
-s ~~~TECHNICAL DATA 4CXBODOA
RADIAL-BEAM

POWER TETRODE

The EIMAC 8169/4CX3000A is a ceramic/metal power
tetrode designed to ::be used as a Class ABi linear amplifier
in audio or radio-frequency, applications. Its low intermodu-
·in distortion characteristics: make: it especially suitable

fo. single-sideband service, where it will produce a minimum 
power output of 5000 watts in Class ABi. service With: inter-
modulation distortion at least 32 dB down for 3rd order pro- ~ 

ducts and 37 dB down for 5th order products. li 

The tube is: also recommended for use as a Class C rf
power amplifier and plate-modulated if power amplifier. It is 1j i;: i

forced-air cooled, with n ;:aximurm anode dissipation rating lI 
of 3500! watts.

'·ENERAL CHARACT:ERISTICS 1

ELECT 0

Fila~itr~ n ·.- -J Tungsten
Voltage ..... 9.0±t0.45 V
Current (at 9.0 volts)....... : 41.5 A

Amplification Fator (grid to screen) . . .. 5.5

Frequency for Maximu uoRatings (CIV).l5'~ "~z
Direct Interelectrode Capacitance (grounded cathode) 2

C~it i...~..····· .... ''''' ·''': 12.5 pP
C~I;............ .·············· · · · · · ·... · ·. 1.2 pF

Dire~.. il:.erelectrode Capacitance (grounded grid) 2

CIL · · · r· . · ·· r · · · · · · t· · · 'i · · ~I i· · i . 61 pF
C out..... i...... ........ · .· 12.5 pP

Cpk......··. · · · · · · · · · · · ·. ·. ·'0.15 PF

i. characteristics and operating values are based upon performance tests. These figures may change without notice

as the result of additional data or product refinement. SIMAC Division of Vlarian should be .corsulted before using
this information for final equipment design.

2. Capacitance values' are for a cold tube as measured in a special shie~lded fixture in accordance. wuith Electronic In-
dustries Association Standard RS-192.

MECHANICAL
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Maximum Operating Temperature:
Cera~nic/Metal Seals and Anode Core.250 0 C

Recommended Air System Socket . ..... . · · · · · · · · · · · ELMAC SK.-14D0 series
Recommended Air Chimney., ,,, · · · · · · · · · · · · · · · · EIMAC SK-1406
Operating Position.,,,,, · · · · · · · · · · · · · Axis vertical, base up or down
Maximum Overall Dimensions:

Length ~~~~~~~~. ......... ,, 7.90 In; 20.07 cm
Diameter...... · ·. · · · · · · · · · · · 4.62 In; 11.73 cm

Cooling.Forced Air
Net Weight ...... 5.Slb; 2.5 kg

RADIO-FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION
OSCILLATOR

Platee Voltage.5000 7000 Vdc
(Key-down conditions) Scen otae50 5300 Vdc

Grid Voltage.-8 -300 Vdc,.
Plate Current .1.... . 1.9 1 .9 Adc

ABSOLUTE MAXIMUM RATINGS: Screen Current1 .,,,,,, 250 230 mAdc
Grid Current1 .,,,,.., 100 100 mAdc

DC PLATE VOLTAGE ... 7000 VOLTS Peak RF Grid Voltage1 . . 385 405 v
DC SCREEN VOLTAGE ... , 1000 VOLTS Driving Power 1i, . .. , 39 41 W
DC PLATE CURRENT ...... 2.0 AMPERES Plate Dissipation .... ,1900 2300 W
PLATE DISSIPATION ....... 3000 WATTS Plate Output Power .... , 7600 11,000 W
SCREEN DISSIPATION ,.,. 175 WATTS
GRID DISSIPATION .. · ·- 50 WATTS 1. Approximate value.

PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION
POWER AMPLIFIER
Class-C Telephony (Carrier Cenditions unless noted) Plate Voltage ......... 5000 Vde

Screen Voltage ......... 500 \'AJ -
ABSOLUTE MAXIMUM RATINGS: Peak AF Screen Voltage

DC PLATE VOLTAGE . . 5000 VOLTS ~(For 100%~ Modulation).415 v

DC SCREEN VOLTAGE ,.. . 600 VOLTS Grid Voltage ....... ·..- 375 Vdc
DC PLATE CURRENT ..... . 1 .4 AMPERES Plate Current ......... 1.4 Adc
PLATE DISSIPATION 2 .,.. . . 2000 WATTS Screen Current 1.170 mAdc
SCREEN DISSIPATION ,. .... 175 WATTS Grid Current 1......... 68 mAdc
GRID DISSIPATION .. ..... 50 WATTS Peak RF Grid Voltagel .... 455 v

Grid Driving Power1 .,,.,,,, 31 W
1. Approximate value. Plate Dissipation ...... 1250 W
2. Corresponds to 3000 watts at 1 00% 9 Sine-wave mod. Plate Output Power ....... 5750 W

AUDI&-FREQUENCY AMPLIFIER OR MODULATOR TYPICAL OPERATION (Two Tubes), Class AB 
C lass-AB

Plate Voltage ...... 5000 6000 Vdc
ABSOLUTE MAXIMUM RATINGS (Per Tube) Screen Voltage ..... , 850 850 Vdc

Grid Voltage' ,.. . -180 -200 Vdc
DC PLATE VOLTAGE ,. . .6000 VOLTS

DC SCREENVOLTAGE . . 000 VOLTSMax-Signal Plate Current .. 3.6 3.1 Adc

DC PLATE CURRENT .. 2.0 AMPERES Zero-Signal Plate Current 1,. 1.0 0.7 Adc
PLATE DISSIPATION . . 3500 WATTS Max-Signal Screen Current2 . . .. 170 120 mAdc
SCREEN DISSIPATION . . 175 WATTS Zero-Signal Screen Current 2 0 0 mAdc
GRID DISSIPATION .,,,,.. 50 WATTS Peak AF Driving Voltagel,2 .. .. 155 175 v

Driving Power...... 0 0 W
1. Per Tube. Load Resistance, Plate-to-Plate 3000 4160 ft
2. Approximate values. Max-Signal Plate Dissipation1 . . 3300 3100 W

Max-Signal Plate Output Power . . 11,400 12.400 W
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RADIO-FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION Class AB1, Grid Driven
Class AB Plate Voltage.5000 Vdc

Screen Voltage.850 Vdc

ABSOLUTE MAXIMUM RATINGS: Grid Voltage .. ~.-180 Vdc
Zero-Signal Plate Current ..... 0.5 Adc
Single-Tone Plate Current .1., . 1.65 Adc

DC PLATE VOLTAGE ... 7000 VOLTS Single-Tone Screen Current 1 ,..... 25 rnAdc
DC SCREEN VOLTAGE .1.. · 000 VOLTS Two-Tone Plate Currenti.1.... 7.10 Adc
DC PLATE CURRENT ... 2.0 AMPERES Two~-Tone Screen Current 1.... 20 mAdcPeak RF Grid Voltage1 . 155 v
PLATE D1SSIPATION .... · · · · 3500 WATTS Driving Power.0 W
SCREEN DISSIPATION.175 WATTS Peak Envelope Useful Output Power1 . .. 5300 W
GRID DISSIPATION ... · · · · · · 50 WATTS Intermodulation Distortion Products(without negative feedback) 3rd Order . -35 dB

5th Order , -40 dB
1. Approximate values.

NOTE: TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character-
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at thn specified bias,
screen and plate voltages is assumed. If this procedure is followed, there will te little variation in output
power when the tube is changed, even though there may be some variation in gid 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 variations cause no difficulty so long as the circuit maintains the correct volt-
age in the presence of the vari ati ons in current. In the case of Class C Service, if grid bi as is obtained
principally by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage
when the correct rf grid voltage is applied.

RANGE VALUES FOR EQUIPMENT DESIGN Mmn. Max.

lFilament Current, at 9;0 volts .... ,........ . 39. 5 43.5 A
Interelectrode Capacitance (grounded cathode)l

Cmn .......... ......... .. ,120 l4O pF
Cout ...................... ,.10.5 14.5 pF
Cgp .-..................... ,. --- 1.40 pF

Interelectrode Capacitance (grounded grid) 1
Cmn...... ......... ... ,... 55.0 67.0 pF
Cout ..... ,... ......... .,. 10.5 14.5 pF
Cpk........ ... · · · · ·. ·. ·.. --- 0.20 pF

Grid Voltage (Eb= 2000 Vdc; Ec2 750 Vdc; ..... ,....-95 -127 Vdc
adjust for 1b = 1000 mAdc)

Grid Cut off Voltage (Eb = 4000 Vdc; Ec2 = 850 Vdc; .-...... - - -310 Vdc
adjust for 1b = 1.0 mAdc)

1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In-
dustries Association Standard RS-1 91.

APPLICATION

MECHANICAL SOCKETING - The EIMAC socketn. type

SK-1400A and SK-1470A, have been d~signed
MOUNTING - The 4CX3000A must be operated especially for the base of the 4CX300)1A. The
with its axis vertical. The base of the tube SK-1~400A has no contacts grounded to thr· socket

may be down or up at the convenience of the cir- shell and has an integral screen grid bypass

cult designer. capacitor of 1800 pF, with a 1000 DCWV rating.

SO~ltj·S 13d~-.-1I~-Jh S:SBP~~~~ J 3



st~i8169/4CX3000A
The SK-1470A has no bypass capacitor and the the 4CX3000A by a substantial percentage. It
screen grid contacts are directly grounded to the is good practice to determine the nominal Lila-
socket shell. ment voltage for a particular application that will

The use of recommended air-flow rates through not affect the operation of the equipment. This is
these sockets provides effective forced-air done by measuring some important parameter of
cooling of the tube. Air forced into the bottom of performance such as plate current, power output,
the socket passes over the tube terminals through or distortion while filament v~oltage is xeduced on
the Air Chimney SK-1406, and through the anode the 4CX3000A. At some point in filament voltage
cooling fins. there will be a noticeable reduction in plate cur-

rent, or power output, or an increase in distortion.
COOLING - The maximum temperature rating for Operation may be at a filament voltage slightly
the external surfaces of the 4CX3000A is 2500 C. higher than that point at which performance ap-
Sufficient forced-air circulation must be provided p ears to deteriorate. This voltage should be
to keep the temperature of the anode at the base mreasured at the socket with a 1% meter and
of the cooling fins and the temperature of the periodically checked to maintain proper operation.
ceramic/metal seals below 2500 C. Air-flow re-
quirements to maintain seal temperature at 200CC GRID~ OPERATION - The 4CX3000A grid has a
in 400 C ambient air are tabulated below (for oper- maximum dissipation rating of 50 watts. Pre-
ation below 30 megahertz). c-autions should be observed to avoid exceeding

this rating. The grid bias and driving power
should be kept near the values shown in the

Plate SEA LEVE 10.000 FEET 'Typical Operation'' sections of the data sheet
Dissioatjon* Pressure PRessure whenever possible. The maximum grid circuit

lWatrs) Ajr Flow OroD (In. Aj· Flow D~op !ln.
{CFM( of Weteri (CFM( of W ater: resistance should not exceed 100,000 ohms per

tube.
1500 36.5 0.3 53 0.4
2500 60 0.8 88 1.2 SCREEN OPERATION - The power dissipated
3500 86 1.6 125 2.3 by the screen of the 4CX3000A must not exceed

175 watts.
*Since the power d;;ipamed by the filament repre-

serits about 450 wastts and since grid-pkxs-screen Screen dissipation, in cases where there is no
dissipation can, under sonme conditions, represent ac applied to the screen, is the simple product
another 225 wvatts, ailowsnce has honer made in pre- of the screen voltage and the screen c'~rrent. If
paring this tabulation for an add~r ~nal 675 watts the screen voltage is modulated, the screen dis-
dissi pation.

sipation will depend upon loading, driving; power,
The blower selected in a given application and carrier screen voltage.

must be capable of supplying the desired air flow Screen dissipatio~n is liktely to rise to exces-
at a back pressure equ~al to the pressure drop sive values when the plate voltage, bias voltage,
shown above plus any drop encountered in ducts or plate load are removed with Li Ia me nt and
and filters. screen voltages applied. Suitable protective

At other altitudes and ambient temperatures means must be provided to limit the screen dis-
the flow rate must be modified to obtain equiva- sipation to 175 watts in the event of ci r cu it
lent cooling. The flow rate and corresponding failure.
pressure differential must be determined irdi- PAEDSiA O h lt-ispto

vidully n suh caes, singrate maxmum rating for the 4CX3000A is 3500 watts. When it
temperatures as the criteria for satisfactory i prtda lt-ouae fapiir

cooling. ~~~~~~~~~~~under carrier conditions, the maxiinr;ur ~!i dis-

sipation is 2000 watts.
ELECTRICAL

FILAMENT OPERATION - The peak emission FAUrLT PROTECTION - In addition to normal
at rated filament voltage of the EIMAC cooling airflow interlrock and plate and screen
4C=X3000A is normally many times the peak ernis- over·-current interlocks, it is good practice to
sion required for communication service. A small protect the tube from internal damage which could
decrease in filament temperature due to reduc- result from occasion~al plate arcing at high plate
tion of filament voltage can increase the life of voltage.

4 ~ 9dS~~, · l~ .~IH ~6 6·~~ Y·
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In all cases some protective resistan~ce, at in order to better locate, an eq~uipment malfunction can

least one or two ohms, should be used in series result in serious x-ray exposure.

with the tube anode to absorb power supply The amount of x-ray radiation is dependent upon the

stored energy in cas4 7 S~' plate 'arc should occur. particular tube operating conditions. When tested per
Where stored energy is high, it is recommended EIA TEPAC Publication #l18,thernaximum radiation
that some form of electronic crowbar be used measured 12 inches from the tube surface is 31.5

which will discharge power supply capacitors in R/Min.
as short a time as possible following indication
of start of a plate arc. JNTERELECTRODE CAPACITANCE - The

actual internal int~erelectrode capacitance of a

HIGH VOLTAGE - Normal operating voltages tube is influenced by many variables in most

used with the 4CX3000A4 are deadly, and the applications, such as stray capacitance to the

equipment must be designed properly and opera- chassis, capacitance added by the socket used,

ting precautions must be followed. Design all stray capacitance between tube terminals, and

equipment so that no one can come in contact wiring effects. To control the actual capacitance

with high voltages. All equipment must include values within the tube, as the key component

safety enclosures for high-voltage circuits and involved, the industry and the Mlilitary Services

terminals, with interlock switches to open pri- use a standard test procedure as described in

mary circuits of the power supply and to dis- Electronic Industries Association Standard

charge high-voltage condensers whenever access RS-191. This requires the use of specially con-
doors are opened. Interlock switches must not be structed test fixtures which effectively shield

bypassed or "'cheated" to allow operation with all external tube leads from each other and elim-

access doors open. Always remember that HIGH maztes any capacitance resding to "ground".

VOLTAGE CAN KILL. The test is performed on a cold tube. Other
factors being equal, controlling internal tube

X.RA YRADIATlIONHAZARD - High vacuum tubes capacitance in this way normally assures good

operating at voltages higher than 15 kV produce pro- interchangeability of tubes over a period of time,
gressively more dangerous x-ray radiation as the even when the tube may be made by different
voltage is increased. This tube, operating at its rated manufacturers. The capacitance values shown in
voltages and currents, is a potential x-ray hazard. the manufacturer's technical data, or test specifi-
Only limited shielding is afforded by the tube en- cations, normally are taken in accordance with

velope. Standard RS-191.

Moreover, the x-ray radiation level may increase The equipment designer is therefore cautioned
significantly with aging and gradual deterioration, to make allowance for the actual capacitance
due to leakage paths or emission characteristics as values which will exist in any normal application.

they are effected by the high voltage. X-ray shielding M~easurements should be taken with the socket
must be provided on all sides of a tube operating at admutn hc ersn prxmt ia
these voltages to provide adequate protection through- anmotigwchrpentproiaefnl
out the tube's life. The amount of shielding required layout if capacitance values are highly signifi-
will vary with tube usage and therefore is beyond cant in the design.
Varian's control.

SPECIAL APPLICA TION -If it is desired to operate
Periodic checks on the x-ray level should be made and this tube under conditions widely different from those
the tube should never be operated without adequate listed here, write to Power Grid Tube Division,
shielding in place. Lead glass attentiiates x-rays and
is available for viewing windows. If there is any doubt FIADisonoara,17SutPoerRad
as to the adequacy of the shielding, an expert in this Salt Lake City, Utah 84104, for information and
field should be contacted to perform an x-ray survey of recommendations.
the equipment.

Useful information on this subject can be found in
Reports 33 and 39 of the National Council on Radi-
ation Protection, 7910 Woodmont Ave., Suite 1016,
Bethesda, MD 20814; telephone (301) 657-2652.

Operation of high voltage equipment with interlock
switches rendered inoperative and cabinet doors open
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~~-----~~~ - DI OMENSIONAL D1ATA
8~ ~ ~ ~ ~ ~~~ I MIN. RE MILLIMETERS

MAX. MIN. rMAX . ii~
45 4.6251 - - 115.82 117'48

8 0860 0.890 - - 211.84 22.61 -

CI - - .030 - - - - 17744 

I P 3.490 3.550_-~ - 88.659_017 -

-~~~~~~~~ 2~75 13.125 1-- 7303 79838 -

F 5675 16.125 - - ' 14923 .15558 

I ~ ~~ 0.70J 07301 - - 1778 18.54 .

L 10.430 0460( - - 1)O.92L!.i... 
M 0.160 01r80 I- 4.06 4.57 

/ANO~~~~~~~~ N ~~~~0.018 0.025 1- 0.46 0.64 -

P 1.050 1150 -- 2667 2921I R~~~ 390 410 ___I 390 410 -

89' 910 1- -1 890 91 ____

710.485 -- -- 2.? --

U 11.357 11.567 1- - 1 39.80 -

F 

00 NOT CONTACT

E~~~ ··'- -00 NO)T CONtACT O.D.

MIN 2 I 
i. T~I1h 2ASE ~CJST ACC'TI A GAGE WI~h

U)------~--("~ "o~i: 11 F~rJ PI'IS 05 7PUE I'0BITIOC I ~fTHi
.0005 5 1M0U1T~ZD IR A BAIE PLATE

P ~~~~~~~~~1/n;" ThICK. BY 3 1/
1

i' WA.- EIMAC
GAGE 50). G;B 2I01.
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