Radio and TV

BROADCASTERS'
- GATALOG

EITEL-McCULLOUGH, INC(¢




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 Engincers

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 Rodial-Beam Power Tetrode
4W20,000A Radial-Beam Power Tetrode
4X150A Radial-Beam Power Tetrode
4X 150G 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 Yapor Rectifier
Vacuum Capacitors

Variable Vacuum Capacitors

Finger Stock

HR Connectors

Application Bulletin No. 8

Quick Reference Catalog



Eimac

EITEL-McCULLOUGH, INC. F'_eld
Engineers

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.

P HERB BECKER » J. E. JOYNER, JR.
1140 Crenshaw Blvd. 1706 South Gordon St., S. W.
Los Angeles 19, California P. O. 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 6-3-33
b Indicates change from sheet dated 12-1-50 Peinfed i k52 2570638
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AN EIMAC DEALER IS NEAR Y0U

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

ALASKA
Anchorage

Alaska Rodio Supply, Inc
Box 2279

Yukon Radio Supply, Inc
Box 406
Fairbanks

Yukon Radio Supply. Inc
655 - 6th Ave
P.C. Box 1385

Juneau

Alaska Rodio Supply, Inc.
Box 2538

ALABAMA
Birmingham
Ack Radio Supply Co
2205 - 3rd Ave, North

James W Clary Ce.

1713 - 2nd Ave. South

Forbes Distributing Ca., inc

2600 - 3rd Ave. South
Mobile

Harris Supply Co

10 North Water 5t

P.©. Box 1009
Montgomery

Nalin-Mclnnis Inc
205 Commerce St
PO, Bax 2229

Southeostern Radio Parts Ce
210 North Court St

ARIZONA
Phoenix
Radio Parts of Arizono
214 South 11th Ave.
Radio Specialties & Appliance Corp
305 E Roosevelt
Westarn Radio & Enginsering Co
1915 East Washingfon S,
Tucson
Elliott Electranics. Inc
418 North 4th Ave
P Q. Box 5081
ARKANSAS
Blytheville
Blytheuilie Radio Supply
112 South First 5t

Ft. Smith
Wise Radio Supply
1001 Towson Ave.
Little Rock
Carlton Wholesale Radio, Inc
109 West th St

P. O Box 828

Sauthern Radio Supply

1419 Mairi St

Dawvid White Radio Supply

1222 Main 5t
Texarcana

Lavender Radio Supply Co., Inc
520 Enst 4th

CALIFORNIA
Bakersfield

Vallay Radio Supply
716 Boker St

Burbank
Fred S. Deun Co
212 North Victory Blvd

Valley Electionic Supply Co.

1202 W Megnolia Blud
Fresno

Jack C Arbuckle

2330 Kern Ave
Glendale

Hogerty Radio Supply

6824 San Fernande Road
Los Angeles

Federated Purchaser, Inc

911 South Grand Ave

Henry Radie

11240 West Olympic

Kierulff Electronics; Inc
B20 West Olympic Blvd

Rodio Products Sales, Inc
1501 South Hill 51

Radio Specialties Ca.
1956 So. Figueroa St

Radio Television Supply Co.
341 Wes! 18th St

Shelley Radio Co.
2008 Westwood Blvd
Long Beach

Fred 5. Dean Co.
P69 Amencan Ave

Larry Lynde Electronics

1526 Eost 4th 5t

Scott Radio Supply, Inc

266 Alumitos Ave
Maywood

Kierulft & Company

6058 Walker Ave
Qakland

WD Brill Ca
198 - 10th 1

Electric Supply Ce
140 - Vith St

Palo Alto

Zack Radio Supply Co
225 Homilion Ave

Pasadena
Daw Rodio Supply Co,
1759'E. Colarado o
Electronic Supply Corp
2615 East Foothill Blvd
Sacramento

E.mM Kemp Co
1115°R St

Sacramenta Electnic Supply Co
TS5
San Bernardino
Kierulff & Company
1123 W, Base Line o
San Diego
Electronic Equipment Distributars
1228 - 20d Ave
Shanks & Wiight
2045 Kettner St

Western Rodio & Telewision Supply Co
1415 India St

San Francisco

Son Francisco Radis Supply Co
1284 Market St

Zack Radio & Television
1426 Market St

San Jose

Frank Quement, Inc
t61 W.San Fernando 5t

Santa Ana

Radia & Television Equipment Ca
207 Oak St

Santa Barbara

Channel Radia Supply
523 Anacopo 5
Stockton

B | Delarnett Wholesale Co
515 N Hupter St

COLORADO

Colorado Springs
Murray Radio Ca.
9 East Vermyo
Denver
Infer-State Radio & Supply Co
1639 Traman Place
Rodio Products Sales Co.
1237 - 16th 5t
L B Walker Rodho Co
854 Broadway

Grand Junction

Radio & Electronic Supply Co
511 Ute

Pueblo

L. B. Walker Radio Ce
218 W Bth 54

CONNECTICUT
Bridgeport
Haotry of Bridgeport, Inc.
1700 Main St

Hartford

Hatry of Hartford, Inc
203 Ann St.

R.G. Sceli Co
124% Main St
New Britain
United Radio Supply Co
47-53 East Main St
New Haven

Thomos H Brown Ce
15-25 Whiting 5t

Congress Radio Co
207 Cengress Ave.

Dale-Connecheut Inc
140 Ferry St

Hatry of New Haven, Inc
77 Broadwaoy

New London
Askins Eleciromic Supply Co
428 Bonk 51
Stamford
Hatry of Stamfard, Inc
97 Man St
Waterbury

The Bond Radio Supply
A39'W. Main 5t

Hatry of Waterbury, Inc
BY Cherry St

DELAWARE
Wilmington
Almo Radio Co
Cor. éth and Orange 5t

Radio Electric Service Co.
3rel anel Tarnall St

FLORIDA
Ft. Lauderdale
Goddard Distributors
2113-15 South Andrews Ave
Jacksonville

Kinkade Radio Supply
1402 Loura 5t

Southeost Audio Compony
$30'W. Adams St

Lakeland
Radio Accessories Co
1050 South Flonde Ave.
Miami
Electronic Supply Co
41 NE th 5t
Hermon Redio Supply Co.
1365 N.W 23rd St
Thurow Dustributors. Inc
2207 ME- 2nd Ave
Orlando
Hammaond-Adams, Inc
9 Sauth Terry 51
Pensacola
Grice Radio & Electronic Supplies
360 E. Wright 5t
St. Petersburg
Cooper Radio Co
648 Second Ave. So
Tallahassee
Thurow Distributors, Inc
739 North Monroe
Tampa
Kinkods Radho Supply
1707 Grand Central Ave.

Radio Accessories Co.
1379 So Franklin:St

Thurow Distributors, Inc
134-136 South Tampa 5t

West Palm Beach

Goddard Distributors, Inc
1309 Nonth Dixie

GEORGIA
Albany
Specialty Distributing Co,
104 Pine Ave
Atlanta
Specialty Distributing Co.
425 Pedchtree St NLE.

Southeastern Radio Parts Co
400 W Peachiree St

The Yancey Company, Inc
1500 Northside Drive N.W.
Augusta
Specaity Distributing Co
44 Reynalds St
Columbus
Radio Sales & Service Co
1326 Furst Ave.
Macon

Specialty Distributing Co.
539 Arch St

Savannah
Specialty Distributing Co.
411 E Bravghton 51,
Southeasterr: Radic Parts Co
38 Montgomery St

HAWAII

Honolulu, T. H.
Precision Radic Ca
1372-74 So- King 51
Radio Whalesale & Supply Co
P. O.Box 3768

IDAHO

Boise

Craddock s Radic Supply
1522 State 5t

Kopke Electromes Co
119 Feasiey 5t
Idaho Falls

Schwendiman s Whalesale Custributors
380'E Street

ILLINOIS

Belleville
Lurtz Electric Co
210 Nerth llinors St
Chicago
Allied Redio Carp
833 W Jackson Blvd

Chicago Radio Apparatus Co., Inc
415 South Dearborn St

Green Mill Radio Suppiy
145 West [11th St

Lukke Soles Carp
5024 Irving Park Rd.

Newark Electric Co,
223 West Madison St

Star Electrone Distributors, iy
7736 Sauth Halsted St,

Walker Jimieson, Inc

317 South Western Ave
Decatur

York Redio Supply Corp

801 Narth Broadway
Elgin

Fox Eleciric Supply Co

67 49 Marth State 51
Peoria

Klaus Radio & Electric Co
707 Main 51

Quincy

Coaper Supply Co
935 Mam St

Rockford

H & H Electrenic Supply, Inc
510 Kishwaukee St

Art AL Johnson Sales & Service
117 Charles St

Mid-West Associated Distributors
5064 Walnut 5t

Rock Island
Tri-City Radio Supply, lc
1919 - 4th Ave

EIMAC TUBES ARE THE COUNTERSIGN OF DEPENDABILITY IN ANY ELECTRONIC EQUIPMENT




Springfield
Herold Bruce
120 Merth 1st S

Wilson Supply Co,
108 W. Jefferson 5t

INDIANA

Anderson
Seyberts Radio Supply
1331 Main 5t
Angola

Lakeland Radio Supply Ce.
South West and West Pleasant Sts.

Evansville

Casirep's
1014 West Franklin St

Ohio Valley Sound Service
1 N.W, Riversicle Drive

‘Wesco Rodio Parls
428-430 Pennsylvania St.

Fort Wayne

Fi. Wayne Electranics Supply, Inc.
223 East Main St

Pembleton Loberatories
236 East Calumbin at Barr St

Werren Radic Co.
1716 South Harrison St
Indianapeclis

Graham Electrenics Supply, Inc.
102 5. Pennsylvania $t.

Meunier Rodio Supply Co.
524 Nerth Illinois

Radio Distributing Ca.
1013 North Copital Ave.
Lafayette
Holmes Redio Supply Co., Ine.
217 Main 5t,
Muncie

Radio Supply of Muncie, Inc.
305 North Madison

Stondard Radio Parts Co., Inc
718 South Walnut

Peru

Clingaman Redio
814 West Main St

Richmond

Redio & Television Dittributing Co.

717 South 5th St

South Bend

Colfox Co., Inc.
802 South Main 51

Radio Disttibuting Ca,
Menroe and Cerroll Sts.
Terre Haute

Archer & Evinger
1216 Wabesh Ave,

Terre Haute Redio
501 Chio 5.

IOWA
Cedar Rapids

Gifford Brown, Inc.
106-108 First 51 8.,

Council Bluffs
‘World Rodio Laberatories, Inc.
744 West Brogdwoy
Davenport
Tri-City Radio Supply, Inc.
320 East 4th St
Des Moines

Gifford Brown, Inc.
1216 Grand Ave.

Radto Trade Supply Co.

1224 Grand Ave,
Dubugque

Boa Distributing Co.

498 North Grandview Ave.
Sioux City

Dukes Radic Ca,

207« 6th 8t

Power City Radia Co.
408 Jones 5t

Watetloo

Farnswaorsh Redio & Television
623 Jefferson St

Ray-Mac Radio Supply Ca.
200 Belloy 5t

KANSAS
Pitisbury

Pittsburg Rodio Supply
212 South Broadway

Salina

‘Western Dist. Radic & Supply Co.

227 North Santa Fe

Topeka

Acme Radio Supply
412 E 10th 51

John A, Cestelow Co., Inc.
125 Konsas Ave.

The Overton Electric Co., Inc.
522 Jacksan S,

Wichita
Amateyr Radio Equipmeni Ce.
1203 Cust Douglas

Interstate Electronic Supply Corp.

230 Idg, P. O. Box 2018

Radio Supply Ce.
1125-27 East Dovglos

KENTUCKY
Lexington

Electronic Distributors
134 Weast 3rd St

Kentucky Radio Supply Co.
374 East Main St

Radio Equipment Co.
480 Skain 5t
Louisville

P. 1. Burks & Co., lnc.
911 West Broadway

Universal Radia Supply Ce.
533 South 7th Si.

LOUISIANA
Alexandria
Central Radio Supply Co.
509 Monrae St
Baton Rouge
Elecironic Supply Co.
1751-53 North 21st St
Lafayette
Ralph’s Redio Electronic Supply
3004 Cameron St
Lake Charles
Whalescle Radio Equipment Co.
230 Bilboa 5t
Manroe
Hale & McNeil
421 Walnut 51
New Orleans

Columbia Radio & Supply Co.
3940 - 3rd 5t

Electronic Parts Corp
205-207 Morth Brood

Rodio Paris, Ine.
807 Howaord Ave,

Shuler Supply Co.
415 Dryades Si.

Shraveport

Intarsiate Electric Co. of Shravepart, Inc.

430 Spring Si.
Koelemay Seles Co.
220 Crockett St

MAINE
Auburn
Radia Supply Co., Inc.
26 Crass 5t
Bangor

Radio Service Laboratory
76 Exchenge Si.

Portland

Mgine Electronic Supply Corp.
148 Anderson St.

Rodio Service Laboratary
1004 Congress 5¢.

MARYLAND

Baltimore

Henry C, Berman Co , Inc.
12 East Lomberd 5t
Kann-Eller Electronics. Ine.
9 South Howard St.

Radio Electric Service Co,
5 North Howard St

Wholesole Radio Parts Co., Inc.

3311 West Baltimore 5t
Cumberland

Zmmerland Whelesalers

162 Bedford S1,
Hagerstown

114 E Waoshingten St
Salisbury

Almo Radio Co.
219 Highland Ave.

MASSACHUSETTS

Bostan

DeMambro Radio Supply Co
1111 Commonwealth Ave

General Elecric Supply Corp.
145 Norih Beacon

Hetry & Young of Mass., Inc.
42.44 Cornhill

The Lovis . Herman Co.
885 Boylston 5t.

AW, Mayer Co.
895 Beylston St

Radio Shack Corp,
167 Washingten St

Rodio Wire Television, Inc,

110 Federcl 5t
Brockton

‘Ware Radic Supply Co.

213 Center St.
Cambridge

The Ecstern Ca
620 emorial Drive

Electrical Supply Corp.
1732 Massachysetts Ave.
Fitchburg
Hatey & Young of Fiichburg, Inc.
390 Water 8t.
Holyoke

Gokes Electrical Supply Co

271 Appleton St.

Springlield Radio Co.

93 High $1.
Lawrence

Hatry & Young of Lawrence, Inc.
262 Lowell St

MNew Bedford

C. E. Beckman Co.

11 Commercial 5t,
Pittsfield

Pitisfield Radio Co.

41 West 5t
Springfield

T F. Cushing

349 Worthington St

Hatry & Young of Springfield, Inc.
169 3pring St

Riga Electrical Corp.
376 Worthinglon St

Soundca Electronic Supply Co.
147 Dwighi St

Springfield Radie Ce.
405 Dwight St.

Westinghouse Electric Supply Co.
46 Hampden St.

Worcester

DeMembro Radie Supply Ce., Inc.

222 Summer 5.

Radie Electronic Sales Co.

52 Chandler St

Radio Mainienance Supply Co.
80 Thamas 5t.

MICHIGAN

Ann Arbor

Purchese Radio & Camera Shep
405 Church 5t.

Wedemeyer Electronic Supply Co.
215 North dth Ave.

Baftle Creek
Electronic Supply Corp,
94 Hamblin Ave.

Bay City
Kinde Distribuing Ce.
504 Washington Ave.

Detfroit

. N. Duffy & Co.
2040 Grand River Ave. W,

Rodic Electronic Supply Co.
1112 West Warren Ave.

Radio Specialties Co.
456 Charlotie Ave.

Flint

Shand Radie Specialties
203 West Kearsley St

Grand Rapids

Radio Electranic Supply Co.
505 Jetlerson Ave. 5.E.

Jacksen

Fulton Radie Supply Co.
265 West Cortland St

Kalamazoo

Electronic Supply Corp.
906 East Michigon Ave,

Ralph M. Relsten Co.
201 Neorth Park 5,

Lansing
Wedemeyer Electranic Supply Ce.
2005 Eost Michigon Ave.
Larium
Northwest Radia

Muskegon

Fitzpairick Electric Supply Co.
444 Irwin Ave., Cor, Wood

Bell-Lovrim Electronics, Inc.
1839 Peck St.

Ponticic

Electronic Supply Co.
248 Eost Pike St

MINNESOTA

Duluth

Lew Bonn Company
228 East Superior 5t.

Northwast Redio

123 East st 51,
Minneapelis

Lew Bonn Company

1211 LoSalle Ave.

Electronic Center, Inc.
107 - 3rd Ave. No.

Morthwest Radie & Electrans Supply Co.

52 South 12th 51,

Stark Radio Supply Co.
71 South 12th 5,

5t. Paul

Lew Bonn Co.
141147 West 7th St

Hall Electric
564 North Roberi Si.

MISSISSIPPI

Jackson

Swan Distributing Ca. [nc.
342 N. Gallatin St - P. O, Box 3201

MISSOURI

Butler
Heary Radio
211 North Main S,
Cape Girardeau
Suedekum Electronic Supply Co.
902 South Sprigg S, - P. C. Box 221
Joplin
4-State Radio & Supply Co.
201 Main St
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Kansas City

Burstein-Applebee Company
1012-14 McGee 5t,

Continental Electric Co.
1321 West 13th 5t

Electro-Crafts
1305 Swift, Nerth

Radiclab
1612 Grand Ave.
Poplar Bluff
Tri-State Radio & Supply Co.
118 Bortlett St
5t. Joseph

Acme Radio Supply
110 North %th 5t

St Joseph Radio & Supply Co.
922-24 Francis St.
St, Louis

Ar-Ka Engineering, Inc,
1319 South Yandeventer

Walter Ashe Redio Co.
1125 Pine St

Interstate Supply Co.
26 South 10th S

Radanics
5040 Eoston Ave.

Van Sickle Radio
1113 Pine Sk

Springfield

Harry Reed Rodie & Supply Co.

805 Boonville Ave.

MONTANA
Billings
Electronic Supply Co
214 - 11th St West
Butte
Smith Supply Ce,
425 So. Arizona St
Great Falls
Geo. Lindgren Co.
P, O. Box 966
Missoula

Narlhwest Disiributors
509 South Higgins Ave.

NEBRASKA
Linceln

Hicks Redio Co.
1422 0" 51

Leuck Radio Supply
243 South 11th 5i.
Omaha

3. B. Distribwling Co.
1616 Cass St

Omaha Appliance Co
18th and St. Mary's

Radio Equipment Co,
2852 Douglas 5i.

Scottsbluff

Jeacquim Rodio Supply, Inc.
1913 Broadway - P. O. Box 67

NEVADA
Reno

Ed. Heim Radio & Elecironoics
1185 Wells Ave.

MEW HAMPSHIRE

Concord

Evans Radio

F. Q. Box 312
Dover

Americon Radio Corp.

510 Centrai Ave.
Manchester

DeMambro Radie Supply Ca.
1308 Eim 51

Radio Service Laboratory
670 Chestnut 5t.

NEW JERSEY
Adttantie City

Almo Radio Ca.
4401 Veninor Ave

v,

Radio Electric Service Ce.
406 Morlk Albory
Camden

Almo Radio Co.
1133-35-37 Haddaen Ave.

Radio Electric Service of M. 1., Inc.
513.515 Cooper 5t.
Newark

Continental Sales Co. Inc.
Bioomfield Ave. at North 11th 3t

Federated Purchaser Corp.
114 Hudson 5t at Centrel Ave.

Aaron Lippman & Co
99-107 Mewark 5t.

Radic Wire-Television, Inc,
24 Central Ave,

Westinghouse Eleciric Supply Co.
528 Ferry St
New Brunswick
william Radia Supply Co.
1861 Woodbridge Ave., Rovte 43
Trenton

Allen and Hurley
25 South Warren St.

NEW MEXICO
Albuguerque

Radie Equipment Co.
543 Eost Ceniral Ave.

L. B. Walker Rudio Co., Inc,
114 West Granite Ave.
Roswel

Supreme Radio Supply
129 West Znd 51,

Santa Fe

A-l Cammunications Supply Co
110 West Palace Ave.

NEW YORK
Albany

Fort Orange Distributing Co,
904 Broadway

E. E. Taylor Co.
465 Central Ave.
Amsterdam
Adirondak Redie Supply
P.O.Box 88
Binghamton
Federcl Radio Soles & Supply Corp.
188 State 8.

Braoklyn

Peerlass Electronics Distributors Cerp.

74 Willoughby St
Buffalo

Dymac, inc.
2329 Main 5

Genesee Rodio & Parts Company
205 Genesee 5t.

Radio Equipment Corp.
147 Genesae 5t

Cortland
C, A. Winchell Radio Supply Co.
37 Central Ave.
Fredenia
Barker-Hjgbee, Inc.
27 Water St,
Hempstead
Standard Porls Corp,
277 Ne. Franklin St.
lthaca
Stalimon of lthaco, Inc.
122-131 South Tiega S
Jamaica, L. |,

Herrison Radio Corporation
172-31 Hillside Ave.

Norman Rodio Bistributers, Inc,
24-29 Merrick Road

Peerless Radie Distributors, Ine.
9232 Merrick Road

Mount Vernon

Davis Radie Distributing Co.
&6 East 3rd St

1usF’
Mew York City NORTH DAKOTA
Arraw Electronics Co qugu
82 Cortlandt St Bristol Distributing Ce.
Electronics Center Inc, 419 M.P. Ave.

118 Duane St

Federated Purchoser
&6 Dey St.

Grand Central Radio
124 East 44th 5.

Harrisen Radio Corp.
225 Greenwich SL

Harvey Radie Co. Inc.
103 West 43rd SH,

Hudson Radio & Television Carp.
48 West 38th 8t

Hudson Redio & Television Carp.
212 Fulton St.

Life Electronic Sales
345 Broadway

Midway Radio & Television Corp.
50 West 45th 51

Mifo Radie & Electronics Corp.
200 Greenwich 5t.

Radic Wire Televisian, Inc.
100 - 6th Ave.

Sanford Electronies Corp.
157 Chambers St.

Sun Rodio & Electronics Ca., Inc.
122-124 Duane St

Terminal Radio Corp.
85 Cortlandt &t
Rochester

Hunter Electronics
233 East Ave.

Masline Radjo & Electronic Equip. Co.
192.1924 Clintan Ave., North

Rochester Radio Supply Ca
114 51 Paul 5t,
Syracuse

W. E. Berndt
455 South Warren S

Radio Supply Co.
200 Walton Sk

Stewart W. Smith, Inc,
325 East Water St.
Usica

Beacon Electronics, Inc.
14 Catherine 5t.

Vaeth Electric Co.
35 Genesee 5t
‘Watertown

Beacon Electrenics, Inc.
108 Lincoln Bldg

White Plains
Waestchester Electronic Supply Co.
420 Momeronock Ave.
Yonkers

Yonkers Electranic Supply, Ine.
541 Neppurhan Ave.

MNORTH CARQLINA
Asheville

Freck Radic & Supply Co.
38 Bikmore Ave.

Charlotte

Bixie Radio Supply Co., Inc.
715 West Moreheod

Shew Distributing Co.
205 West 1st St

Southern Radio Corp.
1625 West Morehead
Greensboro

Johannesen Electric Co.
312-14 North Eugene 5t.

Southeastern Radio Supply Co.
AC4 North Eugene St.

Raleigh

Radio Amateur Center
411 Hilksboro St.

Southeostern Rodio Supply Co.
415 Hillsharo 5t
Winston-Salem

Dalten Hege Radio Supply Co.
924 West dth St,

Fargo Radie Service Co.
15 - 3rd Ave. North

QHIO
Akron

Qlson Radio Warehouse, Inc,
73 East Mill 5t

The Sun Redio Co.

110 East Market 5t.
Ashtabula

Morrison's Rodio Supply

331 Center St
Canton

Armstrong's Electronic Center
1261 Cleveland Avenue Morthwast

Wirgless Radio & Television
117 - 124h St., M.E.

Cincinnati

Chambers Electronic Supply Co., Inc.

1667-71 Central Parkwoy
Herrlinger Distributing Co.
15th and Vine Sts.

Hughes Peters, Inz.

1128 Sycamere St

The Mytronic Co.
121 West Cenltrel Parkway

The Schuster Flectric Co.
319-21 East 8th St.

Steinberg’s, Inc.
433 Walnwt St

United Radio, inc.
1314 Vine St.

Cleveland

Narthern Ohio Loboratories
2073 West 85th St

Pioneer Redio Supply Corp.
2115 Prospect Ave.

The Progress Radio Supply Co.
415 Huren Road

Radio & Elecironics Fart Corp.
3235 Prospect Ave,

Winteradio, Inc.
1468 West 25th St
Columbus

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

Thompson Redio Supplies

182 Exst Long St
Dayton

Hughes-Peters, Inc.

300 West 5th at Perry

Srepes, Inc.
135 East 2nd 3t

Stotts-Friedmen Ca.
420 South Main St
Eost Liverpool
D & R Radio Supply
431 Dresdan Ave.
Lima
Lime Radio Ports Co.
600 North Main St,
Springfield
Eberlie’s Radio Supply
522 West Main 51,
Stendord Redio—Springfield, Inc.
119 West Main St
Steubenville
D & R Radio Supply
156 South 3rd St
Tolede
The H & W Auto Accesseries Co,
26 North 11th 5t

Lifetime Electronics
150105 Adams §1.

‘Warren Radio Company
1320 Madison Ave.
Youngsfown

Radio Parts Co.
230 Boardmon S,




M. V. Mansfield Ce.

Ross Radio Company - West Texas Radio Suppl
325 West Federal 5. 937 Liberty Ave. Nc;shzlélle c bl A»::ue QI upply
i raid Electric Co.
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VACUUM TUBES

TUBE TYPE PRICE
2-01C $ 1525
2-25A 11.00
2-50A 13.75
2-150D 19.25
2-240A 66.00
2-2000A 214.50
2C39A 34.00
3K20,000LA 2,975.00
3K20,000LF 2,975.00
3K20,000LK  2,975.00
3W5000A3 198.00
3W5000F3 198.00
3W10,000A3 957.00
3X2500A3 198.00
3X2500F3 198.00
3X3000A1 198.00
4-65A 20.00
4-125A 30.25
4-250A 41.25
4-400A 60.50
4-1000A 132.00
4E27A/5-125B  35.75
4PR60A 90.00
4W20,000A 1,850.00
4X150A 48.00
4X150D 48.00
4X150G 54.00
4X500A 121.00
4X500F 93.50

TUBE TYPE

6C21
KY21A
RX21A
25T
357
35TG
75TH
75TL
100TH
100TL
152TH
152TL
250R
250TH
250TL
253
304TH
304TL
450TH
450TL
592/3-200A3
750TL
866A
872A
10007
15007
20007
8020(100R)

PRICE

$ 77.00
13.25
9.00
9.00
10.50
16.00
13.25
13.25
18.25
18.25
28.75
28.75
22.00
33.00
33.00
20.50
60.50
60.50
77.00
77.00
30.25
137.50
2.10
8.20
137.50
220.00
275.00
15.00

PRICE

June 1, 1953

HEAT DISSIPATING CONNECTORS

TYPE PRICE TYPE PRICE
HR-1 $ .60 HR-6 $ .80
HR-2 .60 HR-7 1.60
HR-3 .60 HR-8 1.60
HR-4 .80 HR-9 3.00
HR-5 .80 HR-10 1.60

AIR SYSTEM SOCKETS

TYPE PRICE
4-400A /4000 $16.00
4-400A/4001 12.00

4-400A/4006* 6.00

4-1000A /4000 22.50
4-1000A /4001 17.00
4-1000A/4006* 7.50
4X150A/4000 18.00
4X150A /4001 17.50
4X150A/4006* .60
4X150A /4010 20.15
4X150A /4011 19.70

*Replacement Chimneys

PREFORMED CONTACT FINGER STOCK

PRICE
17/32" - - - - S$1.65/ft
31/32" - - - - 1.80/#.
1-7/16" - - . 2.00/fr.

VACUUM PUMP & GAUGE

VACUUM CAPACITORS

TYPE PRICE TYPE
VCé6-20 $15.00 vC50-20
VCé-32 17.25 VC50-32
vCi2-20 16.50 VVC60-20
vCi2-32 20.00 YVYC2-60-20
YC25-20 20.00 VVC4-60-20
VC25-32 23.25

PRICE

$ 24.25
27.50
66.00

147.50
284.00

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE

TYPE PRICE
HV-1 $125.00
Pump Qil - Q. 5.00
100 1G 22.50

VACUUM SWITCH

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

Printed in U.5.A. 4-71091



Since 1945 all new tube types developed by Eitel-MecCullough, 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 24 kw forced-
air cooled Eimac triode, type number 3X2500A3, is broken down as follows:

3X2500A3

Number of Electrodes Plate Mu Group
2 Indicates Diode Dissquﬁon 1 Indicates mu from 0 to 10.
3 Indicates Triode (Watts) 2 Indicates mu from 11 to 20.
4 Indicates Tetrode 3 Indicates mu from 21 to 30C.
5 Indicates Pentode ete.
etc.
Description

*R or - Radiation cooled, internal anode. N

X External ancde, air-cooled tube. Version

w Water-cooled anode.

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- interchangeable either electrically or
cooled. physically.
PW Intended for pulse work, water-ccoled 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.5.A. 64582



Eimac Tube Type Numbering System for

Yelocity Modulated Tubes
{Kivsivon, Traveliing Wave, efe.)

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-
visien band, type number 3KZ0,000LA, is broken down as follows:

i

i

v

Number of Cavities Dissipation Version
This is the number of interaction Rating Indicates tubes which, although
regions slong the heam. A reflex (Watts) alike as to the number of inter-

action regions, iype, dissipation

1 and frequency band, are not nee-
‘%; essarily interchangesble either
. electrically or physically.

kiystron would be considered to
have one interaction space; a travel-
ling wave tube with a distributed
circuit would be considered as hav-
ing “zero” cavities because there are i
no weil defined interaction regions. % ‘%

g

Type of Tube o
K Klyston
TW Traveling Wave Frequency Band
PE  Pulse Klystrom Predominately an L-band tube
5T Bpace Charge Predominately an X-band tube
Travelling Wave Tube. o

Printed in L.S.A, 1-7153}



DETAILED It RUCTIONS

i

TUBE PERFORMANCE COMPUTOR FOR RF AMPLIFIERS (CLASS B, C, AND FREQUENCY MULTIPLIERS)

It is quite easy to make a close estimate of the
performance of a vacuum tube in radio frequency
power amplifier service, or an approximation in
the case of harmonic amplifier service. Such es-
timates will give RF output power, DC input
power, grid driving power and all DC current
values.

These estimates can be made easily by using the
Eimac Tube Performance Computor and the char-
acteristic curves of a tube, plotted on plate volt-
age /grid voltage curves (constant current curves).
Only the ability to multiply out figures taken from
the curves by means of the computor is required.

By graphically laying out the trace of the plate
and grid voltages as they rise and fall about the
applied DC plate voltage and DC grid bias a clearer
understanding is possible of the action taking place
within a tube. With such an understanding the
operatmg conditions can be altered readily to suit
one’s particular requirements.

Simple Action in
Class C RF Amplifiers

In an amplifier a varying voltage is applied to
the control grid of the tube. Simultaneously the
plate voltage will vary in a similar manner, due to
the action of the amplified current flowing in the
plate circuit. In radio frequency applications with
resonant circuits these voltage variations are
smooth sine wave variations, 180° out of phase (as
the grid voltage rises and becomes more positive,
the plate voltage falls and becomes less positive)
as indicated in Fig. 1. Note how these variations
center about the DC plate voltage and the DC
control grid bias.

Let us now see how such variations of the plate
and grid voltages of a tube appear on the constant
current curve sheet of a tube. In Fig. 2 these

PLATE VOLTAGE

AT ANY INSTANT
DOC. PLATE
YOLTASE
(AVERAGE}

TIME—e=

UC GNIU
GR!D VOLTﬂGE>\_/ \_/ [AVERAGE]

AT ANY INSTANT

POSITIVE

VOLTAGE -=-O-—+ VOLTAGE

NEGATIVE

variations have been indicated next to the plate
voltage and grid voltage scales of a typical constant
current curve. At some instant of time, shown as
“t” on the time scales, the grid voltage has a value
which is the point marked “eg” on the grid voltage
sine wave. At this same instant of time the plate
voltage has a value which is the point “ep” marked
on the plate voltage sine wave. If now one finds
the point on the tube curve sheet corresponding to
these values (where a line drawn from ‘“‘eg” and a
line drawn from ‘“ep” cross) he will be at point A
in Fig. 2. As the values of grid voltage “eg” and
plate voltage “ep” vary over the RF cycle, the point
A moves up and down a line, which in the case of
the normal RF power amplifier is a straight line.
This line is called the “Operating Line.”

i
)
I
t

7
I
e~

Figure 2

Any point on the operating line (when drawn
on a curve sheet as in Fig. 2 or Fig. 4) tells the in-
stantaneous values of plate current, screen current,
and grid current which must flow when those par-
ticular values of grid and plate voltage are applied
to the tube. Thus by reading off the values of the
currents and plotting them against the time, t, one
can obtain a curve of instantaneous values of plate

and grid current. See Fig. 3.
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Figure 1

Figure 3

A SERVICE OF THE APPLICATION ENGINEERING DEPARTMENT OF EITEL-McCULLOUGH, INC.

CoPYRIGHT 1952, EITEL-MCOULLOUGH, INC.




If we analyze the plate and grid current values
shown, we can predict that they will cause a DC
ammeter to show a particular reading. This is
called the DC component of the current. Also, we
can predict that if the plate current flows through
a properly loaded resomant RF circuit a certain
amount of radio frequency power will be delivered
to that circuit. If the circuit is tuned to the fun-
damental frequency (same frequency as the RF
grid voltage) the power delivered will be due to
the fundamental (or principle radio frequency)
component of plate current. If the circuit is tuned
to a harmonic of the grid voltage frequency (for
instance, two, or three times the frequency) the
power delivered will be due to a harmonic compo-
nent of the plate current.

The Eimae Tube Performance Computor gives us
the means to make these simple calculations. It is
a means with which to determine the DC compo-
nent, the fundamental RF component, or the ap-
proximate , harmonic component of the current
flowing in.a tube when the tube is operating as a
radio frequency amplifier, and enables cne to state
what all meter readings will be and to predict the
RF output power and the required driving power.
With these factors known we are then able also to
forecast what will happen if any of the operating
conditions are changed.

Use of the Eimac Tube Performance Computor

The Eimac Tube Performance Computor is a
simple aid to enable one to select suitable values
from the characteristic curves of a tube, and by
means of simple calculations to forecast the per-
formance of the tube in radio frequency power
amplifiers.

The basic steps are outlined under “Instructions”
on the computor. This requires selecting DC plate
and grid bias voltages, being guided by the typical
operating values given on the technical data sheet,
for the tube type and by general experience. Next,
a suitable “Operating Line” must be chosen on the
constant current curves for the tube type (plotted
on grid voltage /plate voltage scales).

The computor when properly placed over this
operating line enables one to obtain instantaneous
values of the currents flowing at every 15° of the
electrical cycle. The formulas given on the com-
putor were derived by Chaffee! to give the various
average and harmonic components of the resulting
currents. Knowing these current component values
and the radio freguency voltage values which are
indicated by the use of the computor, one can read-
ily ealculate the complete performance of the tube.

The fundamental methods of making such com-
putations, and the considerations necessary to stay
within ratings of the tube types, and accomplish
various forms of modulation have been covered in
the literature.z=<se7 The method for the case
of harmonic amplifier service is approximate and
should be used only for tetrode and pentode tubes,
where the plate voltage has little effect on the
amount of plate current flowing. A more exact
method, showing that for harmonic operation the

Pcig}e Two

operating line is a simple Lissajon figure, has been
described by Brown.=
The results of using this computor for power
amplifier service can be applied in combination
with the other methods given in the literature to
give good accuracy with simpler procedues. The
resulting accuracy is well within the normal varia-
tion of tube characteristics due to the normal var-
iation in manufacturing dimensions of a tube. Since
the published tube curves are only typical of the
characteristics to be expected from a particular
tube type, the caleulated performance is well with-
in the values expected when different tubes of a
given tube type are operated under the assumed
conditions.
Example Showing Detailed Use of the
Eimac Tube Performance Computor

Radio Frequency Power Amplifier, Class C
(Telegraphy or FM)

Let us say we have an Eimac 4-65A tetrode and
want fo make it work effectively. Also let us say
we have a 2000 volt DC plate power supply avail-
able.

Within frequency limits, we know a tube should
be able to rum in class-C amplifier service with
about 75% efficiency, or, in other words, to con-
vert 78% of the DC plate input power into RF
output power. The difference, or 25% of the in-
put power, is dissipated or lost as heat on the plate
of the tube. The DC plate input power is then
about four times the power dissipated on the plate.

The 4-65A tetrode has a maximum rated plate
dissipation of 65 watts, so, to llusirate perform-
ance near the maximum rating, we’ll choose an in-
put power four times the plate dissipation, or 260
watls per tube. At 2000 volis the plate current
per tube must then be 130 ma. It is usual practice,
in the case of tetrodes and the medium or low mu
triodes in class-C amplifier service for the DC
grid bias voltage to be roughly two or three times
the grid voltage necessary to cuf off the flow of
plate current. By referring to the curves of the
4-65A we decide to use a DC grid bias voltage
of -120 volts.

Let us now locate the “Operating Line” on the
constant current curves of the 4-65A. See Fig. 4.
First mark the point where the DC grid bias and
DC plate voltage cross. The “Operating Line” must
go through this peint. Call it point No. 1. Next,
we must decide what the peak value of plate cur-
rent of the tube must be and how low we can let
the instantaneous value of plate voltage go when
the tube is passing this much current. This is
necessary in order to locate the other end of the
“Operating Line,” point No. 2.

The peak value of plate current usually runs
about four times the DC plate current. The min-
imum value of instantaneous plate voltage is us-
ually set by the fact that if the voltage is too low
the grid and sereen currents will be needlessly
high, and also little will be gained as far as oufput
power is concerned. The minimum value of plate
voltage is usually in the region where the plate
constant current curves hend upward. See Fig.




4. (In the case of the triode this is near the
“diode line” or line where the instantaneous grid
and plate voltages are equal.) The practical pro-
cedure in calculating tube performance is to arbi-
trarily choose point No. 2 and complete the calcu-
lations. Then try other locations of point No. 2,
complete the calculations, and compare the results.

In the case of the 4-65A let us choose a peak
value of plate current about four times the DC
plate current of 130 ma, or 500 ma. Let us choose
a minimum instantaneous plate voltage of 250 volts
and thus fix the upper end of the “Operating
Line.” Next, locate this point on the tube curves.
This is point No. 2 on Fig. 4. (The plate currents
which flow at various combinations of plate and
grid voltages are shown by the plate current lines.
The value of current for each line is noted. In-
between values can be estimated closely enough
for our purposes.) Now draw a straight line be-
tween points No. 1 and No. 2. This line is the
“Operating Line” and shows the current and volt-
age values for each part of the RF cycle when
current is being taken from the tube. (The non-
conducting half of the RF cycle would be shown
by extending this line an equal distance on the
opposite side of point No. 1. However, there is
little use in so doing because no current flows
during this half of the cycle.)

The Eimac Tube Performance Computor can now
be used to obtain the meter readings and power
values from this “Operating Line.” Place the com-

putor on the constant current curve sheet so that
the “guide lines” of the computor are parallel with
the operating line. Now slide the computor about
without turning it until the line OG passes through
the DC voltage point No. 1 and line OA passes
through the peak current point No. 2. Make sure
the guide lines are still parallel to the “Operating
Line.”

Note that the lines OB, OC, OD, OE and OF of
the computor all cross over the “Operating Line.”

At each point where the lines OA, OB, etc., cross
the “Operating Line” we need to determine the in-
stantaneous values of plate current and grid cur-
rent (and screen current if a tetrode or pentode
is used) which is flowing at that particular mo-
ment in the RF cycle. Later, from these key values
of current, we will calculate the values of DC plate
current and grid current (and screen current) as
well as the RF components of the plate current.

At each of these points, where the instantaneous
current values are to be determined, a mark should
be made on the constant current curve sheet of the -
tube. By noting where this mark lies with respect
to the plate current curves, one can estimate the
value of plate current flowing at this part of the
cycle. Next, the location of this mark with respect
to the control grid curves is noted and a value of
grid current is estimated. Finally, by referring the
mark to the sereen grid curves, if the tube is a tet-
rode or pentode, a value of sereen current is noted.
These current values should be listed for each
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point where the lines OA, OB, ete., cross the oper-
ating line so that they can be combined later to
calculate the various tube currenfs. At points
where OF and OE crouss, the current values are
often zero.

Now in the example chosen, Tet s read off the
instantaneous plate current values where these
lines cross the “Operating Line.” At the point
where the line OA crosses the “Operating Line” the
plate current is 500 ma. Where OB crosses the
operating line the plate current can be estimated
as 510 ma since the point is about 1 /10 of the way
from the 500 ma line to the 600 ma line. At OC
the plate current is 460 ma, OD 290 ma, OE 75 ma,
OF and OG 0 ma. Similarly we can estimate the
instantaneous screen current at the crossing of OA
and the “Operating Line” as 165 ma, and the in-
stantaneous grid current at 60 ma. Values are read
for the ofther crossings and written down. These
values are put in simple columns for calculating:

Crossing of Sﬁ?ﬂéﬁlid Instantaneous Values of Currents
line Formulas Plate Sereen  Control Grid
DA A 500 Ma 165 Ma 60 Ma
0B B 510 00 50
ocC C 460 25 30
01y D 290 5 14
OB E 80 1] 0
QF P 0 )] 0

Now in order fo obiain the DC value of plafe,
sereen, and control grid currentis the formula {(see
computor) says to add up the above values but use
only one-half of the A wvalues (giving 250 ma for
plate, 82 ma for screen, and 30 ma for grid), and
then divide by 12, as follows:

DC Meter Reading=1/12 (0.5 A+B+C+DHE4F)

Plate Sereen Contrel Grid

250 Ma 82 Ma 30 Ma

510 100 50

460 25 30

290 5 14
. 80 - —_—
Total 1590 Ma 212 Ma 124 Ma
DC Current~1/12 Total—=

132 18 Ma 10 Ma

Now to calculate the RF output power it is nec-
essary to use the formiila for the peak RF current
which is present in the tube plate current. Since
we are using the tube as a straight RF power am-
plifier we use the formula for “Peak Fundamental
R¥” as shown on the computor. (If we were esti-
mating the performanece of a doubler or {ripler we
would use the formula for ‘“Peak 2nd Harmonic
RE” or “Peak 3rd Harmonic RF”,)

From the computor we see that the formula for
the peak fundamental RF current is:

I/IZAA-l-l .93 SB-(])—I gg C-]-l 41 D4+ E40.52 F)
1.93 B=1.93x 510985
1.73 C=1.73x 460=T96

E= 80=380

Total =2770 Ma

Peak fundamental current—=1/12 Total
= 2770/12 = 230 Ma

We now have the various current values, In
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order to calculate the powers involved it is neces-
sary fo know, not only the DC voltage values, but
the greatest amount each voltage swings away from
the DC value. This is known as the peak value of
the RF voltage. Because the plate voltage swings
from 2000 volts down to 250 volts the peak RE
voltage is the difference, or 1750 volts. Similarly
the .grid voltage must rise and fall between the
operating points No. 1 and No. 2, or from -125
volts to +95 volts. This is a peak swing of 220
volts-and the peak RF grid voltage is 220 volts.

Let us now use the formulas for output power
and driving power:

Output power=% peak RF plate current x peak
RF plate voltage.

We found the peak RF plate current to he 230
ma or .230 amperes, and the peak RF plate voltage
to be 1750 volts.

So; Output Power=—1%4 x.230 x 1750= 201 watts,

and Input Power=DC Plate Current x DC Plate Voltage
=.132 x 2000 =264 watts

Plate Dissipation =DC Input Power - RF Qutput Power

=264 - 201 =63 watts

—RF Output Power divided by

DC Input Power
=201/264 =T76%

Driving Power =DC Grid CurrentxPeak RF Grid Voltage
So the Driving Power—.010x 220 =2.2 watts

The power consumed by the hias source is simply
the product of the DC grid current and the DC grid
voltage, or .010 x 120 = 1.2 watts,

The difference hetween the driving power and the
power consumed by the bias source is the power
dissipated on the control grid, or 2.2 - 1.2 = 1.0

Efficiency

- watts.

The power d1551pated on the screen grid is simply
the product of the DC screen current and the DC
screen voltage, because the screen grid has no
impedance between it and the DC screen supply.
Thus it is .018 x 250 = 4.5 watts:

The performance of the tube can now be sum-
marized:

DC Plate Voltage 2000 Volts | Driving Power 2.2 Wafis
DCScreen Voltage 250 Volts [ Grid Dissipation 1.0 Watts
DC Grid Voltage —120 Volis [ Screen Dissipation 4.5 Watts
DC Plate Current 132 Ma | Plate Power Input 264 Watts
DC Screen Curreni 18 Ma | Plate Power Output 201 Watts

DC Grid Current 10Ma | Plate Dissipation 63 Watts
Peak RF Grid
Voltage 220 Volts
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APPLICATION BULLETIN NUMBER 5
TUBE

gL H, (NC. PERFORMANCE
NO, CALIFORNIA COMPUTOR

TUBE PERFORMANCE COMPUTOR

For RF Amplifiers (Class B, C, and Frequency Multipliers)
Use with constant current curves to obtain plate, grid, and screen current values; also
output and driving power.
DC Current (meter reading) 1/12 (0.5A+B+C+D+E+F)
Peak Fundamental RF 1/12 (A+1.93B+1.73C+1.41D+E+0.52F)
Peak 2nd Harmonic RF (Approx.)* 1/12 (A+1.73B4C—E—1.73F)

D Peak 3rd Harmonic RF (Approx.)?* 1/12 (A+1.41B—1.41D—2E—1.41F)

Output Power—1% Peak RF plate current X Peak RF Plate Voltage
Driving Power—DC Grid Current X Peak RF Grid Voltage
*Use only for tetrodes or pentodes —Approximate Only.

W o

INSTRUCTIONS

. Mark point of DC plate voltage and DC Grid Bias.

. Mark point of peak plate current in low plate voltage
region. (This is about four times DC plate current).

. Draw straight line between points selected in No. 1 &
No. 2. This is “Operating Line.”

. Place computor on curve sheet with guide lines
paralle] to “Operating Line.” Make OG line of com-
putor go through point of Step No. 1. Make OA line

E of computor go through point of Step No. 2.
5. Read current values where ‘‘Operating Line" crosses
OA, OB, OC, OD, OE, and OF.
6. Put values in formulas as A, B,C,D E & F.
For detailed instructions see Eimac Application Bulletin No. 5.
\ GUIDE LINES
F

G
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4-65R

RADIAL-BEAM

EITEL-McCULLOUGH, INC. skttt

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 - - - - - - - - - - - - - - - - 6.0 volts
Current - - - - _ - - - - - - - - - - - 35 amperes
Grid-Screen Amplification Factor (Average) e
Direct Interelectrode Capacitances (Average)
Grid-Plate - - - - - - - - - - - - _ - - - 008 uufd
lnput - - - - - - - - . - - - - - - - 80 uufd
Output - - - - - - - - - - - - - - 271 uufd
Transconductance (ib—=125ma,Eb=500v,, E.=250v.) - - - - - - 4000 pmhos
Frequency for Maximum Ratings - - : - - - - - - e e 150 Mc.
MECHANICAL
»B 5.oi Fi {thionol HX-29 Socket
ase - ot T s s s PINTEIS L ohnson 122-101 Socket
Mounting - - - - - - - - - - - - . . - \Vertical, base down or up
Cooling - - - = =« = - < . = - z = e Convection and Radiation
Maximum Overall Dimensions
Length - - - - - - - - - - - - - - . - 438 inches
Diameter - - - - - - - - - - - - - - - 238 inches
Net Weight - - - - - - . . . . . - . - . . - 3 ounces
Shipping Weight (Average) - = - - 5w e o e o owmow e 1.5 pounds

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

(Effective 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)
3000 MAX. YOLTS

D-C PLATE YOLTAGE

D-C SCREEN VOLTAGE

D-C GRID VOLTAGE

D-C PLATE CURRENT
PLATE DISSIPATION

SCREEN DISSIPATION
GRID DISSIPATION

PLATE-MODULATED

AMPLIFIER

Class-C Telephony (Corrier conditions unless otherwise specified, T tube)

MAXIMUM RATINGS
D-C PLATE YOLTAGE

D-C SCREEN VOLTAGE

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

400 MAX. YOLTS

- —500 MAX, YOLTS

150 MAX. MA

65 MAX. WATTS
10 MAX. WATTS
5 MAX. WATTS

RADIO-FREQUENCY

- 2500 MAX. YOLTS

400 MAX. YOLTS

- —500 MAX. YOLTS

120 MAX. MA

45 MAX., WATTS
10 MAX. WATTS
5 MAX., WATTS

TYPICAL OPERATION

D-C Plate Voituge
D-C Sereen Yoltage
p-C Grid Voltage
D-C Plate Current
D-C Screen Current
D-C Grid Current

Peak R-F Grid Input Vo]tuge

{approx.) -

Driving Power (approx.)

Screen Dissipation
Flate Power Input
Plate Dissipation -
Plate Power Qutput

TYPICAL OPERATION

b-C Plate Yoltage
D-C Screen Yoltage
p-C Grid VYoitage
D-C Plate Current
D-C Screen Current
D-C Grid Current
Sergen Dissipation
Grid Dissipation -

111101

- - —50 —70

Peak A-F Screen Vol'mge, 100%

Modulation -

Peak R-F Grid Input Vulfdge

(approx.) -

Driving Power (approx}

Plate Power Input
Plate Dissipation ~
Plate Power Qutput

LI I T |
b A T I I |

600 1000
250 250
140 150
40 40
13 15
145 170
1.9 235
10 10
g4 150
30 45
54 105
600 1000
250 250
~—100 —110
n7 120
40 40
T1 12
10 10
1.0 1.2
175 175
190 210
2.1 2.5
70 120
20 25
50 95

1500 2000
250 250
—75 —80
150 150
35 30
14 12
180 175
25 41
8

225 300
55 65
170 235
1500 2000
250 250
—125 —125
120 120
35 33
12 12

9 8
1.2 11
175 175
225 225
27 1.6
180 240
35 40
145 200

3000
250
—90
115
20

19

170
1.7

345

280

2500

volfs
volts
volts
md
ma
ma

volts

watts
watts
watts
watts
watls

Mote: Typical operation data are based on conditions of adjusting te a spec:ﬁed plate current, mointaining fixed conditions of grid bias, screen voltage, and r-f grid voltage.
It will be found that f this procedure is followed, there will be littie variation in power aulput between fubes even though there may bhe some variations in grid and screen
currents, Where grid bias is obtained principally by means of o grid rasistor, to control plote current it is necessary to make the resistar adjustable,

AUDIO-FREQUENCY POWER AMPLIFIER

AND MODULATOR
MAXIMUM RATINGS (PER TUBE)

TYPICAL QPERATION

D-C PLATE VOLTAGE
D-C SCREEN VOLTAGE
MAX-SIGNAL D-C PLATE CURRENT, PER TUBE

PLATE DISSIPATION, PER TUBE

SCREEN DISSIPATICN, PER TUBE

Class-AB; (Sinusoidal wave, two tubes unless otherwise specified)
D-C Plate Voltage -

D-C Screen Voltage -
D-C Grid Voltage (approx.)*

Zero-5igngl .D-C Plate Cutrent
Max-Signal D-C Plate Current

Zero-Signal D-C Screen Cutrrent
Max-Signal D-C Screen Current
Effective Load, Plate-to-Plate -

Peak A-F Grid Input Voltage (per tube)

Driving Power -

Max-Signal Plate Dissipation (per tube)

Max-5Signal Plate Power Qutput

T000
500
—85
30
170
0

24
4000
85

0

45
30

1500
500
—85
a0
180
o

14
15,000
85

0

63
145

*Adjust to give stated zere signal plate current.

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

Page Two

1750 volis
500 volts
—90  volts
20 mo
170 md
¢ ma
17 ma
20,000 ohms
90 velts
0 watts
62 watts
175  watts

TYPICAL OPERATION

Class-AB, (Sinusoidal wave, two

D-C Plate Voltoge
D-C Screen Voltage

p-C Grid Voltage (approx.

)**

Zaro-Signal P-C Plate Current -
Max-Signal D-C Plafe Current -
Zero-Signal D-C Screen Current -
Max-5ignal D-C Screen Current -
Effective Load, Plafe-fo-Plate -
Pegk A-F Grid input Voltage

(per tube) -

Muax-Signal Peak Driving Power -
Max-Signal Nominal Dnvmg Power

(approx.) -

Max-Signal Elute Dussxpuhon

(per fube) «

Max-Signal Plate Power Oufput -
**adjust to give stated zero signa! plate current.

3000 MAX. YOLTS
600 MAX. VOLTS
150 MAX. MA

65 MAX. WATTS
10 MAX, WATTS

600

120
6.2

3.1

45
0

1000
230
—30
60
300
0

A5
BEQD

105
5.4

25

65
170

1500
25¢
—35
60

250

0

30
14,000

100
3.2

16

63
250

tubes unless otherwise specified}

1800
250
—35
50
220

0

25
20,000

20
2,2

1.1

63
270

P Indicates change from sheet dated

volts
volts
volts
md
ma
ma
m
aohms

volts
watts

waits

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 - - . . - -
PLATE DISSIPATION - - . - e e &5 MAX, WATTS
SCREEN DISSIPATION - - .- . . . 10 MAX. WATTS
GRID DISSIPATION - - - - . . . 5 MAX. WATTS

3000 MAX, YOLTS
500 MAX. YOLTS

*Adijust to give stated zero-signal plate curreat,
**Due to intermittent nafure of voice average dissipation is consider
ably less than Max-Signal Dissipaton.

TYPICAL O PERATION

D-C Plate Voltage - - - - - 1500 2000 2500 vwolts
D-C Screen Yoltage - - - - - 00 400 500 volts
D-C Grid Voltage (approx.)* - - «  ==5] —75 —|00 volts
Zero-5ignal P-C Plate Current - - - 33 i 20 ma
Max-Signal D-C Plate Current - - - 200 270 230 ma
Zero-Signal D-C Sereen Current - - - 0 1] ¢ ma
Max-Sigral D-C Screen Current ** - - 35 50 5 ma
Max-Signal Peak R. F. Grid Yoltage - 190 270 300 volts
Max-Signal Avg. Grid Current - - - 13 17 & ma
Max-Signal Avg. Driving Power - - - 24 4.6 1.8 watts
Max-Signal Plate Dissipafion** - - - 105 190 225 watts
Average Plate Dissipation - - - - &0 65 5 watls
Max-Signal Usefu] Power Qutput - - 1] o0 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 cireuit,
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 Me, 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 Voliage—D-C bias voltage for the 4-65A should not
exceed -500 volts. If grid-leak bias is used, suitable pro-
tective means must be provided to prevent excessive
plate or screen dissipation in the event of loss of excitation,
Grid Dissipation—Grid dissipation for the 4-85A should
not be allowed to exceed five watts. Grid dissipation may
be calculated from the following expression:
?g=e:mplc
where Pg= Grid dissipation,
eemp = Peok positive grid voltage, and
le=D-c grid current.
ecmp mray be measured by means of a suitable peak
voltmeter connected between filament and grid®

Sereen Voltage—The D-C screen voltage for the 4-65A
should not exceed 400 volts except in the case of class-
AB audic operation and Single Side Band R-F amplifier
operation where it should not exceed 600 volts.

Sereen 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—Inder 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.

FPlate 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 Me. if reasonable precautions are taken
to prevent coupling between input and ouiput 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 beiween 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 prid 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 Mec,, is illustrated in the diagram on page 4. In
this circuit, feedback is eliminated by series-tuning the
sereen 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 Mews, Januvary 1945, This article is available in re-
print form on request,
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diagram, by the shortest possible lead, and the lead
fromathe 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
systemn, The driving power is likewise the driving power
required by the tube (includes bias loss). The driver out-
put power should exceed the driving power requirements
by a sufficient margin to allow for coupling-circuit losses.
The use of silver-plated linear tank-circuit elements is
recommended for all frequencies above 75 Me.

Class-C AM Telephony—The R-F circuit considerations
discussed above under Class-C FM or Telegraphy also
apply to amplitude-modulated operation of the 4-65A.
When the 4-65A is used as a class-C high-level-modulated

L A-65A
Y  ———
AFC 6.5 UH

5000 RFC

-Ec EF +Ecz +Esp

AFC s.5.0H

4-G5A

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

640,000
£ (Me.)
amplifier, both the plate and sereen 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 meodulation 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 Iess than 10 henries divided by the number of
tubes in the modulated amplifier and a maximum current
rating of two {o three times the operating D-C screen
current. To prevent phase-shift between the screen and
plate modulation wvoltages 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; sudio
operation are given in the tabulated data.

Sereen voltage should be obtained from a source hav-

Clupfa) = , approx,
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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 c¢lass-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 cutput 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 cobtain 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

1o
AHTEAMA

I

+ BATTERY
=, 3 ey

B O

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 alse 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 position,
maintaining a steadier drain on the power supply while
keying. This tends to minimize “blinking lights" on weak
AC supply lines when using moderate power, By properly




choosing the values of L, C, and R, in the circuit, perfectly
elean-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 BF6, used either as a
frequency multiplier or a straight-through amplifier. This
tube should furnish aboyt five watts of cutput powsr
which allows ample driving power for one 4-654A, includ-
ing circuit losses. Capacitance coupling is shown in the
diagram, but this, of course, could just as well be link
coupling.

Steady driving power is fed to the grid of V. from
the exciter, The keying circuit controls the plate and
screen voltages on V,, as well as the screen voltage. on
the 4-65A, all obtained from a common power supply Bi.
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 4-654,
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 22% 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 4-85A
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 obtzined is due to a loss in
efficiency. R: also serves as a means of keeping the screen
of the 4-65A at ground potential under key-up 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 siage,
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 Ci. 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.
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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 abgve 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 deseribed.

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 wvalues.

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 voliage 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 voits, 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 cirrent 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, ete,

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:

/'E'.'ss;\

Voltage Factor 25 B 75 10 125 150 175
Corresponding
Current Factor 125 35 65 1.0 14 184 23

Voltage Factor 20 22525 2.75 3.0
Corresponding
Current Factor 28 3.4 40 46 52

SINGLE SIDE BAND
SUPPRESSED CARRIER OPERATION

The 4-65A may be operated as a class B linear ampli-
fier in 888C 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 wvoice 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-¥ 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 8SSC 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 sirnulating 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 B0 watts of stand-by plate dissipation could
then be made, but only allowing the full power to remain
on for ten or [ifteen 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 runming, adjust the exciter unit so that it
delivers double side band signals. Using a linear sweep
on the oscilloscope, the double side band pattern will
appear on the screen the same as that obtained from a
100% sine wave modulated AM signal. Next vary the
audio gain control so that the exciter can be checked
for linearity, When the peaks of the envelope start to
flatten out the upper limit of the exciter output has heen
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 eycle method is used, the follow-
ing tuning procedure may be followed:

1. Cut the audio oufput to zerc.
2, Apply 120 volts of bias to the 4-65A control grid.

3. Apply the operating plate veoltage 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
eycle 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

Lpi-Coi— Tank circuit appropriate for operating frequency:
@ =12, Capacitor plate spacing =.200".
Lp2-Cpa— Tank ciccuit appropriate for operating fraquency:
Q= 12. Capacitor plate spacing=.200",
Lp3-Cpa— Tank circuit appropriate for operating frequency;
@ =12, Capacitor plate spacing=.375".
Lg1-Cgi— Tuned circuit appropriate for operating frequency.
Lg2-Cgz— Tuned circuit appropriate for operating frequency.
C1— 002 -pfd. 50OV Mica
Co— 002 -ufd, 000V Mica
Ca— .00} -ufd. 2500V Mica
Cq— .1 -pfd. 1000V paper
C5—.1 -pfd. 500 ¥ paper
Co— 16 -pfd. 450¥ Electrolytic
C7— 10 -ufd. 100Y Electrolytic
R)—53,000 ohms 200 watt—~60,000 ohm adjustable
R3—250,000 ohme 1 watt
R3— 5,000 chms 5 watt
R4— 25,000 chms 2 watts
Rs— 26,500 ohms 200 watts—30,000 chm adjustable
Re— 2500 chms 5 watts
R7— 750 ohms 5 watts
RFC1— 2.5 mhy. 125 ma. R-F choke
RFC2— 1 mhy, 500 ma. R-F choke
Ti— 150 watt modulation transformer; ratio primary to second-
ary impedance approx. |:l1.1 Pri. impedance 15,000 chms,
sec. impedance 16,700 ohms.
Tz—5 watt driver transformer impedance ratio primary to 1/2
sacondary 1.5:1. .
Ta— 300 watt modulation transformer; impedance ratio pri. to
sec. approx. 2.4:1i Pri, impedance =20,000 ohms, sec. im-
pedance =8,333 ohms.
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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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INC.

P The Eimac 4-125A is a radial-beam power tetrode intended for use as an amplifier, oscillator,
or medulator, 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 circuit and driver stage.

Cooling is by radiation from the plate and by air circulation through the base ond 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

Filament: Thoriated Tungsten
Voltage . - . . . . . -
Current - - - - - -
Grid-5creen Amplification Factor (Average)
Direct Interelectrode Capacitances (Average)

Grid-Plate - - . . .

Input - - - - - . Z =

Qutput - - - . . - R .
Transconductance (lb= 50 ma., Eb = 2500V., Ec2 = 400V.)

P Highest Frequency for Maximum Ratings - .

» MECHANICAL

Base - - . - - . g s - “ .
Basing - - - S 5 = 3 5 =
Socket - 3 . - - - - N " =

Mounting Position - - - = - - = 2

Cooling - - - - S % = 5 < "
Recommended Heat-Dissipating Plate Connector - -
Maximum Over-all Dimensions:
Length - - - . . g = 3
Diometer - 2 - - - - .
Net Weight . - . - - g 2 :
Shipping Weight (Averu’el . - . . « .

- - - 5.0 volts
- 6.5 omperes
; < : - - 59
- 0.05 putd
10.8 uufd
- 3.1 uufd
- 2450 umhos
- - 120 Mc

4-125R

(4D21)
RADIAL-BEAM
POWER TETRODE

MODULATOR
OSCILLATOR
AMPLIFIER

. F. Johnson Co.

socket No. 122-27 5, National Co.

- - - - 5-pin metal shell
3 i = See outline drawing
No. HX-100, or equivalent
Vertical, base down or up

Rediation and forced air

Eimac HR-6

5.69 inches
2.7 5 inches

6.5 ounces

1.5 pounds

Mote: Typical operation data are based on conditions of adjusting to a specified plate current,
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 variations in grid and screen
currents. Where grid bias is obtained principally by means of a grid resistor, 1o control plate current it is necessary to moke the resistor adjustable,

maintaining fixed conditions of grid

bias, screen voltoge, and r-f grid voltoge.

RADIO-FREQUENCY POWER AMPLIFIER
AND OSCILLATOR

Class-C Telegraphy or FM Telephony (Key-down conditions, 1 tube)
MAXIMUM RATINGS

D-C PLATE VOLTAGE' 3000
D-C SCREEN VOLTAGE - 400
D-C GRID VOLTAGE -500
D-C PLATE CURRENT 225
PLATE DISSIPATION 125
SCREEN DISSIPATION 20
GRID DISSIPATION - 5

MAX

MAX.

MAX

MAX.,
MAX,
MAX,
MAX,

HIGH-LEVEL MODULATED RADIO-FREQUENCY

AMPLIFIER

Class-C Telephony [Carrier conditions unless

MAXIMUM RATINGS

D-C PLATE VOLTAGE!

D-C SCREEN VOLTAGE -
D-C GRID VOLTAGE

D-C PLATE CURRENT

PLATE DISSIPATION

SCREEN DISSIPATION - -
GRID DISSIPATION - - -

otherwise specified, | tube)
- 2500
400
-500
200
- 85
- - - - - - - 20

» Indicates change from sheet dated 3-15-50

(Effective 1-5-53) Copyright,

1953 by Eitel-McCullough, Inc. ,

MAX,
MAX,
MAX,
MAX,
MAX.
MAX,
MAX,

VOLTS
YOLTS
VOLTS
MA
WATTS
WATTS
WATTS

VOLTS
VOLTS
VOLTS
MA
WATTS
WATTS
WATTS

TYPICAL OPERATION (Frequencies below 120 Mc.)

D-C Plate Yoltage - . . - - 2000 2500 3000 volts
D-C Screen Voltage - - - i50 350 350 volts
D-C Grid Voltage = « - <+ o« - -100  -150  -150  wvolts
D-C Plate Current - - - 200 200 167 ma
D-C Screen Current - - 50 40 30 ma
D-C Grid Current - - - 12 12 ? ma
Screen Dissipation . - 18 14 10.5 watts
Grid Dissipation 1.6 2 1.2 watts
Peak R-F Grid Input Volrnge (upprcx ) - 230 320 280 volts
Driving Power (approx.)? 2.8 3.8 2.5 watts
Plate Power Input 400 500 500 watts
Plate Dissipation - 125 125 125 watts
Plate Power Output - - - 275 375 75 watts
TYPICAL OPERATION (Frequencies below 120 Mc.)

D-C Plate Yoltage - - - 2000 2500 volts
D-C Screen Voitage - - 350 350 volts
0-C Grid Yoltage : a : -220 -210 volts
D-C Plate Current - - - - - - . 150 152 mo
D-C Screen Current - . - - - - - 33 30 mo
D-C Grid Current - . - - - 10 ? ma
Screen Dissipation - - - - . - 11.5 10.5 watts
Grid Dissipation - 1.6 1.4 watls
Peck A-F Screen Volruge IUO% Modu\uhon 210 210 volts
Peak R-F Grid Input Voltage (approx.) - 75 360 volts
Driving Power (opprox.)?- - - 3.8 3.3 watts
Plate Power Input - - 300 380 waltts
Plote Dissipation - - - - - - - 75 80 watts
Plate Power Output - - 225 300 walts

_ 1 Above 120
See page 4.

Mec. the maximum plate voltage

rating depends upon frequency



AUDIO-FREQUENCY POWER AMPLIFIER
AND MODULATOR
Class-ABi. ™

MAXIMUM RATINGS

D-C PLATE YOLTAGE - - - L T - - 3000 MAX. YOLTS

D-C SCREEN ¥OLTAGE - - - - - - - - 600 MAX. VOLTS
MAX-SIGMAL 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-AB3.

MAXIMUM RATINGS

D-C PLATE VOLTAGE - - - - - - - - - 3000 MAX. YOLTS

D-C SCREEN ¥YOLTAGE » - - - - - - - - 400 MAX YOLTS
MAX-SIGMAL D-C PLATE CURRENT, PER TUBE - - . . 225 MAX MA
PLATE DISSIPATION, PER TUBE - . « .~ « - - 125 MAX, WATTS

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

14p21)

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

D-C Plate Voltoge - - - - 1500 2000 2500 voits
D-C Sereen Voltage - - - - &00 600 400 volis
D-C Grid Valtuga? - - . - =90 -4 -4 volts
Zera-Signal D-C Plate Curren! - - 40 50 50 ma
Max-Signal D-C Plate Current - - 222 240 232 ma
Lero-Signal D-C Screen Current - - =10 -0.5 -0.3 ma
Max-Signal D-C Screen Current - B 17 &.4 8.5 mo
Effective Load, Plate-to-Plate - - -10,200 13,400 20,300 ohms
Peak, A-F Grid Input Voltage (per iube) 20 o4 26 volts
Drmng Power - - ¢} 0 0 watt
Max-Signal Piate Dlsslpqhon [per iube) 87.5 125 125 waits
Max-Bignol Plate Power Qutput - - 1358 230 330 watts
Total Harmonic Distartion P - 5 2 2.6 per ct

TYPICAL OPERATIOM {Sinuscidal wave, two tubes unless otherwise specified}
D-C Plate Yoltage - - - 1500 2000 2500 volts

D-C Screen Voltage - - - - - 350 350 350 volts
D-C Grid Voltage - - - - - -41 -435 —43 volts
Zera-Signal D-C Plate Curreni - - - 87 72 23 ma
Max~Signal D-C Picte Current - - - 400 300 2460 ma
Zero-Signal D-C Screen Current - - - 0 o] Q mat
Max-Signal D-C Screen Current - - - 34 5 é ma
Effective Load, Plate-to-Plate - - - - 7200 13,600 22,200 at
Peak A-F Grid Input Voltage (per tube) - 141 105 89
Max-Signal Avg. Driving Power [approx.) -« 2.5 1.4

Mex-Signal Peak Driving Power - - - 5.2 3.1 i
Max:Signal Plate Dissipation {per tube] - tas 125 watts
Max-Signal Plate Power Qutput - - 350 .3 watts
Total Harmonic Distortion - 1 2.2 per ct

2 The effective arid circuit resistarc. ¢ 2ach wbe must not exceed 250,000 ohms.
3 Driving power increases above :. See page 4.

IFIT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFEREMT FROM THGSE GIVEN UNDER “TYPICAL OPERATION," FOSSIBLY EXCEEDIMG 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 down or base up,
The socket must ke constructed so as fo allow an unimpeded flow of air through
the hales in the base of the fube and must alse 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 above requirements are met by the
E. F. Johnson Co. sackef No. 122-275, the National Co. socket No. HX-IOO
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.

IRIE

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

Cooling~Adequate cooling must be provided for the seals and
envelope of the 4-125A, In ¢ontinuous-service applications, the
temperature of the plate seal, as measured on the top of the
plate cap, should not exceed 170° €. A relofively slow movement of
air past the hube is sufficient to prevent seal temperatures in excess of maxi-
mum at frequencies below 30 Mc. At frequencies above 30 Mce., radio-fre-
quency losses in the leads and envelope contribute to seal and envelope
heating, ‘and specicl attention should be given fo cooling, A small fan or
centrifegal blower directed foward the upper portion of the envelope will
vsually provide sufficient circulation for cosling at frequencies above 30 Mc,,
however,

P Indicates change fram sheet dated 3.15-50

Page Two

In intermitteni-service applications where the “on” fime does not exceed
o fotal of five minutes in any ten-minute period, plate seal temperatures as
high as 220° C. are permissible, When fhe ambient temperature does not
excead 30° C. it will not ordinarily be necessary to provide forced cooling
10 hold the temperature below this maximum atf frequencies below 30 Mc,
provided that a heat-dissipating plate connector is used, and the tube is so
lecated that normel circulation of air past the envelope is not impeded.

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

ELECTRICAL

Filament Voltage—For maximum tube life the filument voltage, as meas-
vred direcily at the filument pins, should be the rated valve-of 5.0 valts,

Unavoidable variations in filament voltage musf be kept within the rcmge from
4.75 to 5.25 volts.

Bias Voltage—D-c blas voltage for the 4-125A should not exceed 500
volts. If grid-leak bias is used, suitable protective means must be provided
ta prevent excessive plate or screen dissipation in the event of loss of excitation.

Screen Yoltage—The d-c screen voltage for the 4-125A should not exceed
400 volis, except for class-AB| auvdio operation.

Plate Voltage—The plate-supply voltuge for the 4.125A shauld not exceed
3000 volis for frequencies below 120 Mc. The maximum permissible plate
veltage is less than 3000 volts above 120 Mc., as shown by the graph on
page 4,

Grid Dissipation—Grid dissipation for the 4-125A shauld not be allowed
to exceed five watts. Grid dissipation may be calcvioted from the following
expression:
Py =ecmple
where Pg=Grid dissipation,
ecmp =Peak positive grid voltage, and

le=D-c grid current.

ecmp may be measured by means of u svitable peak voltmeter connected
between filament and grid4.

Screen Dissipotion—The power dissipated by the screen of the 4-125A
must not exceed 20 watts. Screen dissipation is kikely to rise fo excessive values
when the plate voliage, bias voltage or plate load are removed with filament
and screen voltages applied. Suitable protective means must be provided to
Jimit screen dissipation to 20 watts in the event of circuit failure.

4 For suitable peak v.t.v.m. circuits see, for instance, “““acuum Tube Ratings,”’ Eimac
News, January, 1945, This article is availsble in reprint form on request.

- e



1
n-'.‘.‘
.

4
!

4-125A

[4D21)

Plate Dissipation-—Under normal operating conditions, the plafe dissipa-
tion of the 4-125A should not be allowed to exceed 125 watis in unmedulated
applicatiens,

In high-level-modulated omplifier applications, the maximum cllfowable
carrier-condition plate dissipation is 85 watts, The plate dissipation will rise
to 125 watls under 100%, sinusoidal modulation,

Plate dissipation in excess of the maximum roting is permissible for short
periods of lime, 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 nevtralization up io
about 30 Mc. if reasonable precautions are taken to prevent coupling between
input and output circuits external fo the tube, A grounded metallic plate on
which the socket may be mounted as shown in the mounting diagram on page
iwo provides on effective isolating shield between grid and plate circuits. In
single-ended circuits, plate, grid, filament and screen by-pass capacitors
should be returned throvgh the shortest possible leads to o common chossis
poini. In push-pull applications the filament and screen terminals of each tube
should be by-passed io a common chassis point by the shartest possible leads,
ond shorf, heavy leads should be used to interconnect the screens and fila-
ments of the two tubes, Care should be taken to prevent leakage of rodio-
frequency energy io leuads entering the amplifier, to prevent grid-plate
coupling between these leads external to the amplifier.

Where shielding is adequate, the feed-buck at frequencies above 100
M. is due principally to screen-tead-inductance effects, and it becomes neces-
sary io introduce in-phase volicge from the plate circuit into the grid circuit.
This can ke done by adding capacitance between plate and grid external
te the fube. Crdinarily, a smafl metal tab approximately J4-inch square con-
nected to the grid terminal and locofed odjaocent to the envelope opposite
the plate will suffice for neuiralizafion. Means shauld be provided for odjust-
ing the spacing between the neutralizing capacitor plate and the envelope,
but care must be taken to prevent the neutrolizing plate from touching the
envelope. An alternative neutralization scheme is illusirated in the diagram
below. In this circuit feed-back is eliminated by series-tuning the screen jo
ground with o 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 capaciter to
ground should he mude as shorf as possible. All conneclions to the screen
termincls should be made to the center of the strap between the terminals,
in order to equalize the current in the two screen leads and prevent over-
heating one of them. The valve for C given under the diagram presupposes
the use of the shoriest possible leads,

At frequencies below 100 Me. ordinary neuiralizaiion 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 volioge, are shown an page 4. The pawer
ouvtput shown is the actual plate power delivered by the tube; the power
delivered ic the locd will depend upon the efficiency of the plate fank 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 fo cllow 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 Mec.

Conventional capacitance-shortened guarter-wave linear grid tank circuits

having a calculoted Zg of 160 ohms or Jess may be used with the 4-T250A
up to 175 Mc. Above 175 Mc. linear grid tank circuits emplaying a “capaciter'’-
type shorting bar, as illustroied in the diagram below, may be used. The
capacitor, C1, may consist of two silver-plated brass plates one inch square
with a piece of .010-inch mica or polystyrene as insulation.

Cluss-£ AM Telephony—The v-f circuit considerations discussed above
under Class-C Telegraphy or FM Telephony also apply to amplitude-modu-
lated cperation of the 4-125A. When ihe 4-125A is used as a class-C high-
level-modulated amplifier, modulation shovld be applied to bath plate and
sereen, Modulation voltage for the screen may be obtained from o separata
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 cudio-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 variations in screen current which resuli from
variations in plate voltage os the plote is modulated avtomatically give the
required screen modulaiion, 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 o moximum current rating of two or three times the
operoting d-c sereen current, To prevent phase shift between the screen and
plate modulation veltages at high oudio frequencies, the screen by-pass
capacitor should be no lurger 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 designad to deliver the peak screen
modulation voltage given in the typical operating data on page 1,

For high-level modulated service, the use of particl grid-ledk bias is recom-
mended. Any by-pass capacitors placed across the grid-leck resistance should
have a reaciance at the highest modulation frequency equal to ot least twice
the grid-leak resistance.

Class-AB| and Class«AB2 Audio—Two 4-125A's may be used in a push-
pull circuit to give relatively high oudio output power at low distortion. Maxi-
mum ratings ond typical operating conditions for closs-AB| and class-AB2
audic operation are given in the tabulated data.

When type 4-125A tubes are used as class-AB1 or class-AB2 audio ampli-
fiers at 1500 plate volts, under the conditions given under “Typical Jpeis-
tion," the screen voltage must be obtained from o source having reasonably
good regulation, to prevent variations in screen voltage from zero-signal to
maximum-signal conditions. The use of voltage regulator tukes in a standard
circwit will provide adequate regulation. The variafion in screen current at
plate voltages of 2000 and obave is low enough so that any screen power
supply having a narmel order of regulation will serve. The driver plate supply
mokes a convenient source of screen voliage under these conditions.

Grid bias voltage for closs-AB2 service may bé obtained from batteries
or from a small fixed-bius sepply. When a bias supply is used, the d-c
resistance of the bias source should not exceed 250 ohms, Under claoss-AB:
conditions the effective grid-cireuii resistance for each tube should not exceed
250,000 ohms.

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

The power output figures given in the tabulated data refer to the total
power output from the amplifier tubes. The useful power cutput will he from
5 to 15 per cent less than the figures shown, due to losses in the output
fransformer.
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Screen-furing nevtralization circuit for use above 100 Me,
C is a small split-stator capacitor.

640,000

Clupfd) =
He  (Mc.)

, OPPIOX.

Typical circuit arrangement useful for frequencies above.
175 Me.
11 —3%" dia. copper spaced,
1% center-to-cenfer, 6” long.
Lo—T" dia. brass, silver plated,
spaced 1147 center-to-center,

14" long.
Poage Three

C1—3ee above.
Ca—NMeutralizing capaciior.
C3—.001ufd.
C4—100uufd.
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COMPONENTS FOR TYPICAL CIRCUITS

+005 zl
‘] r’sso—.OIO DIA. 64:WN' {Diagrams, Page 5)
- } T Lp1-Cp1—Tenk circuit appropriate for operating frequency; Q=12.
I Capacitor plate spacing=,200".
- ! Lp2-Cp2—Tank circuit appropriate for operaling frequency; @ =12,
l PLATE ! Capacitor plate spacing =,2007,
i Lpa-Cp3—Tank circuit appropriote for operafing frequency; @ =12,
25 AK.DIA Capacitor plate spacing=.375",
a8 A J Lp4-Cpa—Tank circvit appropriote for operating frequency; @=12.
i " Capacitor plate spacing=-.375”.
5Lt L Lg1-Cg1—Tuned circuit appropriate for operating frequency.
! g4 Lg2-Cg7—Tuned circuvit approptiate for eperating frequency.
| l Cy—002pfd,, S00-v. mica
: Co—.002-uid., 5000y, mica
1 ‘ C3~—.001.gufd., 2500-v. mica
to O Q) Q01 i Cy4—16-ufd., 450-v. electrolytic
T 1 I C5—10-pufd,, 25-v. elecirolytic
UU . ! 3 nom, | R1—7000 chms, 5 watts
Uu 4 t Rz—70,000 chms, 100 watts
%i I R3—3500 ohms, 5 watts
3 MIN. R4—35,000 ohms, 200 watts
2= MAX.DIA. 4 ’
FMA R5—-560 ohms, 1 watt
Rg—25,000 ohms, 2 wafts
R7—1500 ohms, 5 watts
DiA.PC. RFC|~2.5~-mhy., 125-ma. r-f choke
RFC2— 1-mhy., 500-ma, r-f choke
Ti—10-watt driver transformer; ratio pri. to ¥2 sec. approx. 2:1.
To—200-watt modulation transformer; ratio pri. to sec. approx. 1:1;
pri. impadance=16,200 ohms, sec. impedance =16,500 chms.
5 PINS Ta~5-watt driver transformer; ratio pri. to ¥2 sec. opprox. 1.1:1.
188 =003 DIA. T4—400-watr modulation transformer; rafio pri. 1o sec.'approx. 2.7:1;
pri, impedance = 22,200 chms, sec. impedance = 8300 ohms.
4000 r; I _l
CLASS-C TELEGRAPHY
3000 ; —
@ 2500 CLASS-C TELEPHONY \
i
g EIMAG 4-125A \
> 2000
MAXIMUM RATED PLATE VOLTAGE N
YERSUS FREQUENCY \
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W
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=
o
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s
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o L L \
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OUTPUT QUIFPUT
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RAFCa Crz gRFca
IL A
LT iy el
Re r
M H
-T-Cz
4-125A 4-125A Tca  giasa
= y = r.: 1 ___A\( Y |1=
i | l 3 o _ :
I | l Cil 3¢, = |
SHIELD \( SHIELD|
x 4 b
: Ler ] DAy ok, I[
RFC1 | I
| | I " ot 1
| et | mrer | I RECq . 1 LAy cse I
L T | | arcy | V2 4 |
£ | ] £ 000 I
?_} (_T B l Loz I
| Let < : | = ]
| : VB oo o
[ PN --d
g —J7 (E Q s} o] (L
Ecca Er Ecct | Po Ees ] Ecct Ece2 Fo EF Esn
D.C. SCREEN VOLTS| FILAMENT VOLTS | D.C. GRID VOLTS | GAIVING POWER | D.C. FLATE YOLTS 5.CGRID VOLYS _| D/ SCREEN YOLTS | _DRIVING POWER | FILAMENY VOLTS | D.C PLATE VOLTS
350V, 40 MA, 50V, =150V, 12MA, | 3.8 WATTS 2500V, 200 MA. 150 V. 24MA. 350V, 80 MA 1.6 WATTS 5.0V 2500 v, £00 MA.
350 vy 30 MA. 5.0 V. TI80V, DMA, | 2.5 WATTS | 3000V. 187 MA, ~i50V. 16MA,_| 350V, 60 MA, 5.0 WAT TS 53V 3600 v., 335 MA,

Typical radio-frequency power amplifier circuit, Class-C Typical radio-freqdency power amplifier circuit, Class-C
telegraphy, 500 watts input. telegraphy, 1000 watts input.
-
TPyt Loemt
-Ps L
Cey RFC .
(GO
4-125A
< v | = -4 i T+
I | = ! ;
| 1
] 1 T I
! ! 152 A, 1 3) Ca ! 300 MA
SNIELD: : sriELDl )\é{ X :
I | I
a1 l | ‘v’ | R s
i %’ : ' c
1 1 |
i | : !
1 L& | J
1 | I i
[ a =Ra )
F?,f IOHA,
Ta
Ci5= FRr Lcs a-1254 L.
| i T
3 X — 8.
o0 o - o o] o}e) o] o] [s] o0 Q
5v a0y +200v =25+ MHv.BA T 4100V +2IDOV. FROM 3V, 134 =i0ow PRI —aav EREL 1350V, 42500 v
&3A g A B0 MA 200 M, 182 MA DRIVEA IAMA  DRILFR ADMA, A20MA.
A MAX. A IWATTS B HATTS mX MAX

Typical high-level-madulated r-f amplifier circuit, with modulator
and driver stages, 380 waits plate input.

Typicol high-level-modulated r-f amplifier eircuit, with modulator
and driver stages, 750 wotts plate input.

SEE PRECEDING PAGE FOR

LIST OF COMPONENTS
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RADIAL-BEAM
I N C. POWER TETRODE
®
‘NO, CALIFORNIA MODULATOR
OSCILLATOR
AMPLIFIER
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
VYoltage - - - - - - - = - - - - - 5.0 volts
Current - - - - - - - - - - - - 14.5 amperes
Grid-Screen Amplification Factor (Average) - - - - - - - - - 5.1
Direct Interelectrode Capacitances Average)
Grid-Plate - - - - - “ 2 - - - - - - 0.12 pL,u.H
Input - - - . - - - - B - - - - 12.7 ppfd
Output - - - - - . - - < . .- - 4.5 putd
Transconductance (lu=100 ma., E,=2500V., E.,=500V.) - - - - - 4000 pmhos
Frequency for Maximum Ratings - - - - - - - - - - - 75 Me.
MECHANICAL
Base = z a 2 g 2 " “ = = < - 5.pin metal shell
Recommended Sockef - - - - - - - E. F Johnson Co. socket No. 122-275,
MNational Co. No. HX-100, or equivalent.
Basing - - - “ “ - . * = < = = & = - See drawing
Mounting Position - - - . . . . . . . Vertical, base down or up
Cooling - - - - - - . - . . a a Radiation and forced air
Recommended Heat Dissipating Plate Connector - - 5 - - - - - - - . . - - - Eimac HR-6
Maximum Overall Dimensions:
Length . . - - . . " - - & - - . . - - - - - - - 6.38 inches
Diameter - - e E i S & 2 = s = : 3 - - - - - - - - 3.56 inches
Net Weight - - - - - - - - - - - - - - = - - - - - - - 8.0 ocunces

Shipping Weight (Average] - - - - . . - - - - - - - - - - - - - 2.0 pounds

Nufe Typical operation data are based on conditions of adm!hnq to a speclhed 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 ?houqh 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- ad|usfab|e

RAD’O_FREQUENCY POWER AMPLIFIER 'lI;Y(!;ICP.IAL O\P;EﬁATION (Frequencies below 75 ’:;D] - e
AND OSCILLATOR -G Plate: Yoltage. = e e 2 0 0 volts
G D-C Screen Voltage - - - - - 500 500 500 Its
Class-C FM or Telegraphy (Key-down conditions, | tube) D-C Grid Voltage o B s o SIEE el S37E :2“5
MAXIMUM RATINGS D-C Plate Current - - - - - 300 345 312 ma
D-C PLATE VOLTAGE' - . . 4000 MAX. YOLTS ey - L B RE
2 r urren - - - - - E ma
D-C SCREEN VOLTAGE = = b 600 MAX. VOLTS Screen Dissipation - - - - - 30 30 225 watts
D-C GRID YOLTAGE - - - - —500 MAX. YOLTS Grid Dissipation = 4 0.35 0.8 0.46 watts
D-C PLATE CURRENT - 2 ~ . 350 MAX. MA Peak R-F Grid Input VoHaqe (approxl 220 265 303 volts
PLATE DISSIPATION - . - . 250 MAX. WATTS iomg R bl s Ul = Y 2 b
SCRE s % Plate Power Input - - - - - 750 1035 1250 watts
EN DISSIPATION = m s 35 MAX. WATTS Plate Dissipation - - - - . . 175 235 250 waths
GRID DISSIPATION - “ % z 10 MAX. WATTS Plate Power Output - - - - . 575 800 1000 watts
PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION (Frequencies below 75 Mc.)
AMPLIFIER D-C Plate Yoltage - - - - - - - 2500 3000 volts
Class-C Telephony D-C Screen Voltage - - - - - = 400 400 volts
. e . g D-C Grid Yoitage - - - - - - - —200 —310 wvolts
[Carrier conditions unless otherwise specified, | tube) BiC BB = - % e e 200 25 ma
MAXIMUM RATINGS D-C Screen Current 4 = . - - 30 0 ma
1 D-C Grid Current - - - 9 9 ma
D-C PLATE VOLTAGE - - - 3200 MAX. YOLTS Bl ik Boraen Volraqe (IOO% modulahen] N 350 30 valic
D-C SCREEN VOLTAGE - - - 600 MAX. YVOLTS Screen Dissipation - - . 12 12 watls
D-C GRID YOLTAGE - - - - —500 MAX. VOLTS Grid Dissipation . - - 1.8 2.7 watts
D-C PLATE CURRENT - " - < 275 MAX. MA Peak R-F Grid Input Volhaqe [approx) - - 255 365 volts
PLATE DISSIPATION ) “ ) ) 165 MAX. WATTS g[rn:m: Powe!r (a+ppro:() - - - :5.02 :7.: wa;:s
ate Fower Inpu - = . - - - - walls
SCREEN DISSIPATION - - - 35 MAX. WATTS Plate Dissipation 5 g . y 5 g ” 126 185 watts
GRID DISSIPATION - - - - 10 MAX. WATTS Plate Power Output « = = = = = 375 510 watts
'‘Above 75 Mc. the maximum plate voltage rating depends upon freguency
See page four.
(Effective 8-15-52) Copyright 1952 by Eitel-McCullough, Inc, *Driving power increases above 40 Mec, See page four



AUDIO-FREQUENCY POWER AMPLIFIER

AND MODULATOR—CILASS AB

MAXIMUM RATINGS (PER TUBE}
D-C PLATE VOLTAGE - - - . - .
D-C SCREEN VOLTAGE - - . - -
MAX-SIGNAL D-C PLATE CURRENT - - -

PLATE DISSIPATION - - - - - -
SCREEN DISSIPATION “ - e ..
SRID DISSIPATION - - - - - -

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

D-C Plate Yoltage - - - 500 2000 2500 3000 volts
D-C Screen Yoltaga - - -~ 500 800 600 £00 volis
D.C Grid Yoltage 1.2 - - - —95 —|04 —|I0 —Ill& volts
Zero-Signal D-C Plate Current - 120 1[0 120 120 ma
Max-Signal D.C Plate Current - 400 405 430 417 ma
Zero-Signal D-C Screen Current - —04 —03 =03 —02 ma
Max-Signal D-C Screen Current - 23 n 13 0.5 ma
Effactiva Load, Plate-ta-Plate -  £250 9170 11,400 15000 ohms
Peak A-F Grld Input Voltage

{per fube} - + - -~ 64 88 90 93 volts
Driving Power - - - - 0 a 0 0 wahs
Max-Signal Plate Dissipation

{per tube) - - - - 145 175 25 25f) watts
Max-Signal Plate Power Output - 310 450 825 750 watts
Total Harmenic Distortion - - 4 25 2 2.5 per cent

tAdjust for stated zero-signal plate current.
2The effective grid-circuit resisfance must not exceed 250,000 ohms,

{sp22}

- - - - - - - 4000 MAX, YOLTS
600 MAX, YOLTS
350 MAX, MA
250 MAX, WATTS
35 MAX. WATTS
d - - - - - - 10 MAX, WATTS

TYPICAL OPERATION CLASS AB,
{Sinusoidal wave, wo fubes unless otharwise specified)

D-C Plate Yoltage - - - 1500 2000 2500 3000 volts
D-C Screan Yoltage - - - o 300 300 300 voks
D-C Grid Voltager - - - =48 —48 —BI =53 volis
Zero-Signal D-C Plate Current - 100 120 120 125 ma
Max-Signal D-C Plate Current - 485 510 E00 473 ma
Zero-Signal D-C Screen Current - 0 0 0 0 ma
Max-5ignal 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

]
L]
1
]
)
1
]

[l
1
1
]
:
[
1

(per tube) - - - - L3 99 100 99 volts
Max-gignal Avg. Driving Power

{approx.} - - - - 2.1 2.3 22 [.9 watts
Max-Signal Peak Driving Power - 47 55 48 4.6 watts

Max-Signal Plate Dissipation

{per tube) 150 185 205 190 watls

- Max.Signal Plate Power Output - 428 450 840 1040 watks

Total Harmonic Distortion - - 3 4 4 4,5 per cent

IE 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 SERYICE, WRITE EITEL-McCULLOUGH, INC,, FOR INFORMATION AND RECOMMENDATIONS,

APPLICATION

Mechanical

)Monnfing——The 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 1o allow free circulation of air in the
manner shown in the mounting diagram belew, The metal fube-
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 Ne, MX-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
savere vibration and shock.

0

2l
!

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

} indicates change from sheet dated 7-1-51
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Cooling—Adequate cooling must be provided for the seals and
envelope of the 4-2B0A. 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 freguencies above 30
Me., radio-frequency losses in the leads and envelope contribute
to seal and envelope heating and special attention should be
given to bulb and plate seal cooling. A small fan or centrifugal
blower directed 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
conveniant method of mounting and cocling the 4-250A at YHF,
should the user desire to use it, Full information is available on
the 4-400A dafa 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 fen-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 fube is so located that nermal circu-
lation of air past the envelope is not impeded,

Electrical

) Filament Voltage—For maximum fube 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 VYoltage—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:
Ps=3emplc
where P;=Grid dissipation
&cmp=Peak positive grid voltage_ and
le=D-c grid current.

eemp May be measured by means of a suitable peak voltmeter
connected between filament and grid®.

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

Sereen 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 plafe voltage, bias voltage or
plate load s remaved with filament and screen voltages applied.
Sultable protective means must be provided to limH screen
dissipation to 35 watts in the event of circuit failure.

Plate Voltage —The plate-supply voltage for the 4-250A should
not exceed 4000 volts for frequencies below 75 Mec. Above 75
Me., 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 pericds 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 neufralization 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 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 inter-
connect the screens and filaments of the two fubes. Care should
be taken to prevent leakage of radio-frequency energy to leads

1 4-2%0A
Jo001 =
RFC m.5.LH i
#0010 RFC
! r Q90 0
-Ec EF RFC68LH 4 Ecp +EsB
L0001 I ———
‘L 42504

Screen-tuning neutralization cireuit for use above 45 Mc.
C — Approximately 100uufd. per section, maximum.
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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 cireuit into the grid circuit. This can be done by
adding capacitance betwesn plate and grid external o the tube.
Ordinartly, a small metal tab approximately ¥-inch square con-
nezted to the grid terminal and located adjacent o 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 [ead,
and the isads from the screen terminal to the capacitor, C, and
from the capacitor fo 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 cutput
shown 1s 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 Me.

Class-C AM Telepheny _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 s used
as a class-C plate-modulated amplifier, modulation should be
applied to both plate and screen. Modulation voltage for the
sereen 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 sither the series-
resistor or the audio-reactor method, the audie-frequency varia-
Hons in sereen current which result from the variations in plate
voltage as the plate is modulated automatically give the required
screen modulation. Whare a reacfor is used, it should have a
rated inductance of not less than 10 henries divided by the
number of tubes in the moduiated amplifier and a maximum
current rating of twe or three iimes the operating d-c screen
current. To prevent phase shift between the screen and plate
modulation voltages at high audic frequencies, the sereen 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 qrid-
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 cutput power at
low distortion. Maximum ratings and typical operating conditions
for class-AB, and class-AB: audie 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 o 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 ba cbtained from
batteries or from a smail 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.

* Fer suitable peak v.tw.m. circuits see, for instance, ''Yacuum Tube
Ratings,'" Eimac News, January, 1945, This article is available in reprint
ferm on requesh.
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The peak driving power figures given in the
class-AB; tabulated data are included to make +.008
21 e, | ’—Jso_mo DIA.
possible, an accurate determination of the required i PLAT
driver output power, The driver amplifier must be 7

capable of supplying the peak driving power with-
out distortion. The driver stage should, therefore, .
be capable of providing an undistarted average

output equal to half the peak driving power re-

) I
quirement. A small amount of additional driver 3% il
output should be provided to allow for losses in the l
coupling transformer.
iwx Y00 © 00

In some cases the maximum-signal plate dissipa-

tion shown under “Typical Operation" is less than 2
the maximum rated plate dissipation of the 4-250A.

In these cases, the plate dissipation reaches a

maximum value, equal to the maximum rating, af a

!

1; DiA. PG

. . - . 4 DA RO |
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 |5 per cent loss than the figures shown,

due to lasses 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 rf amplifier circuit, with

modulator and driver stages, 1000 watts input,

SHIELD,
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J_l Rz
-k =
41254
c,::.' J)
o Q ‘g
[s] —_ +230aY. TR0 +. . L
Eun Srave B Qb = RRACIR TR e,

Typical high-level-madulated r-f amplifier circuit, with
modulator stage, 675 watts input.

COMPONENTS FOR TYPICAL CIRCUITS

Lot~ Gy — Tank cireuit appropriate for operating frequency;
Q =12, Capacitor plats spacing=.200",

Lz - Cpz — Tank circuit appropriate for operating frequency;
Q@ =12. Capacitor plate spacing=.200".

Lpa - Cpa — Tank circuit appropriate for operating frequency;
Q@ =12, Capacifor plate spacing=.375",

Lgi <Cuy — Tuned circuit appropriate for operating frequency.

Lgz -Cgz — Tuned circuit appropriate for operating frequency,

C, — .002-ufd. 500-v. mica

C: — 002-ufd. 5000-v mica

Ci — 001 -ufd., 2800-v, mica

C,—.i-ufd., 1000-v, paper

C; — .l-ufd, 600-v. paper

Cy— B-ufd. 600-v paper

C;— .03-ufd., 400-v. paper

C; — . l-ufd., 1000-v. paper

Cy — .25-ufd., 1000-v. paper

R, — 86,700 ohms, adjustable 100,000 chms, 100 wats

R: — 250,000 ohms, I watt

Ri— 15,000 ohms, 6 watts

Rs— 25,000 chms, 2 wats

Ra — 2,500 ohms, b watis

Rr— 35,000 ohms, {60 wat's

R, — 250,000 ohms, Y5 waft

Ry — 200,000 chms, 2 watts

R — 500 ohms, ' watt

Ry — I megohm, Y52 watt

Ry~ §00,000 ohms, | watt

Rys — 200,000 ohms, /3 watt

R — 10,000 ohms, 15 watt

Ris— 50 ohms, 10 watts

Rin — 100,000 chms, 100 watts

RFC, — 2.5-mhy., 125-ma, r-f choke

RFC; — [-mhy., 500-ma. r-f choke

T, — 350-watt modulation transformer; ratio pri. to sec. approx.
1.5 : 1; pri. impadance 20,300 ohms, sec. impedance 13,300

chms.

Ty ~— &00-watt modulation transformer; ratio pri. to sec. approx.

1.8 : I; pri, impedance 1,400 chms, sec. impedance 6,250
ohms,
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4-400R

RADIAL-BEAM
POWER TETRODE

@
MODULATOR
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-powsr 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
Yoltage - - - - - - - - - - - - 5.0 volts
Gurrent - ) . . " a a = & 5 & - 145 amperes
Grid-Screen Amplification Factor (Average) - - - - - - . - . 5.1
Direct Interelectrode Capacitances (Average)
Grid-Plate - - - - - - - - - - - - 0.2 putd
Input = - - - . - - - - - - - . 12.5 putd
Output - - - - - . - - - - - e - 4T pudd
Transconductance (i,=100ma., E,=2500V., E.=500V.) - - - . 4,000 pmhos
Frequency for Maximum Ratings - - . - - - - - - - 110 Me.
MECHANICAL
Base - - - - - - s - s - - - - - See drawing
Basing - - . - - - - - - - - - - - See drawing
[ 3 Mounting Position - - : i = = s - - - Vertical, base down or up
Cooling - - - - - - - - s - - - Radiation and forced air
Recommended Heat Dissipating Plate Connector - - - - - - - - - - . - - Eimac HR-&
b Recommended Socket - 2 = - - - - - - - - - - - Eimac 4-400A Air-System Socket
Maximum Over-All Dimensions
Length - - - - - - - - - - - - - - - - - . - 6.38 inches
Diameter - - - - - - - - - - - - - - - - - - 3.56 inches
Net Waighf - - - - - - - - - - - - - - - - - - - - « 9 ounces
Shipping Weight - - - : - - - - - - - - - - - - - s . 2.5 pounds

If an Air-System Socket is used, mounted on a Vs inch deck, the overall dimensions of the system including chimney and
HR-6 Heat Dissipating Plate Connector are:

Length - ¥ = - = - - - - - - - - - - - - - 8.0 inches

- 5.5 inches

Diameter . & = " & 5 c . . . . _ - " -

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 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 AMPLIFIER AND OSCILLATOR
Class-C Telegraphy or FM Telephony

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

D-C PLATE VOLTAGE - - - - - - - - - - - - - 4000 MAX. YOLTS

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

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

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

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

GRID DISSIPATION - - - - - - . s E = - - . 10 MAX. WATTS
TYPICAL OPERATION (Frequencies below 75 Mc., one tube) TYPICAL OPERATION (110 Mc., two tubes)
D-C Plate Yoltage - - - - 2500 3000 4000 volts
gg éc(:ienv\'loltage - == s - 500 500 500 volts D-C Plate Voltage - - - - - . . 3500 4000 volts
i t - - - - - —200 — —220 vol
D-C p|:fe é’u,?:’,.i - 5 = . 2 550 23%2 350 n.?ﬂ" D-C Screen Voltage - - - - - - - 500 500 volts
D-C Screen Current - . . - - 44 46 40 a - =
D-C Grid Cu:':?nt 4 4 . 5 : 18 19 18 26 D-C &rid Voltage - = 5 & = : - —I70 170 volts
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 Voltage - - - 00 330 320 volts D-C Screen Current - - - . - - . M 3 ma
Driving Power* - - - - - - 5.4 6.1 5.8 tH: ) T o 5 & = E & -
Pists Power lhiul : - ; i ] s 1050 1460 ::": D-C Grid Current ) 20 20 ma
'l:!a'e Eissipai(i)cn - - - - - - 235 250 300 watts Driving Power (approx.) - - - - - 20 20 watts
late Power Output - - - - - 640 800 1100 watts
“Driving Power incrieases 66 Fraguency s increasedl. A 75 Me. tha Plate Power Qutput (approx.) - - - - 1300 1600 watts
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 1-30-53) Copyright 1953 by Eitel-McCullough, Inc.

adeguate air in the 4.400A Air-System Socket or equivalent. ’\ndicaies change from sheet dated 4-1-51.
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Class-C Telephony (Carrier conditions unless otherwise specified. One tube)

MAXIMU RATINGS

D-C PLATE YOLTAGE - - - 3200 MAX. VOLTS
D-C SCREEN VOLTAGE - - - 500 MAX, VOLTS
D-C GRID VOLTAGE - - - 500 MAX. YOLTS
D-C PLATE CURRENT - - - 275 MAX. MA

PLATE DISSIPATION - - - - 270 MAX. WATTS
SCREEN DISSIPATION - - - 35 MAX. WATTS
GRID DISSIPATION . - - - 19 MAX. WATTS

TYPICAL OPERATION {Frequencies below 75 Mc.)
D-C Plate Yoltage - - - - - 2000 2500 3000 volts
D-C Screen Voltage 5¢0 500 500 wvolts
D-C Grid Voltage —220 —220 —220 volts
D-C Plate Current 275 275 75 ma

Pl e
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D-C Screen Curreat ma
D-C Grid Current 12 12 12 ma
Screen Dissipation 15 14 13 watts
Grid Dissipation - 1.1 1.] 1.]  watts

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

- 350 150 350 wvolts
Peak R-F Grid Input Yoltage - -

250 290 290 volts

Ve
[
o
d
n
28]
n

Driving Power - - . 5 watls
Plate Power lnput - - - - 550 488 826 wats
Plate Dissipation - - - - - 170 178 195  wats

Plate Power Output - 380 510 630 watts

’ AUDIO FREQUENCY POWER AMPLIFIER
AND MODULATOR—CLASS AB
MAXIMUM RATINGS (PER TUBE)

D-C PLATE VOLTAGE - - - - -
D-C SCREEN VYOLTAGE - - -
MAX-SIGNAL D-C PLATE CURRENT - -
PLATE DISSIPATION - - -

SCREEN DISSIPATION - - - - -
SRID DISSIPATION - - - - - -

TYPICAL QOPERATION CLASS AB,
[Sinusoidal wave, two fubes unrless otherwise specified]

D-C Plate Voltage - - . . 2800 3000 3500 4600 volts
D-C Screen Voltage - - 750 750 750 750 volts
D.C Grid VYoltage (approx.)* —I[30 —137 —I45 —I50 volts
Zero-Signal D-C Plate Current 190 160 140 120 ma

Max-Signal D-C Plate Current 635 435 510 585 ma
Zero-Signal D-C Screen Current i 0 0 0 ma
Max-Signal D-C Screen Current 28 26 32 40 ma

Effective Load, Plate-ta-Plate 4B0G 8706 11,500 {4,500 ohms
Peak A-F Grid Input Voltaga

{per fube) - - 130 137 145 150 volts
Driving Power - e e A D 0 0 0 wats
Max-Signal Plate Dissipation

{per tube - 370 400 400 400 watts

Max-Signal Plate Power Output - 850 1110 1330 1540 watls

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

- - - - - - - 4000 MAX. YOLTS
- . - - - - - 800 MAX. YOLTS
- - - - - - - 350 MAX. MA.

- - - - - - - 400 MAX., WATTS
- - . - - - - 35 MAX, WATTS
- - - - - - - 10 MAX. WATTS

TYPICAL OPERATION CLASS AB,

[Sinusoidal wave, fwo tubes unless otherwisa spacified)

D-C Plate Voltage - - - - 2800 3000 3500 4000 wvolts
D-C Screen VYoltage - - - 00 ° 500 500 500 volts
D-C Grid Yoltage (approx.)* - —7 —80 —85 -—9%0  wvaolts
Zero-Signal D-C Plate Current - 190 140 140 120 ma
Max-Signal D-C Plate Current - 700 700 700 &3 ma
Zero-Signal D-C Screen Current - 1} (1] 0 0 ma
Max-5ighal D-C Screen Current -
Effective load, Plate-to-Plate -
Peak A-F Grid Input Yolfage

{per tube) -

50 40 38 32 ma
7206 9100 [0,800 14,000 ohms
. 133 140 145 140 volts

Max-Signal Peak Driving Power 8.6 9.0 10.2 7.0 watts
Max-Signal Nominal Driving Power 4.3 4.5 5.l 35 watts
Max-Signal Plate Dissipation

{per tube) - - - - 320 343 400 400  watts
Max-Signal Plate Power Output - ille 1375 1550 1750 watts

*Adijust for stated zero-signal plate current.

Pulse Service —Far information on Pulte Service Ratings, “Application Bulletin No. 3, Pulse Service Notes", will be furnished free on request.

IF 17 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 EHTEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS.

APPLICATION

> MECHANICAL

Mounting-—The 4-400A must be mounted vertically, base
up or base down. Thé socket must be constructed so as
to aliow 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 ahove 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 (.25 inches of water, as measured in
the socket at sea level, is required to provide 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.

3 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 Me., it is advisable to keep the bias voltage as low as
is practicable. {See Operation)

Sereen Voltage—The d-¢ screen voltage for the 4-4004
should 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
bé calculated from the following expression:
Pg=ecmp1c

where P; =Grid Dissipation

€omp=Peak positive grid to cathode voltage, and

I. =D-cgrid current

8emp may be measured by means of a suitable peak

voltmeter connected between filament and grid. (For
suitable peak wv.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 deseribed in
the August 1950 issue of CQ magazine in an article by
Warren B. Bruene on “How to Neutralize Your Single-
ended Tetrode Final”, e

At frequencies above 45 Mec. 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 Me. 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-
teana feeders should be arranged so as to preclude any
possibility of feedback into other circuits.

' Indicates change from sheet dated 4.1.51.

VHF Circuits-——A typical linear tank circuit for use with
the 4-400A in the 110 Mec. region consists of a “quarter-
wave length” plate tank and a “half-wave length’ grid
tank circuit. Precauiions 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 cirenit 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 parasitie
oscillation and harmonic regeneration.

VHF Operation—Above 50 Mec. 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 eircuit 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 79 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 tfransmission 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 freguencies, it is essential that all connec-
tions to the tube terminal surfaces be kept clean and
make positive, firm contact.
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4-1000R

gy r v RADIAL-BEAM
.i ' T F L A POWER TETRODE
EITEL-McCULLOUGH, INC. .
By 5 MODULATOR
SAN BRUNO, CALIFORNIA Seciit kron

AMPLIFIER

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 10 watts of peak driving power, two of
these tubes will deliver 3900 watts of output power.

With zero 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 % - = = - - - : N = g 2 - 7.5 volts
Current . z < . . . - - = - - - - 2| amperes
Grid-Screen Amplification Factor [Average) - - 8 3 - . B = 5 7
Direct Interelectrode Capacitances [Average)
Grid-Plate (without shielding, base grounded] - - - - - - 0.24 pufd
Input - < = = . - 5 5 = - - E - - 212 ppdd
Output - - - - - - - - - - - - - 7.6 ppfd
Transconductance (i,=300 ma,, E,=2500v., E.,=500v.) - & - & 2 - 10,000 wmhos
Highest Frequency for Maximum Ratings - - - - - - - - - - 110 Mc
MECHANICAL
Base - = % - . “ o = 5 - - - - 5-pin metal shell (see dwg.)
Basing - - " o = " i a - - - - - - See drawing
Recommended Socket - - - - - - - Eimac 4-1000A Air-System Socket
Mounting position - - - - . - - - - - Vertical, base down or up
Cooling - ks - o = = - = - - - - - Radiation and forced air
Recommended Heat Dissipating Connector:
Plate - = E 4 = ~ - - e - » - s - 3 5 % u s - Eimac HR-8
Maximum Over-all Dimensions:
Length - ~ - 3 = = = 5 = 5 e 3 = - = « - = - & 9.63 inches
Diameter N = = = = = & = 2 = > ’ = - . w . - - 5.25 inches
Net Weight (tube only) - - - - - - - - - - - - - - - - - - 1.5 pounds
Shipping Weight = = P& B o= - = - : : R A 2 = - 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 - - - - - - - - - - - - - - - - - - - 11.75 inches
Diameter - - - - - . - . - - - - - . - - - - s 7.5 inches

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 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 AMPLIFIER AND OSCILLATOR
Class-C Telegraphy or FM Telephony

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

D-C PLATE YOLTAGE - - - - - - - 2 = = 2) = 7 - 6000 MAX. YOLTS

D-C SCREEN VOLTAGE - - - - - . . - . . . . _ . |000 MAX VOLTS

D-C GRID VOLTAGE - - - - - 5 - - - - - - - —500 MAX. VOLTS

D-C PLATE CURRENT - - - . . . . . . . . . . 700 MAX. MA

PLATE DISSIPATION - - - - - - - - - - - - - - 1000 MAX. WATTS

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

GRID DISSIPATION - - - - - - = - - - - - - - 25 MAX. WATTS
TYPICAL OPERATION (Frequencies below 110 Mc., one tube) TYPICAL OPERATION (110 Mec., two tubes, push-pull)
D-C Plate VYoltage - - - - 3000 4000 5000 6000 volts D-C Plate Yoltage - - - - - 4000 5000 6000 volts
D-C Screen Yoltage - - - 500 500 500 500 volis D-C Screen VYoltage - = - = 450 500 500 volts
D-C Grid Voltage - - - . |50 —I50 —200 —200 vaolts D-C Grid Voltage - - - - - |50 —I80 —IB0  wolts
D-C Plate Current - - - 700 700 700 700 ma D-C Plate Current - - - - 1.15 1.25 1.25 amps
D-C Screen Current - - - - 144 137 147 140 ma D-C Screen Current - - - - = 280 240 250 ma
D-C Grid Current - - - - 38 39 45 42 ma D-C Grid Current - - - - 80 80 100 ma
Screen Dissipation - - - 73 49 3 70 watts Screen Dissipation (per tube) - - 63 50 63 * watts
Grid Dissipation - - - - 5 & 7 & watts Driving Power (approx.) - - - 350 400 400 watts
Peak R-F Grid Input Yoltage Plate Power Input - - . . . 4600 8250 7500  watts

(approx.) - - - - 290 290 355 350 wvolts Plate Dissipation (per tube) - = 650 850 00 watts

Driving Power (approx.)® - 1 12 16 15 watts Useful Power Output - - - - 3000 4200 5200 watis

Plate Power Input -
Plate Dissipation - - - &70 700 690 800 watts Th 1 = 3 - i o
hese 110 Mc. typical performance figures were obtained by direct
Plate Power Output £ - 1430 2100 2810 3400  watts measurement in operating equipment, The output power is useful power
"Apparent driving power requirements increase above 30 Mc. At 110 measured in a load circuit. The driving power is that taken by the
Mc. the driver should be capable of supplying 200 watts per tube fo tu 1d @ practical resonant circuit, In many cases with further refine
take care of feed-through, circuit losses, and radiation. " mproved fechinques, better performance might be obtained.

- 2100 2800 3500 4200 watis

[Effective 6-2-52) Copyright 19583 by Eitel-McCullough, lnc. )lndicares changes from sheet dated 11-15-50.



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

MAXIMUM RATINGS {Per tube to 110 Me.)

D-C PLATE YOLTAGE - -~ - . . - B0 MAX. YOLTS*
D-C SCREEN YOLTAGE - - - . . . 1000 MAX. YOLTS
P-C GRIP YOLTAGE = = = - - - —500 MAX. YOLTS
D-C PLATE CURRENT . . - . . . 600 MAX. MA.

PLATE DISSIPATION I T 570 MAX. WATTS
SCREEN DISSIPATION - - - - . - 75 MAX. WATTS
GRID DISSIPATHON e 25 MAX. WATTS

*5500 Mex. volts below 30 Mc.

“4-1000A

a1t
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s

TYPICAL OPERATION {Frequencies below 110 Mc., one tubs}
D-C Plate Yolfage - - - 2000 4000 5000 5500* volts
D-C Screan Voltage 500 500 500 0D wolts
D.C Grid Yoltaga —200 —=I00 =200 =200 wolis
D-C Plate Current - 400 &00 £00 00 ma
D-C Screen Current 145 132 139 105 ma

o w1
[ T ]
[ ]

D-C Grid Currept - 35 33 33 28 ma
Screen  Dissipation 72 &6 &5 52 watts
Grid Dissipation - - 5 4 4 3  watts

Peak A, F. Screen Yoltage
{100% modulation) -
Peak R-F Grid Input Yoltage

280 250 250 250 volts
340 335 335 325 volts

PR

Driving Power™™ 12 11 [} 9 wats
Plate Power lnput - - 1800 2400 3000 3360 watts
Plate Dissipation - - - - 410 490 540 670 watts

Plate Power Output” - - 1390 1910 2440 2630 watts

*EEQC volt operation may be vsed only below 30 Mc.

**Apparent driving power requirements increase above 30 Mc, At 11D
Mc. the driver should ke capable of supplying 200 watis per tube
to teke care of feed-through, circuit losses, and radiation.

AIUDIO FREQUENCY POWER AMPLIFIER AND MODULATOR

Class AB

MAXIMUM RATINGS (PER TUBE)
D-C PLATE YOLTAGE - - - - - -
D-C SCREEN VOLTAGE - - - - -
MAX.SIGNAL D-C PLATE CURREN - - -
PLATE DISSIPATION - - . - - -
SCREEN DISSIPATION - - - - - -

TYPICAL OPERATION

Class AB, (Sinusoidal wave, iwo tubes unless otherwise specified)
D-C Plate Yoltage - - - - - 4000 5000 4000 valts

D-C Sereen VYoltage - - - - 1000 1000 1000 volts
D-C Grid Voltage {approx.)* -« —lIE —I25 —I35 volts
Zero-Signal D-C Plate Current - - 300 240 200 ma
Max-Signal D-C Plate Current - - 1.05 1.00 95 amg
Zaro-Signal D-C Screen Current - - 0 0 0 ma
Max.Signal D.C Screen Current - - &0 60 &4 ma
Effactive Load, Plate-to-Plate - - 7000 10,000 14,000 ohms
Peak A-F ©rid Inpuf Yoltage (per tube) 115 125 135 volts

Driving Power - - - - - [1} [ 0 watts
Mazx-Signal Plate Dissipation {per tube) 30 950 930 watts

9
Max-Signal Plate Power Output - - 2340 3100 3840 watts
*Adjust to give stafed zera-signal plate current. The D-C resistance in

sehries with the control grid of each tube should not exceed 250,000
ohms.

- - - - - " - 6000 MAX. YOLTS
- - - - - - - 000 MAX, YOLTS
- - - - - “ - 700 MAX. MA

- - - - - - - 1000 MAX. WATTS
75 MAX. WATTS

TYPICAL OPERATION

Class AB, (Sinuscidal wave, two tubes unless ofherwise spacified)

D-C Plate VYoltage - - - - - 4000 E000 400D volts
D-C Screen Voltage - - - . 500 500 500 volts
D-C Grid VYoltage (approx,)* - - —80 —70 —75 volts
Zero-Signal D-C PFlate Current - - 300 200 150 ma
Max-Signal D-C Plate Current - - 1.20 L19 95 amp
Zaro-Signal D-C Screen Current - - 0 0 [ ma
Max-Signal D-C Screen Currend - - 95 90 65 ma
Effective Load, Plate-to-Plate - - 7000 11,000 15,000 ohms
Peak A-F Grid Inpuf Yoltage {per tube) 140 145 130 volts
Max-5ignal Peak Driving Power - - 1.0 1.0 9.4 watts
Max-Signal Mominal Driving Power

{approx.} - - - - - N 55 5.5 4.7 watts
Max-Signal Plate Dissipation (per tube} 00 850 900 watts
Max-Signal Plate Power Output - - 3000 3800 3900  watts

*Adjust fo give siated zerc-signal plate current.

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

Pulse Service —For injormation on Pulse Service Raiings, “Application Bullstin Na. 3, Pulse Service Notes”, will be furnished Free on request.

APPLICATION

MECHANICAL

Mounting—The 4-1000A must be mounted wvertically
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 fube. 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 provide

to maintain the base seal temperatures helow 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 Bocket and its accompanying chimney. This system
is designed to maintain the correct balance of cooling
air for the wvaricus parts of the tube. The minimum
quantity of air required by this system for maximum
power output at 110 Me, is 45 cfm at an inlet static
pressure of approximately 1.2 inches of water.

In the event thai 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

'Indicafes changes from sheet dated [1-15-50.
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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 volis.

Bias Voltage—The D-C bias voltage for the 4-1000A
should not exceed 500 volts. If grid-leak bhias 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 Mec., 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 volis. 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
Mo, the D-C plate-supply voltage should not exceed 5000
golts; however, below 30 Mc, 5500-volt operation may
e used.

Grid Dissipation—Grid dissipation for the 4-1000A should
not be allowed io exceed 25 watts, Grid dissipation may
be calculated from the following expression:
szecmplc
where: P;= Grid dissipation,
e:mp~ Peak postive grid to cathode voltage, and
Ic=D-¢ grid current,
eemp 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 voliage or plate load are removed with fila-
ment and screen voltages applied. Suitable protective
means must he provided te limit screen dissipation to
73 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 watis.

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
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
4-1000A. may be operated up to the 10 Mec. region with-
out neutralization. In the region hetween 10 Mec. and 30
Mec., 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 wufds 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 sirapped 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 4-10004A, 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 4-10004 in the 110 Mec. 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 Mec., 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., I 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
oceurs when an amplifier goes inte 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 vhi 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. Avaid 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_‘

}|ndicahzs changes from sheet dated I1-15-50.
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TENTATIVE DATA
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4W20,000R

EITE L- M CCULLOU G H, INC. RADIAL-BEAM

POWER TETRODE

" SAN BRUNO, CALIFORNIA

The Eimac 4W20000A is a high-power, water-cooled transmitting tetrode having a maximum
plate dissipation rating of 20 kilowatts. This tube will operate efficiently 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
cathode is a unipotential thoriated tungsten cylinder of rugged construction, heated by electron
bombardment.

GENERAL CHARACTERISTICS

ELECTRICAL
Cathode: Unipotential, thoriated tungsten. Heated by electron bombardment.
D-C Voltage (Approx.) - - . - 1600 volts
D-C Current (Approx.) - - - - 1.9 amperes
Filament: Thoriated Tungsten, Helical
Voltage - - - - - - - 10 volts
Current - - - - - - - 30 amperes
Maximum allowable starting current - - 50 amperes
Direct Interelectrode Capacitances (Average)
Grid-Plate - . - - - - - 0.5 upufd
Input - - - - - - - - 125 uufd
Output - - - 23 ppfd
Screen-Grid Amplification Fac+or {Averagel - - 5.5
Transconductance (l,—6.6 A., E;.—3.0 kV., Ez=1200 V.) 75,000 pmhos
MECHANICAL
Base - - - - - - - - E - - - - - Special, Concentric
Mounting Pesition - - - - - - - - - - Vertical, base down or up
Cooling - - - - - - - - - - - - - Water and Forced Air
Maximum Overall Dimensions
Length < . - - - - - - - - « = 152 inches
Diameter - - - - - . - - - - - - 5.0 inches
Net Weight P 4 2 - : s - B - - ® = - 7.6 pounds
Shipping Weight - - - - - - - - . 2 E s 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 YOLTAGE - - - 8 MAX. KY Baak Bonchrank Lavel
) ) ) ] MAX. ANP eak Synchronizing Leve
D-C PLATE CURRENT 15 y Load Impedance - - - - 400 ohms
PLATE DISSIPATION - . . . 20 MAX. KW Effective Length of Plate Lins - = Vs wave
SCREEN DISSIPATION - - - 200 MAX. WATTS D-C Plate Voltage - - - - n 5500 volts
GRID DISSIPATION . . - . 60 MAX. WATTS g-g Sécre:ang+zqev e f B % 2 lgog vo:h
ontro ri oltage - - - - —240 volts
D-C Plate Current - = - 7.1 amps
TYPICAL OPERATION D-C Screen Current [approx] - - - 500 ma
Class-C Telegraphy or FM Telephony (Per tube—220 Mc.) D-C Control Grid Current (approx.) - - 140 ma
Peak R-F Grid Input Voltage - - - 430 volts
D-C Plate VYoltage - . 5000 6000 7000 volts Driving Power (approx.) B - - - 1500 watts
D-C Screen Voltage - - 1200 1200 1200 volts Plate Power Input - - - - - - 39:0  kw
D-C Grid Voltage < - —1350 -370 — 400 volts Plate Dissipation - - - - - 165 kw
D-C Plate Current - - 3.6 3.6 3.4 amps Useful Plate Power Oufpuf - - - - 20.1  kw
D-C Screen Current Black ‘Leval
(approx.)* - - 167 167 167 ma
D6 Cid Cunent fapprasd) 50 50 50 e L Plam Coant - & A 5.3 amps
Peak R-F Input Voltage - 455 475 505 volts Peak R°,: rGO id l” LU"I?H {nppro:] - ) 50 s
Driving: Power: [appror® < 750 780 830 watts ops T e pU Setage > S ¢ - 330 volts
Screen Dissipation : 2 200 200 200 watts lemg ower (approx.) . ) 8 ) 875 watts
Plate Power Input - - 18 21.6 238 kw ate pyer |n_pu! ) B B ; - ) 292 kw
Plate Dissipation - - - 7.0 8.6 8.0 kw P"‘*? D;,“""‘*'“ St s s 180 kw
Useful Power Output - s 9.2 11.5 13.0 kw Useful Power Output ) d - N B 1.2 kw
These 216 Mc. typical performance figures were obtained by direct
measurement in test equipment. The output power is useful power
*The performance figures listed above are obtained by calculation frem measured in a load circuit. The driving power is that taken by the
the characteristic tube curves and confirmed by direct tests. The driving tube and a practical resonant grid circuit. These figures are subject
power and ocutput power allow for losses associated with practical to variation and in many cases, with further refinement and imprecved
resorant circuits techniques, better performance might be obtained.

(Effective 3-1-53) Copyright, 1953 by Eitel Mc-Cullough, Inc. TENTATIVE DATA ’ Indicates change from sheet dated 8-15-52
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Note: Typical operation data are based on conditions of adjusting to a sracificied plate current, maintaining fixed conditions of grid bias, screen
voltage, 1uppresser voltage and r-f grid voltage, 1t will be found that if this procedure is followed, there will be little variation in power
output betwaen tubes even though thers may be some variation in grid, screen and suppressor currenfs. Where grid bias is obtained principally
by means of a grid resistor, to control plate cerrent it is necassary fo make the resistor adjustable,

APPLICATION

Mounting—The 4W20,000A must be mounted
vertically. DBase-down or base-up mounting is
. 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 s, 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
arrangemient facilitates replacement of worn or
damaged contactors and tends to remove inci-
dental local heating from the vicinity of the tube
seals. 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: It must be kept in mind that the fila-
ment is at a potential of 1600 volis d-c with respect
to ground. The filament transformer and voltmeter
must be adequately insulated for this voltage.

Anode Cooling—I'he 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 I pound per square inch across
the water jacket, T'he 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 conmnection. 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
adeqguately spaced to allow approximately three-
quarters of the air to flow through the collet. A
cylindrical 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 130°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 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 SERYICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS.

’Indicutes change from sheet dated 8-15-52




WATER INPUT
COOQOLER UP
WATER LINES

20D GOPPER TUBING WITH +
S.AE. FLARE FITTING NUTS

WATER INPUT
COOLER DOWN

g
1 2[—'.".2;
' A 3
ANODE
4154 ] *
432 33 DA [ 3
SCREEN GRID
+ L
- =% * N*s
-—4% DIA. MAX—~ ¥
l— 2
) " 1541
l P2 S16-8
L b - 2941
v = ¥ 3 32-78
CONTROL GRID L et *,"‘;]J I:L* LLL l
. HEREAT 416
CATHODE S| gk |
FILAMENT e Lﬂ%i?
250+.010 DA T ¥
lOOO*OIOIl?m'“ =T 5 2
12 o, MAX: ()
+_1_ H 7
2 T35 DIA; t_ gi
4 - - \
25 DIA. MIN SEE NOTiE | GOOLING AIR
3 3 -3
T |
~—4g—33

ALL DIMENSIONS
IN INCGHES

4W20,0004

BOTTOM VIEW

’ Indicates change from sheet dated B.15-52

NOTE |.

GLASS DIAMETER LESS
THAN MINIMUM DIA. OF
CONTROL GRID CONTACT
SURFAGE,

# CONTACT AREA




01599-1¥-€ VSN ! pajulid

GRID VOLTAGE - VOLTS

+ 500 ; T * ]
| ™ saaseEEREsE
+400 T 1 ' ‘ t . 4
T 158 B s ] HIH + EIMAC 4W20000A
H w : HHHH 8 HT | CONSTANT CURRENT CHARACTERISTICS |
T ! a8 ‘ ] SCREEN VOLTAGE-1200VOLTS ||
I 1 an iSs 1
HIOCH 3 w EE Bl AT EE L PP TR PLATE CURRENT-AMPERES
=aE I & & 1 ERNEDE DN SCREEN GRID CURRENT-AMPERES | I
I =140, N CONTROL GRID CURRENT-AMPERES T
= —— 2.0 3.0 __ { T
= g8 11T E 1 T 11 : .
+200 11 55___7:-. auofﬂ ; SN 5 = 28.0
: = i : %“Sﬁ 3 i - %?ﬂgjioi“ - THT : : T ] 240
: wshuafest TIT1 1 1 05 1 1 20.0
+50 B mmmm: =+ * HH I
. ™ Ll = =8 8! LI : L mass 15 0.3 - ) : 16.0
I : : 0.2 : I ! I
{ i i ] 015 ! ! T %la‘o
4 HH ] ] | - . =1 8.0
1 '1 1 02 I i T ! - 1 : 6.0
: ~ f; - i (I ) ———— ! r|l 4.0 g_';
- 100 - 1 : == 20 R )
R et 1 ] o
§EiSssEs sl iiaa sssass =10
> ; Mﬁi == 05 §
T —— — T T T
=200 s== ' : - asae : === O >
I I I
- ] n : s 0
| ] [ 1 1 | {
-300 F ;‘ : Sass dssasmiscaas :
1 ! i & 1
1 T T I | e
I 1 ] e 1 ]
-400 ¢ T s ;
, i HEHH : :
- : + . .
1 - 1 -
-500 T % HEEH
0 0.5 1.0 1.5 2.0 25 3.0 3.5 4.0 4.5 5.0 ab 6.0 6.5 7.0 .5
PLATE VOLTAGE -KILOVOLTS




4X150A

RADIAL-BEAM
POWER TETRODE

EITEL-McCULLOUGH, INC.

~SAN BRUNO, CALIFORNIA
b These Data apply to type 4XI50D
which is identical to 4XI50A except
for the heater rating of 265 volts
0.57 ampere.

The Eimac 4XI50A is a compact power tetrode 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
forced air.

A single 4XI50A 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. Its 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 4XI50A 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
Cathode-to-Heater Voltage - - - - - - - 150 max. volts
Heater: Voltage - - - - - - - - - - - 6.0 volts
Current - s 5 - - = < a - . - 2.6 amperes
Grid-Screen Amplification Factor (Average) - - - - - - - - - 5

Direct Interelectrode Capacitances [Average)

Grid-Plate s = = = "I 0.03 wuf

Input 5 . = £ - 3 s % x 2 . 15.5 1t

Oufpuf - - - - - - - - - - - 4.5 1t
Transconductance (En=500v. E..=250v., |,=200 ma) - - - - - - - - g % - - 12,000 umhos
Frequency for Maximum Ratings - - - - - - - - - - - « = - - - - 500 Mc

MECHANICAL

Base . . - . = - - - . - . « - - - E 3 E - - 9-pin, special
Recommended Socl(ef = = z z 5 z = = % - - - - - Eimac 4XI50A Air-System Socket
Base Connections - - - - - - . = - - - - - - = - - See outline drawing
Mounting - - - T % = s - @ g = - s - - - - - - - - Any position
Cooling - - - - . - - - - . . - - - - - - - - - - Forced air
Maximum Overall Dimensions:

Length - - - - . " . . s - - 2 2 . > 5 : = - 247 inches

Diameter - . 5 = 71 2 . . 4 4 = 3 = E s = 5 . - 1.65 inches

Seated Height = - - 8 E 2 £ 5 - - - g = - - - - 181 inches
Net Weight - - - - - - - = = = - - - - = - - - - - 5.2 ounces
Shipping Weight - - - - - - - - - - - - - - - - - - - .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.

RAD o E Y POWE TYPICAL OPERATION (Frequencies up to |45 Mc per tube)
I ‘FREQU NC R D-C Plate Yoltage - - - - 600 750 000 1250 volts
D-C Screen Voltage - - - 250 250 250 250 volts
AMPLIFIER OR OSCILLATOR BC SNt 1D L g% @ @ oo v
D-C Plate Current - - - - 200 200 200 200 ma
ci C Tel h EM Teleph D-C Screen Current - - - 3; ?; 33 fg ma
AS5S= D-C Grid Current - - I | ma
(K a Riograpiy v nRpIony Peak R-F Grid V(o?faqe (s!pprol )= ?? 9|5 ?IS llﬂg volts
- iti Driving Power (approx - - .2 watts
ey i CDIIdI"IOIIS, et tube) Plate Power Input - - - - 120 150 200 250 watts
Plate Power Output - - - - 85 110 150 195 watts
MAX‘MUM RATINGS The performance figures for frequencies up to 165 Mc. are obtained by

calculation from the tube characteristic curves and confirmed by direct
tests. The driving power includes only power taken by the tube grid and

D'C PLATE VOLTAGE - |250 MAX. VOLTS :I'c bias ::h:rcm* The grlwng pr:wef an1d output power do not allow for
osses in the associated resonant circuits.
D-C SCREEN VOLTAGE - 300 MAX. VOLTS TYPICAL OPERATION (Single tube, 500-Mc| coaxial ,cavity)

D-C Plate Yoltage - - - 600 800 1000 1250 volts

D-C § Volt S Z 50 250 250 280 volts
D-C GRID VOLTAGE - - -250 MAX. VOLTS D.C Grid Voltage - - - - —118 —ll0 —110 —II5 volfs
gg Plate C%rrenf - % - - 170 200 203 202 ma
] Screen Current - - - [} 7 ma
D-C PLATE CURRENT - 250 MAX. MA B.€ &rid Cu"e;t"_ : o i 10 10 om
river Output Power apprﬁx - 5 watts
PLATE DISSIPATI ST Power Input - - 102 160 200 250 watts
ON 150 MAX. WATTS Useful Pm:er Oufput . e . 50 95 120 140 watts
These + | f fi bt d by direct nt
SCREEN DISSIPATION = lz MAX' WATTS mco;er\:a?r‘rfg e?qeurugr:'\r;::c?l’héq:Lispu“;erpeov?erdllsneusefgl péaerTneea;:errgem

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 - 1000 MAX. VOLTS
D-C SCREEN VOLTAGE - 300 MAX. VOLTS
D-C GRID VOLTAGE - —250 MAX. VOLTS
D-C PLATE CURRENT - 200 MAX. MA

PLATE DISSIPATION . - 100 MAX. WATTS
SCREEN DISSIPATION - 12 MAX. WATTS
GRID DISSIPATION . - 2 MAX. WATTS

/ “4x150A

o
!
s,

TYPICAL OPERATION [Frequencies up to 165 Mc.}

D-C Plata Yoltage - - - . 400 &00 800 1000 volts
B-C Screen Voltage - e . 250 250 250 250 volts
D-C Grid Yoltage - - . - —%0 —95 —100 ~—I105 volts
D-C Plate Current - - - . 200 200 200 200 ma
D.C Screen Current - - - 40 35 25 20 ma
D-Q Grid Current - - - - 7 3 10 15 ma
Peak A-F Screen Yoltage at cresi

of 100% Modulation - - 140 150 160 170 valts
Peak R-F Grid Inpuf Volfaqe

{approx.) - - ta 120 120 E25 valts
Driving Power (approx.) - - 1 | 1.5 2 walts
Plate Dissipation - - . . 25 40 &0 80 watts
Plate Power Input - - - . BO 120 160 200 watts
Plate Power Output - - - 55 B0 100 140 watts

RADIO-FREQUENCY POWER
AMPLIFIER

Class-B Linear, Television Visual Service (per tube}
MAXIMUM RATINGS

D-C PLATE VOLTAGE - 1250 MAX. YOLTS
D-C SCREEN YOLTAGE - 400 MAX. VOLTS
D-C GRID YOLTAGE - - 250 MAX. VOLTS
D-C PLATE CURRENT

(AVERAGE) - - - 250 MAX. MA
PLATE DISSIPATION - - 150 MAX. WATTS

SCREEN DISSIPATION - 12 MAX, WATTS
GRID DiSSIPATION - - 2 MAX. WATTS

TYPICAL OPERATION {Frequencies up to 216 Mc, 5-Mc, bandwidth)

D.C Plate Yoltage L T T 750 1000 1250 volts
D-C Screen Voltage - - - - - 300 300 00 velts
D-C Grid Voltage - - - - - —&0 —45 —70 volts

During Sync-Pulse Peak:

D-C Plate Current - 335 330 305 ma

D-C Sereen Current - - - - - 50 45 45 ma
D-C Grid Current L 15 20 25 ma
Peak R-F Grid Voltage - e e . 85 95 100 volts
R-E Driver Power [approx.} - - - 7 g 9 waits

Useful Powar Quiput - - 135 200 50 watls

Black Level:

D-C Plate Cusrent - . - 245 24D 230 ma

D-C Screen Current - - - - 20 15 10 ma
D-C &rid Current - - 4 4 4 ma
Peak R-F Grid Voltage (approx) - 45 0 75 wvolts

k] 1 I.II

R-F Driver Power {approx.) - 425 47 5.5 wakts
Plate Power Input - - 185 240 290 watts
Useful Power Output - - - - - 75 110 140 watts

CLASS-AB OR -B POWER
AMPLIFIER OR MODULATOR
MAXIMUM RATINGS (Per tube)

D-C PLATE VOLTAGE - 250 MAX. VOLTS
D-C SCREEN VOLTAGE - 400 MAX. VOLTS
D-C PLATE CURRENT - 250 MAX. MA
PLATE DISSIPATION - - 150 MAX. WATTS
SCREEN DISSIPATION - 12 MAX. WATTS
GRID DISSIPATION - - 2 MAX. WATTS

Page Two

TYPICAL OPERATION
Class AB (Sinuscidal wave, two tubes unless otherwise specified)

0-C Plate Yoltage - - - - 500 EDO 1000 1250 volts
D-C Screen Yoltage - - 300 300 300 300 volts
D-C Grid Valtage (approx. )‘ - -44 —-47 -47 —48 valts
Zero-Signal D-C Plate Current - 160 120 120 115 ma
Max-Signal D-C Plate Curreat - 380 380 380 390 ma
Zero-Signal D-C Screan Current - Q 0 0 1 ma
Max-Signal D-C Screen Current - &5 &5 &0 a0 ma
Effective Load, Plate-{o-Plate - 35580 44625 56850 7200 ohms
Peak A-F Grid' Inpuf Volfage

{per tube} - - 44 47 a7 48 valts
Driving Powar - 0 o 0 & watts
Max-Signal Plate D:sslpa‘hon

{per tube) - - 45 55 70 90 watts
Max-Signal Plate Power Oufpuf - 140 195 240 310 watis

*Adjust grid voltage to obtain specified zero.signal plate current,
Maximum permissible grid circuit series resistance 100,000 ohms per fube,

TYPICAL QPERATION
Class AB, (Sinusoidal wave, two tubes uniess otherwise specified)
D-C Plate Voltage - - - - 600 00 1000 1250 volts

D-C Screen Yoltage - e . 200 300 300 300 volts
D-C Grid Yoltage** - —4§ —43 —43 —44" volts
Zero-Signal D-C Plata Curren’r - 185 160 165 180 ma
Max-Signal D-C Plate Current - 485 4590 495 475 ma,
Zero-Signal D-C Screen Current - Q 0 g 4 ma
Max-Signal D-C Screen Current - BS 75 70 65 ma
Effective Lead, Plate-to-Plate - 2400 3500 4400 5600 ohms
Peak A.F Grid Inpuf Volfage

[per tube) - - 47 48 49 50 valts
Max-Signal Peak Dn\rmq Power - 0.15 0.15 0.15 0.15 wats
Max-Signal Nominal Dnvmg Power

{approx.} - 75 75 75 75 mw
Max-Signal Plate Dlsnpahon

{per tubs) - - &0 75 90 85 watts
Max-Signal Plate PD\VEI‘ Oufpui - 176 240 3|5 425 wattfs

"*Adjust grid voltage to obtain specified zero-signal plate current,




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 voltages 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
cocler for adequate cooling. This corresponds to a total
pressure drop of 0.6 inches of water through the socket
and the anode cooler.

The sair 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 ijs con-
tained in an article entitled “Blower Selection for Forced-
Air-Cooled Tubes”, by A. G. Nekut, in the Aupgust, 1950,
issue of '“Electronics.”

One method of measuring temperature is provided by
the use of the *Tempilag”, 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 8t., New York 11, N. Y.

ELECTRICAL

Heater—The heater should be operated as close to 6.0
volts &s possible, but it will withstand heater-voltage
variations as great as 10% 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 inereases untit

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

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

Screen Dissipation—Bias- or plate-supply failure or un-
loaded-plate-circnit 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 sereen cireuit, 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% sinuscidal 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-¢ 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 Me.

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 sereem 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 eause low efficiency and damage
tubes.

Plate Modulation—Plate modulation can be applied to the
4¥150A when it is operated as a class-C radio-frequency
amplifier, To obtain 100% modulation, the d-c screen
voltage must be modulated approximately 559, 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 tetrede due to the screen-
voltage, screen-current characteristies,

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-
gistance per tube is 100,000 ochms.

Special Applications—If it is desired to operate this tube
under conditions widely different than those given here,
write to Eitel-McCullough, Inc,, San Brune, California, for
information and recommendations.
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AX150A /4000
4X150A /4010

AIR-SYSTEM
SOCKETS

RUNO, CALIFORNIA

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 4XI50D 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 puuf £500 ppuf 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 4X150A 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 - - - - . - . . - 4XI50A Air-System Socket less Chimney
4X150A /4006 - - - - - 5 - 5 = - 4XI50A Air-System Chimney Only
4X150A/4010 - - 2 E 4X150A Air-System Socket—Grounded Cathode—with Chimney
4X150A/4011 - - = 2 4X150A Air-System Socket—Grounded Cathode—Iless Chimney

(Effective 6-15-53) Copyright 1953 by Eitel-McCullough, Inc.
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4X150A /4000

4X150A /4010

AIR-SYSTEM
SOCKETS

The Eimac 4XI150A/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 4X150A 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 2'4 " 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 uuf £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 4X150A 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 - - - - - - - - - - 4XI150A Air-System Chimney Only
4X150A/4010 - - - - 4X150A Air-System Socket—Grounded Cathode—with Chimney
4X150A/4011 - - - - 4X150A Air-System Socket—Grounded Cathode—Iess Chimney

(Effective 6-15-53) Copyright 1953 by Eitel-McCullough, Inc.
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4X150A /4000

4X150A /4010

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 4X150A and 4X150D tetrodes. The insulating
materials used in their construction have very low r-f losses to well above 800
Me., 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 4XI150A/4010 Air-System Socket is characterized by having the four
cathode connecting tabs (Numbers 2, 4, & 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 puuf £500 upf 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 4X150A and 4X150D, see the paragraph on "Cooling"
in the 4X150A Data Sheet.

SOCKET IDENTIFICATION

TYPE NUMBER DESCRIPTION

4X150A/4000 - - - - - - - - - 4XI50A Air-System Socket with Chimney
4X150A/4001 - - . - - - - - - 4XI50A Air-System Socket less Chimney
4X150A /4006 - = 5 g . . " - . - 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

I RADIAL-BEAM
POWER TETRODE

EITEL-McCULLOUGH,

suj‘ BRUNO, CALIFORNIA

The Eimac 4XI50G 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 requmnq 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 gmng a minimum
of circuit d»scontmu:hes and lead inductance. The rugged cylindrical terminals, progressively Iarger in size, allow
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

ELECTRICAL
Cathode: Coated Unipotential

Heater Voltage - - - - - - - - - - : 2.5 volts
Heater Current - - - - - - - - - - - 6.25 amperes
Minimum Heating Time # 5 “ & ] - = = i 30 seconds
Screen-Grid Amplification Factor (Average) - - - s 3 . = - s 5.0
Direct Interelectrode Capacitances [Average) Croundad Sid
Grid-Plate (without shielding) : - less than .005 - - - - 035 ppfd
Input - - g E 3 5 2 17. B - 5 % 297 ppfd
Output - - - - - - 4.5 - - - - 45 pupfd
Transconductance (in =250 ma., e =500 v., E..=250 V.) 5 N o 5 = 12,000 pumhos
MECHANICAL
Cooling ? » = - - - - - - - - - - . Forced Air

At 150 watts pa'= dissipation, a 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 equals 0.26 inches of water. Forced-air coaling
of the base terminal assembly must be provided even though heater alone is on tube during standby conditions,

In no case should fthe temperature of the metal-to-glass seals or the core of the anade cooler exceed 150° C

Mounting position - - - - - - = 5 s - = . s - Any

Maximum Overall Dimensions -
Length - - - - - - . - - . - - - 2% inches
Diameter - - - - - - - - - - 1.625%.020 inches
Maximum Seated Helgh+ - - . . = : & z : 1-27/32 inches

Net Weight - - - - - = s = - < g [ ounces

Shipping Weight [Averaqe] - - . - - - . - . - 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 (C‘mler Condnhom)
D-C PLATE YOLTAGE - - 1000 MAX. YOLTS
MAXIMUM RATINGS O.C SCREEN VOLTAGE - - - - - - 300 MAX vOLTS
= i s D-C GRID VOLTAGE* - - . - - . —250 MAX.
o raTe vousse - mucoors  REEIRGMSS o1 oo IR
= o7 A 3 PLATE DISSIPATION - - 100 MAX. WATTS
D-C GRID YOLTAGE* - - - - - - —250 MAX. YOLTS ANODE-COOLER CORE ?EMPERATURE - - 150 MAX. °C.
D-C PLATE CURRENT - - - - - - 250 MAX. MA. SCREEN DISSIPATION - - - 15 MAX. WATTS
PLATE DISSIPATION - - - - 150 MAX. WATTS GRID DISSIPATION - 2 MAX. WATTS
ANODE-COOLER CORE TEMPERATURE 5 ] 150 MAX. °C *Maximum permissible grid c:rcim resrs*ence 25 000 ahms
SCREEN DISSIPATION - - e 15 MAX, WATTS
GRID DISSIPATION - - - - - - 2 MAX. WATTS PLATE PULSED RADIO FREQUENCY
*Maximum permissible grid circuit resistance 25,000 chms AMPLIFIER OR OSCILLATOR
MAXIMUM RATINGS
PULSED PLATE VOLTAGE - - 7000 MAX. YOLTS
TYPICAL OPERATION PULSED SCREEN VOLTAGE - - 1500 MAX. YOLTS
7 A D-C GRID VOLTAGE - - -« =500 MAX. YOLTS
Single tube, frequencies below 145-Mc. MAXIMUM PULSE DURATION soe e 5 MICROSECONDS
R F 3 . & 5 PULSED CATHODE CURRENT - - 7 X. AMPS
D-C Plate Volfag'e 600 750 1000 1250 Volts AVERAGE POWER INPUT . ) . 250 MAX. WATTS
D-C Plate Courrent - - - - - - 200 200 200 200 Ma. PLATE DISSIPATION - <o 150 MAX. WATTS
D-C Screen Voltage -+ - - - 250 250 250 250 Volts ANODE-COOLER CORE Tewennuae - 150 MAX. °C
D-C Screen Current . e A 5 - 37 3 31 20 Ma. SCREEN DISSIPATION - - 15 MAX. WATTS
D-C Grid Voltage - - - - . . —75 —80 —80 —%0 Volis GRID DISSIPATION - - - e . 2 MAX. WATTS
D-C Grid Current - C R [ T 10 I Ma. TION
Peak R-F Grid VYoltage (Approx) - -9 9% 95 106 Volts TYPICAL PULSE OPERATIO
Single tube oscillator, 1200- Mc
Driving Power (approx.) - - - - 10 1.0 1.2 Watts Pulsed Plate Voltage a . 5 7 Kilovolts
Powet Input . - - - - - - |20 I50 200 250 Watts Pulsed Plate Current - P 4.0 6.0 Amps.
Power Output - - - - . - - 85 110 50 195 Watts Pulsed Screen Yoltage - - - - 800 1000 Volts
Heater VYoltage’ - - - - - - 25 15 15 25 VYolts Pulsed Screen Current - 03 0.4 Amps.
D-C Grid Yoltage - - - - —200 —250 VYolts
Pulsed Grid Current - - - - 0.5 0.6 C‘mpi. 4
Pulse Duration - - - - 4 4 icroseconds
Slngle tube, 750-Me. (Coaxlal ca\n?y] Pulse Repetition Rate - - - 2500 1250 Per second
D-C Plate Yoltage . . . - - - B 1250 VYolts Peak Power Output - = a - 10 20 Kilowatts
D-C Plate Current - T 200 Ma. Heater Voltage! Pl See Note!
g'g icregn \g’“aq‘ ) ) B ° B - - - 250 :‘om 'Heater Voltage—Due to transit time back heating effects, the heater
g c'run urrant = 2 = - = = - 5 o voltage should be reduced when operating at frequencies above 400 Mc.
D-C Grid Yoltage - - - - - - - = —b60 Volis This voltage reduction should be made after dynamic operation of the
D-C Grid Current - . = - - - - . 5 Ma. tube has started. Since back heating is a function of frequency, grid
Peak R-F Grid VYoltage {uppro:] 5 - . . 85 Volts current, grid bias, circuit design and circuit adjustment, the amount of
Driving Power (approx.) p = W omm . 9 Watts lTasck‘ Tfaﬂng +vat;'lies_:onsidera}:vh.: wifth dw'_fc;erefnf mefhclds’ gf cpera{ion:
Powarcdppat = = - o o . 250 Watts e following table is an approximate guide for normal tube operation:
Power Output = R T E R = R g 100 Watts Frequency up to 400 Mc.|400 to 1000 Mc.|I1000 to 1500 Mc.|above 1500 Mc.
Heater Voltage! R ) N _ . R _ ~ i See note Heater Yoltage 25 v 22 v 20 v 18 v
|Effective 3-15-53) Copyright 1953 by Eitel-McCuliough, Inc.
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4X500R

RADIAL-BEAM
POWER TETRODE

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 4X500A at high frequencies, making
neutralization unnecessary in most cases and greatly simplifying it in others.

GENERAL CHARACTERISTICS
ELECTRICAL

Filament: Thoriated Tungsten

Yoltage - - - - - - - - - - - - 5.0 volts

Current - - - - - - - - - - - - 135  amperes

Screen Grid Amplification Factor [Average) - - B - - e s - - 6.2
Direct Interelectrode Capacitances [Average)

Grid-Plate - - . - - - - - - - - - 005 pufd

Input - - - - - - - - - - $ - - 12.8 uufd

Output - B - - - - - - - . - - - 5.6 ppfd

Transconductance (i, =200 ma., e, =2500 v, E,, =500 v.) - - - - - 5200 pmhos

} Frequency for Maximum Ratings - - - - = 2 - = - - 120 Me.

P MECHANICAL

Maximum Overall Dimensions:

Length - - - - - - - - - - - - - - - - - - - 475  inches
Diameter - - - s . - - o - - - - - - - - - . - 2.625 inches
Net Woeight - - - - - - - - - - - - - - B - - - - - LI17 pounds
Shipping Weight (Average - - - . - - - - - - - - = . -~ = - & pounds
Mounting Position - - - - - - - - - - - - - - - - Vertical, base down or up
Cooling - - - - = 5 - - = > = s - - - - - - - - s 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 Yisual Service
MAXIMUM RATINGS FOR TV (Frequencies up to 220 Mc.)
Class-C FM or Telegraphy (Key-down conditions, | tube) i D-C PLATE VOLTAGE - - - - - - 3000 MAX. YOLTS

: D-C PLATE CURRENT - - - - - - 350 MAX. MA.

MAXIMUM RATINGS (Frequencies up to 120 Mec.) F?L‘?"ECEEE;‘WV?‘%AGE £ E 8 & &8 S50 ';"‘A’)‘( ‘(3‘1‘;?5
A ATION -+« « « . 500 MAX.

D-C PLATE VOLTAGE - - - - 4000 MAX. YOLTS SCREEN DISSIPATION - - - - - - 30 MAX. WATTS

D-C SCREEN VOLTAGE - - - 500 MAX. VOLTS GRID' DISSIFATION, = =« « « = 5 J0CMAK/WAIIS

D-C GRID VOLTAGE - - - . —500 MAX. VOLTS TYPICAL OPERATION

(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 gg ;Iah Vovlt?;;- - s = m = W o= lgg 2% ;n:;x
SCREEN DISSIPATION - - - . 30 MAX. WATTS D& Brid Molbage - - - o o o I i —wm vom
D-C Plate C t - - - - - 285 400’ Ma.
GRID DISSIPATION - = B ‘ 10 MAX. WATTS D-C Scau.en 'g[lerl:anf (approx.) - - - 20 35 M:A
I;-Cksiig gugaci [(apprnl.) - - - - l‘I“O:' 15 ::Ia.
a - i 1 - - - - - i85 olt:
P TYPICAL OPERATION (Per tube, at 110 Mc.) ?FM" e I Gees & - o R OE a":"
. te P nput - = - = - - . 5B %D #
D-C Plate Voltage - - - - 2500 3000 4000 Volts P:w:r gzrguf"pu- o 0 0 w:“:
D-C Plate Current - - - - - - 310 310 315 Ma. BLACK LEVEL
i & e B = IR D-C Plate C t - - - - - - 215 300 Ma.
D-C Screen Voltage 500 500 500 Volis e e, = = : g 2 ! o
D-C Screen Current - - - - - 26 24 22 Ma. D-C &rid Current - - - - = & 2 5 Ma.
D-C Grid Voltage - - - - - - —I50 —I50 —I50 Volts e et v = L 2L R B
D-C Grid Current - - - - - - 15 16 16 Ma. Power Output - - - - - - - - 170 340 Watls
Drving Power (spprox) - - - - § 5§ 5 Wath Opsioing corifom ot peat aychronsing level may be permited f
Useful Power Output (approx.)] - 475 400 835 Wats Maximum ratings apply to black level conditions.

Indicat h f sheet dated |1-15-46
(Effective 2-15-51) Copyright 1953 by Eitel-McCullough, Inc. ’ fICieRiemenang s tram
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IE2TA /5-115B

RADIAL-BEAM
POWER PENTODE

&
MODULATOR

OSCILLATOR
AMPLIFIER

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/5-125B unilaterally replaces type 4E27.

The 4E27A/5-125B 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 watts 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 - - - - - - - - - - - - - 7.5 amperes
Grid-Screen Amplification Factor (Average) - T T 5.0
Direct Interelectrode Capacitances (Average)
Grid-Plate = - = = = - - - . -« . 008 uufd
Input - . = . = z - - = = - - - 10.5 ppfd
Output - - - - . = 3 . = - - - - 4.7 pptd
Transconductance (l,=50ma., E,=2500v., E,.=500v., E..= Ov.) - - - 2150 pmhos
Highest Frequencies for Maximum Ratings - - - - - . - - 75 Me.
MECHANICAL
Base & 3 = S . = - - - » - - - 7-pin, metal shell
Connections - - - - - - - - - - - - - - See drawing
Socket* - - - - - - E - 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 - 5 & = & 5 " M - - - - - - - Eimae HR-5
Maximum Over-All Dimensions:
Length - - - - - - - - - - - - - - s - 5 - - - - &.19 inches
Diameter - - - - - - B - - - - = . - - - - - - - 2.75 inches
Net Weight [Average) - > = % g “ - - - = w . s P i < " . 6.0 ounces
Shipping Weight - - - - - - - - - - - u - - - 3 E ¥ . - - 2.0 pounds

*See '""Cooling'" under Application Notes.

Note: Typical operation data are based on conditions 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 currenfs. 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 TYPICAL 'OPERATION
OR OSCILLATOR Zero Suppressor Yolts, 500 Screen Volts

; D-C Plate Yoltage - - - - 1000 1500 2000 2500 3000 volts
Class-C Teiegrael-!y or FM Telephony, Frequencies up to 75 Mec. D-C Grid Voltage - - - - —I20 —130 —I50 —I70 —200 volts
(Key-down conditions, per tube) D-C Plate Current - - - - 145 (80 200 184 167 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 g Il 9 7 ma
D.C SCREEN VOLTAGE - - - 750 MAX. YOLTS Peak R-F Grid Input Voltage - 170 200 240 250 270 volis
D-C GRID VOLTAGE - - - -500 MAX. YOLTS Driving Power* - - = - 10 16 26 23 19 watts
D-C PLATE CURRENT - E - 200 MAX. MA Grid Dissipation* - - - - 3 & 10 8 5 watls
PLATE DISSIPATION - - . - 125 MAX. WATTS Screen Dissipation* - 5 = - 8BS 10 12 9 b watts
SUPPRESSOR DISSIPATION - - 20 MAX., WATTS Plate Dissipation - - - - 55 95 |25 125 125 watts
SCREEN DISSIPATION - - & 20 MAX., WATTS Plate Power Input - - - - 145 270 400 460 500 watts
GRID DISSIPATION - 5 - - 5 MAX. WATTS Plate Power Output - = - %0 175 275 335 375 watts
TYPICAL OPERATION TYPICAL OPERATION
60 Suppressor Volts, 500 Screen Volts Zero Suppressor Volts, 750 Screen Volts
D-C Plate Voltage - - - - 1000 1500 2000 2500 3000 volts D-C Plate Voltage - - - - 1000 1500 2000 2500 3000 volts
D-C Grid VYoltage - - - » =120 =130 =150 —170 =200 volts D.-C Grid Voltage - - - - =170 —180 =200 -225 —250 volts
D-C Plate Current a = - - 167 200 200 186 167 ma D-C Plate Current : - - - 160 200 200 (86 |47 ma
D-C Suppressor Current* - - & 5 4 3 3 ma D-C Screen Current® - - - 2 4 1 12 9 ma
g-g ?;credenc(:urre:\f' - - - ] ] 1 7 5 ma D-C Grid Current® S 3 ] 3 P 5 4 3 ma
- ri urrent . - - - b 8 8 7 6 ma H
Peak R-F Grid Input Voltage - 170 200 222 240 260 volts get"i “’FP Erid Input Yoltage - - 2|35; ’f‘; 2;’? o o5y
Driving Power® - - - - 10 16 I8 1.7 1.6 watts T TOWeEr & " : 5 N ' g 5 3 5 ary
Grid Dissipation® N . - P 3 e It 5 b watts Grid DISS‘Ip?hO{! - - - - +l 4 | P .2 waths
Screen Dissipation* . - - - 55 55 55 35 25§ watts Screen Dissipation® - oo- - 1618 7 7 7 walhs
Plate Dissipation - - - - a1 8 100 1I5 125 wats Plate Dissipation - = = = M5 85 100 1I5 (125 wais
Plate Power Input - E F 3 167 300 400 465 500 watts Plate Power Input - i < - 160 300 400 445 500 watts
Plate Power Output - s - 120 215 300 350 375 watts Plate Power Output - - - 115 215 300 350 375 wats

y < *Approximate Values
(Effective B-15.52) Copyright, 1952 by Eitel-McCullough, Inc. Supersedes Sheet Dated 12-1.49



PLATE-MODULATED RADIO-FREQUENCY
AMPLIEIER
Class-C Telephony, Frequencies up to 75 Mc.

{Carrier conditions, per tube, unless otherwise specified)

MAXIMUM RATINGS

D-C PLATE VOLTAGE - - - 3200 MAX
D-C SCREEN YOLTAGE - - - 750 MAX.
D-C GRID YOLTAGE - - - - =500 MAX.
D-C PLATE CURRENT - - - 160 MAX.
PLATE DISSIPATION - - - - 85 MAX.
SUPPRESSOR DISSIPATION - - 20 MAX.
SCREEN DISSIPATION - - - 20 MAX.
GRID DISSIPATION - - - - 5 MAX.

YOLTS
YOLTS
YOLTS
MA
WATTS
WATTS
WATTS
WATTS

“"4E27A/5-1258B

o
.
.

TYPICAL OPERATION

Zero Suppressor Yolts, 500 Screen

D-C Plate Yoltage - -
D-C Grid Voltage - -
D-C Plate Current - -
D-C S¢reen Current* -
DP-C Grid Current* - -
Peak A-F Screen Yoltage
(100% Modulation) -
Peak R-F Grid Input Voltage
Driving Power* - - -
Grid Dissipation* - -
Screen Dissipation* - -
Plate Dissipakion R
Plate Power Input - -
Plate Power Qufput - .

- 1000 1500 2000 2500 volts
- =90 —]95 200 205 volis
- 149 150 161 I52 ma
- 20 18 17 14 ma
- 7 7 8 8 ma

- 350 350 350 350 volks

- 20 265 270 275 voltfs

- 2 2 2 2 watts
- 05 05 05 05 waths
- 1a g 85 B walls
- &4 72 80 85 watts
- 49 225 300 380 watts
- 8 153 220 295 watks

SUPPRESSOR-MODULATED
RADIO-FREQUENCY AMPLIFIER

Class-C Telephony, Frequencies up to 75 Mc.

{Carrier conditions, per tube, unless otherwise specified)

MAXIMUM RATINGS

D-C PLATE VOLTAGE - - - 4000 MAX.
D-C SCREEN YOLTAGE - - - 750 MAX.
D-C GRID YOLTAGE - - - - =500 MAX.
D-C PLATE CURRENT - - - 200 MAX,
PLATE DISSIPATION - - - - 125 MAX.
SUPPRESSOR DISSIPATION - - 20 MAX.
SCREEN DISSIPATION - - - 20 MAX.
GRID DISSIPATION - - - - 5 MAX.

YOLTS
YOLTS
YOLTS
MA
WATTS
WATTS
WATTS
WATTS

TYPICAL OPERATION
D-C Plate Voltage - -
D-C Suppressor Yoltage -
Peak A-F Suppressor Yoltage
{100% Modulation} -
P-C Screen Yoltage - -
Fixed D-C Screen Yoltage
Screen Dropping Resistor!
D-C Grid Yoltage - -
D-C Plate Current - -
b-C Sereen Current* -
D-C Grid Current* - -
Peak R-F Grid Input Yoltage
Driving Power* - - -
Grid Dissipation* -
Screen Dissipation* B
Plate Dissipation -
Plate Power Input -
Plate Power Output -

IAdjust to stated d-c screen voltage,

- |500 2000 2500 3000 volis
- 220 3280 —305 —350 vells

- 220 260 305 350 volts
- 400 400 400 400 volts
- 810 645 650 &[0 volts
- 5500 9100 10,000 8300 ohms
- =70 =180 =190 —200 volts
- 59 59 59 50 ma

- 38 27 25 26 ma

- & 5 5 4 ma

- 230 2135 245 250 volts
- 14 1.3 1.2 1.2 wats
« .35 25 28 .20 watls

- IS 11 10 10 watls .

- 54 1] 87 105 watts
- 89 118 [48 |80 watts
- 35 50 L8 75 watis

AUDIO-FREQUENCY POWER AMPLIFIER
OR MODULATOR
Class-AB, Sinusoidal Wave

MAXIMUM RATINGS ({Per Tube}

D-C PLATE VOLTAGE - - - 4000 MAX.
D-C SCREEN VOLTAGE - - - 750 MAX,
D-C GRID YOLTAGE - - - « =500 MAX,
D-C PLATE CURRENT - - - 200 MAX,
PLATE DISSIPATION - - - - 125 MAX,
SUPPRESSOR DISSIPATION - - 20 MAX.
SCREEN DISSIPATION - - - 20 MAX.
GRID DISSIPATION - - - - 5 MAX.

YOLTS
YOLTS
YOLTS
MA

WATTS
WATTS
WATTS
WATTS

TYPICAL OPERATION (Two tubes unless

Class-AB,

D-C Plats Voltage - -
D-C Suppressor Voltage -
D-C Screen Yoltage - -
D-C Grid Yoltage? - -
Zero-Signal D-C Plate Current
Max-§ignal D-C Flate Current

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

Effective Plate-to-Plate Load

Peak A-F Grid Voltage (par tube)

Max-Signal Driving Power*
Max-Signal Plate Power Input

Max-Signal Plate Power Outpuf
IAdiust to stated zero-signal d-c plate

otherwise specified}

- 1500 2000 2500 volts
N [t} 0 0 volts
- 500 500 500 volts
- ~70 —80 —85 volts
- 110 85 45 ma

- 205 210 220 ma

- 0 0 0 ma

- 15 13 g ma

- 13,700 16,00020,000 ohms
- 70 80 85 volfs
- 0 0 0 watts
- 316 420 550 wats
- 200 250 300 watls
current. The effective grid cir-

cuit resistance for each tube must not exceed 250,000 ohms.

TYPICAL OPERATION (Twe tubes unless otherwise specified)

Class-AB,

bD-C Plate Voltage - -
D-C Suppressor Voltage -
D-C Screen Yeoltage - -
D-C Grid VYoltage! - -
Zero-Signal D-C Plate Current
Max-Signal D-C Plate Currenf

Zgro-Signal D-C Screen Currenf*
Max-Signal D-C Screen Current*

Effective Plate-to-Plate Load

Peak A-F Grid Input Voltage (per tu

Max-Signal Driving Power*
Max-Signal Plate Power Input

Mazx-Signal Plate Power Qutput
1Adjust to stated zero-signa! d-c plate current.

*Approximate values.

be)

- 500 2000 2500 volts
- &0 0 0 volts
- 500 500 500 volts
- —70 —80 —85 wvolts
. g 85 45 ma
- 365 295 250 ma
- a 0 0 ma
- 11 16 13 ma
- 7300 13,00020,000 ohms
- oo oo 95 volts
- 0.5 0.3 0.2 wahs
- 550 590 625 watts
- 300 350 400 watts

IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER ''TYPICAL OPERATION", POSSIBLY
EXCEEDING THE MAXIMUM RATINGS GIYEN FOR CW SERVICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS.
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“4E27A/5-125B

APPLICATION

MECHANICAL

Mounting —The 4E27A/5.125B must be mounted vertically, base
down or up. The plate lead should be flexible, and the tube
must be protected from vibration and shock.

Cooling—A heat dissipating connectar [Eimac HR-E or equiva-
lent) is required at the plate terminal, and provision must be
made for the free circulation of air through the socket and
through the holes in the base. If the E. F Johnson Co. 122-237
socket recommended under "General Characterisfics” is fo be
used, the model incorporating a ventilating hole should be
specified.

At high ambient temperatures, at frequencies above 75 Me.,
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 ald of "Tem-
pilaq,” a temperature-sensitive lacquer manufactured by the
Tempil Corporation, 132 West 22nd Street, New York [, N, Y.

ELECTRICAL

Filament Veoltage—For maximum tube life the filament voltage,
as measured directly at the base pins, should be the rated
value of 5.0 volts. Yariations 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
ba provided to prevent excessive plate 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 value from tube to tube.

%t% el FJZS*DUS Dia.

PINS 18T
1542 005 DA,

PINS 2,34,
1232005 ég.

PC.

1000

®

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 Dissipatiom—Decrease or removal of plate Ioad, 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 circuif for the purpose of
developing an audio modulating voltage en the screen in
modulated radio-frequency amplifiers should be made variable
to permit adjustment when replacing tubes.

Plate Dissipation —Plaje dissipation in _excess of the |25-watt
maximum rating is permissible for short periods of time, such
as during tuning procedures.

Operation—If reasonable precautions are taken {o prevent
coupling between the input and output circuits, the 4E27A/5-
125B may usuaily be operated at frequencies up to 75 Mec.
without neutralization, A conventional method of obfaining 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, parficularly 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 bullefin may be applied to pentodes.
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2G39A

HIGH-MU TRIODE

Supersedes
Types

, AN 2€38 - 2C39

‘ The Eimac 2C39A is a high-mu UHF transmitting tricde 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. lts 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 Mc. will deliver up to 27 watts useful
power output with 6 watts driving power. As an r-f oscillator at 2500 Me., the 2C39A will deliver a
minimum of 12 watts useful power output.

GENERAL CHARACTERISTICS
ELECTRICAL
Cathode: Coated Unipotential
Heater Voltage' . - - - - - - - - - - 6.3 volts
Heater Current - - . - - - - - - - - 1.0 ampere
Amplification Factor (Average] - - - - - - - - - - - 100
Direct Interelectrode Capacitances [Average)
Grid-Plate = - - - - - - - - - - - 1.95 ppf
Grid-Cathode - - - - - - - - - - - - 6.50 puf
Plate-Cathode - - - - - - - - - . . 0.035 ppf max.
Transconductance (I, =70ma., E,=600v.) . - = a . : 5 22,000 pmhos
Highest Frequency for Maximum Ratings - - - - - - - - 2500 Mec.
See "'Application'.

p MECHANICAL

Base, Socket and Connections - - - - - - - - - - - See drawing

Mounting Position - - - - - - - - - - - - - - Any

Cooling - - - - - - - . - - - - - - Forced air

Maximum Temperature of Anode, Grid, Cathode and Heater Seals and Anode Coocler Core - - - - -
Maximum Overall Dimensions:

- - 175°C

Length - : : , 4 L @ = y - - - - - - " - - . . - 2.75 inches
Diameter . = & . = - P ~ = % = S 5 2 z g - E - 1.26 inches
Net Weight - - - - - - - - - . . - - - . “ - . - - - - 2.8 ounces
Shipping Weight (Average) - - ) i $ - s - = = - - - " - - - - - 7 ounces
- TYPICAL OPERATION (Key-down conditions, per tube)
RAsolo iREQUENCY POWER AMPLIFIER' (Power-Amplifier Grid-Isolation Circuit, CW Operation, 500 Mc.)
OSCILLATOR OR MODULATOR D‘cc: :;I'm Voltigs - - = = = = = a o= o« 890 vols
D- rid VYoltage - - - - - - - - - = =20 volts
MAXIMUM RATINGS (Per tube) D-C Plate Current . ) s ) ) ) ) " . ) 80 ma
D-C PLATE VOLTAGE - - - - - 1000 MAX. YOLTS D-C Grid Current - - - - - - - - - - 32 ma
D-C CATHODE CURRENT S 125 MAX. MA Driving Power (approx.)! T b watts
En}g ggll[) é%%Téﬁ? - - - - - - ——ISg h,:‘iAX. YOLTS Useful Power Output - - - - - - - - - 27 watts
- D - - - - - - 5 AX. MA
HEATER YOLTAGE - - - . .  SEE APPLICATION NOTES TYPICAL OPERATION
INSTANTANEOUS PEAK POSITIVE (R-F Oscillator, 2500 Mc.)?
GRID VOLTAGE - - - - - - 30 MAX. YOLTS D-C Plate Voltage - - - - - - - - - - 900 volts
INSTANTANEOUS PEAK NEGATIVE D-C Grid Yoltage - - - - - - - - - - =22 volts
GRID YOLTAGE - = - - - - 400 MAX. YOLTS D-C Plate Current - - - - - - - - - - 90 ma
PLATE DISSIPATION D - 100 MAX, WATTS D-C Grid Current - - . - e e . - e 27 ma
GRID DISSIPATION - - - - - = 2 MAX. WATTS Useful Power Output = - - - - - - i : 12 watts
PLATE-MODULATED RADIO-FREQUENCY I:,P'fc":'- g":Ef";T'RO: . P
ate-Modulated Radio-Frequency Power Amplifier
AMPLIFIER OR OSCILLATOR Grid-lsolation Cireuit, 500 Mc., Per Tube)
MAXIMUM RATINGS (Carrier conditions, per tube) D-C Plate Voltage - A ) . i ) ) i ; a 500 volts
D-C PLATE VOLTAGE*® - - - - - - 500 MAX. YOLTS
D-C GRID VOLTAGE - - - - - - —I180 MAX. YOLTS D-C Grid Voltage - - . - - - - - - —I& volts
D-C GRID CURRENT - - - - - - - 50 MAX., MA
) D-C CATHODE CURRENT - - - - - - 100 MAX. MA D-C Plate Current - - - - - - - - - 75 ma
PEAK INSTANTANEOUS POSITIV
GRID VOLTAGE - - - - - - 30 MAX. YOLTS D-C Grid Current - - - - - - - - - - 40 ma
PEAK INSTANTANEOUS NEGATIVE
GRID VOLTAGE - - - - - - - 400 MAX. YOLTS Driving Power (approx.)' - - - - - - - - - b watts
PLATE DISSIPATION - - - - - - - 70 MAX. WATTS
GRID DISSIPATION - - - - - - - 2 MAX. WATTS Useful Carrier Power Output - - - - - - - - 18 watts

1Driving power listed is the total power which must be supplied to a practical grid circuit at the frequency shown.
’ *These 2500-Mc. conditions conform to the minimum reguirements of the JAN-IA 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 voltage 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) Copyright 1952 by Eitel-McCullough, Inc. ’ Indicates change from sheet dated &-15-51
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. MECHANICAL

Mounting—The 2C39A may be operated in any
position. It should seat against the "anode flange"
([see outline drawingl, and any clamping action
intended to hold the tube in its socket against
vibratien 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. ©. Nekut, "Blower Selection for
Forced-Air Cooled Tubes", Electronics, Augqust,
| 950.

ELECTRICAL

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

} Indicates change from sheet dated 6-15-51

APPLICATION

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 fransif-fime 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 "VYery High
Frequency Techniques”, Radio Research Labora-
tory Staff, McGraw-Hill Co., 1947, Vol. 1, Chapter
15, pp. 337-375.

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

An excellent indication of operating conditions
is the ratio of grid current o 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 a load, 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 equipment,
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3X2500A3

: v Y MEDIUM-MU TRIODE
_ SAN BRUNO, CALIFORNIA

The Eimac 3X2500A3 is a medium-mu, forced-air-cooled, 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 V.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 resuit 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.

GENERAL CHARACTERISTICS

ELECTRICAL
Filament: Thoriated tungsten
Voltage - = = = 2 = = “ > = g = 2 7.5 volts
Current - = o . % iy - - - - - - - 51 amperes
Amplification Factor [Average) - - - - - - - - - - - 20
Direct Interelectrode Capacitances (Average)
Grid-Plate - - - - - - - - - - - - 20 ppfd
Grid-Filament - - - - - - - - - - - 36 pufd
Plate-Filament - - - - - - - - - - - 1.2 ppfd
Transconductance (lp=830 ma., E»=3000 v.) - - - - - - 20,000 umhos
Highest Frequencies for Maximum Ratings - - - - - - - - - 75 Me
MECHANICAL
Base - = - 2 : . - - . - - - - - - see drawing
Mounting - - . - - - - - - - - VYertical, base down or up
Cooling . - - - - - - - - - - - - - Forced air
Maximum Anode Cooler Core and Seal Temperatures - - - . - - - - - - - . " N 150°C
Maximum Over-All Dimensions:
Length - - - - - - - - - - - - - - - - w - - - = 9.0 inches
Diameter - - - - - - - - - - - - - - - - - - - 4.156 inches
Net Weight - - - - - - - - - - - - - . - - - = - - . 6.25 pounds
Shipping Weight (Average] - - - - - - - - - - - - - - - . " . - 17 pounds
RAD'O_FRE¢UENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies below 75 Mc., per tube)
OR OSCILLATOR gd gl SR s -
(Conventional Neutralized Amplitfier—Freguencies 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 - - - 245 245 180 ma
MAXIMUM RATINGS Peak R-F Grid Input Volhqe - - 580 750 765 volts
D-C PLATE VOLTAGE - - - - - - 6000 MAX. YOLTS Driving Power (approx.) - - - - 142 197 136 watts
D-C PLATE CURRENT - - - - - - 2.5 MAX. AMPS Grid Dissipation - - - - - - 68 78 46 watts
PLATE DISSIPATION - - - 2500 MAX., WATTS Plate Power Input - - - - - - 10,000 12500 12500 watts
PLATE COOLER CORE TEMFERATURE - - 150 MAX. ° C Plate Dissipation - - - - - - 2500 2500 2500 watts
GRID DlSSIPATION’ - - . 150 MAX. WATTS Plate Power Qutput - - - - a - 7500 10,000 10,000 watts
RAD!O-FREQUENCY POWER AMPL'F'ER TYPICAL OPERATION (I10 Mc., per tube)
Grounded-Grid Circuit D-C Plate Voltage T 3700 4000 volts

Class-C FM Telephony

D-C id Yolt - - - - - - « - i
MAXIMUM RATINGS (Frequencies between 85 and 110 Mc.) Sl Yeltigs ==l M Yol
D-C PLATE VOLTAGE - - - - - - 4000 MAX. YOLTS D-C Plate Current - - - - - - - - .8 1.85 amps
D-C PLATE CURRENT - - - - - - 2.0 MAX. AMPS
D-C GRID CURRENT* - - - - - - 200 MAX, MA D-C Grid Current - - - - - - - - 190 190 ma
PLATE DISSIPATION - - 1500 MAX. WATTS
PLATE COOLER CORE TEM?ERATURE - - 150 MAX. * C Driving Power (approx.) - - - - - - 1600 1900 watts
GRID DISSIPATION‘ - - - - 150 MAX. WATTS
*Ses application notes. Useful Power Output - - - = - = - 6850 7500 watts
PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATIONS (Frequencies below 75 Mc., par fube)
D-C Plate Voltage - - - - - - 4000 4500 5000 volts
AMPLIFIER D-C Plate Current - = = = e e 1.67 1.55 1.45 amps
(Conventional Neutralized Amplifier—Frequencies below 75 Mc.) Total Bias Yoltage - - - - —450 —500 —550 wvolts
Class-C Telephony (Carrier conditions, per tube) Fixed Bias Voltage - = = < = - —230 —325 —4|0 volis
MAXIMUM RATINGS Grid Resistor - - - - - - - 1500 1500 1400 ohms
C PLATE VOLTAGE 5000 MAX. VOLTS D-C Grid Current - - - - 150 120 100 ma

D-C PLAT LTA 2 =2 8 4 = B - Peak R-F Grid Inpuf Voltaga: - = = - 680 720 760 volts
D-C PLATE CURRENT - - - - - - 2.0 MAX. AMPS Driving Power [approx) - - - - 102 B4 T6  watts
PLATE DISSIPATION - - <= - 1670 MAX. WATTS ;;”;1 Plaslpaten - - B . (. | Xans

" late Power Inpu - - - - - - watts
PLATE COOLER CORE TEMPSRATURE - - 150 MAX. C. Plate Dissipation z = " = 3, = 1670 1670 1670 watts
GRID DISSIPATION - - - - - - 150 MAX. WATTS Plate Power Ouiput - - - - - - 5000 5300 5580 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 SERYICE, WRITE EITEL-McCULLOUGH, INC., FOR INFORMATION AND RECOMMENDATIONS.

(Effective 6-2:52) Copyright, 1952 by Eitel-McCullough, Inc. }inmw?es change from sheet dated 2-15-50.



AUDIO-FREQUENCY POWER AMPLIFIER
AND MODULATOR

Class B {Sinusoidal wave, twa tubes unless otherwise specified)
MAXIMUM RATINGS

D-C PLATE VOLTAGE - - - - . . 000 MAX. YOLTS
MAX.-SIGNAL D-C PLATE CURRENT, PER TUBE 2.5 MAX, AMPS
PLATE DISSIPATION, PER TUBE - - - - 2500 MAX. WATTS
PLATE CQOLER CORE TEMPERATURE 150 MAX. ° C
TYPICAL OPERATION CLASS AB, {Two tubes)

D-C Plate Yoltage - - - - - 4000 5000 4000 valts
D-C Grid Yoltage (approx.}* = - —I50 —{%0 —240 volts
Zero-Signal D-C  Plate Current - - 0.4 0.5 0.4 amps
Max.-Signal D-C Plate Current - - 4.0 3.2 3.0 amps
Effactive Load, Plate to Plate . - 2200 3500 4550 ohms
Peak A-F Grid Input Yolfage {per fube)} 340 360 390 volts
Max.-Signal Peak Driving Power - - 340 230 225 watts
Max.-Signal Mominal Driving Power

{approx.) - - - - . = - 170 115 113 wats
Max.-Signal Plate Power Qutput - - 1,000 11,000 13,000 watts

/'“3x2500A3

"
o
#h

A

TYPICAL OPERATION CLASS AB, (Two tubes)
(Modulator service for 4000 and 5000 volt operafion, fo modulate one or
two tubes, as shown under "Plate Modulated Radio Frequency Amplifier.”)

D-C Plate VYoltage - - 4000 5009 4000 5000 volts
D-C Grid VYoltage (approx.)* - —I55 —200 —l45 —190 volis

Zero-S5ignal D-C Plate Current - 0.4 04 0.6 0.5 amps
Max.-Signal D-C Plate Current - 1.35 [.13 2.70 2.26 amps
Effectivea Load, Plala to Plate - 6500 10,000 3300 5000 ohms
Peak A-F Grid Inpui Yoltage

{per tube) - - 240 275 285 310 vaolts

Max-5ignal Peak Driving Power - 42 40 134 1138 watts
Max.-Signal Mominal Driving

Power (approx.) - - . 2] 20 57 59 watts
Max.-Signal Plate Power Qutput - 3700 4000 7400 8000 watts
Will Modulate R, F. Final Input of 6470 7250 13,340 [4,500 watts

*Adiust to give stafed 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 inch of water when the
tube is cold, and increases with rising tempera-
ture to 1.25 inches when the plate dissipation at-
tains its rated maximum value of 2500 watts.

A minimum air flow of & cubic feet per minuie
must also be directed into the filament stem struc-
ture between the inner and outer filament ter-
minals. Cooling air in the above quantities must
be supplied to the anode cooler and the filament
seals before filament voltage is applied, and the
air flow should be maintained for at least one
minute after the filament power has been re-
moved. Simultaneous removal of all power and
air {as in case of power failure) will not ordinarily
injure the tube, but it is not recommended as a
standard operating practice. Anode-cooler-core,
grid- and filament-seal temperatures must not ex-
ceed 150° C,

The figures above are for an ambient temper-
ature of 20° C at sea level and do not include
duct or filter losses. Further information regarding
operation at higher ambient temperatures or
higher altitudes is available in an article entitled
"Blower Selection for Forced Air Cooled Tubes™,
by A. G. Nekut, in the August, 1950, issue of

"Electronics’'.

Filament Voltage—The filament voltage, as meas-
ured directly at the tube, should be 7.5 volts with
maximum allowable variations due to line fluctua-
tion of from 7.12 to 7.87 volts.

Bias Voltage—There is little advantage in using
bias voltages in excess of these given under "Typ-
ical Operation’, except in certain very special-
ized applications. Where bias is obtained from a
grid resistor, suitable protective means must be
provided to prevent excessive plate dissipation in
the event of loss of excitation.

}Endicates change from sheet dated 2-15-50.

Plate Voltage—The plate-supply voltage for the
3X2500A3 should not exceed 6000 volts. In most
cases there is little advantage in using plate-sup-
ply voltages higher than those given under "Typi-
cal Operation" for the power output desired.

In Class-C FM or Telegraphy service, a 0.1 henry
choke, shunted by a spark gap, should be series
connected between the plates of the amplifier
tubes and the high-voltage-plate-supply capacitor
to offer protection from transients and surges. In
plate-modulated service, where a plate-modula-
tion transformer is used, the protective choke is
not normally required.

Grid Dissipation—The power dissipated by the
grid of the 3X2500A3 must never exceed 150
watts. Grid dissipation may be calculated from
the following expression:

Pg=e¢mple
where Pg= Grid dissipation,
ecmp = Peck positive grid voltage; and

le=D-c grid current.

ecnp tmay be measured by means of a suifable
peak voltmeter connected between filament and
grid. Any suitable peak v.t.v.m. circuit may be
used (one is shown in "Vacuum Tube Ratings",
Eimac News, January 1945. This article is avail-
able, in reprint form on request}.

In equipment in which the plate loading varies
widely, such as oscillators used for radio-fre-
quency heating, care should be taken to make
certain that the grid dissipation does not exceed
the maximum rafing under any condition of load-
ing.

fn VHF operation, particularly above 75 Mc., the
d-c grid current must not exceed 200 ma. under
any conditions of plate loading. With lightly
loaded conditions the grid driving power should
be reduced so that the grid current does not ex-
ceed one-tenth of the plate current.
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3X2500F

MEDIUM MU TRIODE

EITEL-McCULLOUGH, INC.

SAN BRUNO, CALIFORNIA

The Eimac 3X2500F3 is a medium-mu, forced-air cooled, external-anode power
triode intended for amplifier, oscillator and modulator service. It has a maximum plate
dissipation rating of 2500 watts and is capable of high output at relatively low plate
voltages. A single 3X2500F3 will deliver a radio frequency plate power-output of 7500
watts at a plate voltage of 4000 volts.

The tube is equipped with flexible filament and grid leads which simplifies socketing
and equipment design for industrial and communication frequencies below 30 Mc.

The approved Federal Communications Commission rating for the 3X2500F3 as a
plate modulated amplifier is 5000 watts of carrier power.

GENERAL CHARACTERISTICS

ELECTRICAL
Filament: Thoriated tungsten
Voltage - - - - - - - - - - = E - - - - 7.5 volts
Current - - - - - - - - - - - - - - - 51 amperes
Amplification Factor (Average) - . % + 3 2 i s % 3 - = S i . 20
Direct Interelectrode Capacitances (Average)
Grid-Plaote - - - - - - - - - - - . - - - - 20 pufd
Grid-Filament - - - - - - - - - - - - - - - 36 pufd
Plate-Filament - - - - - - - - . - - - - - - 1.2 pufd
Transconductance (ib = 830 ma., Eb = 3000 v.) - - - - - - - - - 20,000 umhos
Frequency for Maximum Ratings - - = - 3 2 s & g g ? T % - 30 Mc
MECHANICAL
Base - i = 5 - - - . E = . . . - - - - - See Drawing
Mounting - . - . - . . 5 g - s . - - - Vertical, base down or up
Maximum Overall Dimensions:
Length (does not include filament connectors) - - - - - - - - - 9.0 inches
Diameter - - - - - - - - - - - - - - - 4.156 inches
Net weight - - - - - - - - - - - - - - - - - - 7.5 pounds
Shipping weight (Average) - - - - - - - - - . - - - - - 17 pounds

’ Cooling

A minimum flow of 120 cubic feet of air per minute must be passed through the anode cooler. The pressure drop across the cooler at this flow equals
1.0 inch of water. A minimum air-flow of 6 cubic feet per minute must also be directed toward the filament-stem structure, between the inner and outer
filament conductors. Cooling air in the above quantities must be supplied to both anode cooler and filament seals before applying filament voltage
and should be continued for one minute after the filament power is removed. Anode-cooler core, grid and filament seal temperatures must not exceed
150° C. These figures are for an ambient temperature of 20° C at sea level and do not include duct or filter losses.

RADIO-FREGUENCY POWER AMPL]F'ER TYPICAL OPERATIOM (Frequencies below 30 Mc. per tube)
D-C Plate Voltage - - e i - - - 4000 5000 6000 volts
OR OSCILLATOR D-C Plate Current - F - < - " : 2.5 2.5 2.08 amps
P (Conventional Neutralized Amplifier—Frequencies below 30 Mc.) D-C Grid Voltage - - - - . - - 300 -450 -500 volts
Class-C FM or Telegraphy (Key-down conditions, per tube) D-C Grid Current - - B - - - 5 245 265 180 ma
MAXIMUM RATINGS Peak R-F Grid Input Voltage - - - - - 580 750 765 volts
D-C PLATE VOLTAGE - - - - - - - - - 46000 MAX. VOLTS Driving Power (approx.) - - - - - - 142 197 136 watts
D-C PLATE CURRENT - - - - - . - - < 2.5 MAX. AMPS Grid Dissipation - - - - - - - 68 78 46 watts
PLATE DISSIPATION = . - < - 2 - - - 2500 MAX. WATTS Plote Power Input - - s - - . - 10,000 12,500 12,500 watts
PLATE COOLER CORE TEMPERATURE - - - - - - 150 MAX. " C Plate Dissipation - - - - - - - 2500 2500 2500 watts
GRID DISSIPATION® . - - - - - - - - 150 MAX, WATTS Plate Power Output - - a - = - - 7500 10,000 10,000 watts
¥ SEE APPLICATION NOTES.
PLA!'E_MODULA‘!’ED RAD'O_FREQUENCY TYPICAL OPERATIONS (Frequencies below 30 Mc. per tube)
D-C Plate Voltage - - - - - - - 4000 4500 5000 volts
AMPLIFIER DC Plare Covrent - - o+ o - T .67 1.55  1.45 amps
= ) i . Total Bios Voltage - - - - - - - -450 ~-500 -550 volts
P (Conventional Neutralized Amplifier—Frequencies below 30 Mc.) Fixed Bias Voltage - = . = . i " -230 -325 ~-410 volts
Class-C Telephony (Carrier conditions, per tube) Grid Resistor - - . - . & = 1500 1500 1400 ohms
MAXIMUM RATINGS D-C Grid Current - - - - - - - 150 120 100 ma
D-C PLATE VOLTAGE - . 4 < . ; . - - 5000 MAX. VOLTS Fegl_« R-F Grid Input Voltage - - - - - 480 720 760 volts
D-C PLATE CURRENT - - . - - . . . . 20 MAX. AMPS g”'i:“g]s";;‘;;n[n‘“’”'f”‘-’ ~ B g B o= & W g i
PLATE DISSIBATION - = = & = = & 2 = LAZ0. AKX WATTR Plate Power Input - - - - . . .  &670 4970 7250 watts
PLATE COOLER CORE TEMPERATURE - E . - - = 150 MAX. " C Plate Dissipation - - 5 . - - - 1670 1670 1670 watts
GRID DISSIPATION - - - - - 150 MAX, WATTS Plate Power Qutput - - - - - . - 5000 5300 5580 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.

(Effective 2-1-53) Copyright 1953 by Eitel McCullouah = ’ Indicates Change from Sheet Dated 2-1-50



AUDIO-FREQUENCY POWER AMPLIFIER
AND MODULATOR

Class B (Sinusoidal wove, two ubas unless otherwise specified)
MAXIMUM RATINGS

D-C PLATE VOLTAGE -

MAX.-SIGNAL D-C PEATE CURRENT PER TIJBE
PLATE DISSIPATION, PER TUBE -

PLATE COOLER CORE TEMPERATURE - -

TYPICAL OPERATION CLASS AB2 (Two tubes)

- - 6000 MAX. VOLTS
- - 2.5 MAX. AMPS
- - 2500 MAX, WATTS
- - 150 MAX.

1o

D-C Plaje Voltage - - . - - - - 4000 5000 6000 walts
D.C Grid Voltage (approx.* - - - - -150 -i90 -240 volts
Zera-Signal D-C Plate Current - - - 0.4 a.5 0.4 amps
Max.-Signal D-C Plate Current - - 4.0 3.2 3.0 amps

Effective Load, Plate 1o Plote - - . -
Peak A-F Grid Input Voltage [per tube} -
Max.Signal Peak Driving Power - - -
Max.-Signal Nominal Driving Power {approx.]
Max.-Signal Plute Power Quiput - - -

2200 3600 4650 ohms
340 360 390 volts
340 230 225 watls
170 115 113 wohs

11,600 11,000 13,000 watts

APPLICATION

Filament Voltage—The filament voltage, as measured
directly at the tube, should be 7.5 volts with maximum
allowable variations due to line fluctuation of from 7.12
to 7.87 volts.

Bias Voltage—There is little advantage in using bias voli-
ages in excess of those given under ““ Typical Operation,”
except in certain very gpecialized applications. Where bias
is obtained from a grid resistor, suitable protective means
must be provided to prevent excessive plate dissipation in
the event of loss of excitation.

Plate Voltage — The plate-supply voltage for the
3X2500F3 should not exceed 6000 volts. In most cases
there ig little advantage in using plate-supply voltages
higher than those given under* Typical Operation” for the
power output desired.

In Clags-C M or Telegraphy serviee, a 0.1 henry choke,
shunted by a apark gap, should be series connected between
the plates of the amplifier tubes and the high-voltage-plate-
supply capacitor to offer protection from transients and
surges. In plate-modulated service, where a plate-modula-
tion transformer is used, the protective choke is not nor-
mally required.

Grid Dissipation—The power dissipated by the grid of
the 3X2500F3 must never exceed 150 watts. Grid dissipa-
tion may be calculated from the following expression:

Pg=ecmple
where Py=grid dissipation,
€wmp = peak positive grid voltage, and
l.=d-c grid current.

emp may be measured by means of a suitable peak volt-
meter connected between filament and grid. Any suitable
peak v.t.v.m. circuit may be used (one is shown in “ Vacu-
um Tube Ratings,” Eimac News, Jahuary 1945, This article
is available, in reprint form on request).

In equipment in which the plate loading varies widely,
such as oscillators used for radio-frequency heating, care
should be taken to make certain that the grid dissipation
does not exceed the maximum rating under any condition
of loading.

“3X2500F3

TYPICAL OPERATIOM CLASS ABz (Two tubes}

{Moduictor service for 4000 and 5000 volt operation, to modulote one or two tubes,
os shown under “Plate Modulated Redio Frequency Amplifier.”)

D-C Plgte Voltage - - - - - 4000 5000 £000 5000 volts
D-C Grid Voltage [approx)* - - -155 -200 -145 ~190 volis
Zero-Sigaal D-C Plate Current - - 0.4 0.4 0.6 0.7 amps
Max.-Signal D-C Plate Current - - 1.35 1.13 2,70 2.26 omps
Effective Load, Plate to Plate - - - 6400 10,000 3300 5000 ohms
Peak A-F Grid Input Voltage [per tube) - 240 275 285 310 volts
Max.-Signal Peck Driving Power - - 42 40 134 118 waits
Max.-Signal Nominal Driving Power

{approx) - « - - - - 21 20 &7 59 walls
Max,-Signal Plete Power Output - - 3700 4000 7400 8000 waits
Wili Modulate R, F. Final input of - - 46670 7250 13,340 14,500 watts

*Adjust to give stated zero-signal plate current.
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EITEL-McCULLOUGH, INC.

SAN BRUNO, CALIFORNIA

3X3000A1

LOW-MU TRIODE

MODULATOR
AMPLIFIER

The Eimac 3X3000A| is a low-mu forced-air-cooled power triode intended for use as an audio

amplifier or modulator. The maximum rated plate dissipation is 3000 watts.

Two 3X3000Al's in class-AB, audio service will deliver up to 10 kilowatts maximum-signal plate

power output at 6000 plate volts without drawing grid current.

GENERAL CHARACTERISTICS

ELECTRICAL

Filament: Thoriated Tungsten
Voltage - - - - - - - -
Current - - - - - - -

Amplification Factor (Average) . - . - =

Direct Interelectrode Capacitances (Average)
Grid-Plate - - a & 4 = =
Grid-Filament - . = > " . ;
Plate-Filament - - 5 . = = =

Transconductance (l,=1.0 amp., E»=3000v.) - . .
MECHANICAL

Base - - - - - - - z - -

Mounting Position - - . . - 5 5 5

Cooling - - < » . . . z 3

Maximum Temperatures:

Grid and Filament Seals,
Anode Cooler Core % = . g =

Maximum Overall Dimensions:
Length " - - - % = . .
Diameter - B = = 2 = . .

Net Weight - - = = s . - - -
Shipping Weight (Average) - - 5 > 2 s

- . - 7.5 volts

- - 51 amperes

- - - 5

17
. 29 ppuf
25 ,uf

11,000 ;mhos

See outline drawing

- Vertical, base down or up

- Forced air

150°C

- - - 9.0 inches

- . 4,16
- - 6.25 pounds

inches

16 pounds

AUDIO FREQUENCY POWER AMPLIFIER
OR MODULATOR
Class-AB,

MAXIMUM RATINGS (Per tube)
D-C PLATE VOLTAGE

D-C PLATE CURRENT -
PLATE DISSIPATION - - .
GRID DISSIPATION

6000 MAX. YOLTS
2.5 MAX. AMPERES

3000 MAX, WATTS
50 MAX, WATTS

TYPICAL OPERATION (Sinusoldal wave, two tubes unless otherwise specified)
- - - . 3000 4000 5000 4000

D-C Plate Yoltage volts
D-C Grid Yoltage (approx.)? - -400 —B860 —I0B0 -—1300 voits
Zero-Signal D-C Plate Current - 665 500 400 335 ma
Max-Signal D-C Plate Current - 3.35 3.00 2.80 2.65 amps
Effective Load, Plate-to-Plate - 1170 2160 3320 4560 ohms
Peak A-F Grid Input Yoltage

(per tube) - - - - 555 760 995 1250 volts
Max-Signal Driving Power (approx.) 0 0 0 watts
Max-Signal Plate Power Input - 10,000 12,000 14,000 16000 watts
Max-Signal Plate Dissipation

(per tube) - - - - 3000 3000 3000 3000 watts
Max-Signal Plate Power Output - 4000 6000 8000 10,000 watis
Total Harmonic Distortion? - - 2.7 1.8 24 2.1 per cent

'Adjust to stated Zero-Signal D-C Plate Current. Effective grid-circuit resistance must not exceed 200,000 chms,

2At maximum signal without negative feedback,

APPLICATION

Filament Voltage—The filament voltage, as measured di-
rectly at the tube, should be the rated value of 7.5 volts.
Variations should be held within the range of 7.12 to
7.87 volts.
Cooling—The 3X3000A1 requires an air-flow of 150
cubic feet per minute through the anode cooler. This
corresponds to a pressure drop across the cooler of 2.2
inches of water. A flow of 6 cubic feet per minute must
also be directed into the filament stem structure, between
the inner and outer filament conductors.

The air-flow must be started when power is applied to
the filament, and must continue without interruption

(Effective 2-1.52) Copyright 1952 by Eitel-McCullough, Inc.

until all electrode voltages have been removed from the
tube. It is advisable to permit the air-cooling system to
operate for two minutes or more after the removal of
power.

These air requirements are based upon operation at
an ambient temperature of 20°C and at sea level,

Cooling conditions for the 3X3000A1 may be con-
sidered satisfactory if the temperature of the anode
cooler core and of the metal parts of the metal-to-glass
seals is not allowed to exceed 150°C. A convenient access-
ory for the measurement of these temperatures is “Tempi-
lag”, a temperature-sensitive lacquer manufactured by
tll'ieb;I‘e;’npil Corpcration, 132 West 22nd St., New York
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TENTATIVE DATA

3K20,000LK

KLYSTRON

EITEL-McGULLOUGH, INC. .

‘wr L-BAND
- SAN BRUNO, ALIFORNIA
Sﬂ’ ‘UNo, ¢ o AMPLIFIER

The Eimac 3K20,000LK is a three cavity, cascade, magnetically focused,
power amplifier klystron intended primarily for UHF television broadcast
service. A single 3K20,000LK operating as a television visual r-f amplifier will
deliver 5.5 kW of peak synchronizing power output with a power gain of 20 to
25 decibels. The cavities of the Eimac UHF television klystron are completed by
tuning boxes external to the tube.

NOMINAL TUNING RANGE
The entire UHF television band (470-890 Mc) is covered by three tubes of the 3K20,000L series:

TUBE TYPE NUMBER Me. CHANNEL
3K20,000LA 470-580 14-32
3K20,000LF 580-720 33.55
3K20,000LK 720-890 56-83
GENERAL CHARACTERISTICS
MECHANICAL ELECTRICAL
Mounting - - - - -Support from mounting flange Filament: Pure Tungsten
. . . i Voltage - - - - - - - 9.0 Volts
Mounting Position - - . - - - Axis Vertical Current (with cathode cold) - - . 42, Amperes
. . Current (with cathode at operating
Cooling - - - - - - Water & Forced Air firopacatire) h ) ) A -
Conraetlionss Maximum Allowable Starting Current - 84. Amperes
) . Cathode: Unipotential; heated by electron bombardment
Filament = =« « = - Fedible Leads MAXIMUM CATHODE RATINGS
Cathode - - - - - - Cylindrical Strap DC Voltage - - - 2300.  Maximum VYolts
Focus Electrode - - - . - Cylindrical Strap gg Eou;:erni': i . . I600‘75 m:::::: \ANr:r:sres
Cavities - - - - . Multiple Contact Fingers Focus Electrode:
*Voltage (with respect
Maximum Overall Dimensions: Magne:ioc T:?:r;:d;):(ia! = ) 8 Nolts
Length R . . B _ B . 38 Inches Field Strength (approxi-
) mately . - - 120. Gauss
Diameter - 2 - 5 5 - 5-11/16 Inches Nominal Frequency Range - 720-890 Mc
Net Weight - - - - - - - 45 Pounds TV Channels - - - 56-83
*™M ied f — i
Shipping Weight (Average) - - - - 205 Pounds cc?]{rolbeis e e e 8 0AngE s i e 00 volls [ eari nusrant

ULTRA HIGH FREQUENCY POWER AMPLIFIER
MAXIMUM RATINGS

DC BEAM VOLTAGE - = - - - - 3 - - 14.0 Max. kY
DC BEAM CURRENT - E - & < - E . s : : - 1.7 Max. Amps
COLLECTOR DISSIPATION . - - - . < = ] = 2 - 20.0 Max. kW

Note: Maximum beam voltage and beam current should not be applied without modulation (r-f drive).
TYPICAL OPERATION

RF Linear Amplifier—Television Visual Service (In accordance RF Amplifier—Television Aural Service

with 1953 United States, Fegleral Com. DC Cathode Bombarding Voltage - 2100  Volts

munications Commission Standards)

DC Cathode Bombarding Voltage - 2100  Volts DC Cathode Bombarding Current - 66 Amperes
DC Cathode Bombarding Current - 66 Amperes DC Cathode Bombarding P - 1400. Watts
DC Cathode Bombarding Power - - 1400  Watts AaE ST TS
DC Beam Voltage - - - - 13.3 kY DC Beam Voltage - 5 - - 10.5 kv
DC Beam Current - - - - 1.55 Amperes DC Beam Current 2 5 - 1.1 Amperes
tDC Collector Current (approximately)- 1.25 Amperes
Peak Synchronizing Level {DC Collector Current - - - - .9 Amperes
*Driving Power (approximately) - - 55. Watts Driving Power - R " . . 10.  Watts
Power Output - - - - = 55 kW R .
Efficiency - . p N R B 27.  Percent tCollector Dissipation (approximately) - 7. kW
Black Level Power Output - - - - - 2.75 kW
tCollector Dissipation (approximately) - 14, kW .
*Driving Power (approximately) - - 36,  Watts Efficiency - ? * & s - 24, Percent
Power Output - - - - - 33 kW {May vary somewhat from tube to tube.
Efficiency - - - - - - 16.  Percent *Total driving power including losses inserted for broadband operation.

Typical operation figures were obtained by direct measurement 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 and a practical resonant circuit. In many cases with furtner refinement and
improved {echniques better performance might be had. For the present the figures can be taken as attainable values.

(Effective 3-10-53) Copyright 1953 by Eitel-McCullough, inc.



APPLICATION

Mounting—The 3K20,000LK is provided with two
integral mounting flanges, located as shown on the
outline drawing. Either flange may be used to
supﬁori’ the tube. Two threaded holes are provided
in the Input Pole Piece and are shown on the out-
line drawing. 