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The EIMAC 3CX10,00087 is a ceramic/metal high-mu power triode
designed especially for use as a cathode-driven Class AB rf
amplifier or Class C power amplifier. 1t is forced-air cooled,
with an anode dissipation_ rating of 10 kilowatts,

The 3CX10,000B7 makes use of a beam-forming cathode and con-
trol grid geometry to produce high gain, low grid interception,
and outstanding intermodulation performance in linear amplifier
seryice, These attributes make the tube well suited far cathode-
driven circuitry, which reduces eguipment cost and complexity.

The tube does not require a socket, It is designed to be
bolted directly toc the chassis by the grid flange. Cathode and
heater connections are also made by bolting directly to the amp-
1ifier ctrcuitry, This feature further reduces equipment cost
and complexity.

GENERAL CHARACTERISTICS!
ELECTRICAL

Cathode: (Oxide-coated Unipotential

Heater Voltage . 4 v v o v 4 o o & 4 o o o o o o 4 4 » s o« ¢« s s s & o a4 4+ » 15.0 + 0.75 V¥

Heater Current, at 15,0 Velts . + ¢ & v & o o o « & o R B 13.5 A

Minimum Cathode Warmup Time (in Minutes) at 15,0 Volts T s s s s e e e s e 5 Min
Amplification Factor (Average) . C e e s a s a e w s e e e h e e e e e e 200
Maximum Frequency For Full Ratings e e e s N S R T P R I 110 MHz
Direct Interelectrode Capacitance (grounded grid connection)

o 1 T T T 82.4 pF

COUL v 4 i e h b v e e e v s e e s e s e e e e e e ks e e e m e e e 37.7 pF

Cpk..-....---...-_.-.....-........---.---- O-SGDF

1. Characteristics and operating values are estimated. These figures may change without notice
as the result of additional data or product refinement. Varian EIMAC should be consulted
before using this information for final equipment design,

2. Before high voltage and rf drive voltage are applied.

3. Capacitance values are for a cold tube as measured in accordance with EIA Standard RS-191
except no special shielding is used.

MECHANICAL

Overall Dimensions:
Length . . . .

WP e e 4 e s e s s 4t s e w e s e et s s s e e s e e .. 9.0 In; 23.0 cm
Diameter o & o 4w v 0 4 4 s e b e s e e a h e e e e e a e e e e e e e 7.0 In; 17.9 cm
0T I T Forced Air
Net Weight (approxxmateg . 10.8 1b; 4.9 kg
Recommended Air-System Chimney . . & « & v 5 + v o o o & o v s = « o o o = o » - EIMAC S5K-1306
Base Poe e @ e e v s s ek 4 a e s s e e s e e s e e e e Designed for Direct Chassis Mounting
Available Anode Connector Clip o & w4 4 & v & 4 o 4 = o s s o ¢ o = o 2 8 s s » 4 ETMAC ACC-3
g:gégDEREg?EEEY P8¥ER A:PLIF!ER TYPICAL PERFORMANCE, to 30 MHz (measured data)
b - Class AB Service Plate VOYLAagE & & « + o s o s «» ¢ » o » 6.0 kvdc
. . Zero Sig.Plate Current . . v « & & &« o & & 0.5 Ade
ABSOLUTE MAXIMUM RATINGS: Max.S5ig.Plate Current . . .+ & « & & & + & 2.6 Adc
Cathode Bias * . + 4 & & v v ¢ o & . +41  Vdc
0C PLATE VOLTAGE . . . 6500 VOLTS : * vt
OC PLATE CURRENT . . . 3.5  AMPERES prig Current T e e e 35 MAdC
PLATE DISSIPATION . . 10 KILOWATTS u;;¥;T9903:Sr0utht'#' S 13 o
GRID DISSIPATION . . . 50 WATTS Pover Gain * L o v v i oot 16 d8
- athode Input Impedance . . ¢« ¢ « o « & & 25 Ohms
' g;}}v;:;g :;0?h2u$ga;° tube Resonant Load Impedance . . C e e e 1100 Ohms
v
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RADIO FREQUENCY POWER AMPLIFIER

Class B Telegraphy or FM - Cathode Driven
(Key-down Conditions)

ABSOLUTE MAXIMUM RATINGS:

DC PLATE VOLTAGE . . . 6500  VOLTS

DC PLATE CURRENT . , . 3.5  AMPERES
PLATE DISSIPATION . . 10 KILOWATTS
GRID DISSIPATION ., . . - 60 WATTS

* Approximate value; will vary with tube,
frequency and installation.
# Does not include output circuit losses,

TYPICAL OPERATION - Frequencies to 110 MHz
Grounded Grid (Cathode Driven) Amplifier
{Calculated Data)

Plate VOTtage « « o « « « o + & » 5.0 6.0 kvdc
Bias Voltage (cathode to grid) * +55 +65 Vvdc
Plate Current . « + 4 o 4 « ¢+ o = 3.1 2.5 Adc
Grid Current * ., . . e v s e 0.1 0.05 Adc

Peak rf Cathode (driv1ng) Voltage 185 176 v
Calculated Driving Power * . . ., 490 378 W

Power Gain . & o ¢ o « 4 « o & « 13.5 14.6 dB
Piate Dissipation * , ., « + + & 4400 4100 W

Plate Output Power # , . . .+ + & 11.5 10.8 kW

TYPICAL OPERATION values are obtained by calcul
ment of the rf grid voltage to obtain the spec

ation from published characteristic curves. Adjust-
ified plate current at the specified bias and plate

voltage is assumed. If this procedure is followed, there will be 1ittle varfation in output power

when the tube is replaced, even though there
current which occurs when the desired plate curr
to tube, This current variation causes no perf
the correct voltage in the presence of the curre

may be some variation in grid current, The grid
ent is obtained is incidental and may vary from tube
ormance degradation providing the circuit maintains
nt variation. e

APPL

TCATION

MECHANICAL

MOUNTING - The 3CX10,00087 may be mounted in any
position and should be protected from shock and
vibration, The tube is designed to be bolted
directly to the chassis in equipment designed for
dc and rf grounded grid circuit configuration. The
mounting may be insulated for other circuitry. A
flange with threaded holes is provided for a low-
inductance cathode connectfon., Similar provisions
are made for the heater connections.

COOLING « The maximum temperature rating for the
external surfaces of the tube is 250°C and suf-
ficient forced-air codling must be used in all
applications to keep the temperature of the anade
(at the base of the cooling fins) and the tempera-
ture of the ceramic/metal seals comfortably below
this rated maximum,

Cooling data shown is for sea Tevel with air at
50°C maximum with air flow 1in a base-to-anode
direction, and represents minimum anode cooling
requirements. The values shown are estimates and
should not be used for final design purposes.

Plate Flow Pressure
Diss, Rate ' Drop
Watts CFM In.Water
7500 290 0.9
10000 390 1.5

It is considered good engineering practice to de-
sign for 2 maximum anode corg temperature of 225°C
and temperature-sensitive paints are available for
checking base and seal temperatures before any
design is finalized, It 1s also considered good
practice to allow for variables such as dirty air
filters, rf seal heating, and the fact that the
anode cooling fins may not be clean if the tube
has been in service for some Jength of time,

Forced air cooling of the base i5 also required,
with air directed past the seal areas, Special
attention may be required in cooling the center of
the stem (base), by means of special directors or
some other provision, An air interlock system

should be incorporated in the design to automati-
cally remove all voltages from the tube in case of
even partial failure of the tube cooling air,

Air flow must be applied before or simultaneously
with the application of power, including the tube
heater, and should normally be maintained for a
short period of time after all power is removed.

ELECTRICAL

ABSOLUTE MAXIMUM RATINGS - Values shown for each
type of service are based on the "absolute system"
and are not to be exceeded under any service con-
ditions, These ratings are limiting values outside
which the serviceability of the tube may be im-
paired. In order not to exceed absolute ratings
the equipment designer has the responsibility of
determining an average design value for each rat-
ing below the absolute value of that rating by
safety factor so that the absolute values will
never be exceeded under any usual conditions of
supply-voltage variation, load variation, or
manufacturing variation in the equipment itself,
1t does not necessarily follow that combinations
oT absolute maximum ratings can be attained simul -

taneously.

HIGH VOLTAGE - Normal operating volitages used with
this tube are deadly, and the eguipment must be
designed properly and operating precautions must
be followed, Design all equipment so that no one
can come in contact with high veltages. A1l equip-
ment must dinciude safety encliosures for high-
voltage circuits and terminals, with interlock
switches to open primary circuits of the power
supply and to discharge high-volitage capacitors
whenever access doors are opened. Interlock
switches must not be bypassed or “cheated" to al-
low operation with access doors open., Always
remember that HIGH VOLTAGE CAN KILL.

——

HEATER-CATHODE OPERATION - Rated heater voltage
for the tube is 15.0 volts and should be main
tained within plus or minus 0.75 volt when gooo _~
life and consistent performance are factors. Volt-



age should be measured with a known-accurate (plus
or minus one percent) rms-responding voltmeter.

Heater voltage should be appiied for five minutes
{minimum) before high voltage is applied to the
tube and any operation is attempted, to allow for
cathode warmup to full temperature, )

INPUT CIRCUIT - When this tube is operated as a
grounded-grid rf ampliifier, the use of a rescnant
tank in the cathode circuit is recommended in
order to obtain greatest linearity and power
output. For best results with a single-ended
amplifier it is suggested that the cathode tank
¢ircuit operate at a "Q" of five or more.

FAULT PROTECTION - A1l power tubes operate at vol-
tages which can cause severe damage in the event
of an internal arc, especially in those cases
where large amounts of stored energy or follow-on
current are involved. Some means of protection is
advised in all cases, and it is recommended that a
serjes resistor be used in the anode circuit to
1imit peak current and help dissipate the energy
in the event of a tube or circuit arc. A resist-
ance of 10 ohms in the positive plate power supply

3CX10,000B7 @

lead, together with a protective spark gap such as
the Siemens #B1-C145 connected between the cathode
and grid wil) help protect the tube in the eveni
of an internal arc. A maximum of 4 joules total
energy may be permitted to dissipate into a grid-
to-cathode arc. Amounts in excess of this will
permanently damage the cathode or grid structure.

RADIO-FREQUENCY RADIATION - Avoid exposure to
strong rf fields even at relatively low frequency.
Absorption of rf energy by human tissue is depend-
ent on frequency. Under 300 MHz most of the energy
will pass completely through the human body with
little attenuation or heating affect, Public
health agencies are concerned with the hazard even
at these frequencies. OSHA ({Occupational Safety
and Health Administration) recommends that pro-
longed exposure to rf radiation should be limited
to 10 milliwatts per square centimeter,

SPECIAL APPLICATIONS - When 1t is desired to oper-
ate this tube under conditions widely different
from those listed here, write to Varian EIMAC;
attn: Product Manager; 301 Industrial Way; S3an
Carlos, CA 94070 U,S.A.

CPERATING HAZARDS

PROPER USE AND SAFE OPERATING PRACTICES WITH RESPECT TO POWER TUBES ARE THE RESPONSIBILITY OF EQUIPMENT
MANUFACTURERS AND USERS OF SUCH TUBES. ALL PERSONS WHO WORK WITH OR ARE EXPOSED TO POWER TUBES OR EQUIP-
MENT WHICH UTILIZES SUCH TUBES MUST TAKE PRECAUTIONS TO PROTECT THEMSELVES AGAINST POSSIBLE SERIOUS

BODILY INJURY. DO WOT BE CARELESS- AROUND SUCH PRODUCTS,

The operation of this tube may involve the following hazards, any one of which, in the absence of safe
cperating practices and precautions, could result in serious harm to personnel:

4. HIGH VOLTAGE - Norma) cperating voltages can be
deadly, Remember that HIGH VOLTAGE CAN KILL.

b. LOW-VOLTAGE HIGH-CURRENT CIRCUITS -  Personal
jewelry, such as rings, should not be worn when
working with filament contacts or connectors as
a short circuit can produce very high current
and melting, resulting in severe burns.

¢. RF RADIATION - Avoid exposure to strong rf

fields even at relatively low frequencies. The
danger is more severe at UHF and microwave fre-
quencies and can cause serious bodily and eye
injuries, CARDIAC PACEMAKERS MAY BE EFFECTED.

d. HOT SURFACES - Surfaces of tubes can reach
temperatures of several hundred °C and cause
serious burns {if touched for several minutes
after 41) power is removed.

Please review the detailed operating hazards sheet enclosed with each tube, or request a copy from:
Varian EIMAC, Power Grid Application Engineering, 301 Industrial Way, San Carlos CA 94070.
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#1024 x 3/8LG, PAN HEAD
MACHINE SCREW, BRASS Ni. PL. : \E)
% ¥ 10 LOCKWASHER INTERNAL

JOOTH BR. . PL,

{ 5 EACH BUPPLIED )

HEATER/CATHODE
{4 PLACES }

HEATER




