THE M-O VALVE CCS"]

COMPANY LIMITED
Y049

CONDUCTION COOLED
BEAM TETRODE

BRIEF DATA

A compact conduction cooled beam tatrode electrically simifar to the 4CX 2508
(CV6137), The anode is fitted with a square copper block intended to be
bolted to a metal heat sink or to a beryllia heat condicting block HC1 which
gives electrical isolation, :

D.C.anodevoltage (max) . ., . . . . . . . . 2 kV
Anode dissipation (max) . . . . . . . . . . 250 W
Frequency {max). . . . . . . . . . . . . 500 MHz’
Load power (Class C,upto 175MHz) . . . . . . 3%0 w
Load power (Class C,at 500MHz) . . . . . . . 220 W
Load power (Class AB1,upto 175MHz) .. . . ., , 270 W
HEATER

*Heatervoltage . . . , . . . . . . . . . 60 %
Heater current {approx), . . . . . . . . . 28 A

*At high operating frequencies, back-heating of the cathode occurs. The
target heater voltage should be adjusted or selected according to the operating
frequency as follows:-

0-300MHz, ., ., . . . . . . ... . . 60 Vv
400MHz, ., . , ., . . ., . .. . . . B75 Vv
SOOMHZQ '0 1] [ ] [ ] L ] ] 1] ] [ ] .Q [] . [ 5-5 V

Duting operation, the heater voltage should be maintained within 5% of thé
target value,

CHARACTERISTICS (Typical)

Anadovoltage, , . , . ., . . . . . . . . 500 v
Screanvoltage, . , .\, ., . . . . . . . . 250 v
Anodecurrent. ., , ., ., . . . . ., ., 200 mA
Mutual conductance. . . . . . . . . . . . 12 mA/V
Grid-screen emplification factor . . . , . . . ., .5
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RATINGS (Absolute, maximum unless otherwise stated)

These ratings apply for operation at frequencies up to 500MHz.

DSES>

O.C.anodevaltage . . . . . . . . . . . . 2 kV
Screenvoltage, .+ . . . v v W W ¢ 4 . . 400 \%
Negatived.c,gridvoltage . . . . . . . . . . 250 \
Peak heater—cathodevoltage, . . , . , ., ., %180 \%
Mean (d.c.) anodecurrent , . v ., . . . . . 250 “mA
Mean {d.c.) cathode current , ', ., . .. . . , 300 mA
Peak cathode current v » & % & s % s s 1.B

tAnode dissipation it 3 i v s e 250

Screen dissipation ' A

Griddissipation . . . . . . 0 s e e .. 2

Gric—cathode circuit resistance . ,» +« + ., . . 100 k
*Switching delay time (minimum) . . , . , ., ., 30 S
Sezitemperature . . .+ . . . . . . . . . 9250 s

tUsing heat conducting block HC1, with heat sink at 25°C (see page 8).
*Minimum time between applying heater voltage and drawing cathode current,

CAPACITANCES (Typical, measured on a cold unscreened tube)

Ancdetogrid(maxi. . . . . . . . . . . . 0.8 pF
Grid to other electrodes lessanode . . . . . . . 175 pF
Anode to other elegtrodes lessgrid . . . . . . . 6 pF

The capacitance of the beryllia heat conducting block HC1 is 3pF approx.
OPERATING DATA

-Screen Current Reversal

As the screen current may reverse under some conditions, the circuit design
must allow for at lesst 15mA of reverse current. If the scresn voltage is to be
derivad from the anode supply, 8 shunt regulator circuit should be used. The
series resistor current should ‘not be less than the largest expected screen
current; whilst the shunt regulator device(s) should be capable of carrying at
least 15mA more than the resistor carrent.

CLASS AB1 AF POWER AMPLIFIER OR MODULATOR

Maximum Permissible Conditions

O.C.anodevoltage . . . .., . . . . . . . 2 kV
Screenvoltage. . . . . . ., .\, . . . . 400 Y%
D.C.anodecurrent . . . ., . .. . . . . 250 mA
Anode dissipation .- . . . . ., . . . ., . 250 W
Screen dissipation . . . ..., . . . . . . . 12 w
Grid dissipation . . . . . . . . . . . . . 2 W
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Typlcal Operafion

Sinusoldal wave, two tubes unless otherwise indicated.

D.C.anodevoltage , . . . . . . 1
D.C.screenvoltage . . . . . . 350
*D.C.gridvoltage . . . . . . =55
D.C. anode current {no sig). . 2x100
D.C. anode current {max sig) . 2 x 250
D.C. screen current {max sig) . .2x10
Anode to anode load
impedance . . ., . . . . . 3.5

A.C. grid voltage (per tubc)(crest) . 50
Total outputpower . . . . . . 240

1.5
350
~55
2x 100
2 x 250
2x8

6.2
50
430

2 kV

350 Vv
-5B5 Vv
2x.100 mA
2 x 250 mA
2Xx5 mA
85 kQ

50 v

600 W

*D.C. grid voltage adjusted for specified zero signal anode current

RF POWER AMPLIFIER

ANODE MODULATED CLASS C TELEPHONY (CARRIER CONDITIONS)

Maximum Permissible Conditions

D.C. enode voltage . , A B kV
Screenvoltage. . . , . 300 \Y
Negative grid voltage . 250 %
D.C. anode current . 200 mA
JAnode dissipation . 165 W
Screen dissipation . : 12 %)
Grid dissipation . . . , . . . 2 %4
Typical Operation (Up to 176MH2)
D.C. anode voltage . . 500 1000 1500 Y/
D.C.screenvoltage . . .~ 250 250 250 vV .
D.C. grid voltage . -100 =100 -100 \
D.C anode current , , -, . . 200 200 - 200 mA
D.C.screencurrent , . . . . 31 22 20 mA
D.C.grldeurrent . . . . . . 16 14 14 mA
A.C, grid voltage {crest). 118 117 117 \Y;
Drivepower . . . . . . . . 1.8 1.7 1.7 "W
Input power A . 100 200 300 W
Total outputpower , . . . . 60 145 235 W
CCst
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RF LINEAR AMPLIFIER CLASS AB1
SINGLE-SIDEBAND SUPPRESSED-CARRIER OPERATION

Maximum Permissible Conditions

D.C.anodevoltage . « &+ v « o o 4 v o4 o0 a 2 kV
Screenvoltage. + o o« « » + w o+ o+ o 400 \Y
D.C.anodecurrent . . + « « « + o+ o o « 230 mA
Anode dissipation N <10 | W
Screen dissipation . . v e 0 v e 0 e s oo 12 W
Grid dissipation . . .+« v 4 e 4 oo oo 2 w
Typical Operation (Up to 175MHz2)

Single Tone

D.C.anodevoltage + . . « + . 1 15 2 kV
D.C.screenvoltage . . . . . 350 350 350 V
*D.C.gridvoltege . . v . . =BD -55 -55 \v
D.C. anode current (nosig) . . 100 100 100 mA
A.C. grid voltage (crest). . . . 50 50 60 \
0.C. anode current {max sig) . . 250 250 250 mA
D.C. screen current (max sig) . . 10 8 8 mA
Total output power . . . . . 120 215 -~ 300 W
Two Tone '

D.C. anode current (max sig) . . 190 190 190 mA
D.C. screen current (max sigl. . . 2 -1 -2 mA
Peak envelope output power . . 120 215 300 W
hean output power . . . . . 60 - 107.5 150 W

*D.C. grid voltage adjusted for specified zero signal anode current.

RF POWER AMPLIFIER OR OSCILLATOR
CLASSCTELEGRAPHY OR FM TELEPHONY (KEY-DOWN CONDITIONS)

Maximum Permissible Conditions

D.C.anodevoltage . . « + v « o « « o+ « & 2 kV
Screenvoltage . . .+ « .« v e e e e 300 V
Negative d.c. gridvoltage . . . « . . . . . « 250 \Y
D.C.anodecurrent . . + « « . « + .+ « . . 280 mA
Anode dissipation . . . . . . . 4 . .. . 260 W
Screen dissipation . . . . . . . . .o .. V2 W
Grid dissipation . . .« . .« o« v 0w w2 W
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Typical Operation {Up to 176MH2)

D.C. anode voltage . . 500 1000 1500 2000 vV
D.C.screen voltage . . 250 250 250 250 \Y}
D.C. gridvoltage . . . —90C —90 -90 —-80 \Y
D.C. anode current . . 250 250 250 250 mA
D.C.screencurrent . . .45 38 2 19 mA
D.C.grid current . . . .35 31 28 26 mA
A.C. grid voltage (crest). 114 114 112 112 v
Drivepower. . . . . . 4 3.5 3.2 29 W
Input power . . . . 125 250 375 500 w
Tota! output power . . .70 190 280 320 W

OPERATION AT HIGHER FREQUENCIES

At operating frequencies greater than 175MHz, the output power falls owing
1o transit time effects. in a Class C amplifier at 500MHz, with input power =
500W, a typical value for load power would be 220W,

COOLING

Adequate heat transfer must be provided from ali thermat contact areas so a3
to ensure that no metal/ceramic seal exceeds the maximum temperature rating
of 250° C under any condition of use.

The anode block should be bolted to a suitable heat conducting surface. As,
commonty, electrical insulation is required between anode and heat sink, an
approved heat conducting block incorporating beryllia is available under the
reference HC1 {see page 8).

A heat conducting path should be provided from the screen grid ring of the
tube 1o the equipment chassis. A base socket incorporating & screen by-pass
capacitor and with eight fingers contacting the screen grid ring is normally
recommended. At frequencies befow 30MHz, it is possible to use a lower
cost base socket not incorporating screen fingers or by-pass capacitor. The
¢ f. connection to the screen must still be made to the screen grid ring and
should provide an adeguate thermal path.

It is important to provide a good thermal connection to the tube grid spigot.
A hole in the spigot is provided 10 accept a bifurcated pin to which a small
metal plate should be attached.

The use of 3 heat sink compound at all thermal joints is recommended.

A convenient method of measuring temperature under operating conditions is
to use temperature sensitive paints or ¢rayons. Various forms are available
from J.M. Steel and Co. Ltd., Kingsway House, Paradise Road, Richmond,
Surrey (Telephone No. 01-940 6077). :

e
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MOUNTING POSITION

The tube may be mounted in any position.
WEIGHT

The approximate weight of the tube is 255gms.

WARNING

The type HC1 heat conducting block incorporates Berylium Oxide, the dust
of which is toxic. The device is safe provided it is not dismantled or its com-
ponent parts or finish tampered with. Care should be taken to ensure that all
those who may handle, use or dispose of this device are aware of its nature
and of the necessary safety precautions. In particular, it should never be
thrown out with general industrial or domestic waste. Advice on disposal can
be obtained from The Applications Laboratory of The M-O Valve Co. Ltd.

(Telephone No. 01-603 3431, Ext. 22). | T

No special precautions are necessary for the tube itself.

Whiist M-OV has taken care to ensure the accuracy of the information contained herein
it accepts no responsibility for the consequences of any use thereof and also resarves the
right to change the specification of goods without notice, )

M-QV accepts no lability beyond that sst out in its standard conditions of sale in respect
of infringement of third party patents arlsing from the use of tubes or other devices in
aceordance with information contalined herein. ‘
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OQUTLINE
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HEAT CONDUCTING BLOCK HC1 AND ANODE DISSIPATION RATING
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ANODE CURRENT—ANODE VOLTAGE AT Vi =0V WITH V2
AS PARAMETER
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SCREEN CURRENT-ANODE VOLTAGE AT Vo1 =0V WITH Vo
AS PARAMETER
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ANODE CURRENT - ANODE VOLTAGE AT Vg2 = 250 V WITH Vgl

AS PARAMETER
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CONTROL GRID AND SCREEN CURRENTS—ANODE VOLTAGE AT
Vg2 = 250V WITH Vy; AS PARAMETER
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