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PRINTED IN L. 8. A,

TENTATIVE DATA 1264
p TUNG-SOL ~

TRIODE
MINIATURE TYPE

3
a
l’mx, COATED UNIPOTENTIAL CATHODE
] 2 % : HEATER
5. mx[ 12.6 VOLTS 0.15 AMP.
2 05 AC OR DC
8
MAX. ANY MOUNTING POSITION
T
BOTTOM VIEW
Guss BULB MINIATURE BUTTON
7 PIN BASE
68G

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

WITHOUT

TH 5
SHIELD SHIELD'
GRID TO PLATE 3.4 3.4 1IR3
INPUT 2.0 2.6 upf
OUTPUT 0.9 B2 V183
AWIT" SHIELD #308 CONNECTED TO CATHODE.
INTERPRETED ACCORDING TO RMA STANDARD M8-210
DESIGN CENTER VALUES
HEATER VOLTAGE 12.6 VOLTS
MAXIMUM HEATER—CATHODE VOLTAGF 190 VOLTS
MAXIMUM PLATE VOLTAGE 300 VOLTS
MAXIMUM PLATE DISSIPATION 2.5 WATTS
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
HEATER VOLTAGE 12.6 12.6 VOLTS
HEATER CURRENT 0.15 0.15 AMP .
PLATE VOLTAGE 90 250 VOLTS
GRID VOLTAGE 0 -8 VOLTS
PLATE CURRENT 10 9 MA .
TRANSCONDUCTANCE 3 000 2 600 UMHOS
AMPLIFICATION FACTOR 20 20
GRID VOLTAGE FOR 10 MA. PLATE CURRENT =T =18 VOLTS
e =

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK, NEW JERSEY, U.S.A. JuLy 1, 1953 PLATE #3277



o

prisy

e
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TENTATIVE DATA I2GA6

-

R

TUNG-SOL e

HEPTODE
MINIATURE TYPE

¥
4
MAX COATED UNIPOTENTIAL CATHODE

HEATER

12.6 VOLTS 0.15 AMP.
AC OR DC

ANY MOUNTING POSITION

BOTTOM VIEW
GLASS BULB MINIATURE B UTTON
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 WITHOUT

SHIELD SHIELD
GRID #3 TO ALL 8.0 8.0 ppf
PLATE TO'ALL 13 8.0 ppf
GRID #1 TO ALL 5.0 5.0 upf
CATHODE TO ALL EXCEPT GRID #1 20 15 ppf
GRID #3 TO PLATE, MAX. 0.25 0.3 upf
GRID #1 TO GRID #3 , MAX. 0.15 045 u#f
GRID #1 TO PLATE, MAX. 0.05 0.1 ppf
GRID #1 TO CATHODE 2.5 2.5 J;

RATINGS
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM

HEATER VOLTAGEB 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
MAXIMUM HEATER-CATHODE VOL TAGE:

HEATER POSITIVE WITH RESPECT TO CATHODE 16 VOL TS

HEATER NEGATIVE WITH RESPECT TO CATHODE 16 VOLTS
MAXIMUM GRID #3 CIRCUIT RESISTANCE 10 MEG.

AWITH EXTERNAL SHIELD 316 CONNECTED TOPIN 2.
CONTINUED ON FOLLOWING PAGE

—

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW UERSEY, U.S.A., JUNE 1, 1960 PLATE #5879




I12GA6 TENTATIVE

DATA

[ TUNG-SOL

CONTINUED FROM PRECEDING PAGE
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CONVERTER SERVICE

HEATER VOLTAGE 12.6
HEATER CURRENT 0.15
PLATE VOLTAGE 12.6
SCREEN VOL TAGE 12.6
GRID #3 SUPPLY VOLTAGE 0
GRID #3 RESISTOR (BYPASSED) 2.2
GRID #1 VOLTAGE, RMS, APPROX. 1.6
GRID #1 RESISTOR 33000
PLATE RESISTANCE, APPROX. 1.0
CONVERSION TRANSCONDUCTANCE 140
PLATE CURRENT 0.30
SCREEN CURRENT 0.80
GRID #1 CURRENT 0.060
GRID #3 VOLTAGE, APPROX.

Ge =5 uMHOS -3
GRID #3 VOLTAGE, APPROX.

Gc = 20 pMHOS -2.5

OSCILLATOR CHARACTERISTICS = NOT OSCILLATING

PLATE VOLTAGE 12.6
SCREEN, CONNECTED TO PLATE
SCREEN VOLTAGE 0
GRID #3 VOLTAGE 0
AMPLIF ICATION FACTOR® 9.0
TRANSCONDUCTANCE® 2400
CATHODE CURRENT 3.6
GRID #1 VOLTAGE, APPROX.

Ib =10 pAMPS. -3.3

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 PROBABLE 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 AUTOMOSILE SERVICE FROM A 12 VOLT SOURCE, UNDER NO CIRCUMSTANCES SHOULD THE
HEATER VOLTAGE BE LESS THAN 10.0 VOLTS OR MORE THAN 15.9 VOLTS. THESE EXTREME VARIATIONS IN
HEATER VOLTAGE MAY BE TOLERATED FOR SHORT PERIODS: HOWEVER, OPERAT |ON AT OR NEAR THESE ABSO-
LUTE LIMITS IN HEATER VOLTAGE NECESSARILY INVOLVES SACRIF ICE
VOLTAGE AND IN LIFE EXPECTANCY AT HIGH HEATER VOLTAGE
CANTLY INCREASED WITH INMPROVED SUPPLY-VOLTAGE REGULATION.

C

BETWEEN GRID #1 AND GRID NUMBERS 2 & 4 CONNECTED TO PLATE.

IN PERFORMANCE AT LOW HEATER-
EQUIPMENT RELIABILITY CAN BE SIGNIFI-

)

VOLTS
AMP.
VOLTS
VOL TS
VOL TS
MEG.
VOLTS
OHMS
MEG.
MMHOS
MA.
MA.
MA.

VOL TS

VOL TS

VOLTS

VOLTS
VOL TS

HMHOS
MA.

VOL TS




PRAINTED IN V. 6. A.

TENTATIVE DATA

(

—

12GC6

TUNG-SOL

PENTODE
L&
MAX.
HEATER
35 12.6 VOLTS 0.6 AMP
T2 |43
i6
»
4z
MAX. ANY MOUNTING POSITION
GLASS BULB

THE 12GC6 IS A HEATER CATHODE TYPE BEAM PENTODE DESIGNED FOR USE AS A
HORIZONTAL DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS. IT HAS EXTREMELY
HIGH PERVEANCE, 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 THE6GCS.

DIRECT INTERELECTRODE CAPACITANCES

GRID #1 TO PLATE: (G1 TO P)
INPUT: G1 TO ( HtK+G2+B.P)
OUTPUT: P TO (H+K+G2+B.P.)

RATINGS

BOTTOM VIEW
SHORT MEDIUM OCTAL
WITH EXTERNAL BARRIERS

8JX

0.55
15
7.0

INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM

HORIZONTAL DEFLECTION AMF’LIFIERA

HEATER VOLTAGE

MAXIMUM PLATE SUPPLY VOLTAGE (BOOST+DC POWER SUPPLY)

MAXIMUM GRID #2 VOLTAGE
MAXIMUM PLATE DISSIPATIONB
MAXIMUM GRID #2 DISSIPATION
MAXIMUM AVERAGE CATHODE CURRENT
MAXIMUM PEAK CATHODE CURRENT
MAXIMUM PEAK POSITIVE PLATE VOLTAGE
MAXIMUMPEAK NEGATIVE PLATE VOLTAGE
MAXIMUM PEAK NEGATIVE GRID #1 VOLTAGE
MAXIMUM GRID #1 CIRCUIT RESISTANCE
MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT)
MAXIMUM HEATER-CATHODE VOLTAGE:
HEATERNEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK
HEATER POSITIVE WITH RESPECT TO CATHODE
DC
TOTAL DC AND PEAK
HEATER WARM-UP TIME*

12.6
770
220

17.5

4.5
175
550

6500
1500

1.0
220
200
100

200
11.0

ppf
ppf

VOLTS
VOLTS
VOLTS
WATTS
WATTS
MA.
MA.
VOLTS
VOLTS
VOL TS
MEG.
°C

VOLTS
VOLTS

VOLTS
SECONDS

i

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A.

FEBRUARY 1, 1960

PLATE #5777



12GC6 TENTATIVE DATA
r TUNG-SOL —

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 150 VOLTS
GRID #1 VOLTAGE -22.5 VOLTS
PLATE CURRENT 75 MA.
GRID #2 CURRENT 2.4 MA.
TRIODE AMPLIFICATION FACTORC 4.1
TRANSCONDUCTANCE 6600 EMHOS
PLATE RESISTANCE 20000 OHMS
GRID #1 VOLTAGE (APPROX.) FOR Ib= 1 MA. (APPROX.) -46 VOLTS
ZERO-BIAS: WITH Eb=60 V., AND Ec2 = 150 V.(INSTANTANEOUS VALUE)

PLATE CURRENT 345 MA.

GRID #2 CURRENT 30 MA.
CUTOFF: FOR Ib= 1MA. WITH E}, =5000 V.,

AND Ec2 =150 V (APPROX. VALUE) =100 VOLTS

A. FOR OPERATION IN A 525 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. Eb=Ec2=150 yOLTS.

DESIGN-MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS
APPLICABLE TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY 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 SO 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 TO THE HEATER TEST VOLTAGE (V).

E = 50 Volts (RMS or DC) R

7,510.0 Volts (RMS or DC) HEATER OF
5 TUBE UNDER

R = 63 Ohms Teer




PRNTED MU 5. 4.

)

-

I2GES

TUNG-SOL

BEAM PENTODE
COMPACTRON

|, 1:563" |
MAX COATED UNIPOTENTIAL CATHODE

m FOR HORIZONTAL—DEFLECT ION

Ap— AMPLIFIER APPLICATIONS IN
MAX T.V. RECEIVERS

T~ie

2.875"
MAX ANY MOUNTING POSITION

|

GLASS BULB
BUTTON
12 PIN BASE E12-T4

OUTLINE DRAWING
JEDEC 12-56

THE 12GES 1S A BEAM—PUwER FPENTODE IN THE COMPACT 12 PIN

PLIFIER IN TELEVISION RECEIVERS.

BOTTOM VIEW

BASING DIAGRAM

EXCEPT FOF HEATER CHARACTERISTICS AND HEATER WARM-UP TIME,

IDENTICAL TO THE 6GEH.

DIRECT INTERELECTRODE CAPACITANCES - appPrOX.

WITHOUT EXTERNAL SHIELD"

GRID #4 TO PLATE: (G4 TO P)
INPUT: G4 TO (H*tk*tG2tB.P.)
ouTPUT: P TO (ntk*e2*s.P.)

HEATER CHARACTERISTICS AND RATINGS

DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-23

b
[N}

AVERAGE CHARACTERISTICS .5 voLTs
HEATER SUPPLY LIMITS!

CURRENT OPERATICN

MAX IMUM HEATER—CATHODE VOLTAGE

HEATER POSITIVE WITH RESPECT TC CATHODB
DC COMPONENT

TOTAL DC AND PEAK
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK

HEATER WARM—UP TIME"

P‘EATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH
0% OF ITS RATED VOLTAGE AFTER APPLYING % TIMES RATEC HEATER VOLTAGE TO A CIRCUIT CONSISTING

OF THE

RESISTANCE.

ECTION AM-
THE; 12GED: 1S
0.34 pf
16 pf
7.9 pf
600 MA .
60040 MA.
100 VOLTS
200 VOLTS
200 VOLTS
11 SECONDS

JEDEC

1289

, T-12 CONSTRUC-
TION. IT IS DESIGNED PRIMARILY FOR USE AS THE HORIZONTAL-DEFL

E TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE ? TIMES THE NOMINAL HEATER OPERATING

_J

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A., JANUARY 1,

1962

PLATE #6368



I2GES

- TUNG-SOL

CONTINUED FROM PRECEDING PAGE

MAXIMUM RATINGS

DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239

HOR | ZONTAL-DEFLECTION AMPLIFIER SERVICE®

DC PLATE—SUPPLY VOLTAGE (BOOST *DC POWER SUPPLY)) 770 VOLTS
PEAK POSITIVE PULSE PLATE VOLTAGE 6500 VOLTS
PEAK NEGATIVE PULSE PLATE VOLTAGE 1500 VOLTS
GRID #2 VOLTAGE 220 VOLTS
NEGATIVE DC GRID #4 VOLTAGE HH VOLTS
PEAK NEGATIVE GRID #4 VOLTAGE 330 VOLTS
PLATE DISSIPATION® 17.5 WATTS
GRID #2 DISSIPATION 35 WATTS
DC CATHODE CURRENT 175 MA.
PEAK CATHODE CURRENT 550 MA .
GRID #4 CIRCUIT RESISTANCE 1.0 ME GOHMS
BULB TEMPERATURE AT HOTTEST POINT 220 °c

TYPICAL OPERATING CHARACTERISTICS
AVERAGE CHARACTERISTICS

PLATE VOLTAGE 60 250 VOLTS
GRID #2 VOLTAGE 150 150 VOLTS
GRID #4 VOLTAGE 0B —22.5 VOLTS
PLATE RESISTANCE, APPROX. 20,000 OHMS
TRANSCONDUCTANCE —_— 6600 HMHOS
PLATE CURRENT 345 75 MA .
GRID #2 CURRENT 33 2.4 MA .
GRID #4 VOLTAGE, APPROX.

Ip = 4.0 MA. -— —u46 VOLTS
TRIODE AMPLIFICATION FACTOR

G2 TIED TO PLATE, Ey “E, =050 Vi,

Boli, T52215 = 4.1

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

A
IN STAGES OPERATING WITH GRID LEAK BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE

MEANS 1S REQUARED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION.

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




TENTATIVE DATA I2GN6

- TUNG-SOL =
PENTODE
MINIATURE TYPE
3"
Lq—:;—a1
MAX
? f COATED UNIPOTENTIAL CATHODE
) 24L HEATER
g I e 12.6 VOLTS  0.15 AMP.
TS5 | o
M%x AC OR DC
ANY MOUNTING POSITION
BOTTOM VIEW
MINIATURE BUTTON
GLASS BULB OIS
TFW
THE 12GN6 IS A REMOTE—CUTOFF PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION.
IT IS DESIGNED PRIMARILY FOR USE AS A HIGH GAIN R.F. OR |.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 W ITHOUT
SHIELD SHIELD
GRID #4 TO PLATE (MAX.) .0035 .0035 e f
INPUT Bu5 5.5 it £
ouTPUT 5H.H 5.0 s f
COUPLING DIODE PLATE TO GRID (MAX.) .05 .0p w f
NITN EXTERNAL SHIELD #316 CONNECTED TO PIN 2.
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
HEATER VOLTAGE 12.6 VOLTS
MAX IMUM PLATE VOLTAGE 300 VOLTS
MAX IMUM SCREEN—SUPPLY VOLTAGE 300 VOLTS
MAX IMUM POSITIVE GRID #4 VOLTAGE 0 VOLTS
MAX IMUM NEGATIVE GRID #4 VOL1AGE 50 VOLTS
MAX IMUM PLATE DISSIPATION 3.0 WATTS
MAX | 4UM SCREEN DISSIPATION 0.6 WATTS
MAY IMUM DIODE CURRENT (CONTINUOUS OPERATION) 1.0 MA .
MA < IMUM HEATER—CATHODE VOLTAGE:
HEATER POSITIVE WITH RESPECT TO CATHODE
DC COMPONENT — VOLTS
TOTAL DC PLUS PEAK 100 VOLTS
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC PLUS PEAK 100 voLTs
CONTINUED ON FOLLOWING PAGE
- il

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A., AUGUST 1, 1960 PLATE #5957



12GN6 TENTATIVE DATA
- TUNG-SOL N

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A; AMPLIFIER

HEATER VOLTAGE 12.6 VOLTS
HEATER CURRENT 0.156 AMP .
PLATE VOLTAGE 100 250 VOLTS
SUPPRESSOR, CONNECTED TO CATHODE AT SOCKET

SCREEN VOLTAGE 100 100 VOLTS
CATHODE—BIAS RESISTOR 68 68 OHMS
PLATE RESISTANCE (APPROX.) 0.25 1.0 MEGOHMS
TRANSCONDUCTANCE 4300 4400 UMHOS
PLATE CURRENT 10.8 L MA.
SCREEN CURRENT 4.4 4.2 MA.

GRID #4 VOLTAGE (APPROX.)
Gp = 40 UMHOS =10) -20 VOLTS
AVERAGE DIODE CURRENT AT 40V D.C. 15 1.5 MA.




PRINTED N V. §. A.

12GW6

—

TUNG-SOL ~

BEAM PENTODE

IMSAG)%A MINIATURE
CAP CI-3 G2 Gi

P
FOR ole

HOR | ZONTAL—DEFLECT |ON—AMPL I F IER Nc

3688 CIRCUITS IN TELEVISION RECEIVERS

= e e

"KJSa
L ANY MOUNTING POSITION

I - BOTTOM VIEW
PIN #3 1S OMITTED WHEN B5-190 BASE IS USED BASING DIAGRAM

GLASS BULB
JEDEC 6AM

SHORT MEDIUM SHELL
5 OR 6 PIN OCTAL WITH
EXTERNAL BARRIERS
STYLE B: B6-122 OR B5-190

THE 10GW6 iS A BEAM POWER PENTODE EMPLOYING A T-12 ENVFIOPE. IT IS DE-
SIGNED ESPECIALLY FOR USE IN HORIZONTAL-DEFLECTION—AMPLIFIER CIRCUITS OF
TELEVISION RECEIVERS WHICH OPERATE WITH LOW PLATE SUPPLY VO! TAGES.

DIRECT INTERELECTRODE CAPACITANCES - arprOX.

WITHOUT EXTERNAL SHIELD

GRID #4 TO PLATE 0.5 pf
GRID #4 TO CATHODE, GRID #3, GRID #2 & HEATER 17 pf
PLATE TO CATHODE, GRID #3, GRID #2 & HEATER 7 pf

HEATER CHARACTERISTICS AND RATINGS

DESAGN MAXIMUM VALUES - SEE EI!A STANDARD RS5-239

AVERAGE CHARACTERISTICS 12.6 VOLTS 600 MA.
HEATER WARM—UP TIME* 11 SECONDS
HEATER SUPPLY LIMITS:

CURRENT OPERATION 600+ 40 MA.
MAXIMUM PEAK HEATER—CATHODE VOLTAGE:

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS

HEATER POSITIVE WITH RESPECT TO CATHODE 2004 VOLTS

MAXIMUM RATINGS

DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239

HOR | ZONTAL-DEFLECTION AMPLIFIER

DC PLATE—SUPPLY VOLTAGE (BOOST *DC 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 #4 VOLTAGE =hb VOLTS

CONTINUED ON FOLLOWING PAGE

i

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A. JUNE 1, 1963 FPLATE #6739




12GWe6

CONTINUED FROM PRECEDING PAGE

MAXIMUM RATINGS=-cownT'p.

DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS=-239

PEAK NEGATIVE—PULSE GRID #4 VOLTAGE 330 VOLTS
CATHODE CURRENT:

PEAK 550 MA.
AVERAGE 175 MA .
PLATE D15SIPATIONC 1.5 WATTS
GRID #2 INPUT 3.5 WATTS

BULB TEMPERATURE (AT HOTTEST POINT ON BULB SURFACE) 24 e

MAXIMUM CIRCUIT VALUES:
(-
GRID #4 CIRCUIT RESISTANCE 1.0 ME GOHM

CHARACTERISTICS
CLASS Aq AMPL IF IER

PLATE VOLTAGE 60 250 VOLTS
GRID #2 VOLTAGE 150 150 VOLTS
GRID #4 VOLTAGE 0 -22.5 VOLTS

MU—FACTOR, GRID #2 TO GRID #4 WITH PLATE
CONNECTED TO GRID #2, PLATE VOLTS =
GRID #2 VOLTS =450, AND GRID #4 VOLTS

=-29.5 - 4.4
PLATE RESISTANCE (APPROX.) — 15000 OHMS
TRANSCONDUCTANCE — 7100 HUMHOS
PLATE CURRENT —390P 70 MA .
GRID #2 CURRENT 52D 2 . MA .
GRID #4 VOLTAGE (APPROX.) FOR

PLATE CURRENT OF 4 MA. 42 VOLTS

*HEATER 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 HEATER VOLTAGE TO A CIRCUIT CONSISTING
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.

A
THE DC COMPONENT MUST NOT EXCEED 100 VOLTS.

FOR OPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD 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 CYCLE 1S 10 MICROSECONDS.

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

D
THESE VALUES CAN BE MEASURED BY A METHOD INVOLVING A RECURRENT WAVE FORM SUCH THAT THE CATHODE
CURRENT WILL BE KEPT WITHIN RATINGS IN ORDER TO PREVENT DAMAGE TO THE TUBE.

L —> INDICATES A CHANGE.




PaInTE® ™ V. 8. 4.

TENTATIVE DATA 12H4

(

\—

TUNG-SOL
TRIODE
2 MINIATURE TYPE
ry
MAX. COATED UNIPOTENTIAL CATHODE
3 HEATER
: 25 12.6 VOLTS 6.3 VOLTS
T-51 MAX‘ 0.15 AMP. 0.3 AMP.
2 |5 AC OR DC
]
MAX ANY MOUNTING POSITION
il l
BOTTOM VIEW
Guss BULB MINIATURE BUTTON
7 PIN BASE
T0W

THE 12HU4 JS 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 TOHIGH FREQUENCY
SERVICE.

DIRECT INTERELECTRODE CAPACITANCES

WITH ,  WITHOUT
SHIELD SHIELD
GRID TO PLATE 3.4 3.4 M f
INPUT 2:6 2.4 VT3
OUTPUT = B2l 0.9 M f
A.“)NIELI) #316 CONNECTED TO CATHODE.
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
DESIGN CENTER VALUES
HEATER VOLTAGE 12.6 VOLTS
MAX IMUM HEATER—CATHODE VOLTAGE 190 VOLTS
MAX IMUM PLATE VOLTAGE 300 VOLTS
MAXIMUM PLATE DISSIPATION 2.5 WATTS
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
HEATER VOLTAGE 12.6 12:6 VOLTS
HEATER CURRENT 0.15 0.15 AMP.
DC PLATE VOLTAGE 90 250 VOLTS
DC GRID VOLTAGE 6] -8 VOLTS
PLATE CURRENT 10 9 MA .
TRANSCONDUCTANCE 3 000 2 600 UMHOS
AMPL IFICATION FACTOR 20 20
GRID VOLTAGE FOR 40 MA. PLATE CURRENT = -18 VOLTS

SIMILAR TYPE REFERENCE: FKlectrically similar to 1/2 of type 6SK7GT.

—»INDICATES A CHANGE.

e
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TENTATIVE DATA 12J8

r

Y

TUNG-SOL ~

DOUBLE-DIODE-TETRODE
MINIATURE TYPE

COATED UNIPOTENTIAL CATHODE

HEATER
12,6 VOLTS 0.325 AMP. «—
AC OR DC

ANY MOUNTING POSITION

GLASS BULB BOTTOM VIEW

MINIATURE BUTTON
9 PIN BASE

96C

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 INTERELECTRODE CAPACITANCES

WITHOUT EXTERNAL SHIELD

TETRODE
GRID TO PLATE C.70 + puuf
INPUT: G4 TO (H+TK+G2) 10.5 < uuf
OUTPUT: P TO (HtTK+G2) 4.4+ puf

o f
#2 DIODE PLATE TO TETRODE GRID #4 (MAX.) 0.015 e f
#4 DIODE PLATE TO TETRODE GRID #4 (MAX.) 0.04 s f
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM

HEATER VOLTAGE" 12.6 VOLTS
MAX IMUM HEATER—CATHODE VOLTAGE

HEATER POSITIVE WITH RESPECT TO CATHODE 30 VOLTS

HEATER NEGATIVE WITH RESPECT TO CATHODE 30 VOLTS
MAX IMUM PLATE VOLTAGE 30 VOLTS
MAX IMUM GRID #2 VOLTAGE 30 VOLTS
MAXIMUM GRID #4 RESISTANCE 10 ME G OHMS
MAX IMUM AVERAGE DIODE CURRENT (EACH DIODE) 5.0 MA.

ATNIS TUBE IS INTENDED TO BE USED IN AUTOMOTIVE SERVICE FROM A NOMINAL 12 VOLT BATTERY SOURCE.
THE HEATER 1S 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 SAFETY FACTOR SUCH
THAT THE TUBE WILL WITHSTAND THE WIDE VARIATION IN SUPPLY VOLTAGES.

—» INDICATES A CHANGE.

CONTINUED ON FOLLOWING PAGE

=
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12J8 e TENTATIVE DATE

( TUNG-SOL ~N

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

HEATER VOLTAGE 12,6 VOLTS
HEATER CURRENT 0-3%25 <= aMmp.
GRID #4 VOLTAGE 0 VOLTS
GRID #2 VOLTAGE 12.6 VOLTS
GRID #4 RESISTOR 259 ME GOHMS
GRID #4 RESISTOR BYPASS CONDENSER 1.0 uf
TRANSCONDUCTANCE H 500 «+—  puMHOS
PLATE RESISTANCE (APPROX.) 6 0Q0 «—  OHMS
ZERO SIGNAL PLATE CURRENT 12 «<—  MA.
ZERO SIGNAL GRID #2 CURRENT 1.5 «—  MA.

AF GRID #4 VOLTAGE (RMS) 1.8 VOLTS
LOAD RESISTANCE 2 700 «—  OHMS
MAX IMUM SIGNAL POWER OUTRUT 20 Mw.
TOTAL HARMONIC DISTORTION 5} PERCENT
AVERAGE #4 DIODE CURRENT AT 5 VOLTS DC 8.5 MA .
AVERAGE #2 DIODE CURRENT AT 5 VOLTS DC 12,0 MA .




PAIKTEO IN V. 8. A.

N

12JN6

TUNG-SOL

PENTODE
COMPACTRON
1.563" _|
~— MAX
/ﬁ BEAM PENTODE
FOR
2.500" HORIZONTAL-DEFLECTION
T=12 MAX
AMPLIFIER APPLICATIONS
2.875" IN TV RECEIVERS
AX

COATED UNIPOTENTIAL CATHODE

ANY MOUNTING POSITION
GLASS BULB
12 PIN BASE E12-74
OUTLINE DRAWING
JEDEC 12-56

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: G1 TO P
INPUT: G1 TO(H+K+G2+G3)
OUTPUT: P TO( H + K +62 % G3 )

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

AVERAGE CHARACTERISTICS 12,6 VOLTS
HEATER WARM-UP TIME

LIMITS OF SUPPLIED CURRENT
MAXIMUM HEATER - CATHODE VOLTAGE:

HEATER NEG. W/ RESPECT TO CATHODE
TOTAL DC AND PEAK

HEATER POS. W/ RESPECT TO CATHODE
DC
TOTAL DC AND PEAK

CONTINUED ON FOLLOWING PAGE

BOTTOM VIEW
BASING DIAGRAM
JEDEC 12FK

0.34

7.0

600

600 * 40

pf
pf

VOLTS

VOLTS
VOLTS

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A., APRIL 1, 1964
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I2JN6

r TUNG-SOL

CONTINUED FROM PRECEDING PAGE

MAXIMUM RATINGS
DESIGN MAXIMUM RATINGS « SEE EIA STANDARD RS$-239
HORIZONTAL-DEFLECTION AMPLIFIER SERVICE

DC PLATE - SUPPLY VOLTAGE ( BOOST + DC POWER SUPPLY ).
PEAK POSITIVE PULSE PLATE VOLTAGE

PEAK NEGATIVE PULSE PLATE VOLTAGE
POSITIVE DC GRID 3 VOLTAGE

GRID 2 VOLTAGE

NEGATIVE DC GRID 1 VOLTAGE

PEAK NEGATIVE GRID 1 VOLTAGE
PLATE DISSIPATION A

GRID 2 DISSIPATION

DC CATHODE CURRENT

PEAK CATHODE CURRENT

GRID 1 CIRCUIT RESISTANCE
BULB TEMPERATURE AT HOTTEST POINT

770
6,500

1,500
70
220
55
330
17.5
3.5
175
550

220

VOLTS
VOLTS

VOLTS
VOLTS
VOLTS
VOLTS
VOLTS
WATTS
WATTS
MA,

MA,

MEGOHMS
Y&

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
GRID 3 - CONNECTED TO CATHODE AT SOCKET

GRID 2 VOLTAGE 150 150 150
GRID 1 VOLTAGE = oB -22.5
PLATE CURRENT = 345 65
GRID 2 CURRENT = 27 1.8
TRANSCONDUCTANCE = = 7,300
PLATE RESISTANCE - APPROX. - = 18,000
GRID 1 VOLTAGE AT I, =1.0 MA, - APPROX, -100 = -2
TRIODE AMPLIFICATION FACTOR € = = a4
B - APPLIED FOR SHORT INTERVAL (2 SECONDS ) SO AS NOT TO DAMAGE TUBE.

C - TRIODE CONNECTION ( GRID 2 TIED TO PLATE ) WITH Eb:Ecz: 150 VOLTS AND Ecl_

VOLTS

VOLTS
VOLTS
MA.
MA.
HMHOS
OHMS

VOLTS

=22.5 VOLTS




FRINTED 1INV S, A,

12JN6

Al AVERAGE
| ] CHARACTERISTICS
{FTLEN Eep= 150 VOLTS
'l | | GRID3 TIED TO CATHODE !
| o b
1 =C —_
40 40 }ll ! __\b__.—-—
i : 1 "
RN
vy
@ w ] |[A
Wy & soplt} ) ==E3
3 = 1] —t1
-1 A
= s TP
5 2 J-V‘ ] M
— e \\ _‘P_———
= 20 m p0oftH T ==
2 < W \ >"'""f—/ =
) : ) ﬂﬁ(:\ N2 E,El =0\, 15
| ey N el
10 00 o B i X -20
N \\ ES — — J I
E B =10 25
LmEENNERRESE - T
— N o f— -20 e E S =3 -\)O
0 ~ = -25 =307 _40
0 100 200 300 400 5
PLATE VOLTS
AVERAGE
‘o - CHARACTERISTICS
E.y=0VOLTS
WY “ GRID 3
\ 1A TIED TO CATHODE N Eess 200 V
TN T T+ 1
1 —
w v ‘ \ -2c
@ 50 soc\ A 175
E E \ ‘ ) =T
z e A X
- 2 \ RNV 150
i ; ! ‘J N L S L
Tz NN LA 125
“ . 8 T = = B, =20V. 7|
o 5% 254‘-{ ] B e b | 7 SO (|
[ -] W T Y ~— 1100
© o \ \ P : - SR
| ~ | 7
e ——— S =~y o SIL T
S 4 = - |_50
A = =~""1e5. 125,
\r--,__ _______-L 75[
0 0 L T T T ==t = = [T =50
0 100 200 300 400
PLATE VOLTS

TUNG=SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A., APRIL 1, 1964 PLATE #6883 ’ e
LATE # : &



12JN6

AVERAGE TRANSFER I | -
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PRINTED 1N V. 6. 4.

12K5
- TUNG-SOL ~

TETRODE
MINIATURE TYPE
¥
rmx. COATED UNIPOTENTIAL CATHODE
23 HEATER
9‘ 12,6 VOLTS  0.40 AMP.
.51 | Max
2| | AC OR DC
2F
MAX ANY MOUNTING POSITION
WU l
: BOTTOM VIEW
GLASS BULB
MINIATURE BUTTON
9 PIN BASE ET-1 BASING DIAGRAM
OUTLINE DRAWING JEDEC T7FD
JEDEC 5-3

THE 12K5 IS A TETRODE WITH A UNIPOTENTIAL CATHODE I[N 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*tHtG1) 13.0 pf
OUTPUT: P TO (KtHtG4) 148 pf
GRID TO PLATE: G2 TO P 13:0 pf
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
HEATER VOLTAGE 12.6 VOLTS
MAX IMUM PLATE VOLTAGE 30 VOLTS
MAX IMUM POSITIVE GRID #4 VOLTAGE (ABS. MAX.) 16 VOLTS
MAX IMUM NEGATIVE GRID #2 VOLTAGE 20 VOLTS
MAX IMUM GRID #2 CIRCUIT RESISTANCE 10 MEGOHMS
MAX IMUM HEATER—CATHODE VOLTAGE £30 VOLTS
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A] AMPLIFIER — SINGLE TUBE
PLATE VOLTAGE 12.6 VOLTS
GRID #2 (CONTROL GRID) VOLTAGE B =Q.5 VOLTS
GRID #4 (SPACE—CHARGE GRID) VOLTAGE 12.6 VOLTS
PLATE CURRENT 40 MA .
GRID #4 (SPACE—CHARGE GRID) CURRENT 75 MA .
PLATE RESISTANCE 480 OHMS
AMPL IFICATION FACTORC =2
TRANSCONDUCTANCEC 15 000 HMHOS

'INDICATES AN ADDITION.
CONTINUED ON FOLLOWING PAGE
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I12KS

s TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS - conT'p.
TYPICAL OPERATION
CLASS Ay AMPLIFIER — SINGLE TUBE

HEATER VOLTAGE 12.6 VOLTS
PLATE VOLTAGE 12.6 VOLTS
GRID #2 (CONTROL GRID) VOLTAGEP =2.0 VOLTS
GRID #4 (SPACE—CHARGE GRID) VOLTAGE 12.6 VOLTS
PEAK AF GRID #2 VOLTAGE 2,5 VOLTS
AF SIGNAL SQURCE RESISTANCE 100 000 OHMS
LOAD RESISTANCE 800 OHMS
PLATE CURRENT 8.0 MA .
GRID #4 (SPACE—CHARGE GRID) CURRENT 75 MA .
TOTAL HARMONIC DISTORTION (MAX.) 10 PERCENT
POWER OUTPUT 40 MW,

ATHIS TUBE IS INTENDED TO BE USED IN AUTOMOTIVE SERVICE FROM A NOMINAL 12 VOLT BATTERY SOURCE.
THE HEATER |S 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 SAFETY FACTOR SUCH THAT
THE TUBE WILL WITHSTAND THE WIDE VARIATION IN SUPPLY VOLTAGES.

BAVERAGE CONTACT POTENTIAL DEVELOPED ACROSS A 2.2 MEGOHM RESISTOR.

CFROM GRID #2 TO PLATE

DOBTAINED ACROSS A 2.2 MEG. RESISTOR BY GRID #2 RECTIFICATION INWHICH CASE THE ZERO SIGNAL PLATE
CURRENT 1S APPROXIMATELY 40 MA.




TENTATIVE DATA

PmmrIo MY 8. A

D

12L6GT

' TUNG-SOL -~
BEAM PENTODE
COATED UNIPOTENTIAL CATHODE.
HEATER
12.6 VOLTS 0.6 AMP.
i 1 AC OR DC
_J' ANY MOUNTING POSITION
[
WU | - BOTTOM VIEW
L 9 SMALL WAFER
13 7 PIN OCTAL
MAX 75
GLASS BULB
THE 12L6GT IS A BEAM PENTODE DESI.GNED 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, |TS CHARACTER-
ISTICS ARE IDENTICAL TO THE 25L6GT.
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
HEATER VOLTAGE 12.6 VOLTS
MAX IMUM PEAK HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 300 VOLTS"
HEATER POS!TIVE WITH RESPECT TO CATHODE
DC 100 VOLTS
TOTAL DC AND PEAK 200 VOLTS
MAX IMUM PLATE VOLTAGE 200 VOLTS
MAX IMUM GRID #2 VOLTAGE 125 VOLTS
MAX IMUM PLATE DISSIPATION 10 WATTS
MAX IMUM GRID #2 DISSIPATION 1.25 WATTS
MAX IMUM GRID #4 CIRCUIT RESISTANCE (FIXED BIAS) 0.1 ME GOHMS
MAXIMUM GRID #4 CIRCUIT RESISTANCE (SELF BIAS) 0.5 ME GOHMS
HEATER WARM—UP TIME (APPROX.)* 11.0 SECONDS
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER
HEATER VOLTAGE 12.6 12.6 voLTs
HEATER CURRENT 0.6 0.6 AmP,
PLATE VOLTAGE 110 200 VoL TS
GRID #2 VOLTAGE 110 125 VOLTS
GRID #1 VOLTAGE =75 0 VOLTS
CATHODE BIAS RESISTOR 0 180 OHMS
PEAK AF GRID #4 VOLTAGE 7.5 8.5 VOLTS
PLATE RESISTANCE (APPROX.) 13 000 28 000 OHMS
TRANSCONDUCTANCE 8 000 8 000 UMHOS
ZERO—SIGNAL PLATE CURRENT 49 46 MA.
MAX IMUM—S 1 GNAL PLATE CURRENT 50 47 MA .
ZERO—SIGNAL GRID #2 CURRENT 4 252 MA .
MAX IMUM—S I GNAL GRID #2 CHURRENT 10 8.5 MA .
LOAD RESISTANCE 2 000 4 000 OHMS
TOTAL HARMONIC DISTORTION (APPROX.) 10 10 PERCENT
POWER OUTPUT 21 3.8 WATTS
*MEATER 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 HEATER VOLTAGE TO A CIRCUIT CONSISTING
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING
RES!ISTANCE.
\__ —» inDICATES 4 CHANGE. e’
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PAINTED IN U. 8. A,

PLATE
2064

AUG. 2,
1948

(6567,65676T)12S5G7

TUNG-SOL e

PENTODE
s
-—|3-2 -
MAX
— 1 COATED UNIPOTENTIAL CATHODE
MT8 o] HEATER
AT 12.6 VOLTS 150 MA.
e AC OR DC
| MAX o
i)
; ANY MOUNTING POSITION
i S8 SR |
(- T
Nk BOTTOM VIEW
SMALL WAFER
METAL SHELL 8 PIN OCTAL

THE 12SG7 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

12567

GRID TO PLATE: (G TO P) MAX. 0.003 upf
INPUTZ Gy TO (H4K&G34G5) 8.5 e f
OUTPUT: P TO (HHK&G3+G5) i Hpf

A WITH SHELL CONNECTED TO CATHODE.

RATINGS
INTERPRETED ACCORDING TO RMA STANDARD M8-210
HEATER VOLTAGE 12,6 VoL TS
MAX IMUM HEATER-CATHODE VOLTAGE 90 VOLTS
MAX IMUM PLATE VOLTAGE 300 VOLTS
MAX IMUM GRID #2 VOLTAGE 200 VOLTS
MAXIMUM GRID #2 3UPPLY VOLTAGE 300 VOLTS
MINIMUM EXTERNAL GRID #4 VOLTAGE ‘0 VOLTS
MAX IMUM PLATE DISSIPATION 5 WATTS
MAX IMUM GRID #2 DISSIPATION 0.6 WATT
CONTINUED ON NEXT PAGE
_J
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12SG7(6SG7, 6SG7G7)
- TUNG-SOL —~

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CLASS A; AMPL IFIER

HEATER VOLTAGE 126 12,6 12.6 VOLTS
HEATER CURRENT 150 150 150 MA .
PLATE VOLTAGE 100 250 250 VOLTS
GRID #2 VOLTAGE 100 125 150 VOLTS
GRID #4 VOLTAGE -1 -1 -2.5 VOLTS
SELF BIAS RESISTOR 90 60 190 OHMS
PLATE RESISTANCE (APPROX.) 0.25 0.9 c ME GOHM
TRANSCONDUCTANCE 4100 470 4000 UMHOS
PLATE CURRENT 8.2 11.8 9.2 MA .
GRID #2 CURRENT 5.2 4.4 3.4 MA .
GRID #4 VOLTAGE (APPROX.) FOR

9n = 40 HMHOS -11.5 -14 L5 voLTs
c

GREATER THAN 1.0 MEGOHM.

PLATE
2065

AUG. 2,
1948

_ )
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12567
PENTODE CONNECTION
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PRINTED IN V. 6. A.
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PAINTEO N V. 8. A,

)

12SN7GT
- TUNG-S0L ~

DOUBLE TRIODE

e 20
| 16
| MAX.
| COATED UNIPOTENTIAL CATHODE
HEATER
T-9 23 12.6 VOLTS 0.3 AMP.
e gw AC OR DC
3
sy ANY MOUNTING POSITION
W BOTTOM VIEW

- INTERMED |ATE SHELL
k*lii _ 8 PIN OCTAL
32 88D

GLASS BULB

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.

DIRECT INTERELECTRODE CAPACITANCES

WITH NO EXTERNAL SHIELD
SECTION 1A secTion 28
3.8 4.0

GRID TO PLATE £
INPUT 2:8 3.0 i f
OUTPUT 0.8 12 i f
ACONNECTED TO PINS 4, 5 AND 6.
BCONNECTED TO PINS 1, 2 AND 3.
INTERPRETED ACCORDING TO DESIGN CENTER SYSTENC
EACH SECTION®
D
cuss a YEFTIEN
AMPL | FIER AMPL | FIER
HEATER VOLTAGE 126 VOLTS
MAX IMUM 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
MAX IMUM PLATE VOLTAGE 300 300 VOLTS
MAX IMUM PEAK POSITIVE PLATE VOLTAGE
(ABSOLUTE MAX |MUM) — 1 200 VOLTS
MAX IMUM PLATE DISSIPATION
EACH PLATE 3ah 3.5 WATTS
BOTH PLATES 5.0 5.0 WATTS
MAX IMUM PEAK NEGATIVE GRID VOLTAGE —_ 250 VOLTS
MAX IMUM CATHODE CURRENT 20 20 MA .
MAX IMUM PEAK CATHODE CURRENT —_— 70 MA .
MAX IMUM GRID CIRCUIT RESISTANCE 1.0 —— ME GOHMS
CATHODE BIAS — 2.2 MEGOHMS

(o}
UNLESS OTHER WISE SPECIFIED.

DFor 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 MUST NOT EXCEED 15% OF ONE SCANNING CYCLE.

—» INDICATES A CHANGE.
CONTINUED ON FOLLOWING PAGE

— _J
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I2SN7GT

-

HEATER VOLTAGE

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

RATINGS — conT'p

INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM

VERTICALE HOR1ZONTALE
DEFLECTION DEFLECTION
OSCILLATOR  OSCILLATOR

12.6

MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 200
HEATER POSITIVE WITH RESPECT TO CATHODE

DC

TOTAL DC AND PEAK

100

MAX IMUM PLATE VOLTAGE 300
MAX IMUM PLATE DISSIPATION

EACH PLATE 3.5
BOTH PLATES 5.0
MAX IMUM PEAK NEGATIVE GRID VOLTAGE 400
MAX IMUM AVERAGE CATHODE CURRENT 20
MAX IMUM PEAK CATHODE CURRENT 70
MAXIMUM GRID CIRCUIT RESISTANCE 2.2

EFOR OPERATION IN A 525-L

200

300
2.2

VOLTS

VOLTS

VOLTS
VOLTS
VOLTS

WATTS
WATTS
VOLTS
MA .

MA .

ME GOHMS

INE, 30-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF ‘GOOD ENGINEERING

PRACTICE FOR TELEVISION BROADCASTING STATIONS; FEDERAL COMMUNICATIONS COMMISSION".
CYCLE OF THE VOLTAGE PULSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE.

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CLASS Ay AMPLIFIER

HEATER VOLTAGE 12
HEATER CURRENT 0
PLATE VOLTAGE 90
GRID VOLTAGE 0
PLATE CURRENT 10
PLATE RESISTANCE (APPROX.) 6 700
TRANSCONDUCTANCE 3 000
AMPL IFICATION FACTOR 20
PLATE CURRENT AT E. = -42.5 VOLTS S
GRID VOLTAGE FOR Iy = 4O MA. (APPROX.) -7.0

THE OUTY

VOLTS
AMP .

VOLTS
VOLTS
MA .

OHMS
UMHOS

MA .
MA .
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I2SN7GT (esSN7GT)

12SN76T
FOR EACH UNIT
— Ef = 12,6 Volts
Ep, = 100 Volts \
L1 50 10| %b | - 20
-
HE SR} \ -
= Q PR—— 1 A 3
LEE ) E o z
L & & / \ / =
~ = =
—w 25 3 5 \ / 0 2
LIS = i V 5
(= -
- 2 E b, // =
g8 2 A g
- 5 7 s \\‘ <
— =
o | L1
a. et
v % =7. 5.0 2. 0
[ GRID VOLTS
12SN76T
FOR EACH UNIT
Ef = 12.6 Volts
Ep = 250 Volts /
Ib /
==l i T
— g 0 20 ’ = 7 20
- g T
- - —
| = a - - / <
y B \ / =
— o =
— = \ o
fe—— L° = -
~ <l \ L
-l
— W 25 3 10 // 03
| | & w A =
E < \‘ / o
— & = = / l-:u
+_' = ——] [
w | —— 5
= - > ——
—] & 0 0 - 0
= -1 -10 -5 0
| GRID VOLTS

PLATE #4115 NOVEMBER 1, 1954 TUNG-SOL ELECTRIC INC.

ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A.



TENTATIVE DATA I2SN7GTA

7

\_

TUNG-SOL -
DOUBLE TRIODE

MAX
COATED UNIPOTENTIAL CATHODE
T-9 3" HEATER
2 | 12.6 VOLTS 0.3 AMP.
MAX L 5
316 AC OR DC
MAX
ANY MOUNTING POSITION
mw— |
9.—_ BOTTOM VIEW
|3—2—’ INTERMED IATE SHELL
M 8 PIN OCTAL
GLASS BULB RAD

THE 12SN7GTA IS A MEDIUM-MU DOUBLE TRIODE SUITABLE FOR USE IN A WIDE
VARIETY OF GENERAL—PURPOSE AMPL|FIER 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

WITH NO EXTERNAL SHIELD TRIODE 1

TRIODE 2
GRID TO PLATE: G TO P 0 3.8 wuu f
INPUT: G TO (H+K) D 2.6 wif
OUTPUT: P TO (H+K) 0.7 0.7 wu f

RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM

EACH UNIT A

VERTICAL

CLASS Ay pEFLECTION

AMPL IFIER AMPLIFIER
HEATER VOLTAGE 2.6 VOLTS
MAX IMUM 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
MAX IMUM PLATE VOLTAGE u50 450 VOLTS
MAX IMUM PEAK POSITIVE PLATE VOLTAGE
(ABSOLUTE MAXIMUM) - 1 500 VOLTS
MAX IMUM PLATE DISSIPATION:
EACH PLATE 5.0 5.08 WATTS
BOTH PLATES 75 Ta5e WATTS
MAX IMUM PEAK NEGATIVE GRID VOLTAGE —_— 250 VOLTS
MAX IMUM AVERAGE CATHODE CURRENT 20 20 MA .
MAX IMUM PEAK CATHODE CURRENT _— 70 MA .
MAXIMUM GRID CIRCUIT RESISTANCE
CATHODE BIAS 140 2.2 ME GOHMS

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

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

CONTINUED ON FOLLOWING PAGE

-
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I2SN7GTA

.

DC

EACH PLATE

CFOR OPERATION IN

HEATER VOLTAG
HEATER CURREN
PLATE VOLTAGE
GRID VOLTAGE

PLATE CURRENT

PLATE RESISTA
TRANSCONDUCTA
PLATE CURRENT
GRID VOLTAGE

—

HEATER VOLTAGE
MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK
HEATER POSITIVE WITH RESPECT TO CATHODE

BOTH PLATES
MAXIMUM PEAK NEGATIVE GRID VOLTAGE
MAX IMUM AVERAGE CATHODE CURRENT
MAX IMUM PEAK CATHODE CURRENT
MAXIMUM GRID CIRCUIT RESISTANCE

A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING
BROADCASTING STATIONS; FEDERAL COMMUNICATIONS
CYCLE OF THE VOLTAGE PULSE NOT TO EXCEED 15% OF A SCANNING CYCLE

PRACTICE FOR TELEVISION

B
T

NCE
NCE

FOR

TUNG-SOL

TENTATIVE DATA

CONTINUED FROM PRECEDING PAGE

RATINGS — conT'D

TOTAL DC AND PEAK
MAX IMUM DC PLATE VOLTAGE
MAX IMUM PLATE DISSIPATION:

vERTICALS  HoR1ZoNTAL®
DEFLECTION DEFLECTION
OSCILLATOR OSCILLATOR

12.6 VOLTS
200 VOLTS
100 VOL TS
200 VOLTS
450 450 VOLTS
540 5.0 WATTS
7.5 75 WATTS
400 600 VOLTS
20 20 MA.
70 300 MA .
58] %) ME GOHMS

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CLASS A, AMPLIFIER — EACH UNIT

AMPLIFICATION FACTOR

(APPROX.)

12.6
0.3
90
0
10
20
6 700
3 000
10

Ip = 40 KA. (APPROX.) =740

~

COMMISSION. THE DUTY

VOLTS
AMP .
250 vOLTS
-8 VOLTS
9 MA .
20
7 700 OHMS
2 600 WUMHOS
9.0 MA .
=18 VOLTS

o

PLATE #4192 DECEMBER 1

1954
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PANTIO IN V. 8. A,

RESISTANCE COUPLED AMPLIFIER

TUNG-SOL

EACH SECTION

I2SN7GTA

Epp = 90 VOLTS

Epp = 180 VOLTS

!

Rp Rs Rg1 Epp = 300 VOLTS

MEG. | MEG. | MEG. Rk GAIN | Eq Rk GAIN| Eo Rk GAIN| Eo
0.1010.1010.10 ] 3900 | 10 | 10| 3600 11 | 20| 3500| 11 | 30
0.10]0.2410.10| 5000 | 11 | 14| 4700 | 12 | 27 | 4400| 12 | 41
0.2410.24 10.10 | 9400 | 11 | 13| 8700 | 11 | 25| 8700 12 | 38
0.24 11 0.51 |10.10 | 21000 [ 14 | 17 [ 11060 | 12 | 32 1000 | 12 | <48
0.51 1 0.51 10.10 | 19000 ] 15 | 18000 12 29 | 18000 12 | 43
0.5111.0 [0.10|24000 | 11 | 1923000 | 12 | 37 |23000| 12 | 54
0.24]0.24 | 10 0 14 | 92 0 16 | 20 0 17 | 28
0.2410.51 | 10 0 14 | 16 0 16 | 28 0 17 | 40
0.5110.51| 10 0 14 | 15 0 15 | 26 0 16 | 38
0.51}11.0 10 0 14 | 19 0 18 | 35 0 16 | 52

E

NO

"

l

2. GAIN MEASURED AT 2.0 VOLTS RMS OUTPUT.

3- FOR ZERO-BIAS DATA, GENERATOR IMPEDANCE |S NEGLIGIBLE.

T'c

sig

TES:

NOTES: 1. Eo IS MAXIMUM RMS VOLTAGE OUTPUT FOR FIVE PERCENT (5%) TOTAL HARMONIC DISTORTION.

4

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

Epp

-~

il

TUNG=SOL ELECTRIC INC.

ELECTRON TUBE DIVISION

BLOOMFIELD, NEW JERSEY, U.S.A.
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I2SN7GTA
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PRINTE® IN V. 8. A,

)

I2SN7GTA
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PaNTEO N V. 8. 4.

TENTATIVE DATA

f’

.

TUNG-SOL

12U7

=N
DOUBLE TRIODE
MINIATURE TYPE
7
w8 = COATED UNIPOTENTIAL CATHODE
| MAX
‘ |'5'T HEATER
6 2.6 -
vig i) 12.6 VOLTS 0715 AMP.
6% [ 38 AC OR DC
<76
| |MAX. ANY MOUNTING POSITION
oW '
GLASS BULB BOTTOM VIEW
MINIATURE BUTTON
9 PIN BASE
9A
THE 12U7 CONTAINS TWO INDEPENDENT MEDIUM MU TRIODES WITH UNIPCTENTIAL
CATHODES N 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 DIRECTLY FROM AN AUTOMOTIVE BATTERY.
DIRECT INTERELECTRODE CAPACITANCES
WITH WITHOUT
TRIODE UNIT #1 SHIELD #315 SHIELD
GRID TO PLATE: (G TO P) 18 1%5) e f
INPUT: G TO (H+K) k.8 1.6 £
OUTPUT: P TO (H*K) 2.0 0.40 L f
TRIODE UNIT #2
GRID TO PLATE:(G TO P) 18 15 i f
INPUT: G TO (H+K) 1.8 1.6 £t
OUTPUT: P TO (H+K) ] 0.32 e f
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
CLASS Ay AMPLIFIER
HEATER VOLTAGE™ (APPLIED TO PINS #4 & #5) 1256 VOLTS
MAX IMUM HEATER—CATHODE VOLTAGE + 30 VOLTS
MAX IMUM PLATE VOLTAGE 30 VOLTS
MAX IMUM CATHODE CURRENT 15 MA .
MAX IMUM GRID CIRCUIT RESISTANCE
FIXED BIAS OPERATION 0.25 MEGOHM
CATHODE BIAS OPERATION 1.0 ME GOHM
*THIS TUBE IS INTENDED TO BE USED [N AUTOMOTIVE SERVICE FROM A NOMINAL 12 VOLT BATTERY SOURCE.
THE HEATER |S 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 SAFETY FACTOR SUCH
THAT THE TUBE WILL WITHSTAND THE WIDE VARIATION IN SUPPLY VOLTAGES.
CONTINUED ON FOLLOWING PAGE
a?
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12U7 TENTATIVE DATA

s TUNG-SOL —

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER — EACH SECTION

HEATER VOLTAGE 12.6 VOLTS
HEATER CURRENT 0:15h AMP .
PLATE VOLTAGE 12.6 VOLTS
GRID VOLTAGE 0 VOLTS
PLATE CURRENT 1.0 MA .
PLATE RESISTANCE (APPROX.) 12 00 OHMS
TRANSCONDUCTANCE 1 600 UMHOS
AMPL IFICATION FACTOR 20

GRID VOLTAGE FOR Ip= 410 wA (APPROX.) ~155 VOLTS

1207
EACH UNIT
Ip vs Ec fo3
Ef="12.6 Valts
&
< .
/] T -0 &
v £
P | _ =
A )‘2 E
/I/ /I :
A LA A 5 §
// /7 - o
A1 A1 A AT
=dP= EdP% ="
L1 1 |+ >=d P ¥
[ e el P o ) N8 L +—1T +T |+ | 0
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GRID VOLTS
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TENTATIVE DATE 12U7
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12VeGT
s TUNG-SOL N

BEAM PENTODE

|2
16
MAX.
A I COATED UNIPOTENTIAL CATHODE
T-9 23 HEATER
e gl 12.6 VOLTS  0.225 AMP
3
MAX AC OR DC
U l ANY MOUNTING POSITION
LR L
o BOTTOM V IEW
33 INTERMED |ATE SHELL
MAX. 7 PIN OCTAL
GLASS BULB 74C

THE 12V6GT IS A BEAM POWER AMPL!FIER, 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: (G4 TO P) 07 U f
INPUT: G4 TO (H+K+Gy+G3) 9.0 L f
OUTPUT: P TO (H+K+Gy+G3) 75 VTR
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER VALUES
HEATER VOLTAGE 12.6 VOL TS
MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER POSITIVE WITH RESPECT TO CATHODE:
DC 100 VOLTS
TOTAL DC AND PEAK 100 VOLTS
HEATER NEGATIVE WITH RESPECT TO CATHODE:
TOTAL DC AND PEAK 100 +— VOLTS
MAX IMUM PLATE VOLTAGE 315 VOLTS
MAXIMUM GRID #2 VOLTAGE 285 VOLTS
MAXIMUM PLATE DISSIPATION 12 WATTS
MAXIMUM GRID #2 DISSIPATION 2 WATTS
MAX IMUM GRID #4 CIRCUIT RESISTANCE:
FIXED BIAS OPERATION 01 ME GOHM
CATHODE BIAS OPERATION 0.5 ME GOHM
VERTICAL DEFLECTION AMPLIFIER — TRIODE CONNECTIONAB
HEATER VOLTAGE 12.6 VOLTS
MAX IMUM DC PLATE VOLTAGE 315 VOL TS
MAX IMUM PEAK POSITIVE VCLTAGE (ABSOLUTE MAXIMUM) 1200 VOLTS
MAXIMUM PLATE DI15S1PATIONG 9 WATTS
‘
. MAX IMUM PEAK NEGATIVE GRID VOLTAGE 250 VOLTS
3 MAX IMUM AVERAGE CATHODE CURRENT 35 MA .
MAX IMUM PEAK CATHODE CURRENT 105 MA .
MAXIMUM GRID CIRCUIT RESISTANCE (CATHODE BIAS) 2.2 ME GOHMS

AALL VALUES ARE EVALUATED ON DESIGN CENTER SYSTEM EXCEPT WHERE ABSOLUTE MAXIMUM IS STATED.

f \ BFOR 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% OF A SCANNING CYCLE.

CIN STAGES OPERATING WITH GRID-LEAK BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE

MEANS 1S REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION.

CONTINUED ON FOLLOWING PAGE

—» INDICATES A CHANGE.

o =

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIFID. NEW JERSEY, U.S.A. MAY 1, 1957 PLATE #5000




12V6GT |
. TUNG-SOL N |

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CLASS Ay AMPLIFIER — SINGLE TUBE \ ,V
HEATER VOLTAGE 12.6 12.6 12.6 VOLTS
HEATER CURRENT 0:225 0.225 0.225 AMP .
PLATE VOLTAGE 180 250 315 VOLTS
GRID #2 VOLTAGE 180 250 225 VOLTS
GRID #4 VOLTAGE —8.5 ~12.5 ~13.0 VOLTS
PEAK AF GRID #1 VOLTAGE 8.5 12.5 13.0 VOLTS . |
ZERO—SIGNAL PLATE CURRENT 29 45 34 MA .
MAXIMUM—S | GNAL PLATE CURRENT 30 u7 35 MA . ‘
ZERO—SIGNAL GRID #2 CURRENT 3 4.5 2.2 MA. |
MAX IMUM—=S | GNAL GRID #2 CURRENT 4 i 6 MA .
PLATE RESISTANCE (APPROX.) h0 000 50 000 80 000 OHMS
TRANSCONDUCTANCE 3 700 4 100 3 750 MMHOS
LOAD RESISTANCE 5 500 5 000 8 500 OHMS
MAX IMUM—S I GNAL POWER OUTPUT 2 4.5 B<b WATTS
TOTAL HARMONIC DISTORTION (APPROX.) 8 8 T PERCENT

CLASS Ay AMPLIFIER — PUSH-PULL

UNLESS OTHERWISE SPECIFIED, VALUES ARE FOR TWO TUBES.

HEATER VOLTAGE 12.6 12.6 VOLTS
HEATER CURRENT 0,225 0225 AMP .
PLATE VOLTAGE 250 285 VOLTS |
GRID #2 VOLTAGE 250 285 vVQLTS
GRID #4 VOLTAGE =15 -19 VOLTS |
PEAK AF GRID #4 TO GRID #4 VOLTAGE 30 38 VOLTS |
ZERO—SIGNAL PLATE CURRENT 70 70 MA . |
MAX IMUM—S | GNAL PLATE CURRENT 79 92 MA . ‘
ZERO—SIGNAL GRID #2 CURRENT 5 4 MA . I
MAX IMUM—S |GNAL GRID #2 CURRENT 13 135:5 MA . |
PLATE—TO—PLATE LOAD RESISTANCE 10 000 8 000 OHMS |
MAX IMUM—S | GNAL POWER OUTPUT 10 14 WATTS |

TOTAL HARMONIC DISTORTION 5 BB PERCENT

CLASS Ay AMPLIFIER — TRIODE CONNECTION

HEATER VOLTAGE 12.6 VoL TS

HEATER CURRENT 0.225 AMP .

PLATE VOLTAGE 250 VOLTS

GRID VOLTAGE =25 VOLT

PLATE CURRENT u9.5 MA .
TRANSCONDUCTANCE 5 000 UMHOS
AMPLIFICATION FACTOR 9.8

PLATE RESISTANCE (APPROX.) 1 960 OHMS

GRID VOLTAGE FOR Iy = 0.5 MA. (APPROX.) -36 VOLTS \ /
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- TUNG-SOL

I2W6GT

BEAM PENTODE

FOR USE AS A VERTICAL
DEFLECTION AMPLIFIER

AN TV RECEIVERS

AC OR DC

ANY MOUNTING POSITION

GLASS BULB
INTERMEDIATE SHELL OCTAL
B6-81 OR B7-7
OR
SHORT INTERMEDIATE
SHELL OCTAL
B6-84 OR B7-59
OUTLINE DRAWING
JEDEC 9-11 OR 9-41

TERISTICS ARE IDENTICAL TO TYPE 6W6GT.

GRID TO PLATE: (G1 TOP)
INPUT: G! TO (H+K+G2+G3)
OUTPUT: P TO (H+K+G2+G3)

AVERAGE CHARACTERISTICS
HEATER WARM-UP TIME*

12.6 VOLTS

HEATER SUPPLY LIMITS:
CURRENT OPERATION
MAXIMUM HEATER CATHODE VOL TAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE
DC
TOTAL DC AND PEAK
HEATER POSITIVE WITH RESPECT TO CATHODE
DC
TOTAL DC AND PEAK

\.

COATED UNIOPTENTIAL CATHODE

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-

DIRECT INTERELECTRODE CAPACITANCES
WITHOUT EXTERNAL SHIELD

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

~

NC K,G3

BOTTOM VIEW
BASING DIAGRAM
JEDEC 7AC

0.5 pf

15 pf

9.0 pf

600 MA,

" SECONDS
600+40 MA.

200 VOLTS
300 VOLTS
100 VOLTS
200 VOLTS

—

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A.

SEPTEMBER 1, 1962 PLATE #6577




I2W6GT

-

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

FIXED BIAS 0.1

CATHODE BIAS 0.5

VERTICAL DEFLECTION AMPLIFIER™'E
TRIODE PENTODE
CONNECTED CONNECTED

DC PLATE VOLTAGE 330 330
PEAK POSITIVE PULSE PLATE VOLTAGE 1200 1500
DC GRID 2 VOLTAGE 165
PLATE DISSIPATION 8.5 8
GRID 2 DISSIPATION 1.2
PEAK NEGATIVE PULSE GRID 1 VOLTAGE 275 275
AVERAGE CATHODE CURRENT 65 65
PEAK CATHODE CURRENT 195 195
GRID 1 CIRCUIT RESISTANCE

CATHODE BIAS 2.2 2.2
—» INDICATES A CHANGE.

TYPICAL OPERATING CHARACTERISTICS
CLASS A1 AMPLIFIER - SINGLE TUBE
PLATE VOLTAGE 110 200
GRID 2 VOLTAGE 110 125
GRID 1 VOLTAGE 755 o
CATHODE BIAS RESISTOR — 180
PEAK AF GRID 1 VOLTAGE 7.5 8.5
PLATE RESISTOR (APPROX.) 13,000 28,000
TRANSCONDUCTANCE 8,000 8,000
ZERO-SIGNAL PLATE CURRENT 49 46
MAXIMUM-SIGNAL PLATE CURRENT (APPROX.) 50 47
ZERO-SIGNAL GRID 2 CURRENT 4.0 2.2
MAXIMUM-SIGNAL GRID 2 CURRENT (APPROX.) 10 8.5
LOAD RESISTANCE 2,000 4,000
TOTAL HARMONIC DISTORTION 10 10
POWER OUTPUT 2] 3.8
TRIODE CONNECTION

PLATE VOLTAGE 225
GRID VOLTAGE -30
AMPLIFICATION FACTOR 6.2
PLATE RESISTANCE (APPROX.) 1,600
TRANS CONDUCTANCE 3,800
PLATE CURRENT 22
GRID VOLTAGE FOR Ib=0.5 MA. (APPROX.) -42

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

— MAXIMUM RATINGS
DESIGN MAXIMUM VALUES - SEE EIA STANDARD Rs-239

CLASS A1 AMPLIFIER

ATRIODE CONNECTION - GRID #2 TIED TO PLATE.

VOLTS
VOLTS
WATTS
WATTS

MEGOHM
ME GOHM

VOLTS
VOLTS
VOLTS
WATTS
WATT
VOLTS
MA,
MA

MEGOHMS

VOLTS
VOLTS-
VOLTS
OHMS
VOLTS
OHMS
HMHOS
MA.
MA.
MA.

MA
OHMS
PERCENT
WATTS

VOLTS
VOLTS

OHMS
HMHOS
MA
VOLTS

BFOR 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.

'HEATER 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 HEATER VOLTAGE TO A CIRCUIT
CONS ISTING OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER
HEATER OPERATING RESISTANCE.

e

pe—

P s —

PP
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I2W6GT

12W66T
PENTODE CONNECTION
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I2W6GT

12W66T
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PAINTEO IN V. 8. A,

4 TUNG-SOL

12X4

)
MINTATURE TYPC
——J?g[— COATED UNIPOTENTIAL CATHODE
/,JAL\\ FULL WAVE RECTIFIER
2.375"
MAX
2625"| 15§ |2094"
MAX 2
MAX ANY MOUNTING POSITION
BOTTOM VIEW
BASING DIAGRAM
W L JEDEC 58S
GLASS BULB
MINIATURE BUTTON
7 PIN BASE ET-1
OUTLINE DRAWING
JEDEC 5-3
THE12X4 |S A HEATER-CATHODt TYPE POWER RECTIFIER IN THE MINIATURE CON-
STRUCTION. |TS LOW VOLTAGE DROP AND SMALL SIZE ADAPT IT TO USE WITH
VIBRATOR-TYPE INVFRTERS IN AUTOMOBILE RECEIVERS..
HEATER CHARACTERISTICS AND RATINGS
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239
AVERAGE CHARACTERISTICS 12.6 voLTs 300 MA.
TUBE VOLTAGE DROP (MEASURED WITH
TUBE CONDUCTING 70 MA EACH PLATE) 22 VOLTS
HEATER SUPPLY LIMITS:
VOLTAGE OPERATION 12.6%0.6 VOLTS
MAX IMUM HEATER CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE
DC 450 VOLTS
TOTAL DC AND PEAK 450 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE
nc 100 VOLTS
TOTAL DC AND PEAK 200 VOLTS
—> MAXIMUM RATINGS
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239
PEAK INVERSE PLATE VOLTAGE 1250 VOLTS
AC PLATE SUPPLY VOLTAGE EACH PLATE (RMS) SEE CHART |
DC OUTPUT CURRENT EACH PLATE SEE CHART |
STEADY STATE PEAK ‘PLATE CURRENT EACH PLATE
{SEE CHART 11) 245 MA.
TRANSIENT PEAK PLATE CURRENT EACH PLATE
(SEE CHART 111) 1. AMP .
VIBRATOR OPERATION (MINIMUM DUTY. CYCLE OF 75%) -
DC OUTPUT VOLTAGE (AT FILTER INPUT) 350 VOLTS
DC OUTPUT CURRENT EACH PLATE 45 MA.
R -

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A..MARCH 1, 1962

PLATE #6415



12X4

A

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

—> TYPICAL OPERATING CHARACTERISTICS

B
AC PLATE SUPPLY VOLTAGE 1S MEASURED WITHOUT LOAD.

—P»INDICATES A CHANGE.

to the 6X4.

SIMILAR TYPE REFERENCE: Except for heater ratings,

CHOKE

FULL—WAVE RECTIFIER
SINE WAVE
OPERATION
INPUT TO FILTER
CAPACITOR
AC PLATE SUPPLY VOLTAGE
EACH PLATE [RMS)B 425
INPUT CAPACITOR 10
INPUT CHOKE =—
EFFECTIVE PLATE SUPPLY
IMPEDANCE EACH PLATE h2bH
DC OUTPUT CURRENT 70
DC OUTPUT VOLTAGE AT FILTER
INPUT (APPROX.) 310

340

VIBRATOR
OPERAT ION
INPUT TO FILTER

CAPACITOR

70

240

VOLTS
1751
HENRYS

OHMS
MA .

VOLTS

WHEN USED IN AUTOMOTIVE SERVICE FROM A 12 VOLT BATTERY SOURCE, THE PERMISSIBLE RANGE IN HEATER
VOLTAGE IS FROM 10.0 TO 15.9 VOLTS.

the 12X4 is identical

50

o=
o

w
o

[
(=]

o

DC OUTPUT CURRENT - MA. PER 'PLATE

AC PLATE SUPPLY VOLTS (RMS) PER PLATE-WITHOUT LOAD

EEEENENE
12X4
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12X4

12X4
50 RATING CHART 11
RECTIFICATION EFFICIENCY
TO KEEP STEADY STATE PEAK
\\ CURRENT IN RATING
N\ CAPACITOR INPUT
T FILTER
[~ 4
B \ BASED ON STEADY—STATE
= N PEAK PLATE CURRENT
= N EACH PLATE OF 245 MA.
= \
=30 A
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o
;20
= \
=
5 \
o
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0
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RECTIFICATION EFFICIENCY
2500
ES | 12X4
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= _ | 4
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TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION,

BLOOMFIELD, NEW JERSEY, U.S.A., MARCH 1, 1962
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PRINTED 1 V. 8. A,

o

TUNG-SOL

DOUBLE TRIODE
MINIATURE TYPE

COATED UNIPOTENTIAL CATHODE

HEATER
13.0 VOLTS 0.45 AMP.
| g AC OR DC
4 ANY MOUNTING POSITION
T [
BOTTOM VIEW
GLASS BULB MINIATURE BUTTON
9 PIN BASE
9HF

THE 13DE7 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 #2 [S INTENDED FOR USE AS A VERTICAL DE—
FLECTION AMPLIFIER WITH LOW MU. 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 13DE7 IS IDENTICAL TG THE
10DE7.

DIRECT INTERELECTRODE CAPACITANCES — APPROX.

GRID TO PLATE: (G TO P) 4,0 8.5 wf
INPUT: G TO (H+K) 2.2 5.5 puf
OUTPUT: P TO (H+K) 0.52 1.0 s f
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
VERTICAL DEFLECTION OSCILLATOR AND AMPL I F IERA
TRIODE #1 TRIODE #2
0SCILLATOR AMPLIFIER
HEATER VOLTAGE 13.0 13.0 < VOLTS
MAX IMUM HEATER—CATHODE VOLTAGES
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 200 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE
bl 100 VOLTS
TOTAL DC AND PEAK 200 VOL TS
MAX IMUM DC PLATE VOLTAGE 330 275
MAX IMUM PEAK POSITIVE PULSE PLATE
VOLTAGE (ABS. MAX.) —_— 1500 «— VOLTs
MAX IMUM PEAK NEGATIVE PULSE GRID VOLTAGE 400 250 VOLTS
MAX IMUM PLATE D1SSIPATIONC 145 70 WATTS
MAX IMUM AVERAGE CATHODE CURRENT 22 [5[0] MA .
MAX IMUM PEAK CATHODE CURRENT T 175 MA .
MAX IMUM GRID CIRCUIT RESISTANCE
SELF BI1AS 2 242 ME GOHMS
HEATER WARM—UP TIME (APPROX.)™* 11.0 SECONDS

CONTINUED ON FOLLOWING PAGE

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.As AUGUST 1, 1957 PLATE #5058




I3DE7

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

TRIODE #1 TRIODE #2

HEATER VOLTAGE 13.0 < VOLTS
HEATER CURRENT 0.45 AMP .
PLATE VOLTAGE 250 150 VOLTS
GRID #4 VOLTAGE =11 =17.5 VOLTS
PLATE CURRENT 5.5 55 MA .
TRANSCONDUCTANCE 2000 6500 JLMHOS
AMPL IFICATION FACTOR 17«5 6.0
PLATE RESISTANCE (APPROX.) 8750 925
GRID VOLTAGE FOR Ib = 40 uA =20 iy VOLTS
GRID VOLTAGE FOR Ib = 50 uA —— =44 VOLTS
PLATE CURRENT AT Ec =-24 Vdc == 10 MA .
ZERO BIAS PLATE CURRENT

Eb = 60V; Ec = O (INSTANTANEOUS VALUES) SEs 80 MA .

A

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

BDESIGN-MAXIMUM RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WHICH

SATISFACTORY TUBE LIFE CAN BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE,
THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN SO THAT NO DESIGN=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.

Cc
IN STAGES OPERATING WITH GRID LEAK BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE
MEANS 1S REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION.

*NEATER WARM=UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HE ATER 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 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.

—p INDICATES A CHANGE.
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I3DE7
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TENTATIVE DATA

r

I3DR7

TUNG-SOL

\
DOUBLE TRIODE
MINIATURE TYPE
COATED UNIPQTENTIAL CATHODE
HEATER
13.0 VOLTS 0.45 AMP.
AC OR DC
ANY MOUNTING POSITION
s BOTTOM VIEW
GLASS BULB MINIATURE BUTTON
9 PIN BASE
9HF
THE 13DR7 IS A DOUBLE TRIODE WITH DISSIMILAR SECTIONS IN THE 9—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 MU AND IS DESIGNED
FOR USE AS A VERTICAL DEFLECTION AMPLIFIER. EXCEPT FOR HEATER RATINGS,
THE 13DR7 IS IDENTICAL TO THE 6DR7.
DIRECT INTERELECTRODE CAPACITANCES — APPROX.
GRID TO PLATE: (G TO P) 4.5 8.5 puf
INPUT: G TO (H+K) 2.2 5.5 it
OUTPUT: P TO (H+K) 0.34 1.0 s f
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIER?
TRIODE #1 TRIODE #2
0SCILLATOR AMPLIFIER
HEATER VOLTAGE 13.0 13.0 VOLTS
MAX IMUM 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 VoL TS
MAX IMUM DC PLATE VOLTAGE 330 275
MAX IMUM PEAK POSITIVE PULSE PLATE
VOLTAGE (ABS. MAX.) _— 1500 VOLTS
MAX IMUM PEAK NEGATIVE PULSE GRID VOLTAGE 400 250 VOLTS
MAX IMUM PLATE DISSIPATION® 1.0 7.0 WATTS
MAX IMUM AVERAGE CATHODE CURRENT 20 50 MA.
MAX IMUM PEAK CATHODE CURRENT 70 175 MA.
MAX IMUM GRID CIRCUIT RESISTANCE
SELF BIAS 2.2 2 ME GOHMS
HEATER WARM—UP TIME (APPROX.)* 11.0 SECONDS
CONTINUED ON FOLLOWING PAGE
N _J
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CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

TRIODE #1 TRIODE #2

HEATER VOLTAGE 13.0 VOLTS
HEATER CURRENT 0.45 AMP.
PLATE VOLTAGE 250 150 VOLTS
GRID #4 VOLTAGE -3 =17.5 VOLTS
PLATE CURRENT 1.4 35 MA.
TRANSCONDUCTANCE 1600 6500 wMHOS
AMPL IFICATION FACTOR 68 6.0
PLATE RESISTANCE (APPROX.) 40 000 925
GRID VOLTAGE FOR Ib = 40 uA 5.5 s VOLTS
GRID VOLTAGE FOR Ib 50 wA e -4y VOLTS
PLATE CURRENT AT Ec 24 Vde —_— 10 MA .
ZERO BIAS PLATE CURRENT

Eb = 60V; Ec = O (INSTANTANEOUS VALUES) - 80 MA .

A

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

BOESIGN-”AXIMUM RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WHICH

SAT | SFACTORY TUBE LIFE CAN BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE,
THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN S0 THAT NO DESIGN-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.

Cc
IN STAGES OPERATING WITH GRID LEAK BIAS, AN ADEQUATE CATHODE B1AS RESISTOR OR OTHER SUITABLE
MEANS 1S REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION.

*

HEATER-WARM=UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HE ATER TO REACH
80% OF ITS RATED VOLTAGE AFTER APPLYING % 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.
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DOUBLE TRIODE

COATED UNIPOTENTIAL CATHODE

T-9 16 P
2.312" HEATER (a)_(s
MAX " 2K 1K
2875 G) (o)
MAX 13.0 VOLTS 450 MA.

AC OR DC gk qﬂ
OB JO¥

T

l_l1.281"_|

MAX
ANY MOUNTING POSITION T T
GLASS BULB BASING DIAGRAM
SHORT INTERMEDIATE SHELL JEDEC 88D

8 PIN OCTAL B8-58
OUTLINE DRAWING
JEDEC 9-37

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 SHIELD

secawn®  seclwa®
S6RID TO PLATE 4.8 10 pf
INPUT: G TO (H+K) 2.2 10 pf
OUTPUT: P TO (H *K) 0.6 1.8 pf

RATINGS
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
(EXCEPT AS NOTED!

VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIERA

sec.#1 D sec.#20
OSCILLATOR AMPLIF IER

MAXIMUM DC PLATE VOLTAGE 330 330 VOLTS
MAX IMUM PEAK POSITIVE PULSE PLATE VOLTAGE(ABS.MAX) ——— 1500 VOLTS
MAX IMUM PEAK NEGATIVE PULSE GRID VOLTAGE 400 250 VOLTS
MAX IMUM PLATE D15SIPATIONC 1«5 10 WATTS
MAX IMUM AVERAGE CATHODE CURRENT 22 50 MA .

MAX IMUM PEAK CATHODE CURRENT T 175 MA.

MAX IMUM GRID CIRCUIT RESISTANCE (SELF BIAS) 2.2 2.2 MEGOHMS

—» INDICATES A CHANGE.

CONTINUED ON FOLLOWING PAGE
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( TUNG-SOL

CONTINUED FROM PRECEDING PAGE

RATINGS - conT'o.
INTERPRETED ACCORDING TO DESING MAXIMUM SYSTEM
(EXCEPT AS NOTED)

VERTICAL DEFLRCTION OSCILLATOR AND AMPLIFIERA

MAX IMUM 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
HEATER WARM—UP TIME* (APPROX.) 11.0 VOLTS

AVERAGE CHARACTERISTICS

sec. #10 sec., #2°

PLATE VOLTAGE 250 150 VOLTS
GRID #4 VOLTAGE -3 —20 VOLTS
PLATE CURRENT 14 [5]6] MA.
TRANSCONDUCTANCE 1 600 7 200 HMHOS
AMPLIFICATION FACTOR 6U 5.4

PLATE RESISTANCE (APPROX.) 40 000 750 OHMS
Ec FOR Ib =40 uA (APPROX.) =5,;H _ VOLTS
ECc FOR Ib T40OUA (APPROX.) - =4p VOLTS
Ib AT Ec =—28 Vdc APPROX. —_— 10 MA.

INSTANTANEOUS PLATE KNEE VALUES (SECTION #2)
Eb =" 60l V5 Ec =0
« Ib = 95 MA.
HEATER 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 HEATER VOLTAGE TO A CIRCUIT CONSISTING

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

A

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.

BDESIGN—MAXHAUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD
NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DE ICE MA UFACTURER 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 CHARACTER!ISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO 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, EQUIPMENT COMPONENT VARIATION,
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS.

(0} 2
IN STAGES OPERATING WITH GRID-LEAK BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE
MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION.

DSECTION #1 CONNECTS TO PINS 4, 5 AND 6.

e
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13J10

f TUNG-SOL

DUAL PENTODE

188" COMPACTRON
MAX —
FOR
r—\ ] DISCRIMINATOR AND
"
2‘000. AUDIO POWER OUTPUT SERVICE
T-9 1.750
2.375"
MAX
COATED UNIPOTENTIAL CATHODE

ANY MOUNTING POSITION

GLASSs BULB
BUTTON 12 PIN
BASE E12-70
OUTLINE DRAWING
JEDEC 9-58

FOR AUDIO POWER OUTPUT SERVICE.

DIRECT INTERELECTRODE CAPACITANCES
WITHOUT EXTERNAL SHIELD

DISCRIMINATOR SECTION: (SECTION 2)
GRID 1 TOGRID 3
GRID 1 TO ALL
GRID 3 TO ALL

OUTPUT SECTION: (SECTION 1)
GRiD 1 TO PLATE

HEATER WARM-UP, TIME
LIMITS OF SUPPLIED CURRENT

HEATER CATHODE VOLTAGE DISCRIMINATOR
HEATER POSITIVE WITH RESPECT TO CATHODE SECTION
DC COMPONENT 100
TOTAL DC AND PEAK 200

HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 200

CONTINUED ON FOLLOWING PAGE

3

INPUT:
OUTPUT:
HEATER CHARACTERISTICS AND RATINGS
DESIGN MAXIMUM VALUES - SEE EIA STANDARD R$-239
AVERAGE CHARACTERISTICS 13.2 VOLTS

BOTTOM

261

VIEW

BASING DIAGRAM
JEDEC 12BT

0.01
4.0
3.2

0.2
11
7.0

450
11
450 * 30

OUTPUT
SECTION

100
200

200

THE 13J10 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
FORFM AND TV LIMITER ANDDISCRIMINATOR APPLICATIONS ANDSECTION 1 THE BEAM PENTODE

pf
pf
pf

pf
pf
pf

MA.
SEC.
MA,

VOLTS
VOLTS

VOLTS

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NBW JERSEY, MAY 1,

1964 PLATE #6894
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CONTINUED FROM PRECEDING PAGE

MAXIMUM RATINGS
DESIGN MAXIMUM VALUES - SEE EIA STANDARD R$239
OUTPUT SECTION 1

PLATE VOLTAGE 275 VOLTS
GRID 2 VOLTAGE 275 VOLTS
PLATE DISSIPATION 10 WATTS
GRID 2 DISSIPATION 2.0 WATTS
GRID 1 CIRCUIT RESISTANCE
WITH FIXED BIAS 0.25 MEGOHM
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
CLASS A.I 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 MMHOS
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 Me/s
FREQUENCY DEVIATION 275 275 25 Ke/s
PLATE-SUPPLY VOLTAGE 85 285 270 VOLTS
PLATE VOLTAGE 62 122 121 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 pF
COUPLING CAPACITOR 0.25 0.01 0.25 uF
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 C.44 MA.
ACCELERATOR CURRENT 4.1 9.8 10 MA.,
INPUT SIGNAL LEVEL FOR AM REJECTION AJDUSTMENT 1.25 2.0 2.0 VOLTS
AM REJECTION AT ESIG = 2.0 VOLTS, RMS 31 20 25 DECIBELS
AM REJECTION AT ESIG = 3.0 VOLTS, RMS 30 29 30 DECIBELS
TOTAL HARMONIC DISTORTION 2.0 1.6 1.8 PERCENT
PEAK AUDIO OUTPUT VOL-TAGE 6.0 16.6 16.8 VOLTS

THE CATHODE RESISTOR SHOULD BE ADJUSTED FOR MAXIMUM 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-PERCENT AMPLITUDE MODULATION AND 30-PERCENT FREQUENCY
MODULATION.

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

STANDARD DE-EMPHASIS REQUIREMENTS FOR FM ARE INCLUDED.

THE Q OF THE QUADRATURE GRID CIRCUIT SHOULD BE HIGH ENOUGH TO DEVELOP A MINIMUM OF 4 VOLTS
(RMS) SIGNAL WITH 2 VOLTS(RMS) OF THE CENTER-FREQUENCY SIGNAL APPLIED TO THE LIMITER {GRID.
IT IS RECOMMENDED THAT THE COIL BE SHUNTED BY A MINIMUM OF 10pf. THE CAPACITANCE MAY BE COM-
POSED OF TUBE INPUT CAPACITANCE, STRAY CAPACITANCE, AND DISTRIBUTED CAPACITANCE, AS WELL
L AS PHYSICAL CAPACITANCE.
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PENTODE

r’ﬂ—~\\ P COATED UNIPOTENTIAL CATHODE
T_

4
9 MAX
525 HEATER
32 12.6 VOLTS 150 MA
MAX - ®
t AC OR DC

ANY MOUNTING POSITION

éﬁ
T
e 16—

MAX

BOTTOM VIEW
GLASS BULB ' Ik enge

8v

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

DIRECT INTERELECTRODE CAPACITANCES

WITH RMA SHIELD #308 CONNECTED TO CATHODE

GRID TO PLATE: (G4 TO P) 0.003 i f
INPUT: Gy TO (H4K+G2+G3+1S) 6 L f
OUTPUT: P TO (H+K+G,+G3+1S) T upf
RATINGS
INTERPRETED ACCORDING TO RMA STANDARD M8-210
HEATER VOL TAGE 12.6 VoL TS
MAXIMUM HEATER-CATHODE VOLTAGE 90 VoL TS
MAX IMUM PLATE VOLTAGE 300 VOLTS
MAX IMUM GRID #2 VOLTAGE 125 VoL TS
MAXIMUM GRID #2 SUPPLY VOLTAGE 300 VOLTS
MINIMUM EXTERNAL GRID #4 VOLTAGE 0 VOLTS
MAX IMUM PLATE DISSIPATION y WATTS
MAXIMUM GRID #2 DISSIPATION 0.4 WATT

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER

HEATER VOLTAGE 12.6 12.6 VOLTS
HEATER CURRENT 150 150 MA.
PLATE VOLTAGE 100 250 voLTS
GRID #3 VOLTAGE PIN #4 AND PIN #5 CONNECTED TO PIN #8
GRID #2 VOLTAGE 100 100 vOLTS
GRID #4 VOLTAGE -1 -3 VOLTS
SELF BIAS RESISTOR 60 260 OHMS
'PLATE RESISTANCE (APPROX.) 0.12 0.8 ME GOHM
TRANSCONDUCTANCE 2350 2000 KMHOS
PLATE CURRENT. 1% 9.2 MA .
GRID #2 CURRENT 4 2.6 MA .
GRID #4 VOLTAGE FOR Gy = 40 MMHOS (APPROX.) -35 -35 VoL TS

~& INDICATES A CHANGE OR ADDITION

i

COPYRIGHT 1980 BY TUNG-SOL LAMP WORKS INC ELECTRONIC TUBE DIVISION NEWARK, NEW JERSEY, U 5 A,
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TENTATIVE DATA 14GT8
— TUNG-SOL —

DUPLEX-DIODE TRIODE
MINIATURE TYPE

COATED UNIPOTENTIAL CATHODE

HEATER
14+10% VOLTS  0.15 AMP.
AC OR DC

T L

GLASS BULB ANY MOUNTING POSITION BOTTOM VIEW

SMALL BUTTON
9 PIN, 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 EXTERNAL SHIELD

TRIODE GRID TO PLATE 1:8 Lt
TRIODE INPUT 1.6 e f
TRIODE OUTPUT 0.24 e f
GRID TO DIODE #4 PLATE, MAX. 0.09 e f
GRID TO DIODE #2 PLATE, MAX. 0.07 e
DIODE #4 INPUT 2.4 s f
DIODE #2 INPUT 2.4 o £
DIODE #4 CATHODE TO ALL 6.5 i f
DIODE #2 CATHODE TO ALL 6.5 L f
RATINGS
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
HEATER VOLTAGE 14+10% VOLTS
MAX IMUM PLATE VOLTAGE 330 VOLTS
MAX IMUM POSITIVE DC GRID VOLTAGE 0 VOLTS
MAX IMUM PLATE DISSIPATION .3 WATTS
MAX IMUM 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
MAX IMUM D IODE CURRENT FOR CONTINUOUS
OPERATION, EACH DIODE 5.0 MA.

CONTINUED ON FOLLOWING PAGE

_ .
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14GT8 TENTATIVE DATA

TUNG-SOL ~
CONTINUED FROM PRECEDING PAGE
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A AMPLIFIER
HEATER VOLTAGE 14+10% VOLTS
HEATER CURRENT Q.15 AMP .
PLATE VOLTAGE 250 VOLTS
GRID VOLTAGE 2.0 *.NOLTS
AMPLIFICATION FACTOR 2
PLATE RESISTANCE, APPROX. 72 000 OHMS
TRANSCONDUCTANCE 1 000  umHoOs
PLATE CURRENT O MK,
AVERAGE DIODE CURRENT, EACH DIODE
WITH 5.0 VOLTS DC APPLIED 18  MA.
DESIGN-MAX IMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY 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 RESPONSIBILITY FOR THE
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM
VALUE FOR THE INTENDED SERVICE 1S EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION,
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS.
J
14GT8
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TENTATIVE DATA 14GT8
146T8
TRIODE SECTION
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TENTATIVE DATA I5A8

3 TUNG-SOL ~

TRIODE PENTODE

COATED UNIPOTENTIAL CATHODE

=9 5 HEATER
> 15.0 V 6 AM
e 5.0 VOLTS 0.6 AMP.
\ 3L AC OR DC
| MAX
_L ANY MOUNTING POS|TION

: _J———AA* BOTTOM VIEW
b= SHORT INTERMEDIATE
MAX SHELL 8 PIN OCTAL
8GS
GLASS BULB
SKIRTED MINIATURE
CAP

THE 15A8 |S A MEDIUM MU TRIODE AND BEAM PENTODE DESIGNED FOR USE AS A
COMBINED VERTICAL DEFLECTION OSCILLATOR AND AMPL IFIER. THERMAL CHARAC-
TERISTICS 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 — arprOX.

TRIODE PENTODE
GRID #1 TO PLATE 3.4 0.7 uw f
INPUT 2.6 Bla s f
OUTPUT 0.9 5.0 wu f
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
CLASS Ay AMPLIFIER
TRIODE PENTODE
HEATER VOLTAGE 15.0 VOLTS
MAX IMUM HEATER—CATHODE VOLTAGE
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 200 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE
DC 100 VOLTS
TOTAL DC AND PEAK 200 VOLTS
MAXIMUM PLATE VOLTAGE 300 300 VOLTS
MAXIMUM GRID #2 VOLTAGE 150 VOLTS
MAX IMUM PLATE DISSIPATION 2.5 10 WATTS
MAXIMUM GRID #2 DISSIPATION 1.25 WATTS
MAXIMUM GRID #4 CIRCUIT RESISTANCE
FIXED BIAS 1.0 0.1 ME GOHM
SELF BIAS 0,5 ME GOHM
HEATER WARM—UP TIMEA 11 SECONDS

ANEATER 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 HEATER VOLTAGE TO A CIRCUIT CONSISTING

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

CONTINUED ON FOLLOWING PAGE

k =

TUNG-SOL ELECTRIC INC. ELECTRIC TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. DECEMBER 1, 1955 PLATE #4542




I5A8

TENTATIVE DATA

- TUNG-SOL ~
RATINGS — conT'D
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
VERT!CAL DEFLECTION OSCILLATOR AND AMPL | FIERB
PENTODE AS
TRIODE AS TRIODE CONNECTED
0SCILLATOR AMPLIFIERC
HEATER VOLTAGE 15.0 VOLTS
MAX IMUM HEATER—CATHODE VOLTAGE
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 200 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE
DC 100 VOLTS
TOTAL DC AND PEAK 200 VOLTS
MAXIMUM PLATE VOLTAGE 300 300 VOLTS
MAX IMUM PEAK POSITIVE PULSE PLATE VOLTAGE
(ABSOLUTE MAX|MUM) 1 200 VOLTS
MAX IMUM PEAK NEGATIVE PULSE GRID
#1 VOLTAGE 400 250 VOLTS
MAX IMUM PLATE DISSIPATION D 2,5 TsB WATTS
MAX IMUM AVERAGE CATHODE CURRENT 20 40 MA.
MAX IMUM PEAK CATHODE CURRENT 70 140 MA.
MAXIMUM GRID #4 CIRCUIT RESISTANCE
SELF BIAS 2.2 2.2 ME GOHMS
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
PENTODE
TRIODE
TRIODE PENTODE CONNECTED
HEATER VOLTAGE 15.0 15.0 15.0 15.0 VOLTS
HEATER CURRENT 0.6 0.6 0.6 0.6 AMP .
PLATE VOLTAGE 90 250 110 22h VOLTS
GRID #4 VOLTAGE 0 -8 8] ~30 VOLTS
GRID #2 VOLTAGE 110 VOLTS
PLATE CURRENT 9 9 45 25 MA.
TRANSCONDUCTANCE 2600 2600 7300 3800 LUMHOS
AMPL IFICATION FACTOR 20 20 6.0
PLATE RESISTANCE (APPROX.) 7 700 7 700 13 000 1 600 OHMS
PLATE CURRENT AT Eo=—42.5V. 2.3 MA.
PLATE CURRENT AT E.=—38V. 7.4 MA.
GRID #4 VOLTAGE FOR Ip=50uA 6.3 =17 VOLTS
GRID #4 VOLTAGE FOR IpH=0.5 MA. -46 VOLTS
BFOR 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 MUST NOT EXCEED 15% OF ONE SCANNING CYCLE.
<:GR‘ID #2 CONNECTED TO PLATE.
DIM STAGES OPERATING WITH GRID LEAK BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE
MEANS IS REQUIRED TO PROTECT THE TUBE IN ABSENCE OF EXCITATION.
. _J




PRINTEO N U 5. A,
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ISCW5

TUNG-SOL

e
PENTODE
MINIATURE TYPE
(//\\\ COATED UNIPOTENTIAL CATHODE
282"
n MAX
T-6
2 SDas" AUDIO OUTPUT TUBE
MAX
.
”“UUU ANY MOUNTING POSITION
8r% BOTTOM VIEW
BASING DIAGRAM
GLASS BULB GiEERAE
BASE E9-1
OUTLINE DRAWING
JEDEC b-4
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 #4 TO ALL OTHER ELEMENTS EXCEPT PLATE 11.8 pf
PLATE TO ALL OTHER ELEMENTS EXCEPT GRID #4 6.0 pf
PLATE TO GRID #1 (MAX.) 0.6 pf
GRID #4 TO HEATER (MAX.) 0.25 pf
HEATER CHARACTERISTICS AND RATINGS
AVERAGE CHARACTERISTICS 15 voLTs 300 MA.
HEATER SUPPLY LIMITS.
CURRENT OPERATION 300+20 MA .
MAXIMUM RATINGS
DESIGN CENTER VALUES - SEE EIA STANDARD RS-239
PLATE VOLTAGE 250 VOLTS
PLATE VOLTAGE WITHOUT PLATE CURRENT 550 VOLTS
PLATE DISSIPATION 12 WATTS
GRID #2 VOLTAGE 200 VOLTS
GRID #2 VOLTAGE WITHOUT CURRENT 550 VOLTS
GRID #2 DISSIPATION 1.75 WATTS
GRID #2 PEAK DISSIPATION 6 WATTS
CATHODE CURRENT 100 MAMP S
GRID #1 CIRCUIT RESISTANCE WITH AUTOMATIC BIAS 1 ME GOHM
VOLTAGE BETWEEN HEATER AND CATHODE 200 VOLTS
PEAK VOLTAGE BETWEEN HEATER AND CATHODE
(CATHODE POSITIVE WITH RESPECT TO HEATER)A 300 VOLTS
CIRCUIT RESISTANCE BETWEEN CATHODE AND HEATER 20 000 OHMS
AFOR SINGLE-ENDED PUSH-PULL APPLICATIONS: DC :OMPONENT MAX. 150 VOLTS.
CONTINUED ON FOLLOWING PAGE
A
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ISCW5S

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL CHARACTERISTICS

PLATE VOLTAGE 100 170 200
GRID #2 VOLTAGE 100 170 -
GRID #2 SUPPLY VOLTAGE — — 200
GR!D #2 SERIES RESISTOR (NOT BYPASSED) —-— — 470
GRID #4 BIAS =Y =}2.5 =173
PLATE CURRENT 43 70 60
GRID #2 CURRENT 5.0 5.0 4.1
TRANSCONDUCTANCE 9 000 10 00 8 800
PLATE RESISTANCE 23 000 23 000 28 000
AMPL IFICATION FACTOR OF GRID

#2 WITH RESPECT TO GRID #4 8 8 8

OPERATING CHARACTERISTICS

CLASS A
ONE TUBE
PLATE VOLTAGE 100 170 200
GRID #2 VOLTAGE 100 170 -—
GRID #2 SUPPLY VOLTAGE -— - 200
GRID #2 SERIES RESISTOR (NOT BYPASSED) - — 470
GRID #4 BIAS 6.7 =10.5 =13.3
PLATE LOAD RESISTANCE 2400 2400 240
INPUT AF GRID #4 VOLTAGE, RMS 4.5 7.0 7.8
ZERO—SIGNAL PLATE CURRENT 43 70 60
MAX.—SIGNAL PLATE CURRENT 43 70 62.5
ZERO—SIGNAL GRID #2 CURRENT 3.0 5.0 4;1
MAX.—SIGNAL GRID #2 CURRENT 110 22 12.5
TOTAL HARMONIC DISTORTION 10 10 10
POWER OUTPUT 1.9 5.6 F. 2
OPERATING CHARACTERISTICS
TWO TUBES
CLASS CLASS AB
PUSH PULL PUSH PULL
PLATE VOLTAGE 100 170 100 170
GRID #2 VOLTAGE 100 170 100 170
GRID #4 BIAS =110 =20.5
COMMON CATHODE RESISTOR 135 120
LOAD RESISTANCE PLATE TO
PLATE 3500 3500 3500 3500
INPUT AF GRID #4 VOLTAGE,RMS 7.9 14.6 7.0 1351
ZERO—SIGNAL PLATE CURRENT 2x10 2x16 2x29 2xh6+45H
MAX.—SIGNAL PLATE CURRENT  2x30.5  2x57.5 2x31  2x57.5
ZERO—SIGNAL GRID #2 CURRENT 2x0.5H 2X%0. 7 2x1.6 2%x3.0
MAX.—SIGNAL GRID #2CURRENT  2x7.1 2x20.5 2x7,0 2x20.5
TOTAL HARMONIC DISTORTION 2.8 4.8 3.0 4.5
POWER OUTPUT 3.7 1355 3.6 13.0

CONTINUED ON FOLLOWING PAGE
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PRILTEO MV 5. A

ISCW5

TUNG-SOL

4 N
CONTINUED FROM PRECEDING PAGE
OPERATING CHARACTERISTICS IN TRIODE CONNECTION
CLASS A
ONE TUBE
(GRID #2 CONNECTED TO PLATE)
PLATE VOLTAGE 100 170 VOLTS
GRID BIAS -8.0 -15.1 VOLTS
PLATE LOAD RESISTANCE 1200 1200 OHMS
INPUT AF GRID VOLTAGE, RMS 5.7 10.8 VOLTS
ZERO—SIGNAL PLATE CURRENT 3 50 MAMP S
MAX.—SIGNAL PLATE CURRENT 36.1 52 MAMP S
TOTAL HARMONIC DISTORTION 10 10 PERCENTS
POWER OUTPUT 0.52 2.1 WATTS
CLASS AB PUSH PULL
TWO TUBES
(GRID #2 CONNECTED TO PLATE)
PLATE VOLTAGE 100 170 VOLTS
CATHODE RESISTOR 270 270 OHMS
LOAD RESISTANCE, PLATE TO PLATE 3500 3500 OHMS
INPUT AF GRID VOLTAGE, RMS ] 15.4 VOLTS
ZERO—SIGNAL PLATE CURRENT 2x18 2x32.5 MAMP S
MAX.—SIGNAL PLATE CURRENT 2x20 2x36 MAMP S
TOTAL HARMONIC DISTORTION B2 2.8 PERCENTS
L OUTPUT POWER 1.0 3.9 WATTS )
%—Ir PLATE DISSIPATION =
12 WATTS
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TUNG-SOL —~

DOUBLE-TRIODE

16 _|
hAX. COATED UNIPOTENTIAL CATHODE
o o HEATER
’ 2-'% 14.8 VOLTSP 0.45t0.03 AMP.E
MAX. . . . ®

3" AC OR DC
MAK.

W ANY MOUNTING POSITION

2
135 BOTTOM VIEW
MAX.
GLASS BULB
INTERMEDIATE SHELL BASING DIAGRAM
8 PIN OCTAL B8-6 JEDEC BBD

OUTLINE DRAWING

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 AMPL IFIER. EXCEPT FOR HEATER RATINGS, AND HEATER WARM-UP TIME, THE
15EA7 IS IDENTICAL TO THE 6EAT.

DIRECT INTERELECTRODE CAPACITANCES = aprroOX.

WITHOUT EXTERNAL SHIELD

SECTION 1 SECTION 2
GRID TO PLATE 4.0 8.0 it
INPUT 22" 6.0 M f
OuTPUT 0.6 1.3 i f

TINGS
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
VERTICALA VERTICALA
OSCILLATOR DEFLECTION
SERVICE AMPLIFIER
(SECTION 1) (SECTION 2)
HEATER VOLTAGE 14.8 VOLTS
MAX IMUM ALLOWABLE HEATER VOLTAGE 5.7 to 6.9 VOLTS
MAX IMUM DC PLATE VOLTAGE 350 550 VOLTS
MAX IMUM PEAK POSITIVE PULSE PLATE VOLTAGE - 1500 VOLTS
MAX IMUM PEAK NEGATIVE GRID VOLTAGE 400 250 VOLTS
MAXIMUM PLATE DISSIPATION 1.0 108 WATTS
MAXIMUM DC CATHODE CURRENT —_ 510) MA.
MAX IMUM PEAK CATHODE CURRENT - 175 MA .
MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER POSITIVE WITH RESPECT TO CATHODE
DC COMPONENT 100 100 VOLTS
TOTAL DC AND PEAK 200 200 VOLTS
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 200 200 VOLTS
MAX IMUM GRID CIRCUIT RESISTANCE:
WITH FIXED BIAS 1.0 1.0 ME GOHMS
WITH CATHODE BIAS 2.2 2.2 ME GOHMS

HEATER WARM—UP TIME¥* 11 SECONDS
CONTINUED ON FOLLOWING PAGE
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ISEA7
e TUNG-SOL . |

|
I
CONTINUED FROM PRECEEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

AVERAGE CHARACTERISTICS

SECTION 1 SECTION 2
(OSCILLATOR) (AMPLIFIER)
|
PLATE VOLTAGE 250 60 175 VOLTS |
GRID VOLTAGE 0] 0¢ —25 VOLTS i
AMPLIFICATION FACTOR 66 — Bl
PLATE RESISTANCE (APPROX.) 30 000 — 920 OHMS
TRANSCONDUCTANCE 2 200 = 6 000 KUMHOS
PLATE CURRENT 2.0 100 40 MA.
GRID VOLTAGE (APPROX.)
Iy, = 20 KAMPS. 5. 5 — - VOLTS
GRID VOLTAGE (APPROX.)
I, = 200 KAMPS. —_— —_— —4ph VOLTS

DESIGN-MAXIMUM RATINGS ARELIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY 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 RESPONSIBILITY FOR THE
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO 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, EQUIPMENT COMPONENT VARIATION,
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS.

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

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

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

*THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE *HEATER TO REACH 80% OF ITS RATED VALUE AFTER AP-
PLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING OF THE TUBE HEATER IN SERIES WITH
A RESISTANCE EQUAL TO 3 TIMES THE RATED HEATER VOLTAGE DIVIDED BY THE RATED HEATER CURRENT.

DHEATER VOLTAGE AT BOGEY HEATER CURRENT.

E
FOR SERIES HEATER OPERATION, THE EQUIPMENT DESIGNER SHALL DESIGN THE EQUIPMENT SO

THAT HEATER
CURRENT 1S CENTERED AT THE SPECIFIED BOGEY VALUE, WITH HEATER SUPPLY VARIATIONS RESTRICTED TO
MAINTAIN HEATER CURRENT WITHIN THE SPECIFIED TOLERANCE.




PRINTED 1N V. 8. A,

ISEW6E

r TUNG-SOL -
PENTODE
MINIATURE TYPE
=30
4
MA X
—L—j*'_ COATED UNIPOTENTIAL CATHODE
e !
I "
i | HEATER
MAX ér 15.0 VOLTS 0.15 AMP.
8
e AC OR DC
“lll ANY MOUNTING POSITION
GLASS BULB 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
RECE|VERS. EXCEPT FOR HEATER RATINGS, THE 15EW6 IS IDENTICAL TO THE 6EW6.
DIRECT INTERELECTRODE CAPACITANCES
WITH , WITHOUT
SHIELD SHIELD
GRID #4 TO PLATE (MAX.) 0.03 0.04 ot
INPUT 10.0 10.0 ppuf
OuUTPUT 3.4 2.4 e f
RATINGS
INTERPRETED ACCORDING TO DES!GN-MAXIMUM VALUES
HEATER CURRENT® 0.150+0.009 AMP .
MAX IMUM PLATE VO LTAGE 330 VOLTS
MAX IMUM SCREEN—SUPPLY VOLTAGE 330 VOLTS
MAX IMUM SCREEN VOLTAGE SEE SCREEN RATING CHART
MAX IMUM POSITIVE DC GRID #1 VOLTAGE 0 VOLTS
MAX IMUM PLATE DISSIPATION 3.1 WATTS
MAX IMUM SCREEN DISSIPATION 0.65 WATTS
MAX IMUM 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
DESI1GN-MAXIMUM RATINGS ARE LIMITING VALUES OFOPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED EBY 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 RESPONSIBILITY FOR THE
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM
VALUE FOR THE INTENDED SERVICE |S EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION,
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS.
AWITH EXTERNAL SHIELD (EI1A 316) CONNECTED TO CATHODE.
CONTINUED ON FOLLOWING PAGE
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’ TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPL IFIER

PLATE VOLTAGE 125 VOLTS
SUPPRESSOR, CONNECTED TO CATHODE AT SOCKET

SCREEN VOLTAGE 125 VOLTS
CATHODE—BIAS RESISTOR 56 OHMS
PLATE RESISTANCE (APPROX.) 0.2 ME GOHMS
TRANSCONDUCTANCE 14 000 UMHOS
PLATE CURRENT 11 MA .
SCREEN CURRENT 32 MA .
GRID #14 VOLTAGE (APPROX.) Ip= 20 MAMPS. =3.5 VOLTS

3
“THE EQUIPMENT DESIGNER SHALL SO DESIGN THE EQUIPMENT THAT THE FILAMENT VOLTAGE IS CENTERED AT
THE SPECIFIED BOGEY VALUE.
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I6GK6

-

TUNG-SOL -~

PENTODE
MINIATURE TYPE

COATED UNIPOTENTIAL CATHODE
AUDIO AMPLIFIER
T_GJE- 3062"
MAX FOR
HEATER SERIES STRING OPERATION
S

i ANY MOUNTING POSITION
875"

.MMAXT BOTTOM VIEW
BASING DIAGRAM

GLASS BULB JEDEC 9GK

MINIATURE BUTTON

9 PIN BASE E9-1

OUTLINE DRAWING
JEDEC 6-4

THE 16GK6 IS A POWER PENTODE AUDIO AMPLIFIER IN THE 9 PIN MINIATURE CON-
STRUCTION. IT ISDESIGNED 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: G4 TO P (MAX.) .14 pf
INPUT: G4 TO ALL 10.0 pf
OUTPUT: P TO ALL 7:0 pf

HEATER CHARACTERISTICS AND RATINGS

DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239

AVERAGE CHARACTERISTICS 16.0 voLTs 300 MA.

HEATER SUPPLY LIMITS:
CURRENT OPERATION 30020 MA .

MAX IMUM HEATER CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE

TOTAL DC AND PEAK 100 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 100 VOLTS
HEATER WARM—UP TIME® Uiy SECONDS

A

HEATER WARM-UP TIME !S DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH
80% OF |TS 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.

CONTINUED ON FOLLOWING PAGE

s
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16GK6
4 TUNG-SOL - |

CONTINUED FROM PRECEDING PAGE

MAXIMUM RATINGS

DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239

PLATE VOLTAGE 330B VOLTS

PLATE SUPPLY VOLTAGE 605 VOLTS

GRID #2 VOLTAGE 330 VOLTS \ /

GRID #2 SUPPLY VOLTAGE 605 VOLTS

NEGATIVE GRID #4 VOLTAGE 100 VOLTS }

PLATE DISSIPATION 13.2B WATTS

GRID #2 DISSIPATION (AVERAGE) 2 WATTS

GRID #2 DISSIPATION, PEAK 4 WATTS

CATHODE CURRENT (AVERAGE) 65 MA. |

GRID #4 VOLTAGE FOR GRID CURRENT STARTING |
POINT WITH Ici = O.3 MA. =i, 45 VOLTS

GRID CIRCUIT RESISTANCE: }
FIXED BIAS 0.3 ME GOHM
SELF BIAS 1.0 ME GOHM

TYPICAL OPERATING CHARACTERISTICS
CLASS A AMPL IFIER

PLATE VOLTAGE 250 VOLTS i
GRID #2 (SCREEN) VOLTAGE 250 VOLTS
GRID #4 (CONTROL—GRID) VOLTAGE ~T 3 VOLTS |
CATHODE BIAS RESISTOR 135 OHMS I
PLATE RESISTANCE (APPROX.) 38000 OHMS
TRANSCONDUCTANCE 11300 MMHOS |
PLATE CURRENT ZERO SIGNAL 48 MA'.
GRID #2 CURRENT, ZERO SIGNAL 5.5 MA .
LOAD RESISTANCE 5200 OHMS
TOTAL HARMONIC DISTORTION (APPROX.) 10 PERCENT
POWER OUTPUT, MAXIMUM SIGNAL 8.7 WATTS
AMPLIFICATION FACTOR OF GRID #2 WITH RESPECT TO

GRID #4 ZERO SIGNAL 19

PUSH PULL AMPLIFIER — VALUES FOR TWO TUBES

CLASS AB CLASS B-

PLATE VOLTAGE 250 300 250 300 VOLTS ‘
GRID #2 (SCREEN) VOLTAGE 2590 300 250 300 VOLTS }
GRID #4 (CONTROL—GRID) VOLTAGE — — -11.6 -14.7 VOLTS \
CATHODE BIAS RESISTOR 130 150 — —_ OHMS |
GRID TO GRID INPUT VOLTAGE

PEAK A—F 22.4 28 22.4 28 VOLTS
PLATE CURRENT, ZERO SIGNAL 62 72 20 15 MA .
PLATE CURRENT, MAXIMUM SIGNAL 75 92 75 92 MA .
GRID #2 CURRENT, ZERO SIGNAL 7 8 2.2 1.6 MA.
GRID #2 CURRENT, MAXIMUM SIGNAL 15 22 15 22 MA.
LOAD RESISTANCE, PLATE—TO—PLATE 8000 8000 8000 8000 OHMS

TOTAL HARMONIC DISTORTION ‘

(APPROX.) 3 4 3 4 PERCENT \ /

POWER OUTPUT, MAXIMUM SIGNAL i 17 1 i WATTS

B

WHEN THE HEATER AND POSITIVE VOLTAGE ARE OBTAINED FROM A STORAGE BATTERY BY MEANS OF A VIBRATOR
THE MAXIMUM VALUES OF THE PLATE AND GRID 2 VOLTAGES ARE 275 VOLTS AND THE PLATE DISSIPATION |S
9.9 WATTS.
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I7TAX3

TUNG-SOL

DIODE
COMPACTRON

e D.IGS'A
MAX COATED UNIPOTENTIAL CATHODF

DAMPING DIODE APPLICATIONS

IN TV RECEIVERS

2.625
MAX. MAX

y ANY MOUNTING POSITION

GLASS BULB
BUTTON
12 PIN BASE E12-70

OUTLINE DRAWING
JEDEC 9-59

BOTTOM VIEW

BASING DIAGRAM
JEDEC 12BL

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 (PtH)
PLATE TO CATHODE AND HEATER: P TO (K*tH
HEATER TO CATHODE: (H TO K)

HEATER CHARACTERISTICS AND RATINGS

DES!GN MAXIMUM VALUES - SEE EIA STANDARD RS-239

AVERAGE CHARACTERISTICS 16.8 voLTs
HEATER WARM—UP TIME™

HEATER SUPPLY LIMITS:
CURRENT OPERATIONA
MAXIMUM HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WI|TH RESPECT TO CATHODE
DC COMPONENT
TOTAL DC AND PEAK
HEATER POSITIVE WITH RESPECT TO CATHODE
DC COMPONENT
TOTAL DC AND PEAK

N O
(0ol 6]

450
11

450430

900
5000
100
300

MA.
SECONDS

MA.

VOLTS

VOLTS

VOLTS
VOLTS

A
FOR SERIES HEATER OPERATION, THE EQUIPMENT DESIGNER SHALL SO DESIGN THE EQUIPMENT THAT THE
HEATER CURRENT IS AT THE SPECIFIED BOGEY VALUE, WITH HEATER SUPPLY VARIATIONS RESTRICTED TO

MAINTAIN HEATER CURRENT WITHIN THE SPECIFIED TOLERANCE.

CONTINUED ON FOLLOWING PAGE

il
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( TUNG-SOL

CONTINUED FROM' PRECEDING PAGE

MAXIMUM RATINGS®

DESIGN MAXIMUM VALUES - SEE EIA STANDARD R§-239

TV DAMPER SERVICE

PEAK INVERSE PLATE VOLTAGE 5000 VOLTS
PLATE DISSIPATION i WATTS
STEADY—STATE PEAK PLATE CURRENT 100 MA.
DC OUTPUT 165 MA .

AVERAGE CHARACTERISTICS

TUBE VOLTAGE DROP
I, = 250 MILLIAMPERES DC 32 VOLTS

SIMILAR TYPE REFERENCE: Except for heater ratings, the 174X3 is identical to the
64X3 and the 124X3. '

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

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

N
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™ 600 B
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TENTATIVE DATA
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I7TAX4GT

TUNG-SOL —
DIODE
12
i6
MAX
COATED UNIPOTENTIAL CATHODE
HEATER
T-9 3
f&f 16.8 VOLTS 0.45 AMP.
3R AC OR DC
MAX,
ANY MOUNTING POSITION CHEO)
UUUHH_ | BOTTOM VIEW
9 SHORT INTERMEDIATE
b |3—2 — SHELL 6 PIN OCTAL
MAX. 4C6
GLASS BULB

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 6AXUGT.

DIRECT INTERELECTRODE CAPACITANCES

WITH NO EXTERNAL SHIELD
HEATER TO CATHODE 15 VT8

RATINGS

INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM

DESIGN CENTER VALUES

HEATER VOLTAGE 16.8 VOLTS

HEATER CURRENT 0.45 AMP .
MAX IMUM HEATER CATHODE VOLTAGE;
HEATER POSITIVE WITH RESPECT TO CATHODE
DC COMFONENT 180 VOLTS
TOTAL DC AND PEAK 300 VOLTS
HEATER NEGATIVE WITH RESPECT TO CATHODE

DC COMPONENT 2083 VOLTS

TOTAL DC AND PEAK 440 VOLTS
MAX IMUM PEAK INVERSE PLATE VOLTAGEA 4000 VOLTS
MAX IMUM STEADY STATE PEAK PLATE CURRENT 600 MA .
MAX IMUM TRANSIENT PEAK FLATE CURRENTC 3.0 AMP .
MAX IMUM DC OUTPUT CURRENT 125 MA .
TUBE VOLTAGE DROP (W|TH TUBE CONDUCTING 250 MA.) 52 VOLTS
HEATER WARM—UP TIME (APPROX.)* 11.0 SECONDS

A
APPLICABLE WHERE THE DUTY CYCLE OF THE VOLTAGE PULSE DOES NOT EXCEED 15% OF ONE SCANNING
CYCLE, AND ITS DURATION IS LIMITED TO 10 MICROSECONDS.

(TMS RATING APPLIES TO HOT SWITCHING WHERE TRANSIENT DURATION DOES NOT EXCEED 0.2 SECONDS.

BYALUE GIVEN 1S TO BE CONSIDERED AS AN ABSOLUTE MAXIMUM RATING. IN THIS CASE, THE COMBINED
EFFECT OF SUPPLY-VOLTAGE VARIATION, MANUFACTURING VARIATION INCLUDING COMPONENTS IN THE
EQUIPMENT, AND ADJUST MNT OF EQUIPMENT CONTROLS SHOULD NOT CAUSE THE RATED VALUE TO BE
EXCEEDED.

il

TUNG-SOL ELECTRIC INC. ELECTKON TUBE DIVISION BLOOMFIELD NEW JUERSEY, U.S.A. MAY 1, 1956 PLATE #4677




ITAX4GT TENTATIVE DATA
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*NEATER 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 HEATER VOLTAGE TO A CIRCUIT CONSISTING
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.




TENTATIVE DATA

r

\_

ITAX4GTA

TUNG-SOL -
DIODE
|3
e
MAX
d COATED UNIPOTENTIAL CATHODE
. HEATER
3
9. 27 5_ 16.8 VOLTS  0.45 AMP.
MAX
36 AC OR DC
MAX
i ANY MOUNTING POSITION
() ] JRSSSEE = BOTTOM VIEW
2 INTERMED | ATE—SHELL
32 5 PIN OCTAL
MAX. ) o
GLASS BULB !
THE 17AX4GTA 1S 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 HEATER CHARACTERISTICS,TYPE
17AX4GTA IS IDENTICAL TO THE 6AX4GTB AND THE 12AX4GTB.
DIRECT INTERELECTRODE CAPACITANCES - aprrOX.
WITHOUT EXTERNAL SHIELD
CATHODE TO PLATE AND HEATER 8.H ppf
PLATE TO CATHODE AND HEATER 5.0 puf
HEATER TO CATHODE 4.0 (71753
RATINGS A
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
TV DAMPER SERVICE
HEATER VOLTAGE 16.8 VOLTS
MAX IMUM PEAK INVERSE PLATE VOLTAGE 4400 VOLTS
MAX IMUM PLATE DISSIPATION 5.3 WATTS
MAX IMUM STEADY—STATE PEAK.PLATE CURRENT 1000 MA.
MAX IMUM DC OUTPUT CURRENT 165 MA.
MAX IMUM 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
HEATER WARM—UP TIME™® (APPROX.) 1106 SECONDS
*NEATER 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 HEATER VOLTAGE TO A CIRCUIT CONSISTING
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.
CONTINUED ON FOLLOWING PAGE
_
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I7TAX4GTA

(

TENTATIVE DATA

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

AVERAGE CHARACTERISTICS

HEATER VOLTAGE 16.8 VOLTS
HEATER CURRENT 0.45 AMP .
TUBE VOLTAGE DROP Ib:zso MA. DC 52 VOLTS
NOTE :

OPERATION OF THIS TUBE AS A POWER RECTIFIER 1S NOT RECOMMENDED.

A
FOR OPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING

PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE
OF THE VOLTAGE PULSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE.

DESIGN-MAX IMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD
NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE
VALUES TO PROVIDE ACCFPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO 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, EQUIPMENT COMPONENT VARIATION,
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS.

BFOR SERIES HEATER OPERATION, EQUIPMENT SHOULD BE SO DESIGNED SO THAT AT NORMAL SUPPLY VOLTAGE
BOGEY TUBES WILL OPERATE AT THIS VALUE OF HEATER CURRENT.
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I7BE3

.

TUNG-SOL

-
DIODE
COMPACTRON
1.188"
1.062
FOR TV DAMPING
|m [ DIODE APPLICATIONS
2.875" y "
MAX T 9 gg——gio) COATED UNIPOTENTIAL CATHODE

ANY MOUNTING POSITION

THE 17BE3 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 17BE3 IS IDENTICAL TO THE 6BE3

- BOTTOM VIEW

BUTTON
12 PIN BASE E12-70
OUTLINE DRAWING
JEDEC 9-60

AND THE 12BE3.

DIRECT INTERELECTRODE CAPACITANCES - APPROX.
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 R$-239

AVERAGE CHARACTERISTICS 16.8 VOLTS
HEATER WARM-UP TIMEA

HEATER SUPPLY LIMITS:

CURRENT OPERATION

MAXIMUM HEATER-CATHODE VOL TAGE:

HEATER NEGATIVE WITH RESPECT TO CATHODE
DC COMPONENT
TOTAL DC AND PEAK

HEATER POSITIVE WITH RESPECT TO CATHODE
DC COMPONENT
TOTAL DC AND PEAK

CONTINUED ON FOLLOWING PAGE

BASING DIAGRAM
JEDEC 12GA <
SOCKET TERMINALS 5,6,8 AND 9
SHOULD NOT BE USED AS TIE POINTS.
GLASS BULB IT 1S FURTHER RECOMMENDED THAT
THE SOCKET CLIPS FOR
THESE PINS BE REMOVED.

10
8.0
3.4

450
n

450 + 30

5000

100
300

pf

of

MA
SECONDS

MA

VOLTS
VOLTS

VOLTS
VOLTS

I

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A.JULY 1,1964
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I7BE3

- TUNG-SOL

CONTINUED FROM PRECEDING PAGE

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

TV.DAMPER SERVICE

PEAK INVERSE PLATE VOLTAGE 5000
PLATE DISSIPATION 6.5
STEADY STATE PEAK PLATE CURRENT 1200
DC OUTPUT CURRENT 200

AVERAGE CHARACTERISTICS

TUBE VOLTAGE DROP, Ib =350 MA. DC 25

A

HEATER OPERATING RESISTANCE

B

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

VOLTS
WATTS
MA
MA

VOL TS

HEATER WARM-UP TIME IS DEFINED AS THE TIMt: 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

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
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I7TBE3A

TUNG-SOL

ey
DIODE
OUTLINE DRAWING COMPACTRON
JEDEC 9-60
¢ BASING DIAGRAM
"
1.188 JEDEC 12GA
1.062 I
: ’ FOR TV DAMPING NC K
1
/_\ 1 DIODE APPLICATIONS
2.875" T-9 |2.500"
MAX - COATED UNIPOTENTIAL CATHODE NC P
cLass |2.250 ° 0
NC NC
ANY MOUNTING POSITION
H H
M BOTTOM VIEW
BASING DIAGRAM
JEDEC 12GA
BASE 12 PIN BUTTON SOCKET TERMINALS 5,6,8 AND 9
5 SHOULD NOT BE USED AS TIE POINTS.
IEDECIER/0 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 6BE3A
AND THE 12BE3A. THE VOLTAGE DROP OF THIS TYPE IS LOWER THAN THAT OF THE 17BE3.
DIRECT INTERELECTRODE CAPACITANCES - APPROX.
WITHOUT EXTERNAL SHIELD
CATHODE TO PLATE AND HEATER: K TO (P + H) 10 of
PLATE TO CATHODE AND HEATER: P TO (K + H) 8.0 of
HEATER TO CATHODE: (H TO K) 3.4 pf
HEATER CHARACTERISTICS AND RATINGS
DESIGN MAXIMUM VALUES - SEE EIA STANDARD R$-239
AVERAGE CHARACTERISTICS 168  VOLTS 450 MA
HEATER WARM-UP TIME SFE BELOW n SECONDS
HEATER SUPPLY LIMITS:
CURRENT OPERATION 450 * 30 MA
MAXIMUM HEATER-CATHODE VOL TAGE:
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
HEATER WARM-UP TIME IS DEFINED AS TH[ TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH
802 OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING
OF THE TUBE HEATER IN SERIES WITH A RFSISTANCE OF VALUE 3 TIMES THFE NOMINAL HEATER OPERATING
RESISTANCE.
L CONTINUED ON FOLLOWING PAGE
.
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TUNG-SOL

CONTINUED FROM PRECEDING PAGE

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

TV DAMPER SERVICE SEE BELOW

PEAK INVERSE PLATE VOLTAGE 5000
PLATE DISSIPATION 6.5
STEADY STATE PEAK PLATE CURRENT 1200
DC OUTPUT CURRENT 200

VOLTS
WATTS
MA
MA

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 MUST NOT EXCEED 15 PERCENT OF ONE SCANNING CYCLE.

AYERAGE CHARACTERISTICS

TUBE VOLTAGE DROPR, Ib =350 MA. DC 22.5

VOLTS
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( TUNG-SOL

I7BFI11

DUAL PENTODE

COMPACTRON
OUTLINE
JEDEC 9-58
188"
oo il
MAX FOR

/ \ I FM DETECTOR

2 AND AUDIO OUTPUT

g

T-9

1.750"
IN T.V. RECEIVERS
GLASS 2.375"
MAX

L ANY MOUNTING POSITION

BASE 12 PIN BUTTON
JEDEC E12-70

TO THE 6BF11.

WITHOUT EXTERNAL SHIELD

CONTINUED ON FOLLOWING PAGE

N

COATED UNIPOTENTIAL CATHODE

BASING DIAGRAM
JEDEC 12EZ

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 6DTé. EXCEPT FOR HEATER CHARACTERISTICS, THE 178F11 IS IDENTICAL

DIRECT INTERELECTRODE CAPACITANCES

PENTODE 1 - GRID 1 TO PLATE 0.24
INPUT: (G1 TOH +K +1.5.+G,) 13
OUTPUT: (P TOH+K +1.5. +G.) 10

PENTODE 2 - GRID 1 TO PLATE 0.036
GRID 1 TOALL (G TOH +K +1.5.+G,+G ,+P) 6.5
GRID 3 TO PLATE 3.2
GRID 3 TO ALL (G3 TOH+K +1.S. + G| + G+ P) 8.0
GRID 1 TO GRID 3 on

COUPLING - PLATE TO PLATE 0.13

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

AVERAGE CHARACTERISTICS 16.8 VOLTS  0.45
HEATER WARM-UP TIME n

LIMITS OF SUPPLIED CURRENT 0.45 + 0,03

MAXIMUM HEATER-CATHODE VOLTAGE-BOTH SECTIONS
HEATER NEGATIVE WITH RESPECT TO CATHODE

TOTAL DC AND PEAK 200
HEATER POSITIVE WITH RESPECT TO CATHODE

DC 100

TOTAL DC AND PEAK 200

e

AMPS,
SEC.
AMPS.

VOLTS

VOLTS
VOLTS

—
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TUNG-SOL

CONTINUED FROM PRECEDING PAGE

MAXIMUM RATINGS
DESIGN MAXIMUM SYSTEM - SEE EIA STANDARD R$-239

PLATE VOLTAGE

GRID 2 VOLTAGE

GRID 2 SUPPLY VOLTAGE
POSITIVE DC GRID 3 VOLTAGE
PLATE DISSIPATION

GRID 2 DISSIPATION

SECTION 1

165
150

6.5
1.8

UP TO 150 VOLTS =

CATHODE CURRENT

GRID 1 CIRCUIT RESISTANCE
FIXED BIAS
SELF BIAS

65

0.25
0.5

AVERAGE CHARACTERISTICS

PLATE VOLTAGE

GRID 2 VOLTAGE

GRID 3 VOLTAGE

GRID 1 VOLTAGE

CATHODE RESISTOR

PLATE CURRENT

GRID 2 CURRENT

TRANSCONDUCTANCE GRID 1 TO PLATE
GRID 3 TO PLATE

PLATE RESISTANCE - APPROX.

GRID 1 VOLTAGE FOR Ip=10 pA
GRID 3 VOLTAGE FOR I, =10 pA

SECTION 1

145
10
-6.0
36
3.0
8,600

0.03

SECTION 2

330

330
28

SECTION 2
150
100

0

0
560
1.3
2.0
1,000
400
0.15

-4.5
-4.5

TYPICAL OPERATION - CLASS A1 POWER AMPLIFIER

PLATE VOLTAGE

GRID 2 VOLTAGE

GRID 1 VOLTAGE

PEAK AUDIO GRID 1 VOLTAGE
LOAD RESISTANCE

MAXIMUM SIGNAL PLATE CURRENT
MAXIMUM SIGNAL GRID 2 CURRENT
TOTAL HARMONIC DISTORTION
POWER OUTPUT

SECTION 1

145
110
-6.0
6.0
3,000
40
9.0
10
2.4

VOLTS
VOLTS
VOLTS
VOLTS
WATTS
WATTS
WATTS
MA

MEGOHMS
MEGOHMS

VOLTS
VOLTS
VOLTS
VOLTS
OHMS

MA

MA
HMHOS
HMHOS
MEGOHMS

VOLTS
VOLTS

VOLTS
VOLTS
VOLTS
VOLTS
OHMS
MA

MA

WATTS
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TENTATIVE DATA

I7BQ6GTB |

4

TUNG-SOL -~
. PENTODE
p— |l —
16
MAX
COATED UNIPOTENTIAL CATHODE
T9 3%" HEATER
MAX I 16.8 VOLTS  0.45 AMP.
38 AC OR DC
MAX
ANY MOUNTING POSITION
UQHEL— BOTTOM VIEW
e (20 =] INTERMED | ATE SHELL
32 OR
MAX. SHORT INTERMEDIATE SHELL
GLASS BULB 7 PIN OCTAL
SKIRTED e
MINIATURE CAP
THE 178B06GTB IS A BEAM POWER AMPLIFIER DESIGNED FOR USE AS A HORIZONTAL
DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS.
DIRECT INTERELECTRODE CAPACITANCES — APPROX.
GRID TO PLATE 0.6 uw f
INPUT 15 i £
OUTPUT 7 71753
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER VALUES
(UNLESS OTHERWISE SPECIFIED)
HOR|ZONTAL DEFLECTION AMPLIFIERA
HEATER VOLTAGE 16.8 VOLTS
MAX IMUM 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
MAX IMUM DC PLATE SUPPLY VOLTAGE
(BOOST + DC POWER SUPPLY) 600 VOLTS
MAX IMUM PEAK POSITIVE PLATE VCLTAGE (ABSOLUTE MAX.) 6 000 VOLTS
MAX IMUM PEAK NEGATIVE PLATE VOLTAGE 1 25@ VOLTS
MAX IMUM PLATE DISSIPATION® i WATTS
MAX IMUM PEAK NEGATIVE GRID #4 VOLTAGE 300 VOLTS
MAXIMUM DC GRID #2 VOLTAGE 200 VOLTS
MAXIMUM GRID #2 DISSIPATION 2.5 WATTS
MAX IMUM AVERAGE CATHODE CURRENT 110 MA .
MAX IMUM PEAK CATHODE CURRENT 400 MA .
MAX IMUM GRID #4 CIRCUIT RESISTANCE 0.47 ME GOHM
MAX IMUM BULB TEMPERATURE (AT HOTTEST POINT) 220 O
HEATER WARM—UP TIME (APPROX.)™ 11..0 SECONDS
AFOR 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% OF A SCANNING CYCLE.
B’N STAGES OPERATING WITH GRID LEAK BIAS, AN ADEQUATE CATHODE B1AS RESISTOR OR OTHER SUITABLE
MEANS 1S REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION.
*HEATER WARM—UP TIME 1S DEFINED AS THE TIME REQUIRED FOR THE VOLTADE 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 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.
CONTINUED ON FOLLOWING PAGE
L - —_—
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TENTATIVE DATA

r TUNG-SOL —~
CONTINUED FROM PRECEDING PAGE
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
HEATER VOLTAGE 16.8 VOLTS
HEATER CURRENT 0.45 AMP .
PENTODE OPERATION:C
PLATE CURRENT B MA .
GRID #2 CURRENT 21 MA .
TRANSCONDUCTANCE 5 900 LMHOS
PLATE RESISTANCE 14 0O OHMS
ZERO BIAS:D
PLATE CURRENT 260 MA .
GRID #2 CURRENT 26 MA .
cUTOFF:E
GRID #4 VOLTAGE (APPROX.) —43 VOLTS
TRIODE AMPLIFICATION FACTORF 4.3
SIMILAR TYPE REFERENCE: Except for heater characteristics, the 17BQ6GTB is identical
to the 6BQ6GTB.
Coir E, = 250V, E ., = 150V, AND E_; = -22.5V.
DWITN EB = 60V. AND ECQ = 150V. (INSTANTANEOUS VALUES)
E - - -
FOR Ih = 1 MA. WITH Eb = 250V. AND Ec2 = 150V.
FW T = =1 AND E = w22
ITH Ey = E.p = 150V. AND E; ==22:5V.
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TENTATIVE DATA I7C5

7

N

TUNG-SOL ~

BEAM PENTODE
’Z_ MINIATURE TYPE
il

X. COATED UNIPOTENTIAL CATHODE
PE HEATER
8
-t MAx\ 16.8 VOLTS  0.45 AMP.
e 5 AC OR
2? G DC

ANY MOUNTING POSITION

I

BOTTOM VIEW
GLASS BULB MINIATURE BUTTON
7 PIN BASE

icv

THE 17CH 1S 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 ADAPTABLE 70 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
AND HEATER WARM-UP TIME THE 17C5 IS IDENTICAL TO THE 50ChH.

DIRECT INTERELECTRODE CAPACITANCES — APPROX.

WITH NO EXTERNAL SHIELD

GRID TO PLATE: G, TO P 0.6 «— puf
INPUT: Gy TO (H+K&G3+G») 13.0 & uuf
OUTPUT: P TO (H+K&G3+G)) 8.5 e= uuf
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
HEATER VOLTAGE 16.8 VOLTS
MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER PCSITIVE WITH RESPECT TC CATHODE
DC COMPONENT 100 VOLTS
TOTAL DC AND PEAK 200 VOLTS
HEATER NEGATIVE WITH RESPECT TO CATHODE
DC COMPONENT 200 VOLTS
TOTAL DC AND PEAK 300 VOLTS
MAX IMUM PLATE VOLTAGE 135 VOLTS
MAX IMUM GRID #2 VOLTAGE il VOLTS
MAX IMUM PLATE DISSIPATION 6.0 &  WATTS
MAX IMUM GRID #2 DISSIPATION 128§ WATTS
MAXIMUM POSITIVE DC GRID #4 VOLTAGE Ol VOLTS
MAX IMUM GRID #4 CIRCUIT RESISTANCE:
FIXED BIAS 81 ME GOHM
CATHODE BIAS 0.5 ME GOHM
MAX IMUM BULB TEMPERATURE
(AT HOTTEST POINT ON BULB SURFACE) DI = %¢
HEATER WARM—UP TIME™ 11.0 SECONDS

ALL ELECTRICAL DATA EXCEPT HEATER CHARACTERISTICS FOR TYPE 17C5 ARE IDENTICAL WITH THOSE OF TYPES
12c5, 12cu5, 50C5, 25C5, AND 50B5.

*HEATER WARM-UP TIME 1S DEFINED AS 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 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.

*INDICATES AN ADDITION.

—»INDICATES A CHANGE.

CONTINUED ON FOLLOWING PAGE

=
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T

CONTINUED

TENTATIVE DATA

NG-SOL

FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

.

CLASS Ay AMPLIFIER
HEATER VOLTAGE 16,8 VOLTS
HEATER CURRENT 0.45 AMP .
PLATE VOLTAGE 120 < VOLTS
GRID #2 VOLTAGE 110 VOLTS
GRID #4 VOLTAGE —5 4=  VOLTS
PEAK AF GRID #4 VOLTAGE & 4  VOLTS
ZERO—SIGNAL PLATE CURRENT 49 MA .
ZERO—SIGNAL GRID #2 CURRENT 4 MA .
MAX IMUM S1GNAL PLATE CURRENT h0 MA .
MAX IMUM SIGNAL GRID #2 CURRENT 8.H MA .
PLATE RESISTANCE (APFPRUX.) 10 000 OHMS
TRANSCONDUCTANCE 7 500 UMHOS
LOAD RESISTANCE 2 50« OHMS
TOTAL HARMONIC DISTORTION 10 & PERCENT
MAX IMUM SIGNAL POWER OUTPUT 7 4 WATTS
— J
2.0
\\
\‘
'\\
v {
p': .5 30;
- wl
= S
] w
a.
= / 4 .
— e 3
— 1.0 1 Na 4208
= - =
= Wt 17C5 S
S A PENTODE CONNECTION o
L =
& Lt Ef = 50 Volts 2
& o4l Lol Ep, = 110 Volts o 2
=) ~7 E., = 110 Volts 3
| Ecy = =7.5 Volits =
| Esig = 5.3 Volts RMS; =
-
- P0 =
SRS S i | |- 8 =
B
% 5 5.0 7.5 0
0AD RESISTANCE (RI) - KILOHMS
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TENTATIVE DATA I7D4

. TUNG-SOL "

DIODE
7‘ T § UNIPOTENTIAL CATHODE
5 HEATER
P ,
3 ‘ 16.8 VOLTS  0.45 AMP.
MA X 32
3 AC OR DC
| MAX
1 ANY MOUNTING POSITION
L
R BOTTOM VIEW ®
INTERMEDIATE SHELL
OR
SHORT INTERMEDIATE SHELL
g PIN OCTAL
GLASS BULB

4Cc6

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 3.0 uuf
PLATE TO CATHODE & HEATER® 6.0 e f
CATHODE TO PLATE & HEATERA 8.0 Lt
RATINGS
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM - UNLESS OTHERWISE INDICATED
DAMPER SERVICE®
HEATER VOLTAGE 16.8 VOLTS
HEATER CURRENT 0.6 AMP .
MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE
Dc 900 VOLTS
TOTAL DC AND PEAK 4 400 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE

DC 100 VOLTS

TOTAL DC AND PEAK 300 VOLTS
MAX IMUM PEAK INVERSE VOLTAGE 4 400 VOLTS
MAXIMUM DC PLATE CURRENT 155 MA.
MAX IMUM DC PLATE CURRENT (DESIGN CENTER SYSTEM) 145 MA .
MAX IMUM PEAK PLATE CURRENT 900 MA .
MAX IMUM PLATE DISSIPATION ;) WATTS
TUBE VOLTAGE DROP WITH Ib= 250 MA. 22 VOLTS
HEATER WARM—UP TIME (APPROX.)™ 1150 SECONDS

® NS 1, 2, 4, & 6 MUST NOT BE USED AS TIE POINTS.
A
TIE UNUSED PINS AND METAL PART TO HEATER.

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

CONTINUED ON FOLLOWING PAGE
. =
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I7D4 TENTATIVE DATA

e TUNG-SOL

CONTINUED FROM PRECEDING PAGE

*
HEATER WARM-UP TIME 1S DEFINED AS 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 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.

DESIGN=MAXIMUM RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WHICH
SATISFACTORY TUBE LIFE CAN BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE,
THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN SO THAT NO DESIGN-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 ADJUST-
MENT, LOAD VARIATION, AND ENVIRONMENTAL CONDITIONS.

"~




PRINTEO 1N V. 8. &,

I7D4

( TUNG-SOL -
DIODE
3
T e
| MAX
‘ N
[ UNIPOTENT AL CATHODE
T-9 HEATER
fo 32 15.8 VOLTS  0.45 AMP.
\ MAX AC OR DC
} \ ANY MOUNTING POSITION
U‘W x
S
- BOTTOM VIEW ®
'32 -
MAX BASING DIAGRAM
GLASS BULB
INTERMEDIATE SHELL 85-85 OR YENERClE
SHORT INTERMEDIATE SHELL B6-60
8 PIN OCTAL
OUTLINE DRAWING
JEDEC 9-41
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 %0 pf
PLATE TO CATHODE & HEATERA 6.0 pf
CATHODE TO PLATE & HEATERA 8.0 pf
RATINGS
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM - UNLESS OTHERWISE INDICATED
DAMPER SERVICE®
HEATER VOLTAGE 16.8 VOLTS
HEATER CURRENT —0.4H AMP .
MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE
DC 900 VOLTS
TOTAL DC AND PEAK 4 400 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE
DC 100 VOLTS
TOTAL DC AND PEAK 300 VOLTS
MAX IMUM PEAK INVERSE VOLTAGE 4 400 VOLTS
MAX IMUM DC PLATE CURRENT 155 MA .
MAX IMUM DC PLATE CURRENT (DESIGN CENTER SYSTEM) 145 MA .
MAX IMUM PEAK PLATE CURRENT 900 MA.
MAX IMUM PLATE DISSIPATION BeH WATTS
TUBE VOLTAGE DROP WITH TIb= 250 MA. 22 VOLTS
HEATER WARM—UP TIME (APPROX.)™ 11.0 SECONDS
® NS 1, 2, 4, & 6 MUST NOT BE USED AS TIE POINTS.
ATIE UNUSED PINS AND METAL PART TO HEATER.
BFOR OPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING
PRACTICE FOR TELEVISION BROADCAST STATIONS; FEDERAL COMMUNICATIONS COMMISSION.™ THE DUTY OF
THE HORIZONTAL VOLTAGE PULSE NOT TO EXCEED 15% OF ONE SCANNING CYCLE.
—» INDICATES A CHANGE.
CONTINUED ON FOLLOWING PAGE
\_ _
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TUNG-SOL

CONTINUED FROM PRECEDING PAGE

*
HEATER 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 HEATER VOLTAGE TO A CIRCUIT CONSISTING
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.

DESIGN-MAXIMUM RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WHICH
SATISFACTORY TUBE LIFE CAN BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE,
THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN SO THAT NO DESIGN-MAXIMUM
VALUE IS EXCEEDED WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH
RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT CQMPONENT VARIATION, EQUIPMENT CONTROL ADJUST-
MENT, LOAD VARIATION, AND ENVIRONMENTAL CONDITIONS.




PRINTES 1N V. 8. A,

I7D4A

TUNG-SOL

r 2
DIODE
| -
T-9 23 UNIPOTENTIAL CATHODE
3
MAX.
S* HEATER
3
MAX.  16.8 VOLTS  .450%.030 AMPS.
9" ANY MOUNTING POSITION
- |— ]
32 R
MAX. ASOCKET PINS 1, 2, % & 6 MUST BOTTOM VIEW
GLASS BULB NOT BE USED AS TIE POINTS.
INTERMEDIATE SHELL
5 PIN OCTAL B5-85 BASING DJAGRAM
OUTLINE DRAWING JEDEC 4CG
JEDEC 9-41
THE 1704A 1S A SINGLE INDIRECTLY—HEATED DIODE INTENDED FOR USE IN TELE—
VISION HORIZONTAL FREQUENCY DAMPER SERVICE. IT 1S 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 5.0 pf
CATHODE TO'PLATE AND HEATER: K TO (Pt H) 9.0 pf
PLATE TO CATHODE AND HEATER: P TO (K *H) 70 pf
RATINGS 5
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
HEATER CURRENTC .450t.030 AMPS.
MAX IMUM PEAK INVERSE PLATE VOLTAGE 500U VOLTS
MAX IMUM DC PLATE CURRENT 185 MA .
MAX IMUM STEADY STATE PEAK PLATE CURRENT 900 MA .
MAX IMUM PLATE DISSIPATION 8.0 WATTS
MAX IMUM HEATER—CATHODE VOLTAGEP
HEATER NEGATIVE WITH RESPECT TO CATHODE
DC 1000 VOLTS
TOTAL DC .AND PEAK 5000 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE
DC 100 VOLTS
TOTAL DC AND PEAK 300 VOLTS
HEATER WARM—UP TIME (APPROX.)™ 11.0 SECONDS
AVERAGE CHARACTERISTICS
HEATER VOLTAGE (AT 0.45 AMP.) 16.8 VOLTS
HEATER CURRENT .450t.030 AMP .
TUBE VOLTAGE DROP v
(WITH TUBE CONDUCTING PLATE CURRENT ——340 MA.) 30 VOLTS
B
DESIGN-MAX IMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY 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 RESPONSIBILITY FOR THE
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM
VALUE FOR THE INTENDED SERVICE 1S EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION,
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, *ND ENVIRONMENTAL CONDITIONS.
X )
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( TUNG-SOL

CONTINUED FROM PRECEDING PAGE

THE EQUIPMENT DESIGNER SHALL SO DESIGN THE EQUIPMENT THAT THE HEATER CURRENT IS AT THE SPECI-

FIED BOGIE VALUE. HEATER SUPPLY VARIATIONS SHOULD BE RESTRICTED SO THAT THE HEATER CURRENT
WILL BE MAINTAINED WITHIN THE SPECIFIED TOLERANCE.

DTHE DURATION OF THE VOLTAGE PULSE MUST NOT EXCEED 15% OF ONE HORIZONTAL SCANNING CYCLE. IN A
525-LINE, 30-FRAME SYSTEM, 15% OF ONE HORIZONTAL SCANNING CYCLE 1S 10 MICROSECONDS.

*

HEATER WARM-UP TIME 1S DEFINED AS 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 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.
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I7DE4

- TUNG-SOL =\
HALF-WAVE VACUUM RECTIFIER
l_ll88"_| )
MAX UNIPOTENTIAL CATHODE
< HEATER
‘ - o P
I7.0 VOLTS o00+40 MA. - e
\
K
T.9 [3.250" AC OR DC (3)
MAX
| " A G POS |
3812 ANY MOUNTING POSITION @ L’e
| MAX 0
- H
Pl
GLASS BULSB BASING DIAGRAM
JEDEC GROUP L B5-85 JEDEC 4CG
SHORT
INTERMEDIATE-SHELL
5 PIN OCTAL
WITH EXTERNAL BARRIERS
PINS 1, 4, & 6 ARE OMITTED
OUTLINE DRAWING
JEDEC 9-44
THE 170E4 1S 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 WARM-UP TIME, THE 17DE4 IS IDENTICAL
TO THE 6DE4 AND 22DE4.
DIRECT INTERELECTRODE CAPACITANCES - ApPRrOX.
WITHOUT EXTERNAL SHIELD
PLATE TO HEATER AND CATHODE 8.5 pf
CATHODE TO HEATER AND PLATE 11:5 pf
HEATER TO CATHODE (il pf
RATINGS
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
DAMPER SERVICE
MAX IMUM PEAK INVERSE PLATE VOLTAGE 5500“ VOLTS
MAX IMUM PEAK PLATE CURRENT 1100 MA .
MAXIMUM DC PLATE CURRENT 180 MA.
MAXIMUM PLATE DISSIPATION 6.5 WATTS
MAX IMUM PEAK HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE 55008 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE 300° VOLTS
HEATER WARM—UP TIME (APPROX.)* 110 SECONDS
—» INDICATES A CHANGE.
CONTINUED ON FOLLOWING PAGE
. —
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TUNG-SOL

CONTINUED FROM PRECEDING PAGE

NOTES

AFOR OPERATION IN A 525-LINE, 30~ FRAME SYSTEM AS DESCRIBED IN STANDARDS OF GOOD ENGINEERING

PRACTICE FOR TELEVISION BROADCAST STATHONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE
OF THE VOLTAGE PULSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE.

BTHE DC COMPONENT MUST NOT EXCEED 900 VOLTS.

CTHE DC COMPONENT MUST NOT EXCEED 100 VOLTS.

*HEATER WARM-UP TIME 1S DEFINED AS 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 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.
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I7DM4

.

TUNG-SOL .

DIODE

188" _]
MAX

UNIPOTENTIAL CATHODE

FOR DAMPER SERVICE IN P

(9

TELEVISION RECEIVERS K

_9 [3.250"
T=9 Wax

” 1c(2) (DH
3,&%1)% A{
H

ANY MOUNTING POSITION

U BOTTOM VIEW
BASING DIAGRAM
JEDEC %CG
GLASS BULB
SHORT INTERMEDIATE SHELL

5 PIN OCTAL WITH

EXTERNAL BARRIERS
85 -85

OUTLINE DRAWING
JEDEC 9-44

THE 17DM4 1S 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 120M4.

DIRECT INTERELECTRODE CAPACITANCES - arprOX.

WITHOUT EXTERNAL SHIELD

PLATE TO HEATER AND CATHODE 8.5 pf
CATHODE TO HEATER AND PLATE 11.5 pf
HEATER TO CATHODE u pf

HEATER CHARACTERISTICS AND RATINGS
DESIGN MAXIMUM VALUES =~ SEE EIA STANDARD RS-239
AVERAGE CHARACTERISTICS 16.8 voLTs 450 MA.

HEATER SUPPLY LIMITS!
CURRENT OPERATION 45027 MA .

MAX IMUM PEAK HEATER CATHODE VOLTAGE:

HEATER NEGATIVE WITH RESPECT TO CATHODE 50004 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE BOOB VOLTS
HEATER WARM—UP TIME (AVERAGE)C i SECONDS

CONTINUEU ON FOLLOWING PAGE

_J
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. TUNG-SOL

CONTINUED FROM PRECEDING PAGE

MAXIMUM RATINGS

DESIGN MAXIUM VALUES - SEE EIA STANDARD RS-239

DAMPER SERVICE

PEAK INVERSE PLATE VOLTAGE EOOOD VOLTS

PEAK PLATE CURRENT 1100 MA .

DC PLATE CURRENT 175 MA.

PLATE DISSIPATION 6.5 WATTS
CHARACTERISTICS

TUBE VOLTAGE DROP FOR PLATE CURRENT OF
400 MA. APPROXIMATE 3H VOLTS

ATNE DC COMPONENT MUST NOT EXCEED 900 VOLTS.

B
THE DC COMPONENT MUST NOT EXCEED 100 VOLTS.

c

HEATER 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 HEATER VOLTAGE TO A CIRCUIT CONSISTING
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.

DFOR OPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE
OF THE VOLTAGE PULSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE. (15%0F ONE HORIZONTAL SCANNING
CYCLE 1S 10 MICROSECONDS.)




FaiNTED INV. 6. A,
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3.250"
T=9 MAX

MAX

L

I L28]"
MAX

GLASS BULB
SHORT INTERMEDIATE SHELL
5 PIN OCTAL BASE B5-85
OUTLINE DRAWING
JEDEC 9-44

THE 17DM4A IS AN INDIRECTLY-HEATED HALF-WAVE RECTIFIER EMPLOYING A T-9 ENVELOPE.
IT IS DESIGNED SPECIFICALLY FOR USE AS A DAMPER DIODE IN HORIZONTAL DEFLECTION CIR-

I7DM4A

TUNG-SOL
DIODE

FOR DAMPER SERVICE IN
TELEVISION RECEIVERS

382" COATED UNIPOTENTIAL CATHODE

ANY MOUNTING POSITION

CUITS OF TEL EVISION RECEIVERS.

EXCEPT FOR HEATER CHARACTERISTICS AND RATINGS, THE 17DM4A IS IDENTICAL 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
PLATE TO CATHODE

CATHODE TO PLATE AND HEATER

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

AVERAGE CHARACTERISTICS
HEATER WARM-UP TlMEA

HEATER SUPPLY LIMITS:
CURRENT OPERATION

16.8 VOLTS

MAXIMUM HEATER-CATHODE VOL TAGE:
HEATERNEGATIVE WITH RESPECT TO CATHODE

TOTAL DC AND PEAK

HEATER POSITIVE WITH RESPECT TO CATHODE

TOTAL DC AND PEAK

A

HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO
REACH B0% OF ITS RATED YOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT
CONSISTING OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF YALUE THREE TIMES THE NOMINAL

HEATER OPERATING RESISTANCE.

N

K

ic(2) ‘_'ﬂ
®

H
BOTTOM VIEW

BASING DIAGRAM
JEDEC 4CG

SOCKET TERMINALS 1,2,4 & 6,
SHOULD NOT BE USED AS
TIE POINTS.

4 pf

8.5 of

115 pf

450 MA.

i SECONDS
450 + 30 MA.

900 VOLTS
5000 VOLTS
100

300 VOLTS
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TUNG-SOL

CONTINUED FROM PRECEDING PAGE

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

DAMPER SERVICEB
PEAK INVERSE VOLTAGE 5000
PEAK PLATE CURRENT 1200
DC PLATE CURRENT 200
PLATE DISSIPATION 6.5

CHARACTERISTICS
VOLTAGE DROP AT Ib =400 MA. 35

B

VOLTS
MA.
MA.
WATTS

VOLTS

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.
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I7DQGA

L

TUNG-SOL

BEAM PENTODE

JEDEC CAP

=
562 | C120RCI3 COATED UNIPOTENTIAL CATHODE
MAX

FOR HCRIZONTAL DEFLECTION AMPLIFIER

APPLICATIONS IN TELEVISION RECEIVERS

M
" ANY MOUNTING POSITION
MAX
PIN &) |S OMITTED VWHEN EITHER A
l_ =f=122 QR Bf-148 BASE IS USED
GLASS BULB

BASING DIAGRAM
SKIRTED MINIATURE JEDEC 6AM

SHORT MEDIUM-SHELL
6 PIN OCTAL 86-122,
B6-148 OR
7 PIN OCTAL
B7-111, B7-119 OR B5-190 «—
OUTLINE DRAWING
JEDEC 12-51

THE 170Q0A 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 PROVIDED IT IS USED WITH OTHER TUBES WHICH ARE SIMILARLY
CONTROLLED. EXCEPT FOR THE CONTROLLED HEATER WARM-UP TIME AND HEATER
RATINGS THE 170Q06A IS IDENTICAL TO THE oDQOA.

DIRECT INTERELECTRODE CAPACITANCES — apPrOX.

WITHOUT EXTERNAL SHIELD

GRID TO PLATE (G TO P) 0.5 pf
INPUT: (G4 TO Htk, BP +G2) 15.0 pf
OUTPUT: (P TO HtK, BP +B2) TG pf
HEATER CHARACTERISTICS AND RATINGS
DESIGN MAXIMUM VALUES - SEE EI!A STANDARD RS-239
AVERAGE CHARACTERISTICS 16.8 voLTs 450 MA.

HEATER SUPPLY LIMITS:

CURRENT OPERATION 450+ 30 MA.
MAX |MUM HEATER—CATHODE VOLTAGE:

HEATER POSITIVE WITH RESPECT TO CATHODE

DC 100 VOLTS
TOTAL DC AND PEAK 200 VOLTS
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 200 VOLTS
*
HEATER WARM—UP TIME, APPROX. 11 SECONDS

—»INDICATES A CHANGE.

CONTINUED ON FOLLOWING PAGE

~

-
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CONTINUED FROM PRECEDING PAGE

MAXIMUM RATINGS

DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239
HOR | ZONTAL DEFLECTION AMPLIFIERA

PLATE SUPPLY VOLTAGE, DC (BOOSTtDC POWER SUPPLY) 770 VOLTS
PLATE VOLTAGE, PEAK PULSE, POSITIVE 6000 VOLTS
PLATE VOLTAGE, PEAK PULSE, NEGATIVE 1500 VOLTS
PLATE DISSIPATION, B 18 WATTS
GRID #4 VOLTAGE, PEAK PULSE, NEGATIVE 330 VOLTS
GRID #2 VOLTAGE, DC 220 VOLTS
GRID #2 DISSIPATION 3.6 WATTS
CATHODE CURRENT, AVERAGE 155 MA.
CATHODE CURRENT, PEAK h40 MA.
GRID #4 CIRCUIT RESISTANCE, B 1.0 MEGOHM
BULB TEMPERATURE, (AT HOTTEST POINT) 220 2
AVERAGE CHARACTERISTICS

PENTODE OPERATION: Eb =250V, Ec2 =450V, Ec4=-22.5V.

PLATE CURRENT 55 MA.

GRID #2 CURRENT LB MA.

TRANSCONDUCTANCE 6600 UMHOS

PLATE RESISTANCE, APPROX. 20,000 OHMS
ZERO BIAS: Eb = 60V, Ec2 = 450V. (INSTANTANEOUS VALUES)

PLATE CURRENT 315 MA.

GRID #2 CURRENT 25 MA.
CUTOFFT Ib = 4 MA, Eb = 250 V, Ec2 = 150 V.

GRID #1 VOLTAGE, APPROX. -40 VOLTS
CUTOFF: Ib = 4 Ma, Eb = 5000 V, Ec2 = 450 V.

GRID #4 VOLTAGE, APPROX. -100 VOLTS
TRIODE MU: Eb = Ec2 = 450 V, Eci ==22.5 V. 4.5

—» INDICATES A CHANGE.

A .
FOR OPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING

PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE

OF THE VOLTAGE PULSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE.

B

iIN STAGES OPERATING WITH GRID LEAK BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE

MEANS |S REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION.

‘NEATER 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 HEATER VOLTAGE TO A CIRCUIT CONSISTING
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.
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I7DQ6B

r TUNG-SOL N
BEAM PENTODE
JEUEC CAP
\s62 | C1-2ORCI-3 COATED UNIPOTENTIAL CATHODE
MAX
FOR HCORIZONTAL DEFLECTION AMPLIFIER
APPLICATIONS IN TELEVISION RECEIVERS
ANY MOUNT ING POSITION
PIN #1 IS OMITTED WHEN EITHER
A B6-122 OR B6-148 BASE IS USED
GLASS BULS BASING DIAGRAM
SKIRTED MINIATURE JEDEC 6AM
SHORT MEDIUM-SHELL
6 PIN'OCTAL B6-122,
B6-148 OR
7 PIN OCTAL
87-111, 87-119 OR B5-190 <—
DUTLINE DRAWING
JEDEC 12-51
THE 17D06B IS A BEAM POWER PENTODE PRIMARILY DESIGNED FOR USE AS THE
HOR | ZONTAL—DEFLECTICN 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, THE 17DQ6B IS IDENTICAL
TO THE 6DQ6B.
DIRECT INTERELECTRODE CAPACITANCES — apPrOX.
WITHOUT EXTERNAL SHIELD
GRID TO PLATE (G TO P) 0.5 pf
INPUT: (G4 TO HtK, BP +G2) 15.0 pf
OUTPUT: (P TO HtK, BP tB2) 7.0 pf
HEATER CHARACTERISTICS AND RATINGS
DESIGN MAXIMUM VALUES - SEE EI!A STANDARD RS5-239
AVERAGE CHARACTERISTICS 16.8 voLTs 450 MA .
HEATER SUPPLY LIMITS:
CURRENT OPERATION 450130 MA.
MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER POSITIVE WITH RESPECT TO CATHODE
DC 100 VOLTS
TOTAL DC AND PEAK 200 VOLTS
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 200 VOLTS
HEATER WARM—UP TIME, APPROX.* 11 SECONDS
—»INDICATES A CHANGE.
CONTINUED ON FOLLOWING PAGE
_ -
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CONTINUED FROM PRECEDING PAGE

MAXIMUM RATINGS

DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239
HOR | ZONTAL DEFLECTION AMPLIFIERA

A
FOR OPERATION IN A 525-LINE,
PRACTICE FOR TELEVISION BROADCAST STATIONS:

—» INDICATES A CHANGE.

PLATE SUPPLY VOLTAGE, DC (BOOST+tDC POWER SUPPLY) 770 VOLTS
PLATE VOLTAGE, PEAK PULSE, POSITIVE 6500 VOLTS
PLATE VOLTAGE, PEAK PULSE, NEGATIVE 1500 VOLTS
PLATE DISSIPATION, B 18 WATTS
GRID #4 VOLTAGE, PEAK PULSE, NEGATIVE 330 VOLTS
GRID #2 VOLTAGE, DC 220 VOLTS
GRID #2 DISSIPATION 3.6 WATTS
CATHODE CURRENT, AVERAGE a 175 MA .
CATHODE CURRENT, PEAK 610 MA .
GRID #4 CIRCUIT RESISTANCE, B L@ ME GOHM
BULB TEMPERATURE, (AT HOTTEST POINT) 220 g
AVERAGE CHARACTERISTICS

PENTODE OPERATION: Eb =250V,Ec2 =450V, Ec4=-22.5V.

PLATE CURRENT 65 MA.

GRID #2 CURRENT 1.8 MA.

TRANSCONDUCTANCE 7300 LMHOS

PLATE RESISTANCE, APPROX. 18,000 OHMS
ZERO BIAS: Eb = 60V, Ec2 = 450V. (INSTANTANEOUS VALUES)

PLATE CURRENT 345 MA.

GRID #2 CURRENT 21 MA.
CUTOFF: Ib = 4 MA, Eb = 250 V, Ec2 = 450 V.

GRID #14 VOLTAGE, APPROX. —42 VOLTS
CUTOFF: Ib = 4 Ma, Eb = 5000 V, Ee2 = 450 V.

GRID #1 VOLTAGE, APPROX. =100 VOLTS
TRIQDE MU: Eb= Ee2 = 450 V, Bed =—22.5 V. 4.4

30-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING
FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE

OF THE VOLTAGE PULSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE.

B
IN 51AGES OPERATING WITH GRID LEAK BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE
MEANS 1S REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION,

*HEATER WARM-UP TIME 1S DEFINED AS 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 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.
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I7GV5
- TUNG-SOL ~

BEAM PENTODE

" MINIATURE
‘1563 ¢
<= MAX —-/— CAP CI-3

FOR

TV HORIZONTAL DEFLECTION
3.250"

T=12 3000" AMPLIFIER APPLICATIONS
3625"
MAX

ANY MOUNTING POSITION
\ / BOTTOM VIEW
| COATED UNIPOTENTIAL CATHODE BASING DIAGRAM
JEDEC 12DR

GLASS BULB
BUTTON
12 PIN BASE E12-74
OUTLINE DRAWING
JEDEC 12-79

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

CEIVERS.
DIRECT INTERELECTRODE CAPACITANCES - APPROX.
WITHOUT EXTERNAL SHIELD
GRID 1 TC PLATE: (G] TO P) 0.6 of
INPUT: G! TO (H+K+G2+B.P) 16 of
OUTPUT: P TO (H+K+G2+B.P.) 7.0 of
HEATER CHARACTERISTICS AND RATINGS

DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239
AVERAGE CHARACTERISTICS 16.8 VOLTS 450 MA.
HEATER WARM-UP TIME A N SECONDS

HEATER SUPPLY LIMITS:

CURRENT OPERATION 45030 MA.
MAXIMUM HEATER CATHODE VOL TAGE:

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
_ -
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- TUNG-SOL

CONTINUED FROM PRECEDING PAGE

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

HORIZONTAL-DEFLECTION AMPLIFIER SERVICE

DC PLATE-SUPPLY VOLTAGE (BOOST + DC POWER SUPFLY) 770 VOLTS
PEAK POSITIVE PULSE PLATE VOLTAGE 6500 VOLTS
PEAK NEGATIVE PULSE PLATE VOLTAGE 1500 VOLTS
GRID 2 VOLTAGE 220 VOLTS
NEGATIVE DC GRID 1 VOLTAGE 55 VOLTS
PEAK NEGATIVE GRID 1 VOLTAGE 330 VOLTS
PLATE DISSIPATION® 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 150 150 150 VOLTS
GRID 1 VOLTAGE o€ 225 VOLTS
PLATE RESISTANCE, APPROX. manA S 18000 OHMS
TRANSCONDUCTANCE 7300 HMHOS
PLATE CURRENT ——-- 345 65 MA.
GRID 2 CURRENT sy 27 -— 1.8 MA.
GRID 1 VOLTAGE, APPROX. Ib=1.0 MA. -100 - -42 VOLTS
TRIODE AMPLIFICATION FACTORD == T 4.4

A

HEATER 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 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
IN STAGES OPERATING WITH GRID-LEAK 31AS, AN ADEQUATE CATHODE-3IAS RESISTOR OR OTHER SUIT-
ABLE MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION.

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

D
TRIODE CONNECTION (SCREEN TIED TO PLATE) WITH Eb=Ec2=150 VOLTS AND Ec1=-22.5 VOLTS

— INDICATES A CHANGE.
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I7GW6

. TUNG-SOL =
BEAM PENTODE
1562__| MINIATURE
Mas CAP CI-3
G2 2] Gi
FOR OI=l©)
HOR | ZONTAL-DEFLECTION—AMPLIFIER  NC
T-12 3MsAe§(a CIRCUITS IN TELEVISION RECEIVERS
: H
L il
UNIPOTENTIAL CATHODE o
K;G3
-1 ANY MOUNTING POSITION
- BOTTOM VIEW
& D
GLASS BULB PIN #3 1S OMITTED WHEN B5-190 BASE IS USE BASING DIAGRAM
JEDEC 6AM
SHORT MEDIUM SHELL
5 OR 6 PIN OCTAL WITH
EXTERNAL BARRIERS
B6-122 OR 85-190
THE 17GW6 {S A BEAM POWER PENTODE EMPLOYING A T-12 ENVELOPF. 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 - arPrOX.
WITHOUT EXTERNAL SHIELD
GRID #1 TO PLATE 0.5 pf
GRID #4 TO CATHODE, GRID #3, GRID #2 & HEATER 17 pf
PLATE TO CATHODE, GRID #3, GRID #2 & HEATER 4 pf
HEATER CHARACTERISTICS AND RATINGS
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239
AVERAGE CHARACTERISTICS 16.8 voLTs 450 MA.
HEATER WARM—UP TIME™ 11 SECONDS
HEATER SUPPLY LIMITS:
CURRENT OPERATION 45030 MA.
MAXIMUM PEAK HEATER—CATHODE VOLTAGE:

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE 2004 VOLTS
MAXIMUM RATINGS
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239
HOR | ZONTAL—DEFLECTION AMPLIFIER
DC PLATE—SUPPLY VOLTAGE (BOOST *DC POWER SUPPLY) 770 VOLTS
PEAK POSITIVE—PULSE PLATE VOLTAGED 6500 VOLTS
PEAK NEGATIVE—PULSE PLATE VOLTAGE 1500 VOLTS
DC GRID #2 VOLTAGE 220 VOLTS
DC GRID #4 VOLTAGE ~bbH VOLTS
CONTINUED ON FOLLOWING PAGE
\_ -
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( TUNG-SOL

CONTINUED FROM PRECEDING PAGE

MAXIMUM RATINGS-conT'p.

DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239

PEAK NEGATIVE—PULSE GRID #41 VOLTAGE 330 VOLTS
CATHODE CURRENT:

PEAK 550 MA
AVERAGE 175 MA .
PLATE D15SIPATIONC 17.5 WATTS
GRID #2 INPUT 3.5 WATTS

BULB TEMPERATURE (AT HOTTEST POINT ON BULB SURFACE) 240 %

MAXIMUM CIRCUIT VALUES:
GRID #4 CIRCUIT RESISTANCES 1.0 ME GOHM

CHARACTERISTICS
CLASS Ay AMPL IFIER

PLATE VOLTAGE 60 250 VOLTS
GRID #2 VOLTAGE 150 150 VOLTS
GRID #4 VOLTAGE 0 =22.5 VOLTS
MU—FACTOR, GRID #2 TO GRID #4 WITH PLATE

CONNECTED TO GRID #2, PLATE VOLTS =

GRID #2 VOLTS =450, AND GRID #4 VOLTS

==22+5 - 4.4
PLATE RESISTANCE (APPROX.) —_— 15000 OHMS
TRANSCONDUCTANCE —_— 7100 HUMHOS
PLATE CURRENT —390P 70 MA .
GRID #2 CURRENT 32D 2.1 MA .
GRID #4 VOLTAGE (APPROX.) FOR

PLATE CURRENT OF 4 MA. 42 VOLTS

*HEATER 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 HEATER VOLTAGE TO A CIRCUIT CONSISTING
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.

ATHE DC COMPONENT MUST NOT EXCEED 100 VOLTS.

B

FOR OPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD 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 CYCLE 1S 10 MICROSECONDS.

(55
IN STAGES OPERATING WITH GRID-RESISTOR BIAS, AN ADEQUATE CATHODE-BIAS RESISTOR OR OTHER SUIT-
ABLE MEANS 1S REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION.

D
THESE VALUES CAN BE MEASURED BY A METHOD INVOLVING A RECURRENT WAVE FORM SUCH THAT THE CATHODE
CURRENT WILL BE KEPT WITHIN RATINGS IN ORDER TO PREVENT DAMAGE TO THE TUBE.

SIMILAR TYPE REFERENCE:

Except for heater characteristics, the 17GKW6 is identical to
the 6GW6 and the 12GW6.

\_ —>  INDICATES A CHANGE.
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I7dM6

TUNG-SOL

~
PENTODE
COMPACTRON
L 1563"__| CcAP
MAX |- CI-3
BEAM PENTODE
FOR
3250" HORIZONTAL-DEFLECTION
IAAA"
T=i2 3000 m AMPLIFIER APPLICATIONS
3625 BOTTOM VIEW
MAX IN TV RECEIVERS BASING DIAGRAM
JEDEC 12FK
\mﬁm——— COATED UNIPOTENTIAL CATHODE
- ANY MOUNTING POSITION
GLASS BULB
12 PIN BASE E12-74
OUTLINE DRAWING
JEDEC 12-56
THE 17JM6 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 17JMé IS IDENTICAL TO THE 6JMé6.
DIRECT INTERELECTRODE CAPACITANCES
WITHOUT EXTERNAL SHIELD
GRID 1 TO PLATE: G1 TO P 0.34 pf
INPUT: G TO(H+K+G2+G3) 16 pf
OUTPUT: PTO(H+K+G2+G3) 7.0 pf
HEATER CHARACTERISTICS AND RATINGS
DESIGN MAXIMUM VALUES - SEE EIA STANDARD R$-239
AVERAGE CHARACTERISTICS 16.8 450 MA.,
HEATER WARM-UP TIME 1 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
b .
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CONTINUED FROM PRECEDING PAGE

MAXIMUM RATINGS

DESIGN MAXIMUM RATINGS = SEE EIA STANDARD RS$-239 ~ | {
HORIZONTAL-DEFLECTION AMPLIFIER SERVICE |
|

DC PLATE - SUPPLY VOLTAGE ( BOOST + DC POWER SUPPLY ). 770 VOLTS 1

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 175 WATTS ]

GRID 2 DISSIPATION 3.5 WATTS i

DC CATHODE CURRENT 175 MA,

PEAK CATHODE CURRENT 550 MA, i
|
|

GRID 1 CIRCUIT RESISTANCE 1.0 MEGOHMS |

BULB TEMPERATURE AT HOTTEST POINT 220 i

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 VOL TAGE 150 150 150 VOLTS |
GRID 1 VOLTAGE = o8B 225 VOLTS !
PLATE CURRENT = 345 65 MA, {
GRID 2 CURRENT = 27 1.8 MA. ]
TRANSCONDUCTANCE - - 7,300 HMHOS |
PLATE RESISTANCE - APPROX. - = 18,000 OHMS l
GRID 1 VOLTAGE AT I, = 1.0 MA. - APPROX. -100 = -42 VOLTS l»
TRIODE AMPLIFICATION FACTOR © - = 4.4 "

B - APPLIED FOR SHORT INTERVAL ( 2 SECONDS ) SO AS NOT TO DAMAGE TUBE.

i
1

C- TRIODE CONNECTION ( GRID 2 TIED TO PLATE ) WITH E,= Ed: 150 VOLTS AND Ec]: =22.5 VOLTS |
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AVERAGE TRANSFER I
CHARACTERETICS ==
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17JZ8

TUNG-SOL

)
TRIODE-PENTODE
COMPACTRON
MEDIUM-MU TRIODE AND BEAM PENTODE
1188"
F—Max — FOR
m T VERTICAL-DEFLECTION OSCILLATOR
2000"| AND VERTICAL-DEFLECTION AMPLIFIER
= 1.750"
T=9 SERVICE
2.375"
M IN T.V. APPLICATIONS
COATED UNIPOTENTIAL CATHODE
T ANY MOUNTING POSITION
GLASS BULB BOTTOM VIEW
BUTTON BASING DIAGRAM
12 PIN BASE E12-70 JEDEC 12 DZ
OUTLINE DRAWING
JEDEC 9-58
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 A VERTICAL-DEFLECTION OSCILLATOR
AND THE PENTODE AS A VERTICAL-DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS.
DIRECT INTERELECTRODE CAPACITANCES
WITHOUT EXTERNAL SHIELD
PENTODE SECTION
GRID 1 TOPLATE (g TOp) 0.34 pf
INPUT: G TO(H +K+G,+G3) ek
OUTPUT: PTO(H+K+Gy+Gy) 7.0 pf
TRIODE SECTION
GRID TO PLATE (G TOP) 3.6 pf
INPUT: G TO (H+K) 2.2 pf
OUTPUT: PTO (H+K) 0.7 pf
CONTINUED ON FOLLOWING PAGE
i o
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- TUNG-SOL

CONTINUED FROM PRECEDING PAGE

HEATER CHARACTERISTICS AND RATINGS
DESIGN MAXIMUM VALUE - SEE EIA STANDARD Rs$-239

AVERAGE CHARACTERISTICS 16.8 VOL TS 450
HEATER WARM-UP TIME n
LIMITS OF SUPPLIED CURRENT 450,% 30
HEATER-CATHODE VOL TAGE:
DC COMPONENT 100
TOTAL DC AND PEAK 200
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 200
MAXIMUM RATINGS
DESIGN MAXIMUM RATINGS - SEE EIA STANDARD R$-239
TRIODE PENTODE
SECTION SECTION
VERTICAL VERTICAL
OSCILLATOR A DEFLECTION A
SERVICE AMPLIFIER
SERVICE
PLATE VOLTAGE - DC 250 250
PEAK PULSE PLATE VOLTAGE 2,000
GRID 2 VOLTAGE 200
PEAK NEGATIVE GRID | VOLTAGE 400 150
PLATE DISSIPATION 1.0 7.08
GRID 2 DISSIPATION 1.8
CATHODE CURRENT - DC 20 70
PEAK CATHODE CURRENT 70 245
GRID 1 CIRCUIT RESISTANCE
WITH FIXED BIAS 1.0 1.0
WITH CATHODE BIAS 2.0 2.0

MA
SECONDS

MA

VOLTS
VOLTS

VOLTS

VOLTS
VOLTS
VOLTS
VOLTS
WATTS
WATTS
MA

MA

MEGOHMS
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 CATHODE-BIAS RESISTOR

OR OTHER SUITABLE MEANS IS REQUIRED TO FROTECT THE TU

CONTINUED ON FOLLOWING PAGE

BE.




PRINTED 1N Y. 6. .

17428

TUNG-SOL m—
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 55 122 46 MA
GRID 2 CURRENT 16.5 3.5 MA
AMPLIFICATION FACTOR 20
TRANSCONDUCTANCE 2,350 7,100 MMHOS
PLATE RESISTANCE - APPROX. 8.5 17 KOHMS
GRID 1 VOLTAGE FOR [b: 10 pA APPROX. -1 -25 VOLTS
(s APPLIED FOR SHORT INTERVAL ( 2 SECONDS ) SO AS NOT TO DAMAGE TUBE.
A —
TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A.JANUARY 1, 1964 PLATE #6856
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TENTATIVE DATA

I8DZ8

TUNG-SOL

( N\
TRIODE PENTODE
MINIATURE TYPE
k g
ng
AN COATED, UNIPOTNETIAL CATHODE
. HEATER
- 18.0 VOLTS  0.30 AwP.
T_G? fo
AC OR DC
ANY MOUNTING POSITION
-
LRI L BOTTOM VIEW
GLASS BULB MINIATURE
9 PIN BASE
THE 180Z8 IS A HIGH-MU TRIODE, POWER PENTODE IN THE MINIATURE 9 PIN CON—
STRUCTION. IT IS DESIGNED AS A TWO STAGE AUDIO FREQUENCY AMPL IFIER WHERE
THE PLATE SUPPLY VOLTAGE IS OBTAINED FROM A SINGLE HALF—WAVE RECTIFIER
DIRECTLY FROM THE 120-VOLT AC LINE.
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
TRIODE PENTODE
HEATER VOLTAGE 18.0 VOLTS
MAX IMUM PLATE VOLTAGE 150 150 VOLTS
MAX IMUM PLATE DISSIPATION .75 6.5 WATTS
MAXIMUM GRID ( 2) VOLTAGE —_— 135 VOLTS
MAXIMUM GRID ( 2) DISSIPATION _ 15 WATTS
MAX IMUM DC HEATER—CATHODE POTENTIAL 110 110 VOLTS
MAXIMUM GRID CIRCU'T RESISTANCE 5.0 0.5 ME GOHMS
MAX IMUM CATHODE CURRENT 5.0 60.0 MA.
MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
TRIODE PENTODE
HEATER VOLTAGE 18.0 VOLTS
HEATER CURRENT 0.30 AMP .
PLATE VOLTAGE 190 s 145 VOLTS
GRID #2 VOLTAGE —— 120 VOLTS
GRID #1 VOLTAGE 0 0 VOLTS
CATHODE RESISTOR 1500 180 OHMS
PLATE CURRENT 0.8 45 MA .
GRID #2 CURRENT — 6 MA .
TRANSCONDUCTANCE 1400 7500 UMHOS
LOAD RESIiSTANCE —_ 2500 OHMS
GRID CUTOFF VOLTAGE FOR 20UA ~2.5 _— VOLTS
AMPLIFICATION FACTOR 10 —
POWER OUTPUT — 2.0 WATTS
SIMILAR TYPE REFERENCE: Except for heater ratings the 18DZ8 is identical
to the 6DZ8, 9DZ8, 12DZ8, and the 35DZ8.
e _J

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION
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TENTATIVE DATA IBFW6
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TUNG-SOL N

PENTODE

MINIATURE TYPE
-2~ COATED UNIPOTENTIAL CATHODE
MA X
e HEATER
i
iy 18 VOLTS  0.10 AMP.
8
MaX |
2% AC OR DC
MA X . .
ANY MOUNTING POSITION
__—
GLASS BULB BOTTOM VIEW
MINIATURE BUTTON
7 PIN BASE
7¢cC
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 #4 TO PLATE (MAX.) .003H o £
INPUT 5.5 e f
ouTPUT 5.0 g £
AE)(TERNAL SHIELD #316 CONNECTED TO PIN 7 (CATHODE!.

RATINGS

INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
HEATER VOLTAGE 18 VOLTS
MAX IMUM PLATE VOLTAGE 150 VOLTS
MAX IMUM GRID #2 SUPPLY VOLTAGE 150 VOLTS
MAXIMUM GRID #2 VOLTAGE SEE RATING CHART
MAX IMUM PLATE DISSIPATION 2.5 WATTS
MAXIMUM GRID #2 DISSIPATION 0.6 WATTS
MAX IMUM HEATER—CATHODE VOLTAGE 100 VOLTS
DESIGN-MAXIMUM RATINGS ARELIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY 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 RESPONSIBILITY FOR THE
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO 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, EQUIPMENT COMPONENT VARIATION,
EQUIPMENT CONTROL ADJUSTMENT. LOAD VARIATION. SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS.
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

HEATER VOLTAGE 18 VOLTS
HEATER CURRENT 0.10 AMP .
PLATE VOLTAGE 100 VOLTS
GRID #3 VOLTAGE CONNECTED TO CATHODE AT SOCKET
GRID #2 VOLTAGE 100 VOLTS
CATHODE BIAS RESISTOR 68 OHMS
PLATE CURRENT 11 MA.
GRID #2 CURRENT 4.4 MA.
TRANSCONDUCTANCE 4400 HUMHOS
PLATE RESISTANCE (APPROX.) 0.25 MEGOHM
GRID #4 VOLTAGE FOR gm = 25 UMHOS =20 VOLTS

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. JULY 1, 1959 PLATE #5564
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.

)
PENTODE
MINTATURE TYPE
"%’1 COATED . UNIPOTENT AL CATHODE
ImMax
| —T—Tﬁ— HEATER
l‘_;" 18 VOLTS  0.10 AMP.
MAX 0
2% AC OR DC
MA X T
ANY MOUNTING POSITION
WOl l
MINIATURE BUTTON
9 PIN BASE ET-1
OUTLINE DRAWING
JEDEC 5-2 BASING DIAGRAM
JEDEC 7cC
THE 18FW6A IS A SEMI REMOTE CUTOFF PENTODE IN THE 7 PIN MINIATURE CON—
STRUCTION. 1T IS EXPECIALLY SUITED FOR USE IN AC/DC RADIOS THAT EMPLOY
100 MA. SERIES CONNECTED HEATERS. EXCEPT FOR HEATER RATINGS, THE 18FW6A
IS IDENTICAL TO THE 18FW6.
A
DIRECT INTERELECTRODE CAPACITANCES
GRID #4 TO PLATE (MAX.) .0035H pf
INPUT 5.5 pf
ouTPUT 5.0 pf
AE)(‘I’ERNAL SHIELD #316 CONNECTED TO PIN 7 (CATHODE).
RATINGS
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
HEATER CURRENTC 0.100+0.006 AMP.
MAX IMUM PLATE VOLTAGE 150 VOLTS
MAX IMUM GRID #2 SUPPLY VOLTAGE 150 VOLTS
MAXIMUM GRID #2 VOLTAGE SEE RATING CHART
MAX IMUM PLATE DISSIPATION 2.5 WATTS
MAXIMUM GRID #2 DISSIPATION 0.6 WATTS
MAX IMUM HEATER—CATHODE VOLTAGE
HEATER NEGATIVE WITH RESPECT TO CATHODE
_ TOTAL DC AND PEAK 100 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE
TOTAL DC AND FEAK 100 VOLTS
HEATER WARM—UP TIME¥ 20 SECCNDS
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
HEATER VOLTAGE (SERIES OPERATION) 18 VOLTS
HEATER CURRENTB (SERIES OPERATION) 0.10 AMP .
PLATE VOLTAGE 100 VOLTS
GRID #3 VOLTAGE CONNECTED TO CATHODE AT SOCKET
GRID #2 VOLTAGE 100 VOLTS
CATHODE BIAS RESISTOR 68 OHMS
PLATE CURRENT 1l MA.
GRID #2 CURRENT 4.4 MA.
TRANSCONDUCTANCE 4400 HUMHOS
PLATE RESISTANCE (APPROX.) 0.25 ME GOHM
GRID #4 VOLTAGE FOR gm = 25 UMHOS =20 VOLTS
n?

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. FEBRUARY 1, 1961
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r TUNG-SOL

BFOR SERIES OPERATION OF HEATERS, EQUIPMENT SHOULD BE DESIGNED THAT AT NORMAL SUPPLY VOLTAGE
BOGEY TUBES WILL OPERATE AT THIS VALUE OF HEATER CURRENT.

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

*NEATER WARM-UP TIME IS DEFINED A3 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 3 TIMES THE NOMINAL HEATER OPERATING RE-
SISTANCE.
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TENTATIVE DATA I8F X6
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TUNG-SOL

~
PENTAGRID AMPLIFIER
MINIATURE TYPE
LB
4 s
MA X COATED UNIPOTENTIAL CATHODE
W [
‘ . HEATER
=
3 ‘ 18 VOLTS 0.10 AMP.
MAX .
| AC OR
2% C OR DC
| MA X
| | ANY MOUNTING POSITION
VL0 ST
GLASS BULB BOTTOM VIEW
MINIATURE BUTTON
7 PIN BASE
1CH
THE 18FX6 IS A DUAL CCNTROL 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
WITH , WITHOUT
SHIELD SHIELD
GRID #3 TO PLATE  (MAX.) 0.25 0.30 £
GRID #3 TO GRID #41 (MAX.) 0.15 0.15 i f
GRID #3 INPUT: G3 TO
(HtKtG4tG2t4tG5tP) 7.0 7] uuf
GRID #4 INPUT: G4 TO
(HtKktG2t4tGgateste) 5.5 5.5 s £
OUTPUT: P TO (HtKtG4itG2t41tG3+G5) 15.0 8.0 e f
GRID #4 TO CATHODE 5.0 3.0 s £
CATHODE TO ALL ELECTRODES EXCEPT GRID #4 20.0 15.0 £
GRID #4 TO PLATE 0.05 (000 N e f
ASHIELD #316 CONNECTED TO CATHODE.
RATINGS 8
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
HEATER VOLTAGE 18 VOLTS
MAX IMUM PLATE VOLTAGE 150 VOLTS
MAXIMUM #2 & GRID #4 SUPPLY VOLTAGE 150 VOLTS
MAXIMUM GRID #2 & GRID #4 VOLTAGE 110 VOLTS
MAXIMUM PLATE DISSIPATION 140 WATT
MAXIMUM GRID #2 & GRID #4 DISSIPATION 1.2 WATT
MAX IMUM HEATER—CATHODE VOLTAGE 100 VOLTS
B8
DESIGN-MAX IMUM RATINGS ARELIMI1inG VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY 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 RESPONSIBILITY FOR THE
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO 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, EQUIPMENT COMPONENT VARIATION,
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS.
\__ _J

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. JULY 1, 1959 PLATE #5565




I8FX6

TENTATIVE DATA

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
SEPARATE EXCITATION

HEATER VOLTAGE 18
HEATER CURRENT 0.10
PLATE VOLTAGE 100
GRID #2 VOLTAGE 100
GRID #3 VOLTAGE =1:5
GRID #1 RESISTANCE 20 000
GRID #4 CURRENT 0.5
PLATE CURRENT 23
GRID #2 CURRENT 6:2
CONVERSION TRANSCONDUCTANCE 480
PLATE RESISTANCE (APPROX.) 0.4
CATHODE CURRENT 9
GRID #3 VOLTAGE (APPROX.) FOR G, = 40 KMHOS =21

OSCILLATOR SECTION — NON OSCILLATING

GRID #3 VOLTAGE 0
GRID #4 VOLTAGE 0
GRID #2 CONNECTED TO PLATE 100
CATHODE CURRENT 24
TRANSCONDUCTANCE BETWEEN GRID #4, 7000

GRID #2 & GRID #4 CONNECTED TO PLATE
AMPL IFICATION FACTOR BETWEEN GRID #4,

GRID #2 & #4 CONNECTED TO PLATE 22
GRID #1 VOLTAGE (APPROX.) FOR I 20 WA -9.2

VOLTS
AMP .
VOLTS
VOLTS
VOLTS
OHMS
MA.
MA.
MA.
HMHOS
MEGOHM
MA.
VOLTS

VOLTS
VOLTS
VOLTS
MA.

UMHOS

VOLTS

TN




PAINTEO IN V. 8. A,

)

IBFX6A

TUNG-SOL

( )
PENTAGRID AMPLIFIER
MINTATURE TYPE
- |
_,% 4
IMAX COATED UNIPOTENTIAL CATHODE H p
5 T
J - \ HEATER
I8 l 18 VOLTS  0.10 AMP.
MA X =
2%. AC OR DC
J_MAX ANY MOUNTING POSITION
o l
GLASS BULB BOTTOM VIEW
MINIATURE BUTTON
9 PIN BASE E7-1
OUTj;:ECO:i;’ING BASING DIAGRAM
£ JEDEC TCH
THE 16FX6A 1S A DUAL CONTROL PENTAGRID AMPLIFIER IN THE 7 PIN MINIATURE
CONSTRUCTION. IT IS ESPECIALLY SUITED FOR USE IN AC/DCRADIOS THAT EMPLOY
100 MA. SERIES CONNECTED HEATERS. EXCEPT FOR HEATER RATINGS, THE 18FX6A
IS IDENTICAL TO THE 18FX6.
DIRECT INTERELECTRODE CAPACITANCES
WITH , WITHOUT
SHIELD SHIELD
GRID #3 TO PLATE (MAX.) 0.25 0.30 L f
GRID #3 TO GRID #4 (MAX.) 0.15 0.15 s £
GRID #3 INPUT: G3 TO
(HtKtG4tG2t4tG5tP) 7.0 7.0 e f
GRID #1 INPUT: G4 TO
(Htktc2t4tgateste) 5.5 5.5 £
OUTPUT: P TO (HtKtG4tG2t4+G63tG5) 13.0 8.0 p f
GRID #4 TO CATHODE 3.0 3.0 it £
CATHODE TO ALL ELECTRODES EXCEPT GRID #4 20.0 15.0 e f
GRID #4 TO PLATE 0.05 0.1 i f
ASHIELD #316 CONNECTED TO CATHODE.
RATINGS B
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
HEATER CURRENT © 0.100£0.006 AMP .
MAX IMUM PLATE VOLTAGE 150 VOLTS
MAX IMUM #2 & GRID #4 SUPPLY VOLTAGE 150 VOLTS
MAX IMUM GRID #2 & GRID #4 VOLTAGE 110 VOLTS
MAX IMUM PLATE DISSIPATION i ,0) WATT
MAXIMUM GRID #2 & GRID #4 DISSIPATION 1.2 WATT
MAX IMUM HEATER—CATHODE VOLTAGE 100 VOLTS
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 100 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 100 VOLTS
HEATER WARM—UP TIME* 20 SECOND®
CONTINUED ON FOLLOWING PAGE
\, _J

TUNG-SOL ELECTRIC INC.

ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. FEBRUARY 1, 1961

PLATE #6100




IBFX6A

%

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
SEPARATE EXCITATION

HEATER VOLTAGE (SERIES OPERATION) 18 VOLTS
HEATER CURRENTP? (SERIES OPERATION) 0.10 AMP .
PLATE VOLTAGE 100 VOLTS
GRID #2 VOLTAGE 100 VOLTS
GRID #3 VOLTAGE ~1.'5 VOLTS
GRID #4 RESISTANCE 20 000 OHMS
GRID #4 CURRENT 0.5 MA .
PLATE CURRENT 2D MA.
GRID #2 CURRENT 6.2 MA.
CONVERSION TRANSCONDUCTANCE 480 LMHOS
PLATE RESISTANCE (APPROX.) 0.4 MEGOHM
CATHODE CURRENT 9 MA.
GRID #3 VOLTAGE (APPROX.) FOR G, = 40 UMHOS =l VOLTS

OSCILLATOR SECTION — NON OSCILLATING

GRID #3 VOLTAGE 0 VOLTS
GRID #4 VOLTAGE 0 VOLTS
GRID #2 CONNECTED TO PLATE 100 VOLTS
CATHODE CURRENT 24 MA.

TRANSCONDUCTANCE BETWEEN GRID #4, 7000 UMHOS

GRID #2 & GRID #4 CONNECTED TO PLATE
AMPLIFICATION FACTOR BETWEEN GRID #4,

GRID #2 & #4 CONNECTED TO PLATE 22
GRID #4 VOLTAGE (APPROX.) FOR Iy =20 KA =9.2 VOLTS

DESIGN-MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY 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 RESPONSIBILITY FOR THE
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAX|MUM
VALUE FOR THE INTENDED SERVICE 1S EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION,
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS.

(0}
HEATER VOLTAGE SUPPLY VARIATIONS SHALL BE RESTRICTED TO MAINTAIN HEATER CURRENT WITHIN THE
SPECIFIED VALUES.

DFOR SERIES OPERATION OF HEATERS, EQUIPMENT SHOULD BE DESIGMED THAT AT NORMAL SUPPLY VOLTAGE

BOGEY TUBES WILL OPERATE AT THIS VALUE OF HEATER CURRENT.

'HEATER 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 HEATER VOLTAGE TO A CIRCUIT CONSISTING
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HFATER OPERATING
RESISTANCE.




PAINTEO IN V. 8. A,

TENTATIVE DATA

I8FY6

TUNG-SOL

8 ™)
DOUBLE DIODE TRIODE
MINIATURE TYPE
= 30 "
3 7 COATED UNIPOTENTIAL CATHODE
MAX |
- HEATER
‘ |
7
I8 18 VOLTS  0.10 AMP.
MAX |
28 AC OR DC
MA X
110 —" ANY MOUNTING POSITION
BOTTOM VIEW
GLASS BULB MINIATURE BUTTON
7 PIN BASE
787
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
AMPL IFIER APPLICATIONS IN AC/DC TYPE RADIQO RECEIVERS.
DIRECT INTERELECTRODE CAPACITANCES
WITH WITHOUT
SHIELD SHIELD
GRID TO PLATE 18 1:8 i f
INPUT 2l 2.4 L f
ouTPUT 2 0.22 ML
GRID TO DIODE #2 PLATE (MAX.) 0.2 0.2 £
ASN[ELD #316 CONNECTED TO PIN #2.
RATINGS g
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
HEATER VOLTAGE 18 VOLTS
MAX IMUM PLATE VOLTAGE 150 VOLTS
MAX IMUM PLATE DISSIPATION 0.5 WATT
MAX IMUM POSITIVE GRID VOLTAGE 0 VOLTS
MAX IMUM DIODE PLATE CURRENT (EACH DIODE) 1.0 MA.
MAX IMUM HEATER—CATHODE VOLTAGE 100 VOLTS
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER
HEATER VOLTAGE 18 VOLTS
HEATER CURRENT 0.10 AMP .
PLATE VOLTAGE 100 VOLTS
GRID VOLTAGE ==, VOLTS
PLATE CURRENT 0.6 MA .
PLATE RESI'STANCE 77 000 OHMS
TRANSCONDUCTANCE 1 300 UMHOS
AMPL IFICATION FACTOR 100
AVERAGE DIODE CURRENT (EA-DIODE) WITH 40V. APPLIEDC 240 MA.
>DESIGN—IAXINUN RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CO.NDITIONS APPLICABLE
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY 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 RESPOHSIBILITYvFOR THE
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAX|MUM
VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE:
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION,
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS.
L CresT CONDITION ONLY.

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOUMFIELD, NEW JERSEY, U.S.A.

APRIL 1, 1959

PLATE #5480







PRINTEO N U. 8. A,

IBFYGA

.

TUNG-SOL %

DOUBLE DIODE TRIODE
MINIATURE TYPE

3 COATED UNIPOTENTIAL CATHODE

ﬂﬁ—T HEATER
' \7u

18 VOLTS  0.10 AMP.

28 AC OR DC
MA X
‘L |

11010V A ANY MOUNTING POSITION

BOTTOM VIEW

GLASS BULB :
MINIATURE BUTTON MINIATURE BUTTON

7 PIN BASE ET-1 7 PIN BASE

OUTLINE DRAWING

RREL SR RASING DIAGRAM
JEDEC TET

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 18FY6.

DIRECT INTERELECTRODE CAPACITANCES

WITH WITHOUT
SHIELD SHIELD
GRID TO PLATE 1.8 1.8 it £
INPUT 2.4 2.4 Mt £
OUTPUT 2 0.22 £
GRID TO DIODE #2 PLATE (MAX.) 0.2 0.2 e
ASNIELD #316 CONNECTED TO PIN #2.
RATINGS 8
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
HEATER CURRENT® 0.1000.006 AMPS .
MAX IMUM PLATE VOLTAGE 150 VOLTS
MAX IMUM PLATE DISSIPATION 0.5 WATT
MAX IMUM POSITIVE GRID VOLTAGE 0 VOLTS
MAX IMUM DIODE PLATE CURRENT (EACH DIODE) 1.0 MA .
MAX |MUM HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 100 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE

TOTAL DC AND PEAK 10 VOLTS

HEATER WARM—UP TIME * 20 SECONDS

CONTINUED ON FOLLOWING PAGE

—
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IBFYGA

.

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A1 AMPLIFIER

HEATER VOLTAGE (SERIES OPERATION) 18 VOLTS
HEATER CURRENT " (SERIES OPERATION) 0.10 AMP .
PLATE VOLTAGE 100 VOLTS
GRID VOLTAGE = VOLTS
PLATE CURRENT 0.6 MA .
PLATE RESISTANCE 77 000 OHMS
TRANSCONDUCTANCE 1 300 MMHOS
AMPLIF ICATION FACTOR 100

AVERAGE DIODE CURRENT (EA-.DIODE) WITH 41OvV. APPLIEDE 2.0 MA.

SDESIGN-MAX IMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY 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 RESPONSIBILITY FOR THE
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM
VALUE FOR THE INTENDED SERVICE 1S EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION,
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS.

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

SPECIFIED VALUES.

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

BOGEY TUBES WILL OPERATE AT THIS VALUE OF HEATER CURRENT.

*HEATER 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 HEATER VOLTAGE TO A CIRCUIT CONSISTING
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.

ETEST CONDITION ONLY.




PRINTED IN V. 5. A,

TENTATIVE DATA

r

I8GD6

TUNG-SOL —
PENTODE
MINIATURE TYPE
COATED UNIPOTENTIAL CATHODE
HEATER
18 VOLTS  0.10 AMP.
ANY MOUNTING POSITION
BOTTOM VIEW
GLASS BULB MINIATURE BUTTON
7 PIN BASE
78K
THE 18GD6 IS A SHARP—CUTOFF PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION.
|IT FEATURES A 100MI|LL |AMPERE HEATER AND IS DESIGNED FOR RF AND [F APPLI-
CATIONS IN AC/DC TYPE RADIO RECEIVERS.
DIRECT INTERELECTRODE CAPACTTANCES?
GRID #1 TO PLATE (MAX.) .0035 £
INPUT: G4 TO (HtktG2te3ati.s.) 6.0 e f
OUTPUT: P TO (HtK+tG2tG3t!.S.) 5.0 s £
RATINGS
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 8
HEATER VOLTAGE 18 VOLTS
MAX IMUM PLATE VOLTAGE 150 VOLTS
MAX IMUM GRID #2 SUPPLY VOLTAGE 150 VOLTS
MAX IMUM GRID #2 VOLTAGE SEE RATING CHART
MAX IMUM PLATE DISSIPATION 2.5 WATTS
MAX IMUM GRID #2 DISSIPATION 0.6 WATTS
MAX IMUM HEATER—CATHODE VOLTAGE B 100 VOLTS
AEXTERNAL SHIELD #316 CONNECTED TO PIN 7 (CATHODE)
8
DESIGN—MAXIMUM RATINGS ARELIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY 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 RESPONSIBILITY FOR THE
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO 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, EQUIPMENT COMPONENT VARIATION,
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS.
L _J

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




1I8GD6 TENTATIVE DATA
( TUNG-SOL "

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

HEATER VOLTAGE 18 VOLTS
HEATER CURRENT 0.10 AMP .
PLATE VOLTAGE 100 VOLTS
GRID #3 VOLTAGE CONNECTED TO CATHODE AT SOCKET

GRID #2 VOLTAGE 100 VOLTS
CATHODE BIAS RESISTOR 150 OHMS
PLATE CURRENT ] MA.
GRID #2 CURRENT 2.0 MaA.
TRANSCONDUCTANCE 4300  uMHOs
PLATE RESISTANCE (APPROX.) 0.5 MEGOHM
Ec4i FOR |b = 40 wA (APPROX.) -4.7 VOLTs




PRINTEO NV, 8. A,

)

IBGD6A

-

PENTODE
MINIATURE TYPE
3
3
MAX
COATED UNIPOTENTIAL CATHODE
7
W HEATER NOMINAL
T-55 B
2 ap 18 VOLTS® 0.10 AMP.
MABX. SERIES OPERATION
i AC OR DC
ANY MOUNTING POSITION

BOTTOM VIEW

GLASS BULB

MINIATURE BUTTON

7 PIN BASE E7-1 BASING DIAGRAM

OUTLINE DRAVING JEDEC TBK
JENEC £-2

THE 18GD6A 1S A SHARP-CUTOFF PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION.
IT FEATURES A 100MILLIAMPERE HEATER AND IS DESIGNED FOR RF AND |F APPLI-
CATIONS IN AC/DC TYPE RADIO RECEIVERS OR OTHER ELECTRONIC EQUIPMENT.

DIRECT INTERELECTRODE CAPACTTANCESA

GRID #4 TO PLATE (MAX.) .0035 pf

INPUT: G4 TO (Htk+G2tG3+1.S.) 6.0 pf

OUTPUT: P TO (HtKtG2+G3+1.5.) 5.0 pf
RATINGS

INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
SEE EIA STANDARD RS-239

HEATER CURRENTC 0.100+0.006 AMPS.
MAX IMUM PLATE VOLTAGE 150 VOLTS
MAXIMUM GRID #2 SUPPLY VOLTAGE 150 VOLTS
MAX IMUM GRID #2 VOLTAGE SEE RATING CHART
MAX IMUM PLATE DISSIPATION 2.5 WATTS
MAX IMUM GRID #2 DISSIPATION 0.6 WATTS
MAX IMUM HEATER—CATHODE VOLTAGE 100 VOLTS
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 100 VOLTS
HEATER POSATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 100 VOLTS
HEATER WARM—UP TIME¥ 20 SECONDS

DESIGN-MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY 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 RESPONSIBILITY FOR THE
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM
VALUE FOR THE INTENDED SERVICE 1S EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION,
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS.

_/

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A. FEBRUARY 1, 1961 PLATE #6102
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IBGD6A

(

TUNG-SOL e

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

PLATE VOLTAGE 100  voLTs
GRID #3 VOLTAGE CONNECTED TO CATHODE AT SOCKET

GRID #2 VOLTAGE 100 voLTs
CATHODE BIAS RESISTOR 150 OHMS
PLATE CURRENT 5 MA.
GRID #2 CURRENT 2.0 MA .
TRANSCONDUCTANCE 4300 KMHOS
PLATE RESISTANCE (APPROX.) 0.5  MEGOHM
Eci FOR |b = 40 4A (APPROX.) il VOLTS

AEXTERNAL SHIELD #316 CONNECTED TO PIN 7 (CATHODE).

BFOR SERIES OPERATION OF HEATERS, EQUIPMENT SHOULD BE DESIGNED THAT AT NORMAL SUPPLY VOLTAGE
BOGEY TUBES WILL OPERATE AT THIS VALUE OF HEATER CURRENT.

CHEAYER VOLTAGE SUPPLY VARIATIONS SHALL BE RESTRICTED TO MAINTAIN HEATER CURRENT WITHIN THE
SPECIFIED VALUES.

*HEATER WARM-UP TIME 1S DEFINED AS 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 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.

SIMILAR TYPE REFERENCE: E xcept for heater warm—up time, the 18GD6A is identical to the
18GD6.




PAINTED IN U S, A,

TENTATIVE DATA

I8GE6

r TUNG-SOL

TRIODE DOUBLE DIODE
MINIATURE TYPE

COATED UNIPCTENTIAL CATHODE

HEATER

18 VOLTS  0.10 AMP.

ANY MOUNTING POSITION

BOTTOM VIEW

MINIATURE BUTTON
GLASS BULB ¥ RN CBACE

18T

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—AMPL IFIER APPLICATIONS IN AC/DC TYPE RADIO RECEIVERS.

DIRECT INTERELECTRODE CAPACITANCES

WITHOUT EXTERNAL SHIELD

DESIGN-MAX IMUM RATINGS ARE LIMITING VALUES OF OFERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY 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 RESPONSIBILITY FOR THE
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM
VALUE FOR THE INTENDED SERVICE 1S EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION.
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS

L BTEST CONDITION ONLY.

GRID TO PLATE 1.8 wf
INPUT: G TO (H tK) 2.4 w f
OUTPUT: P TO (H*K) 0.2 s £
GRID TO DIODE #2 PLATE (MAX.) 0.2 s f
RATINGS A
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
HEATER VOLTAGE 18 VOLTS
MAX IMUM PLATE VOLTAGE 150 VOLTS
MAX IMUM PLATE DISSIPATION 0.5 WATT
MAX IMUM DIODE PLATE CURRENT, (EACH DIODE) 1.0 MA .
MAX IMUM HEATER—CATHODE VOLTAGEP 100 VOLTS
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER

HEATER VOLTAGE 18 VOLTS
HEATER CURRENT 0:.10 AMP.
PLATE VOLTAGE 100 VOLTS
GRID VOLTAGE =1 VOLTS
PLATE CURRENT 1.0 MA.
PLATE RESISTANCE 40 000 OHMS
TRANSCONDUCTANCE 1 700 UMHOS
AMPL IFICATION FACTOR 70
AVERAGE DIODE CURRENT, EACH p1ooe® s

WITH 40 VOLTS DC APPLIED 20 MA.
A

_—
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IBGE6GA

\

TUNG-SOL

TN
TRIODE DOUBLE DIODE
MINIATURE TYPE
COATED UNIPCTENTIAL CATHODE
HEATER
18 VOLTS® 0.10 AMP.
SERIES OPERATION
ANY MOUNTING POSITION
BOTTOM VIEW
GLASS BULB
MINIATURE BUTTON BASING D1AGRAM
7 PIN BASE E7-1 JEDEC 7BT
OUTLINE DRAWING
JEDEC 5-2
THE 18GE6A IS A HIGH MU TRIODE DOUBLE DIODE IN THE 7 PIN MINIATURE CON-—
STRUCTION. 1T FEATURES 100 MILLIAMPERE HEATER AND IS DESIGNED FOR DE-—
TECTOR—AMPL IFIER APPLICATIONS IN AC/DC TYPE RADIO RECEIVERS.
DIRECT INTERELECTRODE CAPACITANCES
WITHOUT EXTERNAL SHIELD
GRID TO PLATE 1.8 pf
INPUT: G TO (HtK) 2:4 pf
OUTPUT: P TO (H* k) [ 0.2 pf
GRID TO DIODE #2 PLATE (MAX.) 0.2 pf
RAT i
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
HEATER CURRENTC 0.100+0 .006 AMPS.
MAX IMUM PLATE VOLTAGE 150 VULTS
MAX IMUM PLATE DI1SSIPATION 0s5 WATT
MAX IMUM DIODE PLATE CURRENT, (EACH DIODE) 18 MA .
MAX IMUM HEATER—CATHODE VOLTAGE" 100 VOLTS
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 100 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 100 VOLTS
HEATER WARM—UP TIME* 20 SECONDS
A
DESIGN-MAX IMUM RATINGS ARE LIMITING VALUES OF OFERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY 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 RESPONSIBILITY FOR THE
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO 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, EQUIPMENT COMPONENT VARIATION.
FOUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS
BFOR SERIES OPERA%ION 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
—_—
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IBGEGA

%

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER

PLATE VOLTAGE 100
GRID VOLTAGE =i
PLATE CURRENT 1.0
PLATE RESISTANCE 40 000
TRANSCONDUCTANCE 1 700
AMPL IFICATION FACTOR 70
AVERAGE DIODE CURRENT, EACH D10DE"

WITH 40 VOLTS DC APPLIED 2.0

VOLTS
VOLTS
MA .

OHMS
MMHOS

MA .

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

SPECIFIED VALUES.

DTEST CONDITION ONLY.

*HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH
80% OF 1TS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING
OF THE TUBE REATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING

RESISTANCE.

SIMILAR TYPE REFERENCE: Except for heater-warm—up time, the 18GE6A is ident—

ical to the 18GE6.




PRINTED 1N V. 5. A

TENTATIVE DATA I8HB8

L]
3 TUNG-SOL ~
TRIODE-PENTODE
MINIATURE TYPE
COATED ‘UNIPOTENTIAL CATHODE
HEATER
18.0 VOLTS  0.30 AMP.
ANY MOUNTING POSITION -
BOTTOM VIEW
GLASS BULB MINIATURE BUTTON
9 PIN BASE
IME
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 35HBS.
RATINGS
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
TRIOLCE PENTODE
SECTION SECTION
HEATER VOLTAGEA 18.0 VOLTS
MAX {MUM PLATE VOLTAGE 150 150 VOLTS
MAX IMUM GRID #2 VOLTAGE —_— 135 VOLTS
MAX IMUM CATHODE CURRENT 5} 50 MA.
MAX IMUM PLATE DISSIPATION 0.75 6.5 WATTS
MAX IMUM GRID #2 DISSIPATION — 1.5 WATTS
MAXIMUM GRID CIRCUIT RESISTANCE:
FIXED BIAS 0.1 MEGOHM
CATHODE BIAS 0.47 MEGOHM
MAX IMUM 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
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
TR10ODE PENTODE
SECTION SECTION
HEATER VOLTAGE 18.0 VOLTS
HEATER CURRENT 0.30 AMP .
PLATE VOLTAGE 115 115 VOLTS
GRID #2 VOLTAGE - 115 VOLTS
PEAK AF GRID #4 VOLTAGE — 6.0 VOLTS
CATHODE RESISTOR 410 150 OHMS
CONT INUED ON FOLLOWING PAGE
k. i
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I8HB8

A

THE HEATER SHOULD BE CONNECTED WITH PIN #4 CLOSEST TO THE GROUND END OF THE

TENTATIVE
TUNG-SOL

DATA

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

(cont'd.)

TRI0ODE PENTODE

SECTION SECTION
HEATER VOLTAGE 18.0
HEATER CURRENT 0.30
ZERO—SIGNAL PLATE CURRENT 2.5 33
MAX.—SIGNAL PLATE CURRENT . 20
ZERO—SIGNAL GRID #2 CURRENT S 7.5
MAX.—SIGNAL GRID #2 CURRENT -— 10
TRANSCONDUCTANCE 3900 6250
AMPLIFICATION FACTOR 74 e
LOAD RESISTANCE S 3500
MAX.—SIGNAL POWER OUTPUT - 1.0
TOTAL HARMONIC DISTORTION (APPROX.) s 8

s v

VOLTS
AMP .
MA.
MA .
MA.
MA .
KMHOS

OHMS
WATT
PERCENT

HEATER STRING.

FIGURE |
0.1V 0.1ufd oy
—— s
Ok _‘-I'::l A = 3500 [P0 = | WATT
0. lufd 1 OHMS [DIST. = 8%
L
10 < < - <
MEG 2 | 0.1 MEG. 3 2 150 3
b3 2 y0«kT OHMS & 100
OHMS nfd

=




PRINTED N U 8. A,

)

TENTATIVE DATA

-

I9AU4 - I9AU4GTA

TUNG-SOL

)
DIODE
3
*"E‘J
MAX.
||
37
T-9 | max
COATED UNIPOTENTIAL CATHODE
| 2.8
3%
| MaX HEATER
l 18.9 VOLTS 0.6 AWP. BOTTOM VIEW
SHORT INTERMEDIATE
i i (D SHELL 5 OR 6 PIN
OCTAL
9" ANY MOUNTING POSITION
|3—2 SOCKET TERMINALS #1, #2,
MAX #4 AND #6 SHOULD NOT BE
: USED AS TIE POINTS. PIN
GLASS BULB #1 OMITTED ON 5=PIN BASE.
4C6
THE 19AU4 AND 19AUHGTA ARE SINGLE INDIRECTLY-HEATED DIODES INTENDED FOR
USE [N TELEVISION HORIZONTAL FREQUENCY DAMPER SERVICE. THEY ARE DESIGNED
TO WITHSTAND HIGH VOLTAGE PULSES OF LINE FREQUENCY BETWEEN CATHQDE 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 INTERELECTRODE CAPACITANCES °©
HEATER TO CATHODE: (H TO K) 4.0 Mpf
PLATE TO CATHODE AND HEATER: P TO (H4K) 8.5 upf
CATHODE TO PLATE AND HEATER: K TO (P+H) 11.5 V1783
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
DAMPER D1ODE®
HEATER VOLTAGE 18.9 VOLTS
MAX IMUM HEATER CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE
DC 900 VOLTS
TOTAL DC AND PEAK (ABSOLUTE MAXIMUM) 4 500 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE
oC 100 VOLTS
TOTAL DC AND PEAK 300 VOLTS
MAXIMUM PEAK INVERSE PLATE VOLTAGE (ABSOLUTE MAXIMUM) u 500 VOLTS
MAX IMUM DC PLATE CURRENT 190 A 175 MA.
MAXIMUM STEADY STATE PEAK PLATE CURRENT I 150 1 050 MA .
MAXIMUM PLATE DISSIPATION 6.0 WATTS
AVERAGE TUBE VOLTAGE DROP
(WITH TUBE CONDUCTING 350 MA.) 25 VOLTS
HEATER WARM—UP TIME (APPROX.)* 11.0 SECONDS
BFOR 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 SCANNING CYCLE.
*HEATER 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 HEATER VOLTAGE TO A CIRCUIT CONSISTING
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE ROMINAL HEATER OPERATING
RESISTANCE.
A °
VALUES FOR 19AU4GTA. WITHOUT EXTERNAL SHIELD.
\ _J
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I9AU4 -19AU4GTA

TENTATIVE DATA

I9AUY- 1 9AUYGTA
Bf = 18.9 Volts |
l
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PRINTEO M V. 8. A,

TENTATIVE DATA

I9CL8A

r TUNG-SOL "
TRIODE TETRODE
MINIATURE TYPE
%; COATED UNIPOTENTIAL CATHODE
’»MAX' HEATER
12 18.9 VOLTS 0.1 AWP.
el [MAX: AC OR DC
T63% Zﬁ§
MAX. ANY MOUNTING POSITION
Y {
GLASS BULB BOTTOM VIEW
MINIATURE BUTTON
9 PIN BASE
9FX
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 QSCILLATOR 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 6CL8A.
DIRECT INTERELECTRORE CAPACITANCES
WITHB WITHOUT
SHIELD #315 SHIELD
TRIODE:
GRID TO PLATE (G TO P) 1.8. 1.8 £
INPUT: G TO (H* K) 2.7 2.7 L f
OUTPUT: P TO (H +K) 1.2 0.4 pu f
TETRODE:
GRID TO PLATE (G4 TO P) (MAX.) 0.010 0.028 e f
INPUT: G4 TO (HtK+G,) 5.0 5.0 et
OUTPUT: P TO (HtKt+Gy) 3.4 9.4 upf
CATHODE TO HEATER (EITHER SECTION APPROX.) 2.5% 2.5 e f
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
TRIODE TETRODE
HEATER VOLTAGE 18.9 18.9 VOLTS
MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 200 200 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE
pc 100 100 VoL TS
TOTAL DC AND PEAK 200 200 VOLTS
MAX IMUM PLATE VOLTAGE 300 300 VOLTS
MAX IMUM GRID #2 SUPPLY VOLTAGE 300 VOLTS
MAX IMUM GRID #2 VOLTAGE SEE RATING CHART
MAX IMUM PLATE DISSIPATION 20l 2,8 WATTS
MAX IMUM GRID #2 DIS®IPATION ES S 0.5 WATT
MAX IMUM POSITIVE ‘DC GRID #4 VOLTAGE 0 0 VOLTS
CONTINUED ON FOLLOWING PAGE
. =)
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I9CL8A

TENTATIVE DATA

( )
CONTINUED FROM PRECEDING PAGE
RATINGS—CcoNT'D.
TRI10DE TETRODE
MAX IMUM GRID #4 CIRCUIT RESISTANCE:
FIXED BIAS. 0.5 0.2 ME GOHM
CATHODE BIAS 140 1.0 MEGOHM
HEATER WARM—UP TIMEA 11.0 SECONDS
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER
TETRODE TRI0DE
SECTION SECTION
HEATER VOLTAGE 18.9 18.9 18.9 VOLTS
HEATER CURRENT 0.15 0.15 0.1% AMP .
PLATE VOLTAGE 100 125 125 VOLTS
SCREEN VOLTAGE 100 126 —-— VOLTS
GRID #4 VOLTAGE 0 =140 —_— VOLTS
CATHODE—BIAS RESISTOR e, i 56 OHMS
AMPLIFICATION FACTOR - - 40
PLATE RESISTANCE (APPROX.) — 100000 5000 OHMS
TRANSCONDUCTANCE 8200 64Q0 80Q0 UMHOS
PLATE CURRENT -— 12 15 MA .
SCREEN CURRENT — 4.0 — WA
GRID #4 VOLTAGE (APPROX.)
I, = 40 HAMPERES — =10 =9 VOLTS
AMEATER 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 HEATER VOLTAGE TO A CIRCUIT CONSISTING
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.
. J
N ./




PRINTES IN V. 8. A,

TENTATIVE DATA

I9CL8A

|9CVL8A
SCREEN RATING CHART
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PRINTES N V. 8. A.

TENTATIVE DATA

I9DE7

TUNG-SOL

( R
DOUBLE TRIODE
MINIATURE TYPE
7
[ ]
‘ MAL-H_P COATED UNIPOTENTIAL CATHODE
3
2g HEATER
| o VOLTS 0.30 AMP
'|'-6E 2% 19.4 .3 1
‘ MAX. AC OR DC
ANY MOUNTING POSITION
(UL
BOTTOM VIEW
GLASS BULB MINIATURE BUTTON
9 PIN BASE
9HF
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 #2 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 INTERELECTRODE CAPACITANCES — APPROX.
GRID TO PLATE: (G TO P) 4.0 8.5 puf
INPUT: G TO (H+K) 2.2 55 pf
OUTPUT: P TO (H+K) 0.52 1.0 upf
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
VERTICAL DEFLECTION OSCILLATOR AND AMPLIFIERA
TRIODE #1 TRIODE #2
0SCILLATOR AMPLIFI1ER
HEATER VOLTAGE 19.4 19.4 VOLTS
MAX IMUM HEATER—CATHODE VOLTAGE®
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 200 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE
oC 100 VOLTS
TOTAL DT AND PEAK 200 VOLTS
MAX IMUM DC PLATE VOLTAGE 330 275
MAX IMUM PEAK PDSITIVE PULSE PLATE
VOLTAGE (ABS. MAX.) — 1500 VOLTS
MAX IMUM PEAK NEGATIVE PULSE GRID VOLTAGE 400 250 VOLTS
MAXIMUM PLATE D15SIPATIONG 1.5 i i40) WATTS
MAX IMUM AVERAGE CATHODE CURRENT 22 50 MA .
MAX IMUM PEAK CATHODE CURRENT 77 175 MA.
MAX IMUM GRID CIRCUIT RESISTANCE
SELF BIAS 2.2 2.2 ME GOHMS
HEATER WARM—UP TIME (APPROX.)* 11.0 SECONDS
CONTINUED ON FOLLOWING PAGE
e J
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I9DE7 TATENTATIVE DATA
- TUNG-SOL N

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

TRIODE #1 TRIODE #2

HEATER VOLTAGE 19.4 VOLTS
HEATER CURRENT 0.30 AMP .
PLATE VOLTAGE 250 150 VOLTS
GRID #4 VOLTAGE ~1.. -17.B VOLTS
PLATE CURRENT h.H 3h MA.
TRANSCONDUCTANCE 2000 6500 MHOS
AMPL IFICATION FACTOR 17.5 6.0
PLATE RESISTANCE (APPROX.) 8750 925
GRID VOLTAGE FOR Ib = 40 MA -20 = VOLTS
GRID VOLTAGE FOR Ib = 50 wA e -4y VOLTS
PLATE CURRENT AT Ec =-24 Vdc —_ 10 MA .
ZERO BIAS PLATE CURRENT

Eb = 60V; Ec = O (INSTANTANEOUS VALUES)) —— 80 MA .

A

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

BDESIGN-MAXIMUM RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WHICH
SAT|SFACTORY TUBE LIFE CAN BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE,
THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN SO THAT NO DESIGN-=MAXIMUM
VALUE 1S 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.

c
IN STAGES OPERATING WITH GRID LEAK BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE
MEANS 1S REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION.

*
HEATER-WARM=UP TIME 1S DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HE ATER 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 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.
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PRINTED N V. 8. A,

TENTATIVE DATA I9EAS8

- TUNG-SOL

TRIODE PENTODE
MINIATURE TYPE

COATED UNIPOTENTIAL CATHODE

HEATER
18.9 VOLTS  0.15 AMP.
AC OR DC
g ANY MOUNTING POSITION
lllll Y MO ING POSIT
GLASS BULB 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 AND IS ELECTRICALLY
INDEPENDENT. THE TUBE IS INTENDED PR IMARILY FOR USE AS A COMBINED TRIODE
OSCILLATOR AND PENTODE MIXER IN TELEVISION RECE|VERS. 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

A

WITH WITHOUT
SHIELD SHIELD
PENTODE SECTION:
GRID #4 TO PLATE (MAX.) 0.0 0.02 puf
INPUT 5.0 5.0 it
ouTPUT 3.4 2.6 uf
TRIODE SECTION:
GRID TO PLATE L0 VT i f
INPUT 5.2 3.0 o f
OUTPUT ) 0 Q.3 e f
HEATER TO CATHODE (EACH SECTION)® 5.0 3.0 uuf
RATINGS
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM

PENTODE TRIODE

SECTION SECTION
HEATER VOLTAGE 18.9 18.9 VOLTS
MAX IMUM PLATE VOLTAGE 330 330 VOLTS
MAX IMUM SCREEN SUPPLY VOLTAGE 330 e VOLTS
MAX IMUM SCREEN VOLTAGE
MAX IMUM POSITIVE DC GRID #4 VOLTAGE 0 0 VOLTS
MAX IMUM PLATE DISSIPATION Bl 3.0 WATTS
MAX IMUM SCREEN DISSIPATION 0.56 D WATTS

CONTINUED ON FOLLOWING PAGE

b
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I9EAS8

TENTATIVE DATA

TUNG-SOL =N
CONTINUED FROM PRECEDING PAGE
RATINGS — conT'D.
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
PENTODE TRIODE
SECTION SECTION
MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER POSITIVE WITH RESPECT TO CATHODE
DC COMPONENT 100 100 VOLTS
TOTAL DC AND PEAK 200 200 VOLTS
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 200 200 VOLTS
HEATER WARM—UP TIME* 1.0 SECONDS
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
AVERAGE CHARACTERISTICS
PENTODE TRIODE
SECTION SECTION
HEATER VOLTAGE 18.9 18.9 VOLTS
HEATER CURRENT 0.15 0.15 AMP .
PLATE VOLTAGE 125 150 VOLTS
SCREEN VOLTAGE 125 - VOLTS
GRID #4 VOLTAGE =1:0 —
CATHODE—BIAS RESISTOR N 5] OHMS
AMPLIFICATION FACTOR e 40
PLATE RESISTANCE (APPROX.) 80 000 H 000 OHMS
TRANSCONDUCTANCE 6 400 8 500 LAMPS
PLATE CURRENT 12 18 MA .
SCREEN CURRENT 4.0 —_— MA.
GRID #4 VOLTAGE (APPROX.)

I,-= 40 WAMPS. =& -12 voLTS
AWITH EXTERNAL SHIELD 315 CONNECTED TO CATHODE OF SECTION UNDER TEST UNLESS OTHERWISE INDICATED
BWITH EXTERNAL SHIELD 315 CONNECTED TO GROUND.

*HEATER 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 HEATER VOLTAGE TO A CIRCUIT CONSISTING
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.
s e
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PRINTED MU, 6. A,

TENTATIVE DATA

r

e

TUNG-SOL

ISEZ8

TRIPLE TRIODE
MINIATURE TYPE

COATED UNIPOTENTIAL CATHODE
HEATER

18.9t10% VOLJS 0.15 AMP.

AC OR DC
11— ANY MOUNTING POSITION
GLASS BULB BOTTOM VIEW
SMALL BUTTON
9 PIN BASE
9KA

THE 19678 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 |S BROUGHT OUT TO A SEPARATE BASE
PIN.

DIRECT INTERELECTRODE CAPACITANCES

WITH , WITHOUT

SHIELD SHIELD
GRID TO PLATE (EACH SECTION) 1.5 1.5 upf
INPUT (EACH SECTION) 2.6 2.4 L f
OUTPUT,SECTION #4 1.4 0.21 s f
OUTPUT,SECTION #2 1.2 0.4 £
OUTPUT,SECTION #3 1.2 0.36 e f
HEATER TO CATHODE, SECTION #3 015 017 muf

RATINGS
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
EACH SECTION

HEATER VOLTAGE 18.9+10% VOLTS
MAXIMUM PLATE VOLTAGE 330 VOLTS
MAXIMUM POSITIVE DC GRID VOLTAGE 0 VOLTS
MAX IMUM NEGATIVE DC GRID VOLTAGE h0 VOLTS
MAXIMUM PLATE DISSIPATION (EACH PLATE) 2.0 WATTS
MAX IMUM TOTAL PLATE DISSIPATION (ALL PLATES) 5.0 WATTS
MAX IMUM HEATER—CATHODE VOLTAGE (SECTION 3):

HEATER POSITIVE WITH RESPECT TO CATHODE 100 VOLTS

HEATER NEGATIVE WITH RESPECT TO CATHODE 100 VOLTS
A

WITH EXTERNAL SHIELD #315 CONNECTED TO CATHODE OF SECTION UNDER TEST.

DESIGN-MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE
TO A BOGEY ELECTRON DEVACE OF A SPECIFIED TYPE AS DEFINED BY 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 RESPONSIBILITY FOR THE
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO 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, EQUIPMENT COMPONENT VARIATION,
EQUIPMENT CONTROL ADJUSTMENT, LOAD VAR{ATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS.

CONTINUED ON FOLLOWING PAGE

TUNG-SOL ELECTRIC INC.

ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. DECEMBER 1, 1968 PLATE ¥8055



I9EZ8 TENTATIVE DATA

5 TUNG-SOL R

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
EACH SECTION

PLATE VOLTAGE 125 VOLTS
GRID VOLTAGE =1.0 VOLTS
AMPLIFICATION FACTOR 57

PLATE RESISTANCE (APPROX.) 13 600 OHMS
TRANSCONDUCTANCE 4 200 UMHOS
PLATE CURRENT 4.2 MA.
GRID VOLTAGE (APPROX.) Iy~ 20 LAMPS. -4 VOLTS




PAINTED 1N L. 5. A.

—

19GQ7

TUNG-SOL

e
TRIPLE DIODE
MINIATURE TYPE
OUTLINE DRAWING
JEDEC 6-2
<—'——B75—>
«1D0 =
AM AND FM
DETECTION
1.938 COATED UNIPOTENTIAL CATHODE
2.188 -6l MAX
MAX 2 ANY MOUNTING POSITION
GLASS

BUTTON 9 PIN BASE
JEDEC E9-1

DIRECT INTERELECTRODE CAPACITANCES

PLATE INPUT EACH UNIT: P TO (K +H;
CATHODE INPUT EACH UNIT: K TO (P +H)
PLATE, UNIT #1 TO PLATE, UNIT #2
PLATE, UNIT #1 TO PLATE, UNIT #3
PLATE, UNIT #2 TO PLATE, UNIT #3

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

AVERAGE CHARACTERISTICS 18.9 VOLTS
LIMITS OF SUPPLIED CURRENT
PEAK HEATER-CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE
DC COMPONENT

HEATER POSITIVE WITH RESPECT TO CATHODE
DC COMPONENT

CONTINUED ON FOLLOWING PAGE

BASING DIAGRAM
JEDEC 9QM

BOTTOM VIEW

THE 19GQ7 IS A TRIPLE HIGH PERVEANCE DIODE IN THE 9 PIN MINIATURE CONSTRUCTION. IT IS
DESIGNED FOR SERVICE AS AN AM DETECTOR AND FM RADIO-DETECTOR OR DISCRIMINATOR.

2,05
3.10

0.47
0.47
0.05

330
330
200
100

pf
p

pf

mA

mA

VOLTS
VOLTS
VOLTS
VOLTS

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A..

JANUARY

1,1965 PLATE #7052




19GQ7

s 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 nz 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 10 VOLTS
RESONANT FREQUENCY - EACH UNIT APPROX. 700 Me/s
-
75
AVERAGE
CHARACTERISTICS
EACH DIODE
v
i 4
w 50 ’
o 7
w
o
= /1
< &
oy
= %
= Vv
w /
<
wd 25 Z
a: Pg
P
e
7
/
7
-
L1
—
0
0 2.5 5.0 7.5 10.0
PLATE VOLTS DC




PRINTED NV, 8. A.

I19JN8

-

TUNG-SOL ~
TRIODE-PENTODE
MINIATURE TYPE
OUTLINE DRAWING BASING DIAGRAM
JEDEC 6-2 JEDEC 9FA
.875
e
.750
- /\ FOR
APPLICATIONS IN
1.938 FM OR TV RECEIVERS
2.188 a MAX
MAX T Gi
BOTTOM VIEW
LU-U-U—UUJ COATED UNIPOTENTIAL CATHODE
_!_ ANY MOUNTING POSITION
SMALL BUTTON BASE
9 PIN JEDEC E9-1
THE 19JN8 IS A SHARP-CUTOFF PENTODE AND MEDIUM-MU TRIODE IN THE 9 PIN MINIATURE CON-
STRUCTION. THE PENTODE SECTION IS INTENDED FOROSCILLATOR SERVICE IN THE HORIZONTAL
DEFLECTION SYSTEM OF TELEVISION RECEIVERS. EXCEPT FOR HEATER CHARACTERISTICS AND
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) MAX. 0.01 of
INPUT: G} TO (H+ K+ Gt Gy +1.5.) 5.5 oF
OUTPUT: P TO(H+K +Gy+ Gy t1.8.) 3.4 5
TRIODE SECTION:
GRID TO PLATE: (G TO P) 17 pf
INPUT: G TO (H+ TK + PK + PG3 + 1.S.) 3.2 of
OUTPUT: P TO (H + TK + PK + PG3 +1.5.) 2.2 pf
HEATER CHARACTERISTICS AND RATINGS
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239
AVERAGE CHARACTERISTICS 18.9 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
-
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I9JN8B

PLATE VOLTAGE

GRID 2 SUPPLY VOLTAGE
GRID 2 VOLTAGE

POSITIVE DC GRID 1 VOLTAGE
PLATE DISSIPATION

GRID 2 DISSIPATION

GRID 1 CIRCUIT RESISTANCE:
WITH FIXED BIAS
WITH CATHODE BIAS

PLATE VOLTAGE

GRID 2 VOLTAGE

GRID 1 VOLTAGE

PLATE CURRENT

GRID 2 CURRENT
TRANSCONDUCTANCE
AMPLIFICATION FACTOR
PLATE RESISTANCE

GRID 1 VOLTAGE (APPROX.) FOR |b’: 10 pA

TUNG-SOL

MAXIMUM RATINGS

DESIGN - MAXIMUM VALUES - SEE EIA STANDARD RS-239

CONTINUED FROM PRECEDING PAGE

TRIODE

SECTION

300

0
2.5

2.2
2.2

TRIODE

SECTION

125
-1.0
135
8,500
46
5,400

-8

PENTODE
SECTION
300
300
SEE
RATING CHART
0
2.5
0.55

2.2
2.2

AVERAGE CHARACTERISTICS AND TYPICAL OPERATION

PENTODE

SECTION
125

125
-1.0
12
4.0
7,500

200,000

-8

VOLTS
VOLTS

VOLTS

WATTS
WATTS

MEGOHMS
MEGOHMS

VOLTS
VOLTS

VOLTS

mA
MMHOS

OHMS

VOLTS
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19T 8

\.

TUNG-SOL =~
TRIPLE-DIODE TRIODE
MINIATURE TYPE
7
TBJ COATED UNIPOTENTIAL CATHODES
MAX.
ol HEATER
i Fhin] 18.9 VOLTS  0.15 AMP.
Féz| | = AC OR DC
276
MAX ANY MOUNTING POSITION
Wi '
GLASS BULB BOTTOM VIEW
MINIATURE GLASS BUTTON
9 PIN BASE
9E
THE 1978 COMPRISES THREE HIGH PERVEANCE DIODES AND A HIGH-MU TRIODE IN
ONE ENVELOPE WITH THE 9 PIN MINIATURE CONSTRUCTION. ONE OF THE THREE
DIODE PLATES HAS AN INDEPENDENT CATHODE PROVIDING SATISFACTCRY 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 <
Wl THOUT viTh?
SHIELD SHIELD
TRIODE GRID TO PLATE 1.7 1.7 uuf
TRIODE INPUT 1.6 1.7 uw f
TRIODE OUTPUT 1.2 2.4 i f
GRID TO ANY DIODE PLATE (MAX.) .034 034 i f
INPUT DIODE 4 3.8 5-8B wie f
INPUT DIODE 2 3.8 5.8 uuf
INPUT DIODE 3 3.4 3.6C wif
DIODE 2 CATHODE TO ALL 7.5 8.5 uuwf
RATINGS
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
HEATER VOLTAGE 18.9 VOLTS
MAX IMUM PLATE VOLTAGE 331 -— VOLTS
MAX IMUM POSITIVE DC GRID VOLTAGE 0 VOLTS
MAX IMUM PLATE DISSIPATION 1.1 <  WATTS
MAX IMUM D1ODE CURRENT FOR CONTINUOUS OPERATION (EA.PLATE) 5.5 e  MA.
MAX IMUM HEATER—CATHODE VOLTAGE
HEATER NEGATIVE WITH RESPECT TQO CATHODE 90 VOLTs
HEATER POSITIVE WITH RESPECT TO CATHODE 90 VOLTS
CONTINUED ON FOLLOWING PAGE
Loy
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19T8

TUNG-SOL ]
CONTINUED FROM PRECEDING PAGE
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A AMPLIFIER

HEATER VOLTAGE 18.9 18.9 VOLTS
HEATER CURRENT 0.15 0.15 AMP .
PLATE VOLTAGE 100° 250 VOLTS
GRID VOLTAGE =1 =3 VOLTS
AMPLIFICATION FACTOR 70 70
PLATE RESISTANCE (APPROX.) by 000 B8 000 OHMS
TRANSCONDUCTANCE 1 300 1 200 UMHOS
PLATE CURRENT 0.8 1.0 MA .
AVERAGE DIODE CURRENT: (EACH SECTION)

MEASURED WITH 5 VOLTS DC APPLIED 20 MA .

TRIODE UNIT AS RESISTANCE COUPLED AMPLIFIER *
PLATE SUPPLY VOLTAGE 30 VOLTS
CONTROL GRID VOLTAGE 0 VOLTS
PLATE LOAD RESISTOR 220 000 OHMS
CONTROL GRID RESISTOR 10.0 ME GOHMS
INPUT CONDENSER 0] T3
OUTPUT CONDENSER 0.01 wf
GRID RESISTOR OF FOLLOWING STAGE 470 000 OHMS
SIGNAL SOURCE IMPEDANCE (MAX.) 1 000 OHMS
DISTORTION 5 PERCENT
CUTPUT VOLTAGE 8.5 VOLTS
35

VOLTAGE GAIN AT 400 CPS

WITH EXTERNAL SHIELD #315 CONNECTED TO PIN #7y EXCEPT AS NOTED.
H\N|TH EXTERNAL SHIELD #315 CONNECTED TO PIN #3.

WITH EXTERNAL SHIELD #315 CONNECTED TO PINS #4 AND #5.

—> INDICATES A CHANGE. .

INDICATES AN ADDITION.
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)

TUNG-SOL

IST8

[ B
RESISTANCE COUPLED AMPLIFIER
R1 Rg1l Rc Ebb = g0 VOLTS Ebb = 180 VOLTS Ebb = 300 VOLTS
MEG. MEG. |MEG. 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 | 30 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 | HL 50
0.51 A 1.]16000 | 40 16 [ 8200 | 50 35 | 6200 | 5 60
0.24 | 10 [0.24| — ] 31 5.0 | — | 44 19 — | 18 40
0.24 | 10 |0.p1| — | 37 7.0 | ——1 9 25 == | B2 H2
0.p1 [ 10 [0.P1] — [ 39 7.5 — | 51 22 — | 54 44
0.51 | 10 1] — | 42 10] — [ b4 28 — | 58 56
A\/ALUE OF Rgl IS NOT CRITICAL.
"Rk TAKEN TO NEAREST RMA VALUE FOR EACH CASE INSTEAD OF ABSOLUTE OPTIMUM VALUE.
Eo 1S RMS OUTPUT AT 5% TOTAL HARMONIC DISTURTION.
GAIN MEASURED AT Eo = 2.0 VOLTS RMS OUTPUT.
R
Esig Rga b
Ry
Ohms
.=} Py [ fa } E
- - . - bb
NOTE: COUPLING CAPACITORS (C) SHOULD
BE SELECTED TO GIVE DESIRED
FREQUENCY RESPONSE. Rk SHOULD
BE ADEQUATELY BY-PASSED.
A -

TUNG—SOL ELECTRIC INC.

ELECTRON TUBE DIVISION

BLOOMFIELD, NEW JERSEY, U.S.A. DECEMBER 1, 1959 PLATE #5719







TENTATIVE DATA (evs) 19V8
- TUNG-SOL -

TRIPLE-DIODE TRIODE
MINIATURE TYPE

COATED UNIPOTENTIAL CATHODE

HEATER
18.9 VOLTS 150 MA.
AC OR DC

ANY MOUNTING POSITION

GLASS BULB BOTTOM VIEW

MINIATURE BUTTON
9 PIN BASE

9 AH

THE 19V8 COMPRISES TWO HIGH PERVEANCE DIODES, A MEDIUM PERVEANCE DIODE,
AND A HIGH-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 EXTERNAL SHIELD

DIODE #4 TO GRID: (1P TO G) MAX. 0.1 upf
DIODE #2 TO GRID: (2P TO G) MAX. 0«2 [TV
DIODE #3 TO GRID: (3P TO G) MAX. 0.02 uuf
DIODE #4 TO ALL: 4P TO (H+K+G+P42P+3P) 1:3 puf
DIODE #2 TO ALL: 2P TO (H+K+G+P+4P+3P) 5.3 uuf
DIODE #3 TO ALL: 3P TO (H+K+G+P+4iP+2P) B3 upf
RATINGS
INTERPRETED ACCORDING TO RMA STANDARD M8-210

HEATER VOLTAGE 18.9 VOLTS
MAX IMUM HEATER—CATHODE VOLTAGE 200 VOLTS
MAX IMUM PLATE VOLTAGE 300 VOLTS
MAXIMUM POSITIVE DC GRID VOLTAGE 0 VOLTS
MAXIMUM PLATE DISSIPATION 1 WATT
MAX IMUM DIODE #2, DIODE #3, CURRENT

FOR CONTINUOUS OPERATION 10 MA .
MAXIMUM DIODE #4 CURRENT FOR CONTINUOUS OPERATION 1 MA .

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CLASS Ay AMPLIFIER
HEATER VOLTAGE 18.9 18.9 VOLTS

<
3 HEATER CURRENT 150 150 MA.
: PLATE VOLTAGE 100 250 VOLTS
% GRID VOLTAGE -1 -3 VOLTS
< PLATE RESISTANCE (APPROX.) 54 000 58 000 OHMS
TRANSCONDUCTANCE 1 300 1 200 MMHOS
AN AMPLIFICATION FACTOR 70 70
I PLATE CURRENT 0.8 I MA .
= AVERAGE DIODE #2 OR DIODE #3 WITH
VOLTS DC APPLIED 40 MA .
D 1D
RATIO OF }5%-0R TU% WITH 5 VOLTS APPLIED (MAX) 1.5
DIODE #2 OR DIODE #3 CURRENT THROUGH_ 40,000
OHMS WITH NO VOLTAGE APPLIED (MAX.) MA.
AVERAGE DIODE #4 CURRENT WITH 40 VOLTS
ﬁgﬁf DC APPLIED MA.
i HEATER TO ALL CATHODES WITH X 400 voLTs
Dig% APPLIED (MAX.) MA.

_

=,

COPYRIGHT 1950 BY TUNG-SOL LAMP WORKS INC.

ELECTRONIC TUBE DIVISION

NEWARK, NEW JERSEY. U. S. A.







2IHBS

TUNG-SOL

~N
PENTODE
COMPACTRON
L1563 . BEAM PENTODE
MAX
FOR
/_\ HORIZONTAL-DEFLECTION
AMPLIFIER
3.000" APPLICATIONS
T—12 L
IN T.V. RECEIVERS
3.375"
MAX
COATED UNIPOTENTIAL CATHODE
ANY MOUNTING POSITION
GLASS BULB BOTTOM VIEW
BUTTON 12 PIN BASING DIAGRAM
BASE E12-74 JEDEC12BJ
OUTLINE DRAWING
JEDEC 12-58
THE 21HB5 IS A BEAM PENTODE IN THE T-12 COMPACTRON CONSTRUCTION. IT IS DESIGNED
SPECIFICALLY FOR USE AS THE HORIZONTAL-DEFLECTION AMPLIFIER IN T.V. RECEIVERS.
EXCEPT FOR HEATER CHARACTERISTICS AND RATINGS, THE 21HBS IS IDENTICAL TO THE 6HBS.
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) 9.0 of
HEATER CHARACTERISTICS AND RATINGS
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239
AVERAGE CHARACTERISTICS 21.0 VOLTS 450 MA.
HEATER WARM-UP TIME 1 SECONDS
LIMITS OF SUPPLIED CURRENT 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
L CONTINUED ON FOLLOWING PAGE

TUNG=SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A., FEBRUARY 1, 1964 PLATE #6860



2IHBS

EXCITATION.

PLATE VOLTAGE
GRID 2 VOLTAGE
GRID 1 VOLTAGE
PLATE CURRENT
GRID 2 CURRENT
TRANSCONDUCTANCE
PLATE RESISTANCE

GRID 1 VOLTAGEFOR 1 =1.0 MA,
-APPROX.

TRIODE AMPLIFICATION FACTOR €

TUNG-SOL

CONTINUED ON PRECEDING PAGE

MAXIMUM RATINGS

DESIGN MAXIMUM VALUES - SEE EIA STANDARD R$-239

HORIZONTAL-DEFLECTION AMPLIFIER SERVICE

DC PLATE-SUPPLY VOLTAGE ( BOOST + DC POWER SUPPLY ) 770
PEAK POSITIVE PULSE PLATE VOLTAGE 6,000
PEAK NEGATIVE PULSE PLATE VOLTAGE 1,500
GRID 2 VOLTAGE 220
NEGATIVE DC GRID 1 VOLTAGE 55
PEAK NEGATIVE GRID 1 VOLTAGE 330
PLATE DISSIPATION A 18
GRID 2 DISSIPATION 3.5
DC CATHODE CURRENT 230
PEAK CATHODE CURRENT 800
GRID 1 CIRCUIT RESISTANCE 1.0
BULB TEMPERATURE AT HOTTEST POINT 220

CHARACTERISTICS AND TYPICAL OPERATION

5,000 60 130
130 130 130

- Ol = 20

- 410 50

- 24 1.75
2 = 9,100
« - Approx. 11,000
66 - =33

- - 4.7

B- APPLIED FOR SHORT INTERVAL (2 SECONDS ) SO AS NOT TO DAMAGE TUBE.

VOLTS
VOLTS
VOLTS
VOLTS
VOLTS
VOLTS
WATTS
WATTS
MA,

MA,

MEGOHMS

%G

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

VOLTS
VOLTS
VOLTS

MA,

HMHOS
OHMS

VOLTS

C- TRIODE CONNECTION ( GRID 2 TIED TO PLATE ) WITH Ey = E=2 =130 VOLTS AND E_,=-20 VOLTS.




TENTATIVE DATA

2IEX6

- TUNG-SOL ~
BEAM PENTODE
12
16
MAij
N
" HEATER
4L
T2 | i 21.5 VOLTS 0.6 AMP.
AC OR DC
5" VERTICAL MOUNTING POSITION
MAX.
HORIZONTAL OPERATION IS PERMITTED IF
‘ PINS 2 AND 7 ARE IN A VERTICAL PLANE
T BOTTOM VIEW
“MML,_fgggff SHORT MED | UM—SHELL
5 PIN OCTAL
WITH
GLASS BULB EXTERNAL BARRIERS
‘ 5BT
|
| THE 21EX6 IS A BEAM-POWER PENTODE DESIGNED PRIMARILY FOR USE AS THE HOR |-
ZONTAL—DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS WHICH INCORPORATE
LARGE-DEFLECT ION—ANGLE PICTURE TUBES. FEATURES OF THE TUBE INCLUDE AN
l 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 INTERELECTRODE CAPACITANCES - apPrOX.
{ GRID #4 TO PLATE a) i L f
‘ INPUT 22 e f
W ouTPUT 8.5 ppt £
| RATINGS
‘ INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
| HOR | ZONTAL-DEFLECTION AMPL IFIER SERVICEA
‘ HEATER VOLTAGE 21.5 VOLTS
| MAX IMUM DC PLATE—SUPPLY VOLTAGE (BOOST * DC POWER SUPPLY) 770 VOLTS
| . MAX IMUM PEAK POSITIVE PULSE PLATE VOLTAGE (ABS. MAX.) 7000 VOLTS
| ¢ MAX IMUM PEAK NEGATIVE PULSE PLATE VOLTAGE (ABS. MAX.) 1500 VOLTS
| ; MAX IMUM SCREEN VOLTAGE 195 VOLTS
H MAX IMUM PEAK NEGATIVE GRID #4 VOLTAGE 220 VOLTS
§ MAX IMUM PLATE DISSIPATION 22 WATTS
MAX IMUM SCREEN DISSIPATION 3.5 WATTS
m MAX IMUM DC CATHODE CURRENT 220 MA .
MAX IMUM PEAK CATHODE CURRENT 770 MA.
MAX IMUM 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
MAXIMUM GRID #4 CIRCUIT RESISTANCE 0.47 ME GOHMS
BULB TEMPERATURE AT HOTTEST POINT 225 ¢
HEATER WARM—UP TIME (APPROX.)™ 11,0 SECONDS
CONTINUED ON FOLLOWING PAGE
| R s
L
|
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AUGUST 1, 1959

PLATE #5588




2IEX6

TENTATIVE DATA

BIN STAGES OPERATING WITH GRID LEAK BIAS,
IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION.

C

OF THE TUBE HEATER

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

AVERAGE CHARACTERISTICS

APPLIED FOR VERY SHORT INTERVAL SO AS NOT TO DAMAGE TUBE

HEATER VOLTAGE 21.5 21.5 21.5
HEATER CURRENT 0.6 0.6 0.6
PLATE VOLTAGE 60 60 175
SCREEN VOLTAGE 125 150 175
GRID #1 VOLTAGE 0 0°¢ =30
PLATE RESISTANCE (APPROX.) . 8500
TRANSCONDUCTANCE 7700
PLATE CURRENT 360 460 67
SCREEN CURRENT 20 45 5D
GRID #4 VOLTAGE (APPROX.)
1.0 MA. =50
TRIODE AMPLIFICATION FACTOR
=€y “A75V. 4.2
GRID #4 VOLTAGE WITH
EL,=5000V. FOR I,=4.0 MA. -88 =94 -101

VOLTS
AMP .
VOLTS
VOLTS
MBL TS
OHMS
UMHOS
MA.
MA .

VOLTS

VOLTS

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

AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE

*
HEATER 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 HEATER VOLTAGE TO A CIRCUIT CONSISTING
IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING

=

|

|
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PRINTED IM U, 8. A,

s TUNG-SOL

21GY5

PENTODE
COMPACTRON
| 1563" CAP
MAX |- CI-3 BEAM PENTODE
FOR
HORIZONTAL-DEFLECTION AMPLIFIER
3.250"
T-12 3000" APPLICATIONS IN T.V. RECEIVERS
3625"
MAX
COATED UNIPOTENTIAL CATHODE
R ANY MOUNTING POSITION
S
GLASS BULB BOTTOM VIEW
BUTTON 12 PIN BASING DIAGRAM
BASE E12-74 JEDEC 12 DR
OUTLINE DRAWING
JEDEC 12-79

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 EXTERNA L SHIELD
GRID 1 TO PLATE: (Gl TOP) 0.7 pf
INPUT: Gl TO(H+K+G2+G3) 22 pf
OUTPUT: PTO (H+K+G2+BP) 9.0 pf

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

AVERAGE CHARACTERISTICS 21 VOLTS 450 MA
HEATER WARM-UP TIME 111 SECONDS
LIMITS OF APPLIED CURRENT 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 FOL LOWING PAGE

X
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21GY5

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

MAXIMUM RATINGS

HORIZONTAL-DEFLECTION AMPLIFIER SERVICE
DESIGN MAXIMUM RATINGS - SEE EIA STANDARD RS-239

DC PLATE-SUPPLY VOLTAGE (BOOST + DC POWER SUPPLY) 770
PEAK POSITIVE PULSE PLATE VOLTAGE 6,500
PEAK NEGATIVE PULSE PLATE VOLTAGE 1,500
GRID 2 VOLTAGE 220
NEGATIVE DC GRID | VOLTAGE 55
PEAK NEGATIVE GRID 1 VOLTAGE 330
PLATE DISSIPATION A 18
GRID2 DISSIPATION 3.5
DC CATHODE CURRENT 230
PEAK CATHODE CURRENT 800
GRID 1 CIRCUIT RESISTANCE 1.0
BULB TEMPERATURE AT HOTTEST POINT 220

VOLTS
VOLTS
VOLTS
VOLTS
VOLTS
VOLTS
WATTS
WATTS
MA

MEGOHMS
Cle

A- IN STAGES OPERATING WITH GRID-LEAK BIAS, AN ADEQUATE CATHODE-BIAS RESISTOR OR OTHER SUITABLE

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

CHARACTERISTICS

PLATE VOLTAGE 5,000 60 130 VOLTS
GRID 2 VOLTAGE 130 130 130 VOLTS
GRID 1 VOLTAGE . 0B 20 VOLTS
PLATE CURRENT = 410 50 MA
GRID 2 CURRENT 2 1.75 MA
PLATE RESISTANCE B -(APPROX.)11,000 OHMS
TRANSCONDUCTANCE 9,100 MICROMHOS
GRID 1 VOLTAGE FOR I = 1.0 MA (APPROX.) -66 - -33 VOLTS
TRIODE AMPLICATION FACTOR c 4.7

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

C. TRIODE CONNECTION ( SCREEN TIED TO PLATE ) WITH Eb = Ec2 = 130 VOLTS AND Ecl = -20 VOLTS

IS
et e et



PRINTES 1N V. 8.

22BW3

TUNG-SOL

~
DIODE
COMPACTRON
FOR
TV DAMPING
DIODE APPLICATIONS
COATED UNIPOTENTIAL CATHODE
ANY MOUNTING POSITION
GLASS BULB BOTTOM VIEW
BUTTON 12 PIN BASING DIAGRAM
BASE E12-70 JEDEC 12BL
OUTLINE DRAWING
SOCKET TERMINALS 3,
SECEC I 6,7, AND 10 SHOULD NOT
BE USED AS THE POINTS
THE 22BW3 IS A HEATER-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) 8.5 pf
PLATE TO CATHODE AND HEATER: P TO (K + H) 6.0 of
HEATER TO CATHODE: H TO K 3.8 pf
HEATER CHARACTERISTICS AND RATINGS
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239
AVERAGE CHARACTERISTICS 224 VOLTS 450 MA.
HEATER WARM-UP TIME Approx. 11 SECONDS
LIMITS OF SUPPLIED CURRENT 450 * 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
\_ _—
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22BW3

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

MAXIMUM RATINGS
DESIGN MAXIMUM VALUES - SEE EIA STANDARD R$-239

TV DAMPER SERVICE

PEAK INVERSE PLATE VOLTAGE 5,000 VOLTS
PLATE DISSIPATION 6.5 WATTS
STEADY - STATE PEAK PLATE CURRENT 1,100 MA.
DC OUTPUT CURRENT 175 MA.
AVERAGE CHARACTERISTICS
TUBE VOLTAGE DROP FOR 'b = 350 MADC 32 VOLTS
. [TT1T1]
AVERAGE PLATE
CHARACTERISTICS
//
w
w1000 7
& /
w
o V
z /
3 4
el
= //
=
= //
< /
2 500 7
L~
/'/ -
e
0 25 50 75 100
PLATE VOLTS
1




PRINTEO N V. 8. A.

22DE4

- TUNG-SOL ~
HALF-WAVE VACUUM RECTIFIER
l_188"_
MAX UNLPOTENT AL CATHODE
(,_—-_.\ HEATER
~ e B P
| 22.4 VOLTS 0.45 AMP. a
| K
T-9 [3.250" AC OR DC ()
MAX
[ 3
38" ANY MOUNTING POSITION ic(2) HO
| MAX
¥ O}
U l BOTTCM VIEW
GLASS BULB BASING DIAGRAM
JEDEC GROUP 1 B5-85 JEDEC H4CG
SHORT
INTERMEDIATE-SHELL
5 PIN OCTAL
WITH EXTERNAL BARRIERS
PINS 1, 4, & 6 ARE OMITTED
OUTLINE DRAWING
JEDEC 9-44
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 WARM-UP TIME, THE 22DE4 IS IDENTICAL
TO THE 6DE4 AND 17DE4.
DIRECT INTERELECTRODE CAPACITANCES - AppPrOX.
WITHOUT EXTERNAL SHIELD
PLATE TO HEATER AND CATHODE 8.5 s £
CATHODE TO HEATER AND PLATE 115 i £
HEATER TO CATHODE 4 s f
RATINGS
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
DAMPER SERVICE
MAX IMUM PEAK INVERSE PLATE VOLTAGE — DEOOA VOLTS
MAX IMUM PEAK PLATE CURRENT 1100 MA .
MAX IMUM DC PLATE CURRENT — 180 MA.
MAXIMUM PLATE DISSIPATION 6.5 WATTS
MAX IMUM PEAK HEATER—CATHODE VOLTAGE: .
HEATER NEGATIVE WITH RESPECT TO CATHODE — 5500° VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE 500C VOLTS
HEATER WARM—UP TIME (APPROX.)* 11.0 SECONDS
—> \NDI_CATES A CHANGE.
CONTINUED ON FOLLOWING PAGE
L )
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22DE4

e TUNG-SOL

CONTINUED FROM PRECEDING PAGE

AF’)li OPERATION
PRACTICE FO
OF THE VOLT

DESCRIBED IN STANDARDS OF GOOD ENGINEERING
AL COMMUNICATIONS COMMISSION", THE DUTY CYCLE
CANNING CYCLE.

3.
LTNE DC COMPONENT MUST NOT EXCEED 900 VOLTS.

L'H-'E DC COMPONENT MUST NOT EXCEED 100 VOLT

’NEATER 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 HEATER VOLTAGE TO A CIRCUIT CONSISTING
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING

RESISTANCE.
\__
1250 220EY
E¢ = 22.4 Volts
1000 /
/
/
7

750 /
] £/
o
w
§ s
pr 7
= 500 74
w
—
=
a 74

/
250
/.
0
0 25 50 75
DC PLATE VOLTS
O 1 S e




PAINTEO 1N U 8. A,

25AV5GA

TUNG-SOL

\
- PENTODE
F—lig—
MAX.
TN COATED UNIPOTENTIAL CATHODE
7 HEATER
T-n |36 ]
MAX. 25.0 VOLTS 0.3 AMP,
"
4 AC OR DC
MAX
ANY MOUNTING POSITION
=g = S 2 BOTTOM VIEW
3 SHORT MEDIUM SHELL

13— 6 PIN OCTAL
MAX. 6CK
GLASS BULB

THE MAX. DIAMETER

OF THE T-12 BULB IS

1.9/16"
THE 2HAVHGA |S ABEAM PENTODE DESIGNED FOR USE AS A HORIZONTAL—DEFLECTION
AMPLIFIER IN TELEVISION RECEIVERS. IT USES EITHER A T-11 OR T-12 BULB.
DIRECT INTERELECTRODE CAPACITANCES — aPPrOX.
WITH NO EXTERNAL SHIELD

GRID #1 TO PLATE 0.5 (7753
INPUT 14 upf

OUTPUT i) uu f

RATINGS x
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
HORIZONTAL DEFLECTION AMPLIFIER®
HEATER VOLTAGE 25.0 VOLTS
MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER POSITIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 200 VOLTS
DC 100 VOLTS
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 200 VOLTS

MAX IMUM DC PLATE—SUPPLY VOLTAGE (BOOST + POWER SUPPLY) 550 VOLTS

MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE (ABSOLUTE MAX.) 5 500® VOLTS

MAXIMUM PEAK NEGATIVE PULSE PLATE VOLTAGE 1 250 VOLTS

MAXIMUM GRID #2 VOLTAGE 175 VOLTS

MAXIMUM PEAK NEGATIVE GRID #4 VOLTAGE 300 VOLTS

MAX IMUM PLATE DISSIPATIOND qa WATTS

MAX IMUM GRID #2 DISSIPATION 2.5 WATTS

MAXIMUM DC CATHODE CURRENT 110 MA .

MAXIMUM PEAK CATHODE CURRENT 400 MA .

MAXIMUM GRID #4 CIRCUIT RESISTANCE 0.47 ME GOHM

MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT) 210 %c

HEATER WARM—UP TIME (APPROX.)* 11.0 SECONDS
AUNLESS OTHERW | SE SPECIFIED.

BFOR OPERATION IN A 525~LINE, 30-FRAME TELEVISION SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD
ENGINEERING PRACTICE CONCERNING TELEVISION BROADCAST STATIONS, " FEDERAL COMMUNICATIONS
COMMISSIONs THE DUTY CYCLE OF THE VOLTAGE PULSE MUST NOT EXCEED 15 PERCENT OF ONE SCANNING
CYCLE.

CTHIS VALUE MUST NOT BE EXCEEDED.

DIN STAGES OPERATING WITH GRID LEAK BIAS, AN ADEQUATE CATHODE=BIAS RESISTOR OR OTHER SUITABLE
MEANS 1S REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION.

*HEATER 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 HEATER VOLTAGE TO A CIRCUIT CONSISTING
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATION
RESISTANCE.

CONTINUED ON FOLLOWING PAGE
\_ i)
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25AV5GA

.

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

HEATER VOLTAGE
HEATER CURRENT
PLATE VOLTAGE

GRID #2 VOLTAGE
GRID #4 VOLTAGE
PLATE RESISTANCE (APPROX.)

TRANSCONDUCTANCE

PLATE CURRENT
GRID #2 CURRENT
GRID #4 VOLTAGE (APPROX.)

FOR Ib

= 4.0 MA.
TRIODE AMPLIFICATION FACTOR

E

EAPPLIED FOR VERY SHORT INTERVAL SO AS NOT TO DAMAGE TUBE
TRIODE CONNECTION (SCREEN TIED TO PLATE) WITH E,=E . =150 VOLTS AND Ec)= =22.5 VOLTS

SIMILAR TYPE REFERENCE: Except for heater characteristics,
identical to the 6AV5GA,

—

INDICATES A CHANGE.

2

[@Re)]

D
60 - 25
150 15

0f —09,
= 14 50
— 5 90

t

0
0
)
0 &
0 <«

e

VOLTS
AMP .
VOLTS
VOLTS
VOLTS
OHMS
UMHOS
MA .
MA .

VOLTS

the 254V5GA 1s
124V5GA & the 17AVs5GA.

25AV5GA
PENTODE CONNECTION
Ef = 25.0Volts
Ec, = 150 Volts
Iy
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m ch ==
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PLATE VOLTS




(eavsGA) 25AV5GA

PAINTES IN U 8. A,

25AV5GA
PENTODE CONNECTION
Er = 25.0 Volts
. Eci = 0 Volts
400 Eey = 290
£z
BE =i
r 175
—
300 / =
A 150
» / - ———
w -
& I B
o
5‘. ’ Pt 125
= B ——
= 200 ] T I
= |
ol 100
w
= I I
fl [ —— T
oo ft
// 15
100 -
| et
—
/
0
1] 100 200 300 400 500
PLATE VOLTS
25AV5GA
PENTODE CONNECTION
Ef = 25.0 Volts
Ep = 250 Volts
400
WQQ
%4
&of
/19
N,
A 300
- 2
Pl =
AL @/ ;
A5
p. ) -
4 7 \2/2005
/ // /| 4 o
S 2
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25AV5GA (eAv5GA D

25AV5GA
PENTODE CONNECTION
Ef = 25.0 Volts
Ep = 250 Vol'ts
O 420
P
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PLATE
3138

JAN.
1953

1

CeavsGT) 25AVS5GT

TUNG-SOL

K

~
BEAM PENTODE
" "
“6
MAX
N 4
] COATED UNIPOTENTIAL CATHODE
| |
T-9 23 | HEATER
MAK; 3'5- 25 VOLTS 0.3 AMP.
z ;
MAX. AC OR DC
" ANY MOUNTING POSITION
9" | 4 BOTTOM VIEW
33 - INTERMED | ATE SHELL
MAX 6 PIN OCTAL
6CK
GLASS BULB
THE 2PAVHGT 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 HOR|ZONTAL—YOKE DRIVE.
DIRECT INTERELECTRODE CAPACITANCES
GRID #4 TO PLATE: (G4 TO P) 0.7 uuf
INPUT: G4 TO (H+K+G2+G3) 14 M f
OUTPUT: P TO (H+K+G946G3) 1:0 uuf
RATINGS
INTERPRETED ACCORD!ING TO RMA STANDARD M8-210
HOR [ ZONTAL DEFLECTION AMPLIFIERA
HEATER VOLTAGE 6.3 VOLTS
MAX IMUM HEATER CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE:
TOTAL DC AND PEAK 200 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE:
oC 100 VOLTS
TOTAL DC AND PEAK 200 VOLTS
MAX IMUM DC PLATE SUPPLY VOLTAGE (BOOST + POWER SUPPLY) 550 VOLTS
MAXIMUM PEAK POSITIVE PLATE VOLTAGE (ABSOLUTE MAXIMuM) 5 500 VOLTS
MAX IMUM PEAK NEGATIVE PLATE VOLTAGE 1 250 YoLTs
MAXIMUM PLATE DI1SSIPATIOND 4l WATTS
MAX IMUM PEAK NEGATIVE GRID #1 VOLTAGE 300 VOLTS
MAX IMUM DC GRID #2 VOLTAGE 175 VOLTS
MAXIMUM GRID #2 DISSIPATION 2.5 WATTS
MAX IMUM AVERAGE CATHODE CURRENT 110 MA .
MAX IMUM PEAK CATHODE CURRENT 400 MA .
MAXIMUM GRID #4 CIRCUIT RESISTANCE 0.47 ME GOHM
MAX IMUM BULB TEMPERATURE (AT HOTTEST POINT) 210° CENTIGRADE
AFOR 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.
BIH STAGES OPERATING WITH GRID-LEAK BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE
MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION.
CONTINUED ON FOLLOWING PAGE
—®INDICATES A CHANGE OR ADDITION. ’
o _
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25AV5GT (CeAv56T)
i TUNG-SOL o

CONTINUED FROM PRECEDING PAGE
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS ’ y
CLASS Al AMPL IFIER
HEATER VOLTAGE 6.3 VOLTS
HEATER CURRENT 12 AMP .
PENTODE OPERATION:C
PLATE CURRENT hH MA.
GRID #2 CURRENT 9.1 MA .
TRANSCONDUCTANCE 5 500 UMHOS —
PLATE RESISTANCE 20 000 OHMS -«
ZERO—BIAS:D
PLATE CURRENT 225 MA. —
GRID #2 CURRENT 25 MA . -
cuT—oFF:E
GRID #4 VOLTAGE (APPROX.) -u6 VOLTS «—
TRIODE AMPLIFICATION FACTORF 4.3 —
CWITH Ep = 250 VOLTS, EC? = 150 VOLTS AND Ec1 = =22.5 VOLTS.
OWITH Ep = 60 VOLTS AND ECZ = 150 VOLTS (INSTANEOUS VALUES).
EFOR Ilp =1 MA. WITH Ep = 250 VOLTS AND ECZ = 150 VOLTS.
Fwnn Ep = Ecp = 150 VOLTS AND Ecl = -22.5 VOLTS.
—®»INDICATES A CHANGE OR ADDITION.
PLATE
3139
JAN. 1
1953
\_ _

JANUARY 1, 1953 TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK, NEW JERSEY. U.S.A



CeavseT) 25AVSGT

25AV5GT EENEERENENRNERE RNS N
: : PPENTODE CONNECTION (1t + - T —pet J‘
i = Ef = 25 Volts 1
‘ ——t+1 Ec, = 100 Volts OC | e
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TENTATIVE DATA

25AX4GT

s TUNG-SOL ™
DIODE
r-”%-*
MAX.
COATED UNIPOTENTIAL CATHODE
T 5 HEATER
9 23 25 VOLTS 0.3 AMP.
MAX. -
3%. AC OR DC
MAX.
ANY MOUNTING POSITION
uguu l BOTTOM VIEW
o SHORT INTERMEDIATE
= |3?£ ~ SHELL 6 PIN OCTAL
MAX. 4C6
GLASS BULB
THE 2H5AX4GT |S 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
WITH MO EXTERNAL SHIELD
HEATER TO CATHODE 15 11783
INTERPRETED ACCORDING TO RETMA STANDARD M8-210
DESIGN CENTER VALUES
HEATER VOLTAGE 25 VOLTS
HEATER CURRENT 0.3 AMP .
MAXIMUM PEAK HEATER CATHODE VOLTAGE:A
HEATER NEGATIVE WITH RESPECT TO CATHODE 4 000 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE 100 VOLTS
MAXIMUM PEAK INVERSE PLATE VOLTAGEA 4 000 VOLTS
MAXIMUM STEADY STATE PEAK PLATE CURRENT 600 MA .
MAXIMUM TRANSIENT PEAK PLATE CURRENT® 3.0 AMP .
MAXIMUM DC OUTPUT CURRENT 125 MA .
TUBE VOLTAGE DROP (WITH TUBE CONDUCTING 250 MA.) 32 VOLTS
AA'PLICABLE WHERE THE DUTY CYCLE OF THE VOLTAGE PULSE DOES NOT EXCEED 15% OF ONE SCANNING CYCLE,
AND ITS DURATION IS LIMITED TO 10 MICROSECONDS.
BTHIS RATING APPLIES TO HOT SWITCHING WHERE TRANSIENT DURATION DOES NOT EXCEED 0.2 SECONDS.
\_ J

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW UERSEY, U.S.A.
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PRIMTED 1N L. 8. A,

)

PLATE

3150
FEB.
1953

1

(eBQ6EGT) 25BQ6GT

_

TUNG-SOL
BEAM PENTODE
o |3-
16
MAX.
COATED UNIPOTENTIAL CATHODE
T9 3 HEATER
|
MAX. 25.0 VOLTS 0.3 AMP.
3%' AC OR DC
MAX
L ANY MOUNTING POSITION
U — A5 e e 2
UU_U BOTTOM VIEW
L. 8" ] INTERMED IATE SHELL
7 PIN OCTAL
MAX 6 AM
GLASS BULB

THE 2BBQ6GT 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 INCIRCUIT LAYOUT. ITS ELECTRICAL CHARACTER-
ISTICS ARE SUCH AS TO PROVIDE GOOD PERFORMANCE WHERE THE SUPPLY VOLTAGES
ARE L IMITED.

DIRECT INTERELECTRODE CAPACITANCES

~

GRID #4 TO PLATE: (G4 TO P) 0.6 puf
INPUT: G, TO (H+K+G,+BP) 15 [VIVE3
OUTPUT: P TO (HTK+G,+BP) T Mt
RATINGS
INTERPRETED ACCORDING TO RMA STANDARD M8-210
HORIZONTAL DEFLECTION AMPLIFIERA
HEATER VOLTAGE 25.0 VOLTS
MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE:
TOTAL DC AND PEAK 200 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE:

nc 100 VOLTS

TOTAL DC AND PEAK 200 VOLTS
MAXIMUM DC PLATE SUPPLY VOLTAGE (BOOST + POWER SUPPLY) 550 VOLTS
MAXIMUM PEAK POSITIVE PLATE VOLTAGE (ABSOLUTE MaxIMUM) 5 500 VOLTS
MAXIMUM PEAK NEGATIVE PLATE VOLTAGE 1 250 VOLTS
MAX IMUM PLATE DISSIPATION® 1 WATTS
MAX IMUM PEAK NEGATIVE GRID #4 VOLTAGE 300 VOLTS
MAX IMUM DC GRID #2 VOLTAGE 175 VOLTS
MAXIMUM GRID #2 DISSIPATION 2.5 WATTS
MAX IMUM AVERAGE CATHODE CURRENT 110 MA.
MAXIMUM PEAK CATHODE CURRENT 400 MA .
MAX IMUM GRID #4 CIRCUIT RESISTANCE 0.47 ME GOHM
MAX IMUM BULB TEMPERATURE (AT HOTTEST POINT) 220° CENTIGRADE
AF(]Fi 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.
BIN STAGES OPERATING WITH GRID-LEAK BI1AS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE
MEANS 1S REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION.

CONTINUED ON FOLLOWING PAGE

—»INDICATES A CHANGE OR ADDITION.
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25BQ6GT (CeBQ6GT)

(’

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CLASS A; AMPLIFIER

HEATER VOLTAGE
HEATER CURRENT
PENTODE CONNECTION:C
PLATE CURRENT
GRID #2 CURRENT
TRANSCONDUCTANCE
PLATE RESISTANCE

2erR0-B1As:0

PLATE CURRENT
GRID #2 CURRENT

cut—oFr:E
GRID #1 VOLTAGE (APPROX.)

TRIODE AMPLIFICATION FACTORF

Cw|TH Eb = 250/0LTS, Ecy = 150 VOLTS AND Ec) = -22.5 VOLTS.

Oyt €, = 60 VOLTS AND Ec2 = 150 VOLTS.

Eror 1 =1 MA, wiTH Ep = 250 VOLTS AND Ecz = 150 VOLTS

qun Ey = Ec2 = 150 VOLTS AND Ecy =-22.5 VOLTS.

—»INDICATES A CHANGE OR ADDITION.
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(68Q66T)25B8Q6GT

25B06GT
PENTODE CONNECTION
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PRINTED 1N V. 8. A.

)

25C5
- TUNG-SOL ~

BEAM PENTODE

3
T MINIATURE TYPE
l."“ COATED UNIPOTENTIAL CATHODE

2Z HEATER

5l MAX| 25t10% VOLTS  0.30 AMP.

2 5" 3

2 AC OR DC

- ANY MOUNTING POS|TION

]

GLASS BULB FOR SERIES STRING BOTTOM VIEW
MINIATURE BUTTON BASING DIAGRAM
7 PIN B'ASE E1=1 JEDEC TCV
OUTLINE "BRAWING

JEDEC H-3

THE 25CH IS A HEATER—CATHODE TYPE, BEAMPENTODE OF MINIATURE« CONSTRUCTION
DESIGNED FOR USE AS A POWER AMPLIFIER IN THE OUTPUT STAGE OF AC-DC RE-
CEIVERS. EXCEPT FOR HEATER RATINGS THE 25CH IS IDENTICAL TO THE 50C5.

DIRECT INTERELECTRODE CAPACITANCES — APPROX.

WITH NO EXTERNAL SHIELD

GRID TO PLATE: G, TO P 0.6 wuuf

INPUT: Gy TO (H+K&G3+Gj) 13..0 up f

OUTPUT: P TO (H$K&G3+63) 8.5 i f
RATINGS

INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM

HEATER CURRENT 300£20 MA.
MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE

DC AND PEAK 200 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE
DC 100 VOLTS
DC AND PEAK 200 VOLTS
MAX IMUM PLATE VOLTAGE 150 VOLTS
MAXIMUM GRID #2 VOLTAGE 130 VOLTS
MAX IMUM PLATE DISSIPATION 7 WATTS
MAXIMUM GRID #2 DISSIPATION 1.4 WATTS
MAXIMUM POSITIVE DC GRID #4 VOLTAGE 0 VOLTS
MAX IMUM GRID #4 CIRCUIT RESISTANCE:
FIXED BIAS 0.1 ME GOHM
GATHODE BIAS 0.5 ME GOHM
MAX IMUM BULB TEMPERATURE
(AT HOTTEST POINT ON BULB SURFACE) 220 i

ALL ELECTRICAL DATA EXCEPT HEATER CHARACTERISTICS FOR TYPE 25C5 ARE IDENTICAL WITH THOSE OF TYPES
12C5. 12CU5. 17cK, 50C5 AND 50B5.

—»INDICATES A CHANGE.

CONTINUED ON FOLLOWING PAGE

—i?
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25C5

TUNG-SOL

e
CONTINUED FROM PRECEDING PAGE
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Al AMPLIFIER
PLATE VOLTAGE 120 VOLTS
GRID #2 VOLTAGE 110 VOLTS
GRID #4 VOLTAGE =8 VOLTS
PEAK AF GRID #4 VOLTAGE 8 VOLTS
ZERO—S|GNAL PLATE CURRENT ug MA .
ZERO—SIGNAL GRID #2 CURRENT 4y MA .
MAXIMUM SIGNAL PLATE CURRENT 510] MA .
MAX IMUM SIGNAL GRID #2 CURRENT 85 MA .
PLATE RESISTANCE (APPROX.) 10 00 OHMS
TRANSCONDUCTANCE 7 500 UMHOS
LOAD RESISTANCE 2 500 OHMS
TOTAL HARMONIC DISTORTION 10 PERCENT
MAX IMUM SIGNAL POWER OUTPUT 2.3 WATTS
-
2.0
7 TN
/ N
~<_]
2 1.5 30 =
— =
< w
= o
[~
1 w
—~ I =
P} P '
= 1.0| / A 20
£ L A =
-9 /' oz
= P 25C5 =
=] P PENTODE CONNECTION 1z
o I E & =
w N\ 7 f = 725 Volts
S5 LM Ep = 110Volts |, 2
. b Ec, = 110 Volts 3
] Eey = ~7.5 Volts =
Esiqg = 5.3 Volts RMS =
S — PO E
e s - TIRSE, o
0 7.5 5.0 7.5 =
LOAD RESISTANCE (R;) - KILOHMS




PRINTED 1N V. 8. A,

)

TENTATIVE DATA 25C6G6A

r TUNG-SOL e
BEAM PENTODE

2
e [
MAX
//’—_—\w 4Jf COATED UNIPOTENTIAL CATHODE
T=12 Mxi
g HEATER
25 VOLTS 0.3 AMP.
5 AC OR DC
4y
MAX ANY MOUNTING POSITION
Uﬂbh BOTTOM VIEW
SHORT MEDIUM SHELL
7 n 7 PIN OCTAL
*MAX T =
GLASS BULB

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 HOC6GA.

RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM

HEATER VOLTAGE 25 VOLTS
MAX IMUM HEATER—CATHODE VOLTAGE:

HEATER NEGATIVE WITH RESPECT TO CATHODE 180 VOLTS

HEATER POSITIVE WITH RESPECT TO CATHODE 180 VOLTS
MAXIMUM PLATE VOLTAGE 200 VOLTS
MAX IMUM GRID #2 SUPPLY VOLTAGE 200 VOLTS
MAXIMUM GRID #2 VOLTAGE SEE RATING CHART
MAX IMUM PLATE DISSIPATION 12.5 WATTS
MAX IMUM GRID #2 DISSIPATION 1.75 WATTS
MAX IMUM GRID #4 CIRCUIT RESISTANCE:

FIXED BIAS (0 | ME GOHM

SELF BIAS 0.5 ME GOHM

CONTINUED ON FOLLOWING PAGE
& )
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25C6GA

TENTATIVE DATA

-

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CoN

TUNG-SOL X

TINUED FROM PRECEDING PAGE

CLASS Ay AMPLIFIER

HEATER VOLTAGE 25 VOLTS
HEATER CURRENT Q3 AMP .
PLATE VOLTAGE 155 200 VOLTS
GRID #2 VOLTAGE 13H 135 VOLTS
GRID #4 VOLTAGE ~1%.5 1l VOLTS
PEAK AF GRID #4 VOLTAGE 13.5 14 VOLTS
ZERO SIGNAL PLATE CURRENT 58 61 MA .
MAX IMUM S1GNAL PLATE CURRENT 60 66 MA .
ZERO SIGNAL GRID #2 CURRENT 5N5) 2.2 MA .
MAX IMUM SIGNAL GRID #2 CURRENT 11.5 9 MA .
TRANSCONDUCTANCE 7 000 7 100 uMHOS
PLATE RESISTANCE (APPROX.) 9 300 18 300 OHMS
LOAD RESISTANCE 2 000 2 600 OHMS
MAX IMUM SIGNAL POWER OUTPUT 3.6 6 WATTS
TOTAL HARMONIC DISTORTION (APPROX.) 10 10 PERCENT
_ _J
L
200 = 0 LI T
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PaINTIO IN V. B, A,

)

TENTATIVE DATA

25C6GA
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PaImTEO M V. 8. A,

)

TENTATIVE DATA
- TUNG-SOL

(6CA5)25CAS

PENTODE
MINIATURE TYPE

»
t:‘x, COATED UNIPOTENTIAL CATHODE
I //\W 2’;‘ HEATER
5
. : MAX 25 VOLTS 0.3 AMP.
2% |52 AC OR DC
ANY MOUNTING POSITION
GLASS BULB

IS IDENTICAL TO THE 6CA5.

DIRECT INTERELECTRODE CAPAC|TANCES

*WITH NO EXTERNAL SHIELD

BOTTOM VIEW

MINIATURE BUTTON
7 PIN BASE

7CcV

THE 2H5CAH 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

GRID #4 TO PLATE 0.5 [VITE3
INPUT 15 [VIV83
OUTPUT 9 puf

RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
HEATER VOLTAGE 25 VOLTS
MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER POSITIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 200 VOLTS
DC 100 VOLTS
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 200 VOLTS
MAX IMUM PLATE VOLTAGE 130 VOLTS
MAXIMUM GRID #2 VOLTAGE 130 VOLTS
MAXIMUM POSITIVE DC GRID #4 VOLTAGE 0 VOLTS
MAXIMUM PLATE DISSiPATION h.0 WATTS
MAXIMUM GRID #2 DISSIPATION 1.4 WATTS
MAXIMUM GRID #4 CIRCUIT RESISTANCE:
FIXED BIAS 0.1 MEGOHM
CATHODE BIAS 0.5 ME GOHM
BULB TEMPERATURE AT HOTTEST POINT 180 e
CONTINUED ON FOLLOWING PAGE
_ _
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25CA5(ecas)

/

TENTATIVE DATA

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL GPERATING CONDITIONS AND CHARACTERISTICS
CLASS Al AMPL |FIER

-

HEATER VOLTAGE 25 VOLTS
HEATER CURRENT 0:3 AMP .
PLATE VOLTAGE 110 125 VOLTS
GRID #2 VOLTAGE 110 125 VOLTS
GRID #4 VOLTAGE N ) =t} B VOLTS
PEAK AF GRID #4 VOLTAGE 4.0 4.5 VOLTS
PLATE RESISTANCE (APPROX.) 16 000 15 00C OHMS
TRANSCONDUCTANCE 8 100 9 200 UMHOS
ZERO—S|IGNAL PLATE CURRENT 52 51 MA .
MAX{MUM SIGNAL PLATE CURRENT (APPROX.) 31 36 MA «
ZERO—SIGNAL GRID #2 CURRENT 3.5 4.0 MA .
MAXIMUM SIGNAL GRID #2 CURRENT (APPROX.) T8 11 MA .
LOAD RESISTANCE 3 500 4 500 OHMS
TOTAL HARMONIC DISTORTION (APPROX.) H 6 PERCENT
MAX IMUM SIGNAL POWER OUTPUT 1% 1.5 WATTS
= W,
25CA5 l
Ef = 25 Volts ;
Ecz = 125 Volts
Iy
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TENTATIVE DATA

-

(6CcD6GA) 25CD6GB

TUNG-SOL

5
g BEAM PENTODE
MAX.
| I : COATED UNIPOTENTIAL CATHODE
47' HEATER
6
T-12 MAX 25 VOLTS 0.6 AMP.
AC OR DC
5" VERTICAL MOUNTING POSITION
MAX HORIZONTAL OPERATION IS PERMITTED
IF PINS 2 AND 7 ARE IN A VERTICAL
PLANE. BOTTOM VIEW
T SHORT MED | UM=SHELL
s uyL 8 PIN OCTAL
1377 38T
*Max >
GLASS BULB

THE 25CD6GB |S ABEAM PENTODE DESIGNED FOR USE AS A HORIZONTAL DEFLECTION

AMPL [FIER IN 600 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 #4 TO PLATE 1.1 uuf
INPUT 22 wuw f
ouTPUT 8.5 e f

RATINGS A
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
HOR | ZONTAL—DEFLECTION AMPLIFIER SERVICE®
HEATER VOLTAGE 25 VOLTS
MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER POSITIVE WITH RESPECT TO CATHODE
DC 100 VOLTS
TOTAL DC AND PEAK 200 VOLTS
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 200 VOLTS
MAXIMUM DC PLATE—SUPPLY VOLTAGE
(BOOST + DC POWER SUPPLY) 700 VOLTS

MAX IMUM PEAK POSITIVE PULSE PLATE VOLTAGE 7 000 VOLTS
MAX IMUM NEGATIVE PULSE PLATE VOLTAGE 1 500 VOLTS
MAXIMUM GRID #2 VOLTAGE 175 VOLTS
MAX IMUM PEAK NEGATIVE GRID #4 VOLTAGE 200 VOLTS
MAX IMUM PLATE DISSIPATIONG 20 WATTS
MAXIMUM GRID #2 DISSIPATION 3.0 WATTS
MAXIMUM DC CATHODE CURRENT 200 MA .
MAX IMUM PEAK CATHODE CURRENT 700 MA .
MAXIMUM GRID #4 CIRCUIT RESISTANCE 0.u47 ME GOHM
MAX IMUM BULB TEMPERATURE (AT HOTTEST POINT) 225 °g
HEATER WARM—UP TIME (APPROX.)* 11.0 SECONDS

AUNLESS OTHERWISE SPECIFIED.

BFOR 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.

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

*HEATER WARM=UP TIME 1S DEFINED AS 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 3 TIMES THE NOMINAL HEATER OPERATING
RES|STANCE.

L —» INDICATES- A CHANGE. CONTINUED ON FOLLOWING PAGE
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25CD6GB (ecpeca)

-

TENTATIVE DATA

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

HEATER VOLTAGE 25
HEATER CURRENT 0.6
PLATE VOLTAGE 60
GRID #2 VOLTAGE 100
GRID #4 VOLTAGE ol
PLATE RESISTANCE (APPROX.) —_—
TRANSCONDUCTANCE =g
PLATE CURRENT 230
GRID #2 CURRENT o1

GRID #4 VOLTAGE (APPROX.)
FOR lp = 4,0 MA. -—
TRIODE AMPLIFICATION FACTORE —_—

DAPF‘LIED FOR VERY SHORT INTERVAL SO AS NOT TO DAMAGE TUBE.

E

~

175
175
=30
200
700

75
H-5

~bb5
3.9

VOLTS
AMP .
VOLTS
VOLTS
VOLTS
OHMS
UMHOS
MA .
MA .

VOLTS

TRIODE CONNECTION (SCREEN TIED TO PLATE) WITH Ey = Egp = 175 VOLTS AND Ecl = =30 VOLTS.

SIMILAR TYPE REFERENCE: The 25CD8GB is identical to the 6CD6GA except for heater ratings

and heater warm-up time.
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TENTATIVE DATA

25CU6

. TUNG-SOL

~
PENTODE
9"
|| -
MAX.
COATED UNIPOTENTIAL CATHODE
HEATER
3_9_" 26 VOLTS 0.3 AMP.
16 AC OR DC
T-12 |+ |
-8 ANY MOUNTING POSITION
45 BOTTOM VIEW
INTERMED |ATE SHELL
MAX. 7 PIN OCTAL
6AM
GLASS BULB

THE 25CU6 IS A BEAM POWER AMPLIFIER DESIGNED FOR USE AS THE HORIZONTAL
DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS EMPLCYING SERIES-STRING
HEATER ARRANGEMENTS.

DIRECT INTERELECTRODE CAPACITANCES
WITH NO EXTERNAL SHIELD

GRID #1 TO PLATE: G4 TO P 0.55 uuf
INPUT: G4 TO (HtKtGtBP) 15.0 i f

OUTPUT: P TO (HtKtG,t8P) 7.0 uw f

RATINGS"
INTERPRETED ACCORDING TO RETMA STANDARD M8-210
HORIZONTAL DEFLECTION AMPLIFIERB
HEATER VOLTAGE 25 VOLTS
MAX IMUM 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

MAX IMUM DC PLATE SUPPLY VOLTAGE (BOOST+ POWER SUPPLY) 550 VOLTS

MAXIMUM PEAK POSITIVE PLATE VOLTAGE (ABSOLUTE MAXIMUM) 6 000 VOLTS

MAX IMUM PEAK NEGATIVE PLATE VOLTAGE 1 250 VOLTS

MAX IMUM PLATE DISSIPATIONG 1l WATTS

MAX IMUM PEAK NEGATIVE GRID #4 VOLTAGE 300 VOLTS

MAX IMUM DC GRID #2 VOLTAGE 175 VOLTS

MAX IMUM GRID #2 DISSIPATION 245 WATTS

MAX IMUM AVERAGE CATHODE CURRENT i MA .

MAX IMUM PEAK CATHODE CURRENT 400 MA .

MAX IMUM GRID #4 CIRCUIT RESISTANCE 0.47 ME GOHM

MAX IMUM BULB TEMPERATURE (AT HOTTEST POINT) 220 L

ADESIGM CENTER VALUES EXCEPT WHERE ABSOLUTE MAXIMUM 1S STATED.

BFOR 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 MUST NOT EXCEED 15% (10 MICROSECONDS) OF A SCANNING CYCLE.

CIN STAGES OPERATING WITH GRID-LEAK BIAS, AN ADEQUATE CATHODE-BIAS RESISTOR OR OTHER SUITABLE
MEANS 1S REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION.

CONTINUED ON FOLLOWING PAGE.
k -
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25CU6

TENTATIVE DATA

TUNG-SOL

e R
CONTINUED FROM PRECEDING PAGE
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

PENTODE OPERATIONI WITH Ep = 250Ve, Ecp = 150V. AND Ecy = -22,5V.

PLATE CURRENT hhH MA .

GRID #2 CURRENT Bl MA .

TRANSCONDUCTANCE 5 500 LMHOS

PLATE RESISTANCE (APPROX.) 20 000 OHMS
ZERO BIAS: WITH Ep = 60V. AND Ecp ='150V. (INSTANTANEOUS VALUES)

PLATE CURRENT 225 MA .

GRID #2 CURRENT 25 MA .
CUT—OFF: FOR Ip = 1 MA., WITH Ep = 250V. AND Ecz = 150V.

GRID #4 VOLTAGE (APPROX.) -46 VOLTS
TRIODE w: WITH Ep = Ecp = 150V. AND E.y = 22.5V. 4.3

HORIZONTAL DEFLECTION AMPLIFIER — SCANNING 70° CRT

HEATER VOLTAGE 25 VOLTS
HEATER CURRENT 0.3 AMP .
PLATE SUPPLY VOLTAGE 310 VOLTS
AVERAGE PLATE VOLTAGE (BOOST + SUPPLY) 540 VOLTS
PEAK POSITIVE PLATE VOLTAGE

(DC COMPONENT + PULSE) 4.6 KV.
AVERAGE PLATE CURRENT 79 MA .
PEAK PLATE CURRENT 270 MA.
PLATE DISSIPATION 7 WATTS
GRID #2 VOLTAGE 140 VOLTS
GRID #2 CURRENT 11=2 MA.
GRID #2 DISSIPATION 1-57 WATTS
GRID INPUT VOLTAGE:

PEAK TO PEAK 130 VOLTS

SAWTOOTH COMPONENT 65 VOLTS
ANODE VOLTAGE CRT 15:7 KV.
ANODE CURRENT CRT 100 LLA .
SIMILAR TYPE REFERENCE: Except for heater operation the 25CU6 is identical to the

6CU6 and 120U8.
\_ -
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TENTATIVE DATA 25D4

f

.

TUNG-SOL %

DIODE
.
-~ |[—6 1
| MAX
‘ *‘47”] i UNIPOTENTIAL CATHODE
23u HEATER
e o, S 25.0 VOLTS ~ 0.30 AMP.
3= %
6 AC OR DC
| MAX
‘ i ANY MOUNTING POSITION
‘” .. V,AL BOTTOM VIEW @
9" INTERMED |ATE SHELL
S
MAX SHORT INTERMEDIATE SHELL
8 PIN OCTAL
GLASS BULB A

THE 25D4 IS AN [NDIRECTLY-HEATED HALF WAVE RECTIFIER DESIGNED FOR SERVICE
AS A DAMPING DIODE IN HORIZONTAL DEFLECTION CIRCUITS OF 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.

DIRECT INTERELECTRODE CAPACITANCES — APPROX.

HEATER TO CATHODE 3.0 (7753
PLATE TO CATHODE & HEATERA 5.0 L f
CATHODE TO PLATE & HEATERA 8.0 e f
RATINGS
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM - UNLESS OTHERWISE INDICATED
DAMPER SERVICE®
HEATER VOLTAGE 25.0 VOLTS
HEATER CURRENT 0.320 AMP .
MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE
DC 900 VOLTS
TOTAL DC AND PEAK 4 400 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE

DC 100 VOLTS

TOTAL DC AND PEAK 300 VOLTS
MAX IMUM PEAK INVERSE VOLTAGE 4 400 VOLTS
MAX IMUM DC PLATE CURRENT 155 MA .
MAX IMUM DC PLATE CURRENT (DESIGN CENTER SYSTEM) 145 MA .
MAX IMUM PEAK PLATE CURRENT 900 MA.
MAX IMUM PLATE DISSIPATION Beb WATTS
TUBE VOLTAGE DROP WITH 1Ib= 250 MA. 22 VOLTS
HEATER WARM—UP TIME (APPROX.)™ 11.0 SECONDS

® Ns 1, 2, 4, & 6 MUST NOT BE USED AS TIE POINTS.
ATIE UNUSED PINS AND METAL PART TO HEATER.

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

CONTINUED ON FOLLOWING PAGE
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2504 TENTATIVE DATA
( TUNG-SOL =

CONTINUED FROM PRECEDING PAGE

*
HEATER WARM-UP TIME |S DEFINED AS 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 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.

DESIGN-MAXIMUM RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WHICH
SATISFACTORY TUBE LIFE CAN BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE,
THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN SO THAT NO DESIGN-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 ADJUST=-
MENT, LOAD VARIATION, AND ENVIRONMENTAL CONDITIONS.
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TENTATIVE DATA

=z

25DN6

TUNG-SOL

PENTODE
12—
MAX.
A COATED UNIPOTENTIAL CATHODE
al
T2 MAX. HEATER
N
3,‘2 25.0 VOLTS 0.6 AMP.
' AC OR DC
5
MAX. VERTICAL MOUNTING POSITION
HORIZONTAL OPERATION PERMITTED IF
PLANE OF PINS 1 AND 3 IS VERTICAL BOTTOM VIEV
L SHORT—MED I UM SHELL
8 PIN OCTAL
. TSNS, k% 58T
GLASS BULB
SMALL CAP

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 [T IS USED WITH OTHER TYPES WHICH
ARE SIMILARLY CONTROLLED.

DIRECT INTERELECTRODE CAPACITANCES — apPrOX.

GRID #4 TO PLATE 0.8 wu f
INPUT 29 uwf
OUTPUT 1.5 uw f

RATINGS

INTERPRETED ACCORDING TO DESIGN CENTER \/ALUESA
HOR|ZONTAL DEFLECTION AMPLIFIER®
HEATER VOLTAGE 25.0 VOLTS

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

TOTAL DC AND PEAK 200 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE

nc 100 VOLTS

TOTAL DC AND PEAK 200 VOLTS
MAXIMUM DC PLATE SUPPLY VOLTAGE (BOOST + DC POWER SUPPLY) 700 VOLTS
MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE (ABS. MAX.) 6 600 VOLTS
MAXIMUM PEAK NEGATIVE PULSE PLATE VOLTAGE 1 500 VOLTS
MAXIMUM PLATE DISSIPATIONC 15 WATTS
MAXIMUM PEAK NEGATIVE GRID #4 VOLTAGE 200 VOLTS
MAXIMUM DC GRID #2 VOLTAGE bl VOLTS
MAXIMUM GRID #2 DISSIPATION 2.0 WATTS
MAX IMUM AVERAGE CATHODE CURRENT 200 MA.
MAX IMUM PEAK CATHODE CURRENT 700 MA .
MAXIMUM GRID #4 CIRCUIT RESISTANCE 0.47 MEGOHM
MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT) 226 %
HEATER WARM—UP TIME (APPROX.)" 11.0 SECONDS

AUNLESS OTHERWISE INDICATED

BFOR OPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEER-

ING PRACTICE FOR TELEVISAON BROADCASTING STATIONS; FEDERAL COMMUNICATIONS COMMISSION". THE DUTY
CYCLE OF THE VOLTAGE PULSE NOT TO EXCEED 15 PERCENT OF A SCANNING CYCLE.

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

DNEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH
80% OF 1TS 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.

CONTINUED ON FOLLOWING PAGE
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25DN6 TENTATIVE DATA

- TUNG-SOL .
CONTINUED FROM PRECEDING PAGE
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
HEATER VOLTAGE 25.0 VOLTS
HEATER CURRENT 0.6 AMP.
PENTODE OPERATIONI wiTH €, = 125 VOLTS, Ecp = 125 VOLTS AND E.; =-18 VOLTS.
PLATE CURRENT 70 MA .
GRID #2 CURRENT 6.3 MA .
TRANSCONDUCTANCE 9 000 UMHOS
PLATE RESISTANCE (APPROX.) 4 000 OHMS
ZERO—BIASI WITH Ep= 50 VOLTS, Ec2 = 100 VOLTS & Ecy = O VOLTS (INSTANTANEOUS VALUES)
PLATE CURRENT 240 MA .
GRID #2 CURRENT 30 MA .
CUT—OFF: FoR Ip = 0.5 MA. WITH Ep = 125 VOLTS AND Ecp = 125 VOLTS
GRID #4 VOLTAGE (APPROX.) ) VOLTS
TRIODE AMPLIFICATION FACTOR; WITH Ep= E¢,=125 Vo & Egy=-18 V. 4,35
' J
T
117 25DN6 | e =0l
B ) AVERAGE CHARACTERISTICS I -
I
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25DN6
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25DN6
AVERAGE CHARACTERISTICS
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25DN6

25DN6
AVERAGE CHARACTERISTICS
30 Ef = 25.0 Volts
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PRINTED 1N V. 8. A.

TENTATIVE DATA 25DQ

e

.

6A

TUNG-SOL

=
BEAM POWER PENTODE
g
MAX.
UNIPOTENTIAL CATHODE
/LR x HEATER
"
o2 25.0 VOLTS  0.30 AMP.
T~ig |+3
-6 AC OR DC
4 6 7
47 ANY MOUNTING POSITION \ /
MAX.
b oot %
BOTTOM VIEW
SHORT MED | UM—SHELL
— 7 PIN OCTAL
WITH EXTERNAL BARRIERS
GLASS BULB
SKIRTED MINIATURE GaM
CAP
THE 25DQ6A 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 PROVIDED IT IS USED WITH OTHER TUBES WHICH ARE SIMILARLY
CONTROLLED. EXCEPT FOR THE CONTROLLED HEATER WARM—UP TIME AND HEATER
RATINGS THE 25D0Q6A IS IDENTICAL TO THE 6DQ6A.
DIRECT INTERELECTRODE CAPACITANCES—APPROX.
WITHOUT EXTERNAL SHIELD
GRID #4 TO PLATE 055 i f
GRID #4 TO CATHODE & GRID #3,
HEATER AND GRID #2 15 e f
PLATE TO CATHODE & GRID #3,
HEATER AND GRID %2 0 uif
RATINGS *
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
HOR IZONTAL DEFLECTION AMPLIFIER
HEATER VOLTAGE 25.0 VOLTS
MAX IMUM PLATE VOLTAGE:
DC (INCLUDING BOOST) 700 VOLTS
PEAK POSITIVE—PULSE (ABSOLUTE MAX.)® 6 000° VOLTS
PEAK NEGATIVE—PULSE® 1 375 VOLTS
MAX IMUM DC GRID #2 VOLTAGE 200 VOLTS
MAX IMUM GRID #4 VOLTAGE:
DC —h0 VOLTS
PEAK NEGATIVE—PULSE 300 VOLTS
MAX IMUM CATHODE CURRENT:

DC 140 MA .
PEAK 440 MA.
MAX IMUM GRID #2 INPUT 3 WATTS
AFOR OPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING

PRACTICE FOR TELEVISION BROADCAST STATIONS; FEDERAL COMMUNICATIONS COMMISSION".
BTHIS RATING IS APPLICABLE WHERE THE DURATION OF THE VOLTAGE PULSE DOES NOT EXCEED 15% OF ONE
HORIZONTAL SCANNING CYCLE. IN A 525-LINE, 30-FRAME SYSTEM, 15% OF THE HORIZONTAL SCANNING
CYCLE IS 10 MICROSECONDS.
CUMDER NO CIRCUMSTANCES SHOULD THIS ABSOLUTE VALUE BE EXCEEDED.

CONTINUED ON FOLLOWING PAGE
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25DQ6A

TENTATIVE DATA

r

TUNG-SOL ~
CONTINUED FROM PRECEDING PAGE
RATINGS"— conT'p.
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
HORIZONTAL DEFLECTION AMPLIFIER
MAX IMUM PLATE DISSIF'ATIOND 15 WATTS
MAX IMUM PEAK HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 200 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE
DC COMPONENT 100 VOLTS
TOTAL DC AND PEAK 200 VOLTS
MAX IMUM BULB TEMPERATURE (AT HOTTEST POINT

ON BULB SURFACE) 220 Qg
MAX IMUM CIRCUIT VALUES:

GRID #4 CIRCUIT RESISTANCE:

FOR GRID RESISTOR—BIAS OPERATIOND 140 MEGOHM
HEATER WARM—UP TIME (AVERAGE) ™ 11.0 SECONDS

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER

HEATER VOLTAGE 25.0 25.0 25.0 VOLTS
HEATER CURRENT 0.30 0.30 0.30 AMP.
PLATE VOLTAGE 60 150 250 VOLTS
GRID #2 VOLTAGE 150 150 150 VOLTS
GRID #4 VOLTAGE 0 =22.5 —22.5 VOLTS
MU—FACTOR, GRID #2 TO GRID #4 —_— 4,1 —
PLATE RESISTANCE (APPROX.) — e 20 000 OHMS
TRANSCONDUCTANCE e s 6 600 UMHOS
PLATE CURRENT 3008 . 75 MA .
GRID #2 CURRENT o7& _— 2.4 MA.
GRID #4 VOLTAGE (APPROX.)

FOR PLATE CURRENT OF 4 MA. —— —_— —46 VOLTS
AFOR OPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING
PRACTICE FOR TELEVISION BROADCAST STATIONS; FEDERAL COMMUNICATIONS COMMISSION".

DIT IS ESSENTIAL THAT THE PLATE DISSIPATION BE LIMITED IN THE EVENT OF LOSS OF GRID SIGNAL.
FOR THIS PURPOSE, SOME PROTECTIVE MEANS SUCH AS A CATHODE RESISTOR OF SUITABLE VALUE SHOULD
BE EMPLOYED.
ETNESE VALUES CAN BE MEASURED BY A METHOD INVOLVING A RECURRENT WAVEFORM SUCH THAT THE PLATE
DISSIPATION AND GRID #2 |NPUT WILL BE KEPT WITHIN RATINGS IN ORDER TO PREVENT DAMAGE TO THE
TUBE.
*MEATER WARM-UP TIME [S DEFINED AS 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 CON=
SISTING OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER
OPERATING RESISTANCE.

\ _




PRINTIO 1M V. 6. 4.

TENTATIVE DATA

25DQ6A

25DQ6A
Ef = 25.0 Volts
Grid #2 = 100 Volts
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PAINTED 1N V. 8. A,

25DTS

- TUNG-SOL A

BEAM-POWER PENTODE
MINIATURE TYPE

COATED UNIPOTENTIAL CATHODE

HEATER
25.0 VOLTS 0.30 AMP.

AC OR DC

ANY MOUNTING POSITION

GLASSVBULB BOTTOM VIEW

MINIATURE
SMALL—BUTTON
9 PIN BASE

9HN

THE 25DTH IS ABEAM 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 #2 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 IS IDENTICAL TO THE 6DT5.

DIRECT INTERELECTRODE CAPACITANCES

WITHOUT EXTERNAL SHIELD

GRID #4 TO PLATE 0.57 it

INPUT 12.5 s f

ouTPUT 4.9 o f
RATINGS*

INTERPRETED ACCORDING TO DESIGN CFNTER SYSTEM
VERTICAL DEFLECTION SERVICEB
DEFLECTING 110° PICTURE TUBE

HEATER VOLTAGE 25.0 VOLTS
MAX IMUM PLATE VOLTAGE 316 VOLTS
MAX IMUM PEAK POSITIVE PULSE PLATE VOLTAGE (ABS. MAX.) 2 200 VOLTS
MAX IMUM GRID #2 VOLTAGE 285 VOLTS
MAX IMUM PEAK NEGATIVE PULSE GRID #4 VOLTAGE -250 VOLTS
MAX IMUM PLATE DISSIPATION® 9.0 WATTS
MAX IMUM GRID #2 DISSIPATION 2.0 WATTS
MAX IMUM CATHODE CURRENT:

AVERAGE hh MA .

PEAK 190 MA.
MAX IMUM HEATER POSITIVE OR NEGATIVE WITH RESPECT To®

CATHODE (TOTAL DC AND PEAK) 200 VOLTS

MAX IMUM GRID #4 CIRCU{IT VALUES

FIXED BIAS 0.5 ME GOHM
CATHODE BIAS % 140 ME GOHM
HEATER WARM—UP TIME (APPROX.) 110 SECOND3

k>7 CONTINUED ON FOLLOWING PAGE

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. APRIL 1, 1959 PLATE #5482




25DT5

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

HEATER VOLTAGE 25.0 25.0 25.0 VOLTS
HEATER CURRENT 0.30 0.30 0.30 AMP .
PLATE VOLTAGE 60 80 < 250 VOLTS
GRID #2 (SCREEN) VOLTAGE 150 250 250 VOLTS
GRID #4 VOLTAGE of 0f -16.5 VOoLTS
TRANSCONDUCTANCE - —_ 6 200 UMHOS
PLATE CURRENT - 095 195F uu MA .
GRID #2 CURRENT -+ 3.5 197 1.5 MA .
GRID #4 CUTOFF VOLTAGE® — == -35 VOLTS

ADESIGN—MAXIMUM RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WHICH
SATISFACTORY TUBE LIFE CAN BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE,
THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN SO THAT NO DESIGN-MAXIMUM
VALUE 1S 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.

B

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

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

EAPPLIED FOR SHORT INTERVAL (MAXIMUM OF 2 SECONDS) SO AS NOT TO DAMAGE TUBE.

F
THESE VALUES CAN BE MEASURED BY A METHOD INVOLVING A RE-CURRENT WAVEFORM SUCH THAT THE PLATE
DISSIPATION AND GRID #2 INPUT WILL BE KEPT WITHIN RATINGS IN ORDER TO PREVENT DAMAGE TO THE
TUBE.

GFOR PLATE CURRENT OF 100 2AMPERES.

*HEATER WARM=UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REAC}?

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 3 TIMES THE NOMINAL HEATBR OPERATING
RESISTANCE.

@DC COMPONENT MUST NOT EXCEED 100 VOLTS.

—» INDICATES A CHANGE.
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TENTATIVE DATA

25EC6

f

N\

TUNG-SOL

N
BEAM PENTODE
gu
k—lls —
MAX. | -
1 4" COATED UNIPOTENTIAL CATHODE
=12 || =3 HEATER
-6 25 VOLTS 0.6 AMP.
AC OR DC
3“
43 ANY MOUNTING POSITION
JTHUt BOTTOM VIEW
ol . SHORT MED | UM—SHELL
3" 8 PIN OCTAL
e lE hoe 58T
MAX.
GLASS BULB
SMALL TOP CAP
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 WHICH ARE
SIMILARLY CONTROLLED.
DIRECT INTERELECTRODE CAPACITANCES = apPrOX.
WITHOUT EXTERNAL SHIELD
GRID #4 TO PLATE 0.6 e f
INPUT 24 o f
OUTPUT 10 e f
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
HOR|ZONTAL-DEFLECTION AMPLIFIER SERVICEA
HEATER VOLTAGE 25 VOLTS
MAX IMUM DC PLATE—SUPPLY VOLTAGE (BOOST+DC POWER SUPPLY) 700 VOLTS
MAX IMUM PEAK POSITIVE PULSE PLATE VOLTAGE 7 000 VOLTS
MAX IMUM PEAK NEGATIVE PULSE PLATE VOLTAGE 1 00 VOLTS
MAX IMUM SCREEN VOLTAGE 175 VOLTS
MAX IMUM PEAK NEGATIVE GRID #4 VOLTAGE 300 VOLTS
MAX IMUM PLATE DISS1PATION® 10 WATTS
MAX IMUM SCREEN DISSIPATION 4.0 WATTS
MAX IMUM DC CATHODE CURRENT 200 MA .
MAX IMUM PEAK CATHODE CURRENT 700 MA .
AFOR OPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE
OF THE VOLTAGE PULSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE.
EIDI STAGES OPERATING WITH GRID LEAK BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE
MEANS |S REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION.
CONTINUED ON FOLLOWING PAGE

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. JULY 1, 1957 PLATE #5037




25EC6

TENTATIVE DATA

- TUNG-SOL ~
CONTINUED FROM PRECEDING PAGE
RATINGS==conT'D.
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
HOR | ZONTAL-DEFLECTION AMPLIFIER SERVICEA
MAX | MU
MAX IMUM 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
MAX IMUM GRID #4 CIRCUIT RESISTANCE
WITH GRID—LEAK BIAS 1:5 ME GOHMS
MAX IMUM BULB TEMPERATURE (AT HOTTEST POINT) 225 9%
HEATER WARM—UP TIME (APPROX.)* 0.0, SECONDS
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
HEATER VOLTAGE 25 VOLTS
HEATER CURRENT 0.6£6% AMP.
PLATE VOLTAGE 60 135 VOLTS
SCREEN VOLTAGE 135 135 VOLTS
GRID #4 VOLTAGE ot -22.5 VOLTS
PLATE RESISTANCE (APPROX.) == 4 700 OHMS
TRANSCONDUCTANCE —_— 7 500 UMHOS
PLATE CURRENT 350 70 MA .
SCREEN CURRENT 40 4.5 MA .
GRID #41 VOLTAGE (APPROX.)
Ib =41.0 MA. S -4 VOLTS
TRIODE AMPLIFICATION FACTORP S 3.8
AFOR OPERATION IN A H2H-LINE, 30-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE
OF THE VOLTAGE PULSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE.
k'APPLIED FOR SHORT INTERVAL (TWO SECONDS MAXIMUM) SO AS NOT TO DAMAGE TUBE.
DTRH}DE CONNECTION (SCREEN TIED TO PLATE) WITH Eb=EC2=135 VOLTS AND Ec1==22,5 VOLTS.
tHEATER WARM-UP TIME 1S DEFINED AS 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 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.
DES|IGN-MAXIMUM RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WHICH
SATISFACTORY TUBE LIFE CAN BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE,
THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN SO THAT NO DESIGN-MAX|MUM
VALUE IS EXCEEDED WITH A BOGIE TUBE UNDEK THE WORST PROBABLE OPERATING CONDITIONS WITH RESPECT
TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUSTMENT, LOAD
VARIATION, AND ENVIRONMENTAL CONDITIONS.
L =
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)

25EHS

- TUNG-SOL

~
PENTODE
MINIATURE TYPE
750"
’MAX'A FOR USE IN
= AUDIO OUTPUT STAGES OF
RADIO AND TV RECEIVERS
. AND PHONOGRAPHS
2375
MAX
T-5%
2525 UNIPOTENTIAL CATHODE
ANY MOUNTING POSITION BOTTOMIVIEW
BASING DIAGRAM
JEDEC 7CV
GLASS BULB
SMALL-BUTTON MINIATURE
7 PIN BASE E7-1
OUTLINE DRAWING
JEDEC 5.3
THE 25EH5 IS A POWER PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. IT HAS BEEN SPECIFl-
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 S0EHS.
DIRECT INTERELECTRODE CAPACITANCES - APPROX.
WITHOUT EXTERNAL SHIELD
GRID 1 TO PLATE 0.65 of
GRID 1 TO CATHODE & GRID 3, HEATER & GRID 2 17 pf
PLATE TO CATHODE & GRID 3, HEATER & GRID 2 9 of
HEATER CHARACTERISTICS AND RATINGS
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239
AVERAGE CHARACTERISTICS 25 VOLTS 300 MA.
HEATER SUPPLY LIMITS:
CURRENT OPERATION 300 £ 20 MA.
MAXIMUM PEAK HEATER-CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE 2008 VOLTS
B
THE DC COMPONENT MUST NOT EXCEED 100 VOLTS.

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY,

U.S.

Ads

JANUARY 1, 1963 PLATE #6652




25EH5

e TUNG-SOL

MAXIMUM RATINGS

DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239

AMPLIFIER

PLATE VOLTAGE —> 150 VOLTS
GRID 2 (SCREEN-GRID) VOLTAGE —» 130 VOLTS
PLATE DISSIPATION —# 5.5 WATTS
GRID 2 INPUT =ei2 WATTS
BULB TEMPERATURE (AT HOTTEST POINT ON BULB SURFACE) 220 °¢
GRID 1 CIRCUIT RESISTANCE:

FOR FIXED-BIAS OPERATION 0.1 MEGOHM

FOR CATHODE-BIAS OPERATION 0.5 MEGOHM

TYPICAL OPERATING CHARACTERISTICS
CLASS A1 AMPLIFIER

PLATE SUPPLY VOLTAGE 110 VOLTS
GRID 2 SUPPLY VOLTAGE H5 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 1.5 MA.
SIGNAL GRID 2 CURRENT (MAX.) 14.5 MA.
TRANSCONDUCTANCE 14,600 MHOS
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 ABI
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 1 MA,
MAX.-SIGNAL GRID 2 CURRENT 12.7 MA,
EFFECTIVE LOAD RESISTANCE (PLATE TO PLATE) 6000 OHMS
TO TAL HARMONIC DISTORTION a PERCENT
MAX.-SIGNAL POWER OUTPUT 3.8 WATTS.

—» INDICATES A CHANGE.
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>

25L6GT

- TUNG-SOL ~
BEAM PENTODE
COATED UNIPOTENTIAL CATHODE
HEATER
25 VOLTS 0.3 AMP.
AC OR DC
ANY MOUNTING POSITION
BOTTOM VIEW
INTERMED IATE SHELL
7 PIN OCTAL
GLASS BULB 7AC
THE 25L6GT IS DESIGNED FOR SERVICE IN THE QUTPUT 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 2h VOLTS
MAX IMUM PLATE VOLTAGE 200 VOLTS
MAX IMUM GRID #2 VOLTAGE 125 VOLTS
MAX IMUM PLATE DISSIPATION 10 WATTS
MAX IMUM GRID #2 DISSIPATION 1.25 WATTS
MAX IMUM GRID #4 CIRCUIT RESISTANCE (FIXED BIAS) 0.1 ME GOHM
MAX IMUM GRID #4 CIRCUIT RESISTANCE (SELF BIAS) 0.5 ME GOHM
MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE
DC AND PEAK 200 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE
DC 100 VOLTS
DC AND PEAK 200 VOLTS
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER
HEATER VOLTAGE 25 25 VOLTS
HEATER CURRENT 0.3 0.3 &+ AMP .
PLATE VOLTAGE 110 200 VOLTS
GRID #2 VOLTAGE 110 125 VOLTS
GRID #4 VOLTAGE =75 0 VOLTS
CATHODE BIAS RESISTOR 0 180 OHMS
PEAK AF GRID #4 VOLTAGE 1.5 8.5 VOLTS
PLATE RESISTANCE (APPROX.) 13 00 28 000 OHMS
TRANSCONDUCTANCE 8 000 8 000 UMHOS
ZERO—SIGNAL PLATE CURRENT 49 46 MA .
MAX IMUM—SIGNAL PLATE CURRENT 50 u7 MA .
ZERO—SIGNAL GRID #2 CURRENT 4 2.2 MA .
MAX IMUM—SIGNAL GRID #2 CURRENT 10 8.5 MA .
LOAD RESISTANCE 2 000 4 000 OHMS
TOTAL HARMONIC DISTORTION (APPROX.) 10 10 PERCENT
POWER OUTPUT 2.1 3.8 WATTS
—» INDICATES A CHANGE .
o =,

-
TUNG=SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD,

NEW JERSEY, UsSeA.
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25W4GT

-

TUNG-SOL

OUTLINE DRAWING

JEDEC S-11 OR 9-41 D]ODE
188"
["MAX
7-9 | 2750" EES
MAX

GLASS DAMPING SERVICE
3.312"
MAX IN T.V. RECEIVERS

kth‘a)g"_ﬂ COATED UNIPOTENTIAL CATHODE

ANY MOUNTING POSITION
INTERMEDIATE SHELL OCTAL
BASE 5 PIN JEDEC B5-82
OR 6 PIN JEDEC B6-8
OR SHORT INTERMEDIATE OCTAL
BASE 5 PIN JEDEC B5-85 OR
6 PIN JEDEC B660

THE 25WAGT 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 CONVENTIONAL RECTIFIER APPLICATIONS.

DIRECT INTERELECTRODE CAPACITANCES
WITHOUT EXTERNAL SHIELD

HEATER TO CATHODE
PLATE TO CATHODE AND HEATER
CATHODE TO PLATE AND HEATER

HEATER CHARACTERISTICS AND RATINGS

BASING DIAGRAM
JEDEC 4CG

K

UWU NG e
NC H

BOTTOM VIEW

1
6.0
17

DESIGN CENTER VALUES (EXCEPT AS NOTED) - SEE EIA STANDARD RS-239

AVERAGE CHARACTERISTICS 25 VOLTS

MAXIMUM HEATER-CATHODE VOLTAGE
HEATER NEGATIVE WITH RESPECT TO CATHODE
DC - ABSOLUTE MAXIMUM
HEATER POSITIVE WITH RESPECT TO CATHODE
DC
TOTAL DC AND PEAK

CONTINUED ON FOLLOWING PAGE
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25W4GT

s TUNG-SOL -

CONTINUED FROM PRECEDING PAGE

MAXIMUM RATINGS
DESIGN CENTER VALUES (EXCEPT AS NOTED) - SEE EIA STANDARD R$-239

DAMPER SERVICE SEENOTE

PEAK INVERSE PLATE VOLTAGE - ABSOLUTE MAXIMUM 3,850 VOLTS
PLATE DISSIPATION 3.5 WATTS
STEADY STATE PEAK CURRENT 750 mA
DC PLATE CURRENT 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, =250 mA 21 VOLTS
.
: ’ AVERAGE PLATE
CHARACTERISTICS
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TENTATIVE DATA

f

e

TUNG-SOL

(ewecT) 25WBGT

BEAM PENTODE

S e
" lie
| MAX
COATED UNIPOTENTIAL CATHODE
=3 3
= HEATER
3% 25 VOLTS 0.3 AMP.
MAX. AC OR DC
’ ANY MOUNTING POSITION

I

=

- |3_2' &) BOTTOM VIEW
INTERMEDIATE SHELL
MAX 7 PIN OCTAL
GLASS BULB Tac
THE 25W6GT IS A BEAM PENTODE POWER AMPLIFIER DESIGNED SPECIFICALLY FOR

USE AS A VERTICAL SCANNING OUTPUT TUBE

DIRECT INTERELECTRODE CAPACITANCES

WITH NO EXTERNAL SHIELD

GRID #14 TO PLATE: (G4 TO P) MAX. 0.5 upf
INPUTI G4 TO (H4K+BP4G)) 15 puf
OUTPUT: P TO (H+K+BP+Gy) 9.0 M f
RATINGS
INTERPRETED ACCORDING TO RMA STANDARD M8-210
vERTICAL A8
CLASS A1 DEFLECTION
AMPLIFIER AMPLIFIER
HEATER VOLTAGE 25 25 VOLTS
MAX IMUM 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 VOLTS
TOTAL DC AND PEAK 200 200 VOLTS
MAX IMUM PLATE VOLTAGE 300 300 VOLTS
MAX IMUM GRID #2 VOLTAGE 150 — VOLTS
MAX IMUM PEAK POSITIVE PLATE VOLTAGE
(ABSOLUTE MAX IMUM) e 1 200 VOLTS
MAX IMUM PEAK NEGATIVE GRID #4 VOLTAGE - 250 VOLTS
MAX IMUM PLATE DISSIPATIONC 10 7.5 WATTS
MAX IMUM GRID #2 DISSIPATION 1,25 — WATTS
MAX IMUM AVERAGE CATHODE CURRENT - 40 MA .
MAXIMUM PEAK CATHODE CURRENT - 140 MA .
MAX IMUM GRID CIRCUIT RESISTANCE:
FIXED BIAS OPERATION 01 B ME GOHMS
CATHODE BIAS OPERATION 0.5 2.2 ME GOHMS

ATRIODE CONNECTION - GRID #2 TIED TO PLATE.

BFOR OPERATION IN
PRACTICE FOR TELEVISION BROADCASTING STATIONS;

IN TELEVISION RECEIVERS.

A 525-LINE, 30-FRAME SYSTEM AS DESCRTBED IN "STANDARDS OF GOOD ENGINEERING
FEDERAL COMMUNICATIONS COMMISSION".

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

CIN STAGES OPERATING WITH GRID-LEAK B1IAS,
MEANS 1S REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION.

CONTINUED ON FOLLOWING PAGE

AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE

THE DUTY

i

FEBRUARY 1,

1953 TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION

NEWARK .,

NEW JERSEY, U.S.A.




25W6GT (ewssT)

-

TENTATIVE DATA

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER

—~

HEATER VOLTAGE 25h 25 VOLTS
HEATER CURRENT 0.3 0.3 AMP .
PLATE VOLTAGE 110 200 VOLTS
GRID #2 VOLTAGE (O] 125 VOLTS
GRID #4 VOLTAGE T8 s VOLTS
CATHODE BIAS RESISTOR — 180 OHMS
PEAK AF GRID #4 VOLTAGE Tow'By 8.5 VOLTS
PLATE RESISTOR (APPROX.) 13 000 28 000 OHMS
TRANSCONDUCTANCE 8 000 8 000 UMHOS
ZERO—SIGNAL PLATE CURRENT 49 u6 MA .
MAX IMUM—S I GNAL PLATE CURRENT (APPROX.) 50 47 MA .
ZERO—SIGNAL GRID #2 CURRENT 4.0 22 MA .
MAX IMUM—S I GNAL GRID #2 CURRENT (APPROX.) 10 8.5 MA .
LOAD RESISTANCE 2 000 4 000 OHMS
TOTAL HARMONIC DISTORTION 10 10 PERCENT
POWER OUTPUT 2.2 5.8 WATTS
TRIODE CONNECTION®
HEATER VOLTAGE 25 VOLTS
HEATER CURRENT 0.3 AMP .
PLATE VOLTAGE 225 VOLTS
GRID VOLTAGE =50 VOLTS
AMPL IFICATION FACTOR §:2
PLATE RESISTANCE' (APPROX.) 1 600 OHMS
TRANSCONDUCTANCE 3 800 IUIMHOS
PLATE CURRENT 22 MA .
GRID VOLTAGE FOR lp = 0.5 MA. (APPROX.) —-u2 VOLTS
CGR!D #2 TIED TO PLATE.
R v,
FEBRUARY 1, 1953 TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK, NEW JERSEY, U.S.A,
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(eweGT)25W6HGT

25W6GT
PENTODE CONNECTION
r Ef = 25 Volts
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2526GT/G

7 TUNG-SOL
TWIN DIODE HIGH VACUUM RECTIF IER
*- - VOLTAGE DOUBLER
) Q ‘ UNTPOTENT |AL CATHODES
2%
e 33 HEATER
R 25 VOLTS 0.3 AMPERE
AC OR DC ., X
Umwn ) G-7Qa
._'%4._ GLASS BULB BOTTOM VIEW
MAX

INTERMEDIATE 7 PIN OCTAL BASE

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 25Z5 AND 25Z6.

RATINGS
MAX IMUM AC PLATE VOLTAGE (RMS) 235 VOLTS
MAX IMUM DC MEATER TO CATHODE POTENTIAL 350 VOLTS
MAX IMUM PEAK INVERSE VOLTAGE 700 VOLTS
MAXIMUM STEADY—STATE PEAK PLATE CURRENTPER PLATE 450 MA .
TUBE VOLTAGE DROP 22 VoL TS

AT 150 MA. PER PLATE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

VOLTAGE DOUBLER

HALF FuLL
WAVE WAVE

AC VOLTAGE PER PLATE (RMS)MAX- 115 iy A & VoL TS
DC OUTPUT CURRENT MAX. 795 75 wma.
/’—‘\\ TOTAL EFFECTIVE PLATE SUPPLY IMPEDANCE PER PLATE M'*-A 30 15 OHMS

NOTE: THIS DOUBLE-BRANDED TUBE, 2526GT/G, REPLACES EITHER THE 2526G OR THE 2526GT.

& WHEN FILTER CONDEKSERS LARGER THAN 40 UFDS ARE USED, IT MAY BE NECESSARY TO ADD ADDITiONAL

PLATE SUPPLY IMPEDANCE.

PLATE
920m¢ FOR "INTERPRETATION OF RATINGS™ REFER TO FRONT OF BOOK.
DEC.20
1940

CONT IMUED NEXT PAGE
e .

COPYRIGHT 1940 BY TUNG-SOL LAMP WORKS INC. RADIO TUBE D4VISION NEWARK. NEW JERSEY. U.5. A




2526GT/G

r TUNG-SOL =3
HALF-WAVE RECTIFIER
AC VOLTAGE PER PLATE (RMS) 117 150 235***-voLTs
DC OUTPUT CURRENT PER PLATE“AX: 7% 75 75  MA.
TOTAL EFFECTIVE PLATE SUPPLY IMPEDANCE PER PLATE*'™* 15 40 100 oHMs v
q )
2526GT/6G
g Ef =25V.
i ONE PLATE ONLY
2200
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TENTATIVE DATA 32ET5
- TUNG-SOL ~

PENTODE

MINIATURE TYPE

COATED UNIPOTENTIAL CATHODE

ANY MOUNTING POSITION

GLASS BULSB BOTTOM VIEW

MINIATURE BUTTON
PIN BASE

1CV

THE 32ETH 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 #4 TO PLATE 0.6 £

INPUT: G TO (HtKtG2tG3) 12 e f

OUTPUT: P TO (HtKktG2+G3) 6.0 e £
RATINGS

INTERPRETED ACCORDING TO DESIGN MAXIMUM SVSTEMA

HEATER VOLTAGE 32 VOLTS
MAX TMUM HEATER—CATHODE VOLTAGE: 0..10 AMP .
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
MAX IMUM PLATE VOLTAGE 150 VOLTS
MAX IMUM GRID #2 VOLTAGE 130 VOLTS
MAX IMUM PLATE DISSIPATION h.4 WATTS
MAX IMUM GRID #2 DISSLPATION 1.2 WATTS
MAX|IMUM GRID #4 CIRCUIT RESISTANCE
FIXED BIAS 0 1 ME GOHM
CATHODE BIAS 0.5 MEGOHM

A

DESIGN-MAX IMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY 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 RESPONSIBILITY FOR THE
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAX|IMUM
VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION,
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS.

CONTINUED ON FOLLOWING PAGE

_

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. JULY 1, 1959 PLATE #5566




J2ETS TENTATIVE DATA
s TUNG-SOL oy

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CLASS A; AMPLIFIER

HEATER VOLTAGE 32 VOLTS
HEATER CURRENT 0.10 AMP .
PLATE VOLTAGE 110 VOoLTS
GRID #2 VOLTAGE 110 VOLTS
GRID #4 VOLTAGE =75 VOLTS
PEAK AF SRID #4 VOLTAGE 7.5 VOLTS
ZERO—SIGNAL PLATE CURRENT 30 MA .
ZERO—SIGNAL GRID #2 CURRENT 2.8 MA .
TRANSCONDUCTANCE 5500 KUMHOS
PLATE RESISTANCE (APPROX.) 21 500 OHMS
LOAD RESISTANCE 2800 OHMS
MAX IMUM—S IGNAL POWER OUTPUT L2 WATTS
TOTAL HARMONIC DISTORTION (APPROX.) 10 PERCENT




PRINTEO N V. 8. &,

)

32ET5A
- TUNG-SOL ~

PENTODE
MINIATURE TYPE

-
l.? COATED UNIPOTENTIAL CATHODE
MAX.
HEATER
32 VOLTS  0.10 AMP.
1l

T-53
ANY MOUNTING POSITION
Wil }

AC OR DC
GLASS BULB BOTTOM VIEW
MINIATURE BUTTON
9 PIN BASE ET-1
OUTLINE DRAWING
JEDEC 5-3 BASING DIAGRAM
JEDEC TCV

THE 32ETHA IS A BEAM POWER PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION.

IT IS ESPECIALLY SUITED FOR USE IN AC/DC RADIOS THAT EMPLOY 100 MILL I—
AMPERE SERIES CONNECTED HEATERS. EXCEPT FOR HEATER RATINGS, THE 32ETHA
IS IDENTICAL TO THE 32ET5.

DIRECT INTERELECTRODE CAPACITANCES

WITHOUT EXTERNAL SHIELD

GRID #4 TO PLATE 0.6 i f

INPUT: G TO (HtK+G2tG3) 12 e

OUTPUT: P TO (HtktG2tG3) 6.0 L f
RATINGS

INTERPRETED ACCORDING TO DESIGN MAXIMUM SVSTEMA

HEATER CURRENT® 0.100£0.006 AMPS.
MAXTMUM HEATER—CATHODE VOLTAGE: 0.10 AMP .
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
MAX IMUM PLATE VOLTAGE 150 VOLTS
MAX IMUM GRID #2 VOLTAGE 130 VOLTS
MAX IMUM PLATE DISSIPATION h.4 WATTS
MAX IMUM GRID #2 DISSIPATION 1:2 WATTS
MAXIMUM GRID #4 CIRCUIT RESISTANCE
FIXED BIAS 0.1 MEGOHM
CATHODE BIAS 0.5 MEGOHM
HEATER WARM—UP TIME* 20 SECONDS

A

DESIGN-MAX IMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY 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 RESPONSIBILITY FOR THE
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAX|MUM
VALUE FOR THE INTENDED SERVICE 1S EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION,
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS.

L CONTINUED ON FOLLOWING PAGE

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION ELOOMFIELD, NEW JERSEY, U.S.A. FEBRUARY 1, 1961 PLATE #6104




32ETSA

s

TUNG-SOL ~

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CLASS A1 AMPLIFIER

HEATER VOLTAGF (SERIES OPERATION) 32 VOLTS
HEATER CURRENTC (SERIES OPERATION) 0.10 AMP .
PLATE VOLTAGE 110 VOLTS
GRID #2 VOLTAGE 110 VOLTS
GRID #41 VOLTAGE =7.:5 VOLTS
PEAK AF GRID #4 VOLTAGE 1.5 VOLTS
ZERO—SIGNAL PLATE CURRENT 30 MA.
ZERO—SIGNAL GRID #2 CURRENT 2.8 MA.
TRANSCONDUCTANCE 5500 UMHOS
PLATE RESISTANCE (APPROX.) 21 500 OHMS
LOAD RESISTANCE 2800 OHMS
MAX IMUM—S IGNAL POWER OUTPUT 1.2 WATTS
TOTAL HARMONIC DISTORTION (APPROX.) 10 PERCENT

:FOR SERIES OPERATION OF HEATERS, EQUIPMENT SHOULD BE DESIGNED THAT AT NORMAL SUPPLY VOLTAGE
BOGEY TUBES WILL OPERATE AT THIS VALUE OF HEATER CURRENT.

BHEATER VOLTAGE SUPPLY VARIATIONS SHALL BE RESTRICTED TO MAINTAIN HEATER CURRENT WITHIN THE
SPECIFIED VALUES.

*HEATER WARM-UP TIME 1S DEFINED AS 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 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.




PAINTEO N V. 8. A.

4 %
DIODE-PENTODE
|, "
M5A6x3 COMPACTRON
g HIGH- PERVEANCE
DIODE
AND BEAM POWER PENTODE
o T-12 12500" FOR
2.875 MAX
MAX . TELEVISION APPLICATIONS
COATED UNIPOTENTIAL CATHODE
ANY MOUNTING POSITION
GLASS BULB BOTTOM VIEW
BUTTON 12 PIN BASING DIAGRAM
BASE E12-74 JEDEC 12 FN
OUTLINE DRAWING SOCKET TERMINALS
JEDEC 12-56 3,6,7 SHOULD NOT
BE USED AS TIE POINTS
THE 33GY7 IS A HIGH-PERVEANCE DIODE AND A BEAM-POWER PENTODE IN THE T-12 COMPACT-
RON CONSTRUCTION. IT 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) 8.5 of
PLATE TO CATHODE AND HEATER: P TO (K+H) 55 pf
HEATER TO CATHODE: (H TOK) 32 pf
PENTODE SECTION
GRID 1 TO PLATE: (GI TOP) 0.2 pf
INPUT: GI TO(H+K+0G2+G3) 17 pf
OUTPUT: PTO(H+K+G2+G3) 7.0 of
CONTINUED ON FOLLOWING PAGE
\— i

TUNG-SOL

336Y7
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NG=SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A.,

FEBRUARY 1, 1964 PLATE #6862




33GY7

‘&J

( TUNG-SOL

CONTINUED FROM PRECEDING PAGE

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

AVERAGE CHARACTERISTICS 33.6 VOLTS 450 MA,
HEATER WARM-UP TIME n SECONDS
LIMITS OF SUPPLIED CURRENT 450 * 30 MA,
DIODE PENTODE
HEATER-CATHODE VOLTAGE 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 YOLTS
TOTAL DC AND PEAK 4,200 200 VOLTS

MAXIMUM RATINGS
DESIGN MAXIMUM VALUES - SEE EIA STANDARD R$-239

BULB TEMPERATURE AT HOTTEST POINT 200 L
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 POSITIVE 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 525-LINE, 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




PamTES 1N U. 8. A.

TUNG-SOL

33GY7

( N
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.

TRANSCONDUCTANCE - - 6,500 PMHOS

PLATE RESISTANCE (Approx.) - - 10,000 OHMS

GRID 1 VOLTAGE FOR Ip= 1.0 MA.(Approx.) -80 - -40 VOLTS

TRIODE AMPLIFICATION FACTORD = - 4.0

DIODE SECTION
TUBE VOLTAGE DROP FOR Ip= 250 MA, 21 VOLTS
C- APPLIED FOR SHORT INTERVAL ( TWO SECONDS MAXIMUM ) SO AS NOT TO DAMAGE TUBE.
D- TRIODE CONNECTION ( GRID 2 TIED TO PLATE ) WITH Eb = Ec2 =130 VOLTS AND Ecl =- 22.5 VOLTS.

. >
( '
\_ =

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, UsS.A.,

FEBRUARY 1, 1964
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33GY7
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)

AVERAGE
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- TUNG-SOL ~

34CD3

DIODE
COMPACTRON
OUTLINE
1.188" BASING DIAGRAM
y 12FX
|kMAx JEDEC
|
FOR

T.V. DAMPER SERVICE

COATED UNIPOTENTIAL CATHODE

S ANY MOUNTING POSITION

BOTTOM VIEW

BASE 12 PIN BUTTON
JEDEC E12-70

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 WITHSTAND 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 pf
PLATE TO CATHODE AND HEATER: P TO (K +H) 13 pf
HEATER TO CATHODE: H TOK 4.6 pf

HEATER CHARACTERISTICS AND RATINGS
DESIGN MAXIMUM SYSTEM-SEE EIA STANDARD R$-239

AVERAGE CHARACTERISTICS 34.5 VOLTS 450 mA
HEATER WARM-UP TIME 1 SECONDS
LIMITS OF SUPPLIED CURRENT 450 £ 30 mA

MAXIMUM HEATER CATHODE VOLTAGE *
HEATER NEGATIVE WITH RESPECT TO CATHODE

DC 1,000  VOLTS

TOTAL DC AND PEAK 6,000  VOLTS
HEATER POSITIVE WITH RESPECT  TO CATHODE

DC 100 VOLTS

TOTAL DC AND PEAK 300 VOLTS

CONTINUED ON FOLLOWING PAGE

_ -
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34CD3

- TUNG-SOL ~

CONTINUED FROM PRECEDING PAGE

MAXIMUM RATINGS

DESIGN MAXIMUM SYSTEM - SEE EIA STANDARD RS-239

DAMPER DIODE SERVICE *

PEAK INVERSE PLATE VOLTAGE 6,000 VOLTS
DC OUTPUT CURRENT 350 MA,
STEADY STATE PEAK PLATE CURRENT 1,500 MA,
PLATE DISSIPATION 12 WATTS

AVERAGE CHARACTERISTICS

TUBE VOLTAGE DROP SEE GRAPH BELOW

* FOR OPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED | 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. J
N
DIODE B
CHARACTERISTIC = " Al
125
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7/
i {
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)

34GD5

TUNG-SOL &t
BEAM POWER TUBE
MINIATURE TYPE
T7r COATED UNIPOTENTIAL CATHODE
MAX.
. HEATER
25 34 VOLTS 0.10 AMP.
FS% MAX" AC OR DC
25
8
MAX. ANY MOUNTING POSITION
! BOTTOM VIEW
GLASS BULB SMALL—BUTTON MINIATURE
5-3 7 PIN BASE
1cy
THE 34GD5 IS A BEAM POWER TUBE IN THE 7 PIN MINIATURE CONSTRUCTION. IT
IS INTENDED FOR USE AS AN AUDIO AMPLIFIER TUBE IN AC/DC RADIO RECE!VERS.
DIRECT INTERELECTRODE CAPACITANCES
WITHOUT EXTERNAL SHIELD
GRID #4 TO PLATE 0.6 pf
GRID #4 TO K,G3,H &G2 12 pf
PLATE TO K,G3,H & G2 9 pf
RATINGS
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
CLASS Al AMPLIFIER
HEATER CURRENTC 0.100%.006 AMP.
MAX IMUM PLATE VOLTAGE 150 VOLTS
MAXIMUM GRID #2 VOLTAGE 130 VOLTS
MAX IMUM PLATE DISSIPATION 5} WATTS
MAX IMUM GRID #2 INPUT L. WATTS
MAXIMUM PEAK HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE 2007 VOLTS
MAX IMUM BULB TEMPERATURE (AT HOTTEST POINT) 250 *c
MAXIMUM CIRCUIT VALUES
GRID #4 CIRCUIT RESISTANCE:
FOR FIXED—BIAS OPERATION (MAX.) 0.1 ME GOHM
FOR CATHODE—BIAS OPERATION (MAX.) 0.5 MEGOHM
CHARACTERISTICS
CLASS Al AMPL |FIER
PLATE VOLTAGE 110 VOLTS
GRID #2 VOLTAGE 110 VOLTS
GRID #4 VOLTAGE =15 VOLTS
PEAK AF GRID #4 VOLTAGE 7.5 VOLTS
CONTINUED ON FOLLOWING PAGE
\_ _
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34GDS

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

CHARACTERIIISTICS
(conT'D.)

CLASS A; AMPLIFIER

ZERO—SIGNAL PLATE CURRENT
ZERO—SIGNAL GRID #2 CURRENT

PLATE RESISTANCE (APPROX.)
TRANSCONDUCTANCE

LOAD RESISTANCE

TOTAL HARMONIC DISTORTION (APPROX.)
MAX.—SIGNAL POWER OUTPUT

ATHE DC COMPONENT MUST NOT EXCEED 100 VOLTS.

13000
5700
2500

10
1.4

MA.

MA.
OHMS
MMHOS
OHMS
PERCENT
WATTS

BrHE EQUIPMENT DESIGNER SHALL SO DESIGN THE EQUIPMENT THAT THE FILAMENT VOLTAGE IS CENTERED AT

THE SPECIFIED BOGEY VALUE.




PamTEO MU S 8.

e TUNG-SOL

34GD5A

)
BEAM PENTODE
MINITATURE TYPE
750"
r'MAx"
’//\‘ UNIPOTENTIAL CATHODE
2.375"
MAX AUD IO OUTPUT AMPLIFIER
%355. T-5£ 554" FOR SERIES STRING OPERATION
MAX
ANY MOUNTING POSITION
B8CTTOM VIEW
BASING DIAGRAM
| S JEDEC TCV
GLASS BULB
SMALL BUTTON MINIATURE
7 PIN BASE ET-1
OUTLINE DRAWING
JEDEC 5-3
THE 34GDSA 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
RECE I VERS.
DIRECT INTERELECTRODE CAPACITANCES
WITHOUT EXTERNAL SHIELD
GRID #4 TO PLATE 0.6 pf
GRID #4 TO CATHODE & GRID #3,#2 &HEATER 12 pf
PLATE TO CATHODE & GRID #3, #2, & HEATER 9 pf
HEATER CHARACTERISTICS AND RATINGS
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239
AVERAGE CHARACTERISTICS 34 VOLTS 100 MA
HEATER SUPPLY LIMITS:
CURRENT OPERATION 10016 MA .
MAX IMUM PEAK HEATER—CATHODE VOLTAGE
HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE 2004 VOLTS
HEATER WARM—UP TIME, (APPROX.)B 20 SECONDS
ATHE DC COMPONENT MUST NOT EXCEED 100 VOLTS.
BHEATER WARM-UP TIME 1S DEFINED AS THE TIME REQU'RED FOR THE VOLTAGE ACROSS THE HEATER TO REACH
80% OF 1TS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HZATER VOLTAGE TO A CIRCUIT CONSISTING
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.
CONTINUED ON FOLLOWING PAGE
— o
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34GD5SA

- TUNG-SOL

CONTINUED FROM PRECEDING PAGE

MAXIMUM RATINGS

DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239

CLASS Ay AMPLIFIER

PLATE VOLTAGE
GRID #2 VOLTAGE
PLATE DISSIPATION
GRID #2 INPUT
GRID #4 (CONTROL GRID) VOLTAGE:
NEGATIVE BIAS VALUE
POSITIVE BIAS VALUE
BULB TEMPERATURE (AT HOTTEST POINT ON BULB SURFACE)

MAXIMUM CIRCUIT VALUES

GRID #4 CIRCUIT RESISTANCE:
FOR FIXED—BIAS OPERATION
FOR CATHODE—BIAS OPERATION

TYPICAL OPERATING CHARACTERISTICS
CLASS Ay AMPLIFIER

PLATE VOLTAGE

GRID #2 VOLTAGE

GRID #4 VOLTAGE

PEAK AF GRID #4 VOLTAGE
ZERO—SIGNAL PLATE CURRENT
ZERO—SIGNAL GRID #2 CURRENT
PLATE RESISTANCE (APPROX.)
TRANSCONDUCTANCE

LOAD RESISTANCE

TOTAL HARMONIC DISTORTION (APPROX.)
MAX.—SIGNAL POWER OUTPUT

150
130

1l
50

2h0

oG
U —

110
110
~T+5

35
13,000
5700
2500

1.4

VOLTS
VOLTS
WATTS
WATTS

VOLTS
VOLTS
6

ME GOHM
ME GOHM

VOLTS
VOLTS
VOLTS
VOLTS
MA.
MA .
OHMS
HMMHOS
OHMS
PERCENT
WATTS




TENTATIVE DATA 3585
4 TUNG-SOL R

BEAM POWER AMPLIFIER
MINIATURE TYPE
UNIPOTENTIAL CATHODE

HEATER
3H VOLTS 0.015 AMPERE
AC OR DC

ANY MOUNTING POSITION

BOTTOM VIEW
N

GLASS BULB Mi

THE 35B5 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
INTERPRETED ACCORDING TO RMA STANDARD M8-210
HEATER VOLTAGE 35 VoL TS
HEATER CURRENT 0.15 AMP .
MAX IMUM PLATE VOLTAGE 117 VOLTS
MAX IMUM SCREEN VOLTAGE 117 VOLTS
MAX IMUM PLATE DISSIPATION 4.h WATTS
MAX IMUM SCREEN DISSIPATION 1.0 WATTS
MAX IMUM HEATER—CATHODE VOLTAGE 150 VOLTS

DIRECT INTERELECTRODE CAPACITANCES - ApPROX.

WITH NO EXTERNAL SWIELD .

GRID TO PLATE 0.4 upf
INPUT 11 upf
ouTPUT 6.5 upf

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

CLASS Ay AMPLIFIER
PLATE VOLTAGE 110 VOLTS

SCREEN VOLTAGE 110 VOLTS
CONTROL GRID VOLTAGE -71.5 VOLTS
¢ PEAK AF GRID VOLTAGE 7.5 VOLTS
5
z ZERO-SIGNAL PLATE CURRENT 40 MA .
: ZERO—S|IGNAL SCREEN CURRENT (APPROX.) 3 MA .
H
H MAX IMUM SIGNAL PLATE CURRENT 41 MA .
MAX IMUM SIGNAL SCREEN CURRENT (APPROX.) w MA .
GRID CIRCUIT RESISTANCE (MAX.):
/ FOR FIXED BIAS 0.1 ME GOHM
FOR CATHODE-BIAS 0.5 ME GOHM
LOAD RESISTANCE 2 500 OHMS
PLATE RESISTANCE 14 000 OHMS
TRANSCONDUCTANCE 5 800 UMHOS
MAX IMUM SIGNAL POWER OUTPUT 1.5 WATTS
TOTAL HARMONIC DISTORTION 10 PERCENT
PLATE
1835
JUNE 2, SINILIAR TYPR RRFPERENCE: Fithin its ratings identical to 35L6GT. Except
1947 for heater ratings, somewhat similiar to types

745, 50B5.

COPYRIGHT 1947 BY TUNG-SOL ELECTRIC INC FLECTRON TUBE DIVISION NEWARK NEW JERSEY U S A




3585

| (S
3585 1]
PENTODE CONNECTION j.—
Ef = 35 Volts ]
Ec, = 110 Volts ::
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PRINTED IN U. 5. A,

TENTATIVE DATA 35C5

. TUNG-SOL ~

BEAM PENTODE
MINIATURE TYPE

UNIPOTENTIAL CATHODE

HEATEPR
35£10% VOLTS  0.15 AMP.
AC OR DC
T ANY MOUNTING POSITION
GLASS BULB BOTTOM VIEW

MINIATURE BUTTON
7 PIN BASE

THE 35C5 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 RECE IVER APPLICATIONS.

DIRECT INTERELECTRODE CAPACITANCES - apprOX.

WITH NO EXTERNAL SHIELD

GRID TO PLATE: (G TO P) 0.60 e f
GRID #4 TO CATHODE & GRID %3, GRID #2 & HEATER 12 % wf
PLATE TO CATHODE & GRID %3, GRID #2 & HEATER Tgm it
RATINGS «
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM

HEATER VOLTAGE 35+10% VOLTS
MAX IMUM PEAK HEATER—CATHODE VOLTAGE:

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS

HEATER POSITIVE WITH RESPECT TO CATHODE 2004 VOLTS
MAX IMUM PLATE VOLTAGE 150 VOLTS
MAXIMUM GRID #2 VOLTAGE 130 VOLTS
MAX IMUM PLATE DISSIPATION B.2 WATTS
MAXIMUM GRID #2 DISSIPATION darll WATT
MAXIMUM GRID #4 CIRCUIT RESISTANCE 0.1 MEGOHM
MAX IMUM BULB TEMPERATURE

(AT HOTTEST POINT ON BULB SURFACE) 250 g

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A; AMPLIFIER

HEATER VOLTAGE 35+10% VoL TS
HEATER CURRENT 0.45 AMP .
PLATE VOLTAGE 110 VOLTS
GRID #2 VOLTAGE 110 VoL TS
GRID #4 VOLTAGE -7.5 VOLTS
PEAK AF GRID #4 VOLTAGE 7.8 VoL TS
ZERO-SIGNAL PLATE CURRENT uo MA.
ZERO-SIGNAL GRID #2 CURRENT (NOMINAL) 3 MA.

MAX IMUM SIGNAL PLATE CURRENT 41 MA .

MAX IMUM SIGNAL GRID #2 CURRENT i MA .
TRANSCONDUCTANCE 5 800 MICROMHOS
LOAD RESISTANCE 2 500 OHMS
TOTAL HARMONIC DISTORTION 10 PERCENT
MAX IMUM S|GNAL POWER OUTPUT 1.5 WATTS

A

DC COMPONENT MUST NOT EXCEED 100 VOLTS.

—» INDICATES A CHANGE.
\ J

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. FEBRUARY 1, 1960 PLATE #5780




35C5 TENTATIVE DATA

35C5
]} : | PENTODE CONNECTION | |
Ef == 35 Volts i
Ec,= 110 Volts |— l
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PRINTED IN V. 8. &.

)

TENTATIVE DATA

r

g

35CD6GA

TUNG-SOL ~
BEAM PENTODE
-—I%—_ COATED UNIPOTENTIAL CATHODE
MAX
HEATER
/’J:l‘\\ 35 VOLTS  0.45 AMP.
" AC OR DC
47
T2 | wee
: VERTICAL MOUNTING POSITION
HORIZONTAL OPERATION IS PERMITTED
IF PINS 2 AND 7 ARE IN A VERTICAL
5,, PLANE.
MAX.
BOTTOM VIEW
U U SHORT MED | UM—SHELL
8 PIN OCTAL
M 58T
1275
™ MAX. ™
GLASS BULB
SMALL CAP
THE 35CD6GA IS A BEAM PENTODE DESIGNED FOR USE AS A HORIZONTAL DEFLEC-
TION AMPLIFIER IN 450 MA. SERIES HEATER OPERATED TELEVISION RECE IVERS.
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 %4 TO PLATE 1.1 e f
INPUT 22 L f
ouTPUT 8.5 pu f
RATINGS A
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
HOR | ZONTAL—-DEFLECTION AMPLIFIER SERVICE®
HEATER VOLTAGE 35 VOLTS
MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER POSITIVE WITH RESPECT TO CATHODE
DC 100 VOLTS
TOTAL DC AND PEAK 200 VOLTS
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 200 VOLTS
MAX IMUM DC PLATE—SUPPLY VOLTAGE
(BOOST + DC POWER SUPPLY) 700 VOLTS
MAX IMUM PEAK POSITIVE PULSE PLATE VOLTAGE 7 000 VOLTS
MAX IMUM NEGATIVE PULSE PLATE VOLTAGE 1 500 VOLTS
MAX IMUM GRID #2 VOLTAGE 175 VOLTS
MAXIMUM PEAK NEGATIVE GRID #4 VOLTAGE 200 VOLTS
CONTINUED ON FOLLOWING PAGE
—
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35CD6GA

TENTATIVE DATA

r

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

RATINGS - conT'p

INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM "
HOR | ZONTAL-DEFLECTION AMPLIF IER SERVICE®

MAX IMUM PLATE D15SIPATIONC 20 WATTS
MAX IMUM GRID #2 DISSIPATION 3.0 WATTS
MAX IMUM DC CATHODE CURRENT 200 MA .
MAX IMUM PEAK CATHODE CURRENT 700 MA .
MAX IMUM GRID #4 CIRCUIT RESISTANCE 0.47 ME GOHM
MAX IMUM BULB TEMPERATURE (AT HOTTEST POINT) 225 g

HEATER WARM—UP TIME* 11.0 SECONDS

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

HEATER VOLTAGE 35 VOLTS
HEATER CURRENT 0.45 AMP .
PLATE VOLTAGE 60 175 VOLTS
GRID #2 VOLTAGE 100 175 VOLTS
GRID #4 VOLTAGE oP =30 VOLTS
PLATE RESISTANCE (APPROX.) — 7 200 OHMS
TRANSCONDUCTANCE —_— 7 700 WUMHOS
PLATE CURRENT 230 75 MA .
GRID #2 CURRENT 21 5.5 MA .
GRID #4 VOLTAGE (APPROX.)

FOR 1y = 1,0 MA. —_— =b5 VOLTS
TRIODE AMPLIFICATION FACTORE — 3.9

AUNLESS OTHERWISE SPECIFIED.

Bror OPERATION IN A 525-LINE, 30~FRAME SYSTEM AS DESCRIBED [N "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.

CiN STAGES OPERATING WITH GRID-LEAK BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE
MEANS 1S REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION.

D
APPLIED FOR VERY SHORT INTERVAL SO AS NOT TO DAMAGE TUBE.

=
TRIODE CONNECTION (SCREEN TIED TO PLATE) WITH Ep = Egp = 175 VOLTS AND Eg] = =30 VOLTS.

*
HEATER 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 HEATER VOLTAGE TO A CIRCUIT CONSISTING
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.

SIMILAR TYPE REFERENCE: Except for heater ratings and heater warm-up time, the 35CD6GA
is identical to the 6CD6GA.

~




PRINTED IN U. 9. A.

)

TENTATIVE DATA

35CD6GA

35CD6GA
PENTODE CONNECTION
Ef = 35 Volts
150 750 Ec, = 150 Volts
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PAINTED 1M V. 8. A.

TENTATIVE DATA

r

TUNG-SOL

35DZ8

~
TRIODE PENTODE
MINIATURE TYPE

=

MEX
f//\\\ COATED, UNIPOTNETIAL CATHODE

HEATER
o | - o B
ek MAX ﬁ_x 35 VOLTS 0.15 AwmP.
AC OR DC
ANY MOUNTING POSITION

LIpA) BOTTOM VIEW

GLASS BULB MINIATURE

9 PIN BASE
THE 350Z81S A HIGH-MU TRIODE, POWER PENTODE IN THE MINIATURE 9 PIN CON-
STRUCTION. IT IS DESIGNED AS A TWO STAGE AUDIO FREQUENCY AMPL IFIER WHERE
THE PLATE SUPPLY VOLTAGE IS OBTAINED FROM A SINGLE HALF—WAVE RECTIFIER
DIRECTLY FROM THE 120 VOLT AC LINE.
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
TRIODE PENTODE

HEATER VOLTAGE VOLTS
MAX IMUM PLATE VOLTAGE 150 150 VOLTS
MAX IMUM PLATE DISSIPATION ow i) 6.5 WATTS
MAX IMUM GRID ( 2) VOLTAGE —_— 135 VOLTS
MAXIMUM GRID ( 2) DISSIPATION —_ 1.5 WATTS
MAX IMUM DC HEATER—CATHODE POTENTIAL 110 110 VOLTS
MAXIMUM GRID CIRCUIT RESISTANCE 5.0 Q.5 ME GOHMS
MAX IMUM CATHODE CURRENT 5.0 60.0 MA .
MAX IMUM HEATER—CATHODE VOLTAGE:

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS

HEATER POSITIVE WITH RESPECT TO CATHODE 200 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 — 120 VOLTS
GRID #4 VOLTAGE 0 0 VOLTS
CATHODE RESISTOR 1500 180 OHMS
PLATE CURRENT 0.8 [1%5) MA.
GRID #2 CURRENT —_— 6 MA .
TRANSCONDUCTANCE 1400 7500 KMHOS
LOAD RESISTANCE — 2500 OHMS
GRID CUTOFF VOLTAGE FOR 20uA 2.5 —_— VOLTS
AMPLIFICATION FACTOR 10 -
POWER OUTPUT —_— 2.0 WATTS
SIMILAR TYPE REFERENCE: Excebt for heater ratings the 35DZ8 is identical
to the 6D7Z8, 9DZ8, 12DZ8 and the 18DZ8.
\_ _J

TUNG-SOL ELECTRIC INC.

ELECTRON TUBE DIVISION
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PAINTED IN V. 8. A,

TENTATIVE DATA

35EHS5

( TUNG-SOL

PENTODE
MINIATURE TYPE

COATED UNIPOTENTIAL CATHODE

1¢cv

THE 35EH5 IS A POWER PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION.

HOEH5.
DIRECT INTERELECTRODE CAPACITANCES
WITHOUT EXTERNAL SHIELD
GRID #4 TO PLATE .65
INPUT: G4 TO (HtK+G2+G3) 17.0
OUTPUT: P TO (HtK+G2+63) 9.0
RATINGS
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
HEATER VOLTAGE 35
MAX IMUM PLATE VOLTAGE 150
MAX IMUM GRID #2 VOLTAGE 130
MAX IMUM PLATE DISSIPATION 5.0
MAX IMUM GRID #2 INPUT 1.75
MAX IMUM GRID CIRCUIT RESISTANCE (FIXED BIAS) «1
MAXIMUM GRID CIRCUIT RESISTANCE (CATHODE BIAS) .H
MAX IMUM POSITIVE GRID #4 VOLTAGE 0
MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 200
HEATER POSITIVE WITH RESPECT TO CATHODE
DC 100
TOTAL DC AND PEAK 200
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

HEATER VOLTAGE 35
HEATER CURRENT 0.15
PLATE VOLTAGE 110
GRID #2 VOLTAGE 115
CATHODE RESISTOR 62
PEAK H.F. GRID #4 VOLTAGE 3
PLATE RESISTANCE (APPROX.) 14 000
TRANSCONDUCTANCE 12 000
ZERO—SIGNAL PLATE CURRENT 32.0
MAX. SIGNAL PLATE CURRENT 32.0
ZERO—SIGNAL GRID #2 CURRENT T2
'MAX IMUM SIGNAL GRID #2 CURRENT 12.0
LOAD RESISTANCE 3 000
TOTAL DISTORTION 8.0
POWER OUTPUT 1.2

—

3
=% HEATER
35 VOLTS ~ 0.15 AMP.
23 AC
T-5L1 MAXL ANY MOUNTING POSITION
2 2;;
8
MAX
gLy l BOTTOM VIEW
SMALL—BUTTON MI
GLASS BULB 7 PIN BAS

INTENDED FOR USE AS AN AUDIO OUTPUT TUBE. THE 35EH5 IS SIMILAR TO THE

NI1ATURE
E

IT 18

upf

fpe £

VOLTS
VOLTS
VOLTS
WATTS
WATTS
MEGOHM
MEGOHM
VOLTS

VOLTS

VOLTS
VOLTS

VOLTS
AMP .
VOLTS
VOLTS
OHMS
VOLTS
OHMS
MLUMHOS
MA.
MA .
MA .
MA. |
OHMS
PERCENT

WATTS
_
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PainTEO N V. 5. A

TENTATIVE DATA

35GL6

L]
- TUNG-SOL ~
PENTODE
MINIATURE TYPE
%f
rﬁAx. COATED UNIPOTENTIAL CATHODE
7 HEATER
°q
ond MAX} 35:10% VOLTS  0.15 AMP.
4 |e€ AC OR DCA
MAX.
W ANY MOUNTING POSITION
GLASS BULB BOTTOM VIEW
MINIATURE BUTTON
7 PIN BASE
TF2
THE 35GL6 IS A BEAM PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. 1{T 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 -arpPrOX.
WITHOUT EXTERNAL SHIELD
GRID #4 TO PLATE 0.5 e f
INPUT 14 s £
OUTPUT 9.5 e f
RATINGS
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
HEATER VOLTAGE 35t10% VOLTS
HEATER—TAP VOLTAGE WHEN PANEL LAMP FAILS, RMS 14 VOLTS
MAX IMUM PLATE VOLTAGE 150 VOLTS
MAX IMUM SCREEN VOLTAGE 130 VOLTS
MAX IMUM PLATE DISSIPATION h.h WATTS
MAX IMUM SCREEN DISSIPATION 12 WATTS
MAX IMUM HEATER CATHODE VOLTAGE:
HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS
HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS
MAXIMUM GRID #4 CIRCUIT RESISTANCE:
WITH FIXED BIAS 0.1 MEGOHM
WITH CATHODE BIAS 0.5 ME GOHMS
BULB TEMPERATURE AT HOTTEST POINT 225 %e
DESIGN-MAXIMUM RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WHICH
SATISFACTORY TUBE LIFE CAN BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE,
THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN SO THAT NO DESIGN-MAXIMUM
VALUE 1S 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.
AOPERATION WITHOUT PANEL LAMP.
CONTINUED ON FOLLOWING PAGE
k J
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35GL6 TENTATIVE DATA
r TUNG-SOL -

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER

HEATER VOLTAGEA 35t10% VOLTS
HEATER—TAP VOLTAGEA 10 VOLTS
HEATER CURRENTA . 0.15 AMP .
PLATE VOLTAGE 110 VOLTS
SCREEN VOLTAGE 110 VOLTS
GRID #4 VOLTAGE =715 VOLTS
PEAK AF GRID #4 VOLTAGE 7.5 VOLTS
PLATE RESISTANCE, APPROX. 12 000 OHMS
TRANSCONDUCTANCE 7 500 KUMHOS
ZERO—SI1GNAL PLATE CURRENT 45 MA .
MAX IMUM—S |GNAL PLATE CURRENT u7 MA .
ZERO—S|GNAL SCREEN CURRENT 20 MA .
MAX IMUM—S |GNAL SCREEN CURRENT 9.0 MA .
LOAD RESISTANCE 2 H0! OHMS
TOTAL HARMONIC DISTORTION, APPROX. 8 PERCENT
MAX IMUM—S [GNAL POWER OUTPUT 1.8 WATTS

THE 3§GL6 HAS A HEATER TAP, WHICH MAY BE USED FOR OPERATING A 6.3 VOLT, 150 MILLIAMPERE PANEL
LAMP IN EQUIPMENT EMPLOYING SEMICONDUCTOR RECTIFIERS. THE TABLE BELOW GIVES THE REQUIRED VALUES
OF PANEL-LAMP SHUNTING RESISTOR FOR VARIOUS RECTIFIER LOAD CURRENTS.

SHUNTING RESISTOR REQUIRED WITH PANEL LAMP #40 OR #47

(SEE TYPICAL CIRCUIT)

HEATER VOLTAGE(PIN 3 TO PIN 4) 32 ) 32 32 52 52 32 VOLTS
HEATER—TAP VOLTAGE

{(PIN 4 TO PIN 6) 5.0 5.4 B.5 5.5 b.H 5.5 B.hH VOLTS
HEATER CURRENT

(BETWEEN PINS 3 & 6) 150 150 150 150 150 150 150  MA.
PANEL—LAMP SHUNTING RESISTOR -— ——— 370 175 120 88 73  OHMS
RECTIFIER LOAD CURRENTE 60 70 80 90 100 110 120 MA.

BHIGHER 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 WITH FULL RECTIFIER LOAD CURRENT.

TYPICAL CIRCUIT FOR OPERATION
WITH PANEL LAMP

PANEL RECTIFIER
£ Lawp
\&J
Rs
AWM s
) LOAD <5
b
‘h
AC
LINE
OTHER
HEATERS

Rg = PANEL-LAMP SHUNTING RESISTOR.

DROP ACROSS R AT 0.15 AMPERE SHOULD EQUAL DEFFERENCE BE-
TWEEN LINE VOLTAGE AND TOTAL OF ALL RATED HEATER VOLTAGES.




PRIMTEO IN V. 5. A,

TENTATIVE DATA 35GL6

35GL6
Er = 35 Velts
Ec, = 110 Volts
200
w
w
£
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35GL6 TENTATIVE DATA
35GL6
Ef = 35 Volts
ch 0 Volts
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PRINTED 1INV &, A

)

TENTATIVE

DATA

35GL6

O
356L6
Ez= 35 Volts
Ep = 110 Volts
10.0
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PRINTED 1N V. B, A,

)

TENTATIVE DATA

35HB8

TUNG-SOL

é ™\
TRIODE-PENTODE
'
MINIATURE TYPE
COATED UNIPOTENTIAL CATHODE
HEATER
35.0 VOLTS  0.15 AMP.
ANY MOUNTING POSITION
BOTTOM VIEW
GLASS BULB MINIATURE BUTTON
9 PIN BASE
IME
THE 3HHB8 IS A TRIODE—PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. IT IS
DESIGNED FOR AUDIO APPLICATIONS [N STEREO AND MONAURAL SOUND EQUIPMENT.
EXCEPT FOR HEATER RATINGS, THE 35HB8 IS IDENTICAL TO THE 18HBS.
RATINGS
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
TRIODE PENTODE
SECTION SECTION
HEATER VOLTAGEA 35.0 VOLTS
MAX{MUM PLATE VOLTAGE 150 150 VOLTS
MAX IMUM GRID #2 VOLTAGE —— 135 VOLTS
MAX IMUM CATHODE CURRENT H 50 MA.
MAX IMUM PLATE DISSIPATION 0.75 6.5 WATTS
MAX IMUM GRID #2 DISSIPATION —_— 1.5 WATTS
MAXIMUM GRID CIRCUIT RESISTANCE:
FIXED BIAS Dl MEGOHM
CATHODE BIAS 0.47 MEGOHM
MAX IMUM HEATER—CATHQDE 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
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
TRIODE PENTODE
SECTION SECTION
HEATER VOLTAGE 35.0 VOLTS
HEATER CURRENT 0:15 AMP .
PLATE VOLTAGE 115 i) VOLTS
GRID #2 VOLTAGE - 175 VOLTS
PEAK AF GRID #4 VOLTAGE — 6.0 VOLTS
CATHODE RESISTOR 410 150 OHMS
CONT INUED ON FOLLOWING PAGE
_ _
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35HB8 TENTATIVE DATA
- TUNG-SOL ~

CONTINUED FROM.PRECEDING 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 e 75 MA.
MAX.—SIGNAL GRID #2 CURRENT -— 10 MA.
TRANSCONDUCTANCE 3900 6250 KMHOS
AMPLIFICATION FACTOR T4 -_—
LOAD RESISTANCE —_— 3500 OHMS
MAX.—S1GNAL POWER OUTPUT - 1.0 WATT
TOTAL HARMONIC DISTORTION (APPROX.) i 8 PERCENT

ATNE HEATER SHOULD BE CONNECTED WITH PIN #4 CLOSEST TO THE GROUND END OF THE HEATER STRING.

FIGURE |
0.ty O0-lufd —
S— -_— e - —
o - — '——IF—T—;“ 3500 [P0 = | WATT
0. 1ufd 1 OHMS [DIST. = 8%
€
10 > > < >
MG E | 0.1 Mee. 3 3 150 3 l
E3 £ 470 KT OHMS 3 100
OHMS . fd

O — * Bt {’ B+

15V 115 Vv




PRINTED IN U. 8. A,

~
BEAM PENTODE
Iz -'
16
rMAX.
COATED UNIPOTENTIAL CATHODE
T-9 03 HEATER
4
MAX. 5" 35 VOLTS 150 MA.
31 AC OR DC
MAX.
} ANY MOUNTING POSITION
N BOTTOM VIEW
MAX. INTE7RMEDIATE SHELL
GLASS BULB B L
THE 35L6GT IS A BEAM POWER AMPLIFIER DESIGNED PRIMARILY FOR SERVICE IN
THE OUTPUT STAGE OF AC DC RECEIVERS EMPLOYING 150 MA. HEATER TUBES. |IT
DELIVERS HIGH POWER OUTPUT WITH HIGH POWER SENSITIVITY FROM LOW SUPPLY
VOLTAGES.
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
HEATER VOLTAGE 3bH VOLTS
MAX IMUM HEATER—CATHODE VOLTAGE 90 VOoLTS
MAX IMUM PLATE VOLTAGE 200 VOLTS
MAX IMUM GRID #2 VOLTAGE 125 VoL TS
MAX IMUM PLATE DISSIPATION 8.H WATTS
MAX IMUM GRID #2 DISSIPATION 1 WATT
MAX IMUM GRID #4 CIRCUIT RESISTANCE (SELF BIAS) 0.5 MEGOHM
MAX IMUM GRID #4 CIRCUIT RESISTANCE (FIXED BIAS) 0.l MEGOHM
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS A7 AMPLIFIER
HEATER VOL TAGE 35 35 VOLTS
HEATER CURRENT 150 150 MA .
PLATE VOLTAGE 110 200 VOLTS
GRID #2 VOLTAGE 110 125 VOLTS
GRID #41 VOLTAGE ~7.5 0 VOLTS
CATHODE BIAS RESISTOR 0 180 < OHMS
PEAK AF SIGNAL VOLTAGE 1.5 8 VOLTS
PLATE RESISTANCE (APPROX.) 14 000 34 000 OHMS
TRANSCONDUCTANCE H 800 6 100 HUMHOS
ZERO—-S|IGNAL PLATE CURRENT 40 43 MA .
ZERO-SIGNAL GRID #2 CURRENT 3 2 MA .
MAX IMUM—SIGNAL PLATE CURRENT 41 43 MA .
MAX IMUM—S IGNAL GRID #2 CURRENT 7 5.5 MA .
LOAD RESISTANCE 2 500 5 000 OHMS
TOTAL HARMONIC DISTORTION (APPROX.) 10 10 PERCENT
POWER OUTPUT Lb 3 WATTS
—» INDICATES A CHANGE.
J

TUNG-SOL

35L6GT
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PRINTED INU. 8. A,

35L6GT

w
=
< T
=2 b S 40
. AT ICZ = I~
- P e &
E e TS L gt f—t— —— ——— E\ E‘
5 == Dist A" - =
A\ o 7 35L6GT =
‘ = | /' = Ef = 35 Vol'ts 30 o
> = 8T Ec, = 110 Volts =
& “H= Ep° = 110 Volts —~
BH—{ Ecy =-7.5Volts S
= | ESi, = 5.25 Volts (RMS)| =
= o sig
S10 ——A20 &
o e o
& A= 1/ =
1 : 1 / (T
3 e L -
- 5 = —|0 o
%" § TH "
2 I o / w
2 Lol =t = d ,/ j
= \‘ a.
3 | N | R
% 7000 7000 3000 §000 5600
= LOAD RESISTANCE (Ry) - OHMS
LT ]
i |
|

PLATE
2158
MAR. 1,
1949

o J

COPYRIGHT 1949 BY TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK, NEW JEKRSEY U S A







PAIMTED 1M L. . &,

35W4

\

TUNG-SOL

DIODE
MINIATURE TYPE

LFJHL\J COATED UNIPTOENTIAL CATHODE

- HALF-WAVE RECTIFIER
MAX
zMeA?.)?" 7-5§ ZMCLS)?"

ANY MOUNTING POSITION

BOTTOM VIEW
—mrﬂﬂwd BASING DIAGRAM
s JEDEC 5BQ

GLASS BULB

MINITATURE BUTTON

7 PIN BASE ET7-1

OUTLINE DRAWING
JEDEC 5-3

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 LAMP AND THE TAPPED SECTION OF THE HEATER. THIS IS ACCOMPLISHED BY
CONNECTING PLATE TO THE HEATER TAP.

HEATER CHARACTERISTICS AND RATINGS

DESIGN MAXIMUM VALUES = SEE EIA STANDARD RS=239

AVERAGE CHARACTERISTICS 35 VOLTS 150 MA.
HEATER SUPPLY LIMITS:
VOLTAGE OPERATION (WITHOUT PANEL LAMP) 3513.5 VOLTS
(WITH #40 OR#47 PANEL LAMP) 32+3,2 VOLTS
MAX IMUM PEAK HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE 360 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE 360 VOLTS

MAXIMUM RATINGS

DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239

WITHOUT PANEL WITH #40 OR
LAMP #47 PANEL LAMP
HEATER VOLTAGE:
ENTIRE. HEATER (PINS #3 & #4) 35 32 VOLTS
PANEL LAMP SECTION (PINS #4 & #6) 1.5 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 OUTPUT CURRENT OF 70 MA. 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 CURRERT 18 VOLTS

P INDICATES A CHANGE.

i
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35W4

- TUNG-SOL

CORTIKUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

WITH $40 OR #47 PANEL LAMP IN CIRCUIT WITH CAPACITOR INPUT TO FILTER

HEATER VOLTAGE 32 52 32 32 VOLTS
HEATER CURRENT 150 150 150 150 MA.
AC PLATE SUPPLY VOLTAGE 117 117 L17 117 VOLTS
FILTER INPUT CAPACITOR 40 40 L10] 40 WF

M PPy TupEDaNcE  VE PLATE 15 15 15 15 oHMs
PANEL-LAMP SHUNTING RESISTOR — 300 150 100 OHMS
DC OUTPUT CURRENT 60 70 80 90 MA.

PANEL LAMP

1o

AC
LINE °s OTHER HEATERS .
R
UROP ACROSS R AND ALL HEATERS (WITH PANEL LAMP) SHOULD EQUAL 117 VOLTS AT 0.15 AMPERE. Ry
SHUNTING RESISTOR REQUIRED WHEN DC OUTPUT CURRENT EXCEEDS 60 MILLIAMPERESe
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 15 153
MINIMUM TOTAL EFFECTIVE PLATE SUPPLY IMPEDANCE 15 OHMS
DC OUTPUT VOLTAGE AT INPUT TO FILTER (APPROX.)
AT 50 MA. {HALF LOAD) 135 VOLTS
AT 100 MA. (FULL LOAD) 120 VOLTS
DC OUTPUT CURRENT 100 MA .
VOLTAGE REGULATION (APPROX.)
FROM HALF=LOAD TO FULL LOAD 20 VOLTS
35WY
AC DC
LINE OUTPUT
OTHER HEATERS
R




35wW4
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PRINTED MU 5. A,

35Z5GT

e

TUNG-SOL ~

DIODE

MINIATURE TYPE

1.188"
MAX FOR USE AS A POWER

P
RECTIFIER IN AC/DC RECEIVERS HT
3.3)3"| T-9 |2.750" .'
MAX MAX H‘ ' ADH

On 2O

BOTTOM VIEW

COATED UNIPOTENTIAL CATHODE

ANY MOUNTING POSITION
BASING DIAGRAM

GLASS BULB JEDEC 6AD
INTERMEDIATE SHELL THE HEATER SECTION
6 PIN OCTAL B6-8 CONNECTED BETWEEN
OUTLINE 9-11 PINS 2 & 315 DESIGNED
SHORT INTERMEDIATE SHELL AS SHUNT FOR PILOT LIGHT
6 PIN OCTAL B6-60
OUTLINE 9-41

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 S TANDARD Rs-239

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 NA.
MAXIMUM HEATER-CATHODE VOLTAGE: 350 VOLTS

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

AC PLATE VOLTAGE, RMS 235 VOLTS
PEAK INVERSE VOLTAGE 700 VOLTS
STEADY STATE PEAK PLATE CURRENT 600 MA.
PANEL LAMP SECTION RMS, VOLTAGE WHEN PANEL LAMP FAILS 15 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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35Z5G1T

-

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

MAXIMUM RATINGS - CONT'D.
DESIGN CENTER VALUES - SEE EIA STANDARD R$#239

VALUE OF PANEL LAMP SHUNTING RESISTOR:

FOR DC OUTPUT CURRENT OF 70 MA. 800 OHMS
FOR DC OUTPUT CURRENT OF 80 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 #40 OR #47 PANEL LAMP IN CIRCUIT WITH CAPACITOR INPUT TO FILTER

AC PLATE SUPPLY VOLTAGE, RMS 17 7 12 17 235 VOLTS
FILTER INPUT CAPACITOR 40 40 40 40 40 pf
MINIMUM TOTAL EFFECTIVE PLATE

SUPPLY IMPEDANCE 15 15 15 15 100 OHMS
PANEL LAMP SHUNTING RESISTOR ~ -—-- 300 150 106 e OHMS
DC OUTPUT CURRENT 60 70 80 90 60 MA,

f

LINE Rg
VOLTAGE

i -

DROP ACROSS R AND ALL HEATERS-(WITH PANEL LAMP) SHOULD EQUAL THE LINE VOLTAGE AT 015 AMPERE.
Rs = SHUNTING RESISTOR REQUIRED WHEN DC OUTPUT CURRENT EXCEEDS 60 MILLIAMPERES.

R OTHER

HEATERS DG
OUTPUT

HAL F-WAVE RECTIFIER - CAPACITOR INPUT TO FILTER
WITHOUT PANEL LAMP

AC PLATE SUPPLY VOLTAGE, RMS 17 235 VOLTS
FILTER INPUT CAPACITOR 40 40 uf
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 (VOL TAGE REGULATION) 20 45 YOLTS
PERCENTAGE REGULATION 14 16 PERCENT
DC OUTPUT CURRENT 100 100 MA.
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RECTIFIER OPERATION
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PRINTED 1N V. 8. A.

TENTATIVE DATA

36AM3

- TUNG-SOL

N
HALF-WAVE RECTIFIER
MINITATURE TYPE
3
g
TﬁAx. COATED UNIPOTENTIAL CATHODE
0 HEATER
o A 2 8
8 36 VOLTS! 32 VOLTS
sl MAX‘ 0.10 AMP.
. \2% AC OR DC
|
i ANY MOUNTING POSITION
T l
GLASS BULB :BETWEEN PINS 3 AND 4. MlNB‘OAT-I'-Il'J%D: VB|UE-I-WTON
BETWEEN PINS 3 AND 6. 7" P 1N BASE
580
THE 36AM3 IS A HALF~WAVE RECTIFIER IN THE 7 PIN MINIATURE CONSTRUCTION.
IT HAS A 100 MA. HEATER AND A HEATER TAP-SECTION THAT ISDESIGNED FOR
OPERATION IN SERIES WITH THE PLATE SUPPLY INPUT, SERVING AS A CURRENT
LIMITING DEVICE.
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEMD
HEATER VOLTAGEC[BETWEEN PINS 3 & 4) 36 VOLTS
HEATER VOLTAGE (BETWEEN PINS 3 & 6) 32 VOLTS
MAX IMUM PEAK INVERSE PLATE VOLTAGE 365 VOLTS
MAX IMUM STEADY—STATE PEAK PLATE CURRENT 530 MA.
MAX IMUM STEADY—STATE DC OUTPUT CURRENT 82 MA.
EFFECTIVE PLATE SUPPLY RESISTANCE SEE NOTE E
MAX IMUM HEATER—CATHODE VOLTAGEC
HEATER NEGATIVE WITH RESPECT TO CATHODE
DC 350 VOLTS
TOTAL DC AND PEAK 350 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE .
DeC 100 VOLTS
TOTAL DC AND PEAK (ABS. VALUE) 200 VOLTS
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
(SEE DIAGRAM)
HALF WAVE RECTIFIER — CAPACITOR INPUT
HEATER VOLTAGEC(BETWEEN PINS 3 & 4) 36 VOLTS
HEATER VOLTAGE (BETWEEN PINS 3 & 6) 32 VOLTS
HEATER CURRENT 0.10 AMP .
AC PLATE SUPPLY VOLTAGE (RMS) 117 VOLTS
DC OUTPUT CURRENT 75 MA .
DC OUTPUT VOLTAGE 105 VOLTS
EFFECTIVE PLATE SUPPLY RESISTANCE SEE NOTE E
INPUT CAPACITOR 40 wf
TUBE VOLTAGE DROP FOR I, = 450 MA. 20 VOLTS
CONTINUED ON FOLLOWING PAGE
e we
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36AM3 TENTATIVE DATA
sotL ~N

36AM3

117 vV DC
LINE OUTPUT

OTHER HEATERS

TYPICAL APPLICATION

NOTES
CTHE HEATER 1S DESIGNED TO BE USED IN THE CONNECTION SHOWN IN THE DIAGRAM. THE SECTION BETWEEN
PINS 4 AND 6 1S INTENDED FOR USE AS A LIMITING RESISTANCE IN THE RECTIFIER PLATE CIRCUIT. THE
TUBE 1S NOT DESIGNED FOR USE WITH A PILOT LAMP WHERE THE HEATER SECTION BETWEEN PINS 4 AND 6
IS USED AS A PIROT LAMP SHUNT.

DDESIGN—MAX|IUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE

TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY 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 RESPONSIBILITY FOR THE
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM
VALUE FOR THE INTENDED SERVICE 1S EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE
OPERATING CONDITICNS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION,
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS.

ETHE TUBE SHOULD BE OPERATED WITH THE HEATER SECTION BETWEEN PIN & AND 6 IN SERIES WITH THE
PLATE .CIRCUIT. WITH 82 MADC OUTPUT CURRENT THE RESISTANCE OF THIS SECTION IS APPROXIMATELY
45 OHMS.




PAINTED INU. 8. A,

36AM3A

TUNG-SOL G
HALF-WAVE VACUUM RECTIFIER
MINTATURE TYPE
3
rﬁzx_ UNIPOTENTIAL CATHODE
23' HEATER NOMINAL
8 _
| MAX} 36 VOLTE 32 VOLTS
{5z k. 0.10£.006 AVP.
8 AC OR DC
1 MAX
T ANY MOUNTING POSITION
BOTTOM VIEW
GLASS BULB
SMALL-BUTTON MINIATURE
7 BN BASE ET=% T
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-MILL|AMPERE HEATER.
RATINGS
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
HALF—-WAVE RECTIFIER
HEATER CURRENTA 0.10%.006 AMP .
HEATER VOLTAGE (ENTIRE HEATER — PINS 3 & 4 ) 36 VOLTS
HEATER VOLTAGE (TAP—SECTION PINS 3 & 6 ) 32 VOLTS
MAX IMUM PEAK INVERSE PLATE VOLTAGE 366H VOLTS
MAX IMUM PEAK PLATE CURRENT 530 MA.
MAX IMUM DC OUTPUT CURRENT 82 MA.
MAX IMUM PEAK HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE 350 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE 2008 VOLTS
TYPICAL OPERATION IN ACCOMPANYING HALF-WAVE CIRCUIT
CAPACITOR—INPUT FILTER
AC PLATE—SUPPLY VOLTAGE, RMS 120 VOLTS
FILTER—INPUT CAPACITOR 40 7% 3
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. = 450 16 VOLTS
0 THAT THE HEATER SECTION BETWEEN PI’N Y & 6 1S USED AS A
A[T!EI:E:éEﬁngslzscééﬁ:a:H[ESREKE:'SI:?:Eg ?’LATE CIRCUIT. (SEE TYPICAL HALF-WAVE CIRCUITI.
THIS TYPE 1S NOT DESIGNED FOR USE WITH A PANEL LAMP WHERE THE HEATER SECTION BETWEEN PINS 4 & 6
IS USED AS A PANEL-LAMP SHUNT.
BTﬂE DC COMPONENT MUST NOT EXCEED 100 VOLTS.
CONTINUED ON FOLLOWING PAGE
A nas
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36AM3A

r

120
VOLT
LINE

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL HALF-WAVE CIRCUI

T

36AM3A

OTHER
HEATERS

DC
OUTPUT




PAINTED 1IN L. 5. A,

)

36AM3B

TUNG-SOL

—
RECTIFIER
MINITATURE TYPE
COATED UNIPOTENTIAL CATHODE H B
OO
HEATER G) (o)
36 VOLTS* 32 VOLTSE.C NG K
(2) 7
0.10 AMP.
ANY MOUNTING POSITION Nc
A
PINS 3 AND 4 BOTTOM VIEW
GLASS BULB 8
KENIATURE BUTTo PINS 3 AND 6 BASING DIAGRAM
7 PIN BASE E7-1 JEDEC 58Q
OUTLINE DRAWING
JEDEC 5-3
THE 36AM3B |S 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 THE RECTIFIER PLATE CIRCUIT OR AS A PANEL LAMP SHUNT.
RATINGS
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
HEATER VOLTAGE (PINS 3 & 4) 36 VOLTS
HEATER VOLTAGE (PINS 3 & 6) i) VOLTS
HEATER CURRENT (PINS 3 & 6)° -100t.006 AMP -
MAX IMUM INVERSE VOLTAGE 365 VOLTS
MAX IMUM STEADY STATE PEAK PLATE CURRENT 580 MA.
MAX IMUM VOLTAGE (RMS) OF PANEL LAMP SECTION
WHEN PANEL LAMP FAILS 10 VOLTS
MAX IMUM DC OUTPUT CURRENT
WITHOUT PANEL LAMP PER CIRCUIT 4 82 MA.
WITH PANLE LAMP PER CIRCUIT 2 AND
NO SHUNTING RESISTOR 68 MA
WITH PANEL LAMP PER CIRCUIT 2 AND
SHUNTING RESISTOR 82 MA
MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 350 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE
DC 100 VOLTS
TOTAL DC AND PEAK 200 VOLTS
HEATER WARM—UP TIME (PINS 3 & 4)F 20 SECONDS
AVERAGE CHARACTERISTICS
TUBE VOLTAGE DROP WITH PLATE CURRENT = 450 MA. 16 VOLTS
CONTINUED ON FOLLOWING PAGE
K s
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36AM3B

f

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATION
HALF-WAVE RECTIFIER — CAPACITOR INPUT TO FILTER"

WITH PANEL LAMP CM8-54 - CIRCUIT 2

HEATER TAP VOLTAGE (PINS 4 & 6) 5.7 4.0 4.0 4.0 4.0 voLTs
AC PLATE SUPPLY VOLTAGE, RMS 120 120 120 120 120 voLTs
EFFECTIVE PLATE SUPPLY

RESISTANCE (APPROX.) 20 20 20 20 20 CHMS
PANEL LAMP SHUNTING RESISTOR 0 470 200 130 100  oHMS
DC OUTPUT CURRENT 50 60 .65 .70 75  MA.
DC OUTPUT VOLTAGE AT FILTER INPUT 129 125 124 122 120 VOLTS

TAP SECTION AS LIMITING RESISTANCEF

WITHOUT PANEL LAMP - CIRCUIT 1

AC PLATE SUPPLY VOLTAGE 120 120 voLts
EFFECTIVE PLATE SUPPLY RESISTANCE (NOTE G) (NOTE G)

FILTER INPUT CAPACITOR 40 40  uf

DC OUTPUT CURRENT 60 75 MA

DC OUTPUT VOLTAGE AT FILTER INPUT 122 113 VOLTS

CFOR SERIES OPERATION OF HEATERS, EQUIPMENT SHOULD BE DESIGNED THAT AT NORMAL SUPPLY VOLTAGE
BOGEY TUBES WILL OPERATE AT THIS VALUE OF HEATER CURRENT.

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

SPECIED VALUES.

EHEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATFR TO REACH
80% OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HtATER VOLTAGE TO A CIRCUIT CONSISTING
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.

FIN A SERIES STRING ENTERTAINMENT EQUIPMENT COMPLEMENT WITH 100 MILLIAMPERE HEATER CURRENT TUBES
DESIGNED FOR A NOMINAL 120 VOLT AC LINE.

GIN THIS MODE OF OPERATION, WITH THE HEATER TAP SECTION BETWEEN PINS 4 AND 6 IN SERIES WITH THE

RECTIFIER PLATE CIRCUIT, THE RESISTANCE OF THE TAP SECTION 1S APPROXIMATELY 45 OHMS.




PRINTED 1N V. 5. A,

36AM3B
r TUNG-SOL ™

CIRCUIT |

OTHER HEATERS

CIRCUIT 2

120 V. |
LINE Rg

OTHER HEATERS
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38HET7

.
. TUNG-SOL ~
DIODE - PENTODE
COMPACTRON
= 1563" ol
MAX
FOR
COMBINED DAMPING
. AND AMPLIFIE I
250 R SERVICE
275 IN TV RECEIVERS
T—12
3125"
AX.
COATED UNIPOTENTIAL CATHODE
= ANY MOUNTING POSITION
GLASS BULB BOTTOM VIEW
BUTTON 12 PIN BASE E1274 BASING DIAGRAM
OUTLINE DRAWING JEDEC 12 FS
JEDEC 12 - 57
THE 38HE7 IS A HIGH-PERVEANCE DIODE AND A BEAM-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) 8.0 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, TO P) 0.38 pf
INPUT: G1 TO (H+ K+ G2+ G3) 19 ef
OUTPUT: P TO(H+K+G, + C‘;) 8.0 pf
CONTINUED ON FOLLOWING PAGE
\_ _
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38HE7

( TUNG-SOL

CONTINUED FROM PRECEDING PAGE
HEATER CHARACTERISTICS AND RATINGS
AVERAGE CHARACTERISTICS 37.8  VOLTS

HEATER WARM-UP TIME APPROX.

LIMITS OF SUPPLIED CURRENT

HEATER-CATHODE VOL TAGE DIODE
HEATER POSITIVE WITH RESPECT TO CATHODE SECGTION
DC COMPONENT 100
TOTAL DC AND PEAK 200
HEATER NEGATIVE WITH RESPECT TO CATHODE
DC COMPONENT 500
TOTAL DC AND PEAK 4,200
RATINGS

DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239

DC PLATE-SUPPLY VOLTAGE (BOOST + DC POWER SUPPLY)
PEAK POSITIVE PULSE PLATE VOLTAGE

PEAK NEGATIVE PULSE PLATE VOLTAGE

GRID 2 VOLTAGE

NEGATIVE DC GRID 1 VOLTAGE

PEAK NEGATIVE GRID 1 VOLTAGE

PLATE DISSIPATION

GRID 2 DISSIPATION

GRID 2 DISSIPATION FOR Py §9 WATTS

DC CATHODE CURRENT

GRID1 CIRCUIT RESISTANCE
TV DAMPER SERVICE
PEAK INVERSE PLATE VOLTAGE
STEADY-STATE PEAK PLATE CURRENT
DC OUTPUT CURRENT

BULB TEMPERATURE AT HOTTEST POINT

CHARACTERISTICS AND TYPICAL OPERATION
PENTODE SECTION

PLATE VOLTAGE 5,000 50
GRID 2 VOLTAGE 130 130
GRID | VOLTAGE - oA
PLATE CURRENT - 450
GRID 2 CURRENT - 40
TRANSCONDUCTANCE - -

TRIODE AMPLIFICATION FACTOR - GRID 2
TIED TO/PLATE = =

GRID 1 VOLTAGE FOR I, =1.0 MA. APPROX. -80 =

DIODE SECTION
TUBE VOLTAGE DROP FOR I, =350 MADC

DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239

450
1

450 £ 30

PENTODE
SECTION

100
200

200

HORIZONTAL-DEFLECTION AMPLIFIER SERVICE

500
5000
0
150
55
330
10
3.5
4.0
230

1.0
4,200

1,200
200

200

130
130

60
2.8
8,800

4.2

21

A - APPLIED FOR SHORT INTERVAL ( 2 SECONDS MAX. ) SO AS NOT TO DAMAGE TUBE.

MA.
SECONDS

MA,

VOLTS
VOLTS

VOLTS

VOLTS
VOLTS
VOLTS
VOLTS
VOLTS
VOLTS
WATTS
WATTS
WATTS
MA,

MEGOHMS

VOLTS
MA,
MA,

o

c

VOLTS
VOLTS
VOLTS

MA.

MA,
MICROMHOS

VOLTS

VOLTS
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38HE7
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38HE7

| AVERAGE PLATE CHARACTERISTICS
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38HE7

AVERAGE TRANSFER CHARACTERISTICS
PENTODE SECTION
E, = 130 VOLTS »
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L

40FR5

TUNG-SOL

PENTODE
MINIATURE TYPE

750" .
MA
r_ X COATED UNIPOTENTIAL CATHODE

l 0 AUDIO POWER AMPLIFIER
iﬁ;s“ FOR SERIES STRING OPERATION

N
(3
N
Gl
=
v
w
o
n
o

94"
X

z
b
x

=

>

ANY MOUNTING POSITION

o

GLASS BULB
MINIATURE BUTTON
7 PIN BASE ET7-1
OUTLINE DRAWING

JEDEC 5-3

THE 4OFR5 IS A POWER PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. IT IS

DESIGNED FOR SERVICE AS AN AUDIO POWER AMPLIFIER.

DIRECT INTERELECTRODE CAPACITANCES

WITHOUT EXTERNAL SHIELD

GRID #4 TO PLATE
INPUT: 64 TO (KtG3 *G2%H)
OUTPUT: P TO (K*tG3 tG2tH)

HEATER CHARACTERISTICS AND RATINGS

DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239
AVERAGE CHARACTERISTICS 40 voLTs

HEATER SUPPLY LIMITS:
CURRENT OPERATION

MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE

TOTAL DC AND FEAK
HEATER POSTIVE WITH RESPECT TO CATHODE
nC
TOTAL DC AND PEAK
HEATER WARM—UP TIME A

MAXIMUM RATINGS

DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239
CLASS Ay AMPLIFIER

PLATE VOLTAGE
GRID #2 VOLTAGE
PLATE DISSIPATION
GRID #2 DISSIPATION
GRID #1 CIRCUIT RESISTANCE:

FIXED BIAS

CATHODE BIAS

CONTINUED ON FOLLOWING PAGE

BOTTOM VIEW
BASING DIAGRAM
JEDEC TCV
0.3 pf
12 pf
9.0 pf
100 MA.
10016 MA .
200 VOLTS
100 VOLTS
200 VOLTS
20 SECONDS
150 VOLTS
130 VOLTS
.2 WATTS
(W WATTS
4 ME GOHM
0.5 ME GOHM

_
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40FR5

- TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CHARACTERISTICS

PLATE VOLTAGE 116 110 VOLTS
GRID #2 VOLTAGE 115 110 VOLTS
GRID #4 VOLTAGE - — -7.5 VOLTS
CATHODE RESISTOR 180 —_— OHMS
PEAK AF GRID #4 VOLTAGE 7.0 T8 VOLTS
ZERO—SIGNAL PLATE CURRENT 34 32 MA .
MAX .—SIGNAL PLATE CURRENT 51 35 MA .
ZERO—SIGNAL GRID #2 CURRENT He 2 3 MA .
MAX.—SIGNAL GRID #2 CURRENT Ta %) MA .
TRANSCONDUCTANCE iz 6000 UMHOS
PLATE RESISTANCE, APPROX. —_— 20,000 OHMS
LOAD RESISTANCE 3200 2800 OHMS
MAX.—S|GNAL POWER OUTPUT 1.3 145 WATTS
TOTAL HARMONIC DISTORTION 10 10 PERCENT

HEATER WARM-UP TIME 1S DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THFE HEATER TO REACH
80% OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATFD HEATER VOLTAGE TO A CIRCUIT CONSISTING
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING
RESISTANCE.




PRINTED IN V. 8. A,

r TUNG-SOL ™5

50B5

BEAM PENTODE
MINIATURE TYPE

3"

COATED UNIPQOTENTIAL CATHODE

HEATER
50 VOLTS 150 MA.
AC OR DC

ANY MOUNTING POSITION

BOTTOM VIEW

GLASS BULB MINIATURE BUTTON
7 PIN BASE
782

THE HOB5 IS A BEAM POWER AMPLIFIER [N 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: (G4 TO P) 0.6 upf
INPUT: G4 TO (HTK+G2tG3) 13.0 uuf
OUTPUT: P TO (HtKtG2tG3) 8.5 ppf
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
HEATER VOLTAGE 50 VOLTS
MAX IMUM PLATE VOLTAGE 135 VOLTS
MAX IMUM GRID #2 VOLTAGE 117 VOLTS
MAX IMUM PLATE DISSIPATION 6.0 € WATTS
MAXIMUM GRID #2 DISSKPATION 1.25 WATTS
MAX IMUM POSITIVE GRID #4 VOLTAGE™ 0 YOLTS
MAX IMUM HEATER—CATHODE VOLTAGE : *—
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 200 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE
DC 100 VOLTS
TOTAL DC AND PEAK 200 VOLTS
MAXIMUM GR1D #4 CIRCUIT RESISTANCE &
CATHODE BIAS 0.5 ME GOHM
FIXED BIAS 01, ME GOHM
MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT) 200 «+— Se

* INDICATES AN ADDITION.
— INDICATES A CHANGE.

k CONTINUED ON FOLLOWING PAGE

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOO/MF'ELD, NEW JERSEY, U.S.A. JUANUARY 1, 1958 PLATE #5168




5085

TYPES 12C5,

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER

HEATER VOLTAGE 50 VOLTS
HEATER CURRENT 150 MA .
PLATE VOLTAGE 120 &= VOLTS
GRID #2 VOLTAGE 110 VOLTS
GRID #4 VOLTAGE -8 VOLTS
PEAK AF GRID #4 VOLTAGE 8 &= VOLTS
PLATE RESISTANCE (APPROX.) 10 000 OHMS
TRANSCONDUCTANCE 7 500 UMHOS
ZERO—SIGNAL PLATE CURRENT 49 MA .
MAX IMUM—S | GNAL PLATE CURRENT 50 MA .
ZERO—SIGNAL GRID #2 CURRENT 4 MA .
MAX IMUM—S I GNAL GRID #2 CURRENT 8.5 MA .
LOAD RESISTANCE 2 500 OHMS
TOTAL HARMONIC DISTORTION (APPROX.) 10 PERCENT
MAXIMUM SIGNAL POWER OUTPUT 25 WATTS

ALL ELECTRICAL DATA EXCEPT HEATER CHARACTERISTICS FOR TYPE HOBH ARE IDENTICAL WITH THOSE OF
12cu5, 17¢5, 25C5, AND 50C5.




PRINTED 1N V. 8. A,
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PaINTED 1N V. 8. A.

)

N

TUNG-SOL -

. BEAM PENTODE
T MINIATURE TYPE
‘-MAX‘ COATED UNIPOTENTIAL CATHODE
z HEATER
.51 MAX‘ 50+10% VOLTS  0.15 AMP.
2 2g AC OR DC
MAX
ANY MOUNTING POSITION
Wl
GLASS BULB FOR SERIES STRING BOTTOM VIEW
MINIATURE BUTTON BASING DIAGRAM
71 PIN QASE ET=1 JEDEC TCV
QUTLINE *BRAVING
JEDEC 5-3

THE HOCH IS ABEAM POWER AMPLIFIER USING THE 7PIN 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 — APPrOX.

WITH NO EXTERNAL SHIELD

GRID TO PLATE: G, TO P 0.6 uu £
INPUT: G, TO (H+K&G3+6)) 13.0 uu f
OUTPUT: P TO (H+K&G3+G3) 8.5 wu f
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
HEATER VOLTAGE 50£10% VOLTS
MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE
DC AND PEAK 200 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE
DC 100 VOLTS
DC AND PEAK 200 VOLTS
MAX IMUM PLATE VOLTAGE 150 VOLTS
MAX IMUM GRID #2 VOLTAGE 130 VOLTS
MAX IMUM PLATE DISSIPATION 7 WATTS
MAXIMUM GRID #2 DISSIPATION 1ol WATTS
MAXIMUM POSITIVE DC GRID #4 VOLTAGE 0] VOLTS
MAX IMUM GRID #4 CIRCUIT RESISTANCE:
FIXED BIAS 0.1 MEGOHM
CATHODE BIAS 0.5 ME GOHM
MAX IMUM BULB TEMPERATURE
(AT HOTTEST POINT ON BULB SURFACE) 220 °6

ALL ELECTRICAL DATA EXCEPT HEATER CHARACTERISTICS FOR TYPE 50C5 ARE IDENTICAL WITH THOSE OF TYPES
12¢5, 12cu5, 17C5, 25C5, AND 50B5.

—»INDICATES A CHANGE,

CONTINUED ON FOLLOWING PAGE

W,

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A OCTOSER 1, 1961 PLATE #6298




50C5

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER

PLATE VOLTAGE 120 VOLTS
GRID #2 VOLTAGE 110 VOLTS
GRID #4 VOLTAGE -8 VOLTS
PEAK AF GRID #4 VOLTAGE 8 VOLTS
ZERO—SIGNAL PLATE CURRENT 49 MA .
ZERO—SIGNAL GRID #2 CURRENT 4 MA .
MAX IMUM S1GNAL PLATE CURRENT 50 MA .
MAX IMUM S1GNAL GRID #2 CURRENT 8.5 MA .
PLATE RESISTANCE (APPROX.) 10 00 OHMS
TRANSCONDUCTANCE 7 500 UMHOS
LOAD RESISTANCE 2 500 OHMS
TOTAL HARMONIC DISTORTION 10 PERCENT
MAX IMUM S|GNAL POWER OUTPUT 23 WATTS
el
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TENTATIVE DATA

TUNG-SOL

50C6GA

f’ )\
BEAM PENTODE
1—'[?5—5
MAX
gL COATED UNIPOTENTIAL CATHODE
T=l2 ME
HEATER
50 VOLTS 0.15 AMP.
" AC OR DC
2
MAX ANY MOUNTING POSITION
UUE;U BOTTOM VIEW
. SHORT MED UM SHELL
" 7 PIN OCTAL
-
GLASS BULB
THE HOC6GA 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 HOC6G.
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
HEATER VOLTAGE 50 VOLTS
MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE 180 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE 180 VOLTS
MAX IMUM PLATE VOLTAGE 200 VOLTS
MAXIMUM GRID #2 SUPPLY VOLTAGE 200 VOLTS
MAX IMUM GRID #2 VOLTAGE SEE RATING CHART
MAX IMUM PLATE DISSIPATION 12:5 WATTS
MAX IMUM GRID #2 DISSIPATION 175 WATTS
MAX IMUM GRID #4 CIRCUIT RESISTANCE:
FIXED BIAS D1 ME GOHM
SELF BIAS 0.5 ME GOHM
CONTINUED ON FOLLOWING PAGE
— _J
TUNG—SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. NOVEMBER 1, 1956 FLATE #4826




50C6GA

TENTATIVE DATA

r TUNG-SOL -
CONTINUED FROM PRECEDING PAGE
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Al AMPL IFIER
HEATER VOLTAGE 50 VOLTS
HEATER CURRENT Bl AMP .
PLATE VOLTAGE 135 200 VOLTS
GRID #2 VOLTAGE 135 135 VOLTS
GRID #4 VOLTAGE -13.5 —J4 VOLTS
PEAK AF GRID #4 VOLTAGE 13.5 14 VOLTS
ZERO SIGNAL PLATE CURRENT 58 61 MA .
MAX IMUM S1GNAL PLATE CURRENT 60 66 MA .
ZERO SIGNAL GRID #2 CURRENT 3.5 2.2 MA .
MAX IMUM SIGNAL GRID #2 CURRENT 11.5 9 MA .
TRANSCONDUCTANCE 7 000 7 100 UMHOS
PLATE RESISTANCE (APPROX.) 9 300 18 300 OHMS
LOAD RESISTANCE 2 000 2 600 OHMS
MAX IMUM SIGNAL POWER OUTPUT 3.6 6 WATTS
TOTAL HARMONIC DISTORTION (APPROX.) 10 10 PERCENT
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) PaimTIO N U. 8. 4.

TENTATIVE DATA

50C6GA
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TENTATIVE DATA

s

TUNG-SOL

S0CAS

TSN
PENTODE
3 MINIATURE TYPE
T a4 <
MAX
o A COATED.UNIPQOTENTIAL CATHODE
eZ HEATER
T-55 Max 50 VOLTS ~ 0.15 AMP.
23 AC OR DC
MAX
ANY MOUNTING POSITION
Ui 4
BOTTOM VIEW
GLASS BULB MINIATURE BUTTON
7 PIN BASE
7cv
THE H0CA5 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 6ACH.
DIRECT INTERELECTRODE CAPACITANCES
WITH NO EXTERNAL SHIELD
GRID #4 TO PLATE 0.5 Huf
INPUT 15 [VIT83
oOuUTPUT 9 V1783
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
HEATER VOLTAGE >0 VOLTS
MAX IMUM HEATER—CATHODE VOLTAGE:
HEATER POSITIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 200 VOLTS
DC 100 VOLTS
HEATER NEGATIVE WITH RESPECT TO CATHODE
TOTAL DC AND PEAK 200 VOLTS
MAX IMUM PLATE VOLTAGE 130 VOLTS
MAX IMUM GRID #2 VOLTAGE 130 VOLTS
MAXIMUM POSITIVE DC GRID #4 VOLTAGE 0 VOLTS
MAX IMUM PLATE DISSIPATION ”.0 WATTS
MAX IMUM GRID #2 DISSIPATION 14 WATTS
MAXIMUM GRID #4 CIRCUIT RESISTANCE:
FAXED BIAS 0.1 ME GOHM
CATHODE BIAS 0.5 ME GOHM
BULB TEMPERATURE AT HOTTEST POINT 180 °e
CONTINUED ON FOLLOWING PAGE
N o

TUNG-SOL ELECTR!C INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A.
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50CAS

TYPICAL GPERATING CONDITIONS AND CHARACTERISTICS

— TUNG-SOL ~

TENTATIVE DATA

CONTINUED FROM PRECEDING PAGE

CLASS Ay AMPLIFIER

HEATER VOLTAGE 50 VOLTS
HEATER CURRENT 0.15 AMP .
PLATE VOLTAGE 110 125 VOLTS
GRID #2 VOLTAGE 110 125 VOLTS
GRID #4 VOLTAGE -4.0 -4.5 VOLTS
PEAK AF GRID #4 VOLTAGE 4.0 4.5 VoL TS
PLATE RESISTANCE (APPROX.) 16 00 15 00C OHMS
TRANSCONDUCTANCE 8 100 9 200 LMHOS
ZERO—SIGNAL PLATE CURRENT 32 37 MA .
MAX IMUM SI1GNAL PLATE CURRENT (APPROX.) 3L 36 MA.
ZERO—SIGNAL GRID #2 CURRENT 3.5 4.0 MA.
MAX IMUM SIGNAL GRID #2 CURRENT (APPROX.) 15 11 MA.
LOAD RESISTANCE 3 h00 4 500 OHMS
TOTAL HARMONIC DISTORTION (APPROX.) ) 6 PERCENT
MAX IMUM SIGNAL POWER OUTPUT 3ol 1.5 WATTS
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TENTATIVE DATA

50DC4

.

_

TUNG-SOL

DIODE
MINIATURE TYPE

5
9]
rﬂﬂ COATED UNIPOTENTIAL CATHODE
22 HEATER
7_5% M"U 50£10% VOLTS  0.15 AMP.
5
3] AC OR DC
MAX
111 ANY MOUNTING POSITION
GLASS BULB BOTTOM VIEW
MINIATURE BUTTON
7 PIN BASE
5B8Q

THE 50DCH4 IS A HALF-WAVE RECTIFIER IN THE 7 PIN MINIATURE CONSTRUCTION.
IT ISDESIGNED FOR USE IN LINE—OPERATED EQUIPMENT HAVING SERIES—CONNECTED
HEATERS AND THE HEATER IS TAPPED TO PERMIT OPERATION OF A PANEL LAMP.

RATINGS

INTERPRETED ACCORDING TO DESIGN-MAXIMUM SYSTEM
RECTIFIER SERVICE

HEATER VOLTAGE 50+10% VOLTS
MAX IMUM PEAK INVERSE PLATE VOLTAGE 330 VOLTS
MAX IMUM STEADY—STATE PEAK PLATE CURRENT 720 MA.
MAX IMUM DC OUTPUT CURRENT

WITHOUT PANEL LAMP 120 MA.

WITH PANEL LAMP AND SHUNTING RESISTOR 110 MA.

WITH PANEL LAMP AND NO SHUNTING RESISTOR 70 MA .
MAX IMUM HEATER—TAP VOLTAGE WHEN PANEL LAMP FAILS,RMS 16.5 VOLTS
MAX IMUM HEATER—CATHODE VOLTAGE:

HEATER POSITIVE WITH RESPECT TO CATHODE 330 VOLTS

HEATER NEGATIVE WITH RESPECT TO CATHODE 330 VOLTS

DESIGN-MAXIMUM RATINGS ARELIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY 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 RESPONSIBILITY FOR THE
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO 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, EQUIPMENT COMPONENT VARIATION,
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS.

CONTINUED FROM, PRECEDING PAGE

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. FEBRUARY 1, 1959 PLATE #5424




50DC4

CONTINUED

TUNG-SOL

TENTATIVE DATA %

FROM PRECEDING PAGE

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

HALF-WAVE RECTIFIER
WITH PANEL LAMP #40 OR #47

HEATER VOLTAGE (PIN 3 TO PIN 4) us
HEATER—TAP VOLTAGE (PIN 4 TO PIN 6) 5.5
HEATER CURRENT (BETWEEN PINS 3 & 6) 150
AC PLATE—SUPPLY VOLTAGE, RMS 117
FILTER INPUT CAPACITOR 40
TOTAL EFFECTIVE PLATE—SUPPLY

IMPEDANCE 15
PANEL—LAMP SHUNTING RESISTOR 450
DC OUTPUT CURRENT 70

HALF-WAVE RECTIFIER

WITHOUT PANEL LAMP

HEATER VOLTAGE

HEATER CURRENT

HEATER VOLTAGE(PIN 3TO PIN 4)
HEATER—TAP VOLTAGE (PIN 4 TO PIN

6)

HEATER CURRENT (BETWEEN PINS 3 & 4)

AC PLATE—SUPPLY VOLTAGE, 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 440 MA.

TUBE VOLTAGE DROP Ib: 240 MA. DC
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PAINTED 1M L. 8. A.

)

TENTATIVE DATA 500C4

a TUNG-SOL —_
TYPICAL CIRCUIT FOR OPERATION
WITH PANEL LAMP
A-C D—C OUTPUT
LINE
6
Rg = PANEL-LAMP SHUNTING RESISTOR
DROP ACROSS R AT 0.15 AMPERE SHOULD EQUAL
DIFFERENCE BETWEEN LINE VOLTAGE AND TOTAL
OF ALL RATED HEATER VOLTAGES
A-C LINE
D-C QUTPUT
OTHER
R HEATERS
TYPIGAL CIRGUIT FOR CPERATION
WITHOUT PANEL LAMP
s -

TUNG-SOL ELECTRIC INC.

ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. FEBRUARY 1, 1959 PLATE #5425







PRINTED 16 U, 5. A,

)

SOEH5

- TUNG-SOL

~
PENTODE
MINIATURE TYPE
750"
I~ MAX | FOR USE IN
/: AUDIO OUTPUT STAGES OF
RADIO AND TV RECEIVERS
§ AND PHONOGRAPHS
2375
MAX
T-5%
ZMGAZ)? UNIPOTENTIAL CATHODE o
P
K,G3
ANY MOUNTING POSITION BOTTOM VIEW
BASING DIAGRAM
JEDEC 7CV
GLASS BULB
SMALL-BUTTON MINIATURE
7 PIN BASE E7-1
OUTLINE DRAWING
JEDEC 5-3
THE 50EH5 IS A POWER PENTODE IN THE 7PIN MINIATURE CONSTRUCTION. [T HAS BEEN SPECIFl-
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, 12E45 AND THE 25EHS.
DIRECT INTERELECTRODE CAPACITANCES - APPROX.
WITHOUT EXTERNAL SHIELD
GRID 1 TO PLATE 0.65 of
GRID 1 TO CATHODE & GRID 3, HEATER & GRID 2 17 of
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 £ 10 MA
MAXIMUM PEAK HEATER-CATHODE VOLTAGE:
HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE 2008 VOLTS
B
THE DC COMPONENT MUST NOT EXCEED 100 VOLTS.
N _—

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A.. UANUARY 1, 1963 PLATE #6653




50EHS

- TUNG-SOL

MAXIMUM RATINGS

DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239

AMPLIFIER

PLATE VOLTAGE —» 150
GRID 2 (SCREEN-GRID) VOLTAGE — 130
PLATE DISSIPATION =
GRID 2 INPUT =12
BULB TEMPERATURE (AT HOTTEST POINT ON BULB SURFACE) 220
GRID 1 CIRCUIT RESISTANCE:

FOR FIXED-BIAS OPERATION 0.1

FOR CATHODE-BIAS OPERATION 0.5

TYPICAL OPERATING CHARACTERISTICS

CLASS A1 AMPLIFIER

PLATE SUPPLY VOLTAGE 110
GRID 2 SUPPLY VOLTAGE 115
CATHODE RESISTOR 62
PEAK AF GRID 1 VOLTAGE 3
ZERO-SIGNAL PLATE CURRENT 2
SIGNAL PLATE CURRENT (MAX.) 2
ZERO-SIGNAL GRID 2 CURRENT 1.5
SIGNAL GRID 2 CURRENT (MAX.) 145
TRANSCONDUCTANCE 14,600
PLATE RESISTANCE ( APPROX.) 11,000
LOAD RESISTANCE 3,000
TOTAL HARMONIC DISTORTION 7
SIGNAL POWER OUTPUT (MAX.) 1.4

PUSH-PULL AF POWER AMPLIFIER - CLASS AB1
VALUES ARE FOR TWO TUBES

PLATE SUPPLY VOLTAGE 140
GRID 2 SUPPLY VOLTAGE 120
CATHODE RESISTOR 68
PEAK AF GRID 1 TO GRID 1 VOLTAGE 9.4
ZERO-SIGNAL PLATE CURRENT 47
MAX. SIGNAL PLATE CURRENT 51
ZERO-SIGNAL GRID 2 CURRENT 1
MAX.-SIGNAL GRID 2 CURRENT 1727
EFFECTIVE LOAD RESISTANCE (PLATE TO PLATE) 6000
TO TAL HARMONIC DISTORTION 5
MAX.-SIGNAL POWER OUTPUT 3.8

—» INDICATES A CHANGE.

VOLTS
VOLTS
WATTS
WATTS
i

MEGOHM
MEGOHM

VOLTS
VOLTS
OHMS
VOLTS
MA.
MA.
MA.
MA.
HMHOS
OHMS
OHMS
PERCENT
WATTS

VOLTS
VOLTS
OHMS
VOLTS
MA.

MA.
MA.,

MA.,
OHMS
PERCENT
WATTS.

4




PaINTIO N V. 8. A,

TENTATIVE DATA D) 50EH5
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50EHS
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“ 50FAS
‘ ” TUNG-SOL -~

POWER PENTODE
MINIATURE TYPE

4
wax |
T COATED UNIPOTENTIAL CATHODE
5
221
T-5L MAX]
2 ‘ ‘5 HIGH POWER SENSITIVITY
i 25‘
1 it FOR SERIES STRING RECEIVERS
j . 4

BOTTOM VIEW

GLASS BULB

MINIATURE BUTTON BASING DIAGRAM

7 PIN BASE E7-1

OUTLINE DRAWING JEDEC TCV
JEDEC 5-3

THE 50FA5 IS A POWER PENTODE IN THE 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 #4 TO PLATE 0.28 pf
INPUT: G4 TO (K+G3tG2tH) 11 pf

\
‘ OUTPUT: P TO (K+G3tG2tH) 8.5 pf
‘

HEATER CHARACTERISTICS AND RATINGS

DESIGN MAXIMUM VALUES - SEE EIA STANDARD R5-239
| AVERAGE CHARACTERISTICS HO VOLTS 100 A MA .

HEATER SUPPLY LIMITS:

CURRENT OPERATION 1006 8 MA.
MAX IMUM HEATER—CATHODE VOLTAGE:

HEATER NEGATIVE WITH RESPECT TO CATHODE

TOTAL DC AND PEAK 200 VOLTS
$ HEATER POSITIVE WITH RESPECT TO CATHODE
¥ nC 100 VOLTS
>
H TOTAL DC AND PEAK 200 VOLTS
§ HEATER WARM—UP TIME A 20 SECONDS
:
MAXIMUM RATINGS
r\ DESIGN MAXIMUM VALUES ~ SEE EIA STANDARD R5-239
| CLASS Ay AMPLIFIER
PLATE VOLTAGE 150 VOLTS
GRID #2 VOLTAGE 130 VOLTS
PLATE DISSIPATION Bl WATTS
GRID #2 DISSIPATION 5.1 WATTS
GRID #4 CIRCUIT RESISTANCE:
FIXED BIAS 0.1 ME GOHM
CATHODE BIAS 0.5 ME GOHM

CONTINUED ON FOLLOWING PAGE
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50FAS

( TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CHARACTERISTICS

PLATE VOLTAGE
GRID #2 VOLTAGE

GRID #1 VOLTAGE

PEAK AF GRID #4 VOLTAGE
ZERO—SIGNAL PLATE CURRENT
MAX.—SIGNAL PLATE CURRENT
ZERO-SIGNAL GRID #2 CURRENT
MAX.—SIGNAL GRID #2 CURRENT

TRANSCONDUCTANCE

PLATE RESISTANCE (APPROX.)
LOAD RESISTANCE
MAX.—SI1GNAL POWER OUTPUT
TOTAL HARMONIC DISTORTION

A

RESISTANCE.

110

4o

580C
13,000
2500
15

10

VOLTS
VOLTS
VOLTS
VOLTS
MA .
MA.
MA.
MA .
HKMHOS
OHMS
OHMS
WATTS
PERCENT

S EATER TO REACH
HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE H
80% OF ITS RATED VOLTAGE AFTER APPLYING % TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONS!ST::G
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING




PAIRTES 1N V. 8. 4.

S50FKS

- TUNG-SOL ~
POWER PENTODE
MINIATURE TYPE
¥
]
3n COATED UNIPOTENTIAL CATHODE
g
\
T-55 Mf" ” AUDIO OUTPUT AMPLIFIER
2%
MAX IN AC/DC RECEIVERS
Wl ¢ ANY MOUNTING POSITION
Sﬂfhf;fﬁﬂﬁg" BASING DIAGRAM
T PIN BASE E7-1 JEDEC 7CV
OUTLINE DRAWING BOTTOM VIEW

JEDEC 5-3

GLASS BULB
THE HOFKH IS A POWER PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. IT IS
DESIGNeD FOR USE IN AC/DC RECEIVERS.

DIRECT INTERELECTRODE CAPACITANCES - Approx.
WITHOUT EXTERNAL SHIELD

GRID #1 TO PLATE 0.65 pf
GRID #4 TO CATHODE & GRID #3, HEATER & GRID #2 i i 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 100 MA.
HEATER SUPPLY LIMITS:

CURRENT OPERATION 100t6 MA.
MAXIMUM PEAK HEATER—CATHODE VOLTAGE:

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS

HEATER POSITIVE WITH RESPECT TO CATHODE 2004
AYNE DC COMPONENT MUST NOT EXCEED 100 VOLTS.

MAXIMUM RATINGS
DESIGN MAXIMUM VALUES — SEE EIA STANDARD RS=-239
PLATE VOLTAGE CLASS A1 AMPLIFIER 150 VOLTS
GRID #2 (SCREEN—GRID) VOLTAGE: 130 VOLTS
GRID #4 (CONTROL—GRID) VOLTAGE:

POSITIVE BIAS VALUE 0 VOLTS
PLATE DISSIPATION 5} WATTS
GRID #2 INPUT 1,785 WATTS
BULB TEMPERATURE (AT HOTTEST POINT) 225 °¢

MAXIMUM CIRCUIT VALUES
GRID #1 CIRCUIT RESISTANCE:
FOR FIXED—BIAS OPERATION 0.1 ME GOAM
FOR CATHODE—BIAS OPERATION 0.5 ME GOHM
CONTINUED ON FOLLOWING PAGE
_ -

TUNG-SOL .ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A., AUGUST 1, 1961

PLATE #6244




S50FK5

- TUNG-SOL

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATING CHARACTERISTICS

PLATE—SUPPLY VOLTAGE 110 VOLTS
GRID #2 SUPPLY VOLTAGE 115 VOLTS
CATHODE RESISTOR 62 OHMS
PEAK AF GRID #4 VOLTAGE % VOLTS
ZERO—S|IGNAL PLATE CURRENT 52 MA.
MAX.—SIGNAL PLATE CURRENT 52 MA .
ZERO—SIGNAL GRID #2 CURRENT 8.5 MA.
MAX.—SIGNAL GRID #2 CURRENT 12 MA .
PLATE RESISTANCE (APPROX.) 14000 OHMS
TRANSCONDUCTANCE 12800 MMHOS
LOAD RES|STANCE 3000 OHMS
TOTAL HARMONIC DISTORTION 8 PERCENT
MAX.—S|GNAL POWER OUTPUT 1i.2 WATTS




PRINTED IN V. 6. A,

TENTATIVE

DATA

-

TUNG-SOL

S50FY8

\
TRIODE-PENTODE
MINTATURE TYPE
~ %
MAX. COATED UNIPOTENTIAL CATHODE
HEATER
HO VOLTS 0.15 AMP.
AC OR DC
ANY MOUNTING POSITION
BOTTOM VIEW
9EX
GLASS BULB
THE HOFY8 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
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM
TR10DE PENTODE
SECTION SECTION
HEATER VOLTAGE (510] VOLTS
MAX IMUM PLATE VOLTAGE 150 150 VOLTS
MAX IMUM GRID #2 VOLTAGE — 150 VOLTS
MAX IMUM PLATE DISSIPATION 1 10 WATTS
MAXIMUM GRID #2 DISSIPATION — 3 WATTS
MAX IMUM GRID #4 CIRCUIT RESISTANCE:
FIXED BIAS 1.0 0.5 ME GOHM
CATHODE BIAS 3.0 ) ME GOHM
MAX IMUM PEAK HEATER—CATHODE VOLTAGE:
HEATER NEGATIVE TO CATHODE 200 VOLTS
HEATER POSITIVE TO CATHODEA 200 VOLTS
ADC COMPCNENT NOT TO EXCEED 100 VOLTS MAXIMUM.
TYPICAL OPERATION
FOR ONE CHANNEL STEREO AMPLIFIER
EACH PUSH-PULL
TRIODE PENTODES
HEATER VOLTAGE H0 VOLTS
HEATER CURRENT 0.15 AMP .
PLATE SUPPLY VOLTAGE 125 126 VOLTS
GRID #2 SUPPLY —_— 125 VOLTS
GRID #2 RESISTOR, EACH PENTODE — 1000 OHMS
CATHODE BIAS RESISTOR 1800 62 OHMS
LOAD RESISTANCE 220,000 4000 OHMS
(P TO P)
REQUIRED EACH TRIODE INPUT AF VOLTAGE
FOR 6.0 WATTS OUTPUT 0.3 o VRMS
STEREO POWER OUTPUT — 6.0 WATTS
k CONTINUED ON FOLLOWING PAGE

TUNG-SOL ELECTRIC INC.,

ELECTRON TUBE DIVISION,
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50FY8 TENTATIVE DATA
. TUNG-SOL ~

CONTINUED FROM PRECEDING PAGE

AVERAGE CHARACTERISTICS
CLASS A AMPLIFIER — EACH SECTION

HEATER VOLTAGE 50 VOLTS
HEATER CURRENT 0.18 AMP .
PLATE VOLTAGE 125 125 VOLTS
GRID #2 VOLTAGE - 125 VOLTS
GRID #4 VOLTAGE =1.H - VOLTS
CATHODE BIAS RESISTOR —— 120  OHMS
PLATE RESISTANCE (APPROX.) 17000 5000 OHMS
TRANSCONDUCTANCE 2700 7500  wMHOS
PLATE CURRENT, ZERO SIGNAL 2.5 70 MA.
PLATE CURRENT, MAXIMUM SIGNAL _— 66  MA.
GRID #2 CURRENT, ZERO SIGNAL - 10 Ma.
GRID #2 CURRENT, MAXIMUM SIGNAL -_— 19  MaA.
LOAD RESISTANCE — 2000  oHMs
POWER OUTPUT AT 40% DISTORTION —_— 3 WATTS
AMPL IFICATION FACTOR u6 e

TWO TUBE 6 WATT STEREO AMPLIFIER

STEREO
CARTR IDGE

+|25v1> ng
— Primary = 4000 & C.T.

—-Secondary (One side to C.T.) = Voice Coil |mpedance
of One Speaker

T, — Primary = 1000 )
- Secondary = 1/2 Voice Coil Impedance of On~ Speaker
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SO0HK6

TUNG-SOL %
BEAM PENTODE
MINIATURE TYPE
|..750"_] COATED UNIPOTENTIAL CATHODE
MAX
FOR AF POWER
|
2.375" AMPLIFIER APPLICATIONS
MAX
g f
T-5% |
| 2.625"
Max ANY MOUNTING POSITION
| BOTTOM VIEW
BASING DIAGRAM
JEDEC 1F1
‘GLASS BULB
MINIATURE BUTTON
7 PIN BASE ET7-1
OUTLINE DRAWING
JEDEC 5-3
THE HO0HK6 1S A POWER PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. IT IS
DESIGNED PRIMARILY FOR USE IN THE AUDIO-FREQUENCY POWER OUTPUT STAGE OF
RADIO RECEIVERS AND FOR PEAK CURRENT LIMITATION. FEATURES OF THE TUBE
INCLUDE HIGH POWER SENSITIVITY AT LOW PLATE AND SCREEN VOLTAGES AND A
HEATER TAP TO PERMIT OPERATION OF PANEL LAMP.
DIRECT INTERELECTRODE CAPACITANCES - arPRrOX.
WITHOUT EXTERNAL SHIELD
GRID #4 TO PLATE: (G4 TO P) 05 pf
INPUT: G4 TO (HtKTG2tG3) 14 pf
OUTPUT: P TO (HtK+G2tG3) 9.0 pf
HEATER RATINGS AND CHARACTERISTICS
DESIGN MAXIMUM VALUES- SEE EIA STANDARD RS-239
AVERAGE CHARACTERISTICS 50 voLTsS 150 MA.
HEATER TAP VOLTAGE® 7.0 VOLTS
HEATER SUPPLY LIMITS:
CURRENT OPERATION 150£10 MA.
MAX IMUM 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
WITHOUT PANEL LAMP.
CONTINUED ON FOLLOWING PAGE
—» INDICATES A CHANGE.
e .
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S0HK6

4 TUNG-SOL -
CONTINUED FROM PRECEDING PAGE
MAXIMUM RATINGS
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239
HEATER TAP VOLTAGE WHEN PANEL LAMP FAILS, RMS 14 VOLTS
PLATE VOLTAGE 150 VOLTS
GRID #2 VOLTAGE 130 VOLTS
PLATE DISSIPATION 5.5 WATTS
GRID #2 DISSIPATION da ] WATTS
GRID #4 CIRCUIT RESISTANCE
WITH FIXED BIAS 0.1 ME GOHMS
WITH CATHODE BI1AS 0.5 ME GOHMS
TYPICAL OPERATING CHARACTERISTICS
CGLASS A1 AMPLIFIER
PLATE VOLTAGE 110 VOLTS
GRID #2 VOLTAGE 110 VOLTS
GRID #4 VOLTAGE =8 VOLTS
PEAK AF GRID #4 VOLTAGE 7.5 VOLTS
PLATE RESISTANCE, APPROX. 10 000 OHMS
TRANSCONDUCTANCE 7500 HMHOS
ZERO—SIGNAL PLATE CURRENT 49 MA .
MAX.—S1GNAL PLATE CURRENT 5 MA.
ZERO—SIGNAL GRID #2 CURRENT 4.0 MA .
MAX.—SIGNAL GRID #2 CURRENT 8.5 MA.
LOAD RESISTANCE 2500 OHMS
TOTAL HARMONIC DISTORTION, (APPROX.) 9 PERCENT
MAX.—SIGNAL POWER OUTPUT 1.9 WATTS
THE 50HK6 HAS A HEATER TAP, WHICH MAY BE USED FOR OPERATING A 6.3-VOLT, 150-MILLIAMPERE PANEL
LAMP IN EQUIPMENT EMPLOYING SEMICONDUCTOR RECTIFIERS. THE TABLE BELOW GIVES THE REQUIRED VALUES
OF PANEL-LAMP SHUNTING RESISTOR FOR VARIOUS RECTIFIER LOAD CURRENTS.
SHUNTING RESISTOR REQUIRED WITH PANEL LAMP NUMBER 40 OR NUMBER 47
SEE TYPIEAL CLREU LT
HEATER VOLTAGE
(PIN 3 TO PIN 4) 45 45 us us 45 us5 45 VOLTS
HEATER—TAP VOLTAGE
PIN 4 TO PIN 6) 5.0 B B:5 58 5:5 8:5 5:5 VOLTS
HEATER CURRENT
(BETWEEN PINS 3 & 6) 150 150 150 150 150 150 150 MA .
PANEL—LAMP SHUNTING RESISTOR ——— -——— 370 175 120 88 73 OHMS
RECTIFIER LOAD CURRENTE 60 70 80 %0 100 110 120 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 WITH FULL RECTIFIER LOAD CURRENT.
CONTINUED ON FOLLOWING PAGE
Ko J




PamTED N U 6. A,

50HK®6

PANEL
LAMP

TUNG-SOL ~

TYPICAL CIRCUIT FOR OPERATION
WITH PANEL LAMP

RECTIFIER

LOAD%

OTHER
HEATERS
AN

b

Rg = PANEL-LAMP SHUNTING RESISTOR

DROP ACROSS R AT 0.15 AMPERE SHOULD EQUAL
DIFFERENCE BETWEEN LINE VOLTAGE AND TOTAL
OF ALL RATED HEATER VOLTAGES

el

TUNG-SOL ELECTRIC INC.,

ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A..JANUARY 1, 1962 PLATE #6372
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SOL6GT

TUNG-SOL

~
BEAM PENTODE
. |§“ -~
6 |
| MAX |
.
{ COATED UNIPOTENTIAL CATHODE
T-9 23 HEATER
MAX 32 50 VOLTS 0.15 AMP.
MAX AC OR DC
. ANY MOUNTING POSITION
ooy
an | B - BOTTOM VIEW
I3 INTERMED IATE SHELL
MAX 7 PIN OCTAL
GLASS BULB 7AC
THE HOLEGT IS DESIGNED FOR SERVICE IN THE OQUTPUT STAGE OF AC/DC RECE|VERS.
IT DELIVERS A HIGH POWER OUTPUT WITH HIGH POWER SENSITIVITY FROM LOW
SUPPLY VOLTAGES.
RATINGS
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM
HEATER VOLTAGE 50 VOLTS
MAX IMUM PLATE VOLTAGE 200 VOLTS
MAX IMUM GRID #2 VOLTAGE 125 VOLTS
MAX IMUM PLATE DISSIPATION 10 WATTS
MAX IMUM GRID #2 DISSIPATION 1.25 WATTS
MAX IMUM GRID #4 CIRCUIT RESISTANCE (FIXED BIAS 0.1 ME GOHM
MAX IMUM GRID #4 CIRCUIT RESISTANCE (SELF BIAS) 0.5 ME GOHM
MAX IMUM HEATER—CATHODE VOLTAGE: &—
HEATER NEGATIVE WITH RESPECT TO CATHODE
DC AND PEAK 200 VOLTS
HEATER POSITIVE WITH RESPECT TO CATHODE
neC 100 VOLTS
DC AND PEAK 200 VOLTS
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Ay AMPLIFIER
HEATER VOLTAGE 50 50 VOLTS
HEATER CURRENT 0.15 0.15 AMP .
PLATE VOLTAGE 110 200 VOLTS
GRID #2 VOLTAGE 110 125 VOLTS
GRID #4 VOLTAGE =75 0 VOLTS
CATHODE BIAS RESISTOR 0 180 OHMS
PEAK AF GRID #4 VOLTAGE T:5 8.5 VOLTS
PLATE RESISTANCE (APPROX.) 13 000 28 00 OHMS
TRANSCONDUCTANCE 8 000 8 000 UMHOS
ZERO—S|GNAL PLATE CURRENT 49 u6 MA .
MAX IMUM—S 1 GNAL PLATE CURRENT 50 47 MA.
ZERO—SIGNAL GRID #2 CURRENT 4 2.2 MA .
MAX IMUM—S I GNAL GRID #2 CURRENT 10 8.5 MA .
LOAD RESISTANCE 2 000 4 00 OHMS
TOTAL HARMONIC DISTORTION (APPROX.) 10 10 PERCENT
POWER OUTPUT 2l 3.8 WATTS
—» INDICATES A CHANGE «
- _
TUNG-SOL ELECTRIC ¥NC, ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. APRIL 1, 1959 PLATE #5487
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PLATE
1063-2

JUNE §
1941

- TUNG-SOL

50Y6GT/G

—
TWIN DIODE HIGH VACUUM RECTIFIER
L] VOLTAGE DOUBLER
MAX.
UNIPOTENTIAL CATHODE
T-9 4
23
i i HEATER
3 50 VOLTS ~ 0.15 AMPERE
AC OR DC
N GLASS BULB BOTTOM VIEW
MAX.
INTERMEDIATE 7 PIN OCTAL BASE
THE TUNG-SOL HOYEGT/G IS DESIGNED PRIMARILY FOR SERVICE AS A POWER RECTI-
FIER IN AC — OC RECEIVERS. TWO SEPARATE RECTIFIER SECTIONS PERMIT USING
THE TUBE AS A VOLTAGE DOUBLER, FULL WAVE RECTIFIER OR HALF WAVE RECTIFIER.
FOR HALF WAVE OPERATION THE TWO SECTIONS MAY BE OPERATED SEPARATELY, OR
IN PARALLEL TO REDUCE TUBE DROP. |TS RATINGS AND ELECTRICAL CHARACTERIS—
TICS ARE IDENTICAL TO THOSE OF THE 25Z5 AND THE 25Z6GT/G.
RATINGS
MAX IMUM AC PLATE VOLTAGE (RMS) 23H VOLTS
MAX IMUM DC HEATER TO CATHODE POTENTIAL 350 VOLTS
MAX IMUM PEAK INVERSE VOLTAGE 700 VOL'TS
PER PLATE
MAX IMUM STEADY—STATE PEAK PLATE CURRENT 450 MA.
TUBE VOLTAGE DROP 22 VOLTS
AT 150 MA. PER PLATE
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
VOLTAGE DOUBLER
HALF FUuLL
WAVE  WAVE
AC VOLTAGE PER PLATE (RMS)MAX 117 117 voLTS
pC OuTPUT CURRENT " 75 75 MA.
TOTAL EFFECTIVE PLATE SUPPLY IMPEDANCE PER PLATEMIN-A 30 15 OHMS
A WHEN FILTER CONDENSERS LARGER THAN 40 UFDS ARE USED IT MAY BE NECESSARY TO ADD ADDITIONAL
PLATE SUPPLY IMPEDANCE.
FOR "IMNTERPRETATION OF RATINGS™ REFER TO FRONT OF BOOK.
CONTINUED MEXT PAGE
\ 5
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50Y6GT/G
- TUNG-SOL o

HALF WAVE RECTIFIER

AC PLATE VOLTAGE PER PLATE (RMS) 17 150 235 M. yoLTs
DC OUTPUT CURRENT PER PLATE MAX- 75 75 75 MA. \ y
TOTAL EFFECTIVE PLATE SUPPLY 15 40 100 OHMS

IMPEDANCE PER PLATE M!N-A

L WHEN FILTER CONDENSERS LARGER THAN 40 UFDS ARE USED IT MAY BE NECESSARY TO ADD ADDITIONAL
PLATE SUPPLY IMPEDANCE.

50Y66T/G |
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TENTATIVE DATA

(

\

60FX5

TUNG-SOL

PENTODE
MINIATURE TYPE

UNIPOTENTIAL CATHODE

HEATER
60t10% VOLTS 0.1 AMP.
AC OR DC
ANY MOUNTING POSITION
T

BOTTOM VIEW
SMALL—BUTTON MINIATURE
7 PIN BASE

GLASS BULB

Tev

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.

WITHOUT EXTERNAL SHIELD

GRID #4 TO PLATE 0.65 s £

GRID #4 TO CATHODE & GRID #3, GRID #2 & HEATER 17 i f

PLATE TO CATHODE & GRID #3, GRID #2 & HEATER 9 upf
RATINGS

INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEMS
CLASS Ay AMPLIFIER

HEATER VOLTAGE 60£10% VOLTS
MAX IMUM PLATE VOLTAGE 150 VOLTS
MAXIMUM GRID #2 (SCREEN—GRID) VOLTAGE 130 VOLTS
MAXIMUM GRID #4 (CONTROL—GRID) VOLTAGE:

POSITIVE=BIAS VALUE 0 VOLTS
MAXIMUM PLATE DISSIPATION 5.5 WATTS
MAX IMUM GRID #2 INPUT 2 WATTS
MAX IMUM PEAK HEATER—CATHODE VOLTAGE:

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS

HEATER POSITIVE WITH RESPECT TO CATHODE 200" VOLTS
BULB TEMPERATURE (AT HOTTEST POINT ON BULB SURFACE) 22h ¢
MAXIMUM GRID #4 CIRCUIT RESISTANCE:

FOR FIXED—BIAS OPERATION Ol MEGOHM

FOR CATHODE—BIAS OPERATION 0.5 MEG OHM

CHARACTERISTICS
CLASS Ay AMPLIFIER
HEATER VOLTAGE 60t10% VOLTS
HEATER CURRENT il AMP .
PLATE—SUPPLY VOLTAGE 110 VOLTS
GRID #2 SUPPLY VOLTAGE 115 VOLTS
CATHODE RESISTOR . 62 OHMS
PLATE RESISTANCE (APPROX.) 17 500 OHMS
TRANSCONDUCTANCE 13 500 UMHOS
PLATE CURRENT 36 MA.
GRID #2 CURRENT 10 MA.

CONTINUED ON FOLLOWING PAGE

_J
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60FX5 TENTATIVE DATA
% TUNG-SOL ~

CONTINUED FROM PRECEDING PAGE

TYPICAL OPERATION

HEATER VOLTAGE 60£10% VOLTS
HEATER CURRENT 0.1 AMP .
PLATE SUPPLY VOLTAGE 110 VOLTS
GRID #2 SUPPLY VOLTAGE 115 VOLTS
CATHODE RESISTOR 62 OHMS
PEAK AF GRID #4 VOLTAGE 3 VOLTS
ZERO—S|GNAL PLATE CURRENT 36 MA .
MAX.—SIGNAL PLATE CURRENT 35 MA .
ZERO—SIGNAL GRID #2 CURRENT 10 MA.
MAX.—SIGNAL GRID #2 CURRENT 12 MA.
LOAD RESISTANCE 3 000 OHMS
TOTAL HARMONIC DISTORTION 8 PERCENT
MAX.—S1GNAL POWER OUTPUT 15 WATTS
A

THE DC COMPONENT MUST NOT EXCEED 100 VOLTS.

B DESIGN-MAX IMUM PATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY 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 RESPONSIBILITY FOR THE
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM
VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A ROGEY DEVICE UNDER THE WORST PROBABLE

OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION,
EQUIPMENT CONTROL ADJUSTMENT. LOAD VARIATION, SIGNAL VARIATION, AND FHVIRONMENTAL CONDITIONS. J
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PLATE
1633
nov. 30
1945

TUNG-SOL

~
COMBINED HALF WAVE RECTIFIER
AND BEAM POWER AMPLIFIER
3 ‘
_'16
MAX COATED UNIPOTENTIAL CATHODES
|
om |
T-9 % | HEATER
MAX 7 70 VOLTS 0.15 AMPERE
| 36 AC OR DC
MAX
i |
i \ BOTTOM VIEW
UL
| | o INTERMED IATE SHELL
By . 8 SE—— ANY MOUNTING POS1TION FENeR e =
5
|@ 4-\
T mMAX
GLASS BULB
THE 70L7GT IS A COMBINED RECTIFIER AND POWER OUTPUT BEAM TETRODE DE-
SIGNED FOR SERVICE IN AC-DC RECE IVERS.
RATINGS
INTERPRETED ACCORDING 10 RMA STANDARD M8-210
HEATER VOLTAGE (AC OR DC) 70 VOLTS
HEATER CURRENT 0 5 AMP .
RECTIFIER UNIT
MAX. PEAK INVERSE PLATE VOLTAGE 350 voLTS
MAX. PEAK PLATE CURRENT 420 MA .
MAX. DC HEATER-CATHODE POTENTIAL 175 VOLTS
WITH CONDENSER-INPUT FILTER:
MAX. AC PLATE VOLTAGE (RMS) 117 VOLTS
MAX. DC OUTPUT CURRENT 70 MA
MIN. TOTAL EFFECTIVE PLATE SUPPLY IMPEDANCEA 15 OHMS
AMPLIFIER UNIT
MAX. PLATE VOLTAGE 117 VOLTS
MAX. SCREEN VOLTAGE L1V VOLTS
MAX . PLATE DISSIPATION 5.0 WATTS
MAX. SCREEN DISSIPATION 1.0 WATT
HEATER-CATHODE VOL TAGE AS LOW AS POSSIBLEB
AWHEN A FILTER-INPUT CONDENSER EXCEEDING %0 juf IS USED, MORE PLATE SUPPLY INPEDANCE MAY SE
NECESSARY TO LIMIT THE PEAK PLATE CURRENT TO THE RATED VALUE.
EOBTAINED BY CONNECTING PIN #2 TO THE SIDE OF THE LINE OPPOSITE THAT TO WHICH PINS #7 AND
#8 ARE CONNECTED.
CONTINUED ON FOLLOWING PAGE
_

TOL7TGT
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70L7GT

p TUNG-SOL —
CONT INUED FROM PRECEDING PASE
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
CLASS Al AMPL IF IER
PLATE VOLTAGE 110 VOLTS
SCREEN VOLTAGE 110 VOLTS
GRID VOL TAGE 7.8 VOLTS
PEAK AF GRID VOLTAGE 7.5 VoL TS
ZERO-SIGNAL PLATE CURRENT 40 MA .
ZERO-SIGNAL SCREEN CURRENT (APPROX.) 5 MA .
MAX.— SIGNAL PLATE CURRENT 43 MA .
MAX.— SIGNAL SCREEN CURRENT (APPROX.) 6 MA.
GRID RESISTOR (MAX.)
FIXED BIAS [ ME GOHM
CATHODE BIAS 0.5 ME GOHM
PLATE RESISTANCE 15 000 OHMS
LOAD RESISTANCE 2000 OHMS
TRANSCONDUCTANCE 7500 UMHOS
MAX.—SIGNAL POWER OUTPUT 1.8 WATTS
TOTAL HARMONIC DISTORTION 10 PER CENT
SINILAR TYPE REFERENCE: PRectifier unit similar to types 117Z3 and
11724G?; amplifier unit somewhat similar
to types 25L6G,3545,35L6G.
_ J
12 [ 1] [TTTTTITTT]
L N I e 70L76T
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TOL7GT
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T0L7GT

70L76T
Amplifier Unit
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H7L7/M7GT
r TUNG-SOL ~

DIODE-BEAM PENTODE

le 1.188" o FOR
MAX
K_\ POWER RECTIFIER AND
AUDIO OUTPUT APPLICATIONS
T-9 | 2g75"
MAX
343g"
MAX
_J COATED UNIPOTENTIAL CATHODES
UILUWI ANY MOUNTING POSITION BOTTOM VIEW

BASING DIAGRAM
GLASS BULB JEDEC 8A0

INTERMEDIATE SHELL

8 PIN OCTAL B8-6
OUTLINE DRAVWING
JEDEC 9-15

THE 117L7/M7GT COMBINES A HALF-WAVE RECTIFIER AND A BEAM POWER AMPLIFIER IN THE
SAME ENVELOPE. IT IS DESIGNED FOR AC DC SERVICE FROM A 117 VOLT LINE IN THREE 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 17 VOLTS 90 MA.
LIMITS OF SUPPLIED VOLTAGE N7£12 VOLTS
MAXIMUM DC HEATER-CATHODE VOLTAGE 175 VOLTS

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

DIODE UNIT
AC PLATE VOLTAGE, RMS 117 VOLTS
PEAK INVERSE VOLTAGE 350 VOLTS
STEADY-STATE PEAK PLATE CURRENT 450 MA.

PENTODE UNIT

PLATE VOLTAGE nz VOLTS
GRID 2 VOLTAGE 117 VOLTS
PLATE DISSIPATION 6.0 WATTS
GRID 2 DISSIPATION 1.0 WATTS

CONTINUED ON FOLLOWING PAGE

\_ ),
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N7L7/ M7GT

(

CONTINUED FROM PRECEDING PAGE

CHARACTERISTICS AND OPERATING CONDITIONS

DIODE UNIT

TUBE VOLTAGE DROP:

MEASURED WITH APPLIED DC AT 150 MAPLATE CURRENT

HALF-WAVE POWER RECTIFIER

AC PLATE VOLTAGE, RMS
DC OUTPUT CURRENT

MINIMUM TOTAL EFFECTIVE PLATE SUPPLY IMPEDANCE

PENTODE UNIT
CLASS A1l AUDIO POWER AMPLIFIER

PLATE VOLTAGE

GRID 2 VOLTAGE

GRID VOLTAGE

PEAK AF GRID VOLTAGE

ZERO-SIGNAL PLATE CURRENT
MAXIMUM-SIGNAL PLATE CURRENT
ZERO-SIGNAL GRI D 2 CURRENT  (NOMINAL)
MAXIMUM-SIGNAL GRID 2 CURRENT (NOMINAL)
PLATE RESISTANCE (APPROX.)
TRANSCONDUCTANCE

LOAD RESISTANCE

TOTAL HARMONIC DISTORTION
MAXIMUM-SIGNAL POWER QUTPUT

TUNG-SOL

Ay
75
15

105
105
=52
52
43
43

55
17,000
5,300
4,000
5.0
0.85

VOLTS

VOLTS
MA.
OHMS

VOLTS
VOLTS
VOLTS
VOLTS
MA.

MA.

MA.

MA

OHMS
HMHOS
OHMS
PERCENT
WATT
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N7L7/M7GT
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723
- TUNG-SOL —

DIODE

MINIATURE TYPE

COATED UNIPOTENTIAL CATHODE

e HEATER
2% | 117 VOLTS 40 MA.
55| n AC OR DC
2~
[M,fx ANY MOUNTING POSITION
MOTE: DO NOT USE PIN 81 ON
0 ¢ SOCKET AS TIE POST.
GLASS BULB

BOTTOM VIEW

MINIATURE BUTTON
7 PIN BASE

THE 11723 IS A MINIATURE CATHODE-TYPE, CLOSE-SPACED HALF-WAVE RECTIFIER
DESIGNED FOR SERVICE |N THREE-WAY PORTABLE RECEIVERS. THE 117 VOLT
HEATER PERMITS DIRECT, ACROSS THE LINE, HEATER OPERATION WITHOUT NEED
FOR A DROPPING RESISTOR.

RATINGS
INTERPRETED ACCORDING TO RMA STANDARD M8-210

HEATER VOLTAGE 117 vOLTS
MAX IMUM DC HEATER-CATHODE VOLTAGE

CATHODE POSITIVE 175 VOLTS

CATHODE NEGATIVE 100 vOoLTS
MAX IMUM AC PLATE VOLTAGE[RMS] 117 VOLTS -
MAX IMUM PEAK INVERSE VOLTAGE 330 VOLTS
MAX IMUM STEADY-STATE PEAK PLATE CURRENT H40 MA .
MAX IMUM STEADY-STATE DC OUTPUT CURRENT . 0 MA .
MAX IMUM TRANS IENT PEAK PLATE CURRENT 245 AMP . =

TUBE VOLTAGE DROP: MEASURED WITH TUBE
CCNDUCTING 480 MA. PLATE CURRENT 22,5 VOLTS

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

HALF-WAVE RECTIF IER

73

HEATER VCOLTAGE B VOLTS
HEATER CURRENT 40 MA .
AC PLATE SUPPLY VOLTAGE (RMS| 117 VOoLTS
| DC OUTPUT VOLTAGE 110 voLTs -~
‘ f—\ DC OUTPUT CURRENT 90 MA .
— EFFECTIVE PLATE SUPPLY IMPEDANCE 20 OHMS
o INPUT CONDENSER 30 uf
PLATE SIMILAR TYPE REFERENCE: Same ieneral characteristics as type 117Z4GT;
2093 somewhat similar to the rectifier unit of type
ocT: 1 70L7GY.
. 1,
1948
L —» INDICATES A CHANGE OR ADDITION.
=
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PRINTEO IN U8, A,

SUPPLEMENTAL CONTENTS

. TUNG-SOL ~
SUPPLEMENTAL CONTENTS
FOR
MILITARY AND INDUSTRIAL TUBE TYPE SECTION
PLEASE RETAIN IN YOUR BOOK THE MAIN CONTENTS PAGES DATED JANUARY 1, 1963,
IN ADDITION TO THE MOST RECENT SUPPLEMENTAL CONTENTS PAGE DATED JULY-
DEC., 1965.
PAGE PLATE
Supplemental Contents 7079~
25Z6WGT 7080*
6AU6WB 6606
5675 6607
5675 6608
5876A 6609
5876A 6610
5933 6506
5933 6507
5977 6604
6028 7081*
6094 6509
6094 6600
6611 7082*
6611 7083*
6877 7084*
6900 6629
6900 6630
6943 6616
6943 6617
6944 6618
6944 6619
6945 6621
6946 6623
6946 6624
6947 6625
6947 6626
6948 6627
7757 6631
7757 6632
7757 6633
8150 6502
8150 6503
8517 6504
8522 6602
8569 6612
8569 6613
8569 6614
* INDICATES AN ADDITION.
L —INDICATES A CHANGE. _J
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PAINTEO IN V. 6. A,

SERIES REGULATOR TUBES

- TUNG-SOL ~
SERIES REGULATOR TUBES
POWER DISSIPATION
Total Plate Dissipation 26t0 30 W. 60 W. 100 W.
Low Mu 6ASTG 6336 7241*
6080WA* 6336A*
Medium Mu 5998 6528* 7242*
TYPICAL VALUES FOR REGULATOR SERVICE PER TUBE
Total Plate Range of Tube Minimum Grid Voltage
Type Current Voltage Drop Tube Drop Swing
6080WA*, 6ASTG 200 mA 75N 35v. 50 v.
100 200 25 140
5998 200 80 45 20
100 200 30 52
6336A*, 6336 500 50 50 25
200 235 35 95
6528* 400 65 70 10
200 225 45 35
7241* 750 65 50 25
300 210 35 110
7242* 600 80 70 13
250 335 40 45
OTHER PERTINENT CHARACTERISTICS PER TUBE
Max. Max.
Type Plate Plate Mu Gm Bulb Construction
Current Voltage
6080WA*  6ASTG 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 21 27,000 TT16 Twin Triode |
6528* 600 400 9.0 74,000 TT16 Twin Triode
Single Anode
7241* 1000 400 2.1 40,500 TTI18 Three Cathodes
Single Anode
7242* 900 400 9.0 111,000 TT18 Thres Cathiodes

x

*Rugged, long life tubes.

CHATHAM ELECTRONICS
Division of Tung-Sol Electric Inc.

5-15-58

==

TUNG-SOL ELECTRIC INC.

ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY,
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PAINTED 1 V. 8. A.

)

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
military and premium types include types intended for military and in-
dustrial application, such as airborne and mobile equipment, which re—
quire the utmost in performance and reliability under severe conditions
of mechanical shock and vibration.

Much of the data on premium and military types has been taken from the
MIL-E-1C specifications in effect at the time of publication. Whileall
possible precautions have been taken to assure the accuracy of this
material, TUNG-SOL ELECTRIC INC. assum no liability or responsibility
with regard to its use.

~

=z

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. APRIL 1, 1958 PLATE #5214







PRNTEO 1N V. 6. A,

)

J

TENTATIVE DATA

r

0oB2

TUNG-SOL

~N
VOLTAGE REGULATOR
MINIATURE TYPE
3
T'I
MAX.
2%" COLD CATHODE
|
| | MAX
T-53 lz 5
&8 ANY MOUNTING PBSITION
MAX
WL {
GLASS BULB BOTTOM VIEW
SMALL—BUTTON MINIATURE
7 PIN BASE
THE OB2 IS A TWO ELECTRODE, INERT—GAS-F|LLED 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 OB2 IS EXCELLENT FOR APPLICATIONS WHICH REQUIRE GOOD VOLTAGE REGULA-
TION AND LONG LIFE.
ELECTRICAL DATA
CATHODE coLb
MECHANICAL DATA
MOUNTING POSITION ANY
MAX IMUM OVERALL LENGTH 2 5/8 INCHES
MAX IMUM SEATED LENGTH 2 3/8 INCHES
MAX IMUM D |AMETER 3/4 INCH
WE IGHT (APPROX.) 035 OUNCES
BULB =5 1/2
BASE SMALL—BUTTON MINIATURE
7—PIN
RATINGS
ABSOLUTE VALUES
MAX IMUM AVERAGE STARTING CURRENTA 75 MA .
MAX IMUM DC CATHODE CURRENT 30 MA .
MINIMUM DC CATHODE CURRENT ) MA .
MAX IMUM INVERSE VOLTAGE 50 VOLTS
AMB IENT TEMPERATURE -h5 10 +90 %
AAVERAGED OVER STARTING PERIOD NOT EXCEEDING 10 SECONDS NORMAL OPERATION SHOULD BE CONTINUED
FOR AT LEAST TWENTY MINUTRS AFTER PASSING THIS CURRENT TO STABILIZE THE TUBE.
CONTINUED ON FOLLOWING PAGE
e Lo,

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DI

VISION BLOOMFIELD, NEW JERSEY, U.S.A. JUNE 1,
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0B?2 TENTATIVE DATA

r TUNG-SOL ~

CONTINUED FROM PRECEDING PAGE

CIRCUIT VALUES

MAX IMUM SHUNT CAPACITOR Ol wuf
SERIES RESISTOR SEE OPERATION NOTES

EQUIPMENT DESIGN AND RANGE VALUES

MINIMUM AVERAGE MAX | MUM
VOLTS VOLTS VOLTS
DC ANODE SUPPLY VOLTAGE 1338 e =t
ANODE BREAKDOWN VOLTAGE s 114 133
TUBE VOLTAGE DROP 101 108 114
REGULATION (5 TO 30 MA.) == s & 4

B!N ORDER TO ASSURE STARTING THROUGH TUBE LIFE NOT LESS THAN THE SPECIFIED SUFPLY VOLTAGE SHOULD

BE PROVIDED.
, J
0B2
TYPICAL AVERAGE TUBE VOLTAGE
DROP VS. TUBE CURRENT

109
=
=
g
~ 108
8
£ P
w P
R
> 107 —
s |
E 4/

’,
106
0 10 20 30 40
TUBE CURRENT (MILLIAMPERES)




SANIER MY B A,

)

TENTATIVE DATA

oB2

s

.

TUNG-80L

~
CONTINUED FROM PRECEDING PAGE
OPERATING NOTES
IN THE OPERATION OF A GLOW TUBE THERE ARE SEVERAL REQUIREMENTS WHICH MUST
ALWAYS BE MET. THE FIRST IS THAT THE SUPPLY VOLTAGE MUST ALWAYS BE
GREATER THAN THE ANODE BREAKDOWN VOLTAGE AND THE SECOND IS THAT SUF-—
FICIENT RESISTANCE MUST ALWAYS BE PUT IN SERIES WITH THE TUBE INOR-—
DER TO LIMIT THE CURRENT TO THE MINIMUM AND MAXIMUM VALUES GIVEN IN THE
RAT INGS.
IN ORDER TO ILLUSTRATE HOW TO CALCULATE THE VALUE OF THE SERIES RESIS—
TANCE A TYPICAL REGULATOR CIRCUIT IS SHOWN IN FIGURE 4,
FROM FIGURF 4 WE SEE THAT v, 1S THE UNREGULATED SUPPLY VOLTAGE, V2 IS THE
TUBE VOLTAGE DROP ON THE REGULATED VOLTAGE SUPPLIED TO THE LOAD, Ry IS
THE SERIES LIMITING RESISTOR, R, 1S THE VARIABLE LOAD, Iy IS THE TUBE
CURRENT AND I, IS THE LOAD CURRENT.
WE SEE THAT THE TUBE CURRENT WILL BE A MAXIMUM WHEN THE SUPPLY VOLTAGE
IS A MAXIMUM (V, MAX.); WHEN THE LOAD CURRENT IS A MINIMUM (I, MIN.);
AND WHEN THE TUBE VOLTAGE DROP IS A MINIMUM (V. MIN.). THEREFORE THE
CONDITIONS WHICH DETERMINE THE LOWER LIMIT FORTHE SERIES RESISTANCE
R, ARE THAT
= V4 MAX. — V2 MIN.
17 77 MAX. ¥ I_ MIN.
IN A LIKE MANNER |T CAN BE SHOWN THAT THE VALUE OF R, INORDER TO LIMIT
THE CURRENT TO THE MINIMUM VALUE REQUIRES THAT
Vi MIN. — V2 MAX.
RS mmemam ol o
4 It MIN. T I MAX.
WHEN THESE VALUES HAVE BEEN COMPUTED, ONE SHOULD CHECK TO SEE IF THERE
1S SUFFICIENT STARTANG VOLTAGE BY THE FOLLOWING RELATION
RL
Vo MINGS TT S oV START NG
1 o
1 L
> N
y o S
R,y I J
v
Vi z Ry
Y "
O
FIGURE |
CONTINUED ON FOLLOWING PAGE
o
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0oB2 TENTATIVE DATA

( TuNg-sOL s
CONTINUED fﬁ‘o“ PRECEDING PAGE
+ a2
70 D-C
horE REGULATED
SUPPLY VOLTAGE
OF 258 VOLTS
B,
SR
| %
REGULATED
VOLTAGE
. OF 150 VOLTS
OPERATION OF REGULATOR TUBES INSSERIES
FIGURE 2
SERIES
+ RESISTOR
T0 D-C LOAD
VOLVAGE REGULATED
SUPPLY VOLTAGE
-
TYPICAL CIRCUIT FOR VOLTAGE REGULATOR
FIGURE 3
CONTINUED ON FOLLOWING PAGE




PRNTES M V. 8. A,

TENTATIVE DATA

0B2

(

ING VOLTAGE,

OPERATION OF

OBTAINED.

WHEN THESE CALCULATIONS HAVE BEEN MADE AND THERE IS INSUFFICIENT START—
CALCULATIONS REPEATED.

CIRCUITS WHICH HAVE A CAPACITOR IN SHUNT WITH THE OB2 SHOULD BE LIMITED
IN VALUE TO TO O.4 uf, LARGER VALUES MIGHT CAUSE OSCILLATIONS.

OF APPROXIMATELY 400 OHMS IS USED IN SERIES WITH EACH 0B2 TO EQUILIZE
DIVISION OF CURRENT. HOWEVER, |T SHOULD BE NOTED THAT WHILE THIS ENABLES
ONE TO HANDLE MORE LOAD CURRENT IT REDUCES THE REGULATION THAT CAN BE

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.

TUNG-SOL —

A NEW LOAD CURRENT OF LOWER VALUE MUST BE USED AND THE

THE 0B2 IN PARALLEL IS NOT RECOMMENDED UNLESS A RESISTANCE

_

1K
BATH L AR,
450-0-450 V 6336 47
Ly : -
A7 i ‘
4 mfd it
b AYAVAY,
1K 'l'
8.2K 4Ymfd.
Y
5V. @ 6A. 100 K.
Y 33.K g
X o
= XX S
X ®
6.3 V. @ 6A. w7 K2
3

.01 .‘. 082
T

mfd

TYPICAL APPLICATION OF 0B2
USED IN VOLTAGE REGULATED POWER SUPPLY
FIGURE 4

TUNG-SOL ELECTRIC INC.

ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. JUNE 1, 1958 PLATE #5255
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TENTATIVE DATA OC3w

- TUNG-SOL £

VOLTAGE REGULATOR

=

|.32"
MAX.
" COLD CATHODE
5T L 4D
5
ANY MOUNTING POSITION
J
* n " 3}4()3"
843 <1156~
5 oo BOTTOM VIEW
560 SPECIAL SKIRTED
H, [I MAX. SMALL gHs%h OCTAL
f Low LOSS
PHENOL IC MATER IAL
GLASS BULB

THE OC3W |S A TWO ELECTRODE, INERT GAS FILLED COLD CATHODE TUBE INTENDED
FOR USE AS A VOLTAGE REGULATOR. THE TUBE HAS A MAINTAINING VOLTAGE OF
APRROX IMATELY 108 VOLTS OVER A CURRENT RANGE OF 5 TO 40 MILL |AMPERES.

THE, OC3W 1S 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 CcoLD

MECHANICAL DATA

MOUNTING POSITION ANY
MAX IMUM OVERALL HEIGHT 4 1/8 INCHES
MAX IMUM SEATED HEIGHT 3 9/16 INCHES
MAX IMUM DI AMETER 1 9/16 INCHES
WE IGHT (APFROX.) a3 OUNCES
BULB (SEE OUTLINE) T-9
BASE SPECIAL SKIRTED, SMALL SHELL OCTAL

6—PIN, LOW L0SS PHENOLIC MATERIAL

CONTINUED ON FOLLOWING PAGE

- i,

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.4. MAY 1, 1959
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oc3aw

TENTATIVE DATA

- TUNG-SOL ~
CONTINUED FROM PRECEDING PAGE
RATINGS
ABSOLUTE VALUES
MAX IMUM AVERAGE STARTING CURRENTA 100 MA.DC
MAX IMUM D.C. CATHODE CURRENT 4o MA.DC
MINIMUM D.C. CATHODE CURRENT 5 MA.DC
AMBIENT TEMPERATURE -5 10 70 e
MAX IMUM ALTITUDE 10 000 FEET
MAX IMUM INVERSE VOLTAGE =50 vbc
SHOCK IMPACT 900 6/M SEC.
MAX IMUM VIBRATION RATING (DT0.08" @ 50 CPS) 10 G
AAVERAGE OVER A STARTING PERIOD NOT EXCEEDING 10 SECONDS. NORMAL OPERATION SHOULD BE CONTINUED
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: 40-50-40 CPS,0.08" TOTAL DISPLACEMENT,
IN EACH OF THREE MUTUALLY PERPENDICULAR
PLANES. (40 G)
FATIGUE VIBRATION: 25 CPS, O.08" TOTAL DISPLACEMENT, FOR
32 HOURS IN EACH OF THREE MUTUALLY
PERPEND ICULAR PLANES (2.5 G)
LIFE TEST 500 HOURS: Rp/lb: 30 MA. DC
POST SHOCK AND FATIGUE, AND LIFE TEST LIMITS:
IONIZATION VOLTAGE (MAX.) 133 vpeC
TUBE VOLTAGE DROP 103 710 113 voc
REGULATION (5 TO 40 MA) 4.0 VDC
REGULATION (5 TO 30 MA) 2.5 vDC
CONTINUED ON FOLLOWING PAGE
A L)




WO VOW T e .

TENTATIVE DATA 0c3w

- TUNG-SOL =

CONTINUED FROM PRECEDING PAGE

L EQUIPMENT DESIGN AND RANGE VALUES
MIN. AVG. MAX.

4 D.C. ANODE SUPPLY VOLTAGE IN DARKNESS 2108 —— - VOLTS
D.C. ANODE SUPPLY VOLTAGE IN LIGHT 1338 —_— —-— VOLTS
ANODE BREAKDOWN VOLTAGE - 125 133 VOLTS
TUBE VOLTAGE DROP (4) AT 40 MA. i) 108.5 114 VOLTS
TUBE VOLTAGE DROP (2) AT 30 MA. — —_— 113 VOLTS
TUBE VOLTAGE DROP (3) AT 5 MA. 103 107.8 s ENOLES
REGULATION — Dt 4.0  yoLTs
0SCILLATION (AURAL CHECK) e T o
NO I SE —— - 15  Mvac
LEAKAGE CURRENT (EL,~50V.DC; Rp: 100 kK (1) SSele: Rk 10 pa
SERIES RESISTOR c e i
SHUNT CAPACITOR - —— 0.1 ufd
CURRENT THROUGH INTERCONNECTED LEADS i o 2.0 AMP .

BIN ORDER TO ASSURE STARTING THROUGH TUBE LIFE NOT LESS THAN THE SPECIFIED SUPPLY VOLTAGE SHOULD
BE PROVIDED.

CSUFFIC|ENT SERIES RESISTANCE MUST BE USED TO LIMIT THE CURRENT TO A MAXIMUM OF 40 MA.DC AT THE
HIGHEST ANODE SUPPLY VOLTAGE AND TO LIMIT THE CURRENT TO A MINIMUM OF 5 MA.D.C. AT THE LOWEST
ANODE SUPPLY VOLTAGE.

0C3W
TYPICAL AVERAGE TUBE VOLTAGE

DROP VS TUBE CURRENT

10
ey
a
w
: Lt
2 108 .’——“//
o it R,
= ——
a et
w
)
<
-
-
o
>
e
= 1% 10 20 30 40
TUBE CURRENT (MILLIAMPERES nC)
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0C3W TENTATIVE DATA

p TUNG-SOL <

CONTINUED FROM PRECEDING PAGE
OPERATING NOTES

IN THE OPERATION OF A GLOW TUBE THERE ARE SEVERAL REQUIREMENTS WHICH MUST
ALWAYS BE MET. THE FIRS3T 1S 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
BATINGS.

IN ORDER TO ILLUSTRATE HOW TO CALCULATE THE VALUE OF THE SERIES RESIS—
TANCE A TYPICAL REGULATOR CIRCUIT IS SHOWN IN FIGURE 4.

FROM FIGURE 4 WE SEE THAT Vi IS THE UNREGULATED SUPPLY VOLTAGE, V2 IS THE
TUBE VOLTAGE DROP OR THE REGULATED VOLTAGE SUPPLIED TO THE LOAD, Ry IS
THE SERIES LIMITING RESISTOR, RZ IS THE VARIABLE LOAD, It IS THE TUBE
CURRENT AND I, 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 TUBE VOLTAGE DROP IS A MINIMUM [V2 MIN.). THEREFORE THE
CONDITIONS WHICH DETERMINE THE LOWER LIMIT FORTHE SERIES RESISTANCE

Ri ARE THAT

o VA MAX. = V2 MIN.
17 TI7 MAX. + I_ MIN.

IN A LIKE MANNER IT CAN BE SHOWN THAT THE VALUE OF R1 IN'ORDER TO LIMIT
THE CURRENT TO THE MINIMUM VALUE REQUIRES THAT

< V4 MIN. — V2 MAX.
NATMANG o Vs MA X
Ry~ Ty MIN. ¥ Ip MAX.

WHEN THESE VALUES HAVE BEEN COMPUTED, ONE SHOULD CHECK TO SEE IF THERE
IS SUFFICIENT STARTING VOLTAGE BY THE FOLLOWING RELATION

R

7
Vo sMINS=Somreas > V STARTING
Ry + Ry
N N
7 7 i
Ry ! I

FIGURE |

CONTINUED ON FOLLOWING PAGE




TENTATIVE DATA

r

oc3w

TUNG-SOL

Ba+

3

TODC
VOLTAGE
SUPPLY

REGULATED

VOLTAGE
OF 258 VOLTS

Bt

REGULATED
VOLTAGE
OF 150 VOLTS
oo3w (U= e
FIGURE 2 - OPERATION OF REGULATOR TUBES IN SERIES
SERIES -
RESISTOR >
TO DC REGULATED
VOLTAGE VOLTAGE
SUPPLY
l LOAD
FIGURE 3 - TYPICAL CIRCUIT FOR VOLTAGE REGULATOR
CONTINUED ON FOLLOWING PASE
= =
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0C3W TENTATIVE DATA

TUNG-SOL -~

CONTINUED FROM PRECEDING PAGE

WHEN THESE CALCULATIONS HAVE BEEN MADE AND THERE IS INSUFFICIENT START—
ING VOLTAGE, A NEW LOAD CURRENT OF LOWER VALUE MUST BE USED AND THE
CALCULATIONS REPEATED.

CIRCUITS WHICH HAVE A CAPACITOR IN SHUNT WITH THE gczy SHOULD BE LIMITED
IN VALUE TO O.4 Mf, LARGER VALUES MIGHT CAUSE OSCILLATIONS.

OPERATION OF THE OC3W |IN PARALLEL IS NOT RECOMMENDED UNLESS A RESISTANCE
OF APPROXIMATELY 400 OHMS IS USED IN SERIES WITH EACH OC3W 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 TNDICATED IN FIGURE 2. HOWEVER, CARE SHOULD BE TAKEN
TO SEE THAT SUFFICIENT SUPPLY VOLTAGE 1S AVAILABLE TO START BOTH TUBES.

AAAAA
10000
X 220 +
450-0-450V. WA R
5RAWGS A 2L L
| < 470K <
<N 150K <
< < |300v0G
10000 e Lo
A'A'A' A'A' < 265MA.
o
< >
22i S
0 ka3 =
T g < T 4MFD.
50 VOLTS@
2 AMPERES js >
—-— ; e
>KQ.
< T |u
68 > B~
% KO < LR
< x O
6.3 VOLTS @ S
6 AMPERES 3|
X 0.1 e PR S i
MFD. 82 3e
Ko > >+
<=

oc3aw

FIGURE 4

TYPICAL APPLICATION OF oc3w USED IN
VOLTAGE REGULATED POWER SUPPLY




PAINTED N V. 6. A.

TENTATIVE DATA 0D3W
- TUNG-SOL ~

VOLTAGE REGULATOR

|'32ll
MAX.
" COLD CATHODE
B2 | 813
B g\x.
ANY MOUNTING POSITION
I —1'3403
843" (<1156
_i_" BOTTOM VIEW
SPECIAL IRT
U 117260 Ak Shell BIRR,
! LOW LOSS
PHENOL IC MATERIAL
GLASS BULB

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
APRROX IMATELY I50 VOLTS OVER A CURRENT RANGE OF 5 TO 40 MILL IAMPERES.

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 OD3W ESPECIALLY
SUITED FOR USE IN APPLICATIONS WHERE SEVERE MECHANICAL PUNISHMENT WILL
BE ENCOUNTERED.

ELECTRICAL DATA

CATHODE coLo

MECHANICAL DATA

MOUNTING POSITION ANY
MAX IMUM OVERALL HE IGHT 4 1/8 INCHES
MAX IMUM SEATED HEIGHT 3 9/16 INCHES
MAX IMUM D | AMETER 1 9/16 INCHES
WE IGHT (APFROX.) 2 OUNCES
BULB (SEE OUTLINE) T-9
BASE SPECIAL SKIRTED, SMALL SHELL OCTAL

6—PIN, LOW LOSS PHENOLIC MATERIAL

CONTINUED ON FOLLOWING PAGE

ol S

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. MAY 1, 1959 PLATE # 5497




oD3wW

TENTATIVE DATA

- TUNG-SOL

CONTINUED FROM PRECEDING PAGE

RATINGS

ABSOLUTE VALUES

MAX IMUM AVERAGE STARTING CURRENTA

MAX IMUM D.C. CATHODE CURRENT

MINIMUM D.C. CATHODE CURRENT

AMBIENT TEMPERATURE

MAX IMUM ALT|TUDE

MAX IMUM INVERSE VOLTAGE

SHOCK kMPACT

MAX IMUM VIBRATION RATING (D=0.08" @ 50 CPS)

° HAMMER ANGLE IN NAVY, FLYWEIGHT,
HIGH IMPACT MACHINE (900 G/MSEC.)

SHOCK: 60

PLANES. (40 G)

LIFE TEST SO0 HOURS : Rp/lb_ 30 MA. DC

POST SHOCK AND FATIGUE, AND LIFE TEST LIMITS:
IONI1ZATION VOLTAGE (MAX.)
TUBE VOLTAGE DROP (5 TO 30 MA.)
REGULATION (5 TO 40 MA) (MAX.)
REGULATION (5 TO 30 MA) (MAX.)

CONTINUED ON FOLLOWING PAGE

VIBRATION: 40-50-40 CPS,0.08" TOTAL DISPLACEMENT,
IN EACH OF THREE MUTUALLY PERPENDICULAR

100

40

5

=hb To 70
10 000
=50

900

10

ADDITIONAL TESTS TO INSURE RELIABILITY

RANDOMLY SELECTED SAMPLES ARE SUBJECTED TO THE FOLLOWING TESTS

FATIGUE VIBRATION: 25 CPS, O,08" TOTAL DISPLACEMENT, FOR
32 HOURS IN EACH OF THREE MUTUALLY
PERPEND ICULAR PLANES (2.5 G).

185
142 1o 163
5.5
4.5

MA.DC
MA.DC
MA.DC

FEET
voc
G/M SEc.

AAVERAGE OVER A STARTING PERIOD NOT EXCEEDING 10 SECONDS. NORMAL OPERATION SHOULD BE CONTINUED
FOR AT LEAST TWENTY MINUTES AFTER PASSING THIS CURRENT TO STABILIZE THE TUBE.

voc
vbcC
vbDC
vbC

N




PAINTED 1N V. 8. &,

TENTATIVE DATA

oD3wW

- TUNG-SOL N\
CONTINUED FROM PRECEDING PAGE
EQUIPMENT DESIGN AND RANGE VALUES
MIK. AVG. MAX..

D.C. ANODE SUPPLY VOLTAGE IN DARKNESS oh —— —— VOLTS
D.C. ANODE SUPPLY VOLTAGE IN LIGHT 1858 _— St VOLTS
ANODE BREAKDOWN VOLTAGE 158 185 VOLTS
TUBE VOLTAGE DROP (4) AT 40 MA. 153 165 VOLTS
TUBE VOLTAGE DROP (2) AT 30 MA. — - 163 VOLTS
TUBE VOLTAGE DROP (3) AT 5 MA. 142 151 —— VOLTS
REGULATION SH 2.0 5.5 VOLTS
OSCILLATION (AURAL CHECK) e o Head
NOISE SiRs 0 15 MVAC
LEAKAGE CURRENT (EpT50V.DC; Rp= 400 k(1) — 0 10 A
SERIES RESISTOR c rl
SHUNT CAPACITOR — 0.1 uifd
CURRENT THROUGH INTERCONNECTED LEADS - —-— 2.0 AMP .
BIN ORDER TO ASSURE STARTING THROUGH TUBE LIFE NOT LESS ThHAN THE SPECIFIED SUPPLY VOLTAGE SHOULD
BE PROVIDED.

CSUFF!CIENT SERIES RESISTANCE MUST BE USED TO LIMIT THE CURRENT TO A MAXIMUM OF 40 MA.DC AT THE
HIGHEST ANODE SUPPLY VOLTAGE AND TO LIMIT THE CURRENT TO A MINIMUM OF 5 MA.D.C. AT THE LOWEST
ANODE SUPPLY VOLTAGE.

NE e oA
0D3W
2,
i53 TYP|CAL AVERAGE
TUBE VOLTAGE DROP
VS TUBE CURRENT
/'//
,4/
]
:;I52
=] //
-
7] ]
= =
—
= —
s Pt
| o=
| a
& 1b]
o
T
! -
l et
o
>
w
o
=
—
0% 10 20 0 10
TUBE CURRENT (MILLIAMPERES DC)
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OoD3w TENTATIVE DATA

- TUNG-SOL =

CONTINUED FROM PRECEDING PAGE
OPERATING NOTES

IN THE OPERATION OF AGLOW TUBE THERE ARE SEVERAL REQUIREMENTS WHICH MUST
ALWAYS BE MET. THE FIKRST 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 4.

FROM FIGURE 4 WE SEE THAT v IS THE UNREGULATED SUPPLY VOLTAGE, V2 IS THE
TUBE VOLTAGE DROP OR THE REGULATED VOLTAGE SUPPLIED TO THE LOAD, Ry 1S
THE SERIES LIMITING RESISTOR, RZ IS THE VARIABLE LOAD, It IS THE TUBE
CURRENT AND I IS THE LOAD CURRENT.

WE SEE THAT THE TUBE CURRENT WILL BE A MAX|MUM WHEN THE SUPPLY VOLTAGE
1S A MAXIMUM (Vy MAX.); WHEN THE LOAD CURRENT IS A MINIMUM [IL MIN.) ;
AND WHEN THE TUBE VOLTAGE DROP IS A MINIMUM [Vz MIN.) . THEREFORE THE
CONDITIONS WHICH DETERMINE THE LOWER LIMIT FORTHE SERIES RESISTANCE

Ri ARE THAT

Vi MAX. — V2 MIN.
17 77 MAX. + I_ MIN.

IIN A LIKE MANNER IT CAN BE SHOWN THAT THE VALUE OF Ri INORDER TO LIMIT
THE CURRENT TO THE MINIMUM VALUE REQUIRES THAT

V4 MIN. — V2 MAX.
V4 MIN. — V) MAX.
R TrEMIN. T T MAX:

WHEN THESE VALUES HAVE BEEN COMPUTED, ONE SHOULD CHECK TO SEE IF THERE
IS SUFFICIENT STARTING VOLTAGE BY THE FOLLOWING RELATION

)
P s e > vV STARTING
Ry + Ry
G N
7 s
R, I I

FIGURE |

CONTINUED ON FOLLOWING PAGE




PaINTEO N V. 8. 4.

TENTATIVE DATA OoD3w

r TUNG-SOL =
Bo+
+ T
e REGULATED
OC3W VOLTAGE

TODC OF 258 VOLTS
VOLTAGE

SUPPLY

Bt

REGULATED
VOLTAGE

@ OF 150 VOLTS

]

FIGURE 2 - OPERATION OF REGULATOR TUBES IN SERIES

SERIES
RESISTOR

70 DC REGULATED
VOLTAGE VOLTAGE
SUPPLY

——

FIGURE 3 - TYPICAL CIRCUIT FOR VOLTAGE REGULATOR

CONTINUED ON FOLLOWING "PASE
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OD3W TENTATIVE DATA

p : TUNG-SOL N

CONTINUED FROM PRECEDING PAGE

WHEN THESE CALCULATIONS HAVE BEEN MADE AND THERE IS INSUFFLICIENT START—
ING VOLTAGE, A NEW LOAD CURRENT OF LOWER VALUE MUST BE USED AND THE
CALCULATIONS REPEATED.

CIRCUITS WHICH HAVE A CAPACITOR IN SHUNT WITH THE OD3W SHOULD BE LIMITED
IN VALUE TO O.4 #f, LARGER VALUES MIGHT CAUSE OSCILLATIONS.

OPERATION OF THE OD3W IN PARALLEL IS NOT RECOMMENDED UNLESS A RESISTANCE
OF APPROXIMATELY 400 OHMS IS USED IN SERIES WITH EACH OD3W 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.

AAAAA
yvyyvyy
6528 10000
[ X +
450-0-450V. A >
SRAWGE
2HY
300VDG
0 S
265MA.
10 4 ™™ weo
<
MFD. >
4709 -
EEn KNS =
4MFD
5.0 VOLTS@
2 AMPERES
w
Y
23
X 25
6.3 VOLTS @ S
6 AMPERES gl
X gs
o
g3

FIGURE 4

TYPICAL APPLICATION OF OD3W USED IN
VOLTAGE REGULATED POWER SUPPLY




PRINTEO N V. 6, 4.

IA3

p TUNG-SOL -
DIODE
MINIATURE TYPE
. FOR
o= ng o USE IN PORTABLE FM RECEIVERS
| —n— AND PORTABLE HF MEASURING
EQUIPMENT
2.125"| T-5; [1.875"
MAX AX COATED UNIPOTENTIAL CATHODE
m ANY MOUNTING POSITION
BOTTOM VIEW
GLASS BULB
BASING DIAGRAM
MINIATURE BUTTON JEDEC 5AP
7 PIN BASE E7-1
OUTLINE DRAWING
JEDEC 5-2
THE 1A3 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 1A3 IS APPROXIMATELY 1000
MC/S.
DIRECT INTERELECTRODE CAPACITANCES
WITHOUT EXTERNAL SHIELD
PLATE TO CATHODE (P TO K) 0.4 of
PLATE TO HEATER (P TO H) 08 of
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 VOL TS 150 MA.
LIMITS OF APPLIED VOLTAGE 1.4%0.2 VOLTS
MAXIMUM HEATER-CATHODE VOL TAGE, DC: 120 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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A3

- ' TUNG-SOL

CONTINUED FROM PRECEDING PAGE —

TYPICAL OPERATION WITH CONDENSER-INPUT FILTER

AC PLATE SUPPLY VOLTAGE (RMS) 17 VOLTS
FILTER INPUT CONDENSER 2 uf
MIN. TOTAL EFFECTIVE PLATE-SUPPLY IMPEDANCE 0 OHMS
=k
EEEFERE /
AVERAGE PLATE ,/
CHARACTERISTICS 4
4 Vi
/
A
y
g 3 '/
: 7
m 7
(-3 ,l
=
3
2 .
= -
w Vi
= 7
L4 A
i 7
o.
1
v
7
0
0 5 10 15 20 25
PLATE VOLTS - DC




TENTATIVE DATA

IRSWA

-

ks

GLASS BULB

THE 1R5WA IS A FILAMENT TYPE HEPTODE CONVERTER IN THE 7 PIN MINIATURE CON-
IT IS DESIGNED FOR USE AS A COMBINED OSCILLATOR AND MIXER IN

STRUCTION.

BATTERY OPERATED EQUIPMENT.
OSCILLATOR SECTIONS OF PORTABLE RECEIVERS. THE 1R5WA
USEFUL IN CIRCUITS WHERE ITS LOW MICROPHONIC NOISE AND VIBRATION OUTPUT
ARE ESSENTIAL FOR SPECIALIZED MILITARY EQUIPMENT.

x|

TUNG-SOL \

HEPTODE CONVERTER

MINIATURE TYPE

HEATER

ANY MOUNTING POSITION

BOTTOM VIEW
MINIATURE BUTTON

TAT

IS AS A MIXER IN
IS PARTICULARLY

ITS PRINCIPAL APPLICATION

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 4 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 _— Vde
GRID VOLTAGE #2 (NOTE 7) Ec2 - 45 45 75 Vdc
PLATE DISSIPATION Pp: P A HIL prohs S 0.1 WATTS
GRID #2 DISSIPATION Pg(2&4): —_——— —_— —_— 0.19 WATTS
GRID RESISTANCE Rg(1): —_— 0.1 0.1 —_——— MEG.
CONVERSION TRANSCON. Sc: —_—— —_——— 235 — HMHOS
PLATE CURRENT Ib1: —_— —_—— 0.90 —_— mAdc
GRID VOLTAGE #3 Ec3: - o] 0 o] Vdc
CATHODE CURRENT Tk: - - —— 6.5 mAdc

CONTINUED ON

FOLLOWING PAGE

B
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IRSWA TENTATIVE DATA
( TUNG-SOL =~
CONTINUED FROM PRECEDING PAGE
CHARACTERISTICS AND QUALITY CONTROL‘

TEST AQL  MIL-E-1 MIL-E-1

% SYMBOL MIN. LAL BOG UAL MAX ALD  UNITS

MEASUREMENTS ACCEPTANCE

TESTS PART 1 COMBINED AQL=1.0% EXCLUDING MECH. AND INOPERATIVES
GRID CURRENT (1):

Ec3=-1 Vdc

Eg1=15 Vac

(NOTE 9) 0.65 - Ic3: 0 -——- —== ——= =06 -—-- pAdc
PLATE CURRENT (1):

Eg1=15 Vac

(NOTE 9) 0.65 Ib: 055 —-=-—= —=— ——=— 125 ——- mAdc
CATHODE CURRENT:

Eg1=15 Vac;

(NOTE 9) 0.65 Ik: 225 --—= —== -——=— 475 --- mAdc
CONVERSION TRANS-
CONDUCTANCE (1):

Eg1=15Vac; Ef =

1.0 Vdc (NOTE 9) 0.65 Sc: 130 —_—— —_—— - 340 --- pMHOS
OSCILLATOR GRID
CURRENT:

Ef=1.0 Vdc; PLATE

FLOATING (NOTE 10) 0.65 lci: 125 ——== —== ——= ——— ——= pAdc
NOISE AND MICROPHONICS:

Ebb=Ecc2&4 =Ecc3=135

Vdc; Ecal=10.0 mVac

Rp=2.2 MEG; Rg2&4

=4MEG; Cg2&4-=0.01 pf

TO F-; Rg3=8 MEG. 0.65~ Eb: ——— e 17 ——= VU
CONTINUITY AND SHORTS:

(INOPERATIVES) 04 ——- —_—— ——— i e e S
MECHANICAL:

ENVELOPE OUTLINE

(6-2) —_—— - —_—— ——— —— == —_————— ———

MEASUREMENTS ACCEPTANCE

TESTS, PART 2
INSULATION OF ELECTRODES:

gl-all Rg-all: 100 —== ——e ——x St S B G

p-all 4.0 Rp-all: 100 ——== ——c ——o s e M S

g3-all Rg3-all: 100 —-—-—- —= ——- ——— —__ MEG.
CONVERSION TRANSCON-
DUCTANCE (2):

Egi1=15 Vac

(NOTE 9) 6.5 ' Se: 160 —— — e 340 --- pMHOS
FILAMENT CURRENT: 6.5 If: 7 s e s R e B o A
CAPACITANCE:

WITHOUT SHIELDe Cg3-all:. 47 -——— —— —— 69 -——— uf

WITHOUT SHIELD 65 Cp-all: 50 -—-- - ——— 75 ——— pf

WITHOUT SHIELD Cpaps at el s Bl g iR e i
VIBRATION (1):

Rp=10,000 OHMS; Ec1=-

5Vdc; 40icps; 15g; Rg1=0 €55 Ep(f)s . —==i —cs’ (ooa | waa 10 —-——- mVac
VIBRATION (2):

F=50cps=3500 cps; Rp=

10,000 OHMS; Ec1=-5Vdc;

Rg1=0; (NOTE 8) 6.5 Ep(1): —_—— === —_— ——— 25 ——-- mVac

L CONTINUED ON FOLLOWING PAGE Soa




PRINTED IN V. 8. A,

TENTATIVE DATA

r

\

CHARACTERISTICS AND QUALITY CONTROL! - cont'd.

TEST

DEGRADATION RATE
ACCEPTANCE TESTS

SHOCK:

HAMMER ANGLE=

30°

FATIGUE:
G=2.5; F=25 MIN;
60 MAX. FIXED
FREQUENCY

POST SHOCK AND FATIGUE

TEST END POINTS:

CONVERSION TRANS-
CONDUCTANCE (2):

VIBRATION (1):

MINIATURE TUBE BASE

STRAIN:
GLASS STRAIN:

ACCEPTANCE LIFE
TESTS

INTERMITTENT LIFE
TEST:

Ef=1.25 Vdc; OR Vac
WITH EQUIVALENT BIiAS:
GROUP A; Ecal=-16.0
Vdc; Esig=17.5 Vac; Ec

28&4-67.5 Vac;
(NOTE 12)

INTERMITTENT LIFE
TEST END POINTS:
CONVERSION TRANS-

CONDUCTANCE (2):
OSCILLATOR GRID
CURRENT

IRSWA

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

AQL
%

6.5

MIL-E-1

SYMBOL  MIN LAL

COMBINED AQL=1.0% EXCLUDING MECH. AND INOPERATIVES

ALLOWABLE DEF.

PER CI
1st
SAMP.

HARACTER.
COMB. AQL
. SAMP. %

NOTES

BOG

MIL-E-1
SYMBOL

Iet:

TO THE APPROPRIATE PARAGRAPH OF MIL-E-1, AND MIL-STD-105A.

TEST CONDITIONS AND ACCEPTANCE CRITERIA PER SHOCK TEST PROCEDURES OF MIL-E-1 BASIC

SPECIFICATIONS.

CONTINUED ON FOLLOWING PAGE

UAL

MAX.

ALD

LIMITS

MIN

500

125

100

MAX

. CHARACTERISTICS, QUALITY CONTROL PROCEDURES, AND INSPECTION LEVELS ARE MADE ACCORDING

MIL-E-1
UNITS

MIL-E-1
UNITS

HOURS

UMHOS

pAdc

S

TUNG-SOL ELECTRIC INC.,

ELECTRON TUBE DIVISION,

BLOOMFIELD, NEW UERSEY, U.S.A.SEPTEMBER 1, 1960
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IRSWA

TENTATIVE DATA

L]

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

NOTES - CONT'D,

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

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

THESE NORMAL TEST CONDITIONS ARE USED FOR ALL CHARACTERISTICS UNLESS OTHERWISE STATED
UNDER THE INDIVIDUAL TEST ITEM.

FOR MOST APPLICATIONS THE PERFORMANCE WILL NOT BE ADVERSELY AFFECTED BY £10% HEATER
VOLTAGE VARIATION, BUT WHEN THE APPLICATION CAN PROVIDE A CLOSER CONTROL OF HEATER
VOLTAGE, AN IMPROVEMENT IN RELIABILITY WILL BE REALIZED.

PLATE AND SCREEN VOLTAGES SHOULD NOT EXCEED THESE VALUES UNDER ANY CIRCUMSTANCES.

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-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 CUT-OFF FREQUENCY OF 3500
CPS. THE TOTAL TIME OF SWEEP SHALL NOT BE LESS THAN ONE (1) MINUTE.

FOR RAPID TESTING USE EQUIPMENT WHICH CORRELATES WITH MIL-E-1 PARAGRAPH 4.10.12.

WITH CONVERTER OSCILLATOR TEST SET (DRAWING 195-JAN) HAVING Rgl=50,000 OHMS AND WITH GRID
TO FILAMENT RESONANT JMPEDANCE ADJUSTED TO 9500 OHMS.

TUBES SHALL BE SO SHIELDED THAT OPERATOR PROXIMITY OR MOVEMENT WILL NOT AFFECT OUTPUT
READINGS.

BIAS OF GRID #1 MAY BE OBTAINED FROM A DC SOURCE OF SELF BIAS.

=

HeEENERRsEROEE

GRIDS #2,3,44 CONNECTED TO PLATE I RSWA

i TRIODE CONNECTION

: Ef=1.25 Volts DC
0.0 by

—_———

5.0 /[ va

M
N
.
~N
ANOS
N

PLATE (lb) OR GRID (lc) MILLIAMPERES
A
N
Y,

I\ - EC:+4 // // 20

AP BE S s SEmE B

0 25 50, 75 1 125

PLATE VOLTS

150

HE ARGV E NI R TR SRR RN ERERE

[




PRINTES N V. B. A

)

TENTATIVE DATA

IRSWA

IRSWA AR L
OPERATION CHARACTERISTICS ::
Ef = 1.25 Volts L7 1]
7 7 250
’;: pLATE | 6RID #2 | GRID #1 | GRID M1 2T BT
[ [ ]| CURVE VOLTS & #4 | RESISTOR | CURRENT / S ]
[ VOLTS OHMS LA 4 Sl
| A 45 45 | 100000 150 /) 200%
] B 90 45 | 100000 150 / 7 s C:
EEEe 67.5 67.5 | 100000 250 4 /! =10
Bt 90 67.5 | 100000 250 / 4' 8
1 i 1 1502 ——
:: *OBTAINED BY ADJUSTMENT OF 0OSC. — GRID /" Il § ::
£ (GRID #4) VOLTS TO GIVE INDICATED VALUES £ u = E
= 0SC. VOLTS ON GRIDS #2 & 4 & ON FILAMENT =O (// ]
v / 1 100 =
Vi Ll T S
y. U /1 o
7 1/ w T
B B é’r fam
g.d / A 50 2 el
4// / J =5 B3
Prr4 L
‘1‘ /_,d’ s
L 4—1"1 L4+ T ::
= gy =1
15.0 12.5 10.0 7.5 5.0 7.5 0 EE
GRID #3 (CONTROL-GRID) VOLTS
BOEDEEE RS EREEEER R REmREEE
BEGREEEERS
IRSWA
OPERATION CHARACTERISTICS
Eeiis 1.25 Volts
10. LRt 90 Volts
Eci = 0 Volt
Eaaes 0 Volt
& Rgs = 100,000 Ohms
w .
W
£7.5
T
=
-
=
= N
= E., ,~67.5
Zs5.0 C2,4
[
=
=
3 Eep= 2.4745
w
82.5
=
-
-
o
0
0 50 100 150 200 250
GRID CURRENT (lc) - MICROAMPERES
EEREREERE e RO ANREEEE

TUNG-SOL ELECTRIC
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IRSWA TENTATIVE DATA

IRSWA
OPERATION CHARACTERISTICS
Ee= 1.25 Volts
Ry,= 100,000 Ohms
Ep = 90 Volts
300 Eor 0 Volts
E.i 0 Volts
8
= —
£275
=
& / e
w 250 SO
=
= /
(5] ~
g ™
z
3 /
2225 I EC2)4:45
Sy
3
£ 200}
w
>
=
3
0
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PRINTED % V. 8. A.

TENTATIVE DATA Is22
- TUNG-SOL =
VACUUM SWITCH

4t 1/16
1 15/32
T 1/3 11/2
/ t 1/16
4
S5
T
.125 DIAM £ .005
.748 + .004
DIAM.

'—f_j_{ FJ& + .005

DIAM. 5/16 MIN.

PP _ ‘
.125" DIAM.
t .005

THE 1822 IS A SINGLE POLE, DOUBLE THROW, HIGH VACUUM SWITCH. 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 1S22 HAS HAD SUCCESSFULL APPLICATION [N AIRBORNE EQUIPMENT PARTICU-
LARLY AS AN ANTENNA SWITCH. IT HAS ALSO FOUND APFLICATION IN EXPLOSIVE
ATMOSPHERES, IN CORROSIVE ATMOSPHERES AND IN SAFETY LOAD DUMPING CIR-
CUITS.

ELECTRICAL DATA

MAX IMUM CONTINUOUS CURRENT, RMS 20 AMPS
MAXIMUM INITIAL CONTACT RESISTANCE 0.05 OHMS
MECHANICAL DATA
MIN. MAX.
ARM TRAVEL (MEASURED 5/8" FROM D IAPHRAGM) - 009 LT INCHES
ACTUATING FORCE (MEASURED 5/8" FROM DIAPHRAGM) 200 500 GRAMS
MAX IMUM ALL OWABLE ACTUATING FORCE — 1000 GRAMS

ALTITUDE RATINGS

EXTERNAL HOLD-OFF

INTERNAL HOLD-OFF <—

ALTITUDE VOLTAGE (RMS) VOLTAGE (RMS)
27,000 FT 10,000 voLTs 10,000 voLTs
40,000 7,500 10,000
50,000 5,000 10,000
—» INDICATES A CHANGE.
CONTINUED ON FOLLOWING PAGE
2 )
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1522

TENTATIVE DATA

TUNG-SOL =

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




FANTEO NV 5. A,

TENTATIVE DATA IT4WA
- TUNG-SOL s

PENTODE
3" MINIATURE TYPE
MAX.
o
lgx
2L HEATER
T-5% W
2g
MAX.
ANY MOUNTING POSITION
BOTTOM VIEW
GLASS BULB 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.
NORM.TEST OPER

MILE1 DES. COND. ATION DES. MIL-E-1

SYMBOL  MIN. NOTES  NOTE 4 MAX. UNITS
HEATER VOLTAGE (NOTE 6)  Ef: 1.00 125 1.25 1.50 vdc
PLATE VOLTAGE (NOTE 7) Eb: e 90 90 100 Vdc
GRID VOLTAGE Ect: i 0 0 S Vdc
GRID VOL TAGE #2 (NOTE 7) Ec2: S 67.5 67.5 75 vdc
PLATE DISSIPATION Pp: B sl ok 0.4 WATTS
GRID #2 DISSIPATION Pg2: i i —_— 0.15 WATTS
GRID RESISTANCE Rg(1): —— = aaE 2.0 MEG.
TRANSCONDUCTANCE Sm: s — 900 —_— UMHOS
PLATE CURRENT Ib1: 5 Sea 3.5 S mAdc
CATHODE CURRENT Ik s S i 6.5 mAdc

CONTINUED ON FOLLOWING PAGE
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IT4WA

TUNG-SOL

TENTATIVE DATA

CONTINUED FROM PRECEDING PAGE

CHARACTERISTICS AND QUALITY CONTROL TESTS!

TEST AQL MIL-E-1
% SYMBOL

MEASUREMENTS ACCEPTANCE
TESTS, PART 1

COMBINED AQL=1.0% EXCLUDING MECH. AND INOPERATIVES

GRID CURRENT (1):
Eb=Ec2=90 Vdc

Ec1=-2.0 Vdc 0.65 lci:
PLATE CURRENT (1): 0.65 Ib1:
SCREEN GRID CURRENT: 0.65 lc2:
TRANSCONDUCTANCE (1): 0.65 Sm(1):

NOISE AND MICROPHONICS:
Ebb=90 Vdc; Ecc2=67.5 Vdc;
Ecal=10.0 mVac; Rp=1.0 MEG;
Rg2=4.7 MEG; Cg2=0.1 pf;

Rg1=0 0.65 EB:
CONTINUITY AND SHORTS:

(INOPERATIVES) 04 ——-
MECHANICAL:

ENVELOPE OUTLINE (6-2) —_— -

MEASUREMENTS ACCEPTANCE
TESTS, PART 2

INSULATION OF ELECTRODES:

g-all=-100 Vdc 6 Rg-all:

p-all=-100 Vdc " Rp-all:
TRANSCONDUCTANCE (2):

Ef=1.0 Vdc; Eb=75 Vdc;

Ec2=55 Vdc 6.5 Sm(2):
TRANSCONDUCTANCE (3):

Ec1=-16 Vdc 6.5 Sm(3):
FILAMENT CURRENT: 6.5 If:

GRID VOLTAGE:
Ec1/1c1=0.1 pAdc
Ec2=45 Vdc (NOTE 9) 65" Ec(t):

PLATE CURRENT (2):
Ef=1.25 Vdc; Rg=50,000
OHMS; Ec1=25 Vac (NOTE 10) 6.5 "Ib:

PLATE RESISTANCE:

Eb=Ec2=45 Vdc 6.5 tp:
CAPACITANCE: (SHIELD 316) Cglp:
CAPACITANCE: (WITHOUT SHIELD) 6.5 Cin:
CAPACITANCE(WITHOUT SHIELD) Cout:
VIBRATION (1):

Rp=10,000 OHMS;

40 cps; 158 6.5 Ep:

VIBRATION (2):
F=40cps—3500 cps;
Rp=10,000 OHMS
(NOTE 8) 6.5 Ep(2):

CONTINUED ON FOLLOWING PAGE
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PRINTED MU, 8. 4.

)

TENTATIVE DATA

e

TUNG-SOL

ITAWA

CONTINUED FROM PRECEDING PAGE

CHARACTERISTICS AND QUALITY CONTROL TESTS! cont'd.

TEST

AQL MIL-E-1
% SYMBOL MIN. LAL BOG

DEGRADATION RATE
ACCEPTANCE TESTS

SHOCK:

HAMMER ANGLE=30°

(NOTE 2) i
FATIGUE:

G=2.5; FZ?Scps MIN;

60 cps MAX.; FIXED

FREQUENCY (NOTE 3) 6.5
POST SHOCK AND FATIGUE
TEST END POINTS:

TRANSCONDUCTANCE (1):

VIBRATION (1):
MINIATURE TUBE BASE STRAIN: ———
GLASS STRAIN

(THERMAL SHOCK: 2.5,

ALLOW. DEF.
PER CHARACTER.

TEST
Ist

SAMP.
ACCEPTANCE LIFE TEST

INTERMITTENT LIFE TEST:
Ef=1.25 Vdc OR Vac WITH
EQUIVALENT BIAS;
GROUP A o
INTERMITTENT LIFE TEST
END POINTS:
TRANSCONDUCTANCE (1): -
GRID CURRENT: —_—

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

AQL  MIL-E2l

COMB: Siuig SYMBOL

SAMP.

g Sm(1):
REre, Ie(1):

NOTES

TO THE APPROPRIATE PARAGRAPH OF MIL-E-1, AND MIL-STD-105A,

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 EX-

PECTED.

5. THESE NORMAL TEST CONDITIONS ARE USED FOR ALL CHARACTERISTICS UNLESS OTHERWISE STATED

UNDER THE INDIVIDUAL TEST ITEM.

CONTINUED ON FOLLOWING PAGE

UAL

MIN.
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540
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MAX.

=1.0

MIL-E-1
UNITS

MIL-E-1
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HMHOS
pAdc

s
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IT4WA

TENTATIVE DATA

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

NOTES - cont'd.

FOR MOST APPLICATIONS THE PERFORMANCE WILL NOT BE ADVERSELY AFFECTED BY +10% HEATER
VOLTAGE VARIATION, BUT WHEN THE APPLICATION CAN PROVIDE A CLOSER CONTROL OF HEATER
VOLTAGE, AN IMPROVEMENT IN RELIABILITY WILL BE REALIZED.

=

7. PLATE AND SCREEN SUPPLY VOLTAGES SHOULD NOT EXCEED THESE VALUES UNDER ANY CIRCUM-
STANCES.
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 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 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 0.1ptAde GRID CURRENT.
10. THE SIGNAL SHALL BE COUPLED THROUGH A 1jif CONDENSER AND SHALL HAVE A SOURCE IMPEDENCE
OF APPROXIMATELY 500 OHMS.
E,=0 Volts I T4WA ]
B e Ef = 1.25 Volts DC 1|
1 Eoe=
/'/ 0.5 £5 = 6lhsVolits
3 s el
/ P
/ =10
—
—— T
A =35
@ [/ A
(o4
. —ly
< v =20
= /(/ ;
=
= / — =25
= /
w -3.0
5 / 3
CeR L =3.5
y// -4.0
// -5.0
6.0
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0
0 50 100 150 200
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POIMTED 1N U 5. AL

)

TENTATIVE DATA e
cEaEEEE
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PRINTED IN V. 8. 4.

TENTATIVE DATA IU4WA

- TUNG-SOL -
PENTODE
H%';. MINIATURE TYPE
MAX.
3
S EATER
MAX. H
T-5% -
2g
MAX.
ANY MOUNTING POSITION
S BOTTOM VIEW
MINIATURE BUTTON
GLASS BULB 7 PIN BASE
6AR
THE 1U4WA 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 V IBRATIONAL 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. NOTES NOTE4  MAX.  UNITS
HEATER VOLTAGE (NOTE 6) Ef: 1.00 1.25 125 1.50 Vdc
PLATE VOLTAGE (NOTE 7) Eb: L 90 90 135 vde
GRID VOLTAGE Ect: e 0 B Vdc
GRID VOLTAGE #2 (NOTE 7) Ec2: e 90 90 135 Vde
PLATE DISSIPATION Pp: S L S WATTS
GRID #2 DISSIPATION Pg2: S L S e 0Ok WATTS
GRID RESISTANCE Rg(1): S Ve e e s et MEG.
TRANSCONDUCTANCE Sm: B liga e s 000" 5Lt HMHOS
PLATE CURRENT ib1: = 5 et mAdc
CATHODE CURRENT Ik B e e mAdc
CONTINUED ON FOLLOWING PAGE
5o r
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ITUu4awa TENTATIVE DATA
f TUNG-SOL e

CONTINUED FROM PRECEDING PAGE

CHARACTERISTICS AND QUALITY CONTROL'I

AQL MIL E -1 MIL-E -
TEST % SYMBOL MIN. LAL BOG. UAL MAX. ALD UNITS

MEASUREMENTS ACCEPTANCE
TESTS PART 1
COMBINED AQL=1.0 % EXCLUDING MECH. AND INOPERATIVES
GRID CURRENT (1):
Eb=Ec2=135 Vdc;

Ec1=-2.0 Vdc 0.65 lct: 0 - -—— ——— -1.0 -—- pAdc
PLATE CURRENT (1): 0.65 Ibi: 10 === —== ——— 21 -—— mAdc
SCREEN GRID CURRENT:  0.65 lc2: 028 ~--- --—= -—— 062 --- mAdc
TRANSCONDUCTANCE (1): 0.65 Sm(1): 720 —--— ——— ——— 1080 —-— pMHOS
NOISE AND MICROPHONICS:

Ebb=Ecc2=90 Vdc:

Ecal=10.0mVac;Rp=
1.0 MEG.; Rg2=4.7 MEG;

Cg2=0.1 pf 0.65 EB: S e R SR S e b e =R T §
CONTINUITY AND SHORTS:
(INOPERATIVES) [T e e el e o e

MECHANICAL.:
(ENVELOPE OUTLINE

6-2) St S R S e el AT S

MEASUREMEN TS ACCEPTANCE
TESTS« -PART 2

INSULATION OF ELECTRODES:
g-all==100 Vdc 30 Rg-all: 100 e e O 2L MEG:
p-all=—100Vdc e Rp-all: 100 rertp e S ORGP S Gt EMEG

PLATE CURRENT(2):

Ec1=-4.5 Vdc 6.5 Ib: 0 ——— === ——= 30 --—- pAdc
TRANSCONDUCTANCE (2):

Ef= 1.0 Vdc 6.5 Sm(2): 6100 o T ST 1080 s -uMHOS
FILAMENT CURRENT: 6.5 If: T e R e SR sy
CAPACITANCE: Cglp: e SRl s R S R« W0 7 S fipk
CAPACITANCE SQB'%D 6.5 Cin: Sl e e R VOt T
CAPACITANCE Cout: 567 me am e st G e = e

VIBRATION (1):

Rp=10,000 OHMS;

40 cps;15 g 6.5 Ep: - —_—— m—— ——— 10 —--- mVac
VIBRATION (2):

£=50 cps-3500 cps;

Rp=10,000 OHMS

(NOTE 8) 6.5 Ep(2): —_— —_—— ——— ——— 15 ——— mVac

DEGRADATION RATE

ACCEPTANCE TESTS

SHOCK::

HAMMER ANGLE=30°

(NOTE 2) —_— - == ——— = e e e gt
FATIGUE:

G=2.5; F=25cps MIN;

60 cps MAX; FIXED

FREQUENCY

(NOTE 3) 6.5 - —_— fmm | e e - e e e

CONTINUED ON FOLLOWING PAGE




PANTEO 1N V. 8. A

TENTATIVE DATA

r

IUu4wa

TUNG-SOL ~
CONTINUED FROM PRECEDING PAGE
CHARACTERISTICS AND QUALITY CONTROL! ; cont'd.
AQL  MIL-E-1 MIL-E-1
TEST % SYMBOL MIN LAL BOG. UAL MAX. ALD UNITS
DEGRADATION RATE COMBINED AQL=1,0% EXCLUDINGMECH. AND INOPERATIVES
ACCEPTANCE TESTS (CONT'D.)

POST SHOOK AND FATIGUE

TEST END POINTS:

TRANSCONDUCTANCE (1) —_— Sm: 540 —=- ——= === === ——— }MHOS
VIBRATION —_— Ep: —_—— ——— e R R P e TN O

MINIATURE TUBE BASE STRAIN: ===  —-=  —oe  —oe mmm mme o mmm e

GLASS STRAIN
(THERMAL SHOCK): 2.5 B T

ALLOWABLE DEF.
PER CHARACTER.
ok COMB. AQL MIL-E-1 MIN. MAX. MILE-l
SAMP . SAMP.. % SYM. UNITS
ACCEPTANCE LIFE TESTS
INTERMITTENT LIFE TEST:
Ef=1.25 Vdc; OR Vac WITH
EQUIVALENT BIAS;
GROUP A —_—— —_— —_—— 500 —_——— HOURS

INTERMITTENT LIFE TEST

END POINTS:

TRANSCONDUCTANCE (1) - —==  ——— 5m(1):540 ~=—=  pMHOS
GRID CURRENT —-—— e e PN et S0 pAde
NOTES

1. CHARACTERISTICS, QUALITY CONTROL PROCEDURES, AND INSPECTION LEVELS ARE MADE ACCORDING
TO THE APPROPRIATE PARAGRAPHS OF MIL-E-1, AND MIL-STD-105A.

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 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 ¥10% 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 MIL-E-l 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-OFF FREQUENCY OF 3500 CPs.
THE TOTAL TIME OF SWEEP SHALL NOT BE LESS THAN ONE (1) MINUTE.

ko =
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IU4WA TENTATIVE DATA

| U4WA
E.,=0 Volts Be o= 1205 Veltis 00
Eco =+ 90 Volts
et
1.5 =
I -0.5
2
e Ve =10
=
5 g
= % o
= -1.5
=
< 0.5 /,
= -2.0
-2.5
=
0 | ;
0 50 100 150 200
PLATE VOLTS
| U4WA P @ B
Er= 1:25-Volts DC 7 = B
B = 00 Wolts vz 4 e =
Ei.= 90 Volis v 1.5 £ 750 &
g e - / = F L
C';cz e / T4 = 2
T e e 74 i O
P / ~ =
7 o ==
/ = Y e
= S 500 =
1.0 = —
b4 /V a o =
= =
P d = St
ya o =2
7 ° S
/7/ /'/ s § ]
+ , 0.5 = 250 £
r ; S
) + a =
P = —
Pl 1 —T =]
&+ - Lt ]
0 0 et
-4 -3 = -1 0 B
GRID #1 VOLTS e




PRIMTED IN U 8. a.

TENTATIVE DATA IUSWA

¢ TUNG-SOL

DIODE PENTODE
MINIATURE TYPE

HEATER

ANY MOUNTING POSITION

BOTTOM VIEW
MINIATURE BUTTON
GLASS BULB 7 PIN BASE

6BW

THE 1USWA 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 1USWA 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- PFER:
MIL-E-1 DES.  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 Eci: i 0 0 0 Vdc
GRID VOLTAGE #2 (NOTE 7) Ec2: L 67.5 67.5 100 vde
PLATE DISSIPATION Pp: = o e 0.13 WATTS
GRID #2 DISSIPATION Pg2: et cEe S 0.035 WATTS
GRID RESISTANCE Rg(1): S o s 2.0 MEG.
TRANSCONDUCTANCE Sm: e == 650 S 1MHOS
PLATE CURRENT Ib1: = £ 1c S mAdc
CATHODE CURRENT Ik: S S=s — 5.0 mAdc
DIODE CURRENT lib: T — s 250 pAde
CONTINUED ON FOLLOWING PAGE
s L
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IUSWA TENTATIVE DATA
r TUNG-SOL =

CONTINUED FROM PRECEDING PAGE

CHARACTERISTICS AND QUALITY CONTROL]

AQL  MIL-E-l MIL-E-1
LE ST, % SYMBOL  MIN. LAL BOG UAL MAX ALD UNITS

MEASUREMENTS ACCEPTANCE

TESTS PART 1
COMBINED AQL=1.0% EXCLUDING MECH. AND INOPERATIVES.

GRID CURRENT (1):
Eb=Ec2=90Vdc;

Ec1=-2.5 Vdc 0.65 Ict: oF it Sl e le i S ade
PLATE CURRENT (1): 0.65 Ibi: Jes s i S D R Ade
SCREEN GRID CURRENT:  0.65 Ic(2): 024 -——— ——— -—— 056 --- mAdc
TRANSCONDUCTANCE (1):

Ef=1.0 Vdc 0,65 Sm(1) = F8800 ot s urdE o LT e el AHOS

AC AMPLIF ICATION:
Ebb=Ecc2=45 Vdc;
Rg2=2.0 MEG; Rgi=
10 MEG.; Rp=0.5MEG.;
Esig=0.2 Vac;0.1uf
BETWEEN G2 &-F 0.65 Ep: 6.5 < ——m= immem—e  aea o Vac

EMISSION (DIODE)
Eib=10 Vdc 0.65 Lis: 05 —-=-= —== —== ——— ——— mAdc

NOISE AND MICROPHONICS:
Ebb=Ecc2=135 Vdc;
Ecal=10.0 mVac; Rp=
1.0 MEG.; Cg2=0.1 pf;
Ec1=0; RpOF DIODE =
2 MEG. TO GROUND.
COUPLE PLATE OF
DIODE TO G1 THROUGH
A 0.1uf CAPACITOR;
Rg1=1.5 MEG.; Rgy=0.1uf

(NOTE 9, 10) 065 - aisi it SR N e TR e Eank e o
CONTINUITY AND SHORTS:
(INOPERATIVES) o B e R R T e e AR A R

MECHANICAL :
ENVELOPE OUTLINE

(6-2) —_— ——— S e O S S S e S

MEASUREMENTS ACCEPTANCE
TESTS, PART 2

INSULATION OF ELEC-

TRODES:

g1-all=—100 Vdc Rg-all: 100 S e s LS o MEG!
p-all==100 Vdc &0 Rp-all: 100 NS R T Ll R T MEG:
TRANSCONDUCTANCE (2): 6.5 ~ Sm: 525 —_— —_—— ——— 775 -~-- pMHOS
FILAMENT CURRENT: 6.5 |If: B i e s 86 =i mA
VIBRATION (1):

Rp=10,000 OHMS; F =

40 cps; G=15 6.5 Ep(1): B 10 —--— mVac
VIBRATION (2):

F=50 cps-3500 cps;

Rp=10,000 OHMS

(NOTE 8) 6:5 _Ep(2)t _—— m—— e P57 ki IV BC

CONTINUED ON FOLLOWING PAGE
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TENTATIVE DATA

r

L

IUSWA

TUNG-SOL

CONTINUED FROM PRECEDING PAGE

CHARACTERISTICS AND QUALITY CONTROL TESTS! - cont'd.

TEST

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:
TRANSCONDUCTANCE (2):
VIBRATION (1):

DIODE EMISSION

MINIATURE TUBE BASE STRAIN:

GLASS STRAIN
(THERMAL SHOCK):

TEST

ACCEPTANCE LIFE TESTS

INTERMIT TENT LIFE
TEST:

Ef=1.25 Vdc OR Vac

WITH EQUIVALENT

BIAS, GROUP A
INTERMITTENT LIFE TEST
END POINTS:

TRANSCONDUCTANCE (2)

OR AC AMPLIF ICATION

EMISSION (DIODE)

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

COMBINED AQL =1.0% EXCLUDING MECH. AND INOPERATIVES

AQL MIL-E-1
% SYMBOL MIN LAL
6,5 - _— ——

BOG

PEEEGE 450 e i
3 EP: Ao o g S e
lis: 0.2 o M

25 -—-—-— s e A o e i

ALLOW. DEF.

PER CHARAC.

Ist COMB. AQL MIL-E-1
SAMP.  SAMP. % SYMBOL MIN
2 At =t 500

——— Sm(2): 450
Ep: 5.0
o — ——  lis: 0.2

NOTES

TO THE APPROPRIATE PARAGRAPH OF MIL-E-1, AND MIL-STD-105A.

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 EX-

PECTED.

CONTINUED ON FOLLOWING PAGE

MIL-E-1
UAL MAX ALD UNITS

MAX.

UNITS

pMHOS

MIL-E-1

HOURS

mAdc

e

TUNG-SOL ELECTRIC INC.,

ELECTRON TUBE DIVISION,

BLOOMFIELD, NEW JERSEY, U.S.A.,

SEPTEMBER 1, 1960

PLATE #5971



IUSWA TENTATIVE DATA
r TUNG-SOL S

CONTINUED FROM PRECEDING PAGE

NOTES
CONT'D.

THESE NORMAL TEST CONDITIONS ARE USED FOR ALL CHARACTERISTICS UNLESS OTHERWISE STATED
UNDER THE INDIVIDUAL TEST ITEM.

FOR MOST APPLICATIONS THE PERFORMANCE WILL NOT BE ADVERSELY AFFECTED BY *10% HEATER
VOLTAGE VARIATION, BUT WHEN THE APPLICATION CAN PROVIDE A CLOSER CONTROL OF HEATER
VOLTAGE, AN IMPROVEMENT IN RELIABILITY WILL BE REALIZED.

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 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 FOLLOWS
THE LOAD RESISTOROF 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. TUBES SHALL BE SO SHIELDED THAT OPERATOR PROXIMITY OR MOVEMENT WILL NOT AFFECT OUTPUT
READINGS.

THE REJECTION LEVEL SHALL BE SET AT THE VU METER READING OBTAINED DURING CALIBRATION.

- o
REEmEmaEg
| USWA
Ef = 1.25 Volts DC
EcoT 67.5 Volts
2.0
P
- 1§ =
=
pre ) -0.5
- =
= 40
. | 1 |
w > -1.5
5 JAEB=T I
2 AV -2.0
7.4 —— | |
0.5
y -2.5
- | B
/4" -3.0
= ==
-4.0
0 | R
0 25 50 75 100 125
PLATE VOLTS
NEEEREE RS DE R Y I MEE S TR EE)
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TENTATIVE

DATA

IUSWA

EREREEEEEEE L
1USWA A
4
Ef = 1.25 Volts DC 4
Ep = 67.5 Volts Ya
Ecy” 67.5 Volts —+4 500
- /
_____ G ‘/
— — — e 7
o
2 2.0 ! 400 2
& I S
= ' =
= S
E % =
R 5
= 1.5 ; 7 300 2
S / 7 ¢
-l
= g 5
21.0 i N zooé
= 5
% [ =
e / v &
< o 4
— 0.5 % +—100
= 7 = \ L~
| Y A —T
:: Ed = 4
il ——=
o 0 —g et =1
=8 -4 3 -2 2y 0°
GRID #1 VOLTS
EEEFEEEEREE TR R R iR ]
pes iy
. 52
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TENTATIVE DATA 1Zz2
( TUNG-SOL ——

DIODE
MINIATURE TYPE

A FILAMENT
254 1.25t5% VOLTS 0.265 AMP.
| | 247
T-55
AC OR DC
270"
MAX.
215 ANY MOUNTING POSITION
0l BOTTOM V IEW
LQTS: ] MINIATURE BUTTON
MAX. 7 PIN BASE
GLASS BULB

THE 172 IS 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 172, THIS TUBE IS EXPECIALLY ADAPTABLE TO COMPACT AND PORTABLE

EQUIPMENT.
MAXIMUM RATINGS
MAX IMUM PEAK INVERSE PLATE VOLTAGE 15 000 VOLTS
MAX IMUM STEADY STATE PEAK PLATE CURRENT 8.5 MA .
MAXIMUM DC OUTPUT CURRENT 1.5 MA.
MAX IMUM SUPPLY VOLTAGE FREQUENCY 200 KCYCLES
MAX IMUM ALTITUDE FOR FULL RATINGS 10 000 FEET
MINIMUM SUPPLY SOURCE IMPEDANCE (AT EPX =45 KV) 3C0 000 OHMS
ELECTRICAL DATA
FILAMENT VOLTAGE 1.26t5% VOLTS
FILAMENT CURRENT 0.265 AMP .
TUBE VOLTAGE DROP AT 4.5 MA. (APPROX.) 18 VOLTS
TUBE VOLTAGE DROP AT 8.5 MA. (APPROX.) 125 VOLTS
MINIMUM FILAMENT HEATING TIME 0 SECONDS
CONTINUED ON FOLLOWING PAGE
2 =
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1Z2 TENTATIVE DATA
r TUNG-SOL -

CONTINUED FROM PRECEDING PAGE

MECHANICAL DATA

MOUNT ING POSITION ANY
MAX IMUM OVERALL LENGTH 970 INCHES
SEATED LENGTH 2.54 10 2,47 INCHES
MAX IMUM DIAMETER 0.75 INCHES
BULB 02
CAP SKIRTED MINIATURE
BASE MINIATURE BUTTON 7 PIN
MAX IMUM WEIGHT (NET) 0.5 OUNCES

TYPICAL CIRCUIT VALUES
Ry =

:

rms [
R
L L

Erms Rs Ry € Edc ldc
KILOVOLTS | MEGOHMS | MEGOHMS mfd KILOVOLTS | MILL IAMPS
5.3 0.44 278. .012 4,15 1.5
5.3 0.3 45 .024 6.8 | 0.155




TENTATIVE DATA 122

PAINTED 1IN V. 8. A.

)

122
Ee= 1.25 Volts
15
w
i i
& Fe = 1.38
= L —— {etl
= = ol
=10 o g =425
= // R
= v i
oc
s )4
w
[=]
=)
= /
b LA
0 /]
1] 50 100 150 200 250 300
DC ANODE VOLTAGE (VOLTS)
i{ BEEEREED
{ 122
Ef = 1.25 Volts
— %, 300 BuEs =
—— W
= N B
| | 'S |
o
S
:l = 200}
o b
=
w
£
L 3100
T =
| | | =
w
BRI
bLs 7
(8 o
e 0 1.0 1.2 1.3 1.4 1.5 1.6 i
FILAMENT VOLTAGE (VOLTS) E
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TENTATIVE DATA 2D21IW
TUNG-SOL
THYRATRON
o
4
MAX | HEATER
B 6.3t10% VOLTS  0.600 AMP.
7
(i
M:& 2._ AC OR DC
B
"y ANY MOUNTING POSITION
WUl l
) BOTTOM VIEW
GLASS BULB MINIATURE BUTTON

7 PIN BASE
T8N

THE 2D21W IS A RUGGEDIZED, XENON FILLED, FOUR ELECTRODE THYRATRON W!TH
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
HKGH IMPACT SHOCKS AND VIBRATION. [T HAS FOUND WIDE USAGE AS A SWITCHING
TUBE, AS A PULSE MODULATOR, AND IN GRID CONIROLLED 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 VOLTAGE?

6.3+10% VOLTS
HEATER CURRENT (Ef 6.3 VOLTS) 0.600 AMP .
MINIMUM CATHODE HEATING TIME 10: SECONDS
ANODE TO CONTROL GRID CAPACITANCE 0.026 JLLF ARADS
CONTROL GRID TO CATHODE (&SHIELD GRID) CAPACITANCE 2 M4LF ARADS
ANODE TO CATHODE (&SHIELD GRID) CAPACITANCE 150 HULFARADS
DE—IONIZATION TIME, APPROX. (SHIELD TIED TO CATHODE)

WITH GRID VOLTS ==400,GRID RES.Z41000K)

ANODE VOLTS =425,ANODE CUR. =O.41AMPS. 35 LSECONDS

WITH GRID VOLTS™—4Q, GRID RES.Z41000K)

ANODE VOLTS =425, ANODE CUR.- O.4 AMPS. 75 LSECONDS
IONIZATION TIME, APPROX. 0.5 MSECONDS
ANODE VOLTAGE DROP, APPROX. 8 VOLTS
MAX IMUM CRITICAL GRID CURRENT (AT Epp=460V, RMS) 0.5 HKAMPS.
A"‘101, ~-5% IN PULSE MODULATOR SERVICE.

CONTINUED ON FOLLOWING PAGE
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2D21W TENTATIVE DATA

CONTINUED FROM PRECEDING PAGE

MECHANICAL DATA

MAX IMUM SHOCK RATING 720 G
MOUNTING POSITION ANY

MAX IMUM OVERALL LENGTH 2.13 INCHES
MAX IMUM SEATED LENGTH 1.88 INCHES
MAX IMUM D IAMETER 0.75 INCHES
BULB T—5 4/2

BASE MINIATURE BUTTON 7 PIN

WE IGHT (NET) 0.5 OUNCES

RATINGS

ABSOLUTE VALUES

RELAY & GRID
CONTROLLED PULSE
RECTIFIER MODULATOR
SERVICE SERV ICE
MAX IMUM PEAK ANODE VOLTAGE
INVERSE 1300 100 VOLTS
FORWARD 650 500 VOLTS
MAX IMUM CATHODE CURRENT
PEAK 0.5 10. AMPS .
AVERAGE 100. 10. MA.
SURGE (MAX.DURATION O.4 SECONDS) 104 —_ AMPS .
MAX IMUM AVERAGE TIME 50 — SECONDS
MAX IMUM NEGATIVE CONTROL GRID VOLTAGE
BEFORE CONDUCTION =100 =100 VOLTS
DURING CONDUCTION (AVERAGED OVER
30 SEC. MAX.) -10 -10 VOLTS
MAX IMUM POSITIVE CONTROL GRID CURRENT .
AVERAGE 10 — MA .
PEAK —_— 20 MA.
MAX IMUM NEGATIVE SHIELD GRID VOLTAGE
BEFORE CONDUCTION -100 =50 VOLTS
DURING CONDUCTION (AVERAGED OVER
30 SEC. MAX.) =16 =10 VOLTS
MAX IMUM POSITIVE SHIELD GRID CURRENT
AVERAGE 10 — MA .
PEAK — 20 MA .
MAX IMUM FREQUENCY —— 500 PPS.
MAX IMUM PULSE TIME - ] HSECONDS
MAX IMUM RATE OF RISE (AMPS. PER WSECOND) S 100
MAX IMUM HEATER CATHODE VOLTAGE
HEATER<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>