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TECHNICAL DATA

The EIMAC 816914CX3000A is a ceramic/metal power
tetrode designed to be used as a Class ABf linear amplifier
in audio or radio-frequency applications. Its low intermodu-
lation distortion characteristics make it especially suitable
for single-sideband service, where it will produce a minimum
power output of 5000 watts in Class ABf service with inter-
modulation distortion at least 32 dB down for 3rd order pro-
ducts and 37 dB down for 5th order products.

The tube is also recommended for use as a Class C rf
power ampli f ier and plate-modulated rf  power ampli f ier. I t  is
forced-air cooled, with a maximum anode dissipation rating
of 3500 watts.

GEN ERAL CHARACTER I STICs1

Bl 69
4CX3000A
RADIAL.BEAM

POWER TETRODE

E LECTRICAL

Filament: Thoriated Tungsten
Voltage
Current (at 9.0 volts)

Amplification Factor (gtid to screen) . . . .

i-=E--E--

D-.ff i Eimac Division,

9 .0  t  0 .45  V
4 1 . 5  A
5 .5

Frequency for Maximum Ratings (CW) . .  .  .
Direct Interelectrode Capacitance (gounded cathode) 2

C i n  . . . . r .
Cout
cgp -

Direct Interelectrode Capacitance (grounded grid) 2

Cin
Cout
cpk .

1 . Characteristics and operating values are based upon performance tests. These figures may change without notice
as the result of additional data or product reflnement. Eimac should be consulted before using this information
for f inal equipment design.

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

MECHANICAL

Base Special r ing and breechblock terminal surfaces
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8169/4CX3000A

Maximum 0perating Temperature:
Ceranic/Metal Seals and Anode Core

Diameter
7.90
4.62

Cool ing
Net  Weight  5.5

250.C
Recommended Air System Socket . . . EIMAC SK-1400 series
Recommended Air Chimney EIMAC SK-1406
Operating Posit ion Axis vert ical,  base up or down
Maximum 0veral l  Dimensions :

Length ln; N.07 cm
In;  11.73 cm

Forced Air
l b ;  2 .5  kg

RADIO-FREOUENCY POWER AMPLI FI ER OR
OSCILLATOR
Class-C Telegraphy or  FM
(Key-down condi t ions)

ABSOLUTE [4AXIMUM RATINGS:

DC PI-ATE VOLTAGE
DC SCREEN VOLTAGE . .  .
DC PLATE CURRENT

TYPICAL OPERATION

Plate Voltage
Screen Voltage
Gr id  Vol tage
Plate Current .  .
Screen Currentl  .  .  .
G r i d  Cu r ren t l .  .
Peak RF Grid Voltagel .  .
Driving Power
Plate  Diss ipat ion
Plate Outprt Power

1.  Approx imate va lue.

5000
500

-280
1 . 9
250
1 0 0
385

39

7000
500

-300
1 . 9
230
1 0 0
405

41
1 900 2300
7600 1 1 ,000

Vdc
Vdc
Vdc
Adc

mAdc
mAdc

v
w
w
WPI-ATE DISSIPATION

SCREEN DISSIPATION
GRID  D ISS IPAT ION

TOOO VOLTS
l OOO VOLTS

2.0 AMPERES
3OOO WATTS

175 WATTS
50 WATTS

PLATE-MODULATED RAD I G FREOU ENCY
POWER A[4PI.IFIER
Class-C Telephony (Carr ier  Condi t ions un less noted)

ABSOLUTE MAXIMUM RATINGS:

DC PLATE VOLTAGE
DC SCREEN VOLTAGE

5000 voLTs

TYPICAL OPERATION

Plate Vol tage

Screen Voltage

Peak AF Screen Voltaoe

(For 10006 Modulat ion!  ' .  .  .  .

Gr id Vol tage .  .
Plate Current  .
S c r e e n C u r r e n t l . . .

Grid Current l .

Peak  RF Gr id  Vo l tage l  .  .

Gr id  Dr i v ing  Power l

Plate Dissipat ion
Plate Output Power

5000
500

Vdc

Vdc

4 1 5  v
-375 Vdc

1 .4  Adc
600
1 . 4

VOLTS
AMPERESDC PI-ATE CURRENT

PLATE DISSIPATION 2
SCREEN DISSIPATION
GRID  D ISS IPAT ION

2OOO WATTS
175 WATTS

50 WATTS

170  mAdc
68 mAdc

v

W
w
w

1 .
2 .

Approx ima te  va lue ,
Corresponds to 3000 watts at  100 % sine-wave mod.

455
31

1 250
5750

AUDIO-FREOUENCY AMPLTFIER OR MODULATOR
Class-AB

ABSOLUTE MAXIMUM RATTNGS (Per Tube)

DC PLATE VOLTAGE

TYPICAL OPERATIgIl  (Two Tubes), Class AB 1

Plate Vol tage

Screen Voltage

Gr id  Vo l tage l

Max-Signal  Plate Current

Zero-Signal  Plate Current

Max-signal  Screen Current2.  .  .  .
Zero-Signal Screen Current 4 . . .
Peak  AF  Dr i v ing  Vo l tage l ,2 .  .  .  .
Dr iv ing Power

5000 6000 Vdc
850 850 Vdc

-180 -200 Vdc

DC SCREEN VOLTAGE
DC PI-ATE CURRENT
PLATE DISSIPATION
S C R E E N  D I S S I P A T I O N
GRID  D ISS IPAT ION

Per Tube.
Approximate values.

3 . 6
1 . 0
170

0
1 5 5

0

6000 vottS
l OOO VOLTS

2.0 AMPERES
35OO WATTS

,I75 
WATTS

50 WATTS

3.1 Adc
0.7 Adc
120 mAdc

0 mAdc
1 7 5  v

O W' t .

2 .
Load Resistance, Plate-to.Plate 3000 4160
Max-Signal  P la te  Diss ipat ion 1  .  .  3300 3100
Max-Signal Plate Output Power . .  11,400 12,400

o
W
W
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RADIGFREOUENCY LINEAR AMPLIFIER
Class AB

ABSOLUTE MAXIMUM RATINGS:

DC PLATE VOLTAGE
DC SCREEN VOLTAGE . .  .
DC PLATE CURRENT
PI-ATE DISSIPATION
SCREEN DISSIPATION
G R I D  D I S S I P A T I O N

8169/4CX3000A

TYPICAL OPERATION Class AB1, Grid Driven

Plate Voltage
S c r e e n V o l t i g e : . .  . . : : :
Grid Voltage
Zero-Signal Plate Current
Single-Tone Plate Current
Single-Tone Screen Currentl  .  .  .
Two-Tone Plate Currentl .
Two-Tone Screen Current 1. . . .
Peak RF Grid Voltage I .  .
Driving Power
Peak Envelope Useful Output Powerl . . .
lntermodu lation Distortion Products

(without negative feedback) 3rd Order .
Sth Order .

7000 volTs
l OOO VOLTS

5000 Vdc
850 Vdc

-180 Vdc
0.5 Adc

1 .65  Adc
25 mAdc

1 . 1 0  A d c
20 mAdc

1 5 5  v
0 w

5300 w

140 pF
14.5 pF
1.40 pF

67.0 pF
14.5  pF
0.20 pF
-L27 Vdc

2 . 0
3500

175
s0

AMPERES
WATTS
WATTS
WATTS

-35 dB
-40 dB

)

1. Approximate values.

NOTE: TYPICAL OPERATION data are obtained from direct measurement or by catculat ion frorn publ ished character-
istic curves. Adjustrnent of the rf grid voltage to obtain the specified plate current at the specified bias,
screen and plate voltages is assurned. l f  tr is procedure is fol lor,ved, there wil l  b l i t t le variat ion in output
power when the tube is changed, even though there may be some variat ion in grid and screen current. The
grid andscreen currents which result when the desired plate current is obtained ire incidental and vary from
tube to tube. These current variations cause no difficutty so long as the circuit maintains the correct vott-
age in  the presence of  the var ia t ions in  cur rent .  In  the case of  C lass C Serv ice,  i f  g r id  b ias is  obta inedprincipally by means of a grid resistor' the resistor must be adjustable to obtain the required bias voltagewhen the correct rf  grid voltage is appl ied.

RANGE YALUES FOR EQUTPMENT DESIGN

Filament Current, at 9:0 volts

Min. Max.

39.5 43.5 A
Interelectrode Capacitance (groundd cathode) 1

Cout
L20

10.5

Interelectrode Capacitance (grounded grid) r

C o u t . . . . . .
a a a r a a a a a a a

Grid Voltage (Eb = 2000 Vdc; Ec2 = 250 Vdc;
adjust for I6 = 1000 mAdc)

s5.0
10.5

95

G r i d  C u t o f f  V o l t a g e ( E U =  4 0 0 0 V d c ;  E c 2 =  8 5 0  V d c ;  . . . . . . .  _ 3 1 0  V d c
adjust for 16 = 1.0 mAdc)

l ' capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In-dustries Association Standard RS-l gl

APPLICATION

M E C H A N T C A  L

MOUNTING - The 4CX3000A must be
w i t h  i t s  a x i s  v e r t i c a l .  T h e  b a s e  o f
may be down or up at the convenience of
cui t  designer.

SOCKETING -  The EIMAC sockets  type
SK-1400A and SK-1470A, have been d._,signed
especially for the base of the 4CX300.)A. The
SK-1400A has no contacts grounded to the socket
shell and has an integral screen grid lrypass
capacitor of 1800 pF, with a 1000 DCWV rating.

operated
the tube
the cir-' J



8169 /4CX3000A

The SK-1470A has no bypass capac i tor  and the
screen grid contacts are direct ly grounded to the
socket  she l l .

The use of recommended air-f low rates through
t h e s e  s o c k e t s  p r o v i d e s  e f  f e c t i v e  f o r c e d - a i r
coo l ing o f  the tube.  A i r  forced in to  the bot tom of
the socket  passes over  the tube termina ls  through
the Ai r  Chimney SK-1406,  and through the anode
coo l i ng  f i ns .

COOLING -  The maximum temperature ra t ing for
the externa l  sur faces of  the 4CX3000A is  250oC.
Suf f ic ient  forced-a i r  c i rcu la t ion must  be prov ided

to keep the temperature o f  the anode at  the base
of  the coo l ing f ins  and the temperature o f  the
ce ram ic /me ta l  sea l s  be low  250 "C .  A i r - f l ow  re -
qu i remen ts  t o  ma in ta in  sea l  t empera tu re  a t  200oC

in 40"C ambient  a i r  are  tabu la ted be iow ( for  oper-
a t i on  be low  30  megahe r t z ) .

p l a t e

D  i s s i p a t i o n  *

( W a t t s )

S E A  L E V E L 1  O , O O O  F E E T

A  i r  F l o w
( c F M l

Pressure

D r o p  ( l n .

o f  W a t e r )

A i r  F  l o w
( C  F M }

P r e s s u r e

D r o p  ( l n .

o f  W a t e r l

1 500
2500
3500

36.5
6 0
86

0.3
0 .8
1 . 6

53
88

r25

0.4
1 . 2
2 .3

* Since the power dissipated by the f i lament repre-
sents about 450 watts and since grid-plus-screen
dissipation can, under sqne condit ions, represent
another 225 watts, al lowance has been made in pre-
par ing th is  tabu la t ion for  an addi t iona l  675 wat ts
d i ss i pa t i on .

The b lower  se lected in  a  g iven appl icat ion

must  be capable  o f  supply ing the des i red a i r  f low
at  a  back pressure equal  to  the pressure drop

shown above plus any drop encountered in ducts
and f i l te rs .

At other alt i tudes and ambient temperatures

the f low rate must be modif ied to obtain equiva-
Ient cool in{. The f low rate and corresponding

pressure d i f ferent ia l  must  be determined ind i -

v i dua l l y  i n  such  cases ,  us ing  ra ted  max imum

t e m p e r a t u r e s  a s  t h e  c r i t e r i a  f o r  s a t i s f a c t o r y

coo l i ng .

E  L E C T R I C A L

FILAMENT OPERATION - The peak emission
a t  r a t e d  f i l a m e n t  v o l t a g e  o f  t h e  E I M A C
4CX3000A is  normal ly  many t imes the peak emis-

sion required for communication service. A small

decrease in f i lament temperature due to reduc-

t ion of f i lament voltage can increase the l i fe of

the 4CX3000A by a substant ia l  percentage.  I t
is  god pract ice to  determine the nominal  f i la -
ment  vo l tage for  a  par t icu lar  appl icat ion that  w i l l
not  a f fec t  the operat ion o f  the equipment .  Th is  is
done by measur ing some impor tant  parameter  o f
per formance such as p la te  cur rent ,  power  output ,
or  d is tor t ion whi le  f i lament  vo l tage is  reduced on
the 4CX3000A.  At  some po in t  in  f i lament  vo l tage

there wi l l  be a  not iceable  reduct ion in  p la te  cur -
rent ,  or  power  output ,  or  an increase in  d is tor t ion.
Operat ion may be at  a  f i lament  vo l tage s l ight ly
h igher  than that  po in t  a t  which per formance ap-
pears  to  deter iora te .  Th is  vo l tage should  be
m e a s u r e d  a t  t h e  s o c k e t  w i t h  a  1 %  m e t e r  a n d
pe r i od i ca l l y  checked  to  ma in ta in  p rope r  ope ra t i on .

GRID OPERATION -  The 4CX3000A gr id  has a
m a x i m u m  d i s s i p a t i o n  r a t i n g  o f  5 0  w a t t s .  P r e -

caut ions should  be observed to  avo id  exceeding

t h i s  r a t i n g .  T h e  g r i d  b i a s  a n d  d r i v i n g  p o w e r

shou ld  be  kep t  nea r  t he  va lues  shown  i n  t he
"Typica l  Operat ion"  sect ions o f  the data sheet

w h e n e v e r  p o s s i b l e .  T h e  m a x i m u m  g r i d  c i r c u i t

res is tance should  not  exceed 100,000 ohms per

tube.

SCREE/V OPERATION -  The power  d iss ipated
by the screen of the 4CX3000A must not exceed
175 wat ts .

Screen d iss ipat ion,  in  cases where there is  no
ac applied to the screen, is the simple product
of the screen voltage and the screen current. I f
the screen voltage is modulated, the screen dis-
s ipat ion wi l l  depend upon load ing,  dr iv ing power ,
and carr ier  screen vo l tage.

Screen d iss ipat ion is  l ike ly  to  r ise to  exces-

s ive va lues when the p la te  vo l tage,  b ias vo l tage,
o r  p l a te  l oad  a re  removed  w i t h  f i l amen t  and
s c r e e n  v o l t a g e s  a p p l i e d .  S u i t a b l e  p r o t e c t i v e

means must  be prov ided to  l imi t  the screen d is-
s i p a t i o n  t o  1 7 5  w a t t s  i n  t h e  e v e n t  o f  c i r c u i t

fa i lu re .

PLATE D ISS IPAT ION -  The  p la te -d i ss i pa t i on

rat ing for  the 4cx3000A is  3500 wat ts .  when i t
is  operated as a  p la te-modulated r f  ampl i f ie r ,
under  car r ier  condi t ions,  the maximum p la te  d is-
s ipat ion is  2000 wat ts .

F AA LT PROTECTION -  In  addi t ion to  normal
cool ing airf low interlock and plate and screen
over-current interlocks, i t  is good practice to
protect the tube from internal damage which could
result from occasional plate arcing at high plate

vo l tage.

1

,:.

"N
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In  a l l  cases some protect ive res is tance,  a t
least  one or  two ohms,  should  be used in  ser ies
with the tube anode to absorb power s u p p I y
s tored energy in  case a p la te  arc  should  occur .
Where s tored energy is  h igh,  i t  i s  recommended
that  some form of  e lect ron ic  crowbar  be used
which wi l l  d ischarge power  supply  capac i tors  in
as shor t  a  t ime as poss ib le  fo l lowing ind icat ion
of  s tar t  o f  a  p la te  arc .

H IGH VOLTAGE -  No rma l  ope ra t i ng  vo l t ages
u s e d  w i t h  t h e  4 C X 3 0 0 0 A  a r e  d e a d l y ,  a n d  t h e
equipment must be designed properly and opera-
t ing precaut ions must  be fo l lowed.  Des ign a l l
equ ipment  so that  no one can come in  contact
wi th  h igh vo l tages.  A l l  equ ipment  must  inc lude
safety  enc losures for  h igh-vo l tage c i rcu i ts  and
termina ls ,  w i th  in ter lock swi tches to  open pr i -
mary c i rcu i ts  o f  the power  supply  and to  d is-
charge h igh-vo l tage condensers  whenever  acc€ss
doors  are opened.  In ter lock swi tches must  not  be
bypassed or  "cheated"  

to  a l low operat ion wi th
access doors  open.  A lways remember  that  HIGH
VOLTAGE CAN KILL.

X-RAY RADIATION HAZARD - High vacuum tubes
operating at voltages higher than 15 kV produce pro-
gressively more dangerous x-ray radiation as the
voltage is increased. This tube, operating at its rated
voltages and currents, is a potential x-ray hazard.
Only limited shielding is afforded by the tube en-
velope.

Moreover, the x-ray radiation level may increase
significantly with aging and gradual deterioration,
due to leakage paths or emission characteristics as
they are effected by the high voltage. X-ray shielding
must be provided on all sides of a tube operating at
these voltages to provide adequate protection through-
out the tube's life. The amount of shielding required
will vary with tube usage and therefore is beyond
Varian's control.

Periodic checks on the x-ray level should be made and
the tube should never be operated without adequate
shielding in place. Lead glass attentuates x-rays and
is available for viewing windows. If there is any doubt
as to the adequacy of the shielding, an expert in this
field should be contacted to perform an x-ray survey of
the equipment.

Useful information on this subject can be found in
Reports 33 and 39 of the National Council on Radi-
at ion 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

Br69/4CX3000A

in order to better locate an equipment malfunction can
result in serious x-ray exposure.

The amount of x-ray radiation is dependent upon the
particular tube operating conditions. When tested per
EIATEPAC Publication #181, the maximum radiation
measured 12 inches from the tube surface is 31.b
R/Min.

I N T E R E L E C T R O D E  C A P A C I T A N C E  .  T h e
actua l  in terna l  in tere lect rode capac i tance of  a
tube is  in f luenced by many var iab les in  most
appl icat ions,  such as s t ray capac i tance to  the
chass is ,  capac i tance added by the socket  used,
s t ray capac i tance between tube termina ls ,  and

wir ing e f fec ts .  To cont ro l  the actua l  capac i tance
values wi th in  the tube,  as the key component
invo lved,  the indust ry  "na t t r "  t r4 i t i ta ry  Serv ices-
use a standard test procedure as described in
E l e c t r o n i c  I n d u s t r i e s  A s s o c i a t i o n  S t a n d a r d

RS-191.  Th is  requi res the use of  spec ia l ly  con-
s t ructed test  f ix tures which ef fec t ive ly  sh ie ld
a l l  ex terna l  tube leads f rom each other  and e l im-
i n a t e s  a n y  c a p a c i t a n c e  r e a d i n g  t o  " g r o u n d , , .

T h e  t e s t  i s  p e r f  o r m e d  o n  a  c o l d  t u b e .  O t h e r
f . a c t o r s  b e i n g  e q u a l ,  c o n t r o l l i n g  i n t e r n a l  t u b e
capac i tance in  th is  way normal ly  assures good
in terchangeabi l i ty  o f  tubes over  a  per iod o f  t ime,
even when the tube may be made by dif ferent
manufacturers .  The capac i tance va lues shown in
the manufacturer 's  technica l  data ,  or  tes t  spec i f i -
cat ions,  normal ly  are taken in  accordance wi th
S tanda rd  RS-191 .

The equipment designer is therefore cautioned
to make a l lowance for  the actua l  capac i tance
va lues  wh i ch  w i l l  ex i s t  i n  any  no rma l  app l i ca t i on .
Measurements  should  be taken wi th  the socket
and mount ing which represent  approx imate f ina l
layout  i f  capac i tance va lues are h igh ly  s ign i f i -
can t  i n  t he  des ign .

SPECIAL APPLICATION - if it is desired to operate
this tube under conditions widely different from
those listed here, write to CPI, Eimac Division, 301
Industrial Wuy, San Carlos CA 94070 for
information and recommendations.

' _ J
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OIM ENS ION AL OATA

0 tM
N C H  E S M L IMIT ERS

M I N . MAX. REF. M I N MAX. REI
A 4.560 46�?5 i l 5  82 l t 7  4 8

B o.860 o.890 2 t  84 22.61
3.O50 77.44

D 3.490 3.550 88.65 90.r7
E 2875 3. r25 73.O3 79 38
t- 5 875 6 r25 r49 23 r55.58
u 2600 7900 r93.O420066
H o.965 I oo5 ? 4 5 1 25 53
K o.-rco o730 t7 78 18 54
L o.430 o.4€o ro.92 I  t .68
M o.r60 o. r8o 4.o6 4.57
N oo tS o.025 o.46 o.64
P r.o50 r . r50 2667 2 9 ? l
R 39" 4 l 3 q o 4 1 "
S 89" 9 1 " 89" 9 l o
f o.485 t232
U |  557 r 567 39 55 39.80
V 4000 4. r?5 rol.60 r)6c}5

DO NOT @tlTACT

DO r.loT CCNTACT O.D.

CONTROL GRID

FILAMENT

TUBE BASE MUST ACCEFIT A GACE 
''{ITH

FOUR PI!{S ON TRLI'E POSITION 'JITI{IN

.0005 R I'IOUNTED IN A BASE PLATE

r/!" rurcr BY 3 1,/1" DrA. Erl.{Ac
cAcE No. cB 210b.
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GRID VOLTAGE _VOLTS
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