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BELL SYSTEM PRACTICES SECTION AB46.403A

Transmission Engineering Data Issue 2, September 1950
Vacuum Tube Data A.T.&T. Co. Standard

PENTODE
MINIATURE Western Electric

DESCRIPTION

The 6AK5/403A* is a 7-pin miniature pentede having an indirectly heated cathode. It is
designed for use in amplifier circuits at high and ultra high frequencies.

CHARACTERISTICS

Heater Voltage . . . . . . . . . . . . . . . 6.3 volts

Plate Current . . E, = E.s = 120 volts; .. 7.5 milliamperes
Transconductance . Cathode-Bias Resistor = 200 ochms } . . 5000 micromhos

ELECTRON TUBE DATA SHEET

FILE: MINIATURE SECTION
1148 403A°

PENTODE
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GENERAL CHARACTERISTICS

ELECTRICAL DATA

Heater Voltage, A-CorD-C. . . . . . . . . . . . . 6.3 volts
Heater Current . . . . . . . . . . . . . ... 175 milliamperes
Direct Interelectrode Capacitances . . . . without with
external shield external shield
(RMA #316)

Grid to Plate (maximum) . . . . . 019 %010 uuf

Input . . . . . . . . . . . 3.9 *4.0 uuf

Output. . . . . . . . . . . 20 *29 unf

MECHANICAL DATA

Cathode . . . . . . . . . . . .00 Coated Unipotential
Bulb. . . . . . . . . . ... TS84

Base . . . . . . . .. .0 L0 0L s Miniature Button 7-pin
Mounting Posidon . . . . . . . . . . . . . . . Any

Dimensions and pin connections shown in outline drawing on Page 4

MAXIMUM RATINGS, Design-Center Values

Plate Voltage . . . . . . . . . . . . . . . . . 180 volts
Screen Grid Voltage . . . . . . . . . . . . . . . 140 volts

Plate Dissipation . . . . . . . . . . . . . . . . 1.7 watts
Sereen Grid Dissipation . . . . . . . . . . . . . . 0.5 watt
Cathode Current . . . . . . . . . . . . . . .. 18 milliamperes
Heater-Cathode Voltage . . . . . . . . . . . . . . 9 volts

Bulb Temperatare. . . . . . . . . . . . . .. 120 centigrade

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS — CLASS A; AMPLIFIER

Plate Voltage . . . . . . . . . . . . 120 150 180 volts
Screen Grid Voltage . . . . . . . . . . 120 140 120 volts
Cathode-Bias Resistor . . . . . . . . . 200 330 200 ohms
Plate Current. . . . . . . . . . . . 75 6.6 7.7 milliamperes
Screen Grid Current, . . . . . . . . . 25 2.1 24 milliamperes .
Plate Resistance . . . . . . . . . . . 0.30 0.40 045 megohm |
Transconduetance . . . . . . . . . . S000 4500 5100 micromhos
Grid Voltage, Approximate, for
Plate Current of 10 Microamperes . . . . . —6.8 —7.8 —6.9 volts

*External shield connected to cathode pins 2 and 7.



PAGE 3 -~ 6AK5/403A

6 1 T7 8
14 /1Y 0
Er—6.3 VOLTS [ 1 /1) & 7 Ef=6.3 VOLTS
i Vi
o 12 | : ¢
i Ep=E,=150/ | |/ 4
120f z
§ 10 aAcay Y
= /| sof Z
=
z s /1 =, / /
. { [ 1) o = /
: mymy AR /
y
& 71 /71 71/ 2 / |/
S 70077 177 & B=E=150/ 120/ 90/| eof
z /
< AvANAN & yAD AV AY,
* 2 5 4 7 r/ a 1 /// /// 1/ /
//// / ,/ WEa LA /////
0 L ,—/ =/ 0 b *—-/ e,
6 -5 -4 -3 -2 -1 0 -6 -5 -4 -3 -2 -1 0
CONTROL GRID VOLTAGE CONTROL GRID VOLTAGE
¥l g=6avorrs | | | | | | Sle=eavors | | | | |
SCREEN GRID VOLTAGE=120 VOLTS . SCREEN GRID VOLTAGE=120 VOLTS
4 — 7
2 i 2
Ee,=—1
g n g 3 : s
3 / 3 \
E 10 / = 5 \\
= N
= =z [ Ee,=—1—
z =
e 8 in 4
E et -2 5
g 6 / 5 3 A
= a o
() E [ —— —
4 o 2 ~
3 . s X
ol I -4 ]
2 a2 ™ -3
[y
— —4 -4
0 40 80 120 160 200 240 0 4 80 120 160 200 240
PLATE VOLTAGE PLATE VOLTAGE

ELECTRON TUBE DATA SHEET
Flll;g MINIATURE SECTION
11-



BELL SYSTEM PRACTICES SECTION AB46.403B
Transmission Engineering Data Issue 3, September 1962

Electron Tube Data A.T. & T. Co. Standard

g Ty

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 403 B ELECTRON TUBE

DESCRI FTION

The 403B is a 7 pin miniature pentode with an indirectly heated cathode. It is
designed for use in amplifier circuits at high and ultra high frequencies.

CHARACTERISTICS

Heater vVoltage . . _ . . . . . . . . . . . . . .« . . . oL 6.3 volts
Plate Current E, = E,9 = 120 volts; e e 7.5 milliamperes
Transconductance Cathode Bias Resistor = 200 ohms 5000 micromhos

FILE: MINIATURE SECTICN

(:) American Telephone and Telegraph Company 1962

403 B
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GENERAL CHARACTERISTICS

Electrical Data

Heater Voltage, A-C or D-C (Note 1).
Heater Current. . . .
Direct Interelectrode Capa01tances .

Grid to Plate (maximum) . . .
Input: g1 to (h+k+g2+g3+i.s.).
Qutput: p to (h+k+g2+g3+i.s.).

Mechanical Data

Cathode

Bulb

Base’

Mounting Position

6.3 volts
e 150 mwmilliamperes
. .without with
external shield external shield
(JEDEC #316)

. 019 *. 010 uuf

3.9 *4.0 uuf

2.0 * 2.9 uuf

Coated Unipotential

Dimensions and pin connections shown in outllne draw1ng on Page 4.

MAXIMUM RATINGS, Absolute System (Note 2)

Plate Voltage .

Screen Grid Voltage
Plate Dissipation
Screen Grid Dissipation.
Cathode Current . .
Heater Cathode Voltage
Bulb Temperature.

Maximum Grid Circuit Resistance
For Fixed Bias . . . .
For Cathode Bias

. T 5%
_ Miniature Button 7 pin
Any .
200 volts
155 volts
1.85 watts .
0.55 watt
20 milliamperes
130 volts
130 centigrade

megohm

1.0
2.0 megohmsl

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS - Class A; Amplifier

Plate Voltage .

Sereen Grid Voltage

Cathode Bias Resistor (Note 3)
Plate Current . . .
Screen Gird Current
Plate Resistance.

Transconductance. R
Grid Voltace, Approx1mate, for
Plate Current of 10 Microamperes.

* External shield connected to cathode pins 2 and 7.

120 150 180 volts
120 140 120 volts .
200 330 200 ohms
7.0 6.6 7.4 milliamperes--s—
2.2 2.1 2.1 milliamperes--—
0.30 0.40 0.45 megohm
5000 4500 5100 micromhos
-6.8 -7.8 -6.9 volts

- @

Note 1: For optimum tube life the heater voltage specified (6.3 volts) should be regulated to 15%.

Note 2: In the ""Absolute System" the maximum ratings specified are limiting values above which the
serviceability of the device may be impaired from the viewpoint of life and satisfactory

performance. Maximum ratings, as such, do not constitute a set of operating conditions and
all values may not, therefore, be attained simultaneously.

Note 3:

-#—TJIndicates a change

Operation with the control grid positive with respect to the cathode is not recommended.



PLATE VOLTAGE

FIG.3

PLATE VOLTAGE
Fi6.4

PAGE 3 -403 B
8
16 l / $
/ =
o4 Ef=6.3 VOLTS / / i 7 E¢= 6.3 VOLTS
e || e
w / / p
g 12 = 6
« Ep=Eg,=150 =
: b Cy / / S
3 ANENi z 5
= | =
[
Z2s 12%/ 7 z 4 Eb=Ec§I501{ // y
z L1 1 £ #1717
P~ / 90 2 120
6 3
% VARVARyAR// o yaway,
> y / / / o I 0
: 4 / 60/ % 2 9
< 1 2 4 / 60
S AL/ s ANA 1A Y
a 2 7 71V w | 7 v 7 7
/ ,/ /Z 5 P ’/ ,/
o =7 T A @ olettls ]
-6 -5 -4 -3 -2 - 0 -6 -5 -4 -3 -2 =| 0O
CONTROL GRID VOLTAGE CONTROL GRID VOLTAGE
FIG. 1 FI16.2
T T T T W T T T T
- E¢=6.3 VOLTS w | E=6.3 voLTS
i *['SCREEN GRID VOLTAGE =120 vOLTS™ W 7I"SCREEN GRID VOLTAGE=120 VOLTS |
14 | | |
m ] 2
; 12 -—-Ecl:-| 5 6
<l V. ___J |
310 4 =5
g / z °[ ]\
z = NG .
- 8 wl — EC|--|
e 3
x 6 o
s % o A~
o / = n -2
w 4 (L)
= -3 >
5 2 [~ | w = ~3
a 7 |4 W -
- x 1,
v
0 |
% 46 8o 120 160 200 240 O 40 80 120 160 200 240



403 B - PAGE 4

3.2 8000
T 1
\ ‘ \ Eb=Ecz=6° .
- 28 & 7000 Ef26.3 VOLTS
x y
© 24 o // 4
E \90 5ssooo y VAV,
= /
z 20—\ \ \\ = 5000 Ep=Eq 2150 / /JA
w 120
S e FCRERH 4 4000 ARVAD &, @
E \150 g / [90 {
w 1.2 \ S 3000 /
: \WAVELYE) = /
= \NA 3 ADADEY
w 0.8 0 2000 AN SWEY, :
5 NAVELNA' 2 yAMymyimyi ;
L4
% 0.4|-g;263 voLTS N £ tooo ,/ / / / :
b %ﬁ f/ // 4
0 0
-6 -5 -4 -3 -2 ~-1 0 -6 -5 -4 -3 -2 -1 O
CONTROL GRID VOLTAGE CONTROL GRID VOLTAGE
F1G.5 FiG.6 .

—=l 750"MAX.}w— —MEASURED AT 438"
A.
DIA. ON BULB HEATER
PLATE
HEATER
CATHODE SUPPRESSOR SCREEN GRID
1.500" TS3 GRID AND INTERNAL
MAX. BULB SHIELD
L1} + (L]
1.750" 1125 =.094 NUMERALS ARE FOR .
MAX. CONTROL GRID REFERENCE ONLY
CATHODE SUPPRESSOR GRID
AND INTERNAL SHIELD
xr
E7-1 MINATURE VIEW A-A
AL J A BUTTON 7-PIN BASE

A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
and Telegraph Company and the Western Electric Company.

PRINTED IN U.S.A.



6AKS5/403A — PAGE 4

LT L1 T T
. \lt’i;O \‘1!20 \\90 '60=Eb=ifc, 7000 Ef=6.3! VOLTS |
e VT 11 % muyaa
24 l = 6000 ; /‘
§ \ ' \ \ & E,=E.=150 / f /
2 20— : Z 5000 =120/ 129/ 50/ 6o/
A N : waviaiy,
< N \. \ < / / /
: LN : avim
2 g2 : D 3000 AWavi
2 NN A | 2 [/
k08 \\ hY \ I\ 'gzooo /. [l [
3 ANVEW : 77/ 77
04 N E oo A A L[
E=63 VOLTS NN A 1T/ U/
N ¢
06 5 4 3 2z -1 0 M e l 0 !
-6 -5 -4 -3 -2 - % -5 -4 -3 -2 -1 ;
CONTROL GRID VOLTAGE CONTROL GRID VOLTAGE i
3 I
- 4MAX.-—! ‘—gﬁxxggfgo AT 5 DIA.
T
| | N
.
| 1 max. T5% e,
- BULB 532
12 MAX
SN
UU U LM * E7-1 MINIATURE
BUTTON 7-PIN BASE
HEATER PLATE

———

3 .}!{5
CATHODE, SUPPRESSOR GRID 2 G L5 SCREEN GRID
AND INTERNAL SHIELD )
i g7
]

CATHODE, SUPPRESSOR GRID
AND INTERNAL SHIELD

CONTROL GRID

Western Electric

A development of Bell Telephone Laboratories, the research laboratories of the
American Telephone and Telegraph Company and the Western Electric Company.

1.]-50-4 PRINTED IN U. §. A, T-2684



Vacuum Tube

ADVANCE ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 5847/404A ELECTRON TUBE

5847 /404 A

x| CupR MINIATURE
NO CONNECTION :,Einq".C>[>IE

GATHODE, SuPPRESSOR
GRID & UPPER INTERNAL
SHIELD.
PLATE
T64 E
. nearena wower /4 . CONNEGTION
st 1S2dy  INTERNAL SWiE i O GONN
NO CONNECT SREEN GRID

I -

DESCRIPTION

This tute is a miniature pentode of the unipctential cathode type. |t is designed for use
in high-gain amplifiers at high and ultra-high frequencies.

MAXIMUM RATINGS (Design Center Values)

Plate VOltage ceveevsessenessssossossssassasssosessssssssassoncasnsce 180 volts
Screen-Grid VOltage covecessecsccsoossasssassssssnssessasasssasaanss 150 volts
Plate DissSipation ceeeceecsscosscsnssssscovossaenoscsassssssscsanssnns 3 watts
Screen-Grid Dissipation seeeeecsrsessseesenssstcsossssanssccnsonscns 0.75 watt
Cathode CUFrent .ueveesseeocsecosscsesneasssscsessassossnnssssansanes 35 milliamperes
Heater-Cathode VOltage «eceeueseeccessnesensessosesrsossscacansasanns 50 volts
Grid Resistance .veesesvccoesas cesesessececsceacscens 0.1l megohm
Bulb Temperature coeceeecensans Cetececncranesetanans 120° Centigrade
GENERAL CHARACTERISTICS
ELECTRICAL DATA
Heater Voltage, A-C or D-C ...ierveeccescccsercscersscssancsccsannns 8.3 volts
Heater CUrrent voeecsesessccrssccssessnsscsasassessossssasasscsaassssss 300 milliamperes
Direct Interelectrode Capacitances ...coceune teeeaens Wi thout With
External External
Shield Shield
: (RMA #315)
Grid tc Plate, Maximum ..eeenieeeosnnecncnanannns .05 0u puf
INPUL v iveeeennecsantccasnannas cveccons cecsaenne 7.0 7.1 up f
OULPUL ccveeeveeessrsessoceanscccscossannnasonnns 2.5 2.9 puf

MECHANICAL DATA

Coated Unipectential

T6~1/2

cee ‘e .. . .. Small Button, 9-pin
Mounting Posotnon t e seeececrseseseteneecta sttt entssn st escataanns Any
OPERATING CONDITIONS AND CHARACTERISTICS

*

Plate Supply Voltage . . ..ivevivescsnnronnsssnsenessocennas 150 16C vclts
Screen-Grid Supply Voltage ... 150 160 volts
Control Grid Voltage s.v..vvevesvessoncsncenonsnasssannens .. 0 +8.5 volts
Plate Current coveeeosesosocicocoosssconasosssonssscnssesanes i3 I3 milliamperes
Screen-Grid CUurrent suuseeeeeessesesseasscssnsssssssensss ves y.5 4.5 milliamperes
Cathode ReSiStOr coveseseeseoasassssesasssossscssconsasasonss 110 600 ohms
TransconduCtancCe seoveseeesesseassssessssssasscsnsesssssaasans 12500 12500 micromhos

*Operating conditions to minimize gain variations due to supply voltage fluctuations.

990
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BELL SYSTEM PRACTICES A_

Transmission Engineering Data
Vacuum Tube Data

SECTION AB 46.405A
Issue 2, January 1950
A.T.&T. Co. Standard

COLD CATHODE Western Electric

DESCRIPTION

The 405A 1s a three-clectrode, inert-gas- apparatus. This tube, because of its small
filled, cold cathode tube for use primarily size, flexible connector leads and ease in
as a relay in communication circuits, It is mounting, may be used to advantage in
also suitable for use in control circuits equipment where space is a factor.

such as in triggering, counting or switching

MAXIMUM RATINGS

Peak Anode Voltage e e e 165 volts
Average Cathode Current . . . . . . . . . . 4 40 milliamperes
Average Life . . . . . . . . . . . . . 10000 10 hours

ELECTRON TUBE DATA SHEET

15-'~‘II§E: COLD CATHODE SECTION 40 5 A
-4

COLD CATHODE



405A — PAGE 2

MAXIMUM RATINGS, Absclute Values

Peak Anode Voltage
Forward .
Inverse

Forward Cathode Current
Peak .
Average .
Averaging Time .

Peak Inverse Anode Current

Ambient Temperature Limits .

ELECTRICAL DATA

165 volts
165 volts

40 milliamperes
15 milliamperes
1 second

1 milliampere

—55 to -85 centigrade

Min. Bogey Max,

Starter Breakdown Voltage* . 67 75 89 volts
Starter Voltage Drop at 10 m:lllamperes 52 60 74 volts
Anode Voltage Drop at 10 milliamperes . 66 75 9 volts
Required Transfer Current at 130 Anode Voits (D C ) 50 . microamperes
Deionization Time, Approximate
Starter Gap 2 ... milliseconds
Main Gap . 8 ... milliseconds
MECHANICAL DATA
Mounting Position Any
Net Weight, Approximate 04 ounce
*Limits apply immediately after tube has conducted current, If tube
has been idle, these values may be as much as 3 volts higher or lower,
— - . T |
L L T T |
ol N\ | TRANSFER CURRENT CHARACTERISTIC '
\ i {TYPICAL)
! I :
w150 | \ | | ‘
[ T \ |
O ! i |
> \'
Z 140 \ .
= : I |
g , I \\, I : I
< 130 i ; |
6 | i \
> :
w120 AN .
=] \ !
o] ; P,
Z )
2 qof : ; \ :
. ' I :
100 ! \\ ;
\
90 ] | | L
0 10 20 30 40 50 60

TRANSFER CURRENT IN MICROAMPERES




PAGE 3 —405A

10000
3 T[]
CURRENT-LIFE CHARACTERISTIC — 4120 | ANODE VOLTAGE V'S ANODE CURRENT
4000 AVERAGE LIFE EXPECTANCY {TYPICAL)
2000 \ - L_
80
2 \ B
D 1000 \ Q
T 800 t Z 40
2 600 \ z
w400 ]
5 \ g o
wd
W
2 200 s
5 g —40
100
W80 X g
0 60 N <4 --gp
40
20 < ~120
10
0 10 20 30 40 50 60 —10 0 +10 +20 +30 +40 +50
CATHODE CURRENT IN MILLIAMPERES, D-C ANODE CURRENT IN MILLIAMPERES
¢_L2 MAX =i
A
#127
- CORD TIP
g APPROX, »r
CATHODE 1"
YELLOW LEAD "*64 APPROX.
_3—‘"
25 MAX —é: |

€ MAX:

E NN

——T
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Westeru Electric

A development of Bell Telephone Laboratories, the research laboratories of the
American Telephone and Telegraph Company and the Western Electric Company.

1-1-50.4 PRINTED IN U. 8. A, T-2631



BELL SYSTEM PRACTICES SECTION AB46.407A
Transmission Engineering Data Issue 3, September 1962
Electron Tube Data A.T.& T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 407A ELECTRON TUBE

DESCRIPTION

The 407A is a 9-pin miniature double triode with separate indirectly heated
cathodes. It is designed for use in amplifier, mixer, oscillator, multivibrator and
clamp circuits. The useful frequency range extends through the VHF range.

CHARACTERISTICS Parallel Series

Heater Voltage . . . . . . . . . . . . . . . . 20 or 40 volts
Plate Current per Section. . . }. Ey = 150 volts {j 8.2 milliamperes
Transconductance per Section. E, = -2.0 volts 5500 micromhos

FILE: MINIATURE SECTION

© American Telephone and Telegraph Company, 1962

-%—Indicates a change 407 A
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GENERAL CHARACTERISTICS

Electrical Data

Heater Voltage, A-C or D-C (Note 1).

Heater Current

Direct interelectrode Capa01tances .

Grid-to-Plate per Section
Input per Section.
Output per Seection
Plate-to-Plate . . .
Plate-to-Plate (maximum) .

Mechanical Data

Parallel Series

20 40 volts
100 50 milliamperes
without with
external shield.external shield
(JEDEC #315)

1.3 * 1.3 uuf

2.2 * 2.3 puf

. 1.0 * 1.3 pnut

. 0.04 **0, 03 gt

. 0,11 **0.10 puf

Cathode Coated unipotential
Bulb . . . TE6%
Base e Small button 9-pin
Mountiag P031t10n e s . Any
Dimensions and pin connectlons shown in 0ut11ne draw1ng on Dage 4

MAXTIMUM RATINGS, Absolute System (Note 2)

™ values are for each section
Plate Voltage. 330 volts
Plate Dissipation 1.6 watts
Plate Current . . 20 milliamperes

Heater Cathode Voltage . 130 volts
Maximum Grid Circuit Resistance for

Fixed Bias 1 megohm
Cathode Bias . 2 mezohm
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS - Class A, Amplifier

Values are for each section

Plate Voltage . 150 150 volts
Grid voltage -2.0 - volts
Cathode Resistor. - 240 ohms
Plate Current . 8.2 8.2 milliamperes
Transconductance. 5500 5500 micromhos
Amplification Factor . . 35 35

Grid Voltage (Approx1mate) for

Plate Current of 10 microamperes -8 - volts

* Pin 5 and external shield (EIA #315) connected to cathode pin of section under test.

Elements of other section grounded.

*x pipn 5 and external shield (EIA #315) comnected to ground with other elements.

—a»=-Indicates a change
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TYPICAL OPERATING CONDITIONS - Class AB; Amplifier

Plate voltage ., . . . . . . . 200 300 volts
Cathode Resistor (Cathodes T1ed Together) . e . . . . 400 300 ohms
Peak A-F Grid-to-Grid voltage. . . . e e e . . . .80 20 volts
Zero Signal Plate Current per Section . . . . . . . . 5.0 4.7 milliamperes
Maximum Signal Plate Current per Section . . . . . . 5.6 6.0 milliamperes
Load Impedance, Plate-to-Plate . . . . . . . . . . 30000 40000 chms
Signal Power Output. . . e e e e e e v . 0.40 0.95 watt
Total Harmonic Distortion Less Than e e e e e e 5 10 per cent
24 T T 11
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20
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For optimum tube life the heater voltage specified (20 or 40 volts) should be regulated
to 15%.

In the "Absolute System the maximum ratings specified are limiting values above which the
serviceability of the device may be impaired from the viewpoint of life and satisfactory
performance. Maximum ratings, as such, do not constitute a set of operating conditions and
all values may not, therefore, be attained simultaneously.
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A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
and Telegraph Company and the Western Electric¢ Company.
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ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 408A ELECTRON TUBE

A‘l
| S

DESCRIPTIGN

The 6028/L08A* is a 7-pin miniature pentode having an indirectly heated cathode.
1t is designed for use in amplifier circuits ut high and ultre high frequencies.
1t is slsc suitable for audio-frequency applications where exceptionally low
microphonic nnise is not a4 requirement.

CLARACTERISTICS

Heater Voltage +« ¢« ¢ & v v 4 v 4 v v v e e e s o s s e e s 20 volts
Plate Current ., | Eb = Ee2 = 120 volts; . 7.5 millisnperes
Transconductance , Catlode-Bias Resistor = 200 chms { 5000 mieromhos

FILE: MIRIATURE SECTION
Igsue 3 1l1-53

408A%
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GENFERAL CHARACTERISTICS
ELECTRICAL DATA

Yeater Voltage, A-C or D-C . . . . . e e e s e e e e e 20 volts

Heater Current . . . . + « ¢« ¢ o & « + + « & . e 50 nilliamperes

Direct Interelecirode Capacitances . . without with
external shield externa# shield
RMA # 316)

Grid to Plate (mazximum) . . . . . . . .019 *,010 uuf
Input . v v 4 4 b i s e e e e e e 3.9 *,.0 uvuf
Qutput . ., . . . . . . . . . e e e 2.0 *2,9 uuf
MECHANICAL DATA
Cathode . . . & & ¢« ¢ v v 4 4 o & s 3 s o« s o« . Coa ted Univotential
BUlb & v v ¢ ¢ v o o 5 s b s e s e s e e e T5 1/2
BaS8 + v 4 & o 2 o o & 5 . 8 o o 2 o+ o4 e w4 v w Hiniature Button 7-pin
Mounting Position . . . + « - < o o ¢ v 4 4 e ANy

Dimensions and pin connections shown in outline drawing on Page 5

Lik] B0 RATINGS, Design-Uenter Values

Plute Voliage . v + v & 4 & & 4 4 o o o o o« 4 o o o = 180 volts
Screen Grid Veltage . . . « ¢« « + ¢« « .+ & e e e e . 140 volts
Plate Dissipation . . . . .« v ¢ 4« s o 0 s s . . e . 1.7 watts
Sereen Grid Dissipation . . . . v 4 v 0 v s h e e 0 . 0.5 watt
Cathode Jurrent . . . « ¢ & & v v v v 0 b e e e e w e 18 milliamperes
Heater-Cathode Yoltagel . . . . . . . . v o v v v .. 120 volts
Bulb Teaperature . . « « « « + « v o &« 2 2 . . e v e e 120°centigruade
Haximum Grid Current Resistance for
Fized Bims . . v v vt v v 4 e e e e e e .« e e s 1.0 megohm
Cethode BiBSs . v v v v & 4 & v o o o o o o o o = o o s 2.0 megohas
TYPICAL GPERATIRG CCNDITIONS AND CHARACTERISTICS - CLASS Aj AMPLIFIER
Plete Voltage . . & v v o o o o o ¢ s s & = & 120 120 volts
Sereen Grid Veltege .« & v & v ¢ 6 o o o o & 120 120 volts
Cathode-Bias Resistor + + + ¢ ¢ ¢ ¢ + 4 o &+ o 200 130 ohms
Peak A-F Grid Voltage .« « o + « » ¢ o a o o o 2.0 1.5 volts
Zero Signal Plete Current . . . . . « .+ « . . Te5 9.4 millismperes
Meximum Signal Plate Current ., . . . . ¢« ¢« o & 7.7 9.2 millianmperes
Zero Signal Screen Grid Current . . .. . . . R.5 3.2 millirmperes
Maximum Signsl Screen Grid Current . . . . . 3.3 3.9 milliesmperes

Flate Resistgnce « « » o o o » o o ¢ s « = & = 0.30 0.25 megohn

Transconductance . « « o« » & « + & o » o » & < 5000 5600 micromhos
Load Resistence . . . v . ¢« ¢« ¢ o = 2 o o o 15000 15C00 obhms
Power Output & 4 & o v v & o 4 s s 0 s e s e 325 265 milliwetts
Total Harmonicz Distortion . .« . « ¢ o « o o = 12 5.5 per cent
Grid Voltage, Approxinate, for

Plste Current of 10 Microamperes . . » - « » ~6.8 -6,.8 volts

* External shield connected to cathode pins 2 end 7.

lote 1. For optimum tube life it ie recommended thet hester-cathode
voltage should not exceed 90 volts.
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PLATE CURRENT IN MILLIAMPERES

PLATE CURRENT IN MILLIAMPERES
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PLATE RESISTANGE IN MEGOHMS

POWER QUTPUT IN MILLIWATTS
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CATHODE, SUPPRESSOR GRID
AND INTERNAL SHIELD

2-K-53-5K
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CONTROL GRID CATHODE, SUPPRESSOR GRID

AND INTERNAL SHIELD

A development of Bell Telephone Laboratories, the research laboratories of the
American Telephone and Telegraph Company snd the Western Electric Company.

PAINTED IN U.5.A. T-26534
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Transmission Engineering and Data Issus 1, May, 1948
AT&TCo Standard

Electron Tube Date ADVANCE ELECTRON TUBE DATA SHEET

WESTERN ELECTRIC 6AS6/409A ELECTRON TUBE _
- Fowi 6AS6/40

caproL:
MINIATURE
. _—T CATHODE PENTODE
% 1 /85 3/32°
X < MEASURED AT
g = 716" DtA.ON BULB
e
SUPPRESSORZ HEATER
GRID
" SCREEN HEATER
J” b PLATE
. E7-1 RMA PROPOSED STANDARD
MINIATURE 7-PIN BUTTON BASE
SIFICATLON

The 6AS56/409A electron tube iz & 7-pin minimture, triple-grid pentode with an indirectly heated cathode.
It is intended for low power applications at high and ultra-high frequenciss. The usual control=grid and
the suppressor-grid cen be used as independent control elementa, The tube is suitable for use in
gated anplifiera, gain controlled amplifiers, delay eircuits, esad mixers.

QUNTING

The dimensions and arrangement of terminal connections are as ashown above. The tube may be
mounted in any pesition.

EATER RATING

Heater wolimge, a-e or d-¢ 6.3 volts
Nominal heater current 0.175 anpere
MAXIMUM RATINGS (Desigp=center values)
Plate voltage 180 volts
Sereea voltiage 140 volts
Positive suppressor voltege 27 volts
Plate dissipation 1.7 watts
Screen dissipation 0.75 watt
Cathode current 18 milliamperes
Heater-cathode voltage 30 volts
Bulb teaperature 120*Centigrade
OPERATING CONDITIONS AND CHARACTERISTICS
Plate woltage 120 120 volts
Screen voltage 120 120 volts
Suppressor voltage -3 0 volts
Grid voltage -2 - 2 volts
Plate current 3.6 5.2 millismperes
. Sereen current 4.8 3.5 millismpeyen
Transconductance, control-grid 1850 3200 umhos
. Transconductance, suppresor-grid 810 470 unhos
CONTROL-CRID PLATE CURRENT CUT-O0FF CHARACTERISTICS SUPPRESSOR-G! [ NT CUT-0 A I8TICS
Plate voltage_ 120  volts Plate woltage 120 120 volts
u Screen voliage 120  volts Screen voltage 120 60 volts
Suppressor voltage 0 wvolts Grid voltage -2 0 volts
Nominel cut-off, control-grid -6 volts Nominal cui-off, suppresser-grid -10 - B volts
. Guaranteed cut-off, control-grid =10 volts Guaranteed cut-off, suppressor-grid -15 =10 volts

INTERELECTRODE CAPACITANCES (With JAN IA No. 314 shield comaected to cathode)
Controd-grid to hester, cathode, screen

and suppressor- grid 3.9 unf
Plate to control-grid 0,01 puf
Plate to hester, cethode,

sereen and suppressor-grid 3.0 wuf

Control-grid to suppressor-grid 0.1 wuf




NORMAL PENTODE CHARACTERISTICS
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SUPPRESSOR ~ GRID CHARACTERISTICS
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o

ELECTRON TUBE DATA, SHEET
WESTERN ELECTRIC 4I0A ELECTRON TUBE

DESCRIPTION

ipgaloctro¥® mercury-vapor thyratron with a negative control
[f™ube is designed for use in controlled rectifier or inverter

........................ 1500 volte
athode Current. . . , . . . . v v v v vt s e e e 8 amperes

PILE:THYRATRON SECTION

(:) American Telephone and Telegraph Company 1962

410A
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MAXIMUM RATINGS, ABSOLUTE YALUES

Peak Anode Voltage
In¥Pers8e .« & v . 4 4 4 4 s 4 s e 4w e s s s e s s s s s oa s s . 1500 volts
Forward . . . ¢ ¢ & 4 4 & 4« 4 e et s e e e s e e s e e s e« 4 1500 volts
Cathode Current
Peak ., . . . ... ... t 4+ s s s s s+ s 4 s e 4 e - s 32 amperes
ATOPAZE + » + 4 ¢ & s e 4 4 e e e a e e e et e e e e e e s 8 amperes
Surge (maximum duration 0.1 seeonmd} . . . . .. ... . ... . 320 amperes
Mveraging Time . . . 4 4 &+ ¢ & o s 2 s o = » s s + + s+ s« « = « 15 seconds
Negative Grid Voltage
Before Conduetion . . .+ v & ¢« &« v &« « 4 ¢ s « o 4 o = ¢ « o « » 500 volts
During Conduetion . . . . . + & &« & i 4 4 i e e e e e e e 10 volts
Positive Grid Current, Averags
{Averaging time = one eyele). . . v & ¢ 4 v 4 e v + . v s s o .« Q.25 ampere
Condensed Mercury Temperature Limits . . . . . . ., . . . +30 to +80 certigrade

ELECTRICAL DATA

Filament Voltage . , . . . . . . . ¢ & v v - .+ 2.37 2.5 2,62 volts

Filament Current at 2.5 wvolts . ., . . . . . . . ==== 18 £l amperes
Filsment Heating Time Required . . . . « . &+ . & 60 ~===  ===- gaconds
Anode to Grid Cepacitanee . . . . . . ¢ v s ¢ & ~w-=- 15  «-<- uuf,
Grid to Filement Capacitance . . . « « & &+ & & ==== 15  «-== uuf.

Deionization Time, Approximatel

Epp=1500 volts;Ip=16 amperes; . « « » o - .+ .
Eoo=-30 volts;TEg=80C;Rg=50000 ohms . . . . } ==~ 1500 ---- microseconds
Epp=500 volts;Ip=16 amperes;: . « + « o + & o«
Eoo=-30 volts;THg=50C;Rg=50000 ohms . . . . } ---- 300 ---- microseconds
Ionization Time, Appreximate )
Epp=100 volts;THge=L0C;Grid Overvoltage=5 vults  ~e.-- 15 ---- microssconds
Bpb=100 volts;THg=80C;Grid Gvervoltage=25 volts ---= 2 ---- mieroseconds
Anode Voltage DropP « « « v ¢ o ¢ ¢ 4 s ¢ o o o s ==== 12 =--- wolts
MECHANICAL DATA
Type of Cooling . . & v v 4 v v 4 v r e h e e e e e e e e e e e Convection

Equilibrium Condensed Mercury Temperature
Rise Above Ambient
At Full load (eppreximate). . . . . 4+ v v 4 ¢ o + o s « o« » « . 28 Centigrads
At No Load (approximate). . . . v v + &+ 4 « « « s « =« « + « « « » 16 Centigrede
Mounting Position . . . .. .. . ... ..., Vertical, filament terminals down

Net Weight, Approximate . . . . . . .+ « + v & « + 4 ¢« s = » » + « 1.8 pounds

1. Deionization time decrsases with an ipereass in nagative grid voltage
or with a decrease in (a) condensed mercury temperature (THg) (b) grid
resistance or {¢) snode current immediately preceding the end of conduction.

2, Ionizaticn time decreasss with an inerease in (a) anode voltage, (b) condensed
mercury temperature (THg) or (c¢) grid overvoltage. Grid overvoltage is defined
as the magnitude by which the applied voltage exceeds, in a positive direction,
the eritical grid voltage value. Critiecal erid voltage is the instantaneous
value of grid voltage at the time when anode current starts to flow,
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TYPICAL CONTROL CHARACTERISTICS
SHADED AREA SHOWS RANGE OF CHARACTERISTICS,
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A development of Bell Telephone Laboratories, the research laboratories of the
American Telephone and Telegraph Company and the Western Electric Company.
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411A

COLD CATHODE

< " CATHODE STARTER CATHODR
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DESCRIPTION

The 41IA is a four-electrode, inert-gas-filled, cold cathode tube for use as a relay.

MAXIMUM RATINGS, Absolute Values

Maximum Peak Voltage, Forward or Inverse

Anode £0 CathOde o..uieuueviinnunennnnneeninnnernnnnnneennnnnnnnn, 180 volts

Anode to Starter Cathode ........ ...l il il llllliiiiiiiieiieeeeees 180 volts

Cathode to Starter Cathode ........ S et eettceteittctttrtenaencnanns 180 volts
Maximum Cathode Current

Peak .....ovvivnnnnnn. ettt ettt it iettetetatanteceannnneeccnncnen 100 milliamperes

AVErage ......eeevenneeeenn. M eeeetteectcettanttenccncnnnns cedeenae 35 milliamperes

Maximum Averaging Time .......ooovvvnennnns T R R 2 seconds
Maximum Starter Cathode Current

Peak uiiiiiiiiiiiiititataeenin. S eie ettt et tetaerenecasonnes 10 milliamperes

AVErage ..oouuivuiusununinnnnmnnnniiiits teetceastnetctcrncncncans 3.5 milliamperes

Maximum Averaging Time ..... ... il il lillii i rrenmeeeeeeeeees 2 seconds
Maximum Peak Inverse Current

Anode ....... ceseas tececesentnracncans tetecersanans Ceecesttescans 5 milliamperes

Starter Anode .............. L | milliampere
Frecuenc* .......................................................... 80 cycles/second
Ambient Temperature Limits Se s e eectreteteceesatcotsesennnnan -40 to +80 centigrade

Electrical and Mochanical Data on reverse side

Wesrtern Electric
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SECTION ABL6.411A

ELECTRICAL DATA

Min. Bogey Max.

Starter Breakdown Voltage ...... ceeens teeresesenns 62 70 85 volts
Starter Voltage Drop at 3 Milliamperes ...... cesee 50 60 70 volts
Anode Voltage Drop at 20 Milliamperes ..... cesenns 58 70 80 wvolts
Required Transfer Current at 110 Anode Voits D.C.* 600 ceee cev. Mmicroamperes
Required Negative Cathode Transfer Voltage®® ..... 45 oo volts
Deionization Time, Approximate
Starter Gap ....ccvceeiiicncneenccrrnsenenns ceee e .05 «evo milliseconds
Main CoP «vvvrinnrerioiicnecenacenacnsencnnnnnas ceee 5 eess milliseconds

MECHANICAL DATA

MouNting POSItIoN tuueeueerneeneeneeeneeeenseansooeoanenssonnssnssns Any
Net Weight, Approximate e eeses et sccecstcserettseneaccscnesecanennns 1.3 ounces

®To assure transfer of conduction from the starter anode - starter cathode gap to the
anode - starter cathode gap.

®*To assure transfer of conduction from the anode - starter cathode gap to the anode -
cathode gap with 1.0 milliampere flowing from anode to starter cathode. Voltage measured
with respect to starter cathode.

4iA ISSUE | 2-20-48 PRINTED IN US.A.
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Vacuum Tube

412A

ADVANCE ELECTRON TUBE DATA SHEET

WESTERN ELECTRIC 412A ELECTRON TUBE 412 A
T " MINIATURE
—MEASURED AT DA, FULL-WAVE
* RECTIFIER
\ HEATER NO CONNECTION
| CATHODE CATHODE
2% MAX. Te '!i (SECTION 2) (SECTION 1)
. %.- AX. suLe et
NO CONNECTION NO CONNECTION
' ) \ PLATE (SECTION 2) I—PLATE (SECTION 1)
, DIUT s

DESCRIPTION

Miniature.Full-Wave Rectifier
MOUNTING
This tube may be mounted in any position

MAXIMUM RATINGS (Design Center Values)

Peak Inverse Voltage ....... B Ceecsucesessennnanerane 1260 volts
Peak Plate Current per Plate ............. Ceieeessrearessaaseeenennn 300 milliamperes
D-C Output Current .......c0v0une e eesasereanecatanseenstetatttoere 100 milliamperes
D-C Heater-Cathode Potential ......... vesenees eeaireseereer e 450 volts

GENERAL CHARACTERISTICS

ELECTRICAL DATA
Heater VOIta80€ .u.ieieeeeeersvonnosonnsosessnosossanassasassaonnssnsnans 6.3 volts

Heater CUFrent . .ueeveessorseseroosesssonssansssssssssssssonssssesaans 1.0 ampere

MECHANICAL DATA

Cathode ..eveeevaneses e e seeeenceseen s e tettcnesaensatsen e e Coated Unipotential
BUlb wevecnnreesanononns eeeraseceraaatsens Creceerariaease e annas T68-1/2
BASE ..icvvcacarannns Ceeeeeesetes st ettt as s asaan e cesacciinanas Smal |l button S-pin

TYPICAL OPERATION WITH CONDENSER INPUT FILTER

A-C Plate Voltage per Plate (RMS) ........ eeeeecanetaatattestenenas 300 volts
D-C Output Current .....ceeeees e eees [P Ceeeeseteseessaesenans 80 milliamperes
D-C Output Voltage at Input Filter, Approximate ........ PPN ceeea 340 volts
Total Effective Plate Supply Impedance per Plate ........co00vvnenns 150 ohms
Filter Input Condenser ....eceeeesesss Ceeeestssaaasanseeanan AP . y micrqfarads

992



BELL SYSTEM FPRACTICES ABWA . 4134
Tranemission Engineering and Data Issne 2, April 1956
Electron Tube Data A.T.&T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 4i3A ELECTRON TUBE

DESCRIPTION

The 4134 is a two-electrode inert-gas-filled cold cathode tube having a high
current rating. In addition to its initial field of use in telephone wessage
register circuits it is especially suitable also for use in control clrcuits such
as 1in switching or pulse eounting apparatus.

MAXTMUM RATINGS

Forward or Inverse Average Cathode Current . . . . 20 200 milliamperes
Average Life, Approximate, . . . . . S e e e e s 10000 10 hours

File: Cold Cathode Section
Issue 2, April 1956

413A
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MAXTHMUM RATTHGS, Absolute Values

Cathode Current —

Pegk, Forwvard or INVErsSe .« « ¢« o v v « « « o & 2C0 milliamperes

Average, Forward or IDVETSE .+ v &+ + v o« » & & 70 milliamperes

Averaging Time L 2 seconds
Arbient Temperature Limits . & 4 v & o s o o o o « -35 To +05 centigrade

SLECTRICAL DATA, Throughout Life

Anode Breakdown Voltage

FOrward « o ¢ o 4 4 o s o o o o = « « « « . 180 200 255 vaolts
TaverSe o o 4 2 4 o 5 « 4 o« & o & 4 v v 4 2 X 200 -== yvolts
tnode Voitage Drop, Forward or Inverse . . . . 55 €2 75 volts

--- mijlisecord
--- milligeconds

Ionization Time™ .+ . & v v v ¢ & & o +
Deionization Time, Approximate . . . . . . .+ o =—w-

.
1
-

MECHANICAL DATA

Mounting POsition + & o v v 4 v ¢ ¢ ¢ o s 0 v 4 4 e s Any
Set Welght, Approximate . « + « v 4+« o v o 4 . 4 . s 1.2 ounces
Dimensions and pin connections shown in outline drawing on page 3.

Kote 1: Bufficient resistance must be used in series with the tube to assure
tnat the electrode currents do not sxceed their maximmum rated values.

Nocte 2: With 15 volts overvoltage {15 volts above arode preskdown voltage)
when tupe is ir total darkmess.

HANDLIHG

Western Electric cold cathode tubes contain a minute amount of radium bromide
which 18 a radioactive material. The amount in most types is too small to require
any speclal care in use, handling or disposal.

A few types contain & larger quantity of radium bromicde in which the radium
aporoximates that found or a luminous watch digl. These types bear e red three-
bladed propeller-shaped symbol on the tube envelone. TInstructions for handling
such tubes are given below and also in Bell System Practices for Central Office
maintenance.

Installations ordirarily require nc precautions against radiation. Eawever,
quartities of the tubes should not be so installed, or sc stored outside the
shipping carton, that they will be within 2 few inches of persomnel or a proxi-
=ity to vhotsgrazhic film for exwtended periods of time. For exarple, however, a
40-hour week exposure at about one (1) foot #rom a bank of 500 tubes (covering
an area of 20 irches x 45 inches) is well within the accepted tolerance limits
Jor personnel. Reasomable cars should be exercised Iin handling and disposal of
oroken tubes. In generzl, attention should be ziven to the folicwing:

(a) Avoid breathing dust or vapors from broken tubes.
(b) Avoii contacting broken parts with bare hands.

{c) Use wet rag tc pick up broken parts. Wrap broker parts In rag and tie
securely so as tec form a package. Thoroughly washk hands after disposal.

(3) Dispose of broken or defective tubes as they are taken out of service.
dne or two tubes at a time may be disposed of with normal waste material
Accurmulazion of iubes in one concentrated aree of the place of final
disposition should be avoided.



b134 - Page 3

OPERATING LIFE IN HOURS
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(SEE NOTE 2)

/— RADIUM MARKING
{

TS RED SYMBOL-
BULB SEE "HANDLING"
PAGE 2)
v, i
'. OPAQUE OR
¥ TRANSLUCENT z
SMAx. v COATING ON ts
BULB
a2 wax
l6 CATHODE
|E“MAX " |II
gaMAY: 164" 32 Xz SCREW
SUPPLIED WITH TUBE BASE END VIEW
ALLOWS FOR MOUNT-
NG ?3[\"‘ A BRACKET
5~ 5 THICK
(-.—/j—wj LOCATING
3" ! PIN
- T [35 DVENSION A / N
I ! 170"+
T kﬁr’ﬁ\ . : {SEE NOTE 2} — . w—ﬂ! o 01,010
u 5 ¥
o 5 N 3 f g o | 1287 008"
gMaX. 2 [52 MOUNTING “ “
8 +
by r“'M SURFACE 37574005
1 [:'_ VIEW SHOWING

MOUNTING DIMENSIONS

NOTE 2-CLEARANCE DIMENSIONS TQAPPLY WITHIN THE LIMITS
DEFINED BY DIMENSION "’ ONLY (SEE BASE END VIEW}



BELL SYSTEM PRACTICES AB46.413B
Transmission and Engineering and Data Issue 1, January 1962
Electron Tube Data A.T.& T. Co. Standard

i e

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 4i3B ELECTRON TUBE

DESCRIPTION

The 413B is a two-electrode inert-gas-filled cold cathode tube having a high
current rating. In addition to its initial field of use in telephone message regis-
ter circuits it is especially suitable also for use in control circuits such as in
switching or pulse counting apparatus.

CHARACTERISTICS
Forward or Inverse Average Cathode Current . . . . . . 20 200 milliamperes
Average Life, Approximate . . . . . . . . . . . . .10000 10 hours

File: Cold Cathode Section

© American Telephone and Telegraph Company 1962 4|3B



4138 -PAGE 2

MAXIMUM RATINGS, Absolute System (Note 1)

Cathode Current (Note 2)

Peak, Forward or Inverse « - « « « + « « + + .+ + . . 200 milliamperes
Average, Forward or Inverse- e 70 milliamperes
Averaging Time - - - L S T T 2 seconds
Ambient Temperature L1m1ts S T S R -55 to +85 centigrade

ELECTRICAL DATA, Throughout Life

Min. Bogey Max.

Anode Breakdown Voltage

Forward . . . e 1) 200 255 volts
Inverse . . . - . .« « . . . 180 200 - volts
Anode Voltage Drop, Forward or Inverse . « + - .+ .+ 55 62 75 volts
Tonization Time (Note 3) . . . . .+ + « +« + o o+ . . = 1 - millisecond
Deionization Time, Approximate. . . . . . . . . . - 2 ~ milliseconds

MECHANICAL DATA

Mounting Position . . . . .« .« « . + . o . L . . o w0 a0 Any
Net Weight, Approximate. . . . + +« « .« 1.2 Dunces
Dimensions and pin connections shown in outllne draw1ng on page 3.

HANDLING

This tube contains a small amount of krypton-85 gas which is a by-product
radioactive material. The amount of krypton-85 is less than five microcuries, which
is too small an amount to require any special care in use.

Atomic Energy Commission regulations require that the individual tube carton
for tubes containing by-product radioactive material be appropriately marked. The
marking includes the statement that tube disposal should be in approved manner.

Approved instructions for disposal of tubes containing krypton-85 are as
follows;

Tubes to be disposed of should be broken or crushed in a well
ventilated place releasing any resulting vapors to the outside
atmosphere, The residuazl broken or crushed tubes should be dis-
posed of in a normal public trash disposal system. Tubes should be
disposed of at a rate of not more than 100 each week from any one
location. Avoid breathing vapors from broken tubes.

Note 1: In the "Absolute System' the maximum ratings specified are limiting values above which the
serviceability of the device may be impaired from the viewpoint of life and satisfactory
performance. Maximum ratings, as such, do not constitute a set of operating conditions and
all values may not, therefore, be attained simultaneously.

Note 2: Sufficient resistance must be used in series with the tube to assure that the electrode
currents do not ezxceed their maximum rated values.

Note 3: With 15 volts overvoltage (15 volts above anode breakdown voltage) when tube is in total
darkness.
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QFERATING LIFE IN HOURS
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MOUNTING DIMENSIONS

NOTE 4-CLEARANCE DIMENSIONS TOAPPLY WITHIN THE LIMITS
DEFINED BY DIMENSION "A" ONLY. {SEE BASE END VIEW)
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Western Electric Company

A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
and Telegraph Company and the Western Electric Company.
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Wostern Electric

A development of Bell Telephone Laboratories, the research laboratories of the
American Telephone and Telegraph Company and the Western Electric Commany.
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BELL SYSTEM PRACTICES
Transmission Engineering and Data
Election Tube Data

ADVANCE ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 414A ELECTRON TUBE

SECTION ARL6L LA
Issue 1, May, 1949
AT&TCo Standard

MINIATURE
PENTODE

< 3" MaX> MEASURED AT
7/16* DIA. ON BULB
HEATER —_ \'(Ja\ PLATE
| s
- TS CATHODE, 7?1! ; =G<‘
igmax. | o 2 |3 SUPPRESSOR GRID >4 .’—‘.__.%7_SCREEN GRID
I%MAX. lgt3s GINTERNAL swew/@\
' CONTROL GRID ! CATHODE,
SUPPRESSOR GRID
{ , & INTERNAL SHIELD
U [ﬂ\—ET—I MINIATURE
| BUTTON 7—PIN BASE
DESCRIPTION

The UIYA is a miniature pentode with an indirectly reatec catroce.

MAXIMUM RATINGS (Design Center Values)

Plate YOItaGCe viveevieeennnenensnnnnnns cereaeeaen Cretrrie et aaas . 18C vclits
Screen-CGrid Voltage ........ Ciereesenaan et ireesreeeaaeae Cereieena. 140 valts
Plate Dissication veeeeeuennns Ceete ettt ettt aees ceetseanans 1.7 watts
Screen=Grid Ligsipation eeieeeeeeeeesenans et ecsescat ettt enens 0.5 watt
Cathode CUFrFent .uveeeeeonenerennnnennnnannns Ceceaaaee Ceteireenaee 128 millianoeres
Heater Cathcde VOltaGe «.eveeeeeeeeeenennannnnss Cetcecte et anns 90 volts
Bulb Temperature v.eeeeeeecs. .. i r e eeeeee e ettt ereteeaeae s 1209 centicrade
GENFRAL CHARACTERISTICS
ELECTRICAL DATA
Heater Voltage, A«C or D-C ...ccveeeennnnnn. ceereane cecessscccencran G.3 veolts
Heater QUIIent uuueeeeeeeeeeroaaceososenoasesonnsesesssonsssnssssas 10 milliamperes
Direct Interelectrode Capacitances «uoveeeeeeeeeseses Witrout With
External External
Shiela Shield
(RMA #31C)
Plate to Grid, Maximum ....ceveeeennnanens ceeaaes 0.Cc2 *0.012 uuf
INpuUt tieeeseeenceassecnanns cereens ettt ertenanan .1 *4.3 uuf
Output vevees e ceeeaes Ceeeceteret e renanns 2.0 b vuf

MECHANICAL DATA

CathOde «evtrieeecesesesnnsesntosonenssennaseesasanennnnans .
BUID teveeneneenensenennenroncase . ~asseanncans .o PPN

- Y creseesennans
Mounting PosSition seiveecececeecenas seesessssance cessssessas

*External shiela (RMA #316) connected to cathodes-pins #2 and #7.

Operating Conditions anu Charucteristics on Reverse Side

Ccated Unipctential
T5-1/2

Miniature Sutten, 7-pin
Any

Wesrtern Electric




OPERATING CONDITIONS AND CHARACTERISTICS

Plate Voltage D T
Screen-Grid Vol tage St e ee e ettt ettt e a0 0ae a0 e e a0t s nens
Cathode Resistor et e et e et s et aen ettt eeceesateannen0sonn a0
Plate Current 0 0 b et et et e e e e e e s et e ee ettt e s teeesanenaeceeaesna
Screen-Gria Current LI T T N S
Plate Resistance ............ teereenes et eeetecetersee ettt tenanans
Transconductance ,....... LI T

Grid Voltage (approximate) for 10 Microamperes Plate Current ,,.....

80 volits
60 volts
E10 ohams
4.2 milliamperes
1.5 milliamperes
0.35 megohm
2750 micromhos
-9.5 volts

16 [(/=63 vour [T 16

Ec= 60 VOLTS Ee, =~ Br=6.3 vouts / /1
- 3 12 - m 12 /
- /] g Ev-Ece=99/ | /] /| 4
g2 |/ 2 g3 75
8 2 8 }
[TV ) 2 w :" Y.
<= ~ 53 Vs
ez ¢ 1| 2z W AVIE 4
V.
- Y f’l
0
0 40 80 120 160 200 -12 -10 -8 -6 -4 -2 0
PLATE VOLTAGE CONTROL GRID VOLTAGE
[ -
< é 4 6 -
20 . EF=63 VOLTS | | K Ef=6.3 voLTS | ] JIZ ,
S \ Ecs=60 VOLTS S&E Ep*Eco=90/] /
va 4 N Ec =— oa 4
o3 N ) o3 Y75
%3 — ! g3 7 1 /el
o3 , =2 oz , y 694 A 4
z= 3 z3 NN,
wZ 4 wZ r
&% I €= ol | ltam ==
v 9 40 80 120 160 200 » -2 -0 -8 -6 -4 -2 0
PLATE VOLTAGE CONTROL GRID VOLTAGE
3 g=savous | | 5000 M T e—63 vours 1]
w E :E . -l9 -
U, 24|50 Ec2=90 75| 60 |45 5 4000
<2 \ 1\ 30 2y .y.»
::E \ \ \ %:3 /,7 41 4
Kz ANAVE NLVA 58 ALAVAN
3 MR 2 % 200 uwCcA
AR z v
o | SIS 2% 100 vy %
12 -10 -8 -6 -:& -2 o AV J/ 1/
CONTROL GRID VOLTAGE 0 7 717

=12 -10 -8

-6 -4 -2 0
CONTROL GRID VOLTAGE

PRINTED IN U.S.A.




BELL SYSTEM PRACTICES SECTION ABL6.L1BA
Transmission Engineerinz and Data Issue 1, April, 1949
Blectron Tube Data AT&TCo Standard

ADVANCE ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 4I5A ELECTRON TUBE

3 MINIATU
o = MAX 2 MEASURED
4 AT%-DIA- : PENTOD
ON BULB. UHF
I g MAX. T5% Jo
BULB | f+3
. 8-
12MAx l
0

E7- MINIATURE
BUTTON 7-PIN BASE

=
—]
=
> /

HEATER
¥ .5
s i)

CATHODE AND . ; SCREEN-GRID AND
INTERNAL SHIELDS 'F X, INTERNAL SHIELD
T

-

CONTROL~-GRID SUPPRESSOR-GRID
DESCRIPTION
Miniature Suppressor-Grid Pentode
MOUNTI NG

This tube may be mounted in any position.
HEATER RATING

Heater Voltage, A-C or 0-C ... ..vverunn. R thenenas ceiea 8.3 volts
Nominal Heater Current .oivesvececennns creerineranaas teetetsasincnas 150 milliamperes
MAXIMUM RATINGS {Design Center Values)

Plate Voltage ...... Ctussenacanrnertassanna Gssveetrncreannaa eraneas 180 volts
Screen-6rid Voltage ..... revrsevsenna treeressnanae secenrraserassanas 0 volts
Positive Suppressor-8rid Yoltage ..... sesrrevrasrasccas tesesarasenaa 27 volts

Plate Dissipation ....... rassesaraea seeerercrrreneasas tessssscnmnane t.7 watts
Screen~-Grid Dissipation ....... tesesenennaran tresccatsennanes aseever 0.76 watt

Cathode Current .....covevninvennnanas sattesveransananes srrrrrresans 18 milliamperes
Heater-Cathode Voltage ....... seiemsananae sessnssrunsaanass tessasnas 80 volts

Bulb Temperature ...... tetsearsesan tracercrrerasean tessssrierannnans 120 centigrade
OPERAT {NG CONDITIONS AND CHARACTERISTICS

Plate Volta0e .ovvuiiiatasncsacaannnseravarenecssansenasncas 120 120 volts
Screen-6rid Voltage ..uvcevcnvorncvrannonnan ttarestttenanaa . 120 120 volts
Suppressor-Grid Yoltage «oceuenn. theresesennssanscarasarrens -3 0 voits
Control-Grid Voltage ...evus tsesutuanesans “essesatanscasencs -2 -2 volts

Plate Current .v.vvvnvenceneen seerrssrnesans resersssesssancan 3.6 5.2 milliamperes
Screen-Grid Current ...oeceerouee cesresisrasanannnnna aeaseee 4.8 3.5 nilliamperes
Transconductance, Control=6Brid +o.vceeeun. seererrerresrannaae 1850 3200 pmhos
Transconductance, Suppressor-Grid ...veeevevescosessssssnnss 810 Y70 pmhos




CONTROL-GRID PLATE CURRENT CUT-OFF CHARACTERISTICS

Plate Voltage «ceeeiieerinanrnnars it resnssenasannann  ereseraeneeannnns ‘e 120 volts
Screen-Grid Voltage +vvvevvnervicnnannns Ceresareaaenaann Ctdt e aessaanann (20 volts
Suppressor-Grid Yoltage «..viveiinnnsaran Cisaiassaen e Shraarsaaeeans 0 volts
Control-Grid Yoltage {approximate) for Plate Current
of 10 Microamperes suv.uvievecncatasnnses erdesasaseseranas Chesanaaens ~7.5 volts
SUPPRESSOR-GRIR FLATE CURREMT CUT-OFF CHARACTER{ISTICS
Ptate Yoltage ......  esserananas edsanseranen ebesaeseenn Cetees e . 120 volts
Screen-Brid Voltage «..vvvrverenrirennen hresraerennn easmaaaaans P 120 volts
Control-Grid Voltage ...vseerenvvenannnens Crraaeeaseaen. eenessenaneners -2 wvolts
Suppressor-Gria Voltage (npproxrn te) ror Plzte
current of 10 Microdmperes ...coeeesesenveres eererraeeenn PR ‘e =10 volts
INTERELECTRODE CAPACITANCES (With RMA No. 316 Shield)
Plate tg Control-Grid. Maximum ...... fharaseanaaaes dre e cheananns *0.014 ppf
Input (Gl to Heater, vathode, G2 & G3lo.ioun. ke e Cernanaaens ces *3.9 ppf
Output{Plate to Heat.er cathode ,G2 & G3}.......... Cevecesaaaans hesaraaes '3.0 puf
Control=Grid to Suppressor Y rreanere e rece e e C.b oppf
*External shield connected to cathode-pin #2.
NORMAL PENTODE CHARACTERISTICS
13 T T [ T T T T
| Ef=63 vOLTSI . Eg 0 o | ' | Eg=Eg2=150
73 GRID VOLTAGE =120 VOLTS ——+ == 4 i L Ef=6.3 VOLTS e
a2 0"'oﬁr/':-’-: i i 2 SUPPRESSOR-GAID VOLTAGE=0 .
) g : i—t o r Y
& : | A B \ : I 120,
E‘u‘." 10 | . . i EE 16 . ' i / A
83 o| | | LT 1 . - 1
pr ] , H 1 ' o4 g
gg 6L~ . CONTROL-GRID VOLTAGE Eci2| 3 . // / | 92/
"z | L oz Sy e
- v v T 3 = './
. 4
I H ! ' d 60
@ | T ' —4 ! 2 ! _/ ’// ’/
Ha— L i H ' -
3 o —“'fj::;~"f::——"::::—-"
: I T Ef<6.3 VOLTS 12 .
T e+ ——IsoREEN-GRm vOLTAGE =120 VOLTS | ; : 50/ |
. EaEca
Z : Wmomﬂc&o- E 10— -
& ul g + w o X Ef=6 3 VvOLTS 1
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' BELL SYSTEM PRACTICES

| b N ( _ﬁ__ " SECTION ABh6.hloA’
Transmission Engineering and Data Issue 1, June, 1949
Eleotron Tube Data (Plats 2} Jf% AT&TCo Standard

ADVANCE ELECTRON TUBE DATA SHEET /V?f/y
7
WESTERN ELECTRIC 416 A ELECTRON TUBE

f+———p3s™ oo —— ! BASE SHALL BE CAPABLE OF
BEING INSERTED FREELY INTO
fe——T3gs do 0. A T/18 THIGKNESS GAUGE WITH
PLATE 2 Fir 8 HOLES DISPOSED AS SHOWN
\\ 2 565"
'/—5%———1— [*"« 0005"
\ 252" GRID 135%0007 Jashoooh
499" _1;§A* 00N AT ~oor
030" am_ 1 1 ons®
* * y :ml
TN 001"
S.OQ'.I 5" R-F GATHODE 757 0°8 M
2095 GONNECTION %
¥ g. ; .
153" 065
Jazr +020 ) ( 1‘33?:
{3 HOLES)
781"
030" |zmam{
PP 1.7 T ———
LIGHT FORGE FIT—)\ .250"£.00i"DIA.
GAUGE
" BOTTOM VIEW
'83§
= 4
1 CORNECTION- GATHODE
A5
L T s0°
220 435" —
MEX Ttt -
1 -
232. 25 1\__3?‘ 5 4 -
. MA "'- | " /
-DB2! T i .
} BoF : .
L——.sso':,olo‘—-—-—a-\ .
[™~—LOCATING PIN 520 . - '
1070" £ p2ot |
5 >
A ~

78

7

A\ 7

NOTE: SURFACES QF R-F CATHODE, GRID AND
PLATE CONNEGTIONS GOLD PLATED HEATER— HEATER

VIEW A~A

DESCRIPTION

The WIBA is a disc-seal planar type triode designed for use as an amplifier or frequency
multiplrer at freouencies in the order of U000 megacycles.

MAXIMUM RATINGS, ABSOLUTE VALUES

Plate VOIL208 souevannsentoenssanssnastarsnnsonaninsanrssannsasasarea 260 volts

Grid Voltage ciesviasanonisaoasntonsnsesersasesranssonnsnsassnsnenss +1.0 volt

Plate Current .....a.. N 33 milliamperes
Grid CUPFENT tuuraumennsntrasasssassonstssntossssonensresssasssoinns 10 milliamperes
Plate Dissination tuieasessesssssssersosnsssantvsansatannstarsnssnnans 7.5 watts

Plate Seal Temperalture ceosessstessssstatoasanrnrssssannnsnrssnnssnsnss 125° Centigrade
Grid Seal TemperatUre suuiciesaeisesosuorosiatensrasssosnsnasanntonns 100° Centigrade

Reater-Cathode YOItB0€ seerersesranasnoossaarennsersanssonsnnannersass 45 volts
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BELL SYSTEM PRACTICES SECTION ABLG.L16B
Transmigsion Engineering and Data ISSUE 1, MAY 1953
Electron Tube Data 4.T.% T.Co. STANDARD

ADVANGCE ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 4I16B* ELECTRON TUBE

l—B35"+ (05" , NOTE: FOR BASE SHALL BE CAPABLE OF BEING IN-
- ' %ggc%ér&% SERTED FREELY INTO A 7/16° THICKNESS
‘—gfgég? ;I"T'Df‘ SEE‘:JOTE . GAUGE WITH 5 HOLES DISPOSED AS SHOWN
PLATE 001" " .
01, 1000"+000% " .
N 180 003 i 585"£0005
T - - 7 135" 150> +o00!
" 0 — T " 1 .
499'2030" 122 200" 3T3MAX 1357900
= MIN. A "
A —y 75%0 { 065"+200
1'0,20" R-F CATHODE
153" ———{ - 1375" "
1 CONNECTION w+000"
Q20 1//iSEE NOTE ) 085 001
78'+030" a56°+005" 120°£0°5 75°£ 005
" SEE NOTE 2 N
1437 b
a3 - . _ i ) LIBHT FORCE FIT 250500 DIA
£o08" [T A0 R0 32 rops” OCATING PIN 80T TOM VIEW
) L |
,ﬁ—:—_fgp——*:g & INTERNAL
£030" ; [OI6 MAX. CONNECTION - CATHODE
220" T
MAX W—t1 135" MIN
7 1 | e s o
GO0, H-125 MIN,
Qiﬁﬂosf
125"+005"
" Ll u
0504002 L o50"MAX 520
—s860"t 015"
——1070"+.020"
A A
120°
f e __ § ~
NOTE |- SURFAGES OF R-F CATHODE,GRID AND i
ANODE CONNECTIONS ARE PLATED HEATER HEATER
NOTE 2 - 856"+010" DIMENSION APPLIES ONLY
OVER THE 312" LENGTH VIEW A-A
DESCRIFTION

The 6280/416B* is a plenar type triode designed for use as an amplifier or
frequeney multiplier at frequemcies in the order of 4000 megmeycles.

CHARACTERISTICS

Heater Voltage . & & v v « v v 4 4 4 4 4 o o o o o o 6.3 volts
Plate Voltage « « « v ¢« ¢ v v 4 4 « o o« o ¢ o o s & & = 200 volts
Frequenty « o ¢« o v ¢ 4 ¢ o o« 1t s s 0 4 v e e 4000 megacycles
Gain (50 milliwatts output) . . . « . + + + « « . « . . 9 decibels
Bapdwidth (3 db down) . . . . . .« . 4 . . 0 e s . 100 megacycles

FILE: MICROWAVE SECTION *
ISSUE 1, 5-53 4168



6280/4,163

GENERAL CHARACTERISTICS

ELECTRICAL DATA

Hin. Bogey Max.

Heater Voltagel3) . . . . . . .. .. .. —— 6.3 --- wolts
Heater Current . . . . . e e e s e e -— 1.18 --- anperes
Amplificaticn Factor . . . . . . . . .. -— 200 ---
Trensconductance {Ip = 30 =ma) . . . . . . —-- 50000 =~~~ miercmhos
Direct Interelectrode Capacitances
Grid te Plate . . . . . . . ¢« ¢ v ¢ . . 1.25 1.45 1.60 uuf
Grid to shell(4). . . . . ... .. .. 8.5 11.2 17.0 uuf
Grid to Skelli) Hot (Eg=6.1 v; Ep=0 v) 7.6 8.7 10.3 wf
Plate to Shedl{4) . . ., . . ... .. ——- .019  .050 uuf
Cathode to Shell 30 42.5 57 uuf
KMECHANICAL DATA
Cathode . . & « v 4 v ¢ v & v & & o &« & e« ¢+ s « s s s s s » Unipotential
Mounting Position . . . . + « v ¢« « ¢« ¢ ¢ 4 4 . . e « + o o+ « Any
Weight, Approximate . . . . . & & & 4 ¢ 4 + ¢ ¢ « 4 + ¢« « « +» 1 ounce
Socket .+ . v 4 4 4 e b e e e e e e e (Equivalent to or). KS14134

HAXTHUM RATINGS, ABSOLUTE VALUES

Plate Voltage . . + « 4 ¢ v & o v o 2 o o 4 2 o o s » . 270 volts
Grid VOLEBEE & v v o v o« v o o o 2 s o o + o o « o o s { +1.5 volts
-15.0 volts

Plate Current . . . & ¢ v v 4 4 & 4 & o 4 o s 5 s s+ » 33 milljamperes
Grid Current . . . . & . ¢ 4t it e e e e e s .« . 15 millismperes
Plate Dissipation « & v ¢ & v « ¢ & ¢ & « 4 ¢ o 4 o = 7.5 watts
Plate Seal Temperature . . . . . & v ¢ « & = = = « =« & 150° Centigrade
Grid Seel Tempersture . . . « 4 =« & + 4 4 « o = 4 o & « 100° Centigrade
Beater-Csthode Voltage . . . . . . . « . « . . . PR 45 volts
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
Plate Voltage . . . « & & & v v v v o e v e e e e e o 200 volts
Plate Current . . . . . . . . 4 v v v e s e e e, 30 milliamperes
Bias Cireuit

Cathode Bias Resistor . . « & v v v 4 4 4 v v o « 4 . 260 ohms

Grid Supply Voltage . . . . . & v v v v v v v v v v . g wvolts
Frequemey . . . . v v h e e e e e e e e e e 4000 megacycles
Gain (50 Hilliwatts Output) . « . . . & o v o + v . . . 9 decibels
Gain (500 Milliwatte Gutpub) o 4 v o v o o v & o W . . 5 decibels
Band Width (3 db Down) . . . . . . e e e e e e 100 megacycles

Note (3): For optizum life, heater may be supplied from a source of 1.8 + 0.2
volts through a c¢ircuit resistanca of 4.16 ohns.

Note (4): Cathode connected to shell through cathode to shell capscitance.

Note (5): Witk the .750"-40 thread screwed into a guage baving & thresd with
a .750"«40 class 1 fit, the .856", 1.070" apnd .180" diameters must
fit in cylinders concentric with the .750"-40 thread and having
diameters of .895" x .720" long; 1.135" x .157" lcng; and .210" x
.375" long. Ellowances for these tolerances must be made in any
eirecuit design.

1-D-53-4 PRINTED IN U.S.A. T2726



GENERAL CHARACTERISTICS
ELECTRICAL DATA

Heater VOITAQ0E suvessmsnancnsssannsassssossaunssnsssaraseaaasasanse
Heater CUFCENT sosevannssnsasonaansanssonnsabsntnaatasstosnnassnnts
Amplification FACtOr ciscasioatacasrsastonsassasssssatsssssansnsnnas
Transconductance (lp, = 30 PA) sventnsorssnensnansasrsasnsssastnauns
Direct Interelectroge Capacitances
Grid to PIate eeesetstsescsacanssssnassnatsanosnnnsstanssssntaia
Grid to Shell* ,.icans
Piate to Shell® ,....... .
Cathode to Shell .cuuceventeanansasstsassasscasnananasnanstnsoss

*Cathode connected to shell through cathede to shell capacitance

MECHAM | CAL DATA

cathode T T N T T N N N T N N T TN NN N T A
Mounting POSIitiON cuveussnsavaaasasosserasonssssansanissncansnansna
Weight, ADProximate .casasessosenanoensastssnsrannsravessanssasassse

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

Plate VOItage seavenssrsasannassssoassenssastnsaaasonastssatannnss
Plate CUTTENT cevassavnssnanessassnsassassssnastasaanananannsannsns
Plate Dissipation R R R R R N R NN RN NN NN RN RN
Cathode Bias ReSiStOr seeresevstosnaasssasasassassasosonnsasarsnanss
Grid Supply Voltlage csasstssasnsonssaisssasscsessrannsaarssnsrasannt
FreQuenCy seastasueassansonrssansanssnsrnesntantosssesassrneasnannne
Gain (B0 Milliwatts Output) ... T T
Gain (500 Milliwatts Qutput)} sieaneiaanns
Band Width (2 db Down) civeevesssvanaaascsrossasasnassssesrasanasans

RN R RN NN N RN A )

416A

6.3 volts
{.8 amperes

50000 wmicromhos

1.25 ppf
7.5 wpf
009 ppf
42.5 ppf

asesae Unipotential
aersan Any
cnnans | ounce

200 volts
milliamperes
6 watts
260 ohms
8 volts
4000 megacycles
9 decibels
3 decibels
100 megacycles

PRINTED IN U.S.A.
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BELL SYSTEM PRACTICES SECTION AB46.417A
Transmission Engineering Data Issue 3, September 1962
Electron Tube Data A.T.& T. Co. Standard

® ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 4i7A ELECTRON TUBE

DESCRIPTION

The 417A is a 9-pin miniature triode with an indirectly heated cathode. It is
intended primarily for grounded-grid operation in the input stage of broad band

amplifiers.

CHARACTERISTICS

Heater Voltage . . . . . .« « « « « « v . e e e e e e e e 6.3 volts
Maximum Plate VQltage e e e e e e e e e e e e e e e 200 volts
Amplification Factor - . . . . . . . .+ . o . o000 L. 43

FILE: MINIATURE SECTION

(:) American Telephone and Telegraph Company 1962

417 A



417 A-PAGE 2

GENERAL CHARACTERISTICS

Electrical Data

Heater Voltage (Note 1)
Heater Current

6.3 volts
300 milliamperes

Direct Interelectrode Capa01tances « o+ o« o+ -+« - - .« «without external shield)
Input (cathode to grid and heater) . . . . . . . . . . . . 9.0 uuf

Output (plate to grid and heatery - . . . . . « . . . . . 1.8 uuf

Plate to Cathode and Heater .

Mechanical Data

Cathode,

Bulb |

Base | .o
Mounting Position

MAXTMUM RATINGS, Absolute System

0.48 put

. toated unipotential

Plate Voltasze-

Plate Dissipation -
Cathode Current - .
Heater Cathode voltage -
Bulb Temperature

TYPICAL OPERATING CONDITIONS AND

Plate Supply Voltage.
Grid Voltage (Note 3)
Cathode Resistor
Plate Current

Plate Resistance
Transconductance
Amplification Factor.

Note 1: For optimum tube life the heater voltage specified (6.3 volts) should be regulated to 5%

. T 6%
Small button 9 pin
« + +« + Any
(Note 2)
200 volts
4.5 watts
40 milliamperes
55 volts
130° centigrade
CHARACTERISTICS
130 150 volts
. 1.5 - volts
. 360 62 ohms
. 23.0 22.5 milliamperes
1850 1700 ohms
20000 25000 micromhos
44 43

Note 2: In the "Absolute System'" the maximum ratings specified are limiting values above which the
serviceability of the device may be impaired from the viewpoint of life and satisfactory

performance. Maximum ratings,
all values may not, therefore,

ag such, do not constitute a set of operating conditions and

be attained simultaneously.

Note 3: Reference point for "Grid Voltage" is the negative end of the cathode resistor. Operation
with the control grid positive with respect to the cathode is not recommended.
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A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
and Telegraph Company and the Western Electric Company.
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BELL SYSTEM FRACTICES AB46 4184
Transmission Engineering and Data Issue 1 April 1956
Electron Tube Data A.T.&T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 4I8A ELECTRON TUBE

DESCRIPTION

The 418A electron tube is an indirectly heated cathode type tetrode. This tube

was designed primarily for use as a power output tube in broad-band video and inter-
mediate-frequency amplifiers.

CHARACTERTISTICS

HBeater Voltage . & v v v v v v v v o a v 6 a s o o s m e a e . . 6.3 volts
Cathode Current . . ./ By = Ee2 = 150 volts e e e e e e e e TO milliamperes
Transconductance . . .\Ec1 =0 R, =2Toms/. . . . .. . . . 26500 micromhos

File: General Purpose Section
Issue 2, 456

418A



5184 - Page 2

CGENERAL CHARACTERISTICS

ELECTRICAL DATA

Heater Voltage . . + + v ¢ & & o v = & » » » &
Heater Current . .+ & « v ¢ 4 o v o ¢« o s & v
Direct Tnterelectrode Capacitances

Grid to Plate . . ¢ 4 & v 4« 4 4 5 s s e s e o
Toput: gl to (h+k+gP+ig) « « + = « =+ o o«
Output: o tec (h+k+g2+i.s) C e e s e e e e e

MECHANTICAL DATA

CAthode o o o ¢ & o = 2 « o o s a ¢ o s o o o + =
Bulb . . ¢« & v it i e e e e s e e e e e e e

Base . v v v 0 v v 0 e v e e e e .
Mounting Pesition . . . . . . e
Dimensions and »in connections shown

MAXTMUM RATIXGS, Design Center Values

Plate Voltage . « ¢ « @ 4 ¢ & o 4 o ¢ o « = o +
Screen Grid Voltage + o v o v ¢ o o o o o o « o &
Plate Dissipetion . + « v 4 o & o o & o o o » & »
Screen Crid Dissipation » + « & ¢ « ¢ & ¢ 5 » «
Control Grid Dissipation . + v ¢ ¢ ¢« ¢« &« & « o &
Cathode CUrrent v + v & « « « o v « o s o o ¢ ¢ o
Heater-Cathede Voltage .+ & « o o o v o v ¢ & & &
Bulb Temperattl'e .+ « o 4+ « & o s & = = s & o &

MAXTMUM CIRCUIT VALUES

Grid Circuit Resistance:
For Fixed Big8 + + o 4 s o & = s o s o « o 2
For Cathcde Bias & + & & v & = ¢t ¢ 4 v s « & o

TYPICAL CPERATING CONDITIONS AND CHARACTERISTICS

Plate Voltage « ¢« o« v ¢ & v 4 ¢ 4« o & o o« o o s »
Screen Grid Voltage . + « ¢ 4 v v 4 4+ 24 o o & » &
Control Grid Voltage . . & ¢ ¢« + v v ¢ & o o & &«
Cathode Bims Resistor . & & v v v ¢ ¢ ¢« ¢ ¢ & « &
Plate Current . . . . . . . &« ¢« 4 & ¢ 4« ¢« v ¢ o &
Screen Grid Current . . . & & & &« v ¢ 4 v 4 4 4 .
Plate Resistance .+ & & v v v o 2 o o 2 o o » « »
Transcondueb8nce o v v v 4 4 4 v w0 v e e e s
Control Grid Voltage (approximate) for

Plate Current of 10 microanmeres . « . + « « + &

in outline drawing

120
120
-1.0
L7
20
18000
26500

-9.5

. e s £.3 volts

. .. 0.6 ampere
Without
External

Shield

. . . 0.055 uuf

. . . 15.0 puf

. 2.8 puf

Coated Unipotential

79

See outline drawing page b

Any

page U4

.. 0
. . 0

150
150
27
50
20
18000
26500

250 wvolts

150 volts

8.5 watts

3.0 watts

see Tootnote ¥
90 milliamperes
90 volts
130 centigrade

05 megohm
.10 megohm

vaolts

volts

volis

obms
milliamperes
milliamperes

micromhos

volts

* OQOperation with the control grid positive with respect to the cathode ig not

recozmended.
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BELL SYSTEM PRACTICES ’ SECTION AB46.420A
Transmission Engineering and Data Issue 2, June 1962
Electron Tube Data A.T. & T. Co. Standard

B gz

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 420A ELECTRON TUBE

DESCRIPTION

The 420A electron tube is a double-triode having separate indirectly heated
cathodes. The heater is center-tapped to permit operation from a 6.3 or 12.6 volt
filament supply. This tube has been designed for use in d-c amplifier circuits where
tube requirements include a high order of mechanical and thermionic stability as
well as long life expectancy.

CHARACTERISTICS

Heater Voltage . . . .« « « « « « o« e e e e e e 6.3 volts
Plate Current (each section) = 1ts: - -0.6 volt {0.15 milliampere
Transconductance (each section) Bp = 1H0 JOigs; %o ' 500 micromhos

FILE: MINIATURE SECTION
—»=- Indicates a change

@ American Telephone and Telegraph Company 1962



BELL SYSTEM PRACTICES SECTION ABL6.420A
Transmission Engineering and Data Issue 1,May 1951
Electron Tube Data A.T.& T. Co. Standard

420A

ADVANCE ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 420A® ELECTRON TUBE

7II "
~—— gMAX—=  MEASURED AT 1§
DIAMETER ON BULB
T
AS
\ HEATER (SECTION 1)
GRID CATHODE
3 | (SECTION 2) (SECTION 1)
2= MAX. T 63
16 BULB CATHODE PLATE
.| (SECTION 2) (SECTION 1)
. 3
13 max. Iz +33
PLATE HEATER
(SECTION 2) (CENTER-TAP)
VIEW A-A
A E9-1 RMA SMALL BUTTON
A A 9-PIN BASE
— — —— — — —_— 4
DESCRIPTION

The 5755/420A* is a double-triode amplifier tube having separate indirectly heated
cathodes. The heater is center-tapped to permit operation from a 6.3 or 12.6 volt
filament supply. This tube has been designed for use in d-c¢ amplifier circuits

where tube requirements include a high order of mechanical and tharmionic stabili-

ty as well as long life expectancy.

CHARACTERISTICS

Heater Voltage.......0ovuu... Creeeereanee Ceeecacenanen veeese. 6.3 volts
Plate Current (each sect1on? } Ep=110 volts;Eg=-0.6 volt 0.15 milliampere
Transconductance (each section) 500 micromhos
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Vacuum Tube

5755/420A - PAGE 2

GENERAL CHARACTERISTICS
BLECTRICAL DATA

Heater Voltage ------=-ccccccccccaaa-

Heater Current --------ccccmnccacan.-
Direct Intereclectrode Capacitances

Grid to plate (each section) =-----
Input (each section) --=--ceccee--
Gutput (Section #1) --=-----meeu--
Cutput (Sectior i2) ~=-==-==c=c---
Plate 1 to Plate 2 -=--cvccececean
Grid 1 to Plate 2 --=---cccecaea--
Grid 2 to Plate 1 --=--ccmcmcanee-

MECHANICAL DATA

Cathode -----cc-cccmcmmcccccccccncaaa-
Bulb =-c--cc-ccmmcmmcm e
Base ~-=-cccccccmcmmca e
Mounting Position ==-=------ccccaeaaa-o-

Pa:allal
6.3

360
without

O O OO O - -
o o e o

Series
12.6  volts
120 milliamperes
with external
shield (Rils #3135}
(a) 1.4 uuf
(a) 1.7 caf
(a) 1.5 uuf
(r) 1.3 uuf
(b) 0.2 uuf
(b) 0.01 wuuf
(b) 0.01 uuf

Coated Unipotential
Té6-1/2

Small Button 9-pin
Any

Dimensions and pin connzctions shown in outline drawing on Page 4

MAXIMUM RATINGS, Design Center Values (Zach Ssction)

Plate Voltage ---=-ve-cemccmcccccccaa—-
Plate Dissipation =-=-=--cc-cccccccncaa-

Plate Current --=---ccccccmccncccccna---
Heater-Cathode Voltage --------vc~ceu---

225 volts
0.9 watt

4 milliamoares
70 volts

TYPICAL CPERATING CCNDITICNS AND CHARACTERISTICS, D-C IMPLIFTER

(Values are for each section unless otherwise specified)

Heater Supply Voltage -=---=cc-e-cccrmcmmcccncmcncnanoaan
Eeater Ballast Resistor =---=----ccceccccmccmcnnccccanaa--
Plate Supply Voltage =-----c-ccccccccccmcmcnicccccncnnnann
Cathode Bias Resistor (Cathodes tied togsther)
Plate Current ---e--cecemecccmcmmcmcmccnrccmcccccecmce oo
Grid Current (max.) =-------- R L e PP PR P .=
Plate Resistance =<-c-=m---eeccemmecemmcmaccmccc oo
Load Resistance =---c--ccccmmmmmmcc e e
Transcenductance ~--~=~sseccmeoccmccmmcrecccccccccccccnnae
Amplification Factor -=---ecmemeccmmconcrom i e -

Balameel == ecme oo e e
Stability? —-emcmeemmcememcamcacmemaeaemaa i

12.6 volts
35 ohns
310 volts
150,000 ohms
0.15 milliampers
1079 ampere
0.14 megohm
C.9 megohm
500 micromhos

0.3 volt
5 millivclts

(a) With external shield #315 connected to cathode pin of section under test.

(b) With extarnal shi=ld #315 connected to ground with cther elements.

(¢) Se2e cireuit - Fig. 1

994



420A

PAGE 3 5755/4204

l.

Balance is the condition obtained when grid voltages have been
adjusted so that resulting plate current values are asqual in both
secticns of the tube. Value shown above is the maximum grid voltage
differential necessary to obtain balance.

Stability is defined as the capability of the tube to maintain the

condition of balance described in Note 1 in a circuit such as shown in
Fig. 1. The asrithmetical average value of input voltage change necessary

to maintain balance for a production sample group of tubes will not be
greaster than the value given. This averzsge value of input voltage change
is determined over a 7-hour testing period immediately following a 9-hour
circuit acclimation schedule. (A4 5 millivolt change in-input vcltage is
equivalent to a 0.26 volt change in the output voltage.)

310 vou:_]
———"\A— L
51000 | 5000 | 5000 |0.315MEG. éo.smss. _|35v0|:rs

= 0.9 MEG.
1000 z4mze;§ OUTPUT
| 5755/420A £\ 35 35

0.15 MEG. \FSI/ - INPUT
AN _I_ H H

TOLERANCE ON RESISTORS=%|% =

ADEQUATE BY-PASS CONDENSERS SHOULD BE PROVIDED TO PREVENT
PARASITIC OSCILLATIONS.

THE BALLASTED HEATER CIRCUIT IS USED TO ESSENTIALLY CANCEL

OUT VARIATIONS IN HEATER POWER DUE TO SMALL VARIATIONS IN
HEATER RESISTANCE.

[e]
(3]

o
»H

o
ol

R

o

PLATE CURRENT IN MILLIAMPERES

FIG. |
(2]
CHARACTERISTICS FOR EACH SECTION E-“mggg]’;‘)ﬂﬂ':}'&g{%} EACHA 1200
IN REGION OF STABLE OPERATION a
E¢=6.3 VOLTS | [ 340 STABLE OPERATION —fi—=—1000
! i . 3 | &_|
Ec:0 -10 20 | /30 o ., |Ef=63 VOLTS [ 12
/ =32[¢ 110 voLTS /1 1]%°°
| / / z | [ L/ Z1S
S o4 2l2le00
/ ] / 2D Im §§§-
- g 1 2
/ 7 v 40 :z:.ts 7 b 2181400
/l / J AR € on AN §: 200
P // - V // 8.05 Pl il
O 40 80 120 160 200 240 280 320 360 w o &1
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CHARACTERISTIC FOR EACH SECTION
IN REGION OF STABLE OPERATION

Z 100
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L9 70 T
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Vacuum Tubes
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5755/L20A - PAGE 4
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A development of Bell Telephone Laboratories, the research laboratories of the
American Telephone and Telegraph Company and the Western Electric Company,

1-E-51-4
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421A

ELECTRON TUBE DATA SHEET

WESTERN ELECTRIC 5998% ELECTRON TUBE

DESCRIPTION

The 5998/421A* iz a double triode having separate indirectly heated cathodes.

It is intended for use as a series tube in regulated rectifier circuits.

CEARACTERISTICS

Heater Voltage = = = = = = = = - - - = = = - o - - o < €.3 volts

Plate Current per Section {'Ebb = 110 volts;} - - - 125 milliamperes
Transconductance per Section \ Rk = 65 ohms - - - 20000 micromhos
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Vacuum Tube

998

5998/L212 ~ PAGE 2

GENERAL CHARACTERISTICS

ELECTRICAL DATA

Heater Voltage = = = = = = = = = = = ¢ = ¢ c ¢ = = = = = « 6.3 volts
Heater Current = = = = = = = = = = = = = o« == ===~ - 2.4 amperes

MECHANICAL DATA

Cathode = = = = = = = = = = = = ¢ = = 2 o 0 o=« Coated Unipotential
Bulb = = = = = = ¢ = o = ¢ o e s e o - -e- -~ ST 16
Basg = = = = = = = = = ¢ - e e o - - == ---- Medium 8-pin cctal
Mounting Position = - = = = = = = o ¢ - - - - - - - Ary
Dimensions and Pin Connections - = = = = - - - See (utline drewing page 4

MAXIMUM RATINGS, Design-Center Values (Zach Triode)

Plate Voltege = - = = = = = = = = = = = = o - - -~ 250 volts

Plate Dissipation = = = = = = = = = = = = - - - =« - 13 watts
Cathode Current = = = = = = = = = = = = = = - - - - 125 millismperes
Eeater-Cathode Voltagel -------------- 150 volts

Bulb Temperaturel - - - - - - - - - - - .- - .- 200°Centigrade
Maximum Grid Circuit Resistance for Cathode Bias - - 0.1 megohm

OPERATING CONDITIONS AND CEARACTERISTICS (Each Triode)

Plate Supply Voltage = = = = = = = = = = = = - 110 110 volte
Cathode Bias Resistance = = = = = = = = = - = 90 €5 ohkms

Plate Current = = = = = = = = o 2 o o - - - - 100 125 milliamperes
Amplification Fector - = = = = = = = = - - - - 5.9 6.1

Plate Resistance = = = = = = = =« = = = - - - - 330 305 okms
Transconductance = = = = = =« = = = « - = - = = 18000  2C000 micromhos

Note 1: For optimum life expectancy the heater-cathcde voltage should not
exceed 90 volts and forced-air cooling should be provided. The air
flow should be sufficient to keep the bulb temperature below 150°C.
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PAGE 3 - 5998/L21A
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Vacuum Tubes
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421A
5998/421A - PAGE 4
-—ZEMAX.—-
2"
TEMAX.—
I'gl‘l
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STI6
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.gll +ill
46 - T6
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5|6MAX. \
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CATHODE(2) CATHODE(I)
PLATE(2) HEATER
GRID(2) HEATER
A development of Bell Telephone Laboratories, the research laboratories of
the American Telephone and Telegraph Company and the Western Electric Company
2-J-53-4 T-2728



422A

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 422A ELECTRON TUBE

DESCRIPTION

The L22A is a double diode with indirectly heated cathodes. It is used as
a full wave rectifier to supply direct current from an alternating current source.

CHARACTHRISTICS

Heater Voltage = = = = = = = = = - = = = = = = = = = = = = 5 volts
Maximum Peak Inverse Voltage - - - = = = = = = = = = =« <« = = 1800 volts
Maximum D-C Output Current - = = = = = = = = = = = = = = = = 400 milliamperes

FILE: RECTIFIER SECTION
ISSUE 2 9-52
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Vacuum Tube

L22A-Page 2

GENERAL CHARACTERISTICS
ELECTRICAL DATA

Heater Voltage =« = = = = = = = = = & o & 2 0 0 0 o = o o = 5 volts
Heater Current = = = = = = = = = © =« = = = = = 2 o oo .- 3 amperes

MECHANICAL DATA

Cathode = = = = = = @ 0 = = = 0 0 o e 2 20 c a0 === Coated unipotential
Bulb = = = = = = = = = = = 2« = = - e oo ST16
Base = = = = = = = = = 2 & e e e e e e e e e a- - Medium Shell Octal
Mounting Position = = = = = = = = = = « = - = - - - - Any

Dimensions and pin connections shown in outlined drawing on page 4.
RATINGS ,Design-Center Values

Maximum Peak Inverse Voltage - = = = = = = = = == < = = = = 1800 volts
Maximum Steady State Peak Plate Current per Plate - - - - - 0.9 ampere
Meximum Transient Peak Plate Current per Plate - - - - - - L amperes
Maximum A-C Plate Supply Voltage per Plate = = = - - - - - See rating chart
Maximum Steady State D-C Output Current per Plate - - - - See rating chart
Minimum Effective Plate Supply Impedance per Plate - - - - 100 ohms
Tube Voltage Drop ( at 300 milliamperes per plate )- - - - 26 volts
Maximum Bulb Temperaturel ---------------- 150 centigrade
TYPICAL OPERATING CONDITIONS
Full Wave Rsctifier Input To Filter

Capacitor Choke
A-C Plate Supply Voltage per Plate - = = - - - - 385 450 volts
Input Capacitor = = = = = = = = = = = = = - - - 10 --- microfarads
Input Choke (minimum) - = = = - = - - - -« - - -—- 10 henrys
Effective Plate Supply Impedance per Plate - - - 100 --- ohms
D-C Output Current = = = = = = = = = = = = = = = 300 350 milliamperes
D-C Output Voltage = = = = =« = = = = = = = = = = 395 360 volts

RATING CHART
PERMISSIBLE D-C LOAD CURRENT PER PLATE
VS RMS SUPPLY VOLTAGE PER PLATE

0 220
&
gzoo -
= (GHOKE INPUTS,
si80 ONLY DX
2
Sie0
2
z N

140 d
g S
120
I CAPACITOR OR
a100 GHOKE INPUT
& so
[\ 4
3 60

<
g 0 N \\\
© 20
2 o NN T
0100 200 300 400 500 0 800

RMS SUPPLY VOLTAGE PER PLATE

Note: Operating point for capacitor input to filter must be within the lower
cross-hatched area designated "Capacitor or Choke Input" while that for
choke input to filter must be at some point within either cross-hatched
ares,
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422A

Page 3-4224

Note 1: Temperature limit given is that required to obtain optimum tube life.
Forced-air cooling is necessary to meet this limit. Maximum permissible
bulb temperature is 200 centigrade.

» 800 TT]
E 7 CHOKE INPUT FILTER
= 100 Ep=5.0 VOLTS
o =
2 s00 - L = 10 HENRYS
& 500l 6 RMS.VOLTS
= $00pER PLATE
|.<_t 950 [
o 400 3\ 500"
H 450
o) —— 400
> 300 [ 350
5 =300
& 200
3
9 100
o)
O 40 80 120 160 200 240 280 320 360 400 440 480

D-C LOAD CURRENT IN MILLIAMPERES

[T T T TTITTTTO
1000 CAPACITOR INPUT FILTER
=50V
~ 900 E,"5.0 VOLTS
i C=I0MF
2 800l TOTAL EFFECTIVE PLATE SUPPLY
:c:, 8 - IMPEDANCE PER PLATE=100 OHMS]
"\ ~ HEEREEE
- - 600
5 7003 ~— . _|RMS. voLTS
Z c00 ~ 550 [ |PER PLATE
2 - 500
n - e —T—t— 3
g 500 < ~m 450
> 400 ™ 400
P N
5 —~ — 1,350
E—_ It \
5 300 300
(o]
© 200
Q
100
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D-C LOAD CURRENT IN MILLIAMPERES
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Vacuum Tubes

422A
4L22A-Page 4L
L -
FZBMAX
58 |
IIGMAX. r
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I
|9
18V sme
9,3 BULB
4i6ie
5 ZMAX
/-BB—II MEDIUM SHELL
L 8-PIN OCTAL BASE
HEATER /—NO CONNECTION
NO CONNECTION HEATER & CATHODE
PLATE# | NO CONNECTION
NO CONNECTION PLATE® 2
11000
]
a 900 y
= 1%
< 800 7
- EA=50VOLTS /
= f %
s 700 5
2 4
< 600 L
y .
< 500 ;
a /’
5 400 7
a ‘///A
[ 4
= 300
a 200
5
o 100
W
- 0 10 20 30 40 50 60 80
a D-C PLATE VOLTS
A development of Bell Telephone Laboratories, the research laboratories of the
American Telephone and Telegraph Company and the Western Electric Company.
1-J-52-4 T2720
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BELL SYSTEM PRACTICES SECTION ABL6.L23A

Transmission Engineering and Data ISSUE 3, DECEMBER 1952
Electron Tube Data A.T.& T.Co. STANDARD

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 423A*ELECTRON TUBE

L BN

”
L.*.

=2
S
S
~a
N

DESCRIPTION

The 6140/4L23AK*is a two-electrode inert-gas filled cold cathode tube designed
primarily for use as a voltage reference tube. This tube has characteristics
which are exceptionally stable with life and with variations in ambient
temperature.

CHARACTERISTICS

Cathode Current L to 8 milliamperes

Anode Voltage Drop . . W RN F Wm W W & E B @ . 100 volts
Regulation, Max. (4 to 6 Milliamperes D-C) . . . . . . . . 0.75 volt

FILE: COLD CATHODE SECTION
ISSUE 3, 11-52

423A*



6140/L234 - PAGE 2

RATINGS, Absolute Values

Cathode Current, Forward

8 milliamperes

Maximum . . . . . . . .

Minimum . & v ¢ ¢ ¢ ¢ o o o 0 e e e 0 e e e e e L milliamperes
Maximum Inverse 2node Current . . . . ¢« .« .« .« « . . . . 0.0 milliampers
Ambient Temperature Limits . . . . . e e « s e+ . =55to + 60 centigrade

ELECTRICAL DATA

Min. Bogey Max.

Anode Breakdown Voltage . . . .-. « + « « « & -—-- 135 160 volts
Anode Voltage Drop at 6 Mllllamperes (p-c)l. . 99 100 103 volts
Regulation (4 to 6 Milliamperes, D-C). . . . . === 0.3 0.75 volt
Tempdrature Sensitivity of Anode Voltage Drop

Anode Current, 4 Milliamperes (D-C) . . . . =--- =0.01 --- volt/c

Anode Current, 8 Milliamperes (D-C) . . . . --=  -0.02 --- volt/c
Fluctuation® . . . . . C e e e e e e e e e e === 0.02 0.1 volt
Stability3 e e e e e e e . e e e e e+ === 0.05 0.2 volt

MECHANICAL. DATA

Mounting Position . . . . . . . . .. . . .. e e e Any

Net Weight, Approximate . . . . . . . . . . . c e e e 0.3 ounce

Bulb . . . s L e e e e e e e e e e e e e e e e e e e T 6-1/2

Base © e e e s e e e s e e e e e e e e e Small Buttm 9-pin

Note 1: These values are for new tubes. Anode voltage drop will stabilize
within 3 minutee after sterting. The stability chsracteristic
should be considered during tube life.

Note 2: The anode voltage drop variation during a short period of time
(one to ten minutes), with the tube operating at one value of current
and temperature within its ratings, will not exceed the above stated
maximum value.

Note 3: The drift of anode voltage drop over a period of 1000 hours, with the

Note 4:

tube operating at one value of current and temperature within its
ratings, will not exceed the above stated maximum value.

Pins marked "NO CONNECTION" should not be coanected to any portion
of en external circuit. Failure to observe this precaution may result
in improper operation of the tube.
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< Imax —
) ___ MEASURED AT
7"
| ixDIA OF BULB
l%‘MAX. Tsé_
" U _|_" _3_"
3 MAX. BULB I8-32

A .

BUTTON 9-PIN BASE

NO CONNECTION
—NO CONNECTION

NO CONNECTION

CATHODE

CATHODE

NO CONNECTION NO CONNECTION

SEE NOTE 4 ON PIN CONNECTIONS
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Western Electric
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BELL SYSTEM PRACTICES SECTION AB46.423C
Transmission Engineering and Data Issue 1, December 1962
Electron Tube Data A.T.& T. Co. Standard

|

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 423C ELECTRON TUBE

DESCRIPTION

The 423C is a two-electrode inert-gas filled cold cathode tube designed
primarily for use as a voltage reference tube. This tube has characteristics which
are exceptionally stable with life and with variations in ambient temperature.

CHARACTERISTICS

Cathode Current . . . . . .+« +« « +« « +« « « « « « + « « .4 to 8 milliamperes
Anode Voltage;Drop. , . . . -doef £ uis T R R - [ volts
Regulation at 4 to 6 milliamperes d-c (Note 5-page 3). . . . . 0.75 volt

File: Cold Cathode Section

(:) American Telephone and Telegraph Company 1962

423C



423C—PAGE 2

RATINGS, Absolute System (Note 1)

Cathode Current, Forward

Maximum .« « ¢ ¢ ¢t e e e e e e e e e e e e e e e 8 milliamperes
Minimum - - - S L R I 4 milliamperes
Maximum Inverse Anode Current S T T T R S 0.0 milliampere
Ambient Temperature Limits. . . . . . . . . . . . . . . -55 to +60 centigrade

ELECTRICAL DATA, Throughout Life

Min. Bogey Max.

Anode Breakdown Voltage. . . .« .- 135 160 volts
Anode Voltage Drop(E,q)at 6 M1111amperes(D C)Note 2 - 99 100 103 volts
Regulation (4 to 6 Milliamperes,D-C) (Note 5) - - - . - 0.3 0.75 volt
Temperature Sensitivity of Anode Voltage Drop

Anode Current, 4 Milliamperes (D-C) - . . . . . . - -0.01 - volt/c

Anode Current, 8 Mllliamperes (D C) c e e e e e e = =-0.02 - volt/c
Fluctuation (Note 3) - - S 0.02 0.1 volt
Average Ionization Time (Note ). - e e e e e e e 4.0 6.0 milliseconds

MECHANICAL DATA

Mounting Position . . . . . . . . ¢ o O o . . o o 00 Any
Net Weight, Approx1mate e e e e e e e e e e e e e e e 0.3 ounce
Bulb. . . e e s e e e e e e e e e e e e e T 6%
Base. . . . e Small Button 9 pin
Dimensions and connectlons shown in out11ne draw1ng on page 4.

LIFE DATA

Regulation (4 to 6 mAdc) after 1000 hours at 5 mAdc (Note 5). . . . See Figure 1
Drift in Anode Voltage Drop (E{q) in 1000 hours at 5 mAdc . . . . . See Figure 2

HANDLING

This tube contains a small amount of krypton-85 gas which is a by-product
radioactive material. The amount of krypton-85 is less than five microcuries, which
is too small an amount to require any special care in use.

Atomic Energy Commission regulations require that the individual tube carton
for tubes containing by-product radioactive material be appropriately marked. The
marking includes the statement that tube disposal should be in approved manner.

Approved instructions for disposal of tubes containing krypton-85 are as
follows;

Tubes to be disposed of should be broken or crushed in a well
ventilated place releasing any resulting vapors to the outside
atmosphere. The residual broken or crushed tubes should be dis-
posed of in a normal public trash disposal system. Tubes should be
disposed of at a rate of not more than 100 each week from any one
location. Avoid breathing vapors from broken tubes.

Note 1: In the "Absolute System" the maximum ratings specified are limiting values above which the
serviceability of the device may be impaired from the viewpoint of life and satisfactory
performance. Maximum ratings, as such, do not constitute a set of operating conditions and
all values may not, therefore, be attained simultaneously.
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Note 2:

Note 3:

Note 4:

Note 5:

REGULATION AFTER 1000 HOURS
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These values are for new tubes. Anode voltage drop will stabilize within 3 minutes after
starting.

The anode voltage drop variation during a short period of time (one to ten minutes), with
the tube operating at one value of current and temperature within its ratings, will not
exceed the above stated maximum value.

With 15 volts overvoltage (15 volts above Anode Breakdown Voltage) with tube in total
darkness. Average of 10 measurements taken at 1 second intervals.

Regulation is defined to be Anode Voltage Drop (E¢q) at 6 mAdc minus Anode Voltage Drop
(E,y) at 4 mAdec.
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L-——',:Zi — -] — MEASURED AT .438"
y DIA. ON BULB
1 IC IC
CATHODE ANODE
< {
1.500" \ N
MAX. Tés ¥
BULB CATHODE ANODE
1.750" 1.125" £ .094" 1c 1c
MAX.

VIEW A-A

| uu S —

9-PIN BASE

NOTE: PINS MARKED IC (INTERNAL CONNECTION) SHOULD NOT BE CONNECTED TO ANY

PORTION OF AN EXTERNAL CIRCUIT. FAILURE TO OBSERVE THIS PRECAUTION
MAY RESULT IN IMPROPER OPERATION OF THE TUBE.

A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
and Telegraph Company and the Western Electric Company.

PRINTED IN U.S.A.



BELL SYSTEM PRACTICES SECTION AB46.425A
Transmission Engineering and Data Issue 4, June 1962
Electron Tube Data A.T.& T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 425A ELECTRON TUBE

DESCRIPTION ~

The 425A is a four-electrode, inert-gas filled cold cathode tube for use as a
relay device. The tube is provided with an anode-cathode gap and a starter anode-
starter cathode gap such that isolation of the control (starter gap) and controlled
(main gap) portions of a circuit may be obtained.

This tube is designed with an integral special mounting bracket. It is avail-
able in an electrically equivalent, socket mounting form, as the 451A.

CHARACTERISTICS

Peak Anode Voltage . . . . . . . . . . . . . . . . 180 180 volts ==
Average Starter Cathode Current. . . . . . . . . . . . 0.7 7.0 milliamperes
Average Main Cathode Current. . . . . . . . . . . . . 5.0 50 milliamperes
Average Life, Approximate - . . . . . . . . . . . . .10000 10 hours

FILE: COLD CATHODE SECTION

-<«—]Indicates a change
American Telephone and Telegraph Company 1962

425A
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MAXIMUM RATINGS, Absolute System (Note 1)

Peak Voltage, Forward or Inverse
Anode to all Other Electrodes .
Cathode to all Other Electrodes .

-»-Cathode Current (Note 2)
Peak . .
Average .
Averaging Time

Starter Cathode Current(Note 2)

Peak
Average .
Averaging Time
-»>-Peak Inverse Current (Note 2)
Anode . . . e e e e
Starter Anode .
Ambient Temperature L1m1ts

ELECTRICAL DATA, Throughout Life

Starter Breakdown voltage (Note 3) . .
Starter Voltage Drop at 2.5 M1111amperes
Anode Voltage Drop at 10 M1111amperes .

-»Transfer Current (Note 4)-.

Negative Cathode Transfer Voltage (Note 5)
Ionization Time, Starter Gap (Approx.) (Note 6).
Deionization Time, Main Gap (Approx.) .

MECHANICAL DATA

Mounting (Note 7) .
New Weight, Approx1mate
Dimensions and Connections

HANDLING

180 volts
180 volts

50 milliamperes
20 milliamperes
2 seconds

7 milliamperes
2.5 milliamperes
2 seconds
5 milliamperes
1 milliamperes
5°

-55° to +8 centigrade

Min. Bogey Max.

67 80 90 volts
55 70 75 volts
58 70 80 volts

See Curve, Figure 3, Page4
- -25 -40 volts
- 5 - milliseconds
- 1 - millisecond

Any position
. . 0.7 ounce
See outllne drawing on page 4

This tube contains a small amount of krypton-85 gas which is a by-product
radioactive material. The amount of krypton-85 is less than five microcuries, which
is too small an amount to require any special care in use.

Atomic Energy Commission regulations require that the individual tube carton
for tubes containing by-product radioactive material be appropriately marked. The
marking includes the statement that tube dispnsal should be in approved manner.

Approved instructions for disposal of tubes containing kryrton-85 are as

follows;

Tubes to be disposed of should be broken or crushed in a well
ventilated place releasing any resulting vapors to the outside
atmosphere. The residual broken or crushed tubes should be dis-
posed of in a normal public trash disposal system. Tubes should be
disposed of at a rate of not more than 100 each week from any one
location. Avoid breathing vapors from broken tubes.

—3=Indicates a change
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Note 1: In the "Absolute System" the maximum ratings specified are limiting values above whith the
serviceability of the device may be impaired from the viewpoint of life and satisfactory
performance. Maximum ratings, as such, do not constitute a set of operating conditions and
all values may not, therefore, be attained simultaneously.

Note 2: Sufficient resistance must be used in series with the tube discharge paths to assure that-—
the electrode currents do not exceed their maximum rated values.

Note 3: Limits apply immediately after the tube has conducted current. These values may be initially
as much as 3 volts higher or lower if the tube has been idle.

Note 4: To assure transfer of conduction from the starter anode-starter cathode gap to the anode-
starter cathode gap.

Note 5: To assure transfer of conduction from the anode-starter gap to the anode-cathode gap with
1.5 milliamperes flowing from anode to starter cathode. Cathode voltage is measured with
respect to starter cathode.

Note 6: With 15 volts starter overvoltage (15 volts above Starter Breakdown Voltage) and with the
tube in total darkness.

Note 7: Tube is permanently mounted on plastic angle bracket. Pin connections are terminated in
flexible connector leads.

-—»Indicates a change



425A - PAGE 4

200 \
N
. N,
3 180 AN
e N ANODE TRANSFER
® \ \\ CURRENT CHARACTERISTIC
s |60 \
> N
=
:1 140 \\ ‘\
N
§|2° N IMUM
w TYPICACN, ——
a <
% 100 L
T
N
B
[~
80
0 40 80 120 160 200 240 280 320 360 400
TRANSFER CURRENT IN STARTER GAP IN MICROAMPERES D.C.
FIG. 3
STARTER ANODE (RED) THRU
[e— 875" MAX — 82,000 OHMS REESISTANGE
~—— 656" 6000%:250" 422'+03"
o o GATHODE: §500"+.26¢ 688"+ 03"
TRAI NSWE (YELLOW) N H
COATING ANODE -
ON BULB\ ' (BLACK) :
TL' 182" J oo
BULE MAX. I ks s BT
o - | wpx.
13 179 "
' = i
.
HER R LIB8"MAX, —=
HiH Y 6500"£.250" ——
j_ . PR ik nheh
=41 2 STARTER CATHODE (GREEN) THRU
A 008" 18,000 OHMS RESISTANCE
172°MAX. L 008
¢ oF.120*:393 DIA. MOUNTING HOLE.
-~ 250" 016" P-43A106 #6 SELF TAPPING SCREW-
A} ta SUPPLIED WITH ALL TUBES EXCEPT

VIEW AA
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A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
and Telegraph Company and the Western Electric Company.

PRINTED IN U.S.A.



BELL SYSTEM PRACTICES AB46.426A
Transmission Engineering and Data Issue 4, January 1962
Electron Tube Data A.T.& T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 426A ELECTRON TUBE

DESCRIPTION

The 426A is a three-electrode inert-gas-filled miniature cold cathode tube for
use in relay, voltage regulator or rectifier circuits. This tube is especially
suitable for use in control circuits such as in triggering, counting or switching

apparatus.

CHARACTERISTICS

Peak Anode Voltage - . 180 volts

Average Cathode Current . . . . . « « . . . . . . . . T/5 60 milliamperes
I G BV LR | IR TR L R . . .10000 10 hours

Average Life, Approximate -

File: Cold Cathode Section

@ American Telephone and Telegraph Company 1962 426A
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MAXIMUM RATINGS, Absolute System (Note 1)

Forward Peak Anode Voltage . . . . . « .« .+ .« .« . . . 180 volts
Forward Cathode Current(Note 2)
Peak . . . . . . . . C e e e e e e e e e e 60 milliamperes
Average . + « o« o+« e e e e e e e e e e e e e e 30 milliamperes
Averaging Time . - - L T R R 2 seconds
Peak Inverse Current (Note 2)
Anode - - . e e e e e e e e e e e e e 5 milliamperes
Starter - - - T 1 milliampere
Ambient Temperature L1m1ts L -55 to +85 centigrade

ELECTRICAL DATA, Throughout Life

Min. Bogey Max.

Starter Breakdown Voltage. . . . . . .65 72 85 volts
Starter Voltage Drop at 3 M1111amperes 0wte3) .+« . .83 63 72 volts
Anode Voltage Drop at 10 Milliamperes (Notes 4 & 5). . .63 69 75 volts
Transfer Current . . .o .+ . . See Figure 1, Page 3

Ionization Time, Starter Gap owtes) e e e e e e .- 10 - milliseconds
Deionization Time, Main Gap. . .- 6 - milliseconds
Inverse Current at -120 Volts Anode Potent1a1(Note'n . - - 3 milliamperes

MECHANICAL DATA

Mounting (Note 8). . . . . + +« + +« 4+ +« « +« « « « « « « « + .« . .Any Position
Net Weight . . . . . e e . 0.7 Ounce
Dimensions and connectlons shown in out11ne draw1ng on page 4

HANDLING

This tube contains a small amount of krypton-85 gas which is a by-product
radioactive material. The amount of krypton-85 is less than five microcuries, which
is too small an amount to require any special care in use.

Atomic Energy Commission regulations require that the individual tube carton
for tubes containing by-product radioactive material be appropriately marked. The
marking includes the statement that tube disposal should be in approved manner.

Approved instructions for disposal of tubes containing krypton-85 are as
follows;

Tubes to be disposed of should be broken or crushed in a well
ventilated place releasing any resulting vapors to the outside
atmosphere. The residual broken or crushed tubes should be dis-
posed of in a normal public trash disposal system. Tubes should be
disposed of at a rate of not more than 100 each week from any one
location. Avoid breathing vapors from broken tubes.

Note 1: In the "Absolute System' the maximum ratings specified are limiting values above which the
serviceability of the device may be impaired from the viewpoint of life and satisfactory
performance. Maximum ratings, as such, do not constitute a set of operating conditions and
all values may not, therefore, be attained simultaneously.

Note 2: Sufficient resistance must be used in series with the tube to assure that the electrode
currents do not exceed the maximum rated values.
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Note 3: Starter voltage oscillations of approximately 1 to 10 kilocycles and 12 volts peak-to-peak
will be present at starter current values below 0.05 milliampere.

Note 4: Approximately 95% of tubes will be within limits of + 2.8 volts from the bogey value

Note 5: Anode voltage oscillations of approximately 5 to 20 kilocycles and 3 volts peak-to-peak
will be present at anode currents within the ratings,

Note 6: With 15 volts starter overvoltage (15 volts above starter breakdown voltage) with tube in
total darkness. '

Note 7: Negative anode voltage applied through 8000 ohms. Starter connected to anode through 100, 000
ohms.

Note 8: Tube is permanently mounted on a plastic angle bracket. Pin connection are terminated in
flexible connector leads. :
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A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
and Telegraph Company and the Western Electric Company.

PRINTED IN U.S.A.



BELL SYSTEM PRACTICES SECTION AB46.427A
Transmission Engineering and Data Issue 3, October 1962
Electron Tube Data A.T.& T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 427A ELECTRON TUBE
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DESCRIPTION

The 427A is a three-electrode inert-gas-filled cold cathode tube designed for
use as a voltage regulator and has characteristics which are exceptionally stable
with life and with variation in ambient temperature. The third electrode is pri-
marily a starting element.

CHARACTERISTICS

cathode Current . . . . . « « « « « « « « « « « « « . .5 to 40 milliamperes
Anode Voltage Drop (E 4) -+« + + =« - + « « » « « - « « « « . 100 volts
Regulation at 5 to 40 milliamperes d-c (Note 6). . . . . . . . £1.5 volts

File: Cold Cathode Section
(:) American Telephone and Telegraph Company 1962

427A
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RATINGS, Absolute System (Note 1)

Cathode Current, Forward

Maximum . . . . . . . . o o e e e e e e e e e e 40 milliamperes
Minimum . . . e e 4 e s e e 4 e e e e e 5 mil lj_amperes
Starter Current, Forward

MaxXimum « -« ¢ ¢ ¢« ¢ e e e e e e e e e e e e e 5 mill j_amperes
Minimum (Note 2) . . . . T I 0.5 milliampere
Maximum Inverse Starter or Anode Current I 0.0 milliampere
Ambient Temperature Limits . . . . . . . . . . . . . -55 to +85 centigrade

ELECTRICAL DATA

Min. Bogey Max.

Anode Breakdown Voltage . . - 165 -  volts
Anode Voltage Drop (E¢q) at 40 ‘Milliamperes, (D C) (Note 3) . . 99 100 103 volts
Regulation (5 to 40 Milliamperes, D-C) (Notes 4 & 6). . . . - —-0.3 *1.5 volts
Starter Breakdown Voltage. . . . . . . 115 125 135 volts
Starter Voltage Drop at 5 M1111amperes (D C) . . . . . 100 110 120 volts
Transfer Current. . . . . . . . See Curve - Figure 1
Temperature Sens1t1v1ty, Anode Voltage Drop
Anode Current, 5 milliamperes (D-C) . . . . . . . . . = =0.007 - volt/e
Anode Current, 40 milliamperes (D-C). . . . . . . . . =- =0.004 - volt/c
LIFE DATA
Starter Breakdown Voltage (Max.) after 500 hours at 40 mAde. . . . . . .135 volts

Regulation (5 to 40 mAdc) after 500 hours at 40 mAdc (Note 6). . See Figure 3, Page 4
Drift in Anode Voltage Drop (E¢q) in 500 hours at 40 mAdc. . See Figure 2 and Note 5

MECHANICAL DATA

Mount ing Pos it ion ¢+ ¢ ¢ e e e e e e e e e e e e e e e e e Any
Net Weight, Approx1mate A e L L BN I R 0.4 Ounce
Base: -+ - L T S Small Button 9- pln
Bulb: - - - . . . . T6-1/2

Dimensions and connections shown in out11ne drawing on page 4
HANDLING

This tube contains a small amount of krypton-85 gas which is a by-product
radioactive material. The amount of krypton-85 is less than five microcuries, which
is too small an amount to require any special care in use.

Atomic Energy Commission regulations require that the individual tube carton
for tubes containing by-product radioactive material be appropriately marked. The
marking includes the statement that tube disposal should be in approved manner.

Approved instructions for disposal of tubes containing krypton-85 are as
follows; _

Tubes to be disposed of should be broken or crushed in a well
ventilated place releasing any resulting vapors to the outside
atmosphere. The residual broken or crushed tubes should be dis-
posed of in a normal public trash disposal system. Tubes should be
disposed of at a rate of not more than 100 each week from any one
location. Avoid breathing vapors from broken tubes.
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ste 1;: In the "Absolute System' the maximum ratings specified are limiting values above which the
serviceability of the device may be impaired from the viewpoint of life and satisfactory
performance. Maximum ratings, as such, do not constitute a set of operating conditions and
all values may not, therefore, be attained simultaneously.

vote 2: The minimum starter current requirement applies only when the tube is operated for extended
periods (hundreds of hours) between starting operations to assure maintaining starter
breakdown and transfer current characteristics.

Note 3: These values are for new tubes. Anode voltage drop will stabilize within 3 minutes after
starting. ,

“te 4: Continuous operation at a current value in the low portion of the operating range for an
extended period (hundreds of hours) may result temporarily in regulation exceeding the
stated values. -

Note 5: The drift of anode voltage drop improves with operating life. After 1000-2000 hours oper-
ation the drift of anode voltage drop per 1000 hours will not exceed 0.3 volt.

Note 6¢: Regulation is defined to be Anode Voltage Drop (Etq) at 40 mAdc minus Anode Voltage Drop
(E{q) at 5 mAdc.
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REGULATION AFTER 500 HOURS
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NOTE: PINS MARKED IC (INTERNAL CONNECTION) SHOULD NOT BE CONNECTED TO ANY
PORTION OF AN EXTERNAL CIRCUIT. FAILURE TO OBSERVE THIS PRECAUTION

MAY RESULT IN IMPROPER OPERATION OF THE TUBE.

A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
and Telegraph Company and the Western Electric Company.

PRINTED IN U.S.A.



BELL SYSTEM PRACTICES
Transmission Engineering and Data
Electron Tube Data

AB46.429A
Issue 3, February, 1961
A.T. &T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 429A ELECTRON TUBE

DESCRIPTION

The 4294 is a beam pentode of the indirectly heated cathode type. The
tube was designed, initially, for use in the #2 and #9B Telegraph Service
Board Circuits. It is also suitable for use as an audio-frequency amplifier.

CHARACTERISTICS

Heater Voltage ¢« « o o o o o @« s & & & = 20 volts

Plate Current . Ecl= -3 volts e e e e e e 41 milliamperes
Transconductance Eb= Ec2= 130 volts) « v & . . . 6600 micromhos

File: General Purpose Section
Data Sheet Issue 3, 2-61

© American Telephone and Telegraph Company, 1961

- 429A
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GENERAL CHARACTERISTICS

ELECTRICAL DATA_

Heater Voltage (Note 1) « « « o« &« « o .
Heater Current . . « .« .+ o+ . . e
Direct Interelectrode Capacitances

20 volts
140 milliamperes

(w1thout external shield)

Grid to Plate (maximum) .+ « « « o o« o o 1.5 puf
Input . . . . . - . . . . . . . . 8.5 H}Jf
Output &« &« &« o ¢ o & o o o o o e 5.0 puf
MECHANICAL DATA
Cathode e o & e e e & o e o o e o Coated unipotent: =l
Bulb . . . . . . . . . . . . . . T9
Base . . . . . . . . 0 . . . . . Button Stem 9—Pin
Mounting Position « « « o o ¢ o o o o Any
MAXIMUM RATINGS, Absolute System (Note 2)
Plate Voltage .« « « o o o o o o o o o o o 275 volts
Screen Grid Voltage .« « + « o o o o o o o 150 volts
Plate Current « « ¢« ¢« o ¢ o o o o o + o o 75 ma
Plate Dissipation « =« « « o o o o o o o o o 12.0 watts
Screen Grid Dissipation « « o« o ¢ o ¢ ¢ ¢ o . 2.0 watts
Heater-Cathode Voltage .« « « o + o o« o o o o 130 volts
Bulb Temperature « =+ « « « o o o o o o o o 130°Centigrade
MAXTIMUM CIRCUIT VALUES
Grid Circuit Resistance:
For Fixed Bias +« « ¢ « o o o o o s o 0.1 megohms
For Cathode BiaSs: « o o o« o o o o o o 0.3 megohms
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
Plate Voltage .« o o« o ¢ o o o o o o o o 130 volts
Screen Grid Voltage .« « o o o o o o o o o 130 volts
Control Grid Voltage « o o + o« o o o o = e . -3 volts
Peak A-F Grid Voltage e e s+ s e e e &« o a s 3 volts
Zero Signal Plate Current « o =+ « « o « W . . b1 ma
Maximum Signal Plate Current e e e e e e e 43 ma
Zero Signal Screen Grid Current e e e & e & e 2.0 ma
Maximum Signal Screen Grid Current e s e e+ e 3.5 ma
Transconductance (Note 3, See Page h) e e e e e 6600 umhos
Plate Resistance .+ « ¢ & o & o o o o o o 37000 ohms
Load Resistance. « « o « o o o o« o o o o o 5000 ohms

be

regulated to within

Note 1: For optimum life, the heater voltage should
+ 2% of the rated value.
Note 2: In the "Absolute System" the maximum ratings specified are limiting

values above which the serviceability of the tube may be impaired
from the viewpoint of life and satisfactory performance. Maximum
ratings, as such, do not constitute a set of operating conditions
and all values may not, therefore, be attained simultaneously.
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le— 1.188" MAX. —

2.128" MAX,
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S

VIEW A-A

ALL PINS

AT_ —— _f‘ .050"¢ 002"

Note 3:

Note k:

The 429A tube is considered to have reached the end of useful life
when one or more of the following conditions occur under the con-
ditions shown: a) The transconductance decreases to 65% of the
typical value shown, b) The change in transconductance exceeds
30% when the heater voltage is reduced 10%, c) The grid current
exceeds 5 microamperes. To obtain optimum life the equipment
should be capable of tolerating this order of tube parameter
degredation.

These curves represent electrical characteristics exhibited by
typical tubes. While it is expected that characteristics will

be centered around the bogey values shown by the curves, individual
tubes will deviate to some extent from these values. The shaded
areas (unless stated otherwise) are intended to define the approx-
imate limits of such deviation.

A development of Bell Telephone Laboratories, the research laboratories of )
the American Telephone and Telegraph Company and the Western Electric Company.
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BELL SYSTEM PRACTICES ABL6.430A
Transmission Engineering and Data Issue 2, April 1956
Electron Tube Data A.T.&T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 430A ELECTRON TUBE

DESCRIPTION

The 430A is a three-electrode, inert-gas-filled, cold cathode tube for use in relay,
voltage regulator or rectifier circuits. This tube is mechanically and electrically
identical to the 313C except that it has a much faster starter gap ionization time.
The tube is especially suitable for use in fast switching circuits.

MAXIMUM RATINGS

Peak Anode Voltage . « « « v v + o & o o o 0 4 oo 185 volts
Average Cathode Current . . . . . . . . . . . e e 10 100 milliamperes
Average Life, Approximate . . . . . . . . . . . . . 10,000 10 hours

File: Cold Cathode Section
Issue 2, April 1956

430A



i30A - Page 2

MAXTMUM RATINGS, Absolute Values

Forward Peak Anode Voltage . . . « « « o« « o « « & 185 volts
Forward Cathode Currentl
PeBK . ¢ ¢ v 4t o 4 4 e e s s e e e e e e e e e 100 milliamperes
AVETrage . « « ¢ ¢ ¢« v ¢ e 0 e 0 e 4 e e 4 e e e 35 milliamperes
Averaging Time . . . . e e e e e e e e e e e 2 seconds
Inverse Peak Anode Currentl . . . . . . . . . . .. 5 milliamperes
Ambient Temperature Limits . . . . . . . . . . . . -55 to +85 centigrade

ELECTRICAL DATA, Throughout Life

Starter Breakdown Voltage2. . . « « « « « « . . . 65 70 85 volts
Starter Voltage Drop at 20 Milliamperes . . . . . 52 50 T+ volts
Anode Voltage Drop at 20 Milliamperes e e e e e 68 75 85 volts
Transfer Current . . . . e s e e s e e e See curve - Fig. 3
Tonization Time, Starter Gap3 e o o s o o s o e 0.07 0.20 milliseconds
Deionization Time, Approximate
Starter Gap . . « ¢« ¢ ¢« ¢ ¢« ¢ 0 4 o e e e ... cee 3 ... milliseconds
Main Gap . . . . « e e o o e . e . . P 10 ... milliseconds
Inverse Current at -120 Volts Anode Potemtial. . ... ... 3 milliamperes
MECHANICAL DATA
Mounting Position . . . . . . . . . . . . . o o000 e e e e e . Any
Net Weight, Approximate . . . . e e e e e e e e e e e e e e e e e 1 ounce

Dimensions and pin connections shown in outline drawing on page L.

Note 1: Sufficient resistance must be used in series with the tube to assure
that the electrode currents do not exceed their maximum rated values.

Note 2: Limits apply immediately after tube has conducted current. If the tube
has been idle, these values initially may be as much as 3 volts higher
. or lower.

Note 3: With 15 volts starter overvoltage (15 volts above Starter Breakdown
Voltage) with the tube in total darkness (See Fig. 4.)

Note 4: Negative anode voltage applied through 8000 ohms. Starter connected
to anode through 100,000 ohms.

HANDLING

Western Electric cold cathode tubes contain a minute amount of radium bromide
which is a radioactive material. The amount in most types is too small to require
any special care in use, handling or disposal.

A few types contain a larger quantity of radium bromide in which the radium
approximates that found on a luminous watch dial. These types bear a red three-
bladed propeller-shaped symbol on the tube envelope. Instructions for handling
such tubes are given below and also in Bell System Practices for Central Office
maintenance.

Installations ordinarily require no precautions against radiation. However,
quantities of the tubes should not be so installed, or so stored outside the
shipping carton, that they will be within a few inches of personnel or in proxi-
mity to photographic film for extended periods of time. For example, however, a
Lo-hour week exposure at about one (1) foot from a bank of 500 tubes (covering
an area of 20 inches x 45 inches) is well within the accepted tolerance limits
for personnel. Reasonable care should be exercised in handling and disposal of
broken tubes. In general, attention should be given to the following:

(a) Avoid breathing dust or vapors from broken tubes.
(b) Avoid contacting broken parts with bare hands.

(c) Use wet rag to pick up broken parts. Wrap broken parts in rag and tie
securely so as to form a package. Thoroughly wash hands after disposal.

(d) Dispose of broken or defective tubes as they are taken out of service.
One or two tubes at a time may be disposed of with normal waste material.
Accumulation of tubes in one concentrated area of the place of final
disposition should be avoided.
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A development of Bell Telephone Laboratories, the research laboratories of the

American Telephone and Telegraph Company and the Western Electric Company.

2-D-56-4

PRINTED IN U.S.A.

T264OB



BELL SYSTEM PRACTICES AB46.430B
Transmission Engineering and Data Issue 1, January 1962
Electron Tube Data A.T.& T. Co. Standard

-

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 430B ELECTRON TUBE

.
%, e Y
T s KNS T

DESCRIPTION

The 430B is a three-electrode, inert-gas-filled, cold cathode tube for use in
relay, voltage regulator or rectifier circuits. This tube is mechanically and
electrically identical to the 313C except that it has a much faster starter gap
ionization time. The tube is especially suitable for use in fast switching circuits.

CHARACTERISTICS

Peak Anode Voltage- - - - - . .« - « .« .« .+ . . . . 185 volts
Average Cathode Current: - - - + =« =« « « « « .« .« . 10 100 milliamperes
Average Life, Approximate- - - - « - . . « . .« . . 10,000 10 hours

File: Cold Cathode Section

© American Telephone and Telegraph Company 1962 4308
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MAXIMUM RATINGS, Absolute System (Note 1)

Forward Peak Anode Voltage
Forward Cathode Current(Note 2)
Peak . . . .
Average . .
Averaging Time -
Inverse Peak Anode Current(Note 2)
Ambient Temperature Limits

ELECTRICAL DATA, Throughout Life

Starter Breakdown Voltage (Note 3).

Starter Voltage Drop at 20 Milliamperes -

Anode Voltage Drop at 20 M1111amperes
Transfer Current. .
Ionization Time, Starter Gap(Note 4)
Average (Note 5) . . .
Maximum . .
Deionization T1me Approx1mate

Starter Gap e e

Main Gap

Inverse Current at 120 VOlts Anode Potentlal(Note 6)

MECHANICAL DATA

Mounting Position
Net Weight, Approximate-

185 volts

100 milliamperes

35 milliamperes

2 seconds

. 5 milliamperes
- -55 to +85 centigrade

Min. Bogey Max.

65 70 89 volts
52 60 74 volts
68 75 90 volts

- See curve - Fig. 3

- 0.07 0.20 milliseconds

- See curve - Fig. 5, Page 4

- 3 - milliseconds
- 10 - milliseconds
- - 3 milliamperes

Any
-1 Ounce

Dimensions and pin connections shown in outllne draw1ng on page 4

HANDLING

This tube contains a small amount of krypton-85 gas which is a by-product
radioactive material. The amount of krypton-85 is less than five microcuries, which
is too small an amount to require any special care in use.

Atomic Energy Commission regulations require that the individual tube carton
for tubes containing by-product radioactive material be appropriately marked. The
marking includes the statement that tube disposal should be in approved manner.

Approved instructions for disposal of tubes containing krypton-85 are as

follows;

Tubes to be disposed of should be broken or crushed in a well
ventilated place releasing any resulting vapors to the outside
atmosphere. The residual broken or crushed tubes should be dis-
posed of in a normal public trash disposal system. Tubes should te
disposed of at a rate of not more than 100 each week from any one
location. Avoid breathing vapors from broken tubes.

Note 1: In the "Absolute System" the maximum ratings specified are limiting values above which the
serviceability of the device may be impaired from the viewpoint of life and satisfactory
performance. Maximum ratings, as such, do not constitute a set of operating conditions and
all values may not, therefore, be attained simultaneously.

Note 2: Sufficient resistance must be used in series with the tube to assure that the electrode

currents do not exceed their maximum rated values.
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Note 3: Limits apply immediately after tube has conducted current. If the tube has been idle, these
values initially may be as much as 3 volts higher or lower.

Note 4: With 15 volts starter overvoltage (15 volts above Starter Breakdown Voltage) with the tube
in total darkness (See Fig. 4.) :

Note 5: Average of 10 measurements taken at 1 second intervals.

Note 6: Negative anode voltage applied through 8000 ohms. Starter connected to anode through 100, 000

ohms.
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A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
and Telegraph Company and the Western Electric Company.
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BELL SYSTEM PRACTICES SECTION ABL6.432A
Transmission Engineering and Data Issue 1, October 1950
Electron Tube Data AT&T Co. Standard

ADVANCE ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 432A ELECTRON TUBE

% MAXJ—- "
—MEASURED AT &
DIA. ON BULB  STARTER
DO NOT DO NOT
CONNECT CONNECT
1LMAX \\
2
CATHODE ANODE
12 max Te} " 3" - C
4 . 2 l 3
Isdasz \\“,/
BULSB CATHODE s g ANODE
DO NOT DO NOT
UlJUU \\\_ CONNECT CONNECT
E9-1 SMALL
fa A} _BUTTON
9-PIN BASE VIEW A-A
DESCRIPTION

The L32A is a three~electrode inert-gas filled cold cathode tube designed primarily
for use as a voltage reference tube, This tube has exceptionally stable characteristies.

CHARACTFRISTICS

Cathode Current . . . . .. .. . ... e ¢ e o« oo o o« L to 8 milliamperes
Anode Voltage Drop . & v v ¢ & ¢ v o o 6 ¢ o o o o o o o & 100 volts
Regulation, Max, (4 to 6 Milliamperes D-C). . . . . . . . 0.5 volt .

FILE: COLD CATHODE SECTION
ISSUE 1, 9~50

432A
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RATINGS, Absolute Values
Cathode Current

Meximum . . . . . . .

Minimum . . . . . e e e e e e e e e
Meximum Inverse Starter or Anode Current .
Starter Current (Minimum). . . . . . . « « « « « « « « .« . . .
Ambient Temperature Limits . . . . . . . . . . . . . . =55%0+ 6

8 milliamperes
4 milljamperes
.0 milliampere
2
0

milliampere

centigrade
ELECTRICAL DATA
Min. Bogey Max.

Anode Breakdown Voltage . . . e e e e e --- --- 160 volts
Anode Voltage Drop at 6 M1111amper°s (p-c)L. . . 99 100 103 volts
Starter Breakdown Voltage . . . . . . . . . . . --- - 200 volts
Starter Voltage Drop . . . . . --- 115 --- volts
Required Transfer Current at 110 Anode Volts . . 200 --- === microamperes
Regulation (4 to 6 Milliamperes, D-C). P --- 0.5 volt
Temperature Sensitivity of Anode Voltage Drop

Anode Current, L4 Milliamperes (D-C) . . . . . =--- -0.01 --- volt/c

Anode Current, 8 Milliamperes (D-C) . . . . . === -0.02 --- volt/c
Fluctuation? + « « o v ¢ v o v v e e e o o o o0 === === 0.1 volt
Stability3 . . . . v e e e e e e e e e e e e e === === 0,3 volt
MECHANICAL DATA
Mounting Position . . . . . . . . . S Any
Net Weight, Approximate . . . . . . « « ¢ ¢« ¢ o o o o 0 0 o . 0,3 ounce
Buld . e e e e e e e e e e e e e e e e e e e e e e T 6=1/2
BAS@ & o o o o o o o o o o e o o 4 e e 4 4 e e e e e e e s Small Button 9-pin
Note 1: These values are for new tubes. The stability characteristic should be

Note 2:

Note 3:

considered during tube life.

The anode voltage drop variation during a short period of time
(one to ten minutes), with the tube operating at one value of current and
temperature within its ratings, will not exceed the above stated maximum value,

The drift of anode voltage drop over a period of 1000 hours, with the tube

operating at one value of current and temperature within its ratings, will
not exceed the above stated maximum value,

A development of Bell Telephone Laboratories, the research laboratories of the
American Telepho_ne and Telegraph Company and the Western Electric Company.

1-K-50-4
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BELL SYSTEM PRACTICES ABLU6.432B
Transmission Engineering and Data Issue 2, December 1956
Electron Tube Data A.T.&T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 432B ELECTRON TUBE

e
\«

S8
R
¥ N
R

" MADE IN U.S A,
5\3

DESCRIPTION

The L432B is a three-electrode inert-gas-filled cold cathode tube designed for
use as a voltage reference tube. The third electrode is a starting element
for use in circuits having insufficient voltage available for breakdown at

the voltage reference point or requiring negligible overshoot of the reference
voltage when starting. This tube is free of parasitic oscillations and has an
exceptionally stable anode voltage drop characteristic.

CHARACTERISTICS

Cathode Current . « +v v ¢« v ¢ ¢ v o v v v o o o o o o o . 4 to 8 milliamperes
Anode Voltage DroD e o o s s s & o o o % o & 4 & o o o » 100 volts
Regulation, Max. (4 to 6 Milliamperes D-C) . . . . . . . 0.75 volt

FILE: COLD CATHODE SECTION
Issue 2, December 1956

4328B
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RATINGS, Absolute Values

Cathode Currentl
Maximum . o « o o o o o
Minimnm?

Inverse Starter or Anode Current, Maximum

e o o o e o o

Starter Current, Minimum3

Ambient Temperature Limits

o o o

ELECTRICAL DATA, Throughout Life

Anode Breakdown Voltage . .

Anode Voltage Drop at 6 Milliampere

Starter Breakdown Voltage .
Starter Voltage Drop at 0.2 ma

Transfer Current at 110 Anode Volts .

.

e o o

s.(]z)-(.})l.L

Regulation (4 to 6 Milliamperes, D-C) . . .
Temperature Sensitivity of Anode Voltage Drop
Anode Current, 4 Milliamperes
Anode Current, 8 Milliamperes
Fluctuation’ . . . . « . .
Stability

e o e o o & s o

MECHANICAL DATA, Throughout

Mounting Position . . . . .
Net Weight, Approximate .

Bulb .
Base .

e o o o o o s o

Dimensions and Connections

Note

Note

Note

Note

Note

Note

D-C
D-C

.
.

See

outline

e o o

drawing

8 milliamperes

4 milliamperes
0.0 milliampere
0.2 milliampere

-55 to + 60 centigrade

100

160 volts

103 volts

200 volts

--- volts

200 microamperes
0.75 volt

--- volt/c
--- volt/c
0.1 volt
0.8 volt

Any

.

0.3 ounce

T 6-1/2

Small Button 9-pin
Page 3

Sufficient resistance must be used in series with the tube to assure
that electrode currents do not exceed'their maximum rated values.

The tube is capable of operating at current values below the rated
"Minimm" value of 4 milliamperes in regulator applications where
lower current is required, however, operation at values below I
milliamperes for extended periods of time (hundreds of hours) may

result in an increase in regulation.

The minimum starter current requirement applies

(a) when tube is operated for extended periods (hundreds of hours)
between starting operations to assure maintaining starter break-
down and transfer characteristics.

(b) to assure oscillation-free operation.

These values are for new tubes.

Anode voltage drop will stabilize
within 3 minutes after starting. The stability characteristic should
be considered during tube life.

The anode voltage drop variation during a short period of time (one
to ten minutes), with the tube operating at one value of current and
temperature within its ratings, will not exceed the above stated max-

imum value.

The drift of anode voltage drop over a period of 1000 hours, with the
tube operating at one value of current and temperature within its

ratings, will not exceed the above stated maximum value.

improves with operating life.

Stability

After 1000-2000 hours operation the
drift of anode voltage drop per 1000 hours will not exceed 0.3 volt.
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A development of Bell Telephone Laboratories, the research laboratories of the
American Telephone and Telegraph Company and the Western Electric Company
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BELL SYSTEM PRACTICES SECTION ABL6.L35A
Transmission Engineering and Data Issue 2, June 1954
Electron Tube Data A.T.& T.Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 435A ELECTRON TUBE

/e
7ic\

A3
Y5

DESCRIPTICN

The 435A electron tube is a high figure of merit miniature tetrode
Witk an indirectly heated cathode. It was designed primsrily for the input
amplifier of the L-3 tundem two stage amplifier.

CHARACTERISTICS

Heater Voltage = = = = = = = = o o 0 0 = 0 o 2o 2 o 2 - < 6.3 volts
Cathode Current Ep = 190 volts; E;p = 160 volts 14.3 millianperes
Transconductance Egel = +7.5 volts; Ry = 630 ohms 15500 micromhos

File: MINIATURE SECTION

Issue 2, 6-54 435A
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GENERAL CHARACTERISTICS
ELECTRICAL DATA

Heater Voltage = = = = = = = == == === °=°==<=°-°< 6.3 volts
Heater Current = = = = = = = = = = = = = = - - - === 300 milliamperes
Direct Intereslectrode Capacitances Without With External
External Shield
Shield (RETMA #315
Grid to Plate (maximum) = = = = = = = = = = - .035 .030 uuf
Input = = = = = == ===« ===<-=<°=°° 7.9 8.1 uuf
Output - = = = = = = = = = - - e 2.9 3.3 uuf
MECHANICAL DATA
Cathode - = = = = = = == === = === ===°7° Coated Unipotential
Bulb = = = = = = = = = = = e - m e = === T6 1/2
Basg - - = = = = = = = = = == s <= =< Small Button 9 Pin
Mounting Position = = = = = < = = == = === ==°="° Any

Dimensions and pin connections shown in outline drawing on page 4

MAXIMUM RATINGS, Design Center Values

Plate Voltage= = = = = = = === == ===<=-=°=°=°7° 190 volts
Sereen Grid Voltege- = = = =« = = = = = = = === 160 volts
Plate Dissipation = = = = = === === =<====°°7° 3.0 watts
Sereen Grid Dissipation- - - = = = = o = == - ===~ 0.75 watt
Control Grid Dissipation = =-- <= =<<==<==°=°°="° See footnote *
Cathode Current = - = = = === == == <<= ==°<°7° 36 milliemperes
Heater-Cathode Voltage = = = = = = = = = = == === =7 50 volts
Bulb Temperature - = = = = = < - e e o= e~ 130 centigrade
Maximum Grid Circuit Resistance for
Fixed Biag = = = = = = = === == === == === ="° 0.05 megohm
Cathode Biag = = = = = = = = == = === == ==°°~< 0.10 megohm

TYPICAL OPERATING CUNDITICNS AND CHARACTERISTICS

Plate Voltage = = = = = = = = = = = = 130 160 190 volts
Screen Grid Voltage = = = = = = = - - 130 160 160 volts
Control Grid Voltage‘ --------- -1.0 -1.5 +7.5 volts
Cathode Bias Resistor =« = = = = = = = -—- .- 630 ohms
Plate Current = = = = = = = = = = = = 10.3 11.6 11.5 milliamperes
Secreen Grid Current = = = = = = = = = 3.8 4.3 2.8 milliamperes
Plate Resistance = = = = = = = = = = = 13000 13000 65000 ohms
Transconductance = = = = = = = = = =« = 15300 15600 15500 micromhos
Control Grid Voltage (approximate) for

Plate Current of 10 mieroamperes - - -3.2 -3.9 ---- volts
Modulation

Second Order (QF)** = = = = = = = - = ———- ---- 35 db

Third Order (3F)*** - = = = = = = = - e 52 db

Load Resistance = = = = = = = = = = = ee- ——-- 270 ohams

* Operation with the control grid vositive with respect to cuthode is nct
reconmended. -
** Ratio of product to fundamental at output for 0.1 volt rms signal from
grid to cathode.
*** Ratio of product to fundementsl at output for a 0.2 volt rms signal from
grid to catkode.
Note 1: Reference point for "Control Grid Voltage’ is the negative ena of the
cathode bias resistor.
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BELL SYSTEM PRACTICES AB46. 436A
Transmission Engineering and Data Issue 2, May 1963
Electron Tube Data A.T.& T.Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 436A ELECTRON TUBE

DESCRIPTION

The 436A electron tube is a high figure of merit tetrode with an indirectly
heated cathode. It was designed primarily for use in the L-3 amplifier. —~—
CHARACTERISTICS
Heater Voltage I A L B N I 6.3 volts
Cathode Current E, = 190 volts; E;,5 = 160 volts ] o+ - - + 28.4 milliamperes —=—
Transconductance By = *7.8 volts; Ry = 315 ohms + 30000 micromhos

Note 1: In the "Absolute System'" the maximum ratings specified are limiting values above which the
serviceability of the device may be impaired from the viewpoint of life and satisfactory
performance. Maximum ratings, as such, do not constitute a set of operating conditions and

all values may not, therefore, be attained simultaneously.

Note 2: Reference point for Control Grid Voltage is the negative end of the cathode bias resistor.
File: General Purpose Section Indicates a change —g—

© American Telephone and Telegraph Company 1963 436 A
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GENERAL CHARACTERISTICS

Electrical Data

Heater Voltage
Heater Current . . .
Direct Interelectrode Capa01tances.

| Grid to Plate (maximum)
Input: gl to (h+k+g2+i.s.) .
| Output: p to (h+k+g2+i.s.) .

Mechanical Data

Cathode

Bulb

Base

Mounting P051t10n
Dimensions and pin connectlons shown in outllne dr

| MAXIMUM RATINGS, Absolute System (Note 1, See Page 1)

6.3 volts
e e .. 450 milliamperes
Without Wlth External

External Shield
Shield (JEDEC #309)
.07 .06 uuf
14.0 14.2 uuf
3.5 4.7 uuf

Coated Unipotential

Plate Voltage. .
Screen Grid Voltage
Plate Dissipation .
Screen Grid Dissipation.
Control Grid Dissipation
Cathode Current . . .
Heater-Cathode Voltage .
Bulb Temperature

Maximum Grid Circuit Resistance for
Fixed Bias
Cathode Bias.

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

Plate Voltage.
Screen Grid Voltage
Control Grid Voltage .
Control Grid Supply Voltage (Note 2 See Page 1)
Cathode Bias Resistor (Note 2, See Page 1)
—Plate Current. e e e e e
Screen Grid Current
Plate Resistance.
Transconductance .
Control Grid Voltage (approx1mate) for
Plate Current of 10 microamperes
Modulation
Second Order (2F)** .
Third Order (3F)***.
Load Resistance

* Operation with the control grid psitive with respect to

e . .TO9
e See outllne draw1ng page 4
. . . Any
aw1ng on page 4
210 volts
175 volts
5.0 watts
2.2 watts

See footnote *
50 milliamperes
55 volts

130 centigrade

. 0.05 megohm

.0.10 megohm

130 160 190 volts
130 160 160 volts

. -1.0 -1.75 - volts
- - +7.5 volts
315 ohms

- 21.5 18.8 20.2 milliamperes
. 12.5 10.8 8.2 milliamperes
- 5000 5000 36000 ohms
-30000 28000 30000 micromhos

. =3.7 -4.17 - volts
- - -32 db
- - -54 db
- - 270 ohms

cathode is not recommended

** Ratio of product to fundamental at output for 0.1 volt rms signal from grid to cathode

*** Ratio of product to fundamental at output for a 0.2 volt
= Indicates a change

rms signal from grid to cathode.
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BELL SYSTEM PRACTICES ' ABL6.437A

Transmission Engineering and Data Issue 1, October 1955
Electron Tube Data AT.&T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 437A ELECTRON TUBE

DESCRIPTION

The 437A electron tube is a high figure of merit triode with an indirectly
heated cathode. It was designed primarily for the output amplifier of the L-3 tandem

two stage amplifier.

CHARACTERISTICS

Heater Voltage . . . . . . . . . . . . v v v v v v v ... 6.3volts
Cathode Current: : - / Ey = 160 volts; ) © e 36.5 milliamperes
Transconductance : "\ E.o] = +7.5 volts; Ry = 262 ohms /* - - * 46000 micromhos

File: General Purpose Section
Issue 1, 10-55

437A
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GENERAL CHARACTERISTICS

ELECTRICAL DATA

Heater Voltage . . « ¢« ¢ ¢ ¢ ¢ ¢ ¢ o v o o o &
Heater Current . . « ¢« v ¢« v ¢ ¢ ¢ ¢ v ¢ o« o &

6.3 volts
450 milliamperes

Direct Interelectrode Capacitances Without With External
External Shield
Shield RETMA #30
Grid to Plate (maximum) . . . . . . 3.8 3.8 uuf
Input: g to (h+k+i.s.) . . « . . . 11.1 11.3 uuf
Output: p to (h+k+i.s.) « « « . . . 1.0 2.1 uuf
MuCHANICAL DATA
Cathode « ¢ ¢ ¢« ¢ ¢ v ¢ o o o o o o0 o o o o o o Coated Unipotential
Bulb & 4 ¢ 4t v v e e e e e e e e e e e e e e e T9
BASE + ¢ 4 o 4t 4 e e e e e e e e s e e e e e e See outline drawing page U4
Mounting Position . « ¢« « ¢« ¢« v ¢ ¢ s 4 4 4o e s . W Any
Dimensions and pin connections shown in outline drawing on page U4
MAXIMUM RATINGS, Design Center Values
Plate VOltage . « « ¢ ¢ ¢ ¢ ¢ 4 ¢ o o o v o o o o o o o o o o 250 volts
Plate Dissipation « « & o ¢ ¢ ¢ 4 ¢ o o o o o o o« o o o o o o . 7.0 watts
Control Grid Dissipation . . ¢« ¢ ¢ v v v 4 ¢ ¢ o 0 o o o o o . see footnote 1
Cathode Current . . w ¢ ¢ ¢ ¢ ¢ v ¢ 4 i v 6 4 o 0 o o v o o oW 4s milliampeces
Heater-Cathode VOltage .+ ¢ « « o « o o ¢ o o o o o o o o o o 50 volts
Bulb Temperature . . . & v ¢ ¢ ¢ ¢« ¢ o o o o o o o & o o o 130 centigrade
MAXTMUM CIRCUIT VALUES
Grid Circuit Resistance:
For Fixed Bi@S « o ¢ « & « o ¢ ¢ ¢ o ¢ o o o & e e e e e e 0.05 megohm
For Cathode Bi@s . « « o ¢ ¢ ¢ o« o « ¢« & o o . . . . . 0.10 megohm
TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS
Plate VOltage « « « & « « o v 6 o o o o o o o o 140 180 160 volts
Control Grid Voltage . . «_ ¢ o ¢ o o ¢ « o o o & -2.0 -3.0 --- volts
Control Grid Supply Voltage2 C e e e e e e e e -—- --- +7.5 volts
Cathode Bias ReSISLOre . « « v v v v v o o o o & -—-- --- 262 ohms
Plate Current . . « « v ¢ « ¢« ¢ ¢ o« o e o o o o . 29.0 25.0 36.5 mnilliamperes
Amplification Factor . « ¢ v ¢« ¢ v ¢« ¢ v o « o & k1.0 k1.0 k1.0
Plate Resistance . . . ¢ ¢ ¢ ¢ ¢ ¢« v v o o o o 950 980 900 ohus
Transconductance . « . « ¢« o & ¢ ¢+ 4 4 0 . . . 43000 42000 46006 micromhos
Control Grid Voltage (approximate) for
Plate Current of 10 microamperes . . . . . . -5.0 -6.3 --- volts
Modulation
Second Order (2F)3 . v v v v v v v v v v .. -- ---~ =37 db
Third Order (3F)" « &+ ¢ ¢ ¢ ¢ ¢ ¢« ¢ v o v o« o - --- =56 4db
Load Resistance e e e e e 4 e e e 4 e e e e --- --- 270 ohms

Note 1: Operation with the control grid positive
recommended.

Note 2: Reference point for Control Grid Voltage
bilas resistor.

Note 3:
to cathode.

Note U4:

grid to cathode.

with respect to cathode is not

is the negative end of the cathode

Ratio of product to fundamental at output for 0.1 volt rms signal from grid

Ratio of product to fundamental at output for a 0.2 volt rms signal from
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Brll, SYSTEM PRACLLCES AB4O .4 39A
Transmission Engineering and Data Issue 1, June 1957
Electron Tube Data A.T.&T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 439A ELECTRON TUBE

I

DESCRIPTION

The 439A is a ten-stage cold-cathode gas-discharge stepping tube designed
for continuous counting or registration of pulses at pulse rates up to 1000
pulses per second. Design features permit both visual and electrical registration
of input pulses. The tube can be operated in decade chains or can be used to
drive other electronic devices for the purpose of timing, pulse counting, pulse
generation, and similar operations.

File: Cold Cathode Section
Issue 1, 6-57

439A
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RATINGS, Absolute Values

Cathode Current

Maximum Peak . « v v ¢« ¢ ¢ ¢« ¢ o 0 0 4 0 e o oo 10 milliamperes
Maximum Average . . « « « o o o o o o o ¢ o o 3 milliamperes
Minimum Average . .« ¢ « « ¢ o o ¢ o o o o o o 1 milliampere
Maximum Averaging Time . . . . 0.5 second
Maximum Inverse Anode or Aux1liary Anode Current 0.0 milliampere
Ambient Temperature Limits . . . . . . . . ... . .=55°to +60°centigrade

ELECTRICAL DATAY

Min. Bogey Max.

Anode Voltage Drop « o« « « o« o o o o o o o« & -—- 110 --- volts
Anode Breakdown Voltage
Normal Cathode . . . . « & ¢ & ¢« ¢ ¢ ¢ o & 150 225 275 volts
Output Cathodes (KL = K10) « « &« « & « .+ . 180 225 300 volts
Stepping Cathodes (Bl = BlO) . + « « « .« . 150 190 250 volts
Auxiliary Anode
Voltage Drcp:to Cathode K10 . « « ¢ « « & -——- 112 --=- volts
Breakdown Voltage. . . . . e e e e 260 300 ---  volts
Transfer Voltage2 to Cathode K10 . . . . . See curves - Fig. 1
Transfer Voltage 25, 35 to any Cathode
except KLO . ¢ v v v v v ¢ o o o o o o 260 290 --=- volts
Cathode N,
Forward Transfer Voltage 9 .. o o e e See curves - Fig. 2
Double Transfgr Voltage between Output
Cathodes s s e s e e s e e e e e See curves - Fig. 3
Transfer Voltage from Normal to Nearest
Output Cathodes 6,8,9 . . . .. . ... See curves - Fig. 4

Transfer Voltage from Nearest and Farthest

Output Cathodes to the Normal Cathode 7,8,9 See curves - Fig. 5
Temperature Sensitivity-Cathode Transfer
Voltage® . v ¢ v v v v e e e e e e e e See curves - Fig. 6
MECHANICAL DATA
Mounting Position . . . « . ¢« « ¢ o ¢ 0 o 0t e e e e e . Any
Socket . . . .+ ¢+ e ... . (Equivalent to or) Cinch#54a17538
BULD + « « + t o e e e e e et e e e e et e e e .. T

Dimensions and pin connections shown in outline on Page 10.

Note 1 All data are based on operation of the tube within average current
ratings at the time of stepping or transfer of the discharge.

Note 2 Voltage, with respect to an operating cathode, at which conduction
occurs from the auxiliary anode to cathode indicated.

Note 3 Measured with maximum K10 voltage of +50 volts with respect to the
operating cathode.

Note 4 Voltage, with respect to an operating cathode, applied to the adjacent
forward cathode to transfer the discharge to that cathaode.
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Note 5 Voltage, with respect to an operating output cathode, applied to an
adjacent non-operating output cathode, which may cause transfer of the
discharge to the non-operating output cathode.

Note 6 Voltage » With respect to the normal cathode » @pplied to one or both
of the output cathodes K1 or K10 » which may cause transfer of the
discharge from the normal cathode to K1 or K10.

Note 7 Transfer from an output cathode to the normal cathode is the voltage,
with respect to an operating output cathode, applied to the normal
cathode, which will cause transfer of the discharge to the normal
cathode.

Note 8 Values shown are measured under static conditions. The values represent
absolute limits on output voltage for circuits in which resistive loads
are connected to the output cathodes. See also Notes on Operating Prin-
ciples and Applications, sections captioned (1) Cathode Output Charac-
teristics, (2) Frequency Characteristics.

Note 9 The transfer characteristics shown in Figs. 2, 3, 4, and 5 apply only
at an ambient temperature of 25°C. The transfer characteristics which
apply at other ambient temperatures can be obtained by adding the cor-
rection voltages shown in Fig. 6 to the curves of Figs. 2, 3, 4, and 5.
At ambient temperatures below 25°C the absolute value of the transfer
voltage is reduced, and at ambient temperatures above 25°C the absolute
value of the transfer voltage is increased.
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NOTES ON OPERATING PRINCIPLES AND APPLICATIONS

GENERAL DESCRIPTION

The essential features of the tube are shown in Fig. 7. Twenty cathodes
surround the common anode. Alternate cathodes are called K or output cathodes
and B or stepping cathodes respectively. Each of the ten K cathodes is connected
to an external lead for output purposes. The B cathodes are internally connected
in two groups of five; for most circuit applications these two groups are tied
together externally.

A "normal" cathode, located outside the main ring of cathodes near cathode
Bjscan be used to reset or normalize the tube.

The tube also has an auxiliary anode which can be used to produce an out-
put signal on every tenth step.

DIRECTION OF FORWARD TRANSFER\

SECTION A-A

FIG.7 CATHODE-ANODE STRUCTURE

STEPPING MECHANISM

Figure 8 shows three stages of a stepping tube with a discharge established
between Kj and the anode. If the B cathodes are at the same potential as K; or
higher, the discharge remains in the gap between K; and the anode. However, if
the potential of the B cathodes is depressed sufficiently below that of the K
cathodes, the discharge transfers to one of the adjacent B cathodes. This causes
the anode potential to fall below that needed to sustain the discharge to K;, so
that the discharge to Kj extinguishes. If the B cathodes are then made more posi-
tive than the K cathodes, a similar transfer takes place, this time from the
operating B cathode to an adjacent K cathode. By virtue of a built-in preference
mechanism, the transfer always takes place in one direction (from left to right
in Fig. 8). It follows that by biasing the B cathodes positively with respect
to the K cathodes and by superimposing large negative pulses on the bias voltage,
the discharge can be caused to step from K cathode to K cathode, the position of
the discharge advancing one K cathode to the right for each pulse.

The preference in the direction of transfer is accomplished by making each
cathode with a low-efficiency portion and a high-efficiency portion. The cath-
odes consist of a coil of wire forming a "hollow" and a wire extension, called
a "pick-up tab" (see Fig. 7). The discharge is more efficient in the hollow
than on the tab and the sustain voltage in the hollow is lower. The tab ex-
tends into the region of ionization of the preceding cathode. This facilitates
transfer of the discharge to the cathode on the right when the potential of
the right-hand cathode is sufficiently below that of the operating cathode.

The discharge at first transfers to the tab,but since the discharge is rela-
tively inefficient there, it travels immediately to the hollow portion. Curves
of typical and maximum transfer voltage are shown in Fig. 2.
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o—
+ANODE SUPPLY

Ra ANODE
INPUT OR P/—
STEPPING PULSE 0
/ W
\ d
+8lAS w }) FORWARD DIRECTION
0-——-4 - L 82 k2 (83 |K3  oF TRANSFER —-
c D l
B'S= STEPPING CATHODES =

K'Sz OUTPUT CATHODES
FIG. 8 3-STAGE STEPPING SYSTEM

NORMATL.IZING
The glow discharge can be transferred from any output cathode to the normal cathode

by applying a sufficiently large negative voltage to the normal cathode. The magnitude
of voltage needed to accomplish the transfer is given by the curves shown in Fig. 5.
From Fig. 7 it can be seen that the stepping cathode By has two pick-up tabs which ‘
enable it to transfer the discharge from normal to K3 or from Kijp to Ki. Hence, once
the discharge is established on the normal cathode, the next stepping pulse transfers
the discharge to K.

AUXTLTARY ANODE QUTFUT

The auxiliary anode is located directly underneath output cathode Kjo and is shielded
from all other cathodes (see Fig. 7). At voltages below the breakdown limits shown in
the data, the auxiliary anode remains at its supply voltage except when the discharge is
on Kyjp. When the discharge steps to Kjp, both the auxiliary anode and the main anode
conduct to Kjp and an output voltage can be detected by means of suitable circuitry con-
nected to the auxiliary anode. Fig. 1 shows the minimum voltage which must be applied
to the auxiliary anode for transfer to take place.

A typical auxiliary anode circuit is shown in Fig. 9. Shortly after the main dis-
charge steps to Kjp the auxiliary anode conducts to K;o in addition to the main anode.
The resulting voltage drop appears across R as a negative signal which can be used to
drive a succeeding stage or to operate other devices. If the components are properly
chosen, the auxiliary anode discharge can be extinguished by stepping the main discharge
to Bj. If Rgg and C are sufficiently large and R is sufficiently small, the circuit
shown in Fig. 9 may function as a relaxation oscillator, giving output pulses at regular
intervals as long as the discharge remains on Kjg. However, such a circuit may be use-
ful if the discharge is stepped out of Kjp before the second output pulse is generated
by the oscillator.

Time delay T, shown in the waveform of Fig. 9, represents the time required for the
discharge to travel along the Kjo pick-up tab, fill the hollow, and transfer conduction
to the auxiliary anode. TIts length is of the order of 100 to 200 microseconds, depending
on cathode current and auxiliary anode voltage.

[o 2
+ANODE SUPPLY

n ANODE
AUXILIARY ANODE . /_
DIRECTION OF

o 1'<EL e K?If“:m_.

¢ Raa

+
AUXILIARY
ANODE SUPPLY

=  B'S=STEPPING CATHODES
K'SzOUTPUT CATHODES

FIG.9 AUXILIARY ANODE OPERATION
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CATHODE OUTPUT CHARACTERISTICS

tube.

The position of the discharge can be readily observed from the top of the
If visual output is not adequate, an output signal may be taken from any

desired K cathode by inserting resistors in series with the cathode leads.

Fig.

10 shows a possible circuit.

must be applied to the B cathodes to accomplish the stepping function.

that the discharge to the K ca
is applied, the negative swing

below the K cathode return voltage.

In such a circuit, greater peak-to-peak voltage

To assure
thodes will be extinguished when the stepping pulse
of the stepping pulse must fall at least 10 volts

On the other hand, to assure that the dis-

charge to the B cathodes will be extinguished when the stepping pulse is removed,
the B cathodes must be biased at least 10 volts above the potential of the
operating cathode, i.e., 10 volts above the output voltage developed across the

cathode resistor.
voltege in magnitude.

Therefore, the driving voltage necessarily exceeds the “output

trans
7).

In general, the magnitude of the output voltage is limited by the double
fer to either another output cathode or the normal cathode (see notes 5 and
The voltage curves which set these limits are shown in Figs. 3, &, and 5.

INPUT PULSE

—O + ANODE SUPPLY

ANODE

K3 OUTPUT PULSE

+BIAS
i §

+ BIAS
VOLTAGE

FREQUENCY CHARACTERISTICS

ATIEY)
%

B'Sz= STEPPING CATHODES
K'S= OUTPUT CATHODES

FIG. 10

At frequencies above about 1000 cycles per second, the deionization time of

the gaps becomes a limit on available output voltage.

To avoid back-transfer at

high frequencies because of residual ionization in the preceding gap, it may be

It is also helpful to apply a square

necessary to reduce the output voltage.
wave input pulse.
thereby allowing more time for deionization of the preceding gap.

This speeds up the transfer of the discharge into the hollow,
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The circuit shown in Fig. 11 can be used to obtain greater output voltage
at higher frequencies. In this circuit, a capacitor Cx across the output re-
sistor Rk holds the output cathode being deionized positive to prevent back-
transfer. In the particular case illustrated, transfer to the next K cathode
(Kn + 1) takes place as soon as the discharge has traveled down the pick-up tab
of By + 1, because Ky + 1 is appreciably more negative than Bp + 1. Kp, on the
other hand, is held positive by its capacitor, so that transfer can only take
place in the forward direction. Because the rise of the Kp + 1 voltage is de-
layed by the capacitor, the discharge to By + 1 is extinguished at the same
voltage level at which transfer occurred. The required driving voltage is there-
fore smaller than in the all-R circuit. TIn this circuit the B cathodes are said
to be "unstable" because the discharge remains on them for only a portion of the
stepping pulse. The driving signal need only go from the bias voltage (V output
+ 10v) to a voltage which is below the output voltage by the maximum forward
transfer voltage. The output voltage in turn must be greater than twice the
forward transfer voltage. The time constant RyCy should be so chosen that Cx
discharges almost completely by the time the same cathode is to conduct again.

The time required for transfer from K cathode to K cathode (tp - t1) is
less for higher output voltages. This results in an increased frequency limit.
However, since the B cathodes are all connected together, no capacitor preference
mechanism can be applied to them, and the ultimate frequency limit is determined
by the condition that the spacing between B pulses be greater than the B-gap
deionization time. The driving frequency limit for the circuit of Fig. 11 is
approximately 5000 cps.

Other RC circuits can be constructed in which:

(1) B and K cathodes are stable
(2) B cathodes are stable, K cathodes are unstable
(3) B and K cathodes are unstable

Each of these modes has somewhat different design requirements.

—O + ANODE SUPPLY

INPUT PULSE

+e8las "U—u— ] B2 ?nz 83 k3 K3 OUTPUT PULSE
c

CErirng

Ki
R

MINIMUM PULSE
- r_WIDTH

+BIAS
VOLTAGE -7]_.-
+ BIAS 1 INPUT PULSE
“Kn+1 OUTPUT
,/
< Xn_ouTPUT

VOLTAGE —»

TIME —»

FI1G. 11
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Y KIO CATHODE POSTION
3 MAX.'—‘1 A i}EFERENCE MARK

r
A

AUXILIARY ANODE
! DIRECTION OF FORWARD TRANSFER
SCHEMATIC DIAGRAM

PIN |.OUTPUT CATHODE (K3) PIN 9. OUTPUT CATHODE (K7)

PIN 2. OUTPUT CATHODE (K2) PIN 0. OUTPUT CATHODE (K6)

PIN 3.0UTPUT CATHODE (KI) PIN 1. STEPPING CATHODES B6-8!0
PIN 4.0UTPUT CATHODE (KIO) PIN 12. OUTPUT CATHODE (K5)

PIN S.AUXILIARY ANODE PIN 13. OUTPUT CATHODE (k4)

PIN 6.(IC)INTERNAL CONNECTION PIN 14. STEPPING CATHODES BI-85
PIN 7 OUTPUT CATHODE (K9) PIN 16. NORMAL CATHODE

PIN 8 OUTPUT CATHODE (K8) PIN 19. ANODE

NOTE:- BASE PIN NO.6 MARKED “INTERNAL CONNECTION" SHOULD
NOT BE CONNECTED TO ANY PORTION OF AN EXTERNAL
CIRCUIT. FAILURE TO OBSERVE THIS PRECAUTION MAY
RESULT IN IMPROPER OPERATION OF THE TUBE.

A development of Bell Telephone Laboratories, the research laboratories of
the American Telephone and Telegraph Company and the Western Electric Company

1-F-57-4 PRINTED IN U.S.A. T2741



BELL SYSTEM PRACTICES AB46. 440A
Transmission Engineering and Data Issue 1, January 1962

Electron Tube Data A.T.& T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 440A ELECTRON TUBE

TRIODE
LOW-POWER AMPLIFIER

DESCRIPTION

The 440A is a filamentary triode designed for use as a voice frequency and
carrier frequency amplifier where low power output is required, also as an oscil-
lator, a modulator, or a demodulator. The 440A is identical to the 101F electron
tube except that it is fitted with a standard A4-9 medium 4-pin push type base.

CHARACTERISTICS

Filament Current (Note 1, Page 2) . . . . . . . . . . . . 0.50 ampere

Plate Current . . . E, = 130 volts e 6.8 milliamperes

Power Output E, = -8 volts } 53 milliwatts
R, = 12000 ohms

ELECTRON TUBE DATA SHEET
FILE: GENERAL PURPOSE SECTION

@ American Telephone and Telegraph Company 1962 44OA
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GENERAL CHARACTERISTICS

Electrical Data

Filament Voltage (D-C) . .
Filament Current (D-C) (Note 1)

Direct Interelectrode Capacitance

Grid To Plate
Grid To Filament.
Plate To Filament

Mechanical Data

Cathode

Bulb

Base

Mounting Pos1t10n

.Preferably vertical,

4.15 volts
0.50 ampere
5.9 uuf
4.2 uuf
2.7 uuf

Coated Filament

ST 14

A4-9 medium 4-pin

if horizontal the position
of the plane of the filament should be vertical

MAXIMUM RATINGS, Absolute System (Note 2)

Filament Voltage .
Plate Voltage
Plate Power .

4.30 volts
200 volts
2.0 watts

Dimensions and pin connections shown in outline drawing on page 6.

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

Filament Current .

Plate Voltage

Grid Voltage

Plate Current
Transconductance .

Plate Resistance .
Amplification Factor
Load Resistance

Power Output

Total Harmonic Dlstortlon

. 0.50 0.50 0.50 0.50 ampere
130 160 190 190 volts
-8 -10 -14 -14 volts

. 6.8 10.0 10.9 10.9 milliamperes
. 1120 1300 1330 1330 micromhos

. 5800 5000 4900 4900 ohms

. 6.5 6.5 6.5 6.5

.12000 5000 4900 12000 ohms
53 100 205 180 milliwatts
1.4 3.2 4.5 1.4 per cent

Note 1: The filament of this tube is designed to operate on a current basis and should be operated
at as near the rated current as practicable.

Note 2: In the "Absolute System" the maximum ratings specified are limiting values above which the
serviceability of the device may be impaired from the viewpoint of life and satisfactory
performance. Maximum ratings, as such, do not constitute a set of operating conditions and
all values may not, therefore, be attained simultaneously.
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BELL SYSTEM PRACTICES AB46. 441A
Transmission Engineering and Data Issue 1, January 1962
Electron Tube Data A.T.& T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 44/A ELECTRON TUBE

TRIODE
VOLTAGE AMPLIFIER

DESCRIPTION

The 441A is a filamentary triode designed for use as a voice frequency and
carrier frequency voltage amrlifier, detector, or modulator. The 441A is identical
to the 102F electron tube except that it is fitted with a standard A4-9 medium
4-pin push type base.

CHARACTERISTICS

Filament Current (Note 1, Page 2) - - . - . . . . . . . . 0.50 ampere

Plate Current.- - - . gb = lgoovgégi N 0.60 milliampere
= -2, S

Peak Output Voltage - Rf = 0.1 megohm 37 volts

ELECTRON TUBE DATA SHEET
FILE: GENERAL PURPOSE SECTION

@ American Telephone and Telegraph Company 1962 44'A
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GENERAL CHARACTERISTICS
Electrical Data

Filament Voltage (D-C) . .
Filament Current (D-C) (Note 1)

Direct Interelectrode Capa01tances‘

Grid To Plate .
Grid To Filament .
Plate To Filament

Mechanical Data

Cathode
Bulb -

Base S
Mounting P051t10n .

Preferably vertical,

MAXIMUM RATINGS, Absolute System (Note 2)

Filament Voltage
Plate Voltage.
Plate Power

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

Filament Current
Plate Voltage

Grid Voltage .

Plate Current.
Transconductance
Plate Resistance
Amplification Factor.
Load Resistance . .
Peak Qutput Voltage .

. 0.5 0.5
130 160
-2.0 -3.0
0.60 0.55
530 520
58000 60000
30.9 30.9
0.1 0.1
37 53

2.1 volts
0.5 amperes
5.1 uuf
4.0 uuf
2.3 uuf

Coated Filament
ST 14
A4-9 medium 4-pin

if horizontal the position
of the plane of the filament should be vertical
Dimensions and pin connections shown in outline drawing on page 6.

0.5
190
-2.0
1.85
800
39000
31.0
0.1
41

2.2 volts
200 volts
0.5 watts
0.5 ampere
190 volts
-2.0 volts
1.85 milliamperes
800 micromhos
39000 ohms
31.0
0.3 megohms
50 volts

Note 1: The filament of this tube is designed to operate on a current basis and should be operated
at as near the rated current as practicable.

Note 2: In the "Absolute System" the maximum ratings specified are limiting values above which the
serviceability of the device may be impaired from the viewpoint of life and satisfactory
performance. Maximum ratings, as such, do not constitute a set of operating conditions and
all values may not, therefore, be attained simultaneously.
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A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
and Telegraph Company and the Western Electric Company.
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BELL SYSTEM PRACTICES SECTION AB46.442A
Transmission Engineering and Data Issue 1, March 1962
Electron Tube Data A.T.& T.Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 442A ELECTRON TUBE

TRIODE
POWER AMPLIFIER

DESCRIPTION

The 442A is a filamentary triode designed for use as an audio-frequency power
amplifier or modulator. The 442A is identical to the 205F electron tube except that
\ it is fitted with a standard A4-9 medium 4-pin push type base.

CHARACTERISTICS

Filament Voltage e e e e e 4.5 volts
Plate Current. . . . { E, = 350 volts } s om & om s ow & @ 35 milliamperes
Power Output E, =-22.5 volts 880 milliwatts

[¢]

File: General Purpose Section

© American Telephone and Telegraph Company 1962 442A
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GENERAL CHARACTERISTICS

Electrical Data

Filament Voltage (A-C) or (D-C) 4.5 . volts
Filament Current . 1.6 amperes
Direct Interelectrode Capa01tances
Grid To Plate 5.9 uut
Input 4.1 puf
Output 2.2 uuf
Mechanical Data
Cathode . . . . . . . . . . . . . ..o e e e e Coated Filament
Bulb . . . . .o oo e e e e e e ST 14
Base . . e e e e e e e e e e e e e e A4-9 medium 4-pin
Mounting P081t10n . « +« « +« . . . . . . Preferably vertical; if horizontal, pins

#1 and #2 must lie in same vertical plane
Dimensions and pin connections shown in outline drawing on page 6.

MAXIMUM RATINGS, Absolute System

Plate Voltage . . . . . . . . . . . . . . . . . . .. 400 volts
Plate Current . . . . . . . . . ..o 55 milliamperes
Plate Dissipation . . . . . . . . . . . . . . . . . .. 14 watts

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

Filament Voltage (A-C) . . . . . . . . . 4.5 4.5 4.5 4.5 volts
Plate Voltage . . . . . .« . « . .+ . . 250 300 350 350 volts
Grid Voltage * . . e e e e e e -22 -18 -22.5 -22.5 volts
Peak A-F Signal Voltage e e e e e e 22 18 22.5 22.5 volts
Zero Signal Plate Current. . . . . . . . 11.5 30 35 35 milliamperes
Maximum Signal Plate Current. . . . . . . 12 30.5 36 36 milliamperes
Transconductance . . . . . . . . . . . 1350 1880 1950 1950 micromhos
Plate Resistance . . . . . . . . . . . 5300 3800 3700 3700 ohms
Load Resistance .« +« « « .« < .+ . . . 12000 8000 4000 8000 ohms
Amplification Factor . . . . . . . . . . 7.2 7.2 7.2 7.2

Maximum Signal Power Output - . . . . . . 550 450 880 760 milliwatts
Total Harmonic Distortion. . . . . . . . 4.6 1.6 2.8 1.4 per cent

* If filament is operated on D-C the characteristics will be approximately the same if the grid
voltage, measured from the negative filament, is decreased by 2.3 volts.
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PLATE CURRENT IN MILLIAMPERES
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PLATE RESISTANCE IN OMMS

AMPLIFICATION FACTOR
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BELL SYSTEM PRACTICES AB46. 443A
Transmission Engineering and Data Issue 2, January 1962
Electron Tube Data A.T.& T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 443A ELECTRON TUBE

DESCRIPTION

The 443A is a three-electrode inert-gas filled miniature cold cathode tube for
use in relay, voltage regulator or rectifier circuits. This tube is especially
suitable for use in control circuits such as in triggering, counting or switching
apparatus.

This tube is designed for socket mounting. It is identical, electrically and
mechanically, to the 426A except that it is not attached to a plastic angle mounting

bracket.

CHARACTERISTICS

Peak Anode Voltage. - - .« .« . .« « . . . . . . . . 180 volts
Average Cathode Current.- - - - - - « .« « .« . . . . 755 60 milliamperes
Average Life, Approximate-: - - - -+ -+ + o . . . 10000 10 hours

File: Cold Cathode Section

@ American Telephone and Telegraph Company 1962 443A
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MAXIMUM RATINGS, Absolute System (Note 1)

Forward Peak Anode Voltage . . . . . . . . . . . . . . 180 volts
Forward Cathode Current (Note 2)
Peak . . . . . . oo oo e e e e e e e e e 60 milliamperes
Average . . e e e e e e e e e e e e e e 30 milliamperes
Averaging T1me oL e e e e e e e e e e e 2 seconds
Peak Inverse Current(Note 2)
Anode. . . . . . o e e e e e e e e e e e e e e 5 milliamperes
Starter . . . e e e e e e e e 1 milliampere
Ambient Temperature L1m1ts . e« « « v < < . . . . . . -B5to +t85 centigrade

ELECTRICAL DATA, Throughout Life

Min. Bogey Max.

Starter Breakdown Voltage. . - . . . B85 T2 85 volts
Starter Voltage Drop at 3 Mllllamperes(Note?) . . 53 63 72 volts
Anode Voltage Drop at 10 Milliamperes(Notes 4 & 5) . . 63 69 75 volts
Transfer Current. . . « « « « . . . See Curve- Fig. 1

Ionization Time, Starter Gap @mte 6) B 10 - milliseconds
Deionization Time, Main Gap . . . . - 6 - milliseconds
Inverse Current at -120 Volts Anode Potent1al(Note 7) - - 3 milliamperes

MECHANICAL DATA

Mounting . . . . . . . . . . . . . + + + « « « < < « . < .« . Any Position
Net Weight . . . . .o 0.3 Ounce
Dimensions and Pin Connectlons shown 1n outllne draw1ng on Page 4

HANDLING

This tube contains a small amount of krypton-85 gas which is a by-product
radioactive material. The amount of krypton-85 is less than five microcuries, which
is too small an amount to require any special care in use.

Atomic Energy Commission regulations require that the individual tube carton
for tubes containing by-product radioactive material be appropriately marked. The
marking includes the statement that tube disposal should be in approved manner.

Approved instructions for disposal of tubes containing krypton-85 are as
follows;

Tubes to be disposed of should be broken or crushed in a well
ventilated place releasing any resulting vapors to the outside
atmosphere. The residual broken or crushed tubes should be dis-
posed of in a normal public trash disposal system. Tubes should be
disposed of at a rate of not more than 100 each week from any one
location. Avoid breathing vapors from broken tubes.

Note 1: In the "Absolute System'" the maximum ratings specified are limiting values above which the
serviceability of the device may be impaired from the viewpoint of life and satisfactory
performance. Maximum ratings, as such, do not constitute a set of operating conditions and
all values may not, therefore, be attained simultaneously.

Note 2: Sufficient resistance must be used in series with the tube to assure that the electrode
currents do not exceed the maximum rated values.

Note 3: Starter voltage oscillations of approximately 1 to 10 kilocycles and 12 volts peak-to-peak
will be present at starter current values below 0.05 milliampere.

Note 4: Approximately 95% of tubes will be within limits of t 2.8 volts from the bogey value.



BELL SYSTEM PRACTICES ABUE hhyp
Transmission Engineering and Data Issue 1, August 1960
Electron Tube Data AT.&Ts Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 444A ELECTRON TUBE

DESCRIPTION

The 444A tube is a medium power helix-type
traveling wave amplifier for application in the
6000 megacycle frequency region. It is intended
primarily for operation as a transmitting amplifier
in the repeater stations of long-distance radio relay

stations.

CHARACTERISTICS

Heater VOltage + « o o o o o o o o o o o o o o o 6.3 volts
Heater Current . o o o o ¢ ¢ ¢ ¢ o o o o o o o o 0.92 amp.
Accelerator Anode Voltage « « « o o o ¢ o o o o & 2700 volts
Helix VOl'tage e ®© o o 8 e ® o © e o e o o ® & o o 2)-'-00 VOl'tS
COlleCtOI‘ VOl’tage e o o © o o o o o o o o o o o o 1200 VOltS
Power OUtDULe o o o o o o « o o o o o o o o (Min.) 5 watts

File: Microwave Type Section
Data Sheet Issue 1, 8-60

© Aserican Telephone and Telegraph Company 1960 A
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GENERAL CHARACTERISTICS (Notes 1 & 2)

ELECTRICAL DATA

Heater VOltage « o« « o o o o + o o o « o o o o« o 643 volts
Heater Current . . . . . e e o o o o o o o Q92 ampere
Acceleration Anode Voltage (Note 3) « o ¢ o« « . 2700 volts
Accelerator Anode Current. . . « . . « . o(Max.) 0.60 milliampere
Helix Voltage (Note 4) . . . . . . . . « « . . . 2400 volts

Helix Current. o « « « « o o o o « o « o o(Max.)  O.4 milliampere
Collector VOltage. « o o o o o o « o o o o o « o« 1200 volts

Power Output . . .:. e e e o+ s o o(Min.) 5.0 watts

Gain at 5 watts (37 dbm) Output. c « « e s o+ . 32.,5db

Noise FigUre « « o« v « o« o o o o o o o o o(Max.) 30 db

Gain Variation (Note 5)¢ ¢ « ¢« ¢ o o o« o« ¢« o o o+ 420 db

Input Match (Note 6) « o o o« « « « o o « «(Min.) 21 db
Output Match (Note 6). « « « o o« « o o « «(Min.) 11 db
Spurious Noise (Note T)e o « o o o o o o o(Max.) 10 db

MECHANICAL DATA

Cathod€:. + o« o o o ¢ o o ¢ o o ¢ o o o« o ¢« s &« o Unipotential
Mount ing POS it i one. . e o o o o o o o . . . e o o Any
External 18dS « « o« o« o o s s o o o o o ¢ o o o 5" Flexible with lugs

MAXIMUM RATINGS, Absolute .System

Heater VOltage . o o o« o o o o o o s o o o o o o 6o6 volts
Accelerator Anode Voltagee o o o o o o o o o o 3000 volts

Anode Current. o« « o« o o« o o o o o« o ¢ o o o o o 2,0 milliamperes
Anode POWEYe o o ¢ o o o o s o o o o o o o o o o 2.5 watts

Helix Voltage: o « o o o o s o o o o s o o s o 2700 volts

Helix Current. o o « o« o o o o s o o o o o o o o 2,0 milliamperes
HeliX POWEL's o« « o « o o o o o o o o o o o o o o 2,5 watts
Collector Voltag€. « +» « e o o o o o o o o 2000 volts
Cathode Current., . « « « e ¢ s+ ¢« o o o o ¢ o 50 milliamperes
Collector Power. « « « + o 80 watts

Heater Cathode Voltage G« e s e s s s e s s o« ot k5 volts

Bulb Temperature . . . . e e e e e e e o . . 125°%

Collector Temperature (requlres forced-air . . . 150°C

cooling. See Operating precautions = Paragraph A

Page L4 ).

e o o o
°
.
L
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TYPICAL OPERATING DATA (Notes 1 & 2)

Heater VOltaZe o o « o o o o o o o o o o o o & 6.3 volts
Accelerator Anode Voltage (Note 3) . . . . . . 2700 volts
Helix Voltage (Note 4) . « v ¢« ¢« ¢« « « ¢« « « . 2h0OO volts
Collector VOltage o« o « o o o o o o o o o o » 1200 volts

Accelerator Anode Currente « ¢ o ¢ ¢ o o o o & 0.2 milliamperes
Helix Intercept Currente ¢ « ¢« o o o o o o o & 0.2 milliamperes
Collector CUrTEnt « o o« « o o o o o o o o o o 40 milliamperes
Power OUtpPut o« o o o ¢ ¢ o ¢ o o ¢ o o ¢ o o @ 5 watts

GaiNl o ¢ o o o o o o 6 o o 0 o o @ o« o o s 32 db

Gain Variation With Frequency Change (Note 5). 0.15 db
Noise FigUI€ « « o« o « o o « o o « o s o » o« o 28.,54db

Input Match (Note 6) + & v ¢« ¢ ¢ ¢ o ¢ ¢ o o & 23 db
Output Match (Note 6)e v ¢ ¢ o ¢ ¢« o o ¢ o o & 19 db
Spurious Noise (Note T)e « « o« o ¢ o o o o o & 5 db
Note 1: Operated in a straight-field permanent magnetic circuit, using

Note

Note

Note

Note

Note

Note

WR 159 wave guide coupling, with the following magnetic charac-
teristics: (a) a straight field of 580 gauss minimum which tapers
off to 20 gauss nominal at the cathode location (b) a cross field,
in the wave guide region, of 1.2 gauss maximum in each of two
orthogonal planes (c) a cross field, between wave guides, of 1.7
gauss maximum in each of two orthogonal planes.

Operated with the input frequency being swept ‘over the range of
5925 to 6425 me.

: Adjusted for collector current of 40 milliamperes.

Adjusted for maximum gain while the output power is maintained
at 5 watts.

: Measured over the 50 mc segment of the 5925 - 6425 mc band having

the greatest gain variation.

The match is measured on the basis of return loss, i.e. the amount
by which a reflected signal is down from an incident signal, ex-
pressed in decibels. The values given are at the points of minimum
return loss in the frequency band of 5925 to 6425 me with match
adjusted to it's best position for the entire band. The match 1is
measured with the tube in its maximum gain condition per Note L,

Spurious noise includes all wide-band or narrow-band spikes. For

this test the tube input is single frequency (not swept). The limit
given is the level above the normal tube thermal noise output, when
thermal noise and spurious noise are measured simultaneously in a
bandwidth of 2500 cycles, the 2500 cycle bandwidth being examined over
the frequency range of 0.3 to 10 mc away from the driver frequency.

~
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OPERATING PRECAUTIONS

(a) The tube should not be operated without cooling air on the collector
terminal. The required air flow will depend on the physical configur-
ation of the housing surrounding the collector.

(b) The operating voltages are arranged to facilitate the flow of positive
ions toward the collector rather than toward the cathode. Therefore,
for optimum cathode life the accelerator anode voltage should be main-
tained at least 25 volts above the helix voltage. However, this voltage
condition is violated initially when putting the tube into operation.
The sequence of voltage application should be - heater, collector, helix
and anode. The reverse order is used when terminating operation of the
tube.

(c) For optimum tube life the current to the helix should be maintained at
the minimum value obtainable.

TYPICAL OPERATION RANGE FOR 100 MC BANDWIDTH

| a

o p.
Ty 7
10 —s ‘/
7
/

S8 8 38

T
N\

/
E-mumncmnmnw

-80 -60 -40 -20 (o) 20
POWER INPUT - db REFERRED TO LO MILLIWATT

FiG |

POWER OUTPUT - db REFERRED TO 1.0 MILLIWATT

48

o O

NOISE ;ﬁvm'm
| REGION




PAGE 5—-444A

POWER OUTPUT V.S. POWER INPUT (STEADY STATE)

42
J
g 38 /'7¢—-
b, /|
Q 34
W
g y
30 7
8 /
= /7 ¢ ——t— Ew ADJUSTED FOR MAXIMUM
B 26 7 GAIN (APPROX. 2400V.) WITH
§ , , 5 WATTS POWER OUTPUT
/] - 50 VOLTS BELOW MAX -
2 22 va UM ADJUSTMENT
VZ ’ —t-—Ey 100 VOLTS ABOVE MAX-
y, / IUM ADJUSTMENT I
18 I l
-20 -6 -2 -8 -4 o 4 8 12 16 20
POWER INPUT - db REFERRED TO 1.0 MILLIWATT
FiG. 2
POWER OUTPUT V.S. POWER INPUT (STEADY STATE)
WITH VARYING BEAM CURRENT (COLLECTOR CURRENT)
42

o
by

o

HE OPTIMUM ___|

AINED WHEN

POWER OUTPUT-db ABOVE 1.0 MILLIWATT
N
N 8

-6 -2 -8 -4 o 4 8 12 16 20
POWER INPUT — db REFERRED TO 1O MILLIWATT

FIG. 3



444A —PAGE 6

‘ S |
)
: &
Q 29 REFERENCE SURFACE “C"
v ® & COLLECTOR TERMINAL
41. " C]
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CENTERLINE ESTABLISHED BY THE 1.370"
AND .3195" DIAMETER WITHIN .005"
FLR. AT .625" RADIUS.

2~ ALL EXTERNAL METAL SURFACES,

EXCEPT TERMINALS ARE GOLD PLATED.
3.- RUBBER IS UNDER FLUSH OF BOTTOM

OF FLANGE.

4. - MECHANICAL ALIGNMENT OF THE TUBE
IS ESTABLISHED BY SURFACES "A","B',
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SEE NOTE 3
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A development of Bell Telephone Laboratories, the research laboratories of
the American Telephone and Telegraph Company and the Western Electric Company.
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BELL SYSTEM PRACTICES SECTION AB46.446A
Transmission Engineering and Data Issue 1, June 1963

Electron Tube Data A.T.& T.Co., Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 446 A ELECTRON TUBE

DESCRIPTION

The 446A is a three-electrode inert-gas filled cold cathode tube designed for
use as a voltage regulator and has characteristics which are exceptionally stable
with life. The third electrode is primarily a starting element.

CHARACTERISTICS

Cathode Current. . . .« « « « « « v .« < . . . . . . 5to 40 milliamperes
Anode Voltage Drop (E. ) P A - | volts
Regulation at 5 to 40 m1111amperes d c (Note 6) LoaT e e T Y TITTE]S volts

File: Cold Cathode Section

@ American Telephone and Telegraph Company 1963

446A
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RATINGS, Absolute System (Note 1)
Cathode Current, Forward
Maximum . . . . . . . .o e, 40 milliamperes
Minimum . . . T T 5 milliamperes
Starter Current, Forward
Maximum . . . Ce e e e e e e e e e e e e e e 5 milliamperes
Minimum (Note 2) .o e e e e e e 0.5 milliampere
Maximum Inverse Starter or Anode Current e e e e e 0.0 milliampere
Ambient Temperature Limits . . . . . . . . . . . . . . -55 to +85 centigrade

ELECTRICAL DATA

Min. Bogey Max.

Anode Breakdown Voltage. . . . - 108 - volts
Anode Voltage Drop(E,,)at 40 M1111amperes (D C)(Note:D80 81.2  82.5 volts
Regulation (5 to 40 M1111amperes D-C) (Notes 4 & 6) . . - +0.1 1.0 volts
Starter Breakdown Voltage. . . .. .90 95 105 volts
Starter Voltage Drop at 5 M1111amperes (D-C). . . . 81 83 86 volts
Transfer Current at 90 volts Anode Voltage. . . . . - 10 50 microamperes
LIFE DATA

Starter Breakdown Voltage (Max.) after 500 hours at 40 mAde. . . . . . 110 volts
Regulation (5 to 40 mAdc) after 500 hours at 40 mAdc (Note 6). . . . 1.5 volts max.

Drift in Anode Voltage Drop (E¢q) in 500 hours at 40 mAdc (Note 5) . +0.8 Volts max.

MECHANICAL DATA

Mounting Position . . . . . .. . . . . . . . . . . . .. Any
Net Weight, Approxlmate e e e e e e e e e e e e e e e 0.4 Ounce
Base . . . e e e e e e e e e . o o . . . . v . . . Small Button 9 pin
Bulb . . . . . T 6%

Dimensions and connectlons shown in outllne draw1ng on page 4

HANDLING

This tube contains a small amount of krypton-85 gas which is a by-product
radioactive material. The amount of krypton-85 is less than five microcuries, which
is too small an amount to require any special care in use.

Atomic Energy Commission regulations require that the individual tube carton
for tubes containing by-product radioactive material be appropriately marked. The
- marking includes the statement that tube disposal should be in approved manner.

Approved instructions for disposal of tubes containing krypton-85 are as
follows:

Tubes to be disposed of should be broken or crushed in a well
ventilated place releasing any resulting vapors to the outside
atmosphere. The residual broken or crushed tubes should be dis-
posed of in a normal public trash disposal system. Tubes should be
disposed of at a rate of not more than 100 each week from any one
location. Avoid breathing vapors from broken tubes.

D W



PAGE 3-446A

Note 1: In the "Absolute System'" the maximum ratings specified are limiting values above which the
serviceability of the device may be impaired from the viewpoint of life and satisfactory
performance. Maximum ratings, as such, do not constitute a set of operating conditions and
all values may not, therefore, be attained simultaneously.

Note 2: The minimum starter current requirement applies only when the tube is operated for extended
periods (hundreds of hours) between starting operations to assure maintaining starter
breakdown and transfer current characteristics.

Note 3: These values are for new tubes. Anode voltage drop will stabilize within 3 minutes after
starting.

Note 4: Continuous operatién at a current value in the low portion of the operating range for an
extended period (hundreds of hours) may result temporarily in regulation exceeding the
stated values.

Note 5: The drift of anode voltage drop improves with operating life. After 1000-2000 hours oper-
ation the drift of anode voltage drop per 1000 hours will not exceed 0.3 volt.

Note 6: Regulation is defined to be Anode Voltage Drop (E,,) at 40 mAdc minus Anode Voltage Drop
(Etd) at 5 mAdc.

—{ .875"MAX. | MEASURED AT 438"

DIA.ON BULB NUMERALS ARE FOR

REFERENCE ONLY
CATHODE

ANODE
STARTER

ANODE

1.938" Te} IC
MAX puLs |!-562"*.094"

2.188"

MAX. Ic IC

CATHODE
j VIEW A-A
E9-1 SMALL BUTTON

AL _’A 9 PIN BASE

NOTE: PINS MARKED IC (INTERNAL CONNECTION) SHOULD NOT BE CONNECTED TO ANY
PORTION OF AN EXTERNAL CIRCUIT. FAILURE TO OBSERVE THIS PRECAUTION
MAY RESULT IN IMPROPER OPERATION OF THE TUBE.

CATHODE

A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
and Telegraph Company and the Western Electric Company.

PRINTED IN U.S.A.
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BELL SYSTEM PRACTICES SECTION AB46.447A
Transmission Engineering and Data Issue 1, June 1963
Electron Tube Data A.T.& T.Co., Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 447A ELECTRON TUBE

DESCRIPTION

The 447A is a two-electrode inert-gas filled cold cathode tube designed pri-
marily for use as a voltage reference and trouble indicator tube. The cathode red
glow is visible through a hole in the anode for indicator use.

CHARACTERISTICS

Catheode!Curtent. . .- & i o o o &% & %38 6 o W Ty 4 e 8 milliamperes max.
Anode Voltage Drop ¢ 3 o B wTw et T a s o s e e o h A58D volts
Regulation at 2 to 4 milliamperes d-c (Note 3, page 3) . . . 0.5 volt

File: Cold Cathode Section

@ American Telephone and Telegraph Company 1963

447A



447 A - PAGE 2

RATINGS, Absolute System (Note 1)

Cathode Current, Forward

Maximum . . . e e e e e e e e e e 8 milliamperes
Maximum Inverse Anode Current e e e e e e e e e e 0.0 milliampere
Ambient Temperature Limits . . . . . . . . . . . . . -55 to +60 centigrade

ELECTRICAL DATA, Throughout Life

Min. Bogey Max.

Anode Breakdown Voltage. . . . .« .« .« 110 115 120 volts
Anode Voltage Drop(E.;)at 4 M1111amperes(D C) (Note 2) 81 82 83 volts
Regulation (2 to 4 Milliamperes,D-C) (Note 3) . . - 0.2 0.5 volt
Coverage Current (Note 4) . . . . . . . .« . . . - 3.0 4.0 milliamperes

MECHANICAL DATA

Mounting Position ., . . . . . . . . . . . . o . o o o .. Any
New Weight, Approximate . . . . . . . . . . . . .+ « .+ . . 0.3 ounce
Bulb . . . . . . . oo o o e e e e e e e e e T 6%
Base . . ’ e« « 4+« « « « < W+ v < < < . . BSmall Button 9 pin
Light Spot Slze approx1mate Coe . 0. 20 inches

Dimensions and connections shown in outllne draw1ng on page 4

LIFE DATA

Drift in Anode Voltage Drop (E;4) in 500 hours at 8 mAdc. . . . 0.6 volts (max.)

HANDLING

This tube contains a small amount of krypton-85 gas which is a by-product
radioactive material. The amount of krypton-85 is less than five microcuries, which
is too small an amount to require any special care in use.

Atomic Energy Commission regulations require that the individual tube carton
for tubes containing by-product radioactive material be appropriately marked. The
marking includes the statement that tube disposal should be in approved manner.

Approved instructions for disposal of tubes containing krypton-85 are as
follows:

Tubes to be disposed of should be broken or crushed in a well
ventilated place releasing any resulting vapors to the outside
atmosphere. The residual broken or crushed tubes should be dis-
posed of in a normal public trash disposal system. Tubes should be
disposed of at a rate of not more than 100 each week from any one
location. Avoid breathing vapors from broken tubes.



PAGE 3 -447A

Note 1: In the "Absolute System' the maximum ratings specified are limiting values above which the
serviceability of the device may be impaired from the viewpoint of life and satisfactory
performance. Maximum ratings, as such, do not constitute a set of operating conditions and
all values may not, therefore, be attained simultaneously.

Note 2: These values are for new tubes. Anode voltage drop will stabilize within 3 minutes after
starting. :

Note 3: Regulation is defined to be Anode Voltage Drop (Etd) at 4 mAdc minus Anode Voltage Drop
(E;{q) at 2 mAdc.

Note 4: The current at which cathode glow will entirely cover the area defihed by the anode hole.
Such current should not exceed the above stated value.

. 875 — MEASURED AT .438"
MAX . . NUMERALS ARE FOR
DIA. ON BULB REFERENCE ONLY
IC IC
CATHODE ANODE
\
| |
1.500" |
MAX. T63
. 8ULB CATHODE ANODE
" "
1.750" 1125 £.094 1c IC
MAX.
VIEW A-A
A
E9-1 SMALL BUTTON
9-PIN BASE
ab Aa
NOTE: PINS MARKED IC(INTERNAL CONNECTION) SHOULD NOT BE CONNECTED TO ANY

PORTION OF AN EXTERNAL CIRCUIT. FAILURE TO OBSERVE THIS PRECAUTION
MAY RESULT IN IMPROPER OPERATION OF THE TUBE.

A development of Bell Telephone Laboratories,

the research laboratories of the American Telephone

and Telegraph Company and the Western Electric Company.

PRINTED IN U.S.A.
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BELL SYSTEM PRACTICES AB46. 448A,B & 454A

Transmission Engineering Data Issue 1, September 1961
Electron Tube Data A.T.& T. Co., Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 448A,448B,454A ELECTRON TUBE

Vesterst Electri

MADE'IN U. S.A. D34

DESCRIPTION

The 448A, 448B and 454A electron tubes are high figure of merit tetrodes of the
indirectly heated cathode type. They have plate characteristics approaching those of
a pentode and were designed primarily for use in the TH Radio Relay System.

These three tubes have the same electrical characteristics. The 448B has the
same mechanical dimensions and aprearance as the 448A except the bulb is aquadag
coated to suppress fluorescence effects. The 454A is mechanically equivalent to the
448A except that pin #1 (plate) is shortened to permit its use in a special test
probe. (See outline drawing - page 4).

CHARACTERISTICS

Heater Voltage - . 135 B8 B 185 volis . 6.3 volts
= VO ; = 0 ; ;

Cathode Current . b c2 ] ce 33.7 milliamperes

Transconductance Eceqp = *9.5 volts; Ry = 323 ohms 31500 micromhos

ELECTRON TUBE DATA SHEET ’

FILE: GENERAL PURPOSE SECTION 448A,448B,454A

© American Telephone and Telegraph Company, 1961
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GENERAL CHARACTERISTICS

Electrical Data

Heater Voltage e e e e o d e e e e e e e e e e e e 6.3 volts
Heater Current . . . . Ce 450 milliamperes
Direct Interelectrode Capa01fances (w1thout external ShlPld)
Grid to Plate - . . e . -+ - 0.03 uuft
Input: g to (h +k + g, +i.s.) - - - - - - - 0 15.4 uuf
Output: p to (h + k + g2 +i.s0)y oo e e e e e e e 2,03 uuf
Mechanical Data
Cathode . . . . « « « . oo e e e e e Coated Unipotential
Base - S I T See outline drawing Page 4
Mounting P031t10n . . Any
Dimensions and pin connectlons shown in outllne draw1ng on Page 4
Maximum Ratings, Absolute System
Plate Voltage. . . . . . . . . . o . . .. 150 volts
Screen Grid Voltage - - . - .« « .« . o ..o oL 150 volts
Control Grid Voltage. . - . . .« « « « . « o . .o . -50 volts
Plate Dissimation . . - - « - . . o . o . ..o 6.0 watts
Screen Grid Dissipation-- - - - -« .+ o o o0 1.75 watts
Control Grid Dissipation R See Footnote *
Cathode Current . . . T 50 milliamperes
Heater - Cathode Voltage R +50 volts
Bulb Temperature - - - - « « « o . . ... 0o 130* centigrade
Maximum Grid Circuit Resistance for: ) .
Fixed Bias - - - - « « « o« o o o ..o 0.05 megohm
Cathode Bias - - - - « « « « .+ . . .o 0.10 megohm

* Operation with the control grid positive with respect to the cathode is not
recommended.
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TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

Note 1:

PLATE CURRENT IN MILLIAMPERES

Plate Voltage
screen Grid Voltage

Control Grid Voltage kNote 1)

Cathode Bias Resistor (Note 1)‘

Plate Current
Screen Grid Current
Plate Resistance.
Transconductance.
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80
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60 /135
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// 100
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o e
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CONTROL GRID VOLTAGE

FIG.

135 volts
135 volts
+9.5 volts
323 ohms

24.9 milliamperes
8.8 milliamperes
33000 ohms
31500 micromhos

Reference point for control grid voltage is the negative end of the cathode bias resistor.
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ALL PINS 050 X.002 DIA.
GRID 2
PLATE

re— |.188 MAX. —&-

HEATER & INTERNAL SHIELDS

m CATHODE
|

NO CONNECTION

1.531* 094

NUMBERS ARE FOR
REFERENCE ONLY

CATHODE

me_}_#_
HEATER
.219 MIN. ﬁ"‘ 344 MAX. .
— GRID |
| VIEW A-A

L 094%+.016 (PIN* 1 CUT TO THIS
A LENGTH ON 454A ONLY)

A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
and Telegraph Company and the Western Electric Company.

PRINTED IN U.S.A.



BELL SYSTEM PRACTICES AB46. 448A,B & 454A

Transmission Engineering Data Issue 1, September 1961
Electron Tube Data A.T.& T. Co., Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 448A,448B,454A ELECTRON TUBE

Vesterst Electri

MADE'IN U. S.A. D34

DESCRIPTION

The 448A, 448B and 454A electron tubes are high figure of merit tetrodes of the
indirectly heated cathode type. They have plate characteristics approaching those of
a pentode and were designed primarily for use in the TH Radio Relay System.

These three tubes have the same electrical characteristics. The 448B has the
same mechanical dimensions and aprearance as the 448A except the bulb is aquadag
coated to suppress fluorescence effects. The 454A is mechanically equivalent to the
448A except that pin #1 (plate) is shortened to permit its use in a special test
probe. (See outline drawing - page 4).

CHARACTERISTICS

Heater Voltage - . 135 B8 B 185 volis . 6.3 volts
= VO ; = 0 ; ;

Cathode Current . b c2 ] ce 33.7 milliamperes

Transconductance Eceqp = *9.5 volts; Ry = 323 ohms 31500 micromhos

ELECTRON TUBE DATA SHEET ’

FILE: GENERAL PURPOSE SECTION 448A,448B,454A

© American Telephone and Telegraph Company, 1961
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GENERAL CHARACTERISTICS

Electrical Data

Heater Voltage e e e e o d e e e e e e e e e e e e 6.3 volts
Heater Current . . . . Ce 450 milliamperes
Direct Interelectrode Capa01fances (w1thout external ShlPld)
Grid to Plate - . . e . -+ - 0.03 uuft
Input: g to (h +k + g, +i.s.) - - - - - - - 0 15.4 uuf
Output: p to (h + k + g2 +i.s0)y oo e e e e e e e 2,03 uuf
Mechanical Data
Cathode . . . . « « « . oo e e e e e Coated Unipotential
Base - S I T See outline drawing Page 4
Mounting P031t10n . . Any
Dimensions and pin connectlons shown in outllne draw1ng on Page 4
Maximum Ratings, Absolute System
Plate Voltage. . . . . . . . . . o . . .. 150 volts
Screen Grid Voltage - - . - .« « .« . o ..o oL 150 volts
Control Grid Voltage. . - . . .« « « « . « o . .o . -50 volts
Plate Dissimation . . - - « - . . o . o . ..o 6.0 watts
Screen Grid Dissipation-- - - - -« .+ o o o0 1.75 watts
Control Grid Dissipation R See Footnote *
Cathode Current . . . T 50 milliamperes
Heater - Cathode Voltage R +50 volts
Bulb Temperature - - - - « « « o . . ... 0o 130* centigrade
Maximum Grid Circuit Resistance for: ) .
Fixed Bias - - - - « « « o« o o o ..o 0.05 megohm
Cathode Bias - - - - « « « « .+ . . .o 0.10 megohm

* Operation with the control grid positive with respect to the cathode is not
recommended.
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TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

Note 1:

PLATE CURRENT IN MILLIAMPERES

Plate Voltage
screen Grid Voltage

Control Grid Voltage kNote 1)

Cathode Bias Resistor (Note 1)‘

Plate Current
Screen Grid Current
Plate Resistance.
Transconductance.

100
Ef=6.3 VOLTS
80
Ep: Ecz= 50 |
60 /135
.,o /)
// 100
20 ‘/
N
o e
-50 -4.0 - 3.0 -2.0 -1.0 (o)

CONTROL GRID VOLTAGE

FIG.

135 volts
135 volts
+9.5 volts
323 ohms

24.9 milliamperes
8.8 milliamperes
33000 ohms
31500 micromhos

Reference point for control grid voltage is the negative end of the cathode bias resistor.
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& 40 -
z A’ cp— enm—
g
o 7 -I'l.5
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ALL PINS 050 X.002 DIA.
GRID 2
PLATE

re— |.188 MAX. —&-

HEATER & INTERNAL SHIELDS

m CATHODE
|

NO CONNECTION

1.531* 094

NUMBERS ARE FOR
REFERENCE ONLY

CATHODE

me_}_#_
HEATER
.219 MIN. ﬁ"‘ 344 MAX. .
— GRID |
| VIEW A-A

L 094%+.016 (PIN* 1 CUT TO THIS
A LENGTH ON 454A ONLY)

A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
and Telegraph Company and the Western Electric Company.

PRINTED IN U.S.A.



BELL SYSTEM PRACTICES ' AB46.451A
Transmission Engineering and Data Issue 1, August 1962
Electron Tube Data A.T. & T. Co. Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 451A ELECTRON TUBE

- )?%hﬂzvzr
. Elecrric

451A

WMADE WU S AL

)

L &2\

DESCRIPTION

The 451A is a four-electrode, inert-gas filled cold cathode tube for use as a
relay device. The tube is provided with an anode-cathode gap and a starter anode-
starter cathode gap such that isolation of the control (starter gap) and controlled
(main gap) portions of a circuit may be obtained.

This tube is designed for socket mounting. It is identical, electrically and
mechanically, to the 425A except that it is not attached to a plastic angle mounting
bracket assembly.

CHARACTERISTICS

Peak Anode Voltage . . . . . . . . « . . .« .« . . . 180 180 volts
Average Starter Cathode Current. . - . . . . . . . . 0.7 7.0 milliamperes
Average Main Cathode Current. . . . . . . . . . . . 5.0 50 milliamperes
Average Life, Approximate . . . . . . . . . . . . . 10000 10 hours

FILE: COLD CATHODE SECTION

American Telephone and Telegraph Company 1962
© 451 A
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MAXIMUM RATINGS, Absolute System (Note 1)

Peak Voltage, Forward or Inverse
Anode to all Other Electrodes .
Cathode to all Other Electrodes

Cathode Current (Note 2)

Peak ..
Average .
Averaging Time .

Starter Cathode Current (Note 2)
Peak . .
Average .

Averaging Time

Peak Inverse Current(Note 2)
Anode . c e e e e
Starter Anode.

Ambient Temperature L1m1ts

ELECTRICAL DATA, Throughout Life

Starter Breakdown Voltage (Note 3).

Starter Voltage Drop at 2.5 M1111amperes
Anode Voltage Drop at 10 Milliamperes .

Transfer Current (Note 4) .

Negative Cathode Transfer VOltage (Note 5)
Ionization Time, Starter Gap (Approx.) (Note 6).
Deionization Time, Main Gap (Approx.) . )

MECHANICAL DATA

Mounting .
New Weight, Approxlmate
Dimensions and Connections.

HANDLING

180 volts
180 volts

50 milliamperes
20 milliamperes

2 seconds
7 milliamperes
2.5 milliamperes
2 seconds

5 milliamperes
e e 1 milliamperes
. -55° to +85° centigrade

Min. Bogey Max.

67 80 90 volts
55 70 75 volts
58 70 80 volts

See Curve, Figure 3, Page 4
- -25 -40 volts
- 5 - milliseconds

- 1 - millisecond

Any position
. 0.3 ounce
See outllne drawing on page 4

This tube contains a small amount of krypton-85 gas which is a by-product
radioactive material. The amount of krypton-85 is less than five microcuries, which
is too small an amount to require any special care in use.

Atomic Energy Commission regulations require that the individual tube carton
for tubes containing by-product radioactive material be appropriately marked. The
marking includes the statement that tube disposal should be in approved manner.

Approved instructions for disposal of tubes containing krypton-85 are as

follows;

Tubes to be disposed of should be broken or crushed in a well
ventilated place releasing any resulting vapors to the outside
atmosphere. The residual broken or crushed tubes should be dis-
posed of in a normal public trash disposal system. Tubes should be
disposed of at a rate of not more than 100 each week from any one
location. Avoid breathing vapors from broken tubes.
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CURRENT-LIFE CHARACTERISTICS CATHODE TRANSFER VOLTAGE
AVERAGE LIFE EXPECTANCY CHARACTERISTICS
10000 = 3.0
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MAIN CATHODE CURRENT -50 -40 -30 -20 -10
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STARTER CATHODE CURRENT (WITH RESPECT TO STARTER CATHODE)
CURRENT IN MILLIAMPERES DO.C. FIG. 2
FIG. |

Note

Note

Note

Note

Note

Note

. In the "Absolute System" the maximum ratings specified are limiting values above which the

serviceability of the device may be impaired from the viewpoint of life and satisfactory
performance. Maximum ratings, as such, do not constitute a set of operating conditions and
all values may not, therefore, be attained simultaneously.

: Sufficient resistance must be used in series with the tube discharge paths to assure that

the electrode currents do not exceed their maximum rated values.

: Limits apply immediately after the tube has conducted current. These values may be initially

as much as 3 volts higher or lower if the tube has been idle.

. To assure transfer of conduction from the starter anode-starter cathode gap to the anode-

starter cathode gap.

. To assure transfer of conduction from the anode-starter gap to the anode-cathode gap with

1.5 milliamperes flowing from anode to starter cathode. Cathode voltage is measured with
respect to starter cathode.

. With 15 volts starter overvoltage (15 volts above Starter Breakdown Voltage) and with the

tube in total darkness.
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ANODE TRANSFER CURRENT CHARACTERISTICS
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FIG. 3
—e| 875" MAX. =~ — MEASURED AT .438" I.C.
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A ‘ CATHODE
STARTER
ANODE CATHODE
" STARTER
e Té} CATHODE
. BULB . .
1.750" 125"+ .094 NUMERALS ARE FOR
MAX. 1.C. REFERENCE ONLY
ANODE I.c.
-'—H 1.C.
# OPAQUE OR TRANSLUCENT

COATING ON BULB

E9-1 SMALL BUTTON
9-PIN BASE

VIEW A-A

NOTE: PINS MARKED IC.(INTERNAL CONNECTION) SHOULD NOT BE CONNECTED TO ANY
PORTION OF AN EXTERNAL CIRCUIT. FAILURE TO OBSERVE THIS PRECAUTION
MAY RESULT IN IMPROPER OPERATION OF THE TUBE.

A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
and Telegraph Company and the Western Electric Company.

PRINTED IN U.S.A.



BELL SYSTEM PRACTICES
Transmission Engineering and Data
Electron Tube Data

SECTION AB46. 453A
Issue 1, June 1963
A.T.& T.Co., Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 453 A ELECTRON TUBE

DESCRIPTION

The 453A is a two-electrode inert-gas filled cold cathode tube designed pri-
marily for use as a voltage reference tube. This tube has characteristics which are

exceptionally stable with life and with variations in ambient temperature. The tube
is relatively free from voltage jumps. (See Note 6, page 3.)

CHARACTERISTICS

Cathode Current . . 4 to 6 milliamperes
Anode Voltage Drop 83 volts

Regulation at 4 to 6.m1111amperes d-c (Note 5 Page 3) e e 1.2 volts

File: Cold Cathode Section

<:> American Telephone and Telegraph Company 1963

453 A
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RATINGS, Absolute System (Note 1)

Cathode Current, Forward
Maximum. o
Minimum. .

Maximum Inverse Anode Current

Ambient Temperature Limits -

ELECTRICAL DATA, Throughout Life

8 milliamperes
4 milliamperes
0.0 milliampere

-55 to +60 centigrade

Min. Bogey Max.

Anode Breakdown Voltage . . . . .« . 95 100 105 volts
Anode Voltage Drop(E;,)at 6 M1111amperes(D C) (Note 2) 81 83 87 volts
Regulation (4 to 6 Milliamperes,D-C) (Note 5) . . - 0.75 1.2 volts
Temperature Sensitivity of Anode Voltage Drop

Anode Current, 5 Milliamperes (D C) - -0.0035 - volt/c
Fluctuation (Note 3) . . - 0.002 0.005 volt
Average Ionization T1me(Note4) e e e e e - 5.0 - milliseconds
Voltage Jump (Note 6). . . . . . . . « « « « . . - 5.0 - millivolts
MECHANICAL DATA
Mounting Position. . Any
New Weight, Approx1mate 0.3 ounce
Bulb . .o T 6%
Base Small Button 9 pin

Dimensions and connectlons shown in out11ne draw1ng on page 4

LIFE DATA

Typical Drift in Anode Voltage Drop (E;4) at 5 mAdc

HANDLING

See Figure 1

This tube conhtains a small amount of krypton-85 gas which is a by-product
radioactive material. The amount of krypton-85 is less than five microcuries, which
is too small an amount to require any special care in use.

Atomic Energy Commission regulations require that the individual tube carton
for tubes containing by-product radioactive material be appropriately marked. The
marking includes the statement that tube disposal should be in approved manner.

Approved instructions for disposal of tubes containing krypton-85 are as

follows:

Tubes to be disposed of should be broken or crushed in a well
ventilated place releasing any resulting vapors to the outside
atmosphere. The residual broken or crushed tubes should be dis-
posed of in a normal public trash disposal system. Tubes should be
disposed of at a rate of not more than 100 each week from any one
location. Avoid breathing vapors from broken tubes.
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TYPICAL DRIFT IN ANODE VOLTAGE DROP VERSUS TIME OF OPERATION
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Note 4:

Note 5:

Note 6:

FIG. |

In the "Absolute System' the maximum ratings specified are limiting values above which the
serviceability of the device may be impaired from the viewpoint of life and satisfactory
performance. Maximum ratings, as such, do not constitute a set of operating conditions and
all values may not, therefore, be attained simultaneously.

These values are for new tubes. Anode voltage drop will stabilize within 3 minutes after
starting.

The anode voltage drop variation during a short period of time (one to ten minutes), with
the tube operating at one value of current and temperature within its ratings, will not
exceed the above stated maximum value.

With 15 volts overvoltage (15 volts above Anode Breakdown Voltage) with tube in total
darkness. Average of 10 measurements taken at 1 second intervals.

Regulation is defined to be Anode Voltage Drop (Etd) at 6 mAdc minus Anode Voltage Drop
(Etd) at 4 mAdc.

Voltage jump is an abrupt change or discontinuity in tube anode voltage drop when the tube
current is varied. Voltage jumps greater than the specified value are relatively rare in the
range of anode current of 4 to 6 mAdc.



453 A- PAGE 4

.a:?( - — MEASURED AT .438"

NUMERALS ARE FOR
DIA. ON BULB

REFERENCE ONLY

IC IC
CATHODE ANODE
St
1.500" .
MAX. T63
BULB | ) CATHODE ANODE
1.750" 1125 2.094 1C Ic
MAX.

VIEW A-A

E9-lI SMALL BUTTON
9-PIN BASE

Y

NOTE: PINS MARKED IC (INTERNAL CONNECTION) SHOULD NOT BE CONNECTED TO ANY
PORTION OF AN EXTERNAL CIRCUIT. FAILURE TO OBSERVE THIS PRECAUTION
MAY RESULT IN IMPROPER OPERATION OF THE TUBE.

A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
and Telegraph Company and the Western Electric Company.

PRINTED IN U.S.A.



BELL SYSTEM PRACTICES AB46. 448A,B & 454A

Transmission Engineering Data Issue 1, September 1961
Electron Tube Data A.T.& T. Co., Standard

ELECTRON TUBE DATA SHEET
WESTERN ELECTRIC 448A,448B,454A ELECTRON TUBE

Vesterst Electri

MADE'IN U. S.A. D34

DESCRIPTION

The 448A, 448B and 454A electron tubes are high figure of merit tetrodes of the
indirectly heated cathode type. They have plate characteristics approaching those of
a pentode and were designed primarily for use in the TH Radio Relay System.

These three tubes have the same electrical characteristics. The 448B has the
same mechanical dimensions and aprearance as the 448A except the bulb is aquadag
coated to suppress fluorescence effects. The 454A is mechanically equivalent to the
448A except that pin #1 (plate) is shortened to permit its use in a special test
probe. (See outline drawing - page 4).

CHARACTERISTICS

Heater Voltage - . 135 B8 B 185 volis . 6.3 volts
= VO ; = 0 ; ;

Cathode Current . b c2 ] ce 33.7 milliamperes

Transconductance Eceqp = *9.5 volts; Ry = 323 ohms 31500 micromhos

ELECTRON TUBE DATA SHEET ’

FILE: GENERAL PURPOSE SECTION 448A,448B,454A

© American Telephone and Telegraph Company, 1961
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GENERAL CHARACTERISTICS

Electrical Data

Heater Voltage e e e e o d e e e e e e e e e e e e 6.3 volts
Heater Current . . . . Ce 450 milliamperes
Direct Interelectrode Capa01fances (w1thout external ShlPld)
Grid to Plate - . . e . -+ - 0.03 uuft
Input: g to (h +k + g, +i.s.) - - - - - - - 0 15.4 uuf
Output: p to (h + k + g2 +i.s0)y oo e e e e e e e 2,03 uuf
Mechanical Data
Cathode . . . . « « « . oo e e e e e Coated Unipotential
Base - S I T See outline drawing Page 4
Mounting P031t10n . . Any
Dimensions and pin connectlons shown in outllne draw1ng on Page 4
Maximum Ratings, Absolute System
Plate Voltage. . . . . . . . . . o . . .. 150 volts
Screen Grid Voltage - - . - .« « .« . o ..o oL 150 volts
Control Grid Voltage. . - . . .« « « « . « o . .o . -50 volts
Plate Dissimation . . - - « - . . o . o . ..o 6.0 watts
Screen Grid Dissipation-- - - - -« .+ o o o0 1.75 watts
Control Grid Dissipation R See Footnote *
Cathode Current . . . T 50 milliamperes
Heater - Cathode Voltage R +50 volts
Bulb Temperature - - - - « « « o . . ... 0o 130* centigrade
Maximum Grid Circuit Resistance for: ) .
Fixed Bias - - - - « « « o« o o o ..o 0.05 megohm
Cathode Bias - - - - « « « « .+ . . .o 0.10 megohm

* Operation with the control grid positive with respect to the cathode is not
recommended.
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TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS

Note 1:

PLATE CURRENT IN MILLIAMPERES

Plate Voltage
screen Grid Voltage

Control Grid Voltage kNote 1)

Cathode Bias Resistor (Note 1)‘

Plate Current
Screen Grid Current
Plate Resistance.
Transconductance.
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CONTROL GRID VOLTAGE

FIG.

135 volts
135 volts
+9.5 volts
323 ohms

24.9 milliamperes
8.8 milliamperes
33000 ohms
31500 micromhos

Reference point for control grid voltage is the negative end of the cathode bias resistor.
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ALL PINS 050 X.002 DIA.
GRID 2
PLATE

re— |.188 MAX. —&-

HEATER & INTERNAL SHIELDS

m CATHODE
|

NO CONNECTION

1.531* 094

NUMBERS ARE FOR
REFERENCE ONLY

CATHODE

me_}_#_
HEATER
.219 MIN. ﬁ"‘ 344 MAX. .
— GRID |
| VIEW A-A

L 094%+.016 (PIN* 1 CUT TO THIS
A LENGTH ON 454A ONLY)

A development of Bell Telephone Laboratories, the research laboratories of the American Telephone
and Telegraph Company and the Western Electric Company.

PRINTED IN U.S.A.



