN. 

GLASS BULB 

COLD-CATHODE GLOW DISCHARGE 

ANY MOUNTING POSITION 

K P K 
1 3 5 

BOTTOM VIEW 
0.016" TINNED 
F LBXIBLE LEADS 

O,q" CENTER TO CENTER 

THE 5783WA IS A SUB-MINIATURE TWO ELECTRODE INERT-GAS-FILLED, COLD 
CATHODE GLOW DISCHARGE DIODE FOR USE AS A VOLTAGE REFERENCE TUBE IN 
ELECTRONIC REGULATED SUPPLIES. IT HAS AN OPERATING VOLTAGE OF APPROX-
IMATELY 86 VOLTS OVER A CURRENT RANGE OF 1.5 TO 3.5 MILLIAMPERES. THIS 
TUBE IS IDEALLY SUITED FOR APPLICATIONS IN WHICH SUDDEN FLUCTUATIONS 
MUST BE KEPT BELOW 5 MILLIVOLTS OVER THE ENTIRE RANGE AND WHICH REQUIRE 
VERY LOW OPERATING VOLTAGE DRIFT AND LONG LIFE. 

THE 5783WA FEATURES HIGH SHOCK AND VIBRATION RATINGS. IT IS PARTICULARLY 
SUITABLE FOR APPLICATIONS REQUIRING SMALL SIZE AND LIGHT WEIGHT COM-
PONENTS. 

ELECTRICAL DATA 

CATHODE COLD 

MECHANICAL DATA 

MOUNTING POS ITION 

MAXIMUM OVERALL LENGTH EXCLUDING LEADS 

MAXIMUM DIAMETER 

BULB 

BASE 

N ET .WEIGHT (APPROX.J 

MAXIMUM SHOCK RATING 

MAXIMUM VIBRATION RATING D=.08"@SOCPS 

ANY 

i 1~2 INCHES 

0.40 INCHES 

T-} 

SUBMINIATURE FLAT PRESS 

WITH THREE FLYING LEADS 

O.1 OUNCES 

450 GAMS 

10 G 

COXTINUEO ON POLL OWING PAGE 

TUNG-SOL ELECTRIC IXC. ELECTRON TUBE DIVISION BLOONFIELD. NEW JERSEY. U.S.A. APRIL 1. 1958 PLATE i5p1T 



5783WA TENTATIVE DATA 

TUNG•SOL 

CO NTI RUED Fft OM PR EC EC ING PAGE 

RATINGS 
ABSOLUTE VALUES 

MAXIMUM DC OPERATING CURRENT 

MINIMUM OC OPERATING CURRENT 

MAXIMUM INVERSE VOLTAGE 

AMBIENT TEMPERATURE RANGE 

ALTITUDE 

3.5 MA. 

1.5 MA. 

—50 voLTs 
—55 TO +155 °C 

60 OOO FEET 

ADDITIONAL TESTS TO INSURE RELIABILITY 
RANDOMLY SELECTED SAMPLES APE SUBJECTED TO THE FOLLOWING TESTS 

SHOCK: 30° HAMMER ANGLE IN NAVY, FLYWEIGHT, 
HIGH IMPACT MACHINE (450G/MSE C) 

FATIGUE: 25° CPS, 0,08" TOTAL DISPLACEMENT, FOR 32 HOURS IN EACH OF 
3 MUTUALLY PER PE NDICULAR PLANES (2.5 G). 

POST SHOCK AND FATIGUE LIMITS: 

IONIZATION VOLTAGE (MAX.) 120 VDC 

TUBE VOLTAGE DROP (1.5 AND },5 MA) HZ TO 9Z VDC 

REGULATION (1,5 TO 3:5 MA) (MAX.) 4,O VDC 

STABILITY LIFE TEST ( 1 HOUR ); 

END POINT: CHANGE IN TUBE VOLTAGE DROF 
FROM INITIAL VALUE (MAX.) 2OO mVDC 

S UI7,V IVAL RATE LIFE TEST ( 100 HOURS ) ; 

END POINT: CHANGE IN TUBE VOLTAGE DROP 

FROM INITIAL VALUE (MAX.) 1.O VDC 

INTERMITTENT LIFE TEST: END POINTS (500 HOURS ); 

CHANGE IN TUBE VOLTAGE DROP. FROM INITIAL VALUE (MAX) 4.O VDC 

"TUBE VOLTAGE DROP $L TO 9Z VDC 

REGULATION (MAX.) 4.O VDC 

IONIZATION VOLTAGE (MAX.) ]2O VOC 

EQUIPMENT DESIGN AND RANGE VALUES 

MIN. AVERAGE NA%. 

DC ANODE SUPPLY VOLTAGE IN DARKNESS 14OA --- --- VOLTS 

DC .ANODE SUPPLY VOLTAGE IN LIGHT 12OA --- --- VOLTS 

ANODE BREAKDOWN VOLTAGE --- ].00 ]2O VOLTS 
TUBE VOLTAGE DROP (1) AT 1.5 MA SI $4.5 --- VOLTS 

TUBE VOLTAGE DROP (2) AT 3.5 MA --- H6.O 9Z VOLTS 

R EG,ULATION O.B 2.O VOLTS~MA. 

VOLTAGE JUMPS O 5.O MV 

VOLTAGE REPEATABIIITYC 0.01 O.1 VOLTS 

OSCILLATION (AURAL CHECK) --- --- ---

NOISE O 2O MV. 

LEAKAGE CURRENT (Eb $OV,RP }OQ(~)) O 2O µAMPS 

GENERATED PLATE VOLTAGE (WHEN VIBRATED 

AT 40 CPS 15G, RP=10, 0001, Ib 2. SMADC) 5O MV. 

MAXIMUM SHUNT CAPACITOR (), Q`Z ~t.F ARADS 

SERIES RESISTOR D ---

MAXIMUM CURRENT TH R.O UGH INTER-
CONNECTED LEADS O.2 AMP. 

COXTINUEO ON FOLLOWING PAGE 
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TUNO•sOL  ~ 
CONTINUED FROM PRECEDING PAGE 

NOTES 

ATO ASSURE STARTING TNR OU GNOUT TUBE LIFE. THE SUPPLY VOLTAGE SHOULD NOT BE LESS THAN THIS VALUE. 

BTME MA%INUN VOLTAGE FLUCTUATION AT ANY CURRENT LEVEL WITHIN THE CURRENT OPERATING CURRENT RANGE. 

CTUBE IS CYCLED OXE MINUTE ON AND ONE MINUTE OFF FOR FIVE CYCLES. READINGS ARE TAKEN INITIALLY 
AXD AT THE END OF EACH "OX" PERIOD. 

D SU FFI LI EMT SERIES RESISTANCE MUST BE USED TO LIMIT THE LURK ENT TO A MA%I MUM OF j.5 NA. AT THE 
HIGHEST ANOOE SUPPLY VOLTAGE AXD TO LIMIT THE CURRENT TO A MINIMUM OF 1.5 MA AT THE LOWEST ANODE 
SUPPLY VOLTAGE. 

APPLICATION NOTES 

V OLTA6E REFERENCE TUBES ARE OFTEN CONFUSED WITH VOLTAGE REGULATOR TUBES. 
WHILE A REFERENCE TUBE IS A REGULATOR TUBE S IT IS A SPECIAL FORM OF REG-
ULATOR TUBE S IN WHICH CURRENT RANGE AND REGULATION IS SACRIFICED TO PRO-
VIDE VO-LT AGE REPEATABILITY AND TEMPERATURE STABILITY AND TO MINIMIZE 
VOLTAGE JUMP AND LONG TERM DRIFT. 

THE VOLTAGE REGULATION CHARACTERISTIC OF A REFERENCE TUBE IS NOT INDE-
PENDENT OF THE TU$E CUR R.E NT. THEREFORE THE 5783WA SHOULD BE RUN FROM A 
CONSTANT SOURCE SUCH AS A VR TUBE S A PENTODE S OR A, SIMPLE SERIES REGU-

LATOR. PRACTICAL CIRCUITS ARE GIVEN IN FIGURES 1, 2, AND 3. 

IF SO DESIREO~ "INPUT AND OUTPUT° CONNECTIONS TO THE CATHODE CAN BE MADE 
TO DIFFERENT INTERNALLY CONNECTED LEADS SO THAT THE CIRCUIT WILL BE 
BROKEN UPON THE REMOVAL OF THE TUBE FROM ITS SOCKET. THE TUBE SHOI'LD BE 

SHIELDED IF IT IS TO BE USED IN STRONG RF OR MAGNETIC FIELDS. 

THE PRINCIPAL USE OF THE 5783WA IS TO SUPPLY A REFERENCE VOLTAGE IN AN 

ELECTRONICALLY REGULATED POWER SUPPLY. THIS USE IS ILLUSTRATED IN FIGURE 

4. THE 5783WA MAY ALSO BE SUBSTITUTED FOR THE MINIATURE TYPE 5651W A IN 

MANY CIRCUITS FOUND IPI THE NANDBOOK~ PREFERRED CIRCUITS Navy Aeronautical 

Electronic Equipment (NAVAER 16-1-519). THIS IS AVAILABLE FROM THE SUPER-

INTENDENT OF DOCUMENTS US GOVT. PRINTING OFFICE S WASHINGTON 25~ D.C. AT 

$1.75. 

`UNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL OONFIEL D. NEW JERSEY. U.S.A. APRIL1. 195R PLATE #5218 
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INPUT 
210 V. DC ±10% 

INPUT 
210 V. DC ±10~ 

TUNG•SOL 

24.K 

FIGURE I 

FIGURE 2 

12AT7 ~ ~ —' ~\ 12AT7 ~~ — 

INPUT 

300 V. DC ±10% 
7.5MA 

O.Olmfd 

6AU6 

600 TO 700 ORM 

ADJUST FOR 2.5 MA. 

5783WA 

1.5K 

200 OHM 

O.Olmfd 
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TUNS•SOL 

vnocz oa noST 

L~ 

w 

TUMG-SOL ELECTRIC IXC. ELECTRON TUBE DIVISION BLOOMFI EL D. MEW JER SE7~ U. 5. 1. RPRII 1~ 1958 PLRTE X5219 



5733WA T E N TAT I V E DATA 
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TENTATIVE DATA 5783WB 

i  TUN6•SOL  ~ 

DIODE 

SUBMINIATURE TYPE 

2 
~5 i ' 

MAX. 

1 2 
M

I

A X. 

i 

5 7 1 

GLASS BULB 

GAS DIODE 

ANY MOUNTING POSITION 

BOTTOM VIEW 
0.016" TINNED 

FLEXIBLE LEADS 

0.096" CENTER-T 0•C ENTER 

THE 5783WB IS A COLD-CATHODE, GAS FILLED, GLOW-DISCHARGE DIODE OF SUBMINI-
ATURE CONSTRUCTION DESIGNED FOR USE AS A VOLTAGE REFERENCE TUBE IN ELEC-
TRONICALLY REGULATED DC POWER SUPPLIES. IT HAS AN OPERATING CURRENT RANGE 
OF 1.5 TO 3.5 MILLIAMPERES OVER WHICH IT MAINTAINS A SUBSTANTIALLY CONSTANT 
OPERATING VOLTAGE OF 8E VOLTS. TWO CATHODE LEADS ARE PROVIDED FOR USE 

IN CIRCUITS WHICH SERVE TO DISCONNECT THE LOAD WHEN THE TUBE IS REMOVED 
FROM THE SOCKET. THIS TU BE.IS DESIGNED FOR SERVICE WHERE SEVEP.E 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 SUBMINIATURE 

SOCKETS MAY BE USED BY CUTTING THE LEADS TO A SUITABLE LENGTH. 

RATINGS 
MECHANICAL 

MAXIMUM IMPACT ACCELERATION SHOCK TEST- NOTE 2) 450 G 

MAXIMUM UNIFOR'A ACCELERATION (CENTRIFUGE TEST-NOTE 4) 1000 G 

MAXIMU~4 VIBRATIONAL ACCELERATION (100 HR. FATIGUE TEST- NOTE 3) 2.5 G 

MAXIMUM 5UL8 TEMPERATURE 155 °C 

ABSOLUTE: 

MAXIMUM: 

MINIMUM: 

TEST CONDITIONS: 

RATINGS 

Vdc VOLTAGE VOLTAGE RANGE mAdc 
ydc Vdc ydc (NOTE 7) (NOTE 7 

TOTAL OPERATING 

Ebb DARKNESS AM B. LIGHT OPERATING CURRENT AMBIENT 
STARTING STARTING VOLTAGE RANGE TEMP. 

°C 

91 3.5 +150 

145 140 115 81 1 .5 —55 

150 25'5 

CONTINUED ON FOLLOWING PAGE 

TUNG—SOL ELECTRIC INC., ELECTRON TUBE DI VISION S BLOOMFI ELD, NEW JERSEY, U.S.A. NOVEMBER 1, 1959 PLATE #5652 
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  TUNG•SOL  

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS 

TEST 

ACCEPTANCE TESTS-GROUP C 

CONTINUITY AND SHORTS 

ACCEPTANCE TE5T5-GROUP D 

IONIZATION VOLTAGE (1): 
Rp / Ib = 1 .5-3.5 mAdc; 

AQL MIL -E-1B 
SYMBOL 

0.4 

COMBINED AQL= 1.0% 

MIN. MAX. 
MIL-E-18 
UNITS 

AMHIENT LIGHT 0.65 (1)Ez: 715 Vdc 
TUBE VOLTAGE DROP (1 ): 

Rp/Ib = 3.5 mAdc 0.65 (1)Etd: 99.0 Vdc 
TU EE VOLTAGE DROP (2): 

Rp/Ib =1.5 mAdc 0.65 (2)Etd: 83.0 Vdc 

REGULATION: 

(1) Etd -(2) Etd 0.65 Reg. 3.0 Vdc 

VOLTAGE JUMP: (NOTE 8) 0.65 Jump: 5.0 mVdc 

ACCEPTANCE TESTS-GROUP E 

NOISE: 
Rp/Ib =3.5 mAdc 1.0 Eb; 20 mVac 

OSCILLATION: 
Esig =100 mVac; Rp/Ib = 
1 .5 - 3.5 mAdc 1.0 

ACCEPTANCE TESTS-GROUP F 

IONIZATION VOLTAGE (2) 
Rp/Ib 7 .5 -3.5 mAdc 

TOTAL DAP.KNE55 6.5 (2)Ez: 140 Vdc 
LEAKAGE CURRENT: 

Eb = 50 Vdc; Rp =3000 OHMS E.5 LIB: 20 µAdc 
VIBRATION (2) 

F = 40 cps; G = 15; Rp 
10,000 OHMS; Ebb/I b =2.5 mAdc 6.5 Ep: 50 mVac 

TUBE VOLTAGE DROP (3): 
Rp/Ib =2.5 mAdc 6.5 (3)Etd; 84 98 Vdc 

ACCEPTANCE TESTS-GROUP G 
RE PEATA BI LITY: 

Rp/Ib = 2.5 mAdc (NOTE 5) 6.5 4(31 Etd: 1~ mVdc 

ACCEPTANCE TE5T5-GROUP A 

SHOCK: 
HAMMER ANGLE = 30° (NOTE 2) 

' FATIGUE 96 HRS. (NOTE 3) 6.5 
POST SHOCK ANC FATIGUE TEST 
END POINTS: 

IONIZATION VOLTAGE (1): 
Rp/16 =1.5-3.5 mAdc (1)Ez; 115 Vdc 

TU E?E VOLTAGE DROP 11 ): 
Rp/Ib =3.5 mAdc (1)Etd: 81 91 Vdc 

TUBE VOLTAGE DROP (2); 
Rp/Ib = 1.5 mAdc (2)Etd: 81 91 Vdc 

REGULATION: 
(1) Etd - (2) Efd Reg: 4.0 Vdc 



TENTATIVE DATA 5783W8 

TUNo•so~ 
CONTINU EO FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS) - cont'd. 

AOL MIL -E •1B MIL•E-18 

TEST % SYMBOL MIN. MAX. UNITS 

ACCEPTANCE TESTS-GROUP B 

SUBMINIATURE: 2.5 4 Arcs 
LEAD FATIGUE TEST 

GLASS STRAIN (THERMA LSHOCK): 6.5 

ACCEPTANCE LIFE TESTS 

1 HOUR STABILITY LIFE TEST: 
TA =Room; Rp/Ib = 2.5 mAdc 

1 HOUR STABILITY LIFE TEST 

END POINTS: 

4 TUBE VOLTAGE DROF (3): 

(NOTE 6) (TYPICAL SAMPLE 
SIZE = 50 TUBES) 

100 HOUR SURVIVAL RATE LIFE 
TEST: 

TA =Room; Rp/Ib = 2.5 mAdc 

700 HOUR SURVIVAL RATE LIFE 

TEST END POIiJTS: 

INOPERATIVES: 

(T`/PICAL SAMPLE SIZE _ 

200 TUBES) 

OTUBE VOLTAGE DROP (S): 

(NOTE6) (TYPICAL SAMPLE 

SIZE = 25 TUBES) 

500 HOUR INTERMITTENT HIGH 

TEMPERATURE LIFE TEST (1 ): 

TA = 150 °C; Rp/Ib =2.5 mAdc 

6.5 4(3)Etd: 

0.4 

6.5 4(3)Etd: 

200 mVdc 

1 .0 Vdc 

TEST 
MAX. DEF. 

PER CHARACTERISTICS 
1st COMB. 

SAMPLE SAMPLE 

MIL•E•1B 

SYMBOL MIN. MAX. 
MI L•E •IB 
UNI75 

500 HOUR INTERMITTENT 
HIGH TEMPERATURE LIFE 

TEST (1) END POINTS: 

(TYPICAL SAMPLE SIZE= 

20 TUBES, 1st SAMPLE; 

40 TUBES 2nd SAMPLE) 

INOPERATIVES: 1 g 

REGULATION 11): 1 3 Reg: 4.0 Vdc 

TUBE VOLTAGE DROP (1): 1 3 (1)Etd: 81 91 Vdc 

TUBE VOLTAGE DROP (2): 1 3 (2)E[d: 81 91 Vdc 

TUBE VOLTAGE DROP (B): 1 3 (3)Etd: 84 89 Vdc 

IONIZATION VOLTAGE (1): 1 3 (1 )Ez; 115 Vdc 
4TUBE VOLTAGE DROP (3): 

(NOTE 6) 1 3 4(3)Etd; 4 Vdc 

TOTAL DEFECTIVES 4 8 

5000 HOUR INTERMITTENT 

LIFE TEST (2): 

TA =Room; Rp/Ib =2.5 mAdc 

5000 HOUR INTERMITTENT LIFE 

TEST (2) END POINTS: 

READ FOR SAME CHARAC-

TERISTICS AS INTERMITTENT LIFE 

TEST (1) ,.,,LIMITS NOT ESTABLISHED 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELO, NEW JERSEY, U.S.A. NOVEMBER 1, 1959 PLATE #565? 



5783W 8 TENTATIVE DATA 

~  TUNG•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

NOTES 

NOTE 1: CHARACTERISTICS, OUA LITY CONT ROI TEST PROCEDURES, AND INSPECTION LEVELS ARE 
MADE ACCORDING TO THE APPROPRIATE PARAGRAPHS OF MIL-E-16, 'INSPECTION INSTRUC-
TIONS FOR ELECTRON TUBES' AND MILSTD-1 OSA. 

NOTE Z: TEST CONDITIONS AND ACCEPTANCE CRITERIA PER SHOCK TEST PROCEDURES OF MILE-16 
BASIC SPECIFICATIONS. 

NOTE 3: TEST CONDITIONS AND ACCEPTANCE CRITERIA PER FATIGUE TEST PROCEDURES OF MIL-E-18 
BASIC SPECIFICATIONS. 

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

NOTE 5: REPEATABILITY IS THE MA %IMUM SHIFT IN THE TUBE VOLTAGE DROP BETWEEN SUCCESSIVE 
FIRINGS OF THE TUBE. 

NOTE b: TUBE VOLTAGE DROP IS THE CHANGE IN INDIVIDUAL TUBES OF TUBE VOLTAGE DROP (3) 
FROM THE BEGINNING OF LIFE TO I75 VALUE AT THE SPECIFIED LIFE HOUR (S). 

NOTE 7: LIMITS BEYOND WHICH NORMAL TUBE PERFORMANCE AND TUBE LIFE MAY BE IMPAIRED. 

NOTE 8: SUDDEN VOLTAGE JUMPS AS MEASURED ON AN OSCILLOSCOPE CONNECTED ACROSS THE TUBE, 
WITH THE CURRENT THROUGH THE TUBE VARIED SLOWLY OVER ITS OPERATING RANGE, 
SHOULD BE LESS THAN 5 mVdc. 

 J 



TENTATIVE DATA 5783WB 
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5783WB 
BULB TE1~IPERATURE 

VS 
TOTAL INPUT 
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5784WA 
(5784W8) 

Tuao•so~ 
THIS DATA SHEET ALSO APPLIES TO ANOTHER 

M/L/TARY ~VERS/DN DES/CN'ATED 67S.~WB 

PENTODE 

L400; 
MAX 

1.350" 
1. 150" 

1.500" 
MAX 

RED DOT 
l -

III II  
I. 
i D" MAX 

1654321 

GLASS BULB 
IN-LINE LEADS 

RED DOT IS ADJACENT 

TO LEAD 1 

SUBMINIATURE TYPE 

FOR MOBILE EQUIPMENT 

APPLICATIONS 

ANY MOUNTING POSITION 

BOTTOM VIEW 

0.016" TINNED 

FLEXIBLE LEADS 

0.048" CENTER TO CENTER 

THE 5784WA IS AHEATER-CATHODE TYPE SUBMINIATURE DUAL-CONTROL PENTODE CAPABLE OF 
OPERATION IN THE VHF REGION. THE DUAL-CONTROL FEATURE MAKES USE OF THE CONTROL 
GRID AND SUPPRESSOR GRID AS INDEPENDENT CONTROL ELECTRODES FOR CIRCUITS SUCH AS 
GATED AMPLIFIERS, MIXERS, AND GAIN CONTROLLED AMPLIFIERS. THE TYPE WILL WITHSTAND 
SEVERE MECHANICAL SHOCK OR VIBRATION .AND HIGH TEMPERATURE SERVICE. THE TERMINAL 
LEADS MAY BE SOLDERED OR WELDED DIRECTLY TO THE TERMINALS OF THE CIRCUIT COMPO-
NENTS, OR MAY BE OUT TO A SUITABLE LENGTH FOR USE WITH STANDARD SUBMINIATURE SOCK-
ETS. 
THE 5784W8 IS DESIGNED FOR HIGHLY RELIABLE APPLICATIONS HAVING CAPABILITIES BEYOND 
THE 5784WA. IT MAY BE USED AS A DIRECT REPLACEMENT HOWEVER IN EQUIPMENT NOW USING 
THE 5784WA. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH 0.405" DIAMETER SHIELD A

GRID 1 TO PLATE (MAX) 0.030 pf 

INPUT 4.5 pf 

OUTPUT 3.6 pf 

A 
EXTERNAL SHIELD 318 CONNECTED TO LEAD 6. 

HEATER CHARACTERISTICS AND RATINGS 
ABSOLUTE MAXIMUM VALUES -SEE EIA STANDARD RS-739 

AVERAGE CHARACTERISTICS 6.3 VOLTS 200 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 

MAXIMUM HEATER-CATHODE VOLTAGE 

CONTINUED ON FOLLOWING PAGE 

6.3 ± 0.6 

200 

MA. 

VOLTS 

VOLTS 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIE LD, NEW JERSEY, U.S.A. FEBRUARY 1, 1963 PLATE u6661 



5784WA 

TUNo•so~ 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
ABSOLUTE MAXIMUM VALUES -SEE EIA STANDARD RS-239 

PLATE VOLTAGE 165 VOLTS 

GRID 1 VOLTAGE: 
NEGATIVE BIAS VOLTAGE SS VOLTS 
POSITIVE BIAS VOLTAGE 0 VOLTS 

GRID 2 VOLTAGE: 155 VOLTS 

GRID 3 VOLTAGE: 
NEGATIVE BIAS VOLTAGE 55 VOLTS 

POSITIVE BIAS VOLTAGE 30 VOLTS 
PLATE DISSIPATION (DESIGN MAX.) 0.79 WATTS 
GRID 2 DISSIPATION (DESIGN MAX.) 0.6 WATTS 

GRID 1 CIRCUIT RESISTANCE 1.2 MEGOHM 

CATHODE CURRENT 16.5 MADC 
ENVELOPE TEMPERATURE 220 "C 

ALTITUDE 60,000 FT. 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAC~ 120 VOLTS 
GRID 1 VOLTAGE 0 VOLTS 

GRID 2 VOLTAGE 120 VOLTS 

GRID 3 VOLTAGE 0 VOLTS 
CATHODE BIAS RESISTOR 230 OHMS 
PLATE CURRENT 5.5 MA. 
T RANSCON DUCTANCE GRID 1 TO PLATE 3200 NMHOS 
GRID 2 CURRENT 4.1 MA. 

SPECIAL TESTS AND CONTROLS 

LOW-PRESSURE VOLTAGE BREAKDOWN 

OPERATION TIME (5784W8 ONLY) 
SWEEP FREQUENOY VIBRATION (5784W8 ONLY) 
SHOCK (1) 
SHOCK (2) (5784WB ONLY) 
FATIGUE (1) 
FATIGUE (2) (5784W8 ONLY) 

 J 



5784WA 

Et = 6.3 Volts 
Eb = 120 Volts 
ECz = 120 Volts 

Grid #3-Plate 
Grid #1-Plate 
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5814A 
(5814Wg) 

TUNo•so~ 
THIS DATA SHEET ALSO APPLIES TO ANOTHER 

MILITARY VERSION, DESlONATED 6871~WB 

TWIN TRIODE 
MINIATURE TYPE 

875 

1 

.750 

1.938 
2.188 ~t:>)♦ M

I

A

y

X COATED UNIPOTENTIAL CATHODE 

MAX ■ ANY MOUNTING POSITION 

  ~~ ~ ~I 

FOR MILITARY AND INDUSTRIAL. 
GENERAL PURPOSE APPLICATIONS 

GLASS BULB 

SMALL BUTTON 

9 PIN BASE E9-t 

OUTLINE DRAWING 

JEDEC 6-Z 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 9A 

THE 5814A IS A 9 PIN MINIATURE MEDIUM-MU TWIN TRIODE, WITH INDIVIDUAL CATHODE CONNEC-
TIONS. IT MAY BE USED FOR A WIDE VARIETY OF APPLICATIONS SUCH AS GENERAL PURPOSE 
AMPLIFIER, OSCILLATOR OR MULTI-VIBRATOR. THE 5814A IS A SPECIAL QUALITY TUBE WHICH IS 
RESISTANT TO SHOCK AND VI BRATION AND WILL TOLERATE LONG PERIODS OF OPERATIONS UN-
DER CUT-OFF CONDITIONS. 
THIS TYPE IS SIMILAR TO THE ENTERTAINMENT TYPE 12AU7 EXCEPT FOR HEATER CURRENT. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

GRID TO PLATE, EACH'SECTION 1.5 pf 

INPUT, EACH SECTION 1.6 pf 

OUTPUT, SECTION 1 0.5 pf 

OUTPUT, SECTION 2 0.4 pf 

HEATER CHARACTERISTICS AND RATINGS 

ABSOLUTE MAXIMUM VALUES -SEE EIA STANDARD RS-239 

SUPPLY CONNECTED TO PINS 

AVERAGE VALUES-VOLTAGE 

- CURRENT 

4 ANDS 9AND4t5 
12.6 6.3 VOLTS 

0.175 0.35 MA. 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 12.6±1.2 

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

CONTINUED ON FOLLOWING PAGE 

6.3±0.6 VOLTS 

700 
100 

VOLTS 

VOLTS 

l J 
TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A. FEBRUARY 1, 1963 PLATE x6663 



5814A 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
ABSOLUTE MAXIMUM VALUES ~ SEE EIA STANDARD RS-239 

EACH SECTION 

PLATE VOLTAGE 
POSITIVE DC GRID VOLTAGE 
NEGATIVE DC GRID VOLTAGE 
PLATE DISSIPATION 
DC GRID CURRENT 
DC CATHODE CURRENT 
BULB TEMPERATURE AT HOTTEST POINT 
GRID CIRCUIT RESISTANCE . 

WITH FIXED BIAS 
WITH CATHODE 81 A5 

CLASS A RESISTANCE•COUPLED AMPLIFIER 
EACH SECTION 

330 
0 
55 

3.0 

5.0 
22 

165 

0.5 

1.0 

VOLTS 

VOLTS 

VOLTS 

WATTS 
MA. 
MA, 
eC

MEGOHMS 

MEGOHMS 

LAW IMPEDANCE DRIVE (APPROXIMATELY 2000HMS) 

Ebb = 90 Volts Eyy = 180 Volts Eby = 300 Volts 

RL
R9f 

Rk Eo Gain Rk Eo Gain Rk Eo Gain 

0.10 0.10 3900 10 10 3600 20 11 3500 30 11 
0.10 0.24 5000 14 11 4700 27 72 4400 41 12 

0.24 0.24 9400 13 11 8700 25 I1 8700 38 12 
0.24 0.51 11000 17 11 11000 32 12 11000 48 12 

0.51 0.51 19000 15 Il 18000 29 12 18000 43 12 
0.51 1.0 24000 19 11 23000 37 12 23000 54 12 

HIGH IMPEDANCE DRIVE (APPROXIMATELY 100K OHMS) 

Eby = 90 Volts Eby = 180 Volts Eyy =300 Volts 

RL R9f Rk Fro Gain Rk Eo Goln Rk Eo Gain 

0.10 0.10 2600 it 12 2000 22 13 1800 31 13 
0.10 0.24 3400 16 12 2800 32 13 2600 44 14 

0.24 0.24 J200 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 APPROXIMATELY 5°k TOTAL HARMONIC DISTORTION. 

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

3. Rk IS IN OHMS; RL AND Rg1 ARE IN MEGOHMS. 



5814A 

TUNG•80L 

CONTINUED FROM PRECEDING PAGE 

COUPLING CA PACI70RS (Cl SHOULD BE SE IECTED TO GIVE DESIRED FREQUENCY RESPONSE. Rk SHOULD 
BE ADEQUATELY BYPASSED. 

TYPICAL OPERATING CHARACTERISTICS 

PLATE VOLTAGE 100 250 VOLTS 

GRID VOLTAGE 0 -8.5 VOLTS 

PLATE CURRENT 11.8 10.5 MA. 

TRANSCONDUCTANCE 3100 2200 µMHOS 

AMPLIFICATION FACTOR 19.5 17 
PLATE RESISTANCE, APPROXIMATE 6250 7700 OHMS 

GRID VOLTAGE, APPROXIMATE 

Ib = 10 µAMPS -22 VOLTS 

SPECIAL TESTS AND RATINGS 

STAEH LITY LIFE TEST 
SURVIVAL RATE LIFE TEST 

PULSE EMISSION RATINGS 

HEATER-CYCLING LIFf TEST 

SHOCK RATING 40 G 

FATIGUE RATING 2.5 G 

ALTITUDE RATING 60,000 FEET 

NOTE: 

THE CONDITIONS FOR SOME OF THE INDICATED TESTS HAVE DELIBERATELY BEEN SELECTED TO AGGRA• 
VATE 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 

LATEST ISSUE OF MIL-E-1. 

 J 
TONG-SQL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIE LD, NEW JERSEY, U.S.A. FEBRUARY 1, 1963 PLATE x6664 
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5814WA 
PREMIUM TUBE 

TUNo•:o~ 
TWIN TRIODE 

MINIATURE TYPE 
7" 

Ir
- 8 

MAX. 
i 
t5" 

1 16 
MAx. 

~2 
s 

MAX. 

-~ 

GLASS BULB 

II I II 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.35 AMP. 
12.6 VOLTS 0.175 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

q PIN BASE 

9A 

THE 5814WA IS A RUGGEDIZED, MEDIUM MU, TWIN TRIODE OF THE NINE PIN MINI-
ATURE CONSTRUCTION. THE TWO TRIODE SECTIONS ARE ELECTRICALLY INDEPENDENT, 
ALLOWING SIMULTANEOUS USE OF THE TWO IN COMPLETELY DIFFERENT APPLICA-
TIONS. THE HEATER CENTER TAP PERMITS OPERATION FROM EITHER A 6.3 OR 12.6 
VOLT SUPPLY. THE TUBE MAY BE ADAPTED TO SUCH APPLICATIONS AS VOLTAGE 
AMPLIFIER, OSCILLATOR-MIXER COMBINATION, MULTIVIBRATOR, OR PHASE I~l-
VE.RTER. 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 MECHANICAL TESTS TO MEET TEST SPECIFICA-
TIONS, THE 5814WA iS ESPECIALLY SUITED FOR USE IN MILITARY OR INDUSTRIAL 
AIRBORNE EQUIPMENT WHICH MAY BE SUBJECTED TO SEVERE SHOCK AND VIBRATION. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID. TC PLATE (RATED) 

INPUT (RATED) 

OUTPUT (RATED) 

kI THOUT SHIELD 

SECT. fl SECT. /2 

1.5 1.5 
1.6 1.6 

0.50 0.35 

uuf 
µLLf 

uu f 

RATINGS 
ABSOLUTE MAZIMUM VALUES 

HEATER VOLTAGE 6. 3t lOv 12. 6t 1O X+ VOLTS 

MAXIMUM DC PLATE VOLTAGE 33O VOLTS 

MAXIMUM PLATE DISSIPATION (EACH SECTION) 3.O WATTS 

MAXIMUM DC HEATER-CATHODE VOLTAGE t2OO VOLTS 

MAXIMUM DC CATHODE CURRENTA 22 mA 

MAXIMUM BULB TEMPERATURE +165 °C 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIEP, - EACH TRIODE SECTION 

HEATER VOLTAGE 6,3 12.6 6.3 12.6 VOLTS 

HEATER CURRENT 0.35 0.175 0.35 0.175 AMP. 

PLATE VOLTAGE LOO 25O V'"~L TS 

GRID VOLTAGE B O -8.5 VOL7S 

AMPLIFICATION FACTOR 19.5 17 
PLATE RESISTANCE 6250 7700 OHMS 
TRANSCONDUCTANCE 3100 2200 µMHOS 

PLATE CURRENT 11.8 10.5 mA 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC. EL FC TRON TUBE Dt VI SI ON BL OOMFI EL D, NEW JERSEY, U.S.A. NOVEMBER 1, 1955 PLATE W4497 



58I4wn 
PREMIUM TUBE 

r  TUNE•:8L  ~ 

LONTI HUED FROM PRECEDING fA6E 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Ef = 12.6 V, Ey = 250 Ydc, Ec =-8. 5Vde 

fE%LEfT AS NO DIfIED BELOW) 

INITIAL 300 HOUR LIFE TEST 

INDIVIDUAL PP.OD. AVO. INDIVIDUAL 
MIN. HAX. MIN. NAX. HIM. MAX. 

HEATER CURRENT 160 190 160 190 mA 

HEATER- CATHODE LEAKA GEC
(Ehk =ti00Vdc) --- t10 --- t10 µAdc 

GRID CURRENT (i) 
(Rq O.5 MEG.) 0 --0.5 --- _-- 0 '-0.5 µAdc 

PLATE CURRENT (i) 6.5 14.5 9.0 12.0 mAdc 

TRANSCONDUCTANCE (i ) 1750 2650 2000 2400 1600 2650 µMHOS 

/~ AVG. TRANSCON9UCTANCE (i) •--- --- --- --- --- 15 PERCENT 

INSULATION OF ELECTRODES D 
(Ef=i2.6v, E(q_n11J=100Vdc, 
q NE G., E(p-all)=}00Vdc,p  NE G) 

R (q-all) 500 --- 250 --- MEGOHM 

R (p-all) 500 ___ ___ 250 ___ MEGOHM 

PLATE CURRENT (Z) 

~ TRANSCONDUCTANCE (2)S _-- LS 
GRID CURRENT (Z)E 

PLATE CURRENT (i) 
DIFFERENCE BETWEEN 5ECTIONS-__ 3.Fj 

TRANSCONDUCTANCE (}) 

(Eb=100Vdc, Ec=O) 2500 3700 2775 3425 
AMPLIFICATION FACTOR 15.5 18.5 16.2 17.8 

SPECIAL REQUIREMENTS 

VARIABLE FREQUENCY VIBRATION
CF

(Rp = 2000) 

VIBRATIONAL FATIGUEG

SHOCKH
(HAMMER ANGLE=}O°, Eh~=100Vdc, HEATER POSITIVE, 
Rq = O.i ME G.) 

POST SHOCK AND VIBRATIONAL FATIGUE TEST END POINTS 
LOW FREQUENCY VIBRATION 
HEATER CATHODE LEAKAGE 
TRANSCONDU'C jANCE (3) 
GRID CURRENT (i) 

CONTINUITY AND SHORT 

GLASS STRAIN K

RF NOISELC

(Ec =-9Vdc, Ecn1 =7.OmNac) 

NOISE AND MICROPHONICS 
(Ef=i2.6Vnc, Ehg =0, Ebb =300Vdc, Ec =O, Rp = SO, 000) 

LOW FREQUENCY VLBRATIONQO 
(Rp = 2000) 

LOW PRESSURE VOLTAGE BREAKDOWN 
K 

(PRESSURE=55t•5 mm MERCURY, TEMP.=251,5° C, 
HUMIDITY=0, VOLTAGE =SOOVac, hO CYCLES 
SINUSOIDAL WAVEFORM) 

i HOUR STABILITY LIFE TEST 
( INTERMITTENT LIFE TEST CONDITIONS) 

STABILITY LIFE TEST ENO POINTS 
,7 TRANSCONDUCTANCE (i) 

i00 HOUR SURVIVAL RATE LIFE TEST 
( INTERMITTENT LIFE TEST CONDITIONS OR EQUIVALENT) 

CONTINUED OX FOLLOWING PAGE 

___ µAdc 

'15 PERCENT 

µAdc 

mAdc 

LLMHOS 

MIN. MAX. 

___ 100 mvac 

2000 
___ 1.5 

mvnc 
µAdc 
µMHOS 
µAdc 

3.0 mW 

50 mVac 

100 mVec 

500 ___ vac 

lO PERCENT 



5 814WA 
PREMIUM TUBE 

TUNo•:o~  
CONTINUED FROM PRECEDING PAGE 

SPECIAL REQUIREMENTS _ coNT~D. 

MIN. MAX. 

HEATER CYCLING LIFE TEST 

(EY =7. 5V, Ehk =115 Vdc, 
HEATER POSITIVE, EC =Eb=O) 

HEATER CYCLING LIFE TEST END POINTS 
HEATER—CATHODE LEAKAGE 

INTERMITTENT LIFE TEST 

(Ehk =135 Vdc, HEATER POS. ~ R9=p,5 MEG A
MIN. BULB TEMP =+165°C) 

NOTES 

t2~ µAdc 

ADIFFICULTY NAY BE ENCOUNTERED IF THIS TUBE IS OPERAT EO FOR LONG PERIODS OF TINE WI TM VERY 
SMALL VALUES OF CATHODE CURRENT. 

BTXE DC RESISTANCE IN TXE GRID CIRCUIT UNDER RATED NA%INUN CO NDI ilOXS SHOULD XOT EXCEED 0.25• 

C 
TIE 1P TO 2P, I9 70 29, 1M TO 2N. (PARASITIC SUPPRESSO AS OF 50 ~OXNS MA%INUN PERNITTE D. 

DSEE MIL-E-1C 4.8.2 

EPRIOR TO THIS TEST TUBES TO BE PREHEATED 5 MINUTES AT CONOI TIONS INDICATED BELOW. TEST IM-
NEDIATELY AFTER PREHEATING. Ef'14.0 V, Ec1=-8. 5V, Rk=0 OHM, Ey=250 Vdc, R y'0.5 NEG. 

F SEE MIL-E-1L 4.9.20.9 

GSEE Nll-E-lt 4.9.20.6 

HSEE MIL-E-lG 4.9.20.5 

USEE NIL-E-lt 4.1 5 

M GL ASS STRAIN TEST CONSLSTS OF COMPLETELY SUBMERGING THE TUBE INTO BOILI N~ WAT~R l9T°C-100°L) 
FOR A PERIOD OF 15 SECONDS, TN EN IMMEDIATELY PLUNGING INTO COLD WATER 10 L tj Cl. THE AMOUNT 
OF WATER SHALL BE AT LEAST l21 LITERS PER 15 TUBES. TUBES FOR THIS TEST SHAUI MAyE BEEN 
E %X AU STED A MINIMUM OF 48 HOURS PRIOR TO PER FORNAXCE OF THIS TEST. REJECT FOR EVIDENCE OF AIR 
L EAN. 

L SEE MIL-E-1C 4.10. j.1 

MSEE YIL-E-.1C 4.10.9.5 

NTNE CATM ODE RESISTOR SN ALL BE SNU NTED WI TN A GAP ALI TI YE RE ALTAR CE XOT E%CEE DING j ONY 8 60 
CYCLES. 

PTIE CATHODES TOGETHER AND OROUND TNRU A 1500 OMN RESI STOA. 6R1 D5 ARE GROUNDED. 

QSEE Nll-E-1C 4.8. 20.4 

R BRE AN DOWN SHALL BE DEFINED AS THE VOLTAGE AT WNI LN ARCING OCCURS BETWEEN AM ODE BASE PIN ANO 
ADJACENT PINS. 

SINE VALUE OF TR ANSCONDU CTANCE (21 SN ALL APPLY TO INDIVIOU AL TUBES AND IS E%PRESSED: 
lSM AT 12.61-I SN AT 11.41 % 100 

FSN AT 12.61 

TUN G-SOL ELECTRIC INC. ELECTRON TUBE 01 YI SION BLOOYFI EL D, NEW JERSEY. U.S.A. JANUARY 1, 1957 PLATE W4810 



5814WA 
PREMIUM TUBE 
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5814WA 
PREMIUM TUBE 
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TENTATIVE DATA 5829WA 
PREMIUM TUBE 

~s 

GLASS BULB 

TUMo•so~ 

DOUBLE DIODE 

SUBMINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

.HEATER 

6.3 VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SUBMINIATURE — g 
FLEXIBLE LEADS 

THE 5829WA IS A CATHODE-TYPE DOUBLE DIODE IN THE SUBMINIATURE CONSTRUC-
TION, CAPABLE OF OPERATION UP TO ABOUT 400 MC. AN INTERNAL SHIELD IS 
CONSTRUCTED BETWEEN THE TWO DIODE SECTIONS AND BROUGHT OUT ON A SEPARATE 
LEAD SO THAT ELECTRICALLY INCEPENDENT OPERATION CAN BE ASSURED. PRODUCT 
AVERAGE CONTROLS ON SUCH CHARACTERISTICS AS EMISSION AND i=ULL WAVE 
OPERATIONAL LOAD CURRENT ASSURE THAT THESE CRITICAL CHARACTERISTICS WILL 
REMAIN WELL CENTERED. SINCE IT MUST BE ABLE TO WITHSTAND SEVERE MECH-
ANICAL TESTS TO MEET TEST SPECIFICATIONS, THE 5829WA IS ESPECIALLY 
SUITABLE FOR USE IN MILITARY AND INDUSTRIAL EQUIPMENT WHICH MAY BE 
SUBJECTED TO SEVERE SHOCK AND VIBRATION SUCH AS AIRBORNE COMMUNICATIONS 
EQUIPMENT. 

DIRECT INTERELECTRODE CAPACITANCES 

PLATE #1 TO ALL OTHER ELEMENTS (R ATEO) 

MAXIMUM' 

MINIMUM 

PLATE p2 TO ALL OTHER ELEMENTS (RATED) 

MAXIMUM 

MINIMUM 

CATHODE #1 TO ALL OTHER ELEMENTS (RATED) 

MAXIMUM 

MINIMUM 

CATHODE #2 TO ALL OTHER ELEMENTS (RATED) 

MAXIMUM 

MINIMUM 

PLATE #1 TO PLATE #2 (RATED) 

MAXIMUM 

MINIMUM 

M ITHOUT 
SNIELD 

2.6 µµf 
3.5 µµf 
1.9 µµf 
2.3 µµf 
3.3 µµf 
1.7 µµf 
3.9 w~f 
4.2 µµf 
2.4 µµf 
3.9 µµf 
4.6 µµf 
2.8 µµf 
0.1 µµf 
0.12 µµf 
0.06 µµf 

CONTINUED ON FOLLOWING PAGE 

T UNG-COL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELO. NEW JERSEY. U.S.A. JAXU ARY 1, 1951 PLATE 04871 



5829WA 
PREMIUM TUBE 

i  TUNG•SOL 

TENTATIVE DATA 

CONTINUED FROM PRECEDING PAGE 

DIRECT INTERELECTRODE CAPACITANCES — coNT 10. 

CATHODE Ali TO HEATER (RATED) 

MAXIMUM 

MINIMUN 

CATHODE A!2 TO HEATER (RATED) 

MAXIMUM 

MINIMUM 

RATINGS 
ABSOLUTE MA%IMUM VALUES 

HEATER VOLTAGE 

MAXIMUM OC PLATE SUPPLY VOLTAGE (EACH SECTION) 

MAXIMUM PEAK PLATE INVERSE VOLTAGE 
MAXIMUM HEATER CATHODE VOLTAGE 

MAXIMUM DC OUTPUT CURRENT (EACH SECTION) 

MAXIMUM PEAK PLATE CURRENT (EACH SECTION) 

MAXIMUM SURGE CURRENT (EACH SECTION) 

MAXIMUM BULB TEMPERATURE 

MAXIMUM ALTITUDE 

Y ITNOUT 
SHIELD 

2.0 µµf 
2.2 µµf 

1.1 µµf 

2.0 µµf 

2.5 µµf 
1.3 µµf 

6.3x5$ volTs 
1.30 VOLTS 

360 voLTs 
1360 VOLTS 

5.5 mA. 

33 mA• 

175 mA. 

.220 •c 
60 000 FEET 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
HALF—WAVE RECTIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

MINIMUM TOTAL EFFECTIVE PLATE SUPPLY IMPEDANCE PER PLATE 

DC OUTPUT CURRENT PER PLATE 

AVERAGE TUBE VOLTAGE DROP L' 15 mA PER PLATE 

6,3 volrs 
0,15 AMP. 

400 oHMs 
5 mA. 

5 VOLTS 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Ef = 6.j V. EPR / P = 117Vdc. Ehk = OV, RL = 14000 Ohms CL = 8 of 

E xCEPT AS MODIFIED BELOW 

INITIAL 500 HOUR LIFE TEST 

INDIYIDUAL PROD. 
MIN. HAX. MIN. 

AVG. INDIYIDUAL 
MAX. MIN. HAX. 

HEATER CURRENT 13H 162 --- --- 135 165 mAdc 

HEATER—CATHODE LEAKAGE 

(Ehk=zi00 Vdc) *10 ±20 µAdc 

INSULATION OF ELECTRODES 
(Ep TO ALL ~- 300 Vdc) lO LI --- --- --~-~ SO --- ME GOHMS 

PLATE CURRENT 
(Ebb =O, RP =400) 2 20 --- --- µAdc 

PLATE CURRENT 

DIFFERENCE BETWEEN SEC. 5.O --- µAdc 

GR 10 EMISSION 

(Es=6.5 Vdc) 15 16.5 --- µAdc 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA 5829WA 
PREMIUh1 TUBE 

TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

SPECIAL REQUIREMENTS 

N IN. MAX. 

LOW PRESSURE VOLTA6E,BRE AKDOWN 

(PRESSURE =55t 5mm Hq~ VOLTAGE=33p Vac)A ___ 

VARIABLE FREQUENCY VIBRATIONS

(NO VOLTAGES POST SHOCK AND VIBRATIONAL 

FATIGUE TEST END P0.1 NTS APPLY) 

SUBMINIATURE LEAD FATIGUEC 4 ARCS 

S HOCKD 

(HAMMER ANGLE = 3p°) 

VIBRATIONAL FAT IGUEE 

(G=Z, S~ FIXED FREQUE NCYj - F=25MIN~ gpMAX) 

POST SHOCK AND VIBRATIONAL FATIGUE TEST END POINTS 

HEATER CATH06E LEAKAGE --- f]. jF µAd r. 

OPERATION ~.O - --- mAdc 

SHORT AND CONTINUITYF ~ ---

GLASS STRAING 

HEATER CYCLING LIFE TEST 

(Ef='7,SVr Ehk=140Vac, Eb=p, 1 MIN ON 4 MIN OFF) ---

HEATER CYCLING LIFE TEST END POINTS 

HEATER CATHODE LEAKAGE f2O µAdc 

INTERMITTENT LIFE TEST 

(T ENVELOPE= ZZp°C) H~J. ___ 

NOTES 

AT UBE SN ALI NE TESTED IN A CHAMBER UNDER THE CONDITIONS OF PRESSURE SPECIFIED. THE SP EC1lIED 
VOLTAGE SHALL BE APPlIEO BETWEEN THE LEADS OF ELEMENTS CARN YI NG B~ Y06iAGE AND- THE AOdACEtT -
LEADS. VOLTAGE SMALL NE OF A SINUSOIDAL WAVE FORM WI TM F60 CYCLES. TUBE SNOWING EVIDENCE OF 
CORONA OR ARCING SHALL BE CONSIDERED DEFECTIVE. 

B 
SEE MIL-E-1C 4.9.20.3 

C 
SEE MIL-6-1C 4.9.5.3 

DSEE Nil-E-1C 4.9.20.5 

F BEE MIL-E-lt 4.7.5 

GGLASS STRAIN TEST PROCEDURE: ALL TUBES SUBJECTED TO THIS TEST SMALL RAVE BEEN SEALED A MINIMUM 

OF 46 KO URS PRIOR THERETO. ALL TUBES SHALL BE AT ROOM TEMPERATURE INNEDI ATELY PRIOR TO THIS 

TEST. TXE ENTIRE TUBE SHALL BE INN ER SED IN WATER OF NOT LE55 THAN 85
°C FOR 15 SECONDS AND 

IMMEDIATELY THEREAFTER IMMERSED IN WATER OF NOT MORE THAN 5°C FOR 5 SECONDS. THE VOLUME OF 
WATER SHALL eE LARGE ENOUGH THAT THE TEMPERATURE WILL XOT BE APPRECIABLY EFFECTED BY THE TE ST. 
THE-METHOD OF SUBMERSION SHALL BE IN ACCORDANCE WITN DRAWING t245-J AX D AXD SUCH TNAT A MINIMUM 
OF NEAT IS CONDUCTED AWAY BY THE HOLDER USED. THE TUBES SHALL BE PLACED IN WATER SO THAT NO 
CONTACT IS MADE WITH THE CONTAINING VESSEL. NOR SX ALL THE TUBES CONTACT EACH OTNER. AFTER THE 

5-SECOND SUBMERSION PER IOD~. THE TUBES SMALL BE RENOVEO AND ALLOWED TO ORY AT ROOM TEMPERATURE 

ON A WOODEN SURFACE. AFTER DRYING AT ROOM TEMPERATURE FOR 48 HOURS, THE TUBES SNAIL BE IN-

SPECTED FOfl EVIDENCE OF AIR LEAKS. ELECTRICAL REJECTS OTHER TMAX INOP ER ATItlE S, MAY BE USED IX 

TXE PERFORMANCE TEST. 

HENVEL OPE TEMP ER ATURf IS DEFINED AS THE HIGHEST TEMPERATURE INDICATED WHEN USING A THERMOCOUPLE 

OF W40BS OR SMALLER DIAMETER ELEMENTS WELDED TO A RING OF .025 INCH DIAMETER PXO SPH OR BRONZE 

PLACED IN CONTACT WITH THE ENVELOPE. 

JIX FULL-WAVE LIFE TEST CIRCUIT. THE VALUES OF RL AXD CL GIVEN IN THE TEST CONDITIONS SHALL BE 

CONSIDERED AS APPRO%INATE AXD SHALL BE AOJU STED INITIALLY TO GIVE to EQUAL TO OR GREATER THAN 
10 mAdc WITH Ib EQUAL TO OR GREATER TNAN 25 mA, EhN = 117 Vat. 

E SEE MIL-E-1C 4.9.20.6 

T UXG-SOL ELECTNIC INC. ELECTRON TUBE DIVISION BL~Fi EL D. NEW JERSEY, U.S.A. JANUARY 1, 1957 pL ATE 14872 



5829WA 
PREMIUM TUBE 

TENTATIVE DATA 
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TENTATIVE DATA 5829WA 
PREh11UM TUBE 
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TUXG-SDL ELECTRIC INO. ELECTRON TUBE OIVI SION BL OONFIELD, NEW JERSEY, U.S.R. JANUARY 1, 1957 PLATE t407j 



5829WA 
PREMIUM TUBE 

TENTATIVE DATA 

5829WA 
Ef = 6.3 volts 
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5840 

TUNo•so~ 

PENTODE 

SUBMINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.30.3 VOLTS 0.15 APAP. 

AC OR DC 

ANY MOUNTING POSITION 

GLaSSBULB 
SUBMINIATURE BUTTON 

8 PIN LEAD E8-1C 

OUTLINE DRAWING 
J EDEC j-1 

BOTTOM VIEMf 

BASING DIAGRAM 

J EDEC 8DL 

THE 5840 IS ASHARP-CUTOFF PENTODE IN THE 8 PIN SUBMINIATURE CONSTRUCTION. 

IT IS DESIGNED FOR USE IN HIGH FREQUENCY CIRCUITS. IN ON-OFF CONTROL APPLI-

CATIONS, THE TUBE WILL MAINTAIN ITS EMISSION CAPABILITIES AFTER LONG PERIODS 

OF OPERATION UNDER CUTOFF CONDITIONS. EXCEPT FOR THE INCORPORATION OF 

AN IN~7ERNAL CONNECTION FOR THE SUPPRESSOR GRID, THE 5940 IS IDENTICAL TO 

THE 6205. 

DIRECT INTERELECTRODE CAPACITANCES 
A 

WITH WITHOUT 

SHIELD SHIELD 

GRID #1 TO PLATE, MAXIMUM 0.015 0.03 pf 

INPUT 4.2 4.0 pf 

OUTPUT 3.4 1 .9 pf 

A 
WITH E%T ERNAL SHIELD OF O.dOS.INCH INSIDE DIAMETER CONN ECT ED TO CATHODE, 

RATINGS 

ABSOLUTE MA%IMUM VALUES 

PLATE VOLTAGE 165 VOLTS 

SCREEN VOLTAGE 155 VOLTS 
NEGATIVE DC GRID #1 VOLTAGE 55 VOLTS 

PLATE DISSIPATION 1.1 WATTS 
SCREEN DISSIPATION 0.55 WATTS 

DC CATHODE CURRENT 16.5 MA. 

HEATER -CATHODE VOLTAGE: 

HEATER POST TIVE WITH RESPECT TO CATHODE 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

BULB TEMPERATURE AT HOTTEST POINT 220 °C 

CONTINUED ON FOLLOWING PAGE 

 J 
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5840 

TUNO.30L 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLI FIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

SCREEN VOLTAGE 

CATHODE~IAS RESISTOR 

PLATE RESISTANCE, APPROX. 

TRANSCONDUCTANCE 

PLATE CURRENT 

SCREEN CURRENT 

GRID 1t1 VOLTAGE, APP RO X. 16= 10 µAMPS. 

CLASS A RESISTANCE;COUPLED AMPLIFIER 

6.3±5% VOLTS 

0.15 AMP. 

100 VOLTS 

100 VOLTS 

150 OHMS 

0.26 MEGOHMS 

5000 µMHOS 

7.5 MA. 
2.4 MA. 

-9.0 VOLTS 

LOW IMPEDANCE DRIVE (APPROXIMATELY 200 OHMS) 

RL 

Ebb = 90 Volts Ebb = 150 Volts Ebb= 225 Voles 
Rut Rk Re2 Eo Gain Rk Rc2 Ee Gain Rk Re2 Eo Goin 

f 

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 7.3 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 
Ry( 

Ebb= 90 Volts Ebb= 150 Veles Ebb = 225 Volts 

Rk Rc2 Eo Gain Rk Rc2 Eo Gain Rk Re2 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 17 76 3500 1.3 18 120 2400 1.6 26 780 

0.51 1.0 6200 1.2 12 92 3800 1.6 19 160 2500 1.8 31 230 

1. E o IS MAXIMUM RMS VOLTAGE OUTPUT FOR APPROXIMATELY FIVE PERCENT TOTAL HARMONIC DIS• 
TORTION. 

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

3. Rk IS IN OHMS; Re2, RL,AND Rel ARE IN MEGOHMS. 

d. COUPLING CAPACITORS (C) SHOULD BE SELECTED TO GIVE DESIRED FREQUENCY RESPONSE. Rk AND 
Rc25HOULD BE ADEQUATELY BY-PASSED. 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA 5840 

TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS LIMITS 

MIN. MAX. 

HEATER CURRENT 
Ef=6.3VOLTS INITIAL 140 160 MA. 

500-H R. 138 164 MA. 

PLATE CURRENT: 
Ef=6.3 VOLTS, E6=1O0 VOLTS, Ec2= 
100 VOLTS, Rk=15O OHMS (BY-PASSED) INITIAL 5.5 9.5 MA. 

SCREEN CU RREN7: 
Ef=6.3 VOLTS, Eb=100 VOLTS. Ec2= 
100 VOLTS, Rk=15O 0H M5 (BY-PASSED) INITIAL 1.5 3.3 MA. 

TRANSCO ND UCTANCE (1 ); 

Ef=6.3 VOLTS, Eb=100 VOLTS, Ec2= 
100 VOLTS, Rk=150 OHMS (BY- PASSED) INITIAL 4200 SBOO µMHOS 

TRANSCONDUCTANCE CHANGE WITH 
HEATER VOLTAGE: 

DIFFERENCE BETWEEN TRANSCONDUCTANCE 

(1) AND TRANSCON DUC TAN CE AT Ef= 5.7 VOLTS 
(OTHER CONDITIONS THE SAME) EXPRESSED AS 
A PERCENTAGE OF TRANSCON DUCTANCE (1) INITIAL f0 PERCENT 

500-HR. 15 PERCENT 

TRANSCONDUCTANCE CHANGE WITH OPERATION: 
DIFFERENCE BETWEEN TRANSCONDUCTANCE 
(1) INITIALLY AND AFTER OPERATION 
EXPRESSED AS A PERCENTAGE OF 
INITIAL VALUE 500,-HR. 20 PERCENT 

AVERAGE TRANSCON DUC TANCE CH AN GE 
WITH OPERATION: 

AVERAGE OF VALUES FOR'TRANS-
CONDUCTANCE CHANGE WITH OPERATION' 500- HR . 15 PERCENT 

PLATE RESISTANCE: 

Ef=6.3 VOLTS, E6=100 VOLTS, Ec2= 
100 VOLTS, Rk=15O 0H M5 (BY-PASSED) INITIAL 0.175 MEGOHMS 

PLATE CURRENT CUTOFF: 
Ef=6.3 VOLTS, E6=100 VOLTS, Ec2= 

100 VOLTS, Ec1=-9.0 VOLTS INITIAL 50 µAMPS. 

INTERELECTRODE CAPACITANC ES: 
GRID #1 TO PLATE (G1 TO P) INITIAL --- 0.015 µµf 

INPUT (G1 TO H,K, G2 G3) INITIAL 3.5 4.9 µµf 

OUTPUT IP TO H, K, G2 G3) INITIAL 2.9 3.9 µµf 

(MEASURED WITH EXTERNAL SHIELD OF Od05^{NCH INSIDE DIAMETER CONNECTED TO CATHODE) 

CONTINUED ON FOLLOWING PAGE 

TUNG-GOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY, U.S.A. MAY 1, 1960 PLATE >E5Bj0 



5840 TENTATIVE DATA 

TUNO.80L 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS LIMITS • cont'd. 

MIN. MAX, 

NEGATIVE GRID #1 CURRENT: 

Ef=6.3 VOLTS, E6=100 VOLTS, Ec2~-

100 VOLTS, Rk=150 OHMS (BY—PASSED), 

Rgi=1.0 MEG. INITIAL 0.3 µAMPS. 

500—HR. --- 0.8 µAMPS. 

HEATER—CATHODE LEAKAGE CURRENT: 

Ef=6.3 VOLTS, Ehk=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. 

500—H R. 10 µAMPS. 

INTERELECTRODE 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 

PLATE TO ALL AT 300 VOLTS DC 

VIBRATIONAL NOISE OUTPUT VOLTAGE RMS 

Ef=6.3 VOLTS, Ebb=100 VOLTS, Ec2=100 
VOLTS, Rk=150 OHMS (BY—PASSEDI, RL= 
10,000 OHMS,VIBRATIONAL ACCELERATION= 
15GAT 40 CPS 

GRID #1 EMISSION CURRENT: 
Ef=7.5 VOLTS, E6=100 VOLTS, Ec2= 
100 VOLTS, Ecct=-9.0 VOLTS, Rg1=1.0 MEG. 

INITIAL 100 MEG. 
500—H R. 50 --- MEG. 

INITIAL 100 MEG. 

500—H R. 50 MEG. 

INITIAL 

INITIAL 

60 MV. 

0.5 µAMPS. 

THE INDICATED SOO.HOUR VALUES ARE LIFE.TEST END POINTS FOR THE FOLLOWING CONDITIONS OF 
OPERATION: Ef=6.3 VOLTS, E6=100 VOLTS, Eel=100 VOLTS, Rk=150 OHMS, Rg1=1.0 MEG, Ehk=200 VOLTS 
WITH HEATER POSITIVE WITH RESPECT TO CATHODE, AND BULB TEMPERATURE=220 C MINIMUM. 

SPECIAL TESTS AND RATINGS 

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

SURVIVAL RATE LIFE TEST 
STATISTICAL SAMPLE OPERATED FOR ONE HUNDRED HOURS TO EVALUATE AND CONTROL EARLY• 
LIFE ELECTRICAL AND MECHANICAL INOPERATIV ES. 

HEATER•CYCIING LIFE TEST 
STATISTICAL SAMPLE OPERATED FOR 2000 CYCLES 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=Ec2=Ec1=0 VOLTS, AND Ehk=140 VOLTS RMS. 

CONTINUED ON FOLLOWING PAGE 

J 



TENTATIVE DATA 5840 

  TUNG•SOL  ~ 

CONTINUED FROM PRECEDING PAGE 

SPECIAL TESTS AND RATINGS -conf'd. 

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•T YP E, HIGH IMPACT 
(FLYWEIGHT) SHOCK MACHINE FOR ELECTRONIC DEVICES OR ITS EQUIVALENT. 

FATIGUE RATING-2.S 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 
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 AND 
CONTROL ARCING AND CORONA. 

NOTE: THE CONDITIONS FOR SOME OF THE INDICATED TESTS HAVE BEEN DELIBERATELY 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. 

5840 
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5875 

TUNG•SOL 

PENTODE 
SUBMINIATURE TYPE 

_.,, .385 
MAX. 

1.500°
MAX 

0 Dor 

g4j21 

11111 
GLASS BULB 

COLOR DOT IS ADJACENT 

TO LEAD 1 

IN-LINE 1EA05 

COATED FILAMENT 

1.25 VOLTS 1G0 MA. 

AC OR DC 

ANY tV10UNT I NG pOS I T I ON F—, 
SG3 

BOTTOM VIEW 

0.016" TI ~aNEo 
FLEXIBLE LEADS 

0.04A"SPACING 
CENTER—TO—CENTER 

GRID #j IS COMPRISED OF 
TWO SEPARATE BEAM PLATES, 
ONE OF WHI CN IS CONN ECTEO 
TO LEAD #j THE OTHER TO 

LEAD #5 

THE 5875 IS A FILAMENT TYPE, SHARP CUTOFF PENTODE OF SUBMINIATURE 
CONSTRUCTION, DESIGNED FOR RADIOSONDE APPLICATIONS• A COATED METALLIC 
SHIELD IS USED AND CONNECTED TO LEAD #3• THE FLEXIBLE TERMINAL LEADS MAY 
BE SOLDERED OR WELDED DIRECTLY TO CIRCUIT COMPONENTS WITHOUT THE USE OF 
SOCKETS. STANDARD SUBMINIATURE SOCKETS MAY BE USED BY CUTTING THE LEADS 
TO 0.20" LENGTH. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID #1 TO PLATE (MAX.) 

INPUT 

OUTPUT 

RATINGS 
DESIGN CENTER VALUES - SEE EIA STANDARD RS-2j9 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

TOTAL CATHODE CURRENT 

0.03 
4.0 
4.0 

pf 

pf 

pf 

'jO VOLTS 

9O VOLTS 

6.5 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 9O VOLTS 

GRID #2 VOLTAGE 9O VOLTS 

GRID #i VOLTAGE O VOLTS 

TRANSCONDUCTANCE 2 SOO LLMHOS 

PLATE CURRENT 3.5 MA. 

GRID #2 CURRENT 1.O MA. 

GRID #1 VOLTAGE (APPROX.)FOR 
TRANSCONDUCTgNCE = 10 uMHos —3.5 VOLTS 

TU NG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIEL D, NEW JERSEY. U.S.A. JUNE 1. 1962 PLATE #6481 
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5876A 

TUNG•SGL 

UHF POWER TRIODE 

PENCIL TYPE 

FOR 

RF POWER AMPLIFIER, OSCILLATOR 

AND FREQUENCY MULTIPLIER APPLICATIONS 

IN MOBILE AND AIRCRAFT EQUIPMENT 
PHYSICAL ELECTRODE 

DIMENSIONS TERMINATIONS 

SEE SEE 

OUTLINE OUTLINE 

DRAWING DRAWING 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

THE 5876A IS A COAXIAL METAL-GLASS PENCIL-TYPE MEDIUM MU TRIODE. ITS MAXIMUM PLATE 
DISSIPATION IS 6'/n WATTS CCS.THE TUBE MAY BE OPERATED WITH FULL RATINGS UP TO A FRE-
QUENCY OF 1,700 MC/S, AND WITH REDUCED RATINGS UP TO 3,000 MC/S. 

ELECTRICAL DATA 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT EXTERNAL SHIELD 

GRID TO PLATE 
GRID TO CATHODE 

PLATE TO CATHODE 

1.4 pf 
2.4 Pf 

MAX. 0.035 pf 

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

AVERAGE CHARACTERISTICS 6.3 VOLTS 135 mA 

LIMITS OF APPLIED VOLTAGE - AC OR DC 6.3 * 0.6 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 90 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 90 VOLTS 
MINIMUM PREHEAT TIME 60 SEC. 

aVERAGE STATIC CHARACTERISTICS 

PLATE VOLTAGE 250 VOLTS 

CATHODE RESISTOR 75 OHMS 

PLATE CURRENT 18 mA 

TRANSCONDUCTANCE 6,500 µMHOS 

AMPLIFICATION FACTOR 56 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOO MFIELO, Nf.w JERSEY, U.S.A.. OCTOBER 1,1964 PLATE a66C9 
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5876A 

TUNe•:o~ 
CONTINUED FROM PRECEDING PAGE 

CLASS A 1 - Rf AMPLIFIER 

MAXIMUM RATINGS- ABSOLUTE MAXIMUM SYSTEM -SEE EIA STANDARD RS-239 

CONTINUOUS COMMERCIAL SERVICE 

DC PLATE VOLTAGE 300 VOLTS 

DC GRID VOLTAGE -100 VOLTS 

DC PLATE CURRENT 25 mA 

PLATE DISSIPATION -SEE NOTE ON OUTLINE 6.25 WATTS 
FREQUENCY FOR OPERATION AT FULL RATINGS 1,700 MC/S 
ALTITUDE FOR OPERATION AT FULL RATINGS 60,000 FEET 
GRID CIRCUIT RESISTANCE 0.5 MEGOHMS 

CLASS CTELEGRAPHY - RF POWER AMPLIFIER AND OSCILLATOR 

MAXIMUM RATINGS -ABSOLUTE MAXIMUM SYSTEM -SEE EIA STANDARD RS-239 

CONTINUOUS COMMERCIAL SERVICE 

DC PLATE VOLTAGE 360 VOLTS 
DC GRID VOLTAGE -100 VOLTS 
DC PLATE CURRENT 25 mA 
DC GRID CURRENT 8 mA 
PLATE INPUT 9 WATTS 
PLATE DISSIPATION -SEE NOTE ON OUTLINE 6.25 WATTS 
FREQUENCY FOR OPERATION AT FULL RATINGS 1,700 MC/S 
ALTITUDE FOR OPERATION AT FULL RATINGS 60,000 FEET 
GRID CIRCUIT RESISTANCE 0.1 MEGOHMS 

TYPICAL OPERATION -OSCILLATOR IN CATHODE -DRIVE CIRCUIT 

RF AMPLIFIER WITH CATHODE DRIVE 

CONTINUOUS COMMERCIAL SERVICE 

FREQUENCY 500 1,700 3,000 MC/S 
DC PLATE -TOGRID VOLTAGE 262 252 252 VOLTS 
DC CATHODE-TO-GRID VOLTAGE 12 2 2 VOLTS 

OBTAINED FROM A GRID RESISTOR 
DC PLATE CURRENT 23 23 25 mA 
DC GRID CURRENT - APPROX. 6 3 4 mA 
USEFUL POWER OUTPUT - APPROX. 3 0.75 0.1 mW 

TYPICAL OPERATION - RF POWER AMPLIFIER IN CATHODE -DRIVE CIRCUIT 

FREQUENCY 500 MC/S 
DC PLATE - TO -GRID VOLTAGE 326 VOLTS 
DC CATHODE - TO -GRID VOLTAGE 51 VOLTS 

OBTAINED FROM A GRID RESISTOR 
DC PLATE CURRENT 23 mA 
DC GRID CURRENT - APPROX. 7 mA 
DRIVING POWER - APPROX. 2 WATTS 
USEFUL POWER OUTPUT - APPROX. 5 WATTS 

CONTINUED ON FOLLOWING PAGE 



5876A 

TUNO•=OL 

CONTINUED FROM PRECEDING PAGE 

CLASS C TELEPHONY -PLATE -MODULATED RF POWER AMPLIFIER 

MAXIMUM RATINGS -ABSOLUTE MAXIMUM SYSTEM 

CONTINUOUS COMMERCIAL SERVICE 

DC PLATE VOLTAGE 275 VOLTS 
DC GRID VOLTAGE -100 VOLTS 

DC PLATE CURRENT 22 mA 
DC GRID CURRENT 8 mA 
PLATE INPUT 6 WATTS 
PLATE DISSIPATION -SEE NOTE ON OUTLINE 4.25 WATTS 
FREQUENCY FOR OPERATION AT FULL RATINGS 1,700 MC/S 
ALTITUDE FOR OPERATION AT FULL RATINGS 60,000 FEET 
GRID CIRCUIT RESISTANCE 0.1 MEGOHMS 

FREQUENCY MULTIPLIER 

MAXIMUM RATINGS -ABSOLUTE MAXIMUM SYSTEM 

CONTINUOUS COMMERCIAL SERVICE 

DC PLATE VOLTAGE 330 VOLTS 
DC GRID VOLTAGE -100 VOLTS 
DC PLATE CURRENT 22 mA 
DC GRID CURRENT 8 mA 
PLATE INPUT 7.5 WATTS 
PLATE DISSIPATION -SEE NOTE ON OUTLINE 6.25 WATTS 
FREQUENCY FOR OPERATION AT FULL RATINGS 1,700 MC/S 
ALTITUDE FOR OPERATION AT FULL RATINGS 60,000 FEET 

TYPICAL OPERATION -CATHODE DRIVE CIRCUITS 

i 

i 

CONTINUOUS COMMERCIAL SERVICE 
TRIPLER TO DOUBLER TO 
I80 MC/S 960 MC/5 

DC PLATE - TO •GRID VOLTAGE 390 370 VOLTS 
DC CATHODE - TO -GRID VOLTAGE 90 70 VOLTS 

OBTAINED FROM A GRID RESISTOR 
DC PLATE CURRENT 18 17.3 mA 
DC GRID CURRENT - APPRO X. 6 7 mA 
DRIVING POWER-APPROX. 2.1 2 WATTS 
USEFUL POWER OUTPUT - APPROX. 2.1 2 WATTS 

SPECIAL TESTS AND PERFORMANCE DATA 

CONTROLLED ON A SAMPLING BASIS 

VIBRATION TEST 
GLASS SEAL FRACTURE TESTS 
HEATER CYCLING LIFE TEST 
500 HOUR LIFE TEST IN OSCILLATOR 

 J 
TUNG-SOL ELECTRIC INC., ELECTRON TUDE DIVISION, DLOOMFI ELO, NEW JE0.5ET, U.S.A.. OCTOBER 1.1964 PLATE l661C 



5876A 

TUNG•SGL  -1 

OUTLINE DRAWING 

.187 MAX. -~-

.250 ~ .003 DIA.-~ 

1,981 

MAX. 

.250 

MAX. 

1 

1.640 

+ .060 
- .035 

1 
.860 

' .025 

.040 MAX, 

! i 
.032 

* ,003 

.580 
MIN. 

I
.687 

MAX. DIA, 

.793 

'_ .025 

.560 

,025 •2p MI~~ 

MAX. *- •020 

~-i-~ i  
~ ~ 

,080 MAX. 
UNTINNED 

ALL DIMENSIONS IN INCHES 

.115 

2 .040 

.330 

MAX. 

.020 

~ .002 
DIA. 

CYLINDER PLATE 

FLANGE GRID 

CYLINDER CATHODE 

2 LEADS HEATER 

NOTE: COOLING MUST BE ADEQUATE 50 AS TO ASSURE THAT TEMPERATURE OF THE PLATE SEAL WILL 

NOT EXCEED 175 °C. 



5876A 

w 

w 
a 

_a
J 
J 

f 

U 

0 

0 

w 

J 
a. 

10.0 

7. 5 

5.0 

2. 5 

AVERAGE PLATE 

CHARACTERISTICS 

~~
~-  ,~■ .~ ~~_ 

►~/ _/■ ►~~ _~_ 
'• 

_ 
~• 

50 100 150 

PLATE VOLTS 

200 250 300 

~_ J 
TUNG-GOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NFW JERSEY, U.S.A., Of,TOB Eft 1,1964 PLATE ufi611 





5879 

TUNG•SOL 

PENTODE 
MINIATURE TYPE 

SHARP-CUTOFF PENTODE 

875
.750 

1 
2.188 
MA% 

GLASS BULB 

SMALL BUTTON NOVAL 
9 PIN BASE E9.1 

OUTLINE DRAWING 

JEDEC 6.4 

FOR 

AUDIO PRE-AMPLIFIER 

APPLICATIONS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 
BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 9AD 

THE 5879 IS ASHARP-CUTOFF PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION, IT IS INTEND-

ED FOR USE IN THE INPUT STAGE OF AUDIO AMPLI FIERS. IT COMBINES HIGH GAIN WITH VERY 

LOW LEVEL OF MIC40PHCNiCS, HUtd, AND OTHER AUDIO FREQUENCY NOISES. 

DIRECT INTERELECTRODE CAPACITANCES 

PENTODE TRIODE A 

CONNECTION CONNECTION 

GRID TO PLATE MAX. 0.11 1.4 pf 

INPUT 2.7 1.4 pf 

OUTPUT 2.4 0.85 pf 

A 
GRID 2 AND 3 CONNECTED TO PLATE. 

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

AVERAGE CHARACTERISTICS 6.3 VOLTS 150 MA, 

LIMITS OF APPLIED VOLTAGE : AC OR DC 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 

`\ 
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5879 

TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES -SEE EIA STANDARD RS-439 

TRIODE PENTODE 
CONN ECTIONA' CONNECTION 

PLATE VOLTAGE 275 330 VOLTS 
GRID 3 VOLTAGE 0 VOLTS 
GRID 2 SUPPLY VOLTAGE 330 VOLTS 
GRID 2 VOLTAGE 5« R•rino Chan 
PLATE DISSIPATION 1.7 1.25 WATTS 
GRID 2 DISSIPATION UP TO 165 VOLTS ---- 0.25 
GRID 1 VOLTAGE: 

NEGATIVE BIAS VALUE 55 55 VOLTS 
POSITIVE BIAS VALUE 0 0 VOLTS 

GRID 1 CIRCUIT RESISTANCE 2.2 2.2 MEGOHMS 

AVERAGE CHARACTERISTICS 

TRIODE 
CONNECTION A 

PENTODE 

CONNECTION 

PLATE VOLTAGE 100 250 250 VOLTS 

GRID 3 VOLTAGE ---- 0 VOLTS 
GRID 2 VOLTAGE 100 VOLTS 

GRID 1 VOLTAGE -3 -8 -3 VOLTS 

PLATE CURRENT 2.2 5.5 1.8 I~iA. 

GRID 2 CURRENT ---- 0.4 MA, 

TRANSCONDUCTANCE 1,240 1,530 1,000 pMHOS 
AMPLIFICATION FACTOR 21 21 VOLTS 

PLATE RESISTANCE APPROX, .017 .137 2 MEGO HMS 

GRID 1 VOLTAGE FOR Ib = 10 µA -8 VOLTS 

A 
GRIDS 4 AND 3 CONNECTED TO PLATE. 

CONTINUED ON FOLLOWING PAGE 
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i 

/~~ 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATION 

PENTODE CONNECTION 

R ESISTANC~-COUPLED AMPLIFIER 

MAXIMUM VOLTAGE GAIN 

Ebb RP ~ Rg2 
Rk Cg2 Ck C EG V.G.` 

90 

0.1 

0. ~ 

0.22 

0.47 

0.35 1700 

0.044 

0.046 

0.047 

4.6 

4.5 

4.4 

0.020 

0.012 

O.OU6 

13 

17 

20 

29 

39 

47 

0.22 

0,22 

0.47 

1.0 

0.80 3000 

0.034 

0.035 

0.036 

3.2 

3.1 

3.0 

0.010 

0.005 

0.003 

15 

21 

24 

43 

59 

67 

0.47 

0.47 

1.0 

2.2 

1.9 7000 

0.021 

0.022 

0.023 

1.8 

1.7 

1.7 

0.005 

0.003 

0.002 

21 

25 

28 

59 

75 

87 

180 

0.1 

0.1 

0.22 

0.47 

0.35 700 

0.060 

0.062 

0.064 

7.4 

7.3 

7.2 

0.020 

0.012 

0.006 

24 

28 

33 

39 

56 

65 

0.22 

0.22 

0.47 

1.0 

0.80 1200 

0.045 

0.046 

0.048 

5.5 

5.3 

5.2 

0.010 

0.005 

0.003 

24 

31 

34 

65 

87 

101 

0.47 

0.47 

1.0 

2.2 

1.9 2500 

0.033 

0.034 

0.035 

3.5 

3.4 

3.3 

0.005 

0.003 

0.002 

27 

32 

37 

98 

122 

140 

300 

0.1 

0.1 

0.22 

0.47 

0.35 300 

0.075 

0.0 77 

0.080 

10.8 

10.6 

10.5 

0.020 

0.012 

0.006 

25 

32 

35 

51 

68 

83 

0.22 

0.22 

0.47 

1.0 

0.80 600 

0.056 

0.057 

0.058 

7.9 

7.5 

7.4 

0.010 

0.005 

0.003 

28 

37 

41 

81 

109 

123 

0.47 

0.47 

1.0 

2.2 

1.3 1200 

0.044 

0.046 

0.047 

5.3 

5.2 

5.1 

0.005 

0.003 

0.002 

35 

42 

48 

125 

152 

174 

S AT AN OUTPUT VOLTAGE OF 1 VOLT FMS ANO GRID 1 BIAS OF 1 VOLT. 

T t1N G-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, eL00Mf1ELD, NEW JERSEY, U. S. A., SEPT EMBER 1, 196j .P SATE #6782 
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CONTINUED FROM 

RESISTANCE-COUPLED 

MAXIMUM VOLTAGE 

PRECEDING 

AMPLIFIER 

OUTPUT 

PAGE 

1 

Ebb RP R9 Rg2 Rk C92 CkC E C ED V.G. 

0.1 0.12 2000 0.09 4.8 0.027 22 23 

0.1 0.22 0.15 2200 0.08 4.4 0.013 28 32 

0.47 0.17 2400 0.07 4.0 0.007 31 39 

0.22 0.35 3500 0.06 3.3 0.011 24 33 

gp 0.22 0.47 0.40 3800 0.065 3.2 0.006 30 44 

1.0 0.44 4100 0.06 3.0 0.003 32 50 

0.47 0.90 6800 0.04 2.0 0.005 25 47 

0.47 1.0 1.0 7400 0.04 2.0 0.003 30 57 

2.2 1.1 8000 0.04 2.0 0.002 32 64 

0.1 0.19 1300 0.08 6.0 0.021 48 33 

0.1 0.22 0.20 1400 0.08 5.85 0.013 59 46 

0.47 0.22 1500 0.07 5.45 0.007 68 57 

0.22 0.44 2000 0.09 4.85 0.011 48 41 

180 0.22 0.47 0.53 2300 0.07 4.45 0.006 62 62 

1.0 0.55 2400 0.065 4.25 0.004 68 72 

0.47 1.0 3500 0.07 3.5 0.005 51 54 

0.47 I.0 1.1 3700 0.07 3.5 0.003 59 66 

2.2 1.2 4000 0.07 3.3 0.002 66 81 

0.1 0.18 1000 0.1 7.0 0.022 85 38 

0.1 0.22 0.2 1100 0.1 6.8 0.013 110 53 

0.47 0.23 1200 0.075 6.4 0.007 124 66 

0.22 0.47 1400 0.1 5.75 0.012 B8 44 

app 0.22 0.47 0.52 1600 0.1 5.45 0.006 113 64 

1.0 O.SB 1700 0.075 5.0 0.004 124 B6 

0.47 1.1 2300 0.1 4.6 0.006 90 58 

0.47 1.0 1.2 2500 0.1 4.3 0.004 110 76 
2.2 7.3 2800 0.1 4.2 0.002 121 99 

CONTINUED ON FOLLOWING PAGE 
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TUNo•so~ 

CONTINUED FROM PRECEDING PAGE 

TRIODE 
CONNECTION 

RESISTANCE-COUPLED AMPLIFIER 

MAXIMUM VOLTAGE GAIN 

Ebb RP Rq Rk Ck C Eo V.G. 

90 

0.047 

0.047 

0.1 

0.22 

1800 

2100 

2200 

2.9 

2.4 

2.3 

0.060 

0.033 

0.016 

9 

12 

14 

10A 

1 1g 

12~ 

0.1 

0.1 

0.22 

0.47 

3200 
3900 

4300 

1.8 
1.3 

1.0 

0.027 

0.015 

0.007' 

10 
13 

16 

12g 

13C 

13 

0.22 

0.22 

0.47 

1.0 

6200 

8100 

9000 

0.87 

0.53 

0.49 

0.015 

0.006 

0.003 

12 

16 

19 

13g 

13 

14 
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0.1 

0.22 
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3.5 

2.6 

2.4 

0.063 

0.033 

0.016 

21 

29 

35 

12 

13 

13 

0.1 

0.1 

0.22 

0.47 

2200 

2900 

3400 

1.9 

1.35 

1.1 

0.031 

0.015 

0.007 

26 

33 

40 

13 

14 

14 

0.22 

0.22 

0.47 

1.0 

4500 

6400 

8200 

0.92 

0.61 

0.52 

0.015 

0.006 

0.003 

28 

39 

47 

14 

14 

14 

300 

0.047 

0.047 

0.1 

0.22 
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1700 

3.9 
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2.5 

0.063 

0.033 

0.016 

42 

65 

71 

13 

13 

14 

0.1 

0.1 

0.22 

0.47 
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3400 

3700 

2.1 

1.4 

1.1 

0.032 

0.015 

0.007 

45 

74 

83 

15 

15 

15 

0.22 

0.22 

0.47 

1.0 

4300 

7200 

7400 

0.97 

0.63 

0.63 

0.015 

0.007 

0.003 

50 

88 

94 

15 

15 

15 

A 
A7 Z VOLTS (RMS) OUTPUT, 

B 
AT 3 VOLTS (RM S) OUTPUT. 

C 
AT d VO LTS (RM S) OUTPUT. 
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PENTODE CONNECTION 

Ec2 = 100 VOLTS 

Ec3 = 0 VOLTS 
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PENTODE CONNECTION 
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5881 

~  TUN6•SOL 

BEAM PENTODE 

COATED UNIPOTENTIAL CATHODE 

NEATER 

6.3 VOLTS 900 NiA. 

AC OR DC 

ANY MOUNTING POSITION 

GLASS dULB 

S nO RT INTERMEDIATE SN EII 
7 PIN OCTAL a7-47 

OUTLINE 11-1 

0 

©~© 

NCO OK~G3 
B GTTUM VIEW 

B A.S ING CIAGRAM 

J ED EC lAC 

THE 5881 IS THE ELECTRICAL EQUIVALENT TO TYPES 6L6 AND 6L6G EXCEPT THAT 
THE PLATE AND SCREEN DISSIPATION RATINGS HAVE BEEN INCREASED APPROXI-
MATELY 20 PERCENT. IT EMBODIES A COMPLETE MECHANICAL REDESIGN WHICH 
RESULTS IN GREATER RESISTANCE TO SHOCK AND VIBRATION. THE USE OF 
TREATED GRIDS AND ANODE GREATLY INCREASES ITS OVERLOAD CAPABILITIES AND 
THEREBY PROVIDES DESIRABLE IMPROVEMENT IN CONTINUITY OF SERVICE. THE 
ADDITION OF A LOW-LOSS BARRIER TYPE BASE WILL PROVIDE OBVIOUS ADVANTAGES 
IN CERTAIN APPLICATIONS. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

MAXIMUM HEATER—CATHODE VOLTAGE 2UU VOLTS 

MAXIMUM PLATE VOLTAGE 4OO VOLTS 

MAXIMUM GRID #2 VOLTAGE 4OO VOLTS 

MAXIMUM PLATE VOLTAGE (TRIODE CONNECTION) 4OO VOLTS 

MAXIMUM PLATE DISSIPATION 23 WATTS 

MAXIMUM GRID #2 DISSIPATION 3 WATTS 

MAXIMUM PLATE DISSIPATION (TRIODE CONNECTION) 26 WATTS 

MAXIMUM GRID RESISTANCE (FIXED BIAS) O.1 ME GOHM 

MAXIMUM GRID RESISTANCE (SELF BIAS) O.5 MEGOHM 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER - SINGLE TUBE 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #1 VOLTAGE 

PEAK AF S16NAL VOLTAGE 

TRANSCONDUCTANCE 

PLATE RESISTANCE 

ZERO—SIGNAL PLATE CURRENT 

ZERO—SIGNAL GRID #2 CURRENT 

MAXIMUM S16NAL PLATE CURRENT 

MAXIMUM SIGNAL GRID #2 CURRENT 

LOAD RESISTANCE 

POWER OUTPUT 

TOTAL HARMONIC DISTORTION 

25O 
25O 
-14 
14 

C) iOO 

30O 
'ZOO 

—12.5 

12.5 

5 3OO 

350 
25O 
-18 
18 

5 ZOO 

VOLTS 
VOLTS 

VOLTS 

VOLTS 

UMHOS 

'jO OOO 35 000 48 OOO OHMS 
75 4$ 53 MA. 

u.3 2.5 2.5 MA. 

HO 55 65 MA. 

~.( 4.7 S.5 MA. 

2 5OO 4 5OO 4 'ZOO OHMS 

G.7 E).S 11..3 WATTS 

1O 11 13 PERCENT 

CONTINUED ON FOLLO.I NG PAGE 

~ J 
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TUNs•so~ 
CONTINUED FROM PRECEDING PAGE 

CLASS Al AMPLIFIER — SINGLE TUBE — TRIODE CONNECTION 

GRID i2 CONNECTED TO PLATE 

PLATE VOLTAGE 

GRID VOLTAGE 

PEAK AF SIGNAL VOLTAGE 

25O 
—1H 
I$ 

3OO 
—2O 
2O 

VOLTS 

VOLTS 

VOLTS 

ZERO—SIGNAL PLATE CURRENT 52 ~$ MA. 

MAXIMUM SIGNAL PLATE CURRENT 5$ $5 MA. 

AMPLIFICATION FACTOR $ ---

TRANSCONDUCTANCE 5 250 --- µMHos 
LOAD RESISTANCE 4 OOO 4 OOO OHMS 

TOTAL HARMONIC DISTORTION 6 5.5 PERCENT 

POWER OUTPUT ]..4 I.$ WATTS 

CLASS Al PUSH—PULL AMPLIFIER 

V AI UES ARE FOR TWO TUBES 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #1 VOLTAGE 

PEAK AF GRID TO GRID VOLTAGE 

- 25O 
25O 
-lE) 
32 

27O 
27O 

—1~.5 

35 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

TR ANSCONDUCTANCE (EACH TUBE) 5 5OO 5 7OO !1MHOS 

PLATE RESISTANCE (EACH TUBE) 24 5OO 23 500 OHMS 
ZERO—SIGNAL PLATE CURRENT 12O 134 MA. 

ZERO—SIGNAL GRID #2 CURRENT lO 11 MA. 

MAXIMUM SIGNAL PLATE CURRENT 14O 155 MA. 

MAXIMUM SIGNAL GRID #2 CURRENT Z( 1~ MA. 

L OAO RESISTANCE 5 OOO 5 OOO OHMS 

POWER OUTPUT 14.5 17.5 WATTS 

TOTAL HARMONIC DISTORTION 2 2 PERC E'NT 

CLASS AB1 PUSH—PULL AMPLIFIER 

VALUES ARE 

PLATE VOLTAGE 

GRID #2 VOLTAGE 

GRID #1 VOLTAGE 

PEAK AF 6RID TO GRID VOLTAGE 

fOR TWO TUNES 

360 
27O 

—22.5 

45 

360 
27O 

—22.5 

u5 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

ZERO—SIGNAL PLATE CURRENT $$ $$ MA. 

ZERO—SIGNAL GRID #2 CURRENT 5 5 Mq. 

MAXIMUM SIGNAL PLATE CURRENT 132 140 MA. 

MAXIMUM SIGNAL GRID #2 CURRENT Z5 11 MA. 

LOAD RESISTANCE 6 600 3 800 OHMS 
POWER OUTPUT 26.5 Z$ WATTS 

TOTAL HARMONIC DISTORTION 2 2 PERCENT 

CONTINUED ON FOLLOWING PAGE 
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~  TUNG•SOL 
CONTINUED FROM PRECEDING PAGE 

CLASS AB1 PUSH-PULL AMPLIFIER - TRIODE CONNECTION 

GRID f2 CONNECTED TO PLATE 
VALUES ARE FOR TWO TUBES 

NEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT O.J AMP. 

PLATE VOLTAGE 4OO VOLTS 

GRID VOLTAGE -4 Fj VOLTS 

PEAK AF GRID TO GRID VOLTAGE 9O VOLTS 

ZERO- SIGNAL PLATE CURRENT 65 MA. 

MAXIMUM SIGNAL PLATE CURRENT 13O MA. 

LOAD RESISTANCE 4 OOO OHMS 

TO TpL HARMONIC DISTORTION 4.4 ►ERCE NT 
POWER OUTPUT 13.3 WATTS 

CLASS A62 PUSH-PULL AMPLIFIER 

VALUES ARE FOR TWO TUBES 

HEATER VOLTAGE 6.3 6.3 VOLTS 

HEATER CURRENT O.9 O.9 AMP. 

PLATE VOLTAGE 360 360 VOLTS 

GRID #2 VOLTAGE 225 27O VOLTS 

GRID #1 VOLTAGE -18 - 22.5 VOLTS 

PEAK AF GRID TO GRID VOLTAGE 52 72 VOLTS 

ZERO-SIGNAL PLATE CURRENT 78 88 MA. 

ZERO~IGNAL GRID #2 CURRENT 3.5 5 Mp. 

MAXIMUM SIGNAL PLATE CURRENT 1u2 205 MA. 

MAXIMUM SIGNAL GRID #2 CURRENT 11 16 MA. 

LOAD RESISTANCE 6 000 3 800 OHMS 

POWER OUTPUT 31 u7 WATTS 

TOTAL HARMONIC DISTORTION 2 2 PERCENT 

1 ', ~I

5881 
TRIODE CONNECTION 

HEATER: RATED 

I l 
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1 
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I l i ~ 

5881 
PENTODE CONNECTION 
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5881 
PENTODE CONNECTION 
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E~1 = 0 Volts 

Ecz 
= 300 

250 

200 

150 

100 

t 

~ — 

50 

100 200 300 400 500 600 

PLATE VOLTS 



5881 

I

10.0 

F-

W 

" 7.5 
W 
d 

1 

Z 
O 

c 5.0 
f-q 
c 
v 

2.5 
oe 
x 

00

5881 
PENTODE CONNECTION 

HEATER: RATED 
Eb = 250 Volts 
E~Z 250 Volts 
EC1 = -14 Volts 
R~ = 2500 Ohms 

2 3 4 

POWER OUTPUT (Po) - WATTS 
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5881 
PENTODE CONNECTION 
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TUNo•so~ 
ULTRA-LINEAR OUTPUT STAGE 

R1 , RZ 100 N. 1/2w 

R3,RY = 1 K. 1/2w 

R5 = 400 Onws low 

Eb = v5o v. 

E$I~ = ROV. PEAK TO PEAK 

C 1.C2 = 0.2 of 600V 

C3 = 100 µf 5ov 

DIST. = z.5~ 

Po  = zow 

R( = 6K 

~ OUTPUT 

IN TXE UI TR A—LINEAR CIRCUIT THE SCREEN VOLTAGES ARE DERIVED FROM TAPS OX THE PLATE WINDINGS OF 
THE OUTPUT TR AN SFORNE 0.~ THE TAPS ApE LOCATED 50 AS TO APPLY 4jf OF THE PLATE SIGNAL VOLTAGE TO 
TnE SCREEN GRID. 

THE PLATE FAMILY FOR THIS CONNECTION IS SNO NN BEL ON. TN ESE CURVES WERE OBTAINED BY STATICALLY 
y ARYING THE PLATE VOI TAGE IM INCA ENEDITS ABOUT THE QUIESCENT POINT (400 VOLTS PLATE AND SCREEN 
SUPPLY) ANO SI NUIiANEOU SLY CH AN GI XG THE SCREEN VOLTAGE BY 4j4 OF TXE INCR EN EN T. IN THE GR APM 
BOTH PI ATE AND SCREEN VOLTAGES RAVE BEEN PLOTTED ALONG TXE ABSCISSA. 
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TUNO•SOL 

0 ,285 MAX 

.400~J 
MAX 

I.50~~ 
MAX 

aco ro* 
1.50~~ 

~~~~ 
1 r 3 3 l 

GLASS BULB 
DOT IS ADJACENT 

TO LEAD 1 
OUTLINE DRAWING 

JEDEC 2-5 

IN•LINE LEADS 

ELECTROMETER PENTODE 

SUBMINIATURE TYPE 

FOR 

SINGLE STAGE AND MULTI-STAGE 

CIRCUIT APPLICATIONS 

ANY MOUNTING POSITION 

BOTTOM VIEW 

LEADS 5 8 6 ARE OMITTED 

LEADS O.OdB" 
CENTER-TO-CENTER 

THE 5886 IS A FILAMENTARY TYPE PENTODE IN THE 5 PIN SUBMINIATURE CONSTRUCTION. 
OPERATED AS A TRIODE, THE TUBE HAS AN UNUS UA LLY HIGH RATIO OF TRANSCONDUCTANCE 

TO CONTROL GRID CURRENT FOR SINGLE STAGE CIRCUITS. AS A PENTODE, THE AMPLIFICATION 
FACTOR IS HIGH ENOUGH TO AFFORD CONSIDERABLE VOLTAGE GAIN IN THE ELECTROMETER 

STAGE OF A MULTI-STAGE CIRCUIT. 

GRID 1 TO ALL 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

2.2 pf 

GRID 1 TO GRID 2 AND PLATE 2.0 pf 

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

AVERAGE CHARACTERISTICS 1.25 VOLTS 10 MA. 

LIMITS OF APPLIED VOLTAGE 1.2510.25 VOLTS 

FOR USE WITH BATTERIES HAVING AN INITIAL VOLTAGE OF 1.55 VOLTS MAX. 

MAXIMUM RATINGS 
ABSOLUTE MAXIMUM VALUES -SEE EIA STANDARD RS-239 

PLATE VOLTAGE 22.5 VOLTS 

GRID 2 VOLTAGE 22.5 VOLTS 

TOTAL CATHODE CURRENT 300 {W 

TYPICAL OPERATING CHARACTERISTICS 

TRIODE PENTODE 

PLATE VOLTAGE 10.5 8.5 VOLTS 

GRID 2 VOLTAGE 4.5 VOLTS 
GRID 1 VOLTAGE -3 -2 VOLTS 
PLATE CURRENT 200 6 {~A 
GRID 2 CURRENT 3.6 µA 
AMPLIFICATION FACTOR 1.8 
TRANS CONDUCTANCE 175 14 pMHOS 
PLATE RESISTANCE 8 M12 
MAX. GRID 1 CURRENT 2.5x10 1J AMP. 
NOMINAL GRID 1 CURRENT 3x10' iS AMP. 

B 
GRID ]CONNECTED TO PLATE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFI ELD, NEW JERSEY. U.S.A., MAY 1, 196j PLATE 46112 
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AVERAGE TRANSFER CHARACTERI 

PENTODE 
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TRIODE CONNECTED 
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TRANSFER CHARACTERISTICS 

TRIODE CONNECTED 

Ef = 1.25 Volts 
Eb = 6 Volts 
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TENTATIVE DATA 5896 

  TUNG•SOL  ~ 

TWIN DIODE 

SUBMINIATU R6 TYPE 

15• I 
MAX. 

~- COATED UNIPOTENTIAL CATHODE 
u 

I8 HEATER 

T- 3 MAX. 
6.3±5~ VOLTS 0.3 AMP. 

116 
MAX. AC OR DC 

ANY MOUNTING POSITION 

GLASS BULB 

BOTTOM VIEW 

SUBMINIATURE BUTTON 

8 LEAD BASE 

8DJ 

THE 5896 IS A SUBMINIATURE TWIN DIODE IN WHICH SEPARATE CATHODES ARE PRO-
VIDED FOR TI1E TWO SECTIONS. EACH DIODE CAN BE USED INDEPENDENTLY OF THE 
OTHER OR COMBINED IN PARALLEL OR FULL-WAVE ARRANGEMENTS. IT IS SUITED FOR 
A WIDE VARIETY OF APPLICATIONS INCLUDING SERVICE AS A DETECTOR~AN AUTO-
MATIC-GAL N-CONTROL RECTI FIER, OR A LOW-CURRENT POWER RECTIFIER. THE RES-
ONANT FREQUENCY OF EACH UNIT IS GREATER THAN 900 MEGACYCLES. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH WITHOUT 

PLATE #1 TO CATHODE #1, HEATER 
SHIE LOA SHIELD 

AND INTERNAL SHIELD 3.0 2.4 µµf 

PLATE #2 TO CATHODE #2, HEATER, 

AND INTERNAL SHIELD 3.0 2.4 µµf 

CATHODE #1 TO PLATE #1, HEATER 
AND INTERNAL SHIELD 4.2 4.0 µµf 

CATHODE #2 TO PLATE #2, HEATER 
AND INTERNAL SHIELD 4.2 4.0 µµf 

PLATE #1 TO PLATE #2, MAXIMUM 0.026 0.15 µµf 

A 
WITH EXTERNAL SHIELD OF 0.4051NCH INSIDE DIAMETER CONNECTED TO LEAD 3. 

RATINGS 
ABSOLUTE MAXIMUM VALUES 

HEATER VOLTAGE 6.315% VOLTS 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 460 VOLTS 

MAXIMUM AC PLATE-SUPPLY VOLTAGE PER PLATE, RMS 165 VOLTS 

MAXIMUM STEADY-STATE PEAK PLATE CURRENT PER PLATE 60 MA. 

MAXIMUM TRANSIENT PEAK PLATE CURR EN TPER PLATE, 

MAXIMUM DURATION 0.2 SECOND 350 MA. 

MAXIMUM DC OU TPUT CURRENT PER PLATE f0 MA. 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 360 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 360 VOLTS 

MAXIMUM BULB TEMPERATURE AT HOTTEST POINT 250 C 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. NOVEMBER 1, 1959 PLATE W5h55 



5896 TENTATIVE DATA 

TUNo•so~ 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

FULL-WAVE RECTIFIER WITH CAPACITOR-INPUT FILTER 

HEATER VOLTAGE 5.3t5~ VOLTS 
HEATER CURRENT 0.3 AMPS. 

AC PLATE-SUPPLY VOLTAGE PER PLATE, RMS 150 VOLTS 
FILTER INPUT CA PACIT GR 8 µFARADS 

TOTAL EFFECTIVE PLATE-SUPPLY IMPEDANCE PER PLATE 300 OHMS 
LOAD RESISTAN CE 11000 OHMS 

DC OUTPUT CURRENT 18 A1A. 

TU EE VOLTAGE DROP 
16=18 MA. DC PER PLATE 4.5 VOLTS 

RESONANT FREQUEN CY (WITH SHORT AT TUBE BASEI' M N' 900 MEGACY. 

CHARACTERISTICS LIMITS 

MIN MAX 

HEATER CURRENT: 
Ef = 6.3 VOL 15 INITIAL 275 325 MA. 

OPERATION CURRENT: 
(DC OUTPUTCUR RE NT FROM FW RECTIFIER) 
Ef = 6.3 VOLTS, Ebb PER PLATE = 155 VOLTS 
RMS, CL = 8µf., R~ AND Rs PER PLATE AD-

JUSTED WITH A TUBE HAVING A 10-VOLT DROP AT 

50 ma. PER PLATE FOR to = 18 ma. AND PEAK 
ib=50 maAPPROXIMATELY INITIAL 16 MA. 

500 HR.A 14 MA. 

EMISSION CURRENT, EACH SECTION 
Ef =6.3 VOLTS Eb =10 VOLTS INITIAL 30 MA. 

PLATE CURRENT, EACH SECTION: 
Ef = 6.3 VOLTS, Ebb= 0 VOLTS 
R L =400000HMS (INCLUDING 
METER RESISTANCE) INITIAL 5 25 µAMPS. 

PLATE CURRENT DIFFER ENCE BETWEEN SECTIONS: 
DIFFERENCE BETWEEN PLATE CURRENTS 
FOR EACH SECTION AT Ef =6.3 VOLTS, Ebb= 
0 VOLTS, R~ 40000 OHMS (INCLUDING 
METER RESISTANCE) INITIAL 5 µAMPS. 

INTERELECTRODE CAPACITANCES: 
PLATE INPUT (P TO K,H, I.S.) EA. SECTION INITIAL 2.5 3.5 µµf 

CATHODE INPUT (K TO P,H,I.S.) EA. SECT. INITIAL 3.5 4.9 µµf 

PLATE TO PLATE (P TOP) INITIAL --- 0.026 µµf 

(MEASURED WITH EXTERNAL SMIE LD OF 0.405 INCH INSIDE DIAMETER CONNECTED TO LEAD 3,) 

HEATER-CATHODE LEAKAGE CU RRE NT,EA. SEC. 
Ef =6.3 VOLTS, Ehk= 350 VOLTS 
HEATER POSITIVE WITH RESPECT 
TO CATHODE INITIAL 40 µAMPS. 

500 HR. A 120 µAMPS. 
HEATER NEGATIVE WITH RESPECT 
TO CATHODE INITIAL 40 µAMPS. 

500 HR. A 120 µAMPS. 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA 5896 

TUNG•S0~ 

CON TINUED FROM PRECEDING PAGE 

CHARACTERISTICS LIMITS - cont'd. 

MIN MAX 

INTERELECT RODE LEAKAGE RESISTANCE: 
Ef = 6.3 VOLTS, POLARITY OF APPLIED 
DC INTERELECTRODE VOLTAGE IS SUCH 
THAT NO CATHODE EMISSION RESULTS 
PLATE (EACH SECTION) TO ALL 

AT 300 VOLTS DC INITIAL 700 MEGOHMS 

A. CONDITIONS OF LIFE•TEST OPERATION AS A FULL-WAVE RECTIFIER ARE Ef = 6.3 VOLTS, Ebb PER 
PLATE = 165 VOLTS RMS, CI = 8 µ{, RI AND Rs PER PLATE ADJUSTED WITH A TUBE HAVING A 10-VOLT 
DROP AT 50 MA PER PLATE FOR I o = 18 MA AND PEAK IB = 50 MA APPROXIMATELY, Ehk. =Eo + 117 
VOLTS RMS SO PHASED THAT THE 117 VOLTS AND El SUBTRACT, AND AMBIENT TEMPERATURE=175 C. 

SPECIAL TESTS AND RATINGS 

INOPERATIVES CONTROL: 
MINIMUM CONTINUOUS OPERATING TIME UNDER LIFE-TEST 
CONDITIONS OR EQUIVALENT FOR ALL TUBES PRIOR TO 
CHARACTERISTICS TESTING 46 HOURS 

HEATER-CYCLING RATING: 
CYCLES OF INTERMITTENTOPE RATION, MI NIAIUM 
Ef =7.0 VOLTS CYCLED FOR ONE MINUTE ON AND FOUR MINUTES OFF. 
Eb = 0 VOLTS. Ehk =140 VOLTS RMS. 2500 CYCLES 

SHOCK RATING: 
IMPACT ACCELERATION IN ANY DIRECTION 
FORCES AS APPLIED BY THE NAVY-TYPE, HIGH IMPACT (FLYWEIGHT) 
SHOCK MACHINE FOR ELECTRONIC DEVICES OR ITS EQUIVALENT 450 G 

FATIGUE RATING: 
VIBRATIONAL ACCELERATION IN ANY DIRECTION 
VIBRATIONAL FORCES FOR A PERIOD OF AT LEAST 100 HOURS AT A 
FREQUENCY OF 60 CYCLES PER SECOND. 2.5 G 

UNIFORM ACCELERATION RATING 
UNIFORM ACCELERATION IN ANY DIRECTION 
FORCES APPLIED GRADUALLY AS IN A CENTRIFUGE 7000 G 

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 
APPROPRIATE MI L•E•1 SPECIFICATION. 

TUNG-SOL ELECTRIC INC. , ELECTRON TUBE DIVISION, BLOOMEI ELD, NEW JERSEY, U.S.A. NOVEMBER 1, 1959 PLAYE r565fi 
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5899 

TUNO•=OL 

i 

4

n

00~~ 

~/  

MAX. 

1 
1.075 
+ 060' 

1.375~~ y
MAX. HEATER 

6.3 VOLTS 0.15 AMP. —► 
1 K 

AC OR DC G3 
1.7~ 

PENTODE 

SUBMINIATURE TYPE 

MIN. 

GLASS BULB 
SUAM N TURE BUTTON 

CIRCULAR 8 LEAD BASE EA-10 
OUTL E DRAWING 

J DEC j-1 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION GI - G3 

BOTTOM VIEN 

BASING DIAGRAM 

J EDEC 8DL 

K G 

THE 5899 IS A SUBMINIATURE, SEMI-REMOTE-CUTOFF PENTODE DESIGNED FOR USE AS 
A WIDE-BAND, HIGH FREQUENCY AMPLIFIER. ITS SEMI-REMOTE CHARACTERISTIC MAKES 
IT SUITABLE FOR USE IN CIRCUITS TO WHICH IT IS DESIGNED TO APPLY AUTOMATIC-
GAIN-CONTROL. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH 
A 

SHIELD 

GRID #1 TO PLATE (MAX.) 0.015 
INPUT 4.2 
OUTPUT 3.4 

AWITH EXTERNAL SHIELD Yj1T. 

RATINGS 

ABSOLUTE MAXIMUM VALUES 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 
MAXRdUM SCREEN VOLTAGE 
MAXIMUM NEGATIVE OC GRID #1 VOLTAGE 
MAXIMUM PLATE DISSIPATION 
MAXIMUM SCREEN DISSIPATION 
MAXIMUM DC CATHODE CURRENT 
MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

MAXIMUM BULB TEMPERATURE AT HOTTEST POINT 

y INDI CATES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 

WITHOUT 

SHIELD 

0.03 µµf 

4.0 µµf 

1.9 µµf 

6.3 VOLTS 

165 VOLTS 
155 VOLTS 
55 VOLTS 

0.75 WATTS 
0.35 WATTS 
16.5 MA. 

200 VOLTS 

200 VOLTS 
220 C 

TUNG-SOL ELECTRIC INC. r ELECTRON TUBE DI VI BION, BLOOMFI ELD. NEW JERSEY, U.S.A. MA RCN 1, 1961 PLATE W6116 
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TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AI AMPLIFIER 

PLATE VOLTAGE 100 VOLTS 

SCREEN VOLTAGE 100 VOLTS 

CATHODE-51AS RESTS TOR 120 OHMS 

PLATE RESISTANCE (A PPROX.) 0.26 MEGOHMS 

TRANSCONDUCTANCE 4500 µMHOS 

PLATE CURRENT 7.2 MA. 

SCREEN CURRENT 2.0 MA. 

GRID #1 VOLTAGE (APPROX.) Gm = 25 µMHOS —14 VOLTS 

CHARACTERISTICS LIMITS 

MIN MAX 

HEATER CURRENT 
Ef = E.3 VOLTS INITIAL 140 160 MA. 

500-H R. 138 164 MA. 

PLATE CURRENT: 
Ef =6.3 VOLTS, Eb =100 VOLTS Ec2 =100 VOLTS, 

Rk=1200HMS (9Y-PASSED) INITIAL 5.2 9.2 MA. 

SCREEN CURRENT: 
Ef =6.3 VOLTS, Eb =100 yDLT$ Ec2 =100 VOLTS, 
Rk=12COHMS(BY-PASSED) INITIAL 1.0 3.0 MA. 

TRA NSCONDUCTAN CE (1 ): 
Ef =6.3 VOLTS, Eb =100 VOLTS, Ec2=100 VOLTS, 
Rk=1200HMS(BY-PASSED) INITIAL 3800 5200 µMHOS 

TRAN SCONDUCTA NCE CHANGE WITH 
HEATER VOLTAGE: 

DIFFERENCE BETWEEN TRANSCONDUCTAN CEII) 
AND TRANSCONDUCTANCc AT Ef =5.7 VOLTS 
(OTHER CONDITIONS THE SAME) EXPRESSED AS 
A PERCENTAGE OF TRANSCONDUCTANCE (1) INITIAL --- 10 PERCENT 

500-HR. 15 PERCENT 

TRANSCONDUCTANCE CHANGE 

WITH OPERATION: 
DIFFERENCE BETWEEN TRANSCONDUCTANCE (1) 
INITIALLY AND AFTER OPERATION EXPRESSED. 
AS A PERCENTAGE OF INITIAL VALUE 500-H R. 

AVERAGE TRANSCONDUCTAN CE CHANGE 
WITH OPERATION: 
AVERAGE OF VALUES FOR "TRANSCON-
DUCTANCECHANGEWITHOPERATION" 500-HR. 

PLATE RESISTANCE: 
Ef =6.3 VOLTS, Eb =100 VOLTS, Ec2 =100 VOLTS, 
Rk =120 OHMS (BV-PASSED) INITIAL 

TRA NSCONDUCTAN CE CUTOFF: 
Ef =E.3 VOLTS, Eb =100 VOLTS, Ec2 =100 VOLTS, 
Ec1 =- 14 VOLTS INITIAL 

TNT ERE LECTRODE CA PACITANG ES: 
GRID #1 TO PLATE (Gt TO P) INITIAL 
INPUT (G1 TO H, K, G2, G3) INITIAL 
OUTPUT (P TO H, K, G2, G3) INITIAL 

20 PERCENT 

_-- 15 PERCENT 

0.175 MEGOH MS 

1.0 75 µMHOS 

0.015 µµf 

3.8 4.8 µµf 
2.9 3.9 µµf 

( MEASURED WITH EXTERNAL SHIELD OF 0.405 INCH DIAMETER CONNECTED TO CATHODE) 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA 5899 

~  TUNo•so~  ~ 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS LIMITS - cont'd. 

NEGATIVE GRID #1 CURRENT: 
Ef =5.3 VOLTS, Eb =100 VOLTS Ec2 = 
100 VOLTS, Rk =120 OHMS (BY-PASSED), 
Rg1 = 1.0 MEG. INITIAL 0.3 µAMPS. 

500-H R . 0.8 µAMPS. 
HEATER-CATHODE LEAKAGE CURRENT: 

Ef =5.3 VOLTS, Ehk=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. 
SOO-H R . 10 µAMPS. 

INTERELE CTRODE LEAKAGE RESISTANCE: 
Ef =5.3 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 OH MS 
500-HR. 50 MEGOHNIS 

PLATE TO ALL AT 300 VOLTS DC INITIAL 100 MEGONMS 
SOC-HR. 50 MEGOHMS 

VIBRATIONAL NOISE OUTPUT VOLTAGE, RMS 
Ef =5.3 VOLTS, Ebb=100 VOLTS, Ec2 = 
100 VOLTS, Rk =120 OHMS (BY-PASSED)' 
RL =t0,g000HPA5, VIBRATIONAL 

ACCELERATION = 15 G AT 40 cps. INITI A L 

GRID #1 EMISSION CURRENT: 
Ef = 7.5 VOLTS, Eb =100 VOLTS, Ec2 = 
100 VCLTS, Fcc1 =-14 VOLTS, 
R~1 = 1.G MEG. INITIAL 

50 MV. 

0.5 µAMPS. 

THE INDICATED 500 HOUR VALUES ARE LIFE-TEST END POINTS FOR THE FOLLOWING CONDITIONS OF 

OPERATION: Ef=6.3 VOLTS, Eb=100 VOLTS, Ec7=100 VOLTS, Rk=130 OHMS,Rp1=1.0 MEG, Ehk=700 VOLTS 
WITH HEATER POSITIVE WITH RESPECT TO CATHODE, AND BULB TEMPERATURE=770 C MINIMUM. 

SPECIAL TESTS AND RATINGS 

STA BI LITV LIFE TEST 

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

SURVIVAL RATE LIFE TEST 

STATISTICAL SAMPLE OPERATED FOR ONE HUNDRED HOURS TO EVALUATE AND CONTROL EARLY-

LIFE ELECTRICAL AND MECH 4NICAL INO PE RATIVES, 

HEATER-CYCLING LIFE TEST 

STATIS71CAl SAMPLE OPERATED FOR 7000 CYCLES TO EVALUATE AND CONTROL HEATER {ATHODE 
DEFECTS. CONDITIONS OF TEST INCLUDE Ef=7.0 VOLTS CYCLED FOR ONE MINUTE ON AND FOUR 
MINUTES OFF, E6=Ec7=Ec1=0 VOLTS, AND Ehk=100 VOLTS RMS. 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOONFI ELD, NEW JERSEY, U.S.A. NOVEMBER 1, 1959 PLATE u565e 



5899 TENTATIVE DATA 

TUN6•SOL 

CONTINUED FROM PRECEDING PAGE 

SPECIAL TESTS AND RATINfaS - cont'd. 

SHOCK RATING--450 G 
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 EQUIVALENT. 

FATIGUE RATING--2.5 G 
STATISTICAL SAMPLE SUBJECTED TO VIBRATIONAL ACCELERATION OF 2.5 G FOR 32 HOURS MINI-
MUM 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 

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. 
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TENTATIVE DATA 5902 

TUNO.80L 

PENTODE 
SUBMINIATURE TYPE 

.400"~-
Ma

n

x. 

T- 3 
IZ
MAx. 

1 

13. 
a 

MAX. 

t ~ 

GLASS BULB 

HEATER 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SUBMINIATURE BUTTON 

0.017" TINNED FLEXIBLE LEADS 
6 PIN BASE 

8DL 

THE 5902 IS AHEATER-CATHODE TYPE BEAM PENTODE OF SUBMINIATURE CONSTRUC-
TION SUITABLE FOR SERVICE WHERE SEVERE CONDITIONS OF MECHANICAL SHOCK OR 
VIBRATION ARE ENCOUNTERED. IT IS DESIGNED FOR AUDIO POWER AMPLIFIER SERV-
ICE IN EQUIPMENTS WITH LOW PLATE SUPPLY VOLTAGES, AND IS CAPABLE OF AP-
PROXIMATELY ONE WATT OUTPUT IN THE AUDIO RANGE. THE FLEXIBLE LEADS MAY 
BE SOLDERED OR WELDED 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 IMPACT ACCELERATION (SHOCK TEST-NOTE 3) 450 G 

MAXIMUMUNIFORM ACCELERATION (CENTRIFUGE TEST-NOTE 4) 7000 G 

MAXIMUM V IBRATIONAL ACCELERATION (96 HR. FATIGUE TEST-NOTE 5) 2.5 G 

MAXIMUM BULB TEMPERATURE 220 °C 

RATINGS 

AND NORMAL OPERATION 

NORM. 
TEST NORMAL 

MIL-E-1 ABS. CONDI- OPERA— ABS. MIL-E-1 

SYMBOL MIN. TIONS TION MAx. UNITS 
NOTE 7 NOTE 6 

HEATER VOLTAGE (NOTE 8) Ef: 6.0 6.3 6.3 6.6 VOLTS 
PLATE VOLTAGE Eb: --- 110 110 765 Vdc 

GRID #1 VOLTAGE Ec1: —55 0 0 0 Vdc 

GRID #2 VOLTAGE Ec2: --- 110 110 155 Vdc 

PLATE DISSIPATION Pp: --- 3.3 4.1 W 

GRID #2 DISSIPATION Pg2: --- 0.24 0.3 W 

GRID #1 CIRCUIT RESISTANCE Rgi: --- --- 0.55 MEG. 

HEATER-CATHODE VOLTAGE Ehk: —200 +200 VOLTS 

CATHODE CURRENT Ik: --- --- --- 50 mAdc 

CATHODE RESISTANCE Rk: 270 270 --- OHMS 

PLATE CURRENT (i): Ib(i): --- 30 mAdc 

GRID #2 CURRENT Ic2: 2.2 --- mAdc 

TRAN SCONDUCTANCE 11) Sm(1 ): 4200 µMHOS 

PLATE RESISTANCE rp; 0.015 MEG. 

CONTINUED ON FOLLOWING PAGE 
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CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTSI

TEST AOL MIL-E-1 
~ SYMBOL MIN LAL BOG UAL MAX 

MEASUREMENTS ACCEPTANCE TESTS 
PART 1 COMBINED AQL=I.OR EXCLUDING MECH. AND INOPERATIVES 

ALD 
MIL -E-1 
UNITS 

HEATER CURRENT: 0.65 If: 420 432 450 466 460 36 mA 

HEATER-CATHODE 

LEAKAGE: Ehk= 100 Vdc 

Ehk=+too vdc 0.65 Ihk: is µAdc 

GRID CURRENT: 

Rg1=1.0 MEG. 0.65 Ic(1): --- --- --- --- -1.0 --- µAdc 

PLATE CURRENT 11): 0.65 Ib(1): 23.0 27.0 30.0 33.0 37.0 8.0 mAdc 
PLATE CURRENT (2): 

Ect=-40 Vdc 0.65 Ib(2): 

POWER OUTPUT (1 ): 
Esig=6.4 Vac; 

Rp=30000HM5 0.65 Po(1): 0.75 --- ---
CONTINUITY AND SHORTS: 
(INOPERATIVES): 0.4 
MECHANICAL: 

ENVELOPE (8-4) 

MEASUREMENTS ACCEPTANCE TESTS 

PART Z 

INSULATION OF 

ELECTRODES: 

Ef=6.3 V 
Egt-all=-100 Vdc 2.5 Rgt-ell: 50 --- --- --- --- --- MEG. 

Ep-al1=-300 Vdc 2.5 Rp-all; 50 --- --- --- --- --- MEG. 
SCREEN CURRENT: 2.5 Ic2: 0 --- 2.2 --- 4.0 --- mAdc 
TRANSCONDUCTANCE (1 ): 2.5 Sm(11: 3500 3850 4200 4550 4900 950 µMHOS 
GRID EMISSION: 

R¢=0.47rneg; Rk=220 OHMS; 
Ef=7.5 V; PREHEAT 5 
MINUTES AT Ec1=0; TEST 
AT EC1=-40 Vdc 2.5 Ic(21: ---

POWER OUTPUT 12): 
Ef=5.7 V; Esig=6.4 Vac; 

Rp=30000HM5.(N JTE 91 2.5 4E( --- --- 15 --- PERCENT 
Po (2): 

AF NOISE: 
Esig=150 n:Vac; Ec2= 
110 Vdc; Ec1=-8.7 Vdc; 
Rg1=0.5 rttfg.; Rg2= 
0.01 meg.; Rp=2000 OHMS; 
Rk=O; Cg2 =4 µf 

PLATE RESISTANCE: 
CAPACITANCE: 

CAPACITANCE: (NOTE 2) 
CA FA C IT AN CE: 
LOW PRESSURE VOLTAGE 
BREAKDOWN: 

PRESSURE =55*5 n:m Hg; 
VOLTAGE = 300 Vac 

2.5 EB: 

6s rp: 0.01 

GBP~ ---
6.5 Cin: 5.5 

Coot: 6.5 

G.5 

CONTINUED ON FOLLOWING PAGE 

17 VU 

--- MEG. 
-- 0.20 µµf 

6.5 7.5 µµf 

7.5 8.5 µµf 
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CONTINUED PROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS) - cont'd. 

TEST 
AQL MIL-E-1 MIN. LAl BOG UAL MA% ALD MtG-E-1 
%. SYMBOL UNI75 

MEASUREMENTS ACCE PTANCE TESTS 

FART Z conYd, 

COMBINED AQ1=1,0% E%C LUDING MECH. AND INOPERATIVES 

VIBRATION (1) 
NO VOLTAGES: 
f VARIABLE FROM 10-50 
cps; Gmaz = 10; FIXED 
AMPLITUDE 0.040 INCH: 
POST SHOCK AND FATIGUE 
TEST END POINTS APPLY ---

VIBRATION (2): 

F =4Ocps; G=15; Rp= 

2000 OHMS 

DEGRADATION RATE ACCEPTANCE 

TESTS 

2.5 Ep: --- --- 100 --- mVac 

SUBMINIATURE 

LEA K FATIGUE: 2.5 --- arcs 

SHOCK: 

Ehk=+100 Vdc; Rg=0.1 

MEG.; HAMMER ANGLE= 
30' (NOTE 3) 20 

FATIGUE: 
96 HOURS; G= 2.5: 
FIXED FREQUENCY: 

F =25 min., 60 maz. 

(NOTE 5) 6.5 
POST SHOCK AND FATIGUE 
TEST END POINTS: 

VIBRATION (2): 
F = 40 cps; G =15; Rp= 

2000 OH NLS Ep: 

HEATER-CATHODE 
LEAKAGE: Ehk=-1 O0 Vdc 
Ehk =± 100 Vdc ihk: 

CHANGE IN POWER OUT-
PUT 11) OF INDIVIDUAL 
TUBES: 4r Po(1): --- ---

GLASS STRAIN (THERMAL 

SHOCK): 6.5 

ACCEPTANCE LIFE TESTS 

--- --- 20 --- PERCENT 

HEATER CYGIING 
LIFE TEST: 

Ef =7.0 V; E~Ec1=Ec2= 
0 V; 1 MIN ON, 4 MIN. OFF; 
Ehk = 140 Vac 2.5 

HEATER CYC LING LIFE 
TEST END POINTS: 

HEATER-CATHODE 
LEAKAGE: Ehk=-100 Vdc 
Ehk =±100 Vdc --- Ihk; --- --- --- --- 40 --- µAdc 

CONTINUED ON FOLLOWING PAGE 
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CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS - cont'd. 

TEST 

ACCEPTANCE LIFE TES75 

ALLOWABLE DEFECTS 
PER CHARACTERISTIC 

ls~ COMBINED 
SAMPLE SAMPLES 

AOL MIL -E-1 
~ SYMBOL 

MIN. MAX 
MIL-E-1 
UNITS 

1 HOUR STABILITY LIFE 
TEST: 

TA =ROOM; E6=Ec2= 
100 Vdc; Ehk=+200 Vdc; 

220 OHMS 
1 HOUR STABILITY LIFE 
TEST END POINTS: 

CHANGE IN POWER OUT-
PUT (1) OF INDIVIDUAL 
TUBES: 

(TYPICAL SAMPLES 
SIZE=50 TUBES) 1.0 Qt Po(1 ): --- f0 PERCENT 

700 HOUR SURVIVAL RATE 
LIFE TEST: 

TA= ROOM; Eb=Ec2= 
100 Vdc;Ehk=+200 Vdc; 
Rg= 0.47 MEG. Rk =220 
OHMS 

100 HOUR SURVIVAL RATE 
LIFE TEST END POINTS: 

(TYPICAL SAMPLE SIZE _ 
200 TUBES) ---

INOPERATI VES: 0.65 --- --- --- —
POWER OUTPUT (1); 1.0 Po(1): 0.65 --- W 

500 HOUR INTERMITTENT 
HIGH TEMPERATURE 
LIFE TEST: 

T BULB =220° C; Eb =Ec2 = 
100 Vdc; Ehk =+200 Vdc; 
Rg =0.47 MEG.; Rk= 

-220 OHMS 

500 HOUR INTERMITTENT 
HIGH TEMPERATURE 
LIFE TEST END POINTS: 

(TYPICAL SAMPLE SIZE= 
20 TUBES 1st SAMPLE; 
40 TUBES tad SAMPLE) 

INOPERATIV ES: i 3 --- --- —~ ___ 

HEATER CURRENT: 2 5 If: 414 492 mA 
HEATE R-CATHO D E 
LEA KA GE: Ehk=- 100 Vdc; 
Ehk= 100 Vdc 2 5 --- Ihk: 60 µAdc 

GRID CURRENT (1): 1 3 Ic(11» —2.0 µAdc 
POWER OUTPUT 11) 
CHANGE OF IN-
DIVIDUAL TUBES 
FROM INITIAL: 1 3 --- 4tPo11): --- 20 PERCENT 
POWER OUTPUT (1) --- gve.4t Po(1 ):--- 15 PERCENT 
AVERAGE CHANGE: 

INSULATION OF ELECTRODES: 
g-all 2 S Rg1-all: 25 --- MEG. 
p-all --- Rp-all: 25 --- MEG. 
POWER OUTPUT (2) 

(NOTE 9) 2 5 ~Ef Po(2): 15 PERCENT 
TOTAL DEFECTIVES: 4 8 --- --- --- ---

CONTINUED ON FOLLOWING PAGE 

V 

~~ 
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CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS cont'd. 

i 

TEST 

ACCEPTANCE LIFE 

TESTS • eent'd. 

1000 HOUR.H IGH TEM-

PERATURE INFORMATION 

LIFE TEST: 

T BU LB=220°C; Eb= 

Ec2=100 Vdc; Ehk=+ 

200 Vdc; Rg=0.47 MEG ; 
Rk =220 OHMS 

1000 HOUR HIGH TEM-

PERATURE INFORMATION 
LIFE TEST END POINTS: 

READ FOR SAME CHAR-

ACTERISTICS AS FOR 500 

HOUR INTEFMITTE NT 

HIGH TEMPERATURE LIFE 

TEST. LI MITS NOT 

ESTA BLISHE D. 

ALLOWABLE DEF. 

PER CHARACTERISTIC 

1st COMBINED 
SAMPLE SAMPLES 

AOL MIL -E •1 

R SYMBOL 

MIN. MAX. MIL -E •1 

UNITS 

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

NOTE 2: WITH A CYLINDRICAL SHIELD (0.405"I.D.-1 7/8" LONG) CONNECTED 70 CATHODE LEADS. 

NOTE 3; TEST CONDITIONS AND ACCEPTANCE CRITERIA PER SHOCK TEST PROCEDURES OF MILE-I 

BASK SPECIFICATIONS. 

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

NOTE 5: TEST CONDITIONS AND ACCEPTANCE CRITERIA PER FATIGUE TEST PROCEDURES OF MIL-E •1 
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 25" 
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 POWER OUTPUT FOR INDIVIDUAL TUBES FROM THAT VALUE MEASURED AT Ef= 

6.3 V TO THAT VALUE MEASURED AT E(=5.7 V. 

TONG—SQL ELECTRIC. INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A. NOVEMBER 1, 1959 PLATE a5662 



5902 TENTATIVE DATA 

w 30 

w 
a 

a_ 
J 
J 

20 
V 

N 

D 

C7 

z 10 0 

a 
J 
1 

Q 0 

5902 
Et = 6.3 Volts 
ECz = 50 Volts 

b  
c2 

Ec1=0 

—4 ~'~ .r 1

25 50 
PLATE VOLTS 

_2 

—6 

—S  
r--

-10 

75 

 r 
— ~ ~~ 

100 

100 

y 

 W  

 Q  

  75 

 U  

 ~ 50 
 0  

c7 

 0 

  25 

 W  

 J  

  00
—9. C 

=0 
Eci 

_g,0 

—21 0  

T --F — 1 
50 100 150 

PLATE VOLTS 
200 

5902 

Ef = 6.3 Volts 
EcZ 110 Volts 
Ib  

~cz 



TENTATIVE DATA 5902 

100 

N 
~ 75 
w 
a 

<_ 

J 

~ 50 

z 
w 

U 

25 
a 

0 0 

VI 

l
5902 

TRIODE CONNECTED 

Ef = 6.3 Volts 

 O 

  ~, i 
  o ~. 

i' o 

./ ~~~; 
_-_-_-_-~~~~~ ~ goo  

isei ~ ~°~ 
50 106 150 200 250 

PLATE VOLTAGE -VOLTS 
~ ~ ~ ~ ~ ~ ~ 1 

10000 

N 
O 

~ 7500 
Y 

W 
U 

Q 
F 

c 5000 

O 

Y 
a 
H 

2500 

0 

E 

Eb 
f 
Eoz 

5 2 
6 V is 

110 Volts 

of 

1 
~~ 

25 

IC 

2 -I 

i ~~~~G~ 0 T 0
5 -10 

ID VOLjAGEi VOLT 

-5 

I00 

N 

W 
d 
Z 
Q 

75 ~ f 
J 

G 
~ J 

~ Y 

F- ~ 
= W W 

V 

50 ~ _ 
V y 

= rn W W 
C ~ 
U W N ~ 

25 = ~ 
a a 

0 0 

w 
H 
a 
J 
d 

0 

90 

.3 

T UNG-BOL ELECTRIC INC., ELECTRON TUBE OIVIS IO N, BLDDMFI ELD, NEW JERSEY, U.S.A. NOVEMBER 1, 1959 PLATE #566j 





5902WA 

TUNG•SOL 

PENTODE 

SUBMINIATURE TYPE 

.400 

.366" 

BEAM PENTODE IS,K, 

G3 

FOR 

AUD10 POWER AMPLIFIER SERVICE 

1.510" I$,K,~~1~= VG2 
1.390" G3 

1.750' 
M~x 

I+I 

COATED UNIPOTENTIAL CATHODE 

_ 

GI~ vIS,K 

G3~ 
ANY MOUNTING POSITION BOTTOM VIEW 

8 PLEXIBLE LEADS 

I.SO" MIN 0.017" DIAMETER 

BASING DIAGRAM 

JEDEC 9DE 
GLASS BULB 

SUBMINIATURE 

B PIN BASE EB-10 
OUTLINE DRAWING 

JEDEC 3-3 

THE 5902WA IS A HEATER-CATHODE TYPE BEAM PENTODE OF SUBMINIATURE CONSTRUCTION 

SUITABLE FOR SERVICE WHERE SEVERE CONDITIONS OF MECHANICAL SHOCK OR VIBRATION 

ARE ENCOUNTERED. IT IS DESIGNED FOR AUDIO POWER AMPLIFIER SERVICE IN EQUIPMENTS 

WITH LOW PLATE SUPPLY VOLTAGES, AND IS CAPABLE OF APPROXIMATELY ONE WATT OUTPUT 

IN THE AUDIO RANGE. 

HEATER CHARACTERISTICS AND RATINGS 

ABSOLUTE MAXIMUM VALUES - SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 450 MA. 

LIMITS OF APPLIED VOLTAGE 6.0 TO 6.6 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE -'200 VOLTS 

MAXIMUM RATINGS 

ABSOLUTE MAXIMUM VALUES -SEE EIA STANDARD RS-~39 

DC PLATE VOLTAGE 250 VOLTS 

PEAK PLATE VOLTAGE 360 VOLTS 

NEGATIVE GRID 1 VOLTAGE 55 VOLTS 

GRID2 VOLTAGE 155 VOLTS 

PLATE DISSIPATION 3.7 WATTS 
GRID 2 DISSIPATION 0.4 WATTS 

DC CATHODE CURRENT 50 MA 

GRID 1 CIRCUIT RESISTANCE 155 MEGOHMS 

ENVELOPE TEMPERATURE AT HOTTEST POINT 220° C 

CONTINUED ON FOLLOWING PAGE 
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TUNG•SGL 

CONTINUED FROM PRECEDING PAGE 

SPECIAL TESTS AND RATINGS 

INTERELECTRODE INSULATION 
VIBRATION 
SHOCK 
FATIGUE 
ALTITUDE RATING 80,000 FEET 

CHARACTERISTICS 

PLATE VOLTAGE 110 VOLTS 
GRID 2 VOLTAGE 110 VOLTS 
CATHODE BIAS RESISTOR 270 OHMS 
PLATE CURRENT 30 MA. 
GRID2 CURRENT 2.2 MA 

TRANSCON DUCTANCE 4,200 {'MHOS 
PLATE RESISTANCE 15 KOHMS 
GRID 1 VOLTAGE FOR Ib = 10 µA -40 VOLTS 

TYPICAL OPERATING CONDITIONS 

CLASS Al POWER AMPLIFIER 

PLATE SUPPLY VOLTAGE 110 VOLTS 
GRID 2 VOLTAGE 110 VOLTS 

CATHODE BIAS RESISTOR -BYPASSED 270 OHMS 
GRID 1 SIGNAL VOLTAGE 6.4 VOLTS RMS 
LOAD RESISTANCE 3,000 OHMS 
PLATE CURRENT APPROX. 29 MA. 

GRID 2 CURRENT APPROX. 5.5 MA. 
TOTAL HARMONIC DISTORTION 10 PERCENT 
SIGNAL POWER OUTPUT 1.0 WATT 

 J 
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5933 

1.562"_ 
YAX 

$MALL 
CAP 
CI-I 

4.082" 
4.686" 
MAX 

3.750" 

T 
1.265" 0.075" 
1.245" YIN 

~—

~~0562"
0 430" 

1.700 ~ T 0 P 
1.6SS" 

1.655" BOTTOM 
S PINS 1.630" 

.125± .003 -~ .195" MA% 
{DIA 

DIA 

60°

~30 ° I30 

GLASS BULB 

LOW LOSS 
PHENOLIC 5 PIN BASE 

TUNG•SOL 

PE=NTODE 

BEAM POWER 

BEAM POWER PENTODE 

FOR 

AUDIO AND RF 

AMPLIFIER APPLICATIONS 

COATED UNIPOTENTIAL CATHODE 

ANY MOUNTING POSITION 

z 

BOTTOM VIEW 

BASING DIAGRAM 
J EDEC SAW 

K,G3 

THE 5933 IS A BEAM POWER PENTODE FOR AUDIO AND RF AMPLIFIER APPLICATIONS CONTAIN-
ED IN A T-12 ENVELOPE. IT IS INTENDED FOR APPLICATIONS WHERE CONDITIONS OF SEVERE 
SHOCK, VIBRATION, HIGH TEMPERATURE AND HIGH ALTITUDE PREVAIL. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID 1 TO PLATE-SHIELD 

INP~1 T-UNSHIELDED 

OUTPUT-UNSHIELDED 

MAX. 0.2 

Il 

7 

pf 

of 

pf 

HEATER CHARACTERISTICS AND RATINGS 
ABSOLUTE MA%IMUM VALUES -SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 900 MA. 

LIMITS OF APPLIED VOLTAGE 6.3 ±0.3 VOLTS 

HEATER CATHODE VOLTAGE 135 VOLTS 

CONTINUED ON FOLLOWING PAGE 
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TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 

ABSOLUTE MAXIMUM VALU ES•SEE STANDARD RS-239 

DC PLATE VOLTAGE (CLASS 8, RF OR AF) 600 VOLTS 

DC PLATE VOLTAGE (CLASS C, CONTINUOUS SERVICE) 600 VOLTS 

DC PLATE VOLTAGE (CLASS C, AM TELEPHONY) 475 VOLTS 

DC PLATE CURRENT (CLASS B, AF) 120 MA. 

DC PLATE CURRENT (CLASS 8, RF) 80 MA. 

DC PLATE CURRENT (CLASS C, CONTINUOUS SERVICE) 100 MA. 

DC PLATE CURRENT (CLASS C, AM TELEPHONY) 83 MA. 

DC GRID 2 VOLTAGE 300 VOLTS 

DC GRID 1 VOLTAGE (CLASS C) —200 VOLTS 

DC GRID 1 CURRENT (CLASS C CONTINUOUS SERVICE) 5 MA. 

DC GRID 1 CURRENT (CLASS C, AM TELEPHONY) 5 MA, 

PLATE DISSIPATION (CLASS B, RF OR AF) 25 WATTS 

PLATE DISSIPATION (CLASS C, CONTINUOUS SERVICE) 25 WATTS 

PLATE DISSIPATION (CLASS C, AM TELEPHONY) 16.5 WATTS 

GRID 2 DISSIPATION (CLASS 8, AF) 3.5 WATTS 

GRID 2 DISSIPATION (CLASS B, RF) 2.5 WATTS 

GRID 2 DISSIPATION (CLASS C, CONTINUOUS SERVICE) 3.5 WATTS 

GRID 2 DISSIPATION (CLASS C, AM TELEPHONY) 2.5 WATTS 

PLATE INPUT (CLASS B, AF) 60 WATTS 

PLATE INPUT (CLASS B, RF) 37,5 WATTS 

PLATE INPUT (CLASS C, CONTINUOUS SERVICE) 60 WATTS 

PLATE INPUT (CLASS C, AM TELEPHONY) 40 WATTS 

FREQUENCY FOR 100 %RATING. 60 MC 

FREQUENCY FOR 759 RATING (CLASS B, CLASS C GRID OR 

SUPPRESSOR MODULATED) 125 MC 

FREQUENCY FOR 559 RATING (CLASS C, OR PLATE MODULATED) 125 MC 

BULB TEMPERATURE 160 ° C 

ALTITUDE 80,000 FEET 
IF ALTITUDE RATING IS EXCEEDED REDUCTION OF INSTANTANEOUS VOLTAGES 

(EF EXCLUDED) MAY BE REQUIRED. 

CHARACTERISTICS AND LIMITS 

PLATE VOLTAGE 

GRID 2 VOLTAGE 

GRID 1 VOLTAGE 

PLATE CURRENT 

GRID 2 CURRENT (MAX.) 

GRID VOLTAGE FOR Ib = 0.5 MA. MAX. 

MINIMUM POWER OUTPUT AT 15 MC 

E~~=200 VOLTS DC; I b = 100 MA. 

I~ =5-7 MA.; RL=.01 MEG 

CONTINUED ON FOLLOWING PAGE 

600 VOLTS 

300 VOLTS 

—29 VOLTS 

36 MA. 

4 MA. 

—100 VOLTS 

33 WATTS 
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CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATION 
AUDIO AMPLIFIER OR MODULATOR (CLASS ABZ) -TWO TUBES 

C CS 1 CAS 

PLATE VOLTAGE 400 500 600 750 VOLTS 

GRID 2 VOLTAGE 300 300 300 300 VOLTS 
GRID 1 VOLTAGE -25 -29 -30 -32 VOLTS 
PEAK GRID TO GRID SIGNAL VOLTAGE 78 86 78 92 VOLTS 
PLATE CURRENT (ZERO SIGNAL) 90 72 60 52 MA. 

PLATE CURRENT (MAXIMUM SIGNAL) 240 240 200 240 MA, 
GRID 2 CURRENT (ZERO SIGNAL) 5 5 5 5 MA. 

GRID 2 CURRENT (MAXIMUM SIGNAL) 10 10 10 10 MA, 
LOAD RESISTANCE (PLATE TO PLATE) 3200 4240 6400 6950 OHMS 

DRIVING POWER (MAXIMUM SIGNAL) APPROX. 0.2 0.2 0.1 0.2 WATT 
POWER OUTPUT APPROX. 55 75 80 120 WATTS 

RF POWER AMPLIFIER (CLASS B TELEPHONY) 

SINGLE TUBE - 100 MODULATION OF DRIVER STAGE 

PLATE VOLTAGE 400 500 600 750 VOLTS 

GRID 2 VOLTAGE 250 250 250 300 VOLTS 
GRID 1 VOLTAGE -25 -25 -25 -35 VOLTS 

PEAK SIGNAL VOLTAGE 30 30 20 27 VOLTS 

PLATE CURRENT 75 75 62.5 60 MA. 

GRID 2 CURRENT 4 4 3 3 MA. 

GRID 1 CURRENT APPROX. 0 0 0 0 MA, 

DRIVING POWER APPROX. 0.25 0.25 0.2 0.12 NATT 

POWER OUTPUT APPROX. 9 12.5 12.5 1.5 WATTS 

RF POWER Ai MPLIFIER (CLASS C TELEPHONY) 

SINGLE'TUBE - 100 PLATE MODULATION 

PLATE VOLTAGE 325 400 475 600 VOLTS 

GRID 2 VOLTAGE 225 225 225 275 VOLTS 

GRID 2 DROPPING RESISTOR 20000 30000 50000 50000 OHMS 

GRID 1 VOLTAGE -75 -80 -85 -90 VOLTS 

GRID LEAK RESISTOR 25000 22800 21300 22500 OHMS 

PEAK SIGNAL VOLTAGE 90 95 110 115 VOLTS 

PLATE CURRENT 80 80 83 100 MA, 

GRID 2 CURRENT 5 5.75 5 6.5 MA. 

GRID CURRENT APPROX. 3 3.5 4 4 MA. 

DRIVING POWER APPRO X, 0.25 C`.3 0.4 0.4 WATT 

POWER OUTPUT APPROX. 17.5 22.5 27.5 42.5 WATTS 

i 
RF POWER AMPLIFIER OR OSCILLATOR(CLASS CTELEGRAPHY) 

SINGLE TUBE KEY DOWN UNMODULATED CONDITION 

PLATE VOLTAGE 400 500 600 750 VOLTS 

GRID 2 VOLTAGE 250 250 250 250 VOLTS 
GRID 2 DROPPING RESISTOR 20000 42000 50000 85000 OHMS 

GRID 1 VOLTAGE -45 -45 -45 -45 VOLTS 

PEAK SIGNAL VOLTAGE 65 65 65 65 VOLTS 

PLATE CURRENT 100 100 100 100 MA. 

GRID 2 CURRENT 7.5 6.0 7.0 6.0 MA. 

GRID CURRENT APPRO X. 3.5 3.5 3.5 3.5 MA. 
DRIVING POWER APPROX. 0.2 0.2 0.2 0.2 WATT 

POWER OUTPUT APPROX. 25 30 40 50 WATTS 

TUNG-SOL ELECTRIC INL.~ ELECTRON TUBE DI VISION S BLOOMFI ELD. NEW JERSEY. U.S.A., MARCH 1. 1964 PLATE W6507 




