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P The Eimoc 4-125A is o radial-beam power tetrode intended for use as an amplifier, oscillator,
or modulator. It has @ maximum plate-dissipation rating of 125 watts and & maximum plote-voltage
rating of 3000 volts ot frequencies up to 120 Me.

The low grid-plate capacitance of this tetrode together with its low driving-power requirement
allows considerable simplification of the astociated circuit and driver stage.

Coocling is by radiation from the plate ond by eir circulation through the bose and cround
the envelope.

The 4-1254 in closs-C r-f sarvice will deliver up to 375 watts plote power output with 2.5 walls
driving power, Two 4-125A's in class-B modulater service will deliver up to 400 wats maximum-
5ignq| pawer outpul with 1.2 watts nominal driving power.

GENERAL CHARACTERISTICS

ELECTRICAL
Filament: Thoricted Tungiten
Voltage . E - - - - - = : . . - - . 5.0 volis
Current . - - - - - . . - - - - - - - - 6.3 amperes
Grid-Screan Amplificotion Factor {Averagel - . - - . . - - 59
Direct Interelectrade Capacitances [Averagel
Grid-Plate - - E - . - . . = . - . : . - 0.05 pufd
Input - - 5 . e - = % = = . =] - . . - 10.8 pufd
Dutput . - . & - = . = = . B % = 3.0 uufd
Transconductance (ls = 50 ma., Eh = 2500V, Bz = 400V - - - . . . - 2450 umhos
® Highest Frequency for Maximum Ratings - - - : - - - - - - 120 Me

P MECHANICAL

Bawe - a z i & - < : = % = = = = - " . . . . - - - . = S.pin metal shell
Basing . . = & = = - - - F: . - - - v - & = . . . - - 2 4 See oulline drawing
Socket - . - - - + ) 3 = . : e - - E. F. Johnson Co. socket Mo, 122-275, Nationol Co, Mo, HX-100, or equivalent
Mounting Pasition - - - . - - - S W e L e & & e . , - - - Vertical, base down or up
Caoling - - - - R < = - - - - - - - - . - - - - - - Radiation and ferced i
Recommended Heat-Dissipating Plote Connector - - . - - - - - - - - - - - E - . = Eimoc HR-6
Maoximum Over-all Dimensions;

Length - - - - = - - . - - - s - - - = . . - - - = 5.49 inches

Diameter - - - - - - - - - = . - - - . . . . - - - - - - 2.75 inches
Met Waight 3 : - - - - - - I = - - - . = & = - - - = # - - - - 4.5 ounces
Shipping Weight [Averagel - - : - - - - L% = . . - - - - . - - - - - - 1.5 pounds

Mote: Typical operotion data are based on condilions of adjusting 1o o specified plate current, moinfoining fixed conditions of grid biay, screen vollage, ond ref grid valtage.
It will be found that if this procedurs is followed, there will be little voriation in power output between lubei even though there moy be some variations in grid ond screen
currents. Whers grid bias is obtained principally by means of @ grid resittor, to contral plate curreni [t i necessary to make the resistor adjustahle.

RADIO-FREQUENCY POWER AMPLIFIER TN AT s ae T W
C:C Plate Yollage - 20 2500 0 wolt
AND OSCILLATOR D.C Sceesn Volloge = - - s 150 350 350 volts
Cian-C Telegraphy or FM Talaghony (Key down conditions, 1 tubel gE ﬁ'il"" "’C“"“'Eltr = ':lg‘z -'I.‘ig :g:? Vol
. ate urren . . L ] - o ald ma
MAKIMUM RATINGS Prnemtana: £ L2 ; i 19 i il
D-C PLATE VOLTAGE' - . . ; 2 - - J000 maAX, VOLTS Sereen Dissipotion - e . 18 4 0.5 waltts
D-C SCREEM VOLTAGE . . - - a = . ADD MAX. VOLTS Grid Dissipation - - 5 s = 1.4 2 1.2 watty
D-C GRID VOLTAGE - - == = =500 MAX, VOLTS Peok R-F Grid Inpul Vollage {appros.) - - 230 370 780 volt
D-C PLATE CURRENT . . . - . - - 285 MAX. MA Driving Power lopprox - 2.8 3.8 2.5 wally
FLATE DISSIFATION S s 125 MAX. WATTS Plote Power npet =« = -« - - 400 S00 500 watfs
SCREEM DISSIPATION . - - - 21 MAX, WATTS Plate Dissipation - - . . - 125 125 125 walty
GRID DISSIPATION Hoaw m W . 5 OMAX. WATTS Flote Fawer Output SOOI TR U 75 ars ars watts
B
HIGH-LEVEL MODULATED RADIO-FREQUENCY IYRCAL OFRATION (roqsrcis balow 10MS)
5 late Vollage - - . - - - - o] waliy
AMPLIFIER D€ Screen Voltage = ¥ . - . 350 350 walts
i . sl diti e had 1 iy 0-C Grid ¥oltage - - - . - . - = =220 -210 valls
Class-C Telaphany [Carrier conditiont vnlen atherwite specifiad, | luba| B.C Piate Current - ) : . i . : i 150 182 ke
MAXIMUM RATINGS O-C Sereen Currant » z " % 2 X a z 33 a0 e
D-C PLATE ¥OLTAGE' - . . x . . S - 2500 MaAX. WOLTS D-C Grid Current . - - + - . . 10 ® ma
B.C SCREEN WOLTAGE - - - = = = 400 MAX, VOLTS éc'_"ﬂu__ﬂiluinm*or' s B om & moEm x5 e Iréﬁ 1?3 wa::l
na a5l potion . - r * b . - . " ‘walfs
b-C GRID YOLTAGE - - - = = - ==+ <300 MAX YOLTS Paak A-F Screen Voltage, | 009 Modulotion E 210 10 vt
D:C FLATE CURRENT . - . - B - - 200 MAK MA Faok B-F Grid lnput '\-'oli!aga japprex.] « . . - 75 3:.5 volty
FLATE DISSIPATION : s E . o, 16 B MAX, WATTS Driving Power lapprex®- - - ] - - '.E'.S . waolty
wer | - - . . - - - - Q
OB DESIATION. ~ o o o o v e e s DB MRRWARS  potwledsched™ STe - e o Bow - HR HE el
GRID DISSIPATION - - E = = = ¥ - = = 5 MAK WATTS Plate Power Output . - . . - - - 225 ang watts
.II[FE‘%'C‘IIFE l:?e;g;sl;cm sﬂezl\da'.‘:é;'q::;-'l.‘r‘gal MeClloush . 'Ab-ou:‘ 120 Mc the maximum plate voltage rating depznds upon fregquency
ective 1-3- L opwright by Eitel. ulloush, Inc. .. Jee page



AUDIO-FREQUENCY POWER AMPLIFIER
AND MODULATOR

Class- Ay,

MAXIMUM RATINGS

D-C PLATE VOLTAGE - - - - - - = = = 3000 MAX VOLTS
D-C SCREEN VOLTAGE - - - - - s . = B00 MAX. VOLTS
MAX-SIGNAL D-C PLATE CURRENT, PER TUBE - . - - 273 MAXK MA

PLATE DISSIPATION, PER TUBE - - == == 125 MAN, WATTS
SCREEM DISSIPATION, PER TUBE - - = e = W e 20 MAX. WATTS

AUDIO-FREQUENCY POWER AMPLIFIER
AND MODULATOR

Class-ABj.

MAXIMUM RATINGS

D-C PLATE VOLTAGE - - =« « < « = . = 3000 MAX. Y¥OLTS
D-C SCREEM VOLTAGE - - - s == - 400 MAX, YOLTS
MAX-SIGMAL D-C PLATE CURRENT, PER TUBf s === 225 MAX, MA

PLATE DISSIPATION, PER TUBE - - - . == 125 MAX, WATTS
SCREEW DISSIPATION, PER TUBE - - S R 20 MAN. WATTS

A"
4-125A

14221}

TYPICAL OPERATION |Sinusoidal wave, twa tubes unless otherwise specified]

D-C Plate Voltage - - - - - 1500 2000 2500 volts
0-C Scraen Volloge - s == 600 400 &00 walts
D-C Grid Voltage?! - - - - . 90 -¥4 04 welts
fero:Signal D-C Plate Currant S &0 50 50 ma
Mazx-Signal D-C Plate Current . - 222 240 237 ma
Lera-Signal D-C Seraen Corrent - - =10 .5 =0.3 ma
Max-Signal D-C Screen Corvent = - 17 6.4 8.5 ma
Effective Load, Plate-to-Flate - = - 13,200 13,400 20,300 ohmi
Peak, A:F Grid Input vuhug. 1p.¢ fube) 90 4 ¥é volts
Driving Power -« v} ] 0 wakl
Maox-Signal Plate D.mpulueﬁ Ipn! rub-l B7.5 125 125 waltts
Max-Signal Plate Power Qutput - - 158 230 330 walis
Total Harmonie Distartion - = . 5 2 2.4 par et

TYPICAL OPERATIONM [Sinisaidal wave, two tubes unless otherwie specifisd]

D-C Plote Volloge - - = =« = = 1500 2000 2500 walti
D-C Sereen \I'nllaua - & - - - 350 150 350 voits
D-C Grid Velta - - - - -41 —45 =43 walt
Tero-Signal D- Plur- Cumml < i E 87 72 73 ma
Max-Signal O-C Plate Current - - - 400 300 260 ma
Jero-Signal D-C Sereen Cwrrent - - - (4] o 0 ma
Man-Signal D-C Screen Curremt - - - 34 5 & ma
Effoctive Load, Plate-fo-Plate =+« - 7200 13,400 22,200 ahms
Peak A-F Grid Input Voltage [per tubej . P4l 105 By wilts
Max-Signal Avg. Driving Power [opprex.] - .5 1.4 1 walls
Mox-Signal Peak Driving Power - - = 5.2 3.1 2.4 walts
Max-Signal Plote Dissipation |per tube) - 125 125 122 walts
Mex-Slgnal Plote Power Output - - . isg 350 400 walths
Total Harmonic Distortion - - - . 2.5 1 i3 per cf

* The effective arid circuit resistance for each tube must not cxceed 290,000 chems.
! Difiving power Increases above 70 Me. See page 4.

IF IT |5 DESIRED TO OPERATE THIS TUBE UMDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER "TYPICAL OPERATION,” POSSIBLY EXCEEDING THE MAXIMUM
RATINGS GIVEM FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS.

APPLICATION

MECHANICAL

P> Mounting—The 4-125A must be mounted vertically, bose down or base up.

The socket must be constructed so as to allow on unimpeded flow of air through
the holes in the base of the tube and must also provide clearance for the gloss
tip-off which extends from the center of the base. The tube should be mounted
obove the chassis deck to allow free circulation of air in the monner shown
in the mounting diagram below. The above requirements are met by the
E. F. Johnson Co. socket Mo, 122.275, the Mational Co. socket Mo, HX-100,
or o similor socket.

A fexible connecting strap should be provided between the HR-4 Heat
DHssipating Plate Connector on the plate terminal and the external circuit,
The tube must be protected from severe vibration and shock.

IJIE

4-125A mounting providing base cooling, shielding ond isolation
of output ond input compariments.

Cooling—Adeguate tooling must be provided for the seals and
envelope of the 4-125A. In continuous-service applications, the
temperature of the plate seal, as measured on the top of the
plate cap, should not exceed 170" C. A relalively slow movemant of
air post the tube is sufficient fo prevent seal lemperatures in excess of maxi-
mum at frequencies below 30 Mc. At frequencies above 30 Mc, radio-fre-
quency losses in the leads and envelope contribute to seal and envelope
heating, ond special aottenfion should be given fo cocling. A small fan or
centrifugal blower directed toward the upper portion of the envelope will
usually provide sufficient cireulation for coaling at frequencies above 30 Mc,
however.

P indicates change from sheet dated 3.15.50

Page Two

In intermittent-service applications where the “on” fime does not exceed
a total of five minutes in any ten-minute pericd, plate seal lemperatures os
high as 220° C, are permissible. When the ambient tamperature does nol
exceed 30° C. it will not ordinarily be necessary to provide forced cooling
to hold the temperature below this moximum of frequencies below 30 M,
provided that a heat-dissipoting plate connector is used, and the tube is so
located that narmal circulation of air past the envelope is not impeded.

Provision must ba made for circulation of air through the base
of the tube. Where shielding or socket design makes it impossible 1o ollow
free circulation of air through the bese, it will be necessary to apply forced-air
cooling to the stem structure. An air flow of two cuble foet per minute through
the bose will be sufficient for stem coeling,

ELECTRICAL

Filament Voltoge—For maximum fube life the filament voltage, as meas-
ured directly ot the filament pins, should be the rated value of 5.0 volts.
Unavoidable variations in filoment voltoge must be kepl within the range from
4.75 1o 5.25 volts.

Blas Voltage—D-¢ bios volloge for the 4-125A should not excaed 500
volts, If grid-leak bias is used, suitable profective means must be provided
to prevent excessive plate ar screen dissipation in the event of loss of excitation.

Sereen Voltoge—The d-c screen voltage for the 4-125A should not exceed
400 volts, except for closs-ABy audio operation.

Plate Voltage—The plate-supply vollage for the 4-125A should not exceed
3000 voits for frequencies below 120 Mc. The maximum permissible plate
valtege is less than 3000 velts abeve 120 Mc, as shown by the graph on
page 4,

Grid Dissipation— Grid dissipotion for the 4-123A should not be ollowed
to exceed flve watty, Grid dissipation may be caleulated frem the following
&Xpression:

Fq =] e:mp'r
where Pq= Grid dissipotion,
acmp = Peck positive grid vollage, and

lg = D-c grid current.

€emp may be measured by meons of o svitable peak voltmeter connected
between filament and grid?.

Screen Dissipation—The power dissipaled by the screen of the 4.125A
must not excead 20 walts, Screen dissipation is likely to rise 1o excessive volues
when the plate voltage, bias voltoge or plate lood are removed with filament
and screen voltoges applied. Svitable protective means must be provided to
limit screen dissipation to 20 watts in the event of circuit failure.

4 For sultable peak vitvom. gircuits see, for instance, “Wacuum Tube Ratings,”' Elmac
Mews, January, 1945, This article is available in reprint form on request



Plate Dissipation—Under normal eperating conditians, the plate dissipo-
tion of the 4-125A should not be allowed to exceed | 25 watts in unmodulated
applications.

In high-level-medulated omplifier applications, the moximum allowable
carrier-condition plate dissipatien is B3 watts. The plate disipation will rise
1o 125 watts under 100% sinuscidal madulotion,

Plate dissipotion in excess of the maximum rating is permissible for short
periods of time, such os during tuning procedures.

OPERATION

Class-C Telegraphy or FM Telephony—The 4-125A moy be operated
a3 a class-C telegroph or FM relephone amplifier without nevtralization vp to
about 30 Me. if recionoble precautions are taken to preven! caupling betweean
input ond sutput cireuits external to the tube. A greunded metallic plote en
which the socket may be mounted os shown in the mounfing diagrom on page
two provides an effective isoloting shield between grid ond plate circwils. In
single-ended circults, plate, grid, filoment and icreen by-poss capocilors
should be returned throogh the shartest possible feads to o comman chassis
point. In push-pull applications the filament and sereen terminals of each tube
shovld be by-pessed 19 o commen chassis point by the shorfest possible leads,
and short, heavy leads should be used fo interconnect the screens and fila-
ments of the two fubes, Care should be faken to prevent leckage of radio-
frequency energy to leads entering the amplifier, 1o prevent grid-plate
coupling between these leads external to the amplifier.

Where shielding is odequate, the feed-back ot frequencies above 100
M. is due principally to screen-lead-inducionce effects, and it bacomes neces-
sary fo introduce in-phose voltage from the plote circuil into the grid circuif.
This can be done by odding copacitunce between plate and grid external
1o the tube, Ordinarily, o small melal tab approximalely Y-inch square con-
nected to the grid terminel and located adjacent to the envelope opposite
the plate will suffice for neutralization, Meons should be provided for adjust-
ing the spacing between the neutralizing capocitor plate ond the envelope,
but cars must be token to prevent the nautrelizing plate from touching the
envelope, An allernative neutralization scheme is illustrated in the diogrem
below, In this circuit fesd-back & eliminated by seriss-tuning the screan to
ground with o small capaciter. The socket sereen terminals should be strapped
tagether, o1 shown on the diagram, by the shortest possible lead, ond the
{=ads from the screen terminal to the capaciter, C, ond from the capecitor fo
ground should be made os short os possible. All connections to fhe screen
terminaols should be mode 19 the center of the strap belween the terminals,
in arder to equalize the current in the two screen leods and pravent over-
heating one of them. The volue for € given under the diagrom presupposes
the use of the shortest possible leads.

Al frequencies below 100 Me. ordinary neutralization systems may be used.
With reasonobly effective shielding, however, neutralization should not be
required below chout 30 Mc.

The driving power ond power output under typicel operating conditions,
with maximum output and plate voltage, ore shown on page 4, The power
output shown is the octual plate power deliverad by the tube; the power
delivered 1o the load will depend upen the efficiency of the plate tank and
autput coupling system, The driving power is likewise the driving power re-
guired by the tube (includes bias loss). The driver output power should exceed
the driving power requirement by a sufficient margin to allow for coupling-
circuit losses. These losses will not ordingrily ameunt to mere than 30 or 40
per cent of the driving power, except af frequencies above 150 Mc. The use
of silver-plated linear tank-circuil elements is recommended at frequencies
above 100 Mc.

Conventional capacitonce-shortenad quarter-wave linear grid lank circuits
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having a colculated I, of 160 ohms or less moy be vied with the 4.1254
up to 175 Me. Above 175 Me. linear grid tank cireuits employing o “copacitor -
type sharting bar, as illestrated in the dicgram below, may be used. The
copaocitor, C1, moy consist of two silver-plated bross plotes one inch square
with o piece of .010-inch mica or polystyrene os insulafion

Cluss-C AM Telephony—The r-f circuit considerotions discussed obove
vnder Closs=-C Telegrophy or FM Telephony also epply 1o amplitude-modu-
loted operation of the 4-125A, When the 4.125A is wed a3 a class-C high-
level-modulated omplifier, modulation should be applied to both plate and
sereen. Modulation voltage for the screen moy be obtained from o seporate
winding on the medulation transformer, by supplying the screen voltage vio o
series drapping resister from the unmoduleted plate supply, or by the use
of an audio-frequency reactor in the positive screen-supply lead. When screen
modulation is oblained by either the series-resislor or the audio-reoctor
method, the oudio-frequency variations In screen current which result from
varigtions in plote voltage os the plate is moduloted avtematically give the
required screen modulation. Where o reactor is used, it should hove o roted
inductance of nof less than 10 henries divided by the number of tubes in the
modulated amplifier and o moximum current rating of two or three times the
operating d-c screen current. To prevent phose shift batween the screan and
plate modulation voltages at high avdio frequencies, the screen by-pasi
capacitor should be ne larger than necessary for adequate r-f by-possing
Where screen vollage is ablained from o separate winding on the modulation
transformer, the screen winding showld be designed to deliver the peak screen
modulation voltage given in the typical opergting data on page 1.

For high-lavel madulated service, the use of partial grid-leak bias is racom-
mended. Any by-pass capocitors ploced ocross the grid-leak resistence should
have o reactance at the highest modulotion frequency equal to at leest twice
the grid-leak resistance.,

Closs-AB) and Class-AB; Audlo—Two 4-125A's may be used in a push-
pull cireuit to give relatively high audio cwiput power ot low distortion. Maoxi-
mum ratings and typical operating condilions for class-AB: and closs-AB2
oudio operation are given in the tobulated dato.

When type 4-125A tubes are uied as class-ABy or closs-AB7 audio ampli-
fiers ot 1500 plate volts, under the conditions given under "Typical Opero.
fien,” the screen vollage must be oblained from o source hoving recsonably
good regulation, to prevent variations in screen vollage from zerc-signal o
maximum-signal conditions. The use of valtage reguletor tubes in o stondard
circuit will provide odequate regulotion. The vaorialion in screen current ol
plote voltoges of 2000 and above is low enough so that any screen power
supply hoving o normal order of regulation will serve. The driver plate swpply
mokes a convenient source of screen volloge under these conditians,

Grid bics voltage for clasi-ABj service may be oblained from balteries
or from o smell fxed-bias supply, When a bias wpply s uvsed, the d-c
resistonce of the bios source should not exceed 250 ohms. Under class-AB)
conditions the effective grid-circuit resistance for each tube should not exceed
250,000 ohms,

The peck driving power figures given in the class-AB? tabuloted dato are
included o moke possible on accurate determinalion of the required driver
cutput power, The driving omplifier must, be copable of supplying the peak
driving power without distartion. The driver stage should, tharafare, be cap.
oble of providing on undisterted average output equal 1o half the peak
driving power requirement, A small amount of additional driver sutput should
be provided to allow for losses in the coupling transformer,

The power output figures given in the labulated data refer 1o the fotal
power output from the amplifier tubes. The useful power sutput will be from
5 to 15 per cent less than the fAgures shown, due 1o losses in the outpu!
transformer.

TELEE

+Lem

Sereen-luning reutralization circuit for use above 100 Me.
C is a small split-stetor capacitor,

640,000

‘:{n#fd] - P '4 e

+ GPProx,

Typical circuit arrangement weful for frequencies above.
175 Me,

C1—5ee above. Li—%" dia. copper spoced,
C7—Mewtralizing capaciter. 1" center-to-center, 8" long.
C3—.00 1 ufd. Lz—7%4" dia. brass, silver plated,
Ca—100uufd spaced 12" cantar-to-center,

14" long.
Page Thiree
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COMPONENTS FOR TYPICAL CIRCUITS
({Diagrams, Page 5]

Lp1-Cp1—Tank cireuit appropriate for operating frequency; @ 12,
Copacitor plate spacing =,200",

Lp2-Cpz—Tark circuit appropricte for opercting frequency; Q@ =12,
Copacitor plate spacing=.200",

Lp3-Cp3—Tank circuit oppropriate for operoting frequency; @=112.
Capacitor plate spacing =.375".

Lpa-Ca4—Tank circuit appropriate for operating frequancy; Q=12
Capaotitar plate spacing =.375"

Lg1-Cg1—Tuned circuit appropriate for aperating frequency.

Lg2-Cgz—Tuned circuit appropriote for operaling frequency.

C1=—.002-ufd., 500-¥, mica

Ca—.002-ufd., 5000-v. mica

C3—.001-pfd,, 2500-v. mica

Ci—14-ufd,, 450-v. electrolytic

C5—10-ufd., 25-v, electrolytic

R1— 7000 ohms, 5 watts

Rz—70,000 ohms, 100 watts

R3—3500 ohms, 5 watts

R4—35,000 ohms, 200 watts

R5— 540 chms, 1 walt

Rs— 25,000 ohms, 2 walts

R7—1500 ohms, 5 watls

< Ir-"ll DIA.PC. RFCy1—2.5-mhy., 125-ma. r-f choke
RFCz—|-mhy., 500-ma. r-f choke
T1—10-watt driver transformer; ratio pri. to Y2 sec. opprox. 2:1.
T2—200-watt medulation transformer; ratie pri. fo sec. opprox. 1:1;
pri. impedanca= 16,200 ohms, sec. impedance = 16,500 ohms.
5 PINS (13 T3— S-watt driver transformar; retio pri. to V2 sec. approx. 1.1:1.
188 2003 DIA, lopu T4— 400.watt modulotion transformer; ratio pri. to sec. approx. 2.7:1;
pri. impedance= 22,200 ohms, sac. impedonce = 8300 ohms.
4000 ¢
| [ [T ] ]
[ CLASS-C TELEGRAPHY |
3000 Y T
E 2500 CLASS-C TELEPHONY
)
g EIMAC 4-1254 \
2000 MAXIMUM RATED PLATE VOLTAGE h
VERSUS FREQUENGY \
. - 1 o -]
Ll
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; 400 POWER OUTPUT
&
2 aco N
[
3
e \
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