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WESTERN ELBinHIC 444A ELECTRON TUBE

D E S C R I F T I O H

The Wl-A tube is a medium power helix-type
t r a v e l i n g w a v e a m p l i fi e r f o r a p p l i c a t i o n i n t h e
6000 megacycle frequency region. It is intended
p r i m a r i l y f o r o p e r a t i o n a s a t r a n s m i t t i n g a m p l i fi e r
i n t h e r e p e a t e r s t a t i o n s o f l o n g - d i s t a n c e r a d i o r e l a y
s t a t i o n s .

C H A R A C T E R I S T I C S

H e a t e r V o l t a g e
H e a t e r C u r r e n t . .
A c c e l e r a t o r A n o d e Vo l t a g e
H e l i x V o l t a g e
C o l l e c t o r V o l t a g e
P o w e r O u t p u t ( M i n .

F i l e : M ic rowave TYp^ Sec t i on
Data Sheet Issue 1, 8-60
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GENERAL CHARACTERISTICS (Notes 1 8g 2)

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

H e a t e r V o l t a g e 6 . 3 v o l t s
H e a t e r C u r r e n t 0 9 2 a m p e r e
A c c e l e r a t i o n A n o d e V o l t a g e ( N o t e 3 ) 2 7 0 0 v o l t s
A c c e l e r a t o r A n o d e C u r r e n t ( M a i x . ) O . 6 O m i n i a m p e r e
H e l i x V o l t a g e ( N o t e i < - ) 2 4 o O v o l t s
H e l i x C u r r e n t ( M a x . ) O . i ) - m i l l i a n ^ j e r e
C o l l e c t o r V o l t a g e 1 2 0 0 v o l t s
P o w e r O u t p u t . . ( M i n . ) 5 * 0 w a t t s
G a i n a t 5 w a t t s ( 3 7 d b m ) O u t p u t 3 2 . 5 d b
N o i s e F i g u r e . ( M a x . ) 3 0 d b
G a i n V a r i a t i o n ( N o t e 5 ) 2 0 d b
I n p u t M a t c h ( N o t e 6 ) ( M i n . ) 2 1 d b
O u t p u t M a t c h ( N o t e 6 ) ( M i n . ) 1 1 d b
S p u r i o u s N o i s e ( N o t e 7 ) ( M a x . ) 1 0 d b

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

C a t h o d e I f a i p o t e n t i a l
M o u n t i n g P o s i t i o n A n y -
E x t e r n a l L e a d s 5 " F l e x i b l e w i t h I x i g s

MAXIMUM RATINGS, Absolute .System

H e a t e r V o l t a g e
A c c e l e r a t o r A n o d e Vo l t a g e
A n o d e C u r r e n t

A n o d e P o w e r . . . . . . . . . . . . . . . . . .
H e l i x V o l t a g e
H e l i x C u r r e n t
H e l i x P o w e r . . . . . . . . . . . . . . . . . .
C o l l e c t o r V o l t a g e
C a t h o d e C u r r e n t
C o l l e c t o r P o w e r
H e a t e r C a t h o d e Vo l t a g e
Bu lb Te i i 5 )e ra tu re
Collector Temperatxire (requires forced-air . .

c o o l i n g . S e e O p e r a t i n g p r e c a u t i o n s - P a r a g r a p h
Page h ).

6 . 6 v o l t s
3 0 0 0 v o l t s
2 . 0 m i l l i a m p e r e s
2 . 5 w a t t s

2 7 0 0 v o l t s
2 . 0 m i l l i a m p e r e s
2 . 5 w a t t s

2 0 0 0 v o l t s

5 0 m i l l i a m p e r e s
8 0 w a t t s

± 45 volts
125 "C

, 150"C
A
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TYPICAL OPERATING DATA (Notes 1 & 2]

H e a t e r V o l t a g e
Accelerator Anode Voltage (Note 3)
Helix Voltage (Note k)
C o l l e c t o r V o l t a g e
A c c e l e r a t o r A n o d e C u r r e n t
H e l i x I n t e r c e p t C u r r e n t
C o 3 J . e c t o r C u r r e n t
P o w e r O u t p u t . .
G a i n
Gain Variation With Frequency Change (Note 5),
N o i s e F i g u r e • • • • • • • • • • • • • • • • •
Input Matcdi (Note 6)
Output Match (Note 6)
Spurious Noise (Note 7)

Note 1 ; Opera ted in a s t ra igh t -fie ld permanent magnet ic c i rcu i t , us ing
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.

W

Note 2: Operated with the input frequency being swept over the range of
5925 to 61^25 mc.

Note 3: Adjusted for collector current of 40 millian^jeres.

Note Adjusted for maximum gain while the output power is maintained
a t 5 w a t t s .

Note 5: Measured over the 50 mc segment of the 5925 - mc band having
t h e g r e a t e s t g a i n v a r i a t i o n .

Note 6: 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 6'l-25 mc with match
adjusted to it's best position for the entire band. The match is
measured with the tube in its maximum gain condition per Note It.

Note 7: 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 meas\ared simultaneously in a
bandwidth of 25OO cycles, the 25OO 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
te rm ina l . The requ i red a i r flow w i l l depend on t he phys i ca l configu r
a t i o n o f t h e h o u s i n g s u r r o \ m d i n g t h e c o l l e c t o r .

(b) The operating voltages are arrsinged to facilitate the flow of positive
ions toward the co l lec to r ra ther than toward the ca thode . There fo re ,
f o r o p t i m u m c a t h o d e l i f e t h e a c c e l e r a t o r a n o d e v o l t a g e s h o u l d b e m a i n
ta ined a t l eas t 25 vo l t s above the he l i x vo l tage . However, th i s vo l tage
condition is violated init ially when putting the tube into operation.
The sequence of voltage application should be - heater, collector, helix
and anode. The reverse order is used when terminat ing operat ion of the
t u b e .

(c) For optimum tube life the current to the helix should be maintained at
t h e m i n i m u m v a l u e o b t a i n a b l e .

TYPICAL OPERATION RANGE FOR 100 MC BANDWOTH
t S O l I I I I I I I 1 ! — I

* 30 -}5!
Q u i- 2 0 - 8

t - 1 0

0

, « - 8

-40 [{-i
4 I C M P U T R A N G E 7 8

- 8 0 - 6 0 - 4 0 - 2 0 0 2 0
PO«VER MPUT - db REFERRED TO 10 MN.UVMJT

FIG I
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POWER OUTPUT VS. POWER NPUT (STEADY STATE)

- 1 2 - e - 4 0 4 8 1 2
POWER INPUT - db REFERRED 10 1.0 MILUWOT

F I G . E

POWER OUTPUT VS. POWER INPUT (STEADY STATE)
WITH VARYING BEAM CURRENT (COLLECTOR CURRENT)

.E^ MAMTAINED AT THE OPTIMUM
V O LTA G E V i M . U E O B TA I N E D W H E N

4 0 m A ( l c

f - 6 . l 7 5 m c

18 L-
- 2 0 - 1 6 - 1 2 - 8 - 4 0 4 8 1 2

POWER WPUT - db REFERRED TO 1.0 MILLIWATT

F I G S

1 6 2 0
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-REFERENCE SURFACE "C"
a COLLECTOR TERMINAL
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CATHOOE
(YELLOW WIRE)

A N O D E
(ORANGE WIRE)

'-l.370fi";§§f«MAXDIA.
1.218'MAX. DIA.
1.062" MAX. DIA.

HEATER (GREEN WIRE)

HEATER (BLUE WIRE)

HELIX (RED WIRE)

VIEW"E"-"E"

N O T E S :

1.- SURFACE V IS PERPENDICULAR WITH
CENTERUNE ESTABLISHED BY THE I.3T0"
AND .3195" DIAMETER WITHIN .005"
ELR. AT .625" RADIUS.

2.- ALL EXTERNAL METAL SURFACES,
EXCEPT TERMINALS ARE GOLD PLATED.

3.- RUBBER IS UNDER FLUSH OF BOTTOM
OF FLANGE.

4 - MECHANICAL AL IGNMENT OF THE TUBE
IS ESTABLISHED BY SURFACES "A"."B"
AND "C".

^SEE NOTE 3

-SURFACE"B"

LEAD LENGTH
6.000" APPROX.

A develppment of Bel l Telephone Laborator ies, the research laborator ies of
the American Telephone Telegraph Company and t l ie Western Electr ic Company.
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