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The Eimac 4-125A is a power tetrode having a maximum plate dissipation
rating of i 25 watts, and is intended fci~ use as an amplifier, oscillator or
modulator. Due to its high power sensitivity, it will deliver relatively large
output with low dr iving power . The low grid -plate capacitance of the 4-125A
makes neutralization unnecessary in most cases, and simplif ies it in other
cases. The compact construction of th is tube permits its operation at full
input up to frequencies as high as 120 Me.

Cooling of the 4-125A is accomplished by radiation from the plate, which
operates at a visible red color at maximum dissipation, and by air circulat ion
through the base and around the envelope.

GEN ERAL CHARACTERISTICS

ELECTRICAL
Filament: Thoriated tungsten

Voltage
Current

~ Grid-Screen Amplification Factor (Average) -

Direct Interelectrode Capacitances (Average)
Grid -Plate (without shielding, base grounded) ­
Input
Output

Transconductance (i b = 50 ma., Eb=2500 v., Ec2=400 v.)

4-125A
(RMA 4D21)

POWER TETRODE

•
MODULATOR

OSCILLATOR
AMPLIFIER

5 .0 volts
6.5 amperes

5.9

0 .05 }-t}-tfd.
10.8 fL}-tfd.

3.1 , }-t}-tfd.

2450 }-tmhos

MECHANICAL
Base
Basing ­
Cool ing
Ma ximum Overall Dimensions :

Length
Diameter

Net Weight
Shipping Weight (Average)

- 5-pin metal shell, No . 5008 B
- RMA type 5BK

Radiation and forced a ir

- 5 .69 inches
- 2.72 inches

6.5 ounces
1.5 pounds

IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT THAN THOSE GIVEN UNDER
" T Y P IC A L OPERATION , " AND WHICH POSSIBLY EXCEED MAXIMUM RATINGS, WRITE EITEL.McCULLOUGH, I NC " FOR
INFORMATION AND R ECOMMENDATIONS.

( Effective 3·15 ·50) Copyr igh t, 1947 by Eitel -Mcfl ullou qh, Inc. ~ Ind ica te, c ha ng e from sheet da ted 4· 15·47
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RA D IO F REQUEN CY POWER AM P LI F IER A N D OSCILLATOR

C la ss -C Telegrap hy o r FM Telephony (Key-down cond itions, I tube )

HIGH-LEV EL MODULATED RADIO FREQUENCY AMP LI F IER

.C la ss-C Te le p h o n y (Carrier conditions unless otherwise specified, I lube)

M AXIM UM R ATI NG S

D-C PLATE VOLTAGE 1

D-C SCREEN VOLTAGE
D-C G RID VOLTAGE
D-C PLATE CURRENT

PLATE DISSIPAT ION ­
SCREEN DISSIPATION

GRID DISSIP ATION -

3000 MAX . VOLTS
400 MAX . VOLTS

-500 MAX . VOLTS

225 MA X. MA.
125 MA X. WATTS

20 MAX . WATTS
5 MAX. W ATTS

MAXIMUM R ATINGS

D-C PLATE VOLTAGE'
D-C SCREEN VOLTAGE
D-C GRID VOLTAGE
D-C PLATE CU RRENT

PLATE DISSIPATION ­
SC REEN DISSIPATION
GRID DISS IPAT ION -

TYPICAL O PERATION ( Frequencies below 120 Me. )

2500 MA X. VOLTS
400 MAX. VOLTS

-500 MAX. VOLTS
200 MA X. MA.

85 MAX . W ATTS
20 MAX. W ATTS
5 MAX. WATTS

TY PIC AL OPE RATION ( Fre q ue nci e s bel ow 120 Me . )
D-C Plale Voltage 2000 2500 volts

D-C Plate Voltage - 2000 2500 3000 volts D-C Screen Voltage 350 350 vol ts

D-C Screen Voltage 350 350 350 volts D-C Grid Voltage -220 -210 vol ts

D-C Grid Voltage - -100 -150 -150 volts D-C Plate Current 150 152 rna.

D-C Plate Current - 200 200 167 rna . D-C Screen Current 33 30 rna .

D-C Screen Current 50 40 30 rna . D-C Grid Current 10 9 rna .

D-C Grid Current 12 12 9 rna . Screen Dissipation 11.5 10.5 wa tts

Scre en Dissipation - 18 14 10.5 watts Grid Dissipation 1.6 1.4 watts
Grid Dissipation 1.6 2 1.2 watts Peak A-F Screen Vollage , 100% Modu lation 210 210 vo lts
Pe a k R-F Grid Input Voltage (approx.) 230 320 280 vol ts Pe a k R-F Grid Input Voltag e (approx.) 375 360 volts

Driving Power (app ro x.) ' 2 .8 3.8 2.5 wa t ts Driving Power (appro x.)' 3. 8 3.3 watt s
Plate Power Inpul 400 500 500 watts Pla te Powe r Input 300 380 wa tts

Plate Dissipation 125 125 125 watts Plate Dissipation 75 80 watts

Pla le Power Output 275 375 375 wa tts Plate Power Output 225 300 watts

A U DI O FREQUEN CY PO W ER AMP LI FI ER AN D MODULATO R

Class- AB, (Sinusoidal wa ve, t wo tubes unless otherwi se specified)

A U D IO FREQUENCY POWER AMPLIFIE R AN D M O D ULATOR

C la ss -A B, (Sinusoidal wav e , two t ub es unless otherwise sp ecified )

M AXIM UM RA TING S

D-C PLATE VOL TAGE

D-C SCREEN VOLTAGE
MAX-S IG N A L D-C PLATE CURRENT, PER TU8E
PLATE DISSIPATIO N, PER TUBE

SCREEN DISSIPATIO N, PER TUBE

3000 MAX. VOLTS
600 MAX. VOLTS

225 MA X. MA.
125 MAX . W ATTS
20 MAX . W ATTS

M AXIMU M R ATINGS

D-C PLATE VO LTAGE
D-C SCREEN VOLTAGE

MAX-S IG NA L D-C PLATE CUR RENT, PER TUBE
PLATE DISSIPATION, PER TUBE
SCREEN DISSIPATIO N , PER TUBE

3000 MA X. VOL TS
400 MA X. VOLTS
225 MAX. MA .
125 MA X. W ATTS
20 MA X. W ATTS

T YPIC AL OPER ATION

D-C Plate Voltage

D-C Screen Vo lt a g e

D-C Grid Voltage '

Zero- Sig na l D-C Plate Current

Max- Sig nal D-C Plate Cu rren t

Ze ro- Sig na l D_C Sc reen Current

Ma x-Sign a l D-C Scre en Current

Effective Load, Plate-to-Plate

Pea k A- F Grid Inp ut Vo lta g e (per
t ub e )

Dr iving Power

Max -Sig na l Pla t e Dissipation (per
tube)

Ma x-Sig na l Pla t e Powe r Outpul

Total Ha rmo nic Distortion

1500

600

-90

60

222

- 1.0

17

10,200

90

o

87.5

158

5

2000

600

-94

50

240

-0.5

6.4

13,400

94

o

125

230

2

2500

600

-96

50

232
-0.3

B.5

20,300

96
o

125

330

2.6

volts

volts

vo lts

rna.

rna .

rna .

rna .

ohm s

vo lts

wa tt

wa lt s

wa lts

per ct.

T YPIC A L OPER'ATlON

D-C Plale Vollage

D-C Screen Voliage
D-C Grid Vol lage
Zero-Signal D-C Plate Current

Max -Sig na l D-C Pla te Current
Ze ro -Sig na l D_C Screen Currenl
Ma x-Signal D-C Sc reen Current
Effe cti ve Load, Plale-Io -P late
Pe a k A- F G rid Input Vollage (per

t ub e) - •
Ma x-Sig na l Avg . Driving Pow e r (ap­

prox.)

Mex -Slq ne l Peak Dri ving Power

Max-Sig na l Plate Dissipation (per
tube)

Ma x-Sig na l Plate Pow er Outp ut
Tota l Ha rmo nic Distort ion

1500

350
-41
87

400
o

34
7200

14 1

2.5
5.2

125

350
2.5

2000
350
-45
72

300
o
5

13,600

105

1.4
3. 1

125

350
I

2500
350
-43

93
260

o
6

22,200

89

I
2.4

122
400
2.2

vol ts
vo lts
vo lts

rna .
rna.
rna .
rna .
ohms

vol ts

watts
watts

watts
wa tts
p e r ct.

1 Above 120 Me. t he maxim um plate vo ltage ratin g depends upon f re ­
quency see page 8.

Page Two

2 The effective g rid circ uit resist an ce fo r e ach tu be must not exceed
250,0 00 o hms.

3 Driving powe r inc reas es above 70 Mc. See Pag e Eig ht .



APPLICATION

MECHANICAL

Mounting-The 4-125A must be mou nted vertically, bas e
up or base down. Th e socket m ust provide clearance for
t he glass ti p-off which extends through the center of the
base. The metal base shell sho uld be grounded by m eans
of sui t a ble spring fingers. A flexible connecting strap
should be provided between the plate terminal and the
external plat e circuit. Th e socket must not apply ex ces­
sive lateral pressure against t he base pins. Th e tube must
be protec ted from severe vibration and shock.

Cooling-Adequate cooling must be provided for the se als
and envelope of the 4-125A. In continuous-service appli­
cations, the t em pera t ure of the plate seal, as measured
on the top of t he plate cap, should not exceed 170 · C.
A relatively slow m ovement of air past t he t ube is suf­
ficient to prevent seal t emperatures in excess of maximum
at frequencies below 30 Me. At fr equencies above 30 Mc.,
radio-frequency losses in the leads and enve lope con­
tribute t o seal and envelope heating, a nd special attention
should be giv en to cooling. A small fan or centrifugal
blower directed toward the upper portion of t he envelop e
will usua lly provide sufficient circu lation for cooling at
frequencies above 30 Mc., however.

In intermittent-service applications where the "on"
t ime does not ex ceed a t ot a l of fiv e minutes in any ten­
minute period, plate seal temperatures as high as 220 ·
C. are permissible. When the ambient temperature does
not exceed 30 0 C. it will not ordinarily be ne cessary to
provide forced coo ling to hold the temperature below t h is
maximum at fr equencies below 30 Mc., provided t hat a
heat-dissipating plate connector is used, and the tube is
so located that normal circulation of a ir past t he envelope
is not im pe de d .

Provision must be made for circulation of air through
t he base of the tube. W here shielding or socket design
makes it impossible to allow free circulation of air through
the base, it will be necessary to apply for ced- ai r cooling
to the stem structure. An air flow of two cubic feet per
minute through the base will be sufficient for stem
cooling.

ELECTRICAL

Filament Voltage-For maximum tube life the filament
voltage, as measured directly at the filament pins, should
be the rated value of 5.0 volts. Unavoidable variations in
filament vo ltage must be kept within the range from
4.75 to 5.25 volts.
Bias Voltage-D-c bias vol tage for the 4-125A should not
exceed 500 volts. If grid-leak bi as is used, suitable pro­
tective means must be provid ed to prevent excessive
plate or screen dissipation in the ev ent of loss of excita­
tion.

Screen Voltage-The d-e screen voltage for the 4-125A
sh ould not exceed 400 volts, except for class-Als . audio
op eration .

Plate Voltage-The plate-supply voltage for t he 4-125A
should not exc eed 3000 vol ts for frequenci es below 120
Me. The maximum permissible plate voltage is less than

300 0 vo lts a bove 120 Me., as shown by t he graph on
pag e 8.

Gr id Dissipation-Grid dissipation for the 4-125A should
not be allowed to exceed five watt s. Grid diss ipation may
be calcu lat ed from t he following ex pression :

P g=ecmplc
where P. =Grid dissipation,

eemp = Pea k positive grid voltage, and
Ie= D-c grid cu r ren t.

ecmp m ay be measured by m eans of a suitable peak
voltmet er connected between filament and grid'.
Screen Dissipation-The power dissipated by the screen
of the 4-125A must not exceed 20 watts. Screen dissipa­
tion is likely t o r ise to excessive values when the plate
voltage, bias voltag e or plate load a re removed with fila ­
ment and screen vo ltages applied. Suit able protective
m eans must be provid ed to limit screen dissipation to 20
wat ts in t he even t of circ u it failure.

Plate . Dissipation-Under n orm al operating condit ions,
t he plate dissipation of the 4-125A should no t be allowed
to exceed 125 watts in unmodulat ed applications.

In h igh-level-m odulat ed amplifier applications, the
m aximum allowable carrier-condition plate dissipation is
85 watts . Th e plat e dissipation will rise to 125 watts
under 100% sinusoidal modulation.

Plate dissipat ion in excess of the maximum rating is
permissible for short periods of time, su ch as during
tuning procedures .

OPERATION

Class-C Telegraphy or FM Telephony-The 4-125 A may.
be operat ed as a class-C t elegraph or FM telephone am­
plifi er wit ho ut neu t rali za tion up to 100 Me. if reasonable
precautions are taken t o prevent coupling between input
and output circ u it s ex ternal to the tube. A grounded
m et allic plat e on which the sock et may be mounted a nd
to wh ich suit able connect ors m ay be attached to ground
t he t ube bas e shell provides an effect ive isolating shield
between grid and plate circ u it s. In single-ended circuits,
pla te , gr id , filament and scr een by-pass capacitors should
be r eturned through t he short es t possible leads t o a com ­
mon chassis point. In push-pull applicat ions the filament
a nd screen term inals of each t ube should be by -passed
t o a com mo n chassis point by t he shortest possible leads,
an d sho rt, heavy lead s should be used to interconnect
t he scr eens and filaments of the two tubes . Care should
be taken to prevent leakage of radio-frequen cy ener gy to
lead s entering the am plifie r, to prevent gr id -plate cou ­
pling bet ween these leads external t o t he amplifier.

Above 100 Mc., or at lower fre quencie s if shielding is
inade quate, it is necessary t o n eu tralize t he 4-125A in
ordinary a pplications.

Where sh ielding is ad equate, the feed-back at Irequen­
cie s above 100 Me. is due principally to screen-lead­
inductance effec ts, and it becomes necessary t o introduce

3 Fo r su itabl e peak v.t .v .rn, ci rcui ts se e , for instance, " Va cuum Tub e
Ratings," Eimac News , Janu ar y. 1945. This a rti cl e is av a ila b le in re print
for m o n req uest .

Page Three
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in-phas e voltage from the plate circuit in to t he gr id cir­
cu it . This can be done byaddirig capacit ance .between
plate and gr id ex ter nal t o the tube. Ordinarily, a small
metal tab approximately %-inch sq ua re connect ed to the
gri d t erminal and located adjacent to t he enve lope op­
posite the plate will suffi ce for n eu tralizat ion . Means
should be provided for adjusting the spacing between
t he neutra lizing capacit or plate a nd the envelope, but
care must be t aken t o prevent the neutralizing plate from
touching t he enve lope . An alterna tive n eutralization
sch eme is illustrat ed in the diagram below . In this circuit
feed-ba ck is elim inated by series-tuning the scr een to
ground with a small capacit or . The socket screen t er ­
m inals should be strapped together, as shown on the dia-

us e of silver-plated lin ea r t a nk-circ ui t elements is rec­
ommended at frequencies above 100 Mc.

Conve n t ional capacit ance -shor t ened qu arter-wave lin­
ea r grid tank circuits having a calculated Zo of 160 ohms
or less m a y be us ed wit h t he 4-125 A up to 175 Mc. Above
175 Me, linear grid t ank circu it s employing a "capacit or" ­
type shor t ing bar, as illustrated in the di agram below,
may be us ed . Th e capacit or , C" may consist of two silve r ­
plated brass plates on e inch square wi th a piece of .010­
inch mi ca or polystyrene as insulation.
Clas s-C AM Telephony-The r-f circuit consider at ions dis­
cussed above under Class-C Telegraphy: or FM Telephony
al so apply. to amplitude-modulated ope ration of the
4-1 25A. When the 4-125A is used as a elass-C high-level -

soon

+ EBB

Typica l circuit arrangement useful for fr eq uencies above .
175 Me .

modulated amplifier, modulation should ' be applie d , to
both plate and screen. Modulation voltage for the screen
may be obtained from a separate winding on the modula­
tion transformer , by supplying the screen voltage vi a a
series dropping re sis to r from t he unmodulated plate sup­
ply , or by the use of an audio-fr equency reactor in the
posit ive screen-supply lead~ When screen modulation .is
obtained by eit her the series-resistor or the ~udio-rellCtor
method, the audio-frequency 'va r ia t ions in screen' cur ­
r ent which r esult from va riat ions in plate vo lt age as the

' plat e is modulated automaticall y give the r equired screen
modulation. Where a r eactor is used, it ' should .h ave a
rat ed inductance of not less than 10 henries divided by. the
number of tubes in the modulated amplifier an d a maxi­
mum cu rrent r at ing of t wo or three times t he operating
doc screen current. To prevent phase shift between the
screen and plate modulation voltages at high a udio fre­
quencies, the screen by-pass ca pa cit or should 'be no larger
than necessary for adeq uate r -f by-passing. Whe~e screen
voltage is ob t a ined from a separate winding on 'th~ ~()du­

lation transformer, t he screen wi nding should be designed
. to deliverthe peak screen modulation voltage giv en in the
typical operating data on page 1:I '

Scree n-t uning neu t ra lizati o n circuit for use above 100 Me .
G is a small sp lit -stator ca pacit or.

C ( ) = .640,000 ap prox.
Ull f d f2 (Me .) ,

gram', by the shortest possible lead, and the leads from
the scr een terminal to the ca pacit or , C, and from the
ca pac itor to ground should be made as short. as possible.
All connections to the screen terminals should be made
to the center of the strap between the t erminals, in order
to equalize the current in the two scr een leads an d pre­
vent ove rheating one of them. Th e value for C given un­
de r the diagram presupposes the use of the shortest pos­
'sible leads.

At fr equencies below 100 Mc. , and where shielding is
inadequate, ordinary neutralization systems may be us ed .
With reasonably effe ct ive shieldin g, however , neutraliza­
tion should not be required below 100 Mc.

The driving power a nd power output under typical
operating conditions, with maximum , output and plate
voltage , are shown on page 8. The power output shown is
the actual plate power delivered by the tube; the power

, delivered t o the load will depen d upon the effi ciency of the
plate t ank and output coupling system. Thedri ving power
is lik ewise the 'driving power required ' by the tube (in-

, eludes bias loss). Th e driver output power should exceed
the driving power requirement by a sufficient m argin to
allow for coupling -circ uit losses. These losses will not
ordinarily amount to more than '30 or 40 per .cent of the
driving power, except at frequencie s above 150 Me, The

Page Four

C ,- See above .
C f- Neutra lizing Cd paci tor.
C ,- .001 uld .
C ,- 100 uuld .

L ,- 3 / 811 dia . co ppe r spaced ,
l it center-ta -cen ter, 611 long .

L ,- 7 / 8" die. brass , silver plated ,
spaced IYz" center-to-cente r,
14" long ,

I
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m en t. A small amount of additional driver output should
be provided to allow for los ses in the coupling trans­
form er .

The power output figur es given in the tabulated data
refer to the total power output from the amplifier tubes.
The useful power output will be from 5 to 15 per cent
less t han the figures shown, due to losses in t he output
transformer.

For h igh -level mo dula ted service, t he use of par t ial
grid -leak bias is recom mended. Any by-pass capacitors
placed across the grid-leak resistance shou ld h ave a re­
actance a t the hi gh est m od ulation frequency eq ual to at
least twice the grid-leak resistance.
Class-All, and Class-All, Au dio-Two 4-125A's m ay be
used in a push-pu ll circu it to give re latively high audio
output power at low dist or tion. Maximum ratings and
typical operating conditions for class-Afh and olass-Als,
audio operation are given in t he tabulated data.

When type 4-125A t ubes are used as class-Ali . or
cla ss-Als, audio amplifiers at 1500 plate vo lts, under the
conditions given under "T ypical Op eration, " t he screen
vo ltage must be obtained fr om a source having reasonably
good regulation, to prevent variations in screen voltage
from zero-s ignal to maximum-signal conditions. The use
of vo ltage regulator t ubes in a standard circuit will pro­
vide adequate regulation . The variation in screen current
at plate volt ages of 2000 a nd above is low enough so t hat
any screen power supply having a no rmal order of regu­
la ti on will se rve. The dri ver plate supply makes a con­
venient source of scr een vo ltage u nder t hese conditions.

Grid bi as vo ltage for class-All, serv ice m ay be ob­
tained from batteries or fr om a small fixed- bi as supply .
When a bias supply is used, t he d oc re sistance of t he bi as
source should not · exceed 250 .oh ms . Under class-Als,
conditions t he effective gr id -circu it res ist ance for each
t ube shou ld not exceed 250,000 ohms.

The peak dr ivin g power figu res give n in t he class-All,
tabulated data are inc luded t o m ake poss ib le an accurate
determination of the requ ired driver output power. The
driving amplifier must be capable of su pplying t he peak
driving power without distortion. The driver stage shou ld ,
t herefore, be capable of providing a n undistorted aver ­
age output equal t o half t he peak driving power require-

-1 r 3 60 +.005 DIA. -,010 '
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COMPONENTS FOR TYPICAL CIRCUITS
(Diagrams, Page 6)

Lpl - Cpl - Tank circuit a p propriat e for operat ing frequency;
Q= 12. Capacitor plate spacing = .200".

Lp, - C p, - Tank circu it ' ap propriate for operating freque ncy;
Q = 12. Capacito r plate spacing = .200" .

Lp, - C p , - Tank circuit appropriate fo r op erating frequency;
Q= 12. Ca pacitor plate spacing= .375".

L",- C p , - Ta nk circuit a ppropriat e for operating frequen cy;
Q = 12. Capacitor plate spacing = .375" .

Lg , - C g , - Tuned circuit appropriate for operatin g fre quency.

Lg , - C g, - Tuned circuit ·ap propriat e, for operating frequency.

C, - .002-ufd., 500-v. mica

C, - .002-ufd. , 5000-v. mica

C, - .001. llfd ., 2500-v. mica

C, - 16-ufd., 450-v. electrolytic

C,:.... IO-ufd., ) 5-v.', e lectr<;>lytic

R, - 7000 ohms, 5 watts

R, - 70,000 ohms, 100 watts

R, - 3500 ohms, 5 watts

R, - 35,000 ohms, 200 watts

R5 - 560 ohms, I watt

R6 - 25,000 ohms, 2 watts

R, - 1500 ohms, 5 watts

RFC, - 2.5-mhy., 125-ma. r-f choke

T, ':"'" 200-watt mod ulati on transformer ; ratio pri. t o sec . a pprox.
I: I ; pr i. impedance = 16,200 ohms, sec . impeda nce = 16,500
ohms.

.T, - 5-watt driver t ransformer; ra tio pri. to 112 sec . ap prox. 1.1: I.

T, - 400-watt ·modulation 'transforme'r; rat io pri . ' to . sec . ap prox,
2.7 :1; pri. impeda nce =22,200 ohms ,' sec . impeda nce = 8300
ohms.
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SH IELD I

I
I
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I
I

E CC2

D.C. SCREEN VOLTS
350 11_.40 MA .
3 $0 Y., 30 MA.

RFC z

I
I
I
I
I
I
I
I
I
~

c , :

E••
D.C. PLAT E VOL TS
250 0 V_. 2 00 M A .

3 0 00 Y., 16 7 M A .

Eccr
D.C. GR ID VO LTS

- 15 0 II.• 2 4 M".
- 150 Y., 18 MA .

E CC2

D.C. SCREEN VOLTS
35 0 V. 80 MA..

3 50 Yo.60 M".

Po
DRIVING PO WE R

7. 6 W""TTS
5.0 WATTS

RFCz

Typical radio-frequency power amplifier cir cuit, Class-C
t e leg ra phy, 500 watts input.

Typical radio-frequency power amplifier circuit, Class-C
te legraphy, 1000 watts input.
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S H IEL Dl

OUTPV1

W

I
I
I_ __ _ _ _ _ _ _ _ --1

R.

I
I
I
I
IL _

I
S Hl eL O'

I
IR ,

+ 3 00 11
Oow""

- 2 5 V. ....~ v ,.eA ..... + 2.~ V.

te2M...
M A X .

FR O...
DR IV[ R

.3.3W"TTS

Typical high-level-modulated r-f amplifie r circuit, with modulator
and driver stages, 380 watt5 plate input.

Typical high-level-modulated r-f amplifier circuit, with modulato r
and dr iver stages, 750 wat ts pla t e input.

SEE PRECEDING PAGE FOR LIST OF COMPONENTS
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