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TECHNICAL DATA ICX2500F3
" 3CX2500H3
MEDIUM-MU
POWER TRIODEE

The EIMAC 3CX250043, 3CX2500F3, and ACKI500A3 ACKISO0FS 3CXK2500H3
ACK2500H3 are medium-mu, all ceramic-and=-

metal, farced-air cooled, external anode power
triodes with a maximum plate dissipation
rating of 4000 watts. High power output as an
amplifier, oscillator, or modulator may be ob-
tained at moderate vollages.

The 3CX2500A3 has a rugged. low-
inductance cylindrical filament-stem struc-
ture, which readily becomes a part of a linear
filament tank circuit for VHF operation. The
grid provides good shielding between the
input and output circults for grounded-grid
applications and |s conveniently terminated in
a ring between the piate and filament
terminals.

The 3CX2500F3 tube is identical except for the addition of
flexible leads on the base for grid and filament connections
which can simplify socketing in low frequency applications.

The 3CX2500H2 tube also has flexible leads for the filament
connections, but the grid terminates on a rugged flange, which
may be used for mounting the lube in industrial applications, and
the ceramic is glazed for ease of cleaning.

GENERAL CHARACTERISTICS'

ELECTRICAL
Filameant: Thoriated-tungsten
T T T L e T TR 75 03rv
Cument B 7.5V .. it iianiennaisraaansra st i baad b aa e pr e e 5.5 A
Amplification FActor (Bverage) ... ... ccerrrrssassassisraiirainrratasattirrarrnrrsraas 22
Diract Interelectrode Capacitance (grounded filament)?
Bl S o i v v s L T e e R 35 pF
I i i M e L T SN T Y e O R b 0 e e R 0.9 pF
COP  iovnl e i ke m e ey R e e R R , 20 pF
Frequency of Maximum Rating: (3CX2500A3) ........coiviirriieiiianiiiane, 110 MHz
Frequency of Maximum Rating: (3CX2500F3/H3} .........cooiiiiiiiiaiie s, 75 MHz

1. Characteristics and operating values are based upon parformanoe tests. Thess gures may changs wiltsdurd nolkce as the
resull of gdditional data or product rafinemenl. EIMAC Divigion of Varian should e consulftad before using this inlormation
for final eguipmant desgn.

2 Capaciiance values are for a cobd fube a3 measurad in a special shigldad Hxture
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MECHANICAL
Maximum Owvearall Dimensions:

Langlh (3CHIBODAAY & ouvmaa vndim fisn e i e T B S i e s
[BCX2500F3/H3, incl. fil. leads

Diameter (3CXK2500A3/F3)
(ACX2500H3}

Operating Position (all 3 types) .....

Met Weight (Approx): (ICX2500A3)

[ACXK2500F3)

(A0 X 2500H3)
Coaling
Base (3CM2500A3) ... o...oo..cn

e T e ) o e R S A SR et

Maximum Operating Temperature:

Anode Core & Ceramic/Metal Seals
ACHIE00FA/HA Filament Lead/Tube Base Junctions

9.000 In; 22.76 cm
18.437 In;, 48.83 cm

4,158 In; 10,56 cm
42580 In: 10.79 cm

Verlical, base up or down

5.2 Ib; 2.8 kg
7.0 Ib; 3.2 kg
B.5 Ib; 2.9 kg

Forced Alr

Special Coaxial
Special with Flying Leads

250°C
150°C

RADIO-FREQUENCY POWER
AMPLIFIER OR OSCILLATOR
Conventional Neutralized Amplifier,
Class-C FM or Telegraphy
[Key-down Condtions)
MAXIMUM RATINGS
DCPLATEVOLTAGE - BOOOVOLTS
DCPLATE CURRENT - 25AMPERES

FLATE DISSIPATION 4000'WATTS
GRID DISSIPATICN 150 WATTS
DC GRIDVOLTAGE 1000 VOLTS
DC GRID CURARENT - 04AMPERE

TYPICAL OPERATION {Frequencies balow 30 Mz}

Plate Voltage . _._............

Plate Currant | .,

Grid Voltage .................
Grid Current .. ... .._...._....

Peak RF Grid Input Valage®
Drriving Power® .
Grid Drissipation®

Flate inpul Power

Plate Dissipation . _...........

Plafe Output Power

“Approsimate values

1000

4000 SO0 6000 Wdc
25 2.5 208 Ado
=300 =450 =500 Vdc
245 265 160
S0 Tl TBS ¥
142 197 138 W
BB 7a g W
12500 2500 W
2500 2500 2500 W
W

700 10,000 10,000

PLATE-MODULATED RADID-
FREQUENCY AMPLIFIER
Conventional Neutralized Ampiifier,
Class-C Telephony

{Carrier Conditions)

MAXIMUM RATINGS

DC PLATEVOLTAGE - S5500VOLTS
DCPLATE CURRENT - 20AMPERES

PLATE DISSIPATION 2ETOWATTS
GRIDDISSIPATION - 150WATTS
DC GRIDVOLTAGE =000 VOLTS

TYPICAL QPERATION (Freguencies below 30 MHz)

Plate Voltage ................

Plate Curreant

Grid Volage ... ..

Grid Gurrgnt® M
Feak RF Grid Input Vaoltaga®
DCiriwing Power®
Grid Dissspation® ... _.......

Plate Input Power .., .........
Plate Ddasipation ... .. ......
Plate Qutpul Power ... _.....

*Appraximate values

4000 4500 S000 Vdo
1.67 .47 1.25 Adc
—450 —500 —550 Vo
180 140 150
BE5 716 FLid) v
125 100 115 L
41 an 3 W
BB G615 6250 W
1670 1315 850 W
S0 5300 5300 W

AUDIO-FREQUENCY POWER
AMPLIFIER OR MODULATOR
Class-AB or B

MAXIMUM RATINGS
DCPLATEVOLTAGE OO0 VOLTS
DCPLATE CGURRENT - 2.5AMPERES
PLATEDISSIPATION - 4000WATTS
GRIDDISSIPATION - 150 WATTS
DC GRIDVOLTAGE =0BOVOLTS

TYPICAL OPERATION [(Shhusoldal wave, Two Tubes uniess noted}

Flale Voltage e U
Grid Voltage' ... .....

Zarp-Signal DG Plate Current

Max-Signal DC Flate Current

Effective Load, Plate 1o Plate

Peak AF Grid Input Voltage
(per fuba)® ... .....

Max-Signal Faak Oriving Powar®

Max-Signal Mominal

Diriving Power”
Max-Signal Flate Cutput Power
“Appionimate values.

400 G000 8000 Wdc
—150 —180 =240 ¥ac
0.8 0.5 0.4 Ache
4.0 32 10  Ado

2200 3600 4850 ohms
340 360 asn v
340 i 225 w
170 13 113 W
1,000 11,000 13,000 W

“Adjust ba give ligled pera-signal plabe current.
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HOTE: TYPICAL OPERATION data are obtained by messurement or calculation from published characteristic
curves, Adjusiment of the rf grid voltage to obiain the specified plate current at the specilied bigs, and
plate voltages is assumed, I this procedure is followed, there will be little variation in outpul power when
the tube is changed, even though there may be some variation in grid current. The arid current which
results when the dSesired plate current is abtained is Incidental and varies from tube 10 tube. These
current variations cause no difficully 3o long as the circuit maintains the correct voltage in the presence
of the varialions in current. If grid bias is obtained principally by means of a grid resistor, the resistor
miust be adjustable to abtain the required bias voltage when the corract rf grid voltage is apphed,

RANGE VALUES FOR EQUIPMENT DESIGN

_ MIN. MIN
Filamnant: Current 81 7.8 VOHE . ..ol iiiiiaan i bndr vt rmmwe mnea 48 B4 A
Interelectrode Capacitance’ (grounded filament cunnanllan]
T 1. S T R T r T Rt 29.2 402 pF
MBI L s E o R i i e A AT R e e B S N 0.6 1.2 pF
FEEUDBOK .. ccnnvmansinmntomnsne s bonissssnspandsbnsybrasnbon:is 16.8 232 pF
Grid Blas voltage, for anode voltage = 3000 Vdc -67 =100 Wdc

and anode currant = 0LB3 Ade

1, Capacitance values are lor & cold fuba as maeasured in a shisdded lixture

APPLICATION

MECHANICAL

MOUNTING - Any of the three tubes must ba
mountad vertically, basa up or down at the
convenience of the circuit designer. The
ACK2500H3 is normally mounted by its grid
flangea.

Filament connection to the base of the
ICNZR00A3 is normally made by spring collets,
These are available from EIMAC with the fol-
lowing part numbers:

149575 Inner Line Coliet
148576 Outer Line Collet

FReasonable care should be taken that these
collets do not impart undue strain to the ter-
minals or the base of the tube,

COOLING - The maximum temperaturea rating
far the anode core and the ceramic/metal seal
areas of these lubes is 250°C, and sufficient
forced-air cooling must be provided to assura
pperation at safe tube temperatures. Tube life
is usually prolonged If cooling in excess of
absolute minimum requirements is provided
far cooler fube temperaturas

The filament leads of tha F3 and H3 versions
are attached ta the ube with soft solder, and
care must therefore be taken to supply suffi-
cient coaling to this area of the tube o main-
tain temperatures below 150°C to avoid
melting or loosening of these leads.

Minimum air flow requirements to maintain
anode core and ceramic/metal seal areas
below 225°C at sea level with an inlet-air
temperature of 40°C are tabulated for air-flow
in the base-to-anode and anode-lo-base
directions. At higher ambient temperalures,
frequencies above 30 MHz, or at higher
altitudes, a greater quantity of air will be
required,

Base-to-Anode Air Flow
Sea Leval 5000 Feol
Dapon | M Pow | oreg tnenes | AEEY | oo incus
an wails WAlEr mhar
2500 ae 0.60 43 are
4000 a7 1.20 a8l 1.45
Anade-10-Base Air Flow
2600 42 & 50 .84
A0 a4 1.70 101 &40

With air flowing In a base-to-anode direc-
tion, and with the specified air also flowing
past the base section of the tube, no additional
base cooling of these types is normally re-
quired. With air flowing in an anode-to-base di-
rection, they will require additional cooling air
directed into the filament stem structure, be-
tween the inner and outer filament terminals, in
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the amount of 5 cfm minimum, directed by an
pppropriate air nozzle or pipa.

It is suggested that temperatures, especially
in the base area of the tube, be monitored in
any new installation to insure proper cooling.
Temperatures may be measured with any of
the available temperature-sensing paint or
crayon materials,

ELECTRICAL

FILAMENT OPERATION - The filament voli-
age, as measured at the filament terminals,
should be 7.5 volts, with maximum allowable
variations due to line fluctuations of from 7.12
to 7.87 volts,

INTERLOCKS - An inferlock device should be
provided to insure that cooling sir flow is es-
tablished before application of electrical
power, including the filament. The circuit
should be so arranged that rf drive cannot be
applied in the absence of normal plate voltage.

RADIO FREQUENCY RADIATION - Avoid ex-
posure to strong rf fialds even at relativaly low
frequency. Absorption of rf energy by human
tissue is dependent on fraquency. Under 30
MHz, most of the energy will pass completaly
through the human body with littlle attenuation
or heating effect. Public health agencies are
concarned with the hazard, however, even at
these frequencias, and il 15 worth noting that
some commercial dielectric heating units
actually operate at frequencies as low astha 13
and 27 MHz bands.

Many EIMAC power tubes, such as thesa,
are specifically designed to genarate or ampli-
fv radio frequency power. There may be a
relatively strong rf field in the general prox-
imity of the power tube and its associated
circuitry—the more power involved, the
stronger the rf field. Proper enclosure design
and efficient coupling of rf energy to the load
will minimize the rf field In the vicinity of the
power amplifier unit itssli.

FAULT PROTECTION - In addition to normal
cooling airflow interlock and plate owver-
current interlock it iz good practice to protect
the tube from intarnal damage which could re-
sult from occasicnal plate arcing at high plate
voltage. In all cases some protective resistance
should be used in serias with the tube ancde to
abzorb power supply stored energy in case a
plate arc should cccur. EIMAC Application
Bulletin #17 titied "FAULT PROTECTION" is

available on request and containg consider-
able detail on the subject.

HIGH VOLTAGE - Normal operating voltages
used with these tubes are deadly. and the
equipment must be designed properly and op-
erating precautions must be followed. Design
all equipment 30 thal no one can come in
contact with high voltages. All equipment must
include safety enclosures for high-voltage cir-
cuits and terminals, with interlock switches to
open primary circuits of the power supply and
to discharge 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.

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 socketl
used, stray capacitance batween tube termi-
nals, and wiring effects. To control the actual
capacitance values within the tube, as the key
component involved, the industry and Military
Services use g standard test procedurs as de-
scribed in Electronic Industries Association
Standard RS-191. This requires the use of
specially constructed test fixtures which effec-
tively shield all external tube leads from each
other and eliminates any capacitance reading
to “ground”. The test is performed on a cold
tuba, Other factors being egual, 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 capaci-
tance values shown in the manufacturer's
technical data, or test specifications, normally
gre taken in accordance with Standard RS-121,
The equipment designer is therafore cau-
tiored o make allowance for the actual
capacitance values which will exisl in any
normal application. Measurements should be
taken with the socket and mounting which re-
present approximate finallayout if capacitance
values are highly significant in the design,

SPECIAL APPLICATION - I it s desired to
operate this tube under conditions widely dif-
ferent from those listed here, write to Power
Grid Tube Division. EIMAC Division of Varian,
301 Industrial Way, San Carlos, California
94070, for information and recommendations.
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DIWEWSIREL DATA
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