
V a c u u m T u b e

Z m u r e ^ ' i s r e n , E l e c t r i c
DESCRIPTION

The 5590/401A* is a 7-pin miniature pentode having an indirectly heated cathode. It
is designed for use in amplifier circuits at high and ultra high frequencies.

CHARACTERISTICS

H e a t e r V o l t a g e 6 . 3 v o l t s
P l a t e C u r r e n t

( E b = E , , = 9 0 v o l t s , E e l = - 5 . 0 v o l t s ) 3 . 9 m i l l i a m p e r e s
T r ansconductance

(Eb = Ee, = 90 vo l ts , Ee l = —5.0 vo l ts ) 2000 micromhos

E L E C T R O N T U B E D A T A S H E E T
F I L E ; M I N I A T U R E S E C T I O N
1 1 - 4 7 4 0 1 A *

P E N T O D E
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4 0 1 A

5 5 9 0 / 4 0 1 A - P A G E 2

G E N E R A L C H A R A C T E R I S T I C S

E L E C T R I C A L D ATA

Heater Voltage
H e a t e r C u r r e n t
Direct Interelectrode Capacitances

Grid to Plate (max.)
I n p u t . . .
Output

w i t h o u t
e x t e r n a l s h i e l d

6.3 vol ts
150 'milliamperes
w i t h

ext.ernal shield
(RMA #316)

* 0 . 0 1 0 u u f
* 3 . 4 u u f
* 2 . 9 u u f

M E C H A N I C A L D A T A

C a t h o d e
B u l b
B a s e
Mounting Position
Dimensions and pin connections shown in outline drawing on Page 4

Coated Unipotential
T 51/2

Miniature Button 7-pin
Any

MAXIMUM RATINGS, Design-Center Values

P l a t e V o l t a g e . . .
Sc reen Vo l tage . . .
P la te D iss ipa t i on . .
Screen Dissipation . .
C a t h o d e C u r r e n t . . .
Heater-Cathode Voltage
Bulb Temperature . .

1 8 0 v o l t s
1 4 0 v o l t s
1 . 7 w a t t s
0 . 5 w a t t s
18 milliamperes

9 0 v o l t s
120 centigrade

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS, CLASS A, AMPLIFIER
Plate Voltage
Screen Grid Voltage
Control Grid Voltage
C a t h o d e B i a s R e s i s t o r
P l a t e C u r r e n t
S c r e e n G r i d C u r r e n t
P l a t e R e s i s t a n c e
T r a n s c o n d u c t a n c e
Grid Voltage (approximate) for

Plate Current of 10 microamperes

45 9 0 9 0
4 5 9 0 9 0

- 1 . 5 - 5 . 0
8 2 0

3 . 0 3 . 9 4.3
I . l 1.3 1.4

0 . 2 9 0.45 0.41
2 0 0 0 2 0 0 0 2 1 0 0

- 5 . 3 — 1 0 . 6

1 2 0 v o l t s
1 2 0 v o l t s

— 7 . 0 v o l t s
o h m s

5.1 milliamperes
1.8 milliamperes

0.41 megohm
2 2 0 0 m i c r o m h o s

—14.3 volts

External shield connected to cathode pins 2 and 7
— 1 0 I ^ 1 r -

0 4 0 8 0 1 2 0 1 6 0 2 0 0 2 4 0 0 4 0 8 0 1 2 0 1 6 0 2 0 0 2 4 0
P L A T E V O L T A G E P L A T E V O L T A G E
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V a c u u m T u b e

Ef= 6.3 VOLTS
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4 0 1 A

5 5 9 0 / 4 0 1 A - P A G E 4

4-MAX -MEASURED AT ife DIA,
O N B U L B .

I j MAX.

l-f" MAX.

E 7 - I M I N I A T U R E
BUTTON 7-PIN BASE

C O N T R O L G R I C •GATHODEj SUPPRESSOR GRIDAND INTERNAL SHIELD

Wdsrmt Ekchic

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

W E C O — T 2 4 5 1 B
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Va c u u m Tu b e

ADVANCE ELECTRON TUBE DATA SHEET

WESTERN ELECTRIC 5847/404A ELECTRON TUBE

JLmAX,—H ̂MEASURED AT £e 1 O I A . O N B U L B

CATHOOE, SUPPRESSOR-
GRID a UPPER INTERNAL
S H I E L D .

5 8 4 7 / 4 0 4 A
M I N I A T U R E

P E N T O D E

€ 9 - 1 S M A L L B U T T O N
9 - P I N B A S E

DESCRIPT ION

T h i s t u b e i s a i r i i n i a t u r e p e n t o d e o f t h e u n i p c t e n t i a l c a t h o d e t y p e . I t i s d e s i g n e d f o r u s e
i n h i g h - g a i n a m p l i fi e r s a t h i g h a n d u l t r a - h i g h f r e q u e n c i e s .

MAXIMUM RATINGS (Design Center Values)

P l a t e Vo l t a g e
S c r e e n - G r i d V o l t a g e . . . .
PI ate Di ss i pat ion ......
S c r e e n - G r i d D i s s i p a t i o n
C a t h o d e C u r r e n t
H e a t e r - C a t h o d e Vo l t a g e .
G r i d R e s i s t a n c e
6 u I b Te m p e r a t u r e

1 8 0 v o l t s
1 5 0 v o l t s

3 w a t t s
0 . 7 5 w a t t

35 m iI I i ampe res
5 0 v o l t s

0. I me go hp!
1 2 0 ° C e n t i g r a d e

GENERAL CHARACTERISTICS

E L E C T R I C A L D ATA

H e a t e r Vo l t a g e , A - C o r D - C
H e a t e r C u r r e n t
D i r e c t I n t e r e I e c t r o d e C a p a c i t a n c e s

Grid to PI ate, Max i mum
I n p u t

O u t p u t

Wi thouT
E x t e r n a l

Sh i eId

Mi th
E x t e r n a l

Sh i eId
(RMA #315)

. 0 U
7 . I
2 . 9

6 - 3 v o l t s
300 mi I I i amperes

MECHANICAL DATA

C a t h o d e
Bu I b
B a s e
M o u n t i n g P o s i t i o n

Coated Un i potent i a
T 6 - 1 / 2
SmalI Button, 9-p i i
Any

OPERATING CONDfTlONS AND CHARACTERISTICS

Plate Supply Voltage
S c r e e n - G r i d S u p p l y Vo l t a g e
C o n t r o l G r i d Vo l t a g e
P l a t e C u r r e n t
S c r e e n - G r i d C u r r e n t
C a t h o d e R e s i s t o r
T r a n s c o n d u c t a n c e

^ O p e r a t i n g c o n d i t i o n s t o m i n i m i z e g a i n v a r i a t i o n s d u e t o s u p p l y v o l t a g e

1 5 0 160 v o l t s

150 1 6 0 v o l t s

0 4 8 . 5 v o l t s
13 1 3 Hi i 1 1 i ampe res

U . 5 U . 5 mI I 1 i ampe res
1 10 6 0 0 o h m s

12500 12500 m i cromhos

vo 1 tagie fl u c t u a t i o n s .

9 9 0





4 2 1 A

E L E C T R O N T U B E D A T A S H E E T

WESTERN ELECTRIC 5998^ ELECTRON TUBE

DESCRIPTION

The 5998/i!*2IA» is a double triode having separate indirectly heated cathodes.
I t i s i n t e n d e d f o r u s e a s a s e r i e s t u b e i n r e g u l a t e d r e c t i fi e r c i r c u i t s .

CEARACTERIST ICS

H e a t e r Vo l t a g e
Plate Current per Section /Ebb " HO volts;

: ion \Tr a n s c o n d u c t a n c e p e r S e c t i Ri; - 65 ohms '1:::
6 . 3 v o l t s
1 2 5 m i l l i a m p e r e s

2 0 0 0 0 m i c r o m h o s

9 9 7



Va c u u m Tu b e

5998/Wli - PAGE 2

GENERjJ . CHARACTERISTICS

E L E C T R I C A L D ATA

H e a t e r Vo l t a g e
H e a t e r C u r r e n t

6 . 3 v o l t s
2 . i a m p e r e s

MECHAHICAL DATA

C a t h o d e - - - - - - - - - - -
B u l b

B a s e - - - - - - - - - - - - -

M o u n t i n g P o s i t i o n - - - - - -
D i m e n s i o n s a n d P i n C o n n e c t i o n s

- - C o a t e d U n i p o t e n t i a l
ST 16

Medium 8-pin octal
Any

S e e O u t l i n e d r a w i n g p a g e k

MAXIMUM RATIHGS, Design-Center Values (Each Triode]

P l a t e V o l t a g e - - - - -
P l a t e D i s s i p a t i o n - - •
C a t h o d e C u r r e n t - - - -

Heater-Cathode Voltage^
Bulb Temperature^ - - -

2 5 0 v o l t s

1 3 w a t t s
1 2 5 m i l l i a m p e r e s
1 5 0 v o l t s

2 0 0 ® C e n t i g r a d e

M a x i m u m G r i d C i r c u i t R e s i s t a n c e f o r C a t h o d e B i a s - - 0.1 megohm

OPERATING CONDITIONS AND CHARACTERISTICS (Each Triode)

P l a t e S u p p l y Vo l t a g e - -

C a t h o d e B i a s R e s i s t a n c e

P l a t e C u r r e n t - - - - -

A m p l i fi c a t i o n F a c t o r - -
P l a t e R e s i s t a n c e - - - -

T r a n s c o n d u c t a n c e - - — 1 8 0 0 0 2 0 0 0 0 m i c r o m h o s

Note 1: For optimum life expectancy the heater-cathode voltage should not
exceed 90 volts and forced-air cool ing should be provided. The air
flow should be sufficient to keep the bulb temperature below 150®C.

9 9 8
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Vacuum Tubes
4 2 1 A

5998/A21A - PAGE k

-B8 - I I MEDIUM
SHELL OCTAL BASE

A development of Bel l Te lephone Laborator ies, the research laborator ies of
the American Telephone and Telegraph Company and the Western Electric Company



E L E C T R O N T U B E D A T A S H E E T

W E S T E R N E L E C T R I C 6 1 6 7 E L E C T R O N T U B E

DESCRIPTION

The 6167 is a ten-stage cold-cathode gas-discharge stepping tube designed for
continuous counting or registrat ion of pulses at rates up to 1000 pulses per
second. Each stage consists of a stepping cathode (Bn) followed by an output
cathode (Kn). Connections to each output cathode permit obtaining an output
signal from each or any stage. A normal (zero) cathode is provided outside the
count ing r ing and operates in to the firs t s tepping cathode (31) . The aux i l ia ry
anode can be operated to supply an additional output signal when current is
carr ied from KIO cathode. The direct ion of forward transfer of discharge is
in a clockwise direction and the position of the cathode glow may be observed
through the top of the envelope.

FILE: COLD CATHODE SECTION
ISSUE 1, 6-52

6 1 6 7



6167 - Page 2

R A T I N G S . A b a o l t t t e T a l u e a

C a t h o d e C u r r e n t
M a x i m u m P e a k —

Maximum Average
M i n i m u m A v e r a g e - - - - - - - - - - - -
Maximum Averaging Time —

Maximum Inverse Anode or Auxiliary Anode Current

10 mil l iamperes
3 mil l iamperes

.1 mi l l iampere
0 . 5 s e c o n d
0.0 mi l l iampere

A m b i e n t Te m p e r a t u r e L i m i t s -55 to -^60 centigrade

ELRCTRICAL DATA^-
\ W i n . B o g e y M a i .

A n o d e V o l t a g e D r o p - - - - - - - - - - - - - — 1 1 0 — - v o l t s
Anode Breakdown Voltage /

Output Cathodes and Normal Cathode - - - - 180 225 300 vol ts
S t e p p i n g C a t h o d e s ( B l - B l O ) - - - - - - - - 1 5 0 1 9 0 2 5 0 v o l t s

A u x i l i a r y A n o d e
V o l t a g e D r o p t o C a t h o d e K I O - - - - - - - — - 1 1 2 — v o l t s
B r e a k d o w n V o l t a g e - - - - - - - - - - - - 2 6 0 3 0 0 — v o l t s
Transfer Voltage 2 to Cathode KIO - - - - See Curve
T r a n s f e r V o l t a g e t o a n y C a t h o d e

e x c e p t K I O - - - - - - - - - - - - - - - 2 6 0 2 9 0 — v o l t s
C a t h o d e

F o r w a r d Tr a n s f e r Vo l t a g e ^ - - - - - - - - — - 1 0 - 2 0 v o l t s
Tr a n s f e r Vo l t a g e B e t w e e n A d j a c e n t O u t p u t

C a t h o d e s 5 . 6 — 1 ^ 5 — — v o l t s
Transfer Voltage Between Normal Cathode and

O u t p u t C a t h o d e s ^ - - - - - - - - - - - - — 3 0 — — v o l t s

MECHANICAL DATA

M o u n t i n g P o s i t i o n * - - - - - - - - - - - — - - - - - - - - -

Dimensions and pin connections shown in outline on Page A

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 auxi l iary anode to cathode indicated.

Note 3 Measured with maximum KIO voltage of *50 volts with respect to the
operat ing cathode.

Note A Voltage, with respect to an operating cathode, applied to the adjacent
forward cathode to transfer the discharge to that cathode.

Note 5 Measured under stat ic condi t ions. This is an absolute l imi t on output
vol tage but as f requency of operat ion is increased, the avai lable output
vol tage is decreased because of residual ionizat ion in the preceding
c a t h o d e s .



6167 - Page k

IfgMAX.

M̂AX.

-11?

.OAoTtOOzW

-KIO CATHODE POSITION
R E F E R E N C E M A R K

(^WlDtl ,

. 1 1 . I I

- K IO C ATH OD E P OS IT ION
-STEPPING CATHODE I POSITION
- N O R M A L C AT H O D E P O S I T I O N
- K l C AT H O D E P O S I T I O N
- STEPPING CATHODE 2 POSITION

- K 2 C AT H O D E P O S I T I O N

I 3 5 ' ± 6 *

i " ' a "

'2*4
-.GSO^blA.

V I E W A - A

I'min. - A N O D E

312 Of A.

K 2 >

K l J
B I -B5H

NORMAL(ZERO)GATHODE'

- B 6 - B I 0
-KG

■-AUXILIARY ANODE
'DIRECTION OF FORWARD TRANSFER

SCHEMATIC DIAGRAM

PIN I. OUTPUT CATHODE (K3)
RN 2.0UTPUT CATHODE {K2)
PIN 3.0UTPUT CATHODE (Kl)
RN 4. OUTPUT CATHODE (KlCfl
R N 5 . A U X I L I A R Y A N O D E
R N 6 . I N T E R N A L C O N N E C T I O N
RN 7 OUTPUT CATHODE (K9)
PIN a OUTPUT CATHODE (KB)

PIN 9 OUTPUT CATHODE (K7)
PIN lO.OUTPUT CATHODE (KG)
RN 11. STEPPING CATHODES BG-BIO
RN 12. OUTPUT CATHODE (K5)
PIN 13. OUTPUT CATHODE (K4)
RN 14. STEPPING CATHODES BI-B5
R N I G . N O R M A L C AT H O D E
PIN 19. ANODE

NOTE- BASE PIN NO G MARKED "INTERNAL CONNECTION" SHOULD
NOT BE CONNECTED TO ANY PORTION OF AN EXTERNAL
C I R C U I T. FA I L U R E T O O B S E R V E T H I S P R E C A U T I O N M AY
R E S U LT I N I M P R O P E R O P E R AT I O N O F T H E T U B E .

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

I - F - 5 2 - 1 P R I N T E D I N U . S . A . T 2 7 1 6
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Note 6 Keasured with maxiaum Bl-BlO voltage of +20 volts with respeo
o p e r a t i n g c a t h o d e .

S 180
S
i C

o 1 6 0

AUXILIARY ANODE TRANSFER CHARACTERISTIC

STEPPING CATHODE BIAS* 0 VOLTS I

T Y P I C A L

I 2 3
KK) CATHODE CURRENT IN MILLIAMPERES D-C








