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4-65A 65 3000 150 5 400 10 60 35 S 008 80 21 4000 425 231 | 1450 |{HRe
4X100A° 100 1000 250 2 300 15 60 28 45 002 141 47 12000| 287 164 | 3000 [| ...
“ 4-125A 125 3000 225 5 400 20 5.0 6.5 62 005 108 3.1 2450 569 287 | 2750 [HR6 ...
a 4X150A° 150 1000 250 2 300 1S 6.0 28 45 002 141 47 12000 247 164 | 3400 [ ... ..
° 4-250A 250 4000 350 5 600 35 5.0 145 51 012 127 45 4000| 638 356 | 37.50 |HRe ..
E 4-400A 400 4000 350 5 600 35 5.0 145 501 012 125 47 4000 638 356 | $5.00 |HR6 ..
4X500A° 500 4000 350 10 500 30 50 135 62 005 128 56 5200 475 263 | 9750 || ... ...
4X500F° 500 4000 350 10 500 30 5.0 122 62 005 111 37 5200 538 275 | 85.00 [ ...
4-1000A 1000 6000 700 25 1000 75 15 2] 72 024 272 76 10000 95 512 |120.00 [HRs
- 257 25 2000 75 T s e 63 3.0 24 15 27 03 2500[ 438 1.43 8.00 [HR1T ...
3C24 25 2000 75 8 .. . 6.3 3.0 23 1.5 17 03 2500 438 143 8.00 [[HRI HRI
35T 50 2000 150 15 ... ... 5.0 40 39 1.8 41 03 2850 55 18l 950 lHR3 .
357G 50 2000 150 15 ... ... 5.0 4.0 39 1.8 25 04 2850 575 1.8) 10.00 |[HR3 HR3
75TH 75 3000 225 16 ... ... 5.0 6.25 20 23 27 03 4150 725 281 12.00 [[HR3 HR2
75TL 75 3000 225 13 e e 5.0 6.25 12 24 26 04 3350| 725 28) 12.00 [HR3 HR2
2C39° 100 1000 100t 3 63 L 100 1.9 65 003 17000 275 126 | 3300 | ... ..
100TH 100 3000 225 20 ... ... 5.0 6.3 40 20 29 04 5500 775 3.9 16.50 [[HR6 HR2
100TL 100 3000 225 15 ... ... 5.0 63 4 20 23 04 23001 175 319 16.50 {HR6 HR2
152TH 150 3000 450 30 ... .. 50r10 1250r62 20 48 571 08 8300 763 30 | 26.00 [|HRS HRe
152TL 150 3000 450 25 .. . Sorl0 1250r62 12 44 45 01 msol 763 30 | 26,00 [[HRS HRre
[}
8 250TH 250 4000 350 40 e e 5.0 105 3729 50 07 6650{ 1013 381 30.00 |HR6 HR3
o 250TL 250 4000 350 35 e e 5.0 105 14 31 37 07 2650|1013 381 30.00 |HR6 HR3
= 304TH 300 3000 900 60 e e Sorl0 250r 125 20 102 135 07 16700 763 356 | §5.00 |HR7 HR6
304TL 300 3000 900 50 e 50r10 25 0r 125 12 9.1 85 06 16700 763 356 | 5500 [|HR7 HRe
450TH 450 6000 600 80 15 120 38 50 88 08 6650( 1263 5.13 | 70.00 [HR8 HR8
450TL 450 6000 600 65 15 12.0 18 5.2 73 09 6060 1263 5.13 | 70,00 {[HR8 HR8
750TL 750 10,000 1000 100 oo oo 15 21.0 15 5.8 85 12 3500 170 7.3 {12500 |HRS HR8
1000T 1000 7,500 750 80 e e 15 17.0 35 5.1 93 05 9050| 1263 513 [ 12500 [[HRO HRo
1500T 1500 8,000 1250 125 e - 15 240 24 12 99 15 10000 170 713 | 20000 [[HRS KR
20007 2000 8000 1750 150 oo e 100 25.0 23 85 127 1.7 11,0000 1775 813 | 250.00 |HRS Hro
3X2500A3° 2500 6,000 2000 150 e e 15 48 20 20 48 12 20000 90 416 (18000 ) ...
3X2500F3° 2500 6,000 2000 150 15 48 20 20 48 1.2 200000 90 . 416 | 18000 f ...
3X12500A3° | 12,500 6,000 8000 600 15 192 20 95 240 5 80000 95 11.06 | 875.00 ) ... .
3X20000A3° | 20,000 6,000 12,000 900 - woonee 15 288 200 e 120000} 100 125 [1275.00°) ...
MERCURY VAPOR RECTIFIERS HIGH VACUUM RECTIFIERS
866A RX21A 8724 KY21A 201€ 100-k 2-150D 250-R
(866) (RX21) (872) (KY21) (152-RA)
(Grid Control)
Filament Valtage 25 25 5.0 25 53 5.0 5.0 5.0
Filoment Current 5.0 omp. 10 omp. 7.5 omp. 10 amp. 04 6.5 13.0 105
Peak Inverse Voltage 10,000 11,000 10,000 11,000 1000 40,000 30,000 60,000
Peak Plote Current 1.0 mp. 3 omp. S.0amp 3 omp. 0010 e e e
Average Plate Current .25 amp. .75 amp. 1.25 amp. JS5amp. | ... .100 amp. 150 amp. 250 omp
Price $1.75 $8.00 $7.50 $12.00 $6.75 $13.50 $17.50 $20.00
OR D O O
VARIABLE FIXED
Hole Dio. _Pri HRS 125 $ 80
Type VVC60 | VC6-20 VC12-20 VC25-20 VC50-20 VC6-32 VC1232 V(2532 VC5032 :’l"‘ 552" o s 360 80
Capacity 1060 mmf| 6mmf 12-mmf 25-mmf 50mmf 6mmf 12-mmf 25-mmf S50-mmf HR2 0625 & | HRT 25 1.60
Eg"&’; . 20-KV 20KV 20KV 20KV 20KV 32KV 32KV 32KV 32KV HRS 070 ‘© | ves 570 160
Price $60.00 [ $13.50 _$1500 $18.00 $2200 $1550 _$18.00 $21.00 $25.00 HR4 1015 B0 | HR9 570 300
D O
HV-1 Diffusion Pump $125.00 O Type Price
An oir-cooled, oil diffusion type, General Data $12.00
vacuum pump, Ultimate vacuum, - c/°"'"'“ Assembly 1600 u hSingIe pol:d. do'u:l'o :hv:,v h:wl::h wi'rji'nh.
4x10-: mm of mercury. Speed 400A/4000 - - - . high vacuum sdaptable for high voltage switch-
(without baffle) approx. 67 li- 4.1000A/4000 - - - 22.50 o RF;’";':;"?_‘,‘_‘": ‘:l':h e i e
ters/seconds. Replacement Chimney itching will handle app 1.5 Amps
100 G, lonixation Gauge $22.50 4.400A/4006 - - - - 6.00 at 5 Ky,
An electronic vacuum pressure 4-1000A/4006 - - - 150 Vsl $12.00
gauge. Filament valtoge 3.5 to
7.5 volts. Same as above except for slightly smaller
. X glass tubulation.
Eimac Pump Ol A $5.00 qt.




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 Radio Supply, Inc.
Box 84

Fairbanks
Fairbanks Radio Supply Co.
329 Third Ave.,
P. O. Box 1385

ALABAMA

Birmingham
Ack Radio Supply Co.
223 North 22nd St.

James W. Clary Co.
2024 North 4th Ave.

Mobile
Harris Supply Co.
PO Box 1009
10 N. Water St.

Montgomery
Nolin-Mclnnis, Inc.
PO Box 2229
205 Commerce St.

Southeastern Radio Parts Co.

210 N: Court St

ARIZONA

Phoenix
Radio Parts of Arizona
36 West Madison St.

Radio Supply Co.
500 W. Washington St.

Radio Specialties &

Appliance Corp.
401 W. Jackson St.

Tucson
Elliott Electronics
418 N. 4th Ave.

ARKANSAS

Ft. Smith
Wise Radio Supply
914 Towson St.

Little Rock
Southern Radio Supply
1419 Main St.

Tanner Radio & Electric Co.
906 Main St.

Texarkana
Lavender Radio Supply Co.
PO Box 596

CALIFORNIA

Bakersfield
Valley Radio Supply
716 Baker St.

Burbank

Valley Electronic Supply Co.
1302 W. Magnolia Blvd.

Fresno
Arbuckle Radio Mfg. Co.
1427 Broadway

B. J. DeJarnatt Wholesale
Radio Co.
1260 Van Ness Ave.

Martin Distributing Co., Inc.

2618 Tulare

Glendale
Hagerty Radio Supply
6826 San Fernando Road
Los Angeles

Graybar Electric Co., Inc.
20) Santa Fe Ave.

Henry Radio
11240 West Olympic

Kierulff & Company
1837 Flower St.

Leo J. Meyberg Co.
2027 S. Figueroa St.

Radio Products Sales Co.
1501 South Hill

Radio Specialties Co.
1956 So. Figueroa St.

Radio Television Supply Co.
1509 S. Figueroa St.

Long Beach
Fred S. Dean Co.
969 American Ave.

Scott Radio Supply
266 Alamitos Ave.

Modesto
Jatk Warren Wholesale
Radio Supply
209 Yosemite Blvd.

QOakland
W. D, Brill Co.
10th & Jackson Sts.

Electric Supply Co.
149 - 12th St.

E. C. Wenger Co.
1450 Harrison St.

Pasadena
Dow Radio Supplg Co.
1759 E. Colorado St

Sacramento
E. M. Kemp Co.
1115 R Street

Sacramento Elec. Supply Co.
711 Capitol Ave.

Santa Ana
Radio & Television Equipment Co.
207 Oak St.

Santa Barbara
Channel Radio Supply Co.
434 State St.

San Bernardino
Electronic Equipment Distributors
973 West Baseline

Inland Electronic Supply
863 Colton Ave.

San Diego
Coast Electric Co.
744 G Street

Electronic Equipment Distributors
1228-2nd  Ave.

Western Radio & Television
Supply Co.
1415 India St.

San Francisco

Associated Radio Dis?ribuforsb
1251 Folsom St.

Graybar Electric Co.
9th & Howard Sts.

Leo J. Meyberg Co.
70 - 10th St.

Zack Radio Supply Co.
1426 Market St.

San Francisco Radio Supply Co.
1284 Market St.
San Jose

Frank Quement, Inc.
161 W. San Fernando St.

Stockton

B. J. DeJarnatt Wholesale
Radio Co.
515 N. Hunter St.

COLORADO

Colorado Sprin?:s
Murray Radio Co.
502 W. Colorado Ave.

Denver
Inter-State Radio & Supply Co.
1639 Tremont Place

Radio Products Sales Co.
1237 - 16th St.

Stafford Electronics
1423 Curtis St.

Pueblo
L. B. Walker Radio Co.
21B W. 8th St.

CONNECTICUT

Bridgeport
Hatry & Young, Inc.
544 East Main St

R. G. Sceli Co.
84 Elm St.

Hartford
Hatry & Young, Inc.
203 Ann St.

R. G. Sceli Co.
317 Asylum St.

New Britain

United Radio Supply Co.
47-53 East Main St.

New Haven
Thomas H. Brown Co.
106 State St.

Congress Radio Co.
207 Congress Ave.

Hatry & Young, Inc.
77 Broadway

New London
Hatry & Young of
New London Inc.
428 Bank Street

Stamford
Hatry & Young Inc.
525 Main St.
Stamford, Conn.

Waterbury
The Bond Radio Supply
18 Willow St.

Hatry & Young, Inc.
89 Cherry St.

DELAWARE

Wilmington
Radio Electric Service Co.
4th & Tatnall Sts.

Wilmingion Electrical
Specialty Co., Inc.
405 Delaware Ave.

FLORIDA

Jacksonville
Graybar Electric Co.
12th & Main Sts.

Kinkade Radio Supply
1402 Laura St.

Thurow Distributors, Inc.
15 - 17 E. Church St.

Miami
Electronic Supply Co.
61 N. E. 9th St.

Thurow Distributors, Inc.
420 South West 8th St.

Walder Radio & Appliance Co.

1809 N. E. 2nd Ave
Box 2240

Orlando
Graybar Electric Co., Inc.
533 West Central Ave.

Hammond-Morgan, Inc.
PO Box 3162
9 South Terry St.

Radio Accessories Co.
65 - &9 East Church St.

Thurow Distributors, Inc.
131 S, Court St.

Pensacola
Gulf Electric Supply
115 E. Gregory St.

Thurow Distributors, Inc.
St. Petersburg

Cooper Radio Co.
448 Second Ave., So.

Welch Radio Supply
408 - 9th St. S.

Tallahassee
Thurow Distributors, Inc.
213 East Tennessee Ave.

Tampa
Thurow Distributors, Inc.
134 - 136 S. Tampa St.

West Palm Beach
Thurow Distributors, Inc.
308 S. Olive St.

GEORGIA

Atlanta
Concord Radio Corp.
245 Peachtree St.

Graybar Electric Co
167 Walton St. N.

Southeastern Radio Parts Co.
442 W, Peachtree St. N.

Specialty Distributing Co., Inc.
425 Peachtree St. N. E.

Columbus
Radio Sales & Service Co.
1326 First Ave.

Macon
Specialty Distributing Co.
559 Mulberry St.

Savannah
Southeastern Radio Parts Co.
38 Montgomery St.
Specialty Distributing Co.
223 E. Broughton St

HONOLULU, T. H.

Radio Wholesale & Supply Co.
817 Alakea St.
P. O. Box 3768

IDAHO

Boise
Craddock's Radio -Supply
1522 State St.

ILLINOIS

Chicago
Allied Radio Corporation
833 W. Jackson Blvd.

Chicago Radio Apparatus
Co., Inc
415 'So. Dearborn St.

Concord Radio Corp.
227 West Madison St.

Concord Radio Corp.
901 W. Jackson Blvd.

Graybar Electric Co.
500 S. Clinton St.

Green Mill Radio Supply
145 West |11th St.

Lukko Sales Corp.
5024 Irving Park Rd.

Montgomery-Ward & Co.
619 W Chicago Ave.

Newark Electric Co.
323 West Madison St.

Radio Television Supply Co.
435 N. LaSalle St.

Sears-Roebuck & Co.
Homan & Arthington

Walker Jimieson
311 So. Western Ave.

DuQuoin

Meyers Radio Service

Kankakee
Radio Doctors Supply House
220 East Station St.

Moline
Lofgren Distributing Co.
1202 - 4th Ave.

Pecria
Klaus Radio & Electric Co.
707 Main St.

Quincy

Cooper Supply Co.
935 Main St.

Rockford
Art A. Johnson Sales & Service
1117 Charles St.

EIMAC TUBES ARE THE COUNTERSIGN OF DEPENDABILITY IN ANY ELECTRONIC EQUIPMENT




Mid-West Associated Distributors
506 Walnut St.

Rock Island
Tri-City Radio Supply
1919 Fourth Ave.

Springfield
Harold Bruce -
303 East Monroe St.

Wilson Supply Co.
108 W. Jefferson St.

INDIANA

Anderson
Seyberts Radio Supply
19 East 12th St.

Angola
Lakeland Radio Supply
525 South West St.

Evansville
Wesco Radio Parts
7th & Pennsylvania Sts.

Fort Wayne
Pembleton Laboratories
236 East Columbia @ Barr St.

Profecflve Electric Supply
. ‘Columbia St.

Warren Radio Company
720 S. Clinton St.

Gary
Cosmopolitan Radio
524 Washington St.

Hammond
Stanton Radio Supply
521 State St.

Indianapolis
Radio Distributing Co.
1013 N. Capitol ‘Ave.

Van Sickle Radio Supply Co.
34 West Ohio St.

Kokomo
George's Radio & Appliances
125 N. Buckeye St.

Muncie
Standard Radio Parts Co., Inc.
718 South Walnut St.

Peru
Clingaman Radio
814 W. Main St.

Richmond
Fox Sound Equipment Co.
126 S, 6th St.

South Bend
Radio Distributing Co.
Monroe & Carroll Sts.

Terre Haute
Archer & Evinger
1348 Wabash Ave.

Terre Haute Radio

501 Ohio St.
IOWA
Cedar Rapids 7

Gifford Brown Inc.
106-108 First St., S. W,

Council Bluffs
World Radio Laboratories, Inc.
744 West Broadway

Des Moines
Gifford Brown, Inc.
1216 Grand Ave.

Radio Trade Supply Co.
1224 Grand Ave.

Fort Dodge
Gifford Brown, Inc.
1030 Central Ave.

Ottumwa
Radio Trade Supply Co.
115 W. 2nd St. Y

Sioux C|fy
Dukes Radio Co.
209 - 11 Sixth St.

Power City Radio Co.
513 Seventh St.

Waterloo
Farnsworth Radio & Television
623 Jefferson St.
Gifford-Brown, Inc.
219 West bth St.

Ray-Mac Radio Supply
324 West 4th St.

Radio Trade Supply Co.
110 W. 5th St.

KANSAS

Pittsburg

Pittsburg Radio Supply
103 North Broadway

Topeka -
Acme Radio Supply
634 Quincy St.
Utility Supply Co.
125 Kansas Ave.
Wichita
Amateur Radio Equip. Co., Inc.
1215 East Douglas
Interstate Distributors, Inc.
1236 East Douglas

Radio Supply Co.
1125 - 27 E. Douglas

KENTUCKY

Lexington
Electronic Distributors
134 West 3rd St.
PO Box 55

Kentucky Radio Supply
519 Georgetown St.

Radio Equipment Co.
377 East Main St.

Louisville
P. I. Burks & Co., Inc.-
911 West Broadway

Universal Radio Supply Co.
715 South Seventh St.

LOUISIANA

Alexandria
Central Radio Supply Co.
113 De Soto St.
PO Box 1688

Lake Providence
F. H. Schneider & Sons, Inc.

Monroe
Hale & McNeil
New Orleans
Radio Parts, Inc.
807 Howard Ave.
Shuler Supply Co.
415 Dryades St.

Southern Radio Supply Co.
407 S. Roman St.
Shreveport

Inter-state Electric Co. of
Shreveport, Inc.

Koelemay Sales Co.
327 Market St.

MAINE

Bangor
Radio Service Laboratory
45 Haymarket Square
Portland
Maine Electronic Supply Corp.
13 Deer St.

Radio Service Laboratory
45 A Free St

MARYLAND

Baltimore
Henry O. Berman Co.
12 E. Lombard St.

Kann-Ellert Electronics Inc.
9 South Howard St.

Radio Electric Service Co.
3 North Howard St.

Wholesale Radio Parts Co., Inc.
311 West Baltimore St.

Hagerstown

Zimmerman Wholesalers
114 E. Washington St.

MASSACHUSETTS

Boston
DeMambro Radio Supply Co.
1111 Commonwealth Ave.

Dormitzer Electric & Mfg. Corp.
782 Commonwealth Ave.

Graybar Electric Co., Inc.
287 Columbus Ave.

Hatry & Young, Inc
42 - 44 Cornhill

A. W. Mayer Co.
895 Boylston St.
Radio Shack Corp.
167 Washington St.

Radio Wire Television, Inc.
110 Federal St.

Brockton

Ware Radio Supply Co.
913 Center. St.

Cambridge

The Eastern Co.
620 Memorial Drive

Holyoke
Springfield Radio Co.
93 High St.

Lawrence

Hatry & Young, Inc.
639 Essex St.

New Bedford

C. E. Beckman Co.
Il Commercial St.

Pittsfield

Pittsfield Radio Co.
44 West St.

Springfield
T. F. Cushing
349 Worthington St.

Springfield Radio Co.
405 Dwight St.

Worcester
Eastern Company
326 Chandler St.

Radio Electronics Sales Co.
46 Chandler St.

Radio Maintainance Supply Co.
19-25 Central St.

MICHIGAN

Ann Arbor
Wedemeyer Electronic Supply Co.
213 N. Fourth Ave.

Bay City
Kinde Distributing Co.
504 Washington Ave.

Butte Creek
Wedemeyer Electronic Supply Co.
Detroit

M. N. Duffy & Co.
2040 Grand River Ave.

Graybar Electric Co.
55 W. Canfield Ave.

Radio Electronic Supply Co.
1112 Warren Ave. West

Radio Specialties Co.
456 Charlotte Ave.

Radio Supply & Engineering
o., Inc.

129 Selden

Flint
Shand Radio Specialties
203 W. Kearsley St.

Grand Rapids
Radio Electronic Supply Co.
443 S. Division

Wholesale Radio Co.
317 Division Ave., S.

Jackson

Fulton Radio Supply Co.
265 W. Cortland St.

Kalamazoo
Ralph M. Ralston Co.
201 N. Park St.

Lansing

Wedemeyer Electronic Supply Co.
205 North Cedar St.

Larium
Northwest Radio

Muskegon
Industrial Electric Supply Co.
1839 Peck St.

Pontiac

Electronic Supply Co.
248 E. Pike St.
MINNESOTA
Duluth

Lew Bonn Company
228 E. Superior St.

Northwest Radio
109 E. First St.

Minneapolis
Lew Bonn Company
1211 La Salle Ave.

Graybar Electric Co.
824 S. 4th St.

Northwest Radio & Electronic
upply

204 South 10th St.

Stark Radio Supply Co.

71 S. Twelfth St.

St. Paul
Lew Bonn Co.
141 - 147 West Seventh St.

Hall Electric
386 Minnesota St.

MISSISSIPPI

Greenville
The Goyer Supply Co.
Radio Parts Dept.
Greenville

Jackson
Ellington Radio, Inc.
816 South Gallatin St.

Graybar Electric Co.
758 Ricks St.

MISSOURI

Butler
Henry Radio
211 North Main

Joplin
4 State Radio & Supply Company
201 Main St.

Kansas City
Burstein-Applebee Co.
1021 - 14 McGee St.

Graybar Electric Co., Inc.
1644 Baltimore Ave,

Radiolab

1612 Grand Ave.
Poplar Bluff

Tri-State Radio & Supply

136 Bartlett St.

Springfield
Harry Reed Radio & Supply Co.
833 - 37 Boonville Ave.

St. Joseph

St. Joseph Radio & Supply Co.
922 Frances St.




St. Louis
Graybar Electric Co., Inc.
2642 Washington Ave.

Walter Ashe Radio Co.
1125 Pine St.

Van Sickle Radio Co.
1113 Pine St.

MONTANA

Billings
Electronic Supply Co.
214 Eleventh St., West

NEBRASKA

Lincoln

Leuck Radio Supply
243 So. |lIth St.

Omaha
J. B. Distributing Co.
2855 - 57 Farnam St.

Radio Equipment Co.
2820 - 22 Farnam St.

NEVADA

Reno
Mariner Music House
124 North Virginia St.

NEW HAMPSHIRE
Concord

Evans Radio
8 No. Main St.

Manchester
Radio Service Laboratory
1191 Elm St.

NEW JERSEY
Atlantic City

Kearns, Inc.
Harrisburg & Atlantic Aves.

Camden

Radio Electric Service Co.
513 Cooper St.

Clifton

Eastern Radio Corp.
637 Main Ave.

Jersey City
Nidisco
713 Newark Ave.
Newark
Continental Sales Co.
195 - 197 Central Ave.

Aaron Lippman & Co.
244 Central Ave.

Radio Wire-Television, Inc.

24 Central Ave.
Phillipsburg

Carl B. Williams

154 S. Main St.

Trenton
Allen and Hurley
25 South Warren St.

NEW MEXICO

Albuquerque
Radio Equipment Co.
523 East Central Ave.

Southwest Radio Supply
324 N. Fourth St.

Roswell
Falconi Electrical Service
125 West 2nd St.

NEW YORK
Albany

Fort Orange Distributing Co., Inc.

642 - 44 Broadway

E. E. Taylor Co.
465 Central Ave.

Amsterdam
Adirondack Radio Supply
32 Guy Park Ave.

Binghamton
Federal Radio Supply Co.
188 State St.

Corfland

Mt. Vernon

New York City

Rochester

Buffalo Radio Parts & Equipment Co.

Dymac, Inc. 244 Clinton Ave. N

2329 Main St.

Radio Equipment Corp.
147 - 151 Genesee St.

Niagara Falls
Niagara Radio & Parts Co.
1518 Main St.

Schenectady
M. Schwartz & Son
710 Broadway

. A. Winchell
37 Central Ave.

Elmira Syracuse

John M. Mulligan

819 Clairmont Ave. Mee Wt

655 S. Warren St.

Ithaca Broome Distributing Co.

Stallman of Ithaca 912 Erie Blvd. E

210 - 12 N. Tioga St. Syracuse Radio Suppl
P. O. Box 306 38 W. Willow St. Y
Long Island Utica

rf;”_'sgp :ﬁﬂegecl\o:g: Beacon Radio Distributing

Jamaica 3 703 Varick St.

i istri Beacon Electronics, Inc.
oA hadio Distributors, Inc. 218-220 Pearl St.
Jamaica Electronic Laboratories & Supply

Peerl Radio Distribut, Inc. . .
geriss Radio Digributors, Inc S1 Columbia St.

Jamaica Vaeth Elec. Co.
35 Genesee St.

Eéaél.s 3$§dsl? Distributing Co. . Watertown

Beacon Electronics, Inc.
108 Lincoln Bldg.

White Plains

Westchester Electronic Supply Co.
333 Mamaroneck Ave.

Arrow Electronics Co.
82 Cortlandt St.

H. L. Dalis, Inc.

17 Union Square

-NORTH CAROLINA
Asheville

Freck Radio & Supply Co.
38 Biltmore Ave.

Electronic Marketers, Inc.
190 Varick St.

Federated Purchaser
80 Park Place

Fordham Radio Supply Co. Charlotte

269 - 71 J Ave. .. .
2 erome Ave Dixie Radio Supply Co.
Graybar Eiectric Co., Inc. 912 S. Tryon St.

420 Lexington Ave. Shaw Distributing Co.
Graybar Electric Co., Inc. 205 W. First St.
180 Varick St.

Harrison Radio Corp.
12 W. Broadway

Harvey Radio Co., Inc.
103 W. 43rd

Heins & Bolet, Inc.
48 Cortlandt St.

Milo Radio & Electronics Corp. Ralaigh

200 Greenwich St. Carolina Radio Equipment Co.
New Yorker Electronics Co. 105 East Martin St.

40 East 2Ist St. Southeastern Radio Supply Co.
Newark Electric Co., Inc. 411 Hillsboro St.

212 Fulton St.

Newark Electric Co., Inc.
242 - 50 West 55th St.

Newark Electric Co., Inc.
115 W, 45th St.

Niagara Radio Supply Corp.
160 Greenwich St.

Radio-Wire Television, Inc.
100 Sixth Ave.

Sanford Electronics Corp.
136 Liberty St

Greensboro
Dixie Radio Supply Co., Inc.
416 W. Market St
PO Box 2730

Johannesen Electric Co.
312 - 14 N. Eugene St.

Wilmington
French Radio Co.
1304 Market St.

Winston-Salem

Dalton-Hege Radio Supply Co.
340 Brookstown Ave.

NORTH DAKOTA

Fargo
Fargo Radio Service Co.

515 Third Ave. N
Sun Radio & Electronics Co., Inc.
122 - 24 Duane St. OKLAHOMA

Technical Equipment Co. Enid . .

135 Liberty St. Radio-Electronics, Inc.
A | 1032 E. Broadway

Terminal Radio Corp.

85 Cortlandt St. Oklahoma City
Graybar Electric Co.
706 West Main St.

Radio Supply, Inc.
724 N. Hudson

Beaucaire, Inc.
114 Monroe Ave.

Hunter Electronics Box 1972
233 East Ave.

Masline Radio & Electronic Tulsa

Equip. Co Radio, Inc.

p. . g
192 - 96 Clinton Ave. N. 1000 S. Main St.

Rochester Radio Supply Co. S & S Radio Supply Co.
114 St. Paul St. 721 S. Detroit St.

OHIO

Akron
Brighton Sporting Goods Corp.
110 East Market St.

Ashtabula
Morrison‘s Radio Supply
331 Center St.

Canton
Armstrong Radio Supply
226 - 28 Second St. S. E.

Burroughs Radio Co.
620 Tuscarawas St. W.

Cincinnati
Graybar Electric Co.
310 Elm St.

Herrlinger Distributing Co.
15th & Vine Sts.

Steinberg's Inc.
633 Walnut St.

The Mytronic Co.
121 West Central Parkway

United Radio, Inc.
1314 Vine St.

Cleveland

Graybar Electric Co., Inc.
1010 Rockwell Ave.

Northern Ohio Labs.
2073 W. 85th St.

Pioneer Radio Supply Corp.
2115 Prospect Ave.

The Progress Radio Supply Co.
415 Huron Rd.

Radio & Electronics Part Corp.
519 Huron Rd.

Winteradio, Inc.
1468 W, 25th St.

Columbus
Hughes-Peters, Inc.
111 - 117 East Long St.

Thompson Radio Supplies
218 E. Gay St.

Dayton
Hughes-Peters, Inc.
300 W. Sth at Perry

Standard Radio & Electronic
Products Co.
135 E. Second St.

East Liverpool

D & R Radio Supply
431 Dresdon Ave.

Mansfield

Burroughs Radio Co.
43 So. Diamond St.

Springfield
Eberlie's Radio Supply
522 West Main St.

Steubenville
D & R Radio Supply
156 S. 3rd St.

Toledo
The H & W Auto Accessories Co.
713 Adams St.

G. L. Snow Electronic Service
922 Monroe St.

Youngstown
Ross Radio Company
325 W. Federal St.

OREGON

Eugene
United Radio Supply, Inc.
179 W. 8th St.

Medford
Verl G, Walker Co.
205 West Jackson

Portland
Bargelt Supply Co.
1131 SW Washington

Harper Megee Co.
1506 N W Irving St.



Northwest Radio Supply Co.

717 S W Ankeny St

Stubbs Electric Co.
33 N W Park Ave.

Um;:.d Radio Supply, Inc.

W. Ninth Ave.
PENNSYLVANIA
Allentown

Radio Electric Service Co.
1042 Hamilton St.
Easton
Radio Electric Service Co.
9 N. 2nd St
Erie
J. V. Duncombe Co.
1011 W. 8th St.

Jordon Electronic Co.
201 W, 4th St.
Harrisburg

Radio Distributing Co.
140 S. Second St.

Lancaster
George D. Barbey Co.
29 E. Vine St.

Philadelphia
Almo Radio Co.
509 Arch St.

Consolidated Radio Co.
612 Arch St.

Electric Warehouse
1320 W. Erie Ave.

Graybar Electric Co., Inc.
910 Cherry St.

Herbach & Rademan Co.
522 Market St.

M & H Sporting Goods Co.
512 Market St.

Radio Electric Service Co.
5133 Market St.

Radio Electric Service Co.
3145 N. Broad St

Radio Electric Service Co.

W. Corner 7th & Arch Sts.

Eugene G. Wile
10 'S. 10th St.

Pittsburgh
Cameradio
963 Liberty Ave.

Graybar Electric Co., Inc.
37 Water St.

M. V. Mansfield Co.
937 Liberty Ave. -

Tydings Company
432 Grand St.

Reading
George D. Barbey Co.
2nd & Penn Sts.

Scranton
Fred P. Purcell
548 - 550 Wyoming Ave.

Scranton Radio & Television

Supply Co.
519 Mulberry St.

RHODE ISLAND
Providence

DeMambro Radio Supply Co.

90 Broadway

Eastern Company
130 Broadway

W. H. Edwards Co.
94 Broadway

SOUTH CAROLINA

Columbia
Dixie Radio Supply Co, Inc.
1715 Main St.

Charleston

Radio Laboratories
215 King St

Greenville
Dixie Radio Supply Co.
22 S. Richardson St.

Gilliam Radio Co.
117 W. Coffee St.

SOUTH DAKOTA

Sioux Falls
Power City Radio Co.
209 So. First Ave.

TENNESSEE

Chattanooga
Specialty Distributing Co.
709 Chestnut St.

Jackson
L. K. Rush Company
Box 1418

Knoxville
Chemcity Radio & Electric Co.
12 Emory Park
PO Box 3131

Roden Electrical Supply Co.
808 N. Central Ave.

Memphis
8luff City Distributing Co.
905 Union Ave.

Nashville
Braid Electric Co.
109 Eleventh Ave. So.
Electra Distributing Co.
1914 West End Ave.

TEXAS
Abilene
R. & R. Electronic Co.
1074 N. ist St.
Amarillo

R. & R. Electronic Co.
412 W. 10th St.

Austin
The Hargis Co.
706 - W. 6th St.

Beaumont

Montague Radio Distributing Co.

220 Willow St
PO Box 3045

Corpus Christi
Electronic Equipment &
Engineering Co.

1310 So. Staples St.
Modern Radio Supply
308 South Staples St.

Wicks-DeVilbiss Co.
516 - 18 South Staples St.

Dallas
Crabtree's Wholesale Radios
2608 Ross Ave.

Globe Radio, Inc.
2922 Elm St.

Graybar Electric Co., Inc.
400 So. Austin St.

R. C. & L. F. Hall
2123 Cedar Springs Ave.

Wilkinson Bros.
PO Box 169

Southwest Radio Supply
1820 N. Harwood St.

Denison
Denison Radio Supply
124 West Main St.

El Paso
Reeves-Elliott Co.
720 N. Stanton St.
Fort Worth
Electronic Equipment Co.
301 E. Sth St.
Ft. Worth Radio Supply Co.
1201 Commerce St.
Galveston

R. C. & L. F. Hall
1803 Tremont St.

Harlington

Modern Radio Supply
111 West Van Buren St.

Houston
R. C. & L. F. Hall
1306 Clay Ave.
PO Box 2434

Harrison Equipment Co.
1422 San Jacinto St.

Houston Radio Supply Co., Inc

Clay at LaBranch

Straus-Frank Company
4000 Leeland Ave.

Lubbock
R & R Supply Co., Inc.
706 Main St.

San Antonio
Amateur Radio Supply Co.
746 E. Myrtle St.

Straus-Frank Company
301 S. Flores St.

Tyler
Lavender Radio Supply Co.
110 Swann St.

Waco

The Hargis Co., Inc.
1305 Austin St.

Wichita Falls
Clark & Gose Radio S |
1204 Ohig st PPV
UTAH

Salt Lake City
Graybar Electric Co., Inc.
245 South Ist West Sf.

O'Laughlin's Radio Supply Co.

113 East Third South

Radio Supply Co.
45 East Fourth South

Standard Supply Co.
531 So. State St.
VIRGINIA
Ashland

Radio Service Co.

Lynchburg

Eastern Electric Co.
315 Twelfth St.

Norfolk
Radio Equipment Co.
821 West 2Ist St.

Radio Parts Dlsmbuhng Co.
128 W. Olney Rd.

Radio Supply Co.
711 Granby St.

Richmond
The Arnold Company
2349 W. Broad St

Graybar Electric Co.,
&th & Cary Sts.

Mattson's Radio
519 W. Broad

Radio Supply Co.
3302 W. Broad St.

Roanoke
H. C. Baker Sales Co., inc.
19 Franklin Rd.

Leonard Electronic Supply Co.
106 Second St. S. W

WEST VIRGINIA
Charleston

Chemcity Radio & Electric Co.

1225 E. Washington St

Sigmon's

708 Bigley Ave.

Huntington
Electronic Supply, Inc.
422 Eleventh St.

Wheelin
General Distributors
Hotel Wheeling Bldg.

WASHINGTON

Bellingham
Waitkus Supply Co.
110 Grand Ave.

Everett
Pringle Radio Wholesale Co.
2514 Colby Ave.

Seattle
Alaska Radio Supply, Inc.
14613 - 11th S.

Graybar Electric Co.
King & Occidental Sts.

Harper-Meggee, Inc.
960 Republican St.

Radio Products Sales Co.

1214 - Ist Ave.
Seattle Radio Supply, Inc.
2117 - 2nd Ave.

Western Electronic-Supply Co.
2609 First Ave.

Spokane
Columbia Electric & Mfg. Co.
So. 123 Wall St.

Harper-Meqgee Co.
N. 734 Division

Northwest Electronics Co.
North - 102 Monroe St.

Tacoma

C & G Radio Supply Co.
714 St. Helens Ave.

Walla Walla

Kar Radio & Electric Co.
PO Box 676
12th & Pine Sts.

Yakima
Lay & Nord
112 South Second St.
WASHINGTON D. C.
Capitol Radio Wholesalers
2120 - |4th St. N.

General Electric Supply Corp.
1330 New York Ave. N. W

Graybar Electric Co.
1329 E. Street N. W

Kenyon Radio Supply Company
2214 - |4th Street, N. W

Rucker Radio Wholesalers
1312 - 14th St. N. W,

WISCONSIN

Appleton
Appleton Radio Supply Co.
1217 N. Richmond St.

Valley Radio Distributors
518 N. Appleton St.

Beaver Dam

Kamrath Radio Service
306 South Spring St.

Madison

Satterfield Radio Supply
326 W. Gorham St.

Milwaukee

Central Radio Parts Co.
1723 W, Fond du Lac Ave.

Electro-Pliance Distributors, Inc.
2458 W. Lisbon Ave. :
Milwaukee 5

Radio Parts Co., Inc.
536 - 38 West State St.

Wausau

Radio Service & Supply Co.
615 - 3rd St.




TUBE

REPLACEMENT
CHART
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TUBE REPLACEMENT CHART
Tubes in the column marked "TYPE REPLACED" should be replaced with "EIMAC TUBE TYPE" shown in first column. Replace-

ment with the EIMAC TUBE TYPE will require no reductions in voltages or power input or changes in mechanical connections.

Tubes under the heading "NEAR EQUIVALENT" can be replaced with EIMAC tubes provided changes are made in the electrical
values or mechanical connections. Where an X" appears in the 'REQUIRED CHANGES" column some change is indicated.

Eimac NEAR EQUIVALENT
Tube Type REQUIRED CHANGES
T Replaced Type PLATE GRID
ype FIL. Vv BIAS SOCKET CONNECTOR CONNECTOR
2C39 IXI00A 11
GL2C39
ZpP572
3C24 3C28 X
2576 TUF20 X X X X
3-25D3 PEI30B X
VT204
246
DR24G
PEI30A
3C37 IXI50A3
3IX2500A3 7C24 X X X X
7C25 X X X X
WL473 X X X X
25T 3.25A3 HY30Z X X
3C34 NU30Z X X
2 809 X X
PEI30C GL809 X X
NU809 X X
WL809 X X
1623 X
GLis23 X
NU 18623 X
35T 3-50A4 HY40 X X
PE3ST T40 X X
NU40T X X
HY40Z X X X
TZ40 X X X
NU40TZ X X X
T55 X X X
811 X X
DR8I X X
GLsIt X X
NUSII X X
wLsi | X X
812 X X
812H X X
DR812 X X
GL812 X X
NUS812 X . X
WL8I2 X X
TG 3.50D4 4C25 X X
54 X X
3I56A X X X
808 X X X
DR808 X X X
UHS0 3.5062
BWI I
3048
834

(Effective |1-1-46) Copyright 1946 by Eitel-McCullough, Inc.

Printed in U.S.A.




TUBE REPLACEMENT CHART
TRIODES (Continued)

Eimac NEAR EQUIVALENT
Tube RT{PG 4 T REQUIRED CHANGES
eplace
Type p . ype FiL. V BIAS SOCKET CO:‘;‘AELETOR CONGNREICDTOR
75TH 3-75A3 HY51A X X X
NUSIA X X X
HY5I8 X X X
HY51Z X X X X
W75 X X X
8005 X X X
75TL 3-75A2
75T
100TH 3-100A4 4C22 X X X X
V1218 HF100 X X X X
RK38 TI25 X X X X
254 X X
810 X X X X
GL8IOo X X X X
DRI0OTH WwL810 X X X X
100TL 3-100A2 8000 X X X X
RK36
50T
152TH 3-150A3
152H
152TL 3-150A2
152L
152T
250TH 3-250A4 4C32 X X X
V1220 TW150 X X X
RK36 3I54E X X
354F X X X
WL463 X X X X
PE530 X X X
454H GL592 X
8225 X X X
250TL 3-250A2 4C34 X X X
VTI30 HVI8 X X X
150T KU23 X X X
454L DR200 X X X
EE200 X X X
HF200 X X X
NU200 X X X
T200 X X X
DR300 X X X
EE300 X X X
HF300 X X X
NU300 X X X
354C X X
354D X X X
WL460 X X X
806 X X
GL80s X X
_ WL808 X X
304TH 3.300A3
VT254
304H
WL535
304TL 3.300A2
VT129
304L
3047
WL525
450TH 3-450A4 357A X X X X
VTi08 833A X X X
WL450 DR833A X X X
F450TH GL833A X X X
854H ML833A X X X
WL833A X X X




TUBE REPLACEMENT CHART

TRIODES (Continued)

Eimac Tyoe NEAR EQUIVALENT
Tube YP REQUIRED CHANGES
Type Replaced Type PLATE GRID
Yp FIL. Vv BIAS SOCKET CONNECTOR CONNECTOR
450TL 3-450A2
300T
854L
750TL 3.750A2
1054L
1000T 3-1000A4
1000UHF
1500T 3-1500A3
2000T 3-2000A3 HF3000 X X X X
ZB3200 X X X X X
Eimac T NEAR EQUIVALENT
Tube ype REQUIRED CHANGES
Type Replaced Type PLATE GRID
FIL. vV BIAS SOCKET CONNECTOR | CONNECTOR
4-125A 4D21 4E27 X X X
4D23 RK65 X X
AT340 257 X X X
PE340 2578 X X X
AT257C X X X
PE257C X X X
813 X X X X
GL8I3 X X X X
ML813 X X X X
NU8I3 X X X X -
wL8I3 X X X X
800} X X X
4-250A 5022 363A X X X
5D24 GL592 X X X X X
4X500A RK6D22 X X X X X
Eimac T EIMAC TYPE NEAR EQUIVALENT
Tube R {pe yac REPLACED TYPE REQUIRED CHANGES
Type eplaced NoO. CONNECTORS | SPACING
7. 150A VC6-20 VCb
2-150D VCI12-20 vCi2 GLiL21 X X
RX21A GLIL25 X X
KY21A VC25-20 vC25 GLIL22 X X
100R 2-100A GLIL36 X X
GL4sI VC50-20 VC50 GLIL23 X X
WL578 -
8020 GLIL3S X X
DR8020 2
GL8020 VC250
250R 2-250A vC1000
TR40M VCs-32 VCs
3718
DR3718 VCi12-32 vCi2
NU3718 VC25.32 VC25
866A 866 )
UE966 VC50-32 VC50
UE968A
872A 872
UE9T72




TUBE REPLACEMENT CHART—CROSS INDEX.

FOR USE FOR USE FOR USE FOR USE

TYPE NO. EIMAC TYPE NO. EIMAC TYPE NO. EIMAC TYPE NO. EIMAC
GLIL2| VCi2-20 KU23 250TL VT220 250TH 809 25T
GLIL22 VC25-20 24 25T 254 100TH GL809 25T
GLIL23 VC50-20 246 3C24 VT254 304TH NU809 25T
GLIL2s VCi2-20 DR24G 3C24 257 4-125A WwL809 25T
GLIL36 VC25-20 25T6 3C24 2578 4-125A 810 100TH
GLIL38 VC50-20 HY30Z 25T PE257B 4-125A GL8Io 100TH
2-100A 100R NU30Z 25T AT257C 4-125A wLsl0 100TH
2-250A 250R PE3ST 35T PE257C 4-125A 81l 35T
GL2C39 2C39 RK36 100TL DR300 250TL DR8I 35T
3-25A3 25T RK38 100TH EE300 250TL GLsIt 35T
3-25D3 3C24 HY40 35T HF300 250TL NU8I I 35T
3-50A4 35T HY40Z 3sT NU300 250TL wLsl | 35T
3-50D4 3I5T6 NU40T 35T 300T 450TL 812 35T
3.5062 UHS50 NU40TZ 35T 3048 UHS50 812H 35T
3-75A2 75TL T40 35T 304H 304TH DR8I2 35T
3-75A3 75TH TR4OM 250R 304L 304TL GL8I2 35T
3-100A2 100TL TZ40 35T 304T 304TL NU8I2 38T
3-100A3 100TH 50T 100TL AT340 4-125A wL812 38T
3-150A2 152TL HYSIA 75TH PE340 4-125A 813 4-125A
3-150A3 152TH HY51B 75TH 354C 250TL GL8I3 4-125A
3-250A3 250TL HY51Z 75TH 354D 250TL ML8I3 4-125A
3-250A4 250TH NUSIA 75TH 354E 250TH NU8I3 4-125A
3-300A2 304TL 54 35T 354F 250TH wLsI3 4-125A
3-300A3 304TH T55 35T 356A 3I5T6 8225 250TH
3-450A2 450TL RK63 250TH 357A 450TH 833 450TH
3-450A4 450TH RK65 4-125A 363A 4-250A 833A 450TH
3-750A2 750TL 75T 75TL 3718 250R DR833A 450TH
3-1000A4 1000T TW75 75TH DR37I8B 250R GL833 450TH
3-1500A3 1500T DRI100OTH 100TH NU37I8B 250R MLB833A 450TH
3-2000A3 _2000T HF100 100TH F450 450TH WL833A 450TH
3C28 3C24 VTi08 450TH WL450 450TH 834 UHSs0
3C34 25T TI25 100TH GL45] 100R 854H 450TH
3X100A 1| 2C39 VTI29 304TL 454H 250TH 854L 450TH
3X150A3 3C37 PEI30A 3C24 4541 250TL 1000UHF 1000T
4C22 100TH PE130B 3C24 WL460 250TL 1054L 750TL
4C25 35TG PEI30C 25T WL463 250TH 1623 25T
4C32 250TH VTi30 250TL WL4T3 3X2500A3 GL1623 25T
4C34 250TL 150T 250TL WL525 304TL NU1623 25T
4D21 4-125A TWI50 250TH PE530 . 250TH HF3000 2000T
4D23 4-125A 152H 152TH WL535 304TH 8000 100TL
4E27 4-125A 1521 152TL ZPs72 2C39 8001 4-125A
5D22 4-250A 152T 152TL WL578 100R 8005 75TH
5D24 4-250A DR200 250TL GL592 4-250A 8020 100R
RK6D22 4X500A EE200 250TL GL592 250TH DR8020 100R
7C24 3X2500A3 HF200 250TL 806 250TL L8020 100R
7C25 3IX2500A3 NU200 250TL GL80b 250TL ‘
BWI I UHS50 T200 250TL WL806 250TL

Hvig 250TL VT204 3C24 808 35T6G

TUF20 3C24 V1218 100TH DR808 35T6




In calculating and predicting the operation of a
vacuum tube as a class-C radio frequency amplifier, the
considerations which determine the operating conditions
are plate efficiency, power output required, maximum
allowable grid and plate dissipation, maximum allowable
plate voltage and maximum allowable plate current. The
values chosen for these factors will depend both on the
demands of a particular application and the tube selected
to do the job.

The plate and grid currents of a class-C amplifier are
periodic pulses, the durations of which are always less
than 180 degrees. For this reason the average plate and
grid currents, power output, driving power, etc., cannot
be directly calculated but must be determined by a Four-
ier analysis from points selected along the line of opera-
tion as plotted on the constant-current characteristics.
This may be done either analytically, or graphically.
While the Fourier analysis has the advantage of accuracy,
it also has the disadvantage of being tedious and involved.

An approximate analysis which has proven to be suf-
" ficiently accurate for most purposes is presented in the
following material. This system has the advantage of
giving the desired information at the first trial. The sys-
tem, which is an adaption of a method developed by Wag-
ener!, is direct because the important factors, power out-
put, plate efficiency and plate voltage may be arbitrarily
selected at the beginning.
In the material which follows, the following set of

symbols will be used. These symbols are illustrated
graphically in Figure 1.

Symbols

P, =Plate power input

P, =Plate power output

P, =Plate dissipation

n =Plate efficiency expressed as a decimal
Ewn=D-c plate supply voltage

E,n =Peak fundamental plate voltage

evmin =Minimum instantaneous plate votage

I, =Average plate current

I,m =Peak fundamental plate current

ibmaz =—Maximum instantaneous plate current
8, =One-half angle of plate current flow

E.c =D-c grid bias voltage (a negative quantity)

1 W. G. Wagener "Simplified Methods for Computing Performance of
Transmitting Tubes,"" Proc. I.R.E., Vol. 25, p. 47, (Jan. 1937).

(Reprinted from the Eimac News Industrial Edition, March 1945)

E¢n =Peak fundamental grid excitation voltage
e.mp =Maximum positive instantaneous grid voltage
I. =Average grid current
icmax =Maximum instantaneous grid current
P, =Grid driving power (including both grid and
bias losses) .
P, =Grid dissipation
u  =Amplification factor
Method
The first step in the use of the system to be described
is to determine the power which must be delivered by the
class-C amplifier. In making this determination it is well
to remember that ordinarily from 5 to 10 per cent of the
power delivered by the amplifier tube or tubes will be lost
in well-designed tank and coupling circuits at frequencies
below 20 Mc. Above 20 Mec. the tank and coupling circuit
losses are ordinarily somewhat above 10 per cent.
The plate power input necessary to produce the
required output is determined by the plate effiiciency:

P,
n

Pi=

For most applications it is desirable to operate at the
highest possible efficiency. High-efficiency operation usa-
ally requires less expensive tubes and power supplies, and
the amount of artificial cooling needed is frequently less
than for low-efficiency operation. On the other hand,
high-efficiency operation often requires more driving
power and higher operating plate voltages. Eimac tri-
rodes will operate satisfactorily at 80 per cent efhi-
ciency at the highest recommended plate voltages and at
75 per cent efficiency at medium plate voltages.

The first determining factor in selecting a tube or tubes
for any particular application is the maximum allowable
plate dissipation. The total plate dissipation rating for
the number of tubes used must be equal to or greater than
that calculated from

P,=P:—P,

After selecting a tube or tubes to meet the power out-
put and plate dissipation requirements it becomes neces-
sary to determine from the tube characteristics whether
the tube selected is capable of the required operation and,
if so, to determine the driving power, grid bias and grid
current.



The complete procedure necessary to determine the 17. Calculate average grid current from ratio found in step
class-C-amplifier operating conditions is as follows®: 16 and value of iczmax found in step 11.
1. Select plate voltage, power output and efficiency. I.= femas

ratio from step 16

2. Determine plate input from
18. Calculate approximate grid driving power from

‘ P.— P,
- = Ps=09 Egnlc 3
3. Determine plate dissipation from . 19. Determine grid dissipation from
Pp =P,—P, / ~ P‘= Pd+Echc
P, must not exceed maximum rated plate dissipation for tube or tubes P must not exceed the maximum rated grid dissipation for the tube
selected. s:lochd.
4. Determine average plate current from : Example
| = g‘ A typical application of this procedure is shown in the
bb

‘example below.
I, must not exceed maximum rated plate current for tube selected.

5. Determine approximate ism.. from 1. Desired power output............. 1250 watts
) € app € lomex Desired plate voltage.............. 4000 volts
ibmax=4.5Is for n=0.80 Desired plate efficiency.......... 75 per cent (n=0.75)
ébm|x=4.01b for n=0.75 :
ibmex=3.5Is for n=0.70 2. P, — 2([)27550 —1670 watts
6. Locate the point on constant-current characteristics .
where the constant plate current line corresponding to 3. P,=1670—1250—=420 watts
the approximate ismax determined in step 5 crosses the
line of equal plate and grid voltages (‘‘diode line’). Try type 450TL; Max. P,=450W; u =18
Read ebm:in at this point.?
167
7. Calculate Eym from 4. L= ———-4202 =0.417 ampere

Epm=Er—eomia (Max, I for 450TL=0.600 ampere)

. Iom
8. Calculate the ratio ;,, from 5. Approximate ibmax=4.0x0.417=1.67 ampere
i Iem  2n Em 6. esmin= 315 volts (see figure 2)
b Eom 7. Epm=4000 — 315 = 3685 volts
9. From the ratio o I 2x0.75 x 4000
I Zem : =
’ : 8. L = 3685 1.63
ratlo I =~ from Chart 1. i
9, "i"“ =3.45 (from Chart 1)
10. Calculate a new value for isma: from ratio found in step 9. ® '
ibmax= (ratio from step 9) I» 10. ibmex=3.45 X 0.417=1.44 amperes
11. Read ecmp and icm:: from constant current characteristics 11, e.mp=280 volts

max 6 10.
for values of esmic and ibmax determined in steps 6 and femes=0.330 amperes

12. Calculate the cosine of one-half the angle of plate (see figure 3)
current flow from

I 12, . Cos 6,=2.32 (1.63 — 1.57)=0.139
Cos 0..=2.3I( L 57) 3685
13. Ece= —_'1 0.139 [0 139 )——
13. Calculate the grid bias voltage from E = — 270 volts
1 bb
Ecc—Y—_m[Cos 6 ( )— 14. E;m=280 — ( — 270) =550 volts
14. Calculate the peak fundamental grid excitation voltage 15 ’ &2= 550 ——204
from ’ Ec. —270 .
—_ _— 16. cmax
Eem=ecmy—Ecc 11 =5.69 (from Chart 2)
E {J
15. £ cc and Eg;m found . 0.330
Ee. 17. I.= 5.69 =0.058 amperes
in steps 13 and 14.
. E 18. P4=0.9 X 550 x 0.058 =28.7 watts
. lemax . gm .
16. Read ratio L from Chart 2 for ratio E.. found in 19, P,=28.7 + (— 270 x0.058) =13.0 watts \
step 15. ' (Max P; for 450TL=65 watts)®
2 In the case of push-pull or parallel amplifier tubes the analysis should be 3 In a few cases the lines of constant plate current will inflect sharply
carried out on the basis of a single tube, dividing P,, P, and P’ by the upward before reaching the diode line. In these cases e, ., should not
number of tubes before starting the analysis and multiplying I, |, and P, be read at the diode line but at the point where the plate current line

by the same factor after completing the analysis. intersects a line drawn from the origin through these points of inflection.
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This system of class-C amplifier analysis is now being
converted to nomograph form for presentation in the near

future.

4 If this calculation gives Cos 6, os zero or a negative quantity class-8

operation is indicated and new operating conditions should be chosen ’

on & basis of higher efficiency (less plate dissipation, more power output
or less power input).
s The calculated driving power is that actually used in supplying the grid

and bias losses. Suitable allowance in driver design must be made to
allow for losses in the coupling circuits between the driver plate and

the amplifier grid.
8 ''Vacuum Tube Ratings'’ Eimac News, Industrial Edition, Jan. 1945,
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Yacuum Tube Ratings

The data presented on tube data sheets are usually divided
into three categories, (1) Electrical and Mechanical Char-
acteristics, (2) Maximum Ratings and (3) Typical Operat-
ing Conditions. Electrical and mechanical characteristics are
self-explanatory. The typical operating conditions are in-
tended to guide the user in application of the tube under
certain “typical” conditions. Several typical operating con-
ditions for each class of service are usually given, with plate
voltage as the independent variable. The conditions are
chosen so that maximum performance is obtained for each

value of plate voltage.

The conditions indicated as ‘“typical” are not the only
ones under which the tube can be used, however, and for
this reason maximum ratings are given, so that if the user
desires to choose his own conditions he will know the max-
imum capabilities of the tube in regard to certain restricting
factors.

. Maximum ratings are set solely on a basis of expected tube
life. Each rating has been carefully determined by the tube
manufacturer as the maximum value which will still permit
a reasonable life expectancy for the tube.

Ordinarily the manufacturer sets each limit on an indi-
vidual basis without regard to any other limit except where
such limits are by their nature interdependent within the
tube it“‘self. Where the limits are interdependent in this way
simultaneous operation at the maximum ratings involved is
assumed in setting the limits, which may then be used as

individual maximums.

Maximum Plate Dissipation

The plate dissipation of all radiation-cooled Eimac tubes
is limited by plate temperature and its effects on parts of
the tube other than the plate. The plates of all radiation-
cooled Eimac tubes will withstand several times their max-
imum rated plate dissipation, but the heat generated by such
operation has a considerable effect on other parts of the tube.
The radiant heat from the plate causes the grid, filament and
envelope to become heated, while heat conducted away from
the plate by the plate lead contributes to the heating of the
plate seal.

These effects are not ordinarily instantaneous, however,
and for this reason all radiation-cooled Eimac tubes may be
momentarily subjected to plate dissipation in excess of the
maximum rating. The maximum plate dissipation rating is
intended to set a point where continuous operation may be
carried out without damage to any part of the tube, even
though the other portions may at the same time be operating

at their maximum ratings.

Regardless of other conditions, the mazimum plate dissipa-
tion rating should not be erceeded in continuous operation.
Plate dissipation in excess of the maximum rating is per-
missible for short periods of time with all Eimac radiation-

cooled types.

Maximum Plate Voltage

Since Eimac tubes have no internal insulators, the only
purpose of the maximum plate voltage limitation is to set a
point above which the glass envelope will become damaged
from dielectric losses or to set indirectly a limit to the r.f.
charging current flowing in the plate and filament leads. The
charging current is a function of the r.f. plate voltage, which
is in turn a function of the d.c. plate voltage; this makes
it possible to set an adequate limit on r.f. plate current with-
out requiring the difficult task of determining the current
directly. Most Eimac maximum plate voltage ratings fall in
the r-f-plate-current-limit category. However, an example
of the glass-stress type of limit may be seen in the UH-50
data. This tube has the same electrode structure as the 75TL.
Due to the fact that its grid and plate leads are adjacent at
the top of the envelope, however, the UH-50 has a maximum
plate voltage rating of 1250 volts, whereas its counterpart,
the 75TL, which has widely separated electrode termina-
tions, has a maximum plate voltage rating of 3000 volts.

Regardless of other conditions, the marimum plate voltage
rating should not be exceeded.

Maximum Plate Current

The maximum d-c plate current limit on Eimac tubes is
based on the available filament emission. The maximum figure
is intended to set a value which may be easily realized
throughout the life of the tube.
clusive indication to date that excessive current has any
direct effect on the life of the filament, although there is a
certain amount of evidence to support such a belief. How-

There has been no con-

ever, if operating conditions are chosen which require that
the maximum plate current limitation be exceeded at the
start of tube life, it may become increasingly difficult to
maintain the excessive plate current as the tube ages.

Regardless of other conditions, the marimum plate current
rating should not be exceeded.

Maximum Grid Ratings

Maximum grid current ratings, when coupled with max-
imum bias voltage or maximum r-f grid voltage ratings could
conceivably limit grid dissipation. In many tubes, however,
there is little justification for an indepedent grid bias or
r-f grid voltage rating from a practical standpoint. Actually,
of course, excessive r-f or bias voltage could cause excessive
seal heating or breakdown of glass insulation. On most
Eimac tubes these limitations are more academic than actual,
since the magnitudes of voltage required to damage the tube
are far in excess of those needed in practice, and their use

results in no advantage to the tube user.

In the practical sense, the only grid limitation for most
Eimac tubes is grid dissipation. Excessive grid dissipation
can result in either primary (thermionic) emission from the
grid or in deformation or melting of the grid through over-

heating. Most Eimac tubes now have non-emissive grids,




so. that de_:formation or melting is usually the only result of
excessive grid dissipation.

In the past, maximum grid dissipation has been more or
less implied, rather than stated, on the Eimac tube data sheet
by indicating a maximum grid current value. It was assumed
that the tube user would not be likely to use more grid bias
than necessary, since this would result in an increase‘in
driving power without other compensating advantages, and
that with a maximum grid current rating grid dissipation
was thereby limited by practical considerations rather than

by a definite statement. When the limit of grid dissipation -
was exceeded the user was usually made aware of the fact -

through a falling off of grid current as primary grid emission
started to take place. The grid-emission phenomena is char-
acteristic of tubes which do not employ special non-emissive
" grids, and its meaning is generally understood by the great
majority of tube users.

The  introduction of the non-emissive grid has led to
difficulties with the maximum-grid-current rating, since there
is generally little sign of grid emission in these tubes up to
the point where the grid is permanently deformed by over-
heating. Obviously a new system of maximum grid ratings
is required.

While it would be possible to set a limit on grid dissipa-
tion by giving maximum figures for both grid current and
bias or peak r-f voltage, this has not been considered to be
advisable since it places unnecessary and artificial restric-
tions on the application of the tubes. The new method of
rating will consist only of a maximum on grid dissipation,
and, in a few cases where glass-stem insulation is involved,
a limit on r-f grid voltage. This grid-rating system will be
used on all future printings of Eimac tube data sheets.

The influence of plate dissipation on grid temperature has
been taken into consideration in setting up the grid dissipa-
tion maximums. The maximum grid dissipation figure given
for each tube may be used simultaneously with maximum

rated plate dissipation.

TO GRID

Figure I. Peak vacuum tube voltmeter for making E ., or e ., measurements.

Grid Dissipation Measurement
The obvious objection to grid-dissipation ratings is the
necessity of determining the actual value of grid dissipation
Since grid dissipation is, always equal to the total grid driving
power less the power lost in the bias source, it is a simple
matter to determine grid dissipation if the driving power is
known. Driving power is equal to the driver output les:
the loss in the coupling circuits between the driver and the
amplifier grid circuit (the coupling circuits include the driver
plate tank, the coupling transmission line, and the amplifier
grid tank, if one is used). Ordinarily, the losses in the
coupling circuits will amount to about 30 per cent of the
driver output. If this method is used:
Pg =N (Po driver )_Eclc
Where P, — Grid Dissipation

N = Coupling Efficiency (Ordinarily N = 0.7)

P, driver = Driver output power

E. = D-C Bias Voltage

_ I. = D-C Grid Current
Another method of determining grid dissipation is te
subtract the.bias loss from the driving power calculated
by Thomas’ formula®:
Py = Egn I,
Where E¢m — Peak R-F grid voltage
Grid dissipation is then approximately equal to:
P, = I. (Egm—E.) or alternatively
P, = eemp I, ?

Where ecmp — Peak Positive Grid Voltage

In order to use these expressions for Pg it is necessary to
determine either Egn or ecmp. A suitable peak voltmeter
for this purpose is shown in figure 1. When terminal (A) is
connected to the negative end of the C-bias supply the meter
reads E,,. With (A) connected to ground, the meter indi-
cates e.mp. The first method of connection is most useful in
measuring total grid driving power. When used to determine
grid dissipation or driving power on a push-pull stage by
measuring the voltage on each grid separately it may be
advisable to shunt the “free” side of the grid tank circuit with
a small capacitor having a capacitance equal to that intro-

duced by the v.t.v.m.

The following is a tabulation of the maximum allowable
grid dissipation for a group of Eimac tubes:

MAx Pa MAx PG

TYPE (WATTS) TYPE (WATTS)
*25T 7 250TL 35
3C24 8 304TH 60
**35T 15 304TL S0
35TG 15 450TH 80
UHSO 13 450TL 65
75TH ) 16 750TL 100
75TL 13 1000T 80
152TH 30 1500T 1285
152TL 25 2000T 150

250TH 40

*Max. Egnm 500 v.
**Max. Eg;, 500 v.
)

Regardless of other conditions, the maximum grid dissipa-
tion rating should not be exceeded.

|. Thomas, 'Determination of Grid Driving Power in Radio Frequency Ampli-
fiers,'" Proc. I.R.E., Vol. 17, p. 1134 (1933).
2, Everitt, 'C ication Engi ing'' p. 562; McGraw-Hill.




100TH

HIGH-MU TRIODE

.
MODULATOR
OSCILLATOR
AMPLIFIER

O, CALIFORNIA

GENERAL CHARACTERISTICS

ELecTRICAL
Filament: Thoriated tungsten
% Voltage - - - S 5.0  wvolts
Current - - - - - - - - - - . - 6.3 amperes
Amplification Factor (Average) - - - - - - - - 40

Direct Interelectrode Capacitances (Average)
Grid-Plate - - - - - - I . . . - 2.0 uuf
Grid-Filament - - - - - - - - - - 29 upf
Plate-Filament - - .- 0.4 uuf
J ransconductance (1,=200 ma,, E,,._BOOO e,._—IS) 5500 umhos
MECHANICAL
Base - - - (Medium 4-pin bayonet ceramic) RMA type M8-078
Basing - - - - - - - - - - RMA type 2M
Maximum Overall Dnmens:ons:
length - - - -« - - - - - - - - 175 inches
Diameter - - - - - - - - - - - 3719 inches
Net weight - - LI 4 ounces
Shipping weight (Average) R 1.5 pounds

Aupio FREQUENCY POWER AMPLIFIER AND MODULATOR
Class B

TYPICAL OPERATION—2 TUBES Max. RATING

D-C Plate Voltage - - - 1500 2000 3000 3000 volts
Max.-Signal D-C Plate Current per tube‘ - - - . . 225 ma.
Plate Dissipation, per tube® - - - - - e . 4 100 watts
D-C Grid Voltage (approx.) - - - - - -20 -35 -65 volts /
Peak A-F Grid Input Voltage - - - - - 290 310 335 volts
Zero-Signal D-C Plate Current - - - - - 80 60 40 ma.
Max.-Signal D-C Plate Current - - - - - 320 280 215 ma.
Max:-Signal Driving Power (approx.) - - - 7 7 5 watts
Effective Load, Plate-to-Plate - - - - - 8750 15000 31000 ohms
Max.-Signal Plate Power Output - - - - 280 360 650 watts
ged over any i idal eudio eycle,
RADIO Fuqumcv PowEr AMPLIFIER AND OsciLl

Class-C *Telegra L "y et

(Key down conditions wi

TYpicAL OpzrATION—1 Tuse Max. RATING

D-C Plate Voltage - - - - - - - - 1500 2000 3000 3000 volts
D-C Plate Current - - - - - - - - 190 165 165 225 ma.
D-C Grid Current - - - - - - - - 48 39 51 60 ma.
D-C Grid Voltage - - - - - - - - volts
Plate Power Output - - - - - - - - 185 235 400 watts
Plate Input - - - - - - - - - - 285 335 500 watts
Plate Dissipation - - - - - - - - 100 100 100 100 watts
Peak R. F. Grid Input Voltage, (approx ) - - 230 230 385 volts
Driving Power, (approx.) - - - - - 8 18 watts

*The above figures thow actusl measured jube performance, o
.

(Effective 8-1-44)



TENTATIVE DATA

PR, - 4-65R
ElTEE#Mg § GH, INC. POWER TETRODE

O, 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 contri-
bute to stable efficient operation at high frequencies,

Although it 1s capable of withstanding high plate voltages,
the internal geometry of the 4-65A 1s such that it will deliver
relatively high power output at low plate voltage.

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

GENERAL CHARACTERISTICS

ELECTRICAL
Filament: Thoriated tungsten
Voltage 6.0 volts
Current 3.5 amperes
Grid-Screen Amplification Factor (Average) 5
Direct Interelectrode Capacitances (Average)
grld-Plate 0.08 uuf,
Input 8.0 wuuf,
Output 2.1 uuf.

MECHANICAL .
Base 5-pin -~ Fits Johnson No. 122-247 or 122-101 Socket.
¥ounting Vertical, base down or fxp
Cooling Radiation
Maximum Overall Dimensions:

Length 4,25 1inches
Diameter 2.31 1inches
Net Weight 3 ounces
Shipping Weight (Average) 1.5 pounds

RADIO-FREQUENCY POWER AMPLIFIEZER OR OSCILIATOR
Class-C Telegraphy or FM Telephony (Key-down conditions, per tube)
MAXIMUM RATINGS )

D-C PLATE VOLTAGEl 3000 MAX. VOLTS
D-C SCREEN VOLTAGE 400 MAX. VOLTS
D-C GRID VOLTAGE =500 MAX, VOLTS
D-C PLATE CURRENT 150 MAX. MA,
PLATE DISSIPATION 65 MAX. WATTS
SCREEN DISSIPATION 10 MAX. WATTS
GRID DISSIPATION 5 MAX. WATTS
TYPICAL OPERATION
D-C PLATE VOLTAQE 600 1000 1500 VOLTS
D-C SCREEN VOLTAGE 250 250 250 VOLTS
D-C GRID VOLTAGE -45 -7C -75 VOLTS
D-C PLATE CURRENT 125 125 125 Ma.
D-C SCREEN CURRENT 40 32 25 MA,
D-C GRID CURRENT 17 1 12 MA,
PEAK R-F GRID INPUT VOLTAGE (approx.) 1156 132 133 VOLTS
DRIVING POWER (approx.) 2 1.8 1.5 WATTS
SCREEN DISSIPATION 10 8.7 6.2 WATTS
PLATE POWER INPUT 75 125 138 WATTS
PLATE DISSIPATION 26 gg 50 WATTS
PLATE POWER OUTPUT 49 138 WATTS

1Maximum allowable voltage is limited by seal temperatures, which increase with
increasing frequency. With normal ventilation, maximum rated plate voltage may be
used at frequencies up to approximately 50 Mc. Above this frequency, the plate
voltage should be reduced, or special attention should be given to seal cooling.
The temperature of any seal should not be allowed to exceed 200 degrees C. Where
ventilation is not adequate, special attention to seal cooling may be required be-

lov 50 Me. Copyright 1347 by Ritel-McCullough, Inc.

(Bffective 4-15-47)
TENTATIVE DATA
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4-125R

{RMA 4D21
POWER TETRODE

EITEL DJUGH, INC. *

MODULATOR

AGE , A "
0. CALIFORNIA OSCILLATOR
AMPLIFIER

®

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

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

GENERAL CHARACTERISTICS

ELECTRICAL
Filament: Thoriated tungsten
Voltage - - - - - - - - - - - - - - - - - - - 5.0 volts
Current - - - - - - - o - 4 4 4 - - - e - - - 6.5 amperes
Grid-Screen Amplification Factor (Average) - - - - - - - - - - - - - - 6.2
Direct Interelectrode Capacitances (Average)
Grid-Plate (without shielding, base grounded) - - - - - - - - - 0.05 ppfd
Input - - - - L ... 4.4 44 - - <« < - - -208 p.p.fd.
Output T e 3.1 upufd.
Transconductance (i,=50 ma., E,=2500v., E,=400v.) - - - - - - - - 2450 pmhos
MECHANICAL
Base - - - - - - - - - - - - - - - - - - - 5pin metal shell, No. 50088
Basing - - - - - - - - - - - - - - - - - - - - - - - RMA type 5BK
Cooling - - - - - - - - - - - - - - - - - - - Radiation and forced air
Maximum Overall Dimensions:
Length - - - - - - - - < < 4 - 4 4 -« 4 -« - - -569 inches
Diameter - - - - - - - -« - < 4 4 - 4 < - - - - -2172 inches
Net Weight - - - - - - - - - - - - . - - - - - - - - - 65 ounces
- - - - 1.5 pounds

Shipping Weight (Average) T - - - -

IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT THAN THOSE GIVEN UNDER
““TYPICAL OPERATION,”” AND WHICH POSSIBLY EXCEED MAXIMUM RATINGS, WRITE EITEL-MCCULLOUGH, INC., FOR

INFORMATION AND RECOMMENDATIONS.

(Effective 4-15-47) Copyright, 1947 by Eitel-McCullough, Inc.



RADIO FREQUENCY POWER AMPLIFIER AND OSCILLéTOR
Class-C Telegraphy or FM Telephony (Key-down conditions, | tube)

MAXIMUM RATINGS

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

SCREEN DISSIPATION - - -
GRID DISSIPATION - - - -

TYPICAL OPERATION  (Frequencies

D-C Plate Yoltage - - - -
D-C Screen Yoltage - - -
D-C Grid Yoltage - - - -
D-C Plate Current - - - -
D-C Screen Current - - -
D-C Grid Current - - - -
Screen Dissipation - - - -
Grid Dissipation - - - -
Peak R-F Grid Input Yoltage (approx )
Driving Power (approx.)? -
Plate Power Input - - - -
Plate Dissipation - - - -
Plate Power Output - - -

- - . 3000 MAX. YOLTS
- - - 400 MAX. YOLTS
- - . -500 MAX. YOLTS
- e . 225 MAX. MA.

- e 125 MAX. WATTS
- - . 20 MAX. WATTS
- - . 5 MAX, WATTS

below 120 Mc.)

2000 2500 3000 volts
350 350 350 volts

-100 -150 -150 volts
200 200 167 ma.
50 40 30 ma.
12 12 9 ma
1] 14 10.5 watts
1.6 2 1.2 watts
230 320 280 volts
2.8 38 25 watts
400 500 500 watts
125 125 125 watts

275 375 375 watts

AUDIO FREQUENCY POWER AMPLIFIER AND MODULATOR

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

MAXIMUM RATINGS

D-C PLATE YVOLTAGE - - - -
D-C SCREEN YOLTAGE - - -

- = - 3000 MAX. YOLTS
- - 600 MAX. YOLTS

MAX-SIGNAL D-C PLATE CURRENT, PER TUBE - 225 MAX. MA.

PLATE DISSIPATION, PER TUBE -
SCREEN DISSIPATION, PER TUBE -

TYPICAL OPERATION

D-C Plate Yoltage - - - -
D-C Screen Yoltage - - - -
D-C Grid Voltage* - - - -
Zero-Signal D-C Plate Current -
Max-Signal D-C Plate Current -
Zero-Signal D_.C Screen Current -
Max-Signal D-C Screen Current -
Effective Load, Plate-to-Plate -

Peak A-F Grid Inpuf Volugo (por
tube) - - -

Driving Power - - - - -

Max-Signal Plate Dissipation (per
tube) - - - - - -

Max-Signal Plate Power Output -
Total Harmonic Distortion - -

1 Above 120 Mc. the maximum plate
quency see page 8.

Indicates change from sheet dated

Page Two

- . - 125 MAX. WATTS
- - . 20 MAX. WATTS

- 1500 2000 2500  volts
- 600 600 600  volts
- -9 -94 -96 volts

- 22 240 232  ma,

- -0 05 03 ma.

- 17 64 85 ma.
10,200 13,400 20,300 ohms

- 90 94 9%  volts
- 0 0 0 watt

- 8715 125 125 watts
- 158 230 330 watts
- [ 2 2.6 per ct.

voltage rating depends upon fre-

11-1-46
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4-125A

(RMA 4D21)

HIGH-LEVEL MODULATED RADIO FREQUENCY AMPLIFIER
Class-C Telephony (Carrler conditions unless otherwise specified, | tube)

MAXIMUM RATINGS

D-C PLATE VOLTAGE! . - . . . - 2500 MAX. YOLTS
D-C SCREEN YOLTAGE - - - - . . 400 MAX. YOLTS
D-C GRID VOLTAGE L T -500 MAX. YOLTS
D-C PLATE CURRENT L - 200 MAX. MA.

PLATE DISSIPATION - - - . . . - 85 MAX. WATTS
SCREEN DISSIPATION L 20 MAX. WATTS
GRID DISSIPATION - - .- .- . . - 5 MAX. WATTS

TYPICAL OPERATION (Frequencies below 120 Mc.)

D-C Plate Yoltage - - - . - - .2000 2500 volts
D-C Screen VYoltage - - - - . . - 350 350 volts
D-C Grid Yoltage - - - . - - - 2220 -210  volts
D-C Plate Current - - - . -~ - . |50 152  ma.
D-C Screen Current - - - - - - .03 30 ma.
D-C Grid Current - - - - - - - o 9 ma.
Screen Dissipation L L T - 1S 10.5  watts
Grid Dissipation - - - - - - - 16 1.4 watts
Peak A-F Screen Yoltage, 1009 Modulation - - 210 210  volts
Peak R-F Grid Input Yoltage (approx.) - - - 3B 360  volts
Driving Power (approx.)? - - - - - 38 33 watts
Plate Power Input - - - - - - - 300 380  watts
Plate Dissipation - - - e e . - 7 80  watts
Plate Power Output - - .- . . . - 228 300 watts

AUDIO FREQUENCY POWER AMPLIFIER AND MODULATOR

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

MAXIMUM RATINGS

D-C PLATE YOLTAGE - - - . _ - - 3000 MAX. YOLTS
D-C SCREEN VOLTAGE - - - - 400 MAX. YOLTS
MAX-SIGNAL D-C PLATE CURRENT, PER TUBE . 225 MAX. MA.

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

TYPICAL OPERATION

D-C Plate Yoltage - - - - - 1500 20000 2500 volts
D-C Screen Yoltage - - . . . 1350 350 350  volts
D-C Grid Voltage - - - . - -4l 45 -43  volts
Zero-Signal D-C Plate Current - - 87 n 9 ma.
Max-Signal D-C Plate Current - - 400 300 260 ma.
Zero-Signal D_.C Screen Current - - 0 0 0 ma.
Max-Signal D-C Screen Current - - 34 H é ma.
Effective Load, Plate-to-Plate - - 7200 13,600 22,200 ohms
Peak A-F Grid Inpuf Volfaqo (por

tube) - - 14l 105 89 volts
Max-Signal Avg. Dnvmq Powor (ap-

prox.) - - 25 1.4 I watts
Max-Signal Peak Driving Powor - - 5.2 3.1 24 watts
Max-Signal Plate Dissipation (per

tube) - - - - - - . 125 125 122 watts
Max-Signal Plate Power Output - - 350 350 400  watts
Total Harmonlc Distortion - - . 25 | 2.2 per ct.

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

3 Driving power increases above 70 Mc. See Page Eight.




2-125A

(RMA 4D21)

APPLICATION

MECHANICAL

Mounting—The 4-125A must be mounted vertically, base
up or base down. The socket must provide clearance for
the glass tip-off which extends through the center of the
base. The metal base shell should be grounded by means
of suitable spring fingers. A flexible connecting strap
should be provided between the plate terminal and the
external plate circuit, “The socket must not apply exces-
sive lateral pressure against the base pins. The tube must
be protected from severe vibration and shock.

Cooling—Adequate cooling must be provided for the seals
and envelope of the 4-125A. In continuous-service appli-
cations, the temperature of the plate seal, as measured
on the top of the plate cap, should not exceed 170° C.
A relatively slow movement of air past the tube is suf-
ficient to prevent seal temperatures in excess of maximum
at frequencies below 30 Mc. At frequencies above 30 Mc.,
radio-frequency losses in the leads and envelope con-
tribute to seal and envelope heating, and special attention
should be given to 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., however.

“ ”

In intermittent-service applications where the ‘“on
time does not exceed a total of five minutes in any ten-
minute period, plate seal temperatures as high as 220°
C. are permissible. When the ambient temperature does
not exceed 30° C. it will not ordinarily be necessary to
provide forced cooling to hold the temperature below this
maximum at frequencies below 30 Mc., provided that a
heat-dissipating plate connector is used, and the tube is
so located that normal circulation of air past the envelope
is not impeded,

Provision must be mgde 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 filament
voltage, as measured directly at the filament pins, should
be the rated value of 5.0 volts. Unavoidable variations in
filament voltage must be kept within the range from
4.75 to 5.25 volts.
Bias Voltage—D-c bias voltage for the 4-125A 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 excita-
tion.
Screen Voltage—The d-c screen voltage for the 4-125A
should not exceed 400 volts, except for class-AB, audio
operation.
Plate Voltage—The plate-supply voltage for the 4-125A
should not exceed 3000 volts for frequencies below 120
Mc. The maximum permissible plate voltage is less than

3000 volts above 120 Mec., as shown by the graph on
page 8.

Grid Dissipation—Grid dissipation for the 4-125A should
not be allowed to exceed five watts, Grid dissipation may
be calculated from the following expression:
Pg=ecmpIe
where P;=Grid dissipation,
e.mp=Peak positive grid voltage, and
I.=D-c grid current. .
ecmp May be measured by means of a suitable peak

voltmeter connected between filament and grid®.
Screen Dissipation—The power dissipated by the screen
of the 4-125A must not exceed 20 watts. Screen dissipa-
tion is likely 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 20
watts in the event of circuit failure.
Plate Dissipation—Under normal operating conditions,
the plate dissipation of the 4-125A should not be allowed
to exceed 125 watts in unmodulated applications.

In high-level-modulated amplifier applications, the
maximum allowable carrier-condition plate dissipation is
85 watts. The plate dissipation will rise to 125 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 Telegraphy or FM Telephony—The 4-125A may
be operated as a class-C telegraph or FM telephone am-
plifier without neutralization up to 100 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, filament and screen by-pass capacitors should
be returned through the shortest possible leads to a com-
mon 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, to prevent grid-plate cou-
pling between these leads external to the amplifier.

Above 100 Mc., or at lower frequencies if shielding is
inadequate, it is necessary to neutralize the 4-125A in
ordinary applications.

Where shielding is adequate, the feed-back at frequen-
cies above 100 Mec. is due principally to screen-lead-
inductance effects, and it becomes necessary to introduce

3 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.
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in-phase voltage from the plate circuit into the grid cir-
cuit. This can be done by adding capacitance between
plate and grid external to the tube. Ordinarily, a small
metal tab approximately 3%-inch square connected to the
grid terminal and located adjacent to the envelope op-
posite the plate will suffice for neutralization. Means
should be provided for adjusting the spacing between
the neutralizing capacitor plate and the envelope, but
care must be taken to prevent the neutralizing plate from
touching the envelope. An alternative neutralization
scheme is illustrated in the diagram below. In this circuit
feed-back is eliminated by series-tuning the screen to
ground with a small capacitor. The socket screen ter-
minals should be strapped together, as shown on the dia-

soon
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use of silver-plated linear tank-circuit elements is rec-
ommended at frequencies above 100 Mc.

Conventional capacitance-shortened quarter-wave lin-
ear grid tank circuits having a calculated Z, of 160 chms
or less may be used with the 4-125A up to 175 Mc. Above
175 Mc. linear grid tank circuits employing a “capacitor’’-
type shorting bar, as illustrated in the diagram below,
may be used. The capacitor, C,, may consist of two silver-
plated brass plates one inch square with a piece of .010-
inch mica or polystyrene as insulation.

Class-C AM Telephony—The r-f circuit considerations dis-
cussed above under Class-C Telegraphy or FM Telephony
also apply to amplitude-modulated operation of the
4-125A, When the 4-125A is used as a class-C high-level-

+Ese

! <]
[w] J[j—nasA L2

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

Clyurd) = , approx.

_b40,000
2 (Mc.)
gram, by the shortest possible lead, and the leads from
the screen terminal to the capacitor, C, and from the
capacitor to ground should be made as short as possible.
All connections to the screen terminals should be made
to the center of the strap between the terminals, in order
to equalize the current in the two screen leads and pre-
vent overheating one of them. The value for C given un-
der the diagram presupposes the use of the shortest pos-
sible leads.

At frequencies below 100 Mc., and where shielding is
inadequate, ordinary neutralization systems may be used.
With reasonably effective shielding, however, neutraliza-
tion should not be required below 100 Mc.

The driving power and power output under typical
operating conditions, with maximum output and plate
voltage, are shown on page 8. The power output shown is
the actual plate power delivered by the tube; the power
delivered 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 (in-
cludes bias loss). The driver output power should exceed
the driving power requirement by a sufficient margin to
allow for coupling-circuit losses. These losses will not
ordinarily amount to more than 30 or 40 per cent of the
driving power, except at frequencies above 150 Mc. The

Page Four

Typical circuit arrangement useful for frequencies above.

175 Me.
C ,—See above. L,—3/8" dia. copper spaced,
C ,—Naeutralizing capacitor. I"* center-to-center, &' long.
C,—.00! ufd. L,—7/8" dia. brass, silver plated,
C —100 uufd. spaced |,' center-to-center,

14'" long.

modulated amplifier, modulation should be applied to
both plate and screen. Modulation voltage for the screen
may be obtained from a separate winding on the modula-
tion transformer, by supplying the screen voltage via a
series dropping resistor from the unmodulated plate sup-

p ply, or by the use of an audio-frequency reactor in the

positive screen-supply lead. When screen modulation is
obtained by either the series-resistor or the audio-reactor
method, the audio-frequency variations in screen cur-
rent which result from variations in plate voltage as the
plate is modulated automatically give the required screen
modulation. Where a reactor is used, it should have a
rated inductance of not less than 10 henries divided by the
number of tubes in the modulated amplifier and a maxi-
mum current rating of two or three times the operating
d-c screen current. To prevent phase shift between the
screen and plate modulation voltages at high audio fre-
quencies, the screen by-pass capacitor should be no larger
than necessary for adequate r-f by-passing. Where screen
voltage is obtained from a separate winding on the modu-
lation transformer, the screen winding should be designed
to deliver the peak screen modulation voltage given in the
typical operating data on page 1.




For high-level modulated service, the use of partial

grid-leak bias is recommended. Any by-pass capacitors
placed across the grid-leak resistance should have a re-
actance at the highest modulation frequency equal to at
least twice the grid-leak resistance,
Class-AB; and- Class-AB: Audio—Two 4-125A’s may be
used in a push-pull circuit to.give relatively high audio
output power at low distortion. Maximum ratings and
typical operating conditions for class-AB, and class-AB;
audio operation are given in the tabulated data.

When type 4-125A tubes are used as class-AB, or
class-AB: audio amplifiers at 1500 plate volts, under the
conditions given under “Typical Operation,” the screen
voltage must be obtained from a source having reasonably
good regulation, to prevent variations in screen voltage
from zero-signal to maximum-signal conditions. The use
of voltage regulator tubes in a standard circuit will pro-
vide adequate regulation. The variation in screen current
at plate voltages of 2000 and above is low enough so that
any screen power supply having a normal order of regu-
lation will serve. The driver plate supply makes a con-
venient source of screen voltage under these conditions.

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

The peak driving power figures given in the class-AB:
tabulated data are included to make possible an accurate
determination of the required driver output power. The
driving amplifier must be capable of supplying the peak
driving power without distortion. The driver stage should,
therefore, be capable of providing an undistorted aver-
age output equal to half the peak driving power require-

o
o

o
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ment. A small amount of additional driver output should
be provided to allow for losses in the coupling trans-
former.

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.
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COMPONENTS FOR TYPICAL CIRCUITS

(Diagrams, Page 6)

Lo1 - Co1 — Tank circuit appropriate for operating frequency;
@=12. Capacitor plate spacing=.200".

Lps - Cpa — Tank circuit appropriate for operating frequency;
@ =12. Capacitor plate spacing=.200".

Lpa - Cps — Tank circuit appropriate for operating frequency:
@=12. Capacitor plate spacing=.375".

Lps - Coc — Tank circuit appropriate for operating frequency:
@ =12. Capacitor plate spacing=.375".

L¢i - Csy — Tuned circuit appropriate for operating frequency.
Lg2 - Cya— Tuned circuit appropriate for operating frequency.
C, —.002-ufd., 500-v. mica

C, — .002-ufd., 5000-v. mica

C; — .001-ufd., 2500-v. mica

C.— 16-ufd., 450-v. electrolytic

C; — 10-ufd., 25-v. electrolytic

R: — 7000 ohms, 5 watts

R; — 70,000 ohms, 100 watts

R; — 3500 ohms, 5 watts

R.—35.'000 ohms, 200 watts

Rs — 560 ohms, | watt

Rs =~ 25,000 ohms, 2 watts

R; — 1500 ohms, 5 watts

RFC, — 2.5-mhy., 125-ma. r-f choke

RFC, — I-mhy., 500-ma. r-f choke

T, — 10-watt driver transformer; ratio p’ri. to !/3 sec. approx. 2:1.

T; — 200-watt modulation transformer; ratio pri. to sec. approx.
1:1; pri. impedance = 16,200 ohms, sec. impedance = 16,500
ohms.

Ts — 5-watt driver transformer; ratio pri. to /2 sec. approx. I.1:1.

T, — 400-watt modulation transformer; ratio pri. fo sec. approx.

2.7:1; pri. impedance =22,200 ohms, sec. impedance =28300
ohms.
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Typical radio-frequency power amplifier circuit, Class-C
telegraphy, 500 watts input.

Typical radio-frequency power amplifier circuit, Class-C
telegraphy, 1000 watts input.
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Typical high-level-modulated r-f amplifier circuit, with modulator

and driver stages, 380 watts plate input.

Typical high-level-modulated r-f amplifier circuit, with modulator

and driver stages, 750 watts plate input.

SEE PRECEDING PAGE FOR LIST OF COMPONENTS
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TENTATIVE DATA

4X150A

POWER TETRODE

GH, INC.

CALIFORNIA

EITE

The Eimac 4X150A is an exiremely compact external-anode tetrode intended for use as a radio-
frequency amplifier or oscillator at frequencies well into the uhf region or as an amplifier in any
service requiring a high-gain tube capable of delivering high-power output at low plate voltage. Al-
though it is capable of withstanding relatively high plate voltages, the 4XI50A operates well at plate
voltages of 400 to 500 volts, making it particularly well suited for high-power mobile applications. The
combination of a high ratio of transconductance to capacitance and a maximum plate dissipation
capability of 150 watts makes the tube an excellent wide-band amplifier for video applications.

The 4XI50A is based in a manner which allows it to be used with a ceramic loktal socket. The
base pins are arranged for maximum convenience in using the tube with either coaxial or linear tank
circuits at uhf. To provide maximum circuit isolation at these frequencies, the screen is terminated
in a contact ring located between the anode and the base. For low-frequency applications, a base
pin is provided for the screen termination.

A single 4X150A operating in a coaxial amplifier circuit will deliver as high as 75 watts useful

output at 500 Mec.
GENERAL CHARACTERISTICS

ELECTRICAL
Cathode: Coated Unipotential
Heater Voltage - - - - - - - - - - 60 volts
Heater Current - - - - - - - - - - 28 amperes
Minimum Heating Time - - - - - - - 30 seconds
Screen-Grid Amplification Factor (Average) - - - - - 45
Direct Interelectrode Capacitances (Average)
Grid-Plate (without shielding) - - - - - - 002 ppf.
. Input - - - - - e e - e - - - =14 puf
Output T 3 Ay 3
Transconductance (i,=250 ma., e,=500 v., E.;=250v. - 12,000 pmhos
MECHANICAL
Cooling - - - - - - - - - - - - . . . - -4 - - < - - .- ForcedAir
Mounting Position =~ - - - - - - - - - . . . - - - - - - - - . Any

Maximum Overall Dimensions

Length - - - - - - - - - - = -« « - - - - . - - 250 inches
Diameter - - - - - - - - - - . - . - - < - - - 175 inches
Maximum Seated Height - - - - - - - - - - - . - - - - - - 1.88 inches
Net Weight - - - - - - - - - - . . . - - - - - . . . 5 ounces

Shipping Weight (average

1.75 pounds

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

MAXIMUM RATINGS (Frequencies up to 500 Mc.)

D-C PLATE YOLTAGE -

D-C SCREEN VOLTAGE
D-C GRID VOLTAGE -

SCREEN DISSIPATION -

Sy

- 1000 MAX. YOLTS
- 300 MAX. YOLTS
- =250 MAX. YOLTS

D-C PLATE CURRENT - - 250 MAX. MA.
PLATE DISSIPATION! - - 150 MAX. WATTS
- 15 MAX. WATTS

GRID DISSIPATION -

TYPICAL OPERATION
Single tube, frequencies below 165 Mc.

TYPICAL OPERATION
(Per tube, 500 Mc.)

’2,1 MAX. WATTS

D-C Plate Yoltage - - - - - . 600 750 1000 volts D-C Plate Yoltage - - - - - - 500 650 800 volts
D-C Plate Current - - - - - - 200 200 200 ma. D-C Plate Current - - - - - - 250 250 250 ma.
D-C Screen VYoltage - - - - . 250 250 250 volts D-C Screen Voltage - - - - - 240 235 230 volts
D-C Screen Current L - 35 37 39 ma D-C Screen Current - - e - - 95 15 5 ma.
D-C 6rid Yoltage - - - - - . —75 —80 —80 volts D-C G6rid Voltage - - - - - - —56 —56 —56 volts
D-C Grid Current - - - - - - é 6.5 7 ma D-C Grid Current - - - - - - é é é ma.
Peak R-F Grid Input Yoltage (approx.) - 87 9% 99 volts Plate Dissipation (Approx.) - - - - 65 85 110 watts
Driving Power (approx.) - - - - .52 .63 .69 watt Useful Power Output - - - - - 52 48 74 watts
Useful Power Output - - - - - 8s 1o 148 watts Overall Efficlency - - - - - - 42 4] 37 percent

1 At 150 watts plate dissipation a minimum flow of 5.6 cubic feet of
air per minute must be passed through the plate cooler. The pressure
drop across the cooler at this flow equals 0.26'' of water, Free circula-
tion of air around the base of the tube is required. Where shielding or

components restrict the natural circulation
where abnormal circuit conditions can cause high lead current, forced
air cooling of the base should be provided. In no case should the tem-
perature of the base seals be allowed to exceed 150 degrees C

of air around the base or

Indicates change from sheet dated 2-25-47

(Effective 4-15-47) Copyright, 1947 by Eitel-McCullough, Inc.
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4-250R

RMA D220
POWER TETRODE

EITE & LOUGH, INcC. .

W MODULATOR
'NO, CALIFORNIA
OSCILLATOR
AMPLIFIER

Qo

The Eimac 4-250A is a high-vacuum power tetrode having a maximum plate dissipation rating of
250 watts. It is intended for amplifier, oscillator and modulator service. Cooling of the 4-250A is
accomplished by radiation from the plate, which operates at a visibly red temperature at maximum
dissipation, and by forced air circulation through the base and around the envelope.

The low driving power required by the 4-250A, together with its low grid-plate capacitance and
compact and rugged construction, allows considerable simplification of the associated circuits and
the driver stage.

ELECTRICAL
Filament: Thoriated tungsten
Voltage - - - - - - - - - - - - 5.0 volts
Current - - - - - - - - - - - - 145 amperes
Grid-Screen Amplificaton Factor (Average) - - - - - - - - 5]

Direct Interelectrode Capacitances (Average)

Grid-Plate (wnthout shleldmg, base gr0unded) - - 012 upfd.
Input - - - - - - =127 pufd
Output - = = - - - - - = - - - . 45 uufd.
Transconductance (i, =100 ma., E,= 2500 v., E.,=500v.) - 4000 pmhos
MECHANICAL
Base - T 5 -pin metal shell, No. 5008B
Basing - -. - - - - - - - - - - - - RMA type 5BK
Cooling - - - - - - - - - - - - Radiation and forced air
Maximum Overall Dimensions:
Length - - - =« - - - - « - - < - - - - - - - -6.38 inches
Diameter - - - - - - - - - - - - - - - - - - - -356 inches
Net Weight - - - - - - - - -« - -+ - - - - -« - - - 8.0ounces
Shipping Weight (Average) - - - -+ - - -« + 4 - -« - - - - - - 25pounds
RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR HIGH-LEVEL-MODULATED RADIO FREQUENCY AMPLIFIER
Class-C FM or Telegraphy (Key-down conditions, 1 tube) Class-C Telephony(Carrier conditions unless otherwise specified, | tube)
MAXIMUM RATINGS MAXIMUM RATINGS
D-C PLATE VOLTAGE! - - - - - - - - - - - 4000 MAX. YOLTS D-C PLATE VOLTAGE! - - - - - « « - - - =« 3200 MAX. YOLTS
D-C SCREEN YOLTAGE - - - - - - - - « - - 600 MAX. YOLTS D-C SCREEN VOLTAGE - - - - - - - - - - - 600 MAX. YOLTS
D-C GRID VOLTAGE - - - - - - - - - « - - —500 MAX. YOLTS D-C GRID YOLTAGE - - - - - - - - - « - ~500 MAX, YOLTS
D-C PLATE CURRENT - - - - - - - - « . - 350 MAX. MA, D-C PLATE CURRENT - - - - - - - - - - - 275 MAX. MA,
PLATE DISSIPATION - - - - - - - - - .« . - 250 MAX. WATTS PLATE DISSIPATION - - - - - - - - - - - - 165 MAX, WATTS
SCREEN DISSIPATION - - - - - - - - « - - 35 MAX. WATTS SCREEN DISSIPATION - - - - - - - - « - . 35 MAX. WATTS
GRID DISSIPATION - - - - - - - « = « - - 5§ MAX. WATTS GRID DISSIPATION - - - - - - - - - - - - 5 MAX. WATTS
’ TYPICAL OPERATION (Frequencies below 75 Mc.) ’ TYPICAL OPERATION (Frequencies below 75 Mc.)
D-C Plate Voltage - - - - - - - - - 2500 3000 4000 volts D-C Plate Voltage - - - - - - - - - . 2500 3000 volts
D-C Screen Voltage - - - - - - - - - 500 500 500 volts D-C Screen VYoltage - - - - - - - - - - 400 400 volts
D-C 6rid Voltage - - - - - - - - - — IS0 —180 —225 volts D-C Grid Voltage - - - - - - - - - - -200 =310 volts
D-C Plate Current - - - - - - - - - 300 345 312 ma. D-C Plate Current - - - - - - - - - - 200 225  ma.
D-C Screen Current - - - - - - - - - 60 60 45 ma. D-C Screen Current - - - - - - - - - - 30 30 ma.
D-C 6rid Current - - - - - - - - - 9 fo 9 ma. D-C &rid Current - - - - - - - - - - - 9 9 ma.
Screen Dissipation - - - - - - - - - 30 30 225  watts Screen Dissipation - - - - - - - - - - 12 12 watts
Grid Dissipation - - - - - - - - - - 0.35 0.8 046 watts 6rid Dissipation - - - - - - - - - . - 1.8 27  watts
Peak R-F Grid Input Voltage (approx.) - 220 265 303 volts Peak R-F Grid Input Voltage (approx.) - - 255 365 volts
Driving Power (approx.)* - - - - - - 1.70 2.6 246  watts Driving Power (approx.) - - - - - - - . 2.2 3.2 watts
Plate Power Input - - - - - - - - - 750 1035 1250  watts Plate Power Input - - - - - - - - - - - 500 675 watts
Plate Dissipation - - - - - - - - - - 175 235 250  watts Plate Dissipation - - - - - - - - - - . 125 165  watts
Plate Power Output - - - - - - - - - 575 800 1000  watts Plate Power Output - - - - - - - - . . k743 510 watts

1 Above 75 Mc. the maxlmum plate voltage rating depends upon fre

’ Indicates change from sheet dated 9-1-46.
quency, see page six.

(Effective 4-15-47) Copyright, 1947 by Eitel-McCullough, Inc. " Driving power increases above 40 Mc. See Page Six.



AUDIO FREQUENCY POWER AMPLIFIER AND MODULATOR

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

MAXIMUM RATINGS

D-C PLATE VOLTAGE - - - - - - - . - . . 4000 MAX. YOLTS
D-C SCREEN VOLTAGE - - -- - - - - . . . 600 MAX. YOLTS
MAX-SIGNAL D-C PLATE CURRENT, PER TUBE - 350 MAX. MA.
PLATE DISSIPATION, PER TUBE - - - - . . - 250 MAX. WATTS
SCREEN DISSIPATION, PER TUBE - - - - . . . 35 MAX. WATTS
TYPICAL OPERATION

D-C Plate Voltage - - - - - - 1500 2000 2500 3000 volts
D-C Screen Voltage - - - - - 500 500 500 500 volts
D-C 6rid Voltage? - - . . . -4 88 —90 —93 volts
Zero-Signal D-C Plate Current - 120 1o 120 120 ma.
Max-Signal D-C Plate Current - 400 405 430 417 ma.
Zero-Signal D-C Screen Current - —-04 -03 -03 -0.2 ma.
Max-Signal D-C Screen Current - 23 22 13 105 ma.

Effective Load, Plate-to-Plate - 4250 9170 11,400 15000 ohms
Peak A-F 6rid Input Voltage

(per tube) - - - - . . . 64 88 9 93 volts
Driving Power - - . . . . . 0 0 0 0 watt
Max-Signal Plate Dissipation

(per tube) - - - - . . . 145 175 225 250 watts
Max-Signal Plate Power Output - 310 430 625 750 watts
Total Harmonic Distortion - - - 4 25 2 25 percent

? The effective grid-circuit resistance must not exceed 250,000 ohms.

(RMA 5D22)

AUDIO FREQUENCY POWER AMPLIFIER AND MODULATOR

Class-AB; (Sinusoidal wave, two tubes unless otharwise specified)
MAXIMUM RATINGS

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

4000 MAX. YOLTS
600 MAX. YOLTS
350 MAX. MA,
250 MAX. WATTS

35 MAX. WATTS

TYPICAL OPERATION

D-C Plate Voltage - - - - - - 1500 2000 2500 3000 volts
D-C Screen Voltage - - - - - 300 300 300 300 volts
D-C 6&rid VYoltage - - - - . . -48 -48 51 53  volts
Zero-Signal D-C Plate Current - 100 120 120 125  ma.
Max-Signal D-C Plate Current - 485 s10 500 473 ma.
Zero-Signal D-C Screen Current - 0 0 0 0 ma.
Max-Signal D-C Screen Current - 34 2% 23 33 ma.
Effective Load, Plate-to-Plate - - 5400 8000 10,900 16,000 ohms
Peak A-F 6rid Input Yoltage

(per tube) - - - - - . . % 99 100 99  volts
Max-Signal Avg. Driving Power

(approx.) - - - - - - . . 2.1 23 2.2 1.9  watts
Max-Signal Peak Driving Power - 47 5.5 48 4.6 watts
Max-Signal Plate Dissipation

(per tube) - - - . . . . 150 185 205 190 watts
Max-Signal Plate Power Output - 428 450 840 1040 watts
Total Harmonic Distortion - - 3 4 4 45 percent

APPLICATION

MECHANICAL

Mounting—The 4-250A must be mounted vertically, base
up or base down. The socket must provide clearance for
the glass tip-off which extends through the center of the
base. The metal base shell should be grounded by means
of suitable spring fingers. A flexible connecting strap
should be provided between the plate terminal and the
external plate circuit. The socket must not apply excessive
lateral pressure against the base pins. The tube must be
protected from severe vibration and shock.

Adequate cooling must be provided for the seals and en-
velope of the 4-250A. Forced-air circulation in the amount

’ of five cubic feet per minute 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 suf-
ficient to prevent a plate seal temperature in excess of
maximum at frequencies below 30 Mc. At frequencies
above 30 Mc., radio-frequency losses in the leads and
envelope contribute to seal and envelope heating, and
special attention should be given to bulb and plate seal
cooling. A small fan or centrifugal blower directed to-
ward the upper portion of the envelope will usually pro-
vide sufficient circulation for cooling at frequencies above
30 Mc., however.

In intermittent-service applications where the ‘“on”
time does not exceed a total of five minutes in any ten-
minute period, plate seal temperatures as high as 220° C
are permissible. When the ambient temperature does not
exceed 30° C it will not ordinarily be necessary to pro-

“

b Indicates change from sheet dated 9-1-46.
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vide forced cooling of the bulb and plate seal to hold the
temperature below this maximum at frequencies below
30 Mc., provided that a heat-radiating plate connector is
used, and the tube is so located that normal circulation
of air past the envelope is not impeded,

) ELECTRICAL
Filament Voltage—The filament voltage, as measured di-
rectly at the filament pins, should be between 4.75 and
5.25 volts. -

Bias Voltage—D-c bias voltage for the 4-250A should not
exceed 500 volts, If grid-leak bias is used, suitable 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 4-250A should
not be allowed to exceed five watts. Grid dissipation may
be calculated from the following expression:

Pe=ecmpl.
where P;=Grid dissipation,
ecmp=Peak positive grid voltage, and
I.=D-c grid current,

ecmp May be measured by means of a suitable peak
voltmeter connected between filament and grid3.

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

Screen Dissipation—The power dissipated by the screen
of the 4-250A must not eyceed 35 watts. Screen dissipa-

® 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.




tion is likely to rise to excessive values when the plate
voltage, bias voltage or plate load is removed with fila-
ment and screen voltages applied. Suitable protective
means must be provided to limit screen dissipation to 35
‘watts in the event of circuit failure.

Plate Voltage—The plate-supply voltage for the 4-250A
should not exceed 4000 volts for frequencies below 75
Mc. Above 75 Mc., the maximum permissible plate volt-
age is less than 4000 volts, as shown by the graph on
page 6.
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 high-level-modulated amplifier applications, the
maximum allowable carrier-condition plate dissipation is
165 watts.

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

OPERATION

Class-C FM or Telegraphy—The 4-250A may be operated
as a class-C FM or telegraph amplifier without neutra-
lization 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 con-
nectors 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 interconnect the screens
and filaments of the two tubes. Care should be taken to
prevent leakage of radio-frequency energy to leads en-
tering 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 neu-
tralization systems may be used.

Where shielding is adequate, the feed-back at fre-
quencies above 45 Mc. is due principally to screen-lead-

RFC

~Ec +Ese

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

/'Z;ZSOA
(RMA 5D22)

inductance effects, and it becomes necessary to introduce
in-phase voltage from the plate circuit into the grid cir-
cuit. This can be done by adding capacitance between
plate and grid external to the tube. Ordinarily, a small
metal tab approximately % -inch square connected to the
grid terminal and located adjacent to the envelope oppo-
site the plate will suffice for neutralization. Means should
be provided for adjusting the spacing between the neutra-
lizing capacitor plate and the envelope, An alternative neu-
tralization scheme is illustrated in the diagram below. In
thic circuit, feed-back is eliminated by series-tuning the
screen to ground with a small capacitor. The socket screen
terminals should be strapped together, as shown on the
diagram, by the shortest possible lead, and the leads from
the screen terminal to the capacitor, C, and from the
capacitor to ground should be made as short as possible.

Driving power and power output under maximum out-
put and plate voltage conditions are shown on page 6.
The power output shown is the actual plate power de-
livered by the tube; the power delivered to the load will
depend upon the efficiency of the plate tank and output
coupling system. The driving power is likewise the driv-
ing power required by the tube (includes bias loss). The
driver output power should exceed the driving power re-
quirement by a sufficient margin to allow for coupling-
circuit losses. The use of silver-plated linear tank-circuit

" elements is recommended for all frequencies above 75 Mc.

Class-C AM Telephony—The r-f circuit considerations
discussed above under Class-C FM or Telegraphy also ap-
ply to amplitude-modulated operation of the 4-250A.
When the 4-250A is used as a class-C high-level-modu-
lated amplifier, modulation should be applied to both
plate and screen. Modulation voltage for the screen may
be obtained from a separate winding on the modulation
transformer, by supplying the screen voltage via a series
dropping resistor from the unmodulated plate supply, or
by the use of an audio-frequency 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
result from the variations in plate voltage as the plate is
modulated automatically give the required screen modu-
lation. Where a reactor is used, it should have a rated
inductance of not less than 10 henries divided by the
number of tubes in the modulated amplifier and a maxi-
mum current rating of two or three times the operating
d-c screen current. To prevent phase shift between the
screen and plate modulation voltages at high audio fre-
quencies, the screen by-pass capacitor should be no larger
than necessary for adequate r-f by-passing.

For high-level modulated service, the use of partial
grid-leak bias is recommended. Any by-pass capacitors
placed across the grid-leak resistance should have a re-
actance at the highest modulation frequency equal to at
least twice the grid-leak resistance.

Class-AB, and Class-AB; Audio—Two 4-250A’s may be
used in a push-pull circuit to give relatively high audio
output power at low distortion. Maximum ratings and
typical operating conditions for class-AB; and class-AB,
audio operation are given in the tabulated data.

Screen voltage should be obtained from a source hav-
ing reasonably good regulation, to prevent variations in
screen voltage from zero-signal to maximum-signal con-
ditions. The use of voltage regulator tubes in a standard
circuit should provide adequate regulation.
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(RMA 5D22)

Grid bias voltage for class-AB, service may be obtained
from batteries or from a small fixed-bias supply. When a + 008
bias supply is used, the d-c resistance of the bias source . . k‘“ - 010 0'4
should not exceed 250 ohms. Under class-AB. conditions i PLATE
the effective grid-circuit resistance should not exceed
250,000 ohms.
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The peak driving power figures given in the class-AB;
tabulated data are included to make possible an accurate
determination of the required driver output power. The
driver amplifier must be capable of supplying the peak
driving power without distortion. The driver stage should,
therefore, be capable of providing an undistorted average .
output equal to half the peak driving power requirement.
A small amount of additional driver output should be max. POO © O od
provided to allow for losses in the coupling transformer. '
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In some cases the maximum-signal plate dissipation
shown under “Typical Operation” is less than the maxi-
mum rated plate dissipation of the 4-250A. In these
cases, the plate dissipation reaches a maximum value,
equal to the maximum rating, at a point somewhat below
maximum-signal conditions.

SRS 1
255 DIA.

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.

COMPONENTS FOR TYPICAL CIRCUITS

Lpi - Coi — Tank circuit appropriate for operating frequency: Rs — 25,000 ohms, 2 watts
@=12. Capacitor plate spacing=.200". R, — 2,500 ohms, 5 watts
Lp2- Coo— Tank circuit appropriate for operating frequency; R; — 35,000 ohms, 160 watts
@ =12. Capacitor plate spacing=.200". R; — 250,000 ohms, /3 watt : .
Lps- Cps— Tank circuit appropriate for operating frequency: Ry — 200,000 ohms, 2 watts
@=12. Capacitor plate spacing=.375". ‘ R.o— 500 ohms, /3 watt
Lg1 - Czi — Tuned circuit appropriate for operating frequency. R;; — | megohm, l/3 watt ‘
Lgz - Cgs— Tuned circuit appropriate for operating frequency. R;s — 100,000 ohms, | watt
C, — .002-ufd., 500-v. mica Ris — 200,000 ohms, /2 watt
C:— .002-ufd., 5000-v. mica Ri— 10,000 ohms, Y2 watt

Ris — 50 ohms, 10 watts
Ris — 100,000 ohms, 100 watts

C; — .001-ufd., 2500-v. mica
C.—.l-ufd., 1000-v. paper

Cs — .1-ufd., 600-v. paper RFC, — 2.5-mhy., 125-ma. r-f choke

Co— .5-ufd., 600-v. paper RFC; — I-mhy., 500-ma. r-f choke

C; — .03-ufd., 600-v. paper

c Loufd. 1000 T, — 350-watt modulation transformer; ratio pri. to sec. approx.

= .1-utd., -v. paper 1.5 : |; pri. impedance 20,300 ohms, sec. impedance 13,300

'C\,—.ZS-ufd.. 1000-v. paper ohms.

R, — 86,700 ohms, adjustable 100,000 chms, 100 watts T, — 600-watt modulation transformer; ratio pri. to sec. approx.

R, — 250,000 ohms, !/ watt 1.8 : I; pri. impedance 11,400 ohms, sec. impedance 6,250

R, — 15,000 ohms, 5 watts ohms.
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4-400R

A POWER TETRODE
EITE JGH, INC. .

O, CALIFORNIA RF

AMPLIFIER

The Eimac 4-400A is a high vacuum power tetrode having a maximum plate dissipation rating of 400
watts. It is intended for power amplifier service in | kw FM broadcast transmitters on the 88-108 Mc.
band. Two tubes operating in this service will deliver a useful power output in excess of 1000 watts
while operating under conservative conditions and with low driving-power requirements. The 4-400A
is of compact and rugged construction and its low grid-plate capacitance coupled with its low
driving power requirement allows considerable simplification of the associated circuit and driver stage.

Cooling of the 4-400A is accomplished by radiation from the plate and with circulation of forced-
air through the base around the envelope and over the plate seal. The problem of cooling is greatly
simplified by using an Eimac Air-System Socket and its accompanying glass chimney. This system is
iosign;d fto efficiently maintain the correct balance of cooling air between the component parts of
the tube.®

GENERAL CHARACTERISTICS

ELECTRICAL
Filament: Thoriated tungsten
Voltage - - - - - - - - - - - - 50 volts
Current - - - - - - - - - - - - 145 amperes
Grid-Screen Amplification Factor (Average) - - - - - 5.1
Direct Interelectrode Capacitances (Average)
Grid-Plate (without shielding, base grounded) - 0.12 pufd
Input - - - - - - - - - - - _ . 125 uufd
. Output - - - - - - - - - - - _ 47 pufd |
Transconductance (i,=100 ma., E,=2500V., E..=500V.) - 4,000 pmhos
MECHANICAL
Base - - - - - - - - - - _ - - - _ - - - - 5.pin metal shell, No. 5008B
Basing - - - - - - < - - - - _ - < _ - - - - - . . RMAtype5BK
*Cooling - - - - - - - - - - - _ - - _ - - - - Radiation and forced air.
When the Eimac Air-System Socket 4-400A /4000
is used, 14 cu. #. of air per minute at !4 inch
pressure as measured in the socket, is required
per tube.
H H H . Tube with Socket, Chimney
Maximum Overall Dimensions: Tube Only o HEet Plats Conmesta
Length - - - - - - - - - - 638 inches - - - - . 8.00 inches
Diameter - - - - - - - - - 356 inches - - - - - 544 inches
Net Weight - - - . - - - - - 9 ounces
Shipping Weight (Avg.) - - - - - 25 pounds
RATINGS
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (110-Mc., Two Tubes)

_ leph . s D-C PLATE VOLTAGE - - - - - . . . . 3500 4000 VOLTS
Class-C FM Telephony or Telegraphy(Key-down conditions, | tube) D.C PLATE CURRENT . - « - - . . .. 500 540 MA.
MAXIMUM RATINGS (Frequencies up to 110-Mc.) D-C SCREEN VOLTAGE - - - - - . . . 300 300 YOLTS
D-C PLATE VOLTAGE - - - - = - - - - - . 4000 MAX VOLTS D-C SCREEN CURRENT- . . - - - - - - 0 45 MA
D-C PLATE CURRENT - - « - - = = =« =« - . 350 MAX. MA. 'D-C GRID VOLTAGE - - - - - - . - - —I70 —I170 VOLTS
D-C SCREEN VOLTAGE - - - - - - - - . - 600 MAX. VOLTS D-C GRID CURRENT - - - - - - - - - 020 MA.
D.C GRID VOLTAGE - » - - -« o o 50 MAX. VOLTS DRIVING POWER (APPROX.) - - - - - - 0 20 WATTS
PLATE DISSIPATION - = = « - -+« ... 400 MAX. WATTS PLATE POWER OUTPUT (APPROX.) - - - - 1300 1600  WATTS
SCREEN DISSIPATION - - - - - - « - . - - 35 MAX. WATTS USEFUL POWER OUTPUT - - - - - - - - Heo 140 WATTS

o GRID DISSIPATION - - - - - - . - . . . . 5 MAX. WATTS
8
*Guarantee applies only when the 4-400A is used as specified with ade- and at |10-Mc become an appreciable source of heat. Since these
quate air in the 4-400A /4000 Air-System Socket or equivalent. losses occur mainly in the leads and the glass surrounding these leads,
adequate cooling must be provided to prevent the deterioration of
{The Radio-frequency losses in & vacuum tube increase with frequency the envelope at the point where the leads go through the glass.

(Effective 3-1-48) Copyright 1948 by Eitel-McCullough, Inc.



APPLICATION

Conventional capacitance-shortened quarter wave
linear grid and plate tank circuits may be used at 110-Mc.
The circuit elements should be silver-plated for best re-
sults at this frequency. The 4-400A screen lead induc-
tance is minimized by two screen leads brought through
the base of the tube., In order to take advantage of this
design feature the screen lead terminals on a socket must
be strapped together and all R-F connections must be
made tq the center of this strap to provide balanced cur-
rent distribution to ground,

With adequate shielding on frequencies above 30-Mc.
there will still be some feed-back present, which is due
principally to screen-lead-inductance effects. This may
be neutralized by introducing inphase voltage from the
plate circuit back into the grid circuit of the same tube.
Ordinarily a small metal tab 1 inch by 1% inches con-
nected to the grid terminal and located parallel to the
plate outside of the cooling chimney will suffice for neu-
tralization, Means should be provided for adjusting the
distance between the tab and the plate until the correct
amount of neutralization is obtained. Trimming the tab
to the correct size will also accomplish the same result.

An alternate neutralization method would be to series-
tune each screen to ground by means of a small variable
capacitor. The leads to each capacitor and to ground
should be kept as short as possible and the lead from the
screen strap to the capacitor should be brought from the
center of the screen strap as previously mentioned.
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4-400A /4000

EITE: GH, INC. AIR-SYSTEM

, CALIFORNIA o SOCKET

In order to simplify the cooling problem of the Eimac 4-400A Tetrode and assure adequate
air-flow to the various seals, the Eimac Air-System Socket was developed. This system is so de-
signed that the correct amount of cooling air is distributed to the various seals in the right pro-
portion.

The system consists of two parts: a specially designed cooling socket and a glass chimney
that fits over the tube envelope. The air is introduced into the system at a single port in the
socket and then circulates through and around the base, cooling the base pins and seals. it
then flows over the envelope, the plate seal and finally exhausts at the chimney top.

A Y4 inch diaineter hole tapped 28 threads per inch is provided in the socket for the purpose
of reading the static air pressure. Under full operating conditions at 110-Mc, with an ambient
temperature of 25 degrees Centigrade, each tube requires cooling air at the rate of 14. cu. ft.
per minute into the system with a static pressure of 0.25 inches of water as measured at the
socket measuring port.

In selecting a blower, allowance should be made for pressure drop occurring in the duct and
manifold between the blower and the socket. This drop will, of course, depend on the length and
diameter of the air duct and manifold between the blower and the socket.

These air requirements are readily furnished by a small centrifugal blower of the dual type,
with the output of each blower going to a socket. The single motor of this type of blower need
require only 65 watts of power while furnishing 14 cu. ft. per minute air-flow at !/3 inch pressure
from each of two blowers.

The 4-400A/4000 Air-System Socket can also be used without modification for the Eimac
4-250A and 4-125A Tetrodes.

Looking up on a cutaway socket mounted on
- ‘transparent (for demonstration purposes)
; deck.  Arrows indicate the flow of cooling
. , e v air. The socket mounts, flush with the bot-
. : ' ’ o tom of the deck, by means of screws (A)
‘that also position clips (B) on the top of the
deck. These clips act to ground the tube base
shell and also secure the air-system chimney. |
Air enters the assembly threugh duct (C),
(not - supplied with the socket assembly)
which is secured by set-screw (D). Screw
(E) is removed for making pressure measure- |
ments, : : :

(Effective 3-1-48) Copyright 1948 by Eitel-McCullough, Inc.



3" DIA. HOLE THRU

CHASSIS
> !

#10-32 MACHINE
SCREWS MOUNT

SPRING CLIPS AND 5" DIA.
SOCKET ON CHASSIS "}~ 36 BC.

CHASSIS
DRILLING

TOP VIEW
#9(.196) DRILL THRU
ZZ"DIA AIR 4 HOLES
16 HOLE
CHASSIS
THICKNESS | GLASS AIR
7 M FLOW CHIMNEY
h | f
1" MAX
" \‘_4— ——
5" MAX. 8 0.D.

1" ! . SPRING CLIPS GROUND
3 MAX. /TUBE BASE AND HOLD
‘ | Q. 0 AIR FLOW CHIMNEY

n * |_" >_
|% l\;1AX I
1_ ? ?’ ? \ Iu
AIR MEASURING HOLE ! AIR INLET 14 O.D.
PLUGGED WITH —= TUBING OR FITTING

| - |
3—28 SCREW 25_.1

SOCKET INSERT MAY BE
TURNED TO ORIENT TUBE\

SCREEN GRID

4§ DIA.

/ | \
FILAMENT SCREEN GRID

Printed in U. S. A, 1-28003



TENTATIVE DATA

EITE: GH, INC. . POWER TETRODE

CALIFORNIA

The Eimac 4XS00A is an external-anode tetrode having a maximum plate dissipation rating of
500 watts. lts small size and low-inductance leads permit efficient operation at relatively large out-
puts well into the YHF 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 lo-
cated terminals contributes to the stable operation of the 4X500A at high frequencies, making neu-
tralization unnecessary in most cases and greatly simplifying it in others.

GENERAL CHARACTERISTICS

ELECTRICAL
Filament: Thoriated Tungsten .
Voltage - - - - - - - - - - - - 50  volts
Current - - - - - - - - - - - - 135 amperes
Screen Grid Amplification Factor (Average) - - - - - - 6.2
Direct Interelectrode Capacitances (Average)
Grid-Plate - - - - - - - - - - - - 0.05 pufd
Input - - - - - - - - - - - = - 128 pupfd
Output - - - - - - - - - -« - - - 56 upfd
Transconductance (i,=200 ma., ,=2500v., E,,=500v.) - 5200 phmos
MECHANICAL
Maximum Overall Dimensions:
Length - - - - =< - - <« = - == - - - - - - - - - 4375 inches
Diameter - <« - - - = - = = == <« - < = - - - - - 2563 inches
Net Weight - - - - - - - - - - - =« - - - - - - - - - 1.17 pounds
Shipping Weight (Average) - - - - - - - - - - - - - - - = - 6 pounds
Mounting Position: - - - - - - - - - - - - - - - Vertical, Base up or down

RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR

Class-C FM or TQlognphy (Key-down conditions, | tube)
MAXIMUM RATINGS (Frequencies up fo 120 Mc.)

D-C PLATE VYOLTAGE -
D-C SCREEN VOLTAGE
D-C GRID VOLTAGE -
D-C_PLATE CURRENT -
PLATE DISSIPATION/ .
SCREEN DISSIPATION

GRID DISSIPATION -

TYPICAL OPERATION TYPICAL OPERATION
(Four tubes, push-pull-parallel amplifier, 110 Mc.)

4000 MAX. YOLTS
500 MAX. VOLTS
-500 MAX. YOLTS
350 MAX. MA.
500 MAX. WATTS
30 MAX. WATTS
10 MAX. WATTS
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(Two-Tubes, push-pull amplifier, 110 Mc.)

D-C Plate Yoltage - - - - - - - 2500 3000 volts D-C Plate Yoltage - - - - - - - - - 4000 volts
D-C Plate Current - - - - - - - 690 600 ma. D-C Plate Current - - - - - - - - - 1.25 amp.
D-C Screen VYoltage - - - - - - 500 400 volts D-C Screen VYoltage - - - - - - - - 500 volts
D-C 6rid Voltage - - - - - - - 100 95 ma. D-C Screen Current - - - - - e - . 160 ma.
D-C Screen Current - - - - - . -250 -200 volts D-C 6rid VYoltege - - - - - - - - - 250  volts
D-C 6rid Current - - - - - - - 40 45 ma. D-C Grid Current - - - - - - - - - 70 ma,
Driving Power (approx.) - - - - - 20 18  watts Driving Power (apprex.) - - - - - - - 50 watts
Plate Power Output (approx.) - - - - 1300 1320 watts Plate Power Output (approx.) - - - . - - 390 ' watts
Useful Power Output - - - - - . - 1150 1180 watts Useful Power Output - - - - - - - - 3500 watts
tA minimum flow of 22 cubic feet of air per minute must be passed across the base. Sufficient air for this purpose will ordinarily be ob-
tained from a small fan .ar low-pressure centrifugal blower. Cooling air

through the plate cooler. The pressure drop across the cooler at this ) k
flow equals 1.4 inches of water. The glass at the base of the tube must must be supplied to both the plate cooler and base before applying

be cooled by passing air at @ minimum velocity of 1000 feet per minute filament voltage.

(Effective 11-15-48) Printed in U. S. A, 1-J6 23790

TENTATIVE DATA
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TENTATIVE DATA

4-1000R

SUPERSEDES TYPE 4-750
POWER TETRODE

EITE - GH, INC. .

" MODULATOR
NO, CALIFORNIA OSCILLATOR

AMPLIFIER

The Eimac 4-1000A is a power tetrode having a maximum plate dissipation of 1000 watts. Cooling
of the 4-1000A is accomplished by radiation from the plate and by forced-air circulation around the
glass envelope and through the compact low-inductance base structure. At maximum dissipation the
plate operates at a red-orange color.

The 4-1000A permits a single-stage gain of more than 230 times up to approximately 30 Mec., or
from |4 watts driving power to over 3 KW power output per tube. This output can be obtained at
frequencies well into the YHF range. At 100 Mc. a pair of 4-1000A's will deliver a useful power output
of more than 4000 watts.

] GENERAL CHARACTERISTICS
ELECTRICAL

Filament: Thoriated tungsten

Voltage - - - - - - - - - - - - 15 volts

Current - - - - - - - - - - - - 21 amperes
Grid-Screen Amplification Factor (Average) - - - - - - - 72
Direct Interelectrode Capacitances (Average)

Grid-Plate (wuthOut shneldmg, base grounded) - - 024 ppfd

Input - - - - - - - - 272 ppfd

Output - - - 1.6 upfd
Transconductance (|,,:3OO ma., Eb_-ZSOO v., E 2_500 v.) - 10,000 pmhos

‘ MECHANICAL

Base - - - - - - - - < - - - - . - - < < < 5.pin metal shell, (see dwg.)
Basing - - - - - - - - - - - - - . _ . - . - - - - - RMA type 5BK
Cooling - - - - - - - - - - - - - < - - < - - Radiation and forced air!
Mounting position - - - - - - - - - . _ . . . - - Vertical, base down or up
Maximum Overall Dimensions

Length - - = - - - - - - 4 4 - - -« - - -« -« - -2925 inches

Diameter - - - - - - - - - - - - - - - - - - - - 5 inches
Net Weight - - - - - - - = - - -4 - - - -« - - - « - 15 pounds
Shipping Weight (Average) - - - - - - 4 - - - -4 - - - - <« - 12 pounds
RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR RADIO FREQUENCY POWER AMPLIFIER
Class-C Telegraphy (Key-down conditions, per tubas) FM Telephony or Class C Telegraphy
MAXIMUM RATINGS MAXIMUM RATINGS (Per tube at 110 Mc.)

D-C Plate Yoltage - - - - - - - . 6000 Max. Yolts D-C Plate Yoltage - - - - - . . . 5000 Max. Yolts
D-C Screen Voltage - - - - - - - 1000 Max. Yolts D-C Screen VYoltage - - - - . . . 1000 Max. Yolts
D-C Grid Voltage - - - . . . - - —500 Max. Yolts D-C Grid Voltage - - .- - . . . . =500 Mex. Yolts
D-C Plate Current - - - - - - - . 700 Max. ma D-C Plate Current - . .- . . . . . 700 Max. ma
Plate Dissipation - - - - - - - - 1000 Max. Watts Plate Dissipation - - - - - - - - 1000 Max. Watts
Screen Dissipation - - - - . . - - 75 Max. Watts Screen Dissipation - - . . . . . . 75 Max. Watts
Grid Dissipation - - - . . . . . 25 Max. Watts Grid Dissipation - . . .- . . . . 25 Meax. Watts
TYPICAL OPERATION (Frequencies below 40 Mc.) TYPICAL OPERATION (Two Tubes Push-Pull at 110 Mc.)

D-C Plate Voltage - - - - - 3000 4000 5000 4000 Volts D-C Plate Voltage - - - - - . - 4000 5000 Volts
D-C Screen Voltage - - - - 500 500 500 500 Volts D-C Screen Voltage - - - . - - 350 330 Volts
D-C Grid Yoltage - - - . -—|50 —I50 —200 —200 Volts D-C Grid Yoltage - - . - - . . =350 —487 Volts
D-C Plate Current - - . . - 693 700 665 481 ma D-C Plate Current - - . - . . . 1.1 1.2 Amp
D-C Screen Current - - - - 146 137 125 141 ma D-C Screen Current - - - - - - 290 250 ma.
D-C Grid Current - - - - - 38 39 37 4 ma D-C Grid Current - . - . - . . 70 &5 ma.
Screen Dissipation - - - - - n 69 63 71 Wats Screen Dissipation - - - - - - - 100 83 Watts
Grid Dissipation - - - 54 5.5 5.3 6.1 Watts Drlvin% Power (approx.)! - - - . . 200 250 Watts
Peak R-F Grid input Voluqo (approx ) 292 292 342 348  Volts Plate Power Input - - - - - - - 4400 6100 Watts
Driving Power (approx.)* < 1 114 127 143 Watts Plate Dissipation (per tube) - - - - 545 670 Watts
Plate Power Input - - - - 2079 2800 3325 4086 Watts Useful Power Output - - - - - - 3050 4400 Watts

Plate Dissipation - -
Plate Power Output -

- - 467 700 7IS 746  Watts
- - 1412 2100 2610 3340 Watts

Jran

l 1 Adequate cooling must be provided for the seals and envelope of the plate terminal and on the pins at the base of the tube should not
the 4-1000A. Forced air circulation in the amount of 20 cubic feet per exceed 150 degrees centigrade in continuous-service applications.
minute through the base of the tube is required. This air should be ap-
plied simultaneously with filament power. The temperature at the top of 2 Driving power increases for frequencies above approximately 30 Mc.

(Effective 4-15-47) Copyright 1947 by Eitel-McCullough, Inc.
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MEDIUM-MU TRIODE

I NC. . MODULATOR
O, CALIFORNIA ) OSCILLATOR
AMPLIFIER

EITE(

GENERAL CHARACTERISTICS
ELECTRICAL
Filament: Thoriated tungsten
Voltage - - - - - - - - . . . . P63 volts
Current - - - - - - - - - < . . 3.0 amperes
Amplification Factor (Average) - - - - - - - . 24
Direct Interelectrode Capacitances (Average)
Grid-Plate - - - - - - - - . - - 1.5 ppf
Grid-Filament - - - - - - - - . . 2.7 ppf
Plate-Filament - - - - - - - - - - 0.3 puf
Transconductance (l,=25 ma., E,=1000, e.=-15) - - - 2500 umhos
MECHANICAL
Base - - - - - (Small 4-pin bayonet, ceramic) RMA type M8-071
Basing - - - - - - - - - - - - RMA type 3G
Maximum Overall Dlmensmns
Length - - - - - - - - - . . .  450. inches
Diameter S T S 1.44 inches
Net weight - - - - - - - - - - - - 100 ounce
Shipping weight (Average) S 1.25 pounds
Aupio FREQUENCY POWER AMPLIFIER AND MODULATOR
Class B
TYPICAL OPERATION—2 TUBES MAX. RATING
D-C Plate Voltage - - - - - 750 1000 1500 2000 2000 volts
Max.-Signal D-C Plate Current per tube - i ° . o 75 ma.
Plate Dissipation, per tube* - - - - - o ° * ° 25 watts
D-C Grid Voltage (approx.) - - - - - -20 -30 -55 -80 volts
Peak A-F Grid Input Voltage - - - - - 205 210 230 270 volts
Zero-Signal D-C Plate Current - - - - - 43 32 21 16 ma.
Max.-Signal D-C Plate Current - - - - - 133 120 94 80 ma.
Max.-Signal Driving Power (approx.) - - - 1.4 1.2 0.8 0.7 watts
Effective Load, Plate-to-Plate - - - - - 9200 15800 33700 55500 ohms
Max.-Signal Plate Power Output - - - - 50 70 90 110 watts
*Averaged over any sl idal auvdio f. q y cycle.
RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR
Class-C °Telegraphy
(Key down conditions without modulation)
TYPICAL OPERATION—1 TUBE MAX. RATING
D-C Plate Voltage - - - - - - - - 1000 1500 2000 2000 volts
D-C Plate Current - - - - - - - - 72 67 63 75 ma.
D-C Grid Current - - - - - - - - S 13 18 25 ma.
D-C Grid Voltage - - - - - - - - =70 -95 -130 volts
Plate Power Output - - - - - - - - 47 75 100 watts
= Plate Input - - - - - - - - - - 72 100 125 watts
. Plate Dissipation - - - - - - 25 25 25 25 watts
Peak R. F. Grid Input Voltage (approx‘) - - 170 195 245 volts
Driving Power, (approx.) - - - - - - 1.3 2.2 4.0 watts

*The above figures show actual measured tube p-rformanco and do not allow for variation in circuit losses.
P Corrects typographical error on sheet dated 8-15-44

(Effective 10-15-44) Copyright, 1946 by Eitel-McCullough, Inc.
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DRIVING POWER vs. POWER OUTPUT
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MEDIUM-MU TRIODE

EITE = GH, INC. MODULATOR

, CALIFORNIA OSCILLATOR

AMPLIFIER
GENERAL CHARACTERISTICS
ELECTRICAL
Filament: Thoriated tungsten
Voltage - - - - - - - - - - - - 6.3 volts
Current - - - - - - - - <« - - - 3.0 amperes
Amplification Factor (Average) - - - - - - - - 23
Direct Interelectrode Capacitances (Average)
Grid-Plate - - - - - - - - - - - 1.5 puf
Grid-Filament - - - - - - - - - - 1.7 ppf
Plate-Filament - - - - - - - 0.3 ppf
Transconductance (1,=25 ma., Eb__IOOO ec_—ZO) 2500 pmhos
MECHANICAL
Base - - - - - - - - (Small 4-pin bayonet) RMA type M8-071
Basing - - - - - = - - - - - - - - RMAtype2D
Maximum Overall DlmenS|ons
Length - - - - - - - - - - - - 438 inches
Diameter - - - - - - - ~ - - - 1.44 inches
Net weight - - S 1.00 ounce
Shipping weight (Average) S 1.25 pounds
Aup10 FREQUENCY POWER AMPLIFIER AND MODULATOR
Class B
TypPiCAL OPERATION—2 TUBES MAX. RATING
. D-C Plate Voltage - - - - 750 1000 1500 2000 2000 volts
Max.-Signal D-C Plate Current per tube - - ° ° . ° 75 ma.
Plate Dissipation, per tube® - - - - ° e ° ° 25 watts
D-C Grid Voltage (approx.} - - - - - -20 -30 —60 -85 volts
Peak A-F Grid Input Voltage - - - - - 230 230 250 290 volts
Zero-Signal D-C Plate Current - - - - - 43 32 21 16 ma.
Max.-Signal D-C Plate Current - - - - - 133 120 94 80 ma.
Max.-Signal Driving Power (approx.) - - - 2.0 1.7 1.2 1.1 watts
Effective Load, Plate-to-Plate - - - - - 9200 15800 33700 55500 ohms
Max.-Signal Plate Power Output - - - - 50 70 90 110 watts
*Averaged over any sinusoidal audio frequency cycle.
RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR
Class-C °Telegraphy
(Key down conditions without modulnflon)
TYPICAL OPERATION—1 TUBE MAX. RATING
D-C Plate Voltage - - - - - - - - 1000 1500 2000 2000 volts
D-C Plate Current - - - - - - - - 72 67 63 75 ma.
D-C Grid Current - - - - - - - - 15 15 17 25 ma.
D-C Grid Voltage - - - - - - - - -80 -110 -170 volts
Plate Power OQutput - - - - - - - - 47 75 100 _ watts
Plate lInput - - - - -~ - - - - - 72 100 125 watts
Plate Dissipation - - - - - - - - 25 25 25 25 watts
Peak R. F. Grid Input Voltage (approx.) - - 200 225 295 volts
- 2.6 3.1 4.5 watts

Driving Power, (approx.) - - - - -

*The above figures show actual measured tube performance, and do not allow for variations in circuit losses.

(Effective 8-15-44) Copyright, 1946 by Eitel-McCullough, Inc.
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35T

HIGH-MU TRIODE

EITE ” GH, INC. MODULATOR

O, CALIFORNIA OSCILLATOR
AMPLIFIER
GENERAL CHARACTERISTICS
ELECTRICAL
Filament: Thoriated tungsten
Voltage - - - - - - - - - - - - 5.0 volts
Current - - - - - - - - - - - - 4.0 amperes
Amplification Factor (Average) - - - - - - - - 39
Direct Interelectrode Capacitances (Average)
Grid-Plate - - - - N 1.8 puf
Grid-Filament - - - - - - - . . . 4.1 upf
Plate-Filament - - - - - - 0.3 puf
Transconductance (1,=—=100 ma., ED_ZOOO e,_—30) 2850 pmhos
Frequency for Maximum Ratmgs - - - - - - 100 mc.
MECHANICAL :
Base - - - - - (Medium 4-pin bayonet, ceramic) RMA type M8-078
Basing - - S S S RMA type 3G
Maximum Overall Dimensions:
Length - - - - - - - - - - - . 5.5 inches
Diameter - - - - - - - - - - - 1.81 inches
Net weight - - S 2.5 ounces
Shipping weight (Average) S 1.25 pounds
Aupio FREQUENCY POWER AMPLIFIER AND MODULATOR
Class B
TYPICAL OPERATION—2 TUBES MAX. RATING
D-C Plate Voltage - - - - 1000 1500 2000 2000 vyolts
Max.-Signal D-C Plate Current per tube - - . o o 150 ma.
Plate Dissipation, per tube® - - - - - o i i 50 watts
D-C Grid Voltage (approx.) - - - - - -8 -25 -40 volts
Peak A-F Grid Input Voltage - - - - - 240 . 250 255 volts
Zero-Signal D-C Plate Current - - - - - 67 45 34 _ ma.
Max.-Signal D-C Plate Current - - - - - 240 200 167 ma.
Max.-Signal Driving Power (approx.) - - - 7 5 4 watts
Effective Load, Plate-to-Plate - - - - - 7900 16200 27500 ohms
Max.-Signal Plate Power Output - - - - 140 200 235 watts
*Averaged over any sinusoidal audio frequency cycle.
RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR
Class-C °Telegraphy
(Xey down conditions without modulation)
TYPICAL OPERATION—1 TUBE MAX. RATING
D-C Plate Voltage - - - - - - - - 1000 1500 2000 2000 volts
D-C Plate Current - - - - - - - - 125 125 125 150 ma.
D-C Grid Current - - - - - . . - 40 40 45 50 ma.
D-C Grid Voltage - - - - - - . - -60 -120 -135 volts
Plate Power Output - - - - - - -, - 817 141 200 watts
‘ Plate Input - - - - - - - - - - 125 188 250 watts
Plate Dissipation - - - - - - - - 38 47 50 50 watts
Peak R. F. Grid Input Voltage (approx.) - - 165 250 285 volts
Driving Power, (approx.) - - - - - 7 9 13 watts

*The above figures show actual measured tube performance, and do not allow for variations in circuit losses.

(Effective 5-1-45) Copyright, 1946 by Eitel-McCullough, Inc.
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33716

HIGH-MmuU TRIODE

EITE } DUGH, INC. | MODULATOR

O, CALIFORNIA OSCILLATOR

AMPLIFIER

GENERAL CHARACTERISTICS

ELecTriCAL ‘
Filament: Thoriated tungsten
Voltage - - - - - - - - - - - - 5.0 volts
Current - - - - - - - - .« - - - 40 amperes
Amplification Factor (Average) - - - - - - - - 39
Direct Interelectrode Capacitances (Average)
Grid-Plate - - - - - - - e .- 1.8 puf
Grid-Filament - - - - - - - - . - 2.5 ppf
Plate-Filament - - - - - - 0.4 ppf
Transconductance (1,=100 ma., E,,._ZOOO ec_.—30) 2850 pmhos
Frequency for Maximum Ratmgs - - e e e - 100 me.
MECHANICAL
Base - - - - - (Medium 4-pin bayonet, ceramic) RMA type M8-078
Basing - - L RMA type 2M
Maximum Overall Dlmenswns
Length - - - - - - - - - - - - 5.75 inches
Diameter - - - - - - - - - - - 1.81 inches
Net weight - - S T T 2.5 ounces
Shipping weight (Average) S T T 1.25 pounds
Aupio FREQUENCY Pow:n AMPLIFIER AND MODULATOR
Class B
TyPICAL OPERATION—2 TUBES MAX. RATING
D-C Plate Voltage - - - - 1000 1500 2000 2000 volts
Max.-Signal D-C Plate Current per tube - - o * . 150 ma.
Plate Dissipation, per tube®* - - - - - ° ° o 50 watts
D-C Grid Voltage (approx.) - - - - - -8 =25 -40 volts
Peak A-F Grid Input Voltage - - - - - 240 250 255 volts
Zero-Signal D-C Plate Current - - - - - 67 45 34 ma.
Max.-Signal D-C Plate Current - - - - - 240 200 167 ma.
Max.-Signal Driving Power (approx.) - - - 7 5 4 watts
Effective Load, Plate-to-Plate - - - - - 7900 16200 27500 -ohms
Max. -Signal Plate Power Output - - - - 140 200 235 watts
*Averaged over any sl idal audio freq y cycle.
RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR
Class-C °Telegraphy
(Key down conditions without modulation)
TvyrPicAL OPERATION—1 TUBE MAx. RATING
D-C Plate VoJtage - - - - - - - - 1000 1500 2000 2000 volts
D-C Plate Current - - - - - - - - 125 125 125 150 ma.
D-C Grid Current - - - - - - - - 40 40 45 50 ma.
D-C Grid Voltage - - - - - - .- -60 -120 -135 volts
Plate Power Output - - - - - - - - 87 141 200 watts
‘ Plate Input - - - - - - - - - - 125 -~ 188 250 watts
Plate Dissipation - - - - - - - - - 38 47 50 50 watts
Peak R. F. Grid Input Voltage, (approx.) - - 165 250 285 volts
Driving Power, (approx.) - - - - - - 7 9 13 watts

*The above figures show actual measured tube performance, and do not allow for variations in circuit losses.

(Eftective 5-1-45) Copyright, 1946 by Eitel-McCullough, Inc.
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O, CALIFORNIA

735TH

MEDIUM-MU TRIOD

GH, INC. X

MODULATOR
OSCILLATOR

AMPLIFIER

The Eimac 75TH is a medium-mu h:gh-vacuum transmitting triode intended for amplifier,
oscillator and modulator service. 1t has a maximum plate dissipation rating of 75 watts. Cooling of
the 75TH is accomplished by radiation from the plate, which operates at a visibly red temperature
at maximum dissipation, and by air circulation around the envelope.

GENERAL CHARACTERISTICS

ELECTRICAL

Filament: Thoriated tungsten
Voltage T
Current - - - - - - - - -

Amplification Factor (Average) - - - -

Direct Interelectrode Capacitances {Average)
Grid-Plate - - - - - - - -
Grid-Filament - - - - - - -
Plate-Filament - - - - - - -

Transconductance (i,=225 ma., E,=3000 v., E.

MECHANICAL

Base - - - - - - - - - 4 - .
Basing - - - - - - - -+ - - . -
Cooling - - - - - ..o -

Maximum Overall Dimensions:
Length - - - - - - - - .
Diameter - - - - - - - -

Net Weight - - - - - - - -
Shipping Weight (Average) - - - - -

- - - 5.0 volts
- - - 6.25 amperes

Medium 4-pin bayonet ceramic, RMA type M8-078
- - - - - - RMA type 2M
- - - e e .- Radlataon and air circulation

7.25 inches
B T 2.81 inches

3 ounces
- - - -« - - < - < - - 15 pounds

RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR

Class-C Telegraphy (Key-down conditions, | tube)
MAXIMUM RATINGS (Frequencies below 40 Mc.)

D-C PLATE YOLTAGE - - - - - - - 3000 MAX. YOLTS,
D-C PLATE CURRENT - - - - - - . 225 MAX. MA,

PLATE DISSIPATION - . . . - . - 75 MAX. WATTS
GRID DISSIPATION - - . - . - - 16 MAX. WATTS

TYPICAL OPERATION (Frequencies below 40 Mc.)

D-C Plate Voltage - - - - - 1000 1500 2000  volts
D-C Grid VYoltage - - - - - —B80 —I25 —200 volts
D-C Plate Current - . - - - 25 167 150 ma.
D-C Grid Current - - - - 40 30 32 ma.
Peak R-F Grid Input Yoltage (approx) - 29 250 328 volts
Driving Power (approx.) - - - 9 [ 10 watts
Plate Power Input - - - - - 215 250 300 watts
Plate Dissipation - - - - - - 75 75 75 watts
Plate Power Output - . - - - 140 175 225 watts

(Effective 7-1-44) Copyright, 1946 by Eitel-McCullough, Inc.

AUDIO FREQUENCY POWER AMPLIFIER AND MODULATOR

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

MAXIMUM RATINGS

D-C PLATE VOLTAGE - - - - - - 3000 MAX. WOLTS
MAX-SIGNAL D-C PLATE CURRENT PER TUBE - 225 MAX. MA.
PLATE DISSIPATION, PER TUBE - - - - 75 MAX. WATTS
GRID DISSIPATION, PER TUBE - - - . - 16 MAX. WATTS

TYPICAL OPERATION

D-C Plate Yoltage - - - - - 1000 1500 2000 volts
D-C Grid Yoltage (approx.) - - - =25 —&5 —%0 ma.
Zero-Signal D-C Plate Current - - - 0 &7 S0 ma.
Mazx-Signal D-C Plate Current - - - 350 287 225 ma.
Effective Load, Plate-to-Plate - - - 5300 11,400 19,300 ohms
Peak A-F Grid Input Voltage (per tube) - 175 165 175 volts
Max-Signal Driving Power (approx.) - 7 4 3 watts
Max-Signal Plate Dissipation (per tube) - 75 75 75 watts
Max-Signal Plate Power Output - - 200 250 300 watts



APPLICATION

MECHANICAL

Mounting—The 75TH must be mounted vertically, base
up or base down. Flexible connecting straps should be
provided between the grid and plate terminals and the
external grid and plate circuits. The tube must be pro-
tected from severe vibration and shock.

Cooling—Provision should be made for ample circulation
of air around the 75TH. In the event that the design of
the equipment restricts natural circulation, a small fan
or centrifugal blower should be used to provide additional
cooling for the, envelope and plate and grid seals.

ELECTRICAL

Filament Voltage—The filament voltage, as measured
directly at the filament pins, should be between 4.75 and
5.25 volts.

Bias Voltage—Although there is no maximum limit on
the bias voltage which may be used on the 75TH, there
is little advantage in using bias voltages in excess of
those given under ‘‘Typical Operation,” except in certain
very specialized applications. Where bias is obtained by
a grid leak, suitable protective means must be provided
to prevent excessive plate dissipation in the event of loss
of excitation,

Plate Voltage—The plate-supply voltage for the 75TH
should not exceed 3000 volts. In most cases there is little
advantage in using plate-supoly voltages higher than
those given under ‘“Typical Operation” for the power
output desired.

Grid Dissipation—The power dissipated by the grid of the
75TH must not exceed 16 watts, Grid dissipation may be
calculated from the following expression:

Pe=ecmplc
where P;=Grid dissipation,
ecmp=Peak positive grid voltage, and
I.=D-c grid current,

e.np may be measured by means of a suitable peak
voltmeter connected between filament and grid.! In equip-
ment 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.

Plate Dissipation—Under normal operating conditions,
the power dissipated by the plate of the 75TH should
not be allowed to exceed 75 watts. Plate dissipation in
excess of the maximum rating is permissible for short
periods of time, such as during tuning procedures,

1 For sujitable 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.
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DRIVING POWER vs. POWER OUTPUT

The three charts on this page show
the relationship of plate efficiency,
power output and grid driving power
at plate voltages of 1000, 1500 and
2000 volts. These charts show com-
bined grid and bias losses only. The
driving power and power output fig-
ures do not include circuit losses. The
plate dissipation in watts is indicated
by Pp.

Points A, B, and C are identical to the
typical Class C operating conditions
shown on the first page under 1000,
1500, and 2000 volts respectively.
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75TL

LOW-MU TRIODE

EITE UGH, INC. :

. MODULATOR
O, CALIFORNIA

OSCILLATOR
. AMPLIFIER

The Eimac 75TL is a low-mu, high-vacuum transmitting triode intended for amplifier, oscillator
and modulator service. It has a maximum plate dissipation rating of 75 watts. Cooling of the 75TL is
accomplished by radiation from the plate, which operates at a visibly red temperature at maximum
dissipation, and by air circulation around the envelope.

GENERAL CHARACTERISTICS

ELECTRICAL
Filament: Thoriated tungsten ‘
. Voltage - - - - - - - - - - - - 50 volts
Current - - - - - - - - - - - . 6.25amperes
Amplification Factor (Average) - - - - - - - - - - - 12

Direct Interelectrode Capacitances (Average)
Grid-Plate - - - - - - - - - - - - - 24 fd
Grid-Fitament - - - - - - - - - - - 2.6 pufd.
Plate-Filament T S N 0.4 upfd.

Transconductance (i, =225ma., E,=2500v., E,.=—182v.) - 3350 umhos

MECHANICAL
Base - - - - - Medium 4- pm bayonet ceramic, RMA type M8-078
Basing - - - - - - - - - RMA type 2M
Cooling - - - - - - - - - - . Radlatlon and air circulation
Maximum Overall Dimensions: .
Length - - - - - - - - - - - - . _ - . - < . . - 1725 inches
Diameter - - - - - - - - - - - - - - - . <« . . . 28l inches
4
Net weight - e L N S TR NP S 3 ounces
Shipping weight (Average) e T S S T ST S S 1.5 pounds
RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR AUDIO FREQUENCY AMPLIFIER (Continued)
Class-C Telegraphy (Key-down conditions, ! tube) TYPICAL OPERATION
D-C Plate VYoltage - - - - - - 1500 2000 volts
MAXIMUM RATINGS (Frequencies below 40 Mc.) D-C Grid Voltage' - - - .. —105 —I160  volts
D-C PLATE VOLTAG? - - - - - - 3000 MAX. YOLTS Poak A-F Grid Input Yoltage (por tube) - 105 160 volts
D-C PLATE CURRENT - - - . _ - . 225 MAX. MA. Zaro-Signal D-C Plate Cusrent - - - - &7 50 ma.
PLATE DISSIPATION - - - - - - - 75 MAX. WATTS Max-Signal D-C Plate Current - - - - 143 130 ma.
GRID DISSIPATION - - - - - - - 13 MAX. WATTS Driving Power - - - - - - - 0 0 watt
Effective Load, Plate-to-Plate - - - - 10,200 21,200 ohms
TYPICAL OPERATION (Frequencies below 40 Mc.) Max-Signal Plate Power Output - - - 4110 watts
Max-Signal Plate Dissipation (per tube) - - 75 75 watts
D-C Plate Voltage - - - - - 1000 1500 2000 volts
D-C Plate Current - - - - - 218 167 150 ma.
Plate Dissipation - - - - . . 75 75 7% watts AUDIO EREQUENCY POWER AMPLIFIER AND MODULATOR
D-C Grid VYoltage - - - - - =150 =250 300 volts Class-B (Sinusoidal wave, two tubes unless otherwise specified)
D-C Grid Current - - - - - 28 22 2| ma,
Peak R-F Grid Input Yoltage (approx.) 320 358 425 volts MAXIMUM RATINGS
Driving Power, (approx.) - - - . 8 . 8 watts D-C PLATE VOLTAGE - - - - - - 3000 MAX. YOLTS
Pl P . : MAX-SIGNAL D-C PLATE CURRENT, PER TUBE - 225 MAX. MA,
ate Power Input - - - - 218 250 300 watts
Plate Power Output - - - - - 140 175 25  watte PLATE DISSIPATION, PER TUBE - - - - - 75 MAX. WATTS
, GRID DISSIPATION, PER TUBE - - - - - 13 MAX. WATTS
AUDIO FREQUENCY POWER AMPLIFIER AND MODULATOR 1 'PICAL OPERATION
c AB . . X . D-C Plate VYoltage - - - - - 1000 1500. 2000 volts
ass-AB, (Sinusoidal wave, two tubes unless otherwise specified) D-C Grid Voltage - - - - - —85 —l105 -—le0 volts
MAXIMUM RATINGS Peaak A-F Grid Input Yoltage (per tube) 205 225 267 volts
Zero-Signal D-C Plate Current - - - 100 &7 S0 ma.
D-C PLATE YOLTAGE - - - - - - 3000 MAX. YOLTS Max-Signal D-C Plate Current - - - 350 285 250 ma.
MAX-SIGNAL D-C PLATE CURRENT, PER TUBE - 225 MAX. MA. Max-Signal Avg. Driving Power (approx.) 7 é S  watts
PLATE DISSIPATION, PER TUBE - - - - - 75 MAX. WATTS Max-Signal Peak Driving Power - - 26 23 19 watts
Effective Load, Plate-to-Plate . - - -.5300 11,000 18,000 ohms
) o Max-Signal Plate Power Output - - 200 280 350  watts
1 The effective grid-circuit resistance for each tube must not exceed Max-Signal Plate Dissipation (per tube) - 75 75 75 watts

250,000 ohms.
(Bffective 4-1-46) Copyright, 1946 by Eitel-McCullough, Inc.



APPLICATION

MECHANICAL

Mounting—The 75TL must be mounted vertically, base
up or base down. Flexible connecting straps should be
provided between the grid and plate terminals and the
external grid and plate circuits. The tube must be pro-
tected from severe vibration and shock.

Cooling—Provision should be made for ample circulation
of air around the 75TL. In the event that the design of
the equipment restricts natural circulation, a small ' fan
or centrifugal blower should be used to provide additional
cooling for the envelope and plate and grid seals.

ELECTRICAL

Filament Voltage—The filament voltage, as measured
directly at the filament pins, should be between 4.75 and
5.25 volts.

Bias Voltage—Although there is no maximum limit on
the bias voltage which may be used on the 75TL, there is
little advantage in using bias voltages in excess of those
given under “Typical Operation,” except in certain very
specialized applications. Where bias is obtained by a grid
leak, suitable protective means must be provided to pre-
vent excessive plate dissipation in the event of loss of
excitation.

Piate Voltage—The plate-supply voltage for the 75TL
should not exceed 3000 volts. In most cases there is little
advantage in using plate-supply voltages higher than
those given under "Typical Operation” for the power
output desired.

Grid Dissipation—The power dissipated by the grid of the
75TL must not exceed 13 watts, Grid dissipation may be
calculated from the following expression:

Pg =€cm nIn
where P,=Grid dissipation,
ecmp = Peak positive grid voltage, and

I.=D-c grid current.

e.np may be measured by means of a suitable peak volt-
meter connected between filament and grid.? In equip-
ment 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.

Plate Dissipation—Under normal operating conditions,
the power dissipated by the plate of the 75TL should
not be allowed to exceed 75 watts. Plate dissipation in
excess of the maximum rating is permissible for short
periods of time, such as during tuning procedures.

2 For suitable peak v.t.v.m. circuits see, for instance, ‘'Yacuum Tube

Ratings,'' Eimac News, January, 1945. This article is available in reprint
form on request.

2 PINS 1251 003
2 PINS 156+ .00

2 win. — _uu

Fo— 137 TR

-

Page Two




DRIVING POWER vs. POWER OUTPUT
) 250 pt A4S r'7°x~ . BEEE
PY 7 ! an
225 II (1]
f |
The three charts on this page show 200 ] o
. . . [2) 1 e
the relationship of plate efficiency, E ] ,=1000 VOLTS
power output and grid driving power Firs L e I
1 | LEGEND - H
at plate voltages of 1000, 1500 and = / P 2 —45 H
a nryyer % _JvoTsT |
2000 volts. These charts show com- F 3 ' ok 80 [-300 [T}
i i i {———] 75 |-200 |1
bined grid and bias losses only. The :, A0 ——[ 708 ]
. . . 128 7 se ——oee] 68 |-180 ::
driving power and power output fig- =z 1l <eceeveove] 60180 [T
. . . = 1 B lien ¢ oremaring con ] ]
ures do not include circuit losses. The &, 7 orTION on rineT Pact
plate dissipation in watts is indicated = A >
z 3 * oW
by Pp O 13
Points A, B, and C are identical to the -
. . e 80| j-, w
typical Class C operating conditions il p %'H
7.9 +++
shown on the first page under 1000, . gt 16 sow
1500, and 2000 volts respectively. A o
|
o S0 100 180 200 290 300 3680
® POWER OUTPUT -WATTS
250 XL 2047W 2 8,2 .7
T i
I I
/ I
225 4 " T5W 22 ]
7 i AESNNSMuEESRAnE
Il I .
n? mm N2 TE =2000VOLTS T
".: f E, =I5 VOLTS t bT’ EIMAC 7STLH [ /
< I L1 emac 78 Tu {1 = [Tt T
Es T 1 I T e = 175 LEGEND I
1 ] 1 EEGENS u s Jere ] € |
@ curve  |EEFL Ec 1T o [] SURvE voLTs) ]
w + % _{VOLTS} W 8s 500
T 154 i 85 1-400}H+ 150 ———180]-3%0
[e] ] ———180[-380|T] g [[e—+—1 75 |-300
a 1 M e——e—178 |-300H1 a ] see——seee| 70 |-250 H ll
O s 1 : See e[ 70 |-250[T] O 8 cececaces] 68 |-250
225 ! 65 [-200/] ] 4 IDENTICAL TO TYPICAL #
> 7 | ® ST [ I~ st ormmrng [HAHH
E ! DITION OM PIRBT PAGE. (11 E ]
QO 00| 1 7 al 7
=) / A a 3
("4 A x JARMF) 75w ]
(TR T 4 - O 75 # )
/ | L
17 = TBW B, 37.5W 5
sof A HH s HA ma
38w -+
[H-{ e 20w e 1 1R = 15Wig
es amy.avay ooy gaRANES S5 ms 7o
FTTY: -y , e AT ]
11171 ITT 1 a3l 11
0 80 100 150 200 23%0 300 350 1] £ 100 180 200 230 300 350
POWER OUTPUT-WATTS POWER OUTPUT-WATTS

Page Three



GRID VOLTAGE--VOLTS
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TENTATIVE DATA

EITELs fO'UGH, INC.

 CALIFORNIA

The Eimac 2C39 is a high-mu, forced-air cooled, external-anode transmitting triode incorporating
features which make it useful at frequencies well into the U. H. F. range, as well as at lower tre-
quencies. lts small size, rugged construction, unusually high transconductance, and relatively high
plate dissipation permit the design of compact equipment of moderate power output for either fixed
or mobile applications.

The grid of the Eimac 2C39 terminates in a ring interposed between the plate and cathode-
heater terminals, and the heater and cathode are provided with a concentric, cylindrical stem struc-
ture, facilitating its use in "'grid isolation™ amplifiers with cavity-type tank circuits.

GENERAL CHARACTERISTICS

ELECTRICAL
Cathode: Coated Unipotential
Heater Voltage - - - - - - - - - - -63 volts
Heater Current - - - - - - - - - - - 1.1 amperes
Amplification Factor (Average) - - - - - - - - - - - 100
Direct Interelectrode Capacitances (Average)
Grid-Plate - - - - - - - - - - - - 1.95 upfd.
Grid-Cathode - - - - - - - - - - - 6.50puufd.
Plate-Cathode - - - - - - - - - - - 0.030 gufd.
Transconductance (i,=75 ma., E,.=600v.) (Average) - 17,000 umhos
MECHANICAL
Maximum Overall Dimensions:
Length - - - - - - - - - - - - o . . . .
Diameter - - - - - - - - - - - - . . - . .
Net Weight - - .o 4o e .. e e e o
Shipping Weight (Average) - - - - - - - - - - . _ . .

RADIO FREQUENCY POWER AMPLIFIER

Class-C FM Telephony or Telegraphy (Key-down conditions, | tube)
M AXIMUM RATINGS (Frequencies below 500 Mc.)

D-C PLATE VOLTAGE - - - - - - - - - - - - - - . -
D-C CATHODE CURRENT - - - - - -« - - . - - . . .
D-C GRID VOLTAGE - - - - -
PEAK POSITIVE R-F GRID VOLTAGE - - - - - - - - - . .
PEAK NEGATIVE R-F GRID VOLTAGE - - - - - - - . - . .
PLATE DISSIPATION' - - - - .

GRID DISSIPATION - - - - - - - - - - . - o - . .

T YPICAL OPERATION (400 Mc.)

“Grid Isolation' Circuit

D-C Plate Voltage - - - - - - - - - - - - - - - - -
D-C Plate Current - - - - - - - - - - - - - - . - -
D-C Grid Voltage - - - - - - - - - - - - - - - - -
D-C Grid Current - - - - - - - - - - - - - - - - -
Driving Power (approx.) - - - - - - - - - - - - . . .
Useful Power Qutput - - - - - - - - - - - - - . . .

2639

HIGH-MU TRIODE

1000
100
-150
30
-400
100

2.75 inches
1.26 inches
2.8 ounces

7T ounces

MAX. VOLTS
MAX. MA.

MAX. VOLTS
MAX. VOLTS
MAX. VOLTS
MAX. WATTS
MAX. WATTS

- 600 volts
- 60 ma.
- —35 volts
- 40 ma.
- 5 watts
- 20 watts

! Forced-air cooling required. 12 cubic feet of air per minute must be passed through plate cooler. Maximum plate dissipation

without forced-air cooling= 12 watts.

(Effective 4-1-46) Copyright, 1946 by Eitel-McCullough, Inc.
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100TH

HIGH-MU TRIODE

UGH, INc. -

& MODULATOR
O, CALIFORNI
‘ N1A OSCILLATOR
AMPLIFIER
GENERAL CHARACTERISTICS
ELECTRICAL
Filament: Thoriated tungsten
Voltage - - - - - - - - - - - - 5.0 volts
Current - - - - - - - - - - - - 6.3 amperes
Amplification Factor (Average) - - - - - - - - 40
Direct Interelectrode Capacitances (Average)
Grid-Plate - - - - - - - - - - 2.0 puf
Grid-Filament - - - - - - - - - - 29 upf
Plate-Filament - - - - - - - - - - 0.4 puf
Transconductance (1,=200 ma., E,=3000, e.=-15) 5500 umhos
MECHANICAL .
Base - - - (Medium 4-pin bayonet, ceramic) RMA type M8-078
Basing - - - - -~ - == - - - - - - - RMA type 2M
Maximum Overall Dimensions:
Length - - - - - - - - - - - - 175 inches
Diameter - - - - - - - - = "- - 319 inches
Net weight - - SR T 4 ounces
Shipping weight (Average) S I 1.5 pounds
Aupio FREQUENCY POWER AMPLIFIER AND MODULATOR
Class B
TYPICAL OPERATION—2 TUBES MAX. RATING
D C Plate Voltage - - - - 1500 2000 3000 3000 volts
Max.-Signal D-C Plate Current per tube - - ¢ * . 225 ma.
Plate Dissipation, per tube® - - - - - o o . 100 watts
D-C Grid Voltage (approx.) - - - - - =20 =35 —65 volts
Peak A-F Grid Input Voltage - -~ - - - 290 310 335 volts
Zero-Signal D-C Plate Current - - - - - 80 60 40 ma.
Max -Signal D-C Plate Current - - - - - 320 280 215 ma.
Max.-Signal Driving Power (approx.) - - - 7 7 5 watts
Effective Load, Plate-to-Plate - - - - - 8750 15000 31000 ohms
Max_-Signal Plate Power Output - - - - 280 360 650 watts
*Averaged over any sinusoidal audio frequency cycle.
RADIO FREQUENCY POWER AMPLIFIER AND OSCILLATOR
Class-C °Telegraphy
(Key down conditions wnhouf modulnlon) .
TYPICAL OPERATION—1 TUBE MAX. RATING
D-C Plate Voltage - - -.- - - - - 1500 2000 3000 3000 volts
D-C Plate Current - - - - - - - - 190 165 165 225 ma.
D-C Grid Current - - - - - - - - 48 39 51 60 ma.
D-C Grid Voltage - - - - - - - - -65 -80 -20<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>