4CX1500A

® TECHNICAL DATA

RADIAL BEAM
TETRODE

The EIMAC 4CX1500A is a general purpose tetrode for use up
to and through VHF. Insulation is ceramic and the thoriated tung-
sten filament is a rugged mesh design. The screen terminal is a
continuous ring which allows good isolation between the plate cir-
cuit and the control grid circuit.

The 4CX1500A is recommended for use as a class C power amp-
lifier, class B, or class ABj linear amplifier, as a regulator, and in
pulse modulator service.

GENERAL CHARACTERISTICS!

ELECTRICAL

Filament Voltage . ... .... ...t n.. 5.0 volts
Pilament Clrtent « . icosicinins s v 68 4 & % = 5oyeumsion 38.5 amps
Amplification Factor (Grid Screen) . . ... ......... 5155,
Transconductance (Ip = 1 ampere)

Ec,=500 volts, Eb =200 vaItS) . . v vt i v ittt bttt e ot e et eeeen s 26,000 pmho
FPreguency for Maximum Ratings. .« .o s « s v v « seimafialom ¢ &5 & 44 6o stiinian 150 MHz
Direct Interelectrode Capacitances (Grounded Cathode) 2

L L M 78.0 pF

L 10.5 pF

- o R et s O e e 0.25 pF

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 information for final equipment design.

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In-
dustries Association Standard RS-191.

MECHANICAL

B b nial e s e s e el e tate Special ring and breechblock terminal surfaces
Recommended Socket. . . . . . i i e e EIMAC SK-831
Reécommended Air CRITINEY o i o = & < 4 4 56 5o s 00 ps 600 a s asn e oiemnsiosse EIMAC SK-806
Operatiitey FOSIHON wlvicisia = ¢ 42 x v & Wainisie i in ks s b4 s o ia e Axis Vertical
Maximum Anode Core Temperature . . . oo v vt v v v vt vt te oot e eenennnnennn. 250°C
Maximum Seal Temperature . . « v v v vt v ittt ittt ettt ee et eene e nennnns 250°C
B e T Forced Air
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Maximum Dimensions

Height ..o« co0 S e P R 5. 1 T el b e 8 '
) T T enn 0 0 0 0 8 O O OO B0 00 6 & G G G0 o 3370105 85.60mm
O P e RS I B S e e e U SR 30 0z; 850 gm

Shipping Weight (Approximately) « . cvscsevosconvassssnsssossss 3 1b; 1.21 kg

RANGE VALUES FOR EQUIPMENT DESIGN .
Min. Max.
Filament Corrent, B = 5.0V @i ivamunnns i ss e s e vwnvvmas oo A0S A

Interelectrode Capacitance (grounded cathode circuit) 1

& e e e o L RS O e 73.0 83.0 pF
COE ivinuoonnminssavmssssmaenosesnesivssvnpnuess G0 12,5 pF
O 2 5 & sisnininio i sinin & 4 % K% % KSR SR 6 R R e 0.4 pF

1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In-
dustries Association Standard RS-191.

RADIO-FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION Class ABq
Class AB
DC Plate:Noltage s oo il sl e 2500 3900 VvV
MAXIMUM RATINGS: DC Screen Voltage . ... ....... 600 600 V
DC Grid Voltage 1. .. ......... -105  -110V
DE PEATENVOETAGEN e heie iy icats 4000 VOLTS Zero-Signal Plate Current , . . .. .. 250 200 mA
DC SCREEN ' VOLTAGE: -4 .0: civie oo = 750 VOLTS Max-Signal Plate Current . ... ... 765 750 mA
DC PLATE CURRENT .. ......... 1.0 AMPERE Max-Signal Screen Current?2. . . . . . 46 40 mA
PLATE DISSIPATION el s sle sie. 1500 WATTS Peak RF Driving Voltage ... .... 95 100 v
SCREENIDISSIPATION e i s 75 WATTS Resonant Plate Load Resistance . .. 1670 2900 ()
CONTROL GRID DISSIPATION ... .. 25 WATTS Max-Signal Plate Power Out

..... 1080 1850 W ‘

1. Adjust to specified zero-signa! dc plate current.
2. Approximate values.

RADIO-FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION
OSCILLATOR Low Freq. 220 MHz
Class C Tel h EM Calculated Measured
W SOy DC Plate Voltage . . ....... 3000 4000 |3000 V
(Continuous Operating Conditions) DC Screen Voltage . . ...... 500 500 | 500V
DC Grid Voltage . ........ -200 -200 |-116V
; DE Plate Current . .« ave ves 800 800 1000 mA
MAXIMUM RATINGS:
DC Screen Current2. . ... ... 36 37 35 mA
DC Grid Current2 . , . ... ... 17 15 0OmA
DE PLATE VO TAGE e v el oy 5000 VOLTS Peak RF Grid Voltage . ... .. 240 240 mwe: V
DC'SCREEN VOLTAGE . oo v sy . 750 VOLTS Driving Power .. ......... 4.1 3.6 31-56/
Resonant Load Resistance . ... 1720 2570 e
i
DC PLATE CURRENT .. .......... 0 AMPERE Blats Dibeliticn 0. s 600 700 | --- W
PLATE DISSIPATION: it sl e vieis e 1500 WATTS Rower Qutpit ol 1800 2500 |1500 W'
SCREEN DISSIPATION 0 ot cincies: oie 75 WATTS 1. Useful Power Output
CONTROL GRID DISSIPATION . ... .. 25 WATTS 2. Approximate values.




PLATE-MODULATED RADIO-FREQUENCY
POWER AMPLIFIER

4CX1500A

TYPICAL OPERATION Low Frequency

Calculated
Class C Telephony e T
(Carrier Conditions unless noted) DC Plate VO'tage ........... 2500 3400 V
DC Screen Voltage . ......... 500 500 V
d DC Grid Voltage ........... -300 -300 Vv
MAXIMUM RATINGS: Peak Audio Screen Voltage
(For 100% mod. approx.) . . .. .. 500 500 v
DEPLATE VOLTFAGE: i v eirsd, v 3500 VOLTS DC Plate Current . . . . ... .. .. 800 900 mA
DC SCREEN VOLTAGE . . ¢« s v 0o v o 550 VOLTS DC Screen Current2. . . . . ..... 46 28 mA
DCPLATE CURRENT: o vta v oie aies .8 AMPERE DC Grid Current2 . . . . .. .. ... 27 28 mA
PLATE DISSIPATION1 ........... 1000 WATTS Peak RF Grid Voltage. . ... .. .. 365 365 v
SCREEN DISSIPATION v visiin i siois 75 WATTS Grid Driving Power . . .. ... ... 10 10 W
CONTROL GRID DISSIPATION . . ... 25 WATTS Resonant Load Resonant . . . . . .. 3200 1940 )
Plate Dissipation . .......... 620 780 W
1. Corresponds to 1500 watts at 100% sine-wave mod- Plate Power Out ........... it e
ulation. 2. Approximate value.
AUDIO-FREQUENCY AMPLIFIER OR TYPICAL OPERATION (Two Tubes) Class AB
MODULATOR DC Plate Voltage . ... ....... 2500 3900 V
Class AB DC Screen Voltage . . ........ 600 600 V
DEC:Grid:Voltage . i oh o s e =105 <110 V
MAXIMUM RATINGS: Zero-Signal Plate Current . ... .. 500 400 mA
Max-Signal Plate Current v 1.630 1.500 :\A
Max-Signal Screen Current 2. , . . . 90 80
DG PLATE VOLTAGE - <o o oo ois 4000 VOLTS gy AQF Bl Voltass. 3% 100 v
DC SCREEN VOLTAGE . ......... 750 VOLTS Load Resistance Plate to Plate. .. 3340 5800 ()
DCIPLAT ECCURREN IS Sl s 1.0 AMPERE Max-Signal Plate Dissipation1. ., . 820 1070 W
PLATE DISSIPATION RN v 1500 WATTS Max-Signal Plate Power Out . ... 2160 3700 W
SCREEN DISSIPATION ... ....... 75 WATTS 1. PerTube
CONTROL GRID DISSIPATION ... .. 25 WATTS 2. Approximate value,

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

APPLICATION

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 terminals through the Air Chimney, and
through the anode cooling fins.

COOLING - The maximum temperature ratihg 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 air are tabulated on page 4 (for
operation below 30 MHz).




4CX1500A

SEA LEVEL 6000 FEET
Pressure Pressure
Plate Drop Drop
Dissipation | Air Flow (Inches | Air Flow| (Inches
(Watts) (CFM) of Water) (CFM) | of Water)
1000 27 0.33 33 0.40
1500 47 0.76 58 0.95

*Since the power dissipated by the filament represents
about 200 watts and since grid-plus-screen dissipation
can, under some conditions, represent another 100
watts, allowance has been made in preparing this tab-
ulation for an additional 300 watts dissipation.

The blower selected in a given application
must be capable of supplying the desired air
flow at a back pressure equal to the pressure
drop shown above plus any drop encountered in
ducts and filters.

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 dc grid current and peak
positive grid voltage. Operation at bias and drive

levels near those listed will insure safe operation.

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
ac 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 filament and
screen voltages applied. Suitable protective
means must be provided to limit the screen dis-
sipation to 75 watts in the event of circuit failure.

HIGH VOLTAGE - Normal operating voltages
used with the 4CX1500A are deadly, and the
equipment must be designed properly and opera-
ting precautions must be followed. Design all
equipment 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 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.

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, capacitance added by the socket used,
stray capacitance between tube terminals, and
wiring effects. To control the actual capacitance
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
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 different
manufacturers. The capacitance values shown in
the manufacturer’s technical data, or test specifi-
cations, 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 the socket
and mounting which represent approximate final
layout if capacitance values are highly signifi-
cant in the design.

4CX1500A

MULTIPLE OPERATION - To obtain maximum
power output with minimum distortion from tubes
operated in multiple, it is desirable to adjust in-
dividual screen or grid bias voltages so that the
peak plate current for each tube is equal at the
crest of the exciting voltage. Under these condi-
tions, individual dc plate currents will be approx-
imately equal for full input signal.

SPECIAL APPLICATION - If it is desired to operate
this tube under conditions widely different from those
listed here, write to Power Grid Tube Division,
EIMAC Division of Varian, 1678 South Pioneer Road,
Salt Lake City, Utah 84104, for information and
recommendations.












