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VACUUM PUMP & GAUGE
TYPE PRICE

HV-l 125.00

Pump Oil - Qt. 5.00

100lG 22.50

Heat Dissipating Connectors
TYPE PRICE TYPE PRICE

HR-l .60 HR-6 .80

HR-2 .60 HR-7 1.60

HR-3 .60 HR-8 1.60

HR-4 .80 HR-9 3.00

HR-5 .80

AIR SYSTEM SOCKETS
TYPE PRICE

4-400A/4000 16.00

4-400A/4006 6.00

4- 1000A/4000 22.50

4- 1000A/4006 7.50

4X150A/4000 ·~/8 r.

12.00VS-2

VACUUM CAPACITORS
TYPE PRICE TYPE PRICE

VC6-20 13.50 VC50-20 22.00

VC6-32 15.50 VC50-32 25.00
. , '

VC12-20 15.00 VVC60-20 60.00

VC12-32 18.00 VVC2-60-20 ' 134.00

VC25-20 18.00 VVC4-60-20 258.00

VC25-32 21.00

VACUUM TUBES
TUBE TYPE PRICE TUBE TYPE PRICE

2-01C 13.75 25T 8.00

2-25A ]0.00 35T 9.50

2-50A 12.50 35TG 10.00

2-150D 17.50 75TH 12.00

2-240A 60.00 75TL 12.00

2-2000A 195.00 100R 13.50

2C39 33.00 100TH 16.50

2C39A 33.00 100TL 16.50

3C24 8.00 152TH 26.00

3Wl0000A3 870.00 152TL 26.00

3X2500A3 180.00 250TH 30.00

3X2500F3 180.00 250TL 30.00

3X12500A3 875.00 250R 20.00

4-65A 14.50 253 18.50

4-125A 27.50 304TH 55.00

4-250A 37.50 304TL · 55.00

4-400A 55.00 450TH 70.00

4-1000A 120.00 450TL 70.00

4E27A/5-125B 32.50 592/3-200A3 27.50

4Xl00A 48.00 750TL 125.00

4X150A 48.00 866A 1.95

4X150G 54.00 872A 8.20

4X500A 110.00 1000T 125.00

4X500F 85.00 1500T 200.00

KY21A 12.00 2000T 250.00

RX21A 8.00

All PRICES SUBJECT TO CHANGE WITHOUT NOTICE Print ed in U.S,A . 1-37627
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4 -6 5A 65 3000 150 5 400 10 6.0 3.5 5 0.08 8.0 2.1 4000 4.25 2.3 1 14.50 HR6
4X l 00A ' 100 1000 250 2 300 15 6.0 2.8 4.5 0 .02 14.1 4.7 12,000 2.87 1.64 48. 00
4"1 25A 125 3000 225 5 400 20 5.0 6 .5 6 .2 0 .05 10.8 3.1 2450 5.69 2 87 27.50 HR6
4X150A' 150 1000 250 2 300 15 6.0 2.8 4.5 0 .02 14.1 4.7 12,000 2.47 1.64 4 8 .00
4-250A 250 4000 350 5 600 35 5.0 14.5 5.1 0 .12 12.7 4.5 4000 6.38 3.56 37.50 HR6
4-400A 400 4000 350 5 600 35 5.0 14.5 5.1 0 .12 12.5 .4.7 4000 6.38 3.56 55 .00 HR6
4 X500A ' 500 4000 350 10 500 30 5.0 13.5 6.2 0.05 12.8 5.6 5200 4.75 2.63 110.00
4X 500F ' 500 4000 350 10 500 30 5.0 12.2 6.2 0.05 11.1 3.7 5200 5.38 2.75 85 .00
4-1000A 1000 6000 700 25 1000 75 7.5 2 1 7.2 0.24 27.2 7.6 10,000 9.5 5.12 120.00 HR8
25T 25 2000 75 7 6.3 3.0 24 1.5 2.7 0.3 2500 4.38 1.43 8.00 HRI
3C 24 25 2000 75 8 6.3 3.0 23 1.5 1.7 0.3 2500 4.38 1.43 8.00 HRI HRI
35 T 50 2000 ISO 15 5.0 4.0 39 1.8 4.1 0 .3 2850 5.5 1.81 9.50 HR3
35 TG 50 2000 150 15 5.0 4.0 39 1.8 2.5 0.4 2850 5.75 1.81 10,00 HR3 HR3
75 T H 75 3000 225 16 5.0 6.25 20 2.3 2.7 0 .3 4 150 7.25 2.81 12,00 HR3 HR2
75TL 75 3000 225 13 5.0 6.25 12 2.4 2.6 0.4 3350 7.25 2.8 1 12.00 HR3 HR2
2C3 9 ' 100 1000 l OOt 3 6.3 1.1 100 1.9 6.5 0.03 17,000 2.75 1.26 33 .00
100TH 100 3000 225 20 5.0 6.3 40 2.0 2.9 0.4 5500 7.75 3.19 16,50 HR6
100TL 100 3000 225 15 5.0 6 .3 14 2.0 2.3 0.4 2300 7.75 3.19 16.50 HR6
152T H 150 3000 450 30 5 or 10 12.5 or 6.2 20 4.8 5.7 0.8 8300 7.63 3.0 26.00 HR5
152TL 150 3000 450 25 5 or 10 12.5 or 6.2 12 4.4 4.5 0.7 7150 7.63 3.0 26.00 HR5
250T H 250 4000 350 40 5.0 10.5 37 2.9 5.0 0.7 6650 10.13 3.81 30 .00 HR6
250TL 250 4000 350 35 5.0 10.5 14 3.1 3.7 0.7 2650 10.13 3.8 1 30.00 HR6
304TH 300 3000 900 60 5 or 10 25 or 12.5 20 10.2 13.5 0.7 16,700 7.63 3.56 55.00 HR7
304TL 300 3000 900 50 5 or 10 25 or 12.5 12 9.1 8.5 0.6 16,700 7.63 3.56 55.00 HR7
450TH 450 6000 600 80 7.5 12.0 38 5.0 8.8 0 .8 6650 12.63 5.13 70.00 HR8
4 50TL 450 6000 600 65 7.5 12.0 18 5.2 7.3 0.9 6060 12.63 5.13 70.00 HR8

750TL 750 10,000 1000 100 7.5 21.0 15 5.8 8.5 1.2 3500 17.0 7.13 125.00 HR8
1000T 1000 7,500 750 80 7.5 17.0 35 5.1 9.3 0.5 9050 12.63 5.13 125 ,00 HR9

1500T 1500 8,000 1250 125 7.5 24.0 24 7.2 9.9 1.5 10,000 17.0 7.13 200.00 HR8
2000T 2000 8,000 1750 150 10.0 25.0 23 8.5 12.7 1.7 11,000 17.75 8.13 250.00 HR8
3X2500A3 ' 2500 6,000 2000 150 7.5 48 20 20 48 1.2 20,000 9.0 4.16 180.00
3 X2500f3 ' 2500 6,000 2000 150 \ 7.5 48 20 20 48 1.2 20,000 9.0 4.16 180,00
3X 12500A3 ' 12.500 6,000 8000 600 7.5 192 20 95 240 5 80,000 9.5 11.06 875.00
3 X20000A3 ' 20,000 6,000 12,000 900 7.5 20 120,000 10.0 12.5 1275.00'

866A
18661

Filament Voltage
Fila men t Cu rrent
Pea k Inver se Voltage
Pea k Plate Cu rrent
Average Pla te Cu rren t

Price

HV-l Diffusion Pump
An ai r-cooled, o il diffusio n type,

va cuum pump. Ult imate vacuum,
4xl Q. mm of m ercu ry. Speed
(withou t bcff le l opprox. 67 li

ters I seconds .
100 IG, Ionization Gau ge

An e lectron ic vac uum pre ssure
gauge. Filament volta ge 3 .5 to

7.5 volts .
Eima c Pum p Oil A

RX21A
IRX211

$22.50

872A
18721

5.0
7.5 amp .
10,000

5.0 0mp.
1.25 0mp.

$8.20.'

VC50 -20 VC6·32
SO-mmf 6-mmf
20-KV 32-KV

KY21 A
IKY211

(Grid Contro l)

2-01C

5.3
0.4

1000
0.0 10

lOO·R 2.150D 250·R
I I52-RAI

5.0 5.0 5.0
65 13.0 105

40,000 30,000 60,000

$12.00
Sing le pole double throw switc h with in ~

h igh vacu u m adap table fo r h igh voltage switc h .
ing . Con tac t spacing .0 15". Switch will han·
dle R-f potentials as high as 20 Kv. In DC
swit ching will ha nd le app roximately 1.5 A mps
at 5 Kv.



Air-system
Sockets

HR, Heat
Dissipating
Connectors

'OOR

3X20000A3

Vacuum Switch



ALASKA
Anchorage

Alaska Radio Suppl y, Inc .
Box 2279

Fairb a nks
Yukon Radio Supply '
6SS·6th Ave .
P. O . Box 1385

ALABAM A
Birmingha m

Ack Radi o Sup ply Co.
220S-3rd Ave . N.

J a mes W . C lar y Co .
2024 No rt h 4t h Ave .

For b e s Distri b utin g C o .
2600 3rd Av e . S.

Mobile
Harr is Suppl y C o .
10 N . Wa te r St .
PO Box 1009

Mont gomery
Nol in -McI nnis, Inc.
205 C o mm e rc e 51.
PO Box 2229

So ut heaste rn Rad io Parts Co .
210 N . C o urt St .

ARIZONA
Phoen ix

Rad io Pa rt s of Arizo na
36 West Mad iso n St .

Rad io Specialti es &
A p p lia nc e Co rp.
40 1 W. J a ckson 51.

Tucson
El l iott Elect ron ics
4 18 N. 4t h Ave .

ARKANSAS
Blytheville

Blythev ille Rad io Supp ly
112 So uth First St .

Ft. Smith
W ise Ra di o Supply
100 1 To wso n St .

Little Rock
Ca rl to n Whol esal e Rad io , Inc .
109 W . 9th 51.

So ut hern Rad io Sup p ly
1419 Ma in 51.

Texarka na
Lav end er Radio Supp ly Co.
PO Box 596

CALIFORN IA
Bakersfie ld

Vall ey Rad io Sup p ly
716 Bak er St.

Burba nk
Va lle y Electronic Supply Co.
1302 W. Ma gno lia Blvd.

Fresno
A rb uck le Radi o Mfg . Co .
2330 Kern St.

Glenda le
Ha g erty Rad io Supply
6826 San Fer nando Road

Los An geles
Henry Radio
11240 West O lympic

Kier ulff & Company
820 West O lymp ic Blvd.

Radio Prod ucts Sa le s Co.
1501 South H ill

Radio Specialties Co.
1956 So. Fig ueroa St .

Rad io Tel evisio n Su pply Co.
341 W . 18th St .

Shell ey Rad io Co .
200B Westwood Blvd.

Long Beach
Fred S. Dean Co.
969 Ame rican Ave.

Larry Lynd e Rad io Supply C o.
B53 Pine Ave .

Scott Radio Suppl y
266 Alam itos Ave .

Modest o
Ja ck Wa rre n W ho lesa le
Rad io Suppl y
907 Yosemite Blvd.

Oakland
w . D. Brill Co .
198 10th St.

Electric Supp ly Co.
149 . 12th St .

Pasad ena

P759la~~lo;audt l~t.Co .
Electron ic Su pp ly Corp .
150 W . G ree n St .

Sacramento
E. M. Kem p Co.
1115 R Stree t

Sa c ra m ento Elec. Su p pl y Co.
1219 " 5" St.

Santa Ana
Rad io & Te levision Equip me nt Co .
207 Oak St .

Sa nt a Barbara
C ha nne l Radi o Supply C o .
434 State St .

Sa n Bernardino
Electro nic Eq ui p men t Dist ributors
1123 W . Base Line e r "L" 51.

Inla nd Elect ro nic Supp ly
843 Co lto n Ave.

San Diego
Electronic Equipmen t Dist ributors
1228-2nd Ave.

W este rn Rad io & Tel evisio n
Supply Co.
1415 Ind ia St.

San Francisco
Associ a t ed Ra dio Dist ributors
1251 Folso m St .

San Fra nci sco Rad io Sup p ly Co.
1284 Ma rket St .

Za c k Rad io Supp ly Co.
1426 Ma rket St .

San Jose
Fran k O ueme nt Inc .
161 W. San Fernando St .

Stockton
B. J . DeJ a rnatt Wh o lesa le Co.
515 N. Hunter St .

COLORADO
C olorad o Springs

Murr ay Radio C o .
502 W . Colorado Ave.

Denver
Inter -St a t e Radio & Supply Co.
1639 Tremont Place

Radio Products Sales Co.
1237 . 16th St.

L. B. Wa lker Radio Co.
854 Broadway

Pue blo
L. B. Wa lke r Rad io Co.
218 W. 8t h St .

CONN ECTICUT
Bridgeport

Hairy & Yo ung , Inc.
1700 Ma in St.

Ha rtf ord
Hairy & You ng , lnc .
203 A nn St.

R. G . Sceli Co .
317 Asy lum St.

New Brita in

United Radi o Suppl y Co .
47-53 East Main St.

New Haven
Thom as H . Brown Co.
15·25 W hit ing St.

Congress Radi o C o.
207 Cong ress Ave .

Ha tr y & Yo ung , Inc .
77 Bro a d wa y

New London
Ha tr y & Youn g o f
Ne w Lond on Inc .
428 Ban k St reet

Stamford
Hcf rv & Yo ung Inc .
97 Main St .

Stamfo rd Rad io Su p p ly
562 At lantic St .

W at e rbu ry
The Bond Rad io Sup p ly
439 W . Ma in St .

Hatry & You ng , Inc.
89 Ch erry 51.

DELAWARE
Wilmington

Alm o Rad io
6t h & Orange St .

Ra d io Electric Service Co.
4t h & Ta t nall St .

FLOR IDA
Jacksonville

Kinka d e Rad io Suppl y
1402 La ura St .

Thurow Distr ibutors , Inc .
15 . 17 E. C hurch St.

Lakeland
Rad io Accessor ies C o.
1050 S. Flo rida Av e .

Miami
Electron ic Sup p ly C o .
6 1 N. E. 9t h St .

Thurow Distrib utors . Inc.
420 So uth West 8t h St .

Orlando
H emrn on d -M orq e n, In c.
9 So ut h Terr y St .
PO Box 3 162

Thuro w Distributors, In c.
131 S. Court St .

Pensacola
Gu lf Electric Sup p ly
115 E. Gr egory 51.

St. Pet er sburg
Cooper Radio C o .
648 Second Av e ., So .

W e lc h Rad io Sup p ly
408 - 9th St. s.

Tallahassee
Thurow Distributors , Inc .
739 Mon roe St .

Tampa
Kinkade Radio Suppl y
402 W. Fo rt une St.

West Palm Beach
Thurow Distr ibu to rs, Inc .
509 C lematis St .

GEORGIA
At lant a

C o ncord Radio Corp.
265 Peachtree St .

So ut heastern Rad io Parts Co.
442 W. Peechtree St . N. W.

Sp e cialty Dist ributing C o.
957 Wa verly Way N. E.

The Yancey Co., Inc .
340 W. Peacht re e St . N. W.

Augusta
Spec ialty Distributing Co .
644 Reyno ld s 51.

Albany
Speci alty Distr ibuting C o.
104 Pine Av e .

C olumbus
Rad io Sa les & Se rvice Co.
1326 First Ave .

Ma con
Specia lty Distri bu tin g C o .
519 A rch St .

Savannah
Sou t heast ern Radi o Pa rts C o .
38 Mo ntgo mer y St .

Spe c ia lt y Distr ibuting Co.
223 E. Bro ugh ton St .

HONOLULU, T. H .
Rad io W ho lesa le & Sup ply Co .
817 A lak ea St .
P. O . Box 3768

IDAHO
Boise

C rad d o c k's Rad io Supp ly
1522 State St .

ILLINOIS
Ch icago

Allied Rad io Co r po ra t ion
833 W . J a ck so n Blvd.

Ch ica go Rad io A p p a ra t us
C o., Jne
4 15 So. Dea rborn St .

C onco rd Rad io Co rp .
90 1 W . J ac kso n Blvd .

Green Mill Rad io Sup pl y
145 W est Ill t h St .

Lukko Sa les Corp .
5024 Irvin g Park Rd .

New ark Electr ic Co.
323 West Mad iso n St.

W a lke r J im ieso n
311 So . Weste rn Ave .

Peor ia
Kla us Ra d io & Elect ric Co.
707 Ma in St .

Quincy
Coope r Su pply Co.
935 Ma in St .

Rockford
H & H Electro nic Supply, Inc .
510 Kishwa uke e St .

Ar t A. Johnson Sa les & Se rv ice
1117 C ha rles St .

Mid- West Asso c ia ted Distr ib uto rs
506 W a lnut St .

Rock Islan d
Iri -Cit v Rad io Su p pl y
1919 Fourth A ve .

Spr ingfield
Ha ro ld Bruce
120 N. 1st St.

Wilson Supply C o .
108 W . J efferson St .

INDIANA
Anderson

Seyberts Rad io Supply
1331 Mai n St .

Angola
La kel a nd Ra d io Supply
525 So uth West St.

Evansville
Wesco Rad io Parts
428·430 Pe nnsylven ie St.

EIMAC TUBES ARE THE COUNTERSIGN OF DEPENDABILITY IN ANY ELECTRONIC EQUIPMENT
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Fort W ayn e
Pem bleton La borato ries
236 East Co lumbia @ Ba rr 51.

Pro te ct ive Electri c Supply
130 W . Co lum b ia St.

Warren Rad io Company
720 S. C lin to n St .

G ary
C osmopolitan Rad io
524 W a shing to n 51.

Indi a napoli s
Ra d io Distr ib ut ing Co.
1013 N . C a pitol Ave.

Va n Sick le Radio Su p p ly Co.
102 S. Pe nns ylvani a 51.

Kokomo
G eorg e 's Rad io & A ppl ia nces
125 N. Buckeye 51.

Lafayette
H o lme s Radi o Supply C o ., Inc .
217 Ma in 51.

La fa ye tt e Ra di o Supp ly
408 E. North 51.

Muncie
Rad io Supp ly of Mu nc ie
108 N. Walnut St.

Standard Rad io Parts Co . , Inc.
718 South Wa lnu t 51.

Pe ru
Cli ngarnan Rad io
8 14 W . Main 51.

South Bend
Radi o Distri bu ting Co.
Monroe & C arro ll Sts .

Terre Haute
A rcher & Eving e r
1348 Wabash Ave.

Terr e Ha ut e Radi o
501 Oh io St .

IOWA
C edar Rapi ds

Gifford Brown 1nco
106-108 First s-; S. W .

C ouncil Bluffs
World Rad io La b o ra to rie s, Inc .
744 West Bro a d wa y

Des Moines
G iffo rd Brown, l nc,
1216 G ra nd Ave .

Radi o Trade Supply C o.
1224 G rand A ve.

Dubuque
Bee Distr ibuting C o.
498 N. Grand view A ve.

O ttumwa
Radi o Tra d e Supply Co .
115 W. 2nd St .

Siou x City
Dukes Radi o Co.
209 . I I Sixth St.

~fts~v;~~~ ~ ~.dio Co.

Waterloo
Farnswort h Ra d io & Televisi o n
623 J e ffers on St.

Ra v-Me c Ra di o Supply
613 Wate r 51.

KANSAS
Pit ts burg

Pittsburg Ra d io Sup p ly
212 5. Broadwa y
Bo x 434

Topeka
Acme Ra di o Su ppl y
5 16 Q uincy St.

J o hn A. C astel ow C o . Inc .
125 Kansas Ave .

The O vert on Electric C o . Inc.
522 J a c kson St .

W ic hita
Ama teur Radi o Equi p . Co .. Inc.
1215 East Do ugla s

1nte rsta te Distri b ut o rs, In c .
1236 Ea st Do ugl as

Radio Supply Co.
1125 . 27 E. Dou gl a s

KENTUCKY
Lexington

Elect ro nic Dist ribu tor s
134 W est 3rd St.
PO Box 55

Ke ntu c ky Red ic Supply
35 1 W . Short St .

Ra di o Equipment C o .
4BO 5kai n St.

Louisville
P. I. Burks & Co ., Inc .
9 11 W est Broadway

Univer sal Rad io Supply C o .
533 S. 7t h St.

LOUISIANA
Alexandria

Centra l Radio Supply Co.
509 Mo nroe St.
PO Box 1688

Bat on Rouge
Ele ct roni c Suppl y Co .
175 1·5 3 N. 21st 51.
P. O . Bo x 1671

Lake Provi dence
F. H , Sc hne id e r & Son s, Inc.

Monroe
H al e & McNei l

New O rlea ns
Radio Parts, Inc .
807 Howard Ave .

Shu ler Supply Co.
415 Dryades St.

Southern Radio Suppl y C o.
1900 Tulane Ave .

Shreveport
Inte r-sta t e Electr ic C o . of
Shrevepo rt, Inc.

Koe lemay Sales Co.
220 C rockett St .

MAINE
Aubu rn

Rad io Su pply C o . Inc.
28 Cross 51.

Bangor
Radi o Service Laborator y
76 Exc han g e 51.

Port lan d
Maine Elect ron ic Suppl y C or p.
13 De er St .
Rad io Se rvice La bo ra to ry
45 A Free 51.

MAR YLAND
Baltimore

Henry O. Be rma n C o.
12 E. Lom b ard 51.

Kenn-Elle rt Electro nics Inc .
9 Sou th H o ward St.

Rad io Electric Se rvice Co.
3 No rth H owa rd St .

Who le sa le Rad io Parts C o ., Inc .
311 West Balti mo re 51.

Cumberland
Zim merman Wh o lesalers
301 Bal t im o re A ve .

Hagerstown
Zim merman Wholesalers
114 E. Wa shingto n St .

Salisbury
Sta nda rd Elect ro nics Supply Co.
Ocea n C ity Roa d

MA SSACH USETTS
Bost on

De Ma m b ro Rad io Sup pl y . Co .
11I1 Commonwea lth A ve .
Hat ry & You ng , Inc .
42 . 44 Cornhil l
A . W . Ma yer C o.
895 Boylston St .
Ra dio Shack C orp.
167 W a sh ingto n St .
Radi o Wire Te levisio n, lnc ,
110 Fede ra l St .

Brockton
W a re Radi o Supply Co.
9 13 Center St .

Cambridge
The Ea st er n Co .
620 Memoria l Drive

Holyoke
O a kes Electrical Supply C o .
271 A p p le to n St .
Sp ring fiel d Radi o Co .
93 H ig h St.

Lawrence
H a tr y & Young , Inc .
639 Esse x Sf.

New Bedford
C . E. Beckman C o .
I I C ommercial 51.

Pittsfie ld
Pittsfie ld Radi o Co.
44 W est St .

Sp ring fi eld
T. F. C ushing
349 Worthi ng ton St .
Riga Electric al Co rp .
376 Wort hing ton St.
Sp ringf ield Radio C o .
405 Dwig ht St.

W or cester
Radio Electro nics Seles Co.
46 C hand ler St .
Radio Ma int a inan ce Supply Co.
19-25 Centr a l St .

MICH IGAN
Ann Arbor

Wedemeyer Elect ro nic Sup p ly Co.
2 15 N. Fou rth A ve .

Bay Ci ty
Kind e Dist rib ut ing C o.
504 W a sh ingto n Ave .

Battle C reek
Elect ro nic Suppl y C o .
185 W. Mic hcigan A ve .

Detroit
M. N. Duff y & C o .
2040 Gra nd River Ave .
Rad io Electron ic Sup pl y Co.
1112 W a rren Ave. W est
Radio Speci al ti es Co.
456 C he rlotte A ve .

Flint
Lifse v Distr ibuti ng Co.
730 N . Sag inaw 51.

Shand Rad io Specia lti es
203 W . Kearsley St.

Gra nd Rapids
Rad io Ele ct ro nic Sup p ly Co.
443 S. Divisio n

Jackson
Fulton Radio Supp ly C o .
265 W. Cort la nd 51.

Kalamazoo
Ralph M. Ralst on C o .
20 1 N. Par k St .

Lan sing
Wede meyer Electro nic Supply Co.
2005 E. Michiga n Ave .

Lar ium
, No rt hwest Radio

Muskeg on
Ind ustri a l Ele ct ric Supp ly Co.
1839 Peck St .

Pont iac
Electron ic Supp ly C o .
248 E. Pike St .

MINNESOTA
Duluth

Lew Bo nn C o m pa ny
228 E. Super ior St .
Northwest Radi o
109 E. First St.

Minneapol is
Lew Bon n Comp any
1211 La Sa lle Av e.
Nor th west Radi o & Electronic

Su p p ly
52 So . 12t h 51.
Star k Ra d io Su p pl y C o .
71 S. Twe lfl h St .

St. Paul
Lew Bo nn C o.
141 - 147 West Se ven t h 51.
H all Ele ctric
386 Mi nn es ot a St .
North wes t Radio & Electr oni c

Su p p ly Co.
194 W. 4t h 51.

MISSISSIPPI
G reenville

The Goye r Supply C o.
Radio Part s Dept.

Jackson
Ellingto n Radi o , Inc .
816 So ut h Ga llat in 51.

MISSO URI

But ler
Hen ry Radi o
21 1 North Main

J op lin
-t-Ste te Radi o & Suppl y Company
201 Ma in 51.

Kansas C ity
Burstei n-App lebe e Co.
10 12 - 14 McGee 51.

Rad iolab
16 12 G rand A ve .

Poplar Bluff
Tri-St ate Rad io & SuPp11
136 Bartl ett St.

Springfi eld
Harry Ree d Radi o & Suppl y Co.
805 Boonv ille Ave .

St . Joseph
An ne Rodj o Supp ly
110 No rt h 9t h St .

St. Louis
W a lte r As he Ra di o Co .
1125 Pine 51.
Van Sick le Rad io Co .
1113 Pine St .

MONTANA
Billings

Electro nic Suppl y Co.
214 Ele ve nt h St. , West

Great Falls
Geo. Lind g re n C o .
P. O . Box 966

NEBRA SKA

Linco ln
Leuck Radi o Sup p ly
243 So . 11t h 51.
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Oma ha
J . B. Distr ibut ing C o .
2B55 . 57 Farnam St.

Omaha Ap p lia nce Co .
IBth & St . Me ry's

Rad io Equipmen t Co .
2B20 . 22 Fa rnam 51.

NEVADA
Las Vegas

Metc alf' s Ra di o Supply
1117 Sou th Main St .

Reno
Ed . Heim Rad io & Elec t ro nics
124 N. Virgi nia 51.

E. M. Kemp Co.
1027 Eas t 4t h 51.

N EW H AMPSHIRE
Concord

Evans Radi o
P. O. Bo x 312

Dover
Am eri can Radio C orp .
510 C entral Ave.

Ma nc hester
Ra d io Ser vice La b o ra to ry
119 1 Elm 51.

N EW J ERSEY

Atla nt ic City
A lmo Ra di o Co .
440 1 Ven t no r Ave .

Rad io Electr ic Se rvice Co.
40b N. Alban y Ave.

Camden
Radi o Electric Ser vic e Co .
5 13 C o ope r 51.

C lift on
Eas te rn Radio C orp .
b37 Ma in Ave.

Jersey City
N id isco
713 Newark A ve.

New Brunswick
Wi lliam Ra d io Supply C o.
210 Frencn 51.

Newark
C on tin ental Sal es C o .
195 . 197 C e ntra l Av e .

Electron ic Marketers, In c.
4 15 H al se y 51.

Aa ron Lipp m an & Co.
24b Centra l Ave .

Rad io Wi re- Te levi sion , lnc,
24 Ce ntral Ave .

Trenton
A lle n a nd Hurley
25 Sou th W a rre n 51.

NEW MEXICO
Albu querque

Radi o Equipment C o.
523 East C en t ral Ave .

L. B. Wa lke r Rad io C o . , Inc.
114 W . G ra nite St .
P. O . Bo x 921

Roswell
Supre me Ra di o Supply
129 W. 2nd 51.

NEW YORK
Alban y

Fort Orang e Dist ribut i ng Co., Inc.
642 - 44 Broadwa y

E. E. Tay lo r Co.
4b5 Cen tral Ave .

Amsterdam
Adi rondack Radi o Supply
54 Mar ke t St .

Bing ha mt on
Fed era l Radio Su p p ly Co .
IB8 Sta te St.

Brooklyn
Pe e rl ess Ele ct ron ics Distr ib utor s
C or p.
7b Wi llou gh by 51.

Buffa lo
Dyma c , Inc .
2329 Mai n St .

Radio Eq ui pment Corp .
147 . 151 G e nesee 51.

Cortland
C . A, W inch e ll Rad io Su pply Co.
37 C e nt ral Ave.

Ithaca
Sta llm a n of Itha ca
123 So . Tio g a St .
P. O . Box 30b

Long Island
Ha rriso n Rad io C orp.
172 . 31 H illsid e Ave.
Jam a ica , 3

Norman Radi o Dist r ibutor s, Inc .
94 . 29 Me rr ick Rd.
J a ma ica

Peerless Radio Distr ib uto rs, Inc .
92 . 32 Me rrick Rd .
J ama ica

Standa rd Pa rts C o rp .
235 Ma in St .
He m pstea d

Ma ma ron eck
The Techn ical Moteriel C or p .
121 Sp e nce r Pla ce

Mt. Vern o n
Da vis Radi o Distributi ng C o .
bb E, 3rd St .

Rade lco, Inc .
24b West 1st St .

New York City
Arrow Electro nics C o.
82 Cortla nd t St.

C a lve rt Ele ct ro nics Co .
1947 Broa d wa y

H _ L. Dal is, Inc .
17 Uni o n Squ ar e

Fed e rat ed Purcha ser
bb Dey 51.

Grand C en tr al Rad io
124 E. 44t h St .

Harrison Radi o C o rp .
12 W_ Broadway

Harvey Radi o Co. , Inc.
103 W . 43rd St .

Me t ro po lita n Rad io -Electr on ics
C o rp .
17 Union Sq ua re

Milo Rad io & Elect ro nics Ccr p .
200 Greenw ich St .

Ne w Yo rke r Elect ro nics C o.
40 Ea st 21st St.

Newark Elect ric Co.. Inc.
242 . 50 West 55th 51.

N iag a ra Rad io Su ppl y Corp.
IbO Greenwic h St.

Radio Ham Shack , Inc .
189·191 Greenwic h St .

Rad io-Wire Tel e visio n, Inc .
100 Sixth Ave.

Sanfo rd Ele ct ro nics Cor p.
13b Lib e rt y St.

Sun Rad io & Ele ctron ics Cc.. In c.
122 - 24 Duan e St.

Te c hnical Equi p me nt Co.
135 Li be rty St .

Ter mina l Radi o Corp .
85 Cortla ndt St .

Rochester
Beaucaire, Inc .
11 4 Monroe Ave.

Hunter Electronics
233 Ea st Ave .

Rochester Radio Su p p ly C o.
114 St. Pa ul St .

Niagara Falls
Niagara Radi o & Pa rts C o .
1518 Main 51.

Syracuse
W . E. Bern d t
b55 S. W a rre n St .

Rad io Suppl y C o .
200 Wa lto n '51.

Stew a rt W. Smith , Inc.
325 E. Water 51.

Uti ca
Vae th Elec . Co.
35 Genesee 51.

White Plains
Westc heste r Ele ctr on ic Supply C o .
420 Mamaron ec k Ave.

NORTH CAROLI NA

Asheville
Freck Radio & Su p ply Co.
38 Bilt m or e Ave .

Charlotte
Dixie Radio Suppl y C o .. Inc .
715 W . Mo re head

Shaw Distri b ut ing Co.
205 W . Firs t St.

Gree nsboro
J ohannese n Electri c Co .
312 · 14 N . Eug en e St.

Ra leigh .
Carol ina Radio Eq uip m ent Co.
105 Eas t Martin St .

Southeaste rn Radio Suppl y Co.
411 H ills b o ro St .

W ilmingt on
Frenc h Rad io Co .
1220 Dock St .

W inston-Salem
Da lto n-Heg e Radio Suppl y C o .
340 Brooksto wn Ave.

NORTH DAKOTA

Fargo
Fa rg o Rad io Service C o .
5 15 Third Ave . N.

OKLAHOMA

Oklahoma City
Rad io Sup pl y, Inc.
724 N. Hudson
Box 1972

Tulsa
Ha rr iso n Equipment Co . Inc .
1124 Eas t 4t h 51.

Ra di o, Inc .
1000 5. Ma in St .

5 & 5 Rad io Supply C o .
72 1 S. De tr o it St.

OHIO

Akron
The Sun Ra d io C o.
110 East Ma rke t St .

Ashtabula
Mo rrison 's Radi o Supp ly
331 Ce nte r St .

Canton
Ar mstrong Radi o Supply
22b • 28 Second St . S. E.

Cinci nnati
Herrl inger Distr ibut ing Co .
15t h & Vine Sis .

H uq bes-Pet e- s Inc .
1128 Sycamore 51.

St e inbe rg's Inc ,
b33 Wa lnut St.

The Mvtr oni c C o .
121 W est C entra l Pa rkwa y

United Rad io , Inc .
1314 Vine 51.

C levela nd
Northern O hio La bo ratori e s
2073 W . 85t h St .

Pio nee r Rad io Supp ly C orp.
2115 Prosp ect Ave.

The Progress Rad io Supply C o.
4 15 H uro n Rd.

Rad io & Electron ics Pa rt Co rp.
3235 Pros p ect Ave .

Wi ntera d io , Inc .
14b8 W . 25t h St .

Columbus
Hug hes-Pe te rs, Inc .
III . 117 Ea st Lo ng 51.

Thompso n Radio Sup p lies
218 E. G a y St .

Dayton
H ugh es-Pe te rs , Inc .
300 W . 5th at Pe rry

Srepco , Inc .
135 E. Second St .

East Liverpool
D & R Ra di o Sup ply
b31 Dres d on Av e .

Lima
Lima Rad io Parts C o.
M I N. Ma in 51.

Sp ringfie ld
Eberlie 's Radi o Suppl y
522 West Main 51.

St e ub env ille
D & R Radio Supply
15b S. 3rd St .

Toledo
The H & W A uto Ac cesso ries Co .
2b N . 11t h St.

Warre n Rad io C o .
1320 Mad ison A ve .

You ngstown
Radio Parts C o .
390 W . C om mer ce 51.

Ross Rad io Compa ny
325 W . Fed e ral 51.

OREGON
Eugene

Un ited Radi o Supp ly, Inc.
/79 W . 8t h 51.

Medford
Veri G. Wal ker C o.
205 West Jackson

Portland
Barge lt Supply Co.
1131 SW Wash ing to n

Harp er -Meggee Co.
150b N W Irving 51.

Pac ific Sta t ion er y Wh o lesal e
Ra di o Dept.
4 14 S. W . 2nd Ave .

Northwest Radio Sup p ly C o .
717 5 W Anke ny St.

Stubbs Electric Co.
33 N W Pa rk Ave.

Uni te d Rad io Supply, Inc .
22 N. W . N int h Ave.

Salem
Un it ed Radi o Supp ly, Inc .
976 S. C ommerc ia l St .

PENNSYLVANIA
Allentown

Rad io Ele ctr ic Se rv ice Co.
1042 Ha milto n St.

East on
Rad io Electric Se rv ice C o .

· 9 N. 2nd St.
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Rad io Parts Co., Inc.
53b - 38 W est St a t e St.

Erie
J . V. Dunco mbe Co.
1011 W . 8t h St .

W arre n Rad io , Inc.
12t h & Sta te Sts ..

Harrisburg
Rad io Dist ribut ing C o.
140 S. Second St.

lancaster
George D. Ba rbey Co,
29 E. Vine St.

Philadelphia
Almo Radio Co.
509 Arch St.
Consolidated Radio C o .
bl2 Arch St.
Herbach & Radernan Co.
522 Market St.
M & H Sporting Goods Co .
512 Market St .
Rad io Electri c Se rvice Co .
5133 Ma rket St.
Radio Electric Servic e Co .
N. W . Corner 7t h & Arch Sts.
Rad io Electric Ser vice C o.
3145 N. 8road St .
Rad io Electric Ser vice C o.
o f Pa., Inc .
3412-14 Ge rmantown Ave .
Eug en e G . W ile
218 Sou th 11th St .

Pittsburgh
Cameradio
9b3 Libe rty Ave .
M. V. Ma nsfield Co.
937 Libe rty Ave .
Tyd ings Com pa ny
b32 G ran t St .

Reading
Geo rge D. Barbey Co .
2nd & Penn Sts.

Scranton
Fred P. Purcell
548 . 550 Wyoming Ave .
Scranton Radi o & Tele visi on
Supply Co.
519 Mulberry St ,

Williamsport
Willia msport Radi o Suppl y
518 W . Third St .

York
York. Radio & Refr igerat ion Parts
2b3 W. Ma rke t 51.

RHODE ISLAND
Providence

Wm . Da ndreta & Co.
129 Rege nt Ave .
De Ma m bro Rad io Suppl y Co.
90 Broadwa y
W . H. Edwa rds C o.
94 8roadway

SOUTH CAROLINA
Co lumbia

Dixie Rad io Sup p ly Cc. , Inc.
1700 La ure l St .

Charleston
Radi o La bor at o ries
2 15 King St.

Greenville
Dixie R.adio Supply Co.
zz S. Richa rds o n St .
G illi a m Rad io C o.
117 W . Coffe e St .

SO UTH DAKOTA
Sioux Falls

Power C ity Rad io Co.
209 So . First Ave .

TENNESSEE
Chattanooga

Special ty Dist ribut inll Co.
70'! Chestnut St .

4·1 ·50

Jackson
l. K. Rush Co mp an y
20b E. Baltimore St .
Bo x 14 18

Knoxville
Ch em c ity Radio & Ele c t ric C o.
12 Emory Pa rk
PO Box 3131
Rode n Electrical Sup p ly Co.
808 N. Ce ntral Ave .

Memphis
Bluff City Dist ribut ing Co.
905 Unio n Ave.

Nashville
Braid Ele ctric Co .
109 Eleventh Ave. So.

Elect ra Distr ibu t ing C o.
1914 West End Ave.

TEXAS
Abilene

R. & R. Electro nic Co.
1074 f-l . 1st 51.

Amar illo
R. & R. Electronic C o.
412 W . 10t h St .

West Te xas Radio Suppl y
102b W. bth St.

Aust in
The Hargis C o.
70b . W. bth St .

Beaumon t
Montague Radio Distributi ng Co.
7bO Laurel St.
PO Box 3045

Corpus Christi
Elect roni c Eq uipme nt &
Eng inee ring C o .
1310 So . Stap les St.
Wicks· DeVilbiss C o.
51b . 18 Sout h Sta pl es St.

Dalla s
Crabtree 's Wholesale Rad ios
2b08 Ross Ave.

Harrison Eq uipme nt Co. Inc .
b234 Peeler St .

Re-Tel, Inc.
2409 Ross fwe .

Southwest Rad io Sup ply
1820 N. Harwoo d St .

W ilkinso n Bros.
PO Box I Ib9

Denison
De niso n Radio Supp ly
310 W . Wood a rd St .

EI Paso
Midland Speci alty C o.
427 W . Sa n A ntonio St .

Ree ve s-Elliott C o.
no N. Sta nt o n St .

Fort Worth
Elect ro nic Equ ipment C o.
301 E. 5th St .

Ft . W o rth Radi o Sup pl y Co.
1201 Comm er ce St .

Houston
Benjam in Dist ribut ing Co.
P. O . Box 1104
Busa c ker Ele ctron ic Eq uipm e nt
1721 Wa ug h Drive
G eophysical Supp ly C o .
1311 Dall as Ave .
P. O . Box 2214
Gu lf Coast Electronics
1110 W inbe rn St .
Harrison Equ ip me nt Co.
1422 Sa n J acin to St .
Houston Radio Su pply Co ., Inc.
Cl ay at LaBranch
Le ne rt Company
2213 Congress Ave ,
Sterling Ra d io Products C o.
1602 Mc Kinney Ave.

Str ous-Fra nk Compa ny
4000 Lee lan d Ave .

la red o
Rad io & Electroni cs Sup p ly Co.
1219 Lincoln St.

lubboc k
R '& R Supply Cc ., Inc .
70b Mai n St .

McAllen
Rio Radio Sup p ly C o.
P. O . Box Ib8

San Antonio
Amateu r Headquarters & Suppl y
125 Frede ricksburg Rd.

Am ate ur Radio Supply Co.
746 E. Myrt le St .

Straus-Fra nk Company
301 S. Flor es St .

Tyler
Lavender Radio Suppl y Co .
110 Swa nn St .

Waco
The Hargis Cc ., Inc .
1305 Austin St .

W ichita Falls
Clark & Gose Radio Suppl y
1204 O hio St .

UTAH
Salt l ake C ity

O ' Laugh lin's Radio Supply Co .
113 East Thi rd Sou t h

Radio Supply Co.
45 East Fourth So uth

S. R. Ross, Inc.
121 2 S. State St.

Standa rd Suppl y Co .
531 So. State St .

VIRGINI A
Arlingto n

R & M Radio C o .
2701 Wilso n Blvd .

lynchburg
Ea stern Elect ric Co .
no' C omm er ce St.
P. O . Box 943

Norfolk
Rad io Equi p me nt Co.
82 1 West 21st St .

Richmond
The A rno ld Com pa ny
2810 W . Marshsa ll St .

WEST VIRGINIA
Charleston

C hemcity Rad io & Electri c C o.
1225 E. W a shington St .

Clarksburg
Tren to n Rad io Co.
791 Pike St .

Huntington
Electro nic Sup pl y, Inc.
422 Eleve nth St ,

King & Irwin Inc.
31b Eleve nt h St.
Box 1248

Wheeling
G e ne rol Distri bu to rs
2b Tenth St .

WASHINGTON
Bellingham

Waitk us Supply Co.
110 Gra nd Ave,

Ever ett
Pringle Ra d io W hol esa le Co.
2514 C o lby Ave .

Sea ttle
Alas ka Rad io Supply, Inc .
270 1 C alifo rnia Ave .

Ha rp e r. Me9ge e . Inc .
9bO Republica n St.

Radio Prod ucts Sal es Co .
1214 . 1st Ave .

Seatlle Radio Supply, Inc.
2117 - 2nd Ave.

Western Electronic Suppl y Co.
2b09 First Ave .

He rb E, Zobrist C o.
2121 West lake Ave .

Spokane
Col umb ia Electric & Mfg . C o .
So, 123 Wa ll St.

Harpe r-M eggee C o.
N. 734 Division

Northwest Electr o nics Co.
North · 102 Mo nroe St.

Tacoma
C & G Rad io Sup p ly C o.
2502-b J eff ers o n Ave .

A. T. Stewa rt Co.
743 Broadwa y

W alla W alla
Kar Radio & Electric C o.
12th & Pine Sts .
PO Box b7b

Yakima
Lay & Nord
I 12 So uth Se cond St .

WASHINGTON D. C.
Capitol Radio Wholesal ers
2120 . 14th St. N. W .

Electronic Wholesalers Inc .
2010-14th St. N. W.

Genera l Elect ric Suppl y Corp.
705 Ed g ewood St. N. E,

Ke nyon Radi o Supp ly Company
2214 - 14th Street, N. W.

Rucke r Radio Who lesa lers
1312 . 14th St . N. W .

Sun Rad io
938 "F " 51. N. W .

WISCONSIN
Appleton

Appleton Rad io Supply Co.
1217 N._ Richmond St .

Valley Radi o Dist rib uto rs
5 18 N. A p pl e ton St .

Madison
Satterfie ld Rad io Sup pl y
32b W . G o rha m St.

Marinette
G . M. Popkey C o.
Ma in a t 9t h St.

Milwaukee
Centra l Rad io Parts Co.
1723 W. Fo nd du La c Ave.

Inc.

Wausau
Rad io Service & Supply Co.
b lS • 3rd St .

WYOMING
Cheyenne

Ho uge Rad io & Supply Co.
2008 C are y Ave .
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TUBE REPLACEMENT CHART
Tubes in the column marked "TYPE REPLACED" should be replac ed with "EIMAC TUBE TYPE" shown in first column. Replace

ment with the EIMAC TUBE TYPE will require no reduction s in voltages or power input or chan ges in mechani cal conn ecti ons.

Tubes under th e heading " NEAR EQUIVALENT" can be repl aced with EIMAC t ubes provided changes are made in t he electrical

va lues or mechanica l connections. Where an "X" appears in the " REQ UIRED C HANG ES" co lumn some cha nge is indicated.

TRIODES

Eimac NEAR EQUIVALENT
Tube Type R EQ UIRED C H A N GES

Type Replaced Type
F I L . v BI AS S O CKET

PLA TE GRI D
CON NEC TO R CO NNEC T O R

2C 39 3XI00A II
GL2C39
ZP572

3C24 3C28 X
25TG TUF20 X X X X
3-2503 PEI30B X
VT204
24G
DR24G
PEI30A

3C37 3XI50A3

3X2500A3 7C24 X X X X
" 7C25 X X X X

W L473 X X X X

25T 3-25A3 HY30Z X X
3C34 NU30Z X X
24 809 X X
PEI30C GL809 X X

NU809 X X

W L809 X X
1623 X
G 1I623 X
NU 1623 X

35T 3-50A4 HY40 X . X
PE35T HO X X

NU40T X X
HY40Z X X X
TZ40 X X X

NU40TZ X X X
T55 X X X

811 X X
DR81 1 X X
GL8 11 X X
NU8 11 X X
W L811 X X

8 12 X X
812H X X
DR812 X X
GL8 12 X X
NU812 X X

W L812 X X

35TG 3-5004 4C2 5 X X
54 X X
35M X X X
808 X X X
DR808 X X X

UH50 3-50G2
BW II
304B
834

( Effect ive 11 · / -46) Copyri gh t 1946 by Eitel-McC ul lough, Inc. Print ed in U.S.A.
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TUBE REPLACEMENT CHART
TRIODES (Continued)

Eimac Type
NEAR EQUIVALENT

. Tube R EQUIRED CHAN GES

Type Replaced Type P LAT E GR I D
FI L . V B I AS S OCK ET

CO N N E CTOR CON NECTOR

75TH 3-75A 3 HY51A X X X
N U5 1A X X X
H Y5 1B X X X
HY5 1Z X X X X
TW 75 X X X

8005 X X X

75TL 3-75A2
75T

100TH 3-100 A4 4C22 X X X X
VT2 18 HFIOO X X X X
RK38 T125 X X X X

254 X X X
8 10 X X X X
G L8 10 X X X X

DRIOOTH W L8 10 X X X X

100TL 3-100A2 8000 X X X X
RK36
50T

152TH 3-150A3
152H

152TL 3- 150A2
152L
152T

250TH 3-250A4 4C32 X X X
VT220 TW I50 X X X
RK36 354E X X

354F X X X
W L463 X X X X
PE530 X X X

454H GL592 X X
822 5 X X X

250TL 3-250A2 4C34 X X X
VTl 30 HV I8 X X X
150T KU23 X X X
454L DR200 X X X

EE200 X X X

H F200 X X X
NU200 X X X
T200 X X X
OR300 X X X
EE300 X X X

HF300 X X X
N U300 X X X
354 C X X
3540 X X X
W L460 X X X

806 X X
GL8 06 X X
W L806 X X

304TH 3-300A3
VT254
304 H
W L535

304TL 3-300A 2
VTl29
304L
304T
W L525

450 TH 3-450A4 357A X X X X
VTI08 833A X X X
W L450 DR833A X X X
F450TH G L833 A X X X
854H ML833A X X X

W L833A X X X
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TUBE REPLACEMENT CHART
TRIODES (Continued)

Eimac Type
NEAR EQUIVALENT

Tube R EQ U IRE D CH A NGES

Type
Replaced Type PLATE GRID

FIL . V BIAS SOCKET CO NNECTOR CONNECTOR

450TL 3-450A2
300T
854L

750TL 3-750A2
1054L

1000T 3-1000A 4
1000UHF

I SOOT 3-1500A3

2000T 3-2000A 3 HF3000 X X X X
ZB3200 X X X X X

TETRODES

Eimac Type
NEAR EQUIVALENT

Tube R E Q UI R E D CH ANGES

Type
Replaced Type P LATE GRID

FIL . V BI AS SOCKET CONNECTOR C ONNECTOR

4- 125A 402 1 4E27 X X X
40 23 RK65 X X
AT340 257 X X X
PE340 257B X X X

AT257C X X X
PE257C X X X
813 X X X X
GL81 3 X X X X
ML813 X X X X
NU813 X X X X
W L813 X X X X

8001 X X X

4-250A 5022 363A X X X
5024 G L592 X X X X X

4X500A RK60 22 X X X X X

RECTIFIERS
Eimac Type
Tube Replaced
Type

2- 150A
2-1500

RX2 1A
KY21A

100R 2- 100A
GL451
W L578
8020
OR8020
GL8020

250R 2-25OA
TR40M
371B
OR371B
NU37IB

866A 866
UE966
UE966A

872A 872

UE972

VACUUM CAPACITORS
EI MAC T YPE

NEAR E Q U IV A L E N T

VAC REPLACED T YPE REQUI R E D CHAN GES
C A P N O. CON NECTORS SPACING

VC6 -20 VC6

VC12 -20 VC I2 G LI L21 X X
G LlL25 X X

VC25 -20 VC25 G LI L22 X X
G Ll L36 X X

VC5 0-20 VC50 GLI L23 X X
GLlL38 X X

VC 250

VC IOOO

VC6-32 VC6

VC12-32 VCI2

VC2 5-32 VC25

VC50 -32 VC50
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TUBE REPLACEMENT CHART-CROSS INDEX
FOR USE FOR USE FOR USE FOR USE

TYPE NO. EIMAC TYPE NO. EIMAC TYPE NO. EIMAC TYPE NO. EIMAC

GLll21 VC12 -20 KU23 250Tl VT220 250TH 809 25T

GLI l22 VC25-20 24 25T 254 100TH Gl809 25T

GLI l23 VC50-20 24G 3C24 VT254 304TH NU809 25T

GLI l25 VCJ2-20 OR24G 3C24 257 4-125A Wl809 25T

GLI l36 VC25-20 25TG 3C24 257B 4-125A 810 100TH

GLI l38 VC50-20 HY30Z 25T PE257B 4-125A Gl810 100TH

2-IOOA 100R NU30Z 25T AT257C 4-125A Wl810 100TH

2-25OA 250R PE35T 35T PE257C 4-125A 811 35T

Gl2C39 2C39 RK36 100Tl OR300 250Tl DR811 35T

3-25A3 25T RK38 100TH EE300 250Tl Gl81 J 35T

3-2503 3C24 HY40 35T HF300 250Tl NU811 35T

3-50A4 35T HY40Z 35T NU300 250Tl Wl811 35T

3-5004 35TG NU40T 35T 300T 450Tl 812 35T

3-50G2 UH50 NU40TZ 35T 304B UH50 812H 35T

3-75A2 75Tl T40 35T 304H 304TH OR812 35T

3-75A3 75TH TR40M 250R 304l 304Tl Gl812 35T

3-100A2 100Tl TZ40 35T 304T 304Tl NU812 35T

3-IOOA3 100TH 50T 100Tl AT340 4-125A Wl812 35T

3-150A2 152Tl HY51A 75TH PE340 4-125A 813 4-125A

3-150A3 152TH HY51B 75TH 354C 250Tl Gl813 4-125A

3-250A3 250Tl HY51Z 75TH 3540 250Tl Ml813 4-125A

3-250A4 250TH NU51A 75TH 354E 250TH NU813 4-125A

3-300A2 304Tl 54 35TG 354F 250TH Wl813 4-125A

3-300A3 304TH T55 35T 356A 35TG 8225 250TH

3-450A2 450Tl RK63 250TH 357A 450TH 833 450TH

3-450A4 450TH RK65 4-125A 363A 4-250A 833A 450TH

3-750A2 750Tl 75T 75Tl 371B 250R OR833A 450TH

3-1000A4 1000T TW75 75TH OR371B 250R Gl833 450TH

3- 1500A3 1500T ORIOOTH 100TH NU371B 250R Ml833A 450TH

3-2000A3 2000T HFIOO 100TH F450 450TH Wl833A 450TH

3C28 3C24 VTl08 450TH Wl450 450TH 834 UH50

3C34 25T Tl25 100TH Gl45 1 100R 854H 450TH

3XI00AII 2C39 VTI29 304Tl 454H 250TH 854l 450TH

3XI50A3 3C3 7 PEI30A 3C24 454l 250Tl 1000UHF 1000T. 4C22 100TH PEI30B 3C24 Wl460 250Tl 1054l 750Tl

4C25 35TG PEI30C 25T Wl463 250TH 1623 25T

4C32 250TH VTl30 250TL Wl473 3X2500A3 GLl623 25T

4C34 250Tl 150T 250Tl Wl525 304TL NU 1623 25T

4021 4-J25A TW I50 250TH PE530 250TH HF3000 2000T

4023 4-125A 152H 152TH Wl535 304TH 8000 100Tl

4E27 4-125A 152l 152Tl ZP572 2C39 8001 4-125A

5022 4-250A 152T 152Tl Wl578 100R 8005 75TH

5024 4-250A OR200 250Tl G l592 4-250A 8020 100R

RK6022 4X500A EE200 250TL Gl592 250TH OR8020 100R

7C24 3X2500A3 HF200 250Tl 806 250Tl Gl8020 100R

7C25 3X2500A3 NU200 250Tl Gl806 250Tl

BWII UH50 T200 250Tl Wl806 250Tl

HVI8 250Tl VT;>04 3C24 808 35TG

TUF20 3C24 VT218 100TH OR808 35TG
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CALCULATIONS

CLASS C AMPLIFIER CALCULATIONS WITH THE AID OF CONSTANT CURRENT CHARACTERISTICS

In calculating and predicting the operation of a
vacuum tube as a class-C rad io frequency amplifier,
the considerations which determine the operating
con d it ion s a re plate efficiency, power output re
quired, maximum allowable grid and plate d issipa
tion, maximum allowable plate volt age a nd maxi
m um allowable plate current . The values chosen
for these factors w ill depend both on the demands
of a particular application and the tube selected to
do the job.

The plate an d grid cur r-ents of a cl ass-C amplifier
a re periodic pulses, the durations of which a re al
ways less than 180 degrees. For this reason the
average plate an d grid currents, power output,
d riving power, etc., cannot be directly calculated
but must be determined by a Fourier analysis from
points selected along the line of operation as plotted
on the constant-current characteristics. This may
be done either analytically or graphically. W h ile
t he Fourier a n a lysis has the advantage of accuracy ,
it also h as t he d isadvantage of being tedious and
involved.

An approximate analysis wh ich has proven t o be
sufficiently accurate for m ost purposes is presented
in the following material. This system has the ad
van tage of giv ing th e desired information at the
first t r ial. The system, which is an ada ption of a
m ethod developed by Wagener", is direct because
the impor t ant factors, power output, plate effic ie n 
cy and plat e voltage m ay be a rbitr a rily se lected at
the beginning.

In the m aterial w h ich fo llows, t h e following set
of sym bol s will be used. These symbols are ill us
t r a ted graphically in F igu re 1 .

Symbols

P , = Pla te po wer in put
P" = Pla t e po wer output
PI' =Plate dissipation
n = Plate efficiency expressed as a decimal
Ebb= D-c plate supply voltage
E"m = Peak fundamental plate voltage
ebm'. = Minimum instant aneous plate vo t age
1. = Avera ge plate cur rent
Ipm = Peak fundamental plate current
ibm ax = Max im um instantaneous plate current
(Jp = On e-h a lf angle of plate current flo w
E« = D-c grid bias volt a ge (a negative quantity )

~ E" = D-c screen voltage

1 W . G . Wage ne r " Simplif ied Me thod s fo r Com pu tin g Performan ce o f
Tran sm itt ing Tub es ," Pro c . I.R.E ., Vol. 25. p. 47, (J an. 1937).

(Re p rinte d from th e Eima c News Industr ial Edi t ion, Marc h 1945)

~ Ind ic ate s Re vis io n 11-10· 49

E. m = Peak fundamental grid ex cita tion voltage
eemp = Maxim u m positive in scarrtaneous grid volt age
Ie = Average grid cu rrent
iemax = Maxim um instantaneous grid cu r re nt
Pa = Gr id driving power (including both gr id and

bias losses)
P, = Gr id dissipation

.... j.t =Amplifi cation factor of triode
~ j.t1" = Gr id-screen am plifica t ion fa ctor of te trode

Method

The first step in the use of the system t o be de
scribed is to determine the power which must be
delivered by the class-C amplifier. In making t h is
determination it is well to remember that ordinar
ily from 5 to 10 per cent of the power delivered by
the amplifier tube or t u bes will be lost in well -de
signed t ank a n d coupling circuits at frequencies be 
low 20 Mc. Above 20 Mc. the tank an d coupling
circuit losses a re ordinarily somewhat above 10
per cent.

The plate power input necessa r y t o produce t he
requ ir ed ou tput is determined by t he pla te effici
ency :

P o_ Po, -
n

F or most applicat ions it is desi ra ble to operate
at t he hi gh est possible efficiency. High- efficien cy
op eration usua lly requ ires less expensive tubes and
power supplies, and the amount of art ific ial cooling
needed is frequen tly le ss than for low- efficiency
op erat io n . On the other han d , high-efficiency opera
tion often requires m ore driving power and higher

~ operat in g pl a t e voltages. Eimac triodes and tet
ro des will op erate satisfactorily at 80 per cent effi
cien cy at t he highest r ecommended plate voltages
and a t 75 per cent effici ency at medium plate volt
ages.

The first determin ing fa ctor in selecting a tube
or tubes for any pa rticula r a pplication is the maxi
mum allowable plate d issipatio n . The total plate
dissipation rating fo r the number of tubes used
must be equal t o or gr eater than that ca lc ulated
from

After select ing a tube or tubes to m eet t he power
output and plate dissipation requirements it be
comes necessary to determine from the tube char
acteristics whether the tube selected is ca pable of
the required operation and, if so, to determine the
driving power, grid bias and grid current.

A SERVICE OF T HE FI ELD ENG I NEERING DEPARTMENT OF E IT E L - M c C ULL O U GH . IN C .

COP YRIGHT 1 9 4 8. EITEL . McCULLOUGH , INC . P RI NT ED I N U .S . A .



icm u:

The complete procedure necessary to determine the

class-Cvamplifier operating conditions is a s fo llows ":

1. Select plate voltage, power output and efficiency.

2. Determine plate input from

PI=~
n

6 R d
icm ax • Egm

1. ea ratio ---r:-- from Chart 2 for ratio E
cc

found in

step 15.

17 . Calculate average grid current from ratio found in step
16 and value of icmax found in step 11.

r,
ratio from step 16

18. Calculate approximate grid driving power from

/

Pd=0.9 EgmIe

19. Determine grid dissipation from

P.=Pd+EecIc
p. must not exceed the maximum rated grid dissipation for the tu be
selecte d.

watts
v olts
per cent (n=0.75)

1250
4000

75

1250
PI = 0.75 = 1670 watts

Pp=1670-1250 =420 watts

Try type 450TL; Ma x. PI' = 450W; IJ. =18'

1670
1.= 4000 =0.417 ampere

(Max. Is for 450TL=0.600 ampere )

4.

2.

3.

Example

A t ypic a l application of this procedure is shown in t he

example below.

1. Desired power output .
Desired plate voltage .
Desired plate efficiency .

3. Determine plate dissipation fr om

Pp=P;-Po

Ib m ust not exceed ma ximum rated p late c urrent for tube selected .

5. Determine approximat e ibm" from

ibmax=4.51. for n=0.80
ibmax=4.0 1. for n=0.75
ibmax=3.51. for n=0.70

6. Locate the point on constant-current characteristics
where the constant plate current line corresponding to
the approximate ibmax determined in step 5 crosses the

IIrro.. line of equal plate and grid voltages ("diode line")
". in the case of triodes; or in the case of tetrodes where

the plate current line turns rapidly u pwa rd.
Read ebmln at this point."

7. Calculate Epm from

4. Determine average plate current from

1.=~
Ebb

Pp must not exceed maxim um rated plate dissipation for t ube or t ubes
selected.

5. Approximate ibmax = 4.0 X 0 .417 = 1.67 ampere

Epm= 4000 - 315 = 3685 volts

ebm ;n= 315 volts (see figure 2)

1.63
2 X 0.75 X 4000

36858.

6.

7 .Ipm 2n Ehh
h=~

9 F h . Ipm d . 8 d . h. rom t e ratro of r;:-calcula t e in step eterrnine t e

8. Calculate the ratio I;~ from

• ibm a x
ratio r;;-- from Chart 1.

10 . Calculate a new value for ihn".. from ratio found in st ep 9.

ibmax= (ratio from step 9) 1.

11. Read e, mp and i"max from constant current characteristics
for values of ebm ln and ibm ax determined in steps 6 and 10.

12 . Calculate the cosine of one-half the angle of plate
current flow from

C (
Ipm )os 111' =2.3 T - 1.57

13 . Calculate the grid bias voltage from

E" 1 _ ~os II" [ Cos II" ( E~m -e"mp) - E;b ] , for triodes;

1 [ EC2 ] fIIrro.. or E, c= 1 _ C - ecm" Cosli - - - , or tetrodes.
". os III' }Ll 2

14. Calculate the peak fundamental gr id excitation voltage
from

15. Calculate the ratio ~:~ for va lues of Ee" and Egm found

in st eps 13 and 14.

9.

10 .

11.

12 .

13 .

14.

15 .

16 .

17.

18 .

19 .

ibmax =345 (from Chart 1 )1. .

ibmax = 3.45 X 0.417 = 1.44 amperes

ecmp =280 volts

icmax = 0.330 amperes
(see figure 3)

Cos 111'=2.32 (1.63 - 1 .57) =0.139

1 [ ( 3685 ) 4000 ]
Eec = 1-0.139 0.139 18- 280 - 18

= - 270 volts

Egm=280 - ( - 270) =550 volt s

Egm 550
Ecc = - 270 = -2.04

~;:x =5.69 (from Chart 2 )

0.330
Ic= 5.69 =0.058 amperes

Pd=0.9 x 550 x 0.058=28.7 watts

P. =28.7 + (-270xO.058)=13.0watts
(Max P, for 450TL=65 watts)"

2 In the ca se of p ush-p ul l or para lle l a m pl ifie r tubes t he ana lysis should be

ca rried o ut o n th e basis o f a sing le t ub e, d ividing Pi ' Po and Pp by the
nu mb e r of t ub es b ef or e sta rti ng t he anal ysis a nd mu lt ip lying Ib , Ie a nd Pd

b y the same fa ct or a ft er comp letin g the analys is.

~ Ind icates Revision 11 · 10·49

3 In d few ca ses the line s of consta nt p late curre nt will inflect sha rpl y
up ward be fore re a ching t he diode line . In t hese cas es e b m i n shou ld not
be read at t he diode line but at th e point whe re the p late c urr e nt line
intersects a line drawn from the o rigi n th roug h t hese poi nts of inf lection .
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Chart I 0

4 If this ca lculation g ives C os Op as zero or d neg ati ve q uant ity cf ess-B

ope ra tio n is indi cat ed and new ope ra ti ng condi t ions should be chosen
on a basis of higher efficiency ( less pla te dis sipa tion , more power out put

or less power inpu t).

5 The calcul ated driving power is that actuall y used in supp lying the g rid
and bias loss es. Suitab le a llowance in dr iver design must be mad e to
a ll ow fo r losses in the cou pl ing circ uit s between the dr ive r plate and
the amplif ier gr id .

6 " Vacuum Tube Ratings " Eimac N ews, Industria l Ed ition, Jan . 1945.

Fig ure I. Symb o ls
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Fig ure 2. 450TL cc nst e nt-curre nt characteris tics showing method of d etermin iog eb m i n a nd Ep m in ste ps 6 and 7 from val ue of ill obta ined in ste p 5.
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Fig ure 3. Method of dete rmining ee m p and i
c

on 450TL co nstant-current characteristics from va lues of e b m 1n and Ep Ul found in steps 6 and 7 and va lue of
i
b

fo und in step 10. The value of Ecc and Eg m from steps 13 and 14 and the op erating line a re a lso shown.

The information pr esented herein is ba sed on data believed accurate , but no responsibility is accepted for the successful application of the sys
te ms or pr inciples d iscu ssed . Likewise, no responsibility is assumed for patent infringment, if any. result ing from the application of this informa tion .

Permissio n to re p rint this or other applicati on bu lletins will ordinarily be granted up on request.
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Vacuum Tube Ratings
The data presented on tube data sheets are usually divided

into three categories, (1) E lcd r ica l and Mecha nica l Char

acteristics, (2) Maximum Ratings and (3) Typical Operat

ing Conditions. Electrical and mechanical characteristics are

self-explanatory. The typical operating conditions are in 

tended to guide the user in application of the tube under

certain "typical" conditions. Several typical operating con

ditions/for each class of service are usually given, with plate

voltage as the independent variable . The conditions a re

chosen so that maximum performance is ob tained for each

value of plate voltage.

The conditions indicated as "typical" are not the only

ones under which the tube can be us ed, however, and for

this reason maximum ratings are gi ven, so that if the user

desires to choose his own conditions he will know the max

imum capabilities of the tube in regard to certain r est r icting
factors.

Maximum ratings are set solely on a basis of exp ected tube

r. life. Each rating has been ca r ef ull y determined by the tube

manufacturer as the maximum value which will still permit

a reasonable life expect ancy for the tube.

Ordinarily the manufacturer sets each limit on an indi

vidual basis without regard to any other limit exc ept where

such limits are by their nature interdependent within the

tub~ itself. Where the limits are interdependent in this way

simrilt~neous op eration at the maximum ratings involved is

assumed in setting the limits, which may then be used as

individual maximums.

Maximum Plate Dissipation

The plate dissipation of all radiation-cooled Eimac tubes

is limited by plate temperature and it s effects on parts of

the tube other than the plate. The plates of all radiation- .

cooled Eimac tubes will withstand several times t he ir max

imum rated plate dissipation, but the heat ge ne r at ed by such

operation has a considerable effect on other part s of the tube.

The radiant heat from the plate causes the grid, filament and

envelope to become heated, while heat conducted away froIh

the plate by the plate lead contributes to the heating of the

plate seal.

These eff ects a r e not ordinarily instantaneous, however,

and for this reason all radiation-cooled E imac tubes may be

momentarily subj ected to plate dissipation in excess of the

maximum rating. The maximum plate di ssipation rating is

intended to set a point where continuous op eration may be

carried out without d amage to any p art of the t ube, even

though the other portions may at the same time be operating

at their maximum ratings.

R ega rdless of other conditions, the maximum plate dissipa

tion rating sh'ould not be ex ceede d in continuous operation.

Plate dissipation in excess of the maximum rating is per

missible for short periods of time with all Eimac radiation

cool ed type?

Maximum Plate Voltage

Since E imae tubes have no interna l ins ulators, the only

purpose of the maximum plate "volt age limitation ' is to set a

point above which the glass envelope will become damaged

from di electric losses or to set indirectly a limit to the r.f,

charging current flowing in the p late and filam ent leads. The

charging current is a function of the r.f. plate voltage, which

is in turn a function of the d .c, plate volt age ; this makes

it possible to set an adequate limit on r .f. plate cur ren t with

out requiri ng the difficult task of deter mining the curre nt

directly. ' Most Eimac maximum plate voltage ratings fall in

the r-f-plate-current-Iimit category. However, an example

of the glass-stress type of limit may be seen in the D H -50

data. T his tube has the sa me electrode structure as the 75T L.

Due to the fact that its g r id and plate leads are adjacent at

the top of the envelope, however, the DH-50 has a maximum

plate voltage rating of 1250 volts, wh ereas its counter pa r t,

the 75TL, which has widely separated electrode t ermina

tions, has a maximum plate voltage ra t ing of 3000 volts.

R egardless of other condition s, th e ma ximum plate voltage

rating should not be excee de d.

Maximum Plate Current

. The ma ximum d- e pla te current limit on E imac tubes is

based on the ava ilable filament emission . The maximum figure

is intended to set a value which may be eas ily realized

throughout the life of the tube. There has been no con 

clusive indication to date that excessive current has any

direct effect on the life of the filament, although there is a

certain amount of evidence to support such a beli ef. How

ever, if operating conditions are ch osen which r equire t hat

the maximum plate current limitation be excee de d at the

start of tube life, it may become increasingly difficult to

maintain the excess ive plate current as the tube ages.

Regardless of other conditions, th e maximum plate curren t

rat ing should not be excee ded .

Maximum Grid Ratings

M aximum gri d current ratings, when coupled with max

imum bias voltage or maximum r-f g r id voltage ratings could

conceivably limit g r id dissipation. In many tubes , however,

there is little justification for an indepedent grid hias or

r-f grid voltage rating fr om a practical standpoint. Actually,

of course, excessive r-f or hias voltage could cause excessive

seal heating or breakdown of glass insulation. On most

Eimac tubes these limitations a re more academic than actual,

since the magnitudes of voltage required to damage the tube

are far in excess of those ne eded in practice, and their use

results in no advantage to the tube user.

In the practical sense, the only grid limitation for most

Eimac tubes is grid dissipation. Excessive grid dissipation

can result in eit he r primary (thermionic) emiss ion from the

grid or in deformation or melting of the g r id through over

heating. Most Eimac tubes now have non-emissive grid s,



Grid Dissipation Measurement
The obvious objection to grid-dissipation ratings is · the

necessity of determining the actual value of grid dissipation.

Since grid dissipation is always equal to the total grid driving

power less the power lost in the bias source, it is a simple

matter to determine grid dissipation if the driving power is

known. Driving power is equal to the driver output' less :

the loss in the coupling circuits between the driver and the 1

amplifier g r id circuit (the coupling circuits include -th e driver

plate tank, the coupling transmission line, and the amplifier

grid tank, if one is used) . Ordinarily, th e losses in the

coup ling circuits will 'amount to about 30 per cent of the I

driver output. If this method is used:

N = 0.7)

dissipation is to

power calculated I

IWhere

P~ = N (Po driver ) -EcI c

Where P I: = Grid Dissipation

N = Coup ling Effici ency (Ordinarily

Po driver = Driver output power

E o = D-C Bi as Voltage

10 = D-C Grid Current

Another method of determining grid
subtract the bias loss from the driving
by Thomas' formula 1 :

Pd=E~mIc

E~m = P eak R-F grid voltage
Grid di ssipation is then approximately equal to:

PI: = 10 (E~m-E,,) or alternatively

P~ = e"mp I e, 2

Where eomp = P eak Positive Grid Voltage

In order to use these exp re ssions for P ~ it is necessary to

det ermine eit he r E~m or Comp - A suitable peak voltmeter

for this purpose is shown in figure 1. When terminal (A) is

connected to the negative end of the C-bias supply the meter

reads El'm' With (A) connected to ground, the meter indi
cates e,'mp. The fir st method of connection is most useful in

measuring total grid driving power. When used to determine

grid dissipation or driving po wer on a push-pull stage by

measuring the voltage on each grid separately it may be

advisable to shunt the " f ree" side of th e grid tank circuit with

a sm all capacitor ha ving a capacitance equal to that intro

duced by the v.t.v.m.

so . that deformation ' or melting is usually the only result of

excessive grid dissipation.

In the past, maximum grid dissipation has been more or

less implied, rather than stated, on the Eimac tube data sh eet

by indicating a maximum grid current value. It was assumed

that the tube user would not be likely to use more grid bias

than necessary, since this would result in an increase ' in

driving power without other compensating advantages, and

that with a maximum grid current rating grid dissipation

was thereby limited by practical considerations rather th an
I .

by a definite statement. When the limit of grid dissipation

was exc eeded the user was usually made aware of the fact

through a falling off of grid curre nt as primary grid emiss ion "

started to take place. The grid-emission phenomena is char

acteristic of tubes which do not employ special 'n on-emissive

grids, and it s meaning is generally understood by the great
majority of tube users.

The introduction of the non-emissive grid has led to

difficulties with the maximum-grid-current rating, since there

is generally little sign of grid emission in these tubes up to

the point where \the grid is permanently deformed by over
heating. Obviously a new system of maximum grid ratings
is required.

While it would be possible to set a limit on grid dissipa

tion by giving maximum figures for both grid current and

bias or peak r-f voltage, this has not been considered to be

advisable since it places unnecessary and artificial restric

tions on the application of the tubes . The new method of

rating will consist only of a maximum on grid di ssipation,
and, in a few cases where glass-stem insulation is involved,

a limit on r-f grid voltage. This grid-rating system will be

used on all future printings of Eimac tube data sh eets.

The influence of plate dissipation on grid temperature has

been taken into consideration in setting up the grid dissipa
tion maximums. The maximum grid dissipation figure gi ven

for each tube may be used simultaneously with maximum

rated plate dissipation.

I Thomas, " Dete rm ina t io n o f Gri d Driving Po wer in Rad io Frequ e ncy Ampli
fie rs," Proc . f.R.E., V·of. 17, p . 1/34 (1933).
2. Ever itt , "C ommu nicat ion Engineering" p , 562; McGra w-H ilI.

The following is a t abulation of the maximum allowable

grid dissipation for a group of Eimac tubes:

MAX PG
(WATTS)

35
60
50
80
65

100
80

125
150

TYPE

250TL
304TH
304TL
450TH
450TL
750TL
1000T
1500T
2000T

MAX PG
(WATTS)

7
8

15
15
13
16
13
30
25
40

TYPE

*2 5 T
3C24

**3 5 T
35TG
UH50
75TH
75TL
152TH
152TL
250TH

-Max . E J.:1ll 500 v ,

· · Max. E gll1~ SOD Y.

Regardle.~s of other conditions, th e maximum grid dis sipa
tion rating should no t be excee de d .

INSULATED SHI~LDED CABLE

".~----

Figure I. Peak vacuum tube voltmeter for maki ng Eg'llI or e( 'mp measurements .
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TENTATIVE DATA

~ I T ~ L - Me C U L LOU G H, INC.
SAN BRUNO, CALIFORNIA

HR-S

inches
inches
ou nces
pounds

S.O vo lts
7. S a mpe res

S.O

6.19
2.7 S
6.7
I.S

0.08 ILlLf d
10 .S fLfLfd
4. 7 fLfLfd

21S0 fLm ho s

7S Me.

Fits Ventilated G iant 7-pin Socket
- RMA type 7BM

Vertica l, base down
Convection and Ra d iatio n

22SoC
2S0°C

ELECTRICAL
Filame nt : Thoriated t u ng ste n

Vo lt a ge
Current

Grid-Screen A m p lif ica t io n Fa cto r (Ave rage )

Dir ect Interelectrode Capacitances (Average)
Grid-Plate (with ou t sh ielding , base grounded)
Input
Output

Tra nsc o nd ucta nce ( h =SOma ., Eb = 2S00v., E,,=SOOv., E,,=Ov.)

Fre q ue ncy f o r M ax im um Ratings

MECHANICAL
Base 7 pi n
Basing 
Mounting
Cooling
M aximum te m pera t ure o f se a ls
M a ximu m temperature of bulb

Re c o m me nd e d Eimac Heat Dissipating C o n ne ctor:
Pla te

Ma ximum Overa ll Dimensions
Le ng t h -
Diameter

N e t Weight -
Shipping Weight (A verag e)

Th e Eimac 4E27A /S-12SB is a power pentode having a m aximum plate d issipation rati ng
of 12S watts. Due to its high power-ga in, it wi ll deliver re lative ly la rg e output with low driving-
power. The low grid-plate capacitance of t he 4E27A/S-12SB makes neutra lization unnecessary in
mo st cases, and sim p lifi e s it in other cases. Type 4E27A /S-12SB unilatera lly replaces type 4 E27.

C ooling of the 4E2 7A /S-1 2SB is accomplished by ra d ia t io n f ro m the plate , wh ich operat es
at a visibl e red color at maximum dissipation , a nd by a ir circu lation through the base (unique base
design pe rm its unrestricted air-fl ow) a nd around the envelope.

GENERAL CHARACTERISTICS

RADio FREQUENCY POWER AMPLIFIER
AND OSCILLATOR

TYPICA L OPE RATIO N (Frequ enci es be low 75 Me. )
D-C Plate Voltag e 1000 1500 2000 2500 3000 Volls
D-C Scre en Volta ge 500 500 500 500 500 Volts
D-C Suppressor Voltag e 60 60 60 60 60 Volts
D-C Grid Voltage -1 20 -1 30 - 150 - 170 - 200 Volts
D·C Plate C urrent 167 200 200 186 167 Ma.
D-C Screen Cu rrent II I I II 7 5 Ma .
D·C Suppressor Current 6 5 4 3 3 Ma.
D-C Grid Current 6 8 8 7 6 Ma .
Pea k R·F Gr id Inp ut Vo ltage 170 200 222 240 260 Volt s
Driving Power (approx.) 1.0 1.6 1.8 1.7 1.6 Wat ls
Screen Dissipation 5.5 5.5 5.5 3.5 2.5 Wa tls
G rid Dissipation .3 .6 .6 .5 .6 Watls
Plat e Power Input 167 300 400 465 500 Watls
Pla te Dissip a tion 47 85 100 115 125 Watts
Plate Power Output 120 2 15 300 350 375 'Watts

TYPICAL OP ERATIO N (Frequ enci es below 75 Me. )
Suppressor Grounded . 750 Screen Volts .

D-C Plete Voltag e 1000 1500 2000 2500 3000 Volts
D-C Scre en Voltage 750 750 750 750 750 Volts
D.C Grid Volta ge -1 70 -1 80 --200 -225 -250 Vo lts
D-C Plate C urre nt 160 200 200 186 167 Ma.
D·C Screen Curr ent 21 24 22 12 9 Ma .
D-C Grid Curre nt 3 6 6 4 3 Ma .
Pea k R-F Gr id Input Voltag e 205 235 257 270 290 Volls
Driving Power (approx. ) .6 1.4 1.5 1.1 .9 Watts
Screen Dissipation 16 18 17 9 7 Watts
G rid Dissipati on . 1 .4 .3 .2 .2 Watts
Plat e Power Input 160 300 400 465 500 Wa t ts
Plat e Dissipation 45 85 100 115 125 Wat ls
Plat e Power Output 115 215 300 350 375 Wa tts

TYPICA L OPERATIO N (Freq uencie s below 75 Me. )
Suppressor Ground ed . 500 Screen Volts .

C lass-C Telegraphy or FM Telephony
(Key-dcwn conditions, I tu be)
MAXIMUM RATINGS
D·C PLATE VOLTAGE
D·C SCREEN VOLTAGE
D-C GRID VOLTAGE
D-C PLATE CURRENT
PLATE DISSIPATIO N -
SCREEN DISSIPATION
SUPPRESSOR DISSIPATIO N
GRID DISSIPATIO N -

4000 MAX. VOLTS
750 MAX. VOLTS

-500 MAX. VOLTS
200 MAX. MA.
125 MAX. W ATTS
20 MAX. W ATTS
20 MAX. WATTS

5 MAX. WATTS

D-C Plate Voltag e
D·C Screen Voltag e
D-C Grid Voltage
D-C Plate Current
O·C Screen Cu rrent
D-C Gr id Current
Pea k R-F G rid Input Voltag e
Dri ving Power (app rox.)
Screen Dissipation
G rid Dissipation
Plate Power Inpu t
Plate Dissipation
Plate Power Output

1000 1500 2000 2500 3000
500 500 500 500 500

-120 - 130 -150 - 170 - 200
145 160 200 184 167

17 20 23 18 12
6 8 II 9 7

170 200 240 250 270
I~ I~ 2~ 23 I ~

8.5 10 12 9 6
.3 .6 1.0 .8 .5

145 270 400 460 500
55 95 125 125 125
90 175 275 335 375

Volts
Volts
Vo lts
Ma.
Ma .
Ma.
Volls
Watts
Wat ts
Watls
Wa tts
Watts
Wa tts

AUDIO FREQUENCY POWER AMPLIFIER
AND MODULATOR

PLATE MODULATED RADIO FREQUENCY
AMPLIFIER

Cla ss·S (Sinusoidal wave )

MAXIMUM RATINGS (Per Tube)

D·C PLATE VOLTAGE
D·C SCREEN VO LTAGE
D-C G RID VOLTAGE
D·C PLATE CURRENT
PLATE DISSIPATION ·
SC REEN DISSIPATION
SUPPRESSOR DISSIPATION
GRI D DISSIPATION •

4000 MAX. VOLTS
750 MAX. VOLTS

- 500 MAX. VOLTS
200 MAX. MA.
125 MAX. W ATTS
20 MAX. WATTS
20 MAX. WATTS
5 MAX. WATTS

Cla ss-C Te le phony (Carr ier cond itions)

MAXIMUM RATINGS (Pe r Tube)

D-C PLATE VOLTAGE
D·C SCREEN VOLTAGE
D-C GRID VOLTAGE
D·C PLATE CURRENT
PLATE DISSIPATION·
SCREEN DISSIPATION
SUPPRESSO R DISSIPATION
GRI D DISSIPATIO N

3200 MAX. VOLTS
750 MAX. VOLTS

-500 MAX. VOLTS
160 MAX. MA.
85 MAX. WATTS
20 MAX. WATTS
20 MAX. WATTS
5 MAX. WATTS

(Effect ive 12-1-49) Copyright 1949 by Eit el -McCullouq h. Inc.

TENTATIVE DATA
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SAN BRUNO, CALIFORNIA

~IT~L- c C U L UGH, INC.

The Eimac 4-65A is a small radiation -cooled transmitting tetrode having
a maximum plate dissipation rating of 65 watts. The plate operates at a red
color at maximum diss ipation. Short, heavy leads and low interelectrode
capacitances contribute to stable eff icient operation at high frequencies .

Although it is capable of withstand ing high pla te voltages, the internal
geometry of the 4-65A is such that it will deliver relatively high power output
at a low plate voltage.

The quick-heating filament allows conservation of power during standby
periods in mobile applications.

GENERAL CHARACTERISTICS

ELECTRICAL
Filament : Thoriated tungs ten

Voltage
Current

Grid-Screen Amplification Factor (Average)

Direct Interelectrode Capacitances (Average)
Grid-Plate
Input
Output

Transconductance (ib = 125 ma. , Eb = 500 v., EC2 = 250 v.l

MECHANICAL

6 .0 volts
3.5 amperes

5

0.08 /L/Lf.
8.0 /L/Lf.
2 .1 /L/Lf.

4000 /Lmhos

Base

Mounting

Cool ing

Maximum Overall Dimensions
Length
Diameter

Net Weight

Shipping Weight (Average)

5-pin-Fits Johnson 122-101 Socket

Vertical, base down or up

Convection and Radiation

4 .25 inches
2.31 inches

3 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:' POSSIBLY EXCEEDING MAXIMUM RATINGS. WRITE EITEL.McCULLOUGH . INC . . FOR INFORMATION
AND RECOMMENDATIONS.

(Effective 9-1-48) Copyright 1948 by Eitel-McCullough, Inc.
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RADIO FREQUENCY PO W ER A MPLIFIER A ND OSCI LLATOR

Class-C Telegraphy or F M Te le p h o ny

M AXI MUM R ATIN G S ( Ke y-down conditions, per tube)

HIGH-LEVEL MODULATED RA D IO FREQUENCY AMPLIFIER

Class-C Telephony (Carrier conditions unless othe rwise sp e ci f ie d , I tube)

M A XIM UM RATINGS

D-C PLATE VOLTAGE 3000 MAX. VOLTS D·C PLATE VOLTAGE 2500 MA X. VOL TS
D-C SCREEN VOLTAGE 400 MAX. VO LTS D-C SCREEN VOLTAGE 400 MAX . VOLTS

D·C GR ID VO LTAG E - 500 MAX. VO LTS D·C GRID VOLTAGE -500 MA X. VOLTS

D·C PLATE CU RRENT 150 MA X. MA . D-C PLATE CURRENT 120 MAX. MA.

PLATE DISSIPATION - 65 MAX . WADS
PLATE DISS IPAT ION - 45 MAX. WAD S

SCREEN DISS IPA TION 10 MA X. WATT S
SCREE N DISSIPATIO N 10 MAX. W ADS
GRID DISSIPATION - 5 MA X. W ATTS

GRID DISSIPATION 5 MAX. WATTS

TYPICAL O PERATION

T YPICA L OPERATIO N
D-C Plate Vo lt a g e - 600 1000 1500 2000 2500 Volt s

D-C Plate Voltage - 600 1000 1500 2000 3000 Volts D-C Screen Voltage 250 250 250 250 250 Vo lts

D-C Screen Voltag e 250 250 250 250 250 Vo lts
D-C Grid Voltage - - 100 - 110 -125 -1 25 -1 50 Vo lt s

D·C Pla te Curren t • 117 120 120 120 108 Ma .
D-C Grid Voltage • -50 -70 -75 -80 -90 Vo lt s

D-C Sc reen Current 40 40 35 33 16 Me.
D-C Plate C urren t . 140 150 150 150 115 Ma . D-C Grid Current II 12 12 12 8 Ma .
D-C Screen Current 40 40 35 30 20 Ma . Screen Dissipation 10 10 9 8 4 Watts

D·C Grid C urrent - 13 15 14 12 10 Ma . Grid Dissipation 1.0 1.2 1.2 1.1 .7 W a tts

Pe a k R-F Grid Input Vo ltag e Pea k A-F Sc reen Voltage, 100r.

(appro x.) 145 170 180 175 170 Vo lts Mo d ulatio n 175 175 175 175 175 Vo lt s

Driv ing Power (approx.) 1.9 2.5 2.5 2.1 1.7 W a tts Pe ak R-F Grid Input Voltage

Screen Dissip a t ion 10 10 9 8 5 W atts
(approx.) 190 210 225 225 235 Volts

Driving Pow er (appro x.) 2. 1 2.5 2.7 2.6 1.9 Watts
Pla t e Po wer Input - 84 150 225 300 345 W atts Plate Powe r Input - 70 120 180 240 270 Watts
Plate Dissip at ion 30 45 55 65 65 Watts Pla te Dissip at ion 20 25 35 40 45 W a tts
Pla t e Power O utput 54 105 170 235 280 W atts Pla te Powe r Ou tput 50 95 145 200 225 Watts

A U DI O FR EQU EN CY POWER AMPLIF IER AND MODULATOR

C lass-Ali . (Sinusoid a l wave, two tu bes unless ot he rwise specifi ed )

MAX IM UM RA TIN G S

A UD IO F REQUE N C Y POWER AMPLIFIER AN D M ODU LATOR

C lass-A B, (S inu soidal wave , tw o t ubes unles s o t he rwise s pe c if ied)

MAX IM UM RA TIN G S

D-C PLATE VOL TAG E

D-C SC REEN VO LTAG E

MAX-S IGNA L D-C PLATE C U RRENT, PER TUBE 

PLATE DISSIPATIO N , PER TUBE

SCREEN DISSIPATIO N, PER TUBE

3000 MAX . VOLTS

600 MAX . VO LTS

150 MAX . MA .

65 MAX . WATTS

10 MAX . WATTS

D-C PLATE VO LTAG E
D·C SCR EEN VOL TAG E
MAX -SIGNA L D·C PLATE CU RRENT, PER TUBE ·
PLATE DISSIPA TIO N , PER TUBE
SCR EEN DISSIPA TIO N, PER TU BE

TYP IC A L OPE RATI O N

3000 MAX . VOLTS
600 MA X. VO LTS
150 MAX . MA .
65 MAX . WATTS
10 MAX. WATTS

TYP ICA L O PERATION

D·C Pla te Volta ge 1000 1500 1750 Volts

D-C Screen Voltage 500 500 500 Volts

D-C G ri d Voltage [e pprox.}" - B5 -85 -90 Volts

Zer o-Siq ne l D· C Plate Cu rrent 30 30 20 Ma .

Max -Sig na l D-C Pla t e Current 170 180 170 Ma .

Zero-Signal O-G Scre en Cu rren t - 0 0 0 Ma .

Ma x.Signal D-C Screen Current 24 14 17 Me .

Effe ct ive Loa d , Plate-to- Plate 9000 15,000 20,000 O hms

Peak A· F Gri d Inp ut Vo lt a g e (per tube ) 85 85 90 Volts

Driving Powe r 0 0 0 Watts

Max. Signal Plate Dissip at ion (per tube) 45 63 62 Watts

Max- Signal Pla t e Power O ut p ut 80 145 175 Watts

·Adjust to g ive sta ted ze ro sign al p lat e curr ent.

The effect ive g rid c ircui t res istance fo r e a c h tube mus t not e xce e d 250,000 ohms.

Page T wo

D-C Plate Vo lt a ge 600 1000 1500 1800 Volt s

D-C Sc reen Voltage 250 250 250 250 Volts

D-C G rid Voltage (a p prox. )"" • - 30 - 30 - 35 -35 Volts

Zero -Signal D-C Plate C urren t 60 60 60 50 Ma .

Ma x-Sig nal D·C Plate Cu rr en t - 300 300 250 220 Ma.

Ze ro -Sign al D-C Sc ree n Cu rre nt 0 0 0 0 Ma .

Ma x-Signal D· C Scr ee n C urre nt 60 45 30 25 Ma .

Effect ive Load , Plate-to-Plate - 3600 6800 14.000 20,000 Ohm s

Peak A-F Grid In p ut Voltage

(per t ube) 120 105 100 90 Volts

Max- Sig nal Pe a k Driv ing Power 6.2 5.0 3.2 2.2 W a tts

Ma x-Sign al Nominal Driving Power

(a p pr ox. ) 3.1 2.5 1.6 1.1 Watts

Ma x-Sig nal Plate Dissip a t io n

( pe r t ube ) 45 65 63 63 Watts

Ma x-Sig na l Plate Power O utput 90 170 250 170 Watts

·~Adi us t t o g ive stated zero sig na l p late cu rren t .



3000 MAX. VOLTS
600 MAX. VOLTS
65 MAX. WATTS
10 MAX. WATTS
5 MAX. WATTS

RADIO FREQUENCY LINEAR POWER AMPLIFIER
SINGLE SIDE BAND SUPPRESSED CARRIER
Class-B (One t ube)

MAX IMUM RATIN G S

D-C PLATE VO LTAGE
D-C SC REEN VO LTAGE
PLATE DISSIPATION 
SCREEN DISSIPATION
GRID DISSIPATION -

*Ad just to g ive stated ze ro -sig na l plate curren t.
" Due to inte rmitte nt na t ure of voi ce ave rag e d issipati on is co nsid e r

a b ly less th a n Me x-Siqn al Dissipe ton.

TYPICAL 0 PERAliON

D-C Plate Voltage
D-C Screen Voltage
D-C Grid Voltage [a pprcx.}"
Ze ro-Sig nal D·C Pla te Current
Max-Signal D-C Plate C urrent
Zer o-Sig nal D·C Screen C urrent 
Max-Sig na l D-C Screen C urren t ••
Max-Signal Peak R. F. Gr id Voltage
Max-Signal Avg . Grid Current ·
Max-Signal Avg. Driving Power 
Max-Signal Plate Dissipation" 
Ave rage Plate Dissipation -
Max-Signal Useful Power Output

1500 2000 2500 Volts
300 400 500 Volts

-SO - 75 -1 00 Volts
33 25 20 Ma .

200 270 230 Ma.
o 0 0 Ma.

35 50 35 Ma.
190 270 300 Volts
13 17 6 Ma.

2.4 4.6 1.8 Watts
105 190 225 Watts
60 65 65 Watts

150 300 325 Watts

APPLICATION

MECHANICAL
Mounti ng-The 4-65A must be mounted vertically, base
up or base down. The socket must provide clearance for
the glass tip-off which ext ends from the center of . the
base. A flexible connecting strap should be provided
between the plate terminal and the external plate circuit,

~ and the Eimac HR6 cooler used on the tube plate lead .
The socket must not apply la te ral pressure against the
base pins. The tube must be protected from severe vibra
t ion and shock.

Adequate ventilation must be provided so that the
seals and envelope under operating conditions do not

~ exceed 225 °C. For operation above 50 Mc., the plate
voltage should be reduced, or special attention should
be given to seal cooling.

In intermittent-service a pplicat ion s where the "on"
t ime does not exceed a total of five minutes in any ten

• m inute period , plate seal tem perat u res as h igh as 250 °C
are permissible . When the ambient temperature does not
exceed 30 °C it will not ordinarily be necessary to
provide forced cooling of the bulb and plate seal to hold
the temperature below this maximum at frequencies
below 50 Mc, provided that a heat-radiating plate con
nector is used, and the tube is so located that normal
circulation of a ir past the envelope is not impeded.

ELECTRICAL
Filament Voltage-The filament voltage, as measured
directly at the filament pins, should be between 5.7 volts
and 6.3 volts.
Bias Voltage-DoC bias voltage for the 4-65A should not
exceed-500 volts. If grid-leak bias is used, suitable pro
tective means must be provided to prevent excessive
plate or screen dissipation in the event of loss of excitation.
Grid Dissipation-Grid dissipation for the 4-65A should
not be allowed to exceed fiv e watts. Grid dissipation may
be ca lcu lated from the following expression:

P~=ecmplc

where Pg=Grid dissipation,
eemp = Peak positive grid voltage,

and L = D-C grid cur r ent
eem" m ay be measured by means of a suitable pea k

voltmeter connected between filament a nd grid *

Screen Volt age-The D-C screen voltage for the 4-65A
should not exceed 400 volts except in the case of class
AB audio operation and Single Side Band R-F amplifier
operation where it would not exceed 600 volts.
Screen Dissipat ion-The power dissipated by the screen
of the 4-65A must not exceed 10 watts. Screen dissipation
is lik ely t o rise to excessive values when the plate voltage,
bias voltage or plate load is r em oved with filament and
screen voltages applied. Suitable protective means must
be provided to limit screen dissipation to 10 watts in
the ev ent of circuit fai lure.

~ Ind icates chang e fr om previous sheet.

Plate Voltage-The plate-supply voltage for the 4-65A
should not exceed 3,000 volts. Above 50 -Mc. it is advisable
to us e a lower plate voltage than the maximum, since the
seal heating due to R-F charging currents in the screen
leads increases with plate voltage and frequency. See in
structions on seal cooling under "Mechanical" and
"shielding."

Plate Dissipation-Under normal operating conditions,
the plate dissipation of the 4-65A should not be all owed
to exceed 65 watts in unmodulated applications.

In high-level-modulated amplifier applications, the
maximum allowable carrier-condition plate dissipation is
45 watts .

Plate dissipation in excess of maximum rating is
permissible for short periods of t ime, such as during
t uning procedures.

OPERATION

Class-C FM or Telegraphy-The 4-65A may be operated
as a class-C FM or telegraph a m plifier without neutrali
zation up to 110 Mc. if reasonable precautions are taken
to prevent coupling between input and output circuits
external to the tube. In single ended circuits, plate, grid,
filament and screen by -pass capacitors should be re
turned through the shortest possible leads to a common
chassis point. In push-pull applications the filament and
screen terminals of each tube should be by-passed to a
common chassis point by the shortest possible leads, and
short, heavy leads should be used t o interconnect the
screens and filaments of the two tubes. Care should be
taken t o prevent leakage of radio-frequency energy to
leads entering the amplifier , in order to minimize grid
plate coupling between these leads external to the
amplifier.

Where sh ielding is adequate, the feedback at fre;
quencies above 110 Mc. is due principally to screen-lead
inductance effects, and it becomes necessary to introduce
in-phase voltage from the plate circuit into the grid cir
cu it . This can be done by adding capacitance between
plate and grid external to the tube. Ordinary, a sm all
metal tab approximately ~ " square and located adjacent
to the envelope opposite the plate will suffice for neutral
ization. Means should be provided for adjusting the spac
ing between the neutralizing capacitor plate and the
envelope. An alternate neutralization scheme for use
above 110 Mc., is illustrated in the diagram on page 4. In
this circuit, feedback is eliminated by series-tuning the
screen to ground wi t h a small capacitor. The socket screen
terminals should be st rapped together as shown on the

" For suita b le peak V.T.V.M. ci rcuits see , for instance, " Vacuum Tube
Rati ngs , II Eima c News. Ja nuar y 1945. This a rticle is available in reo
pri nt form on requ est .

Page Three
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diagram, by the shortest possible lead, and the lead
from the mid point of this screen strap to the capacitor,
C, and from the capacitor to ground should be made as
short as possible.

Dr iving power and power output under maximum out
put and plate voltage conditions are shown on page 2. The
power output shown is the actual plate power delivered
by the tube; the power delivered to the load will depend
upon the efficiency of the plate tank and output coupling
system. The driving power is likewise the driving power
required by the tube (includes bias loss). The driver out
put power should exceed the driving power requirements
by a sufficient margin to allow for coupling-circuit losses.
The use of silver-plated linear tank-circuit elements is
recommended for all frequencies above 75 Me.
Class-C AM Telephony-The R-F circuit considerations
discussed above under Class-C FM or Telegraphy also
apply to amplitude-modulated operation of the 4-65A.
When the 4-65A is used as a class-C high-level-modulated

Screen-tuninq neutralization circu it for use above 100 Me.
C is a small split-stator ca pacHor.

C( } 640,000
··fd = It ( M e.)' appr ox.

amplifier, both the plate .and screen should be modulated.
Modulation voltage for the screen is easily obtained by
supplying the screen voltage via a series dropping resistor
from the unmodulated plate supply, or by the use of an
audio-frequency reactor in the positive screen -supply
lead, or from a separate winding on the modulation trans
former. When screen modulation is obtained by either
the series-resistor or the audio-reactor methods, the
audio-frequency variations in screen current which result
from the variations in plate voltage as the plate is modu.,
lated automatically give the required screen modulation.
Where a reactor is used, it should have a rated induct
ance of not less than 10 henries divided by the number of
tubes in the modulated amplifier and a maximum current
rating of two to three times the operating D-C screen
cur ren t . To prevent phase-shift between the screen and
plate modulation voltages at high audio frequencies,
the screen by-pass capacitor should be no larger than
necessary for adequate R-F by-passing.

For high-level modulated service, the use of partial
grid-leak bias is recommended. Any by-pass capacitors
placed across the grid-leak resistance should have a
reactance at the highest modulation frequency equal to
at least twice the grid-leak resistance.
Class-Afs, and Class-AB, Audio-Two 4-65As may be used
in a push-pull circuit to give relatively high audio output
power at low distortion. Maximum ratings and typical
operating conditions for class_AB, and class-Als, audio
operation are given in the tabulated data.

Screen voltage should be obtained from a source hav-

~e::;A

KEYING THE TETRODE AMPLIFIER

ing reasonably good regulation, to prevent variations in
screen voltage fr om zero-signal to maximum-signal condi
tions. The use of voltage regulator tubes in a standard
circuit should provide adequate regulation.

Grid bias voltage for class AB. service may be obtained
from batteries or from a small fixed-bias supply. When a
bias supply is used, the D-C resistance of the bias source
should not exceed 250 ohms. Under class-AB, conditions
the effective grid-circuit resistance should not exceed
250,000 ohms.

The peak driving power figures given in the class-Als,
tabulated data are included to make possible an accurate
determination of the required driver output power. The
driver amplifier must be capable of supplying the peak
driving power without distortion. The driver stage should,
therefore, be capable of providing an undistorted average
output equal to half the peak driving power requirement.
A small amount of additional driver output should be pro
vided to allow for losses in the coupling transformer.

In some cases the maximum-signal plate dissipation
shown under "Typical Operation" is less than the maxi.,
mum rated plate dissipation of 4-65A. In these cases,
with sine wave modulation, the plate dissipation reaches
a maximum value, equal to the maximum rating, at a
point somewhat below maximum-signal conditions.

The power output figures 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
than the figures shown, due to losses in the output
transformer.

Because of the intermittent nature of the voice, and
the low average power, it is possible in cases where size
and we ight are important to operate a class-All stage
at higher peak power values than those indicated for sine
wave.

In order to obtain peak power above that shown for
sine wave (peak is twice average for sine wave), the plate;
to-plate load impedance must be made proportionately
lower than the value shown for a particular plate voltage.
Also, more peak driving power will be required. At no
time should the average plate or grid dissipation exceed
the maximum values shown.

Tetrode Keying Circuit

Th e flow of plate current in an R-F tetrode amplifier
depends not only on the control grid bias and excitat ion ,
but also on the voltage applied to the screen grid.

One easy method of keying is to r emove the excit a t ion
and screen grid voltage simultaneously, while lea ving the
plate voltage still applied to the amplifier stage. This
method also has an advantage in that the final tube ca n
be made to draw a safe amount of current key-up position,
maintaining a steadier drain on the power supply while
keying. This tends to minimize "blinking lights" on weak
AC supply lines when using moderate power. By properly

RFCseen

-Ec
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DIFFERENT SCREEN VOLTAGES

Complet e shi elding is easily achieved by mounting the
socket of the tube flush with the deck of the chassis as
shown in the sketch.

The holes in the socket permit the flow of convection
air cur r en t s from below the chassis up past the seals in the
base of t he tube . This flow of air is essential to cool the
tube a nd in cases where the complete under part of the
ch assis is enclose d for electr ical shielding, screened holes or
louvers should be provided to permit a ir circulation. Note
that shielding is com plet ed by align ing the internal screen
shield wi t h t he chassis deck a nd by proper R-F by-passing
of t he screen leads to R-F ground. The plate a nd output
circuits should be kept above deck a nd the input circuit
and circ uit s of ear lier stages should be kept below de ck
or com ple tely shielded.

DECK

AIR

..,.......-HR-6 HEAT DISSIPATING
, CONNECTOR

)

AIR

The published characteri sti c curves of t etrodes are
shown for the commonly used screen voltages. Occ asion 
all y it is desirable to operate t he tetrode at some scr een
vo ltage other than that shown on the characteristic
curves. It is a relatively simple matter to convert t he
published curves to corresponding curves at a different
screen volt age by t he method to be described.

This conversio n method is based on the fact that if
a ll inter- el ectrode vo ltages are either raised or lowere d
by t he same relative amou nt , t he shape of the voltage
fie ld pat tern is not altered, nor will the current distribu 
tion be a ltered; t he cu r r ent lines will simply take on
new proporti onate value s in accordance with the t hree
halves power la w. This method fa ils only where insuffi
cient ca t hode emission or h igh secondary emission affect
the current values.

For in stance, if the characteristic cu rves are shown
at a screen voltage of 250 volts and it is desired t o dete r 
mine conditions a t 500 scr een vo lts, a ll voltage scales
should be multiplied by the same factor that is applied
to the screen volta ge (in t h is case----2). The 1000 volt
plate voltage point no w becomes 2000 volts, the 50 volt
grid voltage point , 100 volts, etc.

SHIELDING
The internal fee dback of the tetrode has been subst an

ti all y elim inated, and in orde r t o fu lly u t iliz e this advan
tage, it is es se ntial t hat t he desi gn of the equ ipment
completely eli mi nates any feedback external to t he t u be.
Th is m eans complete shielding of the output circuit from
the input circ ui t and ear lier stages, proper reduction to
low values of the inductance of the screen lead to the
R-F ground, and elim inati on of R-F feedback in an y
~ommon power supply leads.

choosing the values of L, C, a nd R, in the circuit, pe rfectly
clean-cut highest speed ha nd keying can easily be obtained
that is entirely devoid of clicks.

The keying circuit is shown in the diagram an d V, is
the driver tube, which may be anyone of the small
tetrodes such as an 807, 6L6 or 6F6, used either as a
frequency m ul ti plier or a st r a ight -t h rough amplifier. This
t ube should furnish about five watts of output power
which allows ample driving power for one 4-65A, includ
ing circuit losses. Capacitance coupling is shown in the
diagram, but t h is, of course, could ju st a s well be link
coupling.

Steady driving power is fed to the grid of V. from
the exciter. The keying circuit controls the plate and
screen voltages on V" as well as the screen voltage on
the 4-65A, all obt ained from a common power supply B•.
This supply should furnish sufficient voltage to the plate
of V, to obtain the necessary driving power. Norm ally this
voltage will be a bou t the correct voltage for the screen
of the 4-65A and resistor R. may be omitted.

When the key is up there is no excit a t ion to the 4-65A,
and consequently no grid leak bias. At the same time, the
screen voltage has also been rem ove d so that very little
current is drawn by the plate. With plate voltages up to
2000 vo lt s, the amount of current drawn is not sufficient
to heat the plate beyond its rated plate dissipation and a
fixed bias is not required. However, with plate voltages
over 2000 volts, a small fixed bias supply is needed to
keep the plate di ssipation within t he r ated limit. An
ordinary 22 % volt C battery in the control grid circuit
will furnish sufficient bias to completely cut the plate
current off a t 3000 vo lts, while some lower value of bias
can be used to permit a safe am ou n t of cu r re n t to flow
in key- up position, presenting a more constant loa d to
t he power supply.

A tapped r esistor R, serves to supply screen voltage to
V, and by a djust ing this tap, the excit a t ion to the 4-65A
may be ea sily controlled. This m ethod of con trolling the
output of a t etrod e is not r ecommended in the la rg er
tetrodes, however, as it is wast efu l of power and the
lowered power output obtained is du e to a loss in
efficiency. R, also serves as a means of keeping the screen
of the 4-65A at ground potential under key-up condit ions,
st abilizing t he circ uit. R, is the normal po wer supply
bleeder.

The keying relay must be insulated to withstand t he
driver plate volt a ge . Key clicks m ay be completely elim 
in ated by the proper se le ct ion of L" R. and C, in series
wit h a nd across the r elay . In m any applications values of
500 ohms for R, and 0.25 ufd for C, have been fou nd
entirely satisfact ory. Choke L, is be st sel ec t ed by t ri al
and usua lly is on the order of 5 henr ies . A satisfactory
choke for this purpose ca n be made by using any small
power -supply cho ke, capable of handling the com bined
current of the final screen gr id and t he driver s tage,
a nd adjusting t he a ir gap t o give t he prope r inductance .
This may be checked by lis t en in g for clean keying on t he
"make" side of the sig nal or by observation in a 'scope.

R-F by-pass co ndensers C, and C, will have some effect
on the r equired value of L, as well as C,. These by-pass
condensers should be kept at as sma ll a value of capacity
as is needed. In most cases .002 ufd . is su fficient.
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The current lines then all assume new values in ac
cordance with the 3 /2 power law. Since the voltage was
increased by a factor of 2, the current lines will all be
increased in value by a factor of 20/, or 2.8. Then all the
current values should be multiplied by the factor 2.8 .
The 100 maoline becomes a 280 mao line, etc.

Likewise, if the screen voltage given on the charac
teristic curve is higher than the conditions desired, the
voltages should all be reduced by the same factor that
is used to obtain the desired screen voltage. Correspond
ingly, the current values will all be reduced by an amount
equal to the 3 /2 power of this factor.

For convenience the 3 /2 power of commonly used
factors is given below:

Voltage Factor .25 .5 .75 1.0 1.25 1.50 1.75
Corresponding

Current Factor .125 .35 .65 1.0 1.4 1.84 2.3

Voltage Factor 2.0 2.25 2.5 2.75 3.0
Corresponding

Current Factor 2.8 3.4 4.0 4.6 5.2

SINGLE SIDE BAND
SUPPRESSED CARRIER OPERATION

The 4-65A may be operated as a class B linear ampli
fier in SSSC operation and peak power outputs of over 300
watts per tube may be readily obtained. This is made
possible by the intermittent nature of the voice. If steady
audio sine wave modulation is used, the single side band
will be continuous and the stage will operate as a CoW
class-B amplifier. With voice modulation the average
power will run on the order of 1/5th of this continuous
power.

Th e same precautions regarding shielding, coupling
between input and output circuits, and proper R-F by
passing must be observed, as described under Class-C
Telegraphy Operation.

Due to the widely varying nature of the load imposed
on the power supplies by SSSC operation, it is essential
that particular attention be given to obtaining good regu
lation in these supplies. The bias supply especially,
should have exc ell ent regulation, and the addition of a
heavy bleeder to keep the supply well loaded will be
found helpful.

Under conditions of zero speech signal, the operating
bias is adjusted so as to give a plate dissipation of 50
watts at the desired plate and screen voltages. Due to
the intermittent nature of voice, the average plate dis
sipation will rise only slightly under full speech modula
tion to approximately 65 watts. At the same time,
however, the peak speech power output of over 300
watts is obtained.

SSSC TUNING PROCEDURE
Tuning the SSSC transmitter is best accomplished

with the aid of an audio frequency oscillator and a ca
thode-ray oscilloscope. The audio oscillator should be
capable of delivering a sine wave output of a frequency
of around 800 to 1000 cycles so that the frequency will
be somewhere near the middle of the pass-band of the
audio system. Since successful operation of the class-B
stage depends on good linearity and the capability of
delivering full power at highest audio levels, the final
tuning should be made under conditions simulating peak
modulation conditions. If a continuous sine wave from
the audio oscillator is used for tuning purposes, the
average power at full modulation would be about five
times that of speech under similar conditions of single
side band operation and the final amplifier would be
subjected to a heavy overload. One method of lowering
the duty cycle of the audio oscillator to closer approxi
mate speech conditions would be to . modulate the
oscillator with a low frequency.

Page Six

An alternate method would be to use the continuous
audio sine wave, making all adjustments at half voltages
and half currents on the screen and plate, thus reducing
the power to one quarter. The stand-by plate dissipation
under these conditions should be set at about 10 watts.
Following these adjustments, minor adjustments at full
voltages and 50 watts of stand-by plate dissipation could
then be made, but only allowing the full power to remain
on for ten or fifteen second intervals.

The first step is to loosely couple the oscilloscope to
the output of the exciter unit. The final amplifier with
its filament and bias voltages turned on should also be
coupled to the exciter at this time. With the audio
oscillator running, adjust the exciter unit so that it
delivers double side band signals. Using a linear sweep
on the oscilloscope, the double side band pattern will
appear on the screen the same as that obtained from a
100% sine wave modulated AM signal. Next vary the
audio gain control so that the exciter can be checked
for linearity. When the peaks of the envelope start to
flatten out the upper limit of the exciter output has been
reached and the maximum gain setting should be noted.
The coupling to the final stage should be varied during
this process and a point of optimum coupling determined
by watching the oscilloscope pattern and the grid meter
in the final stage.

Next, adjust the exciter for single side band opera
tion and if it is working properly, the pattern on the
oscilloscope will resemble an unmodulated AM carrier.
The phasing controls should be adjusted so as to make
the envelope as smooth on the top and bottom as
possible. If the above conditions are satisfied, the exciter
unit can be assumed to be operating satisfactorily.

Next, loosely couple the oscilloscope link to the output
of the final amplifier and again adjust the exciter unit
to give double side band output.

If the reduced duty cycle method is used, the follow-
ing tuning procedure may be followed:

1. Cut the audio output to zero.
2. Apply 120 volts of bias to the 4-65A control grid.
3. Apply the operating plate voltage followed by

the operating screen voltage.
4. Reduce bias voltage to obtain 50 watts of stand-by

plate dissipation.
5. Increase audio gain, checking the oscilloscope pat

tern for linearity as in the case of the exciter, and adjust
for optimum antenna coupling.

6. Re-adjust exciter unit for single side band opera
tion.

7. Disconnect test signal and connect microphone.

8. Adjust the audio gain so that the voice peaks give
the same deflection on the oscilloscope screen as was
obtained from the test signal peaks.

If the alternate method is used with a 100 % duty
cycle from the audio oscillator, then step 3 should be to
apply half voltages and the stand-by plate dissipation
should be set at 10 watts.

After the audio oscillator is disconnected and step
8 completed at half voltages, the full voltages can then
be applied and the stand-by plate dissipation adjusted
for 50 watts.

It is essential that the microphone cable be well
shielded and grounded to avoid R-F feedback that might
not occ ur when the lower impedance audio oscillator is
used as an audio source.

Typical operational data are given for SSSC in the
first part of this data sheet.



Typical rad io-freq ue ncy power amplifie r circuit, Class-C
t elegrap hy, 345 watts input .

Lp , - C p , - Tank circuit appropriate for operati ng frequency ;
Q = 12. Capa cito r plate spacing = .200" .

L", - C p , - Tank circu it appropriate for operat ing frequency ;
Q = 12. Capacitor plate spacing = .200" .

Lp, - C,,, - Tank circuit appropriate for operating fr equency;
Q = 12. Capacit or plate spacing = .375".

Lu' - Cu' - Tuned circuit appropriate for operating frequency .
Lg , - Cg , - Tuned circuit appropriate for operating frequency.
C , - .002 ufd. 500V Mica
C , - .002 ufd . 5000V Mica
C,- .OOI ufd . 2500V Mica
C , - .1 ufd. 1000V paper
C , -.1 ufd. 600 V paper
C, - 16 ufd. 450V Electrolyt ic
C , - 10 ufd. 100V Electrolytic
R,- 53,000 ohms 200 watt-60,000 ohm ad justab le
R, - 250 ,000 ohms I watt
R, - 5,000 oh ms 5 watt
R, - 25,000 ohms 2 watts
R, - 26,500 ohms 200 watts- 30,000 ohm ad justable
R, - 2,500 ohms 5 watts
R, - 750 ohms 5 wat ts
RFC, - 2.5 mhy. 125 maoR-F chok e
RFC, - I mhy. 500 mao R-F choke
T, - 150 watt modulation tr a nsformer; ratio primary to second

ary impedance approx. I: 1.1 Pri. impeda nce 15,000 ohms,
sec. impedance 16,700 ohms .

T, - 5 watt drive r t ran sfo rmer impe d ance rat io primary t o 1/ 2
seconda ry 1.5: I.

T. - 300 watt mod ulation t ransform er ; imp edance ratio pr i. t o
sec . approx, 2.4 : I ; Pri. impeda nce = 20,000 ohms , se c. im
peda nce = 8,333 oh ms.

COMPONENTS FOR TYPICAL CIRCUITS
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fRO M
ORIV ER
2.6 WATT S

6V,7A fR OM
ORIVER
52 WAT TS

- !t5 V 6 v.. 7A. + 250 V + 2000 V.
85 lilA 52 6 .. ...
. AX

Typic al high -leve l-modulated R-F amplifier, 240 watts plate
inp ut . Modu lator requ ires zero driving power.

Typical high-level -mod ulated R-F a mplifier circuit, with
modulator and dr iver stages, 480 watts plat e inp ut .
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~ I T ~ L - M c C U L LOU G H, INC.
SAN BRUNO, CALIFORNIA

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 ,
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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-
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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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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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I
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R.

I
I
I
I
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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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CLASS -C TELEGRAPHY

I <,CLAS S-C TELEPHONY.
<,-,EIMAC 4-12 5A

MAXIMUM RATED PL ATE VOLT AGE -:t'VERSUS FREQUENCY

P6 WER OUTPUT

<,
1\

\
I--- EIMAC 4 -125A TYPICAL PER FOR MAN CE

CLASS -C TELEGR APHY AT MAXIMUM

1=== RATED ' PLATE VOLTAGE
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I--- •VERSUS FREQUE NCY I
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TENTATIVE DATA

~ I TEL - Me C U L LOU G 1-1, INC .
SAN BRUNO , CALIFORNIA

SUPERCEDES DATA SHEET DATED 4-15-47
The Eimac 4X ISOA is a n e xt remely com p a ct exte rna l-a node t e t rode inten ded for use as a rad io

f req uency am p lif ier or o sc illato r a t f re que ncie s we ll int o t he uhf re g io n o r as an amp lifier in any
se rvic e re q uiring a hig h-g a in tube capable of d e live ring hig h-power output a t lo w plate vo ltage. Al 
t ho ug h it is capable of withsta nd ing re la tive ly high p late vo ltages , th e 4XI SOA operates we ll a t p late
vo lt age s of 400 t o 500 volts, m ak ing it p arti c ularly we ll s uited f or hig h-p o wer mo bi le applications. The
c o m b ina ti o n of a hig h ratio of tra nscond ucta nce t o capacitance and a ma ximum plate d issip ation
capability of 150 watts mak es t he tube a n exce llent wid e -b a nd amplifie r fo r video app lica tio ns .

The 4X ISOA is base d in a manner wh ic h allows it to be use d with a ce ra mic loktal socket . The
b a se p ins a re a rrang ed f o r ma ximum c o nv enience in using the t ube with either c oaxial or linear tan k
c ircuits at uhf. To provide maxi m um ci rcu it iso lation at these f req uencies , t he sc reen is t e rminated
in a contact ring locat ed b etw e en t he a no de and t he base . For low -f requency a p pl ic atio ns, a ba se
p in is p ro vid ed f or t he screen t e rmina tio n.

A si ng le 4XISOA opera t ing in a c oax ia l a m plifie r ci rc uit will d e liver a s h ig h as 140 watts use ful
output at SOO-M c .

GENERAL CHARACTERISTICS

inches
inch es
inche s

Forced A ir "
An y

2.47
1.63
1.91
5.2 ounces
1.6 pounds

6.0 vo lts
2 .6 amperes
30 sec onds
5.0

0 .02 jLjLf.

16 .1 jLjLf .

4 .7 jLjLf .

- 12 ,000 jLmhos

~ ELECTRICAL
Ca th ode : Coa ted Un ipotenti al

Heater Voltage
Heater Cu rrent
M in imum Hea ting Time

Screen-Grid Amplif ication Fac tor (Ave rage)
Direct Inte re lec tr ode Capacitan ces (Average)

Grid -Plate (withou t shield ing)
Inp ut
Ou tput

T ransconductance (i lJ=250 ma., eh=500 v., Ee2 = 250 v.

~ MECHANICAL
Cooling
Mount ing Position
Maximum Overa ll Dimen sions

Leng th
Diame te r

Ma ximum Seated Height
Net W e ight
Shippi ng W eight (average)

1250 MAX. VOLTS
300 MAX. VOLTS

-250 MAX. VOLTS
250 MAX. MA.
150 MAX. WATTS
15 MAX. WATTS
2 MAX. WATTS

1000 MAX. VO LTS
300 MAX. VOLTS

-250 MAX. VO LTS
200 MAX. MA.
100 MAX. WATTS
15 MAX. WATTS
2 MAX. WATTS

3 Due to t ra nsit t ime back heat ing effects, the hea te r vo ltage should
be red uced a t UH F. At SOD-M e., und er t yp ical ope rat ing cond it io ns,
hea ter vo ltage sho uld be appro ximate ly 5.2 vol ts .

At lower plat e cur rent or lower freq uency less red uct ion of heat er
vo ltage is required .

2 Max im um permi ssibl e grid ci rc uit resistan ce 25,000 o hms.

• Indi cates change from sheet da ted 4-15-47.

1 At 150 wa tts p la te d issi pa t io n a m inimu m flow o f 5.b cub ic fee t of
a ir p er m inute m ust be passed t hro ugh t he p la te cool e r. The pr essur e
d rop a c ross the coo ler a t this flow eq ual s 0.26" of wa te r. Fo rced air
coo ling of t he base term ina l a ssemb ly must be pr ovid ed . In no case
shou ld t he tempe rature of the ba se sea ls be a llowed to exceed 150
degrees C.

~ HI G H -L EVEL-M O DULAT ED RAD IO FREQUE N C Y AMP LIF IER

C la ss-C Te lephony (Ca rrier condi ti ons)

MAXIMUM RATING S (Freque ncies up to 500· Mc.)
D-C PLATE VOLTAGE
D·C .SCREEN VOLTAGE
D-C GRI D VOLTAGE'
D-C PLATE CU RRENT
PLATE DISSIPATIO N
SCREEN DISSIPATION
GRID DISSIPATION

volts
rna .
volt s
rna .
vo lts
ma o
watts
watt>
watts
volts

volts
mao
volts
mao
volts
ma o
volts
watt s
watt s
watts
volts

1250
200
250

20
-90

I I
106
1.2

250
195
6.0

1000
200
250

31
-a0

10
95
1.0
200
150
6.0

600 750
200 200
250 250
37 37

-75 -a0
II II
91 96
1.0 1.1
120 150
85 110

6.0 6.0

600 800 I000 1250
170 200 200 200
250 250 250 280

6 7 7 5
- 110-110 - 11 0 - 11 5

6 10 II 10
15 20 25 30

102 160 200 250
50 96 122 140

5.2 5.2 5.2 5.2

~ RA DIO FREQUE N C Y POWER AMPLI FI ER OR OSCILLATOR

C la ss-C Telegraphy o r FM Telephony
M AXIMUM RATINGS; (Freq uencies up to 500-Mc.)
D-C PLATE VOLTAGE
D·C SCREEN VOLTAGE
D-C GR ID VO LTAG E'
D-C PLATE CURRENT
PLATE DISSIPATIO Nt
SCREEN DISSIPATION
GRID DISSIPATION

~ TYPICA L O PERATION
Sing le tube , fre q uencies bel ow 165-Mc.

D·C Plate Voltage
D-C Plate Current
D-C Screen Voltage
D-C Screen Curre nt
D-C Grid Voltage
D·C Grid C urrent
Peak R-F Grid Voltage (Approx .)
Driving Power (Approx.)
Power Input
Power O utp ut
Heater Voltage

Single tube . 500-Mc. (Coaxial ca vity)'
D·C Plat e Voltage
D·C Plate C urrent
D·C Screen Voltage
D·C Screen C urrent
D·C Grid Voltage
D-C Grid Current
Driver Output Power (Approx.)
Power Inp ut
Power O utp ut
Heater Voltage

(Effective 11-15-48) Copyrigh t, 1948 by Eite l-McCul lough, Inc.

TENTATIVE DATA
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E I TEL - M c C U L LOU G H, INC .
SAN BRUNO, CALIFORNIA

4X150A 4000 AIR SYSTEM SOCKET
The Eimac 4X 150A/4000 ai r system socket was developed in order to
provide adequate air cooling of the Eimac 4X150A tetrode. In add ition
the air-system socket makes possible improved circu it arrangements in
high frequency appl ications.

AIR COOLI NG SYSTEM
The air stream is introduced into the socket from the underside and cools
the grid, cathode and screen seals. It then flows over the glass envelope
and through the anode cooler.
The air-system socket may be used in two types of c ircuit construction:
(1 ) In co-axial line circui ts. The air system socket is mounted on the
coaxial input line and air may be introduced by pressurizing the input
cavity, the walls of the output cavity confine the flow and force it through
the anode cooler .
(2 ) In chassis construction. A pressurized chamber below the socket
is required . Such a chamber or closed chassis is commonly employed for
electrical shielding and only slight modifications should be necessary to
make it serve also for air cooling . For confining the air above the chassis
a special "Pyrex" glass chimney is available to direct the air flow through
the anode cooler.
In both constructions the required cooling air is 6 cubic feet per minute at a pressure of 0 .75 inches
of water.

SC RE EN BYPASS CAPACITOR
A screen bypass capacitor wit h a capacitance of 3750 p.p.f is built in to the socket flange . T he me tal
portions of the socket provide the connections to the screen and cathode terminals of the socket,
thereby reduc ing t he lead inductance to a minimum.

CAUTION: Holes mus t not be drilled th rough the socket flange to avoid damaging t he bypass
capacitor.

GRID CONNECTION
The grid terminal is on the center line of the socket and is provided wit h a threaded hole fo r direc t
connection to a coa xial gr id line, or a terminal lug.

MOUNTING
With coaxial line cavities the a ir-system soc ket may be mounted directly on the end of the coaxial in
put line. The lower skirt of the soc ket fits di rectly over a cylinder of 15/s" ou tside diameter, and
four moun ting holes are provided .
For chassis mounting a 2 V4 " diameter hole should he cut in to the deck and the socket secured by
the three mounting clips provided . DO NOT DRILL THROUGH THE SOCKET FLANGE.
In circuits where the cathode of the tube is not at ground potential, or chassis potential, provision
must be made to insulate the air-system socket f rom the chassis. This may be done by placing an
insulat ing ring between the socket fla nge and chassis and also insulating the mounting clips from
the flange .

MATERIAL
The insulating material used in the construction of the socket has very low R-F losses to well
above 800 Mc. and is mechanically strong, non-porous, non-hydroscop ic, and unaffected by high
temperatures.
The contact fingers are of beryllium copper and all metal parts are silver pla ted to reduce R-F losses.

(Effecti ve 2·15-50) Copyr igh t 1950 by Eitel-M cC ul loug h, Inc .
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TENTATIVE DATA

~ I T ~ L - Me C U L LOU G H, INC .
SAN BRUNO, CALIFORNIA

GENERAL CHARACTERISTICS

The Eimac 4X 150G is an extremely compact externa l-anode tetr ad e int end ed for use as a radio-fr equ ency
amplifie r, freq uency mult ipli er, or osci llator at freq uencies well into the UHF regio n or as an ampli fi er in any
service req uiri ng a high-gain tube capable of delivering high powe r-out put at low pl ate-volt ag e. The combination
of a hig h ratio of trans co nductan ce to ca pacitance a nd a plat e di ssipation ca pability of 150 watts makes the
tub e an excelle nt wide -band am plif ier for video applications .

The cathode, grid and screen e lec trodes are mounted on co nical and cy lind rical supports g ivi ng a mi nimum
of circ uit discontin uitie s and lea d inducta nce . The rugged cylindrical termina ls, progressively larger in site , all ow
the tube to be inse rted in coe xlel line cav itie s. The scr een support and term inal provid e maximum isolation be
tween the grid cathode. term inals and the plate circuit.

In amplifier se rvice at 500 megacycl es, out put po wer of 140 watts per tube, with a stage power-gain of 20,
ca n be obtained . At 1000 megacycles an output power of 50 watts per tub e is obta ined with a power-gain of five .

ELEC TR ICAL
Cat ho de : Coa ted Unipotential

H eate r Vo lt a g e
Heater Current
M inim um Heat ing Time

Screen-Grid Amplification Factor (Averag e)
Direct Interelectrode Capacitances (Average)

Grid -Plate (without shielding)

Inp ut

Output

Transconductance ( i, = 25 0 ma .• e,, =500 v., E, = 250 V.)

2. 5 vo lts
6.25 amperes

30 seconds
5.0

0.02 JLJLf
16.1 JLJLf
4.7 JLJLf

12,000 JLmhos

MADl IN U • '"

A ny

inches
inches
inches

ounces
pounds

2%
1%
1-27/32
6
1.6

M EC HAN IC A L
C o o ling Forced A ir

At 150 watts plat e d issipati on, a minimum flow of 5.6 cubic fee t of air per minute must be passed through
the anod e coo ler . The pressure drop acr oss the coole r at this flow ea uals 0.26 inche s of wate r. Forced-a ir coo ling
of the base te rminal assem bly must be provide d . In no case shou ld th e tem per ature of the me te f-to- ql e ss seals
or the co re of the a node coo ler exceed 150 0 C.
Mounting position
M a xim u m Overall Dim ensions

Length
Diameter
Maximum Seated Height

Net Weight
Shipping Weight ( A verage)

Class-C Telegraphy or FM Te le p hony (Key-do wn conditions. per tub e)

RADIO FREQUENCY POWER AMPLIFIER
OR OSCILLATOR

IHeoter Voltage-Due to transit tim e back. heating effects, the heater
vo ltag e should be reduced whe n o pe rating at frequ encies above -400 Me.
This vo ltage reducti on shou ld be made after dynamic oper ation of the
tube has started . Since back hea ting is a function of frequency. g rid
current, gr id bias, circuit des ig n and circ uit adj ustme nt, the amount of
back heati ng varies co nside rably with d iffere nt method s of op eration.
The foll owing table is an a pproximate g uide for normal tube operat io n:

Frequency IUP to 400 MC'14OO to 1000 Me. 11000 to 1500 MC' I' bove 1500 Me.
Heater Voltage 2.5 v 2.2 v 2.0 v 1.8 v

Kilovo lts
Amps.
Voll<
Amps .
Volts
Amps.
Microseconds
Per second
Kilowatts
See Note'

1000 MAX. VOLTS
300 MAX. VOLTS

-250 MAX. VOLTS
200 MAX. MA.
100 MAX. WATIS
150 MAX. ·C.
15 MAX. WATI5
2 MAX. WATI5

7
6.0

1000
0.4

- 250
0.6
4

1250
20

7000 MAX. VOLTS
1500 MAX. VOLTS

-500 MAX. VOLTS
5 MICROSECON DS
7 MAX. AMPS

250 MAX. WATIS
150 MAX. WATIS
150 MAX. · C
15 MAX. WATI5
2 MAX. WATIS

5
4.0

800
0.3

- 200
0.5
4

2500
10

PLATE MODULATED RADIO FREQUENCY
AMPLIFIER
Cl as s-C Te lephony
MAXIMUM RATINGS [Cerrler Cond ition s)
D·C PLATE VOLTAGE
D-C SCREEN VOLTAGE
D·C GRID VOLTAGE·
D-C PLATE CURRENT
PLATE DISSIPATION
ANOD E-COOLER CORE TEMPERATURE
SCREEN DISSIPATION
GRID DISSIPATION
·M aximum permissibl e grid circuit resistance 25,000 ohms

PLATE PULSED RADIO FREQUENCY
AMPLIFIER OR OSCILLATOR
MAXIMUM RATINGS
PULSED PLATE VOLTAGE
PULSED SCREEN VO LTAGE
D·C GRID VOLTAGE
MAXIMUM PULSE DURATIO N
PULSED CATHO DE C URRENT
AVERAGE POWER INPUT
PLATE DISSIPATION
ANODE·COOLER CO RE TEMPERATURE
SCREEN DISSIPATION
GRID DISSIPATION

TYPICAL PULSE OPERATION
Single tube oscillator. 1200-Mc.
Pulsed Plate Voltag e
Pulsed Plate Current
Pulsed Screen Voltage
Pulsed Screen Current
D·C Grid Voltage
Pulsed Grid Current
Pulse Duration -
Pulse Repetition Rate
Peak Power Output -
Heater Voltage'

TENTATIVE DATA

1250 Voll<
200 Ma.
250 Voll<
20 Ma.

- 90 vo lts
l i Ma .

106 Volts
1.2 Watts

250 Watts
195 Watl<
2.5 Volts

1250 Voll<
200 Ma.
250 Voll<

SMa.
-60 Voll<

SMa.
85 Voll<

9 Watl<
250 Watts
100 Wa tts

See note

1250 MAX. VOLTS
300 MAX. VO LTS

-250 MAX. VOLTS
250 MAX. MA.
150 MAX. WATIS
150 MAX. ·C
15 MAX. WATIS
2 MAX. WATIS

600 750 1000
200 200 200
250 250 250
37 37 31

• - 75 -80 -80
II II 10
91 96 95

1.0 1.1 1.0
120 150 200
85 110 150

2.5 2.5 2.5

MAXIM U M RATINGS

TYPICAL OPERATION

Sing I" tube. 750-Mc. (Coaxial cavity)

D·C Plate Volta ge
D·C Plate Current
D·C Screen Voltage
D~C Scre en Current
D-C Grid Voltage •
D-C Grid Current .
Peak R-F Grid Voltag . (ap prox.)
Driving Power [e pprcs .]
Power Input
Power Output
Heat.r Vo ltage '

(Effective 2· 15·50) Copyrigh t 1950 by Eitel-McCulloug h, Inc.

Single tube, frequencies below 16S-M c.

D·C Plate Voltage -
D-C Plate Curre nt -
D-C Scree n Vo ltag e
D-C Screen Current
D-C Grid Voltage -
D-C Grid Current
P.ak R-F Grid Voltag. (Approx.)
Driving Power (epprox. )
Power Input
Power Output -
H.ater Voltage '

D-C PLATE VOLTAGE
D·C SCREEN VOLTAGE
D-C GRID VOLTAGE·
D-C PLATE CURRENT

PLATE_ DISSIPATION
ANODE-COOLER CORE TEMPERATURE
SCREEN DISSIPATI ON
GRID DISSIPATION
· Maximum permissib le gr id circui t resistance 25,000 ohms
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4·250A

E I TEL - Me C U L LOU G H, INC.
SAN BRUNO, CALIFORNIA

(RMA 5 D22 )

POWER TETRODE
•

MODULATOR

OSCILLATOR

AMPLIFIER

The Eimac 4-250A is a high-vac uum power tetrode having a maximum plate d issipation rati ng of
250 watts. It is intended f o r amplifier, oscillator and m odu lator se rvice. Cooling of t he 4 -2 50 A is
a c c o m p lish e d by radiation from the plate , which opera tes at a vis ib ly red temperature a t maximum
dissipation , and by fo rced a ir circulation through the base and a round the e nvelope.

Th e low driving power re q uire d by the 4 -2 50 A , t ogether with its low grid-plate capacitance and
compact a nd r ug g ed construction, allows considerable simplification of the associated c ircuits and
t he d ri ve r stage.

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

Rad iat ion and forced a ir

ELECTRICAL
Filament : Thoriated tungsten

Voltage
Current

Gr id-Screen Amplif ica ton Fac tor (Aver age)

Direc t In ter electrode Capac itances (Average)
Gr id-Plate (without sh ielding, base grounded)
Input
Ou tpu t

T ransconduc ta nc e (i" =100 ma. , E, =2 500 v ., E"2=500 v.)

MECHANICAL
Base
Basi ng
Cooli ng
Maximum Ove rall Dimen sion s :

Length
Diameter

Net W eight
Shipping Weight (Average)

5 .0 volt s
14.5 amperes

5 .1

- 0 .12 fLfLfd .
- 12 .7 fL fL f d.

4 .5 fLfLfd .

4 000 fL mhos

6.38 inches
- 3. 56 inches

8.0 ounces
2.5 pounds

RADIO FREQUENCY POWER AM PLIFIER A N D OSCILLATOR HIGH-LEVEL-MODULATED RADIO FREQUENCY AM PLIFIER

Class-C FM o r Teleg raphy (Key-down conditions, I tube)

MAX IMUM RAT INGS

Class-C Telephony (Ca rrier conditions unless oth erwise specified , I tube )

D-C PLATE VOLTAGE'
D-C SCREEN VOLTAGE 
D-C GR ID VO LTAGE 
D-C PLATE C URRENT
PLATE DISSIPATIO N 
SCREEN DISSIPATION
GR ID DISSIPATION -

4000 MAX. VOLTS
600 MAX. VO LTS

-500 MAX. VOLTS
3S0 MAX. MA.
250 MAX. WA TTS
35 MAX. WA TTS
5 MAX. WA TTS

MAXIM UM RATINGS

D-C PLATE VO LTAGE' 
D-C SCREEN VO LTAGE 
D-C G RID VO LTAG E
D-C PLATE CU RRENT
PLATE DISSIPATIO N ·
SC REEN DISSIPATIO N
G RID DISSIPATIO N .

3200 MAX. VO LTS
600 MAX. VO LTS

-500 MAX. VOLTS
275 MAX. MA.
165 MAX. WA TTS
35 MAX. WATTS
5 MAX. WATTS

~ T YPICAL OPERATION (Freq uencies below 75 Me.)

D-C Plat e Voltage - - 2500 3000
D-C Scr een Volta ge - 500 500
D-C Grid Voltag e - - -150 - 180
D-C Plate Cu rren t - 300 345
D-C Scre en Cu rren t - 60 60
D-C G rid Cu rrent - 9 re
Screen Dissip at ion - 30 30
G rid Dissipat ion - - 0.35 0.8
Peak R-F Grid Input Volta g e (ap pro x.) 220 265
Driving Power (approx.)' 1.70 2.6
Plat e Power Inp ut . 750 1035
Plat e Dissipati on - - 175 235
Plate Power Output - 575 800

4000
500

-225
312
45

9
22.5
0.46
303

2.46
1250
250

1000

volts
volts
volts
rna.
rna .
rna .
watts
watts
vo lt s
watts
watts
watts
watts

~ TYPI CA L OPERATION (Freq ue ncies below 75 Me.)

D-C Plate Voltage 2500
D-C Scre en Voltage - 400
D-C G rid Voltage -200
D-C Plate Current 200
D-C Screen Current 30
D-C Grid Current - 9
Scre en Dissipat ion 12
Grid Dissipa t ion . 1.8
Peak R-F G rid Input Voltage (ap prox.) 255
Driving Power (approx.) 2.2
Plate Powe r Input - - 500
Plate Dissipation - 125
Plat e Power O utput - - 375

3000
400

-310
225
30
9

12
2.7
365
3.2
675
165
510

volts
volts
vo lts
rna .
rna .
rna .
watts
watt s
volt s
watts
watts
watts
wat ts

~ Ind icat es cha nge from sheel daled 9-1-46.

(Effective 4-15-47) Copyright, 1947 by Eitel -McCull ough . Inc .

1 Above 75 Me. the maxim um pla te volta ge rat ing d epends upon fre
q ue ncy , se e page six.

~ 2 Oriving powe r increases a bo ve 40 Me. Se e Pag e Six.
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AUDIO FREQUENCY POWER AMPLIFIER AND MODULATOR

Class-AB1 (Sinusoida l wave, tw o tubes unless oth e rwise specified )

M AXIM UM RAT IN GS

AUDIO FREQUENCY POWER AMPLIFIER AND MODULATOR

Class-AB: (Sinusoidal wave, tw o tubes unless otherwise specified)

MAX IM UM RATIN G S

% The effect ive grid -c ircuit resis ta nce must not e xce ed 250,000 ohms .

D-C Plate Voltage - 1500 2000 2500 3000 volts
D-C Scre en Vo ltage - 500 500 500 SOD vo lts
D-C G rid Voltage: - 64 -88 - 90 - 93 volts
Zero-Sig nal D-C Plate Current 120 110 120 120 rna .
Max -Signal D-C Plate Cu rrent 400 405 430 417 rna .
Zero -Signal D-C Sc reen Current _ -0.4 - 0.3 - 0.3 - 0.2 rna .
Max -Signa l D-C Screen C urrent _ 23 22 13 10.5 rna .
Effe ctive Load, Plate-to- Plate 6250 9170 11,400 15,000 ohms
Peak A-F Grid Input Voltage

(per tube ) 64 88 90 93 volts
Driving Powe r - 0 0 0 0 watt
Max-Signa l Plate Dissipa t io n

(p e r t ube ) 145 175 225 250 watts
Max -Signal Plate Power Output • 310 460 625 750 watts
Total Harmoni c Distortion - 4 2.5 2 2.5 per cent

TYP ICAL O PERATIO N

D-C Plate Voltage. 1500 2000 2500 3000 vo lts
D-C Screen Vo ltage - 300 300 300 300 vo lts
D-C G rid Voltage - - 48 - 48 - 51 -53 volts
Zero -Signal D-C Plate Current 100 120 120 125 rna .
Max-Signal D-C Plate Current 485 510 500 473 rna .
Zero-Signal D-C Screen C urrent - 0 0 0 0 rna .
Max -Signa l D-C Screen Cu rrent - 34 26 23 33 rna .
Effe ctive Loa d, Plate-to-P late - 5400 8000 10,900 16,000 ohms
Peak A-F Grid In p ut Voltage

(per tube ) - - - - - - 96 99 100 99 vo lts
Max -Signa l Av g . Driving Power

(approx.) - - - - _ _ _ 2. 1 2.3 2.2 1.9 watts
Max- Signal Peak Driving Powe r · 4.7 5.5 4.8 4.6 watts
Max-Signal Plate Dissipation

(per tube ) - - - - - ISO 185 205 190 watts
Max-Sig nal Plate Power O ut p ut - 428 650 840 1040 watts
Tota l Ha rm onic Distort ion - 3 4 4 4.5 per cent

D-C PLATE VO LTAGE - - - _
D-C SCREEN VOLTAGE • _

MAX-SIGNAL D-C PLATE CURRENT, PER TUBE
PLATE DI SS IPATION , PER TUBE -
SCREEN DISSIPATI ON, PER TUBE - - - - - _

T YPICA L OPE RATIO N

4000 MAX. VOLTS
600 MAX . VOLT S

350 MAX . MA .

250 MAX. WATTS
35 MAX. WATTS

D-C PLATE VO LTAGE - _

D-C SCRE EN VOLTAGE - - _ _ • • • • • •

MAX-S IGNAL D-C PLATE CURRENT, PER TUBE _
PLATE DISSIPATION, PER TUBE -
SC REEN DISSIPATION, PER TUBE - - - - - _

4000 MAX . VOLTS

600 MAX . VOLTS
350 MAX. MA .
250 MAX . WATTS
35 MAX. WATTS

APPLICATION

MECHANICAL

Mounting-The 4-250A must be mounted vertically, base
up or base down. The socket must provide clearance for
the glass tip-off which extends through the center of the
base. The metal base shell should be grounded by means
of suitable spri ng fingers. A flexible connect ing st r ap
should be provided between the plate terminal and the
external plate circuit. The socket must not apply excessive
lateral pressure against the base pins. The tube must be
protected from severe vibration and shock.
Adequate cooling must be provided for the seals and en
velope of the 4-250A. Forced-air circulation in the amount

~ of five cubic feet per minute t h r ough t h e base of the tube
is required. This air should be applied simultaneously
with filament power. The temperature of the plate seal, as
measured on the top of the plate cap, should not exceed
170 0 C in continuous-service applications.

A relatively slow movement of air past the tube is suf 
ficient to prevent a plate sea l t emperature in excess of
maximum at frequencies below 30 Me. At fr equencies
above 30 Me., radio-frequency losses in the leads and
envelope contribute to seal and envelope heating, and
special attention should be given to bulb and plate seal
cooling. A small fan or centrifugal blower directed to
ward t he upper portion of the envelope will usually pro
vide sufficient circulation for cooling a t frequencies above
30 Me., however.

In intermittent-service applications wh ere the "on"
time does not excee d a total of fiv e minutes in any ten
minute period, plate seal temperatures as h igh as 220 0 C
are permissible. When the ambient temperature does not
exceed 30 0 C it will not ordinarily be necessary to pro-

• Ind ica te s ch a nge from shee t d ated 9-1-46.

Page Two

vide forced cooling of the bulb and plate seal t o hold the
temperature be low this maximum at frequencies below
30 Me., provided that a heat-radiating plate connector is
us ed, and t he tube is so located that normal circulation
of air past the envelope is not impeded,

ELECTRICAL
Filament Voltage-The filament voltage, as measured di 
rectly at the filament pins, should be be t ween 4.75 and
5.25 volts.

Bias Voltage-D-c bias voltage for the 4-250A should not
exceed 500 volts. If grid-le ak bias is used, suitable pro
t ective means must be provided to prevent excessive plate
or screen dissipation in the event of loss of excitation .

Grid Dissipation-Grid dissipation for t he 4-250A should
not be allowed to exceed five watts. Grid dissipation may
be calculated fr om the following expression:

Pg=ecmpIc

where P. =Grid dissipation,
eemp=Peak positive gr id voltage, and

I , = D-c grid current.

B c rn p may be measured by means of a su itable peak
voltmeter connected between filament and grid".

Screen Voltage-The doc screen voltage for the 4-250A
sh ould not exceed 600 volts.

Screen Diss ipation-The power dissipated by the screen
of the 4-250A must not exceed 35 watts. Screen dissipa-

a For suit a b le pea k v.t .v.m . c irc uit s se e , for insta nce , "Va cu um Tube
Ratings ," Eimac News, Ja nu a ry, 1945. This art icl e is a va il a bl e in re pr int
f o rm on req uest .
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Screen-tuning neutralization circuit for use above 45 Me.
C - Approximate ly 100 IJ,lJ,fd . per section, maxim um.

tion is likely to rise to excessive values when the plate
voltage, bias voltage or plate load is removed with fila
ment and screen voltages applied. Suitable protective
means must be provided to limit screen dissipation to 35
watts in the event of circuit failure.

Plate Voltage-The plate-supply voltage for the 4-250A
should not exceed 4000 volts for frequencies below 75
Me. Above 75 Me., the maximum pe rmissible plate volt
age is less than 4000 volt s, as shown by the gr aph on
page 6.

Plat e Dissipation-Un der normal operating conditions,
t he plate dissipation of the 4-250A should not be allowed
to exceed 250 watts in unmodulated applications.

In high-level-modulated amplifier applications, the
maximum allowable carrier-condition plate dissipation is
165 wa tts.

Pla te dissipation in excess of the maximum rat ing is
permissible for shor t periods of time, such as during tun
ing pro cedures.

OPERATIO N
Class-C FM or Telegraphy- The 4-250A may be operated
as a cla ss -C FM or teleg raph amplifier wi thout neu tra
lization up to 30 Me. if re asonable precautions are t a ken
to prevent coupling between input and output circu its

. external to the t ube. A grounded metallic plate on which
the socket may be m oun t ed and t o which suitable con
nectors m a y be attached to gr ound the tube base shell,
provid es an effect ive isolating shield between gr id and
plate circuits. In single-ended circuits, plate, grid, fila 
men t and screen by-pass capacit or s should be re tu rned
through the shor t est possible leads t o a common ch assis
point. In pus h-pull applica ti on s the fila m en t an d screen
terminals of each t ube should be by-passed to a com mon
chassi s poi nt by the shor test possible leads, and shor t ,
heavy leads shoul d be us ed to int erconnect t he screens
and filamen t s of the two tubes. Care should be taken to
prevent lea kage of radio-frequency en ergy t o leads en
t ering t he amplifi er, in order t o m inimize grid-plate
cou pling betwe en thes e leads external t o the amplifier.

At frequencies from 30 Me, to 45 Me, ordinary n eu 
tralization systems may be used.

Where shielding is adequate, t he feed-back at fr e
quencies above 45 Mc. is due principally to screen-lead-

inductance effects, and it becomes necessary to introduce
in-phase voltage from the plate circuit into the grid cir
cuit. Th is can be done by adding capacitance between
plate and grid external to the tube. Ordinarily, a small
metal tab approximately %-inch square connected to the
grid terminal and located adjacent to the envelope oppo
site the plate will suffice for neutralization. Means should
be provided for adjusting the spacing between the neutra
lizing capacitor plate a nd the enve lope . An alternative neu
tralization scheme is illustrated in the diagram below. In
thic circuit, feed-back is eliminat ed by series-tuning the
screen to ground wi th a small capacitor. The socket screen
terminals should be strapped together, as shown on the
diagram, by the shortest possible lead, and the leads from
the screen terminal to the capacitor, C, and from the
capacitor to ground should be made as short as possible.

Driving power and power output under maximum out
put and plate voltage conditions are shown on page 6.
The power output shown is the actual plate power de
livered by the tube ; the power delivered to the load will
depend upon the efficie ncy of the plate t ank and output
coupling system. The driving power is likewise the driv
ing power r equired by the t ube (include s bi as loss). The
driver output power should exceed the driving power re
qu ir emen t by a sufficient m argin t o a llow for coupling
circ u it loss es. Th e use of silver-plated linear tank-circuit
eleme n ts is r ecommended for all frequencies above 75 Mc.

Class-C AM Telephony-The r- f cir cu it considerat ions
discussed above under Class-C FM or Telegraphy also ap
ply to amplitude-modulated operation of the 4-250A.
When t he 4-250A is used as a cla ss-C hi gh-level-modu
la ted a mplifier , modulation should be applied to both
plat e an d screen. Modulation voltage for the scr een m ay
be ob t a in ed from a se parate w inding on the modulation
transformer, by su ppl ying t he screen voltage via a series
dropping resistor fro m t he unm odulated pl at e supply , or

.. by the us e of a n audio-frequency reactor in the positive
screen -supply lead. When screen modulation is obtained
by eit he r t he seri es -resistor or t he aud io-r eact or m ethod,
th e audio-fre quency variations in screen current which
result from the variations in plate voltage as the plate is
modulated automatically give the r equ ired screen modu
lation. Where a reactor is us ed , it should have a rated
inductance of not less than 10 henries divided by the
number of t ube s in the modulated amplifier and a maxi
mum curr en t r ating of two or three times the operating
doc scr een current. To prevent phase shift between the
screen and plate modulation voltages at high audio fre
quencies, the screen by-pass capacitor should be no larger
than necessary for adequate r -f by-passing.

For high-level modulated service, the use of partial
grid-leak bias is recommended. Any by-pass capacitors
placed across the grid-leak resistance should have a re
actance at the highest modulation frequency equal to at
least twice the grid-leak resistance.

Class-AB, and Class-All, Audio--Two 4-250A's may be
used in a push-pull circuit to give relatively high audio
output power at low distortion. Maximum ratings and
typical operating conditions for class-AB, and class-Als,
audio operation are given in the tabulated data.

Screen voltage should be obtained from a source hav
ing reasonably good regulation, to prevent variations in
screen voltage from zero-signal to maximum-signal con
ditions. The use of voltage regulator tubes in a standard
circuit should provide adequate regulation.

+E88

RF Csoo n

-Ec

Page Three



Gr id bias volt age for class-AB, servic e may be ob tained
from batter ies or from a small fix ed-bias supply. When a
bias supply is used, the doc resistance of t he bias source
should no t exceed 250 ohms. Under class-AB, conditions
t he effective grid-circuit r esistance should not exceed
250,000 ohm s.

The peak driving power figures given in the cla ss-A ll,
t abulated data are included to make possible an accurate
determination of the required driver output powe r . Th e
driver amplifier must be ca pable of supplying the peak
driving power without distortion. Th e driver stage should.
therefore, be capable of providing a n undistorted average
ou tput equal to half t he peak driving power requirement.
A small amount of additional driver output should be
pro vided to allow for losses in the coupling t ransformer.

In some cases the m aximum-signal plate dissipation
shown under "Typical Operation" is less than the m axi
mum r ated plate dissipation of the 4-25 0A. In these
cases. the plate dissipa tion r each es a maximum value,
equal to t he maximum r ating. at a poin t somewhat belo w
maximum-signal conditions.

Th e power output figu res giv en in t he tabulat ed data
refer to the total powe r output from the amplifier t ube s.
Th e us eful power output will be fr om 5 to 15 per cent
less t ha n t he figures shown, due t o losses in the ou tput
t ransformer.
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COMPONENTS FOR TYPICAL CIRCUITS

Lid - Cp, - Tank circuit appropriate for operating frequency;
Q= 12. Capacitor plat e sp acing = .200" .

Lp, - C p2- Tank circu it app rop riat e for o perat ing frequency;
Q= 12. C apacito r plate spacing = .200" .

Lp, - C po- Tank circuit appropriate for operating frequency ;
Q= 12. Capacitor plate spacing = .37S" .

L SI - C .
'

- Tuned circuit appropriate fo r operating frequency.

Lg, - C g2- Tuned circuit appro priat e for op erating frequ ency.

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

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

C, - .OOI-ufd ., 2500- v. mica

C.- .I -ufd ., IOOO-v. paper

C, - . I-ufd ., 600-v. paper

C, - .S-ufd ., 600 -v. paper

C, - .03-ufd., 600-v . paper

C.- .I-ufd ., 1000-v. paper

~ C. - .25-ufd., 1000-v. paper

R, - 86,700 ohms, adjustable 100,000 ohms, 100 watts

R, - 250,000 ohms , 112 watt

R. - 15,000 ohms , 5 wat ts

Page Four

R, - 25,000 ohms, 2 watts

R, - 2,500 ohms, 5 watts

R, - 35,000 ohms, 160 watts

R. - 250,000 ohm s, '12 watt

R.- 200,000 ohms , 2 wat ts

RIG - 500 ohms, '12 watt

Rll - I meg ohm, 112 watt

R" - I00,000 ohms, I watt

R" - 200 ,000 ohms , 1/2 watt

R.. - 10,000 ohm s, 112 watt

R" - 50 ohms, I0 watts

RIG - I00,000 ohms, I00 watts

RFC . - 2.S-mhy., 12S-ma. r-f cho ke

RFC, - I-mhy., 500-m a. r-f cho ke

.T. - 350-watt modulation transformer; ratio pri . to sec . approx,
I.S : I ; pri. imp edance 20,300 ohm s, sec. impedance 13,300
ohms.

T, - 600-wa tt modulat ion transformer; ratio pri . to sec . approx,
1.8 : I; pri. impedance 11,400 ohm s, sec. impedance 6,250

oh ms.
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The Eimac 4-400A is a high vacuum power tetrode having a maximum plate d issipation rating of 400
wa t ts . It is intended f o r power amplifier service in 1 kw FM broadcast transmitters on the 88 -108 M e .
band. Two tubes operating in t hi s service will d e live r a useful power o utput in e xcess of 1000 waHs
wh ile operating under conservative c o nd itio ns and with low drivi ng-power requ irements. The 4-400A
is of compact an d rugged constructio n and its lo w grid -p late capacitan ce coupled with its lo w
d riving power re q uir e me nt allows conside ra bl e simplification of the associated circuit and driver st a g e .

C o o ling of t he 4·400A is accomplished by ra d ia t io n f rom the plate and with circulation of forced ·
air t h rough t he base aro und the envelope and over the plate sea l. The problem of cooling is g reatly
sim p lif ie d by using an Eimac Air-Syst e rn Socket and its accompanying g lass chimney. This syst e m is
desig ne d to eff ic ie nt ly ma intain the correct balance of cooling air between the component parts of
the tube.* t

GENERAL CHARACTERISTICS

"
ELECTRICAL

Filament: Thoriated tungsten
Voltage
Current

Grid-Screen Amplification Factor (Average) -
Direct Intere lectrode Capacitances (Ave rage )

Grid-Plate (without sh ieldi ng, base grounded)
Input
Output

Transconductance (ib = 100 ma. , Eb=2500V., EC2=500V .)

MECHANICAL

5 .0 volts
- 14.5 amperes

5 .1

0 .12
12.5
4.7 fJ-fJ-fd

4, 000 fJ-mh os

Base
Basing

"C ooling

- 5-pin meta l she ll, No. 5008B
RMA ty pe 5B K

Radiation and forced air.
Whe n the Eimac Air-System Socket 4.400A/4000
is used , 14 cu . ft . o f a ir per mi nute at '/4 inc h
pr e ssure as measured in the socket, is re qui red
per t ube .

ounces
pou nds

Maximu m Overall Dimensions:

Le ng th
Diameter
Net Weigh t -
Shipping Weight (Avq .)

Tube On ly

6. 38 inches
3 .56 inches
9.
2.5

Tube with Socket, Chimney
a n d HR-6 P la te Connector

8.00 inc hes
5.44 inches

Class-C FM Telephony or Te legraphy (Key-do wn co nd itions, I t ube )

MAXIMU M R ATINGS (Freq uenc ies up to I IO-Me.)

RATINGS

RA DIO . FREQ U EN C Y PO W ER AMPLIFIE R

D-C PLATE VOLTAGE
D·C PLATE CU RRENT
D·C SCREEN VOLTAGE
D·C GRID VOLTAGE
PLATE DISSIPATION
SCREEN DISSIPATION
GRID DISSIPATIO N •

4000 MAX VOLTS
350 MAX. MA.
600 MAX. VOLTS

-500 MAX. VOLTS
400 MAX. WATTS
35 MAX. WATTS
5 MAX. WATTS

TYPICAL OPERATIO N (IIO-Me. , Two Tubes)

D·C PLATE VO LTAGE -
D-C PLATE CURRENT -
D·C SCREEN VOLTAGE
D-C SCREEN CURRENT ·
D·C GRID VOLTAGE •
D·C GRID CURRENT .
DRIVING POWER (APPROX.)
PLATE POWER O UTPUT (APPROX.)
USEFUL POWER OUTPUT - • - -

3500
500
300
40

- 170
20
20

1300
1160

4000
540
300
45

- 170
20
20

1600
1440

VOLTS
MA.
VOLTS
MA.
VO LTS
MA.
WATTS
WATTS
WATTS

*G uar a nte e applies on ly whe n the 4·400A is used as specified wit h ad e 
q uate ai r in the 4-400A/ 4000 Air-System Socket or equ ivale nt.

t The Rad io-f requen cy losses in a vacu um tube increas e wit h fre que ncy

(Effect ive 3· 1·48) Co pyrig ht 1948 by Eite l-McCul lough, Inc.

and at II O-Mc be com e an a p precia b le Source of heat. Sin ce these
losses o ccur main ly in th e le ads an d t he g lass su rroundi ng these lead s,
adeq ua te coo ling m ust be p rov ided to pr eve nt th e dete riorat io n o f
the e nve lope at t he po int whe re t he lea d s g o thr ough th e glass.
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APPLICATION

Conventional capacitance-shortened quarter wave
linear grid and plate tank circuits may be used at 110-Mc.
The circuit 'elem en t s should be sil ver-plated for best re
sults at this frequency. The 4-400A screen lead induc
tance is minimized by two screen leads brought through
the base of the tube. In order to take advantage of this
design feature the screen lead terminals on a socket must
be strapped together and all R-F connections must be
made to the center of this strap to provide balanced cur
rent distribution to ground.

With adequate shielding on frequencies above 30-Mc.
there will still be some feed-back present, which is due
principally to screen-lead-inductance effe cts. This may
be neutralized by introducing inphase voltage from the
plate circuit back into the grid circuit of the same tube.
Ordinarily a small metal t ab 1 inch by Ph inches con
nected to the grid terminal and located parallel to the
plate outside of the cooling ch im n ey will suffice for neu
tralization. Means should be provided for adjusting the
distance between the tab and the plate until the correct
amount of neutralization is obtained. Trimming the tab
to the correct size will also accomplish t h e same result.

An alternate neutralization method would be to series
tune each screen to ground by means of a small variable
capacitor. The leads to each capacitor and to ground
should be kept as short as possible and the lead from the
screen strap to the capacitor should be brought from the
center of the screen strap as previously mentioned.
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E I T E L- c e U L U G 1-1, INC.

In order to simp lify the cool ing problem of the Eimac 4-400A Tetrode and assure adeq uate
air-flow t o the various seal s, th e Eimac Air-System Socket was developed. This system is so de 
sig ned that the correct amount of cooling air is distributed to the various seals in the right pro
portion.

The system cons ists of two parts: a specially designed cooling soc ket a nd a glass chimney
that fits over the tube enve lope. The air is int roduced into the system at a single port in t he
socket and t hen circulates th rough and arou nd t he base, cooling t he base pins and seals. It
then flows ove r the envelope, the plate sea l and finally exha ust s at th e chim ney top.

A 1/4 inch diameter hole tapped 28 threads per inch is provided in the socket for the purpose
of rea ding the static air pressure. Under full operating conditions at IIO-Mc, with an · ambient
temperat ure of 25 deg rees Centigrade, each tube req uires coo ling air at the rate of 14. cu . ft .
per minute into the system with a static pressure of 0.25 inches of water as measured at the
socket mea suring po rt.

In se lecting a blower, allowance should be made for pressure drop occurring in the duct and
manifo ld betwe e n t he blower and the socket. This drop will, of cou rse , depend on the length and
diameter of th e a ir duct and manif old be tween the blower and the socket .

These air requirements are readily fu rnished by a small centrifuga l blower of t he dual t ype,
with the output of each blower going to a socket. The sing le motor of this type of blower need
require only 65 watts of power while furn ishing 14 cu . ft . per minute a ir-flow at 112 inch pressure
from ea ch of two blowers .

The 4-400A / 4000 Air-System Socket can a lso be used without modification for the Eimac
4-250A and 4-125A Tetrodes.

Looking up on a cutaway socket mounted on
transparent (for demonstration purposes)
deck. Arrows indicate the flow of cooling
air. The socket mounts, flush with the bot
tom of the deck, by means of screws (A)
that also position clips (8) on the top of the
deck. These clips act to ground the tube base
shell and also secure the air-system chimney.
Air enters the assembly through duct (C),
(not supplied with the socket assembly)
which is secured by set-screw (D) . Screw
(E) is removed for making pressure measure
ments.

~D------C
(Elf ecti.e 3 · 1 ·~8 ) C o p yrig ht 1 9~ 8 b y Eile r·M cC ullo ugh, Inc .
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TENTATIVE DATA

~ I T ~ L - Me C U L LOU G H, INC.
S A N BRUNO , CALIFORNIA

0.05 p.p.fd
12.8 p.p.fd
5 .6 p.p.fd

5200 p.hmos

5.0 volts
13.5 amperes

6.2

GENERAL CHARACTERISTICS

Screen Grid Amplification Factor (Average)

Direct Interelectrode Capac itances (Average)
Grid-Plate
Input
Output

Transconductance (ib=200 ma ., eb=2500 v., EC2 =500 v.)

ELECTRICAL
Filament: Thoriated Tungsten

Voltage
Current

The Eimac 4X500A is an external-anode tetrode having a maximum plate dissipation rating of
500 watts. Its sma II size and low-inductance leads permit efficient o p e ra t io n at relatively large out
puts well into the VHF region . The screen grid is mounted on a disc wh ich terminates in a connector
ring loc at e d between g rid a nd p late, thus ma king possible effective shielding between the grid and
p la te c ircuits. The grid ter mina l is lo cated at the c e nt e r of the g lass base , t o fac ilitate single-tube
operation in coaxial circu its .

The combination of low grid-plate capacitance , low screen-lead inductance and functionally 10
cat:d t e rmina ls contributes to the stable o p era t io n of the 4X500A at high frequencies , ma king neu
tralization unnecessary in most cases and great ly simp lifyi ng it in ot he rs.

MECHANICAL
Maximum Overall Dimensions:

Length
Diameter

Net Weight
Shipping Weight (Average)
Mounting Position: Vert ical ,

4. 375
2.563
1.17
6

Base up

inches
inches
pounds
pounds

or down

RADIO FREQUENCY POWER A MPLIFIER AND OSCILLATOR

Class-C FM or Telegraphy (Key·down condi tions , I t ube )

M AXIMUM RATINGS (Frequencies up to 120 Me.)

D-C PLATE VOLTAGE -
D-C SCREEN VOLTAGE
D·C GRID VOLTAGE -
D·C PLATE CURRENT -
PLATE DISSIPATION' -
SCREEN DISSIPATION
GRID DISSIPATION -

TYPICAL OPERATION TYPICA L OPER ATION

4000 MAX. VOLTS
500 MAX. VOLTS

-500 MAX. VOLTS
350 MAX. MA.
500 MAX. WATTS

30 MAX. WATTS
10 MAX. WATTS

(Two-Tubes, push-pull amplifier , 110 Me.)

D-C Plate Voltage -
D-C Plate Current -
D·C Screen Voltag e
D-C Grid Voltage •
D-C Screen Cu r rent
D-C Gri d Cu rre nt -
Driv ing Power (approx.)
Plat e Power Out put (approx.)
Useful Power O utput

2500
690
500
100

-250
40
20

1300
1150

3000
bOO
400

95
-200

45

13~g
1180

vo lts
rna .
va lls
rna.
volts
rna.
wa tt s
watts
wat ts

(Four tubes, push-pull-paralle l amplifier, 110 Me.)

D-C Plate Voltage •
D-C Plate Current -
D-C Scre en Volt ag e
O·C Scree n Current
D-C Grid Voltage -
D-C Grid Cu rre nt -
Driving Power (approx.)
Plat e Power Outpu t (approx.)
Useful Power Outpu t

4000
1.25
500
160

· 250
70
50

3900
3500

volts
amp.
volts
rna .
vo lts
rna .
watts
watls
watts

t A mi nimu m flow of 22 cubic feet of air per minute must be pas sed
th roug h t he pla te coo le r. The pr essure d rop a c ross t he coo le r a t this
flo w eq ua ls 1.4 inches of wat er. The g lass a t t he bas e of t he tube must
be co o le d by passin g a ir a t a mi nimu m veloc ity of 1000 fe et per minute

ac ross the base. Suff ic ient a ir for th is pur p ose wil l o rd ina rily be o b
tain ed fro m a sma ll fa n o r tow-p ressure ce nt rifug a l bl ower. C ool ing air
must be su p p lied to bot h the pla te coole r a nd ba se befo re applying
fila me nt vo lta ge .

(Effect ive 11-15-46 )

TENTATIVE DATA
Printed in U. S. A. '-J6 23790
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TENTATIVE DATA

~ I T ~ L - M c C U L LOU G H, INC.
SAN BRUNO, CALIFORNIA

4·IOOOA
SUPERSEDES TYPE 4-750A

POWER TETRODE
•

MODULATOR

OSCILLATOR

AMPLIFIER

The Eimac 4- 1000A is a power tetrode ha ving a maxim um p late di ssipatio n of 1000 watts. Cooling

of t he 4- 1000A is accom plis hed by rad iation fr om t he p late an d by forced-air ci rcul ation around the

g lass enve lo pe and t hrou g h the c o m pa ct low-ind uct a nc e ba se structure . At maximum d issipatio n the

p late opera t es at a re d-ora ng e co lor.

The 4-1000A pe rmits a sin g le-sta g e g ai n of mo re th a n 230 ti mes up t o ap p ro xima t ely 30 Me., o r

from 14 watts d riving p ow er t o ov er 3 KW powe r output p e r t ube . This ou tput can be obtained at

fr equencie s we ll into the VHF range . At 100 Me. a pai r of 4-1000A 's will deli ve r a usef ul powe r o ut put

of more th an 4000 watts.

GENERAL CHARACTERISTICS
ELECTRICAL

Filam ent: Thoriated tungsten
Voltage
Cu rren t

Grid-Scr een Amplif ica tion Factor (Average)

Direc t Inte re lectrode Ca paci tances (Ave rag e )

Grid -Plate (withou t sh ield ing, base grounded)
Inp ut
Ou tpu t

T ransconductance (ib=300 ma. , Eb=2500 v., EC2=500 v.)

7 .5 volts
21 amperes

7 .2

0 .24 J.l.J.l.fd
27 .2 J.l.J.l.fd

7 .6 J.l.J.l.fd
- 10, 000 J.l.mhos

• • • !.,I

MECHANICAL
Base
Basing
Cool ing
Mou nti ng position
Maximum Overa ll Dimensions

Length
Diameter

Net Weight
Shipp ing Weigh t (Ave rag e)

5-pin meta l shell, (see dwg.)
RMA type 5B K

Radiation and forced a ir'
Ve rt ica l, ba se dow n or up

- 9 .25 inches
5 inches

1.5 pounds
12 pounds

RADIO FREQ UENCY POWER AMPLIFI ER AN D OSCI LLATOR

C lass-C Tel egraphy (Key-down cond itions. pe r t ube)

MAXIMUM RATINGS

D-C Plat e Voltage 
D-C Scree n Volta ge
D-C Grid Volta ge •
D-C Plate Current 
Plate Dissipat ion 
Scre en Dissip ation 
Gr id Diss ipa t io n

6000 Max. Volts
1000 Max. Volts

-500 Max. Volts
700 Max. ma

1000 Max. Watts
75 Max. Watts
25 Max. Watts

RA DIO FREQUENCY POWER AMP LIFIER

FM Telephony or C lass C Tel eg raphy

MAXIM UM RAT INGS (Per tube at 110 Me.)

D·C Plate Voltage -
D·C Scree n Voltage
D·C Grid Voltag e •
D·C Plate Current •
Plat e Dissipa t ion •
Screen Dissipation ~

Grid Dissipation

5000 Max. Volta
1000 Max. Volts

-500 Max. Volts
700 Max. ma

1000 Max. Watts
75 Max. Watts
25 Max. Watts

Volts
Volts
Volts
Amp
ma o
mao
Watts
Watts
Wa tts
Watts
Watts

5000
330

-487
1.22
250
65
83

250
6 100
670

4400

(Two Tub. s Push-Pull at 110 Me.)

4000
350

- 350
1.1

290
70

100
200

4400
565

305Q

TYPICAL OPERATION

D·C Pla te Voltage .
D·C Screen Voltage
D-C Grid Voltage -
D·C Plat e Curre nt -
D-C Screen Current
D-C G rid Current 
Screen Dissipation •
Driving Power (approx.}'
Plate Power Input -
Plate Dissipatio n (p er tube )
Useful Power Output

Volts
Volts
Volts
ma
ma
ma
Watts
Watts
Volts
Watts
Watts
Watts
Watt s

6000
500

- 200
681
141
4 1
71

6.1
348

14.3
4086
746

3340

5000
500

- 200
665
125
37
63

5.3
342
12.7
3325
715

2610

TY PICAL OPERATION (Frequ encies below 40 Me. )

D-C Plate Voltage · - 3000 4000
D·C Screen Voltage • 500 500
D-C Grid Voltage - - - 150 - 150
D-C Plate Current v 693 700
D-C Screen Cu rrent 146 137
D-C Grid Current - 38 39
Scree n Dissip ation - 73 69
Grid Dissipation 5.4 5.5
Peak R-F Grid Input Voltage (app rox.) 292 292
Driving Power (approx. )' 11.1 11.4
Plate Power Input - 2079 2800
Plate Dissipation - 667 700
Plate Power Output 14 12 2100

1 A dequate coo ling must be provid ed for t he sea ls and envelope of
the 4- IOOOA. Forced a ir circ ulation in th e am ount of 70 cubi c feet per
m inute t hroug h the base of the tube is req uired . This a ir should b e a p
p lied simulta neo usly with f ilament power. The temper at ure at th e top of

the plate terminai and on the pins at the base of the tube should not
exce ed 150 degrees ce ntigrade in contin uous-service applica tio ns.

2D riviAg power increa ses for frequencies a bov e approxim ately 30 Mc.

(Effective 4-15·47) Copy right 1947 by Eitel-Mc.Culloug h, Inc.

TENTATIVE DATA
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E I TEL - Me C U L LOU G H, INC.
SAN BRUNO, CALIFORNIA

inches
inches
ou nce

pounds

1.5 fLfLf

2 .7 fLfLf

0 .3 fLfLf

2500 fLmhos

24

4.50
1.44
1.00
1.25

~ 6.3 volts
3 .0 amperes

(Sma ll 4 -pin ba yonet , ceramic! RMA type M8- 07 1
RMA type 3G

GENERA L CHARACT ERISTICS

Amplificati on Factor (Average) -

Direct Interelec trode Capac itances (Ave rage)
Grid -Plate
Grid-F ilame n t
Plate-F ilament -

Transconductance (Ib= 25 rna., Eb= 1000, ec=-1 5)

MECHANICAL
Base 
Basing
Maximum Over a ll Dimens ions:

Leng th
Diameter

Net we ight -
Shipping weight (Avera ge)

ELECTRICAL

Filam ent : Thoriat ed t ungsten
Vo ltage -
Cu rrent -

AUDIO FREQUENCY POWER AMPLIFIER AN D MODULATOR

Class B
T Y P I C A L OPERAT I ON-2 TUBES MAX. RATING

D-C Plate Voltage 750 1000 1500 2000 2000 volts
Max. -Signal D-C Pla te Cu rrent, per tu be':' • • • • 75 ma o
Plate Dissipat ion, pe r t ube':' • • • • 25 watts
D-C Grid Vol tage (appro x . ) -20 - 30 -55 -80 volts
Peak A-F Grid Input Volt ag e 205 2 10 230 27 0 volts
Zer o-Signal D-C Plate Cur rent - 4 3 32 21 16 ma o
Max.-Sign al D-C Plate Current - 13 3 120 94 80 ma o
Max. -Signal Driving Power (ap prox.) - 1.4 1.2 0 .8 0 .7 watts
Effective Load , Plate -to-Pl ate - 9200 15800 33 700 55500 ohms
Max. -Signal Plate Power Output 50 70 90 110 watts
*Averag ed over any sinusoidal audio frequency cycle .

R ADIO FREQUENCY POW ER AMPLIFIER AND OSCILLATOR

Class-C "Telegraphy
(Key do wn condition s wit hout modu lat ion)

TYP I CAL OPERATI ON-I T UBE MAX. R A T I N G

D-C Plate Vo ltage 1000 1500 2000 2000 volts
D-C Plate Current 7 2 67 63 7 5 mao
D-C Grid Cu rrent 9 13 18 2 5 mao
D-C Grid Vo ltage - 70 -95 - 130 volts
Pla te Power Out put 47 75 100 watts
Plate Inpu t 72 100 125 watts

'~- Plate Dissipation - 25 25 25 25 watts
Peak R. F. Gr id Input Vol ta ge, (approx.) - 170 195 245 volt s
Driving Powe r, (approx , ) 1.3 2.2 4 .0 watts
"The above figu res show actual meas ured tub e performance , and do not al low for variation in circuit losses.
~Corrects typogr a p hical error on sheet dated 8-15-44.

( Effect ive 10-15-44) Cop yrigh t, 1946 by Eitel -McCull oug h, Inc.
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DRIVING POWER vs. POWER OUTPUT

•
The t h ree cha rts on this page show

the rela t ion sh ip of p late eff ic iency,

powe r output an d gr id d riving power

at plate voltage s of 1000, 1500 and

2000 volts . These c ha rts show com

bi ne d g rid and b ias loss es only. T he

dr iving power an d powe r outpu t f ig

ures do not incl ude c ircu it losses. The

plate diss ipa t ion in wa tts is ind icated

by P p .

Points A, 8, and C are ide n t ical to t he

typ ica l Class C opera t ing co ndi t ions

shown on the f irs t page und e r 1000,

1500, an d 2 000 vo lts respective ly.

•
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~ I TEL - M c C U L LOU G H, INC.
S A N BRUNO, CALIFORNIA

3 C 2 4
MEDIUM-MU TRIODE

•
MODULATOR

OSCILLATOR

AMPLIFIER

i

(Small 4-pin bayonet) RMA type M8 -071
RMA type 2D

GENERAL CHARACTERISTICS

ELECTRICAL

Filament : Thoriated tungsten
Voltage -
Current -

Amplification Factor (Average) -

Direct Interelectrode Capacitances (Average)
Grid-Plate
Grid-Filament
Plate-Filament -

Transconductance (11)=25 ma., Eb= 1000, ec=-20l

MECHAN ICAL

Base
Basing
Maximum Overal l Dimensions:

Length
Diameter

Ne t weight -
Shipping weight (Average)

6.3 volts
3.0 amperes

23

4.38 inches
1.44 inches
1.00 ounce
1.25 pounds

AUDIO FREQUENCY POWER AMPLIFIER AND MODULATOR

Class B
TYPI C AL O PER A TION-2 T UB E S MAX. RAT IN G

D-C Plate Voltage 750 1000 1500 2000
Max.-Signal D-C Plate Current, pe r tube" - • • • •
Plate Dissipation, per tube':' • • • •
D-C Grid Vol tage (approx. ) -20 -30 -60 -85
Peak A-F Grid Input Voltage 230 230 250 290
Zero-Signal D-C Plate Current - 4 3 32 21 16
Max.-Signal D-C Plate Current - 133 120 94 80
Max.-Signal Driving Power (approx.) - 2 .0 1.7 1.2 1.1
Effective Load, Plate-to-Plate - 9200 15800 33700 55500
Max.-Signal Plate Power Output 50 70 90 110
"'Ave rag e d over any sinusoidal audio freq uency cyc le .

R ADIO FREQUENCY POWER AMPLIFIER AND OSC ILLATOR

Class-C ')Te legraphy
(Key down conditio ns without modulation)

2000
75
25

volts
mao

watts
volts
volts

mao
mao

watts
ohms
wat ts

T YPI C A L OPERATION-! T U B E M A X . R A T I N G

D-C Plate Vol tage 1000 1500 2000 2000 volts
D-C Plate Current 72 67 63 75 mao
D-C Grid Current 15 15 17 25 mao
D-C Grid Voltage -80 -110 -170 volts
Plate Power Output - 47 75 100 watts
Plate Input 72 100 125 watts

'._--- Plate Dissipation - 25 25 25 25 watts
Peak R. F. Gr id Input Voltage, (approx. ) - 200 225 295 volts
Driving Power, (approx.) 2 .6 3 .1 4.5 watts
"'The abo ve fig ures show actual mea sured tube performance. and do not allo w for variati ons in circui t losses.

( Effective 8·15·44) Copy ri ght, 1946 b y Eit e l-M cC ull oug h, Inc.



~'>~
~~

ZO

EIMAC 3C24
CONSTANT CURRENT

CHARACTERISTICS

VI
W

0 -

a:
w
Q.

~

~'IO --

«
:J
...J

~
I
I-
Z
w
a:
a:
::>

I~
50 I-

-c
...J

0
Q.

!>o

\!>o

,0'

'l'

GRID ICURREN _

r 'MIL.t/AMPERES
z!>O

",0'

",,>0
400

300

en I I I 1,1 ~J'

~

<it
:..J 200

N
0

o tM W
o
~ 100

:..J

0
>
0
0:: 0

o

-100

-200

-300
o 250 500 750 1000 1250 1500 1750 2000 2250 2500 2750 3000 3250

PLATE VOLTAGE- VOLTS



DRIVING POWER V5. POWER OUTPUT

•
The three charts on this page show

the relation ship of plate efficiency,

powe r ou tpu t and g rid driving power

at p lat e vo ltages of 1000, 1500 and

2000 volts. These charts show co m

b ined gr id and bias losses only. The

driving power and power output fig

ures do not include circuit losses. The

plate di ss ipati on in wa t ts is indi cated

by Pp.

Points A, S, and C are identical to the

typical Class C opera t ing conditions

shown on the fi rst page under 1000,

1500, and 2000 volts respectively.

•
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N BRUNO , CALIFORNIA

~ I T ~ L- c UL U G H, INC.

- (Medium 4 -pin bayonet, ceramicl RMA type M8-078
RMA type 3G

GENERAL CHARACTERISTICS
ELECTRICAL

Filament : Thori ated t ungsten
Voltage -
Cu rrent -

Amplif icat ion Factor (Ave rage ) -

Direct Interelec trode Capaci tances (Ave rage)
Grid -Plate
Grid-Filamen t
Plate-F ilament -

Transconductance (1/,= 100 ma., Eb = 2000, el'=-30 )
Frequency for Maximum Rati ngs

MECHAN ICAL
Base 
Basing
Maximum Ove rall Dimensions :

Length
Diameter

Ne t we ight -
Shipping weig h t (Average)

5 .0 volts
4.0 amperes

39

1.8 ItfLf
4 .1 fLfLf
0.3 fLfL f

2850 fLmhos
100 me.

5.5 inches
1.81 inches

2.5 ounces
1.25 pounds

AUDIO FREQUENCY POWER AMPLIFIER AND MODULATOR

Class B
TYPI C A L OPERATlON-2 TUB E S MA X . RAT I N G

D-C Plate Vo ltage 1000 1500 2000
Max.-Signal D-C Plate Curren t, pe r tu be" - • • •
Plate Dissipa tion, pe r t ube" - - - - • • •
D-C Grid Voltage (approx.) - 8 -25 -40
Peak A- F Grid Inpu t Volta ge 240 250 255
Zero-Signal D-C Plate Cu rrent - 67 4 5 34
Max.-Signal D-C Plate Current - 240 200 167
Max.-Signal Driving Power (approx.) - 7 5 4
Effec t ive Load, Plate-to-P late - 7900 16200 27500
Max.-Signa l Plate Power Output 140 200 235
. Averaqe d over any sinusoida l audio frequency cycle.

RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR
Class-C *Telegraphy
(Key down conditions with out modulation)

2000
150
50

volts
mao

watts
volts
volts

mao
mao

watts
ohms
watts

T YPICAL OPERATION-! TUB E MAX . RAT IN G

D-C Plate Voltage
D-C Plate Cu rren t
D-C Grid Current
D-C Grid Voltage
Plate Power Ou tpu t 
Plate Input
Plate Dissipa tion -
Pea k R. F. Grid Input Voltage, (approx .) 
Driving Power, (app rox. )

1000
125

40
- 60

87
125

38
165

7

1500
125

40
- 120

14 1
188

47
250

9

2000
125

45
- 135

200
250

50
285

13

2000
150
50

50

volts
mao
mao

volts
wat ts
watts
watts
volts

watts
"The above figu res show actua l meas ured tube pe rformance , and do not allow for variations in circuit losses.

(Effect ive 5·1.45) Copyr ig ht, 1946 by Eit el -M cC utlou qb . In c.





DRIVING POWER V5. POWER OUTPUT

•
The three charts on this page show

the relationship of plate efficiency,

power output and gr id driving power

at plate voltages of 1000, 1500 and

2000 volts . These charts show com

bined grid and bia s losses only . The

driv ing powe r and power out pu t f ig

ures do not inc lude c ircui t losses. The

plate dissipat ion in watts is indicated

by P p .
Points A, 8, an d C are identica l to the

typical Class C operating conditions

shown on the first page under 1000,

1500, and 2000 vo lt s respectively.

•
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~ I T ~ L - M C C U L l:0 UGH, INC.
SAN BRUNO , CALIFORNIA

GEN ERAL CHARACTERISTICS

- (Medium 4 -pin bayonet, ceramic) RMA type M8-078
RMA type 2M

ELECTRICAL
Filament : Thoriated tungsten

Voltage -
Current -

Amplification Factor (Average) ,-

Direct Interelectrode Capaci tances (Average)
Grid-Plate
Grid -Filament
Plate-Filament -

Transconductance (I b= 100 ma ., Eb=2000, ec=-30l
Frequency for Maximum Ratings

MECHANICAL
Base 
Basing
Maximum Overall Dimensions :

Length
Diameter

Net weight -
Shipp ing we ight (Average)

5 .0 volts
4.0 amperes

39

1.8 ppJ
2.5 ppJ
0.4 p,p,f

2850 p,mhos
100 me.

5.75 inches
1.81 inches

2.5 ounces
1.25 pounds

II[l ,

A UDIO FREQUENCY POWER A MPLIFIER AND MODULATOR

Class B
TYPICAL O PERATION-2 TUBES MAX. RAT ING

D-C Plate Voltage - 1000 1500 2000
Max.-Signal D-C Plate Current, per tube " - • • •
Plate Diss ipation, per tube ':' • • •
D-C Grid Voltage (approx, ) - 8 - 25 - 40
Peak A-F Grid Input Voltage 240 250 255
Zero-Signal D-C Plate Current - 67 45 34
Max.-Signal D-C Plate Current - 240 200 167
Max .-Signal Driving Power (approx.I - 7 5 4
Effective Load, Plate-to-Plate - 7900 16200 27500
Max. -Signal Plate Power Output 140 200 23 5
· Av e ra g e d over an y sinuso id a l audio frequency cy cl e .

RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR
Class-C ';'Telegraphy
( Key d own co ndit io ns with o ut mod ulat ion )

-2000
150

50

volts
mao

watts
volts
volts

ma o
mao

watts
ohms
watts

TYPICAL OPER ATION-I T U B £: MAX . RATING

D-C Plate Voltage
D-C Plate Current
D-C Grid Current
D-C Grid Voltage
Plate Power Output 
Plate Inpu t
Plate Dissipation -
Peak R. F. Grid Input Voltage, (approx .) 
Driving Power, Iapprox. I

1000
125
40

-60
87

125
38

165
7

1500
125
40

-120
14 1
188

47
250

9

2000
125
45

- 135
200
250

50
285

13

2000
150
50

50

volts
ma o
mao

volts
watts
watts
watts
volts

watts
"I he ab ov e figures sho w act ua l measured tube performance, and do not allow fo r variat io ns in circuit lo sses.

( Eff ec t ive 5- 1-45) Cop yrig ht , 19' 6 b y Eite l -M cC ul loug h, Inc .
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DRIVING POWER vs. POWER OUTPUT

•

The th ree char ts on thi s pag e show

the re lat ionshi p of p late eff ic iency,

powe r ou tput an d g rid dr iving power

at plate vo ltages of 10 00, 1500 an d

2000 volts. These cha rts show co m

b ined gr id an d bia s losses on ly. The

dr iving pow er and power output 'f ig 

ures do not include circuit losses. The

plate di ssipati on in watts is indi cated

by P p .

Po in ts A, 8, and C ar e identi cal to th e

typical Class C operating conditions

sho wn on the fir st page under 1000 ,

1500, and 2000 volts respec tively.

•
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SAN BRUNO, CALIFORNIA

EITEL-McCUL UGI-I, INC.

Th e Eimac 7 5T H is a me d iu m -mu, h ig h . va c u u m transmi tt ing tri o de inte n de d for ampl ifie r ,
oscillator and modulator service . It ' has a ma ximu m plate di ss ipation rating of 75 watts. Cooling of
t he 75TH is accomplished b y radiation from the plate, wh ic h operat e s a t a v is i b ly red t e m pera t u r e

a t maxi m u m dissipatio n, and by air circulation arou nd t h e e nv e lo p e.

2 .3 p.p.fi::i .
2 .7 p.p.fd .
0 .3 p.p.fd .

4 150 p.mhos

Medium 4-pin bayonet, ceramic, RMA type M8-078
- RMA type 2M

- Radia tion and air circulation

i) .

GENERAL CHARACTERISTICS
ELECTRICAL

Filament : Thoriated tungsten
Voltage
Current -

Amplifica ti on Factor (Average!

Direct Interelect rode Capacitances (Average)
Gr id-Plate
Grid- Filament
Pla te-Filamen t -

T ransconductance (ib =22 5 ma ., Eb =3000 v., Ec = - 40 v.)

MECHANICAL

Base
Basing
Cooling

Maximum Overall Dimens ions :
Length 
Diameter

Net Weight
Shipp ing We igh t (Average )

5.0
6 .2 5

volts
amperes

20

7 .25
2 .8 1

3
1.5

inches
inches

ou nces
pounds

R A D IO F R EQ U EN CY POWER AMP LIF IER AN D OSCILLATOR A U D IO FR EQ U EN CY PO W ER AMP LI FIER A N D M O D U LATOR

C lass-B (S inuso ida l wave , two tubes unless ot he rwise speci fied )Class- C Teleg raphy [Key-down cond it io ns. I tube)

MAX IM UM RA TIN G S (F requ en ci e s b el o w 40 Me . )

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

3000 MA X. VOLTS,

225 MA X. MA.

75 MAX. WATTS
16 MAX . W ATTS

MAX IM UM RATIN G S

D·C PLATE VO LTAG E
MAX ·S IGN AL D-C PLATE CURRENT, PER TUBE

PLATE DISSIP ATIO N , PER TUBE ·
GRID DISSIP ATION . PER TUBE

3000 MAX . VOLTS

22S MAX. MA.
75 MAX. W ATTS
16 MAX . W ATTS

T YPICAL OPER ATIO N (Fr e qu en ci es below 40 Me.)

D-C Plate Volt ag e 1000 1500 2000 vo lts
D·C Grid Volt ag e -BO - 125 -200 ~o l ts
D-C Plat e Current 215 167 150 rna .
D-C Grid Cur rent 40 30 32 rna .
Pea k R-F Grid Input Volt age (approx.) 290 250 325 volts
Driving Power (approx.) 9 6 10 wa tts
Pla t e Power Input 215 250 300 wa tts
Plate Dissip at ion 75 75 75 watts
Pla te Power Ou tput 140 175 225 watts

(Eff e c t ive 7. 1-44) C o py rig ht . 1946 b y Eitel -M cC ull o ug h, Inc.

T YPIC AL O PERATIO N

D-C Pla te Volt a g e 1000 1500 2000 vol ts
D-C Grid Volt age (ap pr o x.) -25 - 65 -90 rna .
Zero-Sign a l D·C Pla te Curren t 90 67 50 rna .
M ax-Signal D·C Plat e Current 350 267 225 rna. '
Effective Loa d , Plete -tc-Plet e 5300 11,400 19,300 ohms

Pe ak A-F Grid Input Voltag e (p er t ube ) - 175 165 175 volts
M.,:tX-Signal Driving Pow er (approx.) 7 4 3 wat ts
Max-Sig nal Pla te Dissipation (per tube) 75 75 75 watts
Max-Sign al Pla te Power Output 200 250 300 watts



APPLICATION

MECHANICAL
Mounting-The 75TH must be mounted ve r t ica lly , base
up or base down. Flex ibl e con nect ing straps should be
'provided between the gr id and plate terminals and the
ex ter nal grid an d plate circ u it s . The tube must be pro
tected from sev ere vibra t ion and shock .
Cooling-Provision should be m ade for ample circu.lation
of ai r a roun d the 75TH. In the even t that the d esign of
the equ ipmen t r estricts natural circ ula t ion , a small fan
or centrifuga l blower should be us ed to provide additional
cooling for the envelope and plate a n d grid seals. .

ELECTRICAL
Filament Voltage-The filament voltag e , as measured
directly . at the filament pins, should be between 4.75 and
5.25 vo lts.
Bias Voltage-Although there is no m aximum limit on
the bias voltage which m ay be used on the 75TH, there
is ' little advantage in using bias voltages in exc ess of
thos e given under "Typical Operation," except in cer tain
very specialized a pplica t ion s. Where bias is obtained by
a gr id leak, suitable protective m eans must be provided
to prev ent excessive plate dissipation in the ev en t of loss
of exci tat ion . .
P late Voltage-The plate-supply volt age for the 75TH
should not exceed 3000 volts. In most ca ses there is little
advantage in using plate-supply voltages higher t h a n
those giv en under "Ty pica l Operation" for the power
output desired ,

Grid Dissipation-The power dissipated by the gr id of the
75TH must not exceed 16 watts , Grid dissipation m ay be
calcula ted from the foll owing express ion:

Pg= e("mpIc
where Pg= Grid dissipa tion,

ecmo = Peak positive gri d volt a ge, and
I, = D-c grid cur ren t.

e ,·"", m ay be m easured by m eans of a suitable peak
volt meter connected between fi lament and grid.' In equ ip
ment in which the plate loading varies widely, such as
oscillators used for radio-frequency h ea t ing , care should
be taken to make ce r ta in that the grid dissipation do es
not exc ee d the m aximum rating under any cond ition of
lo ading.

Plate Dissipation-Under normal operating con d it ions ,
the pow er dissipated by the plate of the 75TH should
not be a llowed to ex ceed 75 watts. Plate dissipation in
exce ss of the maximum rating is permissible for short
periods of time, such a s during tuning procedures,

1 Fo r suitable pea k v.f .v. rn . c ircui ts se e , fo r insta nce , " Vac uum Tub e
Ra ting s." Eimac News , January, 1945. This art icle is a va ilable in re p rint
fo rm o n req uest .

I
.--1-

.4 6 8

.6 4 0

GNC~NC

E
F F

2M

BM A BASE NO.
MS -078

~ MIN.

.0 5 B:t:.0 0 3

fG M'N 1,1068 ~ 003

1: I; '~I·-AX--r-.-

k,
1

Page Two



DRIVING POWER Ys. POWER OUTPUT

•
Th e th ree charts on this page show

the re lati onship of pla te efficiency,

power output and grid driving power

at plate voltages of 1000, 1500 and

2000 volts. These charts show com

bined grid and bias losses only. The
driving power and power output f ig

ures do not include circuit losses. The

pla te diss ipa tio n in watts is indicated

by P p.

Points A, 8, and C are ident ical to the

typical Class C ope rati ng conditions
shown on the firs t page under 1000,

1500 , and 2000 volts respec t ive ly.

•
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The Eimac 75TL i s a low-mu , high-va cuum transm itt ing triode inten d ed for ampl ifie r, oscillato r
and m odulator ser vi ce . It ha s a maximum plate d issi p at i o n ra ting of 75 watts. C ool i ng of the 75TL is
a ccom plished by rad iation from the p late , wh ich opera t es at a visibly red tempera ture at maximum
d issipation , and by air circulati on around the enve lope .

GENERAL CHARACTERISTICS
ELECTRICAL

Filament: T hori a ted tungsten
Voltage
Current

Amplification Factor (Average) -

Direct Interelectrode Capacitance s (Ave rage)
Grid -Pl ate
Grid -Fila men t
Pla te - Filament

Transconductance (i b = 225ma ., E, =2500v., Ec = - 182 v.I

5 .0 vo lts
- 6 .25 amperes

12

2.4 p.p.fd .
2 .6 p.p. fd.
0.4 p.p.fd .

3350 p. mhos

Dimensions :
inches
inches

ou nc es
pounds

7 .25
2 .81

3
1.5

Medi um 4-p in bayonet, ce ra m ic, RMA type M8 -078
RMA ty pe 2M

Radiation and air c irc ul a tion

MECHANICAL
Base
Basing
Cool ing

Maximum Overall
Length
Diameter

Net we ight
Sh ipp ing weight (Average)

AUDIO FREQUENCY POWER AM PLI FI ER A ND M O D U LATOR

RAD IO FR EQ UENCY POWER AMPLIFIER AND OSC I LL A TO R

D-C Plate Voltage 1000 1500 2000 volts
D-C Plate C urre nt 215 167 150 ma.
Plate Dissipati o n 75 75 75 watts
D-C Gri d Voltage - 150 -250 - 300 vo lts
D-C Grid C urrent 28 22 21 rna.
Peak R-F Grid Input Voltage (ap prox.) 320 355 425 vo lts
Driving Power, (ap pr ox.) 8 6 8 watts
Plate Power Inpu t 2 15 250 300 watt s
Plate Pow er Ou tput 140 175 225 watts

Class-B (Sinuso id al wave , two tu bes unle ss othe rwise specified)

3000 M AX. VOLTS
225 M AX. M A .

75 M AX . WATTS
13 MAX. W ATTS

1500 2000 volts

-1 05 - 160 volt s
lOS 160 volts
67 50 ma.

143 130 ma.
0 0 wat t

10,200 21,200 ohm s
64 110 watts
75 75 watts

AU DI O FREQ UENC Y AMP LI FIER (Co nti nued )

T YPICAL OP ERATION

D·C Plate Voltage
D-C Grid Voltage I -

Peak A-F Grid Input Vol tage (p er t ube)
Z arc -Stqna l D-C Plate Current
Ma x-Signal D-C Plate Current
Dr iv ing Powe r

Effective Load , Plate -to -Plate
Ma x-Sig nal Plate Power Out put
Ma x.Signal Plate Di ssipation (per t ube )

AUDIO FREQUENCY POWER AM PLIFIER AND M O D U LA TO R

MAXI M UM R ATINGS

D-C PLATE VOLTAGE
MAX- SIG NA L D·C PLATE CURRENT, PER TUBE
PLATE DISSIPATIO N, PER TUBE -
G RID DISSIPATION , PER TUBE

T YPIC AL OPERATIO N

3000 M AX . VOLTS
225 MAX. MA.
75 M A X. WATTS
13 MAX. W ATTS

T YPIC AL OPERATION (Frequencies below 40 Me.)

Class-C Telegraphy I Key-dcwn cond i tions, I t ube )

MAXIM UM RATIN GS ( Freq uenci es be lo w 40 Me. )

D-C PLATE VOLTAGE
D-C PLATE CU RRENT
PLATE DISSIPATIO N
GRID DI SSIPATION

C las s-AB t (Sinusoid a l wave, two tubes unless ot herwise spe cified)

1 The e ffe ct ive g rid -c irc uit re sista nce for each t ub e m ust not exceed
250.00 0 ohms.

( Elfeetive 4-1-46) Co pyr ight. 1946 by Eit el -Mc C ullou qh, Inc.

M AXI MU M RA TIN G S

D-C PLATE VOLTAGE
MAX-SIGNAL D·C PLATE CURRENT, PER TUBE
PLATE DISSIPATION , PER TUBE -

3000 MAX. VOLT S
225 MA X. MA.

75 MAX. W ATTS

D-C Plate Voltage 1000 1500 2000 vo lts
D-C G rid Volt age -65 - 105 - 160 vo lts
Peak A ·F Grid Input Volta ge (per t ube) 205 225 267 vo lts
Zero-Signal D-C Plate Current 100 67 50 ma.
Max. Signal D-C Plat e Current 350 285 250 ma.
Max. Sig na l Av g . Drivin g Po wer (appro x. ) 7 6 5 watts
Max-Si gnal Peak Driving Power 26 23 19 watts
Effe ctive Load, Plat e-to -Plate 5,300 11,000 18,000 ohms
Max-Sig nal Plat e Power Output 200 280 350 wat ts
Ma x-Sig nal Plate Dissipation (p er tub e) 75 75 75 watts



II

APPLICATION

MECHANICAL

Mounting-The 75TL must be mounted verti cally, base
up or bas e down. Fl exible co n nect in g straps should be
provid ed between the grid an d plate t erminals and the
external grid and plate circu its. Th e t ube must be pro
tected from severe vibration a nd shock .
Cooling-Provision shoul d b e m ade for am ple ci rcu lation
of air around the 75TL. In the even t t h a t the design of
the equ ipmen t restricts natural circ ula t ion , a small fan
or cen t r ifu gal blower sh ould be u sed to provide additional
coo lin g for the envelope a n d plate an d gr id seals.

Grid Dissipat ion-The power dissipated by the grid of the
75TL must not exceed 13 watts. Grid dissipation may b e
calculated from the following expression :

where Pg=Grid dissipation,

e n " , _= Peak positi ve grid voltage, and

I,. = D-c grid cur rent.

ELECTRICAL

Filament Voltage-Th e filament vo ltage, as measured
dir ectly at the fil ament pins, shou ld be between 4.75 a n d
5.25 vo lt s.
Bias Voltage-Althoug h there is no maxim um limit on
the b ias voltage wh ich may be used on the 75TL, there is
little advan tage in using bias voltages in excess of those
given u nder "Ty pical Operation," except in ce r tain ve ry
specia lized applications. Where bias is obtained by a grid
leak, suita bl e protective means must be provided to pre
vent excessive pla t e dissipation in t he even t of los s of
excitat ion.
Plate Voltage-The plate-supply voltage for the 75TL
shou ld n ot exceed 3000 vo lts. In m ost case s there is lit tl e
advantage in using plate-supply voltages higher t han
t hose given under "Typical Op eration" for the powe r
out put d esired .

e,·"", m ay be meas ured by m eans of a sui t a ble peak volt
m eter con n ected between filament and gr id ." In eq uip
ment in w hi ch the plate loading va r ies wid ely, suc h as
os cill ators used for radi o-frequency heating, care should
be ta ken to make cer t a in that the grid dissipation do es
not ex ceed the maxim um rating under a ny condit ion of
loading.

Plate Dissipation-Under normal operating condi t ions,
the power di ss ipated by t h e plate of t he 75TL sh ould
n ot be allowed to exc eed 75 watts. Plate d issi pation in
excess of the maximum rating is permissible fo r shor t
periods of t im e, su ch as dur ing tuning procedur es .

:: Fo r suitab le pea k v. f.v.m. c ircuits se e , fo r insta nc e, " Vac uum Tu be
Ratings," Eimac Ne ws, J an uary. 1945. This art icle is av a ila b le in re p rint
f orm o n requ est .
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DRIVING POWER vs. POWER OUTPUT

•
The three ch ar ts on t his page show

t he re lat ionshi p of plate eff iciency,

power ou tpu t and gr id d riving powe r

at pla te vo ltages of 1000, 1500 and

2000 volts. T hese charts show com

bine d gri d and bia s losses on ly. T he

drivin g powe r and powe r outpu t f ig

ures do not incl ud e c ircu it losse s. The

plate diss ipa t ion in watts is ind icated

by P p.
Points A, 8 , and C are iden ti cal to the

typica l C lass C op er ati ng condi t ions

shown on t he f irst page under 1000,

1sao, and 2000 vo lts respecti vely.

•
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TENTATIVE DATA

E I TEL - M c C U L LOU G H, I N c.
SAN BRUNO , CALIFORNIA

~ The Eimac 2C39A is a high -mu, forced -a ir cooled , transm it t ing tr iode

designed fo r use as a power amplifier , oscillator . or frequency multipli er

f ro m low frequencies to above 2500 megac ycles . It s sm all size, rugg ed con 

structi on, unusu a lly h igh transconduc tance and relat ively high plate -di ssipa 

tion make possib le the manufactu re of compact equipment for modera te

po wer ou tpu t in either fixed or mobile service .

Because of t he design and planar constr uc t ion of the Eimac 2C39A,

wit h the grid connection between anode and cathode connections, "grid

isola t ion" c ircui ts can be employed . The elect rode te rm ina ls ar e short cylin 

ders of inc reasing d iameters so that the tube may be rea di ly inserted in ca vi ty

type circui ts.

GENERAL CHARACTERISTICS

~ ELECT RICAL

Cathode : Coa ted Un ipo ten tial
Hea te r Vo ltage -

Heater Cu rrent

Amplif icati on Factor

T ransconduct an ce ( Ib= 70 ma ., Eb = 600 v . )

Direct Inte re lectrode Capaci tances
Grid- Pla te
Grid-Cathode
Pla te- Cathode

MECHANICAL

Cooling : Anode
Grid and Cathode Seals

Maximum Ove rall Dimensions
Length
Diameter

Ne t Weight -
Shipping Weight

6 .3 volts
See Appl ica t ion Notes

1.0 amperes

100

22,000 umhos average

1.95
6.50
0 .035

Forced Ai r
Forced Air

2.75 inches
1.26 inches
2.8 ounces
7 ounces

( Effec tiv e 2-15-50) Copyrig ht 1950 by Eite l-McC ulloug h. Inc.

TENTATIVE DATA

~ Indicates cha nge from sheet d a ted 4-1-46.



~ RADIO FREQUENCY POWER AMPLIFIER
AND MODULATOR [Ke y-do wn co ndit ions, pe r t ube )

TYPICAL O PERATIO N
[R-F Oscil jator-2500 Megacycles)

MAXIM UM RATING S

D-C PLATE VOLTAG E - 1000 VO LTS
D-C C ATHODE CU RRENT 125 MA.
D-C GRID VOLTAGE - -150 VOLTS
D-C G RID CU RRENT -: 50 MA.
H EATER VO LTAG E SEE APPLICAT ION NOTES
PEAK PO SITIVE R-F G RID VO LTAGE - 30 VO LTS
PEAK NEG ATIVE R-F G RID VOLTAGE - 400 VOLTS
PLATE DISSIPATIO N ' 100 WATTS
G RID DISSIPATIO N 2 W ATTS

TYPIC AL O PERATION
(Power Ampl ifie r " Gri d- Iso lati on" Circu it CW Oper at ion
500 Meg acycles . )

Not e: These co ndi t ions a re for " int e rrupt ed oscil
lation " performance, an d con form to t he
minimum requ irements of ·t he JAN specifi
cations fo r the 2C 39A.

" Inte rrupte d osc illations" are t hose which
are periodically int e rrupt ed at a n a ud io or
ra dio frequ ency rate . Usually suc h action
is relat ed t o the high ti me co nst an t of t he
grid -lea k resist or a nd associated bypass
capacitors which prevents t he d eveloped
bia s-voltage from follo wing . rapidly eno ug h.
t he random cha nges in amp lit ude of th e

oscillations.

D-C Plate Volta ge 
D-C Plate Current 
D-C Grid Volta ge
D-C Grid Cu rrent
Driving Power (approx.) 
Usefu l Powe r Ou tput
Heater Voltage

800 Volts

80 Ma .
-45 Volts

45 Ma.
Il WaHs

27 Watts
See Applicat ion Notes

D-C Plate Voltage 
D-C Cathode Cu rrent
D-C Grid Voltage 
D-C Grid Cu rrent 
Useful Power Ou tput
H ea ter Voltage

900 Volts
90 Ma.

- 22 Volts
27 Ma.
12 Wat ts

See Ap plication Notes

(N ote : For less mod ulation a
hig her D-C plat e volt
age may be used if t he
sum of t he pe ak po si
ti ve-audio volt ag e and
D·C voltage does not
exce ed 1200 volts .)

~ PLATE MODULATED OSCILLATOR OR
AMPLIFIER 100 % MODULATION

MAXIMUM RATINGS
D-C PLATE VOLTAGE
D-C CATHODE CURRENT
D-C GRID VOLTAGE
D-C GRI D CURRENT
HEAT ER VOLTAGE
PEAK POSITIVE R-F GRID VOLTAGE 
PEAK NEGAT IVE R-F GRID VOLTAGE
PLAT E DISSIPAT ION
GR ID DISSIPATION

600 VOLTS
100 MA.

- · - 150 VOLTS
50 MA.

SEE APPLICATION NOTES
30 VOLTS

- 400 VOLTS
100 WATTS

2 WATTS

~ APPLICATION
MECHANICAL

Mounting-The 2C39A may be opera ted in an y
posi tion .

Contact to anode, g rid, cathode, and hea ter
termina ls should be made by means of spri ng
colle ts or sp ring f inger s ac t ing on t he cyl ind rical
su rface of the terminals. The t ube should ente r
the socket and be seated against t he " anode
fla nge" which is so labelled on t he outli ne draw
ing. The tu be should not be sea ted or s topped
by any other su rfaces.

To hold th e tube in the socket aga ins t vibra-

tion, the retaining clamps should ac t against
the anode flange su rface. No cla mpi ng ac tion
should be made on any of the te rmina l su rfaces.
Cooling- The anode, heater-seal, gr id- sea l and
ca thode-seal of th e 2C39A nor mally require
forced-a ir coo ling . A suitable arrangemen t for
an anode coo ling -cowling is shown on t he next
page. An ai r-flow th rough thi s cowling of 12.5
cubic feet per minu te is requ ired for opera t ion
up to t he max imum rated dissipa tion . The
heater-seal, cathode-seal and grid-seal must be
cooled so t hat th e temperatu re of the metal
does not exceed 175 0 C unde r any opera ti ng
co nd it ions.



ELECTRICAL
~ Heater Voltage- (Operation Below 400 Mc .)

At frequencies below 400 Me. 2C39A hea ter
voltage, as measu red directly across the hea ter
terminals, shou ld be held at the rated value of
6 .3 volts. Unavoidable variations in heater vol t 
age must be kept wit hin the range of 5 .7 to
6 .9 volts.

(Operation Above 400 Mc.) -At frequen
cies above 40 0 Me. bac k -heating of the cathode
by elec tron bombardment must be ta ken into
considerat ion and compensated for by a reduc 
tion in heater vol tage af ter dynamic operat ion
of the tube has started . Back hea ting is a func 
ti on of freq uency, g rid curren t , grid bias, circuit
de sign , and ci rcui t ad justments. Meters will not
indicate the e ffect comple tely.

In the region around and above 400 Me.
elec tron bombardmen t of the cathode and sup-

. oo rting structu re is aggrava ted by opera t ion with
h igh grid curren t and hiqh grid bias. Therefore
g rid current and bia s vol tage should be held to
a minimum necessar y to ob tain acceptable per
for mances. Under these circumstances it is ad
visable to adjust t he heater vol tage below rating
to compensate fo r added ca thode hea t ing. This
may be done by lowe ring the f ilament voltage

un ti l the ou tput-power falls off abou t 15 %, and
then raisi ng the filament vol tage V2 volt above
t he fall-off value. It may be necessary to repeat
the adjustmen t several t imes during the life of
the tube or after any readjus tment of the c ircu it.

An approximate value of the co rrec ted hea ter
vol tage under these condi tions is indicated in
t he chart be low :

Freque ncy Er
up to 400 Me. 6 .3 vo lts

400 to 100 0 Mc . 6.0 vo lts
1000 to 1500 Mc . 5.5 volts
1500 to 2000 Mc . 5 .0 vol ts
2000 and above 4.5 vol ts

Only those opera ting cond itions should be
chosen fo r wh ich t he reduced heater vo lt age is
4 .5 volts or more .
Cavity Circui ts - The principles of design and
construct ion of su itable cavi ties for amplifie rs
and oscillators in the VHF and UHF regions have
been d iscussed in the litera ture. Information
reqar d ing the des ign of cavities sui table for the
2C39A is to be found in "Very High Frequency
Techn iques" by Rad io Research Laboratory Staff,
Publ ished by McGraw-Hili Co ., 1947, Vol. 1,
Chaoter 15, pp . 337-275 . (See cav ities fo r 2C38
and 2C39 tubes.)

RECOMMENDED COWLING
FOR

.218 ±.o05ID. FORCED -AIR COOLING
OF ANODE

I

I

AIR FROM
BLOWER

COOLER

ANODE FLANGE

ODE R-F CON NECTION

GRID R-F CONNECTION

* I CATHODE R-F AND HEATER
.140 MIN. CONNECTION

I

rMAX.

" ~"'''' L .--- - -\1::;;====F===;?

2.75MAX.

.766~:~

HEATERCONNECTION .320±.008DIA.

* CLEAN AND SMOOTH AREA AVAILABLE FOR CONTACT.
DIMENSIONSININCHES
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~ I T ~ L - M C C U L LOU G H, INC.
SAN BRUNO , CALIFORNIA

7 .75 inches
3.1 9 inches

4 ounces
1.5 pou nds

Eimac HR-6
Eimac HR-2

2000 2500 Volts
-35 -50 Volts

60 48 Ma .
280 250 Ma.

15,000 22,000 Ohms.
150 155 Volts

19 15 Wa tt s
9.5 7.5 Wa tts
360 425 Watts

5.0 vol ts
6.3 amperes

38

2.0 /L /Lf
2.9 /L /Lf
0 .3 /L/Lf

4500/Lmhos
40Mc.

~ TYPICAL O PERATIO N
D-C Plate Voltag e - 1500
D-C Grid Voltage (approx.) * • -20
Ze ro-Sig na l D-C Plat e Cu rrent - 80
Max-Signa l D-C Plat e Current - 320
Effect ive Load , Plate-to -Plate - 8800
Peak A-F Grid Input Voltag e [ per tube} - 145
Ma x-Signal Peak Driving Power 18
Max-Signal Nomina l Driving Power (approx.) 9
Max-Sig nal Plat e Power O utput - - 280
'Ad just to give stated ze ro signa l p la te curre nt .

225 MAX. MA.

100 MAX. W ATTS

3000 MAX. VQLTS

(Medium 4-pin bayonet , ceramic) RMA type M8-078
- RMA type 2M

Ve rtical , base down or up.
Convection and Radia t ion.

MAXIMUM RATINGS

D-C PLATE VOLTAG E 

MA X-SIG NA L D-C PLATE CU RRENT,
PER TUBE

PLATE DISSIPATIO N, PER TUBE -

GENERAL CHARACTERISTICS
ELECTRICAL

Filament: Thoriated tungsten
Vol tage
Current - -

~ Amplif icat ion Factor (Average)
Direct Interelectrode Capac itances (Average)

Grid-Plate
Gr id-Filament - - - - - - - - 

~ Plate-Fi lament - - - - - - - - 
~ Transconductance (ib=200 ma ., Eb=3000v., ec= -5v.)

Frequency for Maximum Ratings

MECHANICAL
Base
Basing 

~ Moun ting
~ Cooling -

~ Recommended Heat Dissipating Connectors :
Plate
Grid

Maximum Overa ll Dimens ions :
Length
Diameter

The Eimac 100TH is a high -mu power t riode hav ing a ma ximum plate dissipation rating of 100
waHs, and is intended for use as an ampl ifier, oscillator, o r modulator. It can be used at its maximum
ra ti ng s at fr equencies a s high as 40-Mc.

C ooling of t he 100TH is accomplished by radiation from the plate, whi ch opera tes at a visible
re d co lor a t maximum dissipation, and by means of air circulation by co nvection around the e nve lo p e .

Net we ight
Shipping weight (Ave rage)

AUDIO FREQUENCY POWER AMPLIFIER
AND MODULATOR
Cl ass-AB, [Sinu soid al wave, two t ubes unless oth erwise specifi ed)

3000 MAX. VOLTS
225 MAX. MA.
100 MAX. WATTS

20 MAX. W ATTS

RADIO FREQUENCY POWER AMPLIFIER
AND OSCILLATOR
Class-C Teleg raphy or FM Telephony
(Key-down cond itio ns, per tu be )

MAXIMU M RATINGS
D-C PLATE VOLTAGE
D-C PLATE CURRENT
PLATE DISSIPATION

~ GRID DISSIPATION

TYPICAL OPER ATIO N
D-C Plate Volt ag e 
D-C Gr id Voltag e 
D-C Plat e Cu rrent 
D-C Grid C urrent -
Pea k R-F G rid Inpu t Volt ag e
Driving Power [approx.)
Grid Dissipa tion
Plate Power Inpu t •
Plat e Dissipa tion
Plate Power Output -

1500
-65

190
48

230
10
7

285
100
185

2000
-80

Ib5
39

230
8
5

335
100
235

3000 Volts
-200 Volts

165 Ma.
51 Ma.

385 Volt s
18 Watts
10 W att s

500 Watts
100 W att s
400 Wa tt s

Class-C Telephony (Carri er conditions, per t ube )

~PLATE MODULATED RADIO FREQUENCY
AMPLIFIER

MAXIMUM' RATINGS

D-C PLATE VO LTAGE
D-C PLATE CURRE NT 
PLATE DISSIPATIO N

GRID DISSIPATION

2500 MAX. VO LTS
180 MAX. MA.
ss MAX. WATTS

20 MAX. WATTS

TYPICAL OPERATION
D-C Plate Voltage
D-C Grid Voltage 
D-C Plat e Current 
D-C G rid Cu rrent -
Peak R-F Gr id Input Voltage
Driving Power (approx.)
Grid Dissipation
Plat e Power Input -
Plate Dissipation
Plate Power Output -

1500
- 150

IbO
46

325
15

8
240

b5
175

2000
-200

150
4 1

375
15.5
7.3

300
b5

235

2500 Volts
-250 Volts

140 Ma.
40 Ma .

425 Volts
17 Wa tts
7 W atts

350 Watts
ss Watts

285 Watts

(Effective 4-1-49) Cop yright, 1949 by Eitel-McCullough, lnc, ~ Indicates change from sheet dated 8-1-44.
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DRIVING POWER V5. POWER OUTPUT

•
The three cha rts on this page show

the relat ion ship of plate effi ciency,

power out put and grid driving power

at plate voltages of 1500, 2000 an d

3000 volts. These charts show com

bined g rid and bia s losses only. The

driv ing power and power output f ig

ures do not include circuit losse s. The

plate dissipation in watts is indicated

by P p .

Points A, B, and C are identical to the

typical Class C operating conditions

shown on the firs t page under 1500,

2000, and 3000 volts respective ly.

•
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~ I TEL - M C C U L LOU G H, INC .
SAN BRUNO. CALIFORNIA

5 .0 vol ts
6.3 amperes

14

2.0 p.p.f
2.3 p.p. f
0.4 p.p.f

3000 p.m hos
40Mc.

GENERAL CHARACTERISTICS

The Eimac 100Tl is a low-m u powe r triode ha ving a ma ximum plate dissipation ra ting of 100
wa tts, and is intended f or use a s an amplifier, oscillator or modulato r. It can be used at its maximum
ra ti ngs at freque nc ies a s high a s 40- M c .

Cooling of the 100Tl is accomplished by rad iation fro m th e plate, whic h operates at a visi b le
re d color at ma ximum di ssipation, an d by mea ns of air circulation by convection around th e e nve lo p e .

ELECTRICAL
Fila ment: Thoriated t ungsten

Voltage
Current - 

Amplif icat ion Factor (Average)
Direct Inte re lec trode Capaci tances (Average)

Grid-Plate
Grid- Filament 
Plate-Filamen t - -

~ T ranscondu ct ance (ih=225 ma., Eh=3000v., e,,= - 90v. )
Frequency for Maxi mu m Rati ngs

(M edi um 4 -pin bayonet , ce ra mic)

Net weight
Shipping we ight (Average)

7 .7 5 inch es
3 . 19 inch es

4 ounc'es
1.5 pounds

Eimac HR-6
Eimac HR-2

RMA ty pe M 8 -078
RMA type 2M

Vertical, base do wn or up.
Convection and Rad iati on.

Recommen ded Heat Dissipating Connectors :
Pla te
Grid

Maximum Overall Dimension s:
Len gth
Diameter

M ECHAN ICAL
Base
Bas ing 

~ Mount ing
~ Cooling -

~

C lass-A B, (S inusoi d al wav e , t wo tubes un less othe rwise spe c if ied )

AUDIO FREQUENCY POWER AMPLIFIER
AND MODULATOR

MA XIM UM RATINGS

D-C PLATE VO LTAG E 

MAX-SIGN A L D-C PLATE CU RRENT,
PER TUBE

PLATE DISSIPATION , PER TUBE •

3000 MAX. VOLTS

225 MA X. MA.

100 MA X. W ATTS

~ TYPICA L O PERATIO N

D-C Plate Voltage - 1500
D-C Grid Volta g e [e p p rox. ] " -65
Ze ro-Sig na l D-C Plate Curre nt - 80
Ma x-Sig na l D·C Plate C urre nt - 320
Effective Load, Plat e-to-Plate - 880 0
Peak A-F G rid Input Volt ag e ( pe r t ube ) - 235
Max-Sig na l Peak Driving Power 2 1
Ma x-Sig na l Nomina l Driving Power (a p pr ox.) 10.5
Max-Slq na l Plat e Power Output 280
* Ad just to g ive sta te d ze ro sig nal ple te curre nt.

200 0
- 110

60
280

15,00 0
270

22
II

360

2500 Volts
-1 45 Volts

48 Ma.
250 Ma.

22 ,000 O hms
290 Volts

20 W atts
10 W atts

425 W atts

C less-C Telephony (Ca rrier co ndi tions, pe r tube )

RADIO FREQUENCY POWER AMPLIFIER
AND OSCILLATOR 3000 Volts

-400 Volts
165 Ma.
30 Ma .

650 Volts
20 W atts

8 W atts
50 0 W a tt s
100 W atts
400 W atts

2500 Volts
-500 Volts

140 Ma .
3 1 Ma .

750 Volts
23 Wa tts

7.5 Watts
350 W atts

65 Wa tt s
285 W atts

2000
-400

150
31

655
20

7.5
300

65
235

2000
- 225

165
28

450
II
5

335
100
235

1500
- 300

160
32

530
17
8

240
65

175

1500
-175

190
37

425
14

7.5
285
100
185

TYPICAL O PERATIO N

D-C Plate Volta g e 
D·C Gri d Voltag e 
D-C Plate Cu rre nt 
D-C Grid Curren t -
Peak R-F G rid Inp ut Volta g e
Driving Power (a p pr ox. )
Grid Dissip at ion
Plat e Powe r Inp ut -
Plate Dissip at ion
Plate Power O utput -

TYPICAL O PERATIO N

D-C Plat e Volta g e 
D-C Grid Volt ag e 
D-C Plate Curre nt 
D·C G rid Curre nt -
Pea k R-F Grid Inpu t Vo lt ag e 
Driving Power [epprox.]
G rid Dissip at ion
Plat e Powe r Inpu t -
Plate Dissipation
Plat e Power Output -

2500 MAX. VOLTS

180 MA X. MA.
65 MAX. W ATTS
15 MAX. WATTS

3000 MAX. VO LTS
225 MAX. MA.
100 MA X. WATTS

15 MAX. WATT S

MA XIM UM RATING S
D-C PLATE VO LTAG E

D-C PLATE CU RRENT

PLATE DISSIPATIO N
G RID DISSI PATIO N

Class-C Teleg raphy or FM Telephony
(Key-down co nd it io ns, pe r t ub e I
MAXIM UM RATING S
D-C PLATE VO LTAG E

D-C PLATE C URREN T

PLATE DISSI PATIO N
GR ID DISSIPATIO N~

~ PLATE MODULATED RADIO FREQUENCY
AMPLIFIER

( Eff ect ive 4. 1-49) C opyrig ht , 1949 by Eit e l-M cC ul lou g h, Inc . ~ Indicates chang e from sheet dat ed 7-1-44.
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DRIVING POWER vs. POWER OUTPUT

•
The three char ts on th is page show

the rela tionsh ip of plate efficiency,

power ou tpu t and grid d riving powe r

a t plate voltages of 1500, 2000 and

3000 vo lt s . These char ts show com

bined gr id and bias losses only . T he

dr iving power and power ou tput f ig 

ur es do not inc lude c ircuit losses. The

pla te diss ipa tion in watts is indica ted

by P p -

Points A , 8 , and C are iden tical to t he

typical Class C operating co ndi tions

show n on the fi rs t page un de r 1500,

2000, and 3000 vo lt s re spect ively.

•
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152 , H
E I TEL - M C C U L LOU G H, INC.

SA N BRUNO, CALIFORNIA

. MEDIUM-MU TRIODE
•

MODULATOR

OSCILLATOR
AMPLIFIER

GENERAL CHARACTERISTICS

Special 4 pin, No. 5000B
RMA type 4 BC

4 .8 p.p.f
5.7 p.p.f
0 .8 p.p.f

8300 p.mhos
40 mc

5.0 or 10.0
- 12.5 or 6.25

20

inches
inches
ounces
pou nds

volts
amperes

7 .625
2.563

7
2.0

ELECTRICAL

Filament: Thori ated tungsten
Voltage -
Current -

Amplif icat ion Factor (Ave rage) -

Direct Interelectrode Capacitances (Average)
Grid-Pla te
Grid-Filament
Plate-Filament -

Transconductance (h,=500ma., Eh=3000v., Ec =-40v. )
Frequency for Maximum Rat ings

MECHANICAL

Base 
Basing
Maximum Overall Dimensions:

Leng th
Diameter

Net weight -
Sh ipping weight (Average)

A UDIO FREQUENCY POWER AMPLIFIER AND MODULATOR

CI... B
TY PI CAL. OPERATI ON-2 T UB E S MA X . R A TI N G

D-C Plate Vol tage 1500 2000 3000
Max.-Signal D-C Plate Cu rrent, pe r tube" - • • •
Plate Dissipation, per tube " • • •
D-C Grid Vol tage (approx, ) -65 -90 -150
Peak A-F Grid Input Voltage 340 350 430
Zero-Signal D-C Plate Curren t - 133 100 67
Ma x.-S ignal D-C Plate Curren t - 535 450 335
Max.-Signal Driving Power (approx.) - 9 6 3
Effec t ive Load , Plate- to-Plate - 5700 9600 203 00
Max.-Signal Plate Power Output 500 600 700
·Ave raged over any sinusoida l aud io fre quency cycle .

3000
450
150

volts
mao

watts
volts
volts

mao
mao

wat ts
oh ms
watts

RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR

Class-C "' Te legraphy
(Key down cond it ions without modulati on)

TY P I C A L OPER A TION-l T U B E

D-C Plate Vo ltage 1500 2000 3000
D-C Plate Current 333 300 250
D-C Grid Curren t 58 74 70
D-C Grid Voltage - 12 5 -200 -300
Plate Power Ou tput - 350 450 600
Plate Inpu t 500 600 750
Plate Dissipation - 150 150 150
Peak R. F. Grid Input Vol tage, (a pprox.) - 267 33 4 410
Driving Power , (approx, ) 13 20 27

MA X . RATI N G

3000 volts
450 mao

85 mao
volts
watts
watts

150 watts
volts

watts
"The a bo ve figu re••how a ct ua l measured tube performan ce , and d o not al low for va riat ion. in circuit losses,

(Effecti ve 6· 1·44) Co pyright, 1946 by Eite l·M cCu lloug h, Inc.
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DRIVING POWER V5. POWER OUTPUT

•
The three charts on this page show

the relationship of plate efficiency,

power output and grid dr iving power

at plate voltages of 1500, 2000 and

3000 vo lts . These charts show com

bined grid and bias losses only. The

driving power and power output fig 

ures do not include circu it losses. The

plate dissipation in watts is indicated

by P p .

Points A, 8, and C are identical to the

typical Class C operating cond it ions
shown on -the fir st page un der 1500,

2000, and 3000 vo lts respectively.

•
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152 , L
~ I TEL - Me C U L LOU G H, INC.

SAN BRUNO, CALIFORNIA

. LOW-MU TRIODE
•

MODULATOR

OSCILLATOR
AMPLIFIER

GENERAL CHARACTERISTICS

Spec ial 4 pin , No. 5000B
RMA type 4BC

4.4 p.p.f
4 .5 p.p.f
0.7 p.p.f

7150 umhos

7 .625 inches
2.563 inches

7 ounces
2 .0 pounds

5.0 of 10.0 vol ts
12.5 or 6 .25 amperes

12Amplif icati on Factor (Ave rage ) -

Direc t Interelectrode Capacitances (Average)
Grid -Plate
Grid-Filament
Plate-Filament -

T ransconductance (ib = 500 ma ., Eb = 3000 v ., E,.=-85 v. )

MECHANICAL

Base 
Basing
Maximum Overall Dimensions :

Length
Diameter

Net we ight -
Shipping weight (Average )

ELECTRICAL

Filament : Thoria ted tungsten
Vo ltage -
Cu rrent -

AUDIO FREQUENCY POWER AMPLIFIER AND MODULATOR

Class B
ZERO GRID CURRENT
OPERATION-2 TUBES

D-C Plate Vol tage
Max.-S ig. D-C Plate Current , per tube "
Plate Dissipat ion, per tube ':'
D-C Grid Voltage (approx.)
Peak A-F Grid Input Voltage 
Zero-Signal D-C Plate Current
Max.-Signal D-C Plate Cu rrent
Ma x.-Signal Driving Power (approx.l
Effec tive Load, Plate-to-P late 
Max.-Signal Plate Power Output -
· Averag ed over any sinusoidal audio frequency cycle .

1500
•
•

- 105
210
135
286

o
5100

130

2000 3000
• •
• •

-160 -260
320 520
100 65
260 220

o 0
10500 24000

220 370

TY PI C A L OPERATION
2 TUBES M AX . RATIN G

J

1500 2000 3000 3000 volts
• • • 450 mao
• • • 150 wat ts

-105 -160 -260 volts
500 620 675 volts
135 100 65 mao
570 500 335 mao

15 13 3 watts
5500 9000 20400 ohms

560 700 700 wat ts

RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR

Class-C *Teleg raphy
(Key down cond ition s without modulat ion)

TYPICAL O PERATION-l T U B E MAX. RA T IN G

D-C Plate Vol tage 1500 2000 3000 3000 volts
D-C Plate Current 333 300 250 450 mao
D-C Grid Current 45 42 40 75 mao
D-C Grid Voltage - 250 - 300 -400 volts
Plate Power Ou tput - 350 450 600 watts
Plate Inpu t 500 600 750 wat ts
Plate Dissipat ion - lDO 150 150 150 wat ts
Peak R. F. Grid Inpu t Voltage, (approx. ) - 400 455 550 volts
Driving Power , (appro x . ) 16 18 20 watts
"The above figures show actual mea sured t ube performance , and do not allow for var iations in cir cuit losses.

(Effe ct ive 1·1·44) Co pyrig ht . 1946 by Eitel . McCu llo ug h, Inc.
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DRIVING POWER vs. POWER OUTPUT

•
The three charts on thi s page show

the relationsh ip of plate efficiency,

power output and grid dr iving power

at plate voltages of 1500 1 2000 and

3000 volts . These ch arts show com

bined grid and bias losses only. The

driving power and power output fig 

ures do not inc lude circuit losses. The

plate dissipation in watts is indicated

by P p .

Points AI 8 1 and C are ident ical to the

typical C lass C operating cond it ions

shown on the fir st page under 15001

2000
1

and 3000 volts respec t ive ly.

•
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TENTATIVE DATA

~ I T ~ L - Me C U L LOU G 1-1, INC.
SAN BRUNO , CALIFORNIA

, J

175 0 C

11./

, I

inches
inches

ounces
pounds

Vertical

3.3 j.LflJ

3.6 j.Lj.Lf

0.29 j.Lj.Lf

3600 j.Lmhos

150 Me.

10.0 volts
5.0 amperes

25

6.0
3-13 /32
6
1112

Ma ximum seal temperature225 0 C

ELECTRICAL
Fila me nt: Thoriat ed tungsten

Voltage
Current

Amplificat io n Fac tor (Average)
Direct Intere lectrode Capacitances (Average)

Grid-Plate -

Grid-Filament

Plat e- Fila me nt

Tra nscon d uct a nce lih= 200 ma. , E'l= 3000 v.]

Freq ue ncy for Max imum Ratings

MECHANICAL
Mounting -
Maximum Overall Dimen sions :

Length
Dia meter

Net Weight (approx.)
Shipping Wei9ht (approx.)
COOLING

An ai r-flow. of 15 cubic fe et per minute should be directed a t the bu lb from a 2-inch diameter nozzle located about 3
inches from t he cen t er line of t he tube . The center line of t he nozzle should be located a bout 2 inches down from the top
of t he plate te rminal. The incoming air temperature should not exceed 50 0 C . Other methods of cooling may be used
provided maximum bulb and seal temperatures are not exceeded. An 8-inch fan located about 10 inches from the tube is
one alternate method.

Maximum b ulb temperature

GENERAL CHARACTERISTICS

The Eimac 592 /3 -200A3 is a medium-mu power t riod e having a ma ximum plate dissipati on ra ting of
200 waHs, and it is intended for use as a power amplifier, c scllt ator , or modulator. It can be used at its
maximum ratings at frequencies as high as 150 Me.

Cooling of the 592 /3-200A3 is accomplished by radiation from the plate, which operates at a
visible red color at max imum plate dis sipation, and by means of forced -air circula tion a round t he envelope .

AUDIO FREQUENCY POWER AMPLIFIER
AND MODULATOR-CLASS B

TYPICAL OPERATION
Sinuso idal wav e , two tubes unless oth er wise specified .

MAX IM UM RATINGS, PER TUBE

D-C PLATE VOLTAGE 

MAX-SIGNAL D-C PLATE

C UR RENT

PLATE DISSI PATION

GRID DISSIPATION

3500 MAX. VO LTS

250 MAX. MA.

200 MA X. W ATTS

25 MAX. WATTS

D-C Plat e Voltage 2000
D-C Grid Voltage (approx.) * -50
Zero-Sig nal D-C Plate Current 120
Ma x-Signal D-C Plate Current 500
Effective Load , Plat e-t o-Plat e 8500
Peak A-F Grid Input Voltage

(per tube) 260
Max-Sig na l Peak Driving Power 50
Max-Sig na l Nominal Driving Power

(approx.) 25
Max-Sig na l Plate Power Output 600
*Adj ust to g ive state d ze ro -sig na l plate cu rre nt.

2500
-70

100
450

12,600

270
52

26
725

3000 Volts
-90 Volts

80 Ma .
400 Ma .

18.000 Ohms

270 Volts
40 Watts

20 Watts
820 Watts

Cl as s-C Te le p ho ny (Carri er conditions, per tube)

PLATE MODULATED RADIO FREQUENCY
AMPLIFIER

MAXIMUM RATINGS

D-C PLATE VOLTAGE

D-C PLATE CURRENT 

PLATE DISSIPATION

GRID DISSIPATION

2600 MAX. VOLTS

200 MAX. MA.

130 MA X. WATTS

25 MAX. WATTS

TYPICAL OPERATION
D-C Plate Voltage
D-C Plate Current
D-C Grid Voltage
D-C Grid Current
Peak R-F G rid Input Voltage
Driving Power
Grid Dissipation
Plate Power Input
Plate Dissipation
Plate Power Ou tput
The ou tpu t figu res d o not a llo w fo r ci rc uit lo sse s.

2000
200

-250
35

480
17
8

400
115
285

2500
200

-300
35

535
19
9

500
125
375

Volts
Ma .
Volts
Ma.
Volts
Watts
Watts
Watts
Watts
Watts

RADIO FREQUENCY POWER AMPLIFIER
AND OSCILLATOR
Class-C Te le gr a p hy or FM Te le p ho ny
(Key -down conditions, per t ube )

MAXIMUM RATINGS

D-C PLATE VOLTAGE

D-C PLATE CURRENT 

PLATE DISSIPATION

GRID DISSIPATION

3500 MAX. VOLTS

250 MAX. MA.

200 MAX. W ATTS

25 MAX. WATTS

TYPICAL OPERATION
D-C Plate Voltage - - 2000 2500 3000 3500 Volts
D-C Plate Current 250 228 222 228 Ma.
D-C Grid Voltage - -150 - 180 -220 - 270 Volts
D-C Grid Current 32 28 25 30 Ma.
Peak R-F Grid Input Voltage - 380 400 440 505 Volts
Driving Power - 12 II II 15 Watts
Grid Dissipation 7 6 5.5 7 Watts
Plate Power Input 500 570 666 800 Watts
Plate Dissipation 200 200 200 200 Watts
Plate Power Output - 300 370 466 600 Watts
The o ut pu t figures d o not a llow fo r c ircuit los ses .

(Effecti ve 2·15-50) Copyrigh1 1950 by Ei tel-McCullough, Inc.

TENTATIVE DATA
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DRIVI NG POWER vs. POWER OUTPUT
The fo ur charts on this page show t he re lationship of plat e effi cien cy, power outp ut and

grid d riving pow er at p late voltages of 2000 , 2500 , 3000 and 3500 vo lts . These cha rts sho w com 
bined grid a nd bias losses only. The dri ving po wer and power o ut p ut figures do not include
oircuit losses. The plate di ssipa tion in watts is ind icate d by Pp •

Points A, B, C, and D are identical to t he ty pica l Cl ass C operati ng co ndi t ions shown
on the first pa ge under 2000, 2500 , 3000 and 3500 volts respectively.
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~ I T ~ L - Me C U L LOU G H, I N C.
SAN BRUNO , CALIFORNIA

2 .9 uu f
5.0 uuf
0 .7 uuf

6650 umhos
40 me.

4 pin, No. 5001 B
RMA type 2N

10 .125 inches
3.813 inches

12 ounces
2 .25 pounds

GENERAL CHARACTE RISTICS
ELECTRICAL

Filament: Thoriated tungsten
Voltage -
Current -

Amplif ication Factor (Average) -

Direct Interelectrode Capacitances (Average)
Grid-Plate
Grid-Filament
Plate-Filament -

Transconductance (11)=300 ma., E,,=3000, e(.=-20)
Frequency for Maximum Ratings

MECHANICAL
Base 
Basing
Maximum Overall Dimensions:

Length
Diameter

Net weight -
Shipping weight (Average)

A UD IO FREQUENCY POWER AMPLIFIER AND MODULATOR

Class B

5.0
10.5

volts
amperes

37

TYPICAL OPERATION-2 TUBES M AX. R A T I N G

D-C Plate Vol tage 1500 2000 3000
Max.-S ignal D-C Plate Current, per tube ':' - • • •
Plate Dissipation, per tube':' • • •
D-C Grid Vol tage (approx.) a -30 -65
Peak A-F Grid Input Voltage 410 460 460
Zero-Signal D-C Plate Cu rrent - 220 140 100
Max.-Signal D-C Plate Current - 700 700 560
Max.-Signal Driving Power Iapprox .) - 36 34 24
Effective Load, Plate-to-Plate - 4300 6000 12250
Max.-Signal Plate Power Ou tpu t 650 900 1150
"Ave ra q ed over any sinusoidal audio frequency cycle .

RADI O FREQUENCY POWER AMPLIFIER AND OSCILLATOR

Class -C ('Telegraphy
(Key do wn conditions without modulation)

3000
350
250

volts
mao

watts
volts
volts

mao
rna .

watts
ohms
watts

TYPICAL OPER ATION- l T U B E MAX . R A T I N G

D-C Plate Voltage
D-C Plate Current
D-C Grid Current
D-C Grid Voltage
Plate Power Output 
Plate Input
Plate Dissipation -
Peak R. F. Grid Input Voltage, (approx.) 
Driving Power , (approx.)

2000
357

94
- 100

464
714
250
345

29

3000
333

90
- 150

750
1000
250
395

32

4000
313

93
-220
1000
1250
250
470

39

4000
350
100

250

volts
mao
mao

volts
watts
watts
watts
volts

watts
"The above fig ures show actua l measured tube performance, and do not allow for variations in circuit losses,

( Eff ect iv e 10- 17-44) Copyright , 1946 by Eit el -M cCu ll oug h, Inc.
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DRIVING POWER V5. POWER OUTPUT

•

The three charts on this pag e show

the rela tionship of plate efficiency,

power outpu t and grid dri ving powe r

at pla te vo ltages of 200 0, 3000, and

40 00 volt s. T hese cha rts sho w com

bined g rid and bia s losses on ly. The

d riving powe r and power output fig 

ur es do not include c irc u it losses.

Points A, S, and C are identical to the

typ ical Class C op e rati ng conditions

shown on the first page under 2000,

3000, and 4000 volts respec tively.

•
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GENERAL CHARACTERISTICS

4 pin, No. 5001 B
RMA type 2N

5.0 volts
10.5 amperes

14

3.1 JLJLf
3.7 p.p.f
0 .7 p.p.f

2650 p.mhos
40 mc

inches
inches

ounces
pounds

10.125
3.813

12
2.25

ELECTRICAL

Filament: Thoriated tungsten
Voltage -
Current -

Amplificat ion Factor (Average) -

Direct Interelectrode Capacitances (Average)
Grid-Plate
Grid-Filament
Plate-Filament -

Transconductance (11)=350 ma ., EI>=3000, ec= - 130 )
Frequency for Maximum Rat ings

MECHANICAL

Base 
Basing
Maximum Overall Dimensions:

Length
Diameter

Net weight -
Shipping weight (Average)

AUDIO FREQUENCY POWER AMPLIFIER AND MODULATOR

Class B
TYPICAL O PERATlON-2 T UB E S M A X . RAT ING

D-C Plate Voltage 1500 2000 3000
Max.-Signal D-C Plate Current, per tube" - • • •
Plate Dissipation, per tube " • • •
D-C Grid Voltage (approx. ) - 40 - 80 -175
Peak A-F Grid Input Voltage 770 800 840
Zero-Signal D-C Plate Current - 200 150 100
Max.-Signal D-C Plate Cu rren t - 700 650 500
Max.-Signal Driving Power (approx.) - 32 28 17
Effective Load, Plate -to- Plate - 3700 6150 13000
Max.-S ignal Pla te Power Output 580 800 1000
· Avera ge d ov er any sinusoi da l audio freq uenc y cycl e .

3000
350
250

volts
mao

wat ts
volts
volts

mao
mao

watts
ohms
watts

RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR

Class-C ':'Telegraphy
(Key dow n conditions wit hout mod ulation)

MAX. RAT I N GTYPICAL OPERAT I ON-I T U B E

D-C Plate Vo ltage 2000 3000 4000
D-C Plate Curren t 350 335 310
D-C Grid Cu rrent 45 45 40
D-C Grid Vol tage - 200 - 350 - 500
Plate Power Ou tp ut - 4 55 750 1000
Plate Input 700 1000 1250
Plate Dissipat ion - 245 250 250
Peak R. F. Gr id Input Voltage, (approx. ) - 575 720 900
Driving Power, (app rox. l 22 29 33

4000
350

50

250

volts
mao
mao

vol ts
watts
watts
watts
volts

watts
"The ab ove figures show act ual measu red tube performance, and do not allow for variations in circuit losses.

(Effectiv e 7-1-44) C op yright, 1946 by Eit el- M cC ull oug h, Inc.
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DRIVING POWER Y5. POWER OUTPUT

•
The three charts on thi s page show

the relationship of plate efficiency,

power output and g rid driv ing power

at plate voltages of 2000, 3000 and

4000 volts . These charts show com

bined grid and bias losses only. The

driving power and power outpu t fig

ures do not include circuit losses. The

plate d issipation in watts is indicated

by P p ,

Points A, S, and C are identical to the

typical Class C operating condit ions

shown on the first page under 2000,

3000, and 4000 volts respectively.

•
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~ I T ~ L - M c C U L LOU G H, INC.
SAN BRUNO, CALIFORNIA

GENERAL CHARACTERIST ICS

5.0 or 10.0 volts
- 25.0 or 12.5 amperes

Special 4 pin , No . 5000B
RMA type 4BC

10.2 fLfLf

13.5 fLfLf

0.7 fLfL f

16,700 fLmhos
40 mc

20

inches
inches

ounces
pounds

7.625
3.563

12
3.0

ELECTRICAL

Filament : Thoriated tungsten
Vo ltage 
Current -

Amplificat ion Factor (Ave rage) -

Direct Interelectrode Capacitances (Average)
Grid -Pla te
Grid-Filament
Plate-Filament -

Transconductance (1 \)=1 .0 amp., E\)=3000, ec=-40)
Frequency for Maximum Ratings

M ECHANICAL

Base 
Basing
Maximum Overall Dimensions :

Length
Diameter

Net weight -
Shipping we igh t (Average)

AUDIO FREQUENCY POWER AMPLIFIER AND MODULATOR

Class B
TYPICAL OPERATION-2 T U B ES M A X . R A TIN G

D-C Pla te Voltage 1500 2000 3000
Max.-Signal D-C Plate Cu rren t, pe r tube" - • • •
Plate Dissipation, pe r tube " • • •
D-C Grid Voltage (approx. ) -65 -90 -150
Peak A-F Grid Inpu t Voltage 330 350 420
Zero-Signal D-C Plate Curren t - 267 200 134
Max.-Signal D-C Pla te Current - 1066 900 667
Max.-Signal Driv ing Power (app rox .) - 17 12 6
Effective Load, Plate-to-Pla te - 2840 4820 10200
Max.-Signal Plate Power Outpu t 1000 1200 1400
· Ave rage d over any sinuso idal audio frequency cycl e .

3000 volts
900 mao
300 watts

volts
volts

ma o
ma o

wat ts
ohms
wat ts

RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR

Class-C "Telegraphy
(Ke y down conditions wit hout modulation)

TY P I CAL OPERATION- l T U B E M A X . RATI NG

D-C Plate Vol tage
D-C Plate Current
D-C Grid Current
D-C Grid Voltage
Plate Power Output 
Plate Input
Plate Dissipat ion -
Peak R. F. Grid Input Voltage, (approx.) 
Driving Power, (approx.l

1500
667
115

-125
700

1000
300
250

25

2000
600
125

-200
900

1200
300
325

39

3000
500
135

-300
1200
1500
300
395

53

3000
900
170

300

volts
ma o
mao

volts
watts
watts
watts
volts

watts
"The above fig ures show actual mea sured tub e performance , and do not allow for variations in circuit loss es .

(Effecti ve 6·1·44) Copyrig ht , 1946 by Eit el -McC ulloug h, Inc.
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DRIVING POWER V5. POWER OUTPUT

•
The three charts on this page show

the relationship of plate efficiency,

power output and grid driv ing power

at plate voltages of 1500, 2000 and

3000 volts. These charts show com

bined grid and bias losses only. The
driving power and power output fig

ures do not include circuit losses. The

pla te dissipation in watts is indicated

by P p .

Points A, S, and C are identical to the

typical Class C operating conditions

shown on the f irst page under 1500,
2000, and 3000 volts respectively.

•
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~304TH

GRID CAP

N O . 4 0 0 1C

P LATE CAP

BASE NO. 5000B

~
l

7."'0+ ·005w--="'" -.0 10

~--J:t -- ---"~M'N
32 2

(SEE TUBE OUTLINE DRAWING)

r

FILAMENT

FILAMENT

BASE NO. 5000B

7
16 MIN.

GRID
(400 1C)

FILAMENT

FILAMENT

.I23+003ir
,--- ' L --I_ ,-_ _ ~

-1 PLATE

521±~16 93 16 MAX.

4BC

~
3

---

I 4

I~ MAX .

249±002 DIA.
4 PINS -

i
'ON FINISHED TUBEADD .060 FOR SOLDER

I-F4-21569



~ I T ~ L - M c C U L LOU G H, INC.
SAN BRUNO , CALIFORNIA

5.0 or 10.0 volts
25.0 or 12.5 amperes

12

8.6 p.p.f
12.1 p.p.f

.8 p.p.f
16,700 p.mhos

40 Me.

HR-7
HR-6

7.625 inches
3.563 inches

9 ounces
2 pounds

Special 4 pin , No . 50006
RMA type 4BC

Vertical , base dow n or up
Convection and Radiation

ELECTRICAL
Filament : Thoriated tungsten

Voltage
Current

Amplification Factor (Average)
~Direct Interelectrode Capacitances (Average)

Grid·Plate
Grid-Filament -
Plate-Filament -

~ Tra n sco nd u cta n ce (i .= 1.0 amp., E. =3000 v, e,= -175v,)
Frequency for Maximum Ratings

MECHANICAL
Base
Basing

~ Mou nt i n g

~Cooling -
~ Recommended Heat Dissipating Connectors:

Plate
Grid

Maximum Overall Dimen sions:
Length
Diameter

~ Net weight
~ Sh i pp i n g weight (Average)

The Eimac 304TL is a low-mu, power tri ode having a ma ximum plat e d issipation rating of 300 watts, an d is
in t end ed fo r use as a n am p lif ier.. oscillator or mod ulator, where ma ximum performa nce ca n be o bta ine d at low
plate voltage . It can be used at its maximum ratings at frequencies as high as 40·lvI c. .

Cooling of the 304TL is accomplished by radiati on from the plate, which operates at a visible red color at
maxim um d issipation, and by means of air con vect ion ar o und the e nve lope.

GENERAL CHARACTERISTICS

3000 MAX. VOLTS

900 MAX. MA.
300 MAX. WATTS

2500 MAX. VOLTS
700 MAX. MA.
200 MAX. WATTS

50 MAX. WATTS

AUD IO FREQUENCY POWER AMPLIFIER
AN D MODULATOR
Class B (Sinusoidal wave, two tubes unless otherwise specified)

MAXIMUM RATINGS

D-C PLATE VOLTAGE 
MAX-SIGNAL D-C PLATE CURRENT,

PER TUBE
PLATE DISSIPATION , PER TUBE

~ TYPICAL OPERATION, CLASS A6,

D-C Plate Voltage 1500 2000 2500 3000 Volts
D-C Grid Voltage (approx.) * - -118 -170 -230 -290 Volts
Zero-Signal D-C Plate Current - 270 200 160 130 MoO.
Max-Signal D-C Plate Current - 572 546 483 444 Ma.
Effective Load, Plate-to-Plate - 2540 5300 8500 12,000 Ohms
Peak A-F Grid Input Voltage

(per tube) 118 170 230 290 Volts
Max-Signal Peak Driving Power 0 0 0 0 Watts

Max.Signal Plate Power Output 256 490 610 730 Watts
"Ad just to gi ve st a ted zer o-signal p la te c urrent. The eff ective gri d cir cuit

resistance fo r e a ch tube m ust not exce ed 250,000 oh ms.

~PLATE MODULAT ED RADIO FREQUENCY
AMPLIFIER
Class-C Telephony (Carrier conditions, per tube)
MAXIMUM RATINGS
D-C PLATE VOLTAGE
D-C PLATE CURRENT 
PLATE DISSIPATION
GRID DISSIPAT ION

TYPICAL OPERATION (Power input limited to 500 and 1000 watts)'
D-C Plate Voltage 2000 2000 2500 2500 Volts
D-C Plate Current 250 500 200 400 MoO .
Total Bias Voltage -500 - 500 - 525 -550 Volts
Fixed Bias Voltage - - ·-410 - 275 - 300 - 300 Volts
Grid Resistor - 3000 3000 12,500 5000 Ohms
D-C Grid Current 30 75 18 50 Ma .
Peak R-F Grid Input Voltage 615 690 620 715 Volts
Driving Power - 18 52 II 36 Watts
Grid Dissipa tion 3 15 2 9 Watts
Plate Power Input - 500 1000 500 1000 W atts
Plate Dissipation 90 190 75 170 Watts
Plate Powe r Output - 410 810 425 830 Watts
"The fig ures are for co nve nience in obt ai ning a 500 or 1000 W att ce rrie r
input per tube to the modulate d ampl ifier. The output figures do not allow
for c irc uit losses.

TYPICAL OPERATI ON*

D·C Plate Voltage - 1500 2000 2500 Volts
D-C Plate Current 520 525 450 MoO .
Tot a l Bias Voltage - -370 - 500 - 550 Volts
Fixed Bias Voltage - - 160 - 260 -440 Volts
Grid Res istor - 2800 3000 2000 O hms
D-C Grid C urrent 75 80 55 Ma.
Peak R-F G rid Input Voltage 545 695 720 Volts
Driving Power - 41 55 40 W atts
Grid Dlssipaflon 13 15 10 Watts
Plate Power Input 780 1050 1125 Watts
Plate Dissipation 200 200 200 Watts
Power Output - 580 850 925 Watts
" The figures a re for one t ube operating at max imum p la te dissipation as a

plate modulated Class C amplifier. The oulput figures do nol allow for
circuit losses .

Volts
Volts
MoO.
Ma .
Ohms

390 Volts
110 Watt$

340
95

290
87

245
78

~TYPICAL OPERATION, CLASS AB,

D-C Plate Voltage - 1500 2000 2500 3000
D-C Grid Voltage (approx.)* - -118 -170 -230 -290
Zero-Signal D-C Plate Current - 270 200 160 130
Max-Signal D-C Plate Current· 1140 1000 900 800
Effective Load, Plate-to-Plate - 2750 4500 6600 910 0
Peak A-F Grid Input Voltage

(per tube)
Max-Signal Peak Driving Power
Max-S ignal Nominal Driving Power

(approx.) • 39 44 48 55 Watts

Max-Signal Plate Power Output 1100 1400 1650 1800 Watts
' Ad just to give state d zero-signal plale current.

(Effect ive 5-1-49) Copyright, 1949 by Eitel-lvicCuliough, Inc. (Continued on Next Page)
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RADIO FREQUENCY POWER AMPLIFIER
AN D OSCILLATOR

1500 2000 3000 Volts
-250 -300 -400 Volts

665 600 500 Ma.
90 85 80 Ma.

430 480 575 Volts
33 36 40 Watts
II II 8 Watts

1000 1200 I500 Watts
300 300 300 Watts
700 900 1200 Watts

measured tube perf o rman ce , and do not a llow for

TYPICAL OPERATION·
D-C Plate Voltage 
D-C Grid Voltage 
D-C Plate Current 
D-C Grid Current -
Peak R-F Grid Input Voltage 
Driving Power (approx,) -
Grid Dissipation
Plate Power Input -
Plate Dissipation
Plate Power Output 
' The figures show actual
cir cuit losses.

3000 MAX. VOLTS
900 MAX. MA.
300 MAX. WATTS

50 MAX. WATTS

Class-C Telegraphy or FM Telephony
(Key-down conditions, per tube)

MAXIMUM RATINGS
D-C PLATE VOLTAGE -
D-C PLATE CURRENT
PLATE DISSIPATION

~GRID DISSIPATION

~ Indicates change from sheet dated 1· 1·44

GRID CAP

NO.4001C

13
32

BASE NO. 5000B

~
.360~ :g?g

l_ - -m I
~--~l

1 J l 21~ .L _ l)4MIN
2

~
'ON FINISHED TUBE ADD .060 FOR SOLDER

- ----~--- I

~ Ii
'3 I ! !

~ l64MM. 4l MlM I I
I 6f i i

' 4

.249 ± 0 0 2 DIA.
4 PINS -

r
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7
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.I23+.003ir
--- - - - - - ---W-

'
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DRIVING POWER V5. POWER OUTPUT

•
The three charts on thi s page show

the re lationship of plate eff iciency,

power outpu t and grid dr iving power

at plate volta ges of 1500, 2000 an d

3000 volts . These charts show com

bined grid and bias losses only. The

driv ing power and power ou tput fig 

ures do not include c ircu it losses. The

pla te dissipa t ion in watts is indicated

by P p .

Points A, B, and C are ident ical to the

typ ical Class C ope ra t ing condit ions

shown on the fir st page under 1500,

20 00, and 3000 vol ts respectively.

•
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Note:
. Du".' ~onnections for eeeh filament lead are pro

vld:d wl!hln the ?a~e of each 450TH and 450TL (see
basing dlag.ram within the data sheet). Corresponding
s?cket termlna~s ~ust be connected in parallel to pro
vide proper distribution of filament and RF charging
curr~nts. Adequate ventilation or air cooling must be
pro~,ded so that the soals and envelope do not exceed
200 C. under operating conditions.

U 6 H, INC.
:ALIFORNIA

GENERAL CHARACTERISTICS

- 4 pin, No. 5002 B
- RMA type 4AQ

7 .5 volts
12.0 ampe res

38

5.0 p.p.f
8.8 p.p.f
0.8 p.p. f

6650 p.mhos
40 mc

inches
inch es
pound

pou nds

- 12 .625
5.125

1
4

ELECTRICAL

Filament : Thoriated tungsten
Vol tage -
Current -

Am plificat ion Factor (Average) -

Direct Interelec trode Capacitances (Average )
Grid-Plate
Grid- Filame nt
Plate-Fi lam ent -

Tr anscondu ctance ( I b= 500 ma. , Eb=4000, ec= - 45 )
Frequency for Maximum Ratings

MECHANICAL
Base 
Basing
Maximum Overall Dimensions :

Length
Diameter

Ne t weight -
Shipping weight (Average)

AUDIO FREQUENCY POWER AMPLIFIER AND MODULATOR

Class B

T Y P I C AL. O PERATION-2 T UBES MAX. RAT ING

D-C Plate Voltage 3000 4000 5000
Max.-S ignal D-C Plate Cu rren t, per tube " - • • •
Plate Dissipation, per t ube ';' • • •
D-C Grid Voltage (approx. ) -50 -85 -115
Peak A-F Grid Input Voltage 450 470 535
Zero-Signal D-C Plate Current - 200 150 120
Max.-Signal D-C Plate Curren t - 770 675 620
Max.-Signal Driving Power (approx.) - 17 14 10
Effective Load, Plate-to-Plate - 7800 12800 18600
Max.-Signal Plate Power Output 1400 1800 2200
"Avera q ed over any sinusoidal audio frequency cycl e .

6000
600
450

volts
mao

wat ts
volts
volts

mao
mao

wat ts
ohms
watts

RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR
Class-C "'Telegraphy
(Key down conditions without modulation)

TYPICAL. O PERATION-l TU B E MAX. RATING

D-C Plate Vol tage 3000 4000 5000 6000 volts
D-C Plate Current 500 4 50 450 600 mao
D-C Grid Current 95 85 90 125 mao
D-C Grid Voltage -175 -200 - 300 volts
Plate Power Output - 1050 1350 1800 wat ts
Plate Input 1500 1800 2250 watts
Plate Dissipation - 450 450 450 450 watts
Peak R. F. Grid Input Voltage, (approx.) 400 4 10 570 volts
Driving Power, (approx .) 35 35 46 watts
·The above figures show actual measured tube performance. and do not allow fo r variations in circuit losses.

(Eff ect ive 7·1·44) Copyrig ht , 1946 by Eite l-McC ul loug h, Inc.
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DRIVING POWER V5. POWER OUTPUT
5 0

f:h~3000VOLTS
-3 3 3W

4 5 EI M Ae 450T H

LEG EN D

EFF. Eo

40
CURVE .... VOLTS

III
75 -1 75t-

t- 70 - 15 0

~ 35
P 4!)OW

65 -1 2 5
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0
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Cl 25
Z
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0:: 15

~.45ow
e
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•
The three charts on this page show

the relationship of plate efficiency,

power output and grid driving power

at plate voltages of 3000, 4000, and

5000 volts. These charts show com

bined grid and bias losses only. The

driving power and power output fig

ures do not include circuit losses. The

plate d issipation in watts is ind ica ted

by P p .

Points A, 8, and C are identical to the

typical" Class C operat ing condit ions

shown on the first page under 3000,

4000, and 5000 volts respectively.
o 2 60 5 0 0 7..0 1000 1250 15 0 0 1750

•
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GRID CAP
NO. 4007C

PLATE CAP
NO.4003C
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TO PIN NO. 2)

BASE NO. 5002 B
2~-1

GRID --+- ---
(4007 C)

FILAMENT

FILAMENT
(CONNECTED
INTERNALLY
TO PIN NO.4)

REMOVABLE PIN
(SEE NOTE)

410

* ON FINISHED TUBE
ADD .0 60 FOR SOLDER

GJJ
3

_.- ,

I 4

NOTE :-The grid terminal on the new
450TH and TL type tube is now .563"
in diameter. To accommodate existing
equipment which uses the 450TH or
TL tubes with the old style .098" ·gr id
terminal, an adaptor pin is provided.
This adaptor pin, if not needed, may be
removed by unscrewing.

* 17
64 MAX.

.I87± 0 02 DIA.
4 PINS

BASE NO. 5002 B

1.867 MAX.

I-G4 -21569



~ I T ~ L - Me C U L LOU G H, INC.
SAN BRUNO, CALIFORNIA

Special 4 p in , No. 5002B
RMA type 4 A Q

Ve rti ca l, base down or up
Ra d iat io n and air c irc ulation

so that the se al s a nd en ve lope

IS

4.5 jJ.jJ.f
s.a jJ.jJ.f

O.S jJ.jJ.f

jJ.mhos

40-Mc.

5000

The Eimac 450TL is a m ed ium-m u power t riode having a maximum plate dissipation ra t ing of
45 0 wa t ts , and is intended for use as an amplifier, oscillator and modulator. It can be used at its
maximum ra t ing s at frequencies a s high a s 40-Mc.

Cooling of the 450TL is accomplished by radiation f rom t he pl ate, which o pe ra t es at a visible
red color at maxim um dissipatio n, and by means of air circu lation a round the envelope.

GENERAL CHARACTERISTICS
~ ELECTRICAL

Filament : Thoriated t ungst e n
Voltage 7.5 volts
Current 12.0 amperes

Note: Dual connections for each f ila ment lead are provided within the base of the tube (see
ba sing diagram). Corresponding socket termina ls must be c o nnected in para lle l t o pr ov ide pr oper
d istribution of filame nt a nd R-F charging currents.

Amplification Factor (Average)
Direct Int e re le ct ro d e Ca pacitances (Average)

Grid-Pla t e
Grid-Fila ment
Plate-Filament

Tr,' nsco nd ueta nce (i b=500ma, Eb =4000v , e ,= - 75v. )

Frequency fo r " M a xim ~m Ratings

~ MECHAN ICAL
Ba se
Basi ng
M o unti ng
C o o ling

Note : A d e q uate ve nt ilation or a ir co o ling mu st b e provided
d o not exce ed 200'C un d e r operating condi tions.

Socket Johnson Type N o . 211 or National Type N o . XM50 or e q uiva le nt .

Re c ommended Heat Dissi pating C o nne cto rs:
Plate Eimac HR-S
G rid Eimac HR-S

N ote : The g r id t e rmina l of the 45 0TL is no w .5bO" in d iameter. To accommoda t e existi ng e q uip me nt designed for t he older st yle
450T L ha ving .09S " d ia met er grid termi n a ls, a n a d a pt e r pin is provid ed with f he newer tubes. This adapter pi n is th re aded so t hat it ma y be
rem oved fr o m the g rid te rmina l of t he tu be. The small g rid t ermi na l, if used , requires an HR-4 heat di ssipating connecto r. (See outline
dra wing .)

Maximum O ver all Dime nsio ns :
Le ngth
Diamet e r

N et we ig ht
Shipping we ig ht (Ave ra ge)

12.b25 inche s
5. 125 inches

1.3 pounds
s.s pounds

6000 MAX. VOLTS

600 MAX. MA.
450 MAX. WATTS

~ AUDIO FREQUENCY POW ER AM PLIFIER
AND MODULATOR
Cla ss A Rt' (Sinuso idal wave, two tubes unless othe rwise spe ci fie d )
MAXIMUM RATI NGS
D·C PLATE VOLTAG E 
MAX-SIGNAL D-C PLATE C URRENT

PER TUBE -
PLATE DISSIPATION, PER TUBE ·

TYPICAL OPERATION-2 TUBES
D·C Plate Voltage 3000
D-C Grid Voltage (approx.) · - - 11 0
Zero-Signal D-C Plate Current - 200
Max.Signa l D-C Plate Curr ent 770
Effective Load. Plete-tc -Plete 7700
Peak A· F Gri d Input Voltage (p er tube) 325
Ma x-Signal Peak Driv ing Power 40
Ma x-Sig nal Nominal Driving Power (approx.) 20
Max-Signa l Plate Power Output 1400
"Ad just to g ive sta ted ze ro-sign a l plat e c urrent.

4000 5000
- 175 - 240

150 120
675 620

12,BOO 18,500
365 430
33 56
17 28

1800 2200

Volts
Volts
Me •
Ma .
Ohm s
Volts
Wat ts
Watts
Wa tts

Cless-C Telegraphy or FM Teleph ony (Key-do wn conditions, per . tube) .

~ RADIO FREQUENCY POWER AM PLIFIER
AND OSCILLATOR

MAXIMUM RATINGS

D·C PLATE VOLTAGE
D-C PLATE CURRENT
PLATE DISSIPATION
GRID DISSIPATI ON

6000 MAX. VOLTS
600 MAX. MA.
450 MAX. WATTS
65 MAX. WATTS

TYPICAL OPERATON. PER TUBE·
D·C Plate Voltage
D-C Grid Voltage
D·C Plate Curr ent
D~C G rid Current
Peak R-F G rid Inp ut Voltage
Driving Power (approx.)
Grid Dissipation -
Plate Power Inpu t
Plate Dissi pati on -
Plate Powe r Output
"" The figur es show actual meas ured tub e
circuit losses.

3000
- 275

500
65

640
38
20

1500
450

1050
performance

4000 5000
-400 - 500

450 450
53 54

740 870
35 42
13 15

1800 2250
450 450

1350 1800
and do not

Volts
Volts
Ma.
Me .
Volts
Watts
Wa tts
Watts
Watts
Watts
allow for

Cla ss·C Telephony (Carrier conditio ns, pe r tube )

~ PLATE MODULATED RADIO FREQUENCY
AMPLIFIER

MAXIMUM RATINGS

D-C PLATE VOLTAGE

D-C PLATE CURRENT

PLATE DISSIPATION

!;R ID DISSIPATION

~ Ind icates change f rom sheet da ted 9- 1-44.

4500 MAX. VOLTS

500 MAX. MA.

300 MAX. WATTS

65 MAX. WATTS

TYPICAL OPERATION , PER TUBE·
D-C Plate Voltage 3000 4000 4500 Volts
D-C Plate Current 380 340 345 Ma.
Tota l Bias Voltage -400 -500 -550 Volts
Fixed Bias Voltage -200 -250 - 275 Volts
Grid Resisto r 5000 7000 7500 Ohms
D·C G rid Curre nt 40 36 36 Ma.
Peak R·F Gr id Input Voltage 700 790 850 Volts
Driving Power 28 29 31 Watts
Gri d Dissipation - 12 II II Watts
Plate Power Input 1150 1360 1550 Watts
Plate Dissipation 300 300 300 Watts
Plate Power O utput 850 1060 1250 Watts
"Ihe fig ures are for one tub e operati ng at ma ximum plate dissipation as a
~sas:~ . modulated C less-C amplifier. The output figu res do not allow for ci rcuit

(Effec tive 10-1-49) Cop yright 1949 by Eitel. McC ulloug h, Inc.



MECHANICAL

Mounting- The 450TL must be mounted vertically, base
up or base do wn. Flexi bl e connecting straps should be pro
vided fr om t he grid and plate terminals to t he external
grid and plate circuits. The tube must be protected from
severe vibration and shock.

Cooling- Provision should be made for ample circulation
of air around the 450TL . In the even t that the design of
the equipment r est r ict s natural circulation, the use of a
small fan or centrifugal blower to provide addit ional cool
ing for the tube will aid in obtaining maximum t ube life.
Special heat-d issipating connectors (Ei mac HR -8l a re
available for use on the plate and grid t erm inals. These
connectors help to prolong tube life by r educing t he
temperature of the seals.

ELECTRICAL

Filament Voltage-For maximum tube life the filament
voltage, as measured directly at the filament pins, should
be the r ated value of 7.5 volt s. Unavoidable variations in
filament voltage must be kept w it h in the range from 7.0 3
to 7.88 volts. All four socket t erminals should be used ,
putting two in parallel for ea ch filament connection.

Bias Voltage-Although t here is no maximum limit on
the bias voltage which m ay be used on the 450TL, there
is little advantage in using bias volt ages in excess of
those given under "Typical Ope r at ion ," except in certain
very specialized applications. Where bias is obtained by
a grid leak, suit able protective m eans must be provided
to prevent excessive plate dissipation in t he event of
loss of excitation.

Grid Dissipation-The power di ss ipated by the grid of
t he 450TL mu st not exceed 65 watts. Grid dissipation
may be ca lculated from the following expression:

Pj{=eClnrJc

where Pg=Grid dissipation
eemp = Peak positive grid volt a ge, and
I. = D-c grid current .

e . m p may be measured by means of a suitable pe ak
vo lt meter connected between fil ament and grid.' In
e qu ipm en t in which the plate loading varies widely, such
as oscillators used for radio-frequency heating, care
should be taken to make ce r t a in that the grid dissipation
does not exceed the maximum rating under an y
co nditions of loa di ng.

Plate Voltage-Except in very special applications, the
plate supply voltage for the 450TL should not exc ee d
6000 volts. In most cases there is little advantage in
using plate-supply voltages higher than those giv en
under "Typical Operation" for the power output desired.

Plat e Dissipation-Under no rmal operating conditions,
the power dissipated by the plate of the 450TL should
not be allowed to exce ed 450 watts . At t h is dissipation
the brightness tempera ture of the plate will appear a
red-orange in color. The va lue of this color is somewhat
a ffected by light from the filament as well a s from
external sources. Plate dissip ation in exc ess of the
maximum rating is perm issible for short periods of time,
such as during tuning procedures .

1 Fo r suita b le pea k v.f.v. m , c ircu its see for inst a nc e "Vac uum Tub e
Ra t ings, " Eimac News, J a nuar y, 1945. This ' a rt icle is a va'ilable in reprin t
fo rm on req uest.

.8 7 5

NOT E:-The g rid terminal on t he new
450TH and TL ty pe t ube is no w .563"
in d iameter. To accommodate existing
equipment which uses the 4 50T H or
TL tubes wit h the old style .098" g rid
termina l, an adaptor pin is provided .
This adaptor pin, if no t needed, may be
removed by unscrewing.

P
F F,a
F F

4AQ

FILAMENT

FILAMENT
.18n.0 0 2 DIA.

4 PINS
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2.81MAX.
1.93 MIN.
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DRIVING POWER vs. POWER OUTPUT

•
50

~b-3000VOLTS
45 EIMAC 450TL

LEGEND
EFF.

POWER OUTPUT-WATTS

The three charts on t his page sho w

the relationship of plate efficiency,

power outpu t and grid d riving power

at pla te voltages of 3000, 4000, and

5000 volts. These c ha rts show com

bined grid and bias losses only . T he

driving power and power output fig 

ures do not include circu it losses. The

plate dissipation in watts is indicated

by P p -

Points A, 8, an d C are identi cal to the

typical Cla ss C operating co nd it ions

shown on the first page under 300 0,

4000, and 5000 volts respectively.
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750lL
~ I T ~ L - Me C U L LOU G~, INC.

SAN BRUNO. CALIFORNIA

MEDIUM-MU TRIODE
•

MODULATOR

OSCILLATOR
AMPLIFIER

GENERAL CHARACTERISTICS

15

volts
amperes

5.8 p.p.f
8 .5 p.p.f
1.2 p.p.f

3500 p.mhos
4 0 mc

17.0 inch es
7 .125 inches

2 .75 pounds
8 .0 pounds

7.5
21.0

MECHANICAL
Base - Spe c ial 4 pin, (F its Johnson No . 2 14 Socke t , or equal ) No. 5003 8
Basing RMA type 4 BD
Ma ximu nl Overal l Dime nsions :

Leng th
Diameter

Net weight -
Shi ppi ng weight (Ave rag e)

ELECTRICAL

Filame nt : Thori ated tungsten
Vo ltage -
Cur re n t -

Ampl ification Factor (Average) -

Direct Interelectrode Capaci tances (Av erage)
Gr id-P late
Gr id-F ilament
Plate -Filam ent -

Tr an scondu ctance (1 ,,=1 .0 amp ., E,,=5000, e,.= -100 )
Frequency fo r Max imum Rat ings

AUDIO FREQUENCY POWER AMPLIFIER AND MODULATOR

Class B
T YP I CAL OPERATION-2 TUBES MAX . RATING

D-C Plate Voltage 400 0 5000 6000
Ma x.-Signal D-C Plate Cur re n t, pe r t ube" - • • •
Plate Diss ipa t ion , pe r tube ':' • • •
D-C Grid Vo ltage (approx. ) - 20 0 -285 - 350
Peak A- F Grid Inpu t Vol tage 910 1060 1200
Zero-Signal D-C Pla te Cu rren t - .250 .200 .166
Max .-Signa l D-C Plate Current - .9 50 .860 .834
Max .-Sign a l Driving Powe r (approx .! - 24 23 30
Effecti ve Load , Pla te- to-P la te - 827 0 12300 16300
Max .-Sign a l Plate Power Output 2300 2800 3500
- Averag e d over a ny sinusoi dal audi o fre que ncy cycl e .

10000
1000
7 50

volts
mao

watts
volts
volts

amps.
amps.
watts
ohms
watts

RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR

Class-C "Telegraphy
( Key do wn cond ition s wit hout modul at ion)

TYPI CAL OPER A TION-l T UBE MAX. RATIN G

D-C Plate Vo ltag e - 3000 4000 5000 6000 10000 volts
D-C Pla te Cu rrent - 713 625 600 625 1000 ma o
D-C Grid Current 95 69 67 78 125 ma o
D-C Grid Vol tage - - 350 -450 - 550 - 700 volts
Plate Power Outpu t - - 1390 1750 2250 3000 watts
Plate Inpu t - 2 140 2500 3000 3750 watts
Plate Dissipat ion - - 750 750 750 750 750 watts
Pea k R. F. Gr id Inpu t Vol tag e, (a pp rox. ) - - 860 900 1000 1120 volts
Dr ivinq Power, Iapprox. ) 74 53 61 93 watts
"The above figur es sho w actu al measured tube pe rfo rma nce, lind do not allow fo r variat io ns in circu it losses.

( Eff ecti ve 5-15-44) Co pyrigh t . 1946 by Eit el -M cC ull oug h, Inc.
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DRIVING POWER vs. POWER OUTPUT

•
The three cha rts on th is page sho w

th e rel a t ionsh ip of plate effi cienc y,

powe r outpu t and g rid d riving power

a t pla te voltages of 4000, 5QOO, an d

6000 vo lts. These cha rts show com

bined gr id and b ias losses only. The

d riving power an d power output fig 

ur es do not include c ircuit losses. The

pla te dissipation in watts is indicated

by P p .
Points A, S, and C are identica l to the

typical Cla ss C operating cond itions

sho wn on the first page under 400 0,

5000, and 6000 volts re spectively.
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~ I T ~ L - Me C U L LOU G H, INC.
SAN BRUNO. CALIFORNIA

GENERAL CHARACTERISTICS

4 -pin with tubing for forced air No . 5004B
RMA type 4AQ

12 .625 inches
5.125 inches

1.25 pounds
6 .25 pounds

5 .1 jJ-jJ-f
9.3 jJ-jJ-f

0.5 jJ-jJ-f

9050 jJ-mhos
50 mc

35

volts
amperes

7.5
17.0

ELECTRICAL
Filam ent: Thoriated tungsten

Voltage -
Current -

Amplificati on Factor (Average) -

Direct Interelectrode Capacitances (Average)
Grid -Plate
Grid- Filament
Plate-Filament

Transconductance (1 1,=7 50 ma .• Eb=6000, e,,=-62)
Frequency for Maximum Ratings

M ECHANICAL
Base 
Basing
Ma ximum Overall Dimensions:

Length
Diameter

t'-let weight -
Shipping weight (Average)

AUD IO FREQUENCY POWER AMPLIFIER AND MODULATOR

Class B
TYPICAL OPERATION-2 T U B ES MAX . RATI N G

D-C Plate Vo ltage 4000 5000 6000
Ma x.-Signal D-C Pla te Curren t. pe r tube " - • • •
Plate Diss ipation, per tube ':' • • •
D-C Grid Voltage (approx. ) -70 -105 -135
Peak A-F Grid Inpu t Voltage 490 530 600
Zero-Sig nal D-C Plate Curren t - .300 .240 .200
Ma x.-Signal D-C Plate Cu rrent - 1.25 1.1 4 1.1 1
Ma x.-Signal Driv ing Power (approx . ) - 28 31 35
Effect ive Load . Plate-to-Plate - 6350 9250 12200
Max .-Signal Plate Power Output 3000 3700 4600
*Ave rag ed over a ny sinusoidal audi o frequency cycl e .

7500
750

1000

volts
mao

watts
volts
volts

amps.
amps.
watts
ohms
watts

RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR
Class-C ':'Teleg raphy
(K ey down cond itions without modulati on)

TYPI CAL OPER A TION-l T UB E MAX. RAT! NG

D-C Plate Voltag e 3000 4000 5000 6000 7500 volts
D-C Plate Cur rent 750 7 13 667 667 750 ma o
D-C Grid Cu rrent 90 100 87 110 125 ma o
D-C Grid Vol tage -150 -150 - 225 - 350 volts
Plate Power Outpu t - 1350 1850 2333 3000 watts
Plate Input 2250 2850 3333 4000 watts
Plate Dissip a t ion - 900 1000 1000 1000 1000 watts
Peak R. F. Grid Inp u t Voltage, (approx. ) - 350 365 420 610 volts
Driving Power, Iapprox. ) 30 33 33 60 watts
"The above fig ures show actual mea sured tube pe rfo rmence , and do not al low fo r variat io ns in circ uit losses.

( Effe cti ve 5· 15·44 ) C opyr ig ht . 1946 by Eit el -Mc C ullo uqh , Inc .
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DRIVING POWER V5. POWER OUTPUT

•
The th ree charts on this page show

the rel at ionsh ip of pla te efficiency,

powe r ou tput and grid d riving powe r

at plate vol tages of 4000, 5000 and

6000 volts . These c harts show com

bined g rid and bias losses onl y. The

dr iving power and power output fig 

ures do not include circu it losse s. The

plate dissipation in watts is ind icated

by Pp.
Points A, B, and C are identical to the

typical C lass C operating conditions

shown on the first page under 4000,

5000, and 6000 volts respectively.
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* ON FINISHED TUBE ADD .0 60 FOR SOLDER

.187±.002 DIA.
4 PINS

Forced a ir coo ling on the sea is of th e Eima c 1000T, 1500T, a nd 2000T
is recommended when tub es are ope rat ed under maximum conditions.
We suggest t he Roots Connersville blo wer unit No . 22. This blower
whe n dri ven by a '/. H. P. motor at 1160 r.p .m. wil l d eli ve r 13 cubic
feet of air per mi nute at I pou nd pressure .

Each tub e seal requ ir es approximately 2 cubic feet per minute, there
for e, one of these No . 22 blo wers should ha nd le an y two of t he
ab ove tubes. •

W e wo uld suggest the o utlet ma nifo ld , whic h is I inch in d ia meter .
be kep t to t he shor test possibl e lengt h- under 9 feet. It is a lso su q 
g est ed 'Is inc h 0 .0. co pper tubing b e used from th e o utlet ma nifo ld
to fee d air to the various sea ls. It will be necessary to use an insulating
type of tubing to ac tuall y con nect to the tubes the mse lves . This tub ing
sho uld ha ve a n 1.0 . of 5 / i6 inch.

Roots Connersville 's pl ant is in Conners vill e , Indi ana , with off ices in
most o f the large citi es.

Bulbs must be co oled wit h air e q uiva le nt to that supp lied by stan d ard 8"
e le ct ric fan 12" from b ulb.

1· 0 6·21728



1 5 00'
~ I T ~ L - M C C U L LOU G H, INC.

S A N BRUNO , CALIFORNIA

MEDIUM-MU TRIODE

•
·M ODULATOR

OSCILLATOR

AMPLIFIER

The Eimac 150 0 T is a medium-m u, h igh-vac uu m tra nsmittin g triode intended for amplifier, oscil
lator and modulator service . It has a m a xim u m p late dissipa tion rati ng of 15 00 watts . C o ol ing of the
1500T is accomp lished by rad iation f rom the p late , wh ich ope rates at a v isib ly red temperature a t
maximum dissipation , an d b y mea ns of force d air c irc ulation around t he envel ope an d at the sea ls.

GEN ERAL CHARACTERISTICS
ELECTRICAL

Fi la men t : Thor iated tungsten
Voltage -
Current -

Amp lification Factor (Average) -

Direct Intere lectrode Capacitances (Averaged
Grid- Plate
Grid - Filament
Plate-Filament -

Transconductance (ib = 1.2 5 amp., Eb = 6000 v., Ec = -155 v. )

7.5 , volts
- 24 .0 amperes

24

7 .2 flfLfd.
9 .9 fLfL fd.
1.5 fLfL f d.

10,000 fLmhos

MECHAN ICAL
Base
Basing
Cooling

Maximum Overall Dimensions :
Length
Diameter

Net Weight
Shipping Weight (Average)

- Spec ial 4 -pin, No. 5005B
RMA type 4BD

Radiation and fo rced air

17 .0 inches
7 .125 inches

-, 3.5 pounds
8.5 pounds

RA DI O FREQUENCY POWER A MPLIF IE R A N D OSCILLATOR A U DIO FREQUENCY PO WE R AM PLI F IER A ND MODULATOR

C lass-C Tel egraphy [Key-d own co nd it ions, I tube) Class-B (Sinuso idal wave, two tubes unle ss otherwise spe cified )

M AXIMUM R ATING S
D-C PLATE VOLTAG E
D·C PLATE CUR RENT
PLATE DISSIPATIO N
GR ID DISSIPATIO N

(Fr eque ncies be low 40 Me.)

- . 8000 MAX. VO LTS
1.25 MAX. AM PS.
1500 MAX. WA TTS
125 MAX. W ATTS

MAX IMUM RATINGS
D-C PLATE VOLTAGE •
MAX-SIG NAL D-C PLATE CURRE NT. PER TU8E
PLATE DISSIPATIO N. PER TU8E -
GRID DISSIPATIO N. PER TUBE

~ BOOO MAX. VO LTS
1.25 MAX. AM PS.
1500 MAX. WA TTS
125 MAX. W ATTS

TYP ICA L OPER ATIO N

D-C Plat e Volt a ge - 4000 5000 6000 vo lts
D-C G rid Volta ge (appro x.) -95 - 145 - 190 volts
Ze ro-Sig na l D·C Plate Cu rr ent 500 400 330 rna .
Mex-Siq ne ! D-C Pla te C urrent 1.88 1.72 1.65 a mps .
Effec tive Loa d, Pla te -to-Pl a te 4150 6150 8200 ohms
Peak A-F Grid Input Volt age ( per t ube ) • 485 535 570 vo lts
Max-Sig nal Avg . Driving Power (a p p rox. ) 95 105 11 5 watts
Ma x-Sign a l Plate Dissi pation ) 500 1500 1450 watts
Ma x.Sig na l Plate Power O ut pu t - 4500 5600 7000 wa tts

vo lts
vol ts
am ps .
rna.
watts
vo lts
wa tt s
watts
watts
wat fs

7000
- 500
.860

11 0
30

885
85

6000
1500
4500

(Fre quencie s be low 40 Me .)

5000 6000
-]75 -600

1.00 1.00
150 165
59 61

850 11 00
115 160

5000 6000
1500 1500
]500 4500

T YPIC AL OPE RATIO N

D·C Pla te Voltage
D-C Gr id Volta ge -
D-C Plate Curre nt -
D·C Gr id C urr e nt -
Grid Dissi pat ion -
Peak R-F G rid Inp ut Vol t age (a p pr ox. )
Drivi ng Power (a p pr ox. )
Pla te Power In put -
Plate Dissi pation -
Plat e Power Output

( Effe cti ve 5· 1.46 ) Copyright, 1946 by Eitel -McCull ou q h, Inc . ~ Indi ca tes change fro m sheet d a ted 7· 1-44.



APPLICATION

Ii
I MECHANICAL

Mounting-The 1500T must be mounted vertically, base
up or base down. Flexible connecting straps should be
provided between the grid and plate terminals and the
external grid and plate circuits. The tube must be pro
tected from severe vibration and shock. .
Cooling-The envelope and seals of t h e 1500T require
artificial cooling. An ordinary 8- or 10 -inch fan located
one foot from the tube will provide sufficient air for cool
ing the envelope. The air should be directed at the tube
in a manner which will allow the most uniform cooling of
the envelope. The grid and plate seals each require a
minimum flow. of two cubic feet of air per minute. The
a ir for the grid seal is fed through the grid connector. A
special connector (Eimac HR -9) is available for this pur
pose. A special heat-dissipating connector (Eimac HR-8) is
also available for use on the plate terminal. A minimum
flow of two cubic feet of a ir per minute must likewise be
supplied to the filament seals through the hole at the
center of the base. Suitable electrical interlocks should be
provided to remove the plate and filament voltages in the
ev ent that the supply of cooling air is interrupted.

ELE CTRICAL
Filament Voltage- The filament voltage, as measured di 
rectly at the filament pins, should be between 7.125 and
7.875 volts.
Bias Voltage--Alt h ou gh there is no maximum limit on the
bias voltage which may be used on the 1500T, there is
little advantage in using bias voltages in excess of those
given under "Typical Operation," except in certain very
specialized applications. Where bias is obtained by a grid

leak, suitable protective means must be provided to pre
vent excessive plate dissipation in the event of loss of
excitation.
Plate Volta ge--The plate supply voltage for the 1500T
should not exceed 8000 volts. In most cases there is little
advantage in using plate-supply voltages higher than those
given under "Typical Operation" for the power output
desired.
Gr id Dissipation-The power dissipated by the , grid of
the 1500T must not exceed 125 watts. Grid dissipation
may be ca lcu la t e d from the following ex pression :

Pg=ecmpIc
where P. =Grid dissipation,

ecmp = Peak positive grid voltage, and
I, = D-c grid current.

e ,."". may be measured by means of a suitable peak
voltmeter connected between filament and grid.' In
equipment in which the plate loading vari es widely. such
as oscillators used for radio-frequency heating, care
should 'be taken to make certain that the grid dissipation
does not exceed the maximum rating under any con d i
tion of loading.
Pla te Dissipation-Under normal operating conditions,
the power dissipated by the plate of the 1500T should not
be allowed to exceed 1500 watts. Plate dissipation in ex
cess of the maximum rating is permissible for short
periods of time, such as during tuning procedures.
- I

1 For suitabl e pea k v. t. v. m , Ic irc uit s see , for instanc e , " Vac uum Tub e
Ratings ," Eimac News, Janua ry, 1945. This art icl e is ava ilab le in repr int
f o rm on req uest. I /
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DRIVING POWER vs. POWER OUTPUT

•
The three charts on t h is page show

the relationship of plate efficiency,

power output and grid driving power

at plate voltages of 5000, 6000, and

7000 volts. These charts show com

bined gr id and b ias losses only. The

driving power and power output f ig

ures do not include circuit losses; The '

plate dissipat ion in watts is indicated

by P p -

Points A, B, and C are iden t ical to t he

typica l Class C operat ing condi t ions

shown on t he first page under 5000,

6000, and 7000 volts respectively.

•
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S N BRUNO , CALIFORNIA

The 2000T is a m e di u m - m u , h igh-vacuum transmitting triode in tended for amplifier, oscillator and
m o d u la t o r service . It has a ma ximum plate d issipa tion rating of 2000 watts . Cooling of the 2000T is
accompl ished by rad iatio n f rom th e plate, w hi c h operates at a visibly r e d t e m pe rat ur e a t ma ximum
dissipation, and by m ean s of f o r c e d air c irc u la t io n around th e envelope and at t h e seals.

Spec ial 4-pin, No . 5006B
RMA type 4BD

Radiation and fo rced a ir

~IT~L- • e ut,

GENERAL CHARACTERISTICS

ELECTRICAL
Filament : Thoriated tungsten

Voltage
Current

Amplification Factor (Aver age ) -

Direct Interelectrode Capacitances (Average)
Grid-Plate
Grid - Filament
Pla te-Filamen t

Tran sconducta nce (ib =1.75 amp., Eb = 6000 v., Ec = -95 v. I

MECHANICAL
Base
Bas ing
Cooling
Max imum Overall Dimensions :

Length
Diameter

Net we ight
Shipping weigh t (Average )

10.0 vol ts
- 25.0 amperes

23

8.5 p.p.fd .
- 12 .7 p.p.fd .

1.7 p.p.fd .

11,0 00 Itmhos

2 0 00'
MEDI UM-MU TRIODE

•
MODULATOR

OSCI LLATOR

AMPLIFIER

17 .75 inches
8 .125 inches

3 .5 pounds
8.5 pounds

RA D IO FREQUENCY POWER AM PLIF I ER AND O SC ILL A TO R

Class-C Telegraphy (Ke y-down conditi on s, I t ube )

A U DI O FR EQ U EN CY POWE R A M PLI FIE R A N D MODULATO R

C la ss-B (Sinusoidal wave , tw o tube s unl ess otlier wise sp ecified)

MAX IMUM RA TIN GS

D·C PLATE VOLTAGE
D·C PLATE CURRENT
PLATE DISSIP ATIO N
GRID DISSI PATION

( Frequ en ci es below 40 Mc .)

- ~8000 MAX. VOLTS
1.75 MAX . AMPS .
2000 MAX. WA TTS

150 MAX. W ATTS

M AXIM UM RA TING S

D-C PLATE VOLTAGE
MAX-SIGNAL D·C PLATE CURRE NT, PER TUBE
PLATE DISSIP ATION, PER TU8E -
GRID DISSIPATION , PER TUBE

- ~8ooo MAX. VOLTS
1.75 MAX. A M PS.

2000 MAX. WATTS
150 MAX. WATTS

T YPICAL OPERATIO N (Freq uencie s bel o w 40 Mc . )

D-C Pla te Voltag e 5000 6000 7000 volts

D-C Grid Voltage -350 -SOO -600 volts

D-C Plate Current 1.35 1.35 1.15 amps
D-C Grid Current 175 165 120 ma o
Gr id Dissipation 79 78 43 wa tt s

Peak R-F G rid Input Vo lt a g e (approx.) 900 1050 1060 vo lts
Driving ' Power , {approx.} 140 160 115 watts
Pla te Power Inp ut 6670 8000 8000 wat ts
Plate Dissipation 2000 2000 2000 watts
Plate Power Output 4670 6000 6000 watts

[ Ef fecti ve 4·1 .46 ) C o p yrig ht , 1946 by Eitel . McC ullo ug h, Inc.

T YPICA L OPERATIO N

D-C Plate Voltage 5000 6000 7000 vo lts
D-C G rid Voltage -180 -230 -290 vo lts
Zero -Sig nal D-C Plate Curren t 480 400 350 mao
Max -Signal D-C Pla te Current 2.00 1.8B I.B6 amps .
Effective Load, Pla t e-to- Pla te 4900 6650 8500 ohms
Peak A-F G rid Input Voltage (per t ube ) 470 525 590 vo lts
Max-Sig na l Avg. Driving Power (approx.) 50 60 75 watt s
Ma x-Sig na l Pea k Driving Power 178 184 212 watts
Max -Sig na l Pla te Dissipation (per t ub e ) • 2000 1875 2000 wa tts
Ma x-Signal Pla te Power Output 6000 7500 9000 watts

IIJ.lnd ica tes chang e from sheet d ated b-IS ·44



APPLICATION

MECHANICAL
Mounting-The 2000T m ust be mounted vertically, base
up or base down. Flexible connecting straps should be
provided between the grid and plate terminals and the
external grid and plate circu its. The tube m ust be pro
tected from severe vibration and shock.
Cooling-The envelope and seals of t he 2000T require
art ificial cooling. An ordinary 8- or lO-inch fan located
one foot from the tube will provide sufficient air for cool
ing the envelope. The air should be directed a t t h e tube in
a manner which will allow the most uniform coolin g of
the envelope. The grid a n d plate seals each require a
minimum flow of two cubic feet of air pe r minute. The
air for the grid seal is fed through the grid connector. A
sp ecial connector (Eimac HR -9) is available for this pur
pose . A special heat-dissipating con nector (Eirnac HR-8 ) is
also available fo r use on th e pla t e terminal. A minimum
flow of two cubic feet of air per minute must lik ew ise be
su pplied to the filament seals through the hol e a t the
center of the base. Suitable elect r ica l interlocks should be
provided to r emove the plate and filament voltages in the
even t that the supply of cooling air is interrupted .

ELECTRICAL
Filament Voltage-The filament voltag e , as m easured
directly at the fila men t pins, should be between 9.5 and
10 .5 volts.
Bias Voltage-Although there is no m aximum limit on
the bias vo lt age which may be us ed on the 2000T there is
little ad van t age in using bias voltages in ex cess of those
given under "Ty pical Op eration," except in cer tain ve r y
specialized a pplications. Where bi as is obtai n ed by a grid
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leak , suitable protective means must be provid ed to pre
vent exc essive plate d issipation in the event of loss of
excitation.
Plate Voltage-Th e plat e su pply voltage for the 2000T
should not exceed 8000 vo lts. In most cases there is li t tl e
advantage in using plate-supply voltages higher than
those given under "Typical Op eration" for the pow er
output desired.
Grid Dissipation-The po wer dissipated by t h e gr id of the
2000T must not exceed 150 watts . Grid dissipation may be
ca lcu la ted from the following expression:

p~ = e (.m pI c
where P, = Grid dissipation,

e,mp= Peak positive gr id voltage, and
I, = D-c grid curren t .

e ,mp may be m easured by m eans of a sui table pea k volt
m eter co nn ected between filament and gr id . ' In equ ip
m ent in which the plate loadin g va ries widely , such as
oscillators used for radio-frequency heating, ca re shou ld
be taken to make certain that t h e gr id dissipation do es
not exceed the maxim um rating under a ny con diti on of
loading.
Plate Dissipation-Under n or mal operating co nd it ions,
the power dissipated by the plate of the 2000T should
not be a llow ed t o exceed 2000 wa t ts . Plate dissipation in
excess of the maximum r ating is permissible fo r short
periods of t ime, such as during tuning pr ocedures.

t For suitc b !e peak v.f .v.m , ci rc uits se e , lo r i nstonce , "Ya cu c m I u b e
Rc ti nqs. " Eim ac Ne ws, Janu ary. 1945 . This arti c le is avaitc b !e in re p r int
fo rm o n r equ est .
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The th ree cha rts on this page show
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7000 volts. These cha rts show com

bined gr id and bias losses only. The
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plate dissipation in watts is ind ica ted
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The Eimac 3X2500A3 is a medium-mu , for ced-al r co o led, external-anod e transmitti ng triod e with a maxi
mum plate d issip ation rati ng of 2500 wat ts . Relatively high po wer-o utput as a n amplifier, oscillato r or modulator
may be obta ined from this tube at low plate voltages . A single tube will deliver a radio-frequency out put of
7500 watts at 4000 plate volts at frequencies up to 110 Me., as well as at lower frequencies.

The tube has a rug ge d , lo w-ind uctance cyl indrica l filame nt·ste m structur e , which re adily becomes part of
a lin ea r fila ment tan k ci rcuit fo r V.H. F. op eration . The gr id pro vides t ho ro ug h shie ld ing between the input and
ou tpu t ci rcuits for ground ed g rid a pplicati o ns, and is conveniently te rminate d in a ring between the pla te and
filame nt te rminal s. As a result of the use of unique grid and fila me nt te rmina l a rra ng eme nts, it is possibl e to
insta ll or remove the 3X2500A3 without the aid of tools.

The approved Fed eral Communications Commission rat ing for the 3X2500A3 as a plate modul at ed a mplifi er
is 5000 watts of carrier power .

SAN BRUNO, CALIFORNIA

GENERA L CHARACT ERIST ICS
ELECT RICAL

Fila men t : Thoriated t ungste n
Volta ge •

C urrent -
Maximu m allowable st a rt ing current

Amplification Factor (Average)

Direct Interelectrode Capacitances (Ave rag e )

Grid·Plate

Grid-Filam e nt
Plate-Filament

Tra nscondu ct a nce (1,=830 ma .. E.= 3000 v.)

Frequency for Ma ximum Ratings

MECHANICAL

7.5 volts

5 1 amperes

100 am peres

20

20 p.p.f
36 p.p.f
1.2 p.p.f

20,000 umhos

75 Me.

see dra wing
Vertical , base down or up.

Base

Mounting

Maximum Ov erall Dimensions:

Length 9.0 inch es

Diameter 4.156 inches

Net Weight - 6.25 pounds
Shipping Weight (Average) 17 pounds

COOLING Forced Air

A minimu m flow of 120 cubic feet of air per minute must be pa ssed through the anod e cooler. The pressur e drop across the
cool er at thi s flow equals 1.0 inch of water. A minimum air-flow of 6 cubic feet per minute must also be directed toward
th e filament-stem structure, between the inn er and out er filam ent conductors. Cooling a ir in the above quantities must be
supplied to both anod e cooler and filam ent seals be fore applying filament voltage and should be continued for five minu tes
after th e filament po wer is removed. Anod e-cooler core, grid and filam ent seal temperatures must not exceed 150· C .

These figure s are for a n a mbie nt temperature of 20 · C at sea level and do not include duct or filter losses.

RADIO FREQUENCY POWER AMPLIFIER
OR OSCILLATOR

~ RADIO FREQUENCY POWER AMPLIFIER
Grounded-Grid C ircuit

(C on ve ntional Neutr al ize d Amplifier-Frequencies be lo w 75 Me .)

6000 MAX. VOLTS
2.5 MAX. AMPS

2500 MAX. WATTS
150 MAX. 0 C
150 MAX. WATTS

C lass-C FM Tele p hony

Volts

Volts

Amps

Ma .
Watts

Watts

4000 MAX. VOLTS

2.0 MAX. AMPS

200 MAX. MA.

2500 MAX. W ATIS
150 MAX. 0 C

150 MAX. WATTS

- 3700 4000

- - 450 -500

1.8 1.85

190 190
1600 1900

6850 7500

TYPICAL OPERATION ( 110 Me., per tube)
D-C Plate Volt ag e

D-C Grid Voltag e

D-C Plate Current

D-C Grid Current
Driving Power (approx.)

Useful Power Output

MAXIMUM RATINGS (Freq uencies between 85 and 110 Me.)

D-C PLATE VOLTAGE

D-C PLATE CURRENT
D-C GRID CURRENT*

PLATE: DISSIPATION

PLATE COOLER CORE TEMPERATURE
GRID DISSIPATlON *
' See a pplica tio n no tes.Volt s

Amps
Volts
Ma.
Volts
Watts
Watts
Watts
Watts
Watts

Cl ass-C FM or Telegraphy (Key-down conditions, per tube)

MAXIMUM RATINGS

D-C PLATE VOLTAGE 
D·C PLATE CU RRENT
PLATE DISSIPATION
PLATE COOLER CORE TEMPERATU RE
GRID DISSIPATION *

TYPICAL OPERATION (Frequencie s below 75 Me ., per tube )
D-C Plate Voltage 4000 5000 6000
D-C Plate Curren t ' 2.5 2.5 2.08
D-C Grid Voltage - -300 -450 -500
D-C Grid Current - 245 265 180
Peak R-F Grid Input Volt age - 580 750 765
Driving Power (approx.) 142 197 136
Grid Dissipation 68 78 46
Plate Powe r Input - 10,000 12,500 12,500
Plat e Dissipation - 2500 2500 2500
Plate Power Output 7500 10,000 10,000

(Eff ect ive 2-15-50) Copyright, 1950 by Eit e l -M cCullouq h Inc. • Indicates Change from Sheet Dated 4-15-47
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PLATE MODULATED RADIO FREQUENCY
AMPLIFIER APPLICATION

Class B (Sinusoid al wave, two t ubes unless otherwise specified)

(Conventional Neutralized Amp lifier-Frequencies bel ow 75 Me .)

Class-C Telephony (Carrier conditions, per tube)
MAXIMUM RATINGS
D-C PLATE VOLTAGE - 5000 MAX. VOLTS
D-C PLATE CURRENT 2.0 MAX. AMPS
PLATE DISSIPATION 1670 MAX. WATTS
PLATECOOLER CORE TEMPERATURE 150 MAX. 0 C
GRID DISSIPATION 150 MAX. WATTS
TYPICAL OPERATIONS (Frequencies below 75 Me., per tube)
D·C Plate Voltage. 4000 4500 5000 Volts
D·C Plate Current - 1.67 1.55 1.45 Amps
Total Bias Voltage -450 -500 -550 Volts
Fixed Bias Voltage - 230 -325 -410 Volts
Grid Resistor 1500 1500 1400 Ohms
D-C Grid Currerrt > 150 120 100 Ma.
Peak R-F Grid Input Voltage - 680 720 760 Volts
Driving Power (approx.) 102 86 76 Watts
Grid Dissipati on 35 26 2 1 Watts
Plate Power Input - 6670 6970 7250 Watts
Plate Dissipation 1670 1670 1670 Watts
Plate Power Output 5000 5300 5580 Watts

AUDIO FREQUENCY POWER AMPLIFIER
AND MODULATOR

Filam ent Voltag e- T he fi lament voltage, as
m easured directly at the .t ube, sh ould be 7.5
volts with maximum a llowable variations due to
line f luctuation of from 7.12 to 7 .87 vo lts.

Bias Voltag e- T he re is little advantage in using
b ias voltages in excess of those given under
"Typical Operation", except in certa in very
specia lized appl ications. Where bias is ob tained
from a grid re sistor, suitable protective means
must be provided to prevent excessive pla te
dissipation in the even t of loss of exc itation .

Plate Voltage-The plate supply voltage fo r the
3X2500A3 should not exceed 6000 vol ts. In
most cases there is lit tle advantage in using
plate-supply voltages higher than those g iven
under "Typical Operation" for the power output
desired.

In C1ass-C FM or Telegraphy service, a 0 . 1
henry choke, shunted by a spark gap, should be
series connected between the plates of t he am
plifier tubes and the high voltage plate supply
capacitor to offer protection from t ransie n ts
and surges. In plate modula ted service, where a
plate modulat ion transformer is used, the ' pro
tect ive choke is not normally required.

Grid Diss ipation- T he power dissipated by the
grid of the 3X2500A3 must never exceed 150
watts. Grid d issipa t ion may be calculated from
t he following expression :

PI1 = e C>II1' I"
whe re Pg = Grid diss ipat ion

e o Ul p = Peak posit ive g rid vo ltage, and
Ie = D-C grid current

e c Ul P may be measured by means of a su itable
peak vo ltmeter connected between f ilament and
grid. Any suitable peak v.t .v.m . circu it may be
used (one is shown in "Vacuum Tube Rat ings",
Eimac News, January 1945. Th is ar ticle is avail
able, in reprint form on request ) .

In equipment in wh ich the plate load ing varies
wide ly, such as osc illators used for radio-fre
quency heating, care shou ld be taken to make
certain that the gr id dissipat ion does not exceed
the maximum ra ting under any condition of
loading.

In VHF operation, particularly ab ove 75 Me. ,
the d- e g rid cu rren t must not exceed 200 ma o
under any cond it ions of plate loading. With
lightly loaded cond itions the g rid driving -power
should be reduced so that the grid current does
not exceed one-tenth of the plate current.

Watts

Amps

Volts
Volts
Amps
Amps
Ohms

Ohms

Watts

59 Watts

0.5 Amps

113

118

225 Watts

390 Volts

310 Volts

2.26

5000

6000
-240

0.4
3.0

4650

-190 Volts

67

6000 MAX. VOLTS

0.6

liS

360

230

134

285

2.70

3300

-145

40

20

0.4

170

340

275

340

1.13

-200

21

42

0.4

240

1.35

6600 10,000

-155

MAXIMUM RATINGS
D-C PLATE VOLTAGE -
MAX.-SIGNAL D-C PLATE CUR RENT,

PER TUBE 2.5 MAX. AMPS
PLATE DISSIPATION, PER TUBE - 2500 MAX. WATTS
PLATE COOLER CORE,TEMPERATURE 150 MAX. 0 C
TYPICAL OPERATION C LASS AB, (Two tubes)
D-C Plate Voltage 4000 5000
D-C Grid Voltage (approx.)· - -150 -190
Zero-Signal D-C Plate Current 0.6 0.5
Max.-Signal D-C Plate Current 4.0 3.2
Effective Load, Plate to Plate 2200 3600
Peak A-F Grid Input Voltage

(per tube )
Max.-Signal Peak Driving

Power
Max.-Signal Nominal Driving

Power (a ppro x.)
Max.-Signal Plate Power

Output 11 ,000 11,000 13,000 Watts
"Ad just to g ive st e ted ze ro -siqn al p la te c urren t.

TYP ICAL OPERATION CLASS AB, (Two tubes)
(Modu lator service fo r 4000 a nd 5000 vo lt operatio n, to modu late on e or
two t ubes , as shown und er "P late Modul~ted Radio Freq ue ncy Am plifier ." )

D-C Plate Voltag e 4000 5000 4000 5000 Volts
D-C Grid Voltage

(approx.) ·
Zero-Signal D-C

Plate Current
Max.-Signal D-C Plate

Current
Effective Load, Plate

t o Plate - •
Peak A-F Grid Input

Voltage (pe r tube)
Max.-Signal Peak

Driving Power - 
Max.-Signa l Nomina'

Driving Power (ap 
prox.)

Max.-Signal Plate
Power Output - - 3700 4000 7400 8000 Watts

Will Modulate R. F.
Final Input of - - 6670 7250 13,340 14,500 Watts

"Ad just to g ive sta ted ze ro -sig na l p la t7 current.
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~ DRIVING POWER rs, POWER OUTPUT
2 50

22 5

The th ree charts on thi s page sho w
the relati onshi p of pla te efficiency,
powe r outpu t and gr id dri ving powe r
a t pla te vo lt ages of 4000, 5000 and
6000 vol ts . These charts show co m 
bined grid and bias losses only. T he
dri ving power an d powe r ou tpu t
f igures do not incl ude c ircuit losses.
The plate d issipation in watts is
ind icated by Pp .

Points A, 8 , an d C are identica l to
the ty pica l Class C ope ra t ing con
dit ions sh own on t he fi rs t page
unde r 4 000, 5000 and 6000 vo lts
respect ively.
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SAN BRUNO, CALIFORNIA

The Eimac 3X2500F3 is a medium-mu, fo rced-air cooled , external-anode power triode intended
for amplifier, osci llat or and modulator ser vice . It has a maximu m pla te di ssipation rati ng of 2500
watts and is capable of high output at relatively low plate volt ages. A sing le 3X2500 F3 will deliver
a rad io freque ncy plate powe r-outp ut of 7500 watts at a pla te voltage of 4000 volts.

The tube is equipped wit h fle xible fi lament an d grid leads which simpl ifies soc ketin g and
equipment design for ind ust ria l and communication frequencies be low 30 Me.

The approved Federa l C ommunicati ons Commission rat ing for t he 3X2500F3 as a plate
mod ulated amplifie r is 5000 watts of carrier power.

GENERAL CHARACTERISTICS
ELECTRiCAL

Filament: Thoriated t ungsten
Volt a ge
C urrent
Maximum allo wable starti ng current

Amplification Factor (Average)
Direct Interelechode Capacitances (Ave rage)

Grid-Plate
Grid-Filament -
Plate-Filament -

Transconductance (;'= 830 ma ., E,=3000 v. )
Freq uency for Maxim um Ratings

MECHANICAL

7.5 volts
5 1 amperes

100 a mperes
20

20 jJ.jJ.f

36 jJ.jJ.f

1.2 jJ.jJ.f

20,000 umhos
- 30 Me.

See Drawing
.Vert ica l. base dow n or up.

inches
inc hes

pounds
pounds

9.0
4. 156

7.5
17

Base
Mou nting
Maximum Overa ll Dimen sions:

Length (Does not include filament con nectors)
Diam eter

Ne t weight
Shipping weight (Average)
C ooling

A minimum flow of 120 cubic feet of air per minute must be pa ssed through the an ode coo ler. The pressure d rop across the
cool e r at t his flow equals 1.0 inch of water. A minimum air -flow of 6 cubi c feet p er minute must also be d irected t owa rd
th e filame nt -stem stru ct ure , betwee n t he inner and out e r fi lame nt con du ctors. Cooling 'a ir in the above quantities must be
supplied to bot h an ode coo ler and filame nt seals before app lying fila me nt vo lt age and should be co nti nued fo r five minut es
after the fi lam ent power is re moved. Anode-co oler co re , gr id a nd fi lament seal tem per atures must not exce ed ISO· C.
These fig ure s are fo r an ambient tem perature of 20· C at sea level a nd do not incl ude duc t or filte r losses.

~ RADIO FREQUENCY POWER AMPLIF IER
OR OSCILLATOR
(Fr equencie s belo w 30 Me . )

C lass-C FM or Teleg ra phy
(Key-down conditions, per tube)

4000
2.5

-300
245
580
142
68

10,000
2500
7500

6000 MAX. VOLTS
2.5 MAX. AMPS

2500 MAX. WATTS
150 MAX. ° C
150 MAX. WATTS

5000 MAX. VOL TS
2.0 MAX. AMPS

1670 MAX. WATTS
150 MAX. °C
150 MAX. WATTS

Volts
Amps
Volts
Volts
O hms
Ma.
Volts
W atts
Watts
Watts
Watts
Watts

5000
1.45

- 550
- 4 10

1400
100
760
76
21

7250
1670
5580

4500
1.55

-500
-325

1500
120
720
86
26

6970
1670
5300

4000
1.67

-450
- 230

1500
150
680
102
35

6670
1670
5000

~ PLATE MODULATED RADIO FREQUENCY
AMPLIFIER
(Frequencies below 30 Me.)
C lass-C Telephony
(Carri er condit ions, per tube )

MAXIMUM RATINGS
D-C PLATE VOLTAGE 
D-C PLATE CURRENT 
PLATE DISSIPATION
ANO DE-COO LER CORE TEMPERATURE
GR ID DISSIPATION
TYPICA L OPERATION
(Frequencies below 30 Me., per tube)
D-C Plate Voltage 
D-C Plat e Cu rrent 
Tota l Bias Voltage 
Fixed Bias Voltage 
Grid Resist or -
D-C Grid Cu rrent -
Peak R. F. G rid Input Voltage 
Driving Power (approx.)
Grid Dissipation
Plate Power Inp ut -
Plate Dissipation
Plate Power Output

Volts
Amps
Volts
Ma.
Volts
Watts
Watts
Watts
Watts
Watts

6000
2.08

-500
180
765
136
46

12,500
2500

10.000

5000
2.5

- 450
265
750
197
78

12,500
2500

10,000

MAX IM UM RATINGS
D-C PLATE VO LTAG E 
D-C PLATE C URRENT 
PLATE DISSIPATIO N
ANO DE-C O OL ER CORE TEMPERATURE
GRID DISSIPATION

TYPIC AL OPERATION
(Frequencies below 30 Me., per tube)
D-C Plat e Voltage -
D-C Plate Current -
D-C G rid Voltage -
D-C Grid Cu rre nt -
Peak R. F. Grid Input Voltage 
Driving Power (approx.)
Grid Dissipation
Plat e Power Inp ut -
Plate Dissip at ion
Plate Power O ut put

(Effective 2-1-50) Copyright 1950 by Eitel-McCullough, Inc. ~ Indicates Change from Sheet Dated 4- 15-47
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Class B (Sin usoidal wave, two t ubes unless otherwise specified)

APPLICATION

~ AUDIO FREQUENCY POWER AMPLIFIER
AND MODULATOR

Filament Voltage-The filament voltage, as

measured directly at the tube, should be 7.5

volts with maximum allowable variations due to

line fluctuation of from 7.12 to 7.87 volts .

P, == eC Ul Jl Ie
where Pg = Grid dissipation

e"tIlp = Peak positive grid voltage, and
I" = D-C grid current

eC 1lI 1l may be measured by means of a suitable

peak voltmeter connected between filament and

grid. Any suitable peak V.t.v.m. circuit may be

used (one is shown in "Vacuum Tube Ratings",

Eimac News, January 1945. This article is avail

able in reprint form on request).

In equipment in which the plate loading varies

widely, such as oscillators used for radio-fre

quency heating, care should be taken to make

certain that the grid dissipation does not exceed

the maximum rating under any condition of

loading.

Bias Voltage-There is little advantage in using

bias voltages in excess of those given under

"Typical Operation", except in certain very spe

cialized applications. Where bias is obtained

from a grid resistor, suitable protective means

must be provided to prevent excessive plate dis

sipation in the event of loss of excitation.

Plate Voltage-The plate supply voltage for the

3X2500F3 should not exceed 6000 volts. In

most cases there is little advantage in using

plate-supply voltages higher than those given

under "Typical Operation" for the power output

desired.

In C1ass-C FM or Telegraphy service, a 0 .1

henry choke, shunted by a spark gap, should be

series connected between the plates of the am

plifier tubes and the high voltage plate supply

capacitor to offer protection from transients

and surges. In plate modulated service, where

a plate modulation transformer is used, the pro

tective choke is not normally required.

Grid Dissipation-The power dissipated by the

grid of the 3X2500F3 must never exceed 150

watts. Grid dissipation may be calculated from

the following expression

Volts
Volts
Amps
Amps
Ohms

113 Watts

225 Watts

390 Volts

6000
-240

0.4
3.0

4650

6000 MAX. VOLTS

115

230

360

170

340

340

TYPICAL OPERATION CLASS AB, (Two Tubes)
Modulator se rvice for 4000 a nd 5000 volt operati on, to modulate one or
two tubes, as shown under "Plate Modulated Radio Frequency Ampli
fier" (Page I)

D-C Plate Voltage 4000 5000 4000 5000 Volts
D-C Grid Voltage

(approx.)* -155 -200 -145 -190 Volts
Zero-Signal D-C Plate

Current - - • - 0.4 0.4 0.6 0.5 Amps
Max.•Signal D·C Plate

Current 1.35 1.13 2.70 2.26 Amps
Effective Load, Plate

to Plate - - - - 6600 10,000 3300 5000 Ohms
Peak A-F Grid Input

Voltage (per tube) 240 275 285 310 Volts
Max.-Signal Peak

Driving Power - - 42 40 134 118 Watts
Max.-Signal Nominal

Driving Power [ap-
prox.) - - - - 21 20 67 59 Watts

Max.-Signal Plate
Power Output - - 3700 4000 7400 8000 Watts

Will Modulate one
Tube R. F. Final
Input of - - - - 6670 7250 Watts

Will Modulate two
tubes R. F. Final
Input of 13,340 14,500 Watts

"Ad just to give stated zero-signa l plate current .

MAXIMUM RATINGS
D-C PLATE VOLTAGE 
MAX.-SIGNAL D·C PLATE CURRENT,

PER TUBE 2.5 MAX. AMPS
PLATE DISSIPATION,' PER TUBE. 2500 MAX. WATTS
ANODE -COOLER CORE TEMPERATURE 150 MAX. DC

TYPICAL OPERATION CLASS AB, (Two Tubes)
D-C Plate Voltage - 4000 5000
D-C Grid Voltage (approx.)* -150 -190
Zero-Signal D-C Plate Current 0.6 0.5
Max.-Signal D-C Plate Current 4.0 3.2
Efective Load, Plate to Plate 2200 3600
Peak A-F ' Grid Input Voltage

(per tube)
Max.-Signal Pea~ Driving

Power
Max.-Signal Nominal Driving

Power (approx.)
'Max.-Signal Plate Power

Output • 11,000 11,000 13,000 Watts
' Adjust to give stated zero-siqnel plate current.
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~ DRIVING POWER vs. POWER OUTPUT
250

225

The three charts on this page
show the relati on ship of plate ef
ficien cy, power output and grid
driving-power at pla te voltages of
4000, 5000 and 6000 volts . These
charts show combined grid and bias
losses only. The driving powe r and
power output figu res do no t inc lude
circuit losses. The plate d issipat ion
in watts is indicated by Pp •

Points A, 8, and C are ide ntical
to the typical Class C operating
conditions shown on the first page
under 4000, 5000 and 6000 volts
respect ively .
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TENTATIVE DATA

~ I TEL - M c C U L LOU G~, INC .
SAN BRUNO, CALIFORNIA

The Eimac 3W I0000A3 is a high power, water cooled, external-anode transmitting triode hav

ing a ma ximum plate d issipation capa bility of 10 kilowatts. As a power amplifier the tube will oper

ate efficiently at frequ encies up to 250 Me. A single 3W I0000A3 operating as a television linear

a mp lifier will deliver a synchronizing power-output of 5.5 kilowatts at 216 Me . with a 5-Mc. bandwidth.

The coaxial terminal arrangement of the tube is ideally suited for use in cavity circuits. The

ca thode is a unipotential, indi rectly heated, thoriated tungsten cylinder of rugged construction.

GENERAL CHARACTERISTICS
ELECTRICAL
Cathode : Indirectly heated thoriated tungsten (Note I)

Voltage , normal
Current, normal

Filament: Thor iated tungsten helix (Note 2)
Voltage , starting
Voltage, operating
Current, starting
Current, operating

Amplification Factor (Average)

Direct Interelectrode Capacitances (Average)
Grid-Plate
Grid-Cathode

Plate-Cathode

Transconductance (i, = 3.3 amp., E. = 3000 v. )

1550 Vo lts D.C.
1.6 Amps. D.C.

8.0 Volts A.C.
7.0 Volts A.C.
25 Amps.
15 A mps.

20

30 IJ,lJ,f

65 IJ,lJ,f

3.5 IJ,lJ,f

55,000 IJ,mhos

MECHANICAL

Cooling

Mounting

Maximum Overall Dimensions:
Length
Diameter

Net Weight

Shipping W eight (Average )

Water and Forced Air (Note 3)

Vertical , base down or up

13.0 inches
5.0 inches

10.2 pounds

41 pounds

Note I : Cathode Heating Power-T he cathode of the 3WlOOOOA3 is a
unipotentia l thoriated tungsten cylinde r which is heated by e lect ron
bombardment of its inner surfa ce . Bombardment is obtained by usi ng
the c ylind rical cathode as th e anod e of a diode. A helica l fi lament
is mounted on th e ax is o f th e cath od e cylind e r to supp ly the b ombe-d 
inq e le ct rons. A D.C. potential d iffe rence of approximatel y 1550 vo lts
is applied betwee n the inne r filament and t he ca thode cy linder and

the re com mended ca thode hea ti ng power of 2500 wat ts is obtained with
approximately 1550 volts D.C. a nd 1.6 amperes.

The inner fil a men t is d esig ned to operate und er space charge
limit ed cond it ions so tha t th e ca th ode temperature ma y be varied by
chang ing the vo ltag e app lied be twe e n the inne r filame nt a nd the cath
od e cy linder. Since th e cathod e is co nnected to t he neg ative te rm ina l
of the mai n plate sup p ly, the inne r filam e nt may be at considerable
neg ative potent ial with respect to ground . The filam e nt t ra nsfor me r
supply ing the heating for th e inne r fdament sho uld be ad equate ly in
sulated for th is vo ltage.

Note 2: Filament Voltage and Regulation-The nominal value of filament
vo lta ge nec essary for suffic ient e mission to start heating of th e cathode
is 8 vo lts . On ce the catho de has re a ched operating temperature, heat
is ret urned to th e inner fi la ment by ra di a tion. The refo re , after the
ca t hod e power is ap p lied , t he inne r filame nt vo lta g e sho uld be red uced
to a p p roxima te ly 7 vo lts.

Wh e n t he inne r fila ment is fir st heated . th e init ial in-rush curre nt
must be lim it ed to 40 a mpe res ma ximum. The c urren t dr awn by the
filament at 8 volts, with the cathode cold, is about 25 amperes. After
t he ca tho d e has re a ched tem pe ra ture a nd t he fila men t vo ltag e has
be e n redu ced to 7 volts, the fila me nt cu rre nt drawn is e pproxime telv
15 am peres . . .

Note 3: Co oling- The wate r-coo led a nod e requ ires 2.1 ga llon s of cool
ing wa te r per mi nute at an inlet pr essure of 30 pounds per sq ua re '
inch. abo ve discharge head , for the rated 10 Kw of plate dissipat ion.
The outle t wa te r te mperat ure should not e xcee d 70°C. ..

The gr id -term ina l con tact ring and a d ja ce nt gla ss must be cooled
by hig h ve loc ity air. The q ua nti ty, ve loc ity and d irection must be
a rranged to lim it t he rne xirnurn sea l te m pe ratu re to J75°C.

The ca thode and filam ent-ste m a lso req uire fo rced -air cool ing . A
minimum of 10 cu bi c feet per minute must flow throug h t he thr ee air
holes in the center of the bas e of the tube to co ol th e glass parts
sup port ing t he fi lament . A minimum of 25 cub ic fee t per min ute must
flow up t he ou ts id e of the two -inch d iameter cathode co ntacti ng sur
face and into the space between this lead and the glass seal. The
ma ximum safe o pe rat ing temperature of the glass seal is 175° C . The
air inside the cathode-lead co o ls onl y the filament a sse mbly end does
not cool the two-inch di a met er c at hode contacti ng surface.

Both air and water flow must be sta rted befo re fi lam e nt a nd ceth 
ode power are appl ied and ma intained for at le ast one minute after
the filament and cathode power have been switched off.

Amps.
Kw.
Kw.
Kw.
Volts
Ma.

Ohms
Wave
Volts
Amps.
Volts
Ma .
Kw.
Kw.

280
Half

2600
6.0

-160
680
15.6
5.5

4.5
11.7

8.6
3.1

-160
260

3.18
10.3
7.2
3.1

-190
80

560
- Quarter

3250
4 .25

-190
400
13.8
5.5

Black Level

D·C Plate Current (approx.)
Plate Power Input
Plate Dissipation
Plate Power Output
D-C Grid Voltage
D-C Grid Current

RADIO FREQUENCY POWER AMPLIFIER
C lass -B Linear Amplifier -Television Service
MAXIMUM RATINGS (per tube)
D-C PLATE VOLTAGE - 5 MAX KILOVOLTS
D-C PLATE CURRENT - 10 MAX. AMPS.
PLATE DISSIPATION 10 MAX. KILOWATTS
GRID DISSIPATION 100 MAX. WATTS

TYPICAL OPERATION (Per tube, 5·Mc. Bandwidth, 216 Me.)

Peak Synchronizing Level
Load Impedance -
Effective Length of Plate Line
D-C Plate Voltage
D-C Plate Current
D-C Grid Voltage
D-C Grid Current
Plate Power Input
Plate Power Output

(Effective 2-15-50) Copyright 1950 by Eitel-McCullough, Inc.

TENTATIVE DATA
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VACUUM
CAPACITORS

SAN BRUNO, CALIFORNIA

~ITEL-McCULL UGH, INC. VC50-32

VC25-32

VC12-32

VC6 - 32

VC50-20

VC25-20

VC12-20

VC6 - 20

Eimac vacuu m capacit ors are sma ll, vacuum-d ie lectric units intended principally for use as a ll or
part of the p late tank capacitance in ra dio-freq ue ncy am plif iers or oscillato rs. They are a lso frequent ly
used as high-voltage coup ling and by-pass capacitors at high frequencies and as high-vo lt a g e neu 
tralizing ca pac it ors, when used in conjunction with sma ll high-voltage variable capacitors hav ing a
small ca pacitance range. The use of a va cuum as a d ie lectric pe rmits the co nst ruct ion of a com
paratively smal l, lightweight capacitor for a g iven voltage rating and capacitance. In addition , the
effects of dust and atmospheric co nditions on the ca pa cito r are e liminated by sealing the plates
within a glass envelo pe.

These capacitors are manufactured in two ma ximum pea k voltage ratings , 32 ,000 and 20,000 volts,
and in capacitances of 6, 12, 25 and 50 uufd. All types have a maxi mum current rating of 28
a mperes. Each of the capacitors may be op e rat ed at its f ull maximum voltage rating at any frequen cy
be low that at which the rms c urrent through the capa citor is 28 amperes . A bove th is frequen cy , the
r-f voltage across the ca pac itor must be re duced as the frequen cy increases , t o prevent the current
from exceeding the maximum ratin g. The graphs be low show the ma ximum pea k r-f voltage which
may be applied t o ea ch type of cap acitor at fre quencies be tween 100 kilo cycles and 50 me gacycles .
C urves are also shown which ind icat e the rms c urre nt flowing th rough the capacitor under maximum
r-f vo lta ge conditions at any frequency betwee n 100 kilocycles and 50 megacycles. Where both r-f
a nd doc vo lt ag es are a pplie d t o the ca pacitor, the sum of the pea k r-f an d doc volt ages must not
exceed the peak volt age rating of the cap ac it or .

Eima c va cu um ca pacitors are provi ded with termi na ls whic h a llow t he use of standard bO-ampere
fu se cli ps for mou nting . These cl ip s must be kept clean a nd must at a ll times ma ke firm a nd pos itive
contact wit h the ca pac ito r te rmina ls. Fai lure t o mai nt a in a low-res ist ance cont act t o the capacitor
terminals may result in excessive heatin g an d permanent d a mag e t o the capacitor seals.
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VARIABLE
VACUUM

CAPACITORSc

The other end of the capactor is provided with
a large terminal that permits the use of a simple
clamp or collet connector. This connector
should be mounted flexibly to prevent undue
mechanical strain being put on the capacitor
seals. The connector must be kept clean and
must at all times make a firm and positive con
tact with the capacitor terminal. Failure to
maintain a low resistance contact to the capaci 
tor terminal may result in excessive heating and
permanent damage to the capacitor seals.

The multiple unit capacitor is 'des igned so
that it may be mounted readily on the chassis
or from a panel. The mounting plate serves as
one electrical connection and can be mounted
directly at ground potential or insulated above
g'round. If the unit is ungrounded the tuning
shaft should be broken with an insulating coup
ling and the dial portion of the shaft grounded.

The capacitors require normal circulation of
air to keep the metal-to-glass seals below the
maximum permissible temperature when carry
ing large values of current. In cases where the
air flow is restricted or the ambient temperature
is above room temperature a measurement of
the seal temperature be made. Adequate cool
ing must be provided to keep the metal of the
metal-to-glass seals below 1500 centigrade.

The capacitance variation is linear with re
spect to shaft rotation, with the complete range
being covered in seventeen revolutions of the
shaft. Reference should be made to the tuning
curve for each capacitor. A return to previously
indexed settings is positive. The low-torque
tuning mechanism provides easy hand operation
of a dial directly on the shaft of either the single
or multiple unit capacitors.

The variable vacuum capacitors have a low
temperature coefficient resulting in a negligible
change in capacitance due to variation in tem
perature. The actual coefficient values are given
for each capacitor combination.

TYPES VVC 60-20 VVC2-60-20 VVC4-60-20

GENERAL

MOUNTING
The YYC60-20 is provided with a mounting

plate on one end, which also serves as an elec
trical connection . If the circuit is such that one
side of the capacitor is grounded, the mounting
plate can be fastened directly to the panel or
chassis. Four eyelets are provided on the mount
ing plate that accommodate No. 8 -32 screws.
If the unit is to be ungrounded the mounting
should be on insulators and the tuning shaft
broken with an insulating coupling and the dial
portion of the shaft grounded.

/"

Eimac variable vacuum capacitors are in
tended principa lly for use as pla te tank capaci
tors in radio frequency amplifiers and oscillators.
The use of vacuum for the dielectric permits
close spacing of the electrodes giving concen
trated ' capac itance at high voltage. The vari
able vacuum capacitors are compact, light
weight, and eliminate the effects of dust and
atmospheric conditions.

The basic capacitor unit (YYC60-20l has an
RF peak voltage rating of 20,000 volts and a
maximum current rating of 40 amperes RMS.
Ganged multiple unit capacitors are avai lable
using two units (YYC2-60-20) or four units
(YYC4-60-20l . These multiple unit capacitors
include a single mounting plate, geaf train, and
single tuning shaft. One end of each unit
capacitor mounts on the common plate and one
end is free. Thus the multiple capacitor may
be connected with the units in parallel, as two
series capacitors for "split-stator" work, or as
multiple capacitors with one terminal common.

The capacitors may be operated at the maxi
mum voltage rating at any frequency provided
the current rating is not exceeded. Above a
particular frequency the maximum current
rating becomes the limitation and voltage values
less than the maximum must be used. Curves
are given for each capacitor showing maximum
allowable current (RMSJ vs frequency.

Effect ive 3· 1-49Copyright 1949 by Eitel-McCullough, Inc.
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The VVC60-20 is a s ingle unit variable vacuum capac itor.

60 mmfd
10 mmfd
17 t u rn s
20 kilovolts
40 amperes

5-1 1/16"
3- 1/16"

1 lb . 6 oz.
2 lb.

+ .004 mmfdjOC

CHARACTERISTICS

MECHANICAL
Mounting .. . ... . . See Outl ine Draw ing
Cooling . A ir Convection
Maximu m Seal Te m pe ratu re_____ ___ ____________ _______ _ 150°C.
Maxim um Ove ra ll Dimensions

Length _
Diameter . _

Net Weight _
Shipping Weight (average) _

ELECTRICAL
Capaci tance

Maximum ._.__. _
Minimum _

Number o f revolutions (See Cu rve) _
Maximum Peak R.F. Voltage _
Maxi mum Cu rrent (RMS) _

(See derating curve vs frequency)
Temperature Coefficient .

3"

/

i6 DIA. 4 HOLES FOR
MOUNTING WIT H

#8 -32 SCREWS

\0 15 20 30 40 50
FREOUENCY - MEGACYCLES

7

I I I
E IM AC VVC 60-20

MA XIMUM CURRE NT RAT ING
VS

FREQUE NCY

( MAX . PE AK VOLTAGE 20KV)

r--:-.---

se
ec~ . EIMAC VVC 60-20. " T U RNS OF DRlVE SHAFT

f"
~ ~~ v s
~ 4 0 CAP ACITY

~ J!o

" ,
~ 20

j :~,
'" , a a , 6 1 tI 9 10 II " ra " " " "TUI\ N S - c.ouNU RCLO('.l I Ytls t

MAKE ELECTRICAL
CONNECTION TO
MOUNTING FLANGE
ONLY

DO NOT MAKE
ELECTR ICAL
CONNECT ION HERE

3"DIA .

I" 1
2

8

DJ_8--,.C_. ,,~~~

5" j l8" ..-/ '

TU~ING SHAFT . TURN~ ] ll. i'DIA
COUNTER-CLOCKW ISE "
TO INCREASE Pz DIA .
CAPACITY

Effective 3-1-49
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EITEL-McCUL o U G J-I, INC.

ELECTRICAL
CHARACTERISTICS

..
uz

10 :!

~
:l

30

10 15 20 30 4 0 50
FREQUENCY - MEGACYCLES

7

I I I I I I I
/

EIMAC YYC2 - 60-20
TURNS OF DRIYESHAFT

vs
CAPACITY

/
/

/

/

o I 2 3 4 & 6 T e 9 ~ II II 13 14 1& ~ ~

TUR NS OF DRIVESHAF T · CLOCK WISE

EIMAC VVC2 60 -20
MAX IMUM CURRENT RAT ING

. VS
FREQUENCY

0 --0 ---'- I®
0

------0 ~
® PARALLEL CONNECTE D (MAX_PEAK

VOLTAGE 20KV )
@ SPLIT ' STATOR CONNECTED ( MAX.

I PEAK, VOLTArE 4 0
lKV

I I

120

"'11 0

10'

100

9.
9 0

I.

10

70

7 0

••
6 0

••
' 0

4.
4 0..
30

••
. 0
I.

'0

III
l&l
0:8
l&l

~7
<1:6,
~5
z
l&l
0:40
0:
::>

~3
2
0:

mmfd;oC

mmfd
mmfd
tu rn s
kilovolts
amperes

30
5

17
40
40

+.002

See Ou t line Draw ing
A ir Convection
1500 C

6-9/32"
3- 1/ 8"
8- 1/ 8"
4 Ibs.
8 Ibs.

13"
116

120
20
17
20
80

I
3"

liG

I"
4
I

23 "
32

j

+ .008

Parallel Split Stator

-~

5"
28"

.~
·1 I

f------'--;--- 7~" - - --'----ill--f' f
~ 4 - fl.'~DIA .

- 64
MOUNTING HOLES

Capac itanc e
Maximum _
M in im um _

Number of revolu tions (See Curves)
Max imum Pea k R.F. Voltage .. _
Maximum Current (RM S) _

(See de ra ti ng vs fr equency)
Temperat ure Coeffic ien t _

-,
I"

3"8

JL-~--l'K=__+_-_l__-+-----'P.---.-

l -1
9"

5 32
9"

L ·6 32

J
I
5"
"8

MECHANICAL
Mo un t ing .. _.. .. .... .. .
Coo ling .. _
Ma ximu m Seal Temper atur e __
Maxi mum Overall Dimens ions

Depth __ ... . ... __ .. .. _
Heig ht __ .. _

Ne~ :~~t~t :::::: :::: :::::::: :::::: ::::::::::::
Shipping Weight (approx .) .. __ .... _

The VVC2-60-20 is a dual un it va riab le vacuum capaci tor consis t ing of
two VVC60c20 uni ts in a co nvenient gang-tuned mounting .

Effecti ve 3-1-49

Page Three



SAN BRUNO , CALIFORNI A

J

Parallel Split Stator

CHARACTERISTICS
ELECTRICAL

60 mmfd
10 m mfd
17 turns
4 0 k ilovolts
80 amp e res

+.004 mmfd;aC

Capacitan ce
Maxim um 240
M in imum . .__ 40

Number of revolut ion s (See Curves ) 17
Maximum Pea k R.F. Voltaqe.c.c.c...; 20
Max im um Current (RM S) 160

(See de rating cu rve vs f requ ency )
Tempe rature Coe ffi cien t +. 0 16

T he YYC 4-60-20 is a four un it variable vacuum ca pacito r consisting of
four YYC 60-20 uni ts in a conve nien t gang -tuned uni t .

6- 9 /32"
7 -1 3 /1 6 "
7- 13 /1 6"
8 Ibs.

14 Ibs.

See Outline Drawing
Air Co nvec t ion

150°C

17 "
~64 J2.!A

MOUNT ING HOLES

10

20

3 0

M ECHANICAL
Mount ing . _
Cooling . . . ... .
Max im um Seal Tempera ture _
M iximum Ove rall Dimens ions

Depth . .__ . . .__. _
Height ... .. .
Wi dth __~ _ . .. _

Net W eight _... . _
Shi pping W eight (approx. ) . _

7 10 15 20 30 40 50
FREQUENCY - MEGACYCLES

/
EIMAC VVC4 -60-20

TURNS OF DRIVESHAFT
vs

CAPACIT Y

1/
1/

0

1/

0
1/

0

0

0

:/
0

0

0

2 4 0 1 0

2,,30

22 0

EIMAC VVC4 60 -20
MAX IMUM CURRENT RATING

VS
FREQUENCY

-r- --"- ®

r--r--- lrir=
@ PARALLEL CONNECTED ( MAX. PEAK

VOLTAGE 20KVl
@ SPLI T - STAT OR CONNECTED (MAX .

I PEAK, VOL TA jE 4iK V l I I

o t l O

Ezoo 50

~ 11 0

8l i D

;: 11 0

j 11 0 4 0

: l iD
a. 140

~ 13
a I to
a
• 1 10

~ I O
;! •

~ 1 0

. ~ 7

o I 2 3 4 5 • 7 • • ~ II 12 IS ~ 15 ~ 17
TU RNS OF OR1VESHAFT - CLOCKWISE

en
"'160. cr
"'140
Q.

2 12 0..
• 10 0...
z
::! 80
cr
:>
<> 6 0
en
2
cr

Effective 3-1-49 Printed in U.S.A. 2·A9·32150
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HIGH
VACUUM
RECTIFIER

SUMMARY -

Summarized here are data on eight Eimac h igh vacuu m rect if iers. The comprehensive series

of tubes permits a choice of "per-tube" maximum ratings of D-C plate curren t from 50 ma o to 750

ma o and of max imum inverse plate voltage ratings from 15,000 to 75,000 volts.

Eimac high vacuum rec t ifiers can be operated in a var iety of rec t ifying c irc u its and voltage

multiplying circuits. By proper choice of c ircuit , cons iderably g rea ter D-C out pu t cu rren t and D-C

outpu t vo lfage can be had tha n is ind icated by the rat ings of the indivi du a l tubes. A lso h igher D-C

cur ren t values ca n be had by s imple pa rallel opera tion of th e t ube . No inhe rent diffi cu lti es are met in

parallel operations because of the co ns tancy of tu be cha rac te rist ics and freedom fr om the " uncerta in

firing vol tage" fo und in gas and mercu ry vapor rec t ifier s.

The fil am en ts of the Eimac high vac uu m rec t if ie rs reach opera ting temperature a lmo st at once

and the refore t he pla te voltage may be applied simultaneously wit h t he filamen t volt age .

Eimac high vacuum rec t if iers possess severa l advan tages as compared with gas filled types be

cause they will operate at higher vol tages and higher frequencies and do not generate rad io-f requency

trans ients. They have no lowe r limit to th e ambient operat ing temperatu re. T he upper ambien t

operat ing tempera ture is limited sole ly by the need to keep seal and bulb temperatu res below abou t ·

200°C. Full vo ltage rati ngs apply at a ll tempe ra t u res .

2 .2000A

IOOR

"
2-50A

Detailed data sheets for individual rectifier tu bes, gIvIng co mplete ope rat ing procedu res and appli

cations, may be obtained by writ ing Eitel -McCulloug h, Inc .
( Effect ive 2-15-50) Copyr ight 1950 by Eite t-McC ufl o uq h, Inc.
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EIMAC HIGH VACUUM RECTIFIERS Gene ra l Characteristics
;e
N

~

ELECTRICAL MECHAN ICA L
BASE

AV. PLATE PLATE PEAK INVERSE FILAMENT FILAMENT OVERALL OVERALL CO NN ECTIO NSTYPE C URRENT DISSIPATI ON VOLTAGE LENGTH DIA METER NET SHIPPING
MA . WATTS VOLTS VOLTAGE CURRENT BASE INS. INS. W EIGHT WEIGHT VIEW ED FROM UNDERSIDE

MAX .' MAX. MAX . VOLTS AMPERES MA X. M AX. OF BA SE

ANODE

"'r;I2-25A 50 15 25,000 6.3 3.0
SMALL 4 '1z 1V2 1.5 64 PIN

OUNCES O UNCE S
FIL. I 4 FIL

ANODE

MEDIU M

"'!Z1"'2-50A 75 30 30,000 5.0 4.0 4 PIN 5% 2 2.5 9
BAYONET OU NCES O UNCES

FIL, I 4 FIL

ANODE

MEDIUM

l~"'100R 100 60 40,000 5.0 6.5 4 PIN 8 2% 4 1
BAYONET OU NCES POUND

FIL I 4 F1L

ANODE

SKIRTED

l~r2-1500 150 90 30,000 5.0 13.0 JUMBO 8% 2% 10 11/4
4 PIN OU NC ES PO UN DS

FIL I 4 Ne

ANODE

SKIRTED 1;]'"250R 250 150 60,000 5.0 10.5 JUMBO 10 V4 4 1.5 6
4 PIN OUNCES OUNC ES FIL. I 4 NC

ANODE

SKIRTED

'lr~"253 350 100 15,000 5.0 10.0 JUMBO 9 2% 8 17
4 PIN

OUNC ES OUNCES
NC I 4 FIL.

ANODE

SKIRTED

e~2-240A 500 150 40,000 7.5 12.0 JUMBO 11 1/4 4 11 3%
FIL. I . 4 **4 PIN

O UNCES PO UNDS

ANODE,

ec~SPECIAL
2-1000A 750 1,200 75,000 10.0 25.0 4 PIN 18 8% 3 V2 12% **No. 5006B

POUNDS POUNDS FIL. I 4

' M AXIMU M FOR INDUCTIVE IN PUT FILTERS. FOR CAP ACITOR IN PUT FILTER CI RCUITS SEE IN DI VIDUA L DATA SHEETS
" TERM I NA LS 2 and 3 and I and 4 M UST BE PARRALLE L CONN ECTED O N SOC KET.

..(
vi
~

"~
<t
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866A
866

MERCURY
VAPOR

RECTI FIER

GENERAL CHARACTERISTICS

The Eimac ebb -A /ebb is a ha lf-wave mercury-vapor rectifier incorporating features whic h e n
able it to withstand high pe a k-inverse voltages and to conduct at relatively low applied-voltages. The
shie lde d ribbon filament, edgewise-wound , provides a large emission reserve and long life .

Me d ium 4-pin bayonet , RMA A4 - 10
See base connection diagram

s.s inches
2.5 inches
2 ounces

0.5 pounds

2.5 volts
5.0 a mpe res

15 volts

MAX. VO LTS

MAX. AM PERES

MAX.. AMPERES

MAX. C . P. S.
· C

10,000

1.0

0.2 5

150

25-b O

5,000

1.0

0.25

1,000

25-70

Base
Basing

Maximum Overall Dimensions:
Length
Diamet e r -

Net W eight (Appro x.)

Shipping Weight (Average)

Fila me nt: Coated
Voltage
Curren t

Tube Voltage Drop (approx.)

MAXIMUM RATINGS (single tube )
PEAK INVERSE ANODE VOLTAGE 2,000

PEA K ANODE CURRENT 2.0

AVERAG E AN O DE CUR RENT 0.5

SUPPLY FREQUEN CY 150
CONDENSED-MERCU RY TEM PERATU RE RAN G E' 25-70
'Ooerc tion at 40 d egrees plus o r minus 5 d egrees C is recomme nded .

ELECTRICAL

MEC-HANICAL

APPLICATION

MEC HAN ICAL
MOU NTING-The 866-A /866 must be mo unted vert ica lly, base do wn.
C O O LING-Prov ision should be ma d e for a de q uate a ir ci rcu lation

aro und the tube, because cooling is accomplished by convecti on. The
te mperature of the condensed -mercury in t he 866-A / 866 should be kept
withi n the rang es given und er "MAX IMUM RATINGS" . This t empe ra tu re
should be maintai ned at 40 degrees plus or min us 5 d egrees C for most
sat isfact ory ope rat io n of the tub e. To measure the cond ensed -mercury
te mpe rat ure a ther mocoupl e or small thermo me ter may be attached to
the bulb in the area desig nate d on the o utl ine dra wing , using a very
sma ll amount of putty. A conde nsed-m ercu ry temperature lower than
the recom mended value ra ises t he volt age at which the tube bec omes
cond ucti ng and tends to reduce t he life of the fi lame nt. A te mperature
hig her than reco mmende d lowers the vo ltage at which the tube becom es
cond uct ing and tends t o increase the life of the filam ent , but redu ces
the peak inverse volta ge rating of the tub e. W hen it is necessary to
use a shiel d a round t he 866-A / 866 ca re mu st be taken to insure ade 
quate vent ilation and ma intenance of norm al cond ensed- me rcurv tem
per ature.

ELECTRICAL
FILAMENT VOLTAGE-For ma ximum tube life , the filame nt vo lta ge as

mea sured dir ectl y a t the fi lament pins, shoul d be held at the rat ed
value of 2.5 volt s. Una voida ble variations in filam ent volt ag e must be
ke pt wit hin th e rang e of 2.38 to 2.63 volts . A filam ent vo ita ge less t ha n
the minimum recom mend ed valu e may cause a hig h tube volt ag e drop,
wit h consequ ent bomb ard ment of the fila ment and eve ntual loss of
emission. A filament volta ge higher than the recom me nde d m aximum
value wi ll a lso decrease the life of the fila ment.

C AUTIO N SHO ULD BE O BSERVED IN MEASURING THE FILAMENT
VO LTAG E, AS THE FILAMENT CI RCUIT MAY BE AT A H IG H D-C
POTENTIAL.

The plate- circuit ret urn of eac h tu be should p refe ra b ly be conn ect ed
to the cente r tap of t he tra nsformer windin g supplying the- fila ment
voltage ; if this cannot be done, the ret urn should be connected to tha t
side of t he fil a ment to which t he cat hode shie lds a re con nected (pin
No.4). W hen the fi la ments of two or mo re tub es are connected in
par a ll el, the fil am ent te rminals to which t he ca thode shiel ds a re con
nect ed should be join ed . These pr ecauti ons are recommen d ed to insure
unif orm sta rt ing volta ge for eac h tube when several are used in a g ive n
cir cuit . .

, The filame nt of the 866-A / B66 sho uld b e a llowed to reac h o pe rati ng
tempera ture before the plate voltage is a pp lied . Under norma l cond i
tions , a de lay of approximately 30 seconds wil l be requ ired . The delay
ti me should be increased if there is any evidence of a rc-back wit hin the
t ube. In rad io tr a nsmilter a p plications t he fil ament should be kept at
its rat ed vo ltage duri ng "standb y" perio d s to avoi d delay d ue to
war m- up. It is desira ble to use a protect ive rel ay in the pla te ci rcuit
to prevent the a p plica tion of pla te voltag e befo re the filame nt has
reac hed operat ing temperatu re. This re lay should have a tim e del ay
ad justa ble up to a maximum of one minute.

(Effect ive 12-1-46) Copyrigh t 1946 by Eite l-McCul louqh, Inc.

When a n 866-A /866 is first inst all ed , the fil am ent should be oper
at ed at nor mal voltage for approximat ely t en min utes with no plate
vo lta ge app lied, in order th at th e mercur y ma y be p ro perl y di str ibu ted .
It will not be necessary to repeat this pro cedu re unless the me rcury is
spattered on the filam ent a nd p late during subse q ue nt han d ling.

SHIELD ING-Elec tromag netic a nd e lect rostatic fie lds t end to ca use the
mer cur y vapor to break down, are det rim ent al to tub e life and make
pr op e r filt ering difficult . Cons equ entl y, the 866-A/866 should be
isolated fr om such fie lds as exist around a tran smitt er or ot her sim ilar
eq ui pm ent. W hen the tubes are locat ed in the reg ion of such fields,
shie ld ing with ad equate ventil ati on should be used around the tubes.
R-f f ilteri ng shoul d a lso be emp loyed whe n t he tubes a re a ffected by
0ro~~ .

FILTERING-The nomograph for ci rcuits I a nd 3, a nd t a b les for ci rcuits
2, 4 and 5 give empi ri ca l va lues of ind uctance and ca paci tance for a
sing le -sect ion choke-in put filt er whic h will keep the peak plate curren t
below the ma ximum rated value, pro vid ed t he average d-e load cur
rent does not exceed the ma ximum loa d current ind icated . The val ues
of Land C a re based on a power- sup ply freq uen cy of 60 cycles.

The value of the capacitor is ma de sma ll enoug h to prevent exc ess
ive surges when powe r is fi rst applied to t he ci rcuit . If the avail able in·
duct ance is la rge r than th e min im um allowa ble valu e, the ca pacita nce
may be increased proportio nate ly over it s nomo gr aph or tabl e maximum .
In a two-section fil t er with two unequal inductances, the inpu t induct.
ances should be the larg er. The maximum va lue of each cap acitor in
such a filter is base d upon the val ue of the pre cedi ng induct ance.

In the single p hase circuits (I and 3), if the current dr awn b y t he
load is reduced or var ies under operat ing conditions to valu es less
than approximate ly 70% of the i,nd ica te d max imum d -e lo ad current, a
swingi ng (in put ) choke will sup p ly t he necess ary ad d iti onal inductance
to pr even t th e volta ge from rising, a nd will afford proper filt ering
over a much g reat er curr ent rang e.

Arrange ments such as those shown in C ircui ts I , 2 and 3 produce
less tha n 5% ripple voltag e when a twc-sectlon fil ter with min imum in.
ductance and corresp ondi ng maximum cap acit ance is employed. Circu its
such as those shown in ci rcuits 4 and 5 will produce less than 1% ripple
voltage . Bett er filtering may be ob ta ined wit h any of these circuits by
using larg er values of inductance than the minimum ind icated. Still
gre at er improvement may be had by then proportionat el y increasing
th e correspond ing ca paci tor va lues.

When " condense r inp ut" filter is used . the peak current will be rela
.ti vely high in respect to t he usable load curre nt , and the voltag e acro ss
the capacitor ma y be as hig h as 1.4 ti mes the nomina l RM S volta g e of
the transforme r.

For pa ra lle l op era tion of 866-A / B66 re ct ifiers, suita ble resisto rs or
small indu ctor s ma y be used in series with ea ch plate lead to permit
equ al lo ad ing and star t ing characterist ics. The ind uct ors ai d in reduc
ing the peak current. and a re more d esirable due to t heir low d -e re
sistance . An a pproximate valu e for suitable resistors is 50 ohms and
fo r ind uct ors, ap proximate ly one-thi rd henry ea ch. '



AC VOLTS
RMS

DC VOLTS
TO FILTE R

3000

1000

4 0 0 0

5 000

2000

... ----_.---

•

~ '''',(FULL WAVE) CI RCUIT NO. CD ..........
(B RIDGE ) CIRC UIT NO. @ "'- ...

.SA MAX.

A - 2 TUBES

8 - 4 T UBES

L-

"~_C ..~DC V. TO

<,
'........ PI VOT POINT

"I ------------ .;;:::-..---- "MA X . RMS~I!.--

600 0

7 0 00

5000

4 00 0

30 00

2 0 0 0

6000

NOMOGRA PH FOR DET ER MI NING MA XIMUM ALLOWABL E C. AND MINIMUM ALLO WABLE L. FOR CHOKE INPUT FILTER
100 0 SECT ION TO LI MI T START I NG CURRENT IN B66A/B66 SINGLE PHASE CIR CUITS .

266·24377

N~

~CATH.
F F SHIELD

PIN I - FILAMENT
PIN 2- NO CONNECTION
PIN 3- NO CONNECTION
PIN 4 - FILAMENT
CAP - PLA TE

• = GAS-TYPE TUBE

TUBE MOUNTING POSITION

VERTICAL- BASE DOWN
ONLY

BOTTO M VIE W
OF SOCKET CONNECTIONS

ST I 9BULB

MEDIUM

5f·~

ZONE WHERE ~ 6 f·ft
CONDENSED MERCURY tuJ

TEMPERATURE SHOULD ' _ ' _ ' -':"
BE MEASURED --~=--___ I

.L"•

MAX.
C HOKE INPUT

. A·C D·C
O NE·SECTIO N FILTER MAX.

INPUT OUTPUT MIN. MAX:-- D·C
C IRCU IT VOLTS"" VO LTS CHO KE C ON. LOA D

( RMS) TO (L) DENSER CURRENT

FILTER henrys
(C) am pe rls
uf

per leg
THREE·P HASE 4080 4780 3.2 1.4 0.75
HALF·WAVE 3000 3510 2.2 2.0 0.75
C IRCUIT 2 2000 2340 1.4 3.0 0.75

1500 1750 1.1 4.0 0.75
per leg

THREE· PHASE 4080 9570 1.8 0.5 0.75
FULL·WAVE 3000 7020 1.4 0.7 0.75
CI RC UIT 4 2000 4680 0.9 1.2 0.75

1500 3510 0.7 1.5 0.75
per leg

1

THREE·P HASE 4080 4780 2.0 0.5 1.5
DO U8LE·Y 3000 3510 1.5 0.7 1.5
PARALLEL 2000 2340 1.0 1.1 1.5
CI RC UIT 5 1500 1750 0.7 1.5 1.5

p.r tu be

\.
SINGLE PHASE 3535 3950 0.25
FULL·WAVE 3000 3390 0.25

(2 lub• •) 2000 226U 0.25
CIRC UIT I" 1500 1700 0.25

• Wi t h co ndense r inp ut to filte r.
" Fo r use und e r t he condi t ion s o f t he JOOOO-voJt peak inver se rat ing . If t he

8bb-A /8bb is to be used unde r frequency an d / or t emp erature co nd it ions
such tha t t he pe ak inverse vol ta ge is limited to 5000 vo lts, the e -c input
vo lta ge a nd d oc out put volt age va lues in the table sho uld be multiplied
b y a fa ct o r of 0.5 t o g ive new va lues fo r th e SOOO-volt cond iti ons.

NO>-- - --- -.-----.-

----=T"'H=-:R E~ PHASE '\

NUMBER CIRCUIT E AVER AGE E INVER SE JAVE RA GE

CD
SIN GLE - PHA SE 0 .3 18 E MAX IMUM

3.14 E AVERAGE 0 .63 6 I MAXI MUMFUL L - WAV E 0.4 5 0 E RMS2 TUBES

® THREE · PH ASE 0 .827 E MAXIMUM
2.09 E AVERA GE 0 .82 7 IMAX IMUM

HALF - WAVE 1.170ERMS

@
SI NGL E - PHASE 0. 6 3 6 E MAXI MUM 1.57 E AVERAGE 0 .636 'MAX IMUMFULL - WAV E

4 TUBE S 0 .900 E RMS

@ THREE - PHASE 1.6 5 E MAXIMUM 1.0 4 5 E AVERAGE 0 .955 ' MAXIMUM
FULL - WAVE 2 .34 E RM S

@
THREE - PHA SE 0 .82 7 E MAX IMUM 2 .09 E AVERA GE 1. 91 ' MA XI MUM

Dp~~~lELEr 1. 170 E RMS

CONDITI ONS A S S UM E D
(I) SI NE WAVE SUPPL Y (2) BAL ANCE D PHASe VOLTA GES (3 ) ZE RO TU Be DROP

(4) PURE RESI ST ANCE LOAD (5) NO FILTER USED
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The Eimac 872-A /872 is a half-wa ve me rcury-vapor rectifi er incorpora t ing f e a t ur es whi c h en
abl e it t o wit hstan d high p eak-inv erse vol tag es a nd t o conduct at rel a ti vely lo w applied-volta ges . The
shie lded ribbon fila me nt. edg e wise- wound , provid es a larg e e mi ssio n res erve a nd long lif e .

872A
872

MERCURY
VAPOR

RECTIFIER

GENERAL CHARACTERISTICS

Jumbo 4-pin , RMA type A4-29
Se e base connection diagram

ELECTRICAL

Filam ent : C oa t e d
Voltag e
Curren t

Tube Voltag e Dr op (approx.)

MECHANICAL

Ba se
Ba sing

Maximu m O ve rall Dim ensions :
Length
Diamete r -

Net Weight (Approx.)

Sh ipping W e ight (Ave rage)

MAXIMUM RATINGS (single tube)

PEAK INVERSE ANODE VOLTAGE '
PEAK ANODE CURRENT
AVERAGE ANODE CURRENT
SUPPLY FREQUENCY
CONDENSED-MERCURY TEMPERATURE RA N G E'

10,000
5

1.25
150

20-60

5 .0 vo lts
7.5 amperes

10 volts

8 .5 inc hes
2.31 inche s

a ounces

1.5 pounds

MAX. VO LTS
MAX. A M PERES
MAX. AMPERES

MAX. C. P. S.
°C

I Te mpe ratures in excess o f bOo C limit t he pea k-inve rse rating to 5,000 vo lts wit h a co rre spondi ng re d uct io n in
pe rmissib le RMS supp ly volta g es to one -ha lf those listed in t he table.

2 Operati on a t 40° p lus or minus 5° C is recomme nd ed.

APPLICATION

M EC H A NI C A L
MO UNTING-The 872-A / 872 must be moun ted vertica lly, base down.
COOLING-Provision sho uld be mad e for adequ at e ai r ci rc ula tio n

arou nd the tube , because co o ling is acco m p lishe d b y co nvect io n. The
te mpe ra t ure o f th e co ndensed -me rc ury in t he 872-A / 872 shoul d be kept
within the ran ges g iven und er "M AXIMUM RATINGS". This temperature
sho u ld be maintain ed a t 40 de g rees plu s o r minus 5 degree s C for most
satisfa ctory oper ation of the tube . To me asur e th e conde nse d -m erc ury
temper ature a therm ocou ple or sma ll th ermometer may be atta c hed to
t he b ulb ·in the a rea d esign ated on th e outli ne drawing, using a ve ry
sma ll a mount of pu tt y. A co nd e nsed- merc ury te m pe rature lower t han
t he recomm end ed va lue ra ises th e vo ltage at which the tube b ecomes
co nd ucti ng a nd tends to red uce the life of t he filam e nt . A tempe ra t ure
high e r th a n recomm en d e d lowe rs the volta ge a t which the tube becomes
con d ucti ng a nd t ends to inc rease the life of t he fila me nt , bu t red uces
th e pe ak inverse volta g e rat inq of the t ube. W he n it is necessa ry to
use a shie ld a round t he 872-A / 872, ca re must be tak e n t o insure ade
quate ven tilation a nd maintenance of norma l cond e nsed -me rc ury tern 
pe ratu re .

ELECTRICAL
FILAMENT VOLTAGE-For maximum tube life, the filame nt volt age as

mea sured di rect ly at t he filame nt pins, should be held at the rated
va lue of 5.0 vo lts . Una void able va ria tions in filament voltag e must be
kept within the rang e of 4.7S to 5.25 volts. A filamen t volta ge less tha n
t he minimum rec ommend ed value may ca use a high tube voltag e drop ,
wit h cons equent bombar dm ent of th e filam ent a nd eve nt ua l loss of
e mission. A fil ament vo lta g e higher th an the recommen d ed ma ximum
va lue will a lso d ecr e a se th e life of the fil am ent.

CAUTION SHOULD BE O BSERVED IN MEASURING THE FILAMENT
VOLTAG E, AS THE FILAMENT C IRCUIT MAY BE AT A HiGH D-C
POTENTIAl.

The plate-ci rcu it retu rn of ea ch t ube sho uld p refe rab ly be connected
to th e center tap of th e tr a nsfo rme r windi ng sup plying the fila ment
vo lta g e ; if t his ca nno t b e do ne, the return shoul d be connected to that
side of the filame nt to which the cathode shie ld s ar e connected (pin
No.2). When the filaments of two o r more tubes ar e connected in
pa ral le l, the fi lament termi nal s to which t he cathode shiel ds a re con 
nect e d should be joined . These pr ecautio ns a re recommen d ed to insure
uniform sta rtin g voltage fo r each t ub e whe n seve ral ar e used in a gi ven
ci rcu it .

The filament of the 872-A / 872 shou ld be a llowed to reach op erating
tempe rature be fo re the p late volta ge is ap p lie d . Und er norma l co nd i
tio ns, a d el a y of a p p roximate ly 30 seconds will b e required . The d elay
t ime sho uld be inc reased if th er e is a ny evi dence of a rc-bac k wit hin the
tube . In radio t ra nsmi tt er a p plica tions t he fil ament sho uld be kept at
it s rated volta ge during " standby" pe riods to av oid d elay due to
war m-up . It is d esirabl e t o use a pr otective re lay in th e pl ate circuit
to prevent the a pplica tio n of plate vo lta g e before the filament has
re a ch ed o pe rat ing tem per ature . This re lay should ha ve a ti me de"lay
edjusf e b le up t o a maximu m of one min ut e .

(Effective 12-1-46) Co pyrig ht 1946 by Eite l-Mcfl ullouq b, Inc.

Whe n an 872-A / 872 is first install ed . the fila ment sho uld be op er
ated at norma l vo lta ge fo r approximately t e n min ute s wit h no plate
voltaqe a p p lied , in or d er that the mer cu ry may be p ro pe rly d istr ibuted .
It wil l not be necessar y t o repeat th is procedure unless t he me rcu ry is
spatte red on t he filam ent and plate during subseq uent handling .

SHIELDING-Elect roma g netic a nd elect rostatic fields tend to cause the
mer cur y va por to br eak d own, a re d etrim ental to t ube life and ma ke
proper filtering difficult . Cons equ ently, the 872-A / 872 should be
isol ated from such fie ld s a s exist ar ound a transmitter or ot her simil ar
eq ui pme nt . Wh en th e tubes ar e loca ted in the region of such fie ld s,
shie ldi ng wit h adeq ua te ve nt ila t ion should be used ar ou nd t he tubes .
R-f filt e ring shou ld also be empl oyed when the tubes are allected by
r-f vo ltag es .

FILTERING-A " choke inp ut" filter will a llow the gr ea test usab le doc
ou tput curre nt to t he load . W he n using e secti on of filter betwee n rec
tifier a nd load , to p reve nt e xceeding th e max im um pe ak cu rrent of 5
a mperes, a suitab le ma ximum va lue fo r t he first capa citor should be
d ete rmi ned. Det ermin at ion of t his ca pacita nce shou ld b e mad e under
con d it ions sim ulat ing those to be used in ser vic e .

The rel a t ion ship of vo lt age input, ind uct a nce, a nd capaci ta nce is
on e in whic h a hig her o pe ra ti ng volta ge re q ui res greater input ind uct 
a nce, a nd less followi ng cap acitance to ke ep the pea k STARTING
curren t from exceed ing 5 ampe res . This is fo r t he usual case where th e
sup p ly is contro lled by a n on -off switc h.

W he re t he rect ifier pla t e vo ltage is sta rte d by a cont ro l which gra
du all y rai ses th e vo ltage from zer o or a sma ll am ount t o the d esired
o pe rat ing valu e, sta rt ing cu rrent need not ordinarily be co nsid ere d ,
a nd th e char acteristics of the filt er may be ba sed on pr eve nting ex
ce ssive peak curre nt under normal o pera ti ng condition s.

In the sing le phase circu its (I and 3), if the current dr awn by the
load is reduced or va ries und er opera t ing con ditions to valu es less
th an app roxima te ly 70% of t he indicated ma ximu m d- e load curre nt , a
swingin g (in put) choke will sup ply t he ne cessa ry additiona l inductance
to prevent th e vo lta ge from rising , and will a ffo rd pr oper fil te ring
over a much gr eat e r c urren t ran g e.

Whe re a la rge r va lue of inductance is d esir a bl e to obta in a d ditional
fil te rin g, the subseq uen t capacitance may be proport ion at ely incr e ase d
to a id in st ill fu rth e r fil ter ing without exces sive pe a k sta rti ng and o per 
atin g cu rre nt . Still lower ripple may of course be obt a ined by add ed
sec tions of filte r .

Whe n " co ndense r input" filte r is used, th e p eak cu rre nt will be rel a 
tively hig h in respe ct to t he usa b le load cu rrent, an d the vo lta ge a cross
the capacito r ma y be a s high as 1.4 tim es th e nominal RMS volt a g e of
th e tr a nsform er .

For parallel operati on of 872-A / 872 recti fi ers, suitab le res istors o r
small inductors ma y be used in se rie s wit h each pl at e le ad t o permit
eq ua l load ing a nd starting charact eristi cs. The inductors ai d in red uc
ing t he peak curre nt, and are more d esirable du e to th eir low d- e re
sistan ce. An approxi ma te va lue for suita b le re sistors is 50 ohm s, and
for indu ctors , a pproxima tel y cne-th lrd henr y ea c h.
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NUMB ER CIRCUI T E AV ERAG E E INVERS E IAVERA GE

CD
SINGLE - PHASE 0 .318 E MAX IMUM 3 .14 EAVERAGE 0 .6 36 I MAXI MUMFULL - WAV E 0 .450 E RMS2 TU8ES

® THREE - PHASE 0 .827 E MAXIMUM 2 .09 E AVERA GE 0 .827 (MAXI MUM
HALF - WAVE 1. 17 0 E RMS

@
SINGLE - PHASE 0 .636 EMAXIMUM 1.57 E AVERAGE 0 .636 ( MAXIMUMFULL - WA VE

4 TUBES 0 .900 E RMS

@ THREE - PHASE 1.6 5 E MAXIM UM 1.04 5 E AVERAGE 0 .955 I MAXI MUM
FULL - WAVE 2 .3 4 E RMS

@
THREE .. PHASE 0 .827 E MAXI MUM 2 .09 E AVERAGE I. 9 1 I MAXIMUMDOUBLE -Y

PARALLEL 1.170E RMS

CONDITIO NS A S SUME D
SIN E WAVE SUPPLY, BALANCED PHASE VO LTA G ES, ZERO TUBE DROP ,

PURE RESISTA NCE LOAD, N O FILTER USED.

•

BP
t

F P NC

CATH"~3
BOTTOM VIEW OF SHIELD

SOCKET CONNECTIONS •
NC I 4 F

SHIELD
PIN I - NO CONNECTION
PIN 2 - FILAMENT, CATHODE
PIN 3 - NO CONNECTION
PIN 4-FILAMENT
CAP - PL AT E

- GAS TYPE TUBE

IN PUT VO LTSI A PPROX . D-C MAXIMUM D·C
C IRCUIT MAXIM UM A· C OUTPU T VOL TS O UTPUT C URRENT

( RMS ) TO FILTER AM PERES

3535
per t ube 3180 2.5

4080
per leg 4780 3.75

7070
tot a l 6360 2.5

4080
pe r le g 9570 3.75

4080
per leg 4780 7.5

1 Max . peak inve rse vol t a g e of 10,000 volt s.

Bf MAX.

I"
2

JUMBO 4 PIN BASE
RMA TYPE A4-29

: .109' MAX.

.08--:
MAX,

CAP
.550 ' - .576" DIA.

TlBBULB

FOUR PINS [- -I=..H- -j
~867'MAX:

.~ TUBE MOUNTING POSITION
VERTICAL; BASE DOWN ONL Y.

-,-- - - ' 9 71

.6 87'

ZONE WHERE
CONDENSED-MERCURY

TEMPERATURE SHOULD

. BE MEASURED"",

I'
4
I

f
1.165'
I

- - --- -

266-33063
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HR HEAT
DISSIPATING
CONNECTORS

Eimac HR Heat Dissipating Co nnec tors are used t o make
e lectrica l connect ions to the plat e and grid te rminals of Eima c

tubes, and, at t he sa me time, pro vid e effi cie nt heat tra nsfe r

from the tube e lement and g lass sea l to the air. The HR co n
nectors aid mate ria lly in keep ing sea l temperatu res at safe
va lues . H owever, it is sometimes necessa ry t o forced-air-cool the
connector by means of a small fan or b lower. In such cases the
air flow shou ld be paralle l with t he fin s of the connector. De-

signed for use on the la rge r tubes, the HR -9 Heat Dissipat ing

C onn ector is pro vid ed with an air duct to conduct the coo ling

air d irectl y t o the gla ss seal.

HR Heat Dissipating Connectors are machined from solid
d ural rod, and are supp lied wit h the ne cessary ma ch ine scr ews.
The t a ble be low lists the pr oper con nectors for use with each
Eimac t ube type.

TUBE PLATE GRID TUBE PLATE GRID
CONNECTOR C ONN ECTOR CONNECTOR CONNECTOR

25T HR-I 2000T HR-S HR-9
3C2 4 HR -J HR-I 4-65A HR-6
35T HR-3 4-J25A HR-6
35TG HR-3 HR-3 4-25OA HR-6
UH50 H R-2 HR -2 4-400A HR-6
75TH -TL HR-3 HR-2 4-1000A HR-S
100TH-TL HR-6 HR-2 RX21A HR-3
I52TH-TL HR-5 HR -6 KY21A HR -3
250TH-TL HR-6 HR -3 S66 HR-S
304TH -TL HR-7 HR-6 S72A HR-S
450TH-TL HR-S HR -S* 100- R HR-S
750TL HR-S HR -S 2-150D HR-6
IOOOT HR-9 HR-9 250-R HR-6
1500T HR-S HR·9

"The grid te rminal of the 450TH-Tl type tube is now .560" in diameter. To accom od ate existing eq uipment designed for the olde r style 450TH -TL havi ng
.098" diameter g rid term ina ls, an ada pter pin is pro vided with t he newer t ubes. This ada pter pin is threaded so tha t it may be removed from the grid
te rminal of the tube . The small g rid te rminal req uires a n HR-4 co nnector.

(Eff ective 5-1-49) Copyrigh t , 1949 by Eitel-McCull ough, Inc.
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HV-I
DIFFUSION

PUMP

The Eimac HV-l Diffusion Pump is a fast, triple-jet, air
cooled vacuum pump of the oil -diffusion type. Wh en used
with a suitabl e mechanical forepump and Eimac type A oil it
is capable of reaching an ultimate vacuum of 4 x 10- 7 mm of
me rcury.

Assembly of the pump is a simple operation, requiring no
special tools or intricate adjustments . It can be completely
disassembled for cleaning in five minutes or less.

The glass co nstruction permits rapid inspection of con 
ditions within th e pump.

OPERATIONAL DATA

- A smaller forepump may be used , but this wil l reduce the pum ping speed at the higher
ma nifo ld press ures .

Pyrex Glass
3 Jet, Aluminum

Air
See Ou tl ine Drawing

-Vert ica l, boiler down
6 pounds

18 pounds

150 m illilite rs
Eimac Diffus ion Pump Oil , Type A

0.1 to 2 .0 lite rs per second
at 0 .001 mm of mercu ry, or less

0 .02 mm of mercury
35 0 C or lower

100 to 110 volts
1.7 amperes

67 liters per second
at 4x1O-~ to 4x 10-6 mm Hg

32 liters per second
at 4xl O-~ to 4x l 0 -6 mm Hg

Ult ima te Vacuum, at 25 0 C (a pprox.) 4x l 0 -7 mm Hg
when us ing recommended oil.

Amoun t of Oil
Recommended Oi I 
Forepump Capacity ';'

Forepressure (maxi mum ) 
Baffle Tempe rature
Heater Voltage
Heater Cur ren t (a t 110 vo lts )
Speed, wit hou t baffle (approx.) ,;,

Casing
Ch imney 
Cooling
Maximum Ove rall Dimensions 
Mount ing Pos ition -
Net Weigh t -
Shipping Weight

Speed, wit h ba ffle (approx .I ,;,

MECHANICAL DATA

(Eff ect i ve 7-1-47) Cop yri g ht 1947 by Eitel -M cC ull oug h, Inc.



OPERATION
Th e principle upon which the oil-diffusion pump op 

erates may b e expla ined a s follows. Th e drawing on page
three illustrat es the a cce pted t heory. Gas to be rem ove d
from t he high-vacuum syst em en ters t he pump at the t op,
whence it moves in t o t he region of t he upper jet. Emerg
in g from th is je t is a stream of oil vapor w h ich is ge ner
ated by the electrically-heated oil boi ler at t he bot t om
of t he pu m p. Molecules of the unwanted ga s diffuse into
this stream of oil vapor and a re ca r r ie d down and ou t
toward th e cooler glass-wall of the pu m p. Upon r each ing
t he gla ss-wall, t he oil vapor condenses to a fil m of liquid
oi l which ru ns down the wall a n d returns to the boiler.
The gas molecul es are forced downward by the oil va por
an d gas a bove t hem a n d com e under the in flu ence of t he
middle je t, where they are a ga in forced down t oward t he
bo ttom of the pump by a stream of oil vapor ,

in the system are to be a voided wherever possibl e . A
short length of small-bore tubing ca n cause a consider
able reduction in pumping sp eed.

Pumping speed is a lso a ffe cted by the ca pabilities of
the Iorepu m p. Th e forepum p must be able to r emove the
ga s fro m the system w h ile main ta ining th e required low
pressure at it s en d of t he diffusion pum p.

In creas ed pumping speed may be ob t ai n ed by operat
ing several HV-1 units in multiple . Th e num ber of units
wh ich may effectively be used in multiple w ill be deter
mined by the ability of the forepum p to produce th e re
quired forepressure, an d the a bility of the manifold an d
tu bulations to han dle the desired pu mping speed.

Th e HV-1 is capable of rea ching an ultimate vacuum
of 4 X 10 - 1 mm of m er cu ry . To reach thi s low pressure,
however, it is essent ial to avoid any contaminant in the
high-vacuum system. W ater, eve n in small am ounts, or
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The cur ves at th e left show

t he g as handlin g capa bilities
of t he HV-I over a ra ng e of
pressures bo th wit h an d wit h

ou t a baffl e. The se curve s

a p ply whe n a for e pump wit h th e
required capacity is used . The

rap id loss in pumping spee d
at t he hig he r pr e ssures is du e
t o the ina bi lity of t he fo re 
pu mp to handl e t he nec essa ry
volume of g as . W it h a la rger

forep ump, t he pumpi ng speed
wo uld b e ma inta ined ou t t o
highe r pr e ssures .

PRE SSURE - MI LLIM ETERS OF MERCUR Y

Th e process of "pack ing" the mo lecules of ga s down
toward the bottom of the pump is again r epeated a t the
bottom jet . Du r in g pumping, as the manifold pr essure
drops, the amount of oil issui ng fr om the lower jet is
su ffici ent to for m a visible r in g of oil on the wa ll of the
pump at a point well below t h e bottom skirt . In th is re
gion t he concentration of gas is great enough to raise t he
pressure t o a point w h ich will allow a mechanical fo re
pump to effect ively remove t he ga s fr om the sys t em.

To preven t sma ll a m ounts of oil va po r fr om fin d ing
their way back into the high-vacuum side of the system,
a baffle is often em ploye d between the diffusion pump
a nd the high-vacuum system. In the HV -1 this baffle is
a pair of aluminum discs w h ich are kept r el a ti vely cool
by t he pump coolin g fan. Oil vapor r eaching t he baffl e
condenses and is returned to the bo iler . The baffle re
duces t h e pumping speed by a bou t one-half. If there a re
several bends in the high-vacuum manifold between the
pump an d the sp ace to be evacuated, the baffle ma y be
dispensed with, as the bends will serve to co llect the oil
va por . Ho wever, the bends will also reduce the pumping
speed. This is well illustrated in the curves. Constrictions

Page Two

a ny hygroscopic matter should be ca r efully ex clu de d.
When so located a s t o be aff ected by h ea t , rubber is par
t icu larly ob jectionable, an d a poo r ultima te vac u um is
likely t o result if rubber ga sk e ts a re us ed in the di ffu sion
pump. For this rea son, Neoprene ga ske ts a re sup plie d
with t he HV-l.

In systems em ploying stop -cock s, valves or gaskets. it
is n ecessary t hat t h e stop-cock, val ve or gasket lu bri cant
ha ve t he minimum possible vapor pressu re . beca us e poor
lu br ica n ts ca n easily des troy the high-vacuum capabili
ties of the pump.

APPLICATION
Th e HV-1 di ffu sion pump must be mount ed securely,

but not too r igid ly . A satisfactory method of mounting
consist s of 1 X 1 X % in ch a ng le shaped a n d drilled to
pass four of t he six spring loaded bol ts used t o jo in the
la rge flanges at the top of the barrel (see illustra ti on).
When the desired m anifold has been sealed to the mani
fold ad apter (914 on outline drawing), the pump is pre
pared for operation (a fter rinsing t horoug hly a s sp ecified
under "clea n ing" ) in accordance wi th the following pro
cedu re:
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1. Pour 150 millilite rs of Eimac Diffusion Pump Oil Type
A, into the pu m p barr el (917). ,

2. Insert the aluminum jet assembly (4911) into the
pump barrel.

3. Asse mble the pump carefully , moistening both sides of
each ga ske t wit h pump oil, or with a thin la yer 01
h eavy-grade "Celvacene, " or equiva le n t grease .

4. Install the pu mp in its mounting.
IMPORTANT: DO NOT START DIFFUSION PUMP
HEATER UNTIL FOREPUMP IS IN OPERATION AND
SYS TEM IS FREE OF LEAKS, TO AVOID PREMATURE
HIGH TEM PERATURE AND DECOMPO SITION OF THE
OIL.

5 . After makin g certa in that the forepum p is connected
to the nipple (8911) thr ou gh the suitable flex ible
coup ling (vacu um -h ose or vacuu m type bellows ) , start
t he for epump motor . Check the manifold with a Tesla

or ot he r h igh-voltage, h igh-frequ ency spark coil for
leaks BEFORE CONTINUI NG.

Th e Tesla co il, with a flexi bl e wire probe ma y be
used to in d ica t e the presence of lea ks a bove th e
baffle . It is a lso valuable in est imat in g pressure in
the m ani fold during the early st ages of evacuat ion.
CAUTION: To o hi gh a vo ltage m ay punct ure the
m anifold at its weak points, i. e . where the glass
ma y be very t h in or a t a seal-off tubulation. A
ro u gh in di ca t ion for a suitable Tesl a voltage is that
which w ill produce a corona of about one-eighth
inch on the end of a No . 14 B & S probe wire. vi si
bl e in t he dark on ly. a n d a stringy spark not over
five-e ighths in ch t o a grounded metal surface .

If the system is k n own t o be free of leaks, the
forepump and HV-1 m ay be sta rt ed toget her. Ho w
ever, to protect the system a n d it s oil, the man ifold
fir st should be checked wi th t he Tesla co il, wi t h
the HV-1 "off." When t h e co ld oi l stops bu bbl ing
an d the. pin k glow is seen t o be dim in ishing at a
normal rate, the system may be a ssumed to be
reasonably t igh t a n d the HV-1 may be started.

6. Connect the oil h ea ter term in als via a switc h t o th e
source of power . Th e . oil heater voltage should be se t
to between 100 an d 110 vol t s for best resu lts An ad
justa ble resistor or a n au to t r ansformer of th~ t a pped
or continuously var ia ble t ypes is recommen d ed. The
cu r ren t a t 110 volts is approximately 1.7 amperes.

7. Th e baffle a ssem bly and u pper end of the pu mp barrel
sh ould be kept cool (35 0 C or lower) by a small fan
or blower (see illustration ) .

OIL-Eimac Type A Diffusion Pum p Oil is a spec ial
petroleu m product carefu lly processe d by Ei t el -McCul
lough, In c. t o afford the h igh-vacuum desir ed in diffu 
sion pump work. The ultimate va cuu m attainable for
Typ e- A oi l is on the order of 10 - 7 mm Hg . Its boiling
po int a t pr essures on the order of 10 -' m m Hg is 135 0 C.

One no t eworthy property of t h is oil is tha t under
normal co n dit ions , n o pa rticles of condensed oil will be
found deposited in the hi gh-va cuum manifol d . This la ck
of co n de nsation is ind icat ive of the a bsence of "ligh t
ends." Such 'product s of distillation usually must be
barred fr om t he h igh vacu um system by the use of liquid
ai r Or charcoal traps wh ich inva riably reduce t he speed
of any system a n d requ ire ex ten sive m aintenance.

VACUUM GAGES-To prope rly eva luate the vacu um
condi tions a t the m anifold, a sensitive gage in the de
s ired range is n eces sary . Th ere a r e many sys tem s used
for t h is purpose , the m ost sens itive in the h igh- vacuum
spect rum bei n g the Ionization (or Ion) ga ge . Its r ange of
us efulness exten d s fr om approx im ately 5 m icrons to a
region in the upper ex pe r imen ta l va cuum limits on the
order .of 10 - '; m icrons (5 X 10- 3 to 10 - 9 mm Hg ) , Re cent
ly, tubes a nd circuit s have been developed which con-
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t ribute to the h igh stability of this inst rument. The Ei
mac type 100-IG Ion Gage tube is designed to giv e the
maximum internal leakage path, thus avoiding errat ic
readings due to possible con t am in a t ion from the system .
LEAKS-If the system does not "cl ean-up" in a r ea
sonable time, consider ing the nature and size of the mani
fold a nd connected ch am bers, a leak m ay be loo ked for
by means of the Tesla co il. Th e probe should be run ov er
the entire sur face of the glass work in vol ved . A "f ast"
leak will be indicated where sparks concen trate a t a
point on t h e glass and a pin ki sh glow t akes place wi th in
the evacuated space .

Where a slow leak is suspect ed. before " bake- out:"
an d where the vacu u m is hi gh but still not sa tisfa ctory , a
solvent such as carbon t et ra chlori de may be applied t o
the manifold surfa ce with a n atom izer, a wad of cotton
or brush. If a le ak is found, the Tesla vo ltage will cause
a marked bluish glow whi le the solvent is entering the
a per t ure, or th e ion gage r eading will in dica t e increased
pressure.

After "bake- out " or when t he man ifo ld is too hot for
the a pplication of liquids, illuminating gas or h yd rogen
may be applie d to th e surface from an unligh ted torch.
Gas en terin g the h ole will effect the ion iza ti on gage read
ing im m ed ia t el y. A very small leak m ay be fou n d in t h is
wa y . If there a re n o lea ks , the manifold and pump a ssem
bl y is ready for use'.

W ith the m anifold at high vacuum, no ioni zation will
be a pparen t fr om the effects of a Tesla probe held on t he
ma nifold (above t he bafflel. Below the baffle on t he
ba rrel of the HV-1 pu mp t h e probe will cause flu or escen ce
of the oil vapor s as well as a visible di stu rban ce of th e
oil flow below the jets. The probe when touched to the
HV-1 outlet will show a faint blue-viole t glow. If t h ese
first two condit ions are obtained, but a pinkish glow is
present . in the outlet, the mechanical pump and its
coupling should be checked.

For new oil, Or after an oil change , the pump will re
quir e abou t 24 hours of operation t o condit ion t h e oil for
optim um pe rforma n ce. Approximately 15 minutes heat
ing time is requ ired for the HV-l to reach full efficiency
fr om a cold sta r t .

PRECAUTIONS
I-Th e vacuum system should not be opened "to air"

when t he diffusion pump is hot, to preven t oxidation of
the pum p oil. 2-If a t any t ime a white vapor is vis ible
in t he HV- l, both pumps sh ould be immediately shut off.
The va por is an indicat ion of forepump fai lure or a very
rapid leak . If t he oil has become dark, the sy stem m a y
requi re complete cleaning. 3-Ground leads should be
provided on bo t h flange couplings to prevent t he Tesla
voltage from punctur in g the Neopr ene ga skets.

CLEANING
Diffusion pumps in co n tinuous use should be cleaned

at a pproxim ately one-month interval s. The m at er ia ls and
fa cilities required for cleanin g are: Carbon t etra chloride
and pentan e (or a cetone) . An oven ca pable of tempera
tures up to 500 0 C will all ow comple te removal of ca r 
bonac eous deposits. Th e oven should be prov ided wi t h an
air in let and outlet t o allow the produc t s of ox idat ion to
be carried off . An accu rate tempera t ur e con t rol a nd in 
dicator are advisable to pr even t m isha p to th e glass
par ts . Where an oven is n ot available. steel wool, water
and seme abrasive cleanser such as di a toma ceous ear t h

1 "Bake-out" consists o f surro undi ng the man ifo ld and wo rk to be
evacuated with an oven. The tempera ture is then rai sed and he ld just
unde r the anne a lin g p oint for the "softest" gla ss be ing used in the
system (approxima te ly 500 de gr ees C for Pyrex) . The tempe rature is
mei ntei ned for thi rty minutes to an hour , or at least unti l the new
gla ss In the system shows no fluo rescence on app li cat ion or t he Tesla
vo lta ge . This "clea ns up " the g la ss-ware t o a po int wher e it wi ll not
nor ma lly re lea se furt her g as. A n ac curate t herm ocoupl e typ e t em per a
tu re indi cator and hea ter co nt ro l are adv isab le to p revent m ishaps to
the system d uring " ba ke-out."

:l Contam ina t ion in the system such as decom posed o il , o r a source of
hig h va po r pressure in t he load will gi ve "virtua l leaks" or unfavor
ab le maximu m vacu um readin gs.



A typical vacuum pump sys te m,
utilizing an Eimac HV- l Diff usion
Pump.

The mechanical forepump should be
shockmounted to minimize vibration.
The large rubber tubing couplings be
tween the forepump and the diffusion
pump serve to prevent any movement
of the for epump from being transmit
ted to the diffusion pump.

may be used. The procedure is given in the following
paragraphs.
GLASS HO US ING BARREL-New hous ings should be
given a r inse wi t h a cu p of pentane or acetone a n d t hen
war m -a ir dried . (CAUTION: pentane a n d ac eton e a re
in flammable . Keep away fro m op en f'la mes.) Used , di r t y
h ou s ings shou ld h a ve t he excess of oil flu id r in sed out
w it h t wo or t hree flus h in gs of a bo ut one cu p (pe r rinse )
of ca r bo n tet rach lor ide. Th e last r in se m ay be saved for
the first wash of t he following pieces . To remove ad
h ering ca r bonaceou s m a t t er a fter dra ini ng, t he h ousing
shou ld be baked out in a n oven up to 500 0 C. If t h e
hou sing is not too caked, a r inse with pentane or acetone
a n d ge n tle drying with warm a ir (i n pla ce of bak in g out
in t he oven ) is su fficient.
ALUMINUM J ET ASS EMBLY-Th e jet assem bly m a y be
clea ned a t th e sa me t ime t hat the glass h ou sing barrel is
clea ned by in se r t ing th e asse m bly in t o the glass h ousing,
po u ri ng in the rinse solu t ion a n d closing the to p op ening
with a stopper. Agi t a t e t h e so lution by t ilt ing and shak-

ing t he pu mp so that a ll pa rts are w ell wash ed over . Al
w ays rem ove the stopper a nd jet assem bly after wash ing,
pr ior t o dra in ing , bakin g or ai r drying. To furth e r r em ove
ha rd ca bona ceous m ateria l, the asse m bly, less baffle ,
sh ou ld be pla ced in a n a nn ea ling oven a n d h ea ted care
fu lly to 475 0 C, t hen a llowed to coo l slowly in a ir ,

BAFFLE--The ba ffle should be disassembled a n d all pa r t s
r insed t h ree t im es w it h pentan e or aceton e : th e last two
r insin gs m ust be wi th clean solution . Fo llow with wa r m 
a ir drying.

NEOPRENE GASKETS-Was h the gaskets in carbo n te t
r ach loride or a lcoho l, t hen wi pe with a cle an cloth in
place of warm-a ir drying ,

GLASS MANIFOLDS- Use the sa me procedure a s for
the glass hous ing ba r r el w hen feasible . Ho w ev er, usually
wash in g w it h pure water and a lcoh ol, followed by wa r m 
a ir d rying, m a y be sufficient because there is less forma
t ion of ca r bo n aceous matter h ere than in th e case of the
pu m p h ou sing.
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PART NO.NO.REaD ITEM
911 I BAFFLE ASSEMBLY
914 I MANIFOLD ADAPTOR
9 17 I PUMP BARREL ASSEMBLY

4911 I JET ASSEMBLY
7912 I 3" METAL FLANGE ASS Y.
7913 I I" METAL FL:ANGE ASS'Y
B911 I FORE -VAC NIPPLE
o - 3 2 NEOPRENE GASKET-3"COUPLING
0-9 I NEOPRENE GASKET-I"COUPLING
0-15 2 I" INSERT
0-22 2 3" INSERT

• EACH FLANGE ASSEMBLY INCLUDES NECESSARY
FLANGES, GASKETS, INSERTS, BOLTS AND
HARDWARE : .
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