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SPECIALIZED
FILTERS

These low frequency band pass filters are held to 1 DB tolerance

This ultra low frequency filter has a band pass range of one cycle
at the 3 DB crossover...600 ohm...4 filters per 72" rack panel, to 10 cycles ... 50,000 ohms ... 700 cubic inches.

This 600 ohm miniaturized 1 KC band

pass filter is housed in «a
case only 1 x 134" x 21",

This 600 ohm miniaturized low pass filter is

housed in a case
only 1" x 1% x 21",

output voltages from This band pass filter is desi
- hoise attenuation is from 14 KC the range...10,000 ohms.

This power line filter provides correct
sources of 50 to 400 cycles ..

gned for sharp cut-off at both ends of
to 400 MC... 29 cubic inches.

-.case dimensions 15%" x 22" x 3%".

2 a
— s

L

FE&ELAL "\,?5?;}. . A

L

150 VARICK STREET NEW YORK 13, N. Y.

EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y., CABLES: ""ARLAB"



!
]
!

electronics

BUYERS' GUIDE

JUNE MID-MONTH - 1953

REFERENCE SHEET SECTION. ... ... ... . o R-1 to R-64
Graphical shortcuts for engineers are provided in 35 useful articles

DIRECTORY SECTION
ALPHABETICAL PRODUCT LISTING. . . ... .0 cv vt s s m i n e 260- D-1
REGISTERED TRADE NAMES. . . ... . e B&o0- D-150
INDEX OF MANUFACTURERS . .. ...ttt D60- D-169
DISTRIBUTORS OF ELECTRONIC COMPONENTS AND EQUIPMENT . ... ..o e s DoO— D-183

INDEX TO ADVERTISERS. ... ................. e CW e

A McGRAW - HILL
PUBLICATION

W. W. MacDONALD, Editor; VIN ZELUFF, Managing Editor; John Markus, A. A. McKenzie, James Fahnestock, Associate Editors; William
P. O'Brien, John M. Carroll, William G. Arnold, William E. Pettit, David A. Findlay, Assistant Editors; Ann Mastropolo, Marilyn Wood, Mary J.
Johnson, Editorial Assistants; Gladys T. Montgomery, Washington Editor; Harry Phillips, Art Director; Eleanor Luke, Art Assistant

KEITH HENNEY, Editorial Director

H. W. MATEER, Publisher; WALLACE B, BLOOD, Manager; R.S. Quint, Buyers’ Guide Manager; N. F. Cullinan, Promotion & Research

Assistant; H. E. Hilty, Classified Manager; D. H. Miller, James Girdwood, New York; Wm. S. Hodgkinson, New England; Warren W. Shew,

Philadelphia; C. D. Wardner, Chicago; J. L. Phillips, Cleveland; T. H. Carmody, R. C. Alcorn, San Francisco; Carl V. Dysinger, Los Angeles;
Robert H. Sidur, Atlanta

June, 1953—Mid-Month ) ELECTRONICS Vol. 26, No. 6A

Member ABC and ABP

Published monthly with an additional issue in June by McGraw-Hill Publishing Company, Inc., James H. McGraw (1860-1948), Founder. Publication Office, 99-129

North Broadway, Albany I, N. Y.

Executive, Editorial and Advertising Offices: McGraw-Hill Building, 330 W. 42 St., New York 36, N. Y. Curtis W. McGraw, President; Willard Chevalier, Executive
Vice-President; Joseph A Gerardi, Vice-President and Treasurer; John J. Cooke, Secretary; Paul Montgomery, Senior Vice-President, Publication Division; Ralph B. Smith,
Vice-President and Editorial Director; Nelson Bond, Vice-President and Director of Advertising; J. E. Blackburn, Jr., Vice-President and Director of Circulation.

or 330 W. 42nd St., New York 36. N. Y. Aliow one

Subscriptions: Address correspondence to Electronics—Subscription Service, 99-129 N. Broadway, Albany I, N. Y., o v
month for change of address. Subseriptions are solicited only from persons engaged in theory, research, design, production, maintenance and use of electronic and industrial
control components, parts and end products, Position and company connection must be indicated on subscription orders.

Single copies 75¢ for United States and possessions, and Canada; $1.50 for Latin America; $2.00 for all other foreign countries. Buyers’ Guide $2.00. Subscription rates
—United States and possessions, $6.00 a year; $9.00 for two years. Canada, $10.00 & year; $16.00 for two years. Other western hemisphere countries, $15.00 a vear; $25.00
for two years, All other countries $20.00 & year; $30.00 for two years. Entered as second class matter August 29, 1936, at the Post Office at Albany, N, Y., under act of
Mar, 3, 1879. Printed in U.S.A. Copyright 1953 by McGraw-Hill Publishing Co., Ine, —All Rights Reserved. BRANCH OFFICES: 520 North Michigan Avenue, Chicago 11,
11l.; 68 Posi, Street. San Francisco 4; MoeGraw-Hill House. London, E.C. 4; Washington, D._C. 4; Philadelphia 3; Cleveland 15; Detroit 26; St. Louis 8; Boston 16; 1321
Rhodes-Haverty Bldg., Atlanta 3, Ga.; 1111 Wilshire Blvd,, Los Angeles 17; 738-9 Oliver Building, Pittsburgh 22. ELECTRONICS is indexed regularly in The Engineering

Index.




____Advertising In This Issue—

' 5 E i . Bendix Aviation Corporation Cofleraft .......cciviiiieeiniinnrananns 601
AS'fAAIl:i:rigga lnstcStopNut Corp V... 442 Eclipse-Pioheer Division ......... 132, 133 Collectron Corporation ................ 466
A. J. F. Industries, Inc..........o00enve 536 Red Bank Divislon .................. 134 Collins Radio Company.............. 82, 83
Abalon Preclsion Mfg. Corp............ 384 Bentley, Harris Mfg, Co................ 380 Colonial Process Supply €Co............. 603
Accurate Paper Tube Co............... 338 Berkeley Div. Beckman Instruments, r Columbia Technical COrp.............. 452
Ace Coil & Electronics Co.............. 402 R I CELELLEL SRR sgz Comar Electric Co................oonn. 494
Ace Engineering & Machine Co., Inc... 270  Berkshire Laboratories ......... AR ¥ Commercial Plastics Co................ 572
Ackerman Engravers .............co0-0 544 Beta Electric Corp.................c... 5; ' Communication Accessories Co...... 454, 455
Acme Electrie Corp..........oovvevvnn. 453 Bird & Co., In.c Richard H............. o Communication Measurements
Acme Electronics, Inc.............. 202, 203  Bird Electronic Corporation ............ 66 Laboratory, INC. .......ceoeviveeunns 522
Adams & Westlake Company........ 103-10¢ Birnbach Radio Co.,, Imnc...............- 581 Computer Corporation of America...... 594
Advance Electric & Relay Co........... 258 Bi}vax Corpo.ratlon """""""""" 506  Condenser Products Co................. 273
Advance Electronics Co.......c.ovvvves 621  Bliley Electric ?0 """"""""""""""" 361  connecticut Telephone & Electric Corp.. 590
Advance Insulated Wire & Cable Co., Inc. 528 Dednar Industries, Inc...............-. 569  Conrad Industrial Coolers.............. 548
Aerocoil, TNC. ........ccuvrnnnnareeenes 5g; Bomac Laboratories, Inc........... 280, 281 Gonstantine & Co., L. Liu..o.oovnnnnnn.. 125
Aerolite Electronics COrp..........cec... 585 Dbond Electro.nics Corp.......covvvvennn 129 gonstantine Engineering Laboratories i
Arovox COrporation ............... 202, 203 Boonton Radio Corporation............. 187 06 o oveenstonanommminessnd Summahiin s 470, 471 {
Alr AsS0Ciates, TNeC. ...ovennesnnneennss 32 Borg Corp.,, George W.............coutn 368 Continental Connectors Electronic |
Alr Marine Motors, Ine..........o..... 539 Borthig Co., Inc., George C...ooovvennn. 584 c Sﬂ-tl'es Ditl'.,DpeJur Amseo Corp........ 370 i |
Aircraft Radio Corporation ............ 168 g"“"“ Ilf‘sl‘)‘lat’id LB CICLS (6005505 g; o Dlamond Tibre .. 408, 409
Aircraft Transformer Corporation...... 238 Bz:}:sr: otm;ﬂe: C """"""""" 570 Continental Electric Co., Inc............ 569 ig;
Adrdesign, INC. ....ceoeueernaernaainnss 584 Bowse: I‘l‘fc LD R BOCTSR B0 566, ggy Cormish Wire Co,, Tnme.................. 480 W
Airflyte Electronies Co................. 576 Boyle 1\:1 tal(.:ra‘.f‘t' Co """ tio """"" ’ 226 Cosmic Radio Corporation.............. 436 ]
Afrpax Products €Co........covvvevnnnns 119 Bchke-Seieb i xg(;);‘a, ann..l.l.lé ...... *26  Cramer Co., Inc., R. W............... 48
Airtron, Inc. ......cccviiiiiiiieiiiann 584 o adle Labora,tor’i,es Inl; b toaaac 170  Crescent Co., Inc., The................. 323
Alcar Instruments, Inc................. 515 Brai mz Co. C. § e 598 Crosby Laboratories, Inc................ 84
Alco Electronics Mfg. Co.............. 102 Brand & C; Inanlliam """""" 3 08 5 Cross Cou Moo iiieaiaiieiinnnns 622
Alge" LG SR B JH R U 619 Branson Instruments, Inc. ... ....... ’ 502 Crowley & Company, Inc., Henry L...... 303
Alden Products COMpPANY........... 204, 205 Braun Tool & Instrument Co., Inc., H... 346 Crucible Steel Company of America..... 33%
Alfax Paper & Engineering Co.......... 619 Breeze Corporations, Ine............... 319 \
Allen Manufacturing Company.......... 384 g;f‘: & CO-,i Inc., Richard D............ 544 t
Allied Control Co., Inc.............. 194, 195 stol Engineering Corp............... 547 page Corporation 545 i
Allied Radlo Corp............ SaDHoEaEaG 542 erion, ne. | CCtine Co- 79 Dale Products, InC................. 342, 343 %
:lt;ly h;;t:llwl;e Co,Ine....onnnnnnnn. 526 Browning Laboratories, Inc............ 444 Dalmo Victor ......................... 191 i‘
s SR S sy Brush Electronies CO............... s34, 835 Dano Blectrie Co.....oooronnoes BaE i
""""""" Buchanan Electrical Products Corp. .442, 443 aven Co.,, The........................ 79
:i:z:;g:; g;::;‘;::‘l)p;ef;’:f%rzf?"‘::::' g:g Buckeye Bobbin & Mfg. Co......v...... 603 Darvies Laboratories, Inc............... 522 11
American Eloc t\m"n ie Laboratories, Ine. . 528 Buggie and Company, H. HM............. 422 Decade Instrument .Co .................. 516 i )
American Gyro Corporation .... ’ 88800 624 e atchyCompany RInc L ELLELIILE 333 LGS P e ] Faboratory """ - ‘ !
American Lava Corporation .. .......... 161 Burgess Battery €o..............c0.... 539 DeJur Amsco Corporation.......... 376, 371 1”
American Leonic Mfz. Co.............. 591 Burke & James, INC. ... ovvrnvenneennn. 418 Deltron, Inc. ........c..cciiiiniiennnens 613 4
American Molded Products Co.......... 538 Burnell & Company.................... 215 D.ete.ctolab, Ine. .. gs305:sammmasyoing v o !
Americin Phencti Cormoraion ... 1 PYTOUERSTosspch Center, FICCOnS, y14 Diets Design & Mg, Co. ... 1.1. . 103
Am:riizg 'll)‘::&t::il:il::n ‘gml.:{asdi'o . Co ------- g;z Burstein-Applebee Co. ................. 599 Digital Control Systems, Inc............ 566 I
American Timo Products, Inc. ... .. ... 505 Bussmann Mfg. Co..................... 28 Digital Products, Inc.................. 589 it
Amperex Electronic COrp............... 429 Dolin Metal Products, Inc¢.............. 614 b |
Amperite Co., TNC.evnnneernaeeeannn.nn 258 Dollar Company, Kobert, The.. ...« i tusi Bel i
Ampex Electric Corp................ 94, 95 Dorne and Margolin symmsswgse s en s s 2L :
Amplifier Corp. of America............. 360 Douglas Mlcrowa.ve. Co.,Inc............. 559 1|
Amplitronix, InC. ..........oooroiii. s66 G G- S. Laboratories, Inc.............. 558 Drake Manufacturing Company........ 61 |
Andersen Laboratories, Inc............. 497 Ca.hdyI.Ie Company, ’Fhe ................ 463 Driver Coml?nny, Wilbur B............. 154 3t
Andrew Corporation ................... 556 Cambridge Thermionic Corp............ 76 DPriver-Harris Company ............... 281 ]
Antara Chemicals Div. of General Campbell Industries, Inc............... 102 Duro Specialty Co., Inc................ 436
Dyestuff COTD. - .uvveererrerennnnnn., 37 Cannon Electric Co.................... 491 DX Radio Products Co................. 509 g
Anton Electron.ic Laboratories, Inc..... 282  Carboloy Dept. of General Electric Co... 20 /
Apex Coated Fabrics, Inc.............. 558 Cardwell Mfg. Corp., Allen D.......... 416
Applied Science Corporation of Princeton 386 Carter Motor Co.........c.covvvununn.n. 506 J
Arco Electronics, Inc................... g2z Cast Optics Corp................ ... 597  Eastern Precision Resistor Corp........ 560 1
Arenberg Ultrasonic Laboratory........ 581 Central Transformer Co................ 577 Eby, Inc., Hugh H . . 523 ;
Arnold Engineering Co.............. 180-186 C"I“ntgalab Division of Globe-Union, Edcliff ‘Instruments . . ... I 58 |
:;-r?w Electronies, Inc................. 138 Gontronics Company . ... o #1-24  gdison, Incerporated, Thomas A.....300, 301 i
Art-Lioyd Motal Products Corp......... A o Eleetronies. Div. ap T 607 Ricor, Ine ......coieiiiiiiiiiiiiiiiinn 120 ‘
:Associ:t‘Zd Spet:;:;ﬁl;g gz ............... 436 Century Metalcratt Corp............. 573  Eisler Engineering Co., Inc............ 332
Ao (o e A Rdbassonoe: gg(l; Chatham Electronics Corp.......... 112, 113 Eitel-McCullough, Inc. ............. 378, 379
Atlontio India, Rubb;. W . k ........... Cherry-Channer Corporation ........ 422, 593 Elastic Stop Nut Corp. of America...... 335
Atlas Toneimomrin r Works, Inc...... 580 Chester Cable COrp............... e 2v5 Electra Mfg. Co..........iiiiiennann 591
N I]gl'st:: gt %0-, Inc............. 558 Chicago Condenser Corp................ 432 Electralab, Ine. ............ccciiuueees 432
N ment Co.................. 302  Chicago Telephone Supply Electrie Indicator Co., Inc............. 551 !
:ud&o Dev?lopment Company........... 414 Corporation ....................... 42, 43  Electric Regulator C(;rp ............... 220 )
Augat Bros, dne... I w O BRemen P sgs  Flectrioal & Physleal Instrument Corp. 210
Aviation Engineering Corporation..... 299 Churchill Lighting Corp............... . 446 ﬁ}eCtHC&I P .Illc. ........... . {
Ciba Company, Inc. .. ... .. ............. e ectrical Tower Service, Ine........... 772
Cima Corporation .............. ... .. Eo Electro Dev?lopment Co...ovviiiiiaans 440
Cinch Manufacturing Corp........ 200’ S Electro Engineering Products Co........ 59%
, Cinema Engineering Company . ..... .. . Electro Impulse Laboratory ........... 555
B & M Metal Products Corp............. 506  Circuit Craft Associates. o 623 Electro-Mec Laboratory ............... 486
Baer Company, N. S....ovinononnn.o.. 107  Citation Products Co Tt N 6;8 Electro Products Laboratories.......... 288
Ballantine Laboratories, Inc............ 146  Clark Crystal Compa;l‘y. Inc """""""" 4 Eleétro.Seal Corporation .. ..iaesmsses 40 i
Barker & Williamson, In¢........... ... 289 Clarostat Mfg. Co. Inc., T 236 9(3;-7, Electro S8witch Corporation /s ysmeemss +§ 579 x
Barry Corporation ..................... 71 Clegg Labomtories’, me..... 0 ; 616 Electro Tee Corporation............. 263, 265 i
Bart Laboraitoﬁes €Co., Inc...... S EETEET 593 - Cleveland Container Co. ... ... .. ... . . 34 Tleeto s echiEasinmont, Cous ryrmmans i
Bead Chain Mfg. Co.................... 521  Coaxial Conngtor Co............. LT > Blectro-Technical Products Div of
Bel Fuse, Inc............... 10000000003 . 602 Cohan-prlvért ‘Co., Iné """""""" : Elsel;lrf l;:n:ical ?otrp """""""""" 280
p MG eieen e 602 Cohan-Epner Co., Ine.......... ... n 3 5
Belock Instrument Corporation......: .. 267 Coil Winding Equipment Co.........: - Electronie Cjﬁl:’!l;ln‘:» Inc . \ ;;(7)

n
June, 1953 — MID-MONTH — ELECTRONICS BUYERS’ GUIDE




Sy e e

1

|

=

Peca ot e e

Electronic Instrument Co., Inc. (EICO). 349
485

Electronic Mechanics, Ine, ......-- 0080 0 >
Electronic Parts Manufacturing Co., Inc. 528
Electronic Research Associates ......-. 585
Electronic Transformer COu vovvvnnnnnns 428
Electronic Tube Corporation ..........- 336
Electrons, InC. .......oooeeveneoorseees 394
Emerson & Cuming, Inc.........ceevee 305
Empire Coil Company, TOC. e o v vvoonnnos 480
Empire Devices Products Corp...... ee.. 395
Engineering Co., The........coveeeee- . 565
Epco Products, INC...ovvereaoaoenssasss 486
Erie Resistor COrp.........ccccovvervees 121
Ethylene Chemical COrp........c.cceev 600
Rureka Television and Tube Corp........ 543

Fairchild Camera & Instrument Corp. 351, 352

Fansteel Metallurgical Corporation...... 116
Farmer Electric CO. ... ... .ccoveeervenes 314
Federal Manufacturing & Engineering
P 07 T R F D ) ¥ 1
Federal Screw Products, Inc........... .. 394
Federal Telephone & Radio

Corporation ...........c. cocceeeen 148-153
Federated Metals Div., American

Smelting & Refining Co....... .00 373
Ferranti Electric, Inc........c..coeveeen 225
Film Capacitors, Inc..........cooovere 518
Finn & Company, Inc., T. R............ 623
Fluke Engineering Co., John........... 678
Ford Instrument Company............. 582
Formica COMPANY . ....oorvronsarseeess 598
¥Franklin Electronics, Inc..........o0v0n 5975
Freed Transformer Co., Inc............. 219
Frequency Standards ..........cce0ceen 102
Fugle-Miller Laboratories .............. 554
Fusite Corporation ................c.00n 227
G:M Laboratories, In¢...........cco-- 49%
G-V Controls, INC. .......ccoovrcerevaens 340
Galbraith & Son Electric Corp., C. C..... 542
Gamewell Company ........ccoevceocves 268
Garde Manufacturing Co...... booocooao 609

General Ceramics & Steatite Corp . .145, 147
General Chemical Div. of Allied

Chemical & Dye Corp........coceovcce 397
General Communication Co............. 311
General Electric Co.........cooevee-ven 1-18
General Electrosonics, Inc. ............. 568
General Fuse Company ...............- 619
General Hermetic Sealing Corp......... 608
General Instrument Corporation ........ 291
General Magnetics, Inc. .........c....¢ 251
General Precision Laboratory, Inc...... 256
General R-F Fittings Company......... 446
General Radio Company.............. 90, 91
Gertsch Produets, Inc.........oovevvves 626
Glass-Solder Engineering .............. 572
Glenco Corporation ............coeeevnn 598
Goat Co., Inc,, Fred...........coovvven 857
Gombos Co., Inc., John...........oveves 274
Good-all Electric Mfg. Co.............. 588
Goslin Electric & Mfg. Co.............0o 618
Grant Pulley & Hardware Co........... 533
Graphite Metallizing Corp.......... 240, 241
Gray Research & Development Co., Inc.. 469
Grayhill .. .. .o iiiierieeareannnencaes 462
Green Instrument Co., Inc.............. 564
Guardian Electric Mfg. Co.............. 253
Gudebrod Bros. Silk Co., Inc. ........... 872
Gudeman COmMpany ...........oooeseene 473
Guthman & Co., Inc.,, Edwin I.......... 414

Gyromechanisms, Inc. .......ccce0t0m00e 442

Inc. ........ BOMC 0000 6OTO0 100000000 164-167
Harrison Radio Corporation ......... ... 246
Hartford City Paper Co....... helel ool & 304
Haydon Company, A W..........ceeuen 4
Haydon Manufacturing Co., Inc.....208, 209
Heath Company ................ boooooag 486
Heiland Research Corp 552
Heintze Electric Co.................... 326
Heldor Manufacturing Corp............- 294
Helipot Div., Beckman Instruments,

ImC. .oovvuvnnnn R L R 67-70
Heminway & Bartlett Mfg. Co.......... 560
Henkel-Clauss Co., The....... A T 315
Heppner Manufacturing Co............. 243
Hermaseal Company, Inc........... 390, 391

Hermétlc Seal Produets Co..
Hewlett-Packard Company :
Heyman Manufacturing Co....ceeeese-s 554

Hickok Electrical Instrument Co....... 89
Highland Engineering Co..........-. ... b68
Hillburn Electronic Products...... v.... B96
Hi-Q Division, Aerovox €Corp........ 202, 203
Hi-Test Chemical Corp........c.c-- ... B67
Hitemp Wires, Inc...... R B 08 000880630 Ab4
Hopkins Engineering Co. L... DAT

Houlihan Company, T. & .
Howard Industries, InG.sccoccvcsvcscces 298

Hudson Radio & Television Corp....... 6529
Hudson Tool & Die Company, Inc....... 825
Hudson Wire COe ....uvvosacescsocssess 257
Hughes Aircraft Company.............- 269
Hughey & Phillips ....ocvverearenvines 254
Hunt Corporafion .......... ... ccoeee .. 216
Hycor Company, INC......c..ovoveecees 525
I-T-E Circuit Breaker Co........... ... 396
Illinois Condenser CoO...... ... vcevecees 255
Indiana Steel Products Company........ 121
Industrial Control Company............ 599
Industrial Hardware Mfg. Co., Inec..... 532
Industrial Mica Corporation............ 490
Industrial Rectifler Co. ............c.- 616
Industrial Test Equipment Co.......... 463
Instrument Components, Inc. .......... 277
Instrument Corporation of America. ... 297
Instrument Electronics Corp. .......... 586
Instrument Resistors Co. .......... 424, 425
Instrument Specialties Company, Inc... 441
Insuline Corporation of America........ 535
Insl-X Company, Inc........coovveevesee 612
International Instruments, Inc.......... 563
International Pump & Machine Works... 216
International Radiant Corp............: 626
International Rectifier Corporation...... 499
International Resistance Company L 175-178
Ippolito & Co., Inc., James............- 320

Irvington Varnish & Insulator Co....64, 65

J-B-T Instruments, IncC.............-c 449
JFD Mfg, Cou vovvvnvrvnnenncennenes 258, 623
Jan Hardware Mfg. Co.,, Inc..........-- 567
Jelliff Mfg., Corp., C. O....covvvvevne- 513
Jennings Radio Manufacturing Co...188-190
Johnson & Hoffman Manufacturing

(o T R R R 358, 359
Johnson Co., E. F.....ooviiviaeeenes 404-407
Jones Div., Howard B,,

Cinch Mfg. Corp., ......coevevcvns 200, 201
Jones Electronics Co., M. C............ 440
Kahle Engineering COu v vvvvvnnoonnnnsen 417
Kalbfell Laboratories, Inc. ............- 365
Karp Metal Produets Co.....ooonvrvenes 341
Kartron ...... J R R R 628
Kaupp and Sons, C. B......ovvverernee- 369
Kay Electric Company ...........-- 400, 401
Kearfott Company, Inc........ A s 411
Keithley Instruments .........ocoveee- 92
Kellogg Company, M. W oiiaannnnns 139-142
Kellogg Switchboard & Supply Co...... 568
Kenyon Transformer Co., Inc........ .. 292
Kepco Laboratories, Inec..... e RB27
Kester Solder Company.............-. 465
Ketay Manufacturing Corp............. 159
Keystone Bolt & Nut Corp.............. 622
Keystone Electronics 00 v vvveenerinnnn 617
Keystone Products Company ........... 493
Kings Electronics Co., Inc.......... 244, 245
Kinney Manufacturing Co........... .. 492
Kirchberger & Co., Inc,, M............. 466
Klincher Locknut Corp....... Gooocc o 329
Knights Company, James.............- 550
Kobzy Tool Co.........coenevn 6 o olddo olg 252
‘Kotron Rectifier Corp.......... Bogooqog 585
Krengel Mfg. Co.,, Inc........ovvvvnnnn 503
Krohn-Hite Instrument Company....... 101
Kurman Electric Co.,, Ine.............. 617

XLaboratory for Electronics, Inc..... .38, 39

Lambda FElectronics Corp.............. 873

Landis & Gyr, Inc.......c..0 4 o W © 510
" Langevin Manufacturing Corp.......... 360

Lapp Insulator Co.,, Inc............ 382, 283 |
Lavoie Laboratories, Inc................ 419

Lawn Electronics €o. . .ouanessvness ae BI5.

ELECTRONICS BUYERS’ GUIDE— June; 1953 — MID-MONTH

Leach Relay Co...... P TR

Lee Spring Company, Inc..... .o ¥ 324
Leland, Inc., G. H.........o 986 000 0

Lenk Mfg., Co....covvever e 0000

T.enkurt Electric Sales CO....cooereee--r 540
Leonard ‘Electric Products Co., Inc...... 576
Lindgren & Associates, Erik A...coove 563
Linear Equipment Laboratories ........ 624
Liston-Becker Instrument Co., Inc...... 608
Littelfuse, Inc. ............ veeeeanen.. 482
Lord Mfg. €Co......c.o-vvnneere e 78
Lundey Associates ........ccoc0e0 veees 372
Lynn Electronic Research Co.........- 384
M-W Laboratories, Inc........cco.. ... 478
Machlett Laboratories, Inc.......... oo 460
Magnatran Incorporated ..........cc00 501
Magnavox COmMPany .........ccceoeeeces 328
Magnecord, INC. ......coooeeonvncres 536
Magnetic Amplifiers, Inc.......c.cc.- .. 437
Magnetic Core Corp...........-- 5000000 591
Magnetics, Tne, ....ovoovniroierenes 561
Makepeace Company, D.E....ciieveenns 88
Malco Tool & Manufacturing Co......... 671
Mansol Ceramies ......cccoeveeorevenes 594
Marconi Instruments .......oc.ooeeeeeen 385
Marion Electrical Instrument Co........ 472
Markwik Manufacturing Co., Inc........ 564
Maxson Corporation, W. L........c.onnn 144
MB Manufacturing Co., Inc........c...n 474

McGraw-Hill Book Co.
410, 478, 538, 560, 596, 612

Measurements Corporation ............. 130
Mendelsohn Speedgun Co., Inc.......... 599
Mepeo, INC. .....ooodoereiercaneanen 98, 99
Mercury Electronic LCompany ........... 12%
Merit Plating COmDAany.......cccooesoees 496
Metal Textile Corporation .............. 464
Metals & Controls Corp.,

General Plate Div.............. .00 93
Methode Manufacturing Corp........ . 450
Mico Instrument Co.............. N .M. 228
Micro Circuits Co...........ccvven 160, 609
Microwave Associates, Ine.............. 110
Midland Mfg. Co., Inc........ eerrec.es 98
Millivac Instrument Corp.......... ... 611
Milwaukee Transformer Ce............. 338
Miniature Precision Bearings, Inc....... 321
Minneapolis-Floneywell Regulator Co..

Industrial Division ............... 354, 356
Mission-Western Engineers, Inc........ B74
Mitchell-Rand Insulation Co., Inc....... 222
Model Rectifier Corporation ............ 536
Moseley Co.,, FL L ... coiinneeevns 544
Multi-Metal €0O. ......vicevvrrreoacenns 416
Multicore Solders, Ltd...........c.coonn ™
Murphy & Miller, Inc.........covoneven 610

Mycalex Corporation of America....292, 293

N. R. K. Mfg. & Engineering Co......... 443
National Capacitor Co. ...........o..0 515

National Carbon Co.. A Div. of

Union Carbide & Carbon Corp......... 831
National Company, Ine. ........... 232, 233
National Electronics, Inc. ............. 448
National Moldite Co. ............... 362, 363
National Tel-Tronics €Corp.............. 332
National Union Radio Corp............ 117
National Vulcanized Fibre Co....... 85, 86
Natvar Corporation ............ccovveven 445
Neomatic, INC. .......oooveiornraeren 336
Nesor Alloy Products Co.......... ... 613
Neutronic Associates ................... 500
New Hampshire Ball Bearings, Inc..... 451
New Hermes, IncC.........cooveveeevenes 627
New York Transformer Co., Inc........ 322
Ney Company, Jo Mo...ooooceonniinenen 260
Norrman Laboratories, Ernst........... 620
Norsid Manufacturing Co., Inc.......... 628
Northern Radio Company, Inc..196, 197, 198
Northshore Nameplate Co.............. 608
Ohmite Mfg. €O..covvvivvennnrieonens 92
Ohmweve COMPANY . ...ccovurvvnnrens 462
Olympic Metal Products Co., Inc........ 168
Opad-Green COMPANY .. .....c c-------- 179
Ortho Filter Corporation ....... ........ 514

. Orthon Corp. ....... N 569
Ossian Mfg, Co......... Sog-oaioaos .... BE67
Oster Mfg, Co,, John........ ........... 494
Oxford Electric Corp................... 602

14t




PCA Electronics, Inc........co00... 580, 581
Pan American Trade Development Corp. 336
Panoramic Radio Products, Inc......... 624
Paramount Paper Tube Corp............ 452
Par-Metal Products Corporatien........ 160

Parisian Novelties Co..................
Parisier & Co., Maurice I...
Patton-MacGuyer- Company

Pennsylvania Testing Laboratory........ 285
Perkin Engineering Corp............... 604
Permag COrp. .............c.coviiun... 496
Permoflux Corporation ................. 516
Peschel Electronics, Inc................ 614
Phalo Plastics Corporation............. 310
Phaostron Co. ......................... 226
Philamon Laboratories, Inc............. 582
Photo Chemical Produets, Inc.......... 496
Photocircuits Corporation .............. 81
Pickering & Co,, Inc...........cvnno... 160
Pioneer Machine Works ............... 613
Pix Manufacturing Co., Inc............. 224
Planet Manufacturing Corporation...... 394
Plastics & Electronics Corporation. ... .. 566
Plastoid Corporation ................... 229
Polarad Electronics Corp........... 108, 109
Pollak Corporation, Joseph............. 580
Polymer Corporation .................. 532
Polytechnic Research & Development

Co, Inc, ....ooviiiiiiiii ., 122, 123
Popper & Sons, Inc..................... 621
Potter & Brumfleld..................... 334
Precise Measurements Company. ........ 502
ot Mataon ol Products Company a5
Precision Paper Tube Co............... 545
Precision Resistor Co., Inc.............. 330
Premier Metal Products Company ..... 592
Presto Recording Corp........... ....... 271
Prodelin, Ine. ......................... 306
Pyroferric Co. ......................... 316
R-B-M Div., Essex Wire Corp........... 261
RY¥X Shielded Enclosures Corp.......... 549
Radell Corporation ............. .. ..... 158
Radio City Products Co., Inc............ 541
Radio Cores, Inc.................... ... 136

Radio Corp. of America
295, 3rd Cover, 4th Cover

Radio Frequency Laboratories, Inc. .. ... 512
Radio Materials Corporation ....... 172, 173
Radio Receptor Co.,, Inc............ 434, 435
Radio Shack Corporation .............. 564
Rapid Electric Co.................... .. 628
Rapid Specialties Company............. 608
Rawson Electrical Instrument Co. .. .. .. 592
Raytheon Manufacturing Co.
gqmpment Sales Div................. 420
ower Tube Div..... ... .. ... .. " 421
Redman Electronics Corp.............. 615
Reeves Hoffman Corporation.......... .. 259
Rego Insulated Wire Co.............. .. 356
Reon Resistor Corp............... .. ... 344
Republic Foil & Metal Mills, Inc........ 566
Research Development Manufacture
................................. 508
Reslstance Products Co................. 223
Resistoflex Corporation .. ......... ... .. 583
Rex Corporation .................. .. .. 511
Richardson Company .................. 489
Ripley Co., Ine................ .. .o B . . 603
Roanwell Corp. ................... 228, 302
Robinson Aviation, Inc.............. ... 307
Robinson Incorporated, Edward E. . . . ... 502
Rogan Brothers ....................... 426
Roller-Smith Corporation .............. 118
Rome Cable Corporation................ 44
Rotron Mfg. Co...................... .. 136
Russell & Stoll Co., Inc. ................. 485
Sanborn Company ................. ..., 513
Sanders Associates, Inc................. 504
Sarkes Tarzian, Inc., Rectifier Div. ...... 276
Schweber Electronics .................. 587

Scientific Electronics Laboratories, Inc.. 545

Scintilla Magneto DlV. of Bendix
Aviation Corp. .

............... veen.. 181
Sealectro Corp. ................... ce... 605
Sealtron Company .................. eees 217

Secon Metals Corporation......... vee... 402
Segel Company, Inc.,, Henry P, .... et 514
Sel-Rex Precious MetalsInc............. 593
Sensitive Research Instrument Corp..... 617
Servo Corporation of America....... 438, 439
Servomechanisms, Inc. ................ 426
Sessions Clock Co.

Timer Division . .......c.. . .00y . 458

Tyni-Switch DlVlSlOn ................ 459
Shallcross Manufacturing Co............ 35
Sherman Mfg. Co, H.B................. 529
Shielding, In€C. .....covvviiiiinieenene 224
Shure Brothers, Ine. ., ................. 210
Shurite Meters ...........cceiveenerenns 576
Sickles, F. W., Div. of General

Instrument Corp. ..........ccieve.n. 357
Sigma Instruments, Inc............... . 41
Signal Engineering & Mfg. Co.......... . 418
Slip Ring Co. of America............... 588
Sola Electric Co...........c.cvvvennnnn . 537
Sorensen & Company................ 62, 63
Southco Div., South Chester Corp...... .199
Specialty Battery Co.............. ... . 490
Spellman Television Co., Inc......... 430, 431
Spencer-Kennedy Laboratories, Inc...... 476
Sperry Gyroscope Company.......... 283, 284
Sphere Company, Inc........... .o e et s e 626
St. Regis Paper Company, Panelyte

DIivision ........ .. oiiiiveriiieeenias 339
Stackpole Carbon Company....... ..388, 389
Standard Cabinet Company.............
Standard Electric Time Co.............
Standard Piezo Company..............
Star Expansion Products Co...........
State Labs, Inc............cc.ienieeenns
Staver Company, Inc.........co0u0viennne
Steiner-Ives Company ............cc0...
Stelma, Incorporated ..........c.cvevonn
Sterling Engineering Co., Inc...........
Sterling Manufacturing Co..............
Sterling Transformer Corp..............
Stevens Arnold, Incorporated...........
Stevens Mfg, Co., Inc. ...........
Steward Manufacturing Co., D.
Stewart Mfg, Corp.,, F. W. . .............
Sticht Co., Inc., Herman H.............
Stoddart Aircraft Radio Co.............
Stone Paper Tube Co...................
Stupa.koﬂ' Ceramic & Manufacturing

L0 TN 247250
Supenor Electric Company.......... 192, 193
Superior Tube Company, Electronics

DiV, i e e 162, 163
Surprenant Manufacturing Co........... 519
Switcheraft, Ime. .. .......... ... ... ... 306
Sylvania Electric Preducts, Inc...... 654660
Technical Appliance Corp.............. 326
Technitrol [Engineering Co.............. 514
Technology Instrument Corp..... ... 9%, 447
Tel Instrument Co.,, Inc................. 623
Tel-0O-Tube Corporation of America..... 462
Telechrome, Inc. ..............c.0. ... 562
Telechron Dept. of General Electric Co.. 19
Teletronics Laboratory, Inc..... PR 287
Tel-Rad Mfg. Co.,, InC........covveuvn.. 620
Tempel Manufacturing Co.............. 440
Tenney Engineering, Inc............. ... 483
Tensolite Insulated Wire Co., Inc....... 622
Terado Company .........co00veunn. 298, 382
Thomas & Skinner Steel Products Co. Inc. 254
Thor Ceramics, Inc........... peeeeeane 453
Time Electronic Sales......... O o 242
Times Facsimile Corporation...... Ceeeen 384
Tinnerman Products, Inc............... 155
Titeflex, Inc. ........cocvvvuvinnnn. .. 427
Tobe Doutschmann Corporatlon ......... 361
Tomore Electric Corp................... 622
Torocoil Company ..................... 436
Torwico Electronics, Inc.............. . 588
Trad Television Corp..... e et 234
Trans-Sonics, Inc. ............ e 604

L [ 520
Transformer Specialty Co............... 546
Transformers, Inc. ............... ..412, 413
Transicoil Corporation ........ vevese.. 461
Triad Transformer Corp............ ool 8394

Trimm .....ivviiitennreneeeororenesans . 600
Tru-Ohm Preducts Div. of Model
Engineering & Mfg. Inc........ veee.. 186
Tung-Sol Electrie, Inc............... .. 128
Turner Company, The............ Mo0000 312

Ucinite Company, Div..of.. United-Carz.

Fastener Corp. ............ FRSIP. 1 T I
Ulanet Company, George.............. . 562
Union Carbide & Carbon Corp.,

National Carbon Co. Div......... .o... 331
Union Electric Products Co............. 414
United-Carr Fastener Corp...... [ 398
United Electronics .................. ..13=75
United Manufacturing & Service

COmMPANY . vvnvnnernronneans RPN 266
United States Components, Inc.......... 313
United States Electronics Corp......... 488
United States Gasket Co............ 530, 531
United States Radium Corp............ 381
United Transformer Co........... 2nd Cover
Universal Eleetronics Co............... 606
Universal Manufacturing Co., Inc...606, 607
Universal Winding Co................... 280
University Loudspeakers, Inc. .. ......... 464
Utah Radio Products Co.,, Inc........... 490
Varian Associates .................. 392, 393
Varflex Corporation ........... e ieaan . 179
Vari-L Co., Inc.............cveunn e 523
Vector Electronie Company............. 507
Veetron, INC, .. .vivviieeionaiineeaansse 457
Vickers Electric Div Vickers, Inc...... 376
Victoreen Instrument Co............ 206, 207
Victory Engineering Corp............... 498
Vitramon, Inc, ...........o0evinaea.en 494
Volkert Metal Stampings, Inc., John.... 595
Vulcan Electric Company............... 279
Walker Company, George............... 497
Walkirt Co. ......ooviiiiiiiiiiinanes 628
Walter Co.,,Inc., S.......... ... . uunn 262
Waltham Morological Corp............. 553
Ward Leonard Eleetric Company....317, 318
Wasserlein Mfg, Co. Inc................ 586
‘“Waterman Products Co., Inc........ 114, 115
‘Waters Manufacturing Inc.............. 484
Waveforms, Inc. .......covieenencannne 596
Waveline, Inc. ... ,...... .00, L... 628
Weekesser CO. . .vvvvrevniniinnnnnns ... 568
Weinschel Engineering Co., Inc......... 36
Western Gear Works. .................. 221
Westfield Metal Products Co., Inc...... 576
Westinghouse Electric Corp....... 45-55, 60
Westinghouse Electric Corp.

Electronic Tube Division............ 56-59
Weston Electrical Instrument Corp..... 350
‘Wheeler Insulated Wire Co., Inc........ 346
‘White Dental Mfg. Co., 8. 8............. 264
Whitney Blake Co............covvennen 456
Whitso, IncC. .. cvvvirtiiierneeennaccnas 169
Wilgreen Industries .. .................. 387
Wilkor Division, Aerovox Corp...... 202, 203
Williams & Co.,, C. K......... e 546
Winchester Electronics Inc............. 174
Wiring Device Dept:, General Electric

7 T Y . 496
‘Workshop Associates Div.,

Gabriel Co.. The.............c.cvvenns 286
Yardney Electric Corporation........... 619
Zero Manufacturing Co................. 607
Zophar Mills, Inc.............co..t. ... 606

| |
PROFESSIONAIL SERVICES...... v... 653
]

SEARCHLIGHT SECTION
(Classified Advertising)
H. E, HILTY, Mgr.

SEARCHLIGHT ADVERTISERS INDEX 652

This Index is published as a convenience to the readers.
accurate, but The Electronics Buyers’ Guide assumes no resp

Evel:y care is taken to make it
onsibility for errors or omissions.
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GENERAL (56 ELECTRIC

ELECTRONIC COMPONENTS, EQUIPMENT AND ALLIED PRODUCTS
FOR ALL COMMUNICATION AND INDUSTRIAL APPLICATIONS

General Electric has been building high-quality electronic com-
ponents and equipments for many years. The components are
available not only for communication equipment but also for in-
dustrial electronic equipment such as high-frequency heating,
radar, controls, etc. The same is true of the equipment.

Each component line manufactured by General Electric is -
backed up by capable design engineers, finest manufacturing
facilities, and our renowned development and research labora-
tories. Components and equipment listed below are but represen-
tative. For further information on the complete line, please get in
touch with the nearest General Electric Sales Office.

CAACITORS

INDEX
PRODUCT PAGE NO.  PRODUCT PAGE NO.
A-c or D-c Solenoids .. ....... 10 Oiltight Push-Button Units ... .. 11
Aircraft Transformers .. ...... 3 Operating Time Meters . ... ... 6
Ammeters ... ... .. i 6 Oscillographs . ............. 7
Avtomatic Time Switches . .... 6 Oscilloscopes . .............. 17
Binary Scaler ............... 17 Panel Instruments .. ......... 6 STANDARD COMMERCIAL TYPES
Broadcast Modulation Permanent Magnets . ........ 20 Fixed Paper-dielectric Capacitors
Transformers .. ........... 5 Photoelectric Recorders ... .... 7 N :
Capacitors 1.2.3 i BA-c/d-¢ dual-rated Pyranol* capacitors for
C d R d-r Photoelectric Relays ......... 10 motors, controls, electronic equipments, and
ascade-type Ref:hflers ....... 5  Ppoint Contact Transistors ... .. 16 other applications will reduce inventories,
Cast Glass Bushings ......... 5 Pportable Indicating Instruments. 7 simplify design problems, and increase stand-
Control & Signal Transformers. . 3 ardization. Capacitors in the voltage ranges
Control & Transfer Switch 9 Power Fuctor' Meters wm . ac = - « ¢ 236 through 660 volts, a-c, and 400 through 1500
c fans r Switc &5 mm Power Supplies ............. 17 volts, d-c, are now dual-rated and can be used
opper Oxide Rectifier Stacks.. 8 Pulse Transformers .......... 5 for either a-c or d-c applications. Other a-c and

. Current Limited-High-Potential Push-Button Stations . ........ 11 d-c ratings available: 0.01 to 75 mu f, 236 to 660
Tester ... 7 Rel 1 volts, a-c, and 400 to 100,000 volts, d-c.
Delay Lines ................ 9 RZ;Z:ul;c;e.\.l\l‘e‘h:li.n. : C t oI . g Write for Bulletin GEC-808.
Diffused Junction Germanium Resonant Reuctorsg ontrols ... 5 ; T I
Rectifiers . ............... 16 oty
Electronic Amplidyne . ... ... .. 4 Sutur?ble Reu.ct.ors .......... 4
Electronic Timers ............ 10 Selenium Rectifiers ,......... 8
Electronic Tubes . . . .. ... 13, 14,15 :e:emum Rectifier Stacks . ... .. 8
Filament Transformers ....... 5 Sil?:e':isng. ‘Ir‘o.n.s """""" e lg
Fre Meter .M g Soldering IroNs oy . .- ai we e s
Fr quency MeIer ....s. s .q-- ¢ Solenoid Operated Valves . . . .. 10
requency & Modulation Meters 17 Specialty Transformers 3
Guussmt'eters R el 7 Sweep Generators . . ......... 17
Germanium Diode Checker . ... 17 Synchroscopes 6
Germanium Quads ... ....... 16 Torminal Boards . oo ° ok ﬁ
Gooseneck Filament rminal Boards . ........... o ' .
Transformers . ... ......... 3 Thermocouple Vacuum Gauges. 7
B o S e S 7 GE CAPACITORS TO MEET JAN-C-23 SPECS
Indicating Fluxmeter ... .. .. 5 T|.1yr|te .................... 9 100 to 12,500 Volts, D-c — 0.01 to 15 Microfarads
Indicating Lamps 5 Time Interval Meters .. ... . ... 9 These fixed paper-dielectric capacitors are
indudtrols . . . o o 4 Timing Motors .. ............ 19 designed to meet the rigid requirements of the
2 SRl - " ol B g - . joint Army-Navy specifications for use in elec-
Industrial Tube Analyzer ... ... 17 Ultrasonic Generators ........ 9 tronic equipment for the armed forces. Hermet-
insulation Resistance Meters ... 7 Varmeters .........c.c.vunn 6 ically sealed in metallic containers, these
Magne Wires ... 1o Volmetors L ¢ copgeiers for L smiezions are Srlens
Magnetic Amplifiers .. ... L. A Voltage Regulators .......... 4 Cp.53, -54, 61, -63, -67, -69, and -70, In adition
Mcarker Generator .. ......... 17 WalHmeters ......c..eeueeos 6 to regular applications, these units may also
Miniature Selenium Rectifiers .. 8 Welded Germanium Diodes ... 16 be used at higher temperatures, higher volt-
ages for, short-life applications, and with a-c
FOR INFORMATION ON G-E APPARATUS PRODUCTS LISTED IN THE DIREC- voltages. Write for Bulletin GEC-810.
TORY SECTION BUT NOT SHOWN ABOVE, PLEASE TURN TO PAGE 12 *Registered trade-mark of General Electric Co.
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CAPACITORS

6-E DRAWN-OVAL CAPACITORS (DUAL A-C, D-C RATED) 330 A-c/600 D-c to 660 A/c,/1300 D-c Volts

| G-E TANTALYTIC CAPACITORS

PERMAFIL UNITS

Subminiature metal clad tubular capacitors
with silicone end seals and a solid dielectric
Permafil, for operation from —55C to +125C
without derating. With small size, no liquid
leakage and high insulation resistance, they
will withstand extreme temperature cycling.
Because of capacitors silicone end seals with
all-welded construction, leads can be soldered
next to case without damage to seal. Also, this
new silicone end seal permits « polarized
voltage to be applied under severe humidity
conditions.

Meeting all military requiremer;ts, capaci-
toFs can be supplied in both tab and exposed
foil designs.

Ifcxtings range from .001 to 1.0 muf. in voltage
ratings of 100, 200, 400 and 600 volts d-c and
cases in standard sizes from .235 in diameter
and 11/16 in, length to 1 in. diameter and
2% in. length, (Write for Bulletin GEA-5934.)

SUBMINIATURE METAL-CLAD TUBULARS

1 to 10 Microfarads

These are dual-rated a-c/d-c capac-
itors in fluorescent-ballast containers.
They are designed to supersede pres-
ent case types 53 and 70 (shown left
with smaller drawn-oval units). Drawn-
oval capacitors are smaller, lighter,
mechanically stronger. use less critical
material, and cost 10 to 20 per cent
less than standard fixed paper-dielectric
capacitors. Write for Bulletin GEA-§777,

The Tantalytic capacitor was developed to fit
certain direct-current, low-voltage applications
where aluminum electrolytics and paper ca-
pacitors have not proven entirely satisfactory,
and is suggested for applications where supe-
rior performance and small size are the major
factors.

The Tantalytic capacitor is a foil-type, tan-
talum-electrode, electrolytic unit, similar in
construction to an aluminum electrolytic ca-
pacitor, but, because of the characteristics of
tantalum foil and the electrolyte employed, is
smaller in size. The Tantalytic capacitor has
lower leakage currents, longer shelf life, and
a wider range of temperature operation (—55C
to +85C), without derating, than the conven-
tional aluminum electrolytic capacitor. Tanta-
lytic capacitors, in a wide range of ratings,
are currently being used in telephone equip-
ment and military communication and ord-
nance equipment.

Write for Bulletin GEC-808.

PYRANOL" UNITS

Subminiature metal clad tubular capacitors
with a new Pyranol liquid dielectric and sili-
cone end seals for operation from —55C to
+85C without derating.

Meeting all Char. E requirements for use in

military electronics equipments, Pyranol met-
al-clad tubulars are 20% smaller than com-
parable oil-filled units, the same size as old
style wax units but have superior life charac-
teristics. The silicone end sedls, of all-welded
construction, provide maximum resistance to
thermal and physical shock and permit solder-
ing up to the bushing without danger of seal
damage. In addition; in severe humidity con-
ditions, the new silicone end seal permits a
polqrized voltage to be applied to the ca-
pacitor,
] They can be supplied in standard case sizes
in either tab or exposed foil designs in ratings
from .001 to 1.0 muf. in voltage of 100, 200, 400
and 600 volts d-c workings. Write for Bulletin
GEA-5934.

*Registered trade-mark of General Electric Co,

ENERGY STORAGE

These d-c Pyranol capacitors
for phototube and similar light-
duty energy-storage applica-
tions are the result of years of
experience in the design and
manufacture of capacitors for
this type of service. They are
relatively lightweight, small,
stable capacitors having a life
consistent with the application
involved, Write for Bulletin
GEA-4646.

HEP CAPACITORS

These high-frequency, liquid-
filled, parallel-plate capacitors
are specifically designed for
use in the resonant circuit of
high-frequency electronic oscil-
lators, such as those used in
electronic-heater applications.
They may be operated at rela-
tively high voltages and will
carry heavy currents continu-
ously at frequencies of 50 kilo-
cycles to several megacycles.
Write for Bulletin GEA-4365,
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CAPACITORS

'PERMAFIL CAPAGITORS

Permatil high-temperature capacitors are de-
signed to meet the performance requirements
of JAN-C-25 Characteristic E (mineral oil) ca-
pacitors, and in addition, are suitable for
operation in ambient temperatures from —55
to +125C at full rated voltage.

Permatil, used as the impregnant instead of
mineral oil, is a solid resinous material having
excellent electrical characteristics over a wide
temperature range. Since it is a compound, the

PULSE FORMING NETWORKS

B NG e e s

These capacitor pulse - forming
networks, Type E, are for applica-
tions in radar and industrial equip-
ment where the normal (exponen-
tial) capacitor discharge shape is
not suitable and where an impulse
having a definite energy content
and duration is required. Write for

SPECIALTY TRANSFORMERS FOR ELECTRONIC EQUIPMENT L

HERMETICALLY SEALED

A complete line of hermetic transformers in
11 standardized case sizes was specifically de-
signed to meet the performance requirements
of the government MIL-T-27 specifications. These
units, featuring drawn-steel cases and silicone
bushings, are the most dependable, leakproof
transformers it is possible to provide and can
be used on a wide range of applications.

CORE-AND-COIL

Usually applied where moisture resistance is
not an important factor, and where size and
weight must be kept to a minimum. Composed
of automatically wound coils imposed on finest-

of the same uniform high quality as our encased
transformers. Made to exacting tolerances to
provide excellent electrical characteristics. Ter-
minal boards top- or bottom-mounted, or with
leads, and with mounting studs or brackets to
meet special requirements.

PERMAFIL TYPE

For electronic applications. They utilize «

;| special core-and-coil construction which permits
| size and weight advantage comparable to and,
in many instances, better than conventional
core-and-coil unit. Completely protected by «a
tough coating of Permafil (a synthetic resin de-
veloped by G.E.) which makes them highly
moisture resistant. Particularly adaptable to air-
craft use where size and weight requirements
are extremely critical.

ARCRAFT TRANSFORMERS

processing and manufacture of Permafil ca-
SR (=6 VElTEED Mu pacitors can be controlled to exacting speci-
fications and results in units that are reliable
Case Style 33 400 L5 Y at elevated temperatures. Because the impreg-
Case Style 61 400 10t 1 nant is solid, it eliminates possibilities of leaks.
Case Style 61 400 .05-.05 to .50-.50 For information, write Specialty Capacitor
Sales, Hudson Falls, N. Y.

grade silicon-steel core laminations, they are

Bulletin GEA-4996.

COMPOUND FILLED o

Particularly suit-
able for applica-
tions where mois-
ture or humidity is
excessive. For such
applications, they
are far superior to
core-and-coil units.
; e » I immersion-proof
unit is not required, they are more economical
than hermetically sealed transformers. They have
wide application in the electronics field, such
as in frequency-modulation, carrier-current, and
speech-input equipment. An especially useful
feature is the universal mounting —the units can
be top- or bottom-mounted for open or under-
deck wiring.

CONTROL AND SIGNAL
TRANSFORMERS

Designed in standard sizes from 0.0075 to 0.200
kva to supply low-voltage circuits for most eco-
nomical operation of numerous industrial, com-
mercial, and household equipments. A complete
standard line of normal reactance, high-react-
ance, and warp-stop transformers is available to
meet most applications. However, special units
built from standard parts can be designed for
special applications. A complete line of trans-
formers is available for specific use with machine
tools. Designed so that 23 ratings will meet re-
quirements of most foreign, as well as unusual
domestic, applications. All units have front-
mounted terminal boards and built-in circuit pro-
tectors.

GOOSENECK FILAMENT TRANSFORMERS

Are used as componenis of radar
and transmitter equipment, and
allied devices which require high
operating voltages above ground.
Construction type shown in the pho-
tograph permits a substantial reduc-
tion in size and weight—critical fac-
tors in many installations. A cost
saving is also effected over similar
ratings of enclosed-type construction.

General Electric manufactures a com-
plete line of standard 400-cycle aircraft
~transformers which includes general-
“purpose transformers, phase-changing
transformers, high-temperature silicone
transformers, ballasts for fluorescent
‘lamps, ignition transformers for cabin
“heaters, de-icers, and jet engines. Gen-
eral Electric builds transformers to in-
"dividual spécifications, both military and
commercial.
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VOLTAGE REGULATORS

AUTOMATIC VOLTAGE STABIHZERS: For equipment that requires stable a-c¢ input If your product is composed of one of the

or for stable output of 115 and/or 230 volts in  following items, it will pay you to investigate
sizes from 15 to 5000 va, standard G-E stabi- stabilizers: television and radio equipment:
lizers can be used to cut costs, save space. telephone apparatus: sound equipment: light-

With rated load at unity power factor, they ing circuits; photometers; x-ray equipment:
maintain output within *=1% for line varia- rectifiers (full-wave); electrochemical appa-
tions of 95 to 130 or 190 to 260 volts. Quiet, ratus; test equipment and precision pro-
automatic, they provide quick recovery when cesses; photographic equipment; electronic
subject to simultaneous line and load varia- circuits; calibration devices; color compara-
tions, and voltage surges. tors. Write for Bulletin GEA-5754.

INDUCTROLS (Hand or Automatic) SATURABLE

REACTORS
To meet the increasing demand for

smooth voltage regulation in smaller Their features cce: 1.
provide control in an
a-c circuit by means of
line of induction voltage regulators to  « direct current. 2. pro-

i id id e of
include the 300- and 600-volt-ampere rat- Z:,n?,;; “ﬁihes;:;‘f{, ad-

ings. With these new Inductrols, smaller justment over entire
range. 3. d-c control

laboratory. industrial, and communica- powerrequired is small,
. : . obtainable from an
tions applications are now alforded reasonable combinaﬁgn of available current and voltage. 4.
smooth control, high efficiency, and de- very efficient, even at light loads. 5. voltage drop in reactor at
0. . full saturation is small, permitting 93% or more of the voltage
pendability. They can be automatically to be applied to load. 8\ compact, sturdy, no moving parts.
or hand operated. Write for Bulleting 7. control power readily obtained from electronic rectifier.
8. conveniently installed in least crowded part of the building
GEA-5833 and GEC-795. for remote control operation. 9. provide a means of insulating
the d-c control from the a-c¢ circuit. These units are for use as
control devices for numerous automatic and manual control

electric apparatus, G.E, has extended its

S|NGLE-PHASE, 60 CYCI.ES, INDOOR SERV|CE applications. Write for Bulletin GEC-341.
Va List A% R LoaddA':nperesR | T
Conti Cat. No. Pri % Raise and Lower Regulation Approx.
S5CRise . Each 120 vouts | 240 VOLTS Ship. Wt. AMPLISTAT
AUTOMATICALLY OPERATED Magnetlc Amphﬁer

120/240 VOLTS — 10/20% AT 120 VOLTS, 5/10% AT 240 VOLTS
10% 20% 5%, 109, 10%

(3 wire)
300 31D2340 *$683 25 » 12.5 25 12,5 12.5 58
600 31D2342 * 712 50 25 50 25 25 74

120/240 VOLTS —15/30% AT 120 VOLTS, 7.5/15% at 240 VOLTS
15% 30% |[7.5% 15% 15%

(3 wire) This amplistat is a complete d-c¢ to d-¢c magnetic
300 3102341 5633 167 3 . o3 P = amplifier of the se.lf_-saturuting tyr?e. It is complete with
600 3102343 x 712 334 16,7 334 167 167 74 reactors and rectifiers mounted in a metal enclosure
HAND OPERATED on a standard bas_e. The plug feature permits con-
120/240 VOLTS —10/20% AT 120 VOLTS, 5/10% AT 240 VOLTS venience of connection and ease of removal for testing

the rest of the circuit. Features include: High Gain —

10% 20%, N oo .
% Isolation — Input windings galvanically isolated from

5% 10% 10%

(3 wire)
200 310300 5176 75 2.5 pye 23 - " out_put. Reliable -—.Rugged construction, little, if any,
600 31D302 205 50 25 50 25 25 58 maintenance. Static —No moving parts, No warm-up
120/240 VOLTS —15/30% at 120 VOLTS, 7.5/15% AT 240 VOLTS time — Has no tubes. Compact —Fits easily on control

panels and chassis.

15% 30% 7.5% % o . . . . .
% % ‘ 5% 15% 15% Application: This amplistat is a complete packaged

(3 wire) .
300 310301 $176 167 o3 = v s d-c amplifier applicable to a wide range of control and
600 31D303 205 33.4 16.7 334 167 167 instrumentation purposes. The following are a few of
120/240 VOLTS — 100/200% AT 120 VOLTS, 50/100% AT 240 VOLTS :}.;.i m!:ny poslsiblesioxxfbinétions OfTiIGN.Af' SOUPI}!CES
ermocouples, Strain Gages, ermistors, oto-

50%  100% (;03:{:) cells, Phototube amplifiers, Bismuth-wire magnetic-

12001 310304 $205 - ; - z field sensitive resistors, Shunts, Resistance-type tem-

5 58 perature bulbs, other Amplistats) with CONTROLLED
ally operated units do not include confrof DEVICES (Rel_uys, Solenoids, Small-motor fields, Gen-
Control panel weights are: ship, 35 I, rators, Amplidyne fields, Power Rectifiers, Lamps,
§200% raise and 100% lower regulation. Heating elements, other Amplistats).

ELECTR :
ONIC AMPUDYNE An extremely responsive amplifier combined with a motor amplidyne set,

useful in many types of mot i i
nocessary m, TPeS « or control where precise regulation of current, voltage and speed is

APPLICAT!ON —Co_mrol speed, limit loads,
;EAS;_JEIS E\ggkastoppllng. Reaqily adaptable to programming and processing control.
regulated adjustable-voltage power supply for d-¢ motors up to 11/; hp. As regulated

exciter for large adjustable-volta i i
ge drives up to 200 hp. The unit h t !
Can be arranged for use on 220- or 440-volt, 3-phase,p60-c;clempovgesr Zﬁ;};;ut o

The G-E electronic amplidyne is applied as a part of a complete control system. Write for Bulletin GEA-4889A,

100% 20§0%

*Prices include control panel TWei i

lude . ghts for automatic
panel, which is mounted separately from the regulatorl.
net 30 Ib.  fRated for intermittent {1-hour) service.

hold tension, speed up acceleration, position precisely,
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HIGH VOLTAGE COMPONENTS

HIGH PRECIS‘UN REC“HERS These d-c¢ power-supply units are especially built for precision

work, Hermetically sealed, they have a number of highly de-
sirable features which make them suitable for supplying the
high potential necessary for cathode-ray tubes, television-
camera tubes, radar-indicator scopes, electron microscopes.
and other jobs where unsually low regulation, lightweight, and
small size are primary considerations. Iilustrated is a unit rated
7000 volts, 0.1 ma, d-c. It is manufactured for 215 volts, 2000 to
20,000 cycles, a-c input. An additional pair of terminals, supply-
ing 45 volts a-c when 215 volts are applied to the input ter-
minals, makes the unit especially suitable for use in the tank
circuit of an audio oscillator.

PULSE TRANSFORMERS — ﬂllfllled, Hermetica"y Sealed: oil-insulated hermetically sealed pulse

transformers in peak voltage ratings of from 10 to 100 kv or higher
and in peak-power ratings up to 30,000 kva or more are now
available for use with either hard-tube or line-type modulators.

These compact units, designed for operation on pulse durations
ranging from 0.1 to 20 microseconds—with repetition rates up to
4000 PPS.—will be found ideal for such applications as pulse
voltage step-up or -down, impedance matching, phase reversing

or non-reversing, isolating load from source.

RESONANT REACTORS — Oil-filled, Hermetically Sealed precision reac-

tors of the type required by resonant charging, line-type, radar modu-
lator circuits. Designed to operate at full d-c load with an a-c current
superimposed. Insulated to withstand test voltages of 2 times normal
operating voltage. Currently available in peak-operating-voltage
ratings of from 10 to 50 kv, and current ratings up to 3.0 amperes, these
sturdy units have a wide range of inductance ratings from .25 to
300 henrys, which remains constant within 5% from full to 50% full-
load current.

CAST GLASS BUSHINGS

In ratings up to the 15-kv power-trans-
former impulse level and for currents up to
800 amp, permit the successful design of
hermetically sealed electric apparatus. Heat-
proof, leakproof, shockproof bushings for use
in vital communication and commercial ap-
plication where severe operating conditions
are continually encountered. Available in a
wide variety of sizes and shapes in both
single- and multi-conductor designs, they
offer the following advantages. 1. Attached directly to apparatus, making gaskets unnec-
essary and providing a hermetic seal. Designers may utilize all the advantages of present-
day insulating materials without fear of reduced dielectric strength caused by the entrance
of moisture. 2. Make possible design of more compact, lighter-weight apparatus at lower cost
for airborne and other specialized equipment uses. 3. Thermal characteristics of the glass
used have been co-ordinated with those of the metal parts which are directly sealed into
the bushing to produce strain-free seals which are capable of withstanding thermal shocks

far in excess of operating conditions.

INDICATING LAMPS

Type ET-5, offers high visibility, low wattage,
and long life. Consists of telephone-type lamp
with contacts mounted within an insulated
metal tube and with a vitreous-enamel resistor
for any voltage up to 660 v. For any panel
thickness up to 2 in. Color cap provides excellent vision from any
angle. Available in 6 colors, Write for Bulletin GEA-3643.
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FILAMENT
TANSFORMERS

Oijl-insulated fila-
ment transformers for
special applications
or jor use with any
of the standard high-
voltage rectifier tubes.
These compact units
. can be provided with
or without tube socket mounted
integral with the high-voltage
terminal, Nustrated is « hermeti-
cally sealed, low-capacitance fila-
ment transformer rated 5 volts, 11
amperes, and insulated to the 18-
kv level.

CASCADE-TYPE RECTIFIERS

In laboratory or factory testing
and power-sapply applications
where smooth high d-c voltages
are required, cascade connections
of from one to four conventional
35.kv, 32-ma rectifiers can be fur-
nished for single-phase operation
from 115 —230-v, 50- and 60-cycle
power supply. Output-voltage rip-
ple peak to peak not to exceed
0.1%, per ma. Control panel fur-
nished which provides smooth out-
put-voltage control over complete
range from zero to max, Panel also
contains overload relays and me-
ters to indicate output voltage
and current and filament voltage.

BROADCAST
MODULATION
TRANSFORMERS

High-fidelity, low-
phase-shift, Pyranol
or oil modulation
transformers and re-
actors for high-pow-
er AM broadcast
transmitters are
available either as
integral or separate
units. Highly devel-
opedtransformer
designs in ratings
from 3.5 to 500 kw provide wider
transmission frequency range and
minimize harmonic voltage inser-
tion. Low phase-shiit provides
more flexibility and range for am-
plifier feed-back circuits. Overvolt-
age spark gaps add to the reli-
ability of these units.

s

For information on these and other
high-voltage components, write Spe-
cialty Products Sales, Holyoke, Mass.,
giving full details of application in-
volved.
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SWITCHBOARD COMPONENTS

PANEL INSTRUMENTS: 3V-inch Type: General-purpose, small

panel instruments for use in radio and
communications equipment where com-
pactness (particularly minimum depth be-
hind the panel) is essential. Internal-pivot
design construction with pivots solidly
mounted to the inside of the shell moving
coil. Element assembly is a self-contained
unit supported by a high-coercive cast
magnet. A strong, compact instrument
with fast response and excellent damp-
ing. Avdailable in a variety of ratings, in round and square
cases: Type DO-71 voltmeters, ammeters, milliammeters, and
microammeters for measuring d-c voltage and current: Type
AO-72 voltmeters, ammeters, and milliammeters for measuring
a-c voltage and current.

21/2-"][:'] Types: Same construction and appearance design as
the 3!/2-inch types. Type DW-71 for d-c measurements: ammeters
(1 to 30 amp), milliammeters (1 to 500 ma), microammeters
(50 to 500 ua), and voltmeters (1 v to 300 v). Write for Bulletin
GEC-366.

DIRECT-CURRENT, TYPE DO-71 ALTERNATING CURRENT, TYPE AO-72

Rating Approx. Resist. Rating  Approx. Resist.

Type Range Range Ohms Type Range Range Ohms

1te 1to

Ammeter 50 amp .007t0.05 Ammeter 100 amp .0003110.138

Milliammeter L 10 101068 Milliammeter 1010 43107060
500 ma 18T 500 mq -43to

Microammeter 20 to 70102030 Voltmet 1 to 2 0
500 va oltmeter 500 v 10 100,000

Voltmeter 1to 1000 to

1000 ohms per v 500 v 500,000

Kilovoltmeter 1to 1,000,00010

5 kv 5,000,000

OPERATING TIME METER —Type KT: Type KT time meters pro-

vide an accurate, inexpensive method
of measuring the life of electron tubes,
record total operating time of the ma-
chines or devices to which they are con-
nected. They are available in three
forms; for panel or switchboard mount-
ing, portable, and for conduit mounting.
They also can be furnished to match the
operating characteristics of various ma-
chines, and are available to measure
operating time in hours, tenths of hours, or minutes. These time
meters are designed for applications on electron-tube life tests,
punch presses, molding machines, etc. For use on 60-, 50-, or:
25-cycle a-c circuits. Voitage rating is from 11 to 460 volts for the
three available forms of this meter. Write for Bulletin GEC-472.

GENERAL PURPOSE, AUTOMATIC
TIME SWITCH — Type T-27

One of the most versatile of all G-E time
switches, the T-27 can control two circuits
for as many as 10 ON-OFF operations per
day. Can be furnished with omitting de-
vice to skip a day or more, and with
astronomic dial for dusk-dawn opera-
tion. Powered by the famous Telechron*
motor, the T-27 is available for 25-, 50-,
or 60-cycle operation and from 115 to 460
volts. Contacts are rated 35 amperes at 230 volts. Dimensions.
are 10%; by 53} by 473 inches. Write for Bulletin GEA-535.

*Registered trade-mark of General Electric Co.

A-C TYPES RANGE OPERATING PRINCIPLE CYCLES ACCURACY
SW'TEHBGARD VOLTMETER 150-750 v Attraction-Repulsion 25-125 =4 1 percent
INSTRUMENTS AMMETER 2-20 amp Attraction-Repulsion 25-125 =+ 1 per cent
seLf-co[liui]r}ed;
therw i
Types AB-18 (a-c) is Timit of C.1.
and DB1§ (ag) |__ocrvess
AMMETERS ZZZTSET,;ER ] ?;(:)-01070 v :erm. ::agnef, ::oving (C::i: i : per cen:
- amp erm. Magnet, Moving Coi -+ 1 per cen
VULTMETERS MILLIAMMETER 1-500 ma Perm. Magnet, Moving Coil =+ 1 per cent
WATTMETERS MICROAMMETER  300-750 mu a Perm. Magnet, Moving Coil =+ 1 per cent

Long-scale, compact instruments intended for general switch-
board service on large and small equipments. Excellent for
control stations, test equipment, and other installation in limited
space. 5 instruments can be mounted side-by-side on a 24-in.
panel. Drawn-steel, dustproof covers for semiflush mounting.
New convex glass cover, with scale mounted flush with case
front, reduces shadows to minimum and results in greater
readability. Antiparallax scale and pointer,
and external zero adjusters.

General Electric switchboard instruments include voltmeters,
ammeters, wattmeters, frequency meters, power-factor meters,
varmeters, synchroscopes, temperature meters, and ground
detectors. Pertinent data and listings for the m
devices are presented in this publication, although instruments
of other ratings and constructions are also available; for exam-
ple, thermocouple types for the measurement of h-f current or

rectifier types for high-sensitivity a-c measurements. Write for
Bulletin GEC.218.

magnetic damping,

ore common

6

WATTMETERS: 25-125 cycle; Accuracy—+1%; Scale Length and
Dimensions same as single instruments; Operating Principle—
Electrodynamometer: Single-phase and Polyphase types.

VARMETERS: 3-phase, 3-wire; 2-phase, 3-wire; Z-phase, 4-wire; -
3-phase, 4-wire; 5 amp; 120-208 v; 25 cycles to all commercial
frequencies; Accuracy - *1%: Operating Principle —Electro-
dynamometer with autotransformer.

FREQUENCY METERS: 120 v: 60 cycles: Accuracy—22.5-27.5 cy—

0.08 cy, 45-55 cy—0.15 cy. $5-65 cy—0.15 cy, 40-65 cy—0.25, 20-90
cy—1.00 cy. 350-450 cy—1.50 cy; Operating Principle—Reson-
ant-circuit.

POWER-FACTOR METERS: 3-wire, 3-phase, 25-125 cycles: 4-wire,
3-phase, 25.125 cycles; 5 amp, 120-600 v; Accuracy—+,01 pow-

er_iactor for rated current, voltage and frequency; Operating-
Principle—Polarized-vane.

SYNCHROSCOPES: 25 cycles with external impeder; 50 and 60

cycles, self-contained; 120 v; 360° rotation: Operating Prin-
ciple—Polarized-vane.
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GEC-254.

INSULATION-RESISTANCE METER: An electronic instru-

ment designed to measure insulation resistance over
a range of 0 to 20,000 megohms. Measurements indi-
cate poor insulating materials and materials con-
taminated by dirt or moisture. This instrument also
makes possible the study of the effects of temperature
and humidity on insulation. Consists of an electronic
rectifier, a bridge circuit which contains Thyrite* re-
sistance material, and an electronic-tube voltmeter,
all in one enclosure. Meter is available in range of §

to 20.000 megohms and has four scales.

Over the range

of 5 to 20,000 megohms, tests are made at a constant 500-volt d-c potential; and from
0 to 5 megohms at 0 to 250 volts. The meter is small, compact, portable — convenient
for production and service testing, simple to operate. Write for Bulletin GEC-753.

CURRENT I.IMITED HIGHPUTENTIA[ TESTER By limiting the output current to a maxi-

mum of 5 milliamperes, the tester effectively

minimizes most of the hazards encountered with
high-potential testing equipment, Features: out-
put current limited to below the maximum cur-
rent which an operator can let go; non-destruc-
tive testing: line surges virtually eliminated in
output; measures crest value of voltage on
sample regardless of wave shape, internal volt-
age drop. or variation in line voltage; faults
indicated by glow lamp on panel. Range: 0-3500

volts. Output voltage: 0-3500 volts.
RMS. Output current limited to less than 5 milliamperes when shipped. Maximum
load for full output voltage: .005 mid, Write for Bulletin GEC-700.

GAUSS METERS: indicates flux density and direc-

tion of flux in magnet gaps. Used for measuring:
Flux density in gaps of instrument magnets: of
blocked d-c relays and breakers: of blocked
rotor-generators or motors, Field gradient across
air gaps. Direction and density of leakage flux
emitted from perimeter of magnets. Flux density
in iron portions of magnetic circuits. Strength
and direction of stray fields of many permanent

and electromagnets. Magnetic properties en-
countered in laboratory work,

anICA"NG FLUXMETER A convenient means for

accurately measuring flux densities, total flux,
and microcoulombs. Determines magnetic prop-
erties of permanent magnets and d-c electro-
magnets. Measures flux distribution in a magnet
gap. leakage flux along sections of a permanent
2 ' magnet or electromagnet.

THERMUCUUP‘.E VAC”UM GAGE Measures pressures encountered in laboratory stud-

ies and in many manuiacturing and chemical processes. Range of 1 to 200 microns
and from 1 to 500 microns of mercury. Valuable for checking pressures for vacuum-
tube evacuation, vacuum dehydration, and vacuum-heat treatment of metals, metal-
izing, and vacuum processing of vitamins. The thermocouple vacuum gage is
sensitive to both condensable and noncondensable gases, and does not require
recalibration when tubes are interchanged. Three different mountings are offered:
portable-case style, relay-rack type. and panel type.

ELECTRONICS BUYERS’ GUIDE — June, 1953 — MID-MONTH
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PORTABLE & RECORDING INSTRUMENTS
PHUTUELECTRIC RECURDER—Type CE: For special tempera-

ture measurements, developmental testing. high-speed re-
cording, laboratory investigations, physiological research, and
Provides direct ink records, and is ideal for
any test where only «a small amount of energy is available
for the operation of the recorder. Sensitivities obtained as low
as 1.0 mu a, full scale. Response periods as fast as !/5 second.
4 different motor arrangements provide chart speeds from
1/, inch per hour to 72 inches per minute. Write for Bulletin

PORTABLE
INDICATING
INSTRUMENTS

A new line of in-
struments, having a
functional design to
give the greatest
convenience and
readability and us-
ing precision stabil-
ized shunts and resistors to achieve sus-
tained accuracy. These high-accuracy in-
struments are suitable for laboratory use
as well as for field applications and pro-
duction tests where high precision is

DP-12

essential.

Type DP-11: Designed for general testing
where a dependable, easily read imstru-
ment with /2 of 1% accuracy is required.
Ideal for trouble sheo'ing and maintenance
work where accurate readings must be
taken under adverse lighting conditions.
Size — 73" x 77" x 3Y4". Scale length —
5.5 inches. Pointer — Knife edge with mir-
ror scale. Damping —Magnetic. Zero Ad-
juster — External. Shielding — excellent
shielding from stray magnetic fields.

Type DP-12: specifications are similar to
DP-11 above, except accuracy is to 1 of
1%, full scale.

0SCILLOGRAPH — Type PM-18: Records 2. 3.

or 4 rapidly or slowly changing currents
and voltages simultaneously. Records
steady-state phenomena. such as wave
shape of alternating currents and voltages.
and also transient phenomena of short
duration when the quantity to be recorded
can be initiated by the closing or opening
of a synchronizing switch provided within
the oscillograph.

The PM-18 is regularly furnished with a
film-pack holder which produces 12 sep-
arate oscillograms, 2V4” wide by 314" long
to record spot speeds up to 12,000 inches
per second.

Three film holders available to meet al-
most every recording requirement. A Po-
laroid-Land £ilm holder that uses the revo-
lutionary Polaroid-Land film is also avail-
able. Makes finished photographic records
in about one minute and eliminates need
of a darkroom. For those applications which
require a longer record. a continuous drive
paper holder is available, Write for Bul-
letin GEC-580A.
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CONTROL ACCESSORIES

Ac or D¢ SOLENOIDS,
CR9503

Simplify complex instal-
lations: in direct or remote
control requiring short pow-
erful thrusts. Wide selec-
tion: 32 different sizes of
solenoids of uniform construction are available
for push- or pull-type operation and for use on
a-c or d-c circuits up to and including 550 volts.
To push or pull in a siraight line, or to provide
mechanical motion at a remote or inaccessible
location. They may be operated remotely from
a push-button station or automatically by limit
switches, pressure switches, float switches, or
other pilot circuit devices. Cut-out switches are
available for use on d-c circuits. Write for Bulletin
GEA-5163.

Type Pounds Pull or Push
of Wt of Max.

Sole- At 85 Per Cent At 100 Per Cent  Plunger  Stroke
noid Voltage Voltage in Lb inin.
Pull 0.65 0.9 0.12 3
pull 0.9 1.3 0.15 1
Puli 3.2 4.5 0.31 1
Push 3.2 4.5 0.5 1
Pull 4.0 6.0 0.5 1
Push 4.0 6.0 0.8 1Yy
pull 10.2 14 0.9 1Va
Push 10.2 14 1.2 1V
Pull 22.7 30 2.5 13/
Push 22.7 30 3.3 1%,
Pull 21.7 30.2 3.3 2
Push 21.7 30.2 4.0 2
Pull 42 57 5 2
Push 42 57 7.0 2
Pull 51 73 10 3
Push 51 73 16 3
Pull 70 97 13 3
Push 70 97 19 3

 HIGH-SPEED AND HIGH-

SENSITIVITY PHOTOELECTRIC RELAYS: Designed for high-speed

o&%rcxtion, with adjustable sensitivity to meet various condi-
tions of phototube illumination. Adjusts to close or open
(cir,cuit upon suitable light change. Relay operates from an
a-c power supply. A rectifier and filter circuit supply d-c¢ volt-
ages to the phototube and amplifier tubes, making the re-
sponse time independent of the frequency of the power
supply. Operates between 1 and 10 foot-candles; a light
change of l/5ft-c will pick up or drop out the relay. The photo-
electric amplifier can be adjusted to respond to a signal as
short as 0.001 second where the signal may be a light flash
or a light interruption, but the light intensity should be well
over 1/, ft-c and the light interruption should be complete,
producing total darkness at the phototube. Write for Bulletin

GEC-279.

10

SULEN[]"] UPERATED VALVES, CR95[]7 Sizes Y4- and ¥;-inch pipe
tap-sizées are standard pressure ranges to 150 1b per sq in.;
maximum temperature 135 C. ¥3-in. orifice is standard; Vg-inch
orifice can be furnished. This small seli-contained solenoid
valve is ideally suited for automatic control of water, light oils,
steam, and refrigerants,

It is simple in design, having only two moving parts and no
stuffing box, thus assuring long life and low maintenance. To
permit regulation of flow through the valve, «a conveniently
located metering pin is provided. The metering pin may be omitted if desired.
This valve is supplied with cadmium-plated finish,

SOLENGID VALVE—CR9508-A100B: The CR9508-A100B solencid valve is a small,
inexpensive fluid-control device, particularly adapted to the requirements
of the heating and air-conditioning industry as well as to general applica-
tions for the conirol of air, oil, water, and gas. Because it is designed to be
incorporated into an assembly that has its own enclosure, no coil cover,
conduit plate, or similar accessories have been provided.

ELECTRONIC TIMER, CR7504A 142: For 60-
and 50-cycle, 115- or 230-volt, a-c circuits. Three standard
models, with selection from 0.06 to 120 seconds in ranges of
20:1. Relay may be connected to be normally energized or
normally de-energized during the stand-by period; it is
always de-energized during the timed period and energized
after timing out. Extremely usetful for timing operations of
short duration or to provide automatic control for various
stages of industrial processes. Repetitive accuracy: *=2%
on all settings above 0.5 second.

The unit includes one standard vacuum tube and a magnetic relay with
double-pole, double-throw contacts rated 10 amperes a-c¢ at 115 volts. Time
setting is adjustable by a potentiometer with dial which reads directly in sec-
onds. Potentiometer and dial-plate assembly may be removed easily for
remote mountings, if desired. Write for Bulletin GEA-5255.

SELSYNS, CRBBQU Indicating or control selsyns are « reliable,
accurate, and rapid means of communication. They are being used
successfully in such applications as indicating the positions of
valves, governors, bridges, tumtables,” dampers, ‘etc. Selsyns have
been very successful in servo systems where the selsyns operate
to guide the action of the power units. Two types of selsyns are
available—the high-accuracy type which has an accuracy of =1
degree and the general-purpose type which has an accuracy as
close as = 5 degrees. Selection can be made from a variety of
sizes suited for each application. A complete line of indicators and
transmitters including selsyns is available. Write for Bulletin
GEA-2176.

GENERAL PURPOSE PHOTOELECTRIC RELAY

This general-purpose, photoelectric
relay kit, CR7505—K100G3, including a
double-pole, double-throw magnetic re-
lay. operates from the interruption of a
beam of light, making it simple for items
on a production line to be counted
easily and quickly. The relay also
makes possible automatic weighing
with a beam scale and automatic sig-
naling for elevators or doors to save
valuable time. Relay operates without
a lens in front of the phototube, on «
minimum of 40 foot-candles at the aper-
ture, and will reset when light intensity
is reduced to 30 foot-candles or less.
Write for Bulletin GEA-3533D.
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RELAYS
CURRENT'SENSHWE REI.AYS, CR2791 C: For electronic applica-

tions where switching functions must be performed by small
amounts of power, a line of current-sensitive, d-c relays is
available. Withstand shock and vibration and operate in
ambient temperature from —70F to 200F. Cover range from
40 mw to 50 mw; 1.6 ma to 1500 ma; 0.059 ohms to 14,000 ohms
coil resistance; and weigh from 0.22 1b. Contact rating 24 v
: d-c or 115 a-c¢ of 2.0 amp noninductive and 0.5 amp induc-
tive. Installation easy with plug-in base or solder-type

.; terminals, Write for Bulletin GEC-834.
* GENERAL-PURPOSE RELAYS, CR2790E: Tnis
relay is used to control pilot circuits in 15-AMP. CUNTACTUR, CR2810-1265: For small motors; this nor-

response to remote control switch or mally open, single-pole, single-throw contactor is small,

thermostat, or for direct control of small
motors driving pumps, fans, etc. It is also
used as a fractional-horsepower motor
starter, or in conjunction with a magnetic

self-contained, and inexpensive. The coil is of the layer-
wound type, requires only a few watts of power, and is
connected directly across the line. The connections are
easily made: all terminals are in the top molded part. A

form is available which includes a non-insulated interlock,
permitting the use of a momentary-contact push button for
operating the contactor: the combinatior:. provides under-
voltage protection.

!‘[ switch controlling larger motors, heating
![ or lighting circuits and signal systems.

This sturdy. general purpose relay comes
in open or enclosed forms, in general pur-

‘ pose case. Explosion-proof and watertight .
g . Hp Ratings Type 110v 220 v
case available as kits. Open relays may Single Phase i
be front-connected: for conversion to back Open V2 V2
connected on a metal or insulated base, Enclosed V2 1

or with plug-in jacks a kit is available. 3
contact arrangements available; double-
pole. double-throw; double-pole, single-
throw: single-pole, single-throw. Protec-
tion against hazard from restarts after
power failures can be provided with the
| double-pole form when one pole is used
: as a holding interlock in the coil circuit
together with a momentary-contact push-
button station. Can be mounted on insu-
lated or non-insulated bases. Enclosed
! forms have convenient conduit entrances
tzxt top and bottom, Write for Bulletin GEC-
57.

ELECTRONIC RELAY, CR7511-A111G2

This relay is a simple vacuum-tube amplifier which is
sensitive to changes in the resistance of an external
circuit. When this resistance falls below a preset value
the magnetic relay becomes energized (or deénergized,
depending upon the connection) and provides a reli-
able contact. This relay is used extensively in conjunc-
tion with contact-making instruments which are them-
selves capable of carrying only very small currents. The
unit is furnished in a small, weather-resistant enclosing
case.

Liquid level probes. CR7511-M100G2, are available for
use with this relay in indicating or controlling water
level in tanks.

For further information write for Bulletin GEA-4214.

HERMETICALLY SEALED RELAY CR2781G
2. 3 and 4-pole, double throw, 6 pole normally open 28V., D, 3 AMPS:

The G-E hermetically sealed relay operates in its own atmos-
phere, completely independent of conditions outside of its rugged
electro-tin plated, drawn-steel housing, During manufacture, the
interior has been exhausted, vacuum baked to remove all mois-
ture, filled with dry nitrogen to a pressure of one atmosphere and
sealed. Thus, it always operates in the same clean, dry atmos-
phere, and at a constant pressure. Result, reliability of operation
and extended device life. Operating mechanism is sealed and
completely tamperproof. Used in the electrical systems and
electronic equipment of military and civilian aircraft, in shipboard and portable land-
based electronic equipment.

Ambient temp . . . —55°C to 125°C;: Vibration . . . Withstands vibration in excess
of 5 to 55 cps with max. excursion of 0.060 in.; Shock . .. Operating over —50 g:
mechanical damage over 100 g: Terminals . . . Metal-glass (solder hook or plug-in
pins). Designed to meet or better all provisions of MIL-R-6106 (Joint Military Service

Specifications for Relays) and AN3304,

PUSH-BUTTON STATIONS

For control circuits of mag-
netic controllers designed for
push-button control. Stand-
ard- and heavy-duty stations
! available which may consist
\ of various combinations of
; momentary-contact buttons,
L maintaining-contact buttons,
' selector switches, and indi-
cating lights, for surface or
§ flush mounting. Standard.
duty station recommended for
use with contactors rated up
to and including 150 amp. Write for Bulle-
.tins GEA-3469 (Standard Duty) and GEA-
{ 5043 (Heavy Duty).

OILTIGHT PUSH-BUTTON UNITS & new push-

button unit with building-block construc-
tion. It provides flexibility to meet re-
quirements for special units by simple

S

combination of the basic elements, which and performance requirements of MIL- Normally Normally

consist of separable operators, a remov- R-5757B. Glass reinforced Polyester Load Type Open Closed

ablc.e color ring for identification, and @ compound for stack insulation lends Contacts Contacts

11;;1::;:c:ﬁ—t:c{tul:::;:l}:;gp::ngt:;ld cso'ntact g‘reater dielectric st'rength and arc re- Resfstive (28 v d.c.) 3 amperes 3 amperes

y. Single, sistance plus.superior impact strength Resistive (115 v, 400

double, or tandem contact blocks are —added life for the relay. Relay will cycle A.C) | 3amperes| 3amperes

quickly and easily attached to any type  withstandinstantaneous voltage surges Inductive 1.5 amperes | 1.5 amperes
I of operator. Write for Bulletin GEA-5779. up to 1500 volts without failure. Motor U CIIEERES || Ut (IS

ELECTRONICS BUYERS’ GUIDE — June, 1953 — MID-MONTH 1




Operating Features

1. FULL RANGE—A single dial—small as a radio volume
control, mounted in the push-button control station—-gives com-
plete adjustment of motor speed. from low to maximum, without
steps. Gives exact speed wanted.

2. HOLDS SPEED —Regardless of ordinary load fluctuations,
Thy-mo-trol electronic circuits hold speed constant within ex-
tremely narrow limits. Provides both full speed-range and flat
speed-load characteristics.

3. CURRENT-LIMIT ACCELERATION — Regardless of the
speed-contro] setting when the START button is pushed, full-
wave Thy-mo-trol acceleration is smooth because of electronic
current limiting. Starting is extremely fast because of sustained
maximum torque during acceleration. No sudden application
of excessive torque; therefore, no shock to the machine. No
current peaks on the line,

FOR INFORMATION ON G-E APPARATUS

SCHENECTADY 5, GENERAL ‘V@, ELECTRIC NEW YORK

THY-MO-TROL* DRIVE

Electronically Operated, Adjustahle-speed Drive; Full-range,
Stepless Speed Control Standard Ratings from Fractional- to 30-hp

Larger Sizes Available

A complete equipment consisting of an anode iransformer as required.
control and rectifier panel, a control station, and «a suitable d-¢ motor. It
operates from an a-c power line. Starting, stopping, reversing, and adjust-
ment of speed are all controlled from the single compact control station.
Acceleration is automatic, and motor is protected against overload.

*Registered trade-mark of General Electric Co.

4. FULL TORQUE- Although motor may be scarcely turn-
1ng over, it can deliver full torque right up to the current-limit
point. This means maximum machine output.

5. OTHER THY-MO-TROL ADVYANTAGES — Speed can
be preset before starting: saves space: no stop for speed
change; easy to control automatically; operates direct from a-c
line, no d-c supply needed.

Applications

Drill presses, to increase speed range and variety of work
handled. Grinders, for precise speed selection and improved
finish. Milling machines, to increase work range handled, and
to simplify design. Propeller testing, for accurate, smooth speed
control. Cable reelers, to maintain constant tension. Conveyors,
to match speeds, and many other applications.

PRODUCTS NOT SHOWN IN THESE PAGES

Space does not permit description of all G-E products related to the electronic field. Listed below are
those not shown in preceding pages. For full details and bulletins write G-E at Schenectady, New York

Amplifiers i i Positioning ....... ..GEA-2176
Photocell ...... Write for details Pressure ....... .. .Hdbk. 2230
Servo . ... ..., Write for details Printing ........... GEA-4683
Strain Gage ....Write for details R.etngeratxon

Analyzers Defrosting ..... Write for details
Noise ... .GEC-665 Register . .GEA-4371, GEA-5079
Surface Analyzers and Register Cutter ...... GEA-4371

Comparators ....... GEC-311 Smoke & Combustion.GEA-5254
Vlbratlon 00009 Qo000 GEA-4140 Temperature ........GEC-1005
. Write for details Vacuum ... ....... Hdbk. 2232
Arresters Lxghtnm Ventilating Control
GEA-2975, 2977 System ......... Hdbk. 2750
gagﬁry Ch‘?rgexis 80000 'Hdg,}é'cgégz Converters
earings, Jewel ........ -370 High u

Bearings, Miniature ...., GEC-370 Lo%v FF::guee&csy ¢+~ -GEA-4903,

Blowers, Small . . Write for details Rotary GEA-5551

Breakers. Circui%A 3642 TR Detectors

5 Al

Bridges, Capacitance. ,..GEA-4610 ey |padsadaooaag e T

Brushes, Carbon and Flaw and Defect...... GEC-706
Graphite .......... Hdbk. 3896 Leak GEC 2333

Cameras, Cathode Ray Vibration .......... A-4140
Oscillograph ........ .GEC-593 F.H.P. Dynamometers G

Capacxtors Electrodynamometers -GEC-635

High Frequency Fatigue Testing Machine,
Parallel Flate..... GEA-4365 Vibration ............GEC-309
St:}gﬁg gl"gger oRcan .(E}EAd4t3 818 Fluxmeter ............. GEC-342
e. . .Write for details Freq. Constant Con 00 N
Single Bushing, C%%e 1;St yle Fur?laceg Controls. . GEC-910
rite for details i =

Chokes Ga?elgh Frequency ..... GEC-1005
Audio Comparator ..... GEC-466
Ilf;l:;egr ........ .GEC-481 :gmiztatli)on rianao0oos Hdbk. 3362

: ain epth. ......... GEC-

Communication Systems Pressure ... ... Hdbk. 3%%3
3. Carrier Current. .GEA-4691 Strain ............. GEA-3873

Comparators i Vacuum ............GEC-4313
Automatic Resistance..GEC-466 Galvanometers .. .. ... .. GEC-694

Controls Generators
Chemical ....Hdbk.2760, 2765 Gas-engine-driven
Counting and Sorting'. Hdbk’ 2310 GEA-5299. GEC-499
Door .........c0... GEA-5034 High Frequency ....Hdbk. 6118

Elevator Leveling ....GEA-5043 Induction and

Frequency ......... .GE Dielectric Heating.Hdbk. 2608
Heat Treating .. GE 0 Motor .............. GEC-302
Humidity ......... . Pulse .......000000. GEC-792
Illumination . Heating

Inspection . Electronic—Accessories &

Liquid Level ... Associated Eqmpment

Loop Regulation.Write for details GEA-

Macgune Safet; Write for de don . GEA 4045

Material Thlcks;ness ... .GEC t‘iulg Ingizea‘i:gx?smc Induction ... GEA-4945

Meghamcal Switch ..Hdbk, 2261 Antenna Position ....GEA-2176

P0 }?rs v een.n. . Write for details Broadcast Volume ..Hdbk. 8041
ackage Wrapping .. .GEA-437 Dew Point......... EC-588

Photographic Exposure.GEC- 287 Film Thickness .......GEC-319

12

Mlumination ........GEA-4926 Pyrometers and Potentiometer
Liquid Level ........ GEA-3833 Pyrometers .GEA-5534, GEC-713
Material Thickness ....GEC-485 Recorders
Nuclear Radiation ....GEA-5735 Material Thickness
Photographic Exposure .GEC-4926 erte for details
Positioning ......... GEA-2176 Potentiometer ..... .GE 67
Power Level. Wnte for detal s Temperature ........ GEA-5534
Pressure ...... .. .Hdbk. 2230 Regulators
Shorted Turn ....... GEA-4539 Current ...........Hdbk. 2415
Smoke & Combustion.GEA-5254 Frequency . ....«... GEA-2150
Sound Level ......... GEC-665 Rheostats .....Hdbk.2176, 2180;
Strain ............. GEA-3673 GEA-59
%elemetetrmg e .Ggé-csggg Shunts, Meter ....... Hdbk. 8029
emperature ......... = Spectrometers, Mass
Timing ............ GEA-5108 Sgectrometers and ...GEC-587
TOrque «...«.....,.GEA-4441 Spectrographs
Vacuum ...........GEA-4313 Spectrophometers .......GEC-307
Inverters ....... ....Hdbk. 1545 Speedometers, Electric
Irons, Electric Soldering.GEC-1005 Switches Write for details
Jewels, Glass ...... ....GEC-370
A Float & 6oo0gon s Hdbk. 2237
Magnetic Analysis rnte TP Hdbk. 7123, 7125
Equipment .......... GEC-342 LeVer ..,........s Hdbk. 2260
Magnetometers ........ GEA-4648 Pressure Operated ..Hdbk, 2232
Meters Snap Action ........ GEA-4643
d’Arsonval .......... GEC-368 Toggle and Pushbutton GEA-1522
Decibel ............ GEC-665 Vacuum ..........Hdbk, 2232
Distortion and Noise...GEC-665 Synchros ........... . .GEC-218
Field Intensity ....... GEC-238 Tachometers, Electronic ..GEC-224
Field Strength ....... GEC-238 Telemetering Systems,
Footcandle ......... GEA-4926 Electronic .......... GEA-5233
Light ............. GEA-4926 Terminal Strips ........ GEC-400
Phase Angle ........ .GEC-308 Testers
RF Power Coating Thickness . .GEC-319
Sound Level Coil 000000000080 GEA-4539
Vibration Tnsulation . ....eue... GEC-612
szcosity Meter ......cooven.. GEC-373
Motor: Thermocouples, Pyrometric.GEC-714
Fractmnal hp ........ GEC-188 Thermometers, Resistance.GEC-565
Servo ... GEA-2176 Timers
Synchronous ....... GEA-4248, Automatic Cycle ...... GEC-452
GEA-54286, GEC-344 Automatic Interval ...GEA-5108
Oscillators, Ultrasonic ...GEC-544 Automatic Reset ...... GEC-452
Oscillographs Motor Operated ...... GEC-525
Multi-element GEC-449 Sequence ......... .GEA-3318
Recording =~ - - Tubes, Vacuum
Ovens, Electric ....... Hdbk. 3625 Thermocouple ...... ..GEC-385
Photoflash Equipment, Ultrasonic Generators ....GEC-544
Electronic ........ . .GEC-337 Vacuum Indicating
Photometers .......... GEC-412 Recording and Con-
Pilots, Automatic .Write for details trol Eqm%ﬁlent ........ EC-385
Pots, Soldering ........ GEC-1005 Varistors ( Ynte) GEA 4138C
Pots’ and Tanks Heating . GEC-1005 Vibration Ana
Power Supplies Equipment . GEC 285, GEA-4140
High Voltage.GEC-751, GEC-752 Equipment, EIeCtromc
Regulated ....... Hdbk. 3357RL Balancing +.....-.. GEC-320
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TUBE DEPARTMENT SCHENECTADY 5, NEW YORK

GENERAL G5 ELECTRIC

THERE’S A G-E ELECTRONIC TUBE FOR EVERY PURPOSE

G-E Electronic Tubes are ac-
curately designed and pro-
duced to meet the stringent re-
quirements of electronic circuits
—whether for commercial, in-
dustrial or military applications.
Rigid quality control techniques
applied throughout the manu-
facturing process assure lasting
tube performance within estab-
lished ratings. New applica-
tions in communications and in-
dustrial equipment constantly
demand new tube types. G-E
designs tubes to meet every

need.

Typical G-E Industrial, Transmitting and Cathode-Ray Tubes,
With Special Section on Reliable Receiving Tubes.
Full information, detailed data on these or other G-E tubes sent on request.
Write: Tube Department, General Electric Company, Schenectady 5, New York.
GL-2C39-A GL-5798* S
GL-2C40 ‘ y » GL-5814-A* THYRATRONS
GL-2C42 § PLIOT RONS GL-5824
GL- L-5840*
SLace CL 5844 oLC1y o885
GL-2D21 GL-2050
GL-3C23 GL-5544
Gl-2E24 GL-592 GL-880 GL-5513 GL-5879 GL-3C45 GL-5545
GL-2E26 GL-800 GL-889-A GL-5516 GL-5899* GL5c21/C6 CL.5557/FG-17
GL-2E30 GL-801-A GL-889R-A GL-5518 GL-5902*
GL-3X2500A3  GL-802 GL-891 GL-5549 GL-5963 FG-27-A GL.5559/FG-57
GL-4-1000A  GL-803 GL-891-R GL-5556/PJ-8  GL-5965 FG-81-A GL-5560/FG-95
. FG-97 GL-5632
Gl-4C21 GL-805 GL-892 GL-5588 GL-6005 FG-98-A GL-5662
GL-4D21/ GL-806 GL-892-R GL-5610 GL-6017 FG-105 GL-5663
4-125A GL-807 GL-893-A GL-5654* GL-6019
GL-4X150A GL-809 GL-893A-R GL-5670* GL-6039 FG-154 GL-5720/FG-33
GL-4-250A/ GL-810 GL-895 GL-5674 GL-6046 FG-172 GL.5727*
5D22 GL-393-A GL-5728/FG-67
GL811-A GL-895-R GL-5680 GL-6072* GL-414 GL-5830/FG-41
GL-5C24 GL-812-A GL-898-A GL-5681 GLéI* GL-502-A GL-5855
GL-7C29 GL-813 GL-954 GL-5686* GL6112*
GL-7D21 GL-814 GL-955 GL-5687 GL-6134* gtg% R gt'ggﬁ
L- GL-815 GL-956 GL-5691 GL-6135* -672- -
cL-sp21 GL-678 GL-6044
GL.9C24 GL-826 GL-957 GL-5692 GL-6136* GL-884 GL-6130
12AY7 GL-828 GL-1000-T GL-5693 GL-6137* *Five-Star type
GL-35T GL-829-B GL-1603 GL-5710 GL-6146
GL-100TH GL-830-B GL-1612 GL-5718* GL-6159
GL-146 GL-832-A GL-1613 GL-5719* GL-6166
GL-152 GL-833-A GL1614 GL-5725* GL-6182
GL-159 GL-835 GL-1619 GL-5739/FP-62 GL-6183
GL-169 GL-837 GL-1620 GL-5740/FP-54 GL-6201* VACUUM CAPACIT
GL-203-A GL-838 GL-1621 GL-5742/P)-7  GL-6283 ORS
GL-207 GL-842 GL-1622 GL-5743/PJ-21 GL-8000
GL-211 GL-843 GL-1623 GL-5749* GL-8002
GL-242-C GL-845 GL-1624 GL-5750* GL-8002-R gt} v2) GL-1L31
FP-265 GL-849 GL-1625 GL-5751* GL-8005 oL1l23 GL-1L32
FP-285 GL-851 GL-1629 GL-5763 GL-8025-A GL'} n GL-1L33
GL-473 GL-862-A GL-1633 GL.5797* GL-9001 oL ng GL-1L36
CL9002 - GL-1138
*Five-Star type GL-9003
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TUBE DEPARTMENT

GENERAL (%G ELECTRIC

SCHENECTADY 5, NEW YORK

5TP4
7Jr4
8AP4-A
10BP4-A
10FP4-A
12KP4-A
12LP4-A
i2UP4-B
14CP4
16AP4-A
16GP4
16GP4-B

GL-5550/GL-415

PICTURE TUBES INDUSTRIAL & MILITARY TUBES
16KP4/16RP4 20DP4-A GL-2AP1-A GL-5UP1
16KP4-A 20HP4-A/201P4 GL-28P1 5QP4
17BP4-A 21EP4-A GL-3APT-A GL-78P7-A
17BP4-B 21EP4-B GL-3BP1-A GL-7UP7
17FP4-A 21FP4-A GL-3KP1 GL-914-A
17RP4/17HP4 21JP4 GL-3MP1 GL-10KP7
17VP4/17LP4 21Yp4 GL-3UPT GL-125P7 weres
17QP4 21ZP4-A GL-5BP1-A GL-125P78 porsZidt
19AP4-A 24AP4 GL-5CP1-A GL-17ADP7 cL%182
19AP4-B 247p4 GL-5CP7-A PLIOTRON
20CP4 27EP4 GL-5FP7-A
20CP4-A GL-5FP14

'KENOTRONS ® PHOTOTUBES ® PHANOTRONS

KC-1 GL-1P21# FG-166
KC-3 GL-1P29/FJ-401 GL-266-8
GL-2B22 GL-1P37 FG-280
GL-2B23 GL-1P39 GL-575-A
2X2-A GL-1P40 GL-673
GL-217-C PJ-22 GL-816
GL-218 GL-441 GL-857-B
GL-3B24-W GL-868/PJ-23 GL-866-A
FP-400 GL-917 GL-869-B
GL-411 GL-918 GL-870-A
5R4-GY GL-919 GL-872-A
GL-836 GL-920 GL-5558/FG-32
GL-1616 GL-921 GL-5561/FG-104
GL-5625/KC-4 GL-922 GL-8008
GL.5726* GL-923
GL-5741/FP-85-A GL-927
GL-5896* GL.929
GL-5973 GL-930
GL-6087* GL-931-A#
GL-6215 GL-935
GL-6202* GL-5581
GL-6203*
GL-8013-A
GL-8020
GL-9004
GL-9005

*Five-Star Type FMultiplier

GLOW TUBES ® BALLAST TUBES ® KON-NEC-TORS .-

GL-OA2 GL-5620/FB-50 1-1KR1 4-19KR1
GL-OA3 GL-5621/B-6 1-1KR6 4-21KR1
GL-OB2 GL-5622/8-25 1-15KRO 4-24KR1
GL-OB3 GL-5623/B-47 2-25KR1 4-40KR1
GL-0C3 GL-5624/B-46 2-33KR1 7-19KR1
gt-g;ifi 5436KR1 7-21KR)
Al 52KR1 7-24KR1

GL-5626/FA-15
GL-5627 /FA-6

TR

 VACUUM SWITCHES o

® MICROWAVE RADAR DEVICES ®

Note: Mounting clips are avail-
able for the above Kon-Nec-Tors.

GL-2H21
GL-5593

PHASITRONS o VACUUM GAGES

GL-5628/FA-13
GL-5629/FA-14

INTERNAL-MAGNETIC-
FOCUS

GL-5545
THYRATRON

GL-5749
FIVE-STAR TYPE

Pre-TR A-TR
GL-1B24-A GL-1B38 . -
GL-1B63-A REFERENCE CAVITY gtm;ﬁ
GL-6035 GL-1Q26-A GL-1B44
GL-1B56

s |GNITRONS ® KLYSTRONS @

61-5822

GL-872-A
PHANOTRON

GL-8020
KENOTRON

GL-5551/FG-271

GL-5564/G1-507 GL-5555/FG-238-B ] ]
L s AN orag gt-gggg/s 506 Slléase e IGNITRON IGNITRON
GL-5553/FG-258-A | GL-5554/FG.259B | GL-6228/GL.506 ot-6239 Gl-6242
GENERAL ELECTRIC ELECTRONIC TUBE MANUALS...

- - . provide handy reference for complete data—electrical, mechanical, per-
formcmce‘characteristics —on every G-E Tube. The easy-to-read graphs and
tube outlines help solve your application problems. Order your set of
manuals today! Full information, prices for manuals sent on request. Write:
Tube Department, General Electric Company, Schenectady 5, New York.

14
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TUBE DEPARTMENT

GENERAL {45 ELECTRIC

SCHENECTADY 5, NEW YORK

® GENERAL ELECTRIC RECEIVING TUBES @

General Electric offers a complete line of dependable receiving tubes of
all types — miniature, subminiature, glass and metal — for all applications.
Further information on G-E receiving tubes is available from your nearest

G-E regional sales office listed below.

~  INSTALL HIGH-RELIABILITY TUBES, FOR BETTER PRODUCT ACCEPTANCE!*

*For example, the United States Navy has recognized the value of high-reliability tubes by author-
izing a detailed list of these types to replace standard-tube counterparts. “‘Tele-Tech’’, March, 1953.

PROTOTYPES HIGH-RELIABILITY TUBES
. A A o Military Type No. Description
Now uvulluble n quun"'l'Y! 2¢51 *5670 H-f medium-mu twin triode
2D23% 5727/2D21W Thyratron |
- . 5Y3-GT 5Y3WGTB Full-wave rectifier
General Electric high-reliability tubes, (RTMA 6087)
i 2 6AC7 6ACTWA Sharp-cutoff r-f pentode
carrying the ft.:mous 5. Star name, now B ey
are available in quantity. To get all the 6AKS5 5654/6AKEW Sharp-cutoff r-f pentode
advantages that high-reliability types 6AL5 5726/6ALEW Twin diode
offer you — greaﬂy increased equipmenl’ SAQS5 6005/6AQ5W Beam power amplifier
dependability, lower aintenance cost 6AS6 5725/6AS6W Dual-contro! sharp-cutoff r-f pentode
ep Al y’_ i R penan sty 6AU6 6AUSWA Sharp-cutoff pentode
longer tube life —specify G-E 5-5Star (RTMA 6136)
Tubes! 6BAS 5749/6BASW Remote-cutoff r-f pentode
6BE6 5750/6BESW Pentagrid converter
. . . R 6C4 *6135 Medium-mu triode
A pioneer in designing and develop- 65K7 6SK7WA Remote-cutoff r-f pentode
ing these premium types, General Electric (RTMA 6137)
4 . . 6X4 **Not assigned 7-pin full-wave rectifier
gives you tube quality that only experi- (RTMA 6202)
ence makes possible. As the largest - Not assigned 9-pin full-wave rectifier
builder of high-reliabili i (Fhte 2
vilider o igh-re iabi lfy 'lubes, with 12AT7 12AT7WA High-Gm high-mu twin triode
outstanding manufacturing facilities, G.E. (RTMA 6201) ;
. n 12AU7 *5814-A Medium-mu twin triode
e
offers you the wndesf.chmce of types, 12AX7 5751 High-mu fwin friode
plus high-rate production to meet your 12AY7 6072 Low-noise high-mu twin triode
needs. —— 5686 Beam power amplifier
. *Draws 1/6 more heater current. **Rated at 50 ma output current.
Acceptance of the equipment you de-
sign and build will increase, once you HIGH-RELIABILITY SUBMINIATURES
change over to 5-Star high-reliability
tubes. Field performance will be far more Military Military Description
. . Type No. Descripti .
dependable, enhancing your reputation. ypgmc escription Type Ne
Write now for Booklet - i
. & klet ETD 5.48,.whfch 5718 Medium-mu triode 5896 Twin diode
contains full 5-Star Tube appllcahon in- 5719 High-mu triode 5899 Semi-remote-cutoff pentode
formation! General Electric Company, 5797 Semi-remote-cutoff pentode 5902 Beam power amplifier
5798 Medium-mu twin triode 6111 Medium-mu twin triode
TUbe Depar'men" Schenecfady 5’ N. Y. 5840 Sharp-cutoff r-f pentode 6112 High-mu twin triode

Meet your circuit needs from these 30 premium-performance tubes!

® TUBE DEPARTMENT REGIONAL SALES OFFICES @

WESTERN REGION SALES OFFICE
General Electric Company,
Tube Department,

11840 West Olympic Boulevard,
Los Angeles, Calif.
Telephone: TRinity 3417

CENTRAL REGION SALES OFFICE
General Electric Company,
Tube Department,

3800 North Milwaukee Avenue,
Chicago 41, 1ll.
Telephone: SPring 7-1600

EASTERN REGION SALES OFFICE
General Electric Company,
Tube Department,
200 Main Avenue,
Clifton, N.J.
Telephone: GRegory 3-6387
N.Y.C. dial direct — Wlsconsin 7-4065-6-7-8
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ELECTRONICS
DIVISION

GENERAL 46 ELECTRIC

GERMANIUM PRODUCTS

An Entire Family of Germanium Products

ELECTRONICS PARK
SYRACUSE, N. Y.

MIN.

MAX.

(1) Matched at 4 1v so that current through

{3} Consists of 4 balanced diodes. With 15 ma

(2

higher resistance unit is within 10% of
lower resistance unit.

Consists of 4 balanced diodes, With 15 ma
forward current; the voltage drop of each
diode is 1.3v min. and 1.7v max., all diodes
are within 0.1 volt of each other, and

voltage drop of a pair is 0.03 volts of each
other.

_—

(4

-~

forward current; the voltage drop of each
diode is 1.2v min. and 1.8v max., all diodes
are within 0.2v of each other, and voltage
drop of a pair is 0.1v of each other.

Additional test over G11 for negative re-
sistance of base current vs. base voltage

characteristic for trigger circuit operation,

PEAK
CONTIN. AV SURGE
AL 6-E PEAK  open. FoRARD V- p RECTIFIED RECTIFIED (bbeo
CATEGORY DESIG- TYPE INVERSE INV. (U(RA:AE)NT ¢ (& i CURRENT  CURRENT M)
NATION . VOLTAGE MA MA)
VOLTAGE \ 71y a1 — sov (MM {
1N48 G5 85 70 4.0 833 50 } gg ‘3‘88
TN51 G5C 50 40 2.5 1667 gg 50 400
DoRpear N2 o 123 100 0 "3 50 150 400
PURPOSE TNes 356 85 70 2.5 200 50 150 o
1N75 G5M 125 100 2.5 50 50 15
TV 1N64 G5F 20 Min. dc current in 44 mc rectifier — 100 4 a
1N69 G5K 75 60 5.0 850 40 125 400 WELDED GERMANIUM DIODES
JAN 1N70 G5L 125 100 3.0 300 30 90 ggg s
1N81 G5pP 50 40 3.0 10@ —10v 30 20
VHF Gé6 15 Min. Rect. Eff. at 100 mc and 2 v signal — 60%,
12 db max conv. loss @ 900 75
UL < mc L.O. level & dc f'wd bias gg 75
G7A from 0.25VY., 250 ohm source.
G7B 5 75% min, rect. eff. at 100 25 75
G7C 5 mc for detector 25 75
UHF G7D 5 Tested for sharpness of break 25 75
G7E 5 E-l char. for freq. multiplier 25 75
G7F 5 60% min. rect. eff. at 100} 25 75
G7G 5 mc for detector 25 75
1N48’ G8 85 70 4.0 833 50 150 400
MATCHED 1N52': G8A 85 70 4.0 150 50 150 400
PAIRS 1N63's G8B 125 100 4.0 50 50 150 400
Note (1) IN75's G8C 125 100 2.5 50 50 150 400
1N73 G9 75 Note (2) 50@—10v  22.5 60 100
QUADS 1N74 G9A 75 Note (3} 50@—10v  22.5 60 100
Max. RMS emitter signal level —.3v; max. DC emitter curreni—'3 ma; DIFFUSED JUNCTION GERMANIUM RECTIFIERS
B e TORSC e Max. DC collector current—7.0 ma; power gain 17 db; collector dissipation
Note (4) 2N31 G11A 100 mw
(Amps})
DIFFUSED 1N 4JA1A1 100 30 150 470 25
JUNCTION 1N92 4)JATA2 200 65 (ALL RATINGS 100 310 25
1N93 AJATA3 300 100 AT 55°C) 75 250 25
RECTIFIER 1N94 4)JA2A4 380 185 500 1570 25

GERMANIUM DIODE
HANDBOOK

GERMANIUM DIODE HANDBOOK, complete
specifications on - G-E -germanium diode
products, Contains diode and rectifier char.
acteristics and applications, curves on re-
sistance, voltage, temperature, efficiency,
circvit diagrams covering AM, FM and TV
receivers, radar, carrier current. $1.25 post-
paid. Send check or money order to: Gen-
eral Electric Company, Section 763-2, Elec-
tronics Park, Syracuse, New York,

GERMANIUM DIODE INTERCHANGEABIL-
ITY CHART is free upon request.

SEND FOR THIS HANDY REFERENCE MATERIAL

GERMANIUM DIODE
INTERCHANGEABILITY CHART

GERMANIUM QUADS
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ELECTRONICS. DIVISION

0SCILLOSCOPE — Type ST-2B

Better high frequency response than any ot}xer b
scope in its field! Permits a choice of short, medium
or long persistence CR tubes. Incorporates identi-
cal direct coupled vertical and horizontal amplifiers.

SPECIFICATIONS
Freq. Response—DC to 400 kc at 2db—ldentical amplifiers
Sensitivity — AC 10 mv/in. rms —DC 28mv DC/in.
Low Capacity probe—freq. resp. 2 cycles to 400 ke of 2db
Sweep — Triggered or recurrent 2 cycles to 30 ke
Built-in Calibrator — 0.1 to 300 volts peak to peak

0SCILLOSCOPE — Type ST-2A

Excellent for head-end position work. Unsur-
passed for stability and fine trace. Delivers maxi-
mum sensitivity without sacrifice of frequency re-
sponse. Use it to check hum, noise, distortion,
modulation. Fits many applications where wave-
form study is essential.

SPECIFICATIONS
Vertical Freq. Response — 20 cycles to 500 ke at 2db
Horizontal Freq. Response — 10 cycles to 100 ke
Sensitivity — AC 15 mv/in. rms—DC 2 volts pC/in.
Low Capacity probe available —200mv/in. rms
Sweep — Hard tube sweep 10 cycles to 100 ke
Built-in Calibrator — 0.3 to 300 volts peak to peak

0SCILLOSCOPE — Type ST-2C

R 5” scope for general purpose work. Particu-
larly useful for maintenance of microwave instal-
lations and television stations. Wide frequency
response without recourse to peaked amplifier
coupling circuits, resulting in excellent transient
response.

SPECIFICATIONS
Vertical Freq. Response — 20 cycles to 3 mc
Horizontal Freq. Response — 10 cycles to 100 ke
Sensitivity — 75 mv/in. rms
Low Capacity probe available — Sens. 1 volt/in. rms
Sweep — Recurrent hard tube sweep 10 cycles to 100 ke
Built-in Calibrator — 0.3 to 300 volts peak to peak

GERMANIUM DIODE CHECKER — ST-12A

For use in laboratories, quality control
groups, service shops. Measures the static
characteristics of diodes.

SPECIFICATIONS
Forward Ronges — Current — 0.3, 1.2, 6 and 12 ma
full scale. Voltage — .3 and 1.2 v full scale.

Inverse Ranges — Current — 60, 120, 300 and 1200 ua
fulf scole. Voltage—3, 12 and 120 v full scale.

Power requirements—105-125 v, 50/60 cycle, approx.
0 w.

INDUSTRIAL TUBE ANALYZER — YTW-3

This portable equipment is designed so that non-
technical personnel can quickly and efficiently de-
termine the performance of mercury vapor and gas
rectifier tubes by measuring the arc drop voltage
under load.

SPECIFICATIONS
Peaic.Current Range — 1 amp. — 100 amp.
Filament Voltage Range — High {4-7V). Low (2-3.5V}.
Arc Drop Measurement Accuracy — +2%.
Oper. Temp. Reading Accuracy — +5% at 38°C.

Tube Complement — 2 Type 502A, 1 Type VR-105,

.1 Type 5Y3GT and 1NE-17
Amb. Temp. — 0°—35° Centigrade. (Tubes would not reach operating
emperoiure in ambient temperature below 15° without heat
retaining cover.)

BINARY SCALER Model 4SN1A3

Provides scale of 2 in seli-contained unit that cuts instal-
lation and maintenance to @ minimum. Suitable for direct
coupling — no intermediate stages necessary. Fits stand-
ard octal socket. Speeds up to 200 kc. Resolution time §
microseconds.
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SWEEP GENERATOR — Type ST-4A

Variable Permeability Sweep com-
pletely electronic, _with no moving
parts. For TV receiver maintenance,
TV production and development labo-
ratories, wide band amplifier study.
transmission line impedance measure-
ments.

SPECIFICATIONS
Freq. Range — Confinuously variable, 4 to 110 m¢; 170 to 220 mc
Sweep Width — Linear from 500 ke to greater than 15 me
Output Voltage — Greater than 0.1 volts from 4 to 110 mc

Greater than 0.5 volts from 170 to 220 mc
Attenuation — Continvously variable down to 20 microvolts
Leakage — Stray field — less than 10 microvolts induced in 2 in, loop 6 in. from
case in any direction

Phase Range Control — Greater than 360 degrees

MARKER GENERATOR — S$T-5A

Functions as a crystal referenced cali-
brator from 10 mc. to 300 mc. When @
used with the General Electric sweep E
generator, it provides a multiple of crys-
tal controlled markers spaced 1.5 or 4.5
mc. apart . . . and can be used to sup- >
ply a marker or markers at any fre- : e e
quency from 10 mc. to 900 mec. : 4
TV APPLICATION—12 crystal controlled channel frequency picture mark-
ers plus an accurate hand calibrated.VFO covering the range of 20 to 50
me. makes this unit directly applicable to TV alignmeat problems.

DUAL REGULATED POWER SUPPLY
Type ST'gA Has twin outputs and fea-

tures electronic overload protection. In-
struments cannot be harmed by short
circuits on the regulated outputs. Built-
in modulator permits observation of hum
and noise tolerances by duplicating
them on the equipment.

% vmi»vamm_;
L

SPECIFICATIONS

#1 Regulated — Continuously variable, 0-500 v, max. current 100 ma. #2 Regu-

lated — Same as FH1
Parallel #1 and #2 — Continvously variable, 0-500 v, max. cyrrent 150 ma
Unregulated — Approx. 650 volts no load, max. current 200 ma
75 Volts—VR tube regulation, 0-2 ma —150 Volts—VR tube regulation, 0-4 ma
Filament Supply—6.3 volts a-c at 10 amps Regulation—Better than 2% -1 volt
Ripple and Noise — Less than 10 mv p to p on all regulated outputs

POWER SUPPLY — Type YPD-2

A high-quality, electronically regulated
unit designed for use in laboratories,
broadcast stations, and wherever a close-
ly regulated variable DC voltage source
at medium current consumption is re-
quired.

SPECIFICATIONS

DC Voltage Output — 250-450 v, (positive or negative may be grounded to chassis)
DC current Output — 0-300 milliamperes

AC Output — 6.3 volts 10 amperes unregulated

Regulation — Less than 1% from minimum to maximum current

Ripple — Less than 5 mv peak to peak

Output Impedance — Approximately 2 ohms at 30 cycles, decreases with increasing
frequency i

FREQUENCY AND
MODULATION METER — Type ST-13A

Quality FM Communications meter. Gives
hairline accuracy plus provision with oven
accessories for future split-channel adjust-
ments. Measures both carrier frequency
displacement and modulation. Accessories
include External antenna mount and cable.

SPECIFICATIONS

Freq. Ranges — One or two specified frequencies in the following ranges: 25 mc
to 50 mc, 72 mc to 76 mc, 148 mc to 174 mc

Reference Oscillator Accuracy — .001% from 32°F to 122°F.
Externgl ccnnecfion', internal wiring and a socket provided for 6 Y oven
operation where wider temperature range with greater accuracy is rquired.

Inputs — 18 in. collapsible whip antenna and fifty-ohm BNC connector.
Outputs — Low and high RF outputs for receiver alignment.
Power — Internal batteries.

NEW COMPLETE CATALOG

Complete specifications, descriptions, charts, and
photographs of G-E electronic test equipment. Write
today for your copy: General Electric Co., Section
763-1, Electronics Park, Syracuse, New York.

Ly

Llectonic
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CONSTRUCTION
MATERIALS DIiV.

MAGNET WIRE

A

Sample of Formex wire (top) compared with en-
amel wire (bottom) after heat shock test at 150 C

FEATURES OF FORMEX MAGNET WIRE:

TAKES LESS SPACE: Because of its construction, the winding-space factor c_>f
Formex wire is considerably higher than for other types, thereby making appreci-
able savings by getting the same amount of energy out of a smaller machine.
EASY TO WIND: Iis thin film makes Formex wire easy to bend and its smooth-
ness permits the turns of the coil to fall readily into place.

MORE FEET PER POUND: Becquse there are more feet of wire in a pound of

Formex wire than in a fibrous-insulated type, important savings are effected.

FACILITATES MANUFACTURE: with its tough and abrasion-resistant covering,
Formex will stand up under the severe treatment of high-speed winding and assem-
bly operations. Thus, it is possible to accelerate production, reduce factory rejects,
and realize over-all lower manufacturing costs.

PROPERTIES OF FORMEX MAGNET WIRE

DIELECTRIC STRENGTH: Formex, because of the physical properties of the insu-
lating film, maintains its dielectric strength during winding, assembly, varish
treatment, and life of the apparatus in which the wire is used.

POWER FACTOR: The power loss in a radio-frequency coil depends in part on
the dielectric power loss in the insulation. Reliable tests show the improvement
which Formex wire represents over conventional enameled wire in this respect.

TOUGHNESS: Film toughness is the property which enables magnet wire to
maintain its electrical properties under the severe treatments incidental to its appli-
cation to electric machines and operation in service. Formex rates high in the fol-
lowing related properties: Abrasion Resistance, Flexibility, Resistance to Heat
Shock, and Adhesion of Film.

HEAT AND SHELF AGING: Comparative heat-aging tests produce less effect on
Formex than on other types of magnet wire. Formex wires have been subjected
to shelf aging for more than four years with no measurable effect on the film.
TEMPERATURE RATING: The film on Formex wire is organic and, as such, falls
under AIEE Standards for Class A insulating materials which have a temperature
rating of 105 C.

MOISTURE RESISTANCE: In moisture absorption, there is little difference be-
tween the performance of Formex wire and that of conventional enameled wire. In

conti_nui.ty, however, the physical make-up and properties of Formex wire assure
continuity after the apparatus is wound and ready for service.

S'OLVENT RESISTANCE: Formex wire is resistant to deleterious action from prac-
tically all commonly used solvents.

Varnish Treatments: Because Formex wire is highly resistant to the action of varnish
solvents and heat shock. Formex wire wound assemblies may be subjected success-
fully to vamish solvents, to baking temperatures, and to baking cycles which must

be ctvoi.ded or used only with extreme caution on assemblies that are wound with
conventional types of enameled wire.

GENERAL % ELECTRIC

DATA ON FINE FORMEX WIRE Dimension in inches

Bare  Toler- Ft/Lb F o Ohms/  Ohms/

Awg Diam ance  Bare Min  Max Min  Max i ft
In. In, Ft/lb In.  In. F/lb Nom  Max

410028  £.0000 42100 0002 .0032 40800  .0005 .0007 40000 132  1.42
42 .0025  .0001 52900 .0002 .0029 51400  .0004 .0006 50400  1.66  1.800
43 .0022 0001 68200 .00015 .0025 66000  .0004 .0006 64500  2.14  2.35
40020  £.0000 82500 .0001  .0023 79600  .0004 .0006 77600 259  2.87
00175 £.00005 108000 0001  .00205 104000  .0003 .0005 102000 339  3.59
0150 £.00005 147000  .0001  .00180 142000  .0003 .0005 138000  4.61 493
00125 00005 211000 .0001  .00145 203000  .0002 .0004 199000  6.64 7:20
0010 ==.00005 330000 .0001  .00125 319000  .0002 .0004 306600 10.37  11.53
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Formex*: Formex magnet wire, because of the physical properties
of its insulating film, maintains its dielectric strength throughout nor-
mal service longer than oleo-resinous enameled wires. Its abrasion
resistance, flexibility, resistance to heat shock and film adhesion
are superior features of Formex and enable it to retain its electrical
properties under severe usage and service. Formex wire is outstand-
ing in its resistance to moisture absorption and is highly resistant
to commonly used solvents. These and many other special features
make Formex magnet wire ideally suited for electronic applications.

Deltabeston™: Deltabeston magnet wire
insulated with glass or asbestos is unsur-
passed in performance where extreme
heat, grease, oil, corrosive vapors, and
other severe operating conditions exist.
This feature makes Deltabeston extreme-
ly valuable in certain communications
equipment and gear and in industrial
electronic equipment. It has great flexib-
ility, exceptional dielectric strength, heat
resistance, abrasion and shock resist
ance.

FORMEX WIRE TYPES AVAILABLE
ROUND FORMEX WIRE

Range of sizes includes all those covered
by the NEMA General Standards for Vinyl-
acetal-insulated Magnet Wire, comprising
4 Awg (0.204 in.) to .001".

RECTANGULAR AND SQUARE
FORMEX WIRE

Rectangular and square Formex also
available in a complete range of sizes.

COLORED FORMEX WIRE

To permit a positive, quick identification
of circuits, Formex is available with color
in the Formex enamel. One solid color (not
a tracer) is always provided. Standard
colors are green and yellow.

DELTABESTON TYPES AVAILABLE

Asbestos Insulated. ... .. Class B-125C max
Glass Insulated......... Class B-125C max

Both types available for Class H applica-
tions by use of silicone adhesives and
impregnating compounds,

Magnet Wire Film-insulaied with Teflon

For application involving continuous high
temperatures up to 200 C, intermittant high
temperatures up to 250 C.

TYPES AVAILABLE
Magnet Wire Single Film-insulated with Teflon

Sizes 20 through 44 Awg. Film thickness
is equal to single Formex of equivalent
size.

Magnet Wire Heavy Film-insulated with Teflon

Sizes 20 through 40Awg. Film thickness
is equal to heavy Formex of equivalent
Size,

*Registered Trade-mark of General Electric Company
TDuPont trade-mark for tetrafluorethylene resin
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602 HOMER AVENUE

Selechion

ASHLAND, MASSACHUSETTS

Telechron Synchronous Timing Motors

Minimum friction
on rofor bearings ™

Shading coil

For automatic devices, instruments, control
equipment—wherever time is a factor in product
performance—Telechron Synchronous Timing
Motors are your best assurance of dependability.

Telechron motors are CONTINUOUSLY ACCURATE
... because they’re true synchronous motors with
one rotation for every cycle of the alternating cur-
rent source. Lightweight rotors enable virtually
INSTANT SELF-STARTING . .. reach full speed in
approximately 3 cycles. All gears and bearings
are PERMANENTLY LUBRICATED . .. by a generous

Hobbed gears

Continvous
{ubrication

_» Controlled
lubrication of
terminal bearing

Sealed rotor unit

oil reservoir sealed into the dust-free rotor unit.

With Telechron motors, you get the benefit of
dependable Application Engineering Service. En-
gineering specialists in timing problems study
your requirements . . . torque, temperature limits,
running period, etc. . . . recommend the motor
best suited, and at lowest cost.

Write for complete catalog and application
data sheet. Telechron Department, General
Electric Company, 602 Homer Ave., Ashland,
Massachusetts.

SPECIFICATIONS
Speed* Torque—pound-inches Rated 1 ; . Net P
o |G Overgl dneasios W |
Rotation 60 cy. 50 cy. 25 cy. input (0z.) .
H3 3.6 rpm. .018 018 .018 2 2-11/64 x 2-3/4 x 1-9/32 7 2
H7 1,2,3, 375 375 375 2 2-17/64 x 2-3/4 x 1-63/64 10 2
4,6 rpm.
H10 3.6 .018%% 018 %% 018%%* 5 2-3/16 x 2-9/16 x 1-5/16 9 2
B3 1/2 rpm. 375 375 375 4 2-5/16 x 2-1/2 x 2-3/8 10 1-1/2
1 375 .340 240
2 A9 A7 a2
4 .10 .09 .06
60 006 006 004
cs5 1 rpm. 10 |os 0.4 6 3-3/8 x 3-9/16 x 2-13/16 22 2
0.5 0.4 0.2
4 0.25 0.2 0.1
C5M 1 rpm. 2.00 1.60 0.80 12 3-3/8 x 3-3/4 x 3-3/4 32 2-1/2
2 1.00 0.80 0.40
4 0.50 0.40 0.20
{M-9%%% 1 rev. in any of following periods: 3-1/2 x 3-1/2 x 2-11/16 18 2
Minutes—5, 15, 30, 60
Hours—1, 2, 3, 4, 6, 8, 12, 24
Days—1, 2, 3, 7, 14, 30
% Standard direction of rotation facing terminal shaft end—clockwise, except for 1M-9 which is counter-clockwise. Reversible
rotation available in some models.
# % |ntermittent maximum peak torque .375 dependent on duty cycle.
* % * Type [M-9 provides a totally enclosed circular gear train. Adaptable to most instrumentation and especially for chart drives,
Type IM-9 Has special backlash eliminators.

ELECTRONICS BUYERS’ GUIDE — June, 7953 — MID-MONTH
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DETROIT 32, MICHIGAN

CARBOLOY

. ILE DRIVE
11139 E~8:-M DEPARTMENT OF GENERAL ELECTRIC COMPANY

IMPROVE YOUR ELECTRICAL PRODUCTS
WITH CARBOLOY PERMANENT MAGNETS

For more evidence . . . and

INSTRUMENTS — Fig. A is damp-
ing magnet once used in GE
indicator. B is Carboloy mag-
net now used . . . permitting
smaller design, cutting costs,
improving calibrations.

CONTROLS — Fan control uses
Carboloy magnet because (1)
It occupies
small space
and gives
higher en-
ergy per unit
per space. (2)
Offershigher
stability. (3)
Cost is low.

MAGNETOS —To save weight,
Scintilla magneto features new
rotor made with Carboloy
permanent magnet (B) to re-
place old rotor (A). Rotor
weight is cut 100 percent.

MINIATURE MOTORS — One tiny
Carboloy magnet replaces elec-
tromagnet and components . . .
makes possi-
ble the small
design of this
battery-op-
erated motor.
Magnet gives
years of de-
pendable

Interested in improving your prod-
uct? . . . having it weigh less and
cost less to build?

Then throw away that electro-
magnet. Replace it now with a
high-energy Carboloy permanent
magnet!

Hundreds of manufacturers in
the field of electronic and electrical
devices have done just this. More
are doing it every day. The illus-
trated applications on this page
show you some typical results.

OUTSTANDING ADVANTAGES OF

Cool — generate no heat
Require no electrical energy
Cost nothing to operate

Eliminate coils, windings, wiring, etc,

N Hh WN =

Need no maintenance —no coils to
burn out, no slip rings to clean or
replace, etc.

6 Simplify mechanical assemblies—ex-
ert strong tractive force for holding,
lifting and separating devices that
eliminates component parts, makes
product design and fabrication simple.

HEARING AIDS—New all-transistor, all-magnetic
“Radioear” wuses Carboloy magnets in both
receiver and microphone. Magnets eliminate
failure once caused by high operating tempera-

for expert engineering advice and
design assistance, contact the
Carboloy organization now. Skilled
Carboloy magnet men are at your
service. Carboloy production lines
can supply you with high-quality
magnets to meet your most exact-
ing specifications. All sizes, all
shapes available; cast or sintered.

Send today for free Carboloy
Magnet Design Manual PM-101 and
for Standard Stock Catalog PM-100.

CARBOLOY PERMANENT MAGNETS

7 Save space—great magnetic strength
in small sizes

8 Powerful —and power is constant

9 Combine electrical and mechanical
features — transform electrical
energy into mechanical motion; me-
chanical motion into electrical
energy

10 No power failures ever

11 Resist moisture — no coils to collect
dampness -

12 Give uninterrupted operation

13 Create savings —often eliminate
costly, power-supplying parts

14 Simple —no operating parts
15 Reduce weight, product size

16 Supply a permanent source of energy

CARBOLOY

DEPARTMENT OF GENERAL ELECTRIC COMPANY

11139 E. 8 Mile Drive, Detroit 32, Michigan

“Carboloy’” is the registered trademark of the

Carboloy Department of General Electric Company

service. tures.
ALNICO GRADE
PROPERTIES OF CAST ALNICO 2 3 4 5 6 OF S'.’,??"E“J'Es ZALNICO4GRADE 5
ERED ALNICO
Average Density—Lbs. per cu. in. .256 .249 .253 .264 .268 Average Density— .243 232 .241
Resistivity—Microhms per em. per ¢cm.? at 25°C 65 60 75 47 50 Retibsstivl;te;—allv-lilcnr;)hms per 68 68 e
' cm. 2 .
Mgan Coef. of Expansion per °C (X 10—$) 20°C—300°C 12.4 13.0 13.1 11.3 11.4 11.4 Tensilepzrtrcer:gthat-25 ¢ 65,000 60,000 e
) ) Lbs. per sq. in. ' '
Tensile Strength—Lbs. per sq. in. 3,000 12,000 9,100 5,450 23,000 Transverse Modulus of 70,000 85,000 ==
. Rupture—Lbs. i ' '
Transverse Modulus of Rupture—Lbs. per sq. in. 7,200 22,500 24,000 10,500 45,000 Hardrl:es;-Rocskwpe(lalr (S)q " 43 42 4
Hardness—Rockwell C
45 45 45 50 56 CoEfﬁcienﬁ of Thermal 12.4 131 11.3
) _ _ xpansion
Min. Residual Induction Br. 7,200 6,700 5200 12,000 10,000 7,200 Min. Residual Br. 6,900 5,200 10,000
Min. Coercive H.
oercive H 540 450 700 575 750 1,050 Min. Coercive H. 520 700 575
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.. . electronic components
that make a big difference
in electronic design,
manufacture and performance

/

 VARIABLE RESISTORS most complete line to cut down size,

weight and cost

Model 1 Radiohm®—world’s smallest resistor with the longest list of uses

Widely used as standard for hearing
aids plus many other commercial and
military miniature applications. Its %"
diameter makes it no larger than a
dime. Shielded from dust, lint, etc.
Rated at 4o watt. Available in a re-

sistance range of 500 ohms to 10 meg-

ohms, with 7 standard tapers. Plain or

switch types. New Hi-Torque model

has rotational torque of 3.0 ounce-

inches. Knob or slotted shaft types.
Ask for Bulletin 42-158.

Model 2 Radiohm®, plain or switch types

Precision controls that are only %4¢”

in diameter. Rated at % watt. Velvet

smooth, low noise level operation.

Shafts of various types and lengths to
your specifications. Ratings from 500
to 15 megohms. Standard or special

tapers. Resistance tolerances to meet
your requirements. Plain or switch
types, 1-5-8 amps. Phenolic base re-
sists humidity. Many switch combina-
tions provide wide variation at mini-
mum cost. Ask for Bulletin 42-85.

Model 2 Radiohm®, dual and twin types

Size — 14¢” diameter. Rated % watt.
Two- or three-ganged. Single or con-
centric shafts, of various types and
lengths to meet your specifications.
Tap or plain tapers. Ratings from 500
to 15 megohms. Resistance tolerances

to meet your requirements. Plain or

switch types, 1-5-8 amps. Many switch

combinations provide wide variations

for design and application. Meet JAN

R94 characteristic U requirements.
Ask for Bulletin 42-85.

Quick delivery EXPRESS Radiohms® for immediate production needs

A real time saver! Ideal for the man-
ufacturer needing variable resistors
on short notice. Delivery in a few
days. Control elements are stocked
items. When order is received, desired
shafts are staked directly to control
elements. Shafts fit standard RTMA

ELECTRONICS BUYERS’ GUIDE — June, 1953 — MID-MONTH

split-knurland many spring-type push-
on knobs. Rated % watt. Available in
two values % and 1 megohm, audio
taper (C2) with SPST a-c line switch.
Values meet 75% of requirements for
switch-type variable resistors.

Ask for Bulletin 42-163.
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CENTRALAPB’S BIG 5 MAKE A BIG DIFFERENCE IN

Series 20

Bolted-Construction type (20a)
Unusually small rotary switches.
Only 134¢” dia. Give you qual-
ity and flexibility not hereto-
fore available in miniatures.
Available in multiple sections
with phenolic or steatite insu-
lation. Can be supplied in 2
to 12 positions. 30° positive
indexing. Steatite is grade L-5.
Meets JAN 1-8 specs.

Staked-construction type (20b)

Available in up to two sections
with phenolic insulation. Same
positions and size as bolted
switch. Both types can be sup-
plied with a-c line switch, add-
ed as a rear section. Phenolic
. is grade LTS-E5 or JAN P-13.
- For complete details—ask for
* Bulletin 42-156.

SWITCHES ~ a lot more switch in a lot smaller package
MINIATURE SWITCHES — for low-current, high-frequency applications

Series 30

Last word in conserving panel
and chassis space! Dual com-
binations of 184g” diameter
switches and 134¢” diameter
variable resistors. Furnished in
three types. Same switching
combinations as Series 20,

Series 30a — Rotary switch
mounted in front, control
mounted in rear,

Series 30b — Control mounted
in front, rotary switch mount-
ed in rear.

Series 30c — Two rotary
switches independently opet-
ated by concentric shafts.

For complete details ask for
Bulletin 42-157.

Material specifications on clips, contacts, shafts, etc. and other hardware same as standard switches below.

" rd phenoli
e —— STANDARD SWITCHES

for a wide variety of electronic applications

Available in standard or special switching combinations in single
or multiple sections. Cadmium nickel plated parts as well as
silver plated brass clips and contacts are standard. Silver alloy
clips and contacts available on special order. Salt-spray specifica-
tions can be substituted on special order. Switches have double-
wiping contacts. 30°-60° indexing. Various index and clip
types for your specific application. Phenolic is grade LTS-ES.
Ceramic has extra-heavy current carrying ability. JAN-approved
grade L-5 Steatite insulation is non-hygroscopic.

Standard Ceramic

Tone Switches

Widely used in radio-phono
and allied sound equipment.
Available with 3-4-6-8-9 or 10
clips, in SPST, SPDT, DPST
and DPDT Models. Shorting
and non-shorting contacts. Posi-
tive index. Can be supplied
with a-c line switch. Specifica-
tions same as standard phenol-
ic switches.

Spring Return Switches

PA and intercom switch types.
Coil spring design means
smoother action, more positive
indexing — longer life. Avail-
able with one or two spring
return positions. 30° index.
Index spring is tested for a
minimum life of 150,000 cycles.

Ask for Bulletin 995.

Lever Switches

For smoother action, positive
indexing on speech input equip-
ment, etc. Spring tested for
minimum 150,000 switching
cycles. 8 basic indexing combi-
nations. Available in positive,
spring return or combination.
Shorting and non-shorting
types, 2 to 4 poles, 2 and
3 positions. Mounting plates
available.

Ask for Bulletin 42-141,

Slide Switches

For improved performance. Flat
horizontal design saves space,
reduces lead inductance. Wide
silver-plated brass contacts.

Length variable from 5 to 20

clips per side. Double-wipe
clips assure constant pressure.
Positive coil spring index —
with 2, 3 or 4 positions.

Ask for Bulletin 953.

22
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ELECTRONIC DESIGN MANUFACTURE AND PERFORMANCE

BC Tubular

Ideal for use in r.f. by-pass,
audio coupling applications and
general circuit use. Available
from 1 mmf to 10,000 mmf.
Centralab’s ewn Ceramic-X
body withstands temperatures
to 2200° F...makes capacitor
impervious to moisture and
low power factor. Insulated or
non-insulated. Ask for Bulletin
42-3R,

CAPACITORS ~ closer tolerances, more values to choose from

- BC Discs
Ultra-compact — designed and
pioneered by Centralab specifi-
cally to solve high-capacity,
low-inductance, and small space
requirements, Available in sin-
gle-non-shielded dual and
shielded dual types. Tolerances
to your requirements. Ask for
Bulletin 42-4R.

TC Tubular

Temperature compensating tu-
bulars. Complete range of T.C.
characteristics. Comply to pre-
ferred values as set up by
RTMA. Meet JAN-C-20A
specifications. Special values
can be furnished, upon order.
Temperature coefhicient, volt-
ages, capacity and tolerance in
accordance with latest RTMA
color codes. Ask for Bulletin
42-18.

TC Discs

Extremely thin — only .156"
max. Availuble in sizes 34",
84” 946" dnd 54" diameter. TC
Tolerances— 30 PPM/°C ot
* 159% whichever is greater
and in accordance with JAN
and RTMA test procedure for
values less than 10 mmf. In-
sulation resistance 10,000 meg-
ohms or greater.

HI-VO Kaps®

Safest high-voltage capacitor
available., Centralab’s TV Hi-
Vo Kaps are the standard for
the TV industry, including
UHE. 10 KV, 20 KV and 30
KV d-c. Will withstand con-
tinuous overload up to twice
rated working voltage. Small
diameter 1” to 1.4” maximum.
Ask for Bulletin 42-10R.

Transmitting and High Voltage,
High Accuracy
Ideal for standard or mobile
gear requiring close-held oscil-
lator frequencies. Extremely
low power factor and stable re-
trace characteristics. Eleven ter-
minal styles. Capacitance: 3 to
1000 mmf, 5 KV to 40 KV
d-c. Ask for Bulletin 42-102R.

Stand-Off and Button-Style

Type S1 Tubular Stand-Off (50 to
2500 mmf) by-passes r.f. to ground
in many HF, UHF and VHF cir-
cuits. Type S2 (5000 to 10,000
mmf). One end threaded for panel
mounting. Ask for Bulletin 42-121R.

Button style ‘‘Zippers” (T) —a
long-life replacement for old-style
mica 'Buttons,”” Available in 5 dif-
ferent types. Used for by-passing in
low-power, high-frequency ap ﬁca
tions. Ask for Bulletin 42-122R.

Feed-Thru (FT} and Miniature
Feed-Thru (MFT)

Designed forsingle-hole mount-
ing with ground to chassis or
shield. Type FT (500 to 2300
mmf) has .050” straight or
hooked terminals for easy sol-
dering. Bushing mounted. Type
MFT (50 to 1000 mmf) eye-
let-mounted. Smallest available
in the widest capacitance range.
Both types rated 500 v d-c.

(T) Trade Mark.

Ceramic and Steatite
Several types designed for greater stability

Trimmers
to shock or vibration. Smaller,

lighter, easier to mount in any position. Readily adjustable with screwdriver
to full capacity range in 180° rotation. Rated 500 v d-¢ w. Available in
dual or gauged units. Built to JAN-C-81. Examples:

Type 821 Miniature Type 823 Ceramic
Ceramic Trimmer Trimmer

Capacity ranges: Medium-heavy Med

Type 822 Ceramic

Type 829 Tubular
Trimmer Ceramic Trimmer

ium weight ForTVand VHF,

2.5 to 50 mmf steatite base. steatitebase. Five Body only .215”

maximum,
ranges: 5 to 125 1.5
mmf. max. maxi

Ask for Bulletin 42-101.

Eight capacity capacity ranges: dia. Five capacity

to 50 mmf ranges: .5 to 10
mum, mmf max. Bul-
letin 42-59.
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... more than 25,000,000 in use

Small Plate Components

Smallest standard PEC's made by Centralab — excellent for miniature use. Im-
mediately available. Minimum dimensions 1742" x 742" x 764", Capacitors 150 v
d-c w. Resistors 1 watt. Single capacitors; dual capacitors; single resistors‘; dual
resistors — in combinations; resistor-capacitor in series; resistor-capacitors in par-
allel. “Filpec,” balanced diode load filter — has two capacitors and one resistor.

...offers a new approach to radio and TV manufacturing. Ask for Bulletin 42-132.

pnmi:n ELECTRONIC CIRCUITS — pioneered by Centralab

Triode Couplates®

Require only 4 soldered con-
nections. Replace 5 components
normally used in audio circuits.
Are complete midget assem-
blies of 3 capacitors and 2 re-
sistors bonded to a dielectric
ceramic plate. Resistors — 15
watt; Capacitors — 400 v d-c
w. Ask for Bulletin 42-127.

Pentode Couplates®
Require only 6 soldered con-
nections. Completely new in-
terstage coupling circuits of 3
capacitors and 3 resistors and
a small 6-lead ceramic base.
Compared with predecessors
they actually reduce soldered
connections 50%. Only 132"
x 1346” x 144" . Three standard
values available. Ask for Bul-
letin 42-128R.

AUDET®

Extremely popular for minia-
ture use. Furnish all values of
all components generally found
in output stage of a-¢, d-c radio
receivers. Provide 4 capacitors
and 3 resistors — with only 7
leads. Resistors 15 watt; capa-
citors, 400 v d-c w. Ask for
Bulletin 42-129.

PENDET *
Another Centralab “first” in
Printed Electronic Circuits.
Consists of 5 capacitors and 4
resistors in a single plate with

‘only 9 leads. Similar to the

popular Audet. Couples the
diodetriode and pentode tubes
in output stage of a-c, d-c sets.
Available in two standard val-

ues. Ask for Bulletin 42-149.
*Trade Mark

Ampec®

Latest outgrowth of Centralab’s
constant research in PEC de-
velopment. Excellent for sub-
miniature high gain audio use.
3-stage speech amplifier small-
er than cover of ordinary book
matches. Size: 114" x 184¢” x
114" Capacitors, 100 v d-c w.
Resistors, 15 watt. For data on
Model 2 and Model 3 —ask
for Bulletins 42-117R — 42-
130R.

Vertical Integrators

Over 7,000,000 in use by major
TV manufacturers. Assure big
savings in assembly of TV ver-
tical integrator networks. One
type consists of 4 resistors and
4 capacitors brought out to 3
leads . . . reduces former 16
soldered connections to 3. Ask
for Bulletin 42-126.

FINE CUSTOM CERAMICS ~

engineered to give you exact
electrical and physical properties

Centralab modern engineered ceramics are a zew answer to old design prob-
lems. They simplify a great number of industrial and electronic applications.
A great variety of forms can be extruded, molded or pressed . . . drilled,
ground and tapped . . . even metalized. All operations can be done to
measured tolerances and very economically. You can choose from many
exact formulas — comprising three basic types of materials — Steatite, Cen-
tradite, Zirconite. Steatite meets JAN-I-8 and JAN-1-10 requirements for
Grade L-5 without exception.

You can put your confidence in Centralab electronic components. Each is the
result of more than 20 years’ experience, research development, production and
close cooperation between Centralub and leading manufacturers in the field.
For complete information — including taper curves, physical dimensions, en-
gineering specifications, write direct, stating bulletins of interest. Or, ifl you
prefer, contact your nearest Centralab representative. He will be glad to help
you without obligation,
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| KEPCO VOLTAGE REGULATED POWER SUPPLIES

Kepco Voltage Regyluted Power Supplies
are conservatively rated. The regulation

specified for each unit is available under

all line and load conditions within the
range of the instrument.

Write for complete specifications.

REGU- :
voLTS CURRENT |LATION | RIPPLE | AC.CT. | MODEL

‘ 0-200 Mo. | 0.5% | 20 Mv. 1520
E. MODEL 131 0-500 Ma. | 0.5% | 20 Mv. 1350 |
B SUPPLY: 100-325 volts, 150 ma. 0-500 Ma. 0.5% 1| 20 Mv. 1250
REGULATION: 14% for both line, i o
105.125 vons,/fm/d load variations, 0-50Ma. § 04% | 10Mv.| 10 Amp.| 1020
0-150 ma. 0-3Amp. | 0.5% | 10 Mv. 780
RIPPLE: 10 millivots. 0-2.25 Amp.| 0.5% | 10 Mv. 770
C SUPPLY: 0-150 volts, 5 ma. S -
REGULATION: 10 millivolts for line, 0-1.5 Amp. | 0.5% 10 Mv. 7{>0
105-125 volts. /2% for load at 0-750 Ma. | 0.5% | 10 Mv. 750
150 volts.
0- NN )
RIPPLE: 5 millivolts. ogoﬁuMa 0 ./° sm: OAme-1 615
| ) FILAMENT SUPPLY: 6.3 volts AC, 10 . -
| amp., CT 0-300 Ma. | 0.5% | SMv.|10Amp.| 500R ° ;
| g 0600 |0-200Ma. | 05% | SMv.|10Amp. o0
i 0-600 0-200 Ma. | 0.5% | SMv.|10Amp.| o
oDEL 141 0-150.Bias | 0-5 Ma. S ™ 15
M  #1 200-500| 0-200Ma. | 0.5% | SMv.| 6Amp.| 1
OUTPUT DC: 100-400 volts, 150 ma. . #2200-500| 0-200Ma. | 0.5% | SMv.| 6Amp. 10 :
REGULA"ON 1/20/0 for both line, 105- 200-500 0-200M0 0.5% SMV 6Amp 245
125 volts, and load variations, 0- 0-400 0-150 Ma. 0.5% | 5Mv.[10Amp.
150 ma; ;0150 0-5 Ma. T sMy 400
RIPPLE: 10 millivolts. b, 100-400 0-150 Ma. | 0.5% | SMv.[10Amp.} 141
] OUTPUT AC: 6.3 volts, 10 amp., CT. { & 100-400 0-150 Ma. | 0.01%] 1 Mv.[10Amp.| 2000 °
,5 i %0350 0-3Amp. | 0.5% | 10 Mv. 730
i? --------------------------------------------- ‘ 0-350 0-2.25 AmP 05% 10 Mv. 720
!§ L 030 0-1.5 Amp. | 0.5% | 10 Mv. 710
i P 0350 0-750 Ma. | 0.5% | 10 Mv. 700 4
; MODEL 150 © 10038 0-150Ma. | 0.5% | 5Mv.[10Amp.| .0 :
OUTPUT DC: 0-150 volts, 50 ma. . ¢ 015085 | 0-5 Ma. T SMv -
. 0-300 0- .| 059 . . ; :
REGULATION: 1,% for both line, ©0-150 Bias o_ls,gaMu 05,./° m: SA"TP 315 '
105-125 volts, and load variations, . . .
0-50 ma. 0-150 0-50Ma. | 05% | 5Mv. HE ™
330 0-30 Amp. | 0.5 [ 019 3030
RIPPLE: 5 millivolts. -
PPLEs: 5 millivolis 113 0-10 Amp. | 0.5% | 10Mv.[” | 3200

0.3-3 0- 100 Ma SMv. | 1 Mv. 3100

' POVER : SBPPLY SPECIFKAT!ONS
REG UlMlON. As shawn in table for hoth fine ﬂucfuutlons
from 105-125 valts and loud variation from minimum 10:': '
mcx&q}gm turrent .
\‘Regu?ctmn‘ Bms S’uppbes 10 mdlwolts (or line 105 125 volts
. D% fm foud ot 150 voifs,

fkll AC Voltnges ore umegulnted

Al tmits are metered _except Models 131, 315 und 3100

-‘.’Ml umrs ate desngned for ielny rack muuuhng or benth use.

MODEL 245

OUTPUT DC: 200-500 volts, 200 ma.

REGULATION: 1,% for both line,
105-125 volts, and load variations,
0-200 ma.

RIPPLE: 10 millivolts.

OUTPUT AC: 6.3 volts, 6 amp., CT.
Available with rack mounting.

EPCO I.ABORA'I'ORIES

i !z‘-;qud 131-38 SANFORD AVENUE <« FLUSHING 55, NEW YORK - FLUSHING 8-5700
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" MODEL 315

B SUPPLY: 0-300 volts, |
150 ma.

REGULATION: 1, % for
both line, 105-125
volts, and :load va-
riations, 0-150 ma.

RIPPLE: 5 millivolts,
€ SUPPLY: 0-150 volts, 5 ma.

REGULATION: 10 millivolts for line, 105-125 volts. 14 % for load at
150 volts.

RIPPLE: 5 millivolts.

FILAMENT SUPPLY: 6.3 volts AC, 5 amp., CT.
Available with rack mounting.

MODEL 700

OUTPUT DC:
0-350 volts, 750 ma.

REGULATION:
14 % for both line, 105-125
volts, and load variations, O-
750 ma. )

RIPPLE:
10 millivolts.

This unit is available delivering:
1.50 amp.—Model 710
2.25 amp.—Model 720
3.00 amp.—Model 730

MODEL 400

B SUPPLY:
0-400 volts, 150 ma.
REGULATION: %% for
both line, 105-125
volts, and load varia- #
tions, 0-150 ma.
RIPPLE: 10 ‘millivolts,
C SUPPLY: 0-150 volts, 5 ma.

REGULATION: 10 millivolts for line, 105-125 volts. %4 % for load at
150 volts,

FILAMENT SUPPLY: 6.3 volts AC, 10 amp., CT.

e L L L L P L Y P T I T Yt L L]

MODEL 500-R

OUTPUT DC: 0-600 volts,

300 ma.

REGULATION: 1, 9% for
both line, 105-125
volts, and load varia-
tions, 0-300 ma. '

RIPPLE: 10 millivolts,

OUTPUT AC: 6.3 volts, 10
amp., CT.

MODEL 615

Mode! 615 is Model 500-R with a C Supply.
C SUPPLY: 0-150 volts, 5 ma.

REGULATION: 10 millivolts for line, 105-125 volts. ¥4 % for load at
150 volts.

RIPPLE: 5 millivolts.

MODEL 510

Mode! 510 features TWO |

COMPLETELY  INDEPEND-
ENT REGULATED POWER !
SUPPLIES. :

OUTPUT DC FOR EACH

SUPPLY: 200-500 volts,
200 ma.

REGULATION: % for both line, 105-125 volts, and load variations,
0-200 ma.

RIPPLE: 5 millivolts.
OUTPUT AC FOR EACH SUPPLY: 6.3 volts, 6 amp., CT.

The supplies may be connected for series, parallel, or bucking operation.

L 3oL R P R LR E 8 20§ I-0 P23 F 1 ¥ F § |

MODEL 750

OUTPUT DC: 0-600 volts, 750 ma.

REGULATION:
V% for both line, 105-125
volts, and load variations, O-
750 ma.

RIPPLE: 10 millivolts.

This unit is available delivering:
1.50 amp.—Model 760
2.25 amp.—Model 770
3.00 amp.—Mode! 780

 MODEL 800

Model 800 features TWO
INDEPENDENT REGULATED
POWER SUPPLIES,

OUTPUT DC FOR EACH
SUPPLY: 0-600 volts, 200
‘ma. In parallel 400 ma.

REGULATION: %% for
both line, 105-125 volts,
and load variations.

RIPPLE: 10 millivolts.
OUTPUT AC FOR EACH SUPPLY: 6.3 volts, 10 amp., CT.

MODEL 815

B SUPPLY: 0-600 volts, 200
ma, »

REGULATION: 14 9% for}
both 105-125]
volts, and load varia
tions, 0-200 ma.

line,

RIPPLE: 5 millivolts.
C SUPPLY: 0-150 volts, 5 ma.

REGULATION: 10 millivolts for line, 105-125 volts. 14 % for load at
150 volts.

RIPPLE: 5 millivolis.
FILAMENT SUPPLY: 6.3 volts AC, 10 amp., CT.
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¢ .REGULATION:

. OUTPUT AC: 6.3 volts, 10 amp., CT.

i REGULATION:

RIPPLE: 10 millivolts.

s

MODEL 1020

OUTPUT DC:
0-1000 volts, 50 ma.

0.1% for both line, 105-
125 volts, load varia-§
tions, 0-50 ma. (range®
100-1000 volts). ¥4 % for
both line, 105-125 vols,
and load variations, 0-50 ma. (range 30-100 volts).

RIPPLE: 10 millivolts.

MODEL 1220 |

OUTPUT DC:
0-1200 volts, 20 ma.

0.1% for both line, 105-

125 voits, and load varia- :
tions, 0-20 ma. (range 100-1200 volts). 2% for both line, 105-125

[
[
[
[
[}
1
[
1
[
1
[
1
[
[
1
1
[
1
1
[
volts, and load variations, 0-20 ma. (range 30-100 volts), :
[}
]
[
[]
[

OUTPUT AC: 6.3 volts, 10 amp., CT.
[}
1
' MODEL 1250
| OUTPUT DC:

200-1000 volts, 500 ma.

REGULATION:
Y2 % for line, 105-125 volts.
2% for load variations, 0-500
ma.

RIPPLE: 20 millivolts.

MODEL 1350

OUTPUT DC:

i
]
§
b
&
b2
|
h

3

g

4

0-1000 volts, 500 ma.
Regulation and ripple same as
1250.

MODEL 1520

‘OUTPUT DC:
0-1500 volts, 200 ma.

REGULATION:
2% for both line, 105-125 volts, :
and load variations, 0-200 ma,

RIPPLE:
20 millivolts,

' ELECTRONICS BUYERS’ GUIDE — June, 1953 — MID-MONTH

MODEL 2000

OUTPUT DC:
100-400 volts, 150 ma.

REGULATION: .
0.01% for both line, 105
125 volts, and load va-
riations, 0-150 ma.

RIPPLE: 1 millivolt.

OUTPUT AC: 6.3 volts, 10 amp., CT.
The Super Regulator is available for many voltage and current ranges.

MODEL 3030

OUTPUT DC:
3-30 volts, 30 amp.

REGULATION:
14 % for both line, 105-125 volts,

‘and load variations, 0-30 amp.

RIPPLE:
Less than 0.1%

" MODEL 3100

OUTPUT DC:
0.3-3 volts, 100 ma.

REGULATION:
5 millivolts for both line, |
105-125 volts, and load

variations, 0-100 ma.

RIPPLE:

1 millivolt.
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MODEL 3200

OUTPUT DC:

1-13 volts, 10 amperes.

REGULATION:
V2 % for both line, 105-125 volfs,
and load variations, 0-10 am-

peres.

RIPPLE:

10 millivolts.

FOR NEW POWER SUPPLY CATALOG — WRITE DEPT. BG
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FUSETRON dual-element Fuses and Fuse Holders

28

BUSS Fuses

for Protection of Radios, Instruments and Electronic Equipment

FAST ACTING FUSES for
PROTECTION OF INSTRUMENTS, Etc.

" A - Formerly called 8AG
: AR —

Dimension ¥ x 1 inch, Glass tube.

Provide high speed action necessary to protect instruments.
Test specification—carry 100%, open at 200% in 5 sec(,)nds. .
AGX are listed as approved by Underwriters’ Laboratories.
Voltage Symbol Amperes

or 250less ij& iéoo, 1400, 00, or Y52

I M

16 O /8

“ AGX  1¢, 14, 3§ or 14
125 or less AGX 34, I, 1}_5 or2
The MJW fuses are special low resistance fuses.

BUSS FUSES — SFE STANDARD
Fuses of different amperages are of different lengths —to
make it impossible to insert too large a size — thereby
preventing over-fuseing.

Glass tube — diameter 14 inch. Length as per table below.

Symbol & Length Pounds

Voltage Amperes Inches per 100
32 or less SFE4 8¢ .70
¢ SFE6 34 g1

“ SFE9 74 72

“ SFE14 134, 77

4 SFE20 114 .83

LU SFE 30 1%¢ 1.05

AGCand MTH 4,5and 6 MTH 8

Voltage  Symbol Amperes
250 or less AGC 16,34, 36, 25, 34, 1, 134, 2 or 3
‘ MTH 4,5, 60r8

32 or less AGC 5, 6, 734, 10, 15, 25 or 30

20 ampere size is an SFE 20 fuse.

BUSS CERAMIC TUBE FUSES, % x 11 inch
= Voltage  Symbol mperes
.g ; E 250 or Tess  ABG 10, 11\2,"15 or 20
FUSETRON FUSES, 14 x 1% inch

Glass tube —
Dual-Element type

A FUSE WITH A LONG TIME-LAG
These fuses avoid needless blows from starting currents or
surges. They have a fuse link which operates only on very
high overloads or short-circuits — they have a thermal
cutout which functions on low overloads — the thermal
cutout- cannot- operate quickly at any load, hence long

. time-lag. is “obtained.: Yet protection is afforded against
- short-circuits or continued overloads.
. Test specification—carry 110%, open at 135% in 1 hour.

Approximate blowing time: at 200% load MDL 25 sec. MDX 12 sec.
3 ; o . 8 “« 3 N

at 300
at 500% I ' 3 o« . % “
125 and 250 vol¢ sizes listed as approved by Underwriters’
Laboratories.
Shipping weight 0.9 1bs. per 100.
Voltage ymbol  Amperes

250 orless MDL {40, 245, }{%}{0,119{00, 20, Ho,
125 or less MDL
e MDX

3240, 4,5 or 614
32 orless MDL

3%, 4, 5, 634, 8, 10, 15, 20, 25 or 30
PIG-TAIL FUSES

Pig tail fuses are availableinboth ordinary and
FUSETRON dual-element fuse types.

Write for full information.

BUSS FUSE CLIPS & CLIP ASSEMBLIES

for Va inch Fuses
(SEE 4, 6, 9, 14, 20 AGX. AGC, ABC, MDL, MJB, MJW, MTH fuses).
Spring bronze clips are made of Herculoy.
This metal gives great gripping strength and
retains spring under adverse conditions.
Beryllium copper clips combine low elec-
trical resistance with great gripping strength.
This means cooler operation of clips and fuse.
4548 Spring bronze clip, nickel plated.
4592 Beryllium copper clip, Silver plated.

Assemblies consist of clip, terminal screw,
brass terminal, and mounting screw.
4431 vses No. 4548 clip — described above.
4432 uses No. 4592 clip — described above.

BUSS FUSE BLOCKS

Blocks are made of bakelite
with mounting holes., Clips
are of spring bronze.

Fuse blocks are made in
many sizes and types.

Tell us your requirements.

BUSS PANEL MOUNTED HOLDERS

for Va inch Fuses
Holders are inserted through hole
in panel and locked in place by nut
on holder. Can be used on panels up
to 516 thick.
Bayonet type knob requires only
quarter turn to remove fuse. No screw driver is needed.
Normal current carrying capacity: 15 amperes.
HIM for 14 x 1 inch fuses (AGX, MJB, MJW, SFE 14)
HKP for 4 x 114 * *“ (ABC,AGC,SFE20,MDL,MTH)

IN-THE-LINE HOLDERS

for Y4 inch fuses
These holders are for mounting fuse in wire. Holders
consist of body and bayonet type knob — two contacts
ready to be staked on ends of wire
3 — a pressure spring that is used
= under contact in base of holder.
Holders can also be mounted in panel up to 3{¢ inch
thick by means of a No. 9969 Spring nut (not fur-
nished). Flat spot on holder permits it to be locked against
rotation.

Normal current carrying capacity: 15 amperes.
Shipping weight, holders: 4 lbs. per 100,
Symbol

HDlI  for 14 x 1 inch fuses (AGX, MJB, MJW, SFE 14)
Takes No. 18 or smaller wires.

HDJ-A for 14 x 114 inch fuses (ABC, AGC, MDL, MTH,
SEE 20)
Takes No. 18 or smaller wires,

HDJ-B for 14 x 114 inch fuses (as above)
Takes No. 14 or 16 wires.

No. 8389 Spring nut for panel mounting above holders.

Holder-and-Fuse Assemblies
Assembly consists of holder, fuse

and 19 inch loop of No. 14 wire al-

ready staked and soldered to termi-

nals. —

foer simplest way to install protection. Wire can be cut

to give leads of desired length. A spring nut, furnished with

hl:)'lcll(er, can be used to mount holder on panel up to 345 inch
thick.

HR)  Complete with SFE 20 fuse
HRI  Complete with SFE 14 fuse
HRH Complete with SFE 9 fuse

GET FULL INFORMATION
Ask for bulletin SFB on Small Dimension

BUSS FUSES — FUSETRON FUSES — HOLDERS
BUSSMANN MFG. CO., University at Jefferson, St. Louis 7, Mo.
Division McGraw Electric Company

June, 1953 — MID-MONTH — ELECTRONICS BUYERS' GUIDE

S, o =




-

| Complele Coverage

¢ «hp- 200 SERIES AUDIO OSCILLATORS

Now four basic -bp- oscillators
have been redesigned into two
compact, lightweight instruments
offering wider frequency range,
more operating simplicity, high-
est accuracy and stability. New
Models 200AB and 200CD
replace Models 200A through
200D, retain the time-tested RC
s circuits that insure constant out-
ut, low distortion; require no zero set. In addition
o these general test instruments, -bp- continues to
ffer Model 202D for sub-audio, audio, supersonic
nd' carrier tests; and Model 200I, a spread-scale
iscillator for interpolation or where frequency must
e known precisely.

Highly stable, wide
band (10 cps to 10
mc ) multi-purpose test
oscillator for audio,
supersonic, video, and
rf measurements. Out-
put variable 30 v to
! 3 v. Frequency re-
ponse flat = 1 db. Output impedance 600 ohms,
ir 6 ohms with voltage divider. $475.00.

I <hp- 650A TEST OSCILLATOR

sopyright 1953 Hewlets-Packard Co.

Oscillators, voltmeters, generators, analyz-
ers, amplifiers—frequency counting, meas-
uring and monitoring instruments, micro-
wave coaxial or waveguide equipment—
whatever your measuring needs, there's a
precision-built -bp- instrument for the job.
The -bp- line, world’s most complete, in-
cludes over 200 tested and proved equip-
ments for all types of measurement. Each
gives you engineering economies of fast,
accurate measurement, broad applicability,
dependability, trouble-free service. Each
has the traditional -bp- “family character-
istics” of simple operation, minimum ad-
justment, independence of line voltage or
tube changes, generous overload protection
and highest quality design and construc-
tion. On these pages youw'll find brief de-
tails of major -bp- instruments. For com-
plete information, see your -bp- represen-
tative, or write factory direct.

in Electronic Test Instrumentation

Instrument Primary Uses Frequency Range Output Price
-hp- 200AB Audio tests 20 cps to 40 ke | watt/24.5 v $120.00
-hp- 200CD Audio, ultrasonic tests 5 cps to 600 k¢ 160 mw/20 v * 150.00
-hp-200H Carrier current, telephone tests 50 cps to 600 ke 10 mw/l v 350.00
-hp- 2001 ‘“‘*GFDOF':;;‘ZL‘;:“C’J\;?QUG"CY 6 cps 1o b ke 100 mw/10 v 225.00
-hp- 2018 High quality audio tests 20 cps to 20 ke Iw/425 v 250.00
-hp- 202A Low frequency measurements 0l cpsto | ke 20 mw/ 10 v 450.90
-hp- 2028 Low frequency measurements /3 cps to 50 ke 100 mw/10 v 3%0.00
-hp- 202D Low frequency measurements 2 cps to 70 ke 100 mw/i10 v 275.00
-hp- 204A Portable, battery operated 2 cps to 20 ke 2.5 mw/S v 175.00
-hp- 205A High power audio tests 20 cps to 20 ke 5 watts 390.00
-hp- 205AG _H_igh —powe: tests, gain measurements 20 ¢ps to 20 ke 5 watts 425.00
-hp- 205AH High power supersonic tests i ke to 100 ke 5 watts $50.00
-hp- 206A High quality, high accuracy audio tasts 20 cps to 20 ke 15 dbm 550.00
-hp- 230A Carrier test oscillator 35 ¢ps to 35 ke 14 dbm/600 chms | 275.00
-hp- 233A Carrier test oscillator 50 cps to 500 ke 3w/600 ohm: 475.00
-hp- 234A Carrier test oscillator 160 cps to 160 ke 14 dbm/600 ohms |  300.00
-hp- 650A Wide range video tests 16 cps to 10 mc 15 mw/3 v 475.00

*Open circuit. Internal impedance 600 ohms.

Data subject to change without notice. Prices f.0.b, factory.
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Input

Instrument Primary Uses Frequency Range| Voltage Range Impedance Price
| lho- YOLTMETER = G al purpose ac .005 to 300 v | megohm
{ hp, 4108 YACUUM TUBE YO -hp- 400A err;eerasu;:empems 10 cps to | mc 9 ranges 24 yytd shunt $185.00
 Wide range, flat response = 1 db,
: Low f ency ac .005 to 300 v 10 megohms
20 cps to 700 mc. Conyement, ~hp- 4008 or:earseuqr:mer?’fs 2 cps to 100 ke 9 ranges 24 ppufd shunt 195.00
simple to use, occupies minimum y
bench space. Handy compartment Wide range ac 0001 t0300 v | 10 megoh i
s . gohms
for probe and leads. Diode probe -hp- 400C geahsggifgflm 20 cps to 2 mc 12 ranges I5 pufd shunt | 200-00
. - |
places approximately 1.5 uufd ca- 2 Y
pacity across circuit under test. Portable, battery 0005 0 303 v | 10 megohms 185.00
This, plus high shunt impedance -hp- 404A operated 2 cps to 50 ke Il ranges | 20 upfd shunt 00
45w, (10 megohms at low frequencies) .
: means circuits under test are not Audio, rf, VHF .1 10300 v 10 megohms
: b d di d -hp- 410B measurements; dc 20 cps to 700 mc 7 ranges 1.5 jufd shunt 245.00
disturbed, and true voltage readings are assured. voltages: resistances :

Also measures dc voltage to 1,000 volts and re-

1st t I . $245.00. . . ..
sistances to 500 megohms. $245.00 -bp- Voltmeter Accessories (not listed) include voltage dividers, connec-

tors, shunts and multipliers to extend the useful range of your equipment.

-hp- Signal Generators = 10 to 10,800 mec¢ :

instrument | Frequency Range Characteristics Price

Output 0.1 uv to | v into 50 ohm load.

Pulse or CW modulation. Direct calibration. $ 850.00 '

-hp- 608A 10 to 500 mc

Output 0.1 uv to 0.1 v into 50 ohm load.
-hp- 612A SIGNAL GENERATOR -hp- 6108 450 to 1,200 mc Pulse, CW or Square wave modulation. 925.00

Direct calibration. i

450 to 1,200 mc. Master Output 0.1 uv t0 0.5 v into 50 ohm load.
oscillator-power amplifier -hp- 612A 450 to 1,200 mc Pulse, CW or amplitude modulation to 5 mc. 1,200.00

Direct calibration.
enerator for UHF-TV
ﬁleasurement i lad; 5 Output 0.1 uv to0 0.223 v into 50 ohm load.
s including ~hp- 614A | 800 to 2,100 mc Pulse, CW or FM modulation. Direct calibration. 1,950.00

ain, selectivity, sensitivit
B NSC CCUVIYISE Y, Output 0.1 uv t0 0.223 v info 50 ohm load.
image rejection. Directly set ~hp- 616A | 1,800 10 4,000 mc Pulse, CW or FM modulation. Direct calibration. 1,950.00
and read; no charts, no in-
terpolation. Low incidental

Output 0.1 uv to 0.223 v into 50 ohm load.

. ! -hp- 6188 3800 to 7 Pulse, CW, FM or Square wave modulation.
fm, high-quality broad band P y00 to 7,600 me Direct calibration 2,250.00
0y : . video modulation to 5 mc. Output 0.1 uv to 0.071 v into 50 ohm load.
ay be modulated internally or externally, ampli- -hp- 620A | 7.000 to 10.800 Pulse, CW, FM or Square wave modulation.
; 800 mc ! are we 2,250.00
tude modulated or pulse modulated. (Good rf Direct calibration.
pulses 0.2 psec or longer.) $1,200.00. Output 70 v to 0.223 v into 50 ohm load. ]
-hp- 623B 5,925 to 7,725 mc FM or Square wave modulation. 1,750.00

Separate power meter and wave meter section.

Output 3.0 uv to 0.223 v into 50 ohm load.
-hp- 624B | 8,500 to 10,000 mc Pulse, FM or Square wave modulation. 2,250.00
Separate power meter and wave meter section.

-hp- Distortion,

ave Form Anal

kc

yzers = 20 cps to 2

-hp- 330B DISTORTION ANALYZER . .
Instrument Primary Uses Frequency Range Characteristics Price
Measures distortion as low as i ivi
0.1% at any frequency, 20 -hp- 300A Wave form analyzer 30 cps to 16 ke measerei‘r:Ic;?Len;ZlTCr::IK;SOO v | $625.00
cps to 20 kc. Measures noise -hp- 320A Measures total .
voltages as low as 100 pv. distortion 400 cps and 5 kc Requires external detector 75.00
High sensitivity, high stabil-
. >, o hoo Measures total 50
ity, broad applicability for he- 3208 distortion I.'goaoﬁ§%95cfz' Same as above 00 ;
broadcast, laboratory or production problems. Wide ' M total aud i
o2 ; . e 3 . ho- easures to i
band 20 db gain input amplifier. Built-in vacuum hp- 3308 distortion | 20cpsto20ke | Includes input amplifier, VIVM | 395.00 1
tube voitmeter usable separately. $395.00. ] ’l
| . For FM broadcast i |
FM, AM-FM MODELS i hp-330C measuremencffS 20 cps to 20 ke spch,gICV[ﬂergﬁifre;n:ZnTseef 425.00
-bp- 330C, for FM broadcasters, includes VU met | -
: er . For AM-FM broad +
meeting F.C.C, requirements., -bp- 330D, for -hp- 330D measuremr:_)nafscaSf 20 cps to 20 ke A'\:ulq::’r‘icggr;:q\ﬁ?remr:g:;sfo 440.00
AM - FM broadcasters, includes AM detector to i e
rectify AM carrier, plus VU meter employed in - SPUARE WAVE GENERATOR
model 330C. Model 330C, $425.00. Model 330D -h Transient and
p .00. « ~hp-210A an Output 50 -to-
$440.00. 2] 500, frequency response 20 cps to 10 ke T.go% Ohr; ﬁ:gl;égniiak 150.00

Data subject to change withont notice. Prices f.0.b. factary.
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Aicrowave test instruments for coaxial & waveguide systems

hp 430 MICROWAVE POWER M TER Instrument Primary Uses Frequency Range Characteristics Price |
W — i No computations! Pro- Eliminates Cufo:f_%%qr:inaes l
| vides instantaneous, au- thp-360AD | harmonic voltages|  B-1,200 mc. 50 db rejection af | ¢ 50,00
tomatic power readings ow Pass Filters | t'om UHF systems €-2200 mc. 1.2 cutoff freq.
) - p 4
direct in db or”mw at D-4,100 mc.
all frequencies for which -hp- 415A - 300 to 2,000 cps. 0 to 60 db attn.
there are suitable bolom- Standing Wave | YSit indicator o1~ Normal freq. Max. sensitivity 200.00
eter mounts. For CW Indicgtor 1,000 cps 0.3 uv
measurements, uses eith- -hp- 41TA | VHF bridge Ap 5
prox. 5 uv
- er 1/100 amp. fuse or YHF Detector (ford?h*:?*GOOrISA) 10 to 500 me sensitivity 200.00
| Sperry 821 barretter. Also measures CW or pulsed s 3
! power with negative coefficient thermistor. Oper- Microwave Measurement Depends on Ol to 10mw 5% | 5000
ates with -bp- 475B or 476A Bolometer Mounts; Power Meter of rf power Bolometer mount accuracy
also 485B Detector Mounts. $250.00. -hp- 4758 Measurement Matches 50-ohm
Tunable of rf power 1,000 to 4,000 mc line to 100 or 200.00
Bolometer Mount {with 430B) 200 ohms '
i -hp' 803A VHF BRIDGE -hp- 476A Measurement
| . . . Ur?iversal of rf power 10 to 1,000 mc \I;lscw;nlinsg ;ﬁquill'ezcé 125.00
Gives fast, c(lixrect i)eadmgs, Bolometer Mount {with 430B) ess than |.
) of any impedance between 376 3,000 ohms
50 and 500 mc. Measures b 8034 Measurement of 1 tosoome | impedance - 9T 495,00
by sampling electric and VHF Bridge VewR o to +90°lphas«e :
magnetic fields in transmis- T - a;g e <
3 ;. } -hp- or Type N :
sion line. Usable for com el M%afssge\zlrvn;nt 500 to 4,000 mc Connectors, 475.00
) parative measurements 5 to Slotted Section flexible cables
700 mc. Impedance range 2 to 2,000 ohms. Phase e
° o -hp- P "
angle —90 to +90°, at 52 mc and above. Also Coaxial Same as above Same as above ioé&?{]dl%' 475.00
measures SWR, % reflected power, VHF system Slotted Section ine
flatness. $495.00. i
) -hp- 8068 Same as above a For Type N j
| Coaxial M in 80 3,000 to 12,000 mc Connectors, 200.00
3 il Siotted Section (Mounts in 8098) { flexible cables
-Uhrﬁ;/:rOZaBl Supports 806B section.also G, J, H, X | Accepts 442B and 160.00
- and P 810 Waveguide sections 444A probes .
H Probe Carriage

-hp- 809B UNIVERSAL PROBE CARRIAGE
-hp- 810 WAVEGUIDE SLOTTED SECTIONS

Convenient, all-purpose -hp- 809B carriage operates with six
different -hp- slotted sections, waveguide and coaxial. Mounts
sections covering frequencies 3,000 to 18,000 mc—sections inter-
change in 30 seconds! Precision-built carriage calibrated in mm
to 0.1 mm; dial gauge may be mounted. Operates with -bp- 442B
Broad Band Probe and -bp- 440A Coaxial Detector in combina-
tion; or with -bp- 444A Untuned Probe. (See preceding page for
probe details.) -bp- 809B, $160.00.

-bp- 810A/B Slotted Sections. -bp- 810B, for mounting in
809B carriage, is a flanged waveguide section with accurately
machined slot tapered at ends to minimize reflection. Available
in 5 waveguide bands, 3.95 thru 18.0 kmc. -bp- $810A, com-
plete slotted section assembly including probe carriage. Available
for 2.6 to 3.95 kmc band only. (See table on preceding page for
data, prices.)

-hp- 805A/B COAXIAL SLOTTED
SECTION

Range 500 to 4,000 mc. High accuracy,
high stability, negligible slope, minimum
i {;él&l/ge F,xbclusive parallel plane design, LS -

R of basic section and connectors » Tk

’ -bp- 476A Universal Bo-

clo(r)lfle cfo pl 802 ;1_’ 58(())50115’]“12’62}-113(;311}1\11560?; -hp- 417A VHF Detector -bp- 415A Standing Wave lometer Mount measures f

T e d lines $475 00 for use with 803A Bridge; Indicator for all waveguide power 10 to 1,000 mc. No

8 18 N LAEas = or general laboratory use.  or coaxial slotted sections. tuning or adjustment.

-bp- 806B Coaxial Slotted Section, 3,000 Super-regenerative receiver, Gives direct readings .in VSWR less than 1.15, 20

" to 12,000 mc. For use with -hp- 809B 10 to 500 mc. 5 bands. Ap- VSWR or db. Single fre- to 500 mc; 1.25, 10 to 1,000

carriage. Section and connector VSWR prox. 5 av sensitivity over quency operation; 300 to mec. §125.00. -bp- 475B

1.04 to 8,000 mc. 50 ohm impedance, entire band. Direct reading 2,000 cps. Low noise level, Tunable Mount, continu-
negligible slope. Type N connectors, frequency control, thor- 0.3 uv sensitivity, 60 db ous 1,000 to 4,000 mc.
$200.00. oughly shielded. $200.00. calib. attenuator. $200.00. $200.00. ‘

Data subject to change without notice. Prices f.0.b. factory.




.hp- POWER SUPPLIES

-bp- 7154 (illustrated) is a versatile source of
regulated beam and reflector voltage for operat-
ing most test bench klystron tubes. Beam volt-
age 250 to 400 v; reflector voltage 0 to 900 v;
6.3 v filament. Internal, 1,000 cps square wave
modulation, also 60 cps fm modulation, both
on.reflector voltage. $300.00.

-bp- 710 A—Highly stable regulated dc supply,

) output variable 180 to 360 v at 75 ma, 6.3 v

filament. Either terminal may be grounded. Total hum and
noise less than 5 mv. $85.00. - :

-hp- 712A. Stabilized, variable power supply providing 0 to 500
v at 200 ma and 4% regulation. Also vatiable bias voltages,
0 t0 150 v at 5 ma, and 6.3 v filament at 10 amps. Main supply
- completely metered. Either terminal may be grounded. Hum less
than 8 mv. For laboratory, production or generdl use. $250.00.

-hp- 624A X-BAND TEST SET

High level, direct reading,
portable test set simplifies lab
or field work at frequencies
8,500 to 10,000 mc. Rf out-
put 223 v max. High stabil-
ity attenuator reduces level by
100 db. May be pulsed or fm
modulated. Separate section
, ~ measures external rf power or
external frequency. Ideal one-piece unit for measuring sensitivity
and selectivity, tuning and power level of radar, gunfire and
beacon systems. $2,250.00. I5s ;

-bp- 623B SHF Test Set, like 624A but operates over frequen-
cies determined by klystron installed. Three klystrons available
(each with 600 mc band width) for frequencies between 5,925
and 7,725 mc. Fm modulated. Includes 1,000 cps square wave

-hp- AMPLIFIERS

Complete instrumentati
for distortion-free fa
pulse: measurement.
460A Wide Band Am
fiers, in cascade with -hj
460B Fast-Pulse Ampl
fiers offer up to 90 db gain, 125 v open circuit output. Thi
permits full deflection of SXP CRT, or 2-inch deflection of 5C
tubes. Rise time 0.0026 usec; can amplify milli-microsecon
pulses; gives over 100 mc bandwidth to your standard oscillg
scope. 460A, $185.00; 460B, $225.00. Connecting cables, plug
accessories—pgices on request.

-bp- 450 A Amplifier—general purpose instrument, 20 db or 4
db gain, for use wherever wide frequency range and high stab
ity are needed. 10 cps to 1 mc. Negligible phase shift, no spu
rious responses. $140.00.

-bp- 451 A Bridging Amplifier. For connecting to high im
pedance circuits without disturbing circuits or affecting operat
ing conditions. 83 megohms impedance probe readily connects
any point in circuit. Amplifier repeats this voltage accurately;
without distortion, for operation of VITVM, distortion analyzeg
oscilloscope, etc. E:Equency 20 ¢cps to 1 mc. $100.00.

~hp- 212A PULSE GENERATOR

wave form. Combines broad generaj
usefulness with 0.02 usec rise a 4
décay time to meet requirements of
SO  radar, TV and nuclear work. Pulsg

B Sl length variable 0.07 to 10 #sec
% minimum overshoot; 50 watt peak

power (50 v to.50 ohms load). Low impedance means accu
rate pulses can be delivered at a distance from the instrument|
Repetition rate variable 50 to 5,000 pps; controlled internalls
or externally. Synchronizing pulses available in advance of, o

- modulator.. $1,650.00 (with one Klysiron).

-hp- has selected the best independent organiza

offers

Data subject to change

in convenien\

rotice. Prices f.0.b. factory.

following, output pulse. $550.00.

. : pend: fio® in America to give you personal help with meas-
uring problems. Electronics specialists—men trained by Hewlett-Packard—save you time by helping
select exact -hp- instrumentation you need. These men are located in major business centers—as near

as your telephone. Call them when you need personal help—in your plant—today!

Albuquergue, New Mexico
Neely Enterprises

107 Washington St. S.E.
Albuquerque 5-5586

Boston 16, Massachusetts
Burlingame Associates
270 Commonwealth Ave.
KEnmore 6-8100

Chicage 40, Illinois
Alfred Crossley & Associates

4501 North Bavenswood Ave.

UPtown 8-1141

Cleveland 15, Ohia
M. P. Odell Co.
2536 Euclid Ave.
PRospect 1-6171

Dallas 5, Texas

Earl Lipscomb Associates -
P. O. Box 8042
ELmbhurst 5345

Dayton 2, Ohio
Alfred Crossley & Associates
11 W. Monument Avenue
MIchigan 8721

Denver 3, Colorado
Ronald G. Bowen Co.
446 Broadway
SHerman 2501

Detroit 35, Michigan
- 8. Sterling Company
15310 West McNichols Rd.
BRoadway 3-2900

Fort Myers, Florida
Arthur Lynch & Associates
P. O. Box 466

Fort Myers 5-6762

High Point, North Carolina
Bivins & Caldwell
Security. Bank Bldg.

High Point 3672

Houston 5, Texas
Earl Lipscomb Associates
2420-B Rice Blvd.

P. O. Box 6573
LInden 9303

Los Angeles 46, California
Neely Enterprises
7422 Melrose Ave.

WEbster 3-9201

New York 13, New York
Burlingame Associates
103 Lafayerte St.
DIgby 9-1240

Philadelphia (Upper Darby),
Pennsylvania
Burlingame Associates’
222 Long Lane
SHerwood 7-9080

Phoenix, Arizona
Neely Enterprises
32 West Jefferson St.
"ALpine 4-7311

Sacramento 14, California
Neely Enterprises
1317 - 15th Street

Gllbert 2-8901

San Diego 6, California
Neely Enterprises
1029 Rosecrans Street
BAyview 8106

San Francisco 18, California

Neely Enterprises
2830 Geary Blvd.
WAlnut 1-3960

Seattle 9, Washington
Ron_ Merritt Company
217 Ninth Avenue North

SEneca 4948

St. Louis 9, Missouri
Harris-Hanson Company
5506 S. Kingshighway

SWeetbriar 5584-85

S§t. Paul 14, Minnesota
Alfred Crossley & Associate
2388 University Avenue
PRior 4955 |

Syracuse 2, New York

Burlingame Associates

714 State Tower Bldg.
SYracuse 2-6253

Toronto 2-B, Ontario, Canadi

Atlas Radio Corporation, Lt

560 King St., West |
WAverley 4761

Washington 9, D. €. |

Burlingame Associates

. 2017 S Swreet N.W.
DEcatur 2-8000
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AKRA-OHM PRECISION RESISTORS

Not only are Shallcross Akra-Ohm preci- and mounting styles for JAN, MIL, and
sion wire-wound resistors made to ex- other exacting needs. Guaranteed tol-
tremely close tolerances; equally import-  erances to 0.01% and stabilities as low
ant, they are physically protected to as 0.003% where required. Matched pairs
maintain their accuracy under difficult and sets available. Write for Shallcross
operating conditions. Types, shapes, sizes, Resistor Bulletin R-3C.

oty - g -

MULTI-POSITION SELECTOR SWITCHES

| Shallcross regularly manufactures a wide from as low as 0.0005 ochm to a maximum
' variety of single or multi-deck selector of 0.005 ohm depending upon the size
switches having up to 180 positions and and material of the contacts. Qutline your
designed for dependable performance up requirements on Specification Sheet No. 6
to 250 volts 10 amperes, or 2500 volts for recommendation. Write for Data Bul-

‘1 ampere A.C. Contact resistance ranges letin L-13.

TS e "

e

SRS e

PRECISION AUDIO ATTENUATORS

Improved materials and production tech- pedance matching networks, V. U. meter
niques and careful quality control for Shall-  multipliers, cueing attenuators, fixed pads,
cross Attentuators have resulted in a line pre-emphasis and de-emphasis networks,
that sets higher standards of attenuation attenuation boxes, ladder and balanced lad-
performance for practically every aqudio . der controls, bridged T, straight T, bridged
and communications use. Included are sin- H, and straight H attenuators. Write for
gle and dual potentiometers. variable im- ¥ Attenuator Bulletin 4-A.

e —— e e -

P S ————
: PRECISE MEASURING INSTRUMENTS

§ As longtime specialists in standard and  Shallcross welcomes your inquiry for any
}' special electrical measuring instruments, desired types. Standard instruments include:

Bridges ¢ Combined Kelvin-Wheatstone Bridges * Wheatstone-Megohm Bridges * Wheatstone-
Limit Bridges * Percent-Limit Bridges °* Capacitor Analyzers * Decibel Meters * Tone Gener-
ators * Telephone Test Equipment ¢ Low-Resistance Test Sets * High-Voltage Test and Measur-

) ing Equipment.

i
5
t Resistance standards ¢ Decade Potentiometers ¢ Decade Resistance Boxes ¢ Wheatstone
|
¢

Write for Shallcross Bulletin DC

TR - v

SN i e S s

? TUBULAR MULTIPLIER HERMETICALLY-SEALED NETWORKS /&
: .
RES|ST0RS Resistance, capacitance, bridge and induct-
ance types available to meet critical elec-
Shc_tllcross Types MFA and MFB are special trical specifications and space require-
i 2 resistance elements hermetically sealed in cer- ments. Outline details of your require-
4 el amic tubes with ferrule terminals. Designed ments for recommendation by Shallcross
to JAN-R-29 specifications, they are available Engineers.
with ratings from 1 to 6 watts and for poten-

s from 1 1o 6 RV CUSTOM-BUILT SPECIALTIES
HIGH-RANGE KILOVOLTMETER AND ENGINEERING SERVICE
MULTlleERS Sealed networks, high voltage measur-

. ing equipment, special test sets, therm-
Whether for direct high-voltage measure- ally controlled networks, precise decades
ments or for use as standards, Shallcross and networks for computer devices, high
KV meter multipliers combine close ac- resistance standards, and critical coil
curacy with safety and dependability. assemblies are designed by Shallcross
Various types are available for voltages Engineers and built to meet your re-
up to 200,000 volts or higher if required, quirements. Forward your specifications
Write for Bulletin L-7. for turther information.

|
| | |
 SHALLCROSS MANUFAGTURING CO., 10 Jackson Ave., Collingdale, Pa.

Representatives in principal U. S. Cities; Toronto and Yancouver, Canada.
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' COMPLETE
" CIVILIAN LINE

Exceptionally good delivery cycle on
civilian orders due to tremendous

NEW HIGH QUALITY MINIATURIZED
“DIME-SIZE” CIVILIAN CONTROL—
Performance Fully Equals Larger

Types.

TYPE 70, 3/4" dismeter variable
composition resistor. Wotiage
roting: .3 watt for resistances
throvgh 10,000 ohms, .2 watt with
350 volts maximum across end
terminals for resistances over
10,000 ohms. Also available in
concentric shaft tandem construc-
tion C45-70 as shown above.

s i B

Do G

mass production facilities. -

4

TYPE 6C-35, 1 1/8” diameter verisble

TYPE GC-45,15/16" dicmater variuble
tompesition resistor. Wattage rating:
1/2 watt for vesistances through
10,000 ohms, 1/3 wat for resistances
pvar 10,000 ohms through 100,000
ms, 1/4 wott with 500 volts max)-
um across end termingls for resist-
1 over 100,000 ohms. Available
ith or without illustrated attached
switch ond In concentric shaft tandem
konstruction C2-45 as shown above,
|

m*'" 2= .

REPRESENTATIVES
Henry E. Sariders
McClatchy Bldg.

© 69th & Market St.
Upper Darby, Penna.
Phone: Flanders 2-4420

composition resister. Wottage roting:
3/4 wott for resistances through
10,000 ohms, 2/3 watt for resistances
over 10,000 ohms through 25,000
ohms, 1/2 watt with 500 volts maxi-
mum across end terminals for resist-
ances over 25,000 ohms. Avaliabls
with or withou? lllustrated ottached
switch and in concentric shaft tandem
construction C2-35 as shown above.

IN CANADA

C. C. Meredith'& Co.
Streetsville, Ontario

' SOUTH AMERICA

Jose Luis Pontet

Buenos Aires, Argenlina
Montevideo, Uruguay.
“Rio de Janeiro. Braz!
Sao Paulo, Branl

W. S. Harnion Company
1638 So.'la Cienega Bivd.
Los Angeles 35, Calilornia
Phone: Bradshaw 2-332]

OTHER EXPORT

Iphu A. Green Company
6815 Oriote Dnive
Dallas 9, Texas

Sylvan Ginsbury
8 West 40th Street
New York 18, N Y.

. TYPE 6C-252, 2 wett, 1 17/64" diam-

oter vasisble wirewewnd resistor.
Available with or without illustrated
attached switch and in concentric
shaft tondem construction C2-252
as shown above.

TYPE 6C-25, 4 wati, 117/32" diem- 2

oter variable wirewewnd resister.
Available with or without illustrated
oftoched switch and in concentric
shaft tandem construction C2-25 as
shown above,

g

’ Typical conteniric shaft tandem with panel and t
’ 5 rear sections operating separately from i
‘ concentric shafts (TYPE C45-70 ILLUSTRATED). ‘“

5 Similor construction availoble for ol i
1 : military reshtors, I
i |

et

. ®m_
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redston ANass Produclion of Veavriable Resislors

A
=t

MILITARY LINE

Immediate delivery from stock on 189
types including JAN-R-94 and JAN-R-19

——

!

COMPLETE

types of variable resistors.

UNPRECEDENTED
PERFORMANCE CHARACTERISTICS

g' ".‘\‘.

CHICAGO TELEPHONE SUPPLY
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youx source of special electronic cables

=
%

=
'>\\ ) : .
(\(\l\&&ﬁ & When you have an electronic wiring prob-

P

lem it pays to go to a specialist, such as

Rome Cable. Wires and cables made by ;
Rome, first, are designed by engineers with ,
training and experience in electronic appli- -
cations. Further, Rome Cable has the manu- (j

facturing knowledge and facilities to pro- i

2 °°‘;\?:$‘x’:n g;’giﬁle’ée‘;ﬁg‘:;if::'c:g;:lded' duce unusual constructions . . . with quality

controlled step by step. By standardizing on j
Rome wires and\cables you assure depend- :
able performance for your product and add "

obvious quality . . . with a component engi-

@ /

8 conductor, Rome Synthinol

.jacketed, TV camera cable

neered to your requirement.

Rome manufactures a wide range of hook-

Special Rome Synthinol 901® up wires, intercommunication cables, co-

hook-up wire—8 mil wall with nylon sheath . .
b e axial cables, electronic computer cables,

R. F. transmission line, television camera

cables as well as other special constructions.

Special 136 conductor, Rome Synthinolinsulated, electronic cable

&

COMMERCIAL TYPE HOOK-UP WIRES MILITARY HOOK-UP WIRES :
Rome offers commercial type hook-up wires with three standard Rome manufactures militcry Soe SRIR, }
insulations.

Rome Hi-temp—a rubber insulation with exceptio.ncxlly highresist- SRHV and WL, complying with Iomt Army-
ance to heat and moisture. Underwriters’ approved for 75° C. Navy Specification JAN-C-76, as well as
,

Rome Synthinol—a polyvinyl chloride thermoplastic compound, : typ
highly resistant to acids, oils, alkalies, moisture and flame. shipboard es SRI and SRIB conformmg

Underwriters' approved for 80° C. - to Speciﬁcation MIL-C-915 A (SHIPS). Insu-

\
Rome Synthinol 901—offers all the advantages of Synthinol plus 1 . !
. . a wi m ’mthin " .
higher resistance to heat deformation, shrinkage and cracking, e th Rome § ol, these DREQIO jf

also improved solderability. Underwriters' approved for 105° C. made in a complete range of specification }!
sizes, 4 4
)

ROME CABLE CORPORATION, Dept. EB-8, Rome, N. Y. \

Please send me information on Electronic Wiring It Costs Less to Buy the Best i
Name - ‘
Company ' . *“ .
Address....... _ Cotpotation 8 f“

City ! ... Zome........ State.................. RN 7 ﬁf“ ey . ¢®~ ’

JORRANCE . CALIFORMNIA
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EQUIPMENT FOR
THE ELECTRONICS INDUSTRY

| P e G | Surge Comparison Testers ¢ FG Audio Amplifiers
B T High Voltage Rectifiers *  Portable Balancers

P W C . Portable Vibrograph ¢ Micarta ¢ Transformer Cores
Transformers * Transistors * Magnetic Amplifiers
Instruments * Selenium Rectifiers ¢ Capacitors
Magnetic Metals and Alloys ¢ Pushbuttons ¢ Relays
Indicating Lamps + Switches ¢ Electronic Tubes

£ 4

SURGE COMPARISON TESTERS

: This Westinghouse surge comparison tester Non-destructive testing is assured on even
; : simultaneously tests turn-to-turn, phase-to- fractional h-p motors; however, destructive
! ! phase and coil-to-ground insulation; one fault location is possible in many cases.
[ : equipment for most testing needs. With Surge Potential: 10 kv Peak; Negative to
: : every test set-up, high frequency and high Ground.
E _ : potential qualitative tests of resistance, im- Power Input: 115-125 volts, 60 cycle.
j PORTABLE ' pedance, and turn balance are made—results 7 amperes in Portable Model
o g are obtained by a single scope observation. 16 amperes in Mobile Model

H High rtwrn-to-turn voltages are applied Request Descriptive Bulletin 85-960 for

MOBILE ! withourt excessive winding-to-ground stress. complete informaton.
1 S

FG AUDIO AMPLIFIER

E The Type FG 5/10 KW audio amplifier OPERATIONAL CHARACTERISTICS
! consists of a push-pull power amplifier stage Response: Uniform ==1.5 db, 30-10,000 cps
1 driven by a high fidelity driver amplifier. with resistance load.
: The power stage contains either two or four Distortion: RMS harmonic distorton 5%
} i triodes (WL-5736) depending upon whether or less, 50-10,000 ¢ps.
[ § - or 10-kilowatts output is desired. Supply Hum and Noise Level: 45 db or more be-
[ }  for the final stage uses selenium rectifiers. low full outpur.
) : Power supply may be 3 phase, 50 or 60 Audio Input Level: 10 milliwates maxomum
| : cycle, 220, 230, 240 or 440, 460, 180 volts. Input Impedance: 150 or 600 ohms.
! 1 Outpur 5 or 10 KW into a resistive load Output Voltages as specified: Arranged
| 1 over a frequency range of 30-10,000 cps. for 6 voltages in arithmetical progression.
b See D.B. 85950 for full information. For example: 120-240-360-480-600-720 volts.
]

You CAN 8E SURE...IF ITS ‘ N estinghouse

P.O. BOX 868, PITTSBURGH 30, PA.
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TYPE HQ
PORTABLE BALANCER

TYPE LE
PORTABLE VIBROGRAPH

Fowow

MOLDED PIECES

MICARTA 444

46

LAMINATED SHEETS- AND SHAPES

EQUIPMENT FOR ELEC'I'RNIC

PORTABLE BALANCERS '

YOU CAN 8E SURE...iF ITs

P.O. BOX 868, PITTSBURGH 30, PA.

Static and dynamic unbalance are usu-
ally present in rotating parts after fabri-
cation. Undesirable vibration and noise
inherent in mass produced rotors can be
eliminated by balancing dynamically
with production type balancing machine
tools. However, where conditions are
such that balancing a rotor in its own
bearings is necessary, a portable balancer
is indicated.

In the Type HQ portable balancer, rela-
tively simple, accurate and reliable means
are provided, by a wattmeter and sine-
wave alternator, for determining the
amount of unbalance, and the angular
location and magnitude of the correction
weights.

The balancer consists of an indicating

" PORTABLE VIBROGRAPH

The S#867928-A Type LE Portable Vi-
brograph is an instrument for making
a permanent film record of vibrations in
machinery or other rotating bodies. It
produces a permanent record of both
trequency and amplitude of vibration, on
an acetate film. Arranged to be either
hand held or for seismic operation. A
40X microscope with a calibrated field
is provided for reading the vibration
trace on the film. Trace may be pro-
jected in enlarged form on screen with
Fox Film Micro-Projector. (Not sup-
plied). Low frequency vibration record-
ing of large structures is possible in com-
bination with Barry Seismic Pendulum

MICARTA SHEETS AND SHAPES

Twenty grades of sheets, most of which
are available in black or tan. Fillers in-
clude paper, cotton, asbestos and glass.
The most commonly used by communi-
cation engineers is Micarta tan (254)
and black (464), both of which are
paper base plastic. Either color supplied
in 36" x 36" sheets, 1/32” to 2” thick.

MOLDED MICARTA

For large production quantities of simple
or complicated shapes. Material placed
in the mold may be in one of four forms:
(2) wood flour and plastic, (b) impreg-
nated cloth or paper in laminated form,
(c) impregnated cloth or paper chopped

MICARTA *“444"

This form of Micarta offers a practical
and economical means of obtaining
molded forms or shapes with low-cost
€quipment and dies. Examples of the
shapes are shown at left. A tan or green
product, processed in flat sheets of vari.

wattmeter, with necessary interconnec-
tion, switching and control devices, as-
sembled in a carrying case; one Of more
velocity type pickups; and either a sine-
wave alternator for hand held models
or a keyed type sine-wave generator for
mounted models. The alternator or gen-
erator, and pickup assemblies are sup-
plied in a separate carrying case. Seismic
mountings for pickups are also avallabl.e.ﬁ
The apparatus may be used normally in
a speed range of 600 to 6000 r.p.m. The
range may be extended downwardly to
200 r.p.m. by means of an auxiliary low|
speed seismic mounting. For applications
above 600 r.p.m., high speed seismid
mountings are available. Request descrip
tive Bulletin 85-920 for complete details|

Ty P Y

i
j

obtainable from The Barry Corp., 700
Pleasant St., Watertown, Mass. _
Frequency Range:  600- 15,000 RPM
(10 to 250 cps) -
.0001- .050 in. af,
low frequencies
.0001- .0025 in at
high frequencieg
Amplitudes  ag
low as .0001 inj
can be read
Approximately)
1800 cycles pet
minute. ;
Request Descriptive Bulletin 85-911 for
complete information.

Amplitade Range:

Sensitivity:

Timer Frequency:

:
{
i

Micarta 259 is made of melamine resin/
in a base of glass cloth. It is white, fire-
resistant and very strong. Standard Mi-
carta shapes include angles, channels;
zees, rods and cubes. All are producec
in six or more grades, in various di
mensions. |

i
into small pieces, or (d) a combinatioré
thereof. Grades using sheets and choppec%
pieces make the strongest parts; thos
containing wood flour are useful for in?
tricate shapes. '
!

ous thicknesses, from cotton cloth im-|
pregnated with a phenolic resin binder !
Micarta “444” is a practical material for
post forming many parts ordinarily made
of drawn sheet steel. :

For complete details on Micarta, request Booklet B-3184-B.
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5 MIL

12 MIL

The Hipersil Type C core was orig-
inally developed by Westinghouse
to use oriented silicon steel to full
advantage. Since its introduction
14 years ago continual develop-
ments have been made in the prod-
uct to insure better performance.
Along with the great improve-

1 MIL—For pulse transformer appli-
cations Y4 sec. and below and for IF
transformers these cores give the ad-

2 MIL—For pulse transformer appli-
cations down to Yju sec. these cores

4 MiL—For 100 cycle transformers
where the cores are worked at high
inductions (these cores are tested at
17.6 Kg. prior to shipment) these

5 MIL—For 400 cycle applications,
these cores have been standard for

12 MIL-—-For 60 cycle applications,
12 mil cores (formerly called 29
gauge) furnish the best transformer
core for GO cycle shipboard and land-
based military applications as well as
industrial. These cores effect economy
of assembly as well as the advantages
of small size and weight

TIVHLININ LI Hipersil® Type C Cores

ments in the magnetic materials
themselves toward lower core loss
and higher permeability, have been
improvements in construction such
as a lower loss etched butt joint
and the more recent grooved core
construction for greater stability
in transformer operation.

vantage of low-cost assembly as well
as high performance. 1 Mil cores . . .
Available in same size as 2 Mil.

have been standard for the past 9
years.

cores with extra low exciting current,
give the smallest possible 400 cycle
transformers.

aitborne electronic applications for
the past 8 years.

Further Descriptive Information is
available under the following:

1 Mil—D.B. 44-035 —Sec. 3

2 Mil — D.B. 44-035 — Sec. 3

4 Mil—D.B. 44-035 — Pgs. 25 & 26
5 Mil —D.B. 44-035 — Sec. 2
12 Mil - D.B. 44-035 — Sec. 1

WESTINGHOUSE ELECTRIC CORPORATION, P.O.

Hiperthin Cores

HIPERTHIN CORES—Toroidal cores
of ultra-thin high permeability mag-
netic material wound over ceramic
spools for computor static storage
elements and high frequency pulse
applications.

These cores are available in various
types of materials such as HIPER-

SIL® (3% silicon iron), HIPER-
NIK® (509 iron-nickel), ORTHO-
NIK (509 iron-nickel, rectangular
hysteresis loop) and 4-79 Permalloy,
all in thicknesses of 1 mil, ¥, mil, ¥
mil and 14 mil. Standard spool sizes
are shown and number of turns of
magnetic material can be varied to
suit application.

1.D. I1.D. 0.D. STRIP
SPOOL CORE SPOOL WIDTH
Ve Va 51 Y
n Va Y Va
A e % Y
% /n Va Y
7 e 2l/3 Ya
% 3 29/3; Ya
1 I3/ 1, Ya

ELECTRONICS BUYERS’ GUIDE — June, 1953 — MID-MONTH
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4P43

4P37

TVl (] 4 hermetically sealed

A,

EQUIPMENT FOR ELECTRONICS

PULSE TRANSFORMERS

hermetically sealed

Oil-filled output pulse transformers for seconds are available in standard ratings
peak voltage ratings 7 Kv and higher, and are also designed to customer speci-
and pulse widths from %4 to 10 micro- fications.

CATALOG PULSE WIDTH | REPETITION RATE PULSE KV IMPEDANCE BIFILAR AMPS
NUMBER  |MICROSECONDS PULSES PER SECOND| INPUT/OUTPUT | INPUT/OUTPUT | HEATER CURRENT
0.5 2000 2.5/12 50/1100 1.0
::g; 0.5-5 200 3.3/15 50,1000 .25%
4P100 0.25 4000 3.5/14 50,/1000 1.0
4P43 1.2.5 2000-400 5.5/22 50,800 2.5
4P148 5 2500 3.5/28.5 15/960 1.25
4P147 5 2500 4.75/28.5 25/960 1.25
4P86 5 2500 6.56/28.5 50,/960 1.25
4P79 1.0 400 5.3/26.5 25/625 3.0
8P3 1.8 400 6.86/35 33/848 1.72%
4p54 1.4 1200-300 6.26/30 257650 2.0
4P71 1-4 600-150 6.1/31 25/625 2.

““Design inciudes a filament transformer mounted in the

to magnetron heater requirements.

H.V. bushing to transform 115 valt supply and Bifilar amps

Low Power: Designed for use in low

power, low voltage pulse circuits. Four

general types are: (1) Blocking oscilla-
tor or regenerative drive, (2) Pulse trig-

ger or current transformer, (3) Low
power pulse output transformer, and (4)
Coupling transformers. See Catalog Sec-

tion 44-250.

Used between D-C power sup- Average | Repetition
ply and Pulse-forming network | Gatelos | DC2upply | Network | Inductance | Current Rate Pulses
in high power pulse modula-

tors. Types, based on circuit | 4¥22 55 n 4 22 oo
operation, are resonant, hold- | sv3 9 18 10 s 340
off diode, and linear. 4Y13 12.5 25 18 650 300/1200

YWD I8 Fosterite® treated

filament - plate - power - filter choke

Standard transformer sizes, single phase, designed for operation at
380-420 cycles, in 85_°_(_I ambient, with 50°C rise and up to 3000 volts

rms dielectric test.

s _OVERALL DIMENSIONS MOUNTING DIMENSIONS Totol
No.* L w Height ML Mw Hole R
3011 1% 1%, s - 1% 141 Ya
3021 1% 1% 113, - 1% 141 s
3032 2 1% 2 - 1Y% %42 Y
3043 2 1% 2%, - s %2 2
3054 2% 2 2% 11 s A2 Y
3064 2, 2% 2 1A, e %2 e
3075 2% 2% 2% 2% 1% %2 1%
3085 2!V 2% 2%, 2V 1% %2 1%
3096 21¥, 2% 21, 21%4 1554 Y 1%
3107 2% 2%, 2%, 2% 2 Yis 1'%
anz 3y 2'%, Y 2% 2% Yis 2
3128 3% Y 3, 3 2% Va 3%
3138 35, 3 3% 3 2% Va 4Ya
3149 4V, 3V 4Y 3% 21, Ya 5

P .
Individual transformer performance requirements will determine the size

-----'--_--------..---_------_---------

YOU CAN BE SURE...iF iTs
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WESTINGHOUSE

Fosterite treated transformers utilize Type C
Hipersil® cores in a one loop design to achieve
a standard design transformer that will fit most
applications with minor adaptations. The
Fosterite coating applied to these units gives
the best protection available for uncased trans-
formers against humidity, immersion and tem-
perature extremes. In addition to standard
communications and radar applications, these
transformers are being used extensively in
other air-borne equipment.

Low Power Pulse Transformers — These pulse
transformers are designed for use in low

EQUIPMENT FOR ELECTRONICS

power, low voltage pulse circuits. The four
general types are: (1) Blocking Oscillator or
regenerative drive, (2) Pulse Trigger or cuf-
rent transformer, (3) Low Power .Pulse out-
put transformer, and (4) Coupling Trans-
formers.

Charging Reactors—Charging reactors are used
betwoen the D-C power supply and Pulse-
‘forming network in low voltage pulse circuits.
Depending on circuit constants and repetition
rates, they operate as resonant, hold-off diode,
or linear types.

125/117 /108 Volits Primary, 380 to 1600 Cyc

POWER TRANSFORMERS

les, Single Phase, 50° C Rise, 80° C Ambient

ELECTROSTATIC SHIELD FOSTERITE TREATED
PLATE SUPPLY RECTIFIER FILAMENTS OTHER WINDINGS CATALOG SIZE
A-C VOLTS D-C MA VouTS AMPS VOLTS AMPS NUMBER | NUMBER
205-0-205 25 6.3CT 1 6.3/5* 2 7K53 3054
230-0-230 40 6.3CT 2 6.3/5* 2 7K54 3064
295-0-295 63 6.3CT 2 5 2 7K55 3096
350-0-350 100 6.3CT 3.5 5 3 7K56 3075
400-0-400 160 6.3CT 4.5 5 3 7K57 3107
535-0-535 250 6.3CT 6 5 6 7K58 3128
550-0-550 400 6.3CT 8 5 [ 7K59 3149
*CTonsd YV,
PLATE TRANSRORMERS
125/117 /108 Volts Primary, 380 to 1600 Cycles, Single Phase, 50° C Rise, 80° C Ambient
ELECTROSTATIC SHIELD FOSTERITE TREATED
PLATE SUPPLY APPROX. OUTPUT TYPE FILTER CATALOG SIZE
AC VOLTS D-C VOLTS D-C MA INPUT NUMBER NUMBER
350-0-350 350 100 Capacitor 7160 3054
400-0-400 400 160 Capacitor 7161 3075
430-390-0-390-430 440/400 250 Capacitor 7162 3107
435-0-435 315 100 Choke 7364 3054
520-435-0-435-520 400/315 160 Choke 7165 3075
535-0-535 400 250 Choke 7166 3096
550-0-550 , 420 400 Choke 7167 3117
620-0-620 500 250 Choke 7368 3107
870-0-870 750 250 Choke 7169 3117
1150-0-1150 1000 250 Choke 7J70 3138
FILTER CHOKES
760 to 3200 Cycles 50°C Rise 85°C Ambient Fosterite Treated
HENRIES D-C RIP7P6L: gyocli_TEéGE RMS
AT RATED D-C RESIST. TEST CATALOG SIZE
D-C AMPS 85°C MAX. MIN. VOLTAGE NUMBER NUMBER
3.15 040 312 117 25 2000 7 x 56 3032
2.5 .063 238 140 30 2000 7 x 57 3032
2.0 .100 175 165 35 2000 7 x 58 3043
1.6 160 115 176 35 2000 7 x 59 3054
1.25 .250 80 188 40 2000 7 x 60 3075
1.00 400 53 202 45 2000 7 x 61 3096
1.25 .250 150 475 70 3500 7 x 63 3054

Shield, Maximum Regulation 15% at 100% P.f.

FILAMENT TRANSFORMERS
50° C Rise, 80° C Ambient, 380 to 1600 Cycles, Single Phase, All Secondaries center-tapped, Electrostatic

ELECTRONICS BUYERS' GUIDE — June, 1953 — MID-MONTH

DIELECTRIC TEST VOLTS
RMS
PRIMARY SECONDARY CATALOG SIZE
VA VOLTS VOLTS AMPERES PRIMARY SECONDARY | NUMBER NUMBER
7, 125/117/108 2 3 1500 1500 7H89 3011
12, 125/117/108 2V, 5 1500 5000 7H90 3021
25 125/117/108 2 10 1500 7500 7H91 3032
371/ 125/117/108 2 15 1500 7500 7H92 3043
10 125/117/108 5 2 1500 1500 7H93 3011
15 125/117/108 5 3 1500 1500 7H94 3021
30 125/117/108 5 3 1500 2000 7H95 3032
5 3 2000
40.2 125/117/108 5 3 1500 1500 7H96 3043
6.3 4 1500
674 125/117/108 5.2 13 1500 1500 7H97 3054
1.89 125/117/108 6.3 0.3 1500 1500 7H98 3011
3.78 125/117/108 6.3 0.3 1500 1500 7H99 3011
6.3 0.3 1500
7.56 125/117/108 6.3 0.6 1500 2000 7H100 3011
6.3- 0.6 2000
25.2 125/117/108 6.3 4 1500 1500 7H101 3032
37.8 125/117/108 6.3 [ 1500 1500 7H102 3043
63 125/117/108 6.3 10 1500 1500 7H103 3054
9.4 125/117/108 7.5 1.25 1500 2000 7H104 3011
18.8 125/117/108 7.5 2.5 1500 2000 7H105 3021
60 125/117/108 10 6 1500 1500 7H106 3054
ELECTRIC CORPORATION, P.O. BOX 868, PITTSBURGH 30, PA.
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MAGAMPS, Westinghouse magnetic am-
plifiers, of either the self-saturating type
or simple saturable reactor type, can be
designed for a wide range of specific ap-
plications. They can be either designed to
operate from control input powers as low
as milli-microwatts or designed to deliver
output powers of several kilowatts. They
can be constructed to operated from any
a-c supply voltage, either single or poly-
phase, ranging from a few volts to several
hundred volts, and at frequencies ranging
from the lowest power frequency to the
megacycle range.

MAGAMPS have been applied in servo
systems as complex as aircraft autopilots,
in the control of motors from the smallest
fractional horsepower size to the largest
steel mill drive, in the regulation of gen-

rator voltages from the miniature aircraft
unit to the central station generator. They
have been used to amplify the minute out-
puts of thermocouples, photocells, ioniza-
tion chambers, and strain gauges. Other
applications have included arc welding
controls, ignitron firing controls, paper
mill reel control, automatic battery charg-
ers, and isolation metering of d-c voltages
and currents.

MAGAMPS are available in the 3700
series under five general numbers, as
shown in the table below. They may also
be engineered for specific applications.
This service is available through the Ma-
terials Division, Westinghouse, East Pitts-
burgh. For complete descriptive informa-
tion, request Technical Data 52-600.

e

R A =

i

et

‘ OPZRATING CHARACTERISTICS OF 3700 SERIES MAGNETIC AMPLIFIERS ‘
[ |
i } Amplifier Type Number 3704 3708 3712 3716 3720 i
{ . R
; ] Type of Circuit Doubler Doubler Doubler Doubler Doubler E,t

a o ' Nominal Power Output (1)  0.04w. 0.3w. 7.0w. 40w. 180w.
R - |
o % - g D-C Ampere-Turns for ‘
b H control (2) 0.35 0.60 2.0 3.3 5.5 A
Lo : Supply Voltage: Volts 6.3 12.6 30 115 230
; M Freq. 60 60 60 60 60 :
i : Phase 1 1 1 1 1
1 Max. Figure of Merit,
E Mu(3) 170 310 410 1000 1200
i M for 3 cy. Response (3) 80 130 150 200 .
: Time Delay: (4) Constant k| 2.6 x 10-3 3.7x10-3 6.8x10-3 75x10-3 85x10-3 E
' Inherent Delay Cons. k; 1.5 1.6 1.9 2.4 3 ]
1 Output Current: (5) Rated 0.150a. 0.24a. 0.60a. 0.60a. 1.1a. i
E ]
2 Max. Power Output (_):0_190. 0.603aq, 0.50a. 0.96a. 3.3a. i
I Load Resistance: Rated . L 20 130 175 {
[ Max. Power Output 200 100 28 60 35 ®
! Max. Power Gain 200 100 40 175 250 i
: Rectifiers: Self-Sat, 12G11KEIC 21F12KATA 23F14KAIB  23F18KA1B  24F18KATA }n
1 2req'd '
= Recommended Com- 12G1IKE1C 21F41KAID 23F41KAID 24F44KA1D 24F112KA1D
- : plementary 4 req'd 2req'd j
: Weight of Reactor Assem, 0.131bs.  0.201bs.  0.85 Ibs. 2.5 Ibs. 7.0 Ibs. |
[ Size of Assem: Dia. 1" v, " "
[ Hel hf ]1A// ]]/2 " 2%11 31/4// " H
: g 2 1Y 2V, 23, 24 "x2 units
i 2. g::ﬁ‘v'err Ioutput atttop off linear region of control curve. 1
H 0 ol ampere-turns from cutoff to t f li i ;
1 3. Th9 f!gu‘r1e of {nerit, Mu, is the rctioozfopow;q;;?r?l;’: toirfn;og;rlzlycfuorrv%é% response, Power 1
X ga;n |sft|e :’aho‘of the chung_e in output power for a change in input power at the optimum lll
: a've of load resistance. The time delay is expressed in cycles of supply frequency (60 cycles). |
: L N2 i
1 4. Time delay is given by equation of the form T=ki — 4 kz cycles of supply frequency ‘
] |
' ) N2 N2 N2 N2 ‘
: where -E equals ( -E for control circuit A) plus (— for control circuit B)plus ( — for: control 1
1 F R J
g 1 cireuit C ).
= 1 ]
B 5. RMS value given if output is A-C, average value given if output is D-C ’
] For further information, request T.D. 52-600. '

YOU CAN 8E SURE...i18 178
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THE MOST COMPLETE LINE IN THE iNDUSTRY

Westinghouse instruments are designed, man-
ufactured and approved under the most severe
National Standards to meet exacting engineer-
ing requitements. The completeness of the
lines of Westinghouse instruments gives the
builder and the ultimate user the widest choice
of matched instruments for any application.

The general points to consider when select-
ing instruments are: 1. Accuracy desired;
2. Scale range; 3. Single or multiple scale;
4, Size; 5. Appearance.

With literally hundreds of types available—
for measuring all electrical quantities, tem-
perature, position and time — Westinghouse
brings you the results of over 65 years’ experi-
ence in designing and manufacturing better
instruments for better performance. We built
our first instruments in 1888 and have samples
to prove it.

Westinghouse representatives and special-
ized instrument sales engineers are available
all over the countty to help you make the
proper selections.

SWITCHBOARD As the name implies, these
instruments are standard equipment on switch-
boards in power and switching stations, aboard
ships, and in the factory. They also are gen-
erally applied to control boards and test boards
in laboratories and on production lines and to
large radio transmitters because they provide
maximum accuracy and readability for this
type of service. For complete explanation of
types of A-C or D-C Switchboard Instruments
available, request Catalog Section 43-200.

PANEL Westinghouse Panel Instruments are
available for measuring direct current, alter-
nating current, audio frequency, radio fre-

TYPE P-5 LINE (Accuracy Y2%)

The Type P-5 series of Westinghouse instru-
ments is designed to withstand severe portable
service and still maintain the highest degree
of acccuracy over long periods of time. A com-
bination of high-grade mirrored dials and
knife-edge pointers eliminates parallax and
*Trademark -

quency, decibels and elapsed time. Available
in sizes of 214, 314 and 4V inches, in suf-
face or flush mounting styles and in round or
rectangular design. Catalog Section 43-300 18
available free on request.

PORTABLE Because of their broad scope of
operation, portable instruments are require
in a wide variety of ranges, sizes and accu-
racies. Each type has many different applica-
tions . . . but each application can best be
served with a particular instrument. The port-
able instruments shown below represent only
a small portion of the varieties available. To
aid your selection of the best instrument for
your particular application! request Catalog
Section 43-100. :

RECORDING Westinghouse Recording In-
struments are available in switchboard, port-
able and wall mounting styles in direct cut-
rent and alternating current types and with
round or strip charts. The Recorders are fur-
nished with a broad line of movements to
meet all electrical measuring requirements. For
complete data ask for Catalog Sections 43-400
and 43-415.

AUXILIARIES These include self-contained
units for extending the applicazion of instru-
ments into the measurement of speed and for
the measurement of high values of a-c and d-c
current and voltage. The general auxiliaries
Westinghouse features are Tachometer Gener-
ators, Portable Transformers, External Resis-
tors and Shunts in a wide selection of ratings.
Request Catalog Section 43-800 for complete
details, ratings and descriptive data.

assures accurate reading. Scale length is 5
inches and divisions are arranged to aid quick
reading. Maximum versatility is achieved with
multi-range scale, some of which incorporate
seven ranges. Pre-aged Moldarta*® case does

not warp ot deteriorate.

FULL SCALE RANGE OF STANDARD RATINGS

TYPES PA-5 AND PY-5 FOR ALTERNATING CURRENT

TYPE PX-5 FOR DIRECT CURRENT

0-.5 to 0-200

0-10 to 0-750
0-75 to 0-750 volts
0-1 to 0-25 amps
0-3 to 0-750

0-20 to 0-30,000

Ammeters
Milliammeters
Volt-Ammeters

Voltmeters
Wattmeters

Ammeters 0-.05 to 0-50
Milliammeters 0-.03 to 3,000
Microammeters 0-10 to 0-750

0-3 to 0-150 volts
0-.03 to 0-30 amps
0-2 to 0-2,000
0-1 to 0-1500

Volt-Ammeters

Millivoltmeters
Voltmeters

TYPE P-4 LINE (Accuracy % %)

Type P-4 line is designed for operating convenience.

Lightweight: a-c instruments weigh only 2 Ibs; d-c instruments 3 0 4 Ibs.

Moldarta Case: is non-warping, weather-resisting. 415" x 414" x 2".

FULL SCALE RANGE OF STANDARD RATINGS

AMMETERS 0-1 TO 0-50
TYPE PY-4 FOR

MILLIAMMETERS 0-5 TO 0-750

ALTERNATING CURRENT VOLTMETERS 0.1 TO 0.750
TYPE PX-4 FOR Ammeters 0-.25 to 0-300 Voltmeters 0-1 to 0-750
DIRECT CURRENT Radio frequency 0-.5 to 0-20 Rectifier type 0-.5 to 0-150
(Also Radio-frequency Milliammeters 0-1 to 0-3,000 Millivoltmeters 0-2 to 0-100

and Rectifier Types) Radio frequency 0-75 to 0-800 Volt-Ammeters 0-1.5 to 0-150 volts
Rectifier type 0-1.5 to 0-20 0-.15 to 0-60 amperes

Microammeters
Rectifier type

P. O.

MID-MONTH

0-25 to 0-1,000

0-500

(For Complete Ordering Information, See Catalog Section 43-100})
BOX 868,

PITTSBURGH 30, PA.
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EQUIPMENT FOR ELECTRONICS

PORTABLE INSTRUMENTS

TYPE P-14 LINE (Accuracy 1%)

The Type P-14 portable instrument
includes features of larger portables, in-
cluding magnertic shielding, plus added
advantages or extremely light weight and
smaller overall dimensions. Its accuracy,
versatility and low cost make it ideal for
field and radio testing. Up to 4 voltage or

current ranges available with multi-range
scales. Combinations such as 3 current and |

voltage ranges in the same instrument
make this an extremely versatile instru-

ment. Measuring only 514" x 414" x 214"; |

both hinged cover and open-faced models
are pocket size.

FULL SCALE RANGE OF STANDARD RATINGS

TYPE PA-14 FOR ALTERNATING CURRENT

TYPE PX-14 FOR DIRECT CURRENT

Voltmeters 0-1.5 to 0-750
Ammeters 0-.5 to 0-50
Milliammeters 0-5 to 0-500

Also available in rectifier and thermocouple types.

Voltmeters 0-.75 to 0-800
Millivoltmeters 0-10 to 0-5,000
Ammeters 0-.5 to 0-50
Milliammeters 0-1 to 0-2,000

Microammeters 0-20 to 0-5,000

P-14 HINGED COVER

1
1
1
1
1
]
1
1
1
i
1
1
1
i
i
1
1
]
1
P-14 1
1
1
i
i
1
1
1
1
1
1
1
1
1
1
1
]
1
1
1

P-12
VOLTMETER

K-24
AMMETER

(For Complete Ordering Information, See Catalog Section 43-100)

TYPE P-12 LINE (Accuracy 2%)
The Type P-12 line includes single and
multiple range ratings for complete D-C
and A-C current and voltage measure-
ments. It meets all requirements, including
shielding, insulation, etc. required for 29
portable instruments in A.S.A. C39.1. Pro-
vides the same high degree of reliability,

overload capacity and range coverage con-
tained in larger types.

LIGHTWEIGHT: A-C instruments weigh
from 1 to 1% lbs. D-C instruments from
115 to 2 Ibs.

POCKET SIZE: A-C—414" x 314" x 254"
D-C—414" x3%4" x 134",

FULL SCALE RANGE OF STANDARD RATINGS

TYPE PA-12 FOR ALTERNATING CURRENT

TYPE PX-12 FOR DIRECT CURRENT

Self Contained Current—From 5 milliamperes
to 50 amperes

Self Contained Voltage — From 1.5 volis to
300 volts, Also available in rectifier types.

Self Contained Current — From 20 microamperes
to 50 amperes

Self Contained Voltage — From 10 millivolts
to 800 volts

(For Complete Ordering Information, See Catalog Section 43-100)

SWITCHBEOARD INSTRUMENTS

24-LINE (Accuracy 1%)

4%" Class — Circular Scale, Rectangular
Front—Round-body Case for Flush Mount-
ing. Because of its extra-long scale, the
24-Line instrument combines high read-
ability with minimum panel space require-

25-LINE (Accuracy 1%)

6" Class—Rectangular Case—Flush or Pro-
jection Mounting—Optional Internal Illu-
mination. Westinghouse 25-Line instru-
ments meet the requirements of many spe-
cial installations. Simplicity of design,

ments, particularly useful where panel area
is at a premium. The pointer travel gives
a scale length more than twice as long as
other types which require the same panel
space.

uniform appearance, interchangeability
and availability of movements for any
measurements, make this instrument espe-
cially suited for modernization as well as
for new installations.

FULL SCALE RANGE OF STANDARD RATINGS — 24 and 25 LINES

DIRECT CURRENT

ALTERNATING CURRENT

K-25

'
'
'
i
1
i
'
H
i
'
i
'
i
i
1
1
i
1
i
1
1
i
'
i
i
i
1
1
i
'
i
'
i
1
1
1
0
1
i
i
1
1
1
1
1
1
i
1
'
1
i
1
1
1
i
1
i
1
i
VOLTMETER .
1
i
[ ]

Ammeters—0-1 to 0-50 (self-contained)

Ammeters for use with shunts—0-50 or 0-100
millivolts

Voltmeters—0-2 to 0-800 (self-contained)

Milliammeters—0-1 to 0-500

Wattmeters—120 or 240 volts, 0-50 or 0-100
millivolts for external shunts. (25 line only)

(For Complete Ordering lnformalion,‘ See Catalog Section 43-200)"

Ammeters—(24 line)—0-1 to 0-20 (self-contained)
(25 |ine)—0-1 to 0-50 (self-contained)
Ammeters for use with transformers—0.5
Volfmeters(24]ine)—0-150?o 0-600(self-contained)
(25 line)—0-15 to 0-800 (self-contained)
Voltmeters for use with transformers—150
Wattmeters for yse with transformers—5 am-
Peres—120 volts
Frequency meters—(24 line)—120 volts, 60 cycles
(25 line)—120 volts, 25 or 60
cycles
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Perfection of detail in chart drive, chart reroll,
chart threading and inking system, makes
Type G-40 Recorders easier to operate and has

removed many causes of lost records. Avail-
able for switchboard o portable applications.

A low first-cost, Jow-maintenance recording
instrument for a variety of applications where
chart records of 2% accuracy are adequate for
their purpose. Extra-sturdy construction makes
this a particularly convenient instrument for
field service jobs. Portable, switchboard

SWITCHBOARD
RECORDER

G-40 PORTABLE RECORDER

1
1
1
1
1
1
1
1
i
1
E TYPE A ROUND CHART RECORDER (Accuracy 2%)
i
1
1
1
1
1
1
1
i
'
4

i RECORDING INSTRUMENTS
1
! TYPE G-40 DIRECT ACTING STRIP CHART RECORDER (Accuracy 1%)

Chart has double perforations for positive
craction or driving drum. Accurate synchro-
nous motor clock, furnishes drive power for
chart., Chart speeds of 34", 114", 3% or 6"
per hour or per minute.

mounting, wall mounting or detachable sock-
et-mounting cases are available. Scale length
is 2 inches, but chart has suppressed zero
scale with divisions comparable in size and
readability to those of much longer scales.

1
= |
' PANEL INSTRUMENTS
1
i 33-LINE (Accuracy 2%) — 2" Class
1
B Scale Lengths, 1.5” to 1.8”. Four different  the rectangular type. Projection mounted in-
] g yp )
: flush mounting types of cases are available:  struments also are available in round case.
g the Military Standard; the round, wide-flange ~ Cases are interchangeable.
FT{):;SSH 1 instrument; the round, narrow-flange type;
MOUNTING 5 .,
! 35.LINE (Accuracy 2% ) —3%"” Class
1 . . . -
2 Scale Lengths, 2.06” to 2.4”. Available as a  broadest field consistent vﬂ;lt].l prevailing re-
: complete line in five types of cases and mount-  quirements for instruments f this class. Cases
: ing covering Military, Laboratory, industry  are interchangeable without adapters.
s and radio applications. The ratings cover the
. ‘
1
! 37-LINE (Accuracy 2%) — 4% Class
1
N-33 : Scale Lengths, 2.8” to 3.2”. The largest of ratings may be obtained by using external
H .. . . .
MOF&H%NG 1 the miniature panel instruments. The self- resistors, shunts or transformers. Five types
! ontained ratings cover the broadest ossible  of cases are interchangeable throughout the
] g P
: feld for this class of instruments. Higher line.
1
: FULL SCALE RANGE OF STANDARD RATINGS — TYPES 33-35-37
1 EN
§ DIRECT CURRENT Milligmmeters
i Ammeters 0-1 to 0-50 {For freq. of 15 to 500 ¢cps)  0-5 to 0-500
1 Milliammeters 0-1 to 0-800 Rectifier 0-1 to 0-10
N-37 1 Microammeters 0-20 to 0-800 Radio Frequency 0-10 to 0-800
FLUSH 1 Voltmeters 0-1 to 0-800 Microammeters
MOUNTING : Millivoltmeters 0-10 to 0-500 Rectifier 0-100 to 0-500
1 ALTERNATING CURRENT Voltmeters
1 Ammeters (For freq. of 25 to 125 cps) 0-1.5 to 0-800
1 (For frequencies of Rectifier 0-3 to 0-300
: 15 to 500 cps) 0-1 to 0-50 DB Meters
' Radio Frequency 0-1 to 0-20 Rectifier Standard Scales
1
---------------------------l--—--uu-------------------------m----------------------

TUBULAR RESISTOR

SECTIONAL TUBULAR RESISTORS FOR

The sectional construction of these resistors
permits a wide range of accurate measurements
of high voltages with one milliampere instru-
ments. Resistance values V4, 14, % or 1 meg-

PORTABLE SHUNT

Type G and GG shunts provide a complete
line for use with indicating or recording
instruments for measuring direct currents be-
yond the range of self-contained instruments.

For measuring electrical quantities greater
than the self-contained ranges for which the
instruments are rated, these portable poten-

WESTINGHOUSE ELECTRIC CORPORATION, P.O. BOX

CURRENT TRANSFORMER

ELECTRONICS BUYERS’ GUIDE — June, 1953 — MID-MONTH

AUXILIARY EQUIPMENT

D-C INSTRUMENTS:

ohm are standard, and combinations of these
may be easily and quickly put together to
form any complete unit, Designed for panel
mounting or portable use.

TYPE G AND GG SHUNTS FOR D-C MEASUREMENT:

Portable and switchboard types are available
in 50 and 100 millivolt sizes with many dif-
ferent current ratings.

PORTABLE POTENTIAL AND CURRENT TRANSFORMERS:

tial and current transformers offer a conveni-
ent and accurate means of increasing the use-
fulness of an instrument.

868, PITTSBURGH 30, PA.
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Westinghouse MAGAMP Selenium
Rectifiers have three classifications
according to reverse leakage current.
The upper limits for Classes A, B
and C are 0.3, 0.4 and 0.5 milliam-
peres per square inch respectively, at

15 volts 400 cycles per second. Table

below lists the sizes that are avail-
able, giving the active area for each
size, the rated half-wave forward cur-
rent, the maximum limit for férward
voltage drop, and the maximum leak-
age currents at 15 volts, 400 cycles
for Classes A, B, and C rectifiers.

Although leakage limits are given
here for 400 cycles per second, West-
inghouse MAGAMP Selenium Recti-

MAGAMP

fiers are equally suitable for 60 cycle
applications. The 60 cycle leakage
current is approximately one-half the
400 cycle leakage current at any given

voltage at room temperature.,
g

Westinghouse Type K cells are
tested individually and retested after
assembly and sealing or treatment
with a protective coating. Unless

. otherwise specified, the insulation of

all rectifier assemblies is given a 60

cycle one minute withstand test, at

twice the terminal voltage rating plus
1000 volts, between cell terminals and
mounting brackets or case. Request
Technical Data 52-650 for complete
information,

CURRENT RATINGS AND ELECTRICAL LIMITS

ELECTRICAL CHARACTERISTICS—UPPER LIMITS
Rated Forward Current® Forward Voltage Drop®  Reverse Leakage in Milliam-
CELL CELL SIZE ACTIVE AREA Milligmperes Per Cell Half-Wave at  peres Half-Wave at 15 RMS
NUMBER INCHES SQUARE INCHES Half-Wave Forward Current Shown Volts, 400 Cyclesz
1.7 8-9 10-12 FORWARD CURRENT CLASS  CLASS' CLASS'
CELLS CELLS CELLS MILLIAMPERES ~ VOLTS A B C
" % Dia. 0.012 7.5 6 5 7.5 1.5 .007
12 Vs Dia. 0.05 30 25 20 30 15 .028
1-8 9-20 OVER 20
CELLS CELLS CELLS
*21 Tx1 0.5 125 95 80 80 75 15 .20 25
*22 1.2x 1.2 0.8 155 145 125 125 75 24 32 40
*23 1.5 x 1.5 1.5 300 280 240 240 75 A5 .60 75
*24 2x2 3.0 600 560 480 480 75 .90 1.2 1.50
*25 Ix3 7.0 1400 1300 120 120 J5 225 30 3.75

1. The manufacturer rese
“*no substitution'' is s

2, leakage values at

pecified. The milliampere limits shown d
60 cycles are approximately one-half the e
3. Applies to both 60 and 400 cycles at ambients up to 75°C,

rves the right to substitute rectifiers

of a higher class whe
etermine the class designation.

akage values at 400 cycles at room temperatures.

N necessary to expedite orders unless

-*Can be supplied in any desired cell combination for full-wave and bridge circuits

P.O. BOX 868, PITTSBURGH 30, PA.
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i MAGNETIC METALS AND ALLOYS

These metals offer a wide variety of perme-
ability characteristics, low hysteresis losses
and high purity. Where their characteristics
are particularly suited to the requirements of

Hipernik V® _ A 509 iron-nickel grain
oriented alloy. Supplied in torodial coils of
.002” and .005” lamination thickness. Both
material and core are carefully processed un-
der laboratory control to assure uniform
characteristics.

Conpernik® — Ap iron-nickel alloy of the
same chemical composition as Hipernik, but
of different electromagnetic characteristics
produced by a special annealing process. It
is most applicable where a component hav-
ing high ratio of reactance to resistance
(high Q) is required. Also used in choke
coils and other components having a high
d-c component of current.

Other Alloys that serve a wide range of
functions are Kovar®, Puron*, Cupaloy*,
K42B®, Refactaloy® and Discaloy®. These

#*Trademark

the application, these alloys are superior to
other magnetic materials and will improve
performance.

Hipernik® — An alloy of iron and nickel
with small amounts of manganese and sili-
con added. It has high initial and maximum
permeability and low hysteresis loss. It has
a wide range of applications — sensitive re-
lays, a-c meters, magnetic shields, audio
transformers, instrument transformers, re-
actors, etc.

Hiperco® — An iron-cobalt alloy contain-
ing % cobalt, % iron and 1 to 2% of an-
other element to increase the electrical resis-
tivity. Used primarily for aircraft equipment
where size and weight saved is a vital factor.
Transformers, generators, motors and high
speed aerial cameras are some of the uses.

are used for electrodes, contacts, for scaling
glass and metal, for tube lead-in wires, and
for high strength at elevated temperatures.

INDICATING LAMPS — SWITCHES

Rectangular Minalite® s a medium
sized low-drain indicating lamp designed for
extreme angular visibility and to provide the
utmost in sturdiness, compactness, and ap-
pearance. Its design matches modern rec-

Round Minalite® js a compact, medium-
drain indicating lamp developed especially
for miniature steel switchboards, providing
the maximum illumination in the smallest
possible space. Since some rigidity was sac-
rificed to obtain the long slender construc-
tion, which permits close center spacing be-

The Westinghouse Minatrol® Switch
is a compact control switch of smaller dimen-
sions than the conventional Type W control
switch, designed particularly for use on
miniature switchboards. It is available in

Construction — The Minatrol is a rotary-
type switch with the same design features
which have made other rotary-type control
switches outstanding in performance.

The switch handles 125 or 250-volt control
circuits directly, using toggle switches with

Performance — The current-carrying ca-
pacity and interrupting ability of the Mina-
trol is ample to handle the usual control
circuit without the use of auxiliary inter-
posing relays or intermediate control volt-
ages. The switches are rated at six amperes
continuous and can interrupt a non-inductive

Classification — The Minatrol control

switches are of two types:

1. Type C, for stay-put and spring return with
fixed handles.

2. Type S, for stay-put with removable key
handles.

LA

tangular switchboard devices, such as in-
struments, relays and control switches. It is
intended for general indicating or signal
purposes on switchboards, control desks, etc.

tween adjacent lamps, it is intended only for
such applications where the wire size is not
larger than No. 18.

Complete information on component paris,
bardware, receptacles and resisiors available
are contained in Catalog Section 37-200, which
will be sent free on request.

forms to suit the varied requirements of con-
trol switch applications, and will handle the
full control voltage without interposing re-
lays. Its flexibility of application is practi-
cally the equivalent of the Type W switch.

quick-make and quick-break contacts mounted
in unit-construction frame. It occupies only
about one-fourth of the switchboard space
required by the conventional switch and has
a pleasing appearance, unmarred by the
mounting SCrews.

load of three amperes at 250 volts and six
amperes at 125 volts d-c. The switch will
interrupt highly inductive currents up to five
amperes at 125 volts d-c or up to one am-
pere at 250 volts d-c. On a-c, these values
can be at least doubled at 250 volts maxi-
mum.

Two standard lengths are available, one to
accommodate a maximum of four switch units,
and the other a maximum of eight switch units.
A special twelve-switch unit length is available
on order. Request Catalog Section 37-175 for
complete information.

WESTINGHOUSE ELECTRIC CORPORATION, P. O. BOX 8638, PITTSBURGH 30, PA.
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THE ELECTRONIC TUBE DIVISION

HATEVER your tube problem, you’ll find the right answer in

Westinghouse’s complete line of RELIATRON Tubes. The estab-
lishment of the new Westinghouse Electronic Tube Division last year
provided Westinghouse with design, engineering and production facili-
ties second to none — 500,000 sq. feet in the most modern plant in the
industry. From here come more than 350 types of receiving tubes for
television, radio communications, and industrial applications. Picture
tubes from 10 to 27 inch sizes in both glass or metal cone styles. Industrial
tubes for resistance welding, rf heating, electronic motor control, power
rectification, sorting, counting. weighing, broadcasting, Germanium diodes
and transistors in experimental quantities. Most important, every West-
inghouse RELIATRON Tube has unmatched quality “built-in,”

BATH PLANT

e e ] RELIATRON RECEIVING TUBES |y

The huge new Westinghouse Elec-
tronic Tube Division plant at Bath,

T R G R G R R G A S R B G A B B N O S O N

sion, industrial equipment, communi-
cations or electronic controls you'll do

New York is devoted exclusively to
the design and manufacture of
RELIATRON Receiving Tubes. Types
are available for new equipment and
the majority of renewal requirements.
Miniatures, GT’s, Lock-Ins, Metals,
and the larger glass styles all carry the
famous Westinghouse brand. Wheth-
er your requirements concern televi-

GULTYPE

“GT-TYPE

| RELIATRON PICTURE TUBES

You'll produce television pictures
of better contrast and sharper focus
with Westinghouse RELIATRON
Television Picture Tubes. More than
24 types from the 10BP4A to the
27MP4 — are available. No matter

The Westinghouse Electronic Tube
Division is now producing germanium
semi-conductor devices. Both P-N-P
junction type and point-contact trans-
istors are available. Germanium Di.

YOU CAN BE SURE...IF iTs

ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK

June, 1953 —

the job better with Westinghouse
tubes. Franchised distributors are lo-
cated in all principal market areas to
give you same-day service. Inquiries
on production size orders receive
prompt personal attention from West-
inghouse, in Elmira, or its regional
sales offices.

what your requirements — round or
rectangular shape, magnetic or elec-
trostatic focus, spherical or cylindri-
cal face plate — chances are you will
find a Westinghouse Tube will do the
job berter.

odes having a broad variety of reverse
working voltage characteristics are
also in production. We invite your

inquiries on production or sample
quantities,

' ..VVestingh'ouSe
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EQUIPMENT FOR ELECTRONICS
m IGNITOR CONTROLLED RECTIFIERS ~ WELDER CONTROL SERVICE

The Ignitron, capable of high current capacity, per minute. Precise control obtainable with
is the heart of every heavy-duty resistance this tube over the magnitude and duration of
welding control. Development of the Ignitron the current flow assures high quality welds.
by Westinghouse solved the long-standing WL-5550/681 has clamp type cooling. All
problem of satsfactory switching of high others are water cooled.

currents at speeds of 600 or more operations
RESISTANCE-WELDER SERVICE:

Moax. KVA Demand Max. Ave. Current
R.M.S. and corresponding and corresponding
Type Volts Ave. Current KVA Demand

Number Size Range KVA Amps. KVA Amps.
WL-5550/681 A 250-600* 300 12.1 100 22.4

WL-5551/652 B 250-600* 600 30.2 200 56

WL-5552/651 C 250-600* 1200 75.6 400 140

WL-5553/655 D 250-600* 2400 192.0 800 355

WL-5554/679 2400 1200 75.0 600 13

WL-5555/653B 2400 2400 135.0 1105 207

*For voltages below the minimum, the minimum voltage-current rating applies.
FREQUENCY-CHANGER WELDER SERVICE

Corresponding Rated Max. Average and Peak Current
Type inverse Peak Ave. Ave. Peak
Number Size Voltage Amps. Amps. Amps. Amps.
WL-5551,/652 B 1500 480 4 18 108
S | \N 1200 600 5 22.5 135
WL 3 WL-5551/652 WL-5822 C 1500 1200 16 56 336
Lé'WL 5555/6538 / 1200 1500 20 70 420

B

|mmmmmmmm = THYRATRONS it tleddetetststelaleteketetelel ittt

' §§§
? g T : The line includes 30 types having a broad racy. If your electronic equipment operates
- ] g range of voltage and current characteristics. resistance welding, rf heating or control de-
{ : They open and close a great variety of work vices it will operate better, longer with West-
| circui rith split-sec recisi - i - : J
WL.6325 g circuits w plit-second precision and accu inghouse Thyratrons
: Type Filament Volts Peak Amps. Amps. Number of
I Number Volts Amps. inverse Peak Ave. Gas Electrodes
1 wi22] 6.3 0.6 1300 0.5 0.1 Inert 4
g WL-3C23 2.5 7.0 1250 6.0 1.0 Hg. 3
3 W33 See WL-5720/33
g WL-4l See WL-5830/41
g WLSIA 2.5 5.0 500 2.0 0.5 Inert 3
g WL-105 5.0 10.0 2500 40.0 6.4 Hg. 4
¥ WL-172 5.0 10.0 2000 40.0 6.4 Hg. 4
1 WL-414 5.0 20.0 2000 100.0 12.5 Hg. 4
§ WL-502A 6.3 0.6 1300 1.0 0.1 Inert 4
1 WL-KU-610 2.5 6.5 500 0.4 0.1 Inert 3
¥ w624 5.0 10.0 2500 80.0 6.4 Hg. 3
: WL-KU-627 2.5 5.0 5000 2.5 0.64 Hg. 3
3 WLKU 628 5.0 12.3 2500 8.0 2.0 Hg. 3
1 w629 2.5 2.6 350 0.2 0.04 Inert 3
g WL-6328 5.0 5.0 1500 30.0 2.5 Hg. 4
§ WL-672A 5.0 5.0 2500 40.0 3.2 Hg. 4
§ WL-KU-676 5.0 10.0 2500 40.0 6.4 Hg. 3
p WL-677 5.0 10.0 10000 15.0 4.0 Hg. 3
§ WL-678 5.0 7.5 15000 6.0 1.6 Hg. 3
: ) WL-884 6.3 0.6 350 0.3 0.075 inert 3
‘ WL-672A § wL-885 2.5 1.5 350 0.3 0.075 inert 3
i ¥ WL-2050 6.3 0.6 1300 1.0 0.1 Inert 4
; ¥ WL-5557/17 2.5 5.0 5000 2.0 0.5 Hg. 3
: WL-5559/57 5.0 4.5 1000 15.0 2.5 Hg. 3
E g WL-5664 2.5 6.3 1250 8.0 1.0 Inert 3
g § WL-5665 2.5 31.0 1250 160.0 16.0 Inert 3
§ WL-5683 2.5 6.3 1250 8.0 1.0 Inert 3
g WiL-5684 2.5 9.0 1250 30.0 2.5 Inert 3
§ WL-5685 2.5 21.0 1250 77.0 6.4 inert 3
] WL-5796 § WL-5720/33 5.0 4.5 1000 15.0 2.5 Hg. 3
§ WL-5796 2.5 8.5 1500 20.0 1.6 Inert 3
WL-5830/41 5.0 20.0 10000 75.0 12.5 Hg. 3
g tions of all kinds. These tubes are the heart
: 7 : The Westinghouse RELIATRON Power Tube of sorting, counting, weighing and inspecung
i i line includes a complete selection of photo- equipment and the continuous protection and
: tubes for industrial and commercial applica- control of many varied mechanical operations.
i Luminous Sensitivity Max.
3 L] Type Spectral Vacuum Cathode Micro-Amps Per Lumen Anode Supply
: Number Range A.U. or Gas Response {0 Cycles) Volts
! I WL-1p29 3300-9000 Gas 53 40 100
¥ WL-SR-50 REPLACEMENT ONLY
I WL-SK-60 REPLACEMENT ONLY
1 WL-868 4000-12000 Gas s1 90 100
I wL917 4000-12000 Vac. S1 20 500
I wL918 4000-12000 Gas Sl 150 90
5 wL-919 4000-12000 Vac. S1 20 500
1 wL-920 4000-12000 Gas S1 100 90
¥ wiL-921 4000-12000 Gas S1 135 90
1 wi-922 4000-12000 Vae. sl 20 500
1 wl-923 4000-12000 Gas Sl 135 90
b w924 4000-12000 Gas s1 90 90
¥ wL-925 4000-12000 Vac. S1 20 250
b wlL-926 3300-9000 Vac. 53 6.5 500
1 wt-927 4000-12000 Gas S1 125 90
b wL-928 4000-12000 Gas S1 65 90
¥ w929 3000-6700 Vac. S4 45 250
I wL-930 4000-12000 Gas s1 135 90
¥ WL-931A**  3000-6700 Vac. S4 * 1250
WL.927 : WL-5581 3000-6700 Gas S4 135 100
WL-931-A ) 5 *Sensitivity 20 amperes per l[umen at 100 volts per stuge. **Multiplier phototube.
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EQUIPMENT FOR

| RECTIFIERS

High vacuum rectifier tubes have peak inverse
voltage ratings of from 1500 to 150,000. Cath-
odes are made only of pure or thoriated tungsten
and all parts and assembly are governed by exact-

ELECTRONICS

b

ing quality control standards. Applications include:

electrostatic precipitation units, high volcage',

supplies for X-ray circuits,
testing cables and insulators.

and equipments fog!

Anode
Type Filament Volts Peak Amps. Amps
Number Volts Amps. Inverse Peak Ave.

. 11.0 20 140,000 0.50 0.06 |
vat-ig?-s 2.5 5 25,000 0.015 0.005 |
WL-579B 2.5 [ 20,000 0.27 0.025 )
WL-616 20.0 24,5 150,000 0.75 0.25 i
WL-836 2.5 5 5,000 1.00 0.25
WL-5934 2.5 é 20,000 0.27 0.025
WL-5974 10.0 50 125,000 1.00 0.30
WL-6102* 5.0 7.2 40,000 0.9 0.15
WL-6103** 5.0 7.2 20,000 0.9 0.15
WL-8020 5.0 é 40,000 0.75 0.1

*Qil-immersion type

**Forced-air cooled type

e

!

: Westinghouse Rectifiers supply moderate amounts  general power applications as well as for use
1 of direct current at peak inverse voltages up to in power supplies for other equipment .unhzmg’ﬁ
B 22,000. They provide efficient power conversion  electronic tubes. All Westinghouse Rectifiers are |
; ¥ in both industry and broadcasting. Westinghouse  air-cooled.
{ g offers a broad line of 12 types designed for these
R :
g : Anode J
o i Type Filament Volts Peak Amps. Amps.
i A 5 Number Volts Amps. Inverse Peak Ave. i
3 b wise22/1C 2.5 6.0 725 4.0 1.0 H
: B wi-482473C 2.5 11.5 725 10.0 2.5 i
i 1 WL670A76C  REPLACEMENT ONLY. I
j g WL-575A 5.0 10.0 15000 6 1.5
! § WL-816 2.5 2.0 7500 0.5 0.125 [
1 WL-8s578 5.0 30.0 22000 40 10.0 ;
B WL-866A 2.5 5.0 10000 1 0.25
a  WL-8698 5.0 18.0 20000 10 2.5
p WLB72A 5.0 7.5 10000 5 1.25
g WL-5558/32 5.0 4.5 2000 15 2.5 |
g WL-5561/104 5.0 10.0 3000 . 40 6.4 |
1 WL-8008 Same as WL-872A except for base \?
------------------ --------—------_---------n-----------------l ;t:
X & ] iad o 3 Y
Contractors and subcontractors of military elec-

REFERENCE CAVITIES
Resonant Frequency Loaded Insertion Loss at
Type Megacycles Q Resonant Frequency

WL-1Q22 92504-0.3 1900-2400 4.6 db

WL-1Q23 9280+0.3 1900-2400 4-6 db :
WL-1Q22 WL-6089*+ 9280+0.3 1900-2400 4-6 db

WL-5846* 9280+0.3 1900-2400 4-6 db i

WL-1Q24 9310240.3 1900-2400 4-6 db

wL-1Q25 93753+0.6 1900-2400 4-6 db

tronic equipment will find the new Westinghouse
Electronic Tube Division has exceptional quali-
fications as an experienced supplier of top quality
microwave gas switching tubes. Westinghouse

reference cavities for use at X-band frequencies,
WL-1B35 and 1B37 ATR’s, pre-TR’s, and series |

spark gaps have long life and short recovery times
and are the first choice for fine radar equipment.

*Interchangeable with 1Q23 for attenvator car
ATR & Pre-TR

d slot . .. **Similar to 1Q23 except dimensions.

SERIES SPARK GAPS
Nominal Peak

R T

[
1
1
1
'
X
i
X
[
X
i
1
1
i
X
i
1
¥
¥
X
1
¥
i
I
1
'
1

Tvoe . Frequency Breakdown Voltage Modulator Power
WL1s41 Lyp ass (Megacycles) Type (KV per Tube) for 2 Tubes (Megawatts)
V\A\;Lq gg; ATR 9000-9600 WL.1841 8.7-10.2 2
- ATR . 8500-9000 WL-1B45 13.1-15.1 4
WL-5939WA Pre-TR {Gas Switching) 1280-1290 WL-1B49 11.2-12,7 3

---------------------------------n------: i

----------------- SPEC'AL‘ PURPOSE TUBES !

:go;‘:ﬁf: ;E&flﬁll—:TlORS: Westinghouse cold cathode voltage regulator tubes hold voltage variations
ute tolerances. They can also be adapted for use in relaxation oscillator circuits. ;
E?%T‘Eg;gk TUBE: l‘l}lﬁ hWe§ringhouse WL-KX-642 is used to protect supervisory control lines from |
g 8¢ surges which might endanger Instruments, transformers, and similar equipment.
IONIZATION GAUGE: The Westinghouse W1..
trometer, an “electronic chemist” which analyz

5966 Ionization Gauge is the heart of the mass spec-
€s gases and vapors speedily and continually.

WL-5966

s YOUCAN B8t SURE...iF iTs
ELECTRONIC TUBE DIVISION, ELMIRA, NEW YORK T

- W stinghouse
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: Westinghouse high vacuum electronic tubes have a great  equipments. Also used in a wide variety of circuits in
g variety of applications. They may be used as amplifiers, broadcast and communications applications. There is a
ety ! . 4 pplica
8 modulators or oscillators. In industry they are widely  complete line of more than 60 types with power outputs
: useful in rf heating, diathermy and electronic control  (class C amplifiers) varying from 15 to 125,000 watts.
1
]
: Plate
(] Qutput Max. MC
1 Type Filament D-C¥%* D-C** Diss** Watts Ampl. For 100%
: Number Volts Amps. Volts Ma. Watts Class C Factor Input
;', : WL-4D21/4-125A 5.0 6.5 3000 225 125 375 ... 120
1 | WL-4x150A 6.0 2.6 1250 250 150 1490 ... 500
1wL-813 g WL-4X500A 5.0 13.5 4000 350 500 1320 ... 120
[ I WL-4-1000A 7.5 21.0 6000 700 1000 3400 0 ... 110
W‘J ] WL-5D022/4-250A 5.0 14.5 4000 350 250 1000 ..., 75
B} wl-207 22.0 52.0 15000 2000 10000 15000 20 1.6
; WL-450TH 7.5 12.0 6000 600 450 1800 38 40
[ WL-473% 6.0 60.00 5000 1400 2500 3900 22 60
By Ri-571 REPLACEMENT ONLY
| 1! wL-801A 7.5 1.25 600 70 20 25 8 60
i B wi-802 6.3 2.50 750 100 25 15 LB 30
: WL-803 10.0 5.00 2000 175 125 210 3. 20
n] wL-805 10.0 3.25 1500 210 125 215 50 30
1] WL-806 5.0 9.50 3000 200 150 450 12.6 30
Bl wi-807 6.3 0.90 600 100 25 40 - s 60
1] WL-808 7.5 4.00 1500 150 50 140 47 30
B WL-809 6.3 2.50 750 100 25 55 50 60
: wL-810 10.0 4,50 2000 250 125 375 36 30
1 WL-811A 6.3 4.00 1250 175 45 135 160 30
1 WL-812A 6.3 4.00 1250 175 45 130 29 30
1 WwL-813 10.0 5.00 2000 180 100 275 . P 30
1 WwlL-814 10.0 3.25 1250 . 150 50 130 S 30
1 WL-815 6.3° 0.8° 400 150 20 44 o - 125
al wi-826 7.5 4.00 1000 125 60 86 31 250
Bl wt-828 ’ 10.0 3.25 1250 160 70 150 adl 30
1 wL-8298 6.3° 1.125° 750 240 AQ**+* 87X ** v 200
1) wi-832A 6.3° 0.80° 750 90 15 26 . 200
1} wiL-833A 10.0 10.00 4000 500 400%** 1440%%% 35 20
: WL-837 12.6 0.70 500 80 12 20 . 20
§| wlL-838 10.0 3.25 1250 175 100 130 54 30
[ WlL-845 10.0 3.25 1250 120 100 M5t 5.3 AN
1] wL-849 11.0 5.00 2500 350 400 560 19 3
B} wi-862A 33.0 207.00 20000 10000 100000 100000 45 1.6
: WL-880 12.6 320.00 10500 6000 20000 40000 20 25
1} WL-889A 11.0 125.00 8500 2000 5000 10000 21 50
g | WL-889RA 1.0 125.00 8500 2000 5000 10000 21 40
HEEDE 22.0 60.00 12000 2000 6000 10000 8.5 1.6
§| WL-891R* 22.0 60.00 10000 2000 4000 10000 8.5 1.6
1] wL-892* 22,0 60.00 15000 2000 10000 140006 50 1.6
i WL-892R* 22.0 60.00 12500 2000 4000 10000 50 1.6
¥ wWi8o3Af# 10.0 61.00 20000 4000 20000 50000 36 5
1 WL-893ARE#H 10.0 61.00 20000 4000 20000 50000 36 5
1 wWL-895°° 19.0 138.00 317000 9000 40000 100000 37 6
E WL-895R°°° 19.0 138.00 17000 9000 20000 90000 37 &
g | wL-1000T 7.5 17.00 7500 750 1000 3000 35 50
B vi1-1623 6.3 0.90 500 60 10 55 20 60
1] WL-5604% 11.0 176.00 12500 3000 10000 22500 19.5 22,5
B WL-5619 11.0 176.00 12500 3000 20000 22500 19.5 22.5
1] wlL-5671 11.0 285.00 15000 8000 25000 70000 39 10
0] wi-5691 6.3 0.60 275 2.3 1 8 70 ..
B wL-5692 6.3 0.60 275 6.5 1.75 e 20
B WL-5693 6.3 0.30 . 300 3.0 2.0 ... .
1l w5736 6.0 60.00 5000 1400 2500 4100 22 60
B wl-5833# °°° 20.0 143.00 18000 10000 35000 125000 37 6
0| wi-5891% °°° 11.0 95.00 15000 8000 25000 70000 36 10
Bl wl-5936°°° 20.0 143.00 18000 10000 70000 125000 37 15
B! wL-8000 10.0 4.50 2000 250 125 375 16.5 30
B wL-8003 10.0 3.25 1350 250 100 250 12 30
B wL.8005 10.0 3.25 1250 200 75 170 20 60
: WL-8025A 6.3 1.92 1000 80 40 35 18 500
I e e
: R—Indicates forced air-cooled radiator. *:Max. C.C.S. ratings in Class C oscillator service.
ice. Per unit, heater can be arranged to operale from either a 6.3 or 12,6 volt supply.
WL-833A ' fClass AB, AF §erVIw HForced air-cooled radiator.
- N *Two filament strands in series with large post at neutral junction; operate in series at
. D PR‘(ES Write to: 22 volts or two phase with 11 volts per strand.
FOR |NFORMAT|ON AN ;—;?is ;m‘ing applies ;nly with forced air cooling.
. ix filament strands connected from each post to floating neutral. See individual data
THE WEST‘NGHOUSE ELE(TRON‘C TUBE D‘v sheets for connections. Values shown are per strand.
REST You or ©9Three filament terminals Y-connected in 3 phase.
SA‘.ES OF"(E NEA ! 000Three filament terminals Y-connected in 3 phase with neutral center terminal.

Commercial Engineering, Dept. .A-SOO
Westinghouse tlectric Corporation

o caw 8 SURE.. 017

Franchised distributors tocat

s, are prepured to give Y
:\r::! ’Wesiinghouse RELIATRON Tgbes.

ed in principol market
ou same-day service on
Calt them. 1}
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: AB DE-ION CIRCUIT BREAKERS com- The sturdy moldarta breaker cases form
I prise a complete line of fuseless protective  complete self—enc}osures, protecting work-
H devices for distribution, power, lighting ers and _preventing tampering. Standard
: ic circui used in  construction features are the De-ion arc
o1 and electronic circuits. Th@y are usec agures n on arc
- 1 individual mountings, built-in applications, quenchers, quick-make an quick-brea
: separate enclosures, switchboards and  mechanisms, and th_erma!-magnenc trip
: panelboards. elements. Request Price List 29-060.
I
:FEATURES OF AB DE-ION CIRCUIT BREAKERS
I .
[ ] Quicklag 3 ¥ L
icklag-p| P-1%* E F G
: Q‘lljl;kl(:loglep 1,2 Pole | 1,2,3 Pole|2,3,4 Pole| 2,3,4 Pole | 2,3 Pole [2,3,4 Pole 2,3,4 Pole
: RATINGS
[ ]
15 40 70 70 125
] 10 *10 15 7 A 7
FTYPE ti U.L. Listed 50 50 100 100 100 225
100 AMP. : Ampere Ratings isted) 30 e 120 evrt
: A-C Voliage Ratings 120/240 120/240 ;41(()) 600 600 600 600 600
2§5TXZ\EP : % ];55 250 250 250 250 250
' i 125,250
B { D-C Voltage Rating
H 125,250
8 | Underwriters' Laboratories 5,000 5,000 10,000 10,000 10,000 10,000 10,000
: Interrupting Ratings—Amps. 10,000%
600 0 25,000
: Interrupting Ratings Arr.}ps. 5.000 5000 5.000 vAac13.000 15,000 15000 25,000
A.C.—Based on NEMA Test . . 0 00
: Procedures 10,000% 32%20,000 20,000 25,000 30,000 40,000
: SPECIAL FEATURES (Partial List)
: Inst. Magnetic Trip Only P2 P2 P o P
I | Non-Auvtomatic 2 P2 % o P P -
: Shunt Trip P o - o P P
N | Undervoltage Trip P P - I -
B | Auxiliary Switch P P P P P —
: Alarm Switch o P - P P
J TYPEP § |_Mechanical Interlock » ,, P — o —
225 AMP. 1 Reverse Current > -
: Moisture-Fungus Treatment » » P » » I » 1%
N | Complete Electrical
0 | Operation - o
: Enclosure Handle Mechanism 124 I P P 1 P
YPE : *Not U.L. Listed TSingle Pole 15 and 20 amp, ratings for 277 /480 V A-C circuits
L TYP **Thermal only
600 AMP. [
----------------EI---------.--------------------m---------m--- ---_----n-n-----u------—

TYPE OT

OIL TITE

CONTROL STATION
1 to 12 Unit Sizes
Available

OPEN
CONTACTOR

TYPE N
CONTROL RELAY

CIRCUIT BREAKERS

YOU CAN BE SURE...iz irs

P.O. BOX 868, PITTISBURGH 30, PA,

60
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PUSHBUTTONS ;¢ available in a complete line
of Standard, Heavy Duty, and Oil-Tite* units to
meet the requirements of manufacturers of elec-
tronics equipment. The pushbuttons and selector
switch units are rated for continuous current of
10 amperes—see Maximum Interrupting Capacity
tabular example at right, For complete informa-
tion as to types, sizes, interrupting capacities,
ete.; request free Descriptive Bulletin 15-000,

Maximum Interrupting Capacity —Amperes
OIL-TITE UNITS

VOLTAGE 2 AND 3% SELECTOR
A-C AND D-C POINT 4 POINT SWITCH
110-125 a-¢ 60 60 60
220-250 a-c 30 30 30
440-480 a-c 15 15 15
550-600 a-c 12 12 12
115-125 d-¢ 2.2 2.2 2.2
230-250 d-c 1.1 1.1 0.55
550-600 d-¢ 0.4 0.4 0.2

*Type HD unit only,

CONTACTORS of the famous Westinghouse Life-
Linecontactor® design are available in four
general classes: Reversing Mounted Life-Linecon-
tactors * Size 00 Multi-Pole Relay * Mounted
Life-Linecontactors* o Unmounted Contactors.

In addition, they may be modified with built-in

suit the user. NEMA enclosures run from Type
L IA, I, IV, V, VII, and IX for Class 11,
Groups E, F and G for hazardous locations such
as explosive dusts. Standard pole combinations
are available for 5 to 2,500 amperes, 600 volts
maximum, a-c or d-c. QOil-immersed contactors
Operate up to 5,000 volts at 200 amperes.

RELAYS builr for heavy-duty
trial electronjc equipment are
and d-c, Among the types avai
Overload Magnetic Overloa
Thermostatic o
Multi pole
*Trademark

service on indus-
offered in both a-c
lable are: Thermal
d * Time Limijc o
Auxiliaries o Mechanical o
Shunt Coi] » Vibrating,

June, 1953 —

In addition, complete control panels for special
applications can be built to order. Write for
Price Lists and Dimension Sheets 15-825 and

15-827 for expanded information on types, sizes
and ratings.
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A Drake Signal Light is as small in cost as in
size—yet it can often tip the scale as a sale-

closer for your appliance.

At a glance, the Signal Light shows Mr. and
Mrs. Prospect extra, positive buying reasons.
Its on-or-off warning means safety and power-
saving—helps lengthen appliance life by en-
couraging proper use. Or, by providing an area of
light for working or indicator reading, it makes ap-
pliance use easéer. It always adds the extra touch of
attractiveness —usefulness—convenience which per-

suasively says, “Buy me!”

You'll find expertly designed, well made DRAKE
Signal and Jewel Light Assemblies on leading makes
of appliances, as well as on electronic devices and
controls of all kinds. A wide variety of styles and
types are available for easy incorporation into your
products, to get that extra selling punch—and
at so low a cost! Send right now for Catalog
EM, telling us the type of appliance you have
in mind. Our experience often suggests pos-
sibilities which you may have overlooked.

Let DRAKE quote on your needs!

S

MANUFACTURING COMPANY
1711 WEST HUBBARD ST. « CHICAGO 22,

"SOCKET & JEWEL LIGHT ASSEMBLIES

| ELECTRONICS BUYERS’ GUIDE — June, 1953 — MID-MONTH
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" AC REGULATORS Input 95.130 VAC, 10, 50-60~, 190-260 VAC

in .25 models
Models available :

(numbers denote Output 115 VAC £5%; 230 VAC with “-25 models

VYA capacities)

1508
2505 7
5008 (-28) also P.F. range Down to 0.7

1000S  (-2S) also
20008 Load range 0 to full load

3000S  (-25) also Miscellaneous Fully protected against overload or over-
50008 (-28) also voltage. Models 150S, 2505, 500S, 1000S,
10000S (-2S) also 50008, 10000S, and 15000-2S are self-
15000-2S contained. Cabinets available for others.

Reg. accuracy +0.1% against line or load

Distortion 2% ~— 3% max.

MNOBATRONS * * Input 95— 130 VAC, 1, 50-60~. In heavy cur-
(DC Supplys—low vclitage) rent 23-volt series —115/208, 3P, 4-

. wire, wye.
Models available Wy

(numbers indicate
voltage & current)

Reg. accuracy #0.2% against line or load changes

E-6-5A Ripple 19 EMS max.

E-6-15A Locd range 1/10 to full load
E-6-40A

E-6-100A

E-12.5 Also Model .
E-12-15 SWR-5 with Recovery time 0.2 seconds — this value includes charging
. . time of filter circuit for most severe change
E;:go OZSEiCEIE;“r in load or input conditions.

.28 q

E-28-10 10 amo Miccellaneous Fully protected against overload and over-

E-28-30 o ;Jocit'crlngj‘iy for rack mounting — cabinets
E-28-70 12veC @ available.

E-28-150 5 amp Normal finish — groy wrinkle.

E-28-350 Meters standard in some models; available
E-125-10 in all.

E-200-5 Note

Qutput range Adjustable #10%; down to —25% at
lesser accuracy

"A” models output either 6 or 7 volts.

400~ EQUIPMENT: Similar to 60~ regulators except:

Accuracy =0.5%; distortion 5% max.;

LINE REGULATORS VA capacities 250, 500, 1200, 2500.

Same general specifications as 69~ MNobatrons.
NOBATRONS * * Models 6YDC @ 40 amp., 12VDC @ 10 amp.,
28VDC @ 10 amp.

B-NOBATRONS * * Input 105-125 VAC, 1®, 50 — 60~

(DC Supplys —
high voltage)

Load range 0 — full load

Ripple 10 mv {20 mv in 1000BB)

Aodel 55 5 3% 520BB** 55C2B*  1000B3*

VDC C-325  0-500 200500 0-500 200-1000

SOREmSEN & c0,

Ma 125 0300 0200 0-200 0-500

* meters furnished as standard equipment.
regulation accuracy #0.5%
bias supply 0-150 YDC @ 0-5Ma (except model
1000BB)

** no meters, no bias supply
regulation accuracy +1.0%

All have 6.3 VAC, 6-10 amperes, unregulated, C.T.
except Model 1000BB.




RANGERS

(Full-range-variable
DC Supplys)

Super-accurate

| AC Line Regulator

Model 1001

Input range

95 — 130 VAC, 1®, 50 —60~.

PRODUCTS

Reg. accuracy

-+-0.25% at any voltage setting.

Ripple 1% RMS max.

Output Model SR-100 SR-30 SR-2
vDC 3-135 3-30 100-300
Amps 1-10 3-30 1.10

Load range 0— 1000 VA

Input volt. range
Load P. F. ronge
Output voltage
Distartion

Time canstant
Reg. accuracy

95 — 130 VAC, 1P, 55— 65~

0.7 lagging to 0.95 leading

115 VAC, 1@ (adjustable from 110-120 volts)
3% mox.

0.1 seconds

-+0.01%

B

|
|

i

{
|
b

DC Power Source for
Spectrophotometers

Model E-6/2-5 Nobatron

MODELS

FCD250
FCD1000

(the above change 50-
60 cycles to 400 cycles;
capacities of 250,

and 1000 VA. Input
230VAC = 105, 14, or
208VAC = 10%, 14.)

FC1000

(the above changes 50-
60 cycles to 60 cycles
regulated; capacity 1000
‘IIOA) input 105-125VAC,

Input volt. range
Output
#1 for lamp
#2 for filament
#3 for bias
Filtering
#1
#28&3
Reg. accuracy

Time constant

_Lnput yoltage

95.130 VAC, 1d, 50-60 cycles

6VDC adjustable =10% at 5 amperes
6YDC at 100 Ma.
2VDC adjustable =10% at 100 Ma.

1% max.

0.05% max.

-+0.01% against line changes

0.1 seconds under most severe line changes

105-125 YAC. 14

" MASSACHUSETTS — BOSTON

50-60_cvcles

|_input frequency

Qutput yoltage

115 VAC, 14, adjustable between
110-120 YAC

Qutput freguency

60 and 400 ¢ycles =10%

Output voltage
requlation

*10%

Output frequency

+ 1< in standard model

requlation + 0.01% with auxiliary fre
Load range 0,1 to full load

Distortion 5% maximum ___

P, F. range Down te 0.5 lagaing

Time constant

0.5 seconds

Envelope
modulation

2 - maximu

COAST TO COAST

Authorized Sorensen representatives and
their field engineers are listed below.
Find the one located nearest you - don’t
hesitate to call on him for consultation
and advice.

ARIZONA — PHOENIX

Neely Enterprises

32 W. Jefferson St.; Phone Alpine 4-7311
CALIFORNIA — LOS ANGELES

Neely Enterprises

7422 Melrose Ave.; Phone Webster 3.9201
CALIFORNIA — SACRAMENTO

Neely Enterprises

1317-15th St.; Phone Gilbert 2-8901
CALIFORNIA — SAN DIEGO

Neely Enterprises

1029 Rosecrans St.; Phone Bayview 8106
CALIFORNIA — SAN FRANCISCO

Neely Enterprises

2830 Geary Bivd.; Phone Walnut 1-2361
COLORADO — DENVER

Ronald G. Bowen

852 Broadway
D.C. — WASHINGTON

Burlingame Associates — F. L. Horman

2017 S St., N.W.; Phone Decatur 8000
FLORIDA — FORT MEYERS

Arthur H. Lynch & Associates

P. O. Box 466; Phone 5-6762
GEORGIA — ATLANTA

Floyd Fausett & Son

777 Pinchurst Terr.; Phone Raymond 3104
ILLINOIS — CHICAGO

Loren F. Green & Associates

4949 W. Diversey Ave.; Ph. National 2-2370
KENTUCKY

H. A. Watson, Jr.

817 Citizens Bidg.; Cleveland, Ohio

Burlingame Associates — P. G. Yewell

270 Commonwealth Ave.; Ph. Kenmore 6-8100
MICHIGAN — DETROIT

S. Sterling Compan(

15310 W. McNichols Rd.; Ph. Broadway 3-2500
MISSOURL — SAINT LOUIS

Harris Hanson Co.

5506 S. Kings Highway
NEW MEXICO — ALBUQUERQUE

Neely Enterprises

107 Washington St., 5. E.; Phone 5-5586
NEW YORK — SYRACUSE

Burlingame Associates — J. D. Ryerson

712 State Tower Bldg.; Phone 2-0194
NEW YORK — NEW YORK

Burlingame Associates

103 Lafayette St.; Phone Digby 9-1240
NORTH CAROLINA — CHARLOTTE

James L. Highsmith

P. O..Box 1011; Phone 5-6436
OREGON — PORTLAND

The James L. Kearns Co.

P. O. Box 5108; Phone East 4331

DUAL OUTPUT (Model 3508) TUBELESS—GERMANIUM (Model 300G) PENNSYLVANIA — PHILADELPHIA
! Burlingame Associates — lvan Robinson
T 105 - 125 VAC, 50 - 60 ~ , 1. Input 0-125 VAC, 18, 50-60~ 7060 Garret Rd. (ngev Darbyl;
3 Phone Ffanders 2-1597
PUT 1. 175-350 VDC @ 0-60 Ma simul- §_Quiput 0-300 YDPC PENNSYLVANIA — PITTSBURGH
] taneously from two independentl = H. E. Ransford & Co.
adjustable outlets. Y ;‘f - =08 piuis P Grant Bldg.; Phone Grant 1-1880
2 175350 VDC @ 0-120 Ma from ipple 2, at 300 vy, to 5% at 100 v. ]EEN‘ES?‘EE _h KNOXVILLE
. - - 0 . . . g
Regulation | No line regulation. & 1.0% with output G liaidal
one outlet. vol:‘age setting between IOOOGand 300 VDC IE;AOS. B°"H?oqazsflg":"e 8-4312
o 1 with a load change from .06 amperes to =
3. 0-175 VDC @ 0-60 Ma from one 0.6 amperes. Useful performance available Earl W. Lipscomb & Assoclates
outlet. at lower output voltages (typical data 2420-B Rice Blvd.; Phone Linden 9303
4. 63 VAC @ 5 amps., C.T., un- available upon._request). TEXASW_ DALLAS
regulated. AC output | 0-125 VAC @ 115 volts input. 5 ampere Earl W, Lipscomb & Associates
capacity. Not available simultaneously 5103 W. Lovers Lane; Phone Eimhurst 5345
PUT REG. *1.09% max. or 1.5 volts (which- with DC output. CANADA — TORONTO, ONT.
is greater). Charles W. Painton
SLE 10 my . : "1926 Gerrard St., East; Phone Oxford 7435
3 13 x 714’ x 8 Mechanical—no meters. Size 12°''x 8" x 8", “

¥ SORENSEN

SORENSEN AND COMPANY @ 375 FAIRFIELD AVE., STAMFORD CONN.




FLEXIBLE TUBING: Extruded Plastic and Varnished 1?

THE IRVINGTON LINE of insulating tubing includes extruded thermo-
plastic and varnished types, for all conductor sizes commonly used in elec-
tronic wiring. All are characterized by high dielectric and tensile strength, ex-
cellent flexibility, smooth surfaces and resistance to acids, alkalies and fumes.
i
1
Recommended Dielectric Strength* Tensile S.trengih Remarks
Types (vpm) (psi)
Polyethylene 1350 1600 ngtl; \l:zs:)snt:nce
1000 3000 —70°F to 167°F
ol Flox 650 1000 Flexible ot ~80°F ]
) ransparent: —§58°F |
Transflex 1000 3000 to 167°F |
|
Temflex 105 1200 3000 Cont. Oper. at 105°C
IRV-O-LITE XTE-30 1000 3000 Rubber-like, flexiblo
IRV-0-VOLT: Tubing—cotton, rayon and §
glass, varnished inside and out; Sleeving
Varnished —cotton, rayor and glass, saturated.

|

IRVINGTON: Lacquer-coated cotton, rayon }
and glass tabing. Special types. r
*Dey tost, 0207 wall

IRVINGT INSULATING TAPES and YARD GOODS

Available in a wide range of formulations to meet such electronic require-
ments as: high dielectric strength; resistance to moisture and heat; flexibility *
at high and low temperatures, Table lists the more commonly used types;
consult our engineering department for special requirements.

Crn e Recommended Dielectric § h?* Tensile Strength
Application: Thicknesses electric Strengt e,y treng
. Types (vpm) Ibs/1” width
Polyethylene .004-.020 ;
: Vvaryilslhsd silk .83§..088 1700-1100 13
arnished rayon o - -
COMPACT EQUIPMENT Varnished nyfon 003008 1200.1000 2530
7 ; Varnished cambric -003-.005 - 1200 32 :
Varnished paper 00075-.015 2500-500 4
- 3 §
Varnished Fiberglas +003-.030 1200-600 70-550 A
HIGH TEMPERATURES Silicone Varnished ] " 200..
T : Fiberglas -003-.025 1500-250 100-525
Fibron .008-.020 1000-750 4047
Varnished cambrie ‘E
GENERAL-PURPOSE (straight cut) 005-015 1100-1200 38-50 |
Varnished cambric 1
(bias cat) +005-,015 1100-1300 4047
¢ g . ﬁ‘
1vi-Bind (press
SPECIAL APPLICATIONS sensitive & l.““‘;' 005-.012 1050 3844 J

LOOK TO IRVINGTON FOR
INSULATION LEADERSHiR
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HARVEL and IRVINGTON Insulating Varnishes

w of the many types developed by
offer good-to-excellent

f them also resist the effects of oil,
his table are based on aver-
the case of baking
e of air drying types.

Irvington for a wide range of

resistance to moisture and heat, and most o

acids and alkalies. Dielectric strength ratings in t
film of varnish on paper in

1

age short-time tests for a

| varnishes; on U.S. Navy Specifications in the cas

Method -of Drying >

INTERNAL BAKING

REGULAR BAKING

AIR DRYING

HARVEL OIL STOP

0Oil Stop is used as a filling
compound for enclosed coils
in X-ray machines and other
types of electronic equipment.
It will not soften under heat
in service, and is extremely
resistant to the effects of acids,
alkalies, water, oils and petro-
- leum products.

Write for literature on the entir

VARNISH & INSULATOR CO.

29 Argyle

ELECTRONICS BUYERS’ GUIDE — June, 1953 —

The varnishes listed below represent a fe
uses. All these varnishes

Varnish Type

Harvel 512-C
Harvel 612-C
Harvel 912-C
Irvington 100
Irvington 200
Irvington 500

Harvel 202
Harvel 602
Irvington 1
Irvington 5
Irvington 121
Irvington 517

Harvel 1301
Irvington 9

Other Insulation Produets

WIRE MARKERS

[rvington Wire Markers are
made in plastic for quick,
positive wiring identification
that speeds up original as-
sembly and simplifies main-
tenance and repair work.
Sizes and markings to speci-

fication.

Dielectric Strength (vpm)

2100
2300
2200
2250
2100
2100

2100
2100
2150
2300
2400
2000

1650
2000

PUNCHINGS

Insulating gaskets, washers
and other parts can be
punched to order from most
of the materials in the exten-
give Irvington insulation line.
Dies are on hand for many
standard sizes and shapes —
special designs can be tooled
to specification.

e line of Irvington Insulation

Yerrace, Irvington 11, New Jersey

MID-MONTH
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E Coaxial Line Instruments
TERMALINE Direct-Reading RF Wattmeters 30 me-2500 me: 50 ohms; Vaw.-5kw.

Model 67
. ——— (Standard callbration is 30-500 me. If 30-1000 mo oalibrat
STAN DARD MODELS is desired it must be specified) |
Viodel Freq. Max. R Scal Input C 13 Speclal Features
Range Power 3
611 30-500 mec 60 W 2 0-15 Female N, Takes| Same as AN-ME-11/U |
or 0-60 UG-21/U plug Portable |
30-1000mc
612 | 30-500 mec 80 W 2 0-20 Female N. Takes| Portable i
or 0-80 UG-21/U plug i
30-1000me ' ‘ _
612 b i & 67 30-500 me¢ | 500 W 3 &igo ::oplaalll(ar. uAélaptoJ :Vleterl is :hoek n'l‘ollnltn
The TERMALINE wattmeter is a direct-reading, absorption 30-1080me o 'p?ug‘su;plled-w “'?pa:a“'.'“".!;'ﬁ to::l'n(,!}
type instrument for simple, fast and accurate power measure- sopa
ment of transmitters operating between 30 mc and 2500 mc.
With the TERMALINE cooxial load resistor dissipating all 67C | 30-500 me | 2500 W 3 0-100 Coplanar. Fittings| Tap water cooling Is re-|
power applied, a crystal voltmeter circuit built into the input 30-1000me é!ﬁ:;; t§°53o :ﬂdﬂ::mro.:’;'lgm quired above 500 watts
connector of the wottmeter feeds a dc mete; which is cali- lines available
brated directly in RF watts. Accuracy of 5% of full scale 824 |30°220 me | 5000 W |1 |0-5000W | Coplamar. 10 ft of| Waiss cooling
or better is assured. Model 611 is the commercial version of (Water RG-19/U cable with
the Army-Navy ME-11/U RF wattmeter, widely used by all cooled) 15/8° fitting s
government services. ~Most transmitter manufacturers use supplied
the TERMALINE wattmeter for production and field test work
and recommend it to maintain performunceb.l 7
;g?;‘"ﬁ:n ::nge.. :1{/2 ::atz‘sgg ?Ocdo g;S:tetsTu e) Engineering models available for use between 500-2500 me. Special scale Model 6) for In1
impedance ....... 50 ohms powers such as 0-1, 0-5 watts also available.
Accurdcy ........ 5% of full scale. VSWR less than 1.1
TERMALINE-Coaxial Terminations 0-11,000 mc 30 ohms  5w.-2500w;
The Termaline coaxial load resistor is de- ( tc 1
signed to have a constant 50 ohm im- Model Max. Power | Best Freq. Range VSWR Input Connector i
pedancedover a wide frequency rangeI; lt(s’ 80-F 5w 0-11 KMC 1.15 Type N Female
unique design puts reactance to work an =
produces an almost purely resistive load, 80-m 5w 0-11 KMmC 1.15 Type N Male
with little or no sensitivity to frequency 80A , 20 w 0-500 MC 11 Type N Female
change. The active power dissipating por- : 3
:ifn is the outer su':fa'::ef of a chylindrical 81 [ 50 w 0-4 KMC 1.2 Type N Female
ilm-type resistor, which forms t e center
conductor of a special self-terminated co- 818 ‘ 80 W 0-4 KMC 1.2 Type N Fomale
axial structure. Constant Impedance properties depend upon shape 82 ‘ 500 W* 0-3 KMC 1.2 Coplanar. Adaptor to
of coaxial assembly and distribution of resistance along length of { 1 UG-21/VU suppiled
outer surface of resistor. -
82A ' 500 W ’ 0-3 KMC i.2 Coplanar. Adaptor to
Major use is as a dummy load for hig}] frequencg transmitters. UG-21/U supplied
Being non-radiating, adjustment of transmitters can be made with- 82C 2500 We* 0-3 KMC 1.2 Coplanar. Fitting and cable
out violation of FCC rules. Thousands are now being used in mili- ' assemblios for all flex and |
tary equipment. It is incorporated as standby in many commercigl rigid lines avallabie .
transmitters and as a test load. -
* At max rating fan necessary ** Water cooled
. o
COAXWITCH~Coaxial Selectar Switch
’ MODEL 74 MODEL 718 MODEL 72-2 H
“m's[uco:é“’flg»'{snw” 5IHG[LIE CTOAXIAL CIRCUIT WO COAXIAL cmcun'x o gwl:xsl’:l Zl??:'l"l
(BELECTOR 0R Tap swiTcCH) (S!L[CT%HR o§°§11’§3§m) “('gPDPlg.s T\g?f REYE»;;){:(G‘E:HCI !
3 5
3 3
3
Vo203 8 4 5 § t 2 3 égés 6 7 8
This is @ 50 ohm switch ; Cut_—olwoy View Ag;‘del 74 © BoTTED Lints' haieute Tovnfion & | So,Lacs Tuoicare posivien 3
,Ms 15 0 50 ohm switch for use in coaxial circuits, aracteristic impedance Type N f i =
Is maintained through all switch details and low standing wave ratios result. 4 smale [connectors are standard on all models to receive UG 21/

h b ] series plugs. Adaptors may be used to enable switch to be used with othe
In V.S.W.R., switch is comparable and as good as the onnectors d cabl "
with sy Syitch [<] c and cable cable and connectors. 1;!

LOW PASS RF FILTERS Suppression of low order har. low thru pass band. Rugged construction thruout assures

LK u reliability. All are of i
monics in VHF and UHF transmitters may be handied thru vith equal results. Af&no(?unt‘iso:\m?ned::scse g:;]du{e {ever:;'b!e
use of these filters. Insertion loss and VSWR are very V4 db and in stop band 40 db or better is reulizesd ess than
MODEL | PASS BAND STOP BAND | MAX. POWER| vswr ’ CONNECTORS
844 0-400 MC 500—-20001Mc 150 W 1.35 One male and one female N
$13-1200 0-1200 MC _ 1900-4000 M¢ 100 W 2to} Two female N tor uge with Models 611 and 612
819-7 © 0~1200 MC 1800-4000 MC 3.5 Kw ‘ 2to1 Coplanar. For use;with Models 67 and 67¢C

Model 844

NIC CORPORATION |

* TERMALINE COAXIAL LINE INSTRUMENTS o

1800 East 38th Street  Clevel d1 :
NEELY ENTERPRISES _ s, .. and 14, Ohio  Express 1-3535

ento — Hollywood —.

S i =
EARLI LIPSCOMB ASSOCIATES—DuIl::-:::cs'::: YR
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June, 1953 MID-MONTH — ELECTRONICS BUYERS’ GUIDE




WHATEVER YOUR NEEDS in precision poten-
tiometers, you know they will be met at
Helipot. For the widest selection of types...
for the greatest choice of models ... for the
largest number of in-stock items...for the
assurance of a precision potentiometer to.
meet your exact specifications...come 10
Helipot ... first in precision potentiometers !

Where highest accuracy
and greatest resolution is required ... espe-
cially where space is limited...a multi-turn
potentiometer may be the answer. Helipot,
originator of the helical potentiometer, makes
multi-turn models in a variety of sizes and
designs...one for every purpose. Standard
Sl models are described in the following pages
‘‘‘‘‘ 1 ; : i . »  and as with every Helipot product, they

: S : : may be modified to meet your specifications.

. ; Where continuous rota-
tion is needed, there is a single-turn Helipot
to meet your requirements. In this type, too.
Helipot offers a variety of sizes and designs
... one styled specifically for each use. See the
following pages for characteristics of the sev-
eral standard models . . . and bear in mind that
our large and expert engineering staff is
always happy to work with you, whether your
particular use requires an adaptation of a
standard Helipot...or an entirely new model.

) There is an increasing
number of important applications for poten-
tiometers which have non-linear (functional)
characteristics. As with every Helipot prod-
uct, we offer a variety of mounting arrange-
ments...and an almost unlimited number of
non-linear functions may be reproduced. 1f
your use requires a special empirical function
" orif it will be met by one of the more com-
mon trigonometric functions... Helipot engi-
neers can design the potentiometer best suited
to your needs.

Helipot engineers have designed sev-
eral models of multiple-turns-indicating Duo-
dials ... for use not only with Helipots, but
with any multi-turn device. Duodials add dis-
tinction to the finest instrument panels...even
more important, they provide the high degree
of setting accuracy needed to complement the
adjustment accuracy of the Helipot.

The various busic types of Helipots and Duo-
dials are described in detail in the following
pages ... note particularly the wide range of
standard models which are carried in stock.

4

PASADENA, CALIFORNIA
Plants at South Pasadena, Calif., and Mountainside, N.J.
Representatives in Principal Cities

{See map and listing on following pages)
e




SINGLE-TURN HELIPOTS

MULTI-TURN HELIPOTS

MODEL A SERIES

cially manufactured helical po-
tentiometer...and still the one
most widely used. A ten-turn
unit of convenient size and com-
pact design, offering resolution
of twelve to fourteen times that
of a single-turn unit of the same
diameter. Threaded bushing
mount.

MODEL AN SERIES

Dimensionally similar to the
Model A Series, but manufac-
tured to such close tolerances
that they have about a two-to-
one advantage in linearity tol-
erance. Especially well suited to
servo mechanism use...regu-
larly furnished with ball bearing
servo mount.

SRR TMESE DS ARE
2:‘& CONCENTRIC TO SHAFT

F— 18— § WITHIN 001 TI R
THREAD B-32NC-21,
0624 DS S d
oez~] SPACED MOUNTING NOLE

MODEL € SERIES

Generally similar to the Model A
Series, but with only three heli-
cal turns of resistance wire.
Especially suited to those appli-
cations requiring great accuracy,
but where space behind the
panel is limited.

MODEL D SERIES

A larger diameter, 25-turn unit,
affording extremely high reso-
lution and accuracy. Usually
furnished with threaded bushing
mount, but can be made with
servg mount.

29 oa )

LXATING HOLE »

Design detdils

Successor to the first commer-

MODEL AJ SERIES

A miniature ten-turn unit...no
larger than a copper penny...
yet with a coil length of eighteen
inches! Model AJ: threaded bush-
ing mount. Model AJS: sleeve
bearing servo mount. Model
AISP: ball bearing servo mount.

THREAD § —32NEF-2
- 0000

I 1250014 |
i A 8 .
T DR Y
£ PRPNERE D vy B D‘A
S - b o 2 I—Tzaulom l
65 "o WL SaME
o TOOTH L
3 14— et R

23

MODEL B SERIES

A larger diameter, 15-turn unit,
offering the highest resolution
and greatest adjustment accu-
racy available in a standard,
mass-produced potentiometer.
Model B: threaded bushing
mount. Model BS: sieeve bearing
servo mount. Model BSP: ball
bearing servo mount.

MODEL CN SERIES

Dimensionally similar to the
Model C Series, but manufac-
tured to such close tolerances
that they have about a two-to-
one advantage in linearity toler-
- ance. Especially well suited to
servo mechanism use ... regu-
larly furnished with ball bearing
servo mount,
18— [ﬁfgﬁ ‘:‘?’5,‘}:@‘:‘?}“”
|
|
i

THREAD B-32 NC-;
osz-{r Deer3 cakny 2 8

SPACED MOUNTING MOLE:

MODEL E SERIES

Generally similar to the Model D
Ser_les, but with 40 turns of
resistance wire, affording even
higher resolution and adjustment
accuracy. Usually furnished with
threaded bushing mount, but can
be made with servo mount.

MODEL L SERIES

A continuous-rotation Helipo
three inches in diameter, offar.
ing high resolution, great versa
tility, and rugged constructig,
Model L: threaded bushigg
mount. Model LS: sleeve bearlfg
servo mount. Model LSP: hglf
bearing servo mount.

1 049 MAX,

093
082

MODEL Y SERIES

A continuous-rotation Helipgf
only an inch and three-quar{gss
in diameter, yet offering high
resolution and great versatility
Model Y: threaded bushing
mount. Model YS: sleeve bearil
servo mount. Model YSP: bsﬂ
bearing servo mount.

MODEL Y SERIES HELIPOTS A&g
AVAILABLE IN BOTH LINEAR AN
NON-LINEAR VERSIONS.

SA
A

MODEL J SERIES

A continuous-rotation Helipot..
two inches in diameter...th8
first mass-produced precisigi
potentiometer with ball bearifig:
servo mounting as a standart
feature. ;

Ng-2.7 DEEP
ACED TNG HOLES

MODEL G SERIES

A continuous-rotation Helipat
originally developed for aircraft
servo mechanisms. A smali,
extra-rugged unit designed 10
“take It even under adversg
conditions. Threaded bushing
mount.

F’ /—\-u NEF THREADS

8%

_‘_ 2800 OiA.

subject to change without notice. Certified drawings available upon request.



LIPOT SERIES . A Al AN B C CN D E G J L Y
;Hber of turns 10 10 10 15 3 3 \25 40 1 1 1 1
ineter, inches (approx.) 2 75 2 3.312 2 2 3.312 3-5/16  1.312 2 3 1.75
tgth of coil, inches (approx.) 46.5 18 46.5 140 14 14 234 374 3.1 5 8.3 4.6
ght, oz. (not ganged) 4 1 4 14 2 2.5 18 27 1.5 4 8 3.25
/. resistance range, ohms 10 to 100 to 100 to 50 to 5 to 30 to 100 to 200 to 5 to 50 to 10 to 5 to
gdx. tolerance +5%; see note A) 300,000 50,000 250,000 500,000 50,000 75,000 750,000 1,000,000 25,000 50,000 100,000 75,000
ter rating, watts 5 2 5 10 3 3 13 17 2 4 5 3
§ 5
)
njx. voltage (C) 1000 900 1000 1000 1000 1000 1000 1000 400 400 400 400
- . +40 412° +1° +4° +4° C 4 40
ftrical rotation 3600° —0° 3600°—0° 3600° —0° 5400°—0° 1080° —1° 1080° —0° 9000° —0° 14,400°—0° 352°+2° 356°+1° 358°+1° 354°41°
rity tolerance, std. (A} +0.5% +0.5% +0.5% +0.5% +0.5% +0.5% +0.5% +0.5% +0.5% +0.5% +0.5% +0.5%
+0.5% +0.1% +0.025% =£0.025% 401%  +£0.05% =0.025% =+002% =£0.25% £0.15% +01% £0.25%
rity tol., best practical : IKn & S5Kkn& 5Kan & 25Kn & SKn & 30Ka & IKn & 1Kn & 5Ka 8 10Ka & 5Kn & 5Kan &
i* above above above above above above above above above above above above
L oo O ™ 2.0 1.00 1.5 2.75 175 1.5 3.5 3.5 075 1.25 1.65 1.5
'(';,i,":;‘i‘,'i’;ng“‘“" g0t 1.5 90 1.0 2.00 1.25 1.0 2.5 2.5 0.5 0.5 1.20 0.8
|
iment of inertia, rotating parts,
gm. em.2 (per section) 18 0.3 22 200 7.0 7.5 270 400 2.8 14.0 ; 54 2.5
t
§,x. no. ganged sections (B} 3 no ganging 2 3 -3 2 no gonging no ganging no ganging 8 8 V4
. distance between taps (B) 20° 45 20° 150 20° 20° 15° 15° 26° 15° 10° 18°

!

(A} Closer tolerances may be obtained on special order,
' (B} Sections can be ganged and tap connections added, only during manufacture.
! (C) Maximum voltage to be applied regardless of resistance valve,

MODELS CARRIED IN STOCK

o
S sTANCE AR * FEMPLRATURE SRR 06 SESISTANGE il TE’M’LIRRAETURE CAIAICS ne;l‘::&lws TN TEMPERATURE -
(OHMS) . . COEFFICIENT (OHMS) COEFFICIENT (OHMS) COEFFICIENT
MODEL A LEL LSS MODEL LS
25-AZ 25 2,630 0008 10-CZ Ut UgerAd LooCs 100-15Z 100 725 0008
50-AZ 50 2,871 0008 EIeH e S 1,390 .0008 500-LSZ 500 1210 .00002
100-AZ 100 3,476  .0008 [ et 1,000 .00002 1,000-LSZ 1,000 1,370 .00011
200-AZ 200 4,479 0008 RUCSCE o8 1,850 00002 5,000-L5Z 5,000 2,000 .00011
500-AZ 500 3,550  .00002 EO00AC2 gelets SO 10,000-LSZ 10,000 2,583 .00011
1,000-AZ 1,000 5020  .00002 5,000-CZ Bl AR Gl 20,000-LSZ 20,000 2,563 .00011
2,000-AZ 2,000 6,059  .00002 10,000-CZ LCH 3,260 00011 50,000.L5Z 50,000 2,680  .00002
5,000-AZ 5,000 6855  .00011 20,000-CZ 2OCC0 £l L 100,000-LSZ 100,000 4386  .00002
R ey WEn 30,000-CZ 30,000 4410 00011
20,000-AZ 20,000 9,630 00011 50,000-CZ 50,000 4,230 00011 MODEL Y$
30,000-AZ 30,000 10,834  .00011 MODEL G ] ;ZZ':Zi 1 ;ZZ ZZZ 'ZZZ?T
E SOfOOO-AZ 50,000 12,894 00011 10.07 1o 304 0008 51000-YSZ 5‘000 300 '000”
£100,000-AZ 100,000 14,670 00011 Soae ’ ’ '
1200,000-AZ 200,000 15,920 .00011 100-GZ 100 SR s 10,000-YSz 10,000 UGO8 U
| 300,000-AZ 300,000 16125 00002 500-6Z 500 430 00011 20,000-YSZ 20,000 1,540 .00002
) 1,000-GZ 1,000 670 0001 30,000-YSZ 30,000 1,620 00002
MODEL A) 5,000-GZ 5,000 730 0001 50,000-YSZ 50,000 2,175 .00002
L00ALZ 100 2600 0008 10,000-GZ 10,000 1110 00011
ooz 500 2130 00002 20,000-GZ 20,000 1333 .00011
1,000-AJZ 1,000 2,900 00002 MODEL )
5,000-AJZ 5,000 3,600 00011 100-JZ 100 570 00002

10,000-AJZ 10,000 3,650 00011 1,000-JZ 1,000 855 00011
20,000-AJZ 20,000 4,730 00011 5,000-J2 5,000 1,300 00011
J 30,000-A)Z 30,000 5,000 .00002 10,000-J2 10,000 1,610 00011
¢ 50,000-AJZ 50,000 6,000 .00002 20,000-)Z 20,000 1,580 00011
30,000-JZ 30,000 1,990 00011
MODEL B
50,000-JZ 50,000 1,750 00002
1,000-BZ 1,000 9,680 .00002
5,000-BZ 5,000 20,400 .00002
10,000-8Z 10,000 16,740 .00011
25,000-8Z 25,000 21,150 00011 ; ; ; : |
S 50,000 24,050 o Desngn. ‘getolls' 5|‘Jb|ed fo' change without notice.
T o . 00011 Certified drawings available upon request.
’ e




DC Chopper Amplifier handles microvolt
signal sources at frequencies of 0 to 200 cps.

Drives nearly all recorders, delivers 25ma, devel-
ops 80 volts. Features include mechanical chopper
operating at 5000 cps, max gain of 800,009, 0.1
megohm input impedance, 25 microvolts input
noise (peak to peak), less than 50 microvolts per
hour drift, two calibration signals, input bias for
supressed zero, terminals for attenuating output
and equalizing recorders. 115 volt, 60 cps power.

et S — 0"
O SAERR AR
A at

Vacuum Tube Electrometer is an unusu-
ally versatile self-contained dc voltmeter. With ac-

cessories will measure dc potentials from 0.2 to
20,000 volts, currents from 10-5 to 1014 ampere,
resistances to 1016 ohms. Also an extremely sensi-
tive static detector. Accuracy within 2 % full scale,
grid current within 5x10-13 ampere on all ranges,
input impedance over 1014 ohms.

Phantom Repeater is an instrument ampli-
fier which greatly reduces measuring errors caused
by circuit loading. Input impedance is over 200
megohms shunted by 6 mmf. Gains of 1.0, 10,
and 100 accurate within 2 9, frequency response
5 to over 150,000 cps, output impedance less than
350 ohms, noise equivalent to less than 70 micro-
volts at the input.

Electronic Wattmeter measures 0.3 to 300
watts on six ranges. Currents.1 to 1 ampere, with
external current-coil shunts available for currents
up to 30 amperes. Amplifier to potential coil pro-
vides 500,000 ohm input impedance to potential
circuit, 0.5 ohm in current circuit; response 20 to
3000 cps; accuracy within 29% full scale on all
: o ranges, all frequencies.

&

Meter Matcher is a power frequency ampli-
fier. Eliminates meter current errors when using
a voltmeter or wattmeter. Gives 150-volt voltmeter
or wattmeter effective full-scale ranges of 15 to
600 volts. Input impedance 100,000 ohms to 4.0
megohms on five input voltage ranges, max sig-
nal 150 volts rms into resistive meter loads of
over 2000 ohms; response 5 to 20,000 cps. Adds
less than 0.15 % error to measurements.

Write for descriptive literature, or phone our nearest representative . . .

ALBUQUERQUE, 31998 HOUSTON, KEystone 1021

BOSTON, GArisson 7-2650 MINNEAPOLIS, Geneva 4078 3
BRIDGEPORT, 3-2772 MONTREAL, CAN., ATlantic 9441
CLEVELAND, PRospect 1-6171 NEW YORK, REctor 2-0091

DALLAS, DIxon 9918 PHILADELPHIA, Chestnut Hill 8.0892
DAYTON, ORegon 4441 ST. LOUIS, SWeetbriar 5584

FORT MEYERS, 5-6762 SAN FRANCISCO, KLondike 2-2311
HIGH POINT, 3672 TORONTO, CAN., Mayfair 0401
HOLLYWOOD, HOllywood 9-6305 TULSA, 30657

N WASHINGTON, Overlook 6100

KEITHLEY

3868 Carnegie Ave.
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ELECTRICAL TOWER SERVICE, INC.

P. 0. Box 1205. « Peoria, lll.  Ph. 3-9846

.

$2

et 325

3

> B s,

~

SR
o -\\xx;N\\\\

There’s No Finer
Service—Anywhere! %

For broadcasting, television, micro-
wdve or communication tower and

antenna installations, entrust the [
job to a firm with a proven record! S
* EXPERIENCE—has erected hun- | -

dreds of AM, FM, TV, micro- 3

wave and communication towers,
from coast-to-coast.

> EQUIPMENT — adequate for
every job, manned by skilled
workmen under proper engineer
supervision,

% DEPENDABILITY—from planning

to final completion.
Get the full facts in a
moment!
WRITE, WIRE or PHONE!

FREE Descriptive Folder T

on Request K L

Write Dept. E 3

B W 1 s,

S S ety
¢
FESNG

TP g
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| | i High Voltage
| Power Diodes

Much Smaller—Same Ratings

v
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New small version New small version New small version

of 371-B of 8020 of 1616

IHlustrations show relative sizes

, AIRBORNE radar and other electronic trical replacements for JAN preferred
equipment can be made much smaller list types 371-B, 8020 and 1616, in ap-
and lighter by use of these modern, plications where space and weight con-
smaller tubes. UNITED has designed servation is important.
types 577, 578 and X-22 as exact elec- Write for full specifications.

UNITED
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CAPACITORS

A

UNITED '/ ELECTRONICS

LOW LOSS,
COPPER ELEMENT

CONSTRUCTI

Outstanding features of UNITED vacuum capacitors are the employment of large elements and large
periphery glass to copper seals, as illustrated. This construction results in a low temperature co-efficient,
low R.F. losses and low inherent inductance. End terminals are gold plated to prevent corrosion.

Type designations of UNITED vacuum capacitors symbolize their capacitance ratings and their maximum |
current and voltage ratings— thus CAP 50/60/35 means: )

C A 4 ;
Capa:i.'cn:o Amp_eres Potential
(50 vuf) (60} (35 KVY)
The numerals are significant as shown in direct relation to the prefix letters.
1

When the older types of vacuum condensers were designed, the sole conception of advantage was to
attain a voltage breakdown characteristic higher than could be accomplished with condensers of the i
same physical size with air or other substance as dielectric.

The limitations of the old types of vacuum capacitors resulted principally from high R.F. losses and a :
high temperature co-efficient. This caused considerable capacitance drift, and the added heat losses £
in the glass envelope led to external voltage breakdown or internal breakdown due to the liberation ‘
of gas. Actual seal puncture in these early type vacuum capacitors was also a frequent cause of :

failure. Extraneous inductance was caused by the use of conventional ferrous metal rod seals and !
copper strand leads soldered to the terminal caps, in the old type of construction, The higher the 3
frequency and R.F. power, the more these limitations were accentuated. 2

All metal parts of UNITED vacuum capacitors are oxygen free, high conductivity copper.

For complete information on UNITED vacuum capacitors, transmitting and special purpose electron tubes i
write for Catalog 2-GPW.
e — R——— - e e A R L e X g‘l‘«\” . ‘
i i
Type Capacitance Maximum Peak OeralfjDinaniions Drawing !
vuf Current R. F. Yoltage Length Width Opposite Page i
CAP-6/30/20 6 30 amps. 20 KY C311/16" 3 A ]
CAP-12/30/20 12 30 amps. 20 KV 3-11/16" e A %
CAP-25/60/20 25 60 omps. 20KV | 3n/ie” 3" A E
CAP-50/60/20 50 60 amps. . 20 KV 3.11/16° 3" A 4
CAP-50/60/25 50 60 omps. 25 KV _4-1/2" 2-5/8% 8. |
CAP-6/30/35 L] 30 amps. 35 KV 6-19/32" 2-13/16" C ‘
CAP-12/30/35 12 30 amps. 35 KV 6-19/32" 2.13/16* Ch
CAP-25/60/35 25 60 amps. 35 KV 6-19/32" 2.13/16" C i
CAP-50/60/35 50 60 amps, ~ 35KV 6-19/32" 2-13/16" C ‘
CAP-75/60/35 75 60 amps. 35 KV 6:19/32” 2-13/16" [ '
CAP-100/60/35 100 60 amps. 35 KV 619732~ 2-13/16" ~cC
CAP-150/60/35 150 60 amps. 35 KV 6-19/32¢ 2-13/16" C !
CAP-200/60/35 200 60 amps. " 35 KY 6-19/32% 31/16" D
CAP-250/60/35 250 60 amps. 35 KY 6-19/32 3-1/16" D {
CAP-450/60/20 450 60 amps. 20 KV 8-15/32" 3 E ;
CAP-500/60/20 500 60 amps. 20 KV 9.7/32" 3 F ;

CAPACITY TOLERANCES f
All capacitors identified by Drawing A have a capacity tolerance 1 mmtd, except CAP-6/30/20 which is +0.5 mmfd.
All other capacitors listed have capacity tolerance +2% of rated values. e

Above fable lists standard sizes. § i 1
Shovrn dund Ihqulri:s nda l“s" :: pecial sizes can be furnished within capacity and veltage ranges

| UNITED ELECTRONICS, 42 Spring Street, Newark 2, N. J.

Since 1934

R B O e g e -V

June, 1953 — MID-MONTH — ELECTRONICS BUYERS' GUID

e



VACUUM

e

LOW LOSS, COPPER ELE

THE MICA, OIL, AIR AND PRESSURE TYPES

The present and potential advantages of vacuum capacitors, compared with air, mica, oil and pressure types will be
quickly appreciated by a study of the following tabulation. The comparison is based on a unit or combination for
each class condenser of 1000 uuf, 30,000 volts rating. Sizes, values, weights and costs shown are approximate.

MENT CONSTRUCTION

Vacuum Air Mica 0l Press. Cond.
1 10 condensers i .
b 8" x in parallel 3 ;gr;;*;,'; s 12 diom. |
. 41, 144" x 93" 47 x 4" x 6" 2" X " lon
E Size o x 442‘/:" eﬁ‘. x 5Y." ea. ® 4
Total Weight 5 lbs. 250 Ibs. 10 Ibs. 120 Ibs. 100 1bs.
Current 100 amps. 70 amps. 5 Mc. 20 amps. 100 amps. at 60 amps.
30 Mec. 140 amps. 10 Mc.' at 3000 KC 540 KC
» Cost $100 $200 $100 $450 $300
d ¢
t
I Completely enclosed, Needs frequent Needs no mainte- Relatively high loss In cose af arce
needs no cleaning; cleaning and offected nance but is ruined but is dependable over may have ta
Comparative self-healing; im- by changes in air by puncture af in- and self-healing on, be taken apart ta
i Characteristics mune to changes in pressure and hu- sulation, arc-over. clean plates. Re-
il atmaspheric  candi- midity, quires connection
3 tions; mi!\imum ca- to nitrogen tank
pacity drift. and intermittent
check on the pres-

sure,

T A T R

N L i et
- -

'VACUUM

DIMENSIONS

CAPACITORS

rraser e

Since
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CUSTOM OR STANDARD

an

specifications, Forms of quality paper base phenolic or grade L-5 silicone im-
pregnated ceramic. Mounted bushings are cadmium plated brass; ring type
terminals are silver plated brass. All units include slugs and mounting hardware.
Type C {above) available with retaining collars of silicone fibreglas. Note:
Regular, CTC Coil Form Kit is available. Also available, new Coil Kit, Type
X2060, with windings on standard LS-6 Forms,

Shown approximately full size.

X2042

types, each available in varied shank lengths, coated with water dipped lac-
quer for protection during storage. Other finishes include hot-tin, electro-tin,
electro-tin lead, cadmium or gold plate on special order. Pressure and hand
swagers available for mounting all terminals, Note: Combination screw and
solder terminals are available in 3 sizes.

d ELECTRONIC COMPONENTS HERE

Slug Tued Coils and Coil Forms. Single layer or pie type 'windings to your

Silver-Plated Bra Standard Terminal Lugs. Te-eight diFFeren

...The Guaranteed Components

i

X1980XA

X2045X

X1990 X1942X

Insulated Terrminals. Grade L-5 ceramic, silicone impregnated
for maximum perfo?monce over broad humidity range. Rivet or
screw stud type. 5 lengths of dielectric. Also available: phenolic in
rivet or screw-stud mountings; ceramic with internal screw thread.

HANDLE

1120 X1786 X1552 X1774

Hardware. Includes panel screws, thumb screws, dial locks, shaft
locks, handles and handle ferrules, tube clamps, terminal board
brackets, standoff mounts and spacers.

WO

=)

Terminal Boards. Standard type in cotton fabric phenolic, nylon
phenolic or Grade L-5 silicone impregnated ceramic. Custom boards
?f cloth, paper, glass laminates (phenolic, melamine or silicone resin)
imprinted as required, lacquered or varnished
to specifications MIL-V-173 and JAN-T-152.

All materials, processes, finishes meet applicable government specifications.

Custom Made CTC Components will be quickly made to your specifications in production quantity,

Write for Free Catalog #400 containing complete data on the entire CTC line, Incl

pictured here as well as many other CTC components.

CAMBRIDGE THERMIONIC CORPORATION, 438 CONCORD AVE., CAMBRIDGE 38, MASS
West Coast Stock Maintained by: E. V. Roberts, 5068 West Washington Blvd., Los Angeles 16, Culifornila )

76

vdes engineering drawings on items

June, 1953 — MID-MONTH — ELECTRONICS BUYERS’ GUIDE



hin wall 3-core
nstruction as-
res flux conti-

3“ tin & lead.
n—99.75%
re. Lead —
7.97% pure.

togeneously
tivated. >
lon - corrosive
fen after long
ixposure to
rmidity.

iily due to re-
iced surface

jerfect joints on
tHficult metals &
Hloys even if
tidized.

btal % flux to
bider less than
jany single
ored solders.

figid quality
ontrol insures
ame standards
i every Multi-
pre reel.

tonforms with
10<S- 571-b and
il other perti-
ient Federal

“ueciﬁcations.

|
|
|
4
|
;[
|
|

‘%;" - . o
SS= o
N

:1'*? e

T

i
/
3

i

4
&

" MULTICORE SALES CORP.

MULTICORE SOLDERS LTD.




- LORD mouNT!

Plate Form Vertical
Snubbing Mountings
—isolate steady vibration
plus severe shock. Loads
up to 610 pounds per
mount.

Plate Form Mountings
—Standard—isolate steady
vibration. Stable, compact
—ecasily installed. Loads
% to 120 pounds per

mount, -

Multiplane Mountings
— isolate vibration from
all  directions. nght in
weight, small in size, they
are widely used to mount
electronic units.

*Temproof Mountings

—For Airborne Electronic

rq111pn1e1\[
o Designed for use with
JAN-C-172A cases.

o LExceed AN-E-19 drop
test requirements,

« Maintain efficiency from
—80° to +250° F
#“Temperature-proof

Meter Mountings—
protect small meters and
instruments from destruc-
tive vibration, One piece
construction, easily In-
stalled . . . many sizes
for most commonly used
models.

BURBANK, CALIFORNIA
233 South Third Street 413 Fidelity Union

DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS
7310 Woodward Ave.

VIBRATION and shock are natural enemies of electronic
equipment and precision instruments . . . To control the damage
which these enemies can do, Lord Vibration Control Mountings
and Bonded Rubber Parts are used to very profitable advantage.
More than a quarter century’s experience in dealing with vibra-
tion and shock is yours when you take advantage of Lord engi-
neering assistance. The result of such consultation is full pro-
tection for electronic units and sensitive instruments by correctly

designed and precisely manufactured Lord Mountings and
Bonded-Rubber parts.

If You Supply Equipment to The Armed Forces . . . Lord engineers will
assist you to select the type of shock and vibration protection which
meets the requirements of applicable specifications. As the major supplier
of flexible mountings during World War 1I, Lord’s knowledge and ex-

perience will enable you to supply approved equipment protection which
is economical, efficient and easily installed.

Life Building

LORD MANUFACTURING COMPANY ) ERIE PA.

DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO
725 Widener Building 410 West First Street

. CLEVELAND 15, OHIO
280 Madison Avenue 520 N. Michigan Ave. Room 811 Hanna Building

NGS Profect ELECTRONIC EQUIPMENT
VIBRATION c«a/ SHOCK DAMAGE

Tube Form Mountings
—Standard—for steady vi-
bration and severe shock.
Have great radial stabil-
ity. Loads from ¥ to sev-
eral thousand pounds.

Tube Form Vertical
Snubbing Mountings
—isolate steady vibration

. cushion shock. Good
for mobile equipment.

F.H.P. Flexible Cou-
plings—have exceptional
torsional flexibility . .
accommodate parallel and
angular misalignment,
Ratings from 1 fiftieth to
1 hp.

Radiofocal Mounting

Bases— Maximum Protec-

tion for Airborne Equip-

ment

e Insure protection at
steep inclinations,

e Dampers prevent exces-
sive motion,

¢ Equipment does not sag
or droop.

e Made to fit JAN-C-
172A cases,

5, /Veaa’ aarz’em' 7%2‘
Vlnmmou Coumon.

A
e, |

MR e
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"~ Prime Supplier of

‘Electronic Instruments
~of Unparalleled Quality,
‘Accuracy and Dependability

el A
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DISTORTION & NOISE METER TYPE 35-A

s : | ATTENUATION BOX
, I SERIES 690

Precision equipment demands the finest components.
Always specify Daven Attenuators.

AVEN-

GAIN SET TYPE 11A




In crystals “‘precisioneered” by
Standard Piezo Company, only the
finest grade Brazilian quartz obtain-
able is used. In tI‘_lrej processing of
blanks towards cbmpleted

crystal units, constant attention is

given to all the little details which &

contribute to a quality product.

This is done by means of a system of

inspection and quality control de-

veloped through years of experi-

ence. These are but a few of the fac- ;L

tors which have kept Standard

Piezo at the forefront of the industry.

Write today for our attractive catalog
which completely illustrates and de-
scribes each item in the Standard
Piezo line, Standard Piezo Company
welcomes inquiries, not only for cata-
log items but for any special appli-

cation which you may require,

COMPANYE

CARLISLE, PENNA.

Compact units for transceiver
equipment enclosed in an extruded
aluminum shield, making it dust
proof and resistant to rcugh treat-
ment. Fixed air gap mounting of
the crystal gives stability under
vibration and shock. CAA type
certified in frequency range 1,200
kc to 10,000 kc.

Type la furnished with one quartz
crystal. Type 1b furnished with one
quartz crystal and heater thermo-
stat unit. Type 1d furnished with
two quartz crystals but no heater
and thermostat combination.

TYPE
20

160 KC

to 100 MC W»

A highly stable, plated, crystal
unit, hermetically sealed in a con-
tainer filled with dry nitrogen. It
is the ideal unit for applications
where space and weight are a
prime consideration and where it
is desirable to cover a large fre-
quency range in a given holder.
Specially designed mounting gives
excellent vibration and shock re-
sults. CAA type certified in the
frequency range 1 mc to 50 mc.

TYPE
16P

200—20,000 KC

This unit consists of a plated crys-
tal, mounted in a gasket sealed

phenolic holder. Designed to op-

erate under conditions where vibra-
tion and shock are present. CAA

_type certified at 200 ke,

TYPE
7

1,750—12,500 KC |

Heavy duty holder of mold
phenolic with finger pull top a
equipped with banana plugs. Pre
sure mounted unit with gask
sealed holder openings.

TYPE
1

2,250—12,500 KC

This unit is designed to give o
timum operation and accurate pe
formance under difficult conditior
It has a variable pressure spri
permitting slight frequency a
justments. The unit may be su
plied with a fixed air gap, pressu
mounted crystal if so desired. Tt
unit is recommended for mobil
marine, and other portable fr
quency control applications.

This is a temperature controll
oven accommodating one or two
the type 20 crystal units. Norm
operating temperature is 75° =
C with the ambient of —55 to
70° C. Oven draws approximate

.9 ampere at 6.3 heater volts.
.

TYPE
9K

100—7,000 KC

This unit has a Pprecision heat
and thermostat to maintain co
stant temperature control. Heat
voltages of either 6, 10, 12, or 1
volts are available. Oven temper
ture normally set to 55° C,
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Production
Costs

PRINTED
CIRCUITS”

and Dip-Soldered Electronic Sub-Assemblies

CREATE competitive PROFIT advantages through lower wiring
costs, reduced assembly time, exact reproducibility of circuits,
improved reliability, and miniaturization!

Here are a few answers to questions asked about offset printing are a few.

Photocircuits Printed Circuits:
Q. How much less cost?

Q. Can “cross through” connections on 2-sided printed
circuit chassis be made?

A. Reductions to over 50% in wiring costs alone have been A, Yes, by electroplating . . . to eliminate costly hardware

«experienced by manufacturers.

and assembly time .. . and to assure greater reliability.

Q. How few “printed circuits” can be bought profitably? Q. What applications are most generally suited for Photo-

A. As few as 10 circuits are frequently used with profit. circuits Printed Circuits?

Q. What “printing” methods are used? A. Applications extend to Micro-wave plumbing, Radio

A. Any of several well-known printing processes can be and TV chassis, L.F. strips, Antenna filters, Tenminal
used ... of which photography, silk screening and hoards, Wiping switches, FFlush commutators ete.

For full information

This Engincering
Brochure
FREL

ST —

CORPORATION

F [ Pioneers in NEW, widely used LESS-WIRING TECHNIQUES BOSTON: 25 HUNTINGTON AVENUE - COpley 6-7705

Trade Mark Glen Cove 4-4000 .

ELECTRONICS BUYERS' GUIDE — June, 1953 — MID-MONTH

CHICAGO: 4258 W. IRVING PARK RD. - PAlisades 5-1170

Dept. E6, GLEN COVE, NEW YORK PHILADELPHIA: 1531 SPRUCE STREEY - Kingsley 5-1205

. ROCHESTER, N. Y.: 3 JUNIPER STREET - CUlver 7635
Flushing 3-5050 TORONTO, CAH.; 290 LAWRENCE AVE., W, - DRchard 3003
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BROADCASTING o

— .
COLLINS RADIO

AMATEUR
PRECISION RADIO EQUIPME}

Collins 300J 250 Watt : e
Broadcast Transmitter_‘ Collins 75A-3

AM

300] ... 250/100 watts
20V e, 1000/500 watts
21E . 5000/1000 watts
21IM 10,000/5000 watts

SPEECH EQUIPMENT AND ACCESSORIES

Collins complete line for AM and FM broadcasting is
listed in the new Collins Speech Equipment Catalog.
It pictures and describes a wide variety of high quality
speech input consoles, remote eguipment, rack mounted
audio units, test and control apparatus, transducers, power
supplies, meter and jack panels, terminal boards, cabinets
— everything needed in building a new station or modern-
izing an old one. Collins Speech Equipment Catalog should
be kept in the files of all broadcast engineers as a standard
reference work. Your nearest Collins office will be glad
to supply a copy to your station upon request.

AMATEUR EQUIPMENT

75A-3 Receiver incorporates the new Collins Mechanical
Filter — a new concept in receiver performance. Either
3 kc or 800 cycle bandwidth selected by a front-panel
switch. AM signals can be tuned to accept the carrier and
either one of the sidebands at will while the other sideband
is rejected. Ideal for reception of single sideband signals,
It is an extremely stable double conversion superhetero-
dyne receiver, covering the 160, 80, 40, 20, 15, 11 and 10
meter bands. Permeability tuned; crystal controlled h-f
oscillator; dial calibrated directly in frequency; extremely
sensitive with great tuning accuracy and high signal to
noise ratio; 50 db image rejection on all bands; automatic
noise limiter; amplified, delayed AVC with quick recovery;
miniature tubes.

Price including 3 kc mechanical filter, less speaker. . $530.00
10” speaker in matching cabinet........ ... . 20.00

KW-1 Transmitter, one kilowatt input AM phone and CW;
covers 160, 80, 40, 20, 15, 11 and 10 meter bands; designed
to avoid TVI with additional attenuation in the antenna
network and filtered control leads; completely shielded r-f
assembly; usual excellent Collins audio with speech clipper
and high level low pass filter for bandwidth limitation;
single control exciter tuning; single bandswitch for entire
transmitter; tuning dial similar to 75A-3; output 50 ohms
(2.5 to 1 standing wave ratio); PA tubes conservatively
operated at one kilowatt. Price. .. ... . .. ... $3,850.00

32V-3 Amateur Transmitter

Amateur Receiver

Collins New
Mechanical Filter

Collins 618S 144-Channel HF Transceive

32V-3 Transmitter, 150 watts input CW, 120 watts phone;
Collins 70E-8A VFO controlled, bhandswitching. gang
tuned; designed for maximum reduction of TVI by means
of added tuned circuits in the exciter and an added L
section in the unbalanced pi output network plus double
shielding and filtering of essential leads. Price. .. .$775.00

35C-2 Low Pass Filter inserted in well shielded transmis-
sion line from 32V-1, 2, or 3, provides approximately 75
db attenuation of harmonic emissions at the television
frequencies. Price. .. .. ... .. ... ... ... .. ... ... $40.00

INDUSTRIAL COMPONENTS

Autotune, a Collins patented automatic rotary positioning
device used for accurate remote control of communication
receivers and transmitters by means of adjustable positions.
It can also be used for the control of many types of indus-
trial equipment.

Avutopositioner, a mechanism which will set a shaft accu-
rately to any one of several fixed positions by remote con-
trol. It is fast and quiet and is built for long service.

Instrument Type Motors, high efficiency hysteresis type
motors are available in both 1”7 and 2”7 frame sizes for
special applications to airborne and ground communication
transmitters and receivers.

Mechanical Filter gives a close approach to the ideal rec-
tangular selectivity curve by using resonant mechanical ele-
ments, rather than tuned electrical circuits. Many operating
frequencies and band widths are available. When used in
a receiver’s IF strip, the carrier and one sideband of an
AM signal can be accepted while the other sideband is
rejected. 3 kc bandwidth filter is ideal for AM or SSB.

AVIATION EQUIPMENT

618S 'I44-Chcmne| HF Transceiver, 100 watt power output
on 144 crystal controlled channels. Automatically tuned ele-
ments insure maximum flexibility and high power output.

SI1R-3 VHF Receiver, for navigational use of the omni-
directional range,

171-3 180-Channel VHF Airborne Transmitter, frequency
range 118.0 to 135.9 megacycles. All 180 channels easily

1
. .. i
selected on a simple, positive remote control system. Power f
output conservatively rated at 8 watts. |

31V-2 Glide Slope Receiver, designed for reception of |
90/150 cps tone modulated glide slope signals on any of
the twenty channels in the UHF range. (
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AVIATION e COMMUNICATIONS
&

\

~ Receiver, Approach Hori-

NEW YORK 36
\

Collins 51V-2 Glide Slope

zon, and Course Indicator

17M 360-Channel VHF Airborne Transmitter, full 360
channels in the range of 118.0-135.9 mc. 50 watt power
output with phone emission. Meets ARINC Spec. #520.

51X 360-Channel VHF Airborne Communications Receiver
companion to 17M Transmitter. Complete new design to
meet ARINC Spec. #520 for 50 kc bandwidth. Has the
sensitivity, selectivity and spurious response rejection char-
acteristics required for flight and airport traffic control.

51Z Marker Beacon Receiver is completely dependable,
highly selective and free from spurious response. Operates
lights with minimum “twilight” indication.

373-3 VHF Airborne Navigation Antenna, for use with the
51R-3 navigation receiver. Drag, 2.63 pounds at 250 m.p.h.

37R-1 VHF Airborne Communication Antenna, for use with
Collins VHF two-way communications system.

37P Airborne Glide Slope Antenna mounts on nose of
aircraft, and provides greatly improved pickup and re-
ceiver performance.

Integrated Flight System simplifies ILS approaches by pre-
senting precisely computed steering information in con-

junction with simplified pictorial type instruments. Instru-
mentation also simplifies enroute navigation.

Navigation System, the Collins NC-101, provides the pilot
continuous position information by automatically computed
triangulation, using two VOR systems.

478C IFS Test Equipment, bench tester for IFS Computer,
automatic pilots and other flight director equipments.
4791-2 Signal Generator, a precise ramp-test equipment
for airborne VOR localizer and glide slope receivers.

In requesting complete techunical information on any Collins product please specify equibment tybe number.

For Engineering Excellence in Radio Equipment, it's . .. ; ¥/

COLLINS RADIO COMPANY, Cedar Rapids, lowa i

1930 Hi-Line Drive

2700 W. Olive Ave.
BURBANK

11 W. 42nd St.
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Collins 30K-5 2-Channel
Communication Transmitter

Collins 430 Series
Communication Transmitter

1
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4795-3 Audio Signal Generator is used in precision bench
testing of omni-range, localizer and glide slope receivers.
‘Output signals for VOR, localizer, and glide slope audio
circuit investigations are provided.

GROUND STATION EQUIPMENT

231D-20 Autotune Transmitter, frequency range 3-26 mc.
2.5 to 3 kilowatts phone; 5 kilowatts CW.

430 Series Transmitters, 1 or 2 kilowatts, conservatively
rated, phone, CW or FSK. Simultaneous transmission on
two or more frequencies if desired. Transmission on any
of ten instantly selectable, pre-set channels over entire
range from 2-30 mc. Unitized chassis construction com-
bines production economies with custom requirements.
16F-14 Autotune Transmitter, frequency range 2-20 mc.
300 watts phone. 500 watts CW.

30K-4 Transmitter, 2 channels, pretuned to any frequency
between 2 and 30 mc. 300 watts CW. 250 watts phone.

32RA-9 Transmitter, 4 channels, pretuned to any frequency
between 1.5 and 15 mc. 75 watts CW. 50 watts phone.

51J-3 Receiver provides continuous coverage from 500 kc
to 30 mc, with very high stability and tuning accuracy.

51M-6 VHF Rack Mounting Receiver, single channel, pre-
tuned to any frequency between 118 and 136 mc.

51N-2 Receiver, single channel, for A1, A2, and A3 recep-
tion, pretuned to any frequency between 2 and 24 mc.
Mechanical filter kits available.

242F VHF Transmitter, rack mounted, providing single fre-
quency operation between 118.0 and 136.0 mcs. 50 watts
power into 52 ohms,

AL

DALLAS 2 KNOXVILLE

Dogwood Road, Fountain City
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Cingle-Qideband and b
Exalted Carrier '»Reée"inrs.

- Multiplex Transmitting and R the
& ReceiVing ’Ec!(uipmenf.

electronics

Broadcast and Communications ’ BUYER S’
~ Apparatue Lol ]

j 0CROSBY LABORATORIES, Inc., is an engineering, development, and pro- G U I D
duction firm with a background of successful, progressive experience in the
fields of radio communication and applied electronics.

The products of the Laboratories are now in use in Governmental and
commercial radio services in many parts of the world.

Behind these products is an able staff of electronic engineers, and a *B}l the
modern laboratory with extensive facilities for research and development, .
equipped with production tools of the latest design. electronic

0 Send for our descriptive booklets

) 7 : industry
CROSBY LABORATORlES, Inc. | itself ...

ROBBINS LANE, BOX 233, HICKSVILLE, N. Y,

Telephone Hicksville 3-3191

84 June, 1953 — MID-MONTH — ELECTRONICS BUYERS' GUIDE



oil cifcuit and po er 1nput le d of their automoblle radios.
i he ca pacitor is a omblnatlo of Peerless Insulatlon 004

fil. Pui ched clean Ohmeter ests 1ndlcate no shorts
btween the copper foll surfaces Ammlmum capacitance of
2040 mmf obtained. \
{This pr actical use of' Peerless I ulation, a paper-thin
grade of National Vulnlzed Fiby e, is typical of the
countless cntrlbutlons iade by the ‘material of a million

uses— Natiopal Vulcamzed ibre—to buisiness and industry.

atlonal’s Peerless Insula tion was the rst fish paper and
has |been acpted as stand d ever singce. It is smooth,
strong and as excellent frmmg qua t1es Write for
deta ed literal ure and engmrmg serv1c mformatlon—

N A 'I' INA &V@&@ ZED FIiBRE €6.

W mmglon Delaware

fﬁces in

4
i

\ Principal Cities

ontributes fo an improved product—
less Capacitors for Bendix Radios

National Laminated Plastics
nationally known—nationally accepted

. /B P\.AS“C ‘
i a i <

Peerless Insulation, pos-
sessing high dielectric
strength plus excellent
rigidity, is copper-clad on
both sides to make these
capacitors. The punched
parts, selling for approxi-
mately 7/10 of one cent,
replace commercial types
of capacitors costing five
or six cents.

SEE NEXT PAGE .

f



LAMINATED PLAST

Experimental service is offered from our research
National Service En

employing National

TIONAL VULCANIZED FIBRE ¢
WILMINGTON - DELA

A tough, hornlike material possessing excellent
electrical properties and great mechanical
strength. It is a converted cotton cellulose,
which is chemically changed into a new struc-
tural form, having high dielectric strength,
excellent machinability, good forming qualities,
great resistance to wear and abrasion, long life
and light weight. Sheets, rods, tubes, special
shapes.

A laminated plastic, bonded into its primary
forms, sheets, rods, and tubes, under heat and
pressure. It has an unusual combination of
properties . . . a good electrical insulator, great
mechanical strength, high resistance to moisture;
ready machinability. Standard colors are natural,
black, and chocolate; mirror, semi-gloss, and

dull finishes. Sheets, rods, tubes, special shapes.

The first fish paper—developed for electrical
insulation and accepted by the industry because
it is strong, smooth, flexible and has excellent
forming qualities. It is uniform in thickness:
has high dielectric strength. Made in sheets,

rolls, and coils in all practical width and thick-
nesses.

laboratories.

gineers will, without obligation, assist you in
Laminated Plastics to

your best advantage.

bost

WAREHO U
STOCKS A
FABRICATI
FACILITI

National Vylcanized Fi‘brg'
Phenolite in their primaryi

are distributed to our
fabricating plants and warel
throughout the country—'.j'
ated as fo render efficient 1
to the large industrial secti
the United States and Ce
These strategically located
houses for stocking the stdj
forms of National Vulcg
Fibre and Phenolite in;
Wilmington, Chicago, Bosto
Francisco, Llos Angeles, $i
and Toronto, Ontatio.

SALES OFFICH

Baltimore, 7301 York Rd.,
Towson, Md. i
Boston 15, 19 Deerfield $t.!
Chicago 12, 2808 W, lLake |
Cincinnati 2, 626 Broadway,
Cleveland 14, 1365 Ontar
Denver 3, 1235 Pearl St.
Detroit 26, 1601 Kales Bld
los Angeles 21, 2325 E. 8
Milwaukee 2, 739'N, Brodol
New Haven 10, 7 Whitney
New York 7, 30 Church St.
Philadelphia 2, 1718 Girar
Trust Bldg. 3
Pittsburgh 22, 1401 Oljver
Rochester 4, 725 Powers Bl
St. Louis 5, 2 S. Brentwpod i
Clayton I
San Francisco 3, 273 Seven!
Seattle 4, 1925 First Ave., §

NATIONAL FIBRE I

OF CANADA LTD
i
Montreal, 1411 Crescent §

St. Catherine |
Toronto, 107 Atlantic Ave. }

|
?
|
|

?

£ J
ki ,{;
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Model 201J

1 0.30 KV, 2 MA, unregu-
lated. Positive, negative
or reversible polarity.
Fully portable.

high voltage power supplies

2 Model 224
0-40 KY, 2 MA, unregu-
lated. Positive, negative
or reversible polarity.

Over 120 Standard Designs...
Ranges from 0-300 to over 300,000 Volts

3 Model 2008

0-50 KV, 2 MA, unregu-
lated. Positive, negative
or reversible polarity,

4 Model 217

0-100 KV, 2 or 5 MA, un-
regulated. Positive, nega-
tive or reversible polarity.

Beta-Built equipment incorporates — service provided by Beta Engineer-
proved design features to assure ing Representatives to assist you
long service life and dependable in selecting the appropriate design
operation. Beta's experience in the for your requirements. Whether
manufacture of power supplies ~ you require a stock design or spe-
enables our organization to pro- cial equipment, their services are
vide superior equipment at lower available without obligation.

cost than "shop-built” supplies
with the certainty that the require-
ments of the installation are met.

Series 2047

5 D-C Overpotential Testers.
Up to 120 KY and up to
5 MA ratings. Sharp over-
load cutoff characteristic.
Line voltage stabilized.

Model 213

6 0-250 KV Cockroft-Walton
Generators. Up to- 5 MA.
Unregulated or regula-
ted. Positive, negative or
reversible polarity.

Write for detailed information on
Beta-Built High Voltage Power
Supplies —or for information on «
Important, too, is the consulting specific problem.

lﬂﬂlllllllllllllllllll'.lllllllllllllll.ll.llll.’.llllIIIIIIllIIlIllllll:é;

¢

e ta Electric Corporation

333 East 103rd Sireet, New York 29, N. Y.

Engineering Representatives

Northeast Area — Burlingame Associates, 103 Lafayette St., New York 13, N. Y.

Ohio Tri-State Area — Allan Nace, Brecksville, Ohio

Michigan — The Satullo Co., 7635 East Jefferson, Detroit 14, Michigan

Midwest Area — Everett Associates, 6744 N. California Ave., Chicago 45, lIi.

Southwest Area — Earl Lipscomb and Associates, 3561 Marquette St., P.O. Box 8042, Dallas, Texas
California and Arizona — E. V. Roberts and Associates, 5068 W. Washington Blvd., Los Angeles 16, Calif.
Northwest Area — Hawthorne Electronics, 700 S.E. Hawthorne Blvd., Portland 14, Ore.

Canada — Stark Electronics, Ajax, Ontario, Canada

International — Rocke International Corp., 13 E. 40th St., New York 16, N. Y.
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DEMCO collector rings and ring assemblies give you
these advantages . . .

e

=

ECONOMY . .. laminated construction provides contact
metal where required . . . base metal for strength.

VT
Sy ]

W

HIGH FINISH . . . on contact surface for long wear and
noise-free operation. l

PRECISION MADE . .
machine operations.

e

. it is unnecessary to add further

COMPLETE . . . rotor or pancake type multi-ring and
ring-and-brush assemblies supplied.

B %”‘ e

PRECISION DRAWN . . . ID held as close as = .001. :

Solid coin silver, brass or aluminum Rev. MIL-T-85.

LAMINATED SILVER . . . on ID for

® Low attenuation 1
® Corrosion resistance

:
® Highest mirror finish !

Laminated silver ID and OD for round tuned lines.

With nearly sixty years of experience in the production

of both laminated and solid precious metals, MAKE-

PEACE is today an accepted “headquarters” for the

Your inquiries are cor-

dially invited and will
receive our prompt and
interested attention.

many special precious metal products and assemblies
called for in the electronic field,

Our staff of thoroughly experienced design and pro-
Vd,uction engineers and metallurgists .

. . as well as our
research and testing laboratory .,

.areall at your service.

D. E. MAKEPEACE COMPANY

DIVISION OF

aterials — Electronic Assemblies * Silyer Solders

i T, ATTLEBORO, MASSACHUSE
SALE.‘{ OFFICES:” NEW YORK, CHICAGO, LOS ANGELES, COLUM:;:, 0.
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TUBE TESTER

Engineer’s Portable
Designed with professional ac-
curacy for engineers in the radio,
television, aviation, communica-,
tion and industrial fields. Tests all
tubes normally encountered in
electronic work. Provides increas-
ed accuracy for testing high gain
El type tubes. Permits choice of 3 AC signals. Adjustable DC
{ bias, metered to within 1% giving highest accuracy of the

? tube performance test. 8 other models available.

Model 539A

I

and TRUE VIVM

An accurate multi-purpose in”
strument for laboratory and in-
dustrial use. Measures wide rang-
es of inductance, capacitance, re-
sistance; current .and voltages,
2 2 both AC and DC. Built with 9 inch

Model 209A  Zaro-Center scale. Matched high
frequency probe is included to make this instrument a True
VTVM. Peak-to-peak or RMS. Useful to 300 MC. DC
probe is available to extend range to 30,000 volts.

T ccrovalt
SIGNAL GENERATOR

125 KC to 120 MC and 150 to 220 MC
on fundamentals

An accurate microvolt signal
generator that meets the needs
of such high-frequency users as
police, fire dept. and military as
well as industrial laboratories.
Model 292X Cglibrated output from 0.5 to
100,000 microvolts. Also available: 292XAL with con-
\ tinuous coverage. 125KC to 165MC on fundamentals.

5" Qacillascope

An outstandingly versatile
’scope designed for general pur-
pose industrial laboratory and
television applications. Both driv-
en and recurrent sweep. Wide
band amplifier: Frequency re-
sponse DC, 0-4.5 MC, down 3
db. 17 M. V. per inch sensitivity.
Calibrating voltages, triggered sweep, provision for Z-
axis modulation, combination light shield, and camera
base are provided. Stable, shielded and shock mounted.
Three other models are available.
' Write for technical details on the complete HICKOK Test
' Equipment line.

ELECTRONICS BUYERS’ GUIDE — June, 1953 — MID-MONTH
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0.C. AMMETER 4 | %
‘ |

For over 43 years HICKOK has pioneered, developed,
and improved electrical indicating instruments. Today,
HICKOK manufacturers meters of all classes ranging from
the most accurate laboratory types with an accuracy of
0.29% of full scale deflection on down to small ?o:kef por-
table types with an accuracy of 1Y2%.

A complete line of switchboard types for use on electrical
and power switchboards are available in 6” square, 6”
round, horizontal edgewise, and up to the very large 14”
with an accuracy of 19 or better. Provided in all AC and
DC ranges including amperes, volts, watts, frequency, power
factor, etc.

A very complete line of panel meters in both round and
square types from 2Y2” to 9” are also available in the popu-
lar microammeter, ammeter, voltmeter, wattmeter, etc. This
panel meter line is exceptionally complete and includes the
very latest ruggedized types to meet military specifications.

HICKOK has pioneered and perfected the smaller panel
size 250° meters with a scale 212 times as long as the conven-
tional panel instrument. Also available, are hermetically
sealed 250° meters as well as the standard molded types
in many sizes and ranges.

HICKOK has also introduced the internal pivot design to
provide a high standard of accuracy and dependability in
an instrument with removeable pivots. Though adding con-
siderable utility, this HICKOK sturdy assembly is even thin-
ner than most external pivot designs. Among special move-
ments developed by HICKOK are: electrodynamometer,
galvanometers, true logarithmic deflections, special curves
for special purposes and ruggedized designs for highest
shock tests. '

Full technical information on the complete line of HICKOK
instruments and test equipment is available on request.
Kindly list details of your. requirements,

THE HICKOK ELECTRICAL INSTRUMENT COMPANY

10527 Dupont Avenve

Cleveland 8, Ohio
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and Even Longer

:

- Featuring

Good Regulation — ouiput voltage is substantially independent
of load

Very High Efficiency — variabie autotransformer rather than
resistive control makes for very low losses

Smooth Linear Control — she calibrated dias enables accurate
setting to any output voltage within the VARIAC's range

Long Life — tre new DURA TRAK construction insures a life

as long as that of fixed-ratio power transformers operated at
rated loads

Unaffected by Surges — v4 rracs with DURATRAK will
withstand initial surges as high as ten times rated current

Small Size — the VARIAC is sm
equal power rating

Rugged Mechanical Design — dependabie, long
— no delicate parts — eqs
mounting

Minimum Maintenance — ,,,

aller than any other control of

~life construction
Y conversion from panel to table

occasional wiping of the brush

lrack with an alcohol-moistened rag (not supplied) is al]

that is required — under normal conditions the new
DURATRAK will not deteriorate

= e - i
g e il i

The VARIACE® is the original continuously%
adjustable autotransformer first made avail
able by General Radio Company over 2(4
years ago. !

NOW a new, improved, brush-track coating—g
is announced to make the VARIAC even more;
reliable. The new DURATRAK coating — an|
alloy of silver applied by a carefully controlled
process — eliminates all oxidization problems.
which may become critical under severe condi-
tions of operation.

‘The DURATRAK coating limits failure to
the same factors which affect standard fixed-
ratio transformers. .. breakdown of insula-
tion due to prolonged overheating, resulting]
from operation at currents in excess of rated
over extended periods.

'The new DURATRAK brush track coating]
13 but another step in a continual process of’
development, designed to make the VARIAC
the best voltage control you can obtain.

4

1

The VARIAC line is listed on the adjacent page. These :
autotransformers may be used in many circuits to control 1
any device operating from a.c lines. VARIACS can be used |
singly or ganged for either higher power or for polyphase

connections.
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All *V”” model VARIACS have the new DURATRAK — '

@ UNITS and ASSEMBLIES  3inirey =y aRiACS sow: have.bisber rofings per it

volume — will operate at overloads for longer periods —

: will withstand initial surges ten times their rated current
INPUT OuTPUT ' — are practically maintenance free.
Amperes .
Volts  KVA* Volts® Ratedc Max.d Typs No. Price Description
115 a7 0-115 1.0 15 200-B $12.50 Uncased, with terminal strip.
0-135 10 1.0
. 115 345 (0):%2 % 8 gg V-2 12.50 Uncased, with terminal strip.
V-5 18.50 Uncased, with terminal strip.
115 86 g:ﬂg 28 Zg V-5 20.50  With case and terminal stnf).
- - V.5MT 25.00 With case, terminal box, line cord, plug and switch.
V.10 33.00 Uncased, with terminal strip.
115 1.5 g:ﬂ‘g %gg igg v.10M 35.50 With case and terminal strip.
. : V-10MT 40.00 With case, terminal box, line cord, plug and switch.
115 a 0-115 20.0 26.0 V.20 . 49.00 Uncased, with terminal strip.
. 0-135 20.0 20.0 V-20M 55.00 With case and terminal box.
115 5. 0-115 40.0 450 4, 140.00  With case and terminal box.
0-135 40.0 40.0
0-115 40.0 52.0 2-Gang for Windings in parallel. Requires one 50-P1
: 15 6 335 400 400 V2002 12699 © Choke ($12).
0-115 60.0 78.0 3-Gang for Windings in parallel. Requires one 50-P1
15 9 o135 600 600 V2063, 18200 Choke ($12) and one 50-P2 Choke ($12).
0-115 80.0 90.0 2-Gang for Windings in parallel. Requires one 50-P1
115 10.  gTy35 g0 80,0  50-AS2 91000 Choke ($12).
0-115 120.0 135.0 3-Gang for Windings in parallel. Requires one 50-P1
115 15 (135 12000 1200 SO-AG3 46000 Choke ($12) and one 50-P2 Choke (§12).
230 o 0-230 2.0 2.6 V-5H 21.00 Uncased, with terminal strip.
60 0970 2.0 2.0  V-5HM 23.00  With case and terminal strip.
115 0-270 1.0 1.0 V.5HMT 27.50 With case, terminal box, line cord, plug and switch.
0-230 4.0 52 V.10H 34.00 Uncased, with terminal strip.
230 1.2
. - 0270 4.0 4.0 V-10HM 36.50 With case and terminal strip.
Smgle 115 0-270 2.0 2.0 V-10HMT 41.00 With case, terminal box, line cord, plug and switch.
Phase 230 w7 8"%?8 gg 7'(5) V562 49.00 2-Gang for Windings in series. Cannot be used with
- 05 - grounded load.
115 0-270 2.5 2.5
(601V) 0230 80 104 , ; ;
230 2.4 0-270 80 80 V-20H 49.00 Uncased, with terminal strip.
115 0-270 4.0 40 V-20HM 55.00 With case and terminal box.
230 3. 8:%33 igg igg ) V-1062 79.00 2-Gang for Windings in series. Cannot be used with
115 0-270 5.0 5.0 grounded load.
0-230 16.0 20.8 s . .
230 4.8 2-Gang for Windings in parallel. Requires one ¢,
0-270 16.0 16.0 .2 26, 83 in p - Mequires one lype
115 0270 160 150 v-mHGag 12000 50-B1 Choke. ($12).
230 6. 8:%38 %88 %(6)8 V-2062 126.00 2-Gang for Windings in series. Cannot be used with
115 0-270 100 10:0 grounded load.
230 7 0-230 20.0 31.0
’ 0-270 20.0 20.0 50.8 140.00 With case and terminal box.
115 0-230 10.0 10.0
230 14, g:%,?g 288 %8 50.8G2 310.00 2.Gang for Windings in parallel. Requires one type
115 0-230 20.0 20.0 50-P1 Choke ($12).
0-23¢ 60.0 93.0 . g . .
230 21, . 3-Gang for Windings in parallel. Requires one type
115 0270 600 £00 50803 46000 " 50.p] Choke (812) and one 50-P2 Choke (§12).
0-460 2.0 26 2-Gang for Windings in series. Cannot be used with
460 1.2 0-540 2.0 2.0 V-5HG2 54.00 grounded load.
0-460 4.0 5.2 ] 2-Gang for Windings in series. Cannot be used with
460 2.4 0-540 4.0 4.0 V-10H62 81.00 grounded load.
0-460 8.0 104 2-Gang for Windings in series. Cannot be used with
460 4.8 0-540 8.0 8.0 V-20HG2 126.00 grounded load.
. 0-460 20.0 31.0 2-Gang for Windings in series. Cannot be used with
Slagle 460 14 Thao 20,0 20,0  SOBSZ 31000 o5 ded load.
Phase 0-115 50 175  60-AU 2800 Uncased, with terminal stri
.86 ) K ? s rminal strip.
(m_zm) 115 s 0-135 5.0 7.5 60-AM 30.00 With case and terminal strip,
ad 230 . 8:%?,8 ) %zg g:g V-5HG2 5400  Open Delta Circuit.
230 2 8:%38 i 8 3(2) V-10HG2 81.00 Open Delta Circuit.
230 3 0-230 50 75 V.563 68.50 Wrye Circuit. Qvervoltage connection not recommended.
Three 230 4 0230 oo 104 v.oMe2 12600  Open Delta Circuit.
Phuse 230 5 0-230 100 13.0 V1063 113.00 Wye Circuit. Overvoltage connection not recommended.
(60 ) 230 10 0-230 20.0 26.0 V-2063 182.00 Wye Circuit. Overvoltage connection not recommended.
n 230 12, 8:%,?8 58:8 3(1):8 50-BG2 310.00 Open Delta Circuit.
230 te. 0230 40.0_ 450 _ 50.AG3 460.00 __ Wye Circull. ]
460 2. - 0460 20 2.6 V-5HG3 - 76.00 Wye Circuit. Quervoltage connection not recommended.
460 4. 0-460 40 5.2 V-10HG3 116.00 Wye Circuit. Quervoltage connection not recommended.
460 8. 0460 8.0 104 V-20HG3 182.00 Wye Circuit. Ouervoltage connection not recommended.
460  25. 0-460 200 31.0 50.B63 460.00 Wye Circuit. Overvoltage connection not recommended.
'(a) KVA as listed = normal input line voltage x maximum output current. (e} On 2381-(‘1‘(;}{ cix;.cuits, cur;gnt r;tjngs remain unchalnged, 8ut vo}tage
. _ Yina PP 1 range an ratings are reduced in proportion to veltage. ervolta;
ég)tpz{tag’::;tig‘x:tput voltage = line input voltage, for “Line Voltage connecct'gons may be used, but are not ré):ommende‘:i ong 230—vvolt Wﬁ
. connections.
(c) Rated current (amperes) should not be exceeded for the overvoltage All 60-cycle VARIACS can be used at rated voltage and current from 50 to
fg;ﬁeg;gz‘;u?mp“t KVA for overvoltage connection = output voltage x 400 cycles and over, except the 200-B when connegted for 0-135 volt output
(d) Maximum current (amperes) can be drawn at maximum voltage for the
line-voltage connection only. These VARIACS have the new Duratrak construction.

General Radio Company, 275 Massachusetts Ave.,
® Cambridge 39, Mass.

Please send me the new VARIAC bulletin describing
the new VARIACS with Duratrak construction.

|Fill~in Coupon for a Copy
of the NEW Variac Bulletin

ENERAL RADIO Company

I
i75 Massachusetts Avenue, Cambridge 39, Massachusetts ) (672)
90 West St. NEW YORK 6 920 S. Michigan Ave. CHICAGO 5

1000 N. Scward St. LOS ANGELES 38
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All-ceramic and metal, close
control rheostats for unsur-
passed dependability a\nd
smoothness of operation. Ten
stock sizes, 25 to 1,000 watts.
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Five compact models, 10 to
100 amperes, AC,uptol2 taps.
All-ceramic and metal con-
struction. Silver-to-silver con-
tacts, with self-cleaning rotor.
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A wide range of dependable,
fixed, adjustable, tapped, and
non - inductive, power wire-
wound resistors. Also a wide
range of precision resistors.
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Single layer R.F.plate chokes
and power line chokes, on
steatite or plastic cores. Pro-
tected by a special moisture-
resistant coating.
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_ Geners/ Mot Fodticts

that solve your Electronic Problems

;I’RUFLEX THERMOSTAT METALS

TRUFLEX thermostat metals are manu-
factured in a wide variety of types, each
with a different reaction to temperature.

Uniformity of metal insures accurate and
| consistent per

COMPOSITE METALS

Available in practically any combination

of precious to precious, precious to base
or base to base metals.

ALCUPLATE

formance. Precision parts

0 ba Combinations for
electronics include aluminum-clad iron,

fabricated to exact specifications.

nickel-clad iron for anode materials.

Copper-clad aluminum for component
cases or _cans, chassis, cooling fins, etc.,
light weight, excellent conductivity. Cop-

per surface is ideal for soft soldering and
electroplating.

COMPOSITE CONTACT MATERIAL

COMPOSITE CONTACTS

General Plate can supply all types of
fabricated composite contacts, buttons,
rivets, contact assemblies made to cus-
tomer’s specifications. These contacts

give electrical conductivity and long life
at reduced costs.
IRy |

Precious metals and alloys bonded to
g} base metals available in following types
E — overlay, single and double edgeﬁa .
: single and double inlay, Top-Lay, ready
for you to fabricate into contacts.

WAVE GUIDE and COLLECTOR RINGS

RECTANGULAR WAVE GUIDES. Solid
silver, silver lined brass or aluminum.
Sizes t0 government specifications.

COLLECTOR RINGS. Solid silver or
precious metal on base metal. All sizes.

GENERAL PLATE PRODUCTS

[
General Plate Composite Metals, made by metaliur-

gically bonding one metal to another, are available in
Metals — Sheets sheet, strip, ;ubmg or wire in various widths, thick-
Alumi-  © Platinom G s of all nesses and diameters.
. —_— AVY - H + -
tfer, Alnifer, Nifer el for wire, nl,n%ete assay and re
* Aum’ nd Nickel-clad st€ types. Comp
n
anode plates.

itd inum-
fining facilities for platin
group metais.

Silver, gold and platinum-group metals bonded on
base metals give solid precious metal performance at a
fraction of the cost of solid precious metal. The pre-
cious metal provides specific performance requirements
such as electrical conductivity and corrosion resistance

while the base metal provides workability, strength,
and soiderability.

er-clad

« Alcuplate® Copg1 et

aluminum for coung ent
cases, chassiss Ccoo: X
condenser blades, etc.

« Silverand Gol":iSBruzing :dlo;',;r—;
%z)::{iaerleand fabricated parts.

i -clad alu-
iplate® —’.S\lver. v
* Q‘;:I\'\,::x for lightweis t O
densers, €tC-

ich — der-clad brazs
: ?ggd?t'ﬂ':'n foSrOlc:rbide-upped
tools:

hor Bronze:
. nd Contact o — Phosph aduc-
+ Composite (i;nc':é'::se‘:i swrength  ° 2igﬁcco?per for high €0
:‘:&e"fg;ger life at reduce tive springs-
cost.

Composite base metals provide a new group of engi-
neering metals with properties not available in solid

metals. Their use frequently results in lower material
costs as compared to solid metals.

er-clad spring
¥ bricated . Conﬂex—’Copp.
i — Fa
« Coliector Rings

In many electronic applications further economy re-
sults when General Plate supplies fabricated parts

ex- .
g : steel for glecgncals;r‘!lggsh o ready for assembly into your product. General Plate

V . r uctive
; ous metals O mal con
ﬁom_SOhd péea ase metals. low cOSt.
g Si‘f:;(::f\-gci:g f{rom fraction ©

makes an infinite variety of fabricated parts, such as
Hordening electrical contacts, collector rings and TRUFLEX ther-
- e Age-Hord mostat meta ’ i i
: an inch to few feet in diam . ﬁZﬁony_"gcdg?:osion res‘s?i‘;t. ost tal parts to customer’s exact specifications.
t - a M ()
h eter. ing materiz nger
‘ Truflex® Thermastat Mlem n—t; Spphfmgms, springss fing
o Troflex® | d eleme
forme
Sheet, Strip,

stock, etC.

i d w
and assemblies produce
specificauon.

General Plate Engineers will gladly help you with
your problems.

ide Tubing
Wave Guide 3
* Rec&?g‘é‘g;nge of sizes o gov
—e;nmem speciﬁcauons.

Write for catalog PR700

- ggmen o T
fi(\)lgx?erfh;‘:xces Stellite alloys,

You can profit by using

General Plate Composite Metals!

METALS & CONTROLS CORPORATION

GENERAL PLATE DIVISION

300 FOREST STREET, ATTLEBORO, MASSACHUSETTS
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MAGNETIC RECORDERS

*SPECIFICATIONS

e finest tape recorders

AMPEX AUDIO RECORDERS

Series 350 table top console on base

Model 450 console on base

Frequency re-
sponse {Tape
speeds shown
are not alt
available in all
models)

Series 300

Series 350 | Series 400 | Model 450 Tope

15in/sec. —30 to 15,000 €ps. within = 2 db
7% in/sec — 40 to 15,000 cps within =+ 4 db

40 10 10,000 cps. within + 2 db

3% in/sec.—50 to 7,500 cps, within =+ 4 db

Signal-to-noise
ratio (by
NARTB Stand-

Over 60 db

Over 55 db | Over 55 db Over 50 db | Over 45 db

94

*Full specifications are

ards)
Well under [ Well under | Well under Wellunder [
Flutter 0% rms. | 0.2% rms. 0.2% rms. | 0.4% rms.
and wow at at at at
15in/sec. | 15in/sec. | 15 in/sec. (3% in/sec.
Avallable
mounting Console, rack and poriable

given in bulletins on each individval series or model,

\J

For uses where utmost reliability, *‘perfect’” fidelity and accuracy
of timing are of prime importance, Ampex Tape Recorders are uni-
versally preferred. America’s four major broadcasting networks,
the country’s leading phonograph record manufacturers and vari-
ous important musical organizations are among those whose usage
has established Ampex as the world's standard of excellence in
sound recording.

SERIES 300

These, the finest of the Ampex line, are the machines used where
speaking or musical performances justify the best recordings it is
possible to make. Because of their supreme reliability, the 300
Series machines are used by major radio networks to originate,
delay and rebroadcast important radio shows. Record manufac-
turers use the Series 300 for master recordings because of their
high signal-to-noise ratio and low flutter and wow.

SERIES 350

Newest of Ampex’s general purpose audio recorders, the 350 has
a 30° slant on the top-plate. This puts reels, editing knobs and
all controls within easier reach of the operator. Tape editing is
faster and less iedious. A three motor tape transport (also used
on the higher priced Model 300) provides excellent tape control

and utmost reliability of operation. The Series 350 is vnusually
accessible for servicing.

SERIES 400

The Series 400 was the first tape recorder to bring the Ampex
standard of performance within reach of smaller radio stations,
schools, conservatories, high fidelity enthusiasts and semi-profes-
sional users. The 400 Series portables are the lightest of the Ampex

models and consequently the best suited for professional quality
recordings on location.

MODEL a50

For background music, automatic broadcasting and TV test patterns,
the Model 450 Continuous Tape Reproducer provides up to 8 hours
of continuous unrepeated program. The Model 450 uses 14-inch
NARTB reels with double track pre-recorded tapes. Starting, stop-

ping, reversing and program repeating are controlled automatically
with no attention from q standby operator.

TAPE DUPLICATOR

Designed to make duplicate tapes at minimum labor cost, the Ampex
Tape Duplicator makes from 1 to 10* duplicates simultaneously and
employs a time-saving speedup. Double track tapes are made in
one pass. Fidelity is high (see specifications). Duplicates of any

sfonci’ard tape speed can be made from masters of any standard
speed.

*User has the option of buying from 1 10 10 slaves 1o operate from one master unit.

Duplicater

—

Write for further information to Dept. w-1274
AMPEX ELECTRIC CORPORATION

Ampex Data

M 934 Charter Street, Redwood City, California
® Audio .Distributors in principal cities
U | ® Canadian Distribution —

Canadian General Electric Company
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for every field of use

AMPEX DATA RECORDERS

Ampex magnetic tape machines retain test data in “live” electrical
form. Hence a playback of the data is like a rerun of the original
test. The tremendous *‘memory capacity’” of magnetic tape retains
more complete and detailed information than any other data record-
ing method. The data can be scanned, speeded up, slowed down,
automatically reduced or converted to any other electrical, visual
or physical form. To cover the widest range of data situations,
Ampex data recorders are offered with various frequency ranges,
numbers of tracks and modes of recording.

F-M CARRIER TYPE RECORDER = MODEL 306
Explosions, shock waves, geophysical data and other highly transient
phenomena can be recorded on the Model 306 with excellent
“‘instantaneous’’ accuracy. Because the machine uses an fm carrier
to modulate the signal, the accuracy of the recording is unaffected
by minor tape imperfections.

Also, the Model 306 is able to record the vast majority of all
mechanical occurrence, since it covers the extremely useful fre-
quency range from 5000 cycles/sec. down to zero (D.C.).

OPTIONS: One to 14 tracks
Rack, console or combination mounting
Record and playback, record only or playback only

WIDE RANGE DIRECT RECORDER = MODEL 307

With a frequency response from 100 to 100,000 cycles per second,
the Model 307 is particularly suited to steady state data occurring
over a wide range of frequencies. The 307 has had extensive
application in fm-fm telemetering, sharing this field with the Model

500 described below.
OPTIONS: Same as Model 306

PULSE WIDTH RECORDER = MODEL 303

This model can record any type of phenomena that lends itself to
pulse width coding. Pulses can range from 60 to 1000 micro-
seconds and will be accurate in duration to closer than 2 micro-
seconds. Since each track on the machine may record commutated
data consisting of many channels, it is possible to record hundreds
of parallel data channels on one tape on a Model 303 machine.

OPTIONS: Same as Model 306

COMBINATION RECORDERS = MODELS 309, 311, etec.

Special Ampex Data Recorders can incorporate combinations of
the heads and electronic circuitry of the 303, 306 and 307. Thus
the parallel tracks on the same combination recorder might have
the widely differing characteristics of each of those models. For
example, on its parallel channels such a recorder might have an

overall frequency response of 0 to 100,000 cycles/sec.
OPTIONS: Same as Model 306 (but 2 or more tracks)

“LOW FLUTTER” WIDE RANGE RECORDER— MODEL 500
The Model 500 is a four-track, two-speed magnetic tape recorder
designed to achieve extreme stability of tape motion while record-
ing information in the frequency range between 100 and 100,000
cycles. Thus it is able to record fm-fm telemetering data without
introducing any objectionable data error from small variations in
tape speed. It has the lowest known flutter and wow characteristics
of any tape recorder—less than 0.1% peak-to-peak by RDB
standards.

Console mounting only
Four tracks only

For specifications and other information, write Dept. W-1274

i"‘LECTRONICS BUYERS’ GUIDE — June, 7953 — MID-MONTH

Series 300 data recorder
in rack mounting.

Series 300 data recorder

in console mounting.

Rack mounting of portions of the
electronic components may be
necessary on multi-track console
mounted recorders.

Ampex Model 500 Recorder

AMPEX ELECTRIC CORPORATION
934 Charter St., Redwood City, California

BRANCH OFFICES:

New York, Chicago, Atlanta, San Francisco
and College Park, Maryland (Washington,
D.C., area)

DISTRIBUTORS:

Radio Shack, Boston: Bing Crosby Enter-
prises, los Angeles; Southwestern Engi-
neering & Equipment, Dallas and Houston;
Canadian General Electric Company n
Canada.

AMPEX

MAGNETIC RECORDERS




Type ML-6 Range
1.0 mc-75.0 mc. supplied per mil Type
CR-18, CR-19, CR-23, CR-27, CR-28, "CR-32,
CR-33,-CR-35, CR-36, CR-48 when specified.
Hermetically sealed metal holder with glass
and ‘metal base. Height of can is %-inch,
Pins are .050" diaometer, spaced .484".

Type ML-6A
ldentical to Type ML-6 ex-
cept provided with ,093% di-
ameter pins. : -

ICAL QUALITY CON

Pays Off in Performance of

The quality of Midland Crystals —which is
another way of saying the completely dependable
job they will do for you—is assured by exacting
tests and controls through every step of process-
ing. The finest precision equipment and most
advanced techniques known to the industry

are used by Midland from selection of raw quartz
to final sealing of the crystal,

That's u big reason why Midland has climbed
to its present position as the world’s largest
producer of quartz crystals for use in 2-way
communications and other electronic devices,

Midland’s engineering staff is ready to help in
any project involving the use of crystals,

Whatior gou. Gugitel need eompontiogal
wmm%mw e

' @
Sedtase) <
MANUFACTURING CO., INc,.

3155 Fiberglas Road  Kansas City, Kansas

WORLD'S LARGEST PRODUCER OF QUARTZ

20 June, 1953

Type ML-14 Range
3.0 - 50.0 mc. (dentical in
performance to Type MLé
except height of metal can
Is Y-inch,

Type :ML-6W Range
3.0 .- 150 mc. This unit is

same as Type ML6 except

wire leads are provided,

_ eliminating need for crystal
_ socket.

AT R £ i

TROL

Type ML-4 Range
1.0 - 10.0 mc. Sup-
plied per mil Type
CR-5, CR-6, CR-8, CR-
10 when specified.
Holder is phenolic,
gasket sealed. Holder
size is 1% x 1% x %
with 093" diameter
pins 12" long spaced
486",

Type ML-13

Units of this type are
currently undergoing
tests on experimental
basis. The unit is her-
metically sealed. Pin
dimensions are the
same as our Type ML-
6. Height of can is
1%2-inch.

Type ML-1A Range
2.0 - 15.0 mc. Sup-
plied per mil Type
CR-TA when specified.
Holder is phenolic,
gasket sealed. Holder
size is 1% x 1% x
27/64" with 125" di-
ameter pins % long,
spaced at .500”.

Type ML-10 Range
15.0 - 50.0 me. Sup-
plied per mil Type
CR-24 when specified.
Over-all length T3
1.055"". Pin contacts,
062" diameter,

CRYSTALS

MID-MONTH — ELECTRONICS BUYERS’ GUIDE
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Technology Instrument Corporation potentiometers

providing optimum accuracy in minimum size.

are designed for application in computing devices, instru- Custom design both me_:qhanical and electrical is a
mentation, electronic control and servo mechanisms —  featured TIC service. Precision non-linear pots may be
designed to meet customer’s requirements from either

wherever extreme electrical and mechanical precision is g C m | |
empirical data or implicit functions. Taps and special

gan essential requirement.

plete line of standard sizes is available ranging from 7
pinches in diameter to the sub-miniature 74” in diameter,

0

|

winding angles anywhere up to 360° continuous winding

As a result of years of custom manufacturing a com- g t ; s
can be incorporated into both linear and non-linear pre-
cision potentiometers.
CONCENTRICITY TO SHAFT 00! TLR. MACHINED AFTER ANODIZING TAPPED MAX. TERM.HT. T
l— A v ! o— A —of v
e :_—_f Mo
"
e
D M S I‘ 32X4%y R D M ; '
1 . _?_ﬁ:L
55X 45
32 1 o
A | | a4
SERVO -
MTG. B— o b B
LL MTG. HOLES 8X 32 TAP,
RUNOUT .00I/IN. RADIUS TLR. MACHINED AFTER ANODIZING A M P TH =~ "RVP 3-3 HOLES, 120°APART

POTENTIMLTER QUTRUT VOLIAGE

The type RVP3-S59 Sine-Cosine poten-

tiometer, one of the many types stand-
ard with the Technology Instrument
‘Corporation, performs two operations
lin a single potentiometer assembly
.. . . two wipers spaced 90 degrees
[lapart yield both sine and cosine
|; outputs.

3 %1 . Total resistance: 20,000 ohms plus or minus
1 5 per cent between terminals 1 and 3.
112, Accuracy: Plys or minus .5 per cent of the

peak to peak amplitude.

3. Maximum voltage: Conservatively rated
i, as 80 volts between terminal 1 ond 3.
"14. Life: Guaranteed for at least 500,000 com-

5

]

plete cycles in either direction at 30 rpm.
. Potentiometer base: 3’ diameter,
precision machined oluminum.
. Resistance Element: Karma wire with
} temperature coefficient of .00002 parts
. per degree centigrade.

4
:
|
RVP3-559 Sine-Cosine
53

i §° o1

1 FOTENTIOMETER SCHEMATIC

TIC Ponogometer (precision
potentiometer noise tester)
illustrated with TIC instru-
ments. See page 447,

i Technical Catalog — yours for
ihe asking. Contains detailed in-
iormation on all TIC Instruments, |

igation — write today.

TECHNOLOG
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N . T .
b i NIl | *special bakelite Model
Potentiometers and other equip- ¢ +Non-Shorting. Units may also be provided with continuous w

iment, Get your copy without ob- IRy PEr eI O  N CN Ac A TR AL A P

533 Main Street +  Acton, Massachusetts - Telephone: ACton 3-7711

000 | .0000
015|—.0005| Mox.

Type RVT TRANSLATORY POTENTIOMETER

Specifications:
Resistance Range—100 to 100,0009 for 24 to 6” strokes,

Resistance Tolerance—=+5% (Standard).

Independent Linearity—=+1% of Total Resistance (Std.).
Silver Overtravel—5/32 inches at either end.

Power Dissipation—Approx. one watt/inch of stroke length.
Ambient Temperature Range——55° to +80°C.
Temperature Coefficient—.00002 part per degree C.

Life— 100,000 complete cycles at 30 strokes/min, or less.
Stroke Lengths—4to 15 inches.

TRANSLATORY POTENTIOMETER provides output proportional
to a linear displacement rather than a rotary motion of a shaft.

Nominal resist- Resistance Independent Power Ro'il'ei::"f:r: !
ance range Tolerance Linearity Rating 9

TORQUE AT 25° C.|
sleeve bearing

e[ oo =
A

ng; i.e., 360° electrical rotation.
RV?, 1000 V D.C.; Types RV3-8, RY3-12=2000 V D.C.

ineering Represenfalives

i -6171
4, Ohio — PRospect 1
S%\ei\é:?c? 111. — UPtown 8-114143
R hestler . Y. — Monroe 31
an : anaan 649

— C
Canaan, C°‘?l:-__ Michigan 8721

Eng

ton,
'gzls,ti(l')(\ore, d. Eafliz_agfggrior 400
Arnprior, rr‘»lt"Y T MUrray Hill 8-5858

Néw York, rray B
i Mass., — ELiot
%30'1“11;3%%3’ Cal. — HOlglgrgood 9-6305
xas — DIxon
’%?QES;&Z’;?SN_ ¥. - Binghamton 3-1511
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Over 2 years of laboratory development
and testing were required to achieve a
sealed resistor design up to Mepco's stand-
ard of quality. No sacrifice of our standard
time-proven features have been made in
order to perfect this sealed resistor.

Completely hermetically sealed, these resis-
tors provide perfect protection against im-
mersion and high humidity.

All requirements of MIL-R-93A and JAN-R-
93 are exceeded.

The operating temperature is —65°C to
+ 125°C. Temperature coefficients of
+.003%/°C to *.017%/°C depending
upon your requirements. (Refer to MIL-R-
93A).

Other sizes available on special order.

WIRE TERMINAL TYPES

Designed for direct connection into circuit
without use of additional leads.

These resistors are of the same basic con-
sffuction and materials as standard JAN
and MIL types therefore providing equal
dependability and long life.

Low Temperature Coefficient alloys provide
+.003% /°C from —65°C to +125°¢
unless otherwise specified by your require-
ments.

Resistance tolerances range from +1 % down
to £.02%. Sets of matched resistors can be
supplied +.005 % or lower.

Special types not shown can be manufactur-
ed to your exact specifications,

MIL-R-93A NEW SEALED TYPES

- . B e

C MEPCO
at-52

M-19
RBIQEACUOZD

RB 19

DA e e e

WM 214

WM 104

WM 104-§

June, 1953
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RESISTORS

MIL-R-93A JAN-R-93 STANDARD TYPES

Our standard time proven JAN, MIL and
Commercial lug terminal resistor.

SN -

Manufactured and 100% tested in accord-
ance with the applicable specifications,
these resistors are used by every major
i electronic equipment manufacturer in the
B country.

i Reversed and balanced Pl-windings for low
| inductance, with use of only the finest re-
\ sistance alloys.

Impregnated with approval fungus, moisture
and salt waterproofing compounds.

!
i JAN approved non-hydroscopic steatite
bobbin, specially treated prior to winding
1 in order to provide additional protection
J for fine enameled wire.

RB 45

N i o TN ey S omiae St NS 2t

Protective fungi resistant acetate label.

Rigid hot solder coated brass terminals for
easier soldering.

| JAN-R-29 METER MULTIPLIERS

Surpass all requirements of JAN-R-29

HERMETICALLY SEALED:

Insures dependable operation under most
severe moisture conditions.

STEATITE PROTECTIVE CASING:

Glazed surface prevents high voltage
leakage.

© WINDINGS:

“Certified”’ low temperature coefficient
resistance alloys properly ‘‘aged’ to pro-
vide long term stability.

REPLACEABLE INTERNAL SECTIONS:
Eliminate complete loss of unit if dam-
aged.

FERRULE TERMINALS:

= i Heavy nickel plated brass. Corrosive re-
MFA ; sistant. Fit standard fuse clips.

MFC

MORRISTOWN, NEW JERSEY
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FIXED, ACCURATE
NON-WIREWOUND
°
DEPOSITED CARBON RESISTORS
Western Electric Co. Licensee
@
Three finishes to meet varied

applications and requirements
®

Three power ratings —
Yy, 1 & 2 watts
®
All have crystalline carbon fiim
deposited on ceramic core

USE “FIXTOHM’’ BECAUSE...

ACCURACY: = 1.09%, standard
STABILITY: = 0.39, average resistance change
H.F. CHARACTERISTICS ARE EXCELLENT
SMALL SIZE * * * LOW COST
TEMPERATURE COEFFICIENT: low, negative

WRITE FOR TECHNICAL DATA AND PRICES

CAMPBELL iINDUSTRIES, INC.

ST. ELMO STATION CHATTANOOGA 9, TENN

REGULATED

POWER SUPPL\

MODEL PR-1000

SPECIFICATIONS

% REGULATED OUTPUTS:

4300 VDC 109 adj. Maximum curren

one amp. continuous.

+150 VDC =109, adj. Maximum curreﬁ
!

150 milliamperes.
HEATER: 6.3 Volt @ 6.3 Amp.

REGULATION: Better than .03 of one percent

*

*

% RIPPLE: Less than 3 millivolts.
* IMPEDANCE: Less than V45 ohm.
*
*
*

FUSED: Input and output.
B-}- delayed for protection.

Moderately priced.
Short delivery dates.

¢ J ELECTRONICS MFG. CO.

;
g
|
a

i

102 Murston St. Luwrence Masé

/ 800-2600,, 5255

nghtwelght — Portable Units
seciricanions - For Field and

1. ACCURACY

Better than .05% from 20°F to 120°F 1
5, Lt than 057 . Laboratory Use!

Usable indication with 1 milliwatt input Models

Adjustable for higher levels FS-C-171-A  800-1200 MCS.

3. INDICATOR f :g <c: :;gﬁ }mo ;’5°° Mcg
i I - 600-2250 MC!
50 Microammeter j FS.C. 74 A 1700 3009 MeS:
4. INPUT

50 Ohm Type N Connector
5. EXTERNAL DC OUTPUT
Pin Jacks
6. EXCURSION OF MICROMETER
One-half inch
7. MICROMETER SCALE
at 1000 Mc —
1 Division equals 290 KC
at 1400 Mc —
1 Division equals 350 KC
at 2000 Mc —
1 Division equals 450 KC
at 2600 Mc —
1 Division equals 555 KC
8. EXTERNAL SIZE
6Y2 x 9% x 77
9. WEIGHT
Four pounds

GRS 5 cse

i (ﬁé\‘hty units are also avail-
- able for custom housing)

o oo L5 S Bt it s e

P. 0: Box 504,
“Asbury Park, New Jersey

102

THEY™...

have learned to rely
on the ELECTRONICS
BUYERS' GUIDE for
essential product in-
formation. They natur-
ally go to the “‘Guide”’
first, when they de-
sign, when they speci-
fy and when they buy.

*

Over 32,000 sub-
scribers including engi-
neers, designers, spe-
cifiers, purchasing
agents, maintenance
and production
personnel.

electronics BUYERS' GUIDE

ABC ABP

A

g
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re more and more industries

perfyrng Adlake Mercury Relays

ror Trmrng and Control functrons7

— e e =

Every

Adlake Relay
gives yoL
these PLUS
Features:

o HERMETICALLY SEALED—dust
dirt, moisture, oxidation and tem-
perature changes can't interfere
with operation.

o SILENT AND CHATTERLESS
e REQUIRES NO MAINTENANCE
e ABSOLUTELY SAFE

e MERCURY-TO-MERCURY CON-
TACT—prevents burning, prttmg
and sticking.

.. and every Adlake Relay is
tested. .. and guaranteed. ..

to meet specifications!

For complete details of the broad ADLAKE
Relay line, send for your copy of the new
ADLAKE Relay Catalog. Address: The Adams
& Westlake Company, 1953 N. Michigan, Elk-
hart, Indiana. In Canada, write Powerlite
Devices Limited, of Toronto.




Lighting
Control

Power Relay
Assembly

The Adams & Westlake Company's Engineering Depart-
ment is completely equipped to serve your special needs.
ADLAKE service includes developing and building
complete control systems, custom-built terminal boxes,
junction boxes, and similar special assemblies.

Whatever your particular
relay problem may be, please feel free
to present it to us

\Special Waterproof
Junction Box

Complete Control
Units

Delayed Action
Control

of serving the transportation
ind building industries

Established 1857 o ,ELKHART, INDIANA ¢ New York o Chicago ' . |

Monuff:clurgrs of ADLAKE l:lerrrieij-eolly Sealed Mercury Relays




FABRICATED PARTS

SHEETS  RODS e« TUBES

VULCANIZED
THERMOSETTING

phenolic, melamine and silicone resins in paper,
cotton fabric, glass cloth and Nylon base materials

®
i
e
g CRAFTSMANSHIE. .. BEVELING
h . . DRILLING
J Work f tional aptitud
5 in :)l:er:e:c?clec:;er:cltoenr?sﬁ::,;fu ) HOT STAMPING
; P N . LAPPING
;l vulcanized fibre and thermosetting LUGGING
¢ plastic (phenolics, melomines and MARKING
gl silicones) have been trained through MILLING
E: the years by BAER specioalists in PUNCHING
&r fabrication of such materials. Finest ROUTING
¥ craftsmanship and economy can be SAWING
i depended upon. gnEAXI:’;‘PIGG
SILK SCREENING
T 20,000 sq. ft. of manufacturing and THREADING
e storage area plus complete standard TURNING
! and special equipment for most
i efficient production of large or @
[ small orders, assure perfection of ANTENNA
EJ product and prompt deliveries. INSULATORS
] BAER stondards are well known, ARC SHIELDS
! BUSHINGS- « DISCS
: FUSE BLOCKS
| ENGINEERING... GASKETS
...COLORS  Sroms
| if you have a problem relating Standard colors NUTS » PANELS
lo the use of vulcanized fibre or

L ———

thermosetting plostics, BAER
engineers are always available
for consultation,

BAER experience and manufacturing
techniques are especially

of vulcanized fibre are
GRAY, RED and BLACK.
Fish paper (electrical
insulation) is SLATE GRAY.
;Thermoseﬂing plastics are
availakle in BLACK or NATURAL,

RATCHETS * SPACERS
SPACER BLOCKS
SWITCH BARS
SWITCH HANDLES
TAGS + TUBES
TERMINAL BLOCKS
TERMINAL BOARDS

i valuable in the solution of S . TRANSFORMER

: problems in creating odd depending upon the base -motenol. WEDGES
shapes with special .0 STOCKS WASHERS
physical characteristics. Sheets, rods and tubes in fibre &

and plastics are available from BAER stocks.
Almost anything yot want —when you want it,

can be provided bf BAER. Send drawings, blue
prints or rough sketches for our prompt estimate.

CSPECIALLZ3 N Y1)
1 43710 CUSTOMER
S ECIFICATIONS

All materials are made in strict accordance
with NEMA and[or government standards.

N. S. BAER COMPANY

HILLSIDE, NEW JERSEY

PHONE WAVERLY 6-2250-1-2

o
LSRN
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Look To PaIarad or. ..

Features: 2 =

Frequency Range 10 me¢-21,000 mc—4
tuning heads

Single dial tuning to 1% accuracy
Spectrum Display variable from 250 ke-
25 mc

Frequency Marker for measuring fre-
quency differences of 0-25 mec

Supplied with 1-12 kmc¢ broad band
attenvators

Avtomatic voltage selector for each
tuning head

Uses:

Examine pulse spectrum of magnetrons
and klystrons

Measure noise and interference spectrum

Broad band receiver from 10 mc to
21,000 mc

Observe and measure harmonic fre-
quencies of transmitter

Measure signals separated by small fre-
quency differences

Measure bandwidth of microwave cav-

ities :

talibration microwave oscillators and 3 3

proselectors SPECTRUM ANALYZER
Features: Mode! LSA

10 me—21,000 mc
Single dial tuning to 1% accuracy

Tracked reflector-no wavemeter or kly-
stron modes to set
Contained 0-120 db attenvator to +=1 db

absolute ‘ T MERE. ¢ s b |
Internal Modulation-pulse-F.M. external ‘ ” == i
pulse input MICROWAVE SIGNAL GENERATOR j
Uses: Modei MSG-4 g
Test Sensitivity and frequency of radar 7,000 me¢—10,750 mc
systems

External Sync ovutput allows use as
X-Band Test Set

Testing of microwave components, wave-
guides, etec.

Features: jog

Single dial tuning to 1% accuracy —
direct reading dial

High power ovutput
Provisions for external modulation
Large frequency coverage

MICROWAVE SIGNAL SOURCES

Model:
Uses: SSR 650 mc— 1300 mc
Source of High Microwave Power over SsL 1000 mc— 2300 me
wide frequency ranges $SS 2000 me— 4600 mc
Testing microwave components, wave- SSM 4300 mc— 8300 mc
guides, VSWR etec. $5X 7900 mc— 10750 mc
Antenna measurements

Features and Uses:

Well regulated supplies for use with
Polarad’s Series of Microwave Signal
Sources

Used for powering Raytheon’s wide
band Klystron tubes

KLYSTRON POWER SUPPLY

Features and Uses: Model KX

Frequency response flat from 10 cps to
20 me

Amplifier Gain 320 (50 db)

Phase linear with frequency over entire
frequency range

Contained high impedance attenvator
0-50 db and external probe

Wide band amplification problems

WIDE BAND VIDEO AMPLIFIER
Model VT 10 ¢ps 10 20 me

We Manufacture o Com

LARAD ELECTRONICS CORP., 1t

Export Dept. 13 E. 40t

Sales Representatives: Albusuerana o

Racdmse a PR 5T ST - Y 9 = rl..j



SYNCHRONIZING GENERATOR
Mode! PT-101

PORTABLE TELEVISION
WAVE FORM MONITOR
Model T0-1

)| PICTURE MONITOR
| Model M-105

REGULATED POWER UNITS

e for Catalog

opolitan Avenue,

5 N.Y.

- W o~ = 2 & ' Y AYa .2 Yol & Caomailt. a

rooklyn 11, N. Y. €

Look To Polarad For. ..

Monoscope Signal Source and Synchron-
izing Generator are used for the gen-
eration of composite Video Signals
(test pattern) for testing of Video
Systems.

Features:
PT-101

Standard RTMA signals for driving
camera

Built in 3” oscilloscope for monitoring
output signals and for general
maintenance

Simple adjustment controls for an
output pulses on front panel

PT-102

Standard RTMA composiie Video Sig-
nals—3 outputs 2 voits across 75
ohms.

Overall resolution 500 lines

Linear high definition test pattern for
laboratory and industrial use

Self contained regulated and high volt-
age supply

Features:
Special Sync separator for TV signals
53” cathode ray tube
Signal calibration accuracy 2%

Large horizontal expansion amplifica-
tion—24 tube diameters

Frequency response 4 mc = 3 db, 60 cps
sq. wave less than 29% tiit

Portable instrument that may be rack
mounted
Uses:
General purpose oscilloscope, especially
designed for Video Wave form anal-
ysis

Features:
Monochrome and/or color signals per
FCC and NTSC standards
Resolution, 450 lines or better
12” Kinescope

Portable instrument that may be rack
mounted

Horixontal and vertical linearity excel-
lent
Uses:
High Fidelity Picture Monitor-Studio or
Laboratory

Use with storage and traveling wave
tubes

Model: Output voltage Output current
PT-110 400-450 V. 250-300 Ma
PT-111 250-300 V. 100-400 Ma
PT-111D 250-300 V. 100-400 Ma
PT-112 250-300 V. 150-800 Ma

Features:

Electronically regulated power supplies
Ripple less than 30 mv. pzak to peak

Rack mounting—dishpan construction—
all parts readily accessible

Centering current for T.V. application

Y 2P
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& Moowaye |
ASSOCIATES
JAN. 2347

MAGNETRONS

Our MICROWAVYE magnetron
group produees many magnetron
tubes ranging in powcer from one
watt tothe300kw peak. Our mag-
netrons incorporate the latest
techniques including vacuum
cast copper anodes. ceramic
wherever possible, and superior
new cathode materials. Write for
quotations on your requirements.
We now are in production on the
types 2J42, 6027 (2J42A), 4]J50.
4J52, 5789 and the ESM-418,

TR TUBES

We are producing a series of
broad-band waveguide type TR
tubes for use in radar duplexers.
Long life, low leakage and VSWR,
and short recovery time are in-
trinsic in the design of all of our
tubes. We would be pleased to
quote on the 1B63-A, 1B58, 5927.
5863 and similar types.

ATR TUBES

Representing a tremendous im-
provement over previous types,
the new flange mounting 6276
and 6284 are now available either
for retrofitting to existing X-band
radars or for new designs. These
types eliminate the arcing pres-
ent in old resonant mounts
and occupy less space.

Z
PERFORMANCE

MICROWAVE ASSOCIATES, INC. is
geared hboth for the design and pro-
duction of top-quality microwave
magnetrons, TR and ATR tubes, and
silicon diodes for mixer and video use.
Precise test equipment and waveguide
components are manufactured for the
millimeter wave region.

Our company is a creative organiza-
tion and has supplied many superior
new components to the microwave
field. Our engineering staff offers a
rare combination of seasoned experi-
ence in microwave power and gas tube
design and fabricaiion coupled with a
sound theoretical background of elec-
tromagnetic, gas discharge, and solid
state physics. We are well equipped
with the necessary tools of research
such as high and low level test equip-
ment, calculators, etc.

Our production facilities are excel-
Ient and include complete chemical,
plating, and metallurgical labora-~
tories, hydrogen furnaces, RF ceramic-
to-metal brazing equipment, and a
fully equipped glass shop. Our exhaust
facilities are capable of producing the
highest vacuum.

Within the production department
are engineers skilled in design, meas-
urements, process and production
techniques; trained assemblers, weld-
ers, glass blowers and chemical proc-
essing operators. Quality control
groups monitor all production opera-
tions to insure the consistent high
level of our product. We are staffed
and equipped for the volume produc-
tion of highest quality microwave
tubes.

For further information write for
our complete new Catalog 53B.

MILLIMETER TEST EQUIPMENT

MICROWAVE now produces a series of wave~
gqld_e components and test equipment for the
mllhme.ter regions. We are expanding our
production into the lower frequencies such as

the popular X and S bands.

22 CUMMINGTON ST., BOSTON 15, MASS.
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MICROWAVE

SILICON DIODES

MICROWAYVYE’s new 1N23C low-
noise X-band mixer diode repre-
sents the greatest improvement
in this field since World War 11,
With suitable circuitry system
noise figures of less than 10 DB
can be realized. Close limits on
RF and IF impedances are held in
the manufacture of this diode.
The IN23C can be used in existing
systems as a direct replacement
for the 1IN23B with often as much
as 3 db gain in signal-to-noise
ratio. MICROWAYE also manu-
factures in large quantity low
cost JAN 1IN23B, 1IN2IB, and
IN21C diodes.

BALANCED PAIRS

Two types of matehed pairs are
available for use in balanced
mixers to reduee local oscillator
noise contribution. The IN23BM
and IN23CM are standard diodes
matched within narrow limits for
conversion loss, RF and IF im-
pedance. The 1N23BMR and
IN23CMR are pairs with one unit
of reversed polarity to allow for
simplied mixer design.

OTHER DIODE TYPES

MICROWAYE is extending its new
techniques to both mixer and
video detectors for other frequen-
cies, A series of coaxial types such
as the 1IN26, 1IN78, and IN53 will
be available by late summer. The
SD7000 is available for the 6500
mc region. Write for catalog 538
describing our Silicon Diode
line in production .




8o from MMPHENOLS 5 PLANTS
™ _precision-made components
for the Electronics Industry

With its recent expansion of production facilities,
AmpHENOL is supplying Radio-Electronics manu-
facturers quality electronic components in ever
increasing amounts. AN Connectors, RF Connect-
ors, RG Cables —all of the AmMPHENOL products
" which have been confidently used by the industry
for so many years—are more in demand today than
ever before. Matching this mounting demand is
the expanding production of AMPHENOL—produc-
tion to better serve you.

Not only with those products already cataloged
is AMPHENOL able to serve you. The AMPHENOL
engineering staff is ready to assist you in the Jesign
and development of new products for special ap-
plications. Whether it is the engineering of a totally
new component or the modification of an existing
one, they will sit down with you and help plan the
part that you have in mind.

AN CONNECTORS AmpuenoL is the leading manu-
facturer of AN Connectors. For use in critical power,
signal and control circuits, these connectors fully meet
government specifications. (In fact, prior to the is-
suance of MIL-C-5015, AmpuenorL AN Connectors
incorporated many features requested by the specifi-
cations.)

RF CONNECTORS Awmpuenor RF Connectors give
never-failing continuity in thelinking of coaxial cable.
Available in several different types of construction,
they have extremely low RF loss and a performance
reputation for durability.

:
Slssssetisss /

RG CABLES The expert engineering that went into
the AMmpHENOL RG Cables is reflected in their superior
record of dependability and efficiency. Produced to
rigid military specifications, strict end-to-end uni-
formity is just one feature of these remarkable cables.
Utilization of polyethylene for most cable dielectrics
and Teflon for high temperature applications insures
peak performance.

AMERICAN PHENOLIC CORPORATION

chicago 50, illinots
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ELECTRICAL DATA*

Type V(-1258 5949/1907 5948/1754 Ve
i
. "e""d 1000 | 25000 | 25000 |3
Forwcn.'d Anode volts volts volts 9
_for Pulse Potential !
Maximum Peak 20 500 1000 Z
voltag.e Anode Current amps amps amps o
Generahon Maximum Average | 0.05 0.50 1.0 ‘_)
Anode Current amps amps amps [

Maximum Heating
Factor 1.0x108 |6.25x107 | 9.0x10% |/
(epy x prr x ib) ,
T |
Nominal Filament 12.6 95 190 b
Power watts watts watts ’“}.‘
Hydrogen. No Yes Yes 7

Reservoir

*More detailed information on electrical and mechcnicol;:»!
data witl be supplied on request. E

©A NEW CONCEPT OF HYDROGE!
THYRATRON DESIGN! The tubes iy
lustrated represent a departure froy
conventional hydrogen thyratron d'di
signs and are aresult of several yea:
of concentrated development wor’f}

TYPE VC-1257 TYPE 5948/1754 TYPE 5949/1907 They are primarily em)
Hydrogen filled, zero bias  Hydrogen filled, zero bias Hydrogen filled, zero bias TYPE VC-1258 ployed in the genefﬂtl'o_«%
thyratron with hydrogen  thyratron with hydrogen  thyratron with hydrogen Zero bias miniature hydro- of peak voltages wit}
generator for generation of reservoir for generation of reservoir for generation of gen thyratron for the durations in the order ¢
pulse power up to 40 peak pulse power up to  peak pulse power up to generation of peak pulse u 10 € order
megawatts, 12.5 megawatts. 6.25 megawatts, power up to 10 KW, microseconds,

® CHATHAM specializes in the develop-
ment, design, and construction of custom-
built electronic equipment to exactly meet
customers’ requirements, Our capable staff
of engineers will furnish prompt estimates
or, if desired, will call to discuss your prob-
lem personally. Call or write today.

Pulse life test equipment
built by CHATHAM checks

receiver type tubes under
pulse conditions.

> & : — S ulator builj
¥ ; ! : = Ly CHA!
20 Megawatt Hydrogen Thy- Wl ' B  THAM t4
ratron Test Equipment built ; - ; rigid govi
by CHATHAM to customers’ ¢ f L] . ernmen
specifications, S standards. |
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Ruggedized
Type Tubes
@ The following SR4AWGY. 2D21W

tubes fully conform

to JAN specifica- 6ALSW oCc3wW

“fions and can be SHOWGT OD3IW

supplied promptly,
usually direct from 25Z6WGT 2050W
tock:

TYPE 719-A HIGH VACUUM

CLIPPER DIODE

This tube is used primarily for clipper diode
service in hard tube modulator circuits. Filament
7 volts, 7 amps...Inverse peak anode voltage
25 kv, Max., peak anode current 10 amps, Max.,
anode dissipation 75 watts.

TYPE 1Z2 RECTIFIER

A small bulb high voltage vacuum rectifier. Low

cathode heating power and low dielectric losses
make tube suitable for radio frequency supply
circuits. Filament 1.5 volts, .290 amps...In-
verse peak anode voltage 20,000, average plate
current 2 ma....peak plate current 10 ma.

TYPE 1B46 REGULATOR

A cold cathode glow discharge tube designed for
voltage stability. DC operating voltage 82 volts,
operating current range 1 ma minimum, 2 ma
maximum. Regulation 3 volts.

Electronic e

s

TYPE 395-A COLD CATHODE
GAS TRIODE

Requires no filament supply and is used in many
grid controlled rectifier and relay applications.
Maximum D.C. anode current— 10 ma.
Maximum D.C. anode voltage—150 volts

TYPE 4B32 RECTIFIER

A rugged half-wave Xenon filled rectifier. Oper-
ates in any position throughout an ambient tem-
perature range of —75°C to +90°C. Filament
§ volts, 7.5 amp ... Inverse peak anode voltag}e
10,000 average anode current 1.25 ainps,

TYPE 394-A THYRATRON

A Mercury vapor and Argon filled thyratron for
grid controlled rectifier service. Operates over
wide ambient temperature range. Heater 2.5
volts, 3.2 amps...Inverse peak anode voltage
1250, average anode current 640 ma.

TYPE 3828 RECTIFIER

This rugged half-wave Xenon filled rectifier will
operate in any position and throughout an am-
bient temperature range of —75°C to +90°C.
Filament 2.5 volts, 5.0 amps...Inverse peak
plate voltage 10,000, average anode current .25
amp.

b

@ TYPE 1522 (illus-
‘irated) is a mechan-
Yically actuated,
ingle-pole, double-
XJ“: hrow, glass vacuum
i'switch. This and
%}other types can be
i

!}gsupplied.

SPECIFICATIONS

HOLD OFF VOLTAGE: Internal—10,000 volts rms; External® {at 27,000 feet oltitude)—
10,000 volts rms; External® (at 40,000 feet altitude]—7,500 volts rms.

INTERRUPTING RATING, RESISTIVE LOAD: 1,000 operations life at 10,000 v, ac, rms—
10 amp, ac, rms; 1,000,000 operations life at 10,000 v, ac, rms — 2 amp, oc, rms;
500,000,000 operations life at 10,000 v, ac, rms—0.1 amp, o¢, rms.

.2 ozs, MAXIMUM WIDTH (overall} —. . 47 ins,
5/ ins. MAXIMUM THICK. (overall}—._..11% ins,
*at 50% humidity g o

NET WEIGHT (approx.). ...
MAXIMUM LENGTH (overal

T B R R IR R

VACUUM FUSES

T

GE

s i BT

RN

CHATHA M

"

Can be supplied by Chatham to exact customers’ specifications if or-
dered in adequate quantity. Call or write for full particulars and quotes.

ELECTRONICS CORP.
EXECUTIVE AND GENERAL OFFICES: LIVINGSTON, NEW JERSEY
PLANTS AND LABORATORIES: NEWARK AND LIVINGSTON, NEW JERSEY



e Oscillosco

Th pe that portrays the
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Investigations of complex waves take great strides forward when either a Waterman SAR or LAB PULSESCOPE is emp'lj
Their compactness, portability and precision have established a new high in pulse measurement instruments for all elec
work. Each PULSESCOPE has internally generated markers which are synchronized with the sweep with the basic diﬁerenr%
the sweep in the LAB PULSESCOPE initiates the markers while in the SAR PULSESCOPE it is the crystal controlled markers !
initiate the sweep. Power supply requirements of 50 to 1000 c.p.s. at 115 Volts permits operation almost anywhere.

The SAR PULSESCOPE, model S-4-A, is characterized by The LAB PULSESCOPE, model S-5-A, has equivale;

a pulse rise time of 0.035 microseconds thru a video amplifier time of 0.035 microseconds, a fixed 0.55 microseconds v
with a sensitivity of 0.5 Volts p to p/inch. A vertical delay delay and 0.1 Volts p to p/inch sensitivity, so arran|
of 0.55 microseconds is optional. A and S sweeps covering to assure portrayal of leading edges on displayed s§'§
a continuous range from 1.2 to 12,000 microseconds are A precision calibrated voltage is provided as well ;
augmented by R sweeps, which in turn are variable from optional sweep expansion of 10 to 1. A built-in 1
2.4 to 24 microseconds. A directly calibrated dial permits generator voltage is available for synchronizing anyiw
R sweep delay readings from 3 to 10,000 microseconds. ciated test equipment. y

. WATERMAN RAYONIC, CATHODE RAY TUBE DEVELOPMENTS

Since the introduction of the Waterman RAYONIC 3MP1 for miniaturized oscilloscopes,
scientists in our laboratories have diligently searched for more perfect answers to present day
cathode ray tube problems. Such research led to the introduction of the revolutionary new
3SP and 3XP type cathode ray tubes. These tubes were designed with multi-trace oscilloscopy

in mind. Every avenue of practical design was explored to produce tubes with bright, sharp
traces and high deflection sensitivity at medium anode potentials.

DEFLECTION 1
FURE PHYSICAL DATA TYPICAL VOLTAGES FACTOR V/IN. MAX. vOLTY
Face Length Base | Anode #3|Anode #2 | Anode # 1 Grid #1 D1to D2 |D3to D4 |Anode # 3 [Anodel
Medium 3000 1500 300 —
30P | 3inch | 10 inches | Diheptal 2220 | —P5te —67.5 12740 173 | 9410128 4000 201
Round 12 Pin 4000 2000 |400t0 690 | —3010—90 |170 to 230 |125 to 170 ‘
2 Small 1000|200 to 350 -
B (e | oo | o | oMl o Oto —68  |140 fo 190130 to 180 28
‘ Round 12 Pin 2000 400 to 700 Oto —126 280 to 380|260 to 360
Small 1000 {165 10 310 | —
3SP | 1%x3 [ 9.12 inches | Duodecal 2 28.5t0 —67.5| 7310 99 | 5210 70 238
inches 12 Pin 2000 3301t0 620| —581t0 —135 (146 i 198|104 to 140
1%x3 | 8.88 inches Loctal .‘
axe | 13 2000 1400 10 690 | —22.510 —67.5 | 68 10 92 | 25 10 35 27)
d
- - .

Write for your complimentary subscription of “POCKETSCOOP” - OFFICIAL WATERMAN PUBLICATIO.
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}E‘IGH, WIDE and TWIN POCKETSCOPES have
s» the “triple threat” of the oscilloscope industry.
(small size, light weight and incredible performance,
iyrocketed this team of truly portable instruments
dparalleled prommence Each oscilloscope features DC
:'Fél amplifiers in both its vertical and horizontal chan-
"“he HIGH GAIN, S-14-A POCKETSCOPE, has a
! sensitivity of 10 mi]]ivolts rms/inch, and a frequency
lte within —2 db from DC to 200 KC, while the WIDE
| S-14-B POCKETSCOPE is characterized by fre-
| response within =2 db from DC to 700 KC and a
y' rity of 50 millivolts rms/inch.

F

;“NDUSTRIAL POCKETSCOPE, POCKETSCOPE
' S-11-A, has become America’'s =
'opular DC coupled oscilloscope
= of its small size, light weight,

hique flexibility. This compact
lnent has identical vertical and
latal amplifiers which permit the
ation of low frequency repetitive
nena, while simultaneously elimi-
- undesirable trace bounce. Each
er sensitivity is 0.1 Volt rms/inch.
{'equency responses are likewise
cal, within =2 db from DC to

)
}
:;}4.
Oéjer for yourself the amazing utility
s tiny work-horse of industrial
nics.

i

PHILADELPHIA 25, PENNA., U.S.A.
CABLE ADDRESS, POKETSCOPE, PHILA.

fs:;ofr;gdi:’“l_(fﬁ%fé'opss;@ RAKSCOPES@ . PULSEéGﬂPES@ and RAYONIC TUBES®

The TWIN POCKETSCOPE is essentially two HIGH
GAIN POCKETSCOPES with individual cathode ray tubes,
amplifiers, controls, but a common sweep generator. All
these are endowed with many identical characteristics. Their
sweep generators can be operated as triggered or repetitive
over a frequency range from 0.5 cycles to 50 KC, with
synchronization polarity optional. Return traces are blanked
and provisions are made for modulating the intensity in
each cathode ray tube.

Laboratory quality has not been sacrificed in order to
accomplish portability and ruggedness. Investigate the many
advantages of Waterman POCKETSCOPES.

RAKSC(]PE® The S-12-B RAKSCOPE is a rack
mounted, jAleed version of the famous
Waterman S-11-A POCKETSCOPE, with
the addition of a triggered sweep and a
special calibrating circuit for rapid
frequency comparisons. The entire
oscilloscope is built to occupy but seven
inches when mounted in a standard
relay rack.

Because provisions are made for apply-
ing input signals from the rear, as well
as the front, the S-12-B is the ideal
combination, systems monitor and
trouble-shooting oscilloscope. Investi-
gate the multiple applications of this
instrument as an integral part of your
own rack mounted apparatus.

S g
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ACTUAL SIZE
1.5 mid. ot 125 wvdc

Now, through the use of tantalum, new high standards
of electrolytic capacitor performance are available. The
tantalum oxide film is the most stable dielectric, chemi-
cally and electrically, yet discovered. As a result, Tan-
talum Capacitors offer advantages not found in any other
electrolytic type—long life, space saving, wide temperature

range, excellent frequency characteristics, no shelf aging.

Tantalum Capacitors are made by B
L Jmc(u

Fansteel and other leading capacitor man-

ufacturers. Ask for current information bul-

letins on Fansteel Tantalum Capacitors.

‘ ),0/" il

NORTH CHICAGO, ILLlNOlS, U.S. A,
Tantalum Capacitors. .. Dependable Since 1930

Fansteel Selenium|
Rectificrs are pro-
PRI [V cluced from top qual-

- ity materials of the
highest purity. Theyi
are made in a mod-|
ern plant where ade-
quate quality control safeguards form|
an integral part of every operation.!
Each Fansteel Selenium Rectifier is
exactingly assembled from carefully]
matched cells and rigidly inspected,

Fansteel Selenium
Rectifiers are both
rugged and compact.
Aluminum base plates
of ample thickness
prevent distortion or
warping .all insula- |
tion is heavy, all hardware stronGQ]
Each stack is coated, in manufacture,!
with one of three standard Fansteel
finishes to withstand the most adverse
atmospherlc conditions under which it
is expected to operate. i

Fansteel Selenium
Rectifiers rate high
on a ‘““more service
per dollar” basis, too. |
They have a practi-i
cally unlimited life.]
They do not deterio-|
rate when idle. They entail no main-
tenance expense whatever. Yes, on any
basis, you’ll find them the right recti-a
fier for your products.

WRITE FOR THIS
LITERATURE
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~ POINT:CONTAGT.-AND JUNCTION

| FOR CIVILIAN AND MILITARY APPLICATION

RADIO CORPORATION

PENNSYLVANIA

ADIO RECEIVING; SPECIAL PURPOSE; OSCILLOSCOPE, RADAR & SPECIAL PUR-
RON- TUBE RESEARCH » SPECIALIZED TUBE & TRANSISTOR TESTING EQUIPMENT




e Weather-Proof

Roller-Smith announces production of hermetically sealed
Ruggedized 22" and 3" instruments conforming to MIL-M-10304.

ration=Proct

In addition to Ruggedized instruments, a complete line of
hermetically sealed and unsealed types in conformance with Gov-
ernment specifications are available.

-SMITH CORI

BETHLEHEM, ?EM%‘%YW’@%@E@
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IDESIGNERS PRODUCTS ENGINEERS

! MIDDLE RIVER, BALTIMORE 20, "MD.




MUTUR UATA - RS : | Ready reference

No. 125

throughout
the year...

this Mid-June

issve of
electronics
serves

the industry

RO S e in the
' c G : exacting manner
1600 FRAME MOTOR .
Torque 4.5 in. oz. at 5800 RPM ari
' requires.

The
elect

The power output of this
precision motor is excep-
tionally high in proportion
to its light weight and
small size. Originally
developed for numerous
aircraft and portable :
applications, the charac- %
teristics of its performance :
can readily be modified
for a variety of new uses.

i)
3

3%
d
o

FE
B
iy
A

R
£
P

3
iz

i
|

:
:

i

i
%
e

o
S
%\%%

15

T

ELECTRICAL MECHARICAL <

users !
Series or shunt wound Completely eaclosed Q
Unidirectional or reversible Adaptable for any mounting with the ;
High starting torque  Lominated field poles ;
Low starting current  Stainless steel shaft only i

Low RF interference Two precision ball bearings

Armature and field windings  Mico insulated commutator
Varnish impregnated and baked  Permanent end play adjustment

T s At

accurate and

1600 FRAME MOTORS | Series | Shumt reliable ;
Watts Output, Int. (max.) 22 product source ;;
Watts Output, Con. (max.) 5 |
Torque at 8500RPM  (in. oz.) 3 available i
Torque at 5800 RPM (i, oz.) 4.5 1 . :
Lock Torque (in. oz.) 12 3 n the a:
Volts Input (min.) 5 5 electronic
Volts Input (max.) 32 32 .7,
Shaft Diameter (max.) .250" .250" indusiry ... 51
Temperature Rise 50°C. 40°C. ‘
eight 12 oz. They refer i,l
. 9 . FIRST |
: lCO%fg AC 1501 W, Congress 5t.,Chicago 7, lllinois to the
DYNAMOTORS-INVERTERS . ELECTRON1C CONTROLS: ALTERNATORS - MOTORS | “GUIDE.”
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ERIE TUBULAR CERAMICONS*
Temperature Compensating
Erie "GP"* Molded Insulated Ceramicons Molded Insulated Ceramicons
5 MMF—5,000 MMF 0.5 MMF—550 MMF
Erie "GP" Dipped Insulated Ceramicons Temperature Compensating
5 MMF—5,000 MMF Dipped Insulated Ceramicons
Erie "GP'" Non-Insulated Ceramicons 0.5 MMF— 1,800 MMF
5 MMF—5,000 MMF Temperature Compensating

Non-Insulated Ceramicons
0.5 MMF— 1,800 MMF

PRTEAISUIVINITRSIES IS

ERIE CERAMICON TRIMMERS

Style 535
. 0.7-3.0 MMF

1% Style 531 and 532
g 0.5-5 MMF
1-8 MMF {
Y Style 557 055'_":;°03;A‘A:F
1.5-7 MMF 5-30 MMF 1.5-7 MMF  5-20 MMF Siyle 3139 -
| 3-12 MMF  8-50 MMF 3-12 MMF  4-30 MMF 2.0-6.0 MMF Style 3132
A 5-25 MMF  65-95 MMF 3-13 MMF  7-45 MMF - 1.0-3.8 MMF
: '|50 190 MMF
ERIE FEED- THRU CERAMICONS ERIE DISC CERAMICONS
o Temperature Compensating, By-Passing, and High Voltage
Style " ~ . .

357

Style
831 801

5 MMF—1,000 MMF
5 MMF—-I 500 MMF

ERIE BUTTON” MICA
CAPACITORS

ERIE PRINTED
CIRCUITS .

325 26 Styl ;
3 323 :::324 Standard, Integrator, Filter,
and Coupllng Circvits |

Style
2322 2336

. . . R i . Custom Injection Molded Plastic Knobs, Dials,
Hi-K, GP, Button, and Plexicon are registered trade names of Erie Resistor Corporation. Bezels, Name Plates, Coil Forms, efc.

ERIE RESISTOR CORPORATIOR . . . ELECTRONICS DIVISION

Main Offices: ERIE, PA.

Sales Offices: Cliffside, N.J. * Philadelphia, Pa. ¢ Buffalo, N. Y. ¢ Chicago, Ill.
Detroit, Mich. ¢ Cincinnati, Ohio * Los Angeles, Calif.

Foctories: ERIE, PA. + LONDON, ENGLAND + TORONTO, CANADA




THE SYMBOL OF QIIAI.I'I'Y, e
ACCURACY, DEPENDABII.ITY

The equipments illustrated are typical examples of the comp,lete
line of PRD quality test components, Rigorously engineered and
meticulously manufactured to the highest attainable standards, these
units are now standard equipment in many of the leading research
ancf development laboratories throughout the world. In addition to
bt the widely diversified standard equipments offered, PRD
mamtams a highly qualified staff for special products development.
“This staff is at your service at all times for consultation.

FREQUENCY MEASURING DEVICES

UHE
FRE@UENCY Frequency Frequency Range Type Trons.mission lin_o Size
METER : Meters (kmc¢/sec) No. {Noeminal O.D.—inches)
470;9‘00’&{5 0.47—0.95 587 Ys
‘ 2.40—3.40 583 %
3 3
Type 801-A Z . 4.00—10.0 562-A %
~UNIVERSAL " General 3.95—5.85 574 2x1
- KLYSTRON Purpose 5.85—8.20 575 1% x %
~ POWER ' 7.05—10.0 576 1V x %
SUPPLY £ 8.2—10.0 585.A 1x % C
1300-1500 V- 8.2-10.0 585-B 1 x s T
"ol 65 s : 8.2—-10.0 586-A 1 x % i
o 1.;5 ”/3."6 1 4% {( In addition to the General Purpose Frequency Meters listed above, PRD manufcdulz
Cat 25 ma \ a complete line of Precision Frequency Meters covering the entire frequency ra’
; = from 0.55 to 39.0 kmc/s. Transmission line sizes include 3" coaxiol line and ?

standard wave guide sizes from 0.280” x 0.140” 1.D. to 2" x 1" O.D. All types ¢
available in Reaction and Transmission styles. .

The Type 500 Frequency Standard Multiplier is ovailable to generate standd
frequency signals in the UHF and microwave regions when used with the Type 612
Tunable Crystal Mount. k

4 SIGNAL SOURCES AND RECEIVERS
4 ‘ ITEM DESCRIPTION
; 2 | TUBE MOUNTS
0 3 Type 701 For type 2K28 klystrons, 2.400~—3.445 kmc/sec !
2 # Type 854 ] Type 702 For type 2K25 klystrons, 8.50—9.60 kmc/sec, 1 Vax % wavi]
j sUNIVERSAL Type 703 For type 2K25 klystrons, 8.50—9.60 kmc/sec, 1x2 wavegs
M H -SPECTRU Y R I | OSCILLATORS ]
; 2 M 1 ; Type 705 Covering the frequency range from 7.0 to 11.0 kme¢/sec
§ t XANALYZER . q Type 706 Covering the frequency range from 3.6 to 7.3 km/sec it
ai "8 5-9.6 kme/s POWER SUPPLIES | Providing all required electrode voltages to operate a wide ia
; Type 801-A of klystrons, plus internal modulators B
SPECTRUM i
| ANALYZERS ;
T Type 853 Covering the frequency range from 2.40 to 3.40 kmc/sec 7:
Type 854 Covering the frequency range from 8.50 to 9.60 kmc/sec
: ; Type 855 Combining both of the above ranges in one instrument |
i | GENERATORS §
4 Type 902 Covering the frequency range from 3.65 to 7.30 kmc/sec ﬂ
} Type 907 i Type 903 Covering the frequency range from 7.00 to 10.5 kmc/sec
BROADBAND‘:{ ‘ v Type 907 Covering the frequency range from 40 to 900 mc/sec |
SWEEP © | Notse ”‘
FREQUENCY 2 GENERATORS For the direct measurement of noise factors in the range of
; Type 904 IO 'o 1000 mc/sec
GENERATOR PRETi
© 40-900 mc/fs’
: : L s \ Type 275
X A ~ VOLTAGE STANDINQ\
) '~ WAVE RATIO AMPLIFE
300‘ 3000 ¢

RS-

S "x.\:«‘s*‘}\-’.\f.‘ ERRREIRINOR: 2 79
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. ~ Type312 .
GET - T E/H TUNER:
- 26.5—40.0 kmc'/'g;"

3 Type 196-B
{ ' VARIABLE
- ATTENUATOR

8.20-12.4 kmc/s
0-40 db

_ TRANSMISSION LINE SIZE
COAXIAL WAVEGUIDE (Nominal O.D.-inches)
(Nom. O.D.-in.} 0.622x | 0.420x | 0.280x

R % | ot [ WVax 1 Ve | i | 1D 1.D

| ATTENUATORS AND TERMINATIONS
'i:lfs 1156 154-A 1
fited 17y | 162 [ 161 | 160 | 159 | 189 | 190 | 197 Type 211 3

196.¢ PRECISION WAVEGUIDE, S&E

174-A [169-8]|177-B |184-A |196-D| 187

175-B [170-A| 178-B | 185-B {195-B | 188-A| 153-A] 192 SLOTTED SECTION iw
181,198 180 ’ ;.«'--1‘?79,‘26'5 kme/s o
130 N &
138 series 140
series 1100-C s < g s series 3 1
145 139 129 118 12% 114 116 131 132 133 } .
o, ~ ® ) DO o

365 357 | 356 355 |354-A

289,390 | 389,390 * < g : . e
391,392 | 391,392 L Type 585 - CoREE ST S ok
! DIRECT READING &= .
400 | 404 | 401 | 402 | 405 i FREQUENCY METER Q,
] 8.20-10.0 kme/s o
375-A|376-A] 377.4| 378-a|379-A| 386-A| 387-A| 388-2 , 2
369-A[369-8] 369-8 | 369-¢| 369-D| 369-E| f
462

s 465 s H
481

E COAXIAL

i ¥a R N

200-¢ 215-A 209-A|261-A] 204-A1202-A| 203-A] 210 21 212 . < TRANSM!SSION
3N ; Type 612-A LINE ADAPTER
306 309 300 305 302 | 303-A] 314 313 N2 CRYSTAL BOLOMETER 0-4.0 kmc/s

The Type 250-A Broadband Probe is designed for use with the Types 200-C through - : MOUNT
209-A and 215-A Slotted Sections; Types 210-212 are supplied with built-in tunable s L g
probes. The Type 361 R-F Adapter is available for use with the Type 250-A Probe, 1.00=-124 kmc/s

;M

g

612-A .
013 ‘Type 650-A
612-4,613 620 UNIVERSAL
’ {s) 627-A,628-A . s 616 621 618 POWER BRIDGE;
or 0.1,1.0,10,100 .
: The Type 650-A Universal Power Bridge is designed to be used with any of the mw full scale i
bolometers or thermistors listed for the measurement of absolute power level. ‘;
) BOLU K
FOR USE WITH TYPENo. FORUSEWITH | TYPENo. FORUSEWITH |
W 250-a,612-a, 613 629-A(s) 623(s) 630-B(s) 626(3) i
'ﬁk‘ 210, 211, 616, 621 629-B(s) 624(s) 631-C 627-A
212, 618, 620 630-A(s) 625(s) 631-D 628:A

nt is supplied with coptive flange screws
ile on special order only

Type 627-A
BROADBAND COAXIAL
! BOLOMETER MOUNTS
| 5-100kmefs - -
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TSI PERMANENT MAGNETS

24 Hour Service

ON CATALOG MAGNETS ;

Write for this handy reference book full of
detailed permanent magnet information. Ask
for Catalog No. 11—,

MATERIALS g

Indiana’s wide variety of magnet alloys i

Al materials . « . @il sizes . . . ¢l shapes « o .

Look to INDIANA for quality permanent magnets — for skill
in ma<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>