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AB46.444A BELL SYSTEM PRACTICES 
Transmission Engineering and Data 
Electron Tube Data 

Issue 1 1 August 1960 
A.T.&T. Co. Standard 

ELECTRON TUBE DATA SHEET 

WES I ERN 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 
Heater Current 
Accelerator Anode 
Helix Voltage • • 
Collector Voltage 
Power Output. • • 

. . . . . . . . 
Voltage 

• 

. . . . 
• (Min.) 

6.3 volts 
0.92 amp. 
2700 volts 
2400 volts 
1200 volts 

5 wattb 
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GENERAL CFI.J\RACTERISI'ICS (Notes l & 2) 

ELECTRTCAL DATA 

Heater Voltage 
Heater CurreClt . . . . 
Acceleratior. Ar.ode Voltage (l:ote 3). 
Accelerator F~ode ~~ent. 
Jielix Vohage (Noc;e 4) 
He,lix 8-,;.rrent. • . 
Collector Voltage. • • 
Power Outnut • • • • • • 
Gai" ac; 5-watts (37 dbm) Output. 
Noise Figure • • • • 
Ga:Crr Variation (!'lote 5). 
Inpuc Match (Noc;e 6) •• 
Cbtput !·iatch (I!ote 6). • 
Spurious Noise (Note 7). 

'·iECiWITCFL DATA 

Cat!lo:ie. . • . 
l·1onnting ?ositior:. 
External Leads 

MF.xnru:~ RATTims, Absolc.te System 

. . . 
• (Max.) . . . . 
• (l·nx.) 

• . . . . 
• (Min.) . . . . 
• (l·nx.) . . . . 
• (!.ful.) 
• (Min.) 
• (Hax.) 

• . 
• . 

6.3 volts 
.092 ampere 
2700 volts 
o.6o milliacrpere 
2400 volts 

0,4 milliampere 
l200 volts 
5.0 watts 

32.5 db 
30 db 

.20 db 
2l db 
ll db 
lO db 

Unipotential 
Any 
5" Flexible with 

Heater Voltage •••• , • 6.6 volts 
Accelerator Anode Voltage. • 3000 volts 
Anode Current. 2.0 milliamperes 
F.node Power. • 2.5 wa"tts 
~elix Voltage. 2700 volts 
~elix Current. 2.0 milliamperes 
Helix Power. • 2.5 watts 
Collector Voltage, • 2000 volts 
Cathode Current. • 50 milliamperes 
Collector Power. • • 8c watts 
Heac;er Cathode Voltage ~ 45 volts 
BulO Temperature . • . . • • . . . . . • • . 125 oc 
Collector Temperature (reQuires forced-air •• , l50°C 
cooling. See Operating precautions - Paragraph A 
Page 4 ). 

• 
• 
• ,_ 

• 

• 
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TYPICAL OPERATING DATA (Notes l & 2) 

Heater Voltage • . . . . . • . . . 
Accelerator Anode Voltage (Note 3) 
Helix Voltage (Note 4) .. 
Collector Voltage • • • • 
Accelerator Anode Current. 
Helix Intercept Current. 
Collector Current 
Power Output • • . . • . 
Gain • . • • . . • . • . . . 
Gain Variation With Frequency Change (Note 5). 
Noise Figure . . . . . 
Input Match (Note 6) •• 
Output Match (Note 6). . 
Spurious Noise (Note 7). 

6.3 volts 
2700 volts 
2400 volts 
1200 volts 

PAGE 3-444A 

0.2 milliamperes 
0.2 milliamperes 
40 milliamperes 
5 watts 

32 db 
0.15 db 
28.5 db 

23 db 
19 db 
5 db 

Note 1: Operated in a straight-field permanent magnetic circuit, using 
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, 

Note 2: Operated with the input frequency being swept over the range of 
5925 to 6425 me. 

Note 3: Adjusted for collector current of 40 milliamperes. 

Note 4: Adjusted for maximum gain while the output power is maintained 
at 5 watts. 

Note 5: Measured over the 50 me segment of the 5925 - 6425 me band having 
the greatest gain variation • 

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 6425 me 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 4 . 

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 measured simultaneously in a 
bandwidth of 2500 cycles, the 2500 cycle bandwidth being examined over 
the frequency range of 0.3 to 10 me away from the driver frequency, 
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OPERATING PRECAUriONS 

(a) Yne tube should not be operated without cooliP~ air on the collector 
termina~. The required air flow will depend on the physical configur­
ation of che housing surrounding the collector. 

(b) The operating voltages are arranged to ~acilitate the flow of positive 
ions toward tLe collector rather than toward the cathode. Therefore, 
for o~timum 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 ~utting the tube into operation. 
The sequence of voltage application should be -heater, collector, helix 
and anode. I'ne reverse order is used when terminating operation of the 
tuhe. 

(c) For o~timum tube life the current to the helix should be maintained at 
the :cinimlll': value obtainable • 
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POWER OUTPUT V. S. POWER NPUT (STEADY ST,:Q"E l 

~ 
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CATHODE 
(YELLOW WIRE) 

ANODE 
(ORANGE WIRE) 

NOTES' 

1 

VIEW 'E"-'E' 

rl.370"::gg?: MAX. DIA. 

: 218' MAX. DIA. 

1.062'MAX. DIA. 

HEATER (GREEN WIRE) 

HEATER (BUJE WIRE) 

HELIX (RED WIRE) 

I.- SURFACE 'll.' IS PERPENDICULAR WITH 
CENTERLINE ESTABLISHED BY THE 1.370' 

• 
• 
• 

AND .3195' DIAMETER WITHIN .005' • 
F.LR. AT .625' RADIUS. 

SEE NOTE 3 

L .. -H-f!J+ .. J 

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

3.- RUBBER IS UNDER FUJSH OF BOTIOM 
OF FLANGE. 

4- MECHANICAL ALIGNMENT OF THE TUBE 
IS ESTABLISHED BY SURFACES 'A', "B', 
AND "c". 

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