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High level plate modulated, using o 
Pulse Duration Modulator (PDM)" 

High overall efficiency ... exceeds 
60% 

Minimum power consumption ... only 
87 kW ot 30% modula tion 

Only five tubes, with three tube types 

Only one power amplifier tube and 
one modulator tube 

Quiet, air-cooled operation 

Compact design 

High level design with no modulation 
transformer or reactor 

Power level is adjusted in low level 
PDM stage. No loading adjustment is 
required 

Switches smoothly from high to low 
power with carrier on 

Automatic re turn to operation ofter o 
power failure 

Easily remote controlled 

• Patented 

The most advanced 50 Kilowatt M edium Wave Transmitter in the world. 
Gates' MW-50 provides a n overall pe rformance superior to that of any 
other AM broadcast transmitter in the some power range, at lower operat­
ing costs. With Gates' exclusive high level plate modulation, using a Pulse 
Duration Modulator (PDM), this transmitter represents the latest stole of the 
art in high power broadcast equipment. 

High Efficiency-Exceeds 60%. The Pulse Duration Modulator employed in 
the MW-50 is nearly 90% efficient (instead of the usuol 50% or 60%), enabl­
ing the transmitter to achieve on unusually high overall efficiency of great­
er than 60%. This means less power consumption than that of the other 50 
kilowatt medium wave transmitters currently available. 

Only Five Tubes. The entire transmitter employs just five tubes-with modern 
ceramic 4CX35,000C tetrode power tubes operating well below manufac­
turer's dissipation ratings. Only t hree tube types ore used, which simplifies 
the stocking of spares. All power supplies use long-life solid state silicon rec­
tifiers. Highest quality components, conservatively rated, ore used through­
out the MW-50 to assure a maximum degree of reliability. 

Continuous 100% Modulation Rating. This continuous sine wove modulation 
capability permits a higher average modulation to boost signal strength 
without increasing transmitted carrier power. The MW-50 provides 130% 
positive peak capability when ·operating at full 50 ki lowatt RF power output. 
Another feature of this high efficiency series type modulator is that the 
carrier power may be adjusted from the front panel without changing the 
loading. 

Maximum Carrier Power 60 Kilowatts. The Gates MW-50 provides a maxi­
mum carrier power of 60 kilowatts, which allows more reserve for driving 
directional arrays than any other 50 kilowatt medium wave broadcast 
transmitter. The MW-50 uses DC feedback for power output stability, which 
insures a minimum RF power output change with a change of the power line 
voltage. The MW-50 can be switched smoothly from high to low power with 
the carrier on. 

Easy Tuning. Output network tuning is accomplished by PA plate tune and 
loading control of the power amplifier stage, which operates as a standard 
Class C amplifier. Automatic gain control on the power amplifier screen 
allows tuning of the Type 4CX35,000C tetrode as if it were a triode, without 
any risk of over-dissipating the screen. After PA tuning and loading con­
trols ore optimized, power output is controlled in the low level PDM stage. 
In case of o power line failure, the MW-50 is equipped to automatically 
return to full power operation. 

' 
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FEATlIBES OF THE MW- SO 

1. Only Five Tubes 

2 . Only El e ven Transistors in Audio and RF (PDM and Osc . ) 

3. Two Trans istors and Two Op Amps in Control and Metering 

4. Field Proven by the VP- 100 

5. Greater Reliability (Uses Most ly VP- 100 Parts) 

6 . Quiet 

7 . Ste p-Start on All Filaments and the High Voltage 

8. No Modulation Transformer or Reactor 

9. Type Accepted, Three Power Levels 

10. AGC in PA Screen 

11 . Dual Osc/Buffer/AGC/Solid State Driver 

12 . Low Distort ion 

13. Good Frequency Response 

14 . Great Accessibil ity 

15 . No IIV Voltage Regulator Required 

16 . Automat ic Return After Power Failure 

17. Automatic Re-Cycling 

18 . VSWR Protection 

19 . Output Network Arc Protection 

20. Highest Positive Peak Capability (130%) 

21. 60 kW Output Capability at 100% Modulation 

22. Redundant HV Shorting Switches (One in Each Cabinet) 

23. Very Easy to Ins tall 

24 . Lowest Power Consumption 
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MW-50, SOKW AM TRANSMITTER 

The Gates MH- 50 provides an overall per fonnance superior to that of any other 
AM broadcast transmitter in the same power range ~t lov,er ooerating costs . 
With Gates' exclusive high level plate modul ati on (PDM), this transmitter re­
presents the l atest state of the art in hi9h po.,.,er broadcast transmitters. 
Here are some typical perfonnance measurements that we have run on thi s trans­
mitter in the factory: 

1. Distortion - r ated 3% at 100% modulation (typical less than 2%) 

2. Response - rated +1.5 dB 20-10,000 Hz. ( typical +1. 0 dB 20-10 ,000 Hz . ) 

3. Noise - 60 dB 

4. 70 kHz . Suppression - better than -77 dB (must meet -35 dB) 

5. Hannon i cs - greater than -80 dB 

6. Power Consumption - 0% modulati on 80kW, average 85kW; 100% modulation 
1 l OkW 

7. Type Accepted at 3 Power Leve ls - lOkH, .25kH, and SOkW 

The above tests are required for FCC acceptance. We could have stopped there , 
but we didn't . Here are eleven additiona l tests 1-1e performed: 

8. Heat r un for 24 hours at 125 degrees F - fu l l power and 140% positive 
peak programming 

9. 16 hours per day running, unattended for a week 

10. Operated into a very narrm-1 band load to check for oscillation 

11. Power fa.il ure tests 

12. Single phase power fai l ure test 

13. Hi gh VSWR (The output was shorted creathg a very hiqh VS l.~R; the VS\·IR 
overl oad protection was disabled; transmitt er was still protected . ) 

14. Feedback failure 

15. Output Arc 

16. Open damper diode 

17. Shorted modulator 

18. Crystal turned off with tone on at 100% nodulation 
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Next feature is the hi gh efficiency. The transmitter exceeds overall efficiency 
of better than 601. The pul se durati on modulator emp loyed in the MW-50 i s almost 
90% efficient, instead of the usual 50% to 60%. This enables the transmitter 
to achieve an unus ual hi ~h overa ll efficiency of ~reater than the 60%. This 
means less power consumption than that of any other SOkW medi um wave transmitter 
currently avail able . Not only is this low 001.,,er consumpti on of 80kW's important, 
but where it really counts i s up in the average modul ation or close -0 the 100% 
modulati on where our overall power consumption i s way be l ow any other transmitter. 
The MW-50 actual measurement is l07kW at 100% modulation. 

Third feature - only 5 t ubes ! The entire MW- 50 employs just 5 tubes and 11 
transistors . The 4CX35000C is used in the PA and the modulator , and the 4CX1500A 
is used in the RF and the modul ator drivers. The only other tube used in the 
transmi tter is the damper diode, a Fl099 . Pl ease note there are only 3 tube 
types used whi ch simplifies the stocking of spares . All power suppl i es use 
long li fe solid state silicon rectifiers . The hi ghest quality components {those 
used in the fie ld proven VP-100) conservati ve ly rated are ·used throughout the 
M\.J-50 to assure a mc1xi mum degree of reliability. The output circuit of this 
t ransmitter has been tested to handle l OOkW . 

The 4CX35000C is the air cool ed version of the 4CV100000, the PA and the mod­
ulator tube used in the VP-1 00 . The 4CX35000C is capable of l OOkW at 100% 
modul ation when used Cl ass D as in the :-l~.J-50 . 

The M\.J-50 i s r ated at continuous 100% modulation. This continuous sign wave 
modulation capability permits a hiqher aver a9e modulation to boos t siqnal 
strength of that increasinq transmitter carrier pov:er. The M1..J- 50 provides at 
least 130% to 140% positive peak capability v1hen operatinq at full 50k\,/ RF 
power output. 

Another feature of t his hiqh efficiency series type modul ator is that the 
carri er power may be adj usted from the front panel 1-1ithout changing the load­
ing. The ne\'I MH-50 has a maxi mum carri er po.-Jer cf 60k1,J. This trans:ni tter has 
been tested at 75k\J to 80kH c\4 on the outout 1-lithout modulation, but we knm-J 
that this will modulate at 60kW to 65kW at 100¾ rrodulation. This al lows more 
reserve for driving di rectional rays than any other 50k\~ medium wave broadcast 
transmitter manufactured today . 

The MW-50 uses DC feedback for power output stabi l ity which ensures a min imum 
RF power output change with a chanqe of the pm.,,er line voltaqe . In other 1'lords . 
the power line could drop 20- 30 volts and the transmitter would be withi n FCC 
1 imits. 

The MW-50 can be switched smoothly from high pm·ie r to low power 1·.dth the carrier 
on. When the l ow pcMer is oressed, it decreases in a very smooth fash i on - j ust 
slovlly droos to the output oower which you are seekina . Also, the HV i s not 
turned off when the unit is switched in a directional system. The PDM is turned 
off duri nq the switch and on again when comp lete(--silent , smooth, and fast'. 

Easv tuning - The output network i s adjusted by the PA plate tuninq and loading 
con trols on the power amp lifier staae whi ch operEtes as a standard Class C ampli­
fier . Automatic gai n control on the pol'ier amplifier screen allows tunino of 
the 4CX35000C tetrode as i f it were a triode . without any risk of over dissipating 
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the screen. After PA tuning and loading controls are optimi zed , power output 
is controlled in the l ow level POM stage. 

In case of power line failure, the MW-SO is equi pped to return automatically 
to full power output . Thi s i s very i mportant - the M\.J-50 remembers where it 
was if you were to lose power, reqardl ess of how 1 ong it is between the power 
interrupti ons . The MW-50 will recycle and will come back on the air at full 
power. If it has been off for some time, it wi ll go through the normal star t­
up procedures with fil aments on, then the ti me delays will al low plate power 
to be app 1 i ed , and it wi 11 come up to fu 11 pO\-te r . 

The Gates' exclusive PDM system produces conventional hi gh level pl ate modu­
lation. The difference is simply the matter in which t he audio si gnal is 
amplified and appli ed in series with the RF amplifier plate supp ly. Thi s one 
difference provides several distinct advantages - pa r ticularly, a much higher 
efficiency and the el imination of large i ron core components. In other words, 
you do not have a modulation transformer or a modul ation reactor. 

The duty cycle of the pul se determi nes the volta9e at the plate of the PA. For 
instance, a 50% duty cyc l~ will produce 50% of the supply voltage at the PA. A 
100% duty cycle wi 11 place 100% of the supply vol tage on the PA. A 0% duty cycle 
will produce O voltage at the PA or the 100% negative modu lation t ip. The rate 
of variation of the pulse width is the audio s ignal, hence a pulse durat i on 
modul ator. 

\.Je operate at about a 40% duty cvcle at 50k\.l carri er. This means the duty i s 
80% at the posi tive 100% modulation peak . The other 20% duty goes into the 
130% positive peak capability. 

The RF section i s conventional us i ng a transistorized oscillator, buffer, emittor 
follower. and a 4CX1500A tetrode tube ampl ifier to drive a single 4CX35000C 
tetrode Class C power output stage. 

An automatic drive control li mits the PA screen current to 1.8 amps, eliminating 
the usual problem of over- dissioating of the screen of a tetrode during tune-up. 
In other words, we have an automati c control on the PA screen so you cannot 
destroy the tube du1·ing the tune- up or severe faults. 

Control of the transmitter power output over a wi de range is accomplished in 
a l ow leve1 stage of the modulator by means of a convenient front panel vernier 
control. No adjustr1ent is necessary i n any high p01-1er RF circuit, including 
the loading capaci tor. 

Protective circui ts - All major components of the MH-50 are prote cted by circuit 
breakers. Tubes and t ransistors are protected by over 1 oad relays or current 
limi t ing devi ces. 

Protection aqa inst voltage standinq wave ratios cf greater than 1.2 to l is 
provi ded. Both forv,ard and reflected pm-1er is metered at the front pane l. In 
the case of momentary RF overloads, the M\~- 50 wi ll recycle automatically. Should 
a repeated overload occur within a thirty second peri od , the transmitter will 
remain off until manua lly reset; ho1-1ever, if the t i me between overloads i s greater 
than thirty seconds , conti nuous recycl ing will occur . 
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We have the status light panel which has the VSWR trip and the arc suppression 
which no other transmitter has . 

The new M\-1-50 has quiet air coolinq. Cooling of the MH-50 tubes i s accompl i shed 
by a 3 horsepower, 2,000 cfm bl ower located in the modulator cabi net . The t rans­
mitter cabinet ai r is flushed with a 4,000 cfm fan wh ich also operates at a very 
l<M noi se leve l . Provisions are made at the top of the transmi tter for ductinq 
the exhaust air to the outside of the t ransmjtter bui lding. 

The MW-50 is capable of operating at a l titudes up to 10,000 feet by changing 
the blm-1er speed. 

All trans forme rs and similar components are hermetica lly sealed , encased, or 
vacuum impregnated. 

Easy access - A 11 componen ts are readily accessible throuqh the four rear doors 
and one front access door. Meter panels are hin9ed for easy inspection and 
maintenance . 

Transmitter l ayout - The MH-50 consists of two cabinets and an external hign 
voltage power transformer. External connections to the t r ansmitter are made 
through either the ~op or the bottom of the unit as desired for greater instal•· 
l ation flexibility . 

The new M\-1-50 has b,~en f i e l d tested. The fi rst VP -100 was shipped to Thailand 
and went on the air i n Auaus t, 1967 . This transmitter uses the same circuits 
as this M\4-50, except it is vapor cooled. As mentioned before , the t ube that i s 
used i n the VP-100, the medium wave transmitter is the same i dentical tube as 
the 4CX35000 , excep: for cooling . So this transmitter has been in operation 
real ly since 1967. We shipped another VP-1 00 to Saigon in March, 1970. Before 
we shipped the one to Sai gon, we shipped two to Oporto, Portugal (in 1968) . 
We shipped one to B·i ssau, Portuguese Guinea, in April, 1970. \4e know t hat thi :i 
transmitter is qrea t because we have had no pr obl ems with the VP - 100 , medium 
wave transmitter . The Malaysian government bouqht six S\~- l OO 's which use PDM , 
after they sa1-1 the Thai land VP- 100 . This wi 11 make a total of e leven POM tran:;­
mi tters shipped si n~e 1967 . Five of these transmitters were VP-lOO's, medi um 
wave l 00 , 000 watt t ·~ansmitters, and six of them are on the short wave band in 
Malaysi a. 

Gates Radio Company 
June 26. 1972 

se 
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GATES' MW-50 .... THE WORLD'S FINEST S0KW MEDIU 

-RF Section 

The RF chain is conventional, using a transistorized oscil­
lator, buffer, emitter follower, and a 4CX1500A tetrode 
tube amplifier ta drive a single 4CX35,000C tetrode 
Class C power output stage. 

An automatic drive control limits the PA screen current 
to 1.8 amps, eliminating the usual problem of over-dis­
sipating the screen of a tetrode during tune-up. 

The Modulation System 

Gates' Pulse Duration Modulator is characterized by low 

plate dissipation and low tube peak currents. Peak cat­

hode currents are about one-half that of other 50 kilo­

watt transmitters. Average plate dissipation runs sub­

stantially below rated levels, and all peak voltages are 

maintained well below component ratings. In addition, 

the PDM design allows continuous 100% sine wave 

modulation. 

The modulator efficiency is about 90%, and a wide fre­

quency response is possible, as large reactive compon­

ents are not used in the modulation system. 

~ 

The MW-50 offers 
full rear accessibility • 
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O MULTIM ETER 3 .0 

MW-5O MULTIMETER, FILAMENT VOLT METER AND TARGET OVERLOAD PAN EL. 1894 
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FRONT VI EW OF GATES' MW-50 RF CUBICLE, SHOWING DUAL OSCILLATOR CONTROLS AND 
ISOLATED METERING. 1891 
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LOW- SPEED BLOWER USED FOR COOLING POWER AMPLIFIER AND PULSE DURATION MODULATOR 
TUBES IN GATES ' MW- 50, 50 kW MEDIUM WAVE TRANSMITTER. 1908 
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AC ISOLATION TRANSFORMER AND CIRCULATOR FAN USED FOR FLUSHING TRANSMITTER AIR I N 
GATES ' MW- 50, 50 kW MEDIUM WAVE TRANSMITTER. 1906 
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POWER AMPLIFIER TUNING COMPONENTS OF GATES ' MW-50 , 50 kW MEDIUM WAVE 
TRANSMITTER. 1900 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

POWER AMPLIFIER OUTPUT COMPONENTS IN GATES ' MW - 50, 50 kW MEDIUM WAVE 
TRANSMITTER . 1907 
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RF DRIVER TUBE (4CX1SOOA) AND TUNING COMPONENTS, GATES' MW-SO, SO kW MEDIUM 
WAVE TRANSMITTER. 1899 
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FCC Fo,... 72}-A 
J uly 19 71 

FEDEf~AL COMMUNICATIONS COM11\ISSION 
\'IASHINGTOI~, D.C. 20554 

Harch 17 , 1972 

Gat es Rad:io Comp:i.ny 
Division o'· Ib.rric-Intcrt:iPC Corp . 
At t!!ntion : l'..r . C. Briz:1 Cox 
123 Ha::-._pshirc Str ,,.ct 
Quincy , I llinoiz 62301 

I N RCPL Y RC rLR TO, 

6110/ TD 8'.) . l.J/ 
EQU-17 

Re: Appli cot ion da ted __ F_c_b_r_u_~_r_y_ l_l.i_,_J_9_7_2 ________ _ 
for type acce ptance of the foll owine equipment : 
Nrunc of AppLicnn t G'.:.tcs lhrllo Co::::9=.n:1 
Equipment Type No . __ ;_~_-:-____ ::_o ____________ __ _ 
Applica tion Acct. Class -.......--'-()_f _O __________ __ _ 

Gentlemen: 

Pursuant to U1e ,l"<>vc reference d opplicotion, type acceptance of the e qui pmcm t specifi ed is he re by 'I., (l.mn tcd for use :.indN Pnrtfi::) _ ___ ____ ✓ ___________ c,f th<! Cu.,1::ii...,.iu11 's i-u ics ond 
l~epi l" Uo:.s , su bject to p ~ymenl and receipt of th!! gr.int fee re quire d by §1.1120 o f 1he Commi~sion' s 
rul e:; , :i th i:1 45 d·rs fro!!\ the c!a te o f th is ietter. 

You are hereby reque sted to remit the followinc amount appropriate to this applica tion for type 
acceptance: 

Amount due: $ __ ?_ c.:..;..•.;:;O...aO __ _ Date due: _ t-_la_y_ l_,_ 1_9_7_2 __ _ 

Failure to ma ke paymen t of the grant fee to the Commission by the required date ~Ii .ill result in 
the {'?fm t bc ~ominr. nu il and vo id and ineffective ofter that dale, pursuant to §l.1102(d) of Uic 
Comm iss ion ' s Ru les . 

Chec;:s or mo ney orders s hould be ml'lde payable to Federal Cornmunica tions Comm ission. !U!!.. 
imoorlnnl tn::-•t v .. ,,1 r -, ... :"'"!' •h.., , , .. ,., , ic:;,t<' COf'.,' c, f (l~j " b~.:i with vo:.i ; 1..-in itt ru1cL' i n u1 u••r lo c11su1,· 
lhn t vou , 0F.\"-:-etH 1s 1L~:-il1!1t.ci \ ' a.1 the~ ;•oropn :ite .. ppltc~11on. PtC'nsc uc;c LI" r-ncloscd 
uive lone. 

Sincerely yours, 

e:nclosurc:8 

/j ·-;--r' '? {_ --~-tl·-- ,·/ I .;.,;-/4..'__,';t/ L-/ -~ 
J ohn T. Robins on 
Chief, Technical Stand;,rds Branch 
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SPECTRUM ANALYSIS OF GATES' MW-50, ±100 kHz OF CARRIER FREQUENCY. 1 942 
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EI MAC 
Division of Varian 
S A N P L •'.) S 

Al FO~N IA 

The EIMAC 4CXISO0A is a general purpose tetrode for use up to and 
throu gh VHF, insulation is ceramic, the thoriated tungsten filament is a 
rugged mesh design. The screen terminal is a continuous ring which allows 
good isolation between the plate circuit and the control grid circuit. 

4CX1500A 

RADIAL BEAM 
TETRODE 

PRELIMINARY 
DATA SHEET 

The 4CX1500A is recommended fo r use as a Class C Power Amplifier, 
Class 8, or Class AB1 Linear Amplifier, as a Regulator, and in Pulse 
Modulator service. 

e4CX1500A 

GENERAL CHARACTERISTICS 

ELECTRICAL 

Filament Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.0 volts 
Filament Current ............................ . 40.5 amps 
Amplification Factor (Grid Screen) . . . . . . . . . . . . . . . . . . 5.5 
Transconductance (lb =- 1 amp 

Ec2 ~ 500 volts, Eb = 200 volts) .............................. . 
Frequency for Maximum Ratings ................................ . 
Direct In terelectrode Capacitances, Grounded Cathode 

26,000 11mho 
150 MHz 

Input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 pF 
Output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.5 pF 
Feedback . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Not over .4 pF 

MECHANICAL 

Base .............................. Special ring and breechblock terminal surfaces 
Recommended Socket . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EIMAC SK-831 
Recommended Air Chimney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EIMAC SK-8<16 
Operating Position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Axis Vertical 
Maximum Anode Core Tem pe rature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250°C 
Maximum Seal Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250°C 
Cooling ... . .... ...... ...... . ............ . ................. Forced Air 
Maximum Dimensions 

Height .... ... ...... ..................... ... . ......... . 4.8 inches 
Diameter . ... ... ....................................... . 3.4 inches 

Net Weight ........................ . .... . . .. .... .. . . ..... . 30 ounces 
Shipping Weight (Approximately) ................ .... ... . ..... .... . 3 pounds 

(Effective 3-15-70) © by Varian Printed in U.S.A. 
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-e 4CX1500A-------------------

RADIO·FREOUENCY POWER AMPLIFIER OR 
OSCILLATOR 
Class C Telegraphy or FM 
(Continuous Operating Conditions) 

MAXIMUM RATINGS: 

DC PLATE VOLTAGE ........... . 
DC SCREEN VOLTAGE .........•. 
DC PLATE CURRENT ........... . 
PLATE DISSIPATION ...•........ 
SCREEN DISSIPATION . , •...• , .. . 
CONTROL GRID DISSIPATION ..... . 

5000 VOLTS 
750 VOLTS 
1.0 AMPERE 

1500 WATTS 
75 WATTS 
25 WATTS 

PLATE-MODULATED RADIO·FREOUENCY 
POWER AMPLIFIER 
Class C Telephony 
(Carrier Conditions unless noted) 

MAXIMUM RATINGS: 

DC PLATE VOLTAGE . •..... .. . 
DC SCREEN VOLT AGE .•....••.. . . 
DC PLATE CURRENT .. , .. •.. .... 
PLATE DISSIPATION 1 ....•..... .. 
SCREEN DISSIPATION . , • ....•• • .. 
CONTROL GRID DISSIPATION ••.. .. • 

3500 VOLTS 
550 VOLTS 

,8 AMPERE 
1000 WATTS 

75 WATTS 
25 WATTS 

1. Corresponds to 1500 watts at 100% sine-wave 
modulation. 

AUDIO-FREQUENCY AMPLIFIER 
OR MODULATOR 
Class AB 

MAXIMUM RATINGS: 

DC PLATE VOLT AGE .•... •. . .. .• 
DC SCREEN VOLTAGE • • . . . . .•.• . 
DC PLATE CURRENT .•..•....... 
PLATE DISSIPATION ••• • .•...... 
SCREEN DISSIPATION ••.•..•.•.. 
CONTROL GRID DISSIPATION .....• 

RADIO·FREOUENCY 
LINEAR AMPLIFIER 
Class AB 

MAXIMUM RATINGS: 

4000 VOLTS 
750 VOLTS 
1.0 AMPERE 

1500 WATTS 
75 WATTS 
25 WATTS 

DC PLATE VOLTAGE ....... . •.... 4000 VOLTS 
DC SCREEN VOLTAGE ........ • •.. 750 VOLTS 
DC PLATE CURRENT . . . . . . . . . . . . . 1.0 AMPERE 
PLATE DISSIPATION ....•..•..... 1500 WATTS 
SCREEN DISSIPATION . . . . . . . . • . • • 75 WATTS 
CONTROL GRID DISSIPATION . . • • . . • 25 WATTS 

2. 

TYPICAL OPERATION 
Low Freq. 220 MHz 

Calculated Measured 

DC Plate Voltage . •... . •••• 
DC Screen Voltage •....... 
DC Grid Voltage •.•.....• , 
DC Plate Current •.••...... 
DC Screen Current . . . . . • . . . 
DC Grid Current .•..•..••. 
Peak RF Grid Voltage •....•. 
Driving Power .. , •...• . .•. 
Resonant Load Resistance ..•. 
Plate Dissipation . . . . •.... 
Power Output ....•.....•. 

1. Usefu I Power Outpui 

TYPICAL OPERATION 

3000 
500 

-200 
800 

36 
17 

240 
4.1 

1720 
600 

1800 

4000 
500 

-200 
800 

37 
15 

240 
3.6 

2570 
700 

2500 

DC Pl ate Vo I tage . . • . . . . . . . . . • . 2500 
DC Screen Voltage . . .. ........ 500 
DC Grid Voltage ..•....... •• . . ·300 
Peak Audio Screen Voltage 

(For 100% mod. approx.) ..... . . 500 
DC Plate Current , .. • • •••••••I 800 
DC Screen Current ••... ..... .. . 46 
DC Grid Current . . . .... ....... 27 
Peak RF Grid Voltage ........... 365 
Grid Driving Power ............ 10 
Resonant load Resistance . . . . . . , • 3200 
Plate Dissipation ...... ....... 620 
Plate Power Out ... .. •..... . ... 1600 

TYPICAL OPERATION (T.....o Tubes) Class A81 

DC Plate Voltage ' ... . ........ 2500 
DC Screen Voltage ....•.•. • ... 600 
DC Grid Voltage ............. - 105 
Zero-Signal Plate Current . .. ..... 500 
Max-Signal Plate Current ........ 1.530 
Max-Signal Screen Current . .... .. 90 
Peak AF Driving Voltage ........ 95 
Load Resistance Plate to Plate .... 3340 
Max-Signal Plate Dissipation 1 ..... 820 
Max-Signal Plate Power Out ...... 2 160 

1 • Per Tube 

TYPICAL OPERATION Class AB1 

DC Plate Voltage ... . •.••..•.. 2500 
DC Screen Vol tage .....••..... 600 
DC Gnd Voltage I ••••••••••• I -105 
Zero-Signal Plate Current ...... . . 250 
Max-Signal Plate Current .. ...... . 765 
Ma>c- Signal Screen Current •••I• I • 46 
Peak RF Dnving Voltage .... ... 95 
Resonant Plate Load Resistance ... 1670 
Max-Signa l Plate Power Out ..... . 1080 

3000 volts 
500 volts 

·116 volts 
1000 mA 

35 mA 
0 mA 

volts 
31.5 watts 

ohms 
watts 

15001 watts 

3400 volts 
500 VOits 

-300 volts 

500 volts 
900 mA 

28 mA 
28 mA 

365 volts 
10 watts 

1940 ohms 
780 watts 

2320 watts 

3900 volts 
600 volts 

-110 volts 
400 mA 

1,500 amp 
80 mA 

100 volts 
5800 ohms 
1070 watts 
3700 watts 

3900 volts 
600 volts 

-110 volts 
200 mA 
750 mA 

40 mA 
100 volts 

2900 ohms 
1850 watts 
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-------------------4CX1500A e-
APPLICATION 

CHARACTERISTIC RANGE VALUES 

Filament Current, EF = 5.0 V. 
Interelectrode Capacitance 

Grounded Cathode Circuit 
Input .. . . 
Output .. 
Feedback . 

MECHANICAL 

MOUNTING • The 4CX1500A must be operated 
with its axis vertical. The base of the tube may 
be down or up at the convenience of the circuit 
designer. 
SOCKET - The EIMAC SK-831 socket and 
SK-806 chimney have been designed especially 
for the 4CX1500A. The use of recommended air­
flow rates through these sockets provides ef­
fective forced-air cooling of the tube. Air forced 
into the bottom of the socket passes over the 
tube termina ls through the Air Chimney, and 
through the anode cooling fins. 

COOUNG · The maximum temper;iture rating for 
the anode core of the 4CX1500A is 250°C. Suffi­
cient forced-air circulation must be provided to 
keep the temperature of the anode at the base 
of the cooling fins and the temperature of the 
ceramic/metal seals below 250°C, Air•flow re­
quirements to maintain seal temperature at 225°C 
in 50°C ambient ai r are tabulated below (for 
operation below 30 MHz). 

SEA LEVEL 6000 FEET 

Pressure Pressure 
Plate Drop Drop 

Dissipation Air Flow (Inches Air Flow Onches 
(Watts) (CFM) of Water) (CFM) of Water) 

1000 27 .33 33 . 40 

1500 47 .76 58 .95 

• Since the power dissipated by the ftlament represents 
about 200 watts and since grid-plus-screen dissipat ion 
can. under some conditions, represent another 100 
watts, allowance has been made in preparing this tab­
ulation for an addit ional 300 wans dissipation. 

The blower $elected in a given application 
must be capable of supplyin,g the desired air 
flow a t a back pressure equal to the pressure 
drop shown above plus any drop encountered in 
ducts and filters. 

38.0 

75.0 
7.5 

43.0 AMPS 

85.0 pF 
11.5 pF 

.4 pF 

At other altitudes and ambient temperatures 
the flow rate must be modified to obtain equiva­
lent cooling. The flow rate and corresponding 
pressure differential must be determined indi­
vidually in such cases, using rated maximum 
temperatures as the criteria for satisfactory 
cooling. 

ELECTRICAL 
FILAMENT OPERATION • The rated filament 
voltage for the 4CX1500A is 5.0 volts. Filament 
voltage, as measured at the socket, should be 
maintained at this value or below to obtain max­
imum tube life. 

CONTROL GRID OPERATION - The rated dis­
sipation of the grid is 25 watts, This is approxi­
mately the product of de grid current a nd peak 
posilive grid voltage. Operation at bias and drive 
levels near those listed will insure safe ope ration. 
SCREEN GRID OPERATION - The power dis­
sipated by the screen of the 4CX1500A must not 
exceed 75 watts. 

Screen dissipation, in cases where there is no 
a-c applied to the screen, is the simple product 
of the screen voltage and the screen current. If 
the screen voltage is modulated, the screen dis­
sipation will depend upon RMS screen current 
and voltage • 

Screen dissipation is likely to rise to exces­
sive values when the plate voltage, bias voltage, 
or plate load are removed with Hlament and 
screen voltages applied. Suitable protective 
means must be provided to limit the screen dis­
sipation to 75 watts in the event of ci rcuit 
failure. 

SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif­
ferent from those given here write to the Power 
Grid Tube Division, EIMAC Division of Varian, 
301 lndustrial Way, San Carlos, California 94070, 
for information and recommendations. 

3. 
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DIMENSIONAL DATA 

MIN. MAX. Ref.. 

3 . 335 3 . 170 
.807 .820 

1 . 870. 1 .900 
2. 250 2. 300 
2.185 2. 31:l5 
3. 385 3 . 585 
4.675 4 .825 

-965 .988 
. 690 .no 
. 415 . 43.5 
.140 .165 
.020 .030 
.100 .800 
. 314 . 326 
55° 65° 

115° 125° 
. 470 . 530 
. 025 .048 
. 045 i . 070 I 

2. 468 ! 2 . 531 
l ·-
I 
I 

Hole Location not critical 
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F-1099 
!?OWER ·!J:.:c;.:,::: 

The F-1099 i s a hign·powe= vacu~~ ciioce ecsigned =o= use in cha=ging. 
sht::.t: o= r.:::ctifyi?;.g ci:::-cu:.ts . ':':'1C c.:thcde is a thoriated ti.lngs·cc:: 
rila.-n~nt . '.i.1:ie anode is oz hcc:.vy wz.l l cons-truction c ap.:.;)l~ o= ha."1c.­
ling high rno~er.tc:_-y ovc=loacis . T:'1e a. .. ode is fo=ced air cooled c:.nd 
is c a,?abl.e o:: dissi?ating up to 12 ;<w \L7.dc.!:.:- c·;,, concii tio.1s . 

Fila~ent Voltage 
Filc:..~c~t Cu..::-=ent 
Filz... .. ent Stc.::-ting c-.:==c~t 
Filc;..~e:.t Cola ~e sistance 

Rec-t:i ::ia ::- ~~--:.:.~~ 
Xaxi..,vu .. -n ?ez.~< :!:vcrcc voltage 
xa-xi:.,.:..-n I?e~-< ?~2 . .-~c Cu.r;:c:.t 
Ave=agc Pl~te Cu.r=ent 

i(our • .:ing ?osi -tion 
i-:axi:T.1;..--:1 r r.co:-:1ing .;i= ':i.'er.,,?e.:::a·tu.re 

~t: i=ec: ;l . .i:-:- :' ) c,-, O'.'\ :~noo.e 
?la~e Dissi?at:ion - ~w 
Ai::: :2low c;:::.. 

inche:::; of wc:.t.er 

11- 67 

.• .. 

7.0 volts 
110 2..-n?eres 
1 65 mctX . c...-:-.pe ::-

. 010 oh...:s 

50 }:ilovo::...:.z 
25 ,l."p~::-es 

8 ci ... '":lpe=es 

v ertical, ;._,oc:c Dow:-: 
~5 °c 

12 9 . 5 7 
400 287 200 
3 . 5 2 . 0 1 . 0 

180 
O • 

" ruCX . ~-
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TECHNICAL DATA 

The FIMAC 8349/ 4CX35,000C is a ceramic/metal, forced-air cooled 
power tetrode intended for use at the 50 to 150 kilowatt output power level. 
It is recommended for use as a Class-C rf amplifier or oscillator, a Class­
AB rf linear amplifier, or a Class-AB push-pull af amplifier or modulator. 
The 8349/ 4CX35,000C is also useful as a plate and screen modulated 
Class-C rf amplifier. 

The fo rced-air cooled anode is rated at 35 kilowatts maximum dissi­
pation. 

GENERAL CHARACTERISTICS 1 

ELECTRICAL 

Filament: Thoriated Tungsten 
Vol tage . ... ..... .. .... .•......... 
Current, at 10.0 volts .......... ... ... . 

Amplification Factor (Average): 
Grid to Screen . . . . . . . . . . . . . . . .......... . 

Direct Interelectrode Capacitances (grounded cathode)2 
Cin ....................................... . 

10.0 V 
295 A 

4.5 

Cout ... ...........•...... .... , . .......... ............. . 
Cgp . • • . . . ..........•• 

Frequency of Maximum Rating: 
cw . ............ . . .. . ................................ . 

8349 
4CX35,000C 

RADIAL-BEAM 
POWER TETRODE 

e 
4CX35.000C 

440 pF 
55 pF 

2.3 pF 

30 MHz 

1. 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 infonnation for final equiJ:)Tlent design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic 
Industries Associat ion Standard RS-191. 

MECHANICAL 

Maximum Overall Dimensions: 
Length .... ... ..... . . . . . . . . . . . . . . . . . . . . . . 17.34 in; 440.4 mm 
Diameter ... . ........... . . . . . . . . . . . . . . . . . . . . . . 9.75 in; 247.7 mm 

Net Weight ... ... .. . .. . . • • • • • • • • • • • • • • • • • • • SO lb; 22.7 kg 
Operating Position ............ . . . . . . . . . . . . . . . . . . . . . . Vertical, base up or down 
Maximum Operating Temperature: 

Ceramic/Metal Seals .. ... . ... . 
Anode Core . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250°C 

Cooling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Forced Air 
Base . .. ... . ............ .. .............. . .. .... . .. Specia l, graduated rings 
Fecommended Socket . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . EIMAC SK-1500 

(Revised 12-1-70) © 1963, 1967, 1970 by Varian Printed in U.S.A. 

EIMAC division of varian / 301 1ndustr 1al way / san car los / cali fornia 94070 
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4CX35,000C 

RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN 
Class AB 

MAXIMUM RATINGS: 

DC PLATE VOLTAGE . • ......•. •• 
DC SCREEN VOLT AGE .. .... . . .. . 
DC PLATE CURRENT ... . ......•. 
PLATE DISSIPATION •. .•.•.. . ... 
SCREEN DISSIPATION ... • ••••. •• 
GRID DISSIPATION • . . . .... •••. 

20,000 VOL TS 
2500 VOLTS 
15.0 AMPERES 

35.000 WATTS 
1750 WATTS 

500 WATTS 

Adjust to spec1fIed zero-signal de plat e current. 

2. Approx11nate value. 

RADIO FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 
Class C Telegraphy or FM Telephony 
(Key-Do'M'l Conditions) 

MAXIMUM RATINGS: 

DC PLATE VOLTAGE •...•. ••..•• 20,000 VOLTS 
DC SCREEN VOLTAGE.. . . . . . • . . . 2500 VOLTS 
DC PLATE CURRENT . . . . . . . . 15.0 AMPERES 
PLATE DISSIPATION . . . . . . . . . . . . 35,000 WATTS 
SCREEN DISSIPATION . . . . . . . • . . . 1750 WATTS 
GRID DISSIPATION . . . . . . . • . . . . 500 WATTS 

PLATE MODULATED RADIO FREOJENCY POWER 
AMPLIFIER-GRID DRIVEN 
Class C Telephony (Can ,er Cond1t1oosl 

MAXIMUM RATINGS 

DC PLATE VOLTAGE ...• , • • • 
DC SCREEN VOLT AGE . . . . . . . . . • • 
DC PLATE CURRENT ...•.....•.• 
PLATE DISSIPATION 1 . ........•.. 
SCREEN DISSIPATION2 ... , . • . • • • . 
GRID DISSIPATION2 ........ , .. . 

1, Corresponds to 35,000 watts at 
modut atIon. 

2. Average, w, th or without modulation. 

14,000 VOL TS 
2000 VOLTS 
15.0 AMPERES 

23,000 WATTS 
1750 WATTS 
500 WATTS 

100'\. sine-wave 

TYPICAL OPERATION (Frequencies to 30 MHz) 
Class AB1 , Grid Driven, Peak Envelope or Modulation 
Crest Conditions 

Plate Voltage •......•............. 
Screen Voltage ..••.••..•.....• . .. . 
Grid Voltage 1 .........•....••.. . .• 
Zero-Signal Plate Current . ....• . • .. . .. 
Single Tone Pl ate Current ...........•• 
Single-Tone Screen Current 2 .•••.••.•.• 
Peak rf Gn d Voltage 2 ...•....• .. ..... 
Peak Driving Power 2 .•.............. 
Plate Diss,pat 10n ••••••• ••• •••••••• 

Plate Output Power ..• . .•..••.••••.. 
Resonant Load Impedance •..• .. •. . •... 

TYPICAL OPERATION (Freql1enc 1es to 30 MHzl 

Plate Vol t age . . • • . . • . • . 10.0 
Screen Voltage . • , ••. , ••. 750 
Grid Voltage . . . . . • . . • - 425 
Plate Current . . 7 .5 
Screen Current 1 ... ... , ..• , 0.84 
Gnd Current 1 ............ 0.29 
Peak rf Grid Voltage 1 . . . . . 600 
Calculated Driving Powe, 1 .. 180 
Plate Diss,pat,on . . . . . ... 19.3 
Plate Output Power ...• , • . 65.5 

1. Approximate value. 

15.0 
750 

-4RO 
6,R 

0.51 
0.23 
660 
150 

HJ.0 
82.5 

TYPICAL OPERATION (Frequencies to 30 MHzt 

Plate Voltage. . • • , • . . • . . • • . •.• , 
Screen Voltage 
Grid Voltage .. 
Plate Current ... .•........... 
Screen Current 1 . . . • . . , , • , , • 
Grid Current 1 ...... ...•..• , . • . • 
Peak af Screen Voltage 2 

(100% modulat1ont . 
Peak rf Grid Voltage 1 . . . .•.. • ..•. •. 
Calculated Driving Power .....•...... 
Plate D1ss1pat1on 
Plate Output Power . . . . . .•...•..... 
Resonant Lond Impedance .. •. ..... 

1. Approximate value. 

15,0 kVdc 
1.5 kVdc 

-400 Vdc 
1.0 Ade 
5.7 Ade 
0.9 Ade 
250 V 

0 w 
30 kW 
55 kW 

12ao n 

19.0 kVdc 
7f/J Vdc 

-550 Vdc: 
6.96 Ade 
0.80 Ade 
0.35 Ade: 
730 V 

258 W 
21.0 kW 
110 kW 

12.0 I.. Vele: 
750 Vdt: 
600 Vdc: 
5.4 Actc 

0.62 Ade 
tl.16 Ade 

5()0 V 

740 V 

125 w 
13.2 k.W 
55.0 kW 
1120 n 

2. Approximat e value, depending upon degree of driver 
modulation. 
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AUDIO FREQUENCY POWER AMPLIFIER 
OR MODULATOR 
Class AB, Grid Driven (Sinusoidal Wave) 

MAXIMUM RATINGS (Per Tube): 

DC PLATE VOLTAGE .... , , . . , .. 
DC SCREEN VOLTAGE . . . . . . . 
DC PLATE CURRENT ..... , .. 
PLATE DISSIPATION .... . 
SCREEN DISSIPATION .•.. 
GRID DISSIPATION 

1, Approximate value. 

20.000 
2,500 

15.0 
35,000 

1750 
500 

VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 

4CX35.000C 

TYPICAL OPERATION (Two Tubes) 

Plate Voltage ........ . , .. , ... • ... 
Screen Voltage ...... ....... .... . 
Grid Voltage l /_3_ ......... , ... , .. . 
Zero-Signal Plate Current ........... . 
Max Signal Plate Current .... .. ..... . 
Max Signal Screen Current 1 ... . 
Peak af Grid Voltage 2 , .. .. . ... .... . 
Max Signal Plate Dissipation 2 ........ . 
Plate Output Power ... , . . ..... . .. . 
Load Resistance (plate to plate) .. . 

2. Per Tube 

12.0 kVdc 
1.5 kVdc 

-400 Vdc 
3.0 Ade 
9.2 Ade 
1.8 Ade 

280 V 

20 kW 
70 kW 

2060 n 

3. Ad1ust to give stated zero- signal plate current, 

NOTE: TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character-
1st1c curves. Adjustment of the rf grid voltage to obtain the specified plate current at the spec1f1ed bias, 
screen and plate voltages 1s assumed. If this procedure is followed, there will be l ittle variation 1n output 
power when the tube Is changed, even though there may be some variation 1n grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube, These current var1at1ons cause no difficulty so long as the circui t maintains the correct voltage 1n 
the presence of the var1at1ons 1n current. In the case of Class C Service, 1f gnd bias 1s obtained principally 
by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the 
correct rf gr id voltage is applied. 

RANGE VALUES FOR EQUIPMENT DESIGN 
Min. - Max. 

Heater: Current at 10.0 volts 280 310 A 
lnterelectrode Capacitances (grounded cathode connection) 2 

Cin . 410 470 pF 
Cout 50 60 pF 
Cgp. 1.5 3.2 pF 

2. Capacitance values are for a cold tube as measured tn a special shielded fixture in accordance with Electronic 
Industries Assoc1at Ion Standard RS-191. 

MECHANICAL 
APPLICATION 

MOUNTING - The 4CX35,000C must be oper­
ated with its axis vertical. The base of the tube 
may be down or up at the convenience of the 

circui t designer. 

Air-flow requirements to maintain core temper­

ature at 225°C in 40° ambient air are tabulated 

below (for operation below 30 megahertz.) These 

data are for air flowing in the base-to-anode 

direction. 

Base-to-Anode Air Flow 

Sea Level 10,000 Feet 

Plate . Pressure Pressure 

SOCKET - The E IMAC sockets, type SK-1500, 

and SK-1510 have been designed especially for 
the concentric base terminals of the 4CX35,000C. Diss1pat1on Air Flow Dro~lnches Air Flow Drop(lnchei 

COOLING - The maximum temperature rating 

for the external surfaces of the 4CX35,000C is 

250°C. Sufficient forced-air circulation must be 

provided to keep the temperature of the anode 

at the base of the cooling fins and the tempera­

ture of the ceramic/metal seals below 2S0° C. 

(Watts) (CFMI of ater) (CFM) of Water) 

15,000 554 1.2 795 1.7 
20,000 820 2. 1 1100 3,0 
25,000 1140 3.6 1665 5.2 
30,000 1465 5.0 2140 7.4 
35,000 1800 7.2 2630 10.3 

Since the power d1ss1potod bv the f1 lament represents 
about 3000 watts and since g11d-plus-screan d1ss1Patlor1 
can, under some cond1t1ons, represent ◄-mo,he.r 2250 w at1~1 
allowance has been made ,n prepanng this 1~hula11on fo, 
an additional 5250 w atts d1ss1pa11on. 

3 
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4CX35 .000C 

The blower selected in a given application 
must be capable of supplying the desired air 

£low at a back pressure equal to the pressure 
drop shown above plus any drop encountered 
in ducts and filters. 

Separate cooling o f the tube base is required 
and is accomplished by directing approximately 
120 cf m of air horizontally through the socket 
horn the s ide. It 1s preferable to direct this air 
through three equally spac;ed ducts. 

The well in the center of the baseplate of the 

tube is a c ri t i cal area which requires cooling to 
maintain envelope temperatures less than 250° C, 
For most applications, 1 to 2 CFM o f air directed 
through the center of the socket is sufficient for 
this purpose. 

At othN altitudes and ambient temperatures 

the flow rate must be modified to obtain equi va­
lent cooling. The flow rate and corresponding 
pressure different ,al must be determined ind i­

vidually in such cas~s. using rated maximum 
temperatures as the criteria for satisfactory 

cool ing. 

ELECTRICAL 
FfLAMENT OPF.RATION - The peak emission 
a l w tecl filament voltage of the EIMAC 4CX35, 

000C 1s normally many times the peak emission 
required for communication service. A small 
decrease in filament temperature due to reduc­
tion of filament vol tage can increase the life of 
the 4CX35, 000C by a su bstan tia l percentage. It 
is good practice to determine the nominal fila­
ment voltage for a particular appli cation that 
will not affect the operation of the equipment. 
·n,is is done by measuring some important pa­

rameter of performance such :is plate current, 
power output, or dis tortion while filament volL­
age is reduced on the 4CX35,000C. At some 
point in filament voltage there will be a notice­

able reduc t ion in pla te current, or power output, 
or an increase in dis tortion. Operation may be 
at a filament voltage s lightly higher than that 

point at which performance appears to deteri­
orate . This voltage should be measured at the 
socket with a l % meter and periodically check­
ed to maintain proper operation. 

Filament s tarling current must be limited to 
a maximum of 900 amperes. 

Voltage between filament and the base plates 
of tube and SK-1500 socket, must not exceed 
100 volts. 

GRID OPERATION - The 4CX35,000C grid has 
a maximum dissipation rating of 500 watts. Pre­
cautions should be observed to avoid exceeding 
thi s rating. Th e gnd bias and driving power 

4 

shou ld be kept near the values shown in the 

"Typical Operation" sections o f the data sheet 
whenever possible. The maximum grid circuit 
resistance should not exceed 100,000 ohms per 
tube. 

SCREEN OPERATION - The power dissipated 
by the screen of the 4CX35,000C must not exceed 
1750 watts. 

Screen dissipation, in cases where there 1s no 
ac applied 10 the screen, is the simple product 

of the screen voltage and the screen current. ff 
the screen voltage is modulated, the screen dis­
sipation will depend upon loading, driving power, 
and carrier screen voltage. 

Screen dissipation is likely to rise to exces­
sive values when the plate voltage, bias voltage, 

or plate load are removed with filament and 
screen voltages applied. Suitable protective 
means must be provided to limit the screen dis• 
s ipation to 1750 walls in the event of ci,cuu 
failure. 

PLATE DISSIPATION • The plate-d issipation 

rating for the 4CX35,000C is 35,000 watts. When 
the 4CX35, 0OOC is operated as a plate-modulated 
rf amplifier, under carrier conditions, the max­
imum plate dissipation is 23,000 watts. 

INTERELECTRODE CAPAC l TAN CE · The 
actual internal interelec trode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 

chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacit ance 

values within the tube, as the key component 
Involved , the industry and the Military Services 
use a standard test procedure as described in 

Electronic I ndust r ies Association Standard 
RS-191. This requires the use of specially con­

structed test fixtures which effectively shield 
a II externa 1 lube leads from each other and 

eliminates any capacitance reading to " ground", 

The test is performed on a cold tube , Other 
factors being equal, controlling internal tube 

capacitance in this way normally assures good 

interchangeability of tubes over a period of 

time, even when the tube may be made by dif­
ferent manufacturers . The capacitance values 
shown in the manufacturer's technical data, or 
test specifications, normally are taken in ac­
cordance with Standard RS-191. 

The equipment designer is therefore cau­

tioned to make allowance for the actual capaci· 
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tance values which will exist in any normal 
application. Measurements should be taken with 
the socket and mounting which represent ap­
proximate final layout if capacitance values 
are highly significant in the design. 

HlGH VOLTAGE - Normal operating voltages 
used with the 4CX35,000C are deadly, and the 
equipment must be designed properly a nd opera­
ting precautions must be followed. Design all 
equipment so that no one can come in contact 
with hi gh voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri­
mary circuits of the power supply and to dis­
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or "cheated" to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 

X-RADIAT/ON • High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro­
gressively more dangerous X-ray radiation as the 
voltage is increased. The 4CX35,000C , operating 
at its rated voltages and currents, is a potential 
X-ray hazard. Only limited shielding is afforded 
by the tube envelope. Moreover , the X-ray radia-

4CX35 .000C 

t ion level can increase s ignificantly with aging 
and gradual deterioration, due to leakage paths 
or emission characteristics as they are affected 
by the high voltage. X-ray shield ing must be 
provided on a 11 sides of t ubes operating at these 
voltages to provide adequate protection through­
out the tube's life. Periodic checks on the X-ray 
level should be made, and the tube should never 
be operated without adequate shielding in place 
when voltages above 10 kilovolts are in use. 
Lead glass, which attenuates X-rays, is avail­
able for viewing windows. If there is any doubt 
as to the requirement for or the adequacy of 
shielding, an expert in this field should be con­
tacted to perform an X-ray survey of the equip­
ment. 

Operation of high-voltage equipment with 
interlock switches "cheated" and cabinet doors 
open in order to be better able to locate an 
equipment malfunction can result in ser ious 
X-ray exposure. 

SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditi ons widelv dif­
ferent from tJ,ose given here, write to Power 
Grid Tube Product Manager, EIMAC Division of 
Varian, 301 Industri a l \Vay, San Carlos, California 
94070 for information a nd recommenda tions. 
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4CX35 ,000C 

f-----------{Al-----------i 

t------{Yl---- DIMENSIONAL DATA 

QQ...!!Q!. 

b 

DIM. 
INCHES 

MIN. MAX. 

A 9.500 9.750 

8 0.860 0.890 

D 5.980 6.020 

E 6.510 6.560 

F 6.980 7.020 

G 7.480 7.520 
H 7.975 8.015 

J 1.750 1.800 

N K 1.220 1.270 

L 0.690 0.740 

M 8.442 8.692 

N 5.375 5.625 
p 17.070 17.340 

R 0.173 0 .213 

s 3.062(1) 

p T 0.485 0.515 

V -- 0.135 

w 1.250 1.270 

z X 0.490 0.530 

--------t---lAAI)----+-~ 
y 4.500 (I) 

M z 3.750 (I) 

AA 8 .000(1) 

AB 6.875 ( I) 

} 

THE TOTAL INOICATEO RUNOUT OF THESE 
CONTACT EOGES SHALL NOT EXCEED . 125 

...------- ---- WITH RESPECT TO "w'' MEASURED WITH 

..__ _ _____ --< )------- TUBE MOUNTEO ON BOTTOM CERAMIC 

\/ENT ~OLE 
LOCATIONS NOT 
CRITICAL 

SECTION A -A 
ROTATED 180" 

X 

MILLIMETERS 

MIN. MAX. 

241.30 247.65 

21.84 22.60 

151.89 152.91 

165.35 166.62 

177.29 178.31 

189.99 191.01 

202.57 203.58 

44.45 45.72 

30.99 32.26 

17.53 18.80 

214.43 220.78 

136.52 142.88 

433.58 440.44 
4 .4 0 5.41 

77.77 ( I) 

12.32 13.0 8 

- - 3.43 

31.75 32.26 

12.45 13.46 

114.30 ( I ) 

95.25 ( I ) 

203.20 (I ) 

174.63 (I) 
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