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INFORMATION

AS IT APPEARS
IN THIS CATALOG

IMPORTANT
EIMAC "EXTRAS”

APPLICATION ENGINEERING—As well as being
available for consultation the Eimac Application
Engineering Department provides information
about tube operating techniques, tube data and ap-
plication bulletins in order to keep you up to date
with the latest in electron power tube development.

FIELD ENGINEERING—On the following page is
a list of Eimac field engineers who operate out of
offices in many major cities of the United States.
These men will help you personally with problems
of technique, experimental work, etc. Engineers
from the Eitel-McCullough, Inc., plant in San Bruno
are also available for field consultation throughout
the country. As Eimac tubes are universally adopted
the same services extend to many countries over-
seas through the Eimac export division,

Field Engineers

Dealers

Price List

Tube Type Numbering System
Application Bulletin No. 5

4-65A Radial-Beam Power Tetrode
4-125A Radial-Beam Power Tetrode
4-250A Radial-Beam Power Tetrode
4-400A Radial-Beam Power Tetrode
4-1000A Radial-Beam Power Tetrode
4W20,000A Radial-Beam Power Tetrode
4X150A Radial-Beam Power Tetrode
4X150G Radial-Beam Power Tetrode
4X500A Radial-Beam Power Tetrode
4E27A/5-125B Radial-Beam Power Pentode
2C39A Power Triode

3X2500A3 Power Triode

3X2500F3 Power Triode

3X3000A1 Power Triode
3K20,000LK Power Klystron

866A Mercury Vapor Rectifier

872A Mercury Vapor Rectifier
Vacuum Capacitors

Variable Vacuum Capacitors

Finger Stock

HR Connectors

Application Bulletin No. 8

Quick Reference Catalog






Eimac

EITEL-McCULLOUGH, INC Fl.eld
SAN BRUNO, CALIFORNIA Englneers

Serving eight territories throughout the United States are top qualified men well
equipped for electronic factory-field liaison. A phone call or letter to the Eimac
field engineer covering your area will bring immediate engineering assistance or
information on deliveries and prices. These men are in daily communication with
the Eimac factories and have up-to-the-minute information available at their

finger tips.

»HERB BECKER » J. E. JOYNER, JR.
1140 Crenshaw Blvd. 1706 South Gordon St., S. W.
Los Angeles 19, California P. 0. Box 341, Station A
Phone: Webster 1-1257 Atlanta, Georgia

Phone: Amhurst 1101
» DAVE M. LEE CO.

2517 Second Ave. » ROYAL J. HIGGINS CO.
Seattle 1, Washington 10105 South Western Ave.
Phone: Main 5512 Chicago 43, lllinois

Phone: Cedarcrest 3-7388
W. CLIF McLOUD & CO.

5528 East Colfax Ave. » ADOLPH SCHWARTZ
Denver 7, Colorado One Exchange Place, Room 919
Phone: Fremont 3067 Jersey City, New Jersey

Phone: Delaware 3-2424, 3-2425
CLYDE H. SCHRYVER SALES CO.

4550 Main St., Room 224 TIM COAKLEY SALES OFFICE
Kansas City 5, Missouri 11 Beacon St.
Phone: Westport 4660 Boston 8, Massachusetts

Phone: Capitol 7-0050

Export Agents

FRAZAR & HANSEN, LTD.
301 Clay St.

San Francisco, California

Phone: Exbrook 2-5112

For information concerning your electronic problems or needs solicit the services
of these men without any obligation.

SEE REVERSE SIDE FOR SECTIONAL MAP

Effective 6-5-53 ) )
’ Indicates change from sheet dated 12-1-50 Printed in U.S.A 2-70638
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Export Agents: FRAZAR & HANSEN, 301 Clay Street, SAN FRANCISCO, CALIF. Phone: EXbrook 2-5112



AN EIMAC DEALER IS NERAR Y0U

For Your Assurance to Obtain the Most Modern, Guaranteed Eimac Tubes - Purchase Only from These

Authonzed Distributors

ALASKA
Anchorage

Alasko Radia Supply Inc
Box 2279

Yukon Rodio Supply Inc
Box 406
Foirbonks

Yukon Radio Supply Inc
655 6th Ave
P O Box 1385

Juneou
Alaska Radio Supply Inc
Box 2538
ALABAMA
Birminghom
Ack Rodio Supply Co
2205 3rd Ave North

James W Clary Co
1713 2nd Ave South

Forbes Distributing Co  Inc
2600 - 3rd Ave South

Mobile

Horris Supply Co

10 North Woter $t

P O Box 1009
Montgomery

Nolin Mclnnis Inc
205 Commerce St
P O Box 2229

Southeastern Radio Ports Co
210 North Court St
ARIZONA
Phoenix

Rodio Ports of Arizona
214 South 11th Ave

Radio Speciolties & Applionce Corp
305 E Roosevelt

Western Radio & Engineering Co
1915 Eost Woshington St
Tucson
Elliott Electronics Inc
418 North 4*h Ave
P O Box 5081
ARKANSAS
Blytheville

Blythewille Radio Supply
112 South Furst St

Ft. Smith

Wise Radio Supply
100! Towson Ave

Lite Rock

Carlton Whalesale Rodio, inc
109 West ¥th St
P O Box 828

Southern Radio Supply
1419 Mo St

Dovid White Rodio Supply Co
1222 Main St

Texarcana

Lovender Radio Supply Co , Inc
520 Eost 4th

CALIFORNIA
Bakersfield

Volley Radio Supply
716 Boker St

Burbonk

Fred S. Dean Co
919 North Victory Blvd

Valley Electronic Supply Co

1302 W Mognolio Blvd
Fresno

Jock C Arbuckle

2330 Kern Ave
Glendole

Hagerty Radio Supply

6826 Son Fernondo Road
Los Angeles

Federoted Purchoser, Inc

911 South Grand Ave

Henty Rodio

11240 West Olympic

Kierulff Electronics, Inc

820 West Olymp ¢ Blvd

Rodio Products Sales, Inc
1501 South Hill S

Radio Specialties Co
1956 So Figueroo St

Radio Television Supply Ca
341 West 18th St

Shelley Radio Co
2008 Westwood Blvd
Long Beoch

Fred S Deon Co
969 American Ave

Larry Lynde Electronics
1526 East 4th St

Scatt Rodio Supply, nc
266 Alamros Ave
Moywood

Kierulff & Campany
6058 Walker Ave

Ooklond

W D Brll Ce
198 10th S

Electric Supp y Co
140 11th St
Palo Alto
Zack Rodio Supply Co
225 Homilton Ave
Posadena

Dow Radio Supply Co
1759 £ Colorado St

Electronic Supply Corp
2615 Eost Focthili Blvd
Sacramento

E M Kemp Co
115 R S

Sacromento E ectric Supply Co
1219 S S
Son Bernardino
Kiervlff & Company
1123 W.Bose Lineat L S
Son Diego
Electronic Equ-pment Distuibutors
1228 - 2nd Ave
Shanks & Wright
2045 Ketiner St

Western Rodio & Television Supply Co.

1415 Indio St

Son Francisco
Son Froncisco Radio Supply Co
1284 Market St

Zock Radio & Television
1426 Morket St
Son Jose
Fronk Quemen-, Inc
161 W Son Fernando 5t
Santo Ana
Radio & Television Equipment Co
207 Qak St
Santa Barboro
Channel Rodio Supply Co
523 Anocopo St
Stockton

B J Delornott Wholesale Co
515N Hunter &t

COLORADO

Colorado Springs
Murray Radio Co
9 East Vermijo
Denver

Inter-Stote Rodio & Supply Co
1639 Tremont Ploce

Radio Products Sales Cc
1237 - 16th St.

L B Walker Rodio Co
854 Broodway
Grond Junction
Rodio & Electronic Supply Co
511 Ute
Pueblo

L B. Wolker Rodio Cc.
218 W Bth 5t

CONNECTICUT
Bridgeport
Hatry of 8ridgepcert, Inc
1700 Main St
Hortford

Hatry of Hortford, Inc
203 Ann St

R G Sceli Co
1249 Main St
New Britain
United Radio Supply Co
47-53 Eost Mon St »
New Hoven

Thomas H Brown Co
15-25 Whiting St

Congress Rodio Co
207 Congress Ave

Dale Connecticut Inc
140 Ferry St

Hatry of New Haven Inc
77 Broadway

New London
ikins Electronic Supply Co
428 Bank St
Stamford
Hatry of Stamford Inc
97 Main St
Woterbury

The Bond Rodio Supply
439 W Mam St

Hatry of Waterbury Inc
89 Cherry St

DELAWARE
Wilmington
Almo Radio Co
Cor 6th ond Oronge St

Rodio Electric Service Co
3rd and To*nall Sts

FLORIDA
Ft. Lauderdole
Goddord Distributors
2113.15 South Andrews Ave
Jocksonville

Kinkade Radio Supply
1402 Louro St

Southeosi Audio Company

930 W Adoms St
Lakeland

Rodio Accessories Co

1050 South Florido Ave
Miami

Electronic Supply Co

61 N.E 9th &

rerman Rodio Supply Co
1365 N'W 23d St

Thurow Distributors, Inc
2207 NE 2nd Ave

Orlando
Hommond-Adcms, Inc
9 South Terry St
Pensacolo
Grice Radio & Electronic Supplies
360 E Wiright St
St. Petersburg
Coaper Radio Co
648 Second Ave So
Tollahassee
Thugow Distributors, Inc
739 North Monroe
Tampo

Kinkode Radio Supply
1707 Grond Centrol Ave

Rodio Accessories Co.
137-9 So Fronkhn St

Taurow Distributors, Inc
134-136 South Tompa St

West Palm Beoch

Goddard Distributors, Inc
1309 North Dixie

GEORGIA
Albany

Specialty Distributing Co
104 Pine Ave

Atlonto

Specialty Distributing Co
425 Peochtree St N.E

Southeastern Radio Ports Co

400 W Peachtree St

The Yancey Company Inc

1500 Northside Drive N W
Augusto

Speciaity Distributing Co

644 Reynolds St.
Columbus

Radio Soles & Service Co.

1326 First Ave.
Mocon

Speciolty Distributing Co
539 Arch St

Savannoh

Speciolty Distributing Co
411 E. Broughton St

Southeosterr. Rodic Perts Co

38 Montgomery St

HAWAII
Honoluly, T. H.

Precision Rodio Co.
1372-74 So King St

Rodio Wholesole & Supply Co

P O.Box 3768
IDAHO
Boise

Croddock s Rodio Supply
1522 Stote St

Kopke Electronics Co
119 Peasley St

ldaho Folls

Schwendimon s Wholesale Distributors

380E Street

ILLINOIS
Belleville
Lurtz Electric Co
210 North lllinors St.
Chicago
Aliied Rodio Corp.
833 W Jockson Blvd

Chicogo Radio Apparo*us Co., Inc.

415 South Dearborn St
Green Mill Radio Supply
145 West 111th St
Lukko Sales Corp.

5024 lrving Pork Rd
Nework Electric Co.

223 West Modison St

Star Electronic Distributors Inc

7736 South Holsted St.
Wolker-Jimieson Inc
311 South Western Ave
Decotur
York Rodio Supply Corp.
801 North Broadwoy
Elgin
Fox Electric Supply Co
67 69 Nor*h Stote St
Peorio
Klous Rodio & Electric Co
707 Main St
Quincy
Cooper Supply Co
935 Man St.

Rockford

H & H Electronic Supply, Inc.

510 Kishwoukee St

Art A, Johnsan Soles & Service

117 Chorles St

Mid-West Associoted Distributors

506 Wolnut St

Rock island

Tri-Caty Rodio Supply, Inc
1919 - 4th Ave.

EIMAC TUBES ARE THE COUNTERSIGN OF DEPENDABILITY IN ANY ELECTRONIC EQUIPMENT




Springfield
Horold Bruce
120 North 1st St

Wilson Supply Co
108 W Jefferson St

INDIANA

Anderson

Seyberts Rodio Supply

1331 Mon St
Angolo

Lokelond Rodio Supply Co

South West ond West Pleasont Sts
Evonsville

Costrup s
1014 West Fronklin St

Ohio Volley Sound Service
11 N'W Riverside Dreve

Wesco Rodio Ports
428 430 Pennsylvama St

Fort Woyne

Ft Wayne Electronics Supply, Inc
223 Eost Moin St

Pembleton Loborotories
236 Eost Columbio ot Borr <t

Worren Rodio Co
1716 South Horrson St
Indionopolis

Grohom Electromics Supply, Inc
102 S. Pennsylvonia St

Meunier Rodio Supply Co
524 North lllinois

Rodio Distributing Co
1013 North Copitol Ave.
Lofoyette
Holmes Radio Supply Co, Inc
217 Mam St
Muncie

Rodio Supply of Muncie, Inc
305 North Modison

Stondord Rodio Ports Co , Inc
718 South Wolnut

Peru

Chingomon Rodio
814 West Moin St

Richmond

Rodio & Television Distributing Co
717 South 5th St

South Bend
Colfox Co, Inc
802 South Moin St
Rodio Distributing Co
Monroe ond Corroll Sts
Terre Houte
Archer & Evinger
1216 Wobosh Ave
Terre Houte Rodio
501 Ohio St

IOWA

Cedor Ropids
Gnfford Brown. Inc.
106-108 First St SW
Council Bluffs
World Rodio Loborotornes Inc
744 West Broodwoy
Dovenport
Tri City Rodio Supply Inc.
320 Eost 4th St
Des Moines

Gifford Brown, Inc
1216 Grond Ave.

Rodio Trode Supply Co

1224 Grond Ave.
Dubuque

Boe Distributing Co

498 North Grondview Ave
Sioux City

Dukes Rodio Co.

209 - 6th St

Power City Rodio Co.

408 Jones St.

Woterloo

Fornsworth Rodio & Television
623 Jefferson St

Roy-Moc Radio Supply Ca
200 Bollou St
KANSAS

Pittsburg
Pitisburg Rodio Supply
212 South Broodwoy

Solino
Western Dist Rodio & Supply Co
227 North Sonto Fe

Topeko

Acme Rodio Supply
412 € 10th St

John A Costelow Co Inc
125 Konsos Ave
The Over’on Electrnic Co , Inc
522 Jackson St

Wichito
Amoteur Rodio Equipment Co
1203 Eost Douglos
Interstote Electrome Supply Corp
2301do, P O. Box 2018
Rodio Supply Co
1125 27 Eost Dovglos

KENTUCKY
Lexington

Electromic Distributors
134 West 3rd St

Kentucky Rodio Supply Co
376 East Moin St

Radio Equipment Co
480 Skon St
Lovisville

P 1 Burks & Co, Inc.
911 West Broodway

Universal Rodia Supply Co
533 South 7th St

LOUISIANA
Alexondrio
Centrol Rodio Supply Co
509 Monroe St
Boton Rouge
Electronic Supply Co
1751-53 North 21 St
Lofoyette
Rolph s Radio Electronic Supply
3004 Comeron St
Loke Chorles
Wholesole Rodio Equipment Co.
230 Bilboo St
Monroe
Hole & McNeil
421 Wolnut St
New Orleons

Columbio Rodio & Supply Co
3940 - 3rd St

Electronic Ports Corp
205-207 North Broad

Rodo Parts Inc
807 Howord Ave

Shuler Supply Co
415 Dryodes St

Shreveport

In*erstote Electric Co of Shreveport, Inc

630 Spring St

Koelemoy Soles Co
220 Crockett St

MAINE

Auburn
Rodio Supply Co . Inc
26 Cross St

Bongor
Rodio Service Loborotory
76 Exchonge St

Portlond
Maine Electronic Supply Corp
148 Anderson St

Rodio Service Loborotory
1004 Congress St

Tubgs —
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MARYLAND
Boltimore

Henry O Berman Co Inc
12 Eost Lombard St

Konn-Ellert Electronics Inc
9 Sou'h Howard St

Rodio Electric Service Co
5 North Howord $t

Wholesale Rodio Parts Co inc

3311 West Baltimore St
Cumberlond

Zimmeriond Wholesalers

162 Bedford St
Hogerstown

114 E Washington St

Solisbury
Almo Rodio Co
219 Highland Ave

MASSACHUSETTS

Boston
DeMombro Radio Supply Co
1111 Commonweolth Ave
Generol Electric Supply Corp
145 North Beocan
Hotry & Young of Moss Inc
42-44 Cornhill
The Louis M Hermon Co
885 Boylston St
A W Mayer Co
895 Boylston St

Rodo Shack Carp
167 Woshing*on St

Radio Wire Television Inc
110 Federal St
Brockton
Wore Radio Supply Co
913 Center St
Combridge
The Eostern Co
420 Memorral Drive
Electricol Supply Corp
1739 Massachusetts Ave
Fitchburg
Hotry & Young of Fitchburg, Inc
390 Woter St
Holyoke

Qakes Electricol Supply Co
271 Appleton St.

Springfield Rodio Co
93 High St
Lowrence
Hotry & Young of Lowrence, Inc
262 Lowell St
New Bedford
C.E Beckmon Co
11 Commerciol St
Pittsfield
Pitsfield Rodio Co
41 West St
Springfield
T F Cushing
349 Worthington St
Hotry & Young of Springfield, Inc
169 Spring St

Riga Electricol Corp
376 Worthington St.

Soundco Electronic Supply Co
147 Dwaght St

Spr nafield Rodio Co
405 1 mght St

Westinghouse Electric Supply Co.
46 Hompden $*

Worcester

DeMombro Radio Supply Co , Inc.

222 Summer St

Radio Electromic Soles Co.
52 Chondler St

Rod o Mointenonce Supply Co
80 Thomos St

MICHIGAN
Ann Arbor

? 1chase Rodio & Comero Shop
A0S Church St

Wedemeyer Electronic Supply Co
215 North 4th Ave

Bottle Creek
Eiectronic Supply Corp
94 Hamblin Ave

Boy City
Kinde Distributing Co
504 Washington Ave

Detroit

M N Duffy & Co
2040 Grond River Ave W.

Rodso Electromic Supply Co
1112 West Worren Ave

Rodio Speciolties Co
456 Choslotte Ave
Flint

Shond Radio Specialties
203 Wes* Keorsley St

Grond Ropids

Radio Electronic Supply Co
505 Jefferson Ave SE

Jockson

Fulton Rodio Supply Co
265 West Cortland St

Kolomozoo

Electronic Supply Corp
906 East Michigan Ave

Rolph M. Rolston Co
201 North Park St

Lonsing
Wedemeyer Electronic Supply Co
2005 Eost Michigon Ave
Lorium
Northwest Rodio

Muskegon

Fitzpatrick Electric Supply Co.
444 frwin Ave , Cor. Wood

Bell-Lounim Electronics, Inc
1839 Peck S

Pontioc

Electronic Supply Co.
248 Eost Pike St

MINNESOTA

Duluth

Lew Bonn Company
228 Eost Supenior St

Northwest Rodio
123 Eost 15t St
Minneopolis

Lew Bonn Company
1211 LoSolle Ave

Electromic Center, Inc
107 3rd Ave No

Northwest Rodio & Electronic Supply Co

52 South 12th St
Stork Rodio Supply Co
71 South 12th St
St, Poul
Lew Bonn Co
141-147 West 7th St

Holl Electric
566 North Robert St

MISSISSIPPI

Jockson

Swon Distributing Co Inc
34?2 N Gollotn St P O Box 320!

MISSOURI

Butler
Henry Radio
211 North Moin St
Cope Girordeou
Suedekum Electrome Supply Co
902 South Sprigg St P O Box 221
Joplin
4-Stote Rodo & Supply Co
201 Moin St




Kansas City

Burstein-Applebee Company
1012-14 McGee St

Continental Electric Co
1321 West 13th 5t

Electro-Crafts
1305 Swift North

Rodiolab
1612 Grand Ave
Poplar Bluff
Tri.State Rodio & Supply Co
118 Bartlett St
St. Joseph

Acme Rodio Supply
110 North 9th St

St Joseph Rodio & Supply Co
922.24 Fronais St
St. Lovis

Ar-Ka Engineening Inc
1319 South Vondeventer

Walter Ashe Rodio Co
1125 Pine St

Interstote Supply Co
26 South 10th St

Rodomics
5040 Easton Ave

Von Sickle Rodio
1113 Pine St
Springfield
Horry Reed Radio & Supply Co
805 Boonville Ave

MONTANA
Billings
Electronic Supply Co
214 - 11th St. West
Butte
Seuth Supply Co
425 So. Anzono St
Great Falls
GeosLindgren Co.
P O Box 966
Missoula

Northwest Distributors
509 South Higgins Ave

NEBRASKA
Lincoln

Hicks Radio Co
1422 O &

Leuck Rodo Supply
243 South 11th St

Omaha

J B Distnibuting Co
1616 Coss St

Omoha Apphance Co
18th ond St Mory s

Rodio Equipment Co
2852 Douglos St

Scottsbluff

Joaquim Rodio Supply, Inc
1913 Broodwoy - P O Box 67

NEVADA
Reno

Ed Heim Radio & Electronoics
1185 Wells Ave

NEW HAMPSHIRE

Concord

Evons Rodio

P O Box 312
Dover

Americon Rodio Corp

510 Centrol Ave
Manchester

Demambro Rodio Supply Co
1308 Elm St

Rodio Service Loboratory
670 Chestnut St

NEW JERSEY
Atlantic City

Almo Rodio Co
4401 Ventnor Ave

Radio Electric Service Co
406 North Albany
Camden

Almo Radio Co
1133 35-37 Hoddon Ave

Rodio Electric Service of N ), inc
513-515 Cooper St
Newark

Continental Soles Cc Inc
Bloomfield Ave ot North 11th St

Federated Purchaser Corp
114 Hudsan St ot Central Ave

Aaroa Lippman & Cc
99 107 Nework St

Rodio Wire-Television Inc
24 Centrol Ave

Westinghouse Elect 12 Supply Co
528 Ferry St
New Brunswick
williom Rodio Supgl s Co
1861 Woodbridge Ave , Route 43
Trenton

Allen ond Hurley
25 South Warren St

NEW MEXICO
Albuquerque

Radio Equipment Co
523 East Central Ave

L B Walker Rodio Co., Inc
114 West Granite Ave
Roswell

Supreme Rodio Supply
129 West 2nd St

Santa Fe

A.1 Commumicohions Supply Co
110 West Paloce Ave

NEW YORK
Albany

Fort Oronge Distributing Co.
904 Broodway

E E Taylor Co
465 Central Ave
Amsterdam
Adirondok Rodio Supply
P O.Box 88
Binghamton
Federol Rodio Soles & Supply Corp
188 Stote St

Braoklyn

Peerless Electromcs Distnbutors Corp.

76 Willoughby St
Buffalo

Dymoc, Inc
2329 Mon St

Genesee Rodio & Ports Company
205 Genesee St

Rodio Equipment Corp

147 Genesee St
Cortland

C A Winchell Radio S.pply Co

37 Centrol Ave
Fredonia

Barker Higbee, Inc

27 Woter St
Hempstead

Standord Ports Corp

277 No Franklin St
Ithaca

Stollmon of Ithoca, Inc

123-131 South Tiogo St
Jamaica, L. I

Hornison Rodio Corparation
172-31 Hillside Ave

Norman Radio Distnbutors, Inc.
9429 Merrick Rood

Peerless Rodio Distnibutors Inc
92-32 Merrick Rood
Mount Vernon

Dowis Radio Distributing Co
66 Eost 3rd St

TueE’

New Yark City

Arrow Electromes Co
82 Cortlandt St

Electromcs Center Inc
118 Duane St

Federated Purchaser
66 Dey St

Grond Central Rodio
124 East 44th St
Horrison Rodio Corp
225 Greenwich St
Harvey Radio Co Inc
103 West 43rd St

Hudson Radio & Television Corp
4B West 38th St

Hudson Radio & Television Corp
212 Fulton St

Life Electronic Soles

345 Broadway

Midwoy Rodio & Television Corp
60 West 45th S+ *

Milo Radio & Electromics Corp
200 Greenwich St

Rad o Wire Television Inc
100 - 6th Ave

Sonford Electromes Corp
157 Chombers St.

Sun Radio & tlectromes Co , Inc
122 124 Duane St.

Termmnol Radio Corp
85 Cortlondt St
Rochester

Hunter Electromics
233 Eost Ave

Mosline Radio & Electronic Equip Co

192-196 Chinton Ave , North
Rochester Rodio Supply Co
114 St Poul St

Syracuse

W E Bernd!
655 South Warren St

Rodo Supply Co
200 Wolton St

Stewort W Seth_ Inc

325 Eost Water St
Utica

Beocon Electromcs, Inc

14 Cathenine St.

Vaeth Electric Co

35 Genesee St.
Watertown

Beocon Electronics, Inc
108 Lincoin Bldg

White Plains
Westchester Electromc Supply Co
420 Mamoronock Ave
Yonkers

Yonkers Electronic Supply, Inc
541 Nepperhan Ave

NORTH CAROLINA
Asheville
Freck Radio & Supply Co
38 Biltmore Ave
Charlotte

Dixie Rodo Supply Co , Ir
715 West Moreheod

Show Distributing Co.
205 West 15t St

Southern Rodio Corp.
1625 West Moreheod
Greensboro

Johannesen Electnic Co
312-14 North Eugene St

Southeostern Rodio Supply Co.
404 North Eugene St.
Raleigh

Rodio Amoteur Center
411 Hillsboro St.

Southeastern Rodio Supply Co.
415 Hllsboro St.
Winston-Salem

Dolton Hege Rodio Supply Co
924 West 4th St.

NORTH DAKOTA

Fargo
Bristol Distributing Co.
419 N.P. Ave.

Fargo Radio Service Co
$5 3rd Ave. North

OHIO

Akron

Olson Radio Warehouse, Inc.
73 East Mill St

The Sun Radio Co.

110 Eost Market St
Ashtabula

Morrison s Rodio Supply

331 Center St.
Conton

Armstrong s Electromc Center
1261 Clevelond Avenue Northwest

Wireless Radio & Television
117-12th St NLE.

Cincinnati
Chambers Electromc Supply Co.. Inc.
1667-71 Centrol Parkway
Herrhinger Distributing Co.
15th ond Vine Sts.
Hughes Peters, Inc.
1128 Sycomore St.

The Mytromc Co.
121 West Centrol Porkwoy

The Schuster Electric Co.
319-21 Eost 8th St.

Steinberg's, Inc.
633 Walnut St

United Radio, Inc.
1314 Vine St

Cleveland

Northern Ohio Loborotones
2073 West B5th St

Pioneer Rodio Supply Corp
2115 Prospect Ave.

The Progress Rodio Supply Co
415 Huron Rood

Radio & Electromes Part Corp.
3235 Prospect Ave.

Winterodio, inc.
1468 West 25th St.
Columbus

Hughes-Peters, Inc.
111-17 Eost Long St

Thompson Rodio Supphies
182 Eost Long St.
Dayton

Hughes-Peters, Inc.
300 West 5th ot Perry

Srepco, Inc.
135 Eost 2nd St

Stotts-Friedmon Co.

620 South Mo St
East Liverpool

D & R Radio Supply

631 Dresdon Ave.
Lima

Limo Rodio Ports Co.

600 North Moin St.
Springfield

Eberl e Rod.o Supply

522 West Mo St.

Standard Rodio—Springfield, Inc

119 West Mo St.
Steubenville

D & R Rodio Supply

156 South 3rd St
Toledo

The H & W Auto Accessories Co.
26 North 11th St

Lifetime Electromics
1501 05 Adoms St

Worren Rodio Company
1320 Madison Ave.
Youngstown

Rodio Ports Co
230 Boordmon St.



Ross Rodio Company
325 West Federol St.

OKLAHOMA
Oklohomo City

Rodio Supply, Inc.
724 North Hudson

Tulso
Electronic Supphes
219 Eost 1t St

Industriol Electromic Supply, Inc
1124 Eost 4th St.

Qil Copitol Electromics Corp.
923 Eost 4th St

Rodio, Inc.
1000 South Mo St

$ & S Rodio Supply Co.
721 S. Detron St
OREGON
Eugene

Corlson, Hotton & Hoy Inc
96 Eost 10th Ave.

United Rodio Supply, Inc
179 West 8th St.
Medford
\erl G. Wolker Co.
P. O. Box 1586
Portland
Centrol Distributors
1135 S.W. Woshington St
Flerming & Company
N.W. Broodwoy ot Flonders
Horper-Meggee Co
1506 N.W. Irving St
Lou Johnson Co., Inc
422 N.W. Bth Ave.
Northwest Rodio Supply Co.
717 S.W. Ankeny 5t

Pocific Stohonery Wholesale Radio Dept

414 SW. 2nd Ave.

Portiond Rodio Supply Co
1300 West Burnside St

Stubbs Electric Co.
33 N.W. Pork Ave.

United Rodio Supply, Inc
22 N.W 9th Ave.
Salem

Lou Johnson Company
1051 South Commerciol St

PENNSYLVANIA
Altoona

Hollenbock's
2221.3.5 Eighth Ave.

M. V. Mansfield Co.

937 Liberty Ave. Nashville
Broid Electnic Co.
Rq Ports C.
ég;OPe:nsAvaony 1100 Demonbreum St
T C Electro Distributing Co.
Sm%:u:";wy 1914 West End Ave.
Reoding TEXAS
George D. Borbey Co. Abilene
2nd ond Penn Sts. R & R Electronic Ca
Scronton 802-4 Wolnut St
Fred P Pursell Amarillo
548-50 Wyoming Ave. R & R Electronic Co.
707 Adoms St

Scranton Radio & Television Supply Co.
519-21 Mulberry St
Uniontown

Zimmermon Wholesalers
55 Margontown St.

Wilkes-Barre
Rodio Service Co.
346 South Moin St
Williamsport
Williamspart Rodio Supply
518 West 3rd St.
York

York Rodio & Refrigerohon Ports
263 West Morket St.

RHODE {SLAND

Providence
Wm, Dondreto & Co.
129 Regent Ave.
DeMambro Rodio Supply Co
90 Broadwoy
W. H. Edwords Co.
94 Broodwoy

SOUTH CAROLINA

Charleston
Rodio Loborotories
215 King St.
Columbia

Dixie Rodio Supply Co , Inc.
1700 Lourel St

Southeastern Rodio Parts Co.

1513 Toylor St.
Greenville

Dixie Rodio Supply Co., Inc.

22 South Richordson St.
Spartanburg

McElhenney Co., Inc.
204 St. John St.

SOUTH DAKOTA

Bethlehem

Buss Rodio Electric Supply
61-63 Eost Brood St

Erie
J. V. Duncombe Co.
1011 West 8th St.
Worren Rodho, Inc.

Aberdeen
Burghordt Rodio Supply
P. O. Box 342

Sioux Folls

Power City Rodio Co.
209 South st Ave.

12th ond Stote Sts. Watertown
Harrisburg Burghordt Rodio Supply
Rodio Distributing Co. P O.Box 1
915 South 13th St. TENNESSEE
Philadelphia Bristol
A. C. Rodio Supply Co. Roden Electricol Supply Co.
1539 West Possyunk Ave. 104 Eost Stote St.
Almo Rodio Co Choﬂonoogo
509 Arch St.
Speciolty Distributing Co.
Almo Rodio Co. 135 Market St
6205 Market St. :
Almo Rodio Co. Jackson
41216 North 6th SI. L. K. Rush Company
Consolidoted Rodio Co. 103 Highlond
612 Arch St. Kingspon
Herboch & Rodemon, Inc. Chemarty Rodio & Electric Co.
1205 Cuthbert St. 1019 Bristol Highwoy
M & H Sparting Goods Co. .
512 Market St. Knoxville

Rodio Electric Service Co.
N.W. Cor. 7th ond Arch Sts.

Rodio Electric Service Co of Penno., Inc
3412-14 Germontown Ave.

Albert Stenberg & Company
2520 North Brood St.

Evgene G. Wile
218 South 11th St
Pittsburgh

Comeradio
1121 Penn Ave.

1257

Chemaity Rodio & Electnic Co.
12 Emory Pork

Roden Electricol Supply Co.

808 North Centrol Ave.
Memphis

Bluff City Distibuting Co.

905 Union Ave

Lovender Rodio Supply Co., Inc.

180 South Cooper St

W & W Disttibuting Co.
639 Madison Ave

West Texas Rodio Supply
1026 West 6th St
Austin
The Hargis Co
706 West 6th St
Beaumont
Montague Rodio Distributing Co
760 Lourel St.

Brownsville

Electronic Equipment & Engineering Co

1152 Eost Modison St

Corpus Christi

Electronic Equipment & Engineering Co

805 South Stoples St

Wicks DeVilbiss Co

513 15 South Staples St.
Dallas

Crobtree s Whclesole Rodio
2608 Ross Ave

Industriol Electronic Subply, Inc
134 Leshe St

Ra-Tel, Inc
2409 Ross Ave.

Southwest Rodio Supply
1820 North Horwood St

Wilkinson Bros

P O Box 1169
Denison

Denison Rodio Supply

310 West Woodord St
El Paso

C C McNicol
811 North Estrzlia

Mmidlond Speciolty Co.
425 West Son Antonio St.

Reeves Rodio Supply
720 North Stonton St
Fort Worth

Electronic Equ pment Co.
917.19 Florence St

Ft. Worth Radio Supply Co.
1201 Commerce St.

Scooter s Rodw Supply Co.
509 Commerce St

Bill Sutton’s Wholesale Electronmics
Commerce ot 5th St
Houston

Busocker Electronic €quipment Co.
1721 Wough Dnive

Electronic Ports Co
3508 Crowford 5t

Geophysicol Supply Co.
P.O Box 2214

Robert E. Fronkin Co.
1905 Chortres St

Gulf Coost Electronics
1110 Winbern St

R.C.& L. Holl, Inc.
121y Coroline St.

Hornson Equipment Co.
1422 Son Jocinto St

Houston Rodio Supply Co , Inc.
Cloy ot LoBranch

Lenert Company

2213 Congiess Ave.
Sterling Rodio Products Co
1616 McKinney Ave

Strous-Fronk Compony
4000 Leelond Ave.

Laredo

Guorontee Rodio Supply Co.
1314 fturbide St.

Lubbock

R & R Supply Co., Inc.
706 Mo St,

West Texos Rodia Supply
1007 Avenue Q

McAllen

Rio Rodio Supply Co.

P.O.Box 168
Son Angelo

Gunter Wholesale Co

606 South Irving St - P.O Box 1505
San Antonio

Amoteur Heodquarters & Supply
P. O Box 5086, 8eacon Hill Stotion

Electroncs. Inc
616 Broodwoy

Mission Radio Inc
P O. Box 2487

Rodio & Television Ports Co.
118-20 Seventh St

Rio Rodio Supply Co
818 Son Pedro

Strous-Fronk Company
301 South Flores St
Tyler

Lovender Rodio Supply Co
502 Eost Ookwood

Waco
The Horgs Co , Inc
1205 Woshington Ave.
Wichita Falls

Clork & Gose Rodio Supply
1203 Indiono Ave.

Maoney Rodio Supply Co
P O Box 969

UTAH
Ogden
Bollard & Corter Co
2428 Gront Ave
Salt Lake City

O Loughhin s Rodio Supply Co
113 Eost 8roodwoy

Rodio Supply Co.
157 Motor Ave.

S R.Ross. Inc
1212 South Stote St

Standord Supply Co.
531 South Stote 5t

VIRGINIA
Bristol
Bristol Rodio Supply Corp.
31 Moore St.
Lynchburg
Eostern Electric Co
920 Commerce St
Norfolk

Rodio Equipment Co
B21 West 21t St

Rodio Ports Distributing Co.
128 West Olney Rood

Radio Supply Co
711 Gronby St
Richmond

The Arnold Company
2810 West Morsholl St.

Radio Supply Company
3302 West 8rood St.

Wyott-Cornick, Inc.
Groce ot 14th St
Roanoke

H. C. Boker Soles Co., Inc.
19 Fronkfin Rood

WASHINGTON

Bellingham
Woitkus Supply Co
110 Grond Ave

Everett
Pringle Rodio Wholesole Co
2514 Colby Ave

Seattle
Alosko Radio Supply, Inc
1844 Westioke Ave. North
Electronic Supply Corp.
6305 - 49th Ave. S.W
Horper-Meggee, Inc.
960 Republicon St.
Rodio Products Soles Co., Inc
1214 First Ave.

Seottle Rodio Supply, Inc.
2117 Second Ave.

Western Electromic Supply Co

717 Dexter Ave.

Westloke Electromic Supply

511 Westloke Ave.. North

Herb E Zobnst Co

2121 Westloke Ave.
Spokane

Columbio Electric & Mig. Co
South 123 Wall St

Harper-Meggee Ca.
North 734 Division

Northwest Electronics Co
North 102 Monroe St
Tacoma

C & G Rodio Supply Co
25026 Jefferson Ave.

A T Stewort Co
743 Broodwoy

Walla Walla

Kor Radio & Electric Co
12th ond Pine Sts

WASHINGTON, D. C.

Copitol Radio Wholesolers
2120- 14th St N'W

Electronic Wholesolers Inc
2345 Shermon Ave. N.W

Generol Electric Supply Corp.
705 Edgewood St. N.E

Kenyon Rodio Supply Company
2020 - 14th St N.W

Rucker Rodio Wholesolers
1312 - 14th 5t N.W.,

Southern Wholesalers, Inc
707 Edgewood St N.E

Sun Rodio
938 F St N.wW

WEST VIRGINIA
Charleston

Chemaity Rodio & Electric Co.
103 Clendenin St

Clarksburg
Trenton Rodio Co.
791 Pike 5t

Huntington

Electromic Supply, Inc.
422 Eleventh St

King & Irwin Inc.
316 Eleventh St
Morgantown

Trenton Rodio Co.
300 Gront Ave.

Wheeling

Generol Electronics Distnibutors, Inc
26 Tenth St

WISCONSIN
Appleton

Appleton Rodio Supply Co.
1217 North Richmond St.

Volley Rodio Distributors
518 North Appleton St.

Madison

Sotterfieid Rodio Supply

326 West Gorhom St
Marinette

G M. Popkey Co.

Main ot 9th St
Milwaukee

Centrol Rodio Ports Co.
1723 West Fond du Loc Ave.

Electro-Plionce Distributors, Inc.
2548 West Lisbon Ave.

Rodio Ports Co., Inc

536-38 West Stote St.
Wausau
Rodio Service & Supply Co.
615 Third St
WYOMING
Cheyenne
Houge Rodio & Supply Co. :
2008 Carey Ave



PRICE

June 1, 1953

VACUUM TUBES

HEAT DISSIPATING CONNECTORS

TUBE TYPE PRICE TUBE TYPE PRICE TYPE PRICE TYPE PRICE
2-01C $ 15.25 6C21 $ 77.00 ::-; $ -2: ::"; 51-22
2-25A 11.00 KY21A 13.25 : : - :
HR-3 .60 HR-3 1.60
Gl LER ) RX21A 9.00 HR-4 80 HR-9 3.00
2-150D 19.25 257 9.00 HR-5 .80 HR-10  1.60
2-240A 66.00 35T 10.50
2-2000A 214.50 351G 16.00
2C39A 34.00 75TH 13.25 AIR SYSTEM SOCKETS
3K20,000LA  2,975.00
3K20,000LF  2,975.00 7:;:.; ::2: TYPE PRICE
' ke L ‘ 4-400A/4000 $16.00
3K20,000LK  2,975.00 100TL 18.25 4-400A /4001 12.00
3W5000A3 198.00 152TH 28.75 4-400A/4006* 6.00
3W5000F3 198.00 4-1000A/4000 22.50
UCEaL —— 4-1000A /4001 17.00
3W10,000A3  957.00 250R 22.00 4-1000A/4006* 7.50
3X2500A3 198.00 250TH 33.00 4X150A/4000 18.00
3X2500F3 198.00 4X150A/4001 17.50
3X3000A1 198.00 Z501L 33.00 4X150A/4006* 60
0 253 20.50 4X150A/4010 20.15
) : 304TH 60.50 4X150A/4011 19.70
4-125A 30.25 304TL 60.50 *Replacemenf Chimneys
4-250A 41.25
450TH 77.00
4-400A 60.50 450TL 77.00 PREFORMED CONTACT FINGER STOCK
4-1000A 132.00 .
4E27A/5-125B  35.75 -'7’::4:‘2““3 l:g-:: et
4PR60A 90.00 : 17/32" - - - - $1.65/f1.
4W20,000A 1,850.00 866A 2.10 31/32" - - - - 1.80/f.
4X150A 48.00 872A 8.20 1-7/16"- - - - 2.00/ft.
4X150D 48.00 10007 137.50
4X150G 54.00 15007 220.00
4X500A 121.00 2000T 275.00 VACUUM PUMP & GAUGE
4X500F 93.50 8020(100R) 15.00
TYPE PRICE
HV-1 $125.00
VACUUM CAPACITORS Pump Oil - Qt. 5.00
100 1G 22.50

TYPE

VC6-20
VCé6-32
vVC12-20
vVC12-32
VC25-20
VC25-32

PRICE

$15.00
17.25
16.50
20.00
20.00
23.25

TYPE
VCSO-iO
VC50-32
VVC60-20
VVC2-60-20
VVC4-60-20

PRICE

$ 24.25
27.50
66.00

147.50
284.00

VACUUM SWITCH

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE

PRICE
Vs-2 $13.25
12V Coil 11.75
24V Coil 12.50

Printed in U.S.A. 4-71091







PRICE

June 1, 1953

HEAT DISSIPATING CONNECTORS

VACUUM TUBES

TUBE TYPE PRICE TUBE TYPE PRICE TYPE PRICE TYPE PRICE
2-01C $ 15.25 6C21 $ 77.00 HR- $ .60 HR-6 $ .80
2-25A 11.00 KY21A 13.25 oL 42 "R'Z 1.60
2-50A 13.75 RX21A 0.00 HR-3 .60 HR-3 1.60
2150 o . HR-4 .80 HR-9 3.00
-150D 19.25 257 9.00 HR-5 .80 HR-10 1.60
2-240A 66.00 35T 10.50
2-2000A 214.50 35TG 16.00
2C39A 34.00 75TH 13.25 AIR SYSTEM SOCKETS
3K20,000LA 2,975.00 75TL 13.25
3K20,000LF  2,975.00 100TH 18.25 TYPE PRICE
_ 4-400A,/4000 $16.00
3K20,000LK 2,975.00 100TL 18.25 4-400A/4001 12.00
3W5000A3 198.00 152TH 28.75 4-400A/4006* 6.00
3W5000F3 198.00 4.1000A /4000 22.50
e L) 4-1000A /4001 17.00
3W10,000A3 957.00 250R 22.00
. 4-1000A/4006* 7.50
3X2500A3 198.00 250TH 33.00 4X150A /4000 18.00
3X2500F3 198.00 250TL 33.00 4X150A /4001 17.50
3X3000A1 198.00 53 ’ 4X150A/4006* .60
AS6EA 20.00 2 20.50 4X150A /4010 20.15
a125a 30,25 304TH 60.50 4X150A/4011 19.70
- ¢ 304TL 60.50 *Replacement Chimneys
4-250A 41.25
4-400A 60.50 450TH 77.00 PREFORMED CONTACT FINGER STOCK
4-1000A 132.00 450TL 77.00
4E27A/5-125B  35.75 DL SRTeE
4PR60A 90.00 UL LELEL) "
seeA 0 17/32" - - . - $1.65/ft.
4W20,000A 1,850.00 66 2.1 31/32" - - - - 1.80/#.
4X150A 48.00 872A 8.20 1-7/16"- - - - 2.00/ft.
4X150D 48.00 10007 137.50
4X150G 54.00 15007 220.00
4X500A 121.00 2000T 275.00 VACUUM PUMP & GAUGE
4X500F 93.50 8020(100R) 15.00
TYPE PRICE
HV-1 $125.00
VACUUM CAPACITORS Pump Oil - Qt. 5.00
100 1G 22.50
TYPE PRICE TYPE PRICE
VC6-20  $15.00 VC50-20 $ 24.25 VACUUM SWITCH
VC6-32 17.25 VC50-32 27.50
VC12-20  16.50 VVC60-20 66.00 RiCE
VC12-32  20.00 vvcz-sg-zo 14:.53 VS.2 $13.25
VC25-20  20.00 VVC4-60-20 284.0 12V Coil 11.75
vC25-32 23.25 24V Coil 12.50

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE Printed in U.S.A. 4-71091






Eimac
Tube Type

EITEL-McCULLOUGH, INC.

SAN BRUNO, CALIFORNIA

Numbering
System

Since 1945 all new tube types developed by Eitel-McCullough, Inc., have been given a type
number chosen according to a coded numbering scheme. This system is designed to convey descriptive
information about the tube.

To illustrate the method of coding and the information the type number conveys, a 22 kw forced-
air cooled Eimac triode, type number 3X2500A3, is broken down as follows:

3X2500A3

Number of Electrodes Plate Mu Group
2 Indicates Diode Dissipation 1 Indicates mu from 0 to 10.
3 Indicates Triode (Watts) 2 Indicates mu from 11 to 20.
4 Indicates Tetrode Indicates mu from 21 to 30.
5 Indicates Pentode etc.
etc.
Description
*R or - Radiation cooled, internal anode. .
X External anode, air-cooled tube. Version
w Water-cooled anode. L Indicates tubes which, although alike
PR Intended for pulse work, radiation cooled, as to the number of elements and
internal anode. plate dissipation, are not necessarily
PX Intended for pulse work, external anode, air- interf:hangeable either electrically or
cooled. physically.
PW Intended for pulse work, water-cooled anode.

*In type numbers chosen for future tubes, the letter
“R” will be used in place of the dash to indicate a
radiation cooled tube of the internal anode construc-
tion.

Copyright 1950 Eitel-McCullough, Inc. Printed in U.S.A.
45610



Eimac Tube Type Numbering System for
Velocity Modulated Tubes

(Klystron, Travelling Wave, etc.)

To illustrate the method of coding and the information the type number
conveys, the Eimac 5 kw output Klystron for the lowest third of the UHF tele-
vision band, type number 3K20,000LA, is broken down as follows:

3K20.000LA

Number of Cavities Dissipation Version
This is the number of interaction Rating Indicates tubes which, although
regions along the beam. A reflex (Watts) alike as to the number of inter-
klystron would be considered to action regions, type, dissipation
have one interaction space; a travel- and frequency band, are not nec-
ling wave tube with a distributed essarily interchangeable either
circuit would be considered as hav- electrically or physically.

ing ‘‘zero” cavities because there are
no well defined interaction regions.

Type of Tube

K Klyston

TW Traveling Wave Frequency Band

PK Pulse Klystron Predominately an L-band tube

ST Space Charge Predominately an X-band tube
Travelling Wave Tube. e

Printed in U.S.A. 1.7I53I



4-65R

RADIAL-BEAM

EITEL-McCULLOUGH, INnC sy
OSCILLATOR
AMPLIFIER

SAN BRUNO, CALIFORNIA

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 dissipation. Short, heavy leads and low interelectrode
capacitances contribute to stable efficient operation at high frequencies.

Although it is capable of withstanding high plate 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 tungsten
Voltage - : - - - - - - - 60 volts
Current - - 5 - - . - - = - ~ 3.5 amperes
Grid-Screen Amplification Factor (Average) - - - - - .- L. 5
Direct Interelectrode Capacitances (Average)
Grid-Plate = - = o = o - o 0.08 ,ufd
Imput - - - - - - - - - - - 8.0 uufd
Output - - - - - - - - - - - - = =21 upfd
Transconductance (ib = 125 ma., Eb =500 v., E.. = 250 v.) - - - - 4000 ;mhos
Frequency for Maximum Ratings - - - - - - - S 150 Mc
MECHANICAL
»B 5 oin_Fi {Notionol HX-29 Socket
ase - - ) ) - . © 2PN IS | Johnson 122-101 Socket
Mounting - -l - - - a S » = Vertical, base down or up
Cooling - - - - - - - - - - - Convection and Radiation
Maximum Overall Dimensions
Length - - - - - - - - - - 438 inches
Diameter - L - - = - - - 2.38 inches
Net Weight - - - - - - - - - - - - 3  ounces
Shipping Weight (Average) - a - 5 - - - - - 1.5 pounds

IF IT 1S DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT THAN THOSE GIVEN UNDER
TYPICAL OPERATION, " POSSIBLY EXCEEDING MAXIMUM RATINGS. WRITE EITEL-McCCULLOUGH. INC., FOR INFORMATION
AND RECOMMENDATIONS

(Etfective 1-30-53) Copyright 1953 by Eitel-McCullough, Inc P Indicates change from sheet dated 8-15-51



RADIO-FREQUENCY POWER AMPLIFIER

AND OSCILLATOR

Class-C Telegraphy or FM Telephony
MAXIMUM RATINGS (Key-down conditions, per tube)

D-C PLATE VOLTAGE -
D-C SCREEN VOLTAGE -
D-C GRID VOLTAGE
D-C PLATE CURRENT -
PLATE DISSIPATION -
SCREEN DISSIPATION
GRID DISSIPATION -

PLATE-MODULATED RADIO-FREQUENCY

AMPLIFIER

Class-C Telephony (Carrier conditions unless otherwise specified, 1 tube)

MAXIMUM RATINGS

D-C PLATE VOLTAGE
D-C SCREEN VOLTAGE -
D-C GRID VOLTAGE -
D-C PLATE CURRENT
PLATE DISSIPATION

SCREEN DISSIPATION -
GRID DISSIPATION -

2-65A

TYPICAL OPERATION

D-C Plate Voltage - - - 600 1000 1500 2000
D-C 5creen Voltage - - - 250 250 250 250
D-C Grid Voltage - - - —50 —70 -75 —80
D-C Plate Current - - - 140 150 150 150
o . 3000 MAX. VOLTS D-C 5creen Current - - - 40 40 35 30
D-C Grid Current - - -3 15 14 12
o o QEILEYS o Peak R-F Grid Input Voltage
- - —500 MAX. YOLTS (approx.) - - - - 145 170 180 175
. - 150 MAX. MA Driving Power (approx.) - - 19 25 25 21
Screen Dissipation - - - 10 10 9 8
B - 65 MAX. WATTS Plate Power Input - - - 84 150 225 300
- - 10 MAX. WATTS Plate Dissipation - - - - 30 45 55 65
- = 5 MAX. WATTS Plate Power Output - - - 54 105 170 235
TYPICAL OPERATION
D-C Plate Voltage - - - 600 1000 1500 2000
D-C Screen Voltage - - - 250 250 250 250
D-C Grid Voltage - - -—100 —110 —125 —125
D-C Plate Current - - - N7 120 120 120
D-C Screen Current - - - 40 40 3; 33
D-C Grid Current - - - n 12 1 12
° - 2500 MAX. VOLTS Screen Dissipation - - - 10 10 9 8
- - 400 MAX, VOLTS Grid Dissipation - o - 10 12 12 )
Peak A-F Screen Voltage,
- - —500 MAX. VOLTS Modulation - - - - 115 175 175 175
- o Peak R-F Grid Input Volta
Ul Gl L) « (upprox'.') put voltas€ 190 210 225 225
© - 45 MAX. WATTS Dlriving Power (approx.) - - 27(‘, ]223 lzag 2248
- . Plate Power Input - - -
10 MAX. WATTS Plate Dissipation - - - - 20 25 35 40
- - 5 MAX. WATTS Plate Power Qutput - - = 50 95 145 200

3000
250
—90
115
20

10

170

345

280

2500
—150

volts
volts
volts
ma
ma
ma

volts

watts
watts
watts
watts
watts

Note Typicol operation data are based on conditions of adjusting to a spe
It will be found that if this procedure is
currents. Where grid bias is obtained principal

followed, there will be little variation in power output

cified plate current, maintaining fixed conditions of grid bias, screen voltage, and r-f grid voltage.
between tubes even though there may be some variations in grid and screen
Ily by means of a grid resistor, to control plate current it is necessary to make the resistor adjustable.

AUDIO-FREQUENCY POWER AMPLIFIER

AND MODULATOR

MAXIMUM RATINGS (PER TUBE)

D-C PLATE VOLTAGE - - - - S o o =
D-C SCREEN VOLTAGE - - - - = 5 o 5
MAX-SIGNAL D-C PLATE CURRENT, PER TUBE - - -
PLATE DISSIPATION, PER TUBE - - - 5 5 5
SCREEN DISSIPATION, PER TUBE - - - S o o

TYPICAL OPERATION
Class-AB,

(Sinusoidal wave, two tubes unless otherwise specified)

TYPICAL OPERATION

Class-AB; (5inusoidal wave, two

- 3000 MAX. VOLTS

- 600 MAX. YOLTS

150 MAX. MA

- 65 MAX., WATTS
- 10 MAX. WATTS

tubes unless otherwise specified)

D-C Plate Voltage - N o o - 1000 1500 1750 volts D-C Plate Voltage - - ;oo u;oo l;oo lgoo
D-C Screen Voltage - - 50 50 50 50
-C S v - - - - - 00
D-C Sereen Voltage 003 500 volts D-C Grid Voltage (approx)** - —30 —30 —35 —35
D-C Grid Voltage (approx)* - - - —85  —85  —90 voits Zero-Signal D-C Plate Current - 60 60 60 50
Zero-Signa! D-C Plate Current - - 30 30 20 ma Mox-Signal D-C Plate Current - 300 300 250 220
Max-5ignal D-C Plate Current - - 70 180 170 ma Zero-Signal D-C Screen Current - 0 0 0 o
: Max-Signal D-C Screen Current - 60 45 30 25
Zero-$S 1 D-C S - - 0
ero-=iana creen Current 0 o ma Effective Load, Plate-to-Plate - 3600 6800 14,000 20,000
Max-Signal D-C Screen Current - - 24 14 17 ma Peak A-F Grid Input Voltage
Effective Load, Plate-to-Plate - - - 9000 15000 20,000 ohms (per tube) - - - - 120 105 100 90
Peak A-F Grid Input Voltage (per tube) - 85 85 90 volts Max-Signal Peak Driving Power - 62 50 32 22
L. Max-Signal Nominal Driving Power
Driving Power - - - - - - 0 0 0 watts (approx.) - - - - 3 2.5 1.6 11
Max-Signal Plate Dissipati tub o 4 63 62 Mox-Signal Plate Dissipation
Mux tgnu ] issipation (per tube) 5 watts (per tube) - N - - 45 65 63 63
ax-Signal Plate Power Qutput - - 80 145 175  watts Max-Signal Plate Power Output - 90 170 250 270

* Adjust ta give stated zera signal plate current.

The effective grid circuit resistance for each tube must not exceed 250,000 ohms.

Page Two

**Adjust ta give stated zera signal plate current.

P Indicates change fram sheet dated

volts
voits
volts
ma
ma
ma
ma
ohms

volts
watts

watts

watts
watts

8-15-51



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

MAXIMUM RATINGS

D-C PLATE VOLTAGE
D-C SCREEN VOLTAGE - - - 400 MAX. YOLTS
PLATE DISSIPATION - - - - - - 5 MAX. WATTS
SCREEN DISSIPATION - - - - - - 10 MAX. WATTS
GRID DISSIPATION - - - - - - - 5 MAX. WATTS

3000 MAX. YOLTS

*Adjust to give stated zero signal plate current,
**Due to intermittent nature of voice average dissipation is consider
ably less than Max.-Signai Dissipaton

4-65A

TYPICAL O PERATION

D-C Plate VYoltage - - - - - 1500 2000 2500 volts
D-C Screen Yoltage - - - - - 300 400 500 volts
D-C Grid Yoltage (approx.)® - o - —50 —75 —I100 volts
Zero-Signal D-C Plate Current - - - 33 5 20 ma
Max-Signal D-C Plate Current - - - 200 270 230 ma
Zero-Signal D-C Screen Current - - - 0 0 0 ma
Max-Signal D-C Screen Current *° - - 35 50 35 ma
Max-Signal Peak R. F. Grid Voltage - 190 270 300 volts
Max-Signal Avg. Grid Current - - - i3 17 $ ma
Max-Signal Avg. Driving Power - - - 24 4.6 1.8 watts
Max-Signal Plate Dissipation*® - - - 105 190 225 watts
Average Plate Dissipation - - - - &0 &5 65 watts
Max-Signal Useful Power Output - - 150 300 325 watts

APPLICATION

MECHANICAL

Mounting—The 4-65A must be mounted vertically, base
up or base down. The socket must provide clearance for
the glass tip-off which extends 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 lateral pressure against the
base pins. The tube must be protected from severe vibra-
tion 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 applications where the ‘‘on”
time does not exceed a total of five minutes in any ten
minute period, plate seal temperatures as high 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 air 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—D-C bias voltage for the 4-65A should not
cxceed -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 five watts. Grid dissipation may
be calculated from the following expression:
Pg = ecmplc
where Pg - Grid dissipation,
ecmp = Peak positive grid voltage, ond
fc = D-c grid current,

ecmp may be measured by means of a suitable peak
voltmeter connected between filament and grid*

Screen Voltage—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 should not exceed 600 volts,

Screen Dissipation—The power dissipated by the screen
of the 4-65A must not exceed 10 watts. Screen dissipation
is likely to rise to excessive values when the plate voltage,
bias voltage or plate load is removed with filament and
screen voltages applied. Suitable protective means must
be provided to limit screen dissipation to 10 watts in
the event of circuit failure.

Plate Voltage—The plate-supply voltage for the 4-65A
should not exceed 3,000 volts. Above 50-Mc, it is advisable
to use 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 allowed
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 time, such as during
tuning procedures.

OPERATION

Class-C FM or Telegraphy—The 4-65A may be operated
as a class-C FM or telegraph amplifier 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 to interconnect the
screens and filaments of the two tubes. Care should be
taken to 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 shielding 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-
cuit. This can be done by adding capacitance between
plate and grid external to the tube. Ordinary, a small
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 with a small capacitor. The socket screen
terminals should be strapped together as shown on the

*For suitable peak V.T.V.M. circuits see, for instance, ‘‘Vacuum Tube
Ratings, ' Eimac News, January 1945, This article is avaldable in re-
print form on reauest.
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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.

Driving 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 Mc.

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

4-434

+Ec2 +Ess
RFC 8 5.um |

Screen-tuning neutrolization circuit for use obove 100 Mc.

C is o smoll split-stotor copacitor.
640,000
f(me) OpPpProx.
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
current. 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-AB, 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-AB; audio
operation are given in the tabulated data.

Screen voltage should be obtained from a source hav-

Cluutd) =
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ing reasonably good regulation, to prevent variations in
screen voltage from 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-AB,
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 weight are important to operate a class-AB 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.

KEYING THE TETRODE AMPLIFIER

’—_ -+

Caciranon

I S S O S S

Tetrode Keying Circuit

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

One easy method of keying is to remove the excitation
and screen grid voltage simultaneously, while leaving the
plate voltage still applied to the amplifier stage. This
method also has an advantage in that the final tube can
be made to draw a safe amount of current key-up pasition,
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



choosing the values of L, C, and R, in the circuit, perfectly
clean-cut highest speed hand keying can easily be obtained
that is entirely devoid of clicks.

The keying circuit is shown in the diagram and V, is
the driver tube, which may be any one of the small
tetrodes such as an 807, 6L6 or 6F6, used either as a
frequency multiplier or a straight-through amplifier. This
tube should furnish aboyt 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 this, of course, could just as well be link
cougling.

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 obtained from a common power supply B..
This supply should furnish sufficient voltage to the plate
of V, to obtain the necessary driving power. Normally this
voltage will be about the correct voltage for the screen
of the 4-65A and resistor R, may be omitted.

When the key is up there is no excitation to the 4-65A,
and consequently no grid leak bias. At the same time, the
screen voltage has also been removed so that very little
current is drawn by the plate. With plate voltages up to
2000 volts, 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 dissipation within the rated limit. An
ordinary 2212 volt C battery in the control grid circuit
will furnish sufficient bias to completely cut the plate
current off at 3000 volts, while some lower value of bias
can be used to permit a safe amount of current to flow
in key-up position, presenting a more constant load to
the power supply.

A tapped resistor R, serves to supply screen voltage to
V, and by adjusting this tap, the excitation to the 4-65A
may be easily controlled. This method of controlling the
output of a tetrode is not recommended in the larger
tetrodes, however, as it is wasteful of power and the
lowered power output obtained is due to a loss in
cofficiency. R. also serves as a means of keeping the screen
of the 4-65A at ground potential under key-up conditions.
stabilizing the circuit. R. is the normal power supply
bleeder.

The keying relay must be insulated to withstand the
driver plate voltage. Key clicks may be completely elim-
inated by the proper selection of L, R, and C, in series
with and across the relay. In many applications values of
500 ohms for R, and 0.25 ufd for C, have been found
entirely satisfactory. Choke L, is best selected by trial
and usually is on the order of 5 henries. A satisfactory
choke for this purpose can be made by using any small
power-supply choke, capable of handling the combined
current of the final screen grid and the driver stage,
and adjusting the air gap to give the proper inductance.
This may be checked by listening for clean keying on the
“make’” side of the signal or by observation in a 'scope.

R-F by-pass condensers C. and C. will have some effect
on the required value of L, as well as C,. These by-pass
condensers should be kept at as small a value of capacity
as is needed. In most cases .002 ufd. is sufficient.

SHIELDING

The internal feedback of the tetrode has been substan-
tially eliminated, and in order to fully utilize this advan-
tage, it is essential that the design of the equipment
completely eliminates any feedback external to the tube.
This means complete shielding of the output circuit from
the input circuit and earlier stages, proper reduction to
low values of the inductance of the screen lead to the
R-F ground, and elimination of R-F feedback in any
common power supply leads.

Complete shielding is easily achieved by mounting the
socket of the tube flush with the deck of the chassis as
shown in the sketch.

HR-6 HEAT DISSIPATING
/ CONNECTOR

The holes in the socket permit the flow of convection
air currents from below the chassis up past the seals in the
base of the tube. This flow of air is essential to cool the
tube and in cases where the complete under part of the
chassis is enclosed for electrical shielding, screened holes or
louvers should be provided to permit air circulation. Note
that shielding is completed by aligning the internal screen
shield with the chassis deck and by proper R-F by-passing
of the screen leads to R-F ground. The plate and output
circuits should be kept above deck and the input circuit
and circuits of earlier stages should be kept below deck
or completely shielded.

DIFFERENT SCREEN VOLTAGES

The published characteristic curves of tetrodes are
shown for the commonly used screen voltages. Occasion-
ally it is desirable to operate the tetrode at some screen
voltage other than that shown on the characteristic
curves. It is a relatively simple matter to convert the
published curves to corresponding curves at a different
screen voltage by the method to be described.

This conversion method is based on the fact that if
all inter-electrode voltages are either raised or lowered
by the same relative amount, the shape of the voltage
field pattern is not altered, nor will the current distribu-
tion be altered; the current lines will simply take on
new proportionate values in accordance with the three-
halves power law, This method fails only where insuffi-
cient cathode emission or high secondary emission affect
the current values.

For instance, if the characteristic curves are shown
at a screen voltage of 250 volts and it is desired to deter-
mine conditions at 500 screen volts, all voltage scales
should be multiplied by the same factor that is applied
to the screen voltage (in this case—2). The 1000 volt
plate voltage point now becomes 2000 volts, the 50 volt
grid voltage point, 100 volts, etc.
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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 2¥: or 2.8. Then all the
current values should be multiplied by the factor 2.8.
The 100 ma. line becomes a 280 ma. 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 10 125 150 1.75
Corresponding
Current Factor 125 35 65 1.0 14 184 23

Voltage Factor 20 22525 27530
Corresponding
Current Factor 28 34 40 46 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 C-W
class-B amplifier. With voice modulation the average
power will run on the order of 1/5th of this continuous
power.

The 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 excellent 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.
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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
1007 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 occur 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.
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Typical radio-frequency power amplifier circuit, Class-C
telegraphy, 345 watts input.

COMPONENTS FOR TYPICAL CIRCUITS

Lp1-Cp1— Tank circuit appropriate for operating frequency;
@ =12. Capacitor plate spacing=.200".
Lp2-Cp2— Tank circuit appropriate for operating frequency;
Q= 12, Capacitor plate spacing=.200".
Lp3-Cp3— Tank circuit appropriate for operating frequency:
Q@ =12, Capacitor plate spacing =.375".
Lg1-Cg1— Tuned circuit appropriate for operating frequency.
Lg2-Cg2— Tuned circuit appropriate for operating frequency.
Ci— .002 -ufd. 500V Mica
C2—.002 -ufd. 5000V Mica
C3—.00) -ufd. 2500V Mica
Cs—.1 -ufd. 1000V paper
Cs— .1 -ufd. 800 V paper
Co— 16 -ufd. 450V Electrolytic
C7— 10 -ufd. 100V Electrolytic
R1—53,000 ohms 200 watt—60,000 ohm adjustable
R7—250,000 ohms | watt
R3— 5,000 ohms 5 watt
Rg— 25,000 ohms 2 watts
Rs— 26,500 ohms 200 watts—30,000 ohm adjustable
Re— 2,500 ohms 5 watts
R7— 750 ohms 5 watts
RFC) — 2.5 mhy. 125 ma. R-F choke
RFC2— | mhy. 500 ma. R-F choke
Ti— 150 watt modulation transformer; ratio primary to second-
ary impedance approx. I:1.1 Pri. impedance 15,000 ohms,
sec. impedance 16,700 ohms.
T2—5 watt driver transformer impedance ratio primary to /2
secondary 1.5:1.
T3—300 watt modulation transformer; impedance ratio pri. to
sec. approx. 2.4:1: Pri. impedance =20,000 ohms, sec. im-
pedance = 8,333 ohms.

T
' A } A &
Jf" Do T 2T N -i_ 1500 v #3500 v +2000 Y FRou

) 100 WA  iaMA 133 MA omvER
G2 8th  Tao o5 v ev.ra aax wax wax 26 watts

outeuT

O ) C = fe)
6V, Ta -3 v FROW “3 v eV, 7a > 20V ~2000V
ORmIVER 85 MA 526 wa

32 warts wax

Typical high-level-modulated R-F amplifier, 240 watts plate
input, Modulator requires zero driving power.

Typical high-level-modulated R-F amplifier circuit, with
modulator and driver stages, 480 watts plate input.
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EIMAC 4-65A TYPICAL PERFORMANGE
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RADIAL-BEAM

EITEL-McCULLOUGH, INC. T e

°
SAN BRUNO, CALIFORNIA MODULATOR

OSCILLATOR

AMPLIFIER

» The Eimac 4-125A is a radial-beam power tetrode intended for use as an amplifier, oscillator,
or modulator. It has @ maximum plate-dissipation rating of 125 watts and a maximum plate-voltage
rating of 3000 volts at frequencies up to 120 Mc.

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

Cooling is by radiation from the plate and by air circulation through the base and around
the envelope.

The 4-125A in class-C r-f service will deliver up to 375 watts plate power output with 2.5 watts
driving power. Two 4-125A’s in class-B modulator service will deliver up to 400 watts maximum-
signal power output with 1.2 watts nominal driving power.

GENERAL CHARACTERISTICS

ELECTRICAL
Filoment: Thoriated Tungsten
Voltage 5.0 volts
Current - 6.5 amperes
Grid-Screen Amplification Factor (Average) - - 59
Direct Interelectrode Capacitances {Average)
Grid-Plate 0.05 uufd
Input - 10.8 uufd
Qutput - - 3.1 uufd
Transconductance {Ib 50 mo., Ep 2500V, Ec2  400V.) 2450 umhos
®» Highest Frequency for Maximum Ratings 120 Mc

» MECHANICAL

Bose - - - - - - - 5-pin metal shell
Basing - - - - See outline drowing
Socket - E. F. Johnson Co. socket No. 122-275, National Co. No. HX-100, or equivalent
Mounting Position - - - - Vertical, base down or up
Cooling - - - - - - - - - - Radiotion ond forced air
Recommended Heat-Dissipoting Plate Connector - - - - Eimoc HR-6
Maximum Qver-all Dimensions:

Length - - 5.69 inches

Diometer - - - 2.75 inches
Net Weight - 6.5 ounces
Shipping Weight (Averoge} - - - - - - - - - - 1.5 pounds

Note Typical operation data are based on canditions of adjusting to a specified plate current, maintaining fixed canditions af grid bias, screen valtage, and r-f grid voltage
will be found that if this procedure 1s followed, there will be little voriation in power output between tubes even though there may be some voriotions in grid and screen
rents Where grid bias is obtained principally by means of a grid resistor, to control plate current it is necessary to make the resistor adjustable

RAD'O-FREQUENCY POWER AMPL'F'ER 1YPICAL OPERATION (Frequencies below 120 Mc.h

D C Plate Voltage 2000 2500 3000 volts
AND OSCILLATOR ClCE v o 350 350 350  volts

ass C Telegraphy ar FM Telephony Key down canditions, | tub b g:i_\’cf':?fne' 100 ‘?gg :29 volts

D-C Screen Current 50 40 30 ma
MAXIMUM RATINGS D C Grid Current 2 12 9 ma
D C PLATE VOLTAGE 3 MAX. VOLTS Screen Dissipation 18 14 10.5 watts
D C SCREEN VOLTAGE 400 MAX. VOLTS Grid Dissipation ) 2 Uo?d watts
D C GRID VOLTAGE 500 MAX. VOLTS Peak R-F Grid Input Voltage [opprox 230 320 280 volts
D C PLATE CURRENT 225 MAX. MA Driving Power [opprox.)? 28 3.8 2.5 wotls
PLATE DISSIPATION 125 MAX. WATTS Plate Power Input 400 500 500 watts
SCREEN DISSIPATION 20 MAX. WATTS Plate Dissipation 125 125 125 watts
GRID DISSIPATION 5 MAX. WATTS Plate Power Output 275 375 375 watts
HIGH-LEVEL MODULATED RAD'O-FREQUENCY TYPICAL OPERATION (Frequencies below 120 Mc

D-C Plate Voltoge 2000 2500 volts
AMPLIFIER D-C Screen Voitoge 350 350 volts
Class-C Telephony (Carrier conditions unless atherwise specified. 1 tube Bg S';"de \é?;lr':’egnf Zgg f;g :no‘:'s
MAXIMUM RATINGS D-C Screen Current - 33 30 mo
D-C PLATE VOLTAGE!' 2500 MAX. VOLTS D-C Grid Current 0 4 ma
D-C SCREEN VOLTAGE 400 MAX. VOLTS Screen Dissipation 3 g oty

Grid Dissipation é 1.4 wotts
D C GRID VOLTAGE 500 MAX., VOLTS Peak A-F Screen Voltage, 100% Modulation 210 210 volts
D-C PLATE CURRENT 200 MAX. MA Peak R-F Grid(lnpu' Vol"}uge {opprox 333 J;g volts

Driving Power (approx.) g watts
PLATE DISSIPATION 85 MAX. WATTS Plate %Owu Inp“fp 100 180 i
SCREEN DISSIPATION 20 MAX. WATTS Plote Dissination 75 80 wotts
GRID DISSIPATION 5 MAX. WATTS Plate Power Qutput 225 300 wotts

»> om shser Above Mc  the maximum plate voltage rating depends upon frequency

(E“tﬂi\u 1-5-5‘3’) o ¢ See page 4



AUDIO-FREQUENCY POWER AMPLIFIER
AND MODULATOR

Class-AB1.

MAXIMUM RATINGS

D-C PLATE VOLTAGE - - - - - . - - - 3000 MAX. VOLTS
D-C SCREEN VOLTAGE - - - - - - . - - 600 MAX. YOLTS
MAX-SIGNAL D-C PLATE CURRENT, PER TUBE - - - - 225 MAX. MA

PLATE DISSIPATION, PER TUBE - - - - - - - 125 MAX. WATTS
SCREEN DISSIPATION, PER TUBE - - - - - - - 20 MAX, WATTS

AUDIO-FREQUENCY POWER AMPLIFIER
AND MODULATOR

Class-AB,.

MAXIMUM RATINGS

D-C PLATE VOLTAGE - - - 5 o o o o
D-C SCREEN VOLTAGE - . - - 5 o o o

- 3000 MAX. YOLTS
- 400 MAX. VOLTS

MAX-SIGNAL D-C PLATE CURRENT, PER TUBE - - - - 225 MAX. MA
PLATE DISSIPATION, PER TUBE - - - - - - - 125 MAX. WATTS
SCREEN DISSIPATION, PER TUBE - - - - - - B 20 MAX. WATTS

-‘ o

4-'I2SA

(4D21})

TYPICAL OPERATION (Sinusoidal wave, two tubes unless otherwise specified)

D-C Plate Voltage - - - - - 1500 2000 2500 volts
D-C Screen Voltage - - - - 600 600 600 volts
D-C Grid Voltage? - - - - =90 -94 -96 volts
lera-Signal D-C Plate Cvrrem - - 60 50 50 ma
Max-Signal D-C Plate Current - - 222 240 232 ma
Zero-Signal D-C Screen Current - - =10 -0.5 -0.3 ma
Max-Signal D-C Screen Current - - 17 6.4 8.5 ma
Effective Load, Plate-to-Plate - - -10,200 13,400 20,300 ohms
Peak, A-F Grid Input Vol'cge (per Ovbe) 90 94 96 volts
Driving Power - - - 0 0 [} watt
Max-Signal Plate Dasupchon (per Ovbe) 87.5 125 125 watts
Max-Signal Plate Power Output - - 158 230 330 watts
Tatal Harmonic Distartion - - - 5 2 2.6 per ¢!

TYPICAL OPERATION {Sinusoidal wave, two tubes unless otherwise specified)

D-C Plate Voltage - - - 1500 2000 2500 volts
D-C Screen Voltage - - 350 350 350 volts

D-C Grid Voltage - - - - - -41 -45 -43 volts
Zero-Signal D-C Plate Cvrren' - - - 87 72 93 ma
Max-Signal D-C Plate Current - - S 400 300 260 ma
Zero-Signal D-C Screen Current - - - 0 0 0 ma
Mox-Signal D-C Screen Current - - - 34 5 ) ma
Effective Load, Plate-to-Plate - - - - 7200 13,600 22,200 ohms
Peak A-F Grid Input Voltage (per tube) - 141 105 89 volts
Max-Signal Avg. Driving Power (cpprox) - 2.5 1.4 1 watts
Max-Signal Peak Driving Power - - 5.2 3.1 2.4 watts
Max-Signal Plate Dissipation (per tube) - 125 125 122 watts
Max-Signal Plate Power Output - - - 350 350 400 watts
Total Harmonic Distartion - - - - 2.5 1 2.2 per ct

2 The effective grid circuit resistance for each tube must not exceed 250,000 ohms.
3 Driving power increases above 70 Mc. See page 4.

{F IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER “TYPICAL OPERATION," POSSIBLY EXCEEDING THE MAXIMUM
RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS.

APPLICATION

MECHANICAL

P> Mounting—The 4-125A must be mounted vertically, base dawn ar base up.
The socket must be constructed sa as to allow an unimpeded flow of air through
the hales in the base af the tube and must also provide clearance for the glass
tip-off which extends fram the center af the base. The tube shauld be mounted
abave the chassis deck ta allow free circulatian af air in the manner shawn
in the mounting diagram belaw. The abave requirements are met by the
. F. Johnson Ca. socket Na. 122-275, the National Ca. socket Na. HX-100,
or a similar socket.

A flexible connecting strap should be pravided between the HR-6 Heat
Dissipating Plate Connector on the plate terminal and the external circuit.
The tube must be pratected fram severe vibration and shack.

4-125A mounting providing base cooling, shielding and isolation
of output and input compartments.

Cooling—Adequote cooling must be provided for the seals and
envelope of the 4-125A. In continuous-service applications, the
temperature of the plate seal, os measured on the top of the
plate cap, should not exceed 170" C. A relatively slow movement of
air past the tube is sufficient ta prevent seal temperatures in excess of maxi-
mum at frequencies below 30 Mc. At frequencies above 30 Mc., radia-fre-
quency losses in the leads and envelope contribute to seal and envelope
heating, and special attention should be given to cooling. A small fan or
centrifugal blower directed taward the upper portion of the envelope will
usually provide sufficient circulation for cooling at frequencies above 30 Mc.,
however.

P> indicates change from sheet dated 3-15.50

Page Two

In intermittent-service applicatians where the “on” time daes nat exceed
a tatal of five minutes in any ten-minute period, plate seal temperatures as
high as 220° C. are permissible. When the ambient temperature does not
exceed 30° C. it will not ardinarily be necessary to pravide farced cooling
ta hald the temperature belaw this maximum at frequencies belaw 30 Mc.,
pravided that a heat-dissipating plate connector is used, and the tube is sa
located that normal circulation af air past the envelape is not impeded.

Provision must be made for circulation of air through the base
of the tube. Where shielding ar socket design makes it impassible to ailaw
free circulation af air through the base, it will be necessary ta apply farced-air
cooling ta the stem structure. An air flow af twa cubic feet per minute through
the base will be sufficient far stem cooling.

ELECTRICAL

Filament Voltage—For maximum tube life the filament valtage, as meas-
vred directly at the filament pins, should be the rated value af 5.0 volts.

Unavaidable variations in filament valtage must be kept within the range from
4.75 ta 5.25 valts.

Bias Voltage—D-c bias voltage far the 4-125A shauld nat exceed 500
valts. If grid-leak bias is used, suitable pratective means must be pravided
ta prevent excessive plate ar screen dissipatian in the event af lass of excitatian.

Screen Voltage—The d-c screen valtage far the 4-125A shauld not exceed
400 volts, except for class-AB} audio aperatian.

Plate Voltage—The plate-supply voltage for the 4-125A should not exceed
3000 volts for frequencies below 120 Mc. The maximum permissible plate
voltage is less than 3000 valts above 120 Mc,, as shown by the graph an
page 4.

Grid Dissipation—Grid dissipation for the 4-125A should nat be allowed
to exceed five watts. Grid dissipatian may be calculated from the following
expression:
Pg = ecmple
where Pg = Grid dissipation,
ecmp = Peak positive grid voltage, and

Ic = D-¢ grid current.

ecmp may be measured by means of a suitable peak voltmeter connected
between filament and grid4.

Screen Dissipation—The power dissipated by the screen af the 4-125A
must not exceed 20 watts. Screen dissipation is likely to rise to excessive values
when the plate valtage, bias voltage or plate load are remaved with filament
and screen voltages applied. Suitable protective means must be pravided to
limit screen dissipation to 20 watts in the event of circuit faiture.

4 For suitable peak v.t.v.m. circuits see, for instance, ~“Vacvum Tube Ratings,”” Eimac
ews, January, 1945, This article is available in reprint form on request



Plate Dissipation—Under normal operating conditions, the plate dissipa-
tion of the 4-125A should not be allowed to exceed 125 watts in unmodulated
opplications.

In high-level-modulated amplifier applications, the maximum ollowable
carrier-condition plate dissipation is 85 watts. The plate dissipation will rise
to 125 watts under 1009, sinusoidal modulation.

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

OPERATION

Class-C Telegraphy or FM Telephony—The 4-125A may be operated
as a class-C telegraph or FM telephone amplifier without neutralization up to
about 30 Mc. if reasonable precautions are taken to prevent coupling between
input and output circuits external to the tube. A grounded metallic plate on
which the socket may be mounted os shown in the mounting diagram on page
two provides an effective isolating shield between grid and plate circuits. In
single-ended circuits, plate, grid, filament and screen by-pass capacitors
should be returned 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 to interconnect the screens ond fila-
‘ments of the two tubes. Care should be taken to prevent leakage of radio-
frequency energy to leads entering the amplifier, to prevent grid-plate
coupling between these leods external to the amplifier.

Where shielding is adequate, the feed-back at frequencies obove 100
Mc. is due principally to screen-leod-inductonce effects, and it becomes neces-
sary to introduce in-phase voltage from the plate circuit into the grid circuit.
This can be done by adding capacitance between plate and grid external
to the tube. Ordinorily, a small metal tab approximately %-inch square con-
nected to the grid terminal and located adjacent to the envelope opposite
the plate will suffice for neutralization. Means should be provided for adjust-
ing the spacing between the neutralizing capacitor plate and the envelope,
but care must be taken to prevent the neutralizing plate from touching the
envelope. An alternative neutralization scheme is illustrated in the diagram
below. In this circuit feed-back is eliminated by series-tuning the screen to
ground with a small capacitor. The socket screen terminals should be strapped
together, as shown on the diogram, 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. All connections to the screen
terminals should be made to the center of the strap between the terminals,
in order to equalize the current in the two screen leods and prevent over-
heating one of them. The volue for C given under the diagrom presupposes
the use of the shortest possible leads.

At frequencies below 100 Mc. ordinary neutralization systems may be used.
With reasonably effective shielding, however, neutralization should not be
required below about 30 Mc.

The driving power and power output under typical operating conditions,
with maximum output and plate valtage, are shown on page 4. The pawer
output shown is the actuol 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 re-
quired by the tube (includes bias loss). The driver output power should exceed
the driving power requirement by a sufficient margin to allow for coupling-
circuit losses. These losses will not ordinarily amount to more than 30 or 40
per cent of the driving power, except at frequencies above 150 Mc. The use
of silver-plated linear tank-circuit elements is recommended ot frequencies
above 100 Mc.

Conventional capacitance-shortened quarter-wave linear grid tank circuits

o
o
-
."

wt
4-125A

(4D21)

having a cakulated 2, of 160 ohms or less may be used with the 4-125A
up to 175 Mc. Above 175 Mc.linear grid tank circuits em ploying a "capacitor-
type shorting bar, as illustrated in the diagram below, may be used. The
capacitor, C1, moy consist of two silver-plated brass plates one inch square
with o piece of .010-inch mica or polystyrene as insulation.

Class-C AM Telephony—The r-f circuit considerations discussed above
under Class-C Telegraphy or FM Telephony also apply to amplitude-modu-
lated operation of the 4-125A. When the 4-125A is used as a class-C high-
level-modulated amplifier, modulation should be applied to both plate and
screen. Modulation voltage for the screen may be obtained from a separate
winding on the modulation transformer, by supplying the screen voltage via a
series dropping resistor from the unmodulated plate supply, or by the use
of an audio-frequency reoctor in the positive screen-supply lead. When screen
modulation is obtained by either the series-resistor or the audio-reactor
method, the audio-frequency variations in screen current which result from
variations in plate voltage as the plate is modulated automatically give the
required screen modulation. Where a reactor is used, it should have a rated
inductance of not less than 10 henries divided by the number af tubes in the
modulated amplifier and a maximum current rating of two or three times the
operating d-c screen current. To prevent phase shift between the screen and
plote modulation voltages at high audio frequencies, the screen by-pass
capacitor should be no larger than necessary for adequate r-f by-passing.
Where screen voltage is obtained from a separate winding on the modulation
transformer, the screen winding should be designed 10 deliver the peak screen
modulation voltage given in the typical operating data on page 1.

For high-level modulated service, the use of partial grid-leak bias is recom-
mended. 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-AB) and Class-AB; Audio—Two 4-125A’s may be used in o push-
pull circuit to give relatively high oudio output pawer ot low distortion. Maxi-
mum ratings and typical operating canditions for class-ABy and class-AB2
audio operation are given in the tabulated data.

When type 4-125A tubes are used as class-AB) or closs-AB2 audio ampli-
fiers at 1500 plote volts, under the conditions given under "Typical Opera-
tion,” the screen voltage must be obtained from a source having reasonably
good regulation, to prevent variations in screen voltage from zero-signal to
maximum-signal conditions. The use of voltage regulator tubes in a standard
circuit will provide adequate regulation. The variation in screen current at
plate voltages of 2000 and above is low enough so that any screen power
supply having a normal order of regulation will serve. The driver plate supply
makes a convenient source of screen voltage under these conditiéns.

Grid bias voltage for class-AB2 service may be obtained from batteries
or from a small fixed-bias supply. When o bios 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 for each tube should not exceed
250,000 ohms.

The peak driving power figures given in the class-AB2 tabulated dota are
included to make possible an accurate determination of the required driver
autput power. The driving amplifier must. be capable of supplying the peak
driving power without distortion. The driver stage should, therefore, be cap-
able of providing an undistorted average output equal to half the peak
driving power requirement. A small amount of additional driver output should
be provided to allow for losses in the coupling transformer.

The power output figures given in the tabuloted data refer to the tatal
power output from the amplifier tubes. The useful power output will be from
5 1o 15 per cent less than the figures shown, due to losses in the output
transformer.

~Ec +Ese

4-125A

i

~Ecy

Le

Screen-tuning neutrolization circuit for use above 100 Mc.
C is a small split-stator copacitor.

640,000

Cluutd) = , OpPprox.
e 2 (Mc.)

Typical circuit arrangement useful for frequencies above.
175 Mc.
L1 —¥%" dio. copper spaced,
1” center-to-center, 6" long.
L2—%" dia. brass, silver plated,
spaced 1%2" center-to-center,
14” long.

C1—See above.
C2—Neutralizing capacitor.
C3—.001ufd.
Cs—100upufd

Page Threc
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COMPONENTS FOR TYPICAL CIRCUITS
{Diagrams, Page 5)

Lp1-Cp1—Tank circuit appropriate for operating frequency; @=12.
Capacitor plate spacing=.200".
Lp2-Cp2—Tank circuit appropriate for operating frequency; @Q=12.
Capacitor plate spacing =.200".
Lp3-Cp3—Tank circuit appropriate for operating frequency; @=12.
Capacitor plate spacing=.375".
Lp4-Cpa—Tank circuit appropriate for operating frequency; @=12.
* Capacitor plate spacing =.375",
Lg1-Cg1—Tuned circuit appropriate for operating frequency.
Lg2-Cg2—Tuned circuit appropriate for operating frequency.
C1—.002-ufd., 500-v. mica
C2—.002-ufd., 5000-v. mica
C3—.001-ufd., 2500-v. mica
C4—16-ufd., 450-v. electrolytic
Cs5—10-ufd., 25-v. electrolytic
R1—7000 ohms, 5 watts
R2—70,000 ohms, 100 watts
R3—3500 ohms, 5 watts
R4—35,000 ohms, 200 watts
R5s—560 ohms, 1 watt
Rg—25,000 ohms, 2 watts
R7— 1500 ohms, 5 watts
RFC1—2.5-mhy., 125-ma. r-f choke
RFC2—1-mhy., 500-ma. r-f choke
T1— 10-watt driver transformer; ratio pri. to V2 sec. approx. 2:1.
T2—200-watt modulation transformer; ratio pri. to sec. approx. 1:1;
pri. impedance = 16,200 chms, sec. impedance= 16,500 ohms.
T3— 5-watt driver transformer; ratio pri. to ¥2 sec. approx. 1.1:1.

5 PINS )
188 £003 DIA. ? 5BK 7 T4—400-watt modulation transformer; ratio pri. to sec. approx. 2.7:1;
pri. impedance = 22,200 ohms, sec. impedance = 8300 ohms,
4000 - - .
| [] ]
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ond driver stages, 750 waotts plate input.

| SEE PRECEDING PAGE FOR LIST OF COMPONENTS
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TENTATIVE DATA

4W20,0008

EITEL-McCULLOUGH, INC. RADIAL-BEAM

POWER TETRODE
SAN BRUNO, CALIFORNIA

P
~ -

The Eimac 4W20000A is a high-power, water-cooled transmitting tetrode having a maximum 483
plate dissipation rating of 20 kilowatts. This tube will operate officiently as a power-amplifier at /! )
frequencies up to 250 Mc. A single 4W20000A operating as a television visual r-f amplifier will deliver

| |
a synchronizing power output of 20 kilowatts at 216 Mc., with a 5-Mc. bandwidth, ! } ]"
The coaxial terminal arrangement of the tube is ideally suited for use in cavity circuits. The x i
cathode is a unipotential thoriated tungsten cylinder of rugged construction, heated by electron b:_l &
bombardment.
GENERAL CHARACTERISTICS g s
v
ELECTRICAL '
Cathode: Unipotential, thoriated tungsten. Heated by electron bombardment.
D-C Voltage (Approx.) - - - - 1600 volts i -
D-C Current (Approx.) - - - - 1.9 amperes E:
Filament: Thoriated Tungsten, Helical 1
Voltage - - - - - - . 10 volts

Direct Interelectrode Capacitances {Average)

Current - - - - - s S 30 amperes i -

Maximum allowable starting current - - 50 amperes -
i N >

5 i

Grid-PIafe . - - - - - - 0.5 /n/nfd
Input - - - - - - - - 125 ;ufd
Ouf ut o = = s 23 j"llfd
Screen-Grid Ampllflcahon Facfor (Average) - - 5.5
Transconductance (ly=—6.6 A., E,—3.0 kV., E2—1200 V.) 75,000 umhos
MECHANICAL
Base - - - - - - - - - - - - - - Special, Concentric
Mounting Position - - - - - - - - - - Vertical, base down or up
Cooling - - - - - - - - - - - - - Water and Forced Air
Maximum Overall Dimensions
Length - - - - - - - - - - - - 152 inches
Diameter - - - - - - - - - - = 5 5.0 inches
Net Weight - - - - - - - - - - - - - 7.6 pounds
Shipping Weight - - - - - - - - - - - - 40 pounds
RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION
MAXIMUM RATINGS (per tube) Class-B Linear Amplifier—Television Visual Service

(Per tube, 5-Mc. Bandwidth, 216 Mc.)

D-C PLATE VOLTAGE ° ° ” 8 MAX. KV Peak Synchronizing Level
D-C PLATE CURRENT - - - 15 MAX. AMP o) s o 3 ) i 400 ohms
PLATE DISSIPATION - - - - 20 MAX. KW Effective Length of Plate Line - - - Va wave
SCREEN DISSIPATION - - 5 200 MAX. WATTS gg glaie Volflaqe - - - - 5500 volts
S 60 MAX. WATTS creen Voltage - = === 1200 volts
LD OIS OIN D-C Control Grid Voltage - . - - —240 volts
D.C Plate Current - - - - 7.1 amps
TYPICAL OPERATION D-C Screen Current (approx) - - - 500 ma
N ny [Per tube—220 Mc. D-C Control Grid Current (approx.] - - 140 ma
Class-C Telegraphy or FM Telephony (Pe b ) Peak R-F Grid Input Voltage - - - 430 volts
D.C Plate Voltage - 5 5000 6000 7000 volts Driving Power (approx.) - - - - 1500 watts
D-C Screen Voltage - . 1200 1200 1200 volts Plate Power [nput - - - - . - 3901 kw
D-C Grid VYoltage - - -350 =370 -—400 volts Plate Dissipation - - - - - 165 kw
D-C Plate Current - - 34 3.6 34 amps Useful Plate Power Ou'puf - - . - 200 kw
D-C Screen )Curren' Black Level
{approx.)* . - 167 167 167 ma
D-C Grid Current (apprOI.) 2 20 50 ma gg g;:rcﬁug::‘; C.urrenf (a rox) : : 55(3) :“'“P’
Peak R-F Input Voltage . 455 475 505 volts Peck RF Grid Inout Volt PP 2
Driving Power [approx.)* - 750 780 830 watts €2 rd lnput volage - ) . 330 volts
g Jower lapp Driving Power (approx.) - - - - 875 watts
Screen Dissipation - 200 200 200 watts Plat % Input 292 k
Plate Power Input . o 18 21.6 238 kw Pla'e l_;:'we.r 'n_pu - . - ° ° " |8.0 kw
Plate Dissipation - - - 7.0 8.6 8.0 kw U‘ ful ;“'P‘ '°c’)‘ ot L e
Useful Power Output - - 92 115 130 kw ol @y e a2 e e .2 kw

These 216 Mc. typical performance fiqures were obtained by direct
measurement in test equipment, The output power is useful power
measured in a load circuit. The driving power is that taken by the
tube and & practical resonant grid circuit, These fiqures are subject
to variation and in many cases, with further refinement and improved

r techniques, better performance might be obtained.

(Etfective 3-1-53) Copyright, 1953 by Eitel Mc-Cullough, Inc. TENTATIVE DATA ) Indicotes change from sheet doted 8-15-52
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Note: Typical operation dats are based on conditions of adjusting to & specificied plate current, maintaining fixed conditions of grid bias, screen
voltage, suppressor voltage and r-f grid voltage. It will be found that if this procedure is followed, there will be litHle variation in power
output between tubes even though there may be some variation in grid, screen and suppressor currents. Where qrid bias is obtained principally
by means of a grid resistor, to control plate current it is necessary to make the resistor adjustable.

APPLICATION

Maunting—The 4W20,000A must be mounted
vertically. Base-down or base-up mounting 1s
optional.

The co-axial contact surfaces provided for
connection to the filament. cathode. grid. screen,
and anode are of successively larger diameters to
facilitate removal and replacement of tubes.

Cavity circuits may be designed around the
dimensions shown in the outline drawing. At
very high frequencies the points of contact be-
tween the tube and the external circuit will be
required to carry high values of charging current.
It is, therefore, essential that the contactors make
firm and uniform contact between the terminal
surfaces of the tube and the external circuit.
Particular care should be taken that the contactors
are not inadvertently forced out of shape, and
that all contact surfaces are maintained free from
dust or other foreign matter which would prevent
uniform electrical connection. At VHF, poor con-
tact by one finger of a multi-finger collet can re-
sult in local overheating which may damage the
tube seals.

Although contact fingers or slotted collets are
often made an integral part of cavity circuits,
there is some advantage to reversing the plan by
providing contact-finger assemblies which are de-
signed to be clamped firmly to the terminal sur-
faces of the tube itself and to make sliding contact
with the cavity as the tube is inserted. This
arrangement facilitates replacement of worn or
damaged contactors and tends to remove inci-
dental local heating from the vicinity of the tube
scals. Tubes held in reserve for emergency re-
placement may be fitted with contact-finger
assemblies and water-line extensions to minimize
lost time in making changes.

Cathode Heating Power— The cathode of the
4W20.000A is a unipotential, thoriated tungsten
cylinder, heated by electron bombardment of its
inner surface, Bombardment is obtained by using
the cylindrical cathode as the anode of a diode. A
helical filament is mounted on the axis of the cathode
cylinder to supply the bombarding electrons. A d-c
potential of approximately 1600 volts is applied
between the filament and the cathode cylinder, and
the recommended cathode heating power of 3000
watts is obtained with approximately 1.9 amperes.

The inner filament is designed to operate un-
der space-charge limited conditions so that the
cathode temperature may be varied by changing

the voltage applied between the inner filament and
the cathode cylinder.

For maximum tube life the filament voltage.
as measured directly at the filament terminals. and
the cathode power should be held at their rated
values. Variations in filament voltage should be
held within the range of 9.5 to 10.5 volts. cathode
power within the range of 2700 to 3300 watts.

Caution: [t must be kept in mind that the fila-
ment is at a potential of 1600 volts d-c with respect
to ground. The filament transformer and voltmeter
must be adequately insulated for this voltage.

Anode Cooling—The water-cooled anode requires
6 gallons per minute of cooling water for the rated
20 kilowatts of plate dissipation. T his corresponds
to a pressure drop of | pound per square inch across
the water jacket. The inlet water pressure must not
exceed a maximum of 25 pounds per square inch.

The outlet water temperature must not exceed
a maximum of 70°C under any conditions.

Seal Cooling— The grid and screen tube contact
surfaces and adjacent glass and ceramic must be
cooled by high-velocity air which may be accom-
plished by means of ring manifolds. The quantity,
velocity and direction of air must be adjusted to
limit the maximum seal temperatures to 150°C.

The cathode and filament-stem also require
forced-air cooling. A minimum of 30 cubic feet
per minute must flow into the space enclosed by
the outer filament spring collet connection. Part
of this air flows through the three air holes pro-
vided in the center of the base of the tube. This
air cools the filament stem and vents through the
nine holes in the base inside the cathode terminal.

The filament spring collet fingers should be
adequately spaced to allow approximately three-
quarters of the air to flow through the collet. A
cylindricai duct of non-metallic material, approxi-
mately 2% inches in diameter, should be placed
around the cathode connecting collet to guide the
air along the cathode contacting surface and onto
the cathode-to-glass seal. The temperature of the
seals should not exceed 150°C.

Tube temperatures may be measured with the
aid of “"Tempilaq’’. a temperature-sensitive lacquer
manufactured by the Tempil Corporation, 132
West 22nd St., New York 11. N. Y.

Air and water flow must be started before
filament and cathode power are applied and main-
tained for at least two minutes after the filament
and cathode power have been removed.

IF 1T IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER "'TYPICAL OPERATION™, POSSIBLY
EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS,

}Indicotes chonge from sheet doted 8-15-52
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EITEL-McCULLOUGH, INC.

SAN BRUNO, CALIFORNIA

4-1000R

RADIAL-BEAM
POWER TETRODE

MODULATOR
OSCILLATOR
AMPLIFIER

on @

The Eimac 4-1000A is a beam power tetrode with a maximum plate dissipation rating of 1000 watts.
Intended for use as an amplifier, oscillator, or modulator, the 4-1000A is capable of efficient operation well
into the vhf range.

In FM broadcast service on 110 Mc., two 4-1000A tetrodes will deliver a useful power output over 5000 watts.

Operating under class AB, modulator conditions with less than [0 watts of peak driving power, two of
these tubes will deliver 3900 watts of output power

With 2ero watts driving power in class AB, a pair of 4-1000A tetrodes will deliver 3800 watts of
power output.

Cooling of the tube is accomplished by radiation from the plate and by circulation of forced-air through
the base and around the envelope. Cooling can be simplified through the use of the Eimac 4-1000A Air-System

Socket.
GENERAL CHARACTERISTICS
ELECTRICAL

Filament: Thoriated tungsten

Voltage - - - - = : - - - 15 volts
Current - - - - - - - - - - - 21 amperes
Grid-Screen Amplification Factor (Average) - - - - - ; . . 7

Direct Interelectrode Capacitances (Average)

Grid-Plate (without shielding, base grounded) - - 0.24 jipfd
Input - - - - - - - - - e - - . 27.2 ppdd
Output - - - S = @ o . 76 ppfd
Transconductance (i, =300 ma., E, =2500 v., E_, =500 v.} - - - 10,000 imhos
Highest Frequency for Maximum Ratings - o - o o - - - - 110 Mc
MECHANICAL
Base - : . - - - , = 5 - a - 5-pin metal shell (see dwg.)
‘Basing 2 c 3 - = E - - - - - See drawing

Recommended Socket o o o - =
Mounting position - 5 - -

Eimac 4-1000A Air-System Socket
- - - - Vertical, base down or up

Cooling - - ; = . S - - - - Radiation and forced air
Recommended Heat Dissipating Connector:
Plate - - - - - - o o o - - - - a Eimac HR-8
Maximum Over-all Dimensions:
Length - - - - - - - - - - - - - 9.63 inches
Diameter o c - - o - o o o s o e - - S 5.25 inches
Net Weight (tube only) S 5 S = = = = - c 5 - = - - - I.5 pounds
Shipping Weight S - o a - - 12 pounds

If an Air-System Socket is used, mounted on a /4" deck, the over-all dimensions of the system including chimney and HR-8

cooler are
Length - - o . - - ; . - . R

Diameter - - - . a . . - ; R R

Note: Typical operation data are based on conditions of adjusting to a specified ptate current, maintaining fixe
voltage and r-f grid voltage. It will be found that if this procedure is foltowed, there will be little variation in
though there may be some variation in grid and screen currents. Where grid bias is obtained principally by me
plate current it is necessary to make the resistor adjustable

RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR
Class-C Telegraphy or FM Telephony

MAXIMUM RATINGS (Key-down conditions, per tube to 110 Mc.)
D-C PLATE YOLTAGE - - o - B . - o c . B
D-C SCREEN VOLTAGE - - - - - 5 B - B
D-C GRID VOLTAGE - o 5 . R
D-C PLATE CURRENT - - - - - - .
PLATE DISS/PATION - : o 3 B B R -

- - - 11.75 inches
- - 7.5 inches

d conditions of grid bias, screen
power output between tubes even
ans of a grid resistor, to control

6000 MAX. VOLTS
1000 MAX. YOLTS
—500 MAX. YOLTS
700 MAX. MA
1000 MAX. WATTS

SCREEN DISSIPATION - - - - - - - - 75 MAX. WATTS

GRID DISSIPATION - - - - 5 5 . 5 - -
TYPICAL OPERATION (Frequencies below 110 Mc., one tube)

25 MAX. WATTS

TYPICAL OPERATION (110 Mc., two tubes, push-pull}

D-C Plate Voltage - 3000 4000 5000 6000 volts D-C Plate Voltage 4000 5000 6000 volts
D-C Screen Voltage 500 500 500 500 volts 0-C Screen Voltage - - s 450 500 500 volts
D-C Grid VYoltage —I50 —I50 —~—200 —200 volts 0-C Grid Voltage - - —I5%0 —l1s0 —180 volts
D-C Plate Current 700 700 700 700 ma D-C Plate Current - .15 (#25] 1.25 amps
D-C Screen Current 146 137 147 140 ma 0-C Screen Current - - - 2 280 240 250 ma
D.C Grid Current 38 39 45 42 ma D-C Grid Current - - 2 2 80 80 100 ma
Screen Dissipation 73 &9 73 70 watts Screen Dissipation (per tube) - 63 60 63 watts
Grid Dissipation 5 [ 7 & watts Oriving Power (approx.) - - 350 400 400 watts
Peak R-F Grid Input Voltage Plate Power Input - - 4600 6250 7500 watts
(approx.) - - 290 290 355 350 volts Plate Oissipation (per tube) - 3 650 850 900 watts
Oriving Power (approx.)® I 12 16 15 watts Useful Power Output - S 3000 4200 5200 watts
Plate Power Input - - 2100 2800 3500 4200 watts
Plate Dissipation > © 670 700 690 800 watts These 110 Mc typical performance figures ~ere obtained by direct
Plate Power Output - - 1430 2100 2810 3400  watts " pe! ‘5' ng equipment. ”‘eq botpur mower i wsefel power
*Apparent driving power requirements increase above 30 Mc. At 1I( 1 3 i rcuit. The driving power is that taken by the
Mc. the driver should be capable of supplying 200 watts per tube t it act resonant circuit. In many ca with further refine
take care of feed through, circuit losses, and radiation t chinques, better performa ght be obtained.

(Etfective & 2.52) Copyright 1953 by Eitel-McCullough. In

’Indica'es changes from sheet dated 11-15-50.



PLATE MODULATED RADIO FREQUENCY AMPLIFIER
Class-C Telephony—Carrier Conditions

MAXIMUM RATINGS (Per tube to 110 Mc.)

D-C PLATE VOLTAGE - - - - - - 5000 MAX VOLTS®
D-C SCREEN VOLTAGE - - - - - - 1000 MAX. YOLTS
D-C GRID YOLTAGE . - -+« - =500 MAX. VOLTS
D-C PLATE CURRENT T T 600 MAX. MA.

PLATE DISSIPATION T 8§70 MAX. WATTS
SCREEN DISSIPATION - . - - - - 7S MAX. WATTS
GRID DISSIPATION B T T 25 MAX. WATTS

*5500 Max. volts below 30 Mc.

*4-1000A

o
773

TYPICAL OPERATION {Frequencies below 110 Mc., one tube)
D-C Plate Yoltage - - - - 3000 4000 5000 §500°* volts
D-C Screen Yoltage 500 500 500 500 volts
D-C Grid VYoltage —200 —200 —200 —200 volts
D-C Plate Current - 600 600 600 600 ma
D-C Screen Current 145 132 130 105 ma
D-C Grid Current - 3 33 33 8 ma
Screen Dissipation 72 13 &5 52 watts
Grid Dissipation - - H 4 4 3 watts
Peak A. F. Screen Voltage
{100% modulation) - 250 250 250 250 volts

Peak R-F Grid input Voltage 340 335 335 325 volts
Driving Power** - - - " 9 watts
Plate Power Input - 1800 2400 3000 3300 watts
Plate Dissipation - - - 410 490 S60 870 watts
Plate Power Output”™ - - - 1390 1910 2440 2630 watts
*5500 volt operation may be used only below 30 Mc.
**Apparent driving power requirements increase above 30 Mc. At 110

Mc. the driver should ke capable of supplying 200 watts per tube

to take care of feed-through, circuit losses, and radiation.

R
~N

AUDIO FREQUENCY POWER AMPLIFIER AND MODULATOR

Class AB

MAXIMUM RATINGS {PER TUBE)
D-C PLATE VOLTAGE - o o . - .
D-C SCREEN VOLTAGE - - - - -
MAX-SIGNAL D-C PLATE CURREN a o o
PLATE DISSIPATION - o o . - -
SCREEN DISSIPATION - - o o . .

TYPICAL OPERATION

Class AB, (Sinusoidal wave, two tubes unless otherwise specified)

D-C Plate Yoltage - - - 4000 5000 6000 volts
D-C Screen VYoltage - - 1000 1000 1000 volts

D-C Grid VYoltage (approx.)*® - - —=lIs =125 =I35 volts
Zero-Signal D-C Plate Current - - 300 240 200 ma

Max-Signal D-C Plate Current - - 1.0 1.00 .95 amp
Zero-Signal D-C Screen Current - - 0 0 0 ma

Max-Signal D-C Screen Current - - &0 &0 &4 ma

Effective Load, Plate-to-Plate - - 7000 10,000 14,000 ohms
Peak A-F Grid Input Yoltage {per tube) 15 125 135 volts
Driving Power - - - - - - 0 0 0 watts
Mazx-Signal Plate Dissipation (per tube) 930 950 930 watts
Max-Signal Plate Power Output - - 2340 3100 3840 watts

*Adjust to give stated zero-signal plate current. The D-C resistance in
series with the control grid of each tube should not exceed 250,000
ohms.

. R o o - - - 6000 MAX. VOLTS
o o 5 - - - - 1000 MAX. YOLTS
. = o - . - - 700 MAX. MA

. o = - - - - 1000 MAX. WATTS
75 MAX. WATTS

TYPICAL OPERATION

Class AB_ (Sinusoidal wave, two tubes unless otherwise specified)
D-C Plate Yoltage - - - - 4000 5000 4000 volts
S00 500

D-C Screen VYoltage - - - - 500 volts
D-C Grid Yoltage (approx.)* - - —b0 —70 —75 volts
Zero-Signal D-C Plate Current - 300 200 150 ma
Max-Signal D-C Plate Current - - 1.20 1.10 .95 amp
Zero-Signal D-C Screen Current - - 0 0 0 ma
Max-Signal D-C Screen Current - - 95 90 &5 ma
Effective Load, Plate-to-Plate - - 7000 11,000 15,000 ohms
Peak A-F Grid Input Yoltage (per tube) | 145 130 volts
Max-Signal Peak Driving Power - 1.0 1.0 9.4 watts

Max-Signal Nominal Driving Power

(appron.g - - - - - - s.S 55 4.7 watts
Max-Signal Plate Dissipation (per tube) 900 850 900 watts
Moax-Signal Plate Power OQutput - - 3000 3800 3900 watts

*Adjust to give stated zero-signal plate current.

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

Pulse Service _For information on Pulse Service Ratings, "Application Bulletin No. 3, Pulse Service Notes'', will be furnished free on request.

A

MECHANICAL

Mounting-—The 4-1000A must be mounted vertically
base up or base down. The socket must be constructed
so as to allow an unimpeded flow of air through the
holes in the base of the tube. The socket must also pro-
vide clearance for the glass tip-off which extends from
the center of the base. The metal tube base shell should
be grounded by means of suitable spring fingers. A flex-
ible connecting strap should be provided between the HR
cooler on the plate terminal and the external plate cir-
cuit. The socket must not apply excessive lateral pressure
against the base pins. The tube must be protected from
severe vibration and shock.

Cooling—Adequate forced-air cooling must be provided
to maintain the base seal temperatures below 150°C and
the plate seal below 200°C. The problem of cooling is
greatly simplified by using the Eimac 4-1000A Air-Sys-
tem Socket and its accompanying chimney. This system
is designed to maintain the correct balance of cooling
air for the various parts of the tube. The minimum
quantity of air required by this system for maximum
power output at 110 Mc. is 45 cfm at an inlet static
pressure of approximately 1.2 inches of water.

In the event that an Air-System Socket is not used,
provision must be made to circulate air through the base,
around the envelope and over the plate seal. This is in
addition to the normal cooling required by the base. Seal

}lndico?es changes from sheet dated 11-15-50.

Page Two

APPLICATION

temperature limitations may require that cooling air be
supplied to the tube even when filament alone is on dur-
ing standby periods.

Tube temperatures may be measured with the aid of
“Tempilaq’”, a temperature-sensitive lacquer manufac-
tured by the Tempil Corporation, 132 West 22nd Street,
New York 11, N. Y.

ELECTRICAL

Filament Voltage—For maximum tube life the filament
voltage, as measured directly at the filament pins, should
be the rated voltage of 7.5 volts. Unavoidable variations
in filament voltage must be kept within the range from
7.13 to 7.87 volts.

Bias Voltage—The D-C bias voltage for the 4-1000A
should not exceed 500 volts. If grid-leak bias is used,
suitable protective means must be provided to prevent
excessive plate or screen dissipation in the event of loss

}of excitation, and the grid-leak resistor should be made

adjustable to facilitate maintaining the bias voltage and
plate current at the desired values from tube to tube.
In the case of operation above 50 Mc., it is advisable to
keep the bias voltage as low as possible. (See "Opera-
tion"'.)

Screen Voltage—The D-C screen voltage for the 4-1000A
should not exceed 1000 volts. The screen voltages shown
under ‘“Typical Operation” are representative voltages
for the type of operation involved.



Plate Voltage—The plate-supply voltage for the 4-1000A

should not exceed 6000 volts in CW and audio appli-

cations. In plate-modulated telephony service above 30

Mc., the D-C plate-supply voltage should not exceed 5000

xlts; (}ilowever, below 30 Mc., 5500-volt operation may
used,

Grid Dissipation—Grid dissipation for the 4-1000A should
not be allowed to exceed 25 watts. Grid dissipation may
be calculated from the following expression:
Px =ecmp1c
where: P;= Grid dissipation,
ecmp=Peak postive grid to cathode voltage, and
I.= D-c grid current.
e.mp Mmay be measured by means of a suitable peak
volt-meter connected between filament and grid. (For
suitable peak v.t.v.m, circuits, see for instance, “Vacuum
Tube Ratings”, Eimac News, January 1945. This article
is available in reprint form on request.)
Screen Dissipation—The power dissipated by the screen
of the 4-1000A must not exceed 75 watts. Screen dissi-
pation is likely to rise to excessive values when the plate
voltage, bias voltage or plate load are removed with fila-
ment and screen voltages applied. Suitable protective
means must be provided to limit screen dissipation to
75 watts in event of circuit failure.

Plate Dissipation—Under normal operating conditions,
the plate dissipation of the 4-1000A should not be al-
lowed to exceed 1000 watts.

In plate modulated amplifier applications, the maxi-
mum allowable carrier-condition plate dissipation is 670
watts. The plate dissipation will rise to 1000 watts under
1009 sinusoidal modulation.

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

OPERATION

CLASS-C R-F AMPLIFIER

Neutralization—If reasonable precautions are taken to
prevent coupling between input and output circuits, the
4-1000A may be operated up to the 10 Mc. region with-
out neutralization. In the region between 10 Mc. and 30
Mc., the conventional type of cross-neutralizing may be
used with push-pull circuits. In single-ended circuits
ordinary neutralization systems may be used which pro-
vide 180° out of phase voltage to the grid. A simple and
effective method of neutralizing single-ended tetrode cir-
cuits is described by Warren B. Bruene in “How to Neu-
tralize Your Single-Ended Tetrode Final”, in the August,
1950, issue of CQ magazine.

At frequencies above 30 Mc. the feedback is principally
due to screen-lead-inductance effects. Feedback is elim-
inated by using series capacitance in the screen leads
between the screen and ground. A variable capacitor of
from 25 to 50 uufds will provide sufficient capacitance to
neutralize each tube in the region of 100 Mc. When using
this method, the two screen terminals on the socket
should be strapped together by the shortest possible lead.
The lead from the mid-point of this screen strap to the
variable capacitor and from the variable capacitor to
ground should be made with as low inductance as possible.

In general, plate, grid, filament and screen bypass or
screen neutralizing capacitors should be returned to r-f
ground through the shortest possible leads.

In order to take full advantage of the high power gain
obtainable with the 4-1000A, care should be taken to
prevent feedback from the output to input circuits. A
conventional method of obtaining the necessary shielding
beween the grid and plate circuits is to use a suitable
metal chassis with the grid circuit mounted below the
deck and the plate circuit mounted above the deck.
Power supply leads entering the amplifier should be by-

passed to ground and properly shielded to avoid feedback
coupling in these leads. The output circuit and antenna
feeders should be arranged so as to preclude any possi-
bility of feedback into other circuits.

VHF Circuits—A typical linear tank circuit for use with
the 4-1000A in the 110 Mc. region consists of a ‘“'quarter
wavelength” plate tank and a “half wavelength” grid
tank circuit. Precautions must be observed in the place-
ment of components to avoid the possibility of acci-
dentally creating higher frequency tank circuits than the
desired one. This could occur if a tuning capacitor were
placed in a position on the line where it would create a
resonant circuit at or near a harmonic frequency. A
properly neutralized amplifier at the fundamental fre-
quency would appear regenerative at higher parasitic
frequencies and instability or oscillation would result.

Any capacitance tuning in the plate line should be
kept to a small value, acting as a trimmer for the
shorting-bar tuning. Such a variable capacitor should be
positioned on the plate line as close as possible to the
plate leads. The tuning capacitor on the “half wave”
grid line should be positioned at the extreme end of the
line away from the tube.

In many cases where parasitic oscillation or regen-
erative harmonic amplification occurs. it is not evident
until grid excitation at the fundamental frequency is
applied. If the amplifier tunes in a normal manner and
the efficiency appears normal for the frequency of opera-
tion., it may be assumed that the amplifier is free of
parasitic oscillation and harmonic regeneration.

VHF Operation—Above 50 Mc., electron transit time
factors in the tube become important, increasing in
degree as the frequency is increased. When the grid
swings highly negative in potential, electrons, ‘‘trapped”
enroute by the rapidly changing r-f voltage. can be
deflected from their normal paths. If excessively large
r-f plate voltages exist due to light plate loading, these
electrons are rejected at high velocity to bombard tube
parts normally outside the electron stream. This effect
occurs when an amplifier goes into parasitic oscillation,
as there is practically no loading in the plate circuit and
the excitation is almost always extremely high. Bombard-
ment can cause premature tube failure by a focusing of
stray electrons on metal parts or the glass envelope of
a tube. Such concentration of a stray electron stream
will usually overheat the material at the point of focus.
with the probability of gas evolvement that can lead to
loss of filament emission or destruction of the tube.
Where glass is the overheated material, a small hole or
“suck-in"" can occur, opening the tube to atmosphere.
Dependent upon the degree of bombardment, tube fail-
ures can occur in a matter of minutes, or after a few
thousand hours of life. Either way. the full life potential
is not realized.

In order to minimize stray bombardment, the follow-
ing rules should be followed in vhf operation of straight
through amplifiers.

1. Use a minimum amount of bias (not over 1.5 to 2.0
times cut-off).

2. Use only enough drive to obtain satisfactory opera-
tion and good plate efficiency.

3. Use fairly heavy plate loading. Low plate voltage
and high plate current is better than high plate voltage
and low plate current. Avoid operating the stage unloaded
or lightly loaded. If conditions are such that the stage
must be operated lightly-loaded, then the driving power
should be reduced proportionately. Install under-current
protection, especially where unloaded operation can
occur due to antenna failures or transmission line icing.

4. Operate the screen grid at a reasonably high voltage.
still keeping within screen dissipation ratings.

’lndicafes changes from sheet dated [1-15.50.
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4-1000R

EITEL-McCULLOUGH, INC. AIR-SYSTEM

SOCKET
SAN BRUNO, CALIFORNIA

the various seals, the Eimac Air-System Socket was developed. This system is so designed that the correct
amount of cooling air is distributed to the various seals in the right proportion.

The Air-System Socket includes a socket to support the 4-1000A tetrode and to make the necessary base
connections, and a complete air cooling system. The air enters the bottom of the socket through a 2-inch
duct, cools the base terminals, flows through the base of the tube, is guided by the socket chimney past
the glass envelope, and is directed against the heat dissipating connector at the plate terminal. A minimum
quantity of air is thereby used effectively to cool the tube adequately under the severest requirements of
the tube's ratings

In order to simplify the cooling problem of the Eimac 4-1000A tetrode and assure adequate air-flow to — ﬁ\

A flow of 45 CFM of air is required at an inlet static pressure of approximately 1.2 of water. The
blower must be capable of supplying these requirements and also whatever added pressure drop is intro-
duced by the connecting ducts and air filters.

These air figures are based on sea-level operation with an ambient temperature of 25°C, and for
amplifier operation at 110 Mc. where the r-f charging current into the plate-screen capacitance is most
severe. Cooling with this air flow will keep all base seals below the maximum allowable temperature limit
of 150°C and the plate seal below the allowable limit of 200°C. Proper flow of air can be indicated by mea-
suring the pressure existing in the cast socket. A I4" hole, tapped with 28 threads per inch, is provided to
make connection to a water manometer. The static pressure at this point is 1.2'" of water when 45 CFM is
flowing. The manometer tube probe should be flush with the inside surface of the socket manifold. The hole
in the probe should be made with a No. 31 drill

Where operation is below 30 Mc., an air flow of at least 30 CFM is adequate. This corresponds to an
inlet pressure at the 4.1000A socket of 0.3'' of water

In making electrical connections to the socket terminals, flexible leads should be used to preserve the
freedom of motion of the connector jacks of the socket. A screw driver slot has been provided inside the
jacks to hold the jacks while tightening the nuts on the underside of the socket. The first nut seats on a
shoulder to prevent clamping the jack to the insulating material. The second nut should be used to secure
the connector terminal lugs.

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).
Position clips (B) are 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).

(Effective 6-2.52) Copyright 1953 by Eitel-McCullough, Inc.
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4-400R

RADIAL-BEAM
POWER TETRODE

EITEL-McCULLOUGH, INC. o

e -

4 MODULATOR
SAN RUNO, CALIFORNIA OSCILLATOR
AMPLIFIER
The Eimac 4-400A is a compact, ruggedly constructed power tetrode having a maximum plate dissipation
rating of 400 watts. It is intended for use as an amplifier, oscillator or modulator. The low grid-plate capacitance
of this tetrode coupled with its low driving-power requirement allows considerable simplification of the asso-
ciated circuit and driver stage.
’ The 4.400A is cooled by radiation from the plate and by circulation of forced-air through the base, around
the envelope, and over the plate seal. Cooling can be greatly simplified by using an Eimac 4-400A Air-System
Socket and its accompanying glass chimney. This socket is designed to maintain the correct balance of cooling
air between the component parts of the tube.}
GENERAL CHARACTERISTICS
ELECTRICAL
Filament: Thoriated tungsten
Voltage - - = - - - - - - - - - 5.0 volts
Current - - - - - - - - - - - - 145 amperes
Grid-Screen Amplification Factor [Average) - - - - - - - - - 5.1
Direct Interelectrode Capacitances (Average)
Grid-Plate 5 o - - - - - o o o o - 0.12 #I“d
Inpu0 a a a o) a - - - - - - - - 12.5 [L[u‘d
Output - . 5 = . 5 = 5 5 - . = = 4.7 ppfd
Transconductance [ib=100ma., E,=2500V. E.=500V.) - . a a 4,000 ;imhos
Frequency for Maximum Ratings - - - - - - - - - 110 Me.
MECHANICAL ‘
Base - o 5 - - 5 - - - - - - - - See drawing
Basing - - - - - - - - - - - - - - See drawing
> Mounting Position - - - - - s =& a = Vertical, base down or up
Cooling - - - - S s o - o S - Radiation and forced air
Recommended Heat Dissipating Plate Connector - - - - - - - - . - - - Eimac HR-6
’ Recommended Socket - - 5 - - - - - - - - - - - Eimac 4-400A Air-System Socket
Maximum Over-All Dimensions
Length - o - - o - - - - - - - - . - - - - - 6.38 inches
Diameter o 4 - o - o - - - - - - - - - - - - 3.56 inches
Net Weight - - - - - - - - - - - S E - - - - - - - 9 ounces
Shipping Weight . - . - = - - - - - S - - = - - . - 2.5 pounds

If an Air-System Socket is used, mounted on o /s inch deck, the overall dimensions of the system including chimney and

HR-6 Heat Dissipating Plate Connector are:
Length - - . - . - - % - - - . - - - - - 8.0 inches
Diameter o - a a . . R R

. . . - 5 5 o o 5.5 inches

Note: Typical operation data are Pased on conditions of adjusting to a specified plate current, maintaining fixed conditions of grid bias, screen
voltage, and r-f grid voltage. It will be found that if this procedure is followed, there will be little variation in power output between tubes even
though there may be some variation in grid and screen currents. Where grid bias is obtained principally by means of a grid resistor, to control
plate current it is necessary to make the resistor adjustable

D RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR
Class-C Telegraphy or FM Telephony

MAXIMUM RATINGS (Key-down conditions, per tube to 110 Mc.)

D-C PLATE VOLTAGE - o - - a o 5 ° R 4000 MAX. VOLTS

D-C SCREEN VOLTAGE . - - - - - - 600 MAX. VOLTS

D-C PLATE CURRENT - - - - s - - 2 5 - 5 5 5 350 MAX. MA

PLATE DISSIPATION - - - - - - - - 400 MAX. WATTS

SCREEN DISSIPATION - - - - - - - - - - - - - 35 MAX. WATTS

GRID DISSIPATION - - N - - - - o o 5 = 10 MAX. WATTS
TYPICAL OPERATION (Frequencies below 75 Mc., one tube] TYPICAL OPERATION (110 Mec., two tubes)
D-C Plate Voltage 2500 3000 4000 volts
D-C Screen Voltage - 500 500 500 volts D-C Plate Voltage - - - - 3500 4000 volts
g:g ﬁ:'d, ?J::f:' . . _gg(()) —gég -gég ::;" D-C Screen Voltage - - 500 500 volts
D-C Screen Current 46 46 40 ma d H . - R i N - = — —17
D-C Grid Cur“ren' - 18 19 18 ma D5 (Ert] Vellines A g B
Screen Dissipation - 23 23 20 watts D-C Plate Current - - - - - 500 540 ma
Grid Dissipation - - 1.8 1.9 1.8 watts
Peak R-F Grid Input Voltag . 300 320 320 volts D-C screen Current - 3 I 34 3 ma
Driving Power® - - - 5.4 4.1 5.8 watts D-C Grid Current - N . N - 20 20 ma
Plate Power Input - - - 87% 1050 1400 watts .
Plate Dissipation S - 235 250 300 watts Driving Power (approx.) - - - - - 20 20 watts
it oo put - ; " . Gl Y 00Nt Plate Power Output (approx.) - - - - 1300 1600 watts
*Driving Power increases as frequency is increased. At 75 Mc. the
driving power required is approximately 12 watts Useful Power Output - - - 1160 1440 watts
tGuarantee applies only when the 4.400A is used as specified with (Effective | 30.53) Copyright 1953 by Eitel-McCullough, Inc.

adequate air in the 4 400A Air Systerm Socket or equivalent. 'lndnca'cs change from sheet dated 4-1-51.



4 400A

PLATE MODULATED RADIO FREQUENCY
AMPLIFIER

Class-C Telephony {Carrier conditions unless otherwise specified. One tube)
MAXIMUM RATINGS TYPICAL OPERATION (FFGQUQHCIGS b9|ow 75 Mc.)

D-C Plate Voltage - - 2500 3000 volts
D.C PLATE VOLTAGE - 5 -

3200 MAX. VOLTS D-C Screen Voltage 500 500 500 volts
D-C SCREEN VOLTAGE - o .

600 MAX. YOLTS

D-C Grid Voltage . - =220 220 -—220 volts
D-C Plate Current - - 275 275 275 ma
D-C Screen Current - - 30 28 26 ma

D-C GRID VOLTAGE - - - —500 MAX. YOLTS D-C Grid Current 12 12 12 ma
Screen Dissipation Is 14 13 watts
D-C PLATE CURRENT . . . 275 MAX. MA SrdiDisipstionilic L0 G e

Peak A.F Screen Yoltage
(100% modulation) -

Peak R-F Grid Input Vol'aqc

Driving Power -

Plate Power Input - -

Plate Dissipation - - -

Plate Power Output - -

. 350 350 350 volts
- 290 290 290 volts
- ER 3s 35 watts
- §50 688 825 watts
- 170 178 195 watts
- 380 SI0 630 watts

PLATE DISSIPATION - - 5 5
SCREEN DISSIPATION - o 5
GRID DISSIPATION - - 5 5

270 MAX. WATTS
35 MAX. WATTS
10 MAX. WATTS

' AUDIO FREQUENCY POWER AMPLIFIER

AND MODULATOR—CLASS AB

MAXIMUM RATINGS (PER TUBE)
D-C PLATE VOLTAGE - - - - - - - 5 5 5 5 . .
D-C SCREEN VOLTAGE - - - - - - - 5 5 5 5 5
MAX-SIGNAL D-C PLATE CURRENT - - - - - - - 5 5 5
PLATE DISSIPATION - - - - - - - - 5 5 5 5 5
SCREEN DISSIPATION - - - - - - - - 5 5 5 . o
GRID DISSIPATION . - - - - - - - - - 5 5 5 5

TYPICAL OPERATION CLASS AB, TYPICAL OPERATION CLASS AB.
(Sinusoidal wave, two tubes unless otherwise specified) {Sinusoidal wave, two tubes uniess o'hozrwsoiac sp;&,iéicd)

D-C Plate VYolta - - -
D-C Plate Voltage - - - - 2500 3000 3500 4000 volts D-C Sc:e..n c\”ohz.o .

4000 MAX. VOLTS
800 MAX. YOLTS
350 MAX. MA.
400 MAX. WATTS
35 MAX. WATTS
10 MAX. WATTS

3500 4000 voits
500 500 500 S00 volts

D-C Screen Voltage - - 750 750 750 750 volts D-C Grid Vonaqc (approx. )‘ - =75 —80 —85 —90 volts
D-C Grid Vo"-q- (approx.)* . —I30 —I37 —145 —IS0 volts Zero-Signal D-C Plate Current - 190 160 140 120 ma
Zero-Signal D-C Plate Current - 190 160 140 120 ma Max-Signal D-C Plate Current - 700 700 700 638 ma
Max-Signal D-C Plate Current - 835 835 610 $85 ma Zero-Signal D-C Screen Current - 0 0 0 0 ma
Zero-Signal D-C Screen Current - 0 0 0 0 ma Max-Signal D-C Screen Current - 50 40 38 32 ma
Max-Signal D-C Screen Current - 28 26 32 40 ma Effective Load, Plate-to-Plate - 7200 9100 10,800 14,000 ohms
Effective Load, Plate-to-Plate - 6800 8900 11,500 14,500 ohms Peak A-F Grid Input Vol’aqo
Peak A-F Grid Input Vo"aq- (per tube) - - 133 140 145 140 volts

(per tube) - o 130 137 148 150 volts Max-Signal Peak Dnvmq Power 8.6 9.0 10.2 7.0 watts
Drivina Power - - 0 0 0 0 watts Max-Signal Nominal Driving Power 4.3 4.5 s.1 35 watts
Max-Signal Plate Dmlpahon Max-Signal Plate Dmupaﬂon

(gor tube) - - 370 400 400 400 watts (per tube) 320 363 400 400 watts
Max-Signal Plate Power Ou'pu' S 850 1110 1330 1S40 watts Max-Signal Plate Power Output - (110 1375 1650 1750 watts

*Adjust to give stated zero-signal plate current. The D-C resistance in

*Adjust for stated zero-signal plate current.
series with the control grid of each tube should not exceed 250,000 ohms.

Pulse service—For information on Pulse Service Ratings, "'Application Bulletin No. 3, Pulse Service Notes', will be furnished free onrequest.

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

APPLICATION

MECHANICAL

Mounting—The 4-400A must be mounted vertically, base
up or base down. The socket must be constructed so as
to allow an unimpeded flow of air through the holes in
the base of the tube and must also provide clearance for
the glass tip-off which extends from the center of the
base. The metal tube-base shell should be grounded by
means of suitable spring fingers. The above requirements
are met by the Eimac 4-400A Air-System Socket. A
flexible connecting strap should be provided between the
Eimac HR-6 cooler on the plate terminal and the external
plate circuit. The tube must be protected from severe
vibration and shock.

Cooling—Adequate forced-air cooling must be provided
to maintain the base seals at a temperature below 200°C.,
and the plate seal at a temperature below 225°C.

When the Eimac 4-400A Air System Socket is used,
a minimum air flow of 14 cubic feet per minute at a
static pressure of 0.25 mches of water, as measured in
the socket at sea level, is required to provxde adequate
cooling under all conditions of operation. Seal tempera-
ture limitations may require that cooling air be supplied
to the tube even when the filament alone is on during
standby periods.

In the event an Air-System Socket is not used, pro-
vision must be made to supply equivalent cooling of the
base, the envelope, and the plate lead.

Tube temperatures may be measured with the aid of
} Indicates change from sheet dated 4.1.51.

“Tempilaq’’, a temperature-sensitive lacquer manufac-
tured by the Tempil Corporation, 132 West 22nd Street,
New York 11 N. Y.

2 ELECTRICAL

Filament Voltage—For maximum tube life the filament
voltage, as measured directly at the filament pins, should
be the rated voltage of 5.0 volts. Variations in filament
voltage must be kept within the range from 4.75 to
5.25 volts.

Bias Voltage—The d-c bias voltage for the 4-400A should
not exceed 500 volts. If grid leak bias is used, suitable
means must be provided to prevent excessive plate or
screen dissipation in the event of loss of excitation, and
the grid-leak resistor should be made adjustable to faci-
litate maintaining the bias voltage and plate current at
the desired values from tube to tube. In operation above
50 Mc., it is advisable to keep the bias voltage as low as
is practicable. (See Operation)

Screen Voltage—The d-c screen voltage for the 4-400A
shculd not exceed 600 volts in r-f applications. In audio
applications a maximum d-c screen voltage of 800 volts
may be used. The screen voltages shown under “Typical
Operation” are representative voltages for the type of
operation involved.

Plate Voltage—The plate-supply voltage for the 4-400A
should not exceed 4000 volts in CW and audio applica-
tions. In plate-modulated telephony service the d-c plate-
supply voltage should not exceed 3200 volts.
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Grid Dissipation—Grid dissipation for the 4-400A should
not be allowed to exceed 10 watts. Grid dissipation may
be calculated from the following expression:
B =lCrmple

where P, =Grid Dissipation

e.mp = Peak positive grid to cathode voltage, and

I =D-cgrid current

e.mp May be measured by means of a suitable peak

voltmeter connected between filament and grid. (For
suitable peak v.t.v.m. circuits see Eimac Application
Bulletin Number 6, “Vacuum Tube Ratings.” This bulle-
tin is available on request.)

Screen Dissipation—The power dissipated by the screen
of the 4-400A must not exceed 35 watts. Screen dissipa-
tion is likely to rise to excessive values when the plate
voltage, bias voltage or plate load are removed with fila-
ment and screen voltages applied. Suitable protective
means must be provided to limit screen dissipation to 35
watts in event of circuit failure.

Plate Dissipation—Under normal operating conditions,
the plate dissipation of the 4-400A should not be allowed
to exceed 400 watts.

In plate modulated amplifier applications, the maxi-
mum allowable carrier-condition plate dissipation is 270
watts. The plate dissipation will rise to 400 watts under
100% sinusoidal modulation.

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

OPERATION

CLASS-C R-F AMPLIFIER

Neutralization—If reasonable precautions are taken to
prevent coupling between input and output circuits, the
4-400A may usually be operated up to the 30-Mc. region
without neutralization. Below 45 Mc. the conventional
type of cross-neutralization may be used with push-pull
circuits, or in single-ended circuits ordinary neutralization
systems may be used which provide 180° out-of-phase
voltage to the grid. A simple and effective method of
neutralizing single-ended tetrode circuits is described in
the August 1950 issue of CQ magazine in an article by
Warren B. Bruene on “How to Neutralize Your Single-
ended Tetrode Final”.

At frequencies above 45 Mc. the feedback is principally
due to screen-lead-inductance effects. Feedback is elim-
inated by using series capacitance in the screen leads
between the screen and ground. A variable capacitor of
from 25 to 50 uufd will provide sufficient capacitance to
neutralize each tube in the region of 100 Mc. The two
screen terminals on the socket should be strapped to-
gether by the shortest possible lead. The lead from the
midpoint of this screen strap to the variable capacitor
and from the variable capacitor to ground should be made
with as low inductance as possible.

In general, plate, grid, filament and screen by-pass or
screen neutralizing capacitors should be returned to r-f
ground with low inductance leads.

In order to take full advantage of the high power-gain
obtainable with the 4-400A, care should be taken to pre-
vent feedback from the output to input circuits. A con-
ventional method of obtaining the necessary shielding
between the grid and plate circuits is to use a suitable
metal chassis with the grid circuit mounted below the
deck and the plate circuit mounted above the deck.
Power supply leads entering the amplifier should be by-
passed to ground and properly shielded to avoid feed-
back coupling in these leads. The output circuit and an-
tenna feeders should be arranged so as to preclude any
possibility of feedback into other circuits.

’!'\dicams change from sheet dated 4 1.51.
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VHF Circuits—A typical linear tank circuit for use with
the 4-400A in the 110 Mc. region consists of a ‘‘quarter-
wave length” plate tank and a “half-wave length” grid
tank circuit. Precautions must be observed in the place-
ment of components to avoid the possibility of accident-
ally creating higher frequency tank circuits than desired.
This could occur if a tuning capacitor were placed in a
position on the line where it would create a spurious
resonant circuit above the fundamental frequency. A
properly neutralized amplifier at the fundamental fre-
quency would appear regenerative at higher parasitic
frequencies, and instability or oscillation would result.

Any capacitance tuning in the plate line should be kept
to a small value, acting as a trimmer for the shorting-
bar tuning. Such a variable capacitor should be posi-
tioned on the plate line as close as possible to the plate
leads. The tuning capacitor on the “half-wave” grid line
should be positioned at the extreme end of the line away
from the tube.

In many cases where parasitic oscillation or regenera-
tive harmonic amplification occurs, it is not evident until
grid excitation at the fundamental frequency is applied.
If the amplifier tunes in a normal manner and the effi-
ciency appears normal for the frequency of operation, it
may be assumed that the amplifier is free of parasitic
oscillation and harmonic regeneration.

VHF Operation—Above 50 Mc. electron transit time fac-
tors in the tube become important, increasing in degree
as the frequency is increased. When the grid swings
highly negative in potential, electrons “trapped” en route
by the rapidly changing r-f voltage can be deflected from
their normal paths. If excessively large r-f plate voltages
exist due to light plate loading, these electrons are re-
jected at high velocity to bombard tube parts normally
outside the electron stream. This effect occurs when an
amplifier goes into parasitic oscillation, as there is prac-
tically no loading in the plate circuit and the excitation
is almost always extremely high. Bombardment can
cause premature tube failure by a focusing of stray elec-
trons on metal parts or the glass envelope of a tube. Such
concentration of a stray electron stream will usually
overheat the material at the point of focus, with the
probability of gas evolvement that can lead to loss of fila-
ment emission or destruction of the tube. Where glass
is the overheated material, a small hole or “suck-in" can
occur, opening the tube to atmosphere. Dependent upon
the degree of bombardment, tube failures can occur in a
matter of minutes or after a few thousand hours of life.
Either way, the full life potential is not realized.

In order to minimize stray bombardment, the following
rules should be followed in vhf operation of straight-
through amplifiers:—

1. Use a minimum amount of bias (not over 1.5 to 2.0
times cut-off).

2. Use only enough drive to obtain satisfactory opera-
tion and good plate efficiency.

3. Use fairly heavy plate loading. Avoid operating the
plate unloaded or lightly loaded at any time. Sufficient
loading is indicated by low d-c screen current. Values on
the order of 7% of the d-c plate current should not be
exceeded. If conditions are such that the stage must be
operated lightly-loaded, then the driving power should be
reduced proportionately. Install undercurrent protection,
especially where unloaded operation can occur due to
antenna failures or transmission line icing.

4. Operate the screen grid at a reasonably high volt-
age, still keeping within screen dissipation ratings.

5. Due to high charging currents present in vacuum
tubes at high frequencies, it is essential that all connec-
tions to the tube terminal surfaces be kept clean and
make positive, firm contact.
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To simplify cooling of the Eimac 4-400A tetrode and assure adequate air flow to the various seals, the
Eimac Air-System Socket 4-400A was developed. This system is so designed that the correct amount of cooling air
is distributed to the various seals in the right proportion.

The Air-System Socket is comprised of a socket to support the 4-400A tetrode and to make the necessary
base connections, clips for grounding the base shell, and a glass manifold to direct air flow to the plate
terminal. The air enters the bottom of the socket through & I'4-inch duct, cools the base terminals, flows through
the base of the tube, is guided by a pyrex chimney past the glass envelope, and is directed against the plate
terminal heat dissipating connector. A minimum quantity of air is thereby used effectively to cool the tube
adequately under the severest requirements of the tube's rating.

A flow of 14 CFM of air is required at an inlet static pressure of |4'"" of water. The blower must be capable
of supplying these requirements and also whatever added pressure drop is introduced by the connecting ducts
and air filters. These air requirements are readily satisfied by a small centrifugal blower driven by a motor
requiring less than 50 watts of power.

These air figures are based on sea-level operation with an ambient temperature of 25°C. and for amplifier
operation at 110 Mc. where the r-f charging current into the plate-screen capacitance is most severe. Cooling
the 4-400A with this socket as recommended will keep all base seals below the maximum allowable temperature
limit of 200°C. and the plate seal below the allowable limit of 225°C. Determination of the proper flow of air
can be made by measuring the pressure existing in the socket housing. A !4 inch hole, tapped with 28 threads
per inch is provided to make connection to & water manometer. The static pressure at this point is !4 inch of
water when 14 CFM is flowing. The manometer tube p-obe should be flush with the inside surface of the socket
manifold.

The 4-400A Air-System Socket can also be used without modification for the Eimac 4-250A and 4-125A tetrodes.

4-400R

AIR-SYSTEM
SOCKET

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 (B) 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,

(Effective | 30 53) Copyright 1953 by Eitel McCullough, In

’ Indicates change from sheet dated 4 1-51.
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4-250AR

(5D22)
RADIAL-BEAM
POWER TETRODE

[
MODULATOR
OSCILLATOR

AMPLIFIER

EITEL-McCULLOUGH, INC.

SAN BRUNO, CALIFORNIA

The Eimac 4-250A is a compact, ruggedly constructed power tetrode having a maximum plate
dissipation rating of 250 watts. It is intended for use as an amplifier, oscillator or modulator. The
low grid-plate capacitance of this tetrode coupled with its low driving-power requirement allows
considerable simplification of the associated circuit and driver stage.

The 4-250A is cooled by radiation from the plate and by circulation of forced-air through the
base and around the envelope.

GENERAL CHARACTERISTICS

ELECTRICAL
Filament: Thoriated tungsten
Voltage - - S S S - 3 S S - - - - 5.0 volts
Current - - - - - - - - - - - - 145 amperes
Grid-Screen Amplification Factor {Average) - - - . - - - - - 5.1
Direct Interelectrode Capacitances (Averagse)
Grid-Plate - - - - - o - - - - - - - 0.12 ‘u‘ufd
Input 5 S - - S . - - - - - - - 12.7 ppfd
Output - o 3 o a o o o s o - B - 4.5 ppfd
Transconductance (Inh =100 ma. E,=2500VY. E..=500VY.) S - S - - 4000 pmhos
Frequency for Maximum Ratings - S . . 5 . - R R R - 75 Mec.
MECHANICAL
Base - - - 5 - - - 5 . - - - - 5.pin metal shell
Recommended Socket - - - - - - - E. F Johnson Co, socket No. 122-275, -
National Co. No. HX-100, or equivalent. J
Basing - - - - - - - o - - - - - See drawing
Mounting Position - - - - - - - - - - Vertical, base down or up
Cooling - - - - - - - - - - - - Radiation and forced air '
Recommended Heat Dissipating Plate Connector - - 5 - - - - - - - - - - - - Eimac HR-6
Maximum Overall Dimensions:
Length . - - o - o 5 - o - o - - o - - - - - - 6.38 inches
Diameter - - - - - - - - - - - . - - - - - - - - - 3.56 inches
Net Weight - o 4 - - - 5 - - - - - - - - - - - - - - 8.0 ounces
Shipping Weight (Average) - - - - - - - - - - - - - - - - - - 2.0 pounds

Note: Typical operation data are based on conditions of adjusting to a specified plate current, maintaining fixed conditions of grid bias, screen voltage,
and r-f grid voltage. It will be found that if this procedure is followed, there will be little variation in power outpu: between tubes even though there may |
be some variation in grid and screen currents. Where grid bias is obtained principally by means of a grid resistor, to control plate current it is necessary ‘
to make the resistor. adjustable.

- ——

RADIO-FREQUENCY POWER AMPLIFIER

AND OSCILLATOR

Class-C FM or Telegraphy (Key-down conditions, | tube}

MAXIMUM RATINGS
D-C PLATE VOLTAGE'
D-C SCREEN YOLTAGE
D-C GRID YOLTAGE -
D-C PLATE CURRENT -
PLATE DISSIPATION -
SCREEN DISSIPATION
GRID DISSIPATION

- 4000 MAX. YOLTS

- £00 MAX. YOLTS

- —500 MAX. YOLTS
350 MAX. MA

- 250 MAX. WATTS
35 MAX. WATTS
10 MAX, WATTS

PLATE-MODULATED RADIO-FREQUENCY

AMPLIFIER
Class-C Telephony

(Carrier conditions unless otherwise specified, | tube)

MAXIMUM RATINGS

D-C PLATE VOLTAGE'
D-C SCREEN YOLTAGE
D-C GRID YOLTAGE -
D-C PLATE CURRENT -
PLATE DISSIPATION
SCREEN DISSIPATION
GRID DISSIPATION

3200 MAX. YOLTS
600 MAX. YOLTS
—500 MAX. YOLTS

- 275 MAX. MA
- 165 MAX. WATTS
35 MAX. WATTS
10 MAX. WATTS

(Effective 8-15.52) Copyright 1952 by Eitel-McCullough, Inc

TYPICAL OPERATION (Frequencies below 75 Mc.}

D-C Plate Voltage - -
D-C Screen Yoltage

D-C Grid Voltage - -
D-C Plate Current - : o
D-C Screen Current - -
D-C Grid Current - - -
Screen Dissipation

Grid Dissipation - .

2500 3000 4000 volts
500 500 500 volts

—150 —180 —~225 volts
300 345 312 ma
40 40 45 ma
9 10 9 ma

30 30 22.5 watts

0.35 0.8 0.46 watts

Peak R-F Grid Input Voltage (approx.) - 220 265 303 volts

Driving Power {approx.)*
Plate Power Input
Plate Dissipation

Plate Power Output

1.70 2.6 2.46 watts
750 1035 1250 watts
175 235 250 watts
- 575 800 1000 watts

TYPICAL OPERATION (Frequencies below 75 Mc.}

D-C Plate Voltage
D-C Screen VYoltage
D-C Grid Voltage
D-C Plate Current

2500 3000 volts
400 400 volts

-200 —310 volts
200 225 ma

D-C Screen Current - 30 30 ma
D-C Grid Current - - - 9 9 ma
Peak A-F Screen Yoltage (100% modulation) - 350 350 volts
Screen Dissipation - - - - 12 12 watts

Grid Dissipation

1.8 2.7 watts

Peak R-F Grid Input Voltage (approx.) - - 255 365 volts

Driving Power (approx.)

Plate Power Input

Plate Dissipation

Plate Power Output

1Atove 75 Mc. the ywimum plate

ee e fo

2.2 3.2 watts
500 675 watts
125 165 watts
375 510 watts

Itage rating depends upon frequenc,

Driving power increases above 40 Mc. See page fou



AUDIO-FREQUENCY POWER AMPLIFIER
AND MODULATOR—CLASS AB
MAXIMUM RATINGS {PER TUBE)

D-C PLATE VOLTAGE - - - 5 = o
D-C SCREEN VYOLTAGE - - o o o
MAX-SIGNAL D-C PLATE CURRENT . - -
PLATE DISSIPATION - - - - o 5
SCREEN DISSIPATION - - - o o
GRID DISSIPATION - - - - o =

TYPICAL OPERATION CLASS AB,

(Sinusoidal wave, two tubes unless otherwise specified)

D-C Plate Yoltage - .. IS00 2000 2500 3000 volts
D-C Screen Voltage - - . 600 600 600 800 volts
D-C Grid Voltage '.? - . - =9 —i04 —il0 —Il& volts
Zero-Signal D-C Plate Current - 120 10 120 120 ma
Max-Signal D-C Plate Current - 400 405 430 417 ma
Zero-Signal D-C Screen Current - —04 —03 —03 —-02 ma
Mazx-Signal D-C Screen Current - 23 22 13 10.5 ma

Effective Load, Plate-to-Plate - 6250 970 11,400 15,000 ohms
Peak A-.F Grid Input VYoltage

(per tube) - - - - (2] 88 90 93 volts

- 0 0 0 watts

Drivm? Power - -
9

- 0
Max-Signal Plate Dissipation
r tube) - - - - 145 178 s 250 watts
Max-Signal Plate Power Output - 310 450 625 750 watts
Total I’?Ormonic Distortion - . 4
1Adjust for stated zero-signal plate current.
3The effective grid-circuit resistance must not exceed 250,000 ohms.

2.5 2 25 per cent

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

o o - - - - - 4000 MAX. VOLTS
o o - - - - - 600 MAX. YOLTS

- - - - - - - 350 MAX. MA

- - - - - - = 250 MAX. WATTS
= - - - - o ©° 35 MAX. WATTS
O S - - - o 2 10 MAX. WATTS

TYPICAL OPERATION CLASS AB,
(Sinusoidal wave, two tubes unless otherwise specified)

D-C Plate Yoltage - - - 1500 2000 2500 3000 voits
D-C Screen Yoltage - - - 300 300 300 300 volts
D-C Grid Voltage! - - - —48 —48 -5l —53 volts
Zero-Signal D-C Plate Current - 100 120 120 125 ma
Max-Signal D-C Plate Current - 485 S10 500 473 ma
Zero-Signal D-C Scraen Current - 0 0 0 0 ma
Max-Signa! D-C Screen Current - 34 26 23 33 ma
Effective Load, Plate-to-Plate - 5400 8000 10,900 16,000 ohms
Peak A-F Grid Input Yoltage

(E" tube) - - - . 2% 99 100 99 volts
Max-

ignal Avq. Driving Power

(approx.g - - 2.0 23 2.2 1.9 watts
Max-Signal Peak Driving Powar - 4.7 55 438 4.6 watts
Max-Signal Plate Dissipation

(per tube) - - - - 150 188 205 190 watts
Max-Signal Plate Power Output - 428 650 840 1040 watts
Total Harmonic Distortion - - 3 4 4 45 per cent

APPLICATION

Mechanical

'Nulﬂlg—Tho 4-250A must be mounted vertically, base down
or base up. The socket must be constructed so as to allow an
unimpeded flow of air through the holes in the base of the tube
and must also provide clearance for the glass tip-off which
extends from the center of the base. The tube should be mounted
above the chassis deck to allow free circulation of air in the
manner shown in the mounting diagram below. The metal tube-
base shell should be grounded by means of suitable spring
fingers. The above requirements are met by the E. F. Johnson
Co. socket No. 122.275, the National Co. socket No. HX-100,

or a similar socket.

A flexible connecting strap should be provided between the
HR-6 Heat Dissipating Plate Connector on the plate terminal
and the external circuit. The tube must be protected from
severe vibration and shock.

00 O 00

%AE Uﬁ.'k

4-250A mounting providing base cooling, shielding and isolation
of output and input compartments.

’ Indicates change from sheet dated 7-1.5i
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Cooling—Adequate cooling must be provided for the seals and
envelope of the 4-250A. Forced-air circulation in the amount
of five cubic feet per minute through the 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°C. in continuous-
service applications.

A relatively slow movement of air past the tube is sufficient
to prevent a plate seal temperature in excess of the maximum
rating at frequencies below 30 Mc. At frequencies above 30
Mc., 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 toward the upper portion of the envelope will
usually provide sufficient circulation for cooling at frequencies
above 30 Mc. (The Eimac 4-400A Air-System Socket provides a
convenient method of mounting and cooling the 4.250A at VHF,
should the user desire to use it. Full information is available on
the 4.400A data sheet, or it will be sent from the factory on
request.)

In intermittent-service applications where the ““on" time does
not exceed a total of five minutes in any ten-minute period,
plate-seal temperatures as high as 220° 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 30 Mc., provided that a heat-radiating plate
connector is used, and the tube is so located that normal circu-
lation of air past the envelope is not impeded.

Electrical

) Filament Voltage—For maximum tube life the filament voltage,
as measured directly at the base pins, should be the rated value
of 5.0 volts. Variations should be held within the range of 4.75
to 5.25 volts.

Bias Voltage—D.c bias voltage for the 4-250A should not exceed
500 volts. If grid-leak bias is used, suitable protective means
must be provided to prevent excessive plate or screen dissipation
in the event of loss of excitation.



Grid Dissipation—Grid dissipation for the 4-250A should not be
allowed to exceed ten watts. Grid dissipation may be calculated
from the following expression:
P.=0cmv|¢
where Pg=Grid dissipation
ecmp = Peak positive grid voltage, and
lc=D-c grid current.

e.mp may be measured by means of a suitable peak voltmeter
connected between filament and grid®.

Screen Yoltage —The d-c screen voltage for the 4-250A should
not exceed 600 volts.

Screen Dissipation—The power dissipated by the screen of the
4-250A must not exceed 35 watts. Screen dissipation is likely to
rise to excessive values when the plate voltage, bias voltage or
plate load is removed with filament and screen voltages applied.
Suitable protective means must be provided to limit screen
dissipation to 35 watts in the event of circuit failure.

Plate Yoltage —The plate-supply voltage for the 4-250A should
not exceed 4000 volts for frequencies below 75 Mc. Above 75
Mc., the maximum permissible plate voltage is less than 4000
volts, as shown by the graph on page four.

Plate Dissipation—Under normal operating conditions, the plate
dissipation of the 4-250A should not be allowed to exceed 250
watts in unmodulated applications.

In plate-modulated amplifier applications, the maximum allow-
able carrier-condition plate dissipation is 165 watts.

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

Operation
Class-C FM or Telegraphy —The 4-250A may be operated as a

class-C amplifier, FM or telegraphy, without neutralization up to
30 Mc. if reasonable precautions are taken to prevent coupling
between input and output circuits external to the tube. A
grounded metallic plate on which the socket may be mounted
and to which suitable connectors may be attached to ground the
tube base shell, provides an effective isolating shield between
grid and plate circuits. In single-ended circuits, plate, grid, fila-
ment and screen by-pass capacitors shouid be returned 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 to inter-
connect the screens and filaments of the two tubes. Care should
be taken to prevent leakage of radio-frequency energy to leads

. SR S S —
4.-250A ‘ |
o %
RFC 65 um
2000 RFC
([ J
~Ec Er +Ees
=

Screen-tuning neutralization circuit for use above 45 Mc.
C — Approximately 100upufd. per section, maximum.

4.250A

(5022)

entering the amplifier in order to minimize grid-plate coupling
between these leads external to the amplifier.

At frequencies from 30 Mc. to 45 Mc. ordinary neutralization
systems may be used.

Where shielding is adequate, the feed-back at frequencies
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 circuit. This can be done by
adding capacitance between plate and grid external to the tube.
Ordinarily, a small metal tab approximately ¥-inch square con-
nezted to the grid terminal and located adjacent to the envelope
opposite the plate will suffice for neutralization. Means should
be provided for adjusting the spacing between the neutralizing
capacitor plate and the envelope. An alternative neutralization
scheme is illustrated in the diagram below. In this circuit, feed-
back is eliminated by series-tuning the screen to ground with 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 poss-

ible.

Driving power and power output under maximum output and
plate voltage conditions are shown on page 4. 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 output power should exceed the driving power
requirement 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 Mc.

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 4-250A., When the 4-250A is used
as a class-C plate-modulated amplifier, modulation should be
applied to both plate and screen. Modulation voltage for the
screen may be obtained from a separate winding on the modu-
lation transformer, 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. When screen modulation is obtained by either the series-
resistor or the audio-reactor method, the audio-frequency varia-
tions in screen current which result from the variations in plate
voltage as the plate is modulated automatically give the required
screen modulation. Where a reactor is used, it should have a
rated inductance of not less than 10 henries divided by the
number of tubes in the modulated amplifier and a maximum
current rating of two or three times the operating d-c screen
current. 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 plate-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 modula-
tion frequency equal to at least twice the grid-leak resistance.

Class-AB, and Class-AB. 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-AB: audio operation are given in the
tabulated data.

Screen voltage should be obtained from a source having
reasonably good regulation to prevent variations in screen volt-
age from zero-signal to maximum-signal conditions. The use of
voltage regulator tubes in a standard circuit should provide ade-
quate 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.

3 For suitable pesk v.t.v.m. circuits see, for instance, '"Vacuum Tube

Ratings,” Eimac News, January, 1945, This article is available in reprint
form on request.
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(5D22)

The peak driving power figures given in the
class-AB: 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 with-
out distortion. The driver stage should, therefore,
be capable of providing an undistorted average
output equal to half the peak driving power re-
quirement. A small amount of additional driver
output should be provided to allow for losses in the

coupling transformer.

In some cases the maximum-signal plate dissipa-

tion shown under "Typical Operation' is less than

the maximum rated plate dissipation of the 4-250A.
In these cases, 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 fiqures shown,

due to losses in the output transformer.
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Typical radio frequency power amplifier circuit, Class-C

telegraphy, 1000 watts input.
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Typical high-level-modulated r-f amplifier circuit, with
modulator and driver stages, 1000 watts input.
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Typical high-level-modulated r-f amplifier circuit, with
modulator stage, 675 watts input.

COMPONENTS FOR TYPICAL CIRCUITS

Ly: - Coi — Tank circuit appropriate for operating frequency;
@ =12. Capacitor plate spacing=.200",
Lys - Cpa — Tank circuit appropriate for operating frequency;
@=12. Capacitor plate spacing=.200",
Lps - Cis — Tank circuit appropriate for operating frequency;
@ =12. Capacitor plate spacing=.375".
Ly -Cy; — Tuned circuit appropriate for operating frequency.
Li2 -Cy2— Tuned circuit appropriate for operating frequency.
Ci — .002-ufd. 500-v. mica
C; — .002-ufd. 5000-v mica
C; — .001-ufd., 2500-v. mica
Ci—.1-ufd., 1000-v. paper
C: — .l-ufd. 600-v. paper
Cs — .5-ufd. 600-v paper
C; — .03-ufd., 600-v. paper
Cy — .l-ufd., 1000-v. paper-
C, — .25-ufd., 1000-v. paper
R, — 86,700 ohms, adjustable 100,000 ochms, 100 watts
R; — 250,000 ohms, 4 watt
Ri— 15,000 ohms, § watts
R; — 25,000 ohms, 2 watts
Rs — 2,500 ohms, 5§ watts
R; — 35,000 ohms, 160 watts
R, — 250,000 ohms, /3 watt
Ro — 200,000 ohms, 2 watts
Rio — 500 ohms, /3 watt
Rii— | megohm, 15 watt
Riz — 100,000 ohms, | watt
Ris — 200,000 ohms, 15 watt
Rii— 10,000 ohms, /3 watt
Ris — 50 ohms, 10 watts
Ris — 100,000 ohms, 100 watts
RFC, — 2.5-mhy., 125-ma. r-f choke
RFC; — l.mhy., 500-ma. r-f choke
T, — 350-watt modulation transformer; ratio pri. to sec. approx.
1.5 : I; pri. impedance 20,300 ohms, sec. impedance 13,300
ohms.
T: — 600-watt modulation transformer; ratio pri. to sec. approx.
1.8 : I; pri. impedance 11,400 ohms, sec. impedance 6,250
ohms.
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AX150A

RADIAL-BEAM

POWER TETRODE

EITEL-McCULLOUGH, INC.

SAN BRUNO, CALIFORNIA
These Data apply to type 4XI50D
which is identical to 4XI50A except
for the heater rating of 265 voits
057 ampere

The Eimac 4X150A is a compact power tetrode intended for use as an amplifier, oscillator or
ffrequency multiplier over a wide range of frequencies extending into the UHF region. It is cooled by
orced air.

A single 4XI150A operating in a coaxial-cavity amplifier circuit will deliver up to 140 watts of
useful power output at 500 megacycles.

The maximum rated plate voltage for the 4XI50A is 1250 volts, and the tube is capable of good
performance with plate voltages as low as 400 volts. 1#s high ratio of transconductance to capacitance
and its 150-watt plate dissipation rating make the 4X150A useful for wide-band amplifier applications.

The use of the Eimac 4X!50A Air-System Socket, or a socket providing equivalent air-cooling
facilities, is required.

GENERAL CHARACTERISTICS

ELECTRICAL
Cathode: Oxide Coated, Unipotential
Minimum Heating Time - - - - - - - - 30 seconds e 3
Cathode-to-Heater Vol?age . - - . - - - 150 max. volts | i
Heater: Voltage - - - - - - - - - - 6.0 volts
Current - - - - - - - - - - 2.6 amperes
Grid-Screen Amplification Fac?or [Average)} - - - - - - - - - 5 l
Direct Interelectrode Capacufances (Average)
Grid-Plate - - - - - - 0.03 wuf
Input ; 2 - z s = S - - = 15.5 wuf
Output - - - - - - - - c - - 45 wuf
Transconductance (En=500v., E..=250v., In=200 ma} - - - - - - - - - - - - 12,000 umhos
Frequency for Maximum Ratings - - - - - - - - - - - - - - S = - 500 Mc
MECHANICAL
Base - - - - - - - - - - - - - - - - - - - 9-pin, special
Recommended Sockef - - - - - - - - - - - - - - Eimac 4XI50A Air-System Socket
Base Connections - - - - - - - - - - - - - - - - 5 See outline drawing
Mounting - - - - - - - - o - - - - - - - - - - - - Any position
Cooling - - - - - - - - - - - - - - - - - - - - - Forced air
Maximum Overall Dimensions:
Length - - - - - - - . - - - - - - - . - - - 2.47 inches
Diameter - - - - - - o - o - - - - - - - - - - 165 inches
Seated Height - . - 5 . - - . - - - - . - - - - 1.91  inches
Net Weight - 5 - - . . o o a o a a o a 5 = o a o . 5.2 ounces
Shipping Weight - - - - - - - - . - - - - - 5 . - - - 1.6 pounds

Note: Typical operation data are based on conditions of adjusting the r-f grid drive to a specified plate current, maintaining fixed conditions of
grid bias and screen voltage. It will be found that if this procedure is followed, there will be little variation in power output between tubes even
though there may be some variation in grid and screen currents. Where grid bias is obtained principally by means of a grid resistor, to control
plate current it is necessary to make the resistor adjustable.

RADIO-FREQUENCY POWER DG Fiate Vottage o AraenE 0 ' e Yoo Paso™vehs

D-C
D-C Screen VYoltage - - - 250 250 250 250 volts
AMPLIFIER OR OSCILLATOR BE Eianene™ 1 T 1 E R gmom
D-g Plate Clgrom - - - - 2307 2%07 Zgg Zgg ma
D-C Screen Current - - - ma
Class-C Teleqraphy or FM Telephony l; SI(GR"S g:g‘\rl‘:)"a.go (approx ) ;g ‘I)g ‘lig I:Jg T:I's
e
- HH Driving Power (approx.) - | | | 1.2 watis
(Key down condmons. per fube) Plate Power input - - - - 120 150 200 250 watts
Plate Po‘wcr omp.‘n - -‘ f 85 .'412 v 150 b'l95 dw;"s
The performance figures for requenues up to c. are obtaine y
MAXIMUM RAT'NGS calculag‘non from the tube c:\%rac'enlshc curves kandbcon':vrr;\eg by gnrecg
tests. The drlvmg power includes only power taken by the tube grid an
D-C PLATE VOLTAGE - 1250 MAX. VOLTS :he bias c':rcun The' 3r.vmg pc:wer an'd output power do not allow for
osses in the associated resonant circuits.
D-C SCREEN VOLTAGE - A"/ TYPICAL OPERATION (Single tube, 500-Mc| coaxial ,cavity)
300 MAX OLTS D-g Plate VOV"TQQ - - - . ;Og gg Iggg Iggg vollh
D-C Screen Voltage - - o 5 volts
D-C GRID VOLTAGE - - -250 MAX. VOLTS D'C Grid \Q..ag.". ST s g o —tio i voin
D.C Plate Current - - - - ma
D-C Screen Current - - - [ 7 7 5 ma
D-C PLATE CURRENT - 250 MAX. MA D-C Grid Current - - é 10 10 10 ma
PLATE DISSIPATION A s Drlar Sup Fove (sporer) -3 B e
o o . Power Input - - [] watts
150 MAX. WA Useful Power Ou'pu' - - - 50 95 120 140 watts
These typical performance figures were obtained by direct measurement
SCREEN DISSIPATION - 12 MAX. WATTS in operating equipment. The output power is useful power measured in
a load circuit. The driving power is the total power taken by the tube
GRID DISSIPATION - . 2 MAX. WATTS and a practical resonant circuit. In many cases with further refinement

and improved techniques better performance might be obtained.

(Effective 8-15-52) Copyright 1952 by Eitel-McCullough, inc. Supersedes Sheet Dated 2-15-52



PLATE-MODULATED RADIO.
FREQUENCY AMPLIFIER

Class-C Telephony (Carrier conditions, per tube)

MAXIMUM RATINGS
D-C PLATE VOLTAGE
D-C SCREEN VOLTAGE
D-C GRID VOLTAGE
D-C PLATE CURRENT
PLATE DISSIPATION -
SCREEN DISSIPATION
GRID DISSIPATION -

1000
300
—250
200
100
12

2

MAX.
MAX.
MAX.
MAX.
MAX.
MAX.
MAX.

VOLTS
VOLTS
VOLTS
MA
WATTS
WATTS
WATTS

/ " 4X150A

.

TYPICAL OPERATION (Frequencies up to 185 Mc.)

D-C Plate Voltage - o - .
D-C Screen Voitage
D-C Grid Voltage -
D-C Plate Current -
D-C Screen Current
D-O Grid Current -

Peak A-F Screen Voltage at crest
of 100% Modulation . -

Peak R-F Grid Input Voltage
(approx.) - - - -

Driving Power (approx.)
Plate Dissipation
Plate Power Input -

Plate Power Output

RADIO-FREQUENCY POWER

AMPLIFIER

Class-B Linear, Television Visual Service (per tube)

MAXIMUM RATINGS
D-C PLATE VOLTAGE
D-C SCREEN VOLTAGE
D-C GRID VOLTAGE -
D-C PLATE CURRENT

{ AVERAGE) - -
PLATE DISSIPATION -
SCREEN DISSIPATION
GRID DISSIPATION -

1250
400
—250

250
150
12
2

MAX.
MAX.
MAX.

MAX.
MAX.
MAX.
MAX.

CLASS-AB OR -B POWER
AMPLIFIER OR MODULATOR

MAXIMUM RATINGS (Per tube)

D-C PLATE VOLTAGE
D-C SCREEN VOLTAGE
D-C PLATE CURRENT
PLATE DISSIPATION -
SCREEN DISSIPATION
GRID DISSIPATION -

Page Two

1250
400
250
150

12

MAX.
MAX.
MAX.
MAX.
MAX.
2 MAX.

VOLTS
VOLTS
VOLTS

MA

WATTS
WATTS
WATTS

VOLTS
VOLTS
MA
WATTS
WATTS
WATTS

TYPICAL OPERATION (Frequencies up to 216 Mc.,

D-C Plate Voltage
D-C Screen Voltage
D-C Grid Voltage

During Sync-Pulse Peak:
D-C Plate Current

D-C Screen Current

D-C Grid Current

Peak R-F Grid Voltage

R-F Driver Power (approx.)
Useful Power Output -

Black Level:

D-C Plate Current

D-C Screen Current

D-C Grid Current - -

Peak R-F Grid Voltage (approx.) X

R-F Driver Power {(approx.)
Plate Power Input
Useful Power Quiput -

TYPICAL OPERATION

Class AB (Sinusoidal wave, two tubes unless

D-C Plate Voltage -
D-C Screen Voltage - -
D-C Grid Voltage (approx.)®
Zero-Signal D-C Plate Current
Max-Signal D-C Plate Current
Zero-Signal D-C Screen Current -
Max-Signal D-C Screen Current -
Effective Load, Plate-to-Plate
Peak A-F Grid Input Yoltage
{per tube) - - - .
Driving Power . - -
Max-Signal Plate Dissipation
(per tube) - - - - -
Max-Signal Plate Power Output -

*Adjust grid voltage to obtain spec
Maximum permissible grid circuit seri

TYPICAL OPERATION

400
250

200

800
300
-44
160
380
0

&5
3550

44
0

45
140

600 800
250 250
-5 -100
200 200
35 25
8 10
150 160
120 120
| 1.5
40 &0
120 160
80 100

750 1000
300 300
—40 —45
335 330
50 45
1S 20
85 95
7 8
135 200
245 240
20 15
4 4
65 70
425 47
185 240
75 1o

800 1000

300 300
-47 -47
120 120
380 380
0 0
&5 80
4625 $850
47 47
0 0
£ 70
195 240

1000

1250
300
-70

otherwise specified)

1250
300
—4g
i15
39

0

7200

48
0

90
30

volts
volts
volts

volts

volts
watts
watts
watts

watts

5-Mc. bandwidth)

volts
volts
volts

ma
ma
ma
volts
watts
watts

ma
ma
ma
volts
watts
watts
watts

volts
volts
volts
ma
ma
ma
ma
ohms

volts
watts

watts
watts

ified zero-signal plate current.
es resistance 100,000 ohms per tube.

Class AB, (Sinusoidal wave, two tubes uniess otherwise specified)

D-C Plate Voltage - -
D-C Screen Vol’a%c - -
D-C Grid Voltage®* -
Zero-Signal D-C Plate Current
Max-Signal D-C Plate Current
Zero-Signal D-C Screen Current -
Max-Signal D-C Screen Current -
Effective Load, Plate-to-Plate
Peak A-F Grid Input VYoltage
(per tube) - - - .
Max-Signal Peak Driving Power -
Max-Signal Nominal Driving Powar
(approx.) - - - - -
Max-Signal Plate Dissipation
(per tube) - - - - -
Max-Signal Plate Power Output -

600
300
-4l
185
485
0

85
2600

4
0.15

75

80
170

800 1000

300 300
—43 —43
180 185
490 495
0 0

75 70
3500 4500
48 49
0.15 0.1
7% 7%
75 90
240 315

1250
300
—44
180
475
0

85
5600

50
0.15

%

85
425

volts
volts
volts
ma
ma
ma
ma
ohms

volts
watts

mw

watts
watts

*sAdjust grid voltage to obtain specified zero-signal plate current.



“4X150A

APPLICATION

MECHANICAL

Mounting—The 4X150A may be mounted in any position.
Use of the Eimac 4X150A Air-System Socket, or its
equivalent, is required.

The tube will fit a standard “loktal” socket, but the
use of such a socket prevents adequate air-cooling of the
base of the tube. Use of the “loktal” socket is not
recommended.

Connections to the terminals of all the electrodes ex-
cept the plate are provided by the Air-System Socket.
The anode-cooler assembly provides a terminal surface
for the plate connection. For high-frequency applications
a metal band or a spring-finger collet should be used to
make good electrical contact with the cylindrical outer
surface of the anode cooler. Points of electrical contact
should be kept clean and free of oxidation to minimize
r-f losses.

Cooling—The 4X150A requires sufficient forced-air cool-
ing to keep the cooler core and the metal parts of the
metal-to-glass seals from exceeding a maximum tempera-
ture of 150°C. The air flow must be started when power
is applied to the heater, and must continue without in-
terruption until all electrode voitages have been removed
from the tube.

The Eimac Air-System Socket directs the air over the
surfaces of the tube base, and through the anode cooler
to provide effective cooling with a minimum air flow.
Seven and one-half cubic feet of cooling air per minute
must flow through the Air-System Socket and the anode
cooler for adequate cooling. This corresponds to a total
pressure drop of 0.6 inches of water through the socket
and the anode cooler.

The air requirements stated above are based on
operation at sea level and an ambient temperature of
20°C. Operation at high altitude or at high ambient
temperatures requires a greater volume of air flow. The
necessary design information for such conditions is con-
tained in an article entitled “Blower Selection for Forced-
Air-Cooled Tubes”, by A. G. Nekut, in the August, 1950,
issue of “Electronics.”

One method of measuring temperature is provided by
the use of the ‘“Tempilaq”, a temperature-sensitive
lacquer, which melts when a given temperature is
reached. Where forced-air cooling is employed, very
thin applications of the lacquer must be used. This
product is obtainable from the Tempil Corporation, 132
West 22nd St., New York 11, N. Y.

ELECTRICAL

Heater—The heater should be operated as close to 6.0
volts as possible, but it will withstand heater-voltage
variations as great as 109 without injury. Some varia-
tion in power output must be expected to occur with
variations of the heater voltage.

Cathode—The cathode is internally connected to the four
even-numbered base pins. All four corresponding socket
terminals should be used for connection to the external
circuit. The leads should be of large cross-section and as
short and direct as possible to minimize cathode-lead
inductance.

Grid Dissipation— Grid-circuit driving-power require-
ments increase with increasing frequency because of cir-
cuit losses other than grid dissipation. This becomes
noticeable at frequencies near 30 Mc., and increases until

at 500 Mc. as much as 30 watts driving power may be
required in ordinary circuits.

Despite the increased driving power required by the
circuit as a whole at higher frequencies, the power
actually consumed by the tube grid does not increase
greatly. Satisfactory operation in stable amplifier circuits
is indicated by d-c grid-current values below approxim-
ately 15 milliamperes.

Screen Dissipation—Bias- or plate-supply failure or un-
loaded-plate-circuit operation can cause the screen cur-
rent and dissipation to rise to excessive values. Protection
for the screen can be provided by an overload relay in
the screen circuit, in addition to the usual plate-overload
relay. Use of a screen-current milliammeter is advisable.

Plate Dissipation—The maximum-rated plate dissipation
is 150 watts. The maximum-rated plate dissipation for
plate-modulated applications is 100 watts under carrier
conditions, which permits the plate dissipation to rise
to 150 watts under 100% sinusoidal modulation.

Plate dissipation may be permitted to exceed the
maximum rating momentarily, as, for instance, during
tuning.

UHF Operation—Transit time effects, which occur at
ultra-high frequencies in the 4X150A, can be minimized
by adherence to the operating conditions suggested
below:

1. Use a minimum d-c bias voltage, not over twice
cut-off.

2. Apply only enough drive to obtain satisfactory
plate efficiency.

3. Operate the screen at reasonably high voltage, but
do not exceed the screen-dissipation rating. The
circuit should be loaded to obtain screen-current
values close to those given under ‘Typical
Operation’ at 500 Mec.

4. Fairly heavy plate loading is required. In general,
low-voltage, high-current operation is preferable
to operation at high voltage and low current. If
conditions require a change to lighter plate load-
ing, the drive should also be reduced to the mini-
mum value for satisfactory operation at the new
output level.

5. Parasitic oscillations are usually associated with
excessive grid and screen current and are in-
jurious to vacuum tubes. Similarly, tuned-plate
circuits which accidentally become simultaneously
resonant to harmonics and the fundamental fre-
quency may also cause low efficiency and damage
tubes.

Plate Modulation—Plate modulation can be applied to the
4X150A when it is operated as a class-C radio-frequency
amplifier. To obtain 1009 modulation, the d-c screen
voltage must be modulated approximately 55%, in phase
with the plate modulation. Self-modulation of the screen
by means of a series resistor or reactor may not be satis-
factory in this particular tetrode due to the screen-
voltage, screen-current characteristics.

Grid Resistance—In class-A and -AB, amplifiers, where no
grid current flows, the grid-bias voltage may be applied
through a resistor. The maximum permissible series re-
sistance per tube is 100,000 ohms.

Special Applications—If it is desired to operate this tube
under conditions widely different than those given here,
write to Eitel-McCullough, Inc., San Bruno, California, for
information and recommendations.
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4X500R

EITEL-McCULLOUGH, INC. s

SAN BRUNO, CALIFORNIA

The Eimac 4X500A is an external-anode tetrode having a maximum plate dissipation rating of
500 watts. Its small size and low-inductance leads permit efficient operation at relatively large outputs
well into the VHF region. The screen grid is mounted on a disc which terminates in a connector ring
located between grid and plate, thus making possible effective shielding between the grid and
plate circuits, The grid terminal is located at the center of the glass base to facilitate single-tube
operation in coaxial circuits.

The combination of low grid-plate capacitance, low screen-lead inductance and functionally
located terminals contributes to the stable operation of the 4XS500A at high frequencies, making
neutralization unnecessary in most cases and greatly simplifying it in others.

4x500A

g & uka

GENERAL CHARACTERISTICS

it I
ELECTRICAL
Filament: Thoriated Tungsten
Voltage - - - - - - - - - - 5.0 volts
Current . - - - - - - - - - - - 13.5 amperes

Screen Grid Amplification Factor {Average) - - 6.2

Direct Interelectrode Capacitances {Average)

Grid-Plate s o o - - - - - - - 005 ppfd W
Input = - 3 - = 2 = o = S & 12.8 juufd

Output - o - - - - - = - - - - - 5.6 pufd &
Transconductance (i, =200 ma., e, =2500 v, E.,=500 v.] - - - - - 5200 pmhos
} Frequency for Maximum Ratings - - - - - - - - - - 120 Me.

P MECHANICAL

Maximum Overall Dimensions:

Length - - - - - o 4 o - - e - - = 5 S S o - 475  inches
Diameter - - - - - - - o - - - - - - - - - - - 2625 inches
Net Weight - . - - - S - - - - - - - - - - - - - 1.17  pounds
Shipping Weight {Average - - - - - - - - - - - - - - -6 pounds
Mounting Position - = o o 2 ¢ = o S 5 o o o o o s Vertical, base down or up
Cooling - - - - - - - - - - - - - - - - - - - - Forced Air

At 500 watts plate dissipation, a minimum air-flow of 40 cubic feet per minute must be passed through the anode cooler. The pressure drop
across the cooler at this rate of flow equals 1.4 inches of water. Forced-air cooling must be provided for the base and screen seals. Normally,
suitable amounts of air may be obtained from a small centrifugal blower directed at the seals. In no case should the temperature of the metal-
to-glass seals or the core of the anode cooler exceed 150°C. Cooling air specified above must be applied to the seals and the anode cooler
prior to the application of filament power and continued for three minutes after power is removed from the filament.

RADIO FREQUENCY POWER AMPLIFIER P RADIO FREQUENCY POWER AMPLIFIER
AND OSCILLATOR Class-B Linear Amplifier, Television Visual Service
MAXIMUM RATINGS FOR TV (Frequencies up to 220 Mc.)
Class-C FM or Telegraphy {Key-down conditions, | tube) D-C PLATE VOLTAGE - - - - - - 3000 MAX. VOLTS
g D.C PLATE CURRENT - - - - - 350 MAX. MA,
MAXIMUM RATINGS (Frequencies up to 120 Mc.) ik cREeNEvolTAC ETL B 200 MAX. VOLTS
PLATE DISSIPATION - - - o - - 500 MAX. WATTS
D-C PLATE VOLTAGE - - - - 4000 MAX. YOLTS SCREEN DISSIPATION - - - - . - 30 MAX. WATTS
D-C SCREEN VOLTAGE - - - 500 MAX. VOLTS GRIDHDISSIPATION Sl EWEL Y B = I OIMXWATIS
! ~ 4 R ~ _ Y T TYPICAL OPERATION
D-C GRID VOLTAGE Celt) LLS 2D (Per tube at peak synchronizing level, 5-Mc. bandwidth, assumed load
D-C PLATE CURRENT - - - - 350 MAX. MA, resistance 3,000 ohms per tube.)’
PLATE DISSIPATION - - - - 500 MAX. WATTS g-g :Iafe VovIOaI;;e - e e e o e |§gg 2400 xo::;
SCREEN DISSIPATION - - - - 30 MAX. WATTS B it Vot L L LI Tl i i vems
D.C Plate Current - - - - - - 285 400! Ma.
GRID DISSIPATION - - - - 10 MAX. WATTS ¥ (S;r:en et ldron) e o o % 3% Mo
D.C Grid Current (approx.) - - - - - 10 15 Ma.
D TYPICAL OPERATION (Per tube, at 110 Mc.) B P Y. toppror) I - - ‘15 ‘2% wak
Plate P | t - - - - - - - 525 %0 Watts
D-C Plate Voltage . - - - - 2500 3000 4000 Volts Po‘w:r 8:;’;“'“9“_ S e o RS o 300 600 Watts
D-C Plate Current - - - - - - 310 310 3I5 Ma. BLACK LEVEL
D-C Screen Voltage - - - - - 500 500 500 Volts gg :'c‘:':encg‘::r:'n’ ©o I, Zlg Jog :::.
D-C Screen Current - - - - - 26 24 22 Ma. D-C Grid Current - - - - - - - 2 5 Ma.
D-C Grid Voltage - - - - - - —I50 —I150 —I150 Volts Al L G B
D-C Grid Current - - - - - - 5 16 16 Ma. Power Output - - - - - - . = 170 340 Watts
s 10 ti diti t k hronizi level may be permitted fo
Driving Power (appro:.) S 5 5 D WS exu::éa ::xi:-:;nm' r:;‘isngas g‘eafhesvfn:b; nt;:'cnaguse vof 'hev low duty factor.
Useful Power Output {approx.) - 475 600 835 Watts Moximum ratings apply to black level conditions.

Indicates change from sheet dated |1-15-46
(Effective 2-15-51) Copyright 1953 by Eitel-McCullough, Inc. ) 4



“4X500A

P T T T T TTTTTT T [TITTTITTTTIITIT]
V.or iz i EIMAC 4 X 500A
! L - 500 CONSTANT CURRENT CHARACTERISTICS
[ A — = SCREEN VOLTAGE = 500 VOLTS
i, 77 o %90 L 5
3 - - ,’ ° | J_, PLATE CURRENT - AMPERES A
—— Ll 20 SO TROLGAI0 CORRENT - AMPERES
| . ———— | 1 22
V8= =anNN AN SRR YR AR 1T
s =3 == y
100 - | el I W 1 | : Y1 ; e
=l ‘ - | 075 ! | | J |
2 T~ 4= oso| =TT T T 1 ELIC] B o o e e Y
§ = p——e 250 | | [ | |ol
e Tt —T=t— - = . :
.L o = —t o0 | | 1 | | | l"_L"‘[ T T 111 }
g ° -~ l [ ] | { ! s
- 4 s - p— —— f 400
§ L Ll —te | 1 | ) JUSi™ —— 20lo
o L} | - - - -
z 1 | 1 [ ] T 1 100
e I RafEREASSEERSESEERSSS
-100 T 1 1|’ l j i — ps
v - 1 — I - . I 4 4 T_<,
e } 4 | -~ s = A B -
T I 1
-200 + -
-mo 200 1000 1500 zooo‘ 2500 3000 35800 4000 4800
PLATE VOLTAGE — VOLTS
’ 30
EC.S
~——ANOOE_COOLER
3 i 1 i 11 i
3" E IS R B HHEHy 566 £ 007 DIA
gLD g b4tetdeeaete ﬁ}y - ;.li—
HERBE f S e
ol § ittt [ 1
s s hed 3ed
foo
f l |- l afe}
o : .lo 1 3 [
AR FLOW- CUBIC. FELT PER MDOITE SCREEN GRID N i MIN '% t 32
| ™ l
| ! ;'i: {
e UG A
- 1 ! o .
2 R ONOM s :.o»oomr-l
S s
CONTROL GRID .
= - 45" b
15002 .0I0 DIA, _
] ‘>,L —FILAMENT
. ~ 45" 1"

} Indicates change from sheet dated 11.15.46

SCREEN GRID —=—

OIMENSIONS
IN_INCHES

.\\' \\/

T332 005 DIA. 4 PINS

VIEW

* STRAIGHT_SIDE
IVAILABLE FOR
CONTACT

Printed in U. S. A, 2-J6-6688}



TENTATIVE DATA

8168
! 4CX1000A

CERAMIC
POWER TETRODE

The Eimac 8168/4CX1000A is a ceramic and metal, forced-air cooled, radial-
beam tetrode with a rated maximum plate dissipation of 1000 watts. It is a low-
voltage, high-current tube specifically designed for Class-AB, r-f linear-amnplifier or
audio-amplifier applications where its high gain and low distortion characteristics may
be used to advantage. At its rated maximum plate voltage of 3000 volts, it is capable of
producing 1680 watts of peak-envelope output power. Two 8168/4CX1000As operat-
ing in Class-AB, will produce 3360 watts of audio power.

GENERAL CHARACTERISTICS

ELECTRICAL
Cathode: Oxide Coated, Unipotential Min. Nom. Max.
Heating Time - - - - - - - - -3 minutes
Heater: Voltage - - - - - - - - = - - 60 volts
Current - - - - - 5 - - - 9.5 11.5 amperes
Transconductance (lu=1.0 ampere) - - - - - - 37,000 umhos
Direct Interelectrode Capacitances, Grounded Cathode:*
Input - - - - - - - - - - 77 90 uuf
Output - - - - - - - - s " 13 uuf
Feedback - - - - - - - - - - - - 0.02 uuf
Direct Interelectrode Capacitances, Grounded Grid and Screen:* Min. Nom. Max.
. uuf
Output - - - - - - - - - - - - - S - - S 1 13 uuf
Feedback - - - - - - - - - - - - - - - - - - - 0.005 uuf
Frequency for Maximum Ratings - - - - - - - - - - - - - - - - - 30 mc
*In shielded fixture.
MECHANICAL
Base - - - - - - - - - - - - - - - - - Special, breechblock terminal surfaces
Maximum Operating Temperatures:
Ceramic-to-Metal Seals - - - - - - - - o - - - - - - - - 200° C
Anode Core - - - - - - - 5 - - - - - - - - 5 - - 250° C
Recommended Socket - - - - - - - - - : - - - - - - Eimac SK-800 Series
Operating Position - - - - - - - - - - - - - - - - - - - - - Any
Maximum Over-All Dimensions:
Height - - - - - - o 5 s o - = = - - - - - - 475 inches
Diameter - - - - - - - - - - - - - - - - - - - 3.36 inches
Net Weight - - - - - - - - - - - - - - - - - - - - 27 ounces
Shipping Weight (Approximate) - - - - - = - - - - - - - - - - 3 pounds
CLASS-AB, RADIO-FREQUENCY LINEAR TYPICAL OPERATION
H 1 A7 - - - - - - 2500 3 vol
AMPLIFIER D.c Serean Voage - - .1 'ms ms s e
{Single Side-Band Suppressed-Carrier Operation) D-C Grid Voltage! - - - - - - —60 —60 —40 volts
Zero-Signal D-C Plate Current - - - 250 250 250 ma
MAXIMUM RATINGS Single-Tone D-C Plate Current - - - . 1.0 1.0 09 amp
D-C PLATE VOLTAGE - 5 o - 3000 MAX. YOLTS Two-Tone Average D-C Plate Current - - 700 700 640 ma
D-C SCREEN VOLTAGE - ~ N . 400 MAX. VOLTS Zfro-Signal D-C Screen CurrenO: - - - —2 —2 —2 ma
D-C PLATE CURRENT - - - - 1.0 MAX. AMP ?:‘:_'Te;::“;vl:;::g:c;g‘ S(c::er:\n'Cur;en"- : 13? 13: 3: rr::
PLATE DISSIPATION - - - - 1000 MAX., WATTS Plate Output Power - - - - - - 1020 1450 1680 watts
SCREEN DISSIPATIbN - - - - 12 MAX. WATTS *Approximate values.
GRID DISSIPATION - - - - 0 MAX. WATTS 1Adjust grid bias to obtain listed zero-signal plate current.

(Effective 3-18-59) Copyright 1959 by Eitel-Mc¢Cullough, Inc. Supersedes sheet dated 8-15.57



—_ 4CX1000A

CLASS-AB, AUDIO AMPLIFIER OR MODULATOR
MAXIMUM RATINGS - -

D.C PLATE YOLTAGE - - - - 3000 MAX. YOLTS
D-C SCREEN VOLTAGE - - - - 400 MAX. YOLTS
D-C PLATE CURRENT . - - - 1.0 MAX. AMP

PLATE DISSIPATION - - - - 1000 MAX. WATTS

12 MAX. WATTS
0 MAX. WATTS

SCREEN DISSIPATION - - 5 .
GRID DISSIPATION - o 5 o

TYPICAL OPERATION (Sinusoidal wave, two tubes unless noted)

D-C Plate Yoltage - - - - . . 2000 2500 3000 volts
D-C Screen VYoltage - - - - - - 325 325 325 volts
D-C Grid Yoltage! - . - - - - —40 —860 —60 volts
Zero-Signal D-C Plate Current - - - 500 500 500 ma

Max.-Signal D-C Plate Current - - - 20 20 1.8 amps
Zero-Signal D-C Screen Current® - - - —4 —4 —4 ma

Max-Signal D-C Screen Current* - - - 70 70 70 ma

Effective Load, Plate to Plate - - - 1450 2400 34506 ohms
Driving Power - - - - - - - 0 0 0 watts
Max-Signal Plate Output Power - - - 2040 2900 3360 watts

*Approximate values.
1Adjust grid bias to obtain listed zero-signal plate current.

NOTE: "TYPICAL OPERATION'" data are obtained by calculation from the published characteristic curves and confirmed by direct tests. Ad-
justment of the grid bias to obtain the specified zero-signal plate current is assumed. When grid drive is applied, the screen voltage required
to obtain the specified value of plate current without drawing grid current may vary somewhat from the typical values shown.

APPLICATION

MECHANICAL

Cooling—Sufficient cooling must be provided for the
anode and ceramic-to-metal seals to maintain operating
temperatures below the rated maximum values:

Ceramic-to-Metal Seals 200°C
Anode Core 250°C

A flow rate of 28 cubic feet per minute will be
adequate for operation at maximum rated plate dissi-
pation at sea level and with inlet air temperatures up to
40°C. Under these conditions, 28 cfm of air flow cor-
responds to a pressure differcnce across the tube and
socket of 0.25 inch of water column. Experience has
shown that if reliable long-life operation is to be ob-
tained, the cooling air flow must be maintained during
standby periods when only the heater voltage is ap-
plied to the tube.

At higher altitudes increased air flow will be re-
quired. For example, at an altitude of 10,000 feet, a
flow rate of 40 ¢fm will be required and will be ob-
tained with a pressure drop across tube and socket of
0.35 inch of water column. In selecting a blower for
use at high altitudes, care must be taken to assure that
the blower is designed to deliver the desired volume of
air at the corresponding pressure drop and at the
particular altitude.

In cases where there is any doubt regarding the
adequacy of the supplied cooling, it should be borne in
mind that operating temperature is the sole criterion
of cooling effectiveness. Surface temperatures may be
easily and effectively measured by using one of the
several temperature-sensitive paints or sticks available
from various chemical or scientific-equipment suppli-
ers. When these materials are used, extremely thin
applications must be made to avoid interference with
the transfer of heat from the tube to the air stream,
which would cause inaccurate indications.

ELECTRICAL

Heater—The rated heater voltage for the 4CX1000A
is 6.0 volts. The voltage, as measured at the socket,
should be maintained at this value to minimize varia-
tions in operation and to obtain maximum tube life. In
no case should the voltage be allowed to exceed 5%
above or below the rated value.

The cathode and one side of the heater are inter-
nally connected.

It is recommended that the heater voltage be ap-
plied for a period of not less than 3 minutes before
other operating voltages are applied. From an initial
cold condition, tube operation will stabilize after a
period of approximately 5 minutes.

Control-Grid Operation—The grid dissipation rating
of the 4CX1000A is zero watts. The design features
which make the tube capable of maximum power op-
eration withont driving the grid into the positive region
also make it necessary to avoid positive-grid operation.

Although the average grid-current rating is zero,
peak grid currents of less than one milliampere as read
on a ()ne-mi]]imryere meter may be permitted to flow
for peak-signal monitoring purposes.

Screen-Grid Operation—Tetrode tubes may exhibit
reversed screen current to a greater or lesser degree de-
pending on individual tube design. This characteristic
is prominent in the 4CX1000A and, under some op-
erating conditions, indicated negative screen currents
in the order of 25 milliamperes may be encountered.

The maximum rated power dissipation for the
screen grid in the 4CX1000A is 12 watts and the
sereen power should be kept below this level. The
product of the peak screen voltage and the indicated
d-c screen current approximates the screen input power
except when the screen current indication is near zero
or negative. In the usual tetrode amplifier, where no
signal voltage appears between cathode and screen, the
peak screen voltage is equal to the d-c screen voltage.
Experience has shown that the screen will operate
within the limits established for this tube if the indi-
cated screen current, plate voltage and drive voltage
approximate the “Typical Operation” values.

The screen supply voltage must be maintained
constant for any values of negative and positive screen
currents that may be encountered. Dangerously high
plate currents may flow if the screen power supply
exhibits a rising voltage characteristic with negative
screen current. Stabilization may be accomplished in
several different ways. A bleeder resistor may be con-
nected from screen to cathode; a combination of VR
tubes may be connected from screen to cathode; or
an electron-tube regulator circuit may be used in the



screen supply. It is absolutely essential to use a bleeder
if a series electron-tube regulator is employed. The
screen bleeder current should approximate 70 milli-
amperes to adequately stabilize the screen voltage.
It should be observed that this bleeder power may be
usefully employed to energize low-power stages of
the transmitter.

Plate Operation—The maximum rated plate dis-
sipation power is 1000 watts. Except for brief periods
during circuit adjustments, this maximum value should
not be exceeded.

The top cap on the anode cooler may be used as
a plate terminal or a circular clamp or spring-finger
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collet encircling the cylindrical outer surface of the
anode cooler may be used.

Points of electrical contact with the anode cooler
should be kept clean and free of oxide to minimize
radio-frequency losses. The anode cooler should be
inspected periodically and cleaned when necessary to
remove any dirt which might interfere with effective
cooling.

Special Applications—If it is desired to operate this
tube under conditions different from those given here,
write to the Application Engineering Department,
Eitel-McCullough, Inc., San Carlos, California, for
information and recommendations.

DIMENSION DATA

REF. NOM. MIN. MAX.

A |3.350 3.340 3.360

B 8125 .810 815

c 1.875 1.870 1.890

D |2.265DiA. {2.254 DIA.|2.278 DIA.
E [2.234 2.195 2.380

F }3.500 3.410 3.550

G |4.720 4.690 4.750

H .980 .950 1.000

J .705 .695 .720

K .425 400 ,450

L .155 .145 170

M .023 .0I9 .026

N .750 .700 .800

P 321DIA. | .316 DIA. | .326 DIA.
R 60°

S 120°

T .410 .360 .460
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TENTATIVE DATA

EITEL-McCULLOUGH, INC.

SAN BRUNO, CALIFORNIA

4X150B

RADIAL-BEAM
POWER TETRODE

The Eimac 4X250B is a compact, oxide-cathode, external-anode power tetrode, unilaterally
interchangeable with the 4XI50A in most applications, and is intended for use as an amplifier,
oscillator or frequency multiplier over a wide range of frequencies extending into the UHF region.
It is cooled by convection and forced air.

A single 4X250B in a coaxial-cavity amplifier circuit will deliver up to 300 watts of useful
power output at 400 megacycles although this is not the upper frequency limit of the tube.

Outstanding features of the 4X250B are: |. Simple air-cooling requirements. 2. A maximum
plate-dissipation rating of 250 watts available for low-efficiency applications. 3. A maximum d-c
plate voltage rating of 2000 volts at frequencies up to 400 Mc. The high transconductance of the
4X250B makes the tube useful at relatively low plate voltages. The high ratio of transconductance
to inter-electrode capacitance and the 250-watt plate dissipation make the tube very useful for
wide-band amplifier applications.

The use of the Eimac 4XI50A Air-System Socket, or a socket providing equivalent air cooling
characteristics, is required.

GENERAL CHARACTERISTICS

ELECTRICAL
Cathode: Oxide Coated, Unipotential
Minimum Heating Time - - - - - - - - 30 seconds
Cathode-to-Heater Voltage 150 * max. volts
Heater: Voltage - - - - - - - - - 60 volts
Current - - - - - - - - - - - 24 amperes
Grid-Screen Amplification Factor {Average) - - - - - - - - . 5
Direct Interelectrode Capacitances (Average)
Grid-Plate - - - - - 0.04 wpf
Input - - - - - - - - - - - 18.5 puf
Output - - - - - - - - - - - 4.7 pef
Transconductance (Ev=500v., E.;=250v., Iv—=200 ma) - - o S o S o &
Frequency for Maximum Plate Voltage Ratings - - - - - - - - -
(Al other Maximum Ratings applicable to 500 Mc)
MECHANICAL
Base - - - - - - - - - - - - - - - -
Recommended Socket - o - - - - S o o o S - o
Base Connections - - o - - - - - o - o - - - -
Mounting - - - - - - o o a o a - a - o a
Cooling - - - - o S - - o o o - o o 5 -
Maximum Over-all Dimensions
Length - - - - - - - - o o o - o - -
Diameter - - - - - o 5 S o o 5 . . 5 .
Seated Height - - - - - - - - 5 - 5 5 5 -
Net Weight - - - - - - - - a o o o o o a a a
Shipping Weight - - - - - - - - - - - - - S - S
= 16252015 DIA. —| 3
bt |-566 +.007 DIA 7
«
: S — + 7
ANODE
COOLER | 1
B -
J 29
O
— , + 3 p
SCREEN - 1406 DIA MAX. g; ,g°,|=
gAID N T 8830 .
NOT CONT e —— ! . §
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/ = *1' T 17_41 X
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260t 8§ £ % ZZ Y&
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(Ettective 6-1.55) Copyright 1955 by Eifel-McCullough, Inc.

12,000 pmhos
400 Mc

- 9-pin, special

- Eimac 4XI50A Air-System Socket

- - See outline drawing
Any position
Convection and Forced air

- - - 259 inches
- - 1.65 inches
- - - 203 inches
- - - 4.0 ounces
o - - 1.6 pounds
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RADIO'FREQUENCY POWER ;Y:CPAIL'OI:,EOR"ATION (F-requ.encies up f;;ons T:o'op" :::o.) o
AMPLIFIER OR OSCILLATOR 3 G TR : ,

D-C Screen Voltage - - 250 250 250 250 volts
Class-C Telegraphy or FM Telephony
(Key-down conditions, per tube) D-C Grid Voitage - - - - =90 -0 =90 -0 volts
MAXIMUM RATINGS D-C Plate Current - .. 250 250 250 250 ma
D-C PLATE VOLTAGE - . 2000 MAX, VOLTS D-C Screen Current - - - 5 5 130 2% ma
D-C SCREEN VOLTAGE - 300 MAX. VOLTS D.C Grid Corrent o 2 2 2 N
D-C GRID VOLTAGE - - —250 MAX. VOLTS
D-C PLATE CURRENT ; ) 250 MAX. MA Peak R-F Grid Yoltage (approx.) - 118 Hé 1é 115 volts
PLATE DISSIPATION - - 250 MAX. WATTS DrivingRRovey e CRN2 a2 ) e
SCREEN DISSIPATION 5 12 MAX. WATTS Plate Power Input a o o 125 250 375 500 watts
GRID DISSIPATION - - 2 MAX. WATTS Plate Power Output - - - 85 195 300 410 wats

PLATE-MODU LATED RADIO- TYPICAL OPERATION (Frequencies up to |75Mc, per tube)

D-C Plate Voltage - - - 500 1000 1500 volts
FREQUENCY AMPLIFIER D.C Screen Yoltage - - - 250 250 250 volts
Class-C Telephony (Carrier conditions, per tube) D-C Grid Voltage a & = —100  —I100  —100 volts
MAXIMUM RATINGS D-C Plate Current - . - 200 200 200 ma
D-C PLATE VOLTAGE - 1500 MAX. VOLTS D:C Sereen Cument - ©oroBm
D-C SCREEN VOLTAGE - 300 MAX. VOLTS DC Grid Current - - - 2 9 17 ome
D-C GRID VOLTAGE - —250 MAX. VOLTS Peak R-F Grid Input Yoltage - 124 122 121 volts
D-C PLATE CURRENT - 200 MAX. MA Briving P 27 23 21 watt
PLATE DISSIPATION . . 165 MAX. WATTS e e oo
SCREEN DISSIPATION - 12 MAX. WATTS Plate Power tnput - - - 0 200 300 wats
GRID DlSSlPATlON - - 2 MAX' WATTS Plate Power Qutput - - - 75 160 250 watts

CLASS'AB POWER . AM PLI F I ER Tch:l“C:h O:E;:T'Snt‘phflcr (Sinusoidal wave, two tubes unless other-

wise nohd)

OR MODULATOR DE Screen Yoroge -~ 1T 1 T s o s vem

SRS, o o ¢ e o) ol
ero-Signa ate Current - - - ma
MAXIMUM RATINGS (Per tube) E;;-g;g;;i g;g ,;"':i:,:"cﬁ:;."r" R :;'é ;55 a:g'g’ gh;
ective Lo ate-to . - . ohms
D-C PLATE VOLTAGE . 2000 MAX. VOLTS {;:‘v*.:: A IR S W 04
D-C SCREEN VOLTAGE - 400 MAX. VOLTS M siana :,':::D,?;';".'f‘g::pgp"_'"‘"’ D E G em
ird-Harmonic Distortion - pc
*Adjust grid voltage to obtain specified zero-signai plate current
D-C PLATE CURRENT - 250 MAX. MA ,ch,,.'c:;gpﬂA:fonA .: (: ' ?7::, “:’
ass- inear Amplifier (Frequencies to c, per tube
PLATE DISSIPATION - 250 MAX. WATTS D-C Plate Voltage - - - 1000 1500 2000 volts
Dg (S-‘Jcr::!.nVo‘:::;aoq .(appr'oxl ) . sl _3553 _3:% —igg :::::
SCREEN DlSSlPATlON - 12 MAX. WATTS Zero-Signal D-C Plate Current - - - 100 100 100 ma
mal-ggqna: g-g SPIafo Ccurronf - - - 230 233 2?(5) ma
GRID DISSIPATION - - 2 MAX. WATTS Peok R Grid Voitage <o - 1 1 50 50 50 vels
Driving Power - - - - - 0 0 0 watts
Max-Signat Plate Dmlpahon - - - 125 150 175 watts
Max-Signal Plate Power Output - 125 225 325 watts

*Adjust grid voltage to obtain spllelld zero-signal plate current

[ Noh Typ|cal oporahon data are based on conditions of adjusting the r-t grid drive to a specified plate current, maintaining fixed conditions of
grid bias and screen voltage. It will be found that if this procedure is followed, there will be little variation in power output between tubes even

l though there may be some variation in grid and screen currents. Where grid bias is obtained principally by means of a grid resistor, to control
plate current it is necessary to make the resistor adjustable.



APPLICATION

MECHANICAL

Mounting— The 4X250B may be mounted in any pos-
ition. Use of the Eimac 4X150A Air-System Socket, or
its equivalent, is recommended.

The tube will fit a standard “loktal” socket, but
the use of such a socket in the usual way prevents ade-
quate air-cooling of the base of the tube. Use of the
“loktal” socket is not recommended.

Connections to the terminals of all the electrodes

except the plate are provided by the Air-System Socket.
The anode-cooler assembly provides a terminal surface
for the plate connection. For high-frequency applica-
tions a metal band or a spring-finger collet should be
used to make good electrical contact with the cylindrical
outer surface of the anode cooler. Points of electrical
contact should be kept clean and free of oxidation to
minimize r-f losses.
Cooling— The 4X250B requires sulficient cooling air
to prevent the temperature of the metal part of the
metal-to-glass seals exceeding a maximum of 175°C.
The temperature of the anode as measured at the base
of the cooling fins must be maintained below its maxi-
mum of 250°C.

Under conditions of normal room temperatures and
installation in the 4XI50A Air-System Socket, the
4X250B requires no forced air during stand-by periods
where only the heater power is on. Anode cooling air
may be started and stopped simultaneously with the
power on the anode. A quantity of 3.8 cubic feet per
minute is required to cool the tube when operating at
maximum-rated plate dissipation at 500 Mc. At this
quantity of air the pressure drop across the cooler and
the Air-System Socket is equal to approximately 025
inches of water column. At frequencies below 175 Mc
and at 250 watts plate dissipation the quantity of air
flow may be reduced to 3.6 cubic feet per minute, at
which quantity the pressure drop is 0.23 inches of
water column.

The air requirements stated above are based on oper-
ation at sea level and an ambient temperature of 20°C.
Operation at high altitude or at high ambient tempera-
tures requires a greater volume of air flow. The neces-
sary design information for such conditions is contained
in an article cntitled “Blower Selection for Forced-Air-
Cooled Tubes,” by A. G. Nekut, in the August, 1950,
issue of “Electronics.”

One method of measuring temperature is provided
by the use of “Tempilaq”, a temperature-sensitive lac-
quer, which melts when a given temperature is reached.
Where forced-air cooling is employed, very thin applica-
tions of the lacquer must be used. This product is ob-
tainable from the Tempil Corporation, 11 West 25th
st. New York 10, N. Y.

ELECTRICAL

Heater—The heater should be operated as close to
6.0 volts as possible, but it will withstand heater-volt-
age variations as great as 107, for short durations with-
out injury. Some variations in power output must be
expected to occur with variations of the heater voltage.

Cathode—The cathode is internally connected to the
four even-numbered base pins. All four corresponding
socket terminals should be used for connection to the
external circuit. The leads should he of large cross-

section and as short and direct as possible to minimize
cathode-lead inductance.

Grid Dissipation— Grid-circuit driving-power require-
ments increase with frequency because of circuit losses
other than grid dissipation. This becomes noticeable
at frequencies near 100 Mc., and increases until at 500
Mec. as much as 20-25 watts driving power may be re-
quired in ordinary circuits.

Despite the increased driving power required by the
circuit as a whole at higher [requencies, the power ac-
tually dissipated at the tube grid does not increase
greatly. Satisfactory operation in stable amplifier cir-
cuits is indicated by d-c grid-current values below ap-
proximately 20 milliamperes.

Screen Dissipation— Bias- or plate-supply failure or
unloaded-plate-circuit operation can cause the screen
current and dissipation to rise to excessive values. Pro-
tection for the screen can be provided by an overload
relay in the screen circuit, in addition to the usual

plate-circuit overload relay. Use of a screen-current mil.

liammeter is recommended.

Plate Dissipation—The maximum-rated plate dissipa-

tion is 250 watts. The maximum-rated plate dissipation

for plate modulated applications is 165 watts under car-
rier conditions, which permits the plate dissipation to
rise to 250 watts under 1007, sinusoidal modulation.

Plate dissipation may be permitted to excced the
maximum rating momentarily, as, for instance, during
tuning.

UHF Operation—Transit time and other effects.

which occur at ultra-high-frequencies in the 4X250B,

can be reduced to minimum values by compliance with
the following suggested operating conditions:
1. Use a minimum value of d-c grid bias voltage.
2. Apply only enough grid drive to obtain satisfac-
tory plate efficiency.
3. Operate the screen at reasonably high voltage.
but do not exceed the screen dissipation rating.
4. Fairly heavy plate loading is required. In genceral.
low-voltage, high-current operation is preferable
to operation at high voltage and low current. I
conditions require a change to lighter plate load-
ing, the drive should also be reduced to the mini
mum value for satisfactory operation at the new
output level.

5. Parasitic oscillations are usually associated with
excessive grid and screen current and are injur-
jous to vacuum tubes. Similarly, tuned-plate cir-
cuits which accidentally become simultaneously
resonant to harmonics and the fundamental fre-
quency may also cause low efficiency and dam
age tubes.

Plate Modulation—Plate modulation can be applied

to the 4X250B when it is operated as a class-C radio-

frequency amplifier. To obtain 100¢/ modulation, the

d-c screen voltage must be modulated in phase with

the plate modulation. Sell-modulation of the screen

by means of a series resistor or reactor may not be satis-
factory in this particular tetrode due to the screen-
voltage, screen-current characteristics.

Special Applications—If it is desired to operate this

tube under conditions widely different than those

given here, write to Eitel-McCullough, Inc., San Bruno,

California, for information and recommendations.
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4X150A /4000

EITEL-McCULLOUGH, INC. X150A /4010

SAN BRUNO, CALIFORNIA AIR-SYSTEM
SOCKETS

The Eimac 4X150A/4000 and 4X150A/4010 Air-System Sockets are de-
signed to provide adequate air cooling and an efficient high-frequency circuit
arrangement for the Eimac 4XI50A and 4X150D tetrodes. The insulating
materials used in their construction have very low r-f losses to well above 800
Mc., and are mechanically strong, non-porous, non-hygroscopic and substan-
tially unaffected by temperatures up to 180° Centigrade. The contact fingers
are of spring alloy and all metal parts are silver plated to reduce r-f losses.

The 4X150A/4000 Air-System Socket is characterized by having all connect-
ing tabs insulated from the socket flange and skirt. This type socket is intended
for use in circuits where the cathode of the tube is not at chassis potential.

The 4X150A/4010 Air-System Socket is characterized by having the four
cathode connecting tabs (Numbers 2, 4, 6 and 8) riveted permanently to the
socket skirt. This type socket is intended for use in circuits where the cathode
of the tube is at chassis potential.

MOUNTING—If the tube and socket are to be used in a coaxial-line circuit, the
Air-System Socket may be mounted directly on the end of the coaxial input line.
The skirt of the socket fits over a cylinder of | % " outside diameter, and four
mounting holes are provided (See Outline Drawings].

For chassis mounting, a 2" " diameter hole should be cut into the deck and the socket secured by
the three toe clamps provided.

DO NOT DRILL THROUGH THE SOCKET FLANGE.

CONNECTIONS—The control grid connection is on the axis of the socket and is provided with a No. 6-32
threaded hole for direct connection to a coaxial line or a terminal lug.

A low impedance path between screen grid and ground is provided by a bypass capacitor of from
2750 upf +£500 uuf built into the socket flange.

COOLING—A pressurized chamber should be provided to introduce an air stream into the socket from
the under side to cool the grid, cathode and screen seals. A heat-resistant chimney is provided to direct
the air stream over the tube envelope and through the anode radiator.

If a coaxial-line circuit is used, the input line should be pressurized, while the output cavity should be
made air tight to direct the air through the anode radiator of the tube.

For the specific cooling requirements of the 4XI150A and 4X150D, see the paragraph on ""Cooling"
in the 4X150A Data Sheet.

SOCKET IDENTIFICATION

TYPE NUMBER DESCRIPTION

4X150A/4000 - - - - - - - - - 4XI150A Air-System Socket with Chimney
4X150A/4001 - - - - - - - - - 4X150A Air-System Socket less Chimney
4X150A /4006 - - - - - - - - - - 4X150A Air-System Chimney Only
4X150A/4010 - - - - 4X150A Air-System Socket—Grounded Cathode—with Chimney
4X150A/4011 - - - - 4X150A Air-System Socket—Grounded Cathode—Iless Chimney

(Effective 6-15-53) Copyright 1953 by Eitel-McCullough, Inc.
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TENTATIVE DATA

4X1506

EITEL-McCULLOUGH, INC. RADIAL-BEAM

POWER TETRODE
SAN BRUNO, CALIFORNIA

The Eimac 4X150G is an extremely compact external-anode tetrode intended for use as a radio-frequency
amplifier, frequency multiplier, or oscillator at frequencies well into the UHF region or as an amplifier in any
service requiring a high-gain tube capable of delivering high power-output at low plate-voltage. The combination
of a high ratio of transconductance to capacitance and a plate dissipation capability of 150 watts makes the
tube an excellent wide-band amplifier for video applications.

The cathode, grid and screen electrodes are mounted on conical and cylindrical supports giving a minimum
of circuit discontinuities and lead inductance. The rugged cylindrical terminals, progressively larger in size, allow ‘n
the tube to be inserted in coaxial line cavities. The screen support and terminal provide maximum isolation be- -
tween the grid cathode terminals and the plate circuit.

In amplifier service at 500 megacycles, output power of 140 watts per tube, with a stage power-gain of 20.
can be obtained. At 1000 megacycles an output power of 50 watts per tube is obtained with a power-gain of five.

GENERAL CHARACTERISTICS AX1506
ELECTRICAL MADE IN U 3 A
Cathode: Coated Unipotential
Heater Voltage - s - 5 - S 3 - - S = 2.5 volts
Heater Current - - - - - - - - - - - 6.25 amperes
Minimum Heating Time - - - - - - - - 30 seconds
Screen-Grid Amplification Factor (Average) - - - - - - - - 5.0
Direct Interelectrode Capacitances (Average) Grounded Grid
Grid-Plate (without shleldmg) - less than  .005 - - - 035 puptd
Input - . - a 17. . - S .27 nutd ; k.,
Output - - - - - - 4.5 a 5 - - 45  aufd
Transconductance [in=250 ma., e, =500 v., ;=250 v.) - - - - 12,000 ;:mhos -
MECHANICAL
Cooling - - - - - a a a o a a 5 . Forced Air
At 150 watts piate dissipation, 8 minimum flow of 5.6 cubic feet of air per minute must be passed through
the anode cooler. The pressure drop across the cooler at this flow equa Is 076 inches of water. Forced-air cooling
f the base terminal assembly must be provided even though heater alone is on tube during standby condition
no case should the 'empcrafu e of the metal to glass seals or the core of the anode cooler exceed 1507 C.
Mounting position - - - - - - - - - - - Any
Maximum Overall Dimensions i
Length - a - o a a o o . a 5 a R 2% inches
Diameter - - - - - - - - - 1.625% 020 inches
Maximum Sea?ed HelgM - - - - - 5 5 - 1-27/32 inches
Net Weight - - - - - - - - - 6 ounces
Shipping Weight (Average) - - - - S s S S - 1.6 pounds
RADIO FREQUENCY POWER AMPLIFIER PLATE MODULATED RADIO FREQUENCY
OR OSCILLATOR AMPLIFIER
. Class-C Telephony
Class-C Telegraphy or FM Telephony (Key-down conditions, per tube) MAXIMUM RATINGS (Carn.r Conditions)

D-C PLATE YOLTAGE - 1000 MAX. YOLTS
MAXIMUM RATINGS D-C SCREEN VOLTAGE - - - © . 300 MAX. YOLTS
D-C PLATE VOLTAGE .. - - 1250 MAX. YOLTS DS QRID voLIpes - VAN
D-C SCREEN VOLTAGE > = o o o (DL, UG PLATE DISSIPATION - 100 MAX. WATTS
D.C GRID VOLTAGE" : - —250 MAX, VOLTS ANODE.-COOLER CORE TEMPERATURE . 150 MAX. °C.
D-C PLATE CURRENT - - - 250 MAX. MA. SCREEN DISSIPATION 15 MAX. WATTS
PLATE DISSIPATION a 150 MAX. WATTS GRID DISSIPATION - 2 MAX. WATTS
ANODE-COOLER CORE TEMPERATURE 150 MAX. °C *Maximum permissible grid circu it res 'ame 25,000
SCREEN DISSIPATION - - - 15 MAX. WATTS ENCY
GRID DISSIPATION - 2 MAX. WATTS PLATE PULSED RAD'O FREQU c
*Maximum permissible grid circuit resistance 25 000 ohms AM PL'F'ER OR OSCILLATOR

MAXIMUM RATINGS

PULSED PLATE VOLTAGE - - 7000 MAX. YOLTS
TYPICAL OPERATION PULSED SCREEN VOLTAGE - . 1500 MAX. YOLTS

N R D-C GRID VYOLTAGE —500 MAX. YOLTS
Single tube. frequencies below 165-Mc. MAXIMUM PULSE DURATION : 5 MICROSECONDS

PULSED CATHODE CURRENT - 7 MAX. AMPS
D-C Plate VYoltage - - 600 750 1000 1250 Volts AVERAGE POWER INPUT X X 250 MAX. WATTS
D-C Plate Current - - 200 200 200 200 Ma. PLATE DISSIPATION R 150 MAX. WATTS
D-C Screen Voitage - 250 250 250 250 Volts ANODE-COOLER CORE TEMPERATURE . 150 MAX. °C
D-C Screen Current - - o - - 3 3 20 Ma. SCREEN DISSIPATION 15 MAX. WATTS
D-C Grid Voltage - - . - 75 —80 —80 —90 Volts GRID DISSIPATION - - - 2 MAX. WATTS
DaCACUIRC LTSS - R TYPICAL PULSE OPERATION
Pesk R-F Grid Voltage (App'") ) 7 w° * Single tube oscillator, 1200- Mc
Driving Powaer (approx) - - - 10 N 1.0 1.2 atts Pulsed Plate Voltage i 5 7 Kilovolts
Power Input - 120 150 200 250 Watts Pulsed Plate Current - 4.0 6.0 Amps.
Power Output . - -85 110 150 195 Watts Pulsed Screen Voltage . - 800 1000 Volts

Volt ' - - - 25 25 25 2.5 Volts Pulsed Screen Current - 0.3 0.4 Amps.
Heater Yoltage D-C Grid Voltage —200" —2%0 Volts

Pulsed Grid Current - - - 0.5 0.6 Amps.

Puise Duration - - 4 4  Microseconds
5mg|e tube, 750-Me. (Coaxn!| c‘""Y) Pulse Repetition Rate 2500 1250  Per second
D-C Plate Voltage - - - 1250 Volts Peak Power Output - - - 10 20 Kilowatts

'

D-C Plate Current R . 200 Ma. Heater VYoltage' - - - See Note
DeCRscieenppioltege ) . ) 259 o 'Heater Voltage—Due to transit time back heating effects, the heater
D-C Screen Current - 5 Ma voltage should be reduced when operating at frequencies above 400 Mc.
D-C Grid VYoltage - - —40  Volts This voltage redu—hon should be made after dynamic operation of the
D-C Grid Current - o S Ma. tube has started. Since back heating is a function of 6r;quen<y qr‘c:

. id ¥ . . . 85 Volt current, grid bias, circuit design and circuit adjustment, the amount o
P..“. R FP e (ol'aqe (spprox.) . . R 9 V:a'sis back heating varies considerably with different methods of operation.
Drmnq' ower (approx.) . 250 Watts The foliowing table is an approximate guide for normal tube operation:
';Z’:ZI 3:;];-:0 ) o 5 100 Watts Frequency up fo 400 Mc.[400 to 1000 Mc.]1000 to 1500 Mc.|above 1500 Mc
Heater Voltage’ - 5 See note Heater Voltage 25 v 22 v 20 v i8 v

(Effective 3-15.53) Copyright 1953 by Eitel-McCullough, Inc

TENTATIVE DATA
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IE1TA /5-125B

RADIAL-BEAM
POWER PENTODE

MODULATOR
OSCILLATOR
AMPLIFIER

EITEL-McCULLOUGH, INC.

SAN BRUNO, CALIFORNIA

The Eimac 4E27A/5-125B is a power pentode intended for use as a modulator, oscillator or
amplifier. The driving-power requirement is very low, and neutralization problems are simplified or
eliminated entirely. The tube has a maximum plate-dissipation rating of 125 watts and a maximum
plate voltage rating of 4000 volts at frequencies up to 75 Mc. Cooling is by convection and radia-
tion. Type 4E27A/5-1258 unilaterally replaces type 4E27.

The 4E27A/5-1258B in class-C r-f service will deliver up to 375 watts plate power output with
less than 2 watts driving power. It will deliver up to 75 watts of carrier for suppressor modulation.

Two 4E27A/5-125B's will deliver up to 300 warts maximum-signal plate power output in class
AB, modulator service, 400 watts in class AB; with less than | watt driving power.

GENERAL CHARACTERISTICS

ELECTRICAL
Filament: Thoriated tungsten
Voltage - - - - - - - - - - - - - 5.0 volts
Current - - - - - - - - - - - - - 75 amperes
Grid-Screen Amplification Factor {Average) - - o - o o 5 o 5.0
Direct Interelectrode Capacitances (Average)
Grid-Plate - - e e . - - - - - . 0.08 pufd
Input - - - = = - - - - - - - 10.5 putd
Output - - - 5 o = - - - - 4.7 pptd
Transconductance (in=50ma., E, =2500v., E.,=50v., Es= Ov.) - 2150 pumhos
Highest Frequencies for Maximum Ratings - - - - - - - - 75 Me.
MECHANICAL
Base R - . . - - 2 S o » 7-pin, metal shell
Connections - - - - - - - - - - - - - See drawing
Socket* - - - - - - - - E. F. Johnson Co. No. 122-237, or equivalent -
Mounting Position - . - - - - - - - - Vertical, base down or up
Cooling - - - - - - - - - - - Convection and radiation
Recommended Heat Dissipating Plate Connector - 2 e £ o = 2 5 5 5 5 z - & . Eimac HR-5
Maximum Over-All Dimensions:
Length - - - - - - - - - - - - - - o - - - - - . 6.19 inches
Diameter - - - - - - - - - - - - - - - - - - - - 2.75 inches
Net Weight {Average) - < o - - - - - - - > k s a o o o - - 6.0 ounces
Shipping Weight - - - - - - . - - . - - - - - a S - = - - 2.0 pounds
*See 'Cooling'' under Application Notes.

Note: Typical operation data are based on conditiors of adjusting to a specified plate current, maintaining fixed conditions of grid bias, screen
voltage, suppressor voltage and r-f grid voltage. It will be found that if this procedure is followed, there will be little variation in power
output between tubes even though there may be some variation in grid, screen and suppressor currents. Where grid bias is obtained principally
by means of a grid resistor, to control plate current it is necessary to make the resistor adjustable.

TYPICAL OPERATION
Zero Suppressor Volts,

RADIO-FREQUENCY POWER AMPLIFIER
OR OSCILLATOR

500 Screen Volts

X D-C Plate Voltage 1000 1500 2000 2500 3000 volts
Class-C Telegrap.)l!y or FM Telephony, Frequencies vp to 75 Me. D-C Grid Voltage 120 —130 —I50 —I70 —200 volts
{Key-down conditions, per tube) D-C Plate Current . 145 180 200 184 167 ma
MAXIMUM RATINGS D-C Screen Current® - - - 17 20 23 18 12 ma
D-C PLATE VOLTAGE - 4000 MAX. VOLTS D-C Grid Current® - - 6 8 1 9 7 ma
D-C SCREEN VOLTAGE 7S0 MAX. VOLTS Peak R-F Grid Input Voltage 170 200 240 250 270 volts
D-C GRID VOLTAGE - - =500 MAX. VOLTS Driving Power® 5 o o« 10 1.6 28 23 1.9 watts
D-C PLATE CURRENT - 200 MAX. MA Grid Dissipation® - . 3 6 10 B 5 watts
PLATE DISSIPATION 125 MAX. WATTS Screen Dissipation® - 85 10 12 9 b watts
SUPPRESSOR DISSIPATION 20 MAX. WATTS Plate Dissipation - - .85 95 125 125 125 watts
SCREEN DISSIPATION 1 - 20 MAX. WATTS Ptate Power Input 145 270 400 460 500 watts
GRID DISSIPATION - 5 MAX. WATTS Plate Power Output - - - 90 175 275 335 375 watts
TYPICAL OPERATION TYPICAL OPERATION
60 Suppressor Volts, 500 Screen Volts Zero Suppressor Volts, 750 Screen Volts
D-C Plate Voltage 1000 1500 2000 25C0 3000 volts D-C Plate Voltage - 1000 1500 2000 2500 3000 volts
D-C Grid Voltage 120 —130 —150 —1% —200 volts D-C Grid Voltage - —170 —IB0 —200 =225 —250 volts
D-.C Plate Current - 167 200 200 166 167 ma D-C Plate Current - 160 200 200 IB6 187 ma
D-C Suppressor Current® - [ S 4 3 3 ma D-C Screen Current® - - - 2! 24 22 12 9 ma
g-C ScreenCCurrenO‘ - - 1" " ] ‘!’ 2 ma D-C Grid Current® - R R 3 s s 4 3 ma

-C Grid Current® 6 3 fna - id 1 Volt 205 235 257 270 290 volt
Peak R-F Grid Input Voltage 170 200 222 260 260 volts ;'r?v"inqk T e A A T3 Th T8 %o o
Driving Power® - 1.0 l.é 1.8 17 1.6 watts . et P, ) : y g % '

; oA g S Grid Dissipation A 4 3 o2 .2 watts
Grid Dissipation ) 4 K3 H b watts T e g \ | 17 9 7 +
Screen Dissipation® 55 55 55 35 25 watts Screen Dissipation 6 8 vi's
Plate Dissipation 47 BS 100 115 125 watts Plate Dissipation - 45 B85 100 115 125 watts
Plate Power Input 167 300 400 465 500 watts Plate Power Input 160 300 400 465 500 waths
Plate Power Output 120 215 300 350 375 watts Plate Power Output 115 215 300 350 375 watts

*Approximate Values
(Effective 8-15.52) Copyright, 1952 by Eitel-McCullough, Inz Supersedes Sheet Dated 12-1-49



PLATE-MODULATED RADIO-FREQUENCY

“4E27A/5-125B

o

TYPICAL OPERATION

AMPLIFIER iorco Pslu;:pn;svla’r Volts, 500 Screen VYolts 00 1500 000 2500 .
- ate Voltage T volts
Class-C Telephony, Frequencies up to 76 Mec. D.C Grid Voltage - - - . - 1% —195 —200 205 velts
{Carrier conditions, per tube, unless otherwise specified) D-C Plate Current - - - - - 143 150 151 152 e
MAXIMUM RATINGS D-C Screen Current® - - - - 20 18 17 16 ma
D-C PLATE VOLTAGE - - - 3200 MAX. VOLTS D-C Grid Curreat* . . . . . 7 7 8 8 ma
D-C SCREEN VOLTAGE - - . 750 MAX. VOLTS s 5;;:’:‘:";2:;" . s s 30 30 velms
D-C GRID VOLTAGE - - - .  -500 MAX. YOLTS Peak R-F Grid Input Voltage - - . 260 265 270 275 volts
D-C PLATE CURRENT S S S 160 MAX. MA Driving Power®* - . . . . . 2 2 2 2 watts
PLATE DISSIPATION - - - - 85 MAX. WATTS Grid Diu'ip:ﬂio.n‘. - - -+ = - 05 05 05 05 watts
SUPPRESSOR DISSIPATION - . 20 MAX. WATTS preen Disipation” - - - - - o e e
- - - - - W
SCREEN DISSIPATION . . . 20 MAX. WATTS Plate Powsr Input - . - . . 149 25 300 380 e
GRID DISSIPATION - . . . 5 MAX. WATTS Plate Power Output - - . . . 85 53 220 295 watts
SUPPRESSOR-MODULATED TYPICAL OPERATION
RADIO-FREQUENCY AMPLIFIER g-g :'a'o Vol'agol - - - l:tzlg 2000 2500 3200 vo::s
Class-C Telephony, Frequencies up to 75 Mc. o ST ASD 8 e e e =i i) =3 =R Glin
fo d b ] h ified Peak A-.F Suppressor Voltage
(Carrier conditions, per tube, unless otherwise specified) (100% Modulation) - - - - 220 260 305 350 wvolts
D-C Screen VYoltage - - = - - 400 400 400 400 volts
LSl Dot Fixed D-C Screen Yoltage - - - 810 645 450 410 volts
D-C PLATE VOLTAGE - - - 4000 MAX. YOLTS Screen Dropping Resistor! - - - 5500 910010,000 8300 ohms
D-C Grid Voltage - - - - - —I70 =180 —190 —200 volis
D-C SCREEN VOLTAGE - - - 750 MAX. VOLTS D-C p|:,'. Current . - - - . 59 59 59 40 ma
D-C Screen Current* - - - - 38 27 B 25 ma
D-C GRID VOLTAGE - - - - —500 MAX. VOLTS D-C Grid Current® - - - . . . 5 5 4 ma
D-C PLATE CURRENT . . . 200 MAX. MA Peak R-F Grid Input Voltage - - - 230 235 245 250 volts
Driving Power* - . - - - = 4 L3 12 12 watts
PLATE DISSIPATION . . - - 125 MAX. WATTS Grid Dissipation® - - - - - 35 25 25 .20 watts
Screen Dissipation® o - - .. 15 1] 10 10 watts
SUPPRESSOR DISSIPATION - - 20 MAX. WATTS Plate Dissipation .. ... 54 68 87 105 waths
Plate Power Input - - - - - 8% 118 148 180 watts
SCREEN DISSIPATION - - - 20 MAX. WATTS Plate Power Output - - - - - ¥ 50 6 75 waths
GRID DISSIPATION . - - - 5§ MAX. WATTS 'Adjust to stated d-c screen voltage.
AuD'o_FREoUENcY POWER AMPL'F'ER 'CYI::S:k OPERATION (Two tubes unless otherwise specified)
1
OR MODULATOR D-C Plate Voltage - - - - - 1500 2000 2500 volts
Class-AB, Sinusoidal Wave D-C Suppressor Voltage - - - - 0 0 0 volts
D-C Screen Voltage - - - - - 500 500 500 volts
MAXIMUM RATINGS (Per Tube) D-C Grid Voltage' - - - - - ~70 —80 —85 volts
Zero-Signal D-C Plate Current - - 1o 85 65 ma
S (L3 TIHLE: ) ) N iy Lhes el Max-Signal D-C Plate Current - - 205 210 220 ma
D-C SCREEN VOLTAGE o o 5 750 MAX. YVOLTS Zero-Signal D-C Screen Current* - - 0 0 0 ma
Max-Signal D-C Screen Current® - - 15 13 8 ma
D-C GRID VOLTAGE - - - - =500 MAX. YOLTS Effective Plate-to-Plate Load - - - 13,700 18,00020,000 ohms
Peak A-F Grid Voltage (per Oubo) - 70 80 85 volts
D-C PLATE CURRENT - - - 200 MAX. MA Max-Signal Driving Power® - 0 0 0 watts
Max-Signal Plate Power Input - - - 310 420 550 watts
PLATE DISSIPATION - ° ° - 125 MAX. WATTS Max-Signal Plate Power Output - - 200 250 300 watts
1Adjust to stated | d lat t. Th ft d
LA CIELIZAMISI) e e A ko AN colt vesistance Tor each tube muct ot excaed 750,00 mena s 979 <"
SCREEN DISSIPATION - - - 20 MAX. WATTS TYPICAL OPERATION (Two tubes unless otherwise specified)
GRID DISSIPATION . . . . § MAX. WATTS Class-AB,

D-C Plate Voltage - -
D-C Suppressor Yoltage -
D-C Screen Voltage - -
D-C Grid Voltage' -
Zero-Signal D-C Plate Curron'
Max-Signal D-C Plate Current

Zero-Signal D-C Screen Current®
Max-Signal D.C Screen Current*

Effective Plate-to-Plate Load

Peak A-F Grid Input Voltage (per 'ubo) -

Max-Signal Driving Power®
Max-Signal Plate Power Input

Max-Signal Plate Power OQutput
'Adjust to stated zero-signal d-c plate current.

*Approximate values,

1500 2000 2500
60 0 0
500 500 500
—-70 -80 -85
1o 85 65
365 295 250
0 0 0

" 16 13
7300 13,000 20,000
100 100 95
05 03 02
550 590 625
300 350 400

volts
volts
volts
volts

ma
ma
ma
ohms
volts
watts
watts
watts

IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER "TYPICAL OPERATION, POSSIBLY

EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS.
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APPLICATION

MECHANICAL

Mounting —The 4E27A/5-125B must be mounted wertically, base
down or up. The plate lead should be flexible, and the tube
must be protected from vibration and shock.

Cooling—A heat dissipating connector {Eimac HR-5 or equiva-
lent) is required at the plate terminal, and prosision must be
made for the free circulation of air through the socket and
through the holes in the base. |f the E. F Johnson Co. 122.237
socket recommended under "General Characteristics” is to be
used, the model incorporating a ventilating hole should be
specified.

At high ambient temperatures, at frequencies above 75 Mc.,
or when the flow of air is restricted, it may become necessary
to provide forced air circulation in sufficient quantity to prevent
the temperature of the plate and base seals from exceeding
225°C. Forced movement of air across the tube seals and
envelope is always beneficial, though not necessarily required.

Tube temperatures may be measured with the aid of "Tem-
pilaq,” a temperature-sensitive lacquer manufactured by the
Tempil Corporation, 132 West 22nd Street, New York 11, N. Y.

ELECTRICAL

Filoment Voltage —For maximum tube life the filament voltage,
as measured directly at the base pins, should be the rated
value of 5.0 volts. Variations should be held within the range of
4.75 to 5.25 volts.

Grid Voltage —Although a maximum of —500 volts bias may be
applied to the grid, there is little advantage in using bias volt-
ages in excess of those listed under "Typical Operation,” except
in certain specialized applications.

When grid-leak bias is used, suitable protective means must
be provided to prevent excessive plate dissipation in the event
of loss of excitation, and the grid-leak resistor shculd be made
adjustable to facilitate maintaining the bias voltage and plate
current at the desired value from tube to tube.

In class-C operation, particularly at high frequency. both
grid bias and grid drive should be only great enough to provide
satisfactory operation at good plate efficiency.

Screen Dissipation —Decrease or removal of plate load, plate
voltage or bias voltage may result in screen dissipation in ex-
cess of the 20 watt maximum rating. The tube may be protected
by an overload relay in the screen circuit set to remove the
screen voltage when the dissipation exceeds 20 watts,

Resistors placed in the screen circuit for the purpose of
developing an audio modulating voltage on the screen in
modulated radio-frequency amplifiers should be made variable
to permit adjustment when replacing tubes.

Plate Dissipation —Plate dissipation in excess of the 125-watt
maximum rating is permissible for short periods of time, such
as during tuning procedures.

Operation—I|f reasonable precautions are taken to prevent
coupling between the input and output circuits, the 4E27A/5-
125B may usually be operated at frequencies up to 75 Me.
without neutralization. A conventional method of obtaining the
necessary shielding between the grid and plate circuits is to
use a suitable metal chassis with the grid circuit mounted below
the deck and the plate circuit above. The tube socket should be
mounted flush with the under side of the chassis deck, and
spring fingers mounted around the socket opening should make
contact between the chassis and the metal base shell of the
tube. Power-supply leads entering the amplifier should be by-
passed to ground and properly shielded. The output circuit and
antenna feeders should be arranged so as to preclude any
possibility of feedback to other circuits.

Feedback at high frequencies may be due to the inductance
of leads, particularly those of the screen and suppressor-grids.
By-passing methods and means of placing these grids at r-f
ground potential are discussed in Application Bulletin Number
Eight, “The Care and Feeding of Power Tetrodes,” available
from Eitel-McCullough, Inc., for twenty-five cents. Much of the
material contained in this bulletin may be applied to pentodes.

TBM
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2C39A

HIGH-MU TRIODE

EITEL'MCCULLOUGH,INC Supersedes

. Types
SAN BRUNO, CALIFORNIA 2C38 - 2C39

b The Eimac 2C39A is a high-mu UHF transmittirg triode with a plate-dissipation rating of 100
watts, designed for use as a power amplifier, oscillator, or frequency multiplier at frequencies to
above 2500 Mc. The rugged construction, small size and unusually high transconductance of this tube
make it ideal for compact fixed or mobile equipment. Its physical characteristics are particularly suit-
able for grid-isolation circuits and for cavity-type circuits.
The 2C39A in a class-C r-f grid-isolation circuit at 500 Mec. will deliver up to 27 watts useful
power output with & watts driving power. As an r-f oscillator at 2500 Mc., the 2C39A will deliver a
minimum of 12 watts useful power output.
GENERAL CHARACTERISTICS
ELECTRICAL v
Cathode: Coated Unipotential :
Heater Voltage' - - - - - - - - - = = 6.3 volts 3
Heater Current - - - - - - - - - - - 1.0 ampere f .‘
Amplification Factor (Average} - - - - - - - - - - - 100 A
Direct Interelectrode Capacitances (Average) i —— ey,
Grid-Plate S - - - - - - - - - - - 1.95 ppuf J
Grid-Cathode - = - - - - - - - - - - 6.50 puf =y
Plate-Cathode - - - - - - - - - 0.035 puf max, ‘ _
Transconductance (|b=70ma., E, =600v.) o g a e g a o 22,000 pumhos z"‘"
Highest Frequency for Maximum Ratings - - - - - - - 2500 Me. |
See ‘‘Application
) MECHANICAL
Base, Socket and Connections - - - - - - - - . - - See drawing
Mounting Position - - - - - - S o a S o o S e Any
Cooling - - - - - - - - - - - - - - Forced air
Maximum Temperature of Anode Grid, Cathode and Heater Seals and Anode Cooler Core - - - - - - - 175°C
Maximum Overall Dimensions:
Length - - - - - - - - - - - - - - - - - - - - - 275 inches
Diameter - - - - - - - - - - - - - - - - - - - - 1.26 inches
Net Weight - - - - - - - - - - - - - - - - - - - - - - 2.8 ounces
Sh-ppmg Weughf (Average) . - - o o o o S & - a o 5 o o o o o o 7 ounces
TYPICAL OPERATION (Key-down conditions, per tube)
gADII?LFREQRUE:CY POWER AMPLIFIER (Power-Amplifier Grid-lsolation Circuit, CW Operation, 500 Mc.}
SC ATO o MODULATOR gg Plate Voll'age - - - - - - - - - - 800 volts
A -C Grid Voltage - - - - - - - - -20 volts
MAXIMUM RATINGS (Per tube) D-C Plate Current - : : ) _ i i i 30 ma
D-C PLATE VOLTAGE - 1000 MAX. VOLTS D-C Grid Current - - - - - - - - 32 ma
D-C CATHODE CURRENT - - 125 MAX. MA Driving Power (approx.)! - - - - - - - - 6 watts
g«g g:lD éo%lTRAEG$ - - - - - - —I50 MAX. YOLTS Useful Power Output - - - - - - - - 27 watts
ID CU N - - - 50 MAX. MA
HEATER VOLTAGE - SEE APPLICATION NOTES TYPICAL OPERATION
INSTANTANEOUS PEAK POSITIVE (R-F Oscillator, 2500 Mc.)?
GRID VOLTAGE - - - 30 MAX. VOLTS D-C Plate Voltage - - - - - - - - - 900 volts
INSTANTANEOUS PEAK NEGATIVE D-C Grid Voltage - - - - - - =22 volts
GRID VOLTAGE - - 400 MAX. YOLTS D-C Plate Current - - - - - - - - 90 ma
PLATE DISSIPATION - - - - - 100 MAX. WATTS D-C Grid Current - - - - - - - - 27 ma
GRID DISSIPATION - - - - 2 MAX. WATTS Useful Power Output - - - - - - - 12 watts
PLATE-MODULATED RADIO-FREQUENCY IYN’"'CAN: S’:E:‘:T'ROZI, ‘ . Aol
ate-ModqQulate adilo-Frequency Power mphitier
AMPLIFIER OR OSCILLATOR Grid-lsolation Circuit, 500 Mc., Per Tube)
MAXIMUM RATINGS (Carrier conditions, per tube) D.C Plate Voltage - . . . B B ) ; ) 500 volts
D-C PLATE VOLTAGE - - - 600 MAX. YOLTS
D-C GRID VOLTAGE - - - - - —I50 MAX. YOLTS D-C Grid Voltage - - - - - - - - - —Il& volts
D-C GRID CURRENT - - - - 50 MAX. MA
} D-C CATHODE CURRENT - - - 100 MAX. MA D-C Plate Current - - - - - S - S S - 75 ma

PEAK INSTANTANEOUS POSITIVE

GRID VOLTAGE - - 30 MAX. VOLTS D-C Grid Current - - - - - - - - - - 40 ma
PEAK INSTANTANEOUS NEGATIVE o

GRID VOLTAGE - 400 MAX. YVOLTS Driving Power (approx.)!' - - - - - - - - & watts
PLATE DISSIPATION - - - - - 70 MAX. WATTS X
GRID DISSIPATION - - - - 2 MAX. WATTS Useful Carrier Power Output - - - - - - - 18 watts

Driving power listed is the total power which must be supplied to a practical grid circuit at the frequency shown.
' 2These 2500 Mc. nditions conform to the minimum requi-ements of the JAN-1A specifications for the 2C39A.

For less than 100% modulation, higher d-c plate voltage may be used if the sum of the peak positive modulating voitage and the d-c plate voltage does
not exceed 1200 volis.

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

(Effective 6:2-52) Copvr.ght 1952 by Eitel-M( q > Indicates change from sheet dated 6-15-51



APPLICATION

>
MECHANICAL

Mounting—The 2C39A may be operated in any
position. It should seat against the "'anode flange"
(see outline drawing), and any clamping action
intended to hold the tube in its socket against
vibration should also be applied to this flange.
No seating or clamping pressure should be exerted

against any other surface.

Connections—The tube terminals are in the form
of concentric cylinders having graduated dia-
meters, as illustrated in the outline drawing. Spring
collets or fingers should be fitted to these cylindri-
cal surfaces to make contact with the anode, grid,
cathode and heater terminals. It is important to
maintain good electrical contact by keeping these
surfaces clean and by providing adequate contact

area and spring pressure.

Cooling—Forced air must be supplied to the
anode, grid, cathode and heater seals and to the
anode cooler core in sufficient quantities to limit
their temperatures to 175°C. A convenient access-
ory for the measurement of tube temperatures is
"Tempilaq'', a temperature-sensitive lacquer manu-
factured by the Tempil Corporation, 132 West
22nd St., New York 11, N. Y.

A suitable arrangement for an anode cooling
cowl is shown in conjunction with the outline draw-
ing. For operation at maximum rated dissipation,
an air flow through this cowling of 12.5 cubic feet
per minute is recommended; less cooling air may
be used at low plate dissipations, provided only
that seal and anode cooler core temperatures are
not allowed to exceed 175°C.

At ambient temperatures greater than 25°C,,
or at altitudes higher than sea level, more air will
be required to accomplish equivalent cooling. Fur-
ther information on this subject is contained in an
article by A. G. Nekut, "Blower Selection for
Forced-Air Cooled Tubes', Electronics, August,
1950.

ELECTRICAL

Heater Voltage—The heater of the 2C39A is de-
signed to be operated at 6.3 volts, with variations

’ Indicafes change from sheet dafed 6-15.51

held within the range of 5.7 to 6.9 volts. This oper-
ating voltage is particularly recommended for
pulse applications requiring in excess of 3.0 am-

peres of peak cathode current.

Tube life may be materially increased by oper-
ation of the heater at 5.3 volts, with variations
held within the range of 4.8 to 5.8 volts. This oper-
ating voltage should be used whenever the peak
cathode current is not required to exceed 3.0
amperes, and whenever transit-time effects contri-
bute back heating to the cathode. Back heating is
a function of frequency, grid bias and excitation
(grid current), load impedance, power output and

circuit design and adjustment.

Cavity Circuits—Information regarding the design
of cavities suitable for the 2C39A is widely avail-
able. One source is the material on cavity design
for the 2C38 and 2C39 contained in "Very High
Frequency Techniques', Radio Research Labora-
tory Statf, McGraw-Hill Co., 1947, Vol. |, Chapter
15, pp. 337-375.

Operation—Low-voltage, high-current operation is
preferable to high-voltage, low-current operation,
from the standpoint of optimum tube life.

An excellent indication of operating conditions
is the ratio of grid current to plate current; when
the 2C39A is operated with grid-current values
greater than half those of the plate current, either
the drive is excessive or the plate loading is too
light for the excitation present. The tube should
never be operated without aload, or lightly loaded,
even for short periods of time, and drive should be
held to the lowest value consistent with reasonable

efficiency.

When grid-leak bias is used, suitable means
must be provided to protect the tube against loss
of excitation at plate voltages in excess of 800
volts, and the grid-leak resistor should be made
variable to facilitate maintaining the bias voltage
and plate current at the desired values when tubes
are changed in the equipmerﬁ.




JOVII0A 31vVd

007

00€

00S

0oL

008

006

0001

GRID VOLTAGE

& &= 3 3 o o S 8 8 3
T T 1 - TT [T
TR AR TR ITHT -

1 B 4 A N\ o\ L
h Y : SiEht
S8 iessasests | g i
1 111 T
? w« = * . & +11 .NIV t
1 i I 1 3 I A o M !w. 8
- 1 ! w H T—_ ue ] 1 M o
i T W H L £ ]
iaas aaun ERiEY aar I8 22 f
mEmEs innmas! imEEay S T T hufsm !
1 +H 1 -+ r?p.
T 1 1 ] | HiH pa
ISScan pERESy sans 1 0 @) FF
T T + H- % —1H
H EEEEanam ranany nn; i HEH D
N ,h . - . HH T n mLy
: : - f 0
1 T H jama  memaas yﬂ
L NSNS -
1 HH 2ot
=w 1 1 4 J s
; EERNE NS ¥ 1 Alm W N 1 12
w T AA w I INED g m % T ~I\ |1 I .
. R . »
+ w,u. n.4.m¢.,.. 3 i I W -3 + \V e
: . o= I S5 W e
S Yq““u.w!» m II_W\#II'w I
; T
inamsaaa; S (11 T
T m
I T mEED & ] %)
= os. 1
- - efbe g
= i S
I 1
! |
I 1T T
1 H< 12
7 =
] 11 i 8 I
T 15|
| T I .
1 b |
T - T = ST =%
1 1
|
H» 2l + L] vn.“v
innmE i i ) ! Q
. 1
o s BoH e T Hatrs HabHh m S
EET B H SR R S 2
, 00 00 S " 0 t
=8 5w mmasEEE EmEREEE . I SERsssse R
B IS PLATE CURRENT - AMPERES =+ W W o
+ + T
HH nENEEeSEs iaus 1~ & A - = Q
REEEW HH ! T tr N
¢ i i1 t o) O O ]
1 ! o B aan [ n
IBEERE SANUEENSEN BN | B S w
T i I o 25 3 fo o B d ]
. s -
T I | mas = H V :
_ S HH HH Q|
HEHHHH HH Sm HH
s 1 Md I 1 1
T i T s H H
e {
1 11 1111 - H 4
L HEUHRQEnE = "
: T
] T SEBE SN
m ] . HH E
1




T

2C39A EFFICIENCY
"~ CLASS “C” POWER AMPLIFIER |

T T
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% EFFICIENCY

1
T
2
"
. o 000 1500 1500 3000
FREQUENCY -MC,
fo 1§ g DA
COOLER
&5 MIN E——
— — "
I L =
766* 259 ANODE_FLANGE
1 1 =
“No"l $MN = L8720 oia] — =
S— - — "
1 B h QOCIB !li. LY
| 4691 010 10312308 b1a——
275 MAX. ‘ | *334 MIN] s
| 1° MAX. | J—- ANODE R-F
. ; 3" max CONNECTION AIR_FROM
s BLOWER
1350 £ 020 s NoM § nom.DIA
| (3 ! : GRID R-F
CONNECTION
"'971"'”' & MAX 1 6601 008 DA
; 55 MAX
¥ 3 : s
so0r o 00 6 ;g E CATHODE R-F_AND MEATER
2 0l
, | sseros | [ 1 ! CONNECTION
1 il 1 ! v &b
{im - 2184.005 10 RECOMMENDED COWLING
HEATER CONNECTION = = 3204 008 DIA FOR
FORCED-AIR___COOLING
OF _ANODE
DIMENSIONS
IN_INCHES

*CLEAN B SMOOTH AREA
AVAILABLE FOR_CONTACT

} Indicates change from sheet dated 6-15-51
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3X2500A3
EITEL-McCULLOUGH, INC. MEDIUM-MU TRIODE

SAN BRUNO, CALIFORNIA

The Eimac 3X2500A3 is a medium-mu, forced-air-coolec, external-anode transmitting triode with a maxi-
mum plate-dissipation rating of 2500 watts. Relatively high power output as an amplifier, oscillator or modulator
may be obtained from this tube at low plate voltages. A single tube will deliver a radio-frequency output of
7500 watts at 4000 plate volts at frequencies up to 110 Mc., as well as at lower frequencies.

The tube has a rugged, low-inductance cylindrical filament-stem structure, which readily becomes part of
a linear filament tank circuit for Y.H.F. operation. The grid provides thorough shielding between the input and
output circuits for grounded-grid applications, and is conveniently terminated in a ring between the plate and
filament terminals. As a result of the use of unique grid- and filament-terminal arrangements it is possible to
install or remove the 3X2500A3 without the aid of tools

The approved. Federal Communications Commission rating for the 3X2500A3 as a plate-modulated amplifier

is 5000 watts of carrier power . a ac
GENERAL CHARACTERISTICS [L 3X2500A3l
ELECTRICAL o

Filament: Thoriated tungsten

Voltage - - - - - - - - - - - - 7.5 volts
Current - - - - - - - - - - 51 amperes
Amplification Factor (Average) 3 - = = . = - = - 20
Direct Interelectrode Capacitances {Average)
Grid-Plate - - - - - - - - 20 uufd
Grid-Filament - - - - - - - - - - 36 uufd
Plate-Filament - - - - - - - - - - S 1.2 uufd
Transconductance (!, — 830 ma., Ep—3000 v.) - . = = 5 5 20,000 umhos
Highest Frequencies for Maximum Ratings - - - - - - - - - 75 Mc
MECHANICAL
Base 5 - - - - - - - - - - - - - see drawing
Mounting - - - - - - - - - Vertical, base down or up
Cooling = - - - - - - - - - Forced air :
Maximum Anode Cooler Core and Seal Temperatures - = 2 o = . - > - - R - - R 150°C
Maximum Over-All Dimensions:
Length - . - - - - - - - - - - - - - - o - - - > 9.0 inches
Diameter - - - - - - - - - - - - - - o e c = o 4.158 inches
Net Weight - - - - - - - - - - - - - - - - - = 6.25 pounds
Shuppmg WeugM (Average) - - - - - - - - - - - - o c > c - o & 17 pounds
RADIO- FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies below 75 Mc.. per tube)
D-C Plate VYoltage o - - - - - 4000 5000 6000 volts
OR OSC|LLAT°R D-C Plate Current - E - - 2.5 25 2.08 amps
{Conventional Neutralized Amplnher——Frequenc:es below 75 Mc.) D-C Grid Voltage - - - - —300 —450 —500 volts
Class-C FM or Telegraphy (Key-down conditions, per tube) D-C Grid Current - - - 245 265 180 ma
MAXIMUM RATINGS Peak R-F Grid Input Voltage - - - 580 750 765 volts
D-C PLATE VOLTAGE - 6000 MAX VOLTS Driving Power (approx.) - - - - 142 197 136 watts
D-C PLATE CURRENT 2.5 MAX. AMPS Grid Dissipation - - - - s 68 78 46 watts
PLATE DISSIPATION 2500 MAX WATTS Plate Power Input - - - 10,000 12500 12,500 watts
PLATE COOLER CORE TEMPERATURE - 150 MAX Cc Plate Dissipation - - - 2500 2500 2500 watts
GRID DISSIPATION® - 150 MAX. WATTS Plate Power Output - - - - - - 7500 10,000 |0, 000 watts
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (110 Mc.. por tube]
Grounded-Grid Circuit D-C Plate Voltage - - - - - - 3700 4000 volts
Class-C FM Telephony S Gt U
. i t . oL —
MAXIMUM RATINGS (Frequencies between 85 and 110 Mc.) =l MELLL =) =0 ok
D-C PLATE VOLTAGE - 4000 MAX. YOLTS D-C Plate Current - - - - - - - 1.8 1.85 amps
D-C PLATE CURRENT 20 MAX AMPS
D-C GRID CURRENT® - 200 MAX MA D-C Grid Current - - - - - - - - 190 190 ma
PLATE DISSIPATION - 2500 MAX WATTS
PLATE COOLER CORE TEMPERATURE 150 MAX C Driving Power (approx.) - - - - 1600 1900 watts
GRID DISSIPATION® 150 MAX. WATTS
“See applicat tes Useful Power Ou'pu' - - - - - - - 6850 7500 watts
PLATE MODULATED RAD'O FREQUENCY TYPICAL OPERAT|ONS (Frequencles below 75 Mc., per tube)
MPL'F'ER D-C Plate Voltage - - 4000 4500 5000 volts
A D-C Plate Current - - - 187 155 145 amps
{Conventional Neutralized Amplifier—Frequencies below 75 Mc ) Total Bias Yoltage - - - - - - —450 —500 —550 volts
Class-C Telephony (Carrier conditions, per tube} f;ixed Bias Voltage - - - - - =230 —325 —410 volts
rid Resistor - - - - 1500 1500 1400 ohms

MAXIMUM RATINGS « voLr 0.C Grid Current - : S iso 120 100 ma
D-C PLATE VOLTAGE - 5000 MAX. VOLTS Peak R-F Grid Input Voltage - - - 880 720 760 volts
D-C PLATE CURRENT - 2.0 MAX AMPS Drilvinq 'Pgwer. (approx.) - - 102 86 76 watts
PLATE DISSIPATION . 1670 MAX WATTS Grid Dissipation S 35 2 2l watts
. Plate P Input - - - - - 6670 6970 7250 att
PLATE COOLER CORE TEMPERATURE 150 MAX ° C Plate Dissipation - : D60 1670 1870 watts
GRID DISSIPATION - 150 MAX. WATTS Plate Power Output - - - - - 5000 5300 5580 watts

IF 1T 1S DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER "“TYPICAL OPERATION", POSSIBLY
EXCEEDING THE MAXIMUM RATINGS GIVEN FOR CW SERVICE. WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS.

Effective 6 2 52} Copyright. 1952 by Eite! McCullough Inc ’lnd.caOes change from sheet dated 2-15-50.



AUDIO-FREQUENCY POWER AMPLIFIER
AND MODULATOR

Class B (Sinusoidal wave, two tubes unless otherwise specified)
MAXIMUM RATINGS

D-C PLATE YOLTAGE - - - - o o
MAX.-SIGNAL D-C PLATE CURRENT, PER TUBE
PLATE DISSIPATION, PER TUBE - - - -

6000 MAX. YOLTS
2.5 MAX. AMPS
2500 MAX, WATTS

PLATE COOLER CORE TEMPERATURE 150 MAX. ° C
TYPICAL OPERATION CLASS AB, (Two tubes)
D-C Plate Yoltage - - - - 4000 5000 6000 volts
D-C Grid VYoltage (approx.)* - —150 —I90 —240 volts
Zero-Signal D-C Plate Current - o 0.6 0.5 04 amps
Max.-Signal D-C Plate Current - - 40 3.2 30 amps
Effective Load, Plate to Plate - - 2200 3600 4450 ohms
Peak A-F Grid Input Yoltage (per tube) 340 360 390 volts
Max.-Signal Peak Driving Power - - 340 230 225 watts
Max.-Signal Nominal Driving Powe

(approx.) - - - - - - 170 15 113 watts
Max.-Signal Plate Power Output - 11,000 11,000 (3,000 watts

“3X2500A3

TYPICAL OPERATION CLASS AB, (Two tubes)

(Modulator service for 4000 and 5000 volt operation, to modulate one or
two tubes, as shown under ‘'Plate Modulated Radio Frequency Amplifier.”’)

D-C Plate Voltage - - - 4000 5002 4000 5000 volts
D-C Grid Voltage (approx.)* —I85 —200 —I45 —I90 volts
Zero-Signat D-C Plate Current - 0.4 0.4 0.6 05 amps
Max.-Signal D-C Plate Current 1,35 113 2.70 226 amps
Effective Load, Plate to Plate 6600 10,000 3300 5000 ohms
Peak A-F Grid Input Yoltage

{per tube) - - 240 275 285 310 volts
Max-Signal Peak Driving Power - 42 40 134 118 watts
Max.-Signal Nominal Driving

Power (approx.) - 2t 20 67 59 watts
Max.-Signal Plate Power Output - 3700 4000 7400 8000 watts
Will Modulate R, F. Final Input of 6670 7250 13,340 14,500 watts

*Adiust to give stated zero-signal plate current.

APPLICATION

P Cooling—A minimum air flow of 120 cubic feet
per minute must be passed through the anode
cooler. The pressure drop across the cooler at this
rate of flow equals 1.0