
4LW8UuuUB 
4CW800F 

RADIAL BEAM 

POWER TETRODE 

The EIMAC 4CW800B and 4CW800F are ceramic/metal, 

liquid cooled radial-beam tetrodes designed for use in dis- 

tributed amplifiers and VHF /UHF power amplifiers. 

The mechanical and electrical features of these tubes are 

compatible with distributed amplifier circuit requirements, 

i.e., low lead inductance, low input and output capacitance 

and small size. 

Ruggedized construction consisting of a unitized elec- 

trode structure and direct mounting to the chassis, combine 

to make the 4CW800B and 4CW800F suitable for environments 

of severe shock and vibration. 

" The maximum rated plate dissipation is 800 watts for both 

types. 
GENERAL CHARACTERISTICS1 

ELECTRICAL 

Cathode: Oxide Coated, Unipotential 

Heater: 4CW800B 
Voltage v v v ittt e e e e i e et e e 6.0 V 

0T (=] 1§ 4.4 A 

Heater: 4CW800F 

L7682 V- 2.5 V 
1173 =3 1 S 1.1 A 

Transconductance: (Ip =600 mAde) .. .ot v vttt eenann 40,000 pmhos 

Input Conductance: (I = 600 mAdc) 
(F=30MHz) ...... .00t iiininnenns 0.1 x 10-3 mhos 

Frequency for Maximum Ratings .. ... ..... .. i, 800 MH:z 

Direct Interelectrode Capacitance: (Grounded Cathode) 2 

Cin . e e e e e e e 45 pF 

0 | 5.8 pF 

O 0.15 pF 
|. Characteristics and operating values are based upon performance tests. These figures may change without notice 

as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 

this information for final equipment design. 

!}, Capacitance values are for a cold tube as measured in a special shielded fixture. 

MECHANICAL 

BaASE vttt ittt i et e et e e e e e e Special 
Operating Position . . . .o v i i ittt it i i e s i i i i e e Any 

Maximum Operating Temperatures: 
Ceramic-to-Metal Seals . . .. v v i it ittt ittt it i ettt ettt eans 250°C 
Base Plate . . v i vt it i e e e ettt e i e e e 150°C 
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@ 4CW800B/4CWB00F 

Maximum Over-all Dimensions: 

Length .. ... 

Diameter . ... v v vttt ot s eneonnas 

Net Weight ............ ... ... 

RANGE VALUES FOR EQUIPMENT DESIGN 

Heater: 4CW800B - Current at 6.0 volts . . . 

4CW800F - Current at 26.5 volts . . 

Cathode Warmup Time - both types ...... 
Interelectrode Capacitances (grounded cathode circuit)’ 

COoUt v v it v e ot s e oo et e sseeneeeeeanssensenos 

1. Capacitance values are for a cold tube as measured in a special 

dustries Association Standard RS-191, 

3.00 In; 76.20 mm 

2.03 In; 51.56 mm 

70z; 198 gm 

40 4.7 A 

0.85 1.25 A 

180 --- sec. 

42.0 48.0 pF 

5.3 6.3 pF 

--- 0.20 pF 

shielded fixture in accordance with Electronic In- 

BROADBAND RF LINEAR AMPLIFIER 
Class AB, Grid Driven 

ABSOLUTE MAXIMUM RATINGS: 

TYPICAL OPERATION 

Plate Voltage 

Screen Voltage 

1000 1 500 2500 Vdc 

275 275 Vdc 

DC PLATE VOLTAGE . ... ....... 3000 VOLTS Grid Voltagel. . ... .. .. -40  -40  -40 Vdc 
DC SCREEN VOLTAGE ... ....... 500 VOLTS Zero Signal Plate Current . 100 100 100 mAdc 

DC PLATE CURRENT .. ......... 0.6 AMPERE Plate Current . . . ... ... 570 580 6585 mAdc 
PLATE DISSIPATION ........... 800 WATTS Screen Current 2 _______ 32 29 17 mAdc 

SCREEN DISSIPATION . ......... 15 WATTS Peak rf Grid Voltage 2 . . . 44 43 42 v 
GRID DISSIPATION . ........... 3 WATTS Plate Output Power2 . . . . 320 590 1000 W 

1. Adjust for specified zero-signal plate current. Plate Dissipation2 . . . .. 250 280 460 W 
2. Approximate value. rf Load Impedance ... .. 7656 1225 2325 () 

RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION 140-250 MHz 432 MHz 865 MHz 

Class B, Grid Driven Strip-line amp Cavity Cavity 

. Plate Voltage ...... 1650 1950 2500 2000 2000 Vdc 

ABSOLUTE MAXIMUM RATINGS: Screen Voltage. .. ... 400 300 300 300 300 Vdc 

DC PLATE VOLTAGE . .. . ... 3000 VOLTS Grid Voltage 1 .. . . .. 75 60 -60 -4  -60 Vdc 
DC SCREEN VOLTAGE . . . . .. 500 VOLTS Zero Signal Plate 
DC PLATE CURRENT ... .... 0.6 AMPERE Current ........ 15 15 15 20 156 mAdc 

PLATE DISSIPATION ... .... 800 WATTS Maximum Signal Plate 
SCREEN DISSIPATION .. .... 15 WATTS Current ... ..... 600 530 600 600 600 mAdc 

GRID DISSIPATION .. ...... 3 WATTS Screen Current? . . . . . 14 1 " 7 8 mAdc 

1. Adjust for specified zero-signal plate current Grid Current?, . . . . .. -6 -2 +8 T4 0 mAde 
2: Approximate value. * Useful' Power Output 3. 540 555 820 770 650 W 

3. Delivered to the load. Bandwntt? (,3dB) of 
Amplifier ., ...... 6 6 4.5 --- 9 MHz 

Power Gain2 . ... ... “e- --- --- 153 10.4 dB
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APPLICATION 

MECHANICAL 

MOUNTING - These tubes may be mounted ip any position. No socket is required. The type may be mounted directly on the SK-680 Screen Bypass Capacitor which in turn ig mounted to the chassig with four 6-32 Screws. The chassis thicknesg should be 0,062 inch to insyre adequate Space for Connections to the base of the tube and care should be exercised to insure g flat mounting syy- face to minimize cathode lead inductance, 

COOLING - Sufficient cooling must pe provided for the anode and ceramic-to-meta] seals to maip- tain Operating temperatures below the rated maxi- mum valyes: 

Ceramic—to-metal seals 
Base and flanges 150°C Anode cooling g accomplished by Circulating liquid through the integral water jacket, At ambient temperatures of 25°C o less, no base cooling is required, 

At higher temperatures, bage cooling may be re- quired to maintain base temperatures below 150°C, This can be accomplished by mounting the tube tq a cold plate cooled by the inlet liquid. 

250°C 

15°C from inlet to outlet, 

Pressure 
Drop 

(psi) 

Dissipation 
( Watts) 

Water Pressure should never exceed 200 psi and outlet temperatyre must be limited ¢o 70°C. 
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COOLING REQUIREMENTS fop 4CWB008/F 
OUTLET TEMPERATURE - 0 

ANDDE DISSIPATION {WATTS) 
* Sample Calculation; For an inlet temperaiyre of 60°C 500 watts 
anode dissipation, the required flow rate s 45 GPM. The pressure 
drop will be -25 inches of Hg. 
In cases where there is any doubt regarding the adequacy of the supplied cooling, it should pe borne in mind that operating temperatyre is the sole criterion of cooling effectiveness, 

ELECTRICAL 

HEATER - The rated heater voltage is 6.0 volts for the 4CW800B and 26.5 volts for the 4CW800F, The voltage, as measured at the socket, shoyld be maintained at this valye to minimize variations i 
to obtain maximum tube ljfe, In 

The cathode and 
internally connected, 

one side of the heater are 

operation wijl] Stabilize after 4 period of approxi- mately five minutes from g cold start, 

- The control-grid has a maximum dissipation of 3.0 watts and pre- 

There are foyr threaded grid pins on the base of the tube, These pins can be used Separately or in paralle] to control the amount of grid lead in-
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ductance to suit the requirements of the circuit. 

The grid lead inductance for one pin is 2.4 nano- 

henries. 

SCREEN GRID OPERATION - The maximum 

rated screen dissipation for the 4CW800B or 

4CW800F is 15 watts. 

Under certain operating conditions the screen 

current of a tetrode may reverse as indicated on 

the screen current meter. This condition is the re- 

sult of secondary emission from the screen and 

is normal for a power tetrode. If the impedance of 

the screen power supply is high, negative screen 

current will cause the screen voltage to approach 

the anode voltage, and the results will be a run- 

away condition which could lead to a catastrophic 

failure. This condition can be avoided if sufficient 

bleeder current is drawn from the screen supply by 

an appropriate bleeder or regulator tube. The 

recommended bleeder current for these tubes is 

20 mA for each tube connected to a common screen 

power supply. 

A low inductance screen bypass capacitor, 

EIMAC SK-680, is available for either tube. This 

capacitor is easily installed with six 0-80 screws. 

With the SK-680 capacitor installed, the screen 

self-resonant frequency of either tube is in excess 

of 900 MHz. 

PLATE OPERATION - The maximum rated plate 

dissipation power for either tube is 800 watts. 

Except for brief periods during circuit adjustments, 

this maximum value should not be exceeded. Con- 

nection to the anode is accomplished by a clamp 

around the anode. 

DISTRIBUTED AMPLIFIER SERVICE - The me- 

chanical and electrical features of the 4CW800B 

and 4CW800F are compatible with distributed 

amplifier circuit requirements, combining the 

qualities of low lead inductance, low input and 

output capacitances, high transconductance, and 

small size. Connection is made to the control grid 

by means of four threaded studs. By using the cor- 

rect number of connections, the designer has 

available a choice of several values of grid lead 

inductance. This feature is quite useful in design 

of VHF/UHF distributed amplifiers. In addition, 

rugged internal tube construction, consisting of a 

unitized electrode structure and a solid direct- 

chassis flange mount, are features which make 

these tubes suitable for environments exhibiting 

severe shock and vibration, such as encountered 

in mobile or airborne service. 

A distributed amplifier is a wideband, cascade 

device, employing vacuum tubes placed along an 

artificial transmission line, the tube capacitances 

appearing as the shunt elements of the line. In a 

properly designed distributed amplifier, the driving 

impedance is virtually independent of the number 

of tubes. The amplifier may make use of the char- 

acteristics of the low pass, the band pass, or the 

high pass filter configuration. 

The 4CW800B and 4CW800F are ideal tubes for 

distributed amplifier service, as anode heat may 

be readily disposed of by a compact, external 

cooling system. An amplifier using one of these 

types is an advantage in instantaneous bandwidth 

rf systems as it eliminates the need of complex 

and slow tuning and tracking equipment necessary 

for a tuned amplifier. 

EIMAC APPLICATION BULLE TIN NUMBER 

FOURTEEN - This 23-page booklet is available 

from EIMAC and contains additional information 

on the use of these tubes (or similar types of the 

same tube family), including some constructional 

details, in strip-line amplifier circuitry in the 

140-250 MHz range, distributed amplifier setvice, 

and cavity amplifier operation at 432 MHz and 

865 MHz. 

HIGH VOLTAGE - The 4CW800B and 4CW800OF 

operate at voltages which can be deadly, and the 

equipment must be designed properly and opera- 

ting precautions must be followed. Equipment must 

be designed so that no one can come in contact 

with high voltages. All equipment must include 

safety enclosures for high-voltage circuits and 

terminals, with interlock switches to open the pri- 

mary circuits of the power supplies and to dis- 

charge high voltage condensers whenever access 

doors are opened. Interlock switches must not be 

bypassed or ‘‘cheated’’ to allow operation with ac- 

cess doors open. Always remember that HIGH 

VOLTAGE CAN KILL. 

RADIO FREQUENCY RADIATION - Avoid ex- 

posure to strong rf fields even at relatively low 

frequency. Absorption of rf energy by human 

tissue is dependent on frequency. Under 30 MHz, 

most of the energy will pass completely through 

the human body with little attenuation or heating 

effect. Public health agencies are concerned with 

the hazard, however, even at these frequencies, 

and it is worth noting that some commercial 

dielectric heating units actually operate at fre- 

quencies as low as the 13 and 27 MHz bands.



INTERELECTRODE CAPACITANCE - The 

actual internal interelectrode capacitance of a 

tube is influenced by many variables in most 

applications, such as stray capacitance to the 

chassis, stray capacitance between tube terminals, 

and wiring effects. To control the actual capaci- 

tance values within the tube, as the key component 

involved, the industry and the Military Services 

use a standard test procedure as described in 

Electronic Industries Association Standard 

RS-191. This requires the use of specially con- 

structed test fixtures which effectively shield 

all external tube leads from each other and 

eliminates any capacitance reading to ‘‘ground’’. 

The test is performed on a cold tube. Other fac- 

tors being equal, controlling internal tube capaci- 

tance in this way normally assures good inter- 

4CW800B/4CWB00F @ 

changeability of tubes over a period of time, 

manufacturer’s technical data, or test specifica- 

tions, normally are taken in accordance with 

Standard RS-191. 

The equipment designer is therefore cautioned 

to make allowance for the actual capacitance 

values which will exist in any normal application. 

Measurements should be taken with mounting 

which represent approximate final layout if capaci- 

tance values are highly significant in the design. 

SPECIAL APPLICATIONS - If it is desired to 

operate this tube under conditions widely dif- 

ferent from those given here, write to Power Grid 

Tube Division, EIMAC, Division of Varian, 301 

Industrial Way, San Carlos, California 94070 for 

information and recommendations.
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FITTING & NUT——\ 
FOR 1/4 0. TUBING 

4CW800B/4CW800F ® 

L
T
[
 

-
 

WATER FITTING 
AS 
(SEE NOTE 2 

| -—ANODE COOLER 

DIMENSIONAL DATA 
DIM ES MILLIMETER 

MIN. | MAX. | REF MIN. { MAX. | REF. 

A - 2515 § - - - - 63881 - - 
B 11485 [ 155 { - - 3735 [ 3810 | - - 
E loesof - - |- - 635 | - - |- - 
F_ 11305 {1325 - 113282 | 3332 ] - - 
G 10130 0155 | - - 327 1390 |- - 
H [0.130 | 0180 | - - 327 1453 |- - 
K 1710 1750 | - - 4301 | 4401 - - 
L [1930 2025 ] - - 4854 5093 | - - 
M 10435 [ Q475 | - - 1094 (195 | - - 
N 15° 25° | - - 15° 25° | - - 
P 1055010600} - - 1397 11524 - - 
R 44° 46° | - - 44° | 46° |- - 
$ 10180 10220 - - 453 1563 [- - 
T 11550 {1610 | - - 3898 | 4048( - - 
U 0400 - - - - 1006 | - - |- - 
V 10440] 0520 | - - 1107 11308 | - - 

W [10250] 03001 - - 629 1754 |- - 
Y 59° | 61° - 59° 61° | - - 
Z 11808 | 1628 | - - 4084 | 4135 | - - 

NOTES: 

L REF DIMS. ARE FOR INFQ ONLY 
AND ARE NOT REQD FOR 
INSP_PURPOSES. 

L WATER FITTINGS ARE DIA - 
METRICALLY OPPOSED & 

AXES OF PINS. 
3. (3)CONTACT SURFACE. 

4. 2-56 UNC-2A. 

W —N0.0-80 UNF-28 THD.,6 PLACES 

EATER (SEE NOTE 4) 


