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CONSTANT VOLTAGE 
TRANSFORMERS.

COVER: The old-fashioned scales shown 
are symbolic of a long-standing problem 
—how to compare U.S. and Soviet 
electronic equipment. The Russian Trade 
Fair in New York last year gave ELEC 
TRONIC DESIGN'S editors enough fol 
start the comparison. Through detailed 
examination, lasting over a period o 
many months, the editors have been 
able to produce a full-dress, side-by-side 
staff report on how the two countries 
stack up. The report begins on p 50

MINIATURE AUDIO 
TRANSFORMERS 

p to MIL Specifications

Mag. Amp 
MAF-5

Wt. 18 ox.

Radar
New Moving Target Indicator Ada| 

fed to Most Radars..........P *

• Maximum power efficiency and optimum 
pulse performance.

• For use in blocking oscillator, intentage 
coupling and low level output circuits.

• Ruggedised construction — Grade 4.
• Series or parallel connection of windings 

for optimum turns ratio.

Inductance: I Millihenry 
to 1000 Henry
Maximum Direct Current: 
I Ampere

Instrumentation
Russian Test Equipment Compared

With U.S. Hardware—A Critical
Appraisal ............................... p 50

A Soviet Engineer Looks at His Own)
Country's Test Equipment .. p 70

Transistor 
Preamp.
MAT-1

Wt. 10 ox

■
 Ruggedized, 

MIL STANDARD 
AUDIO TRANSFORMERS

Variable DC test voltage: 
50 to 1000 volts
Resistance range: .1 meg
ohm to 4,000,000 megohms

Computers
NBS Building Analog-Digital 

Machine................................p
Computer Will Count Election 

Ballots ................................. p
Telex Random-Access File Reduces

Access Time One-Third .... p

Semiconductors
Wideband Video Amplifier Design

Using Mesa Transistors .... P ' 
/\4icrominiature Silicon Transistor U|

Power Output by 50 Per Cent p /
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■
 Ruggedized, 

MIL STANDARD 
POWER & FILAMENT TRANSFORMERS

Primary 105/115/125 V 50-60—

FREED QUALITY INSTRUMENTS 
FOR PRECISION LABORATORY TESTING

Here at last is a hermetically sealed magnetic 
voltage regulator that will provide constant 
output voltage regardless of line and or load 
changes.

HERMETICALLY SEALED, 
MIL-T-27A 

PULSE TRANSFORMERS

Communications
GLOBCOM Examines New and Old

Problems ............................... p 4
Underground Radio Tested in

New Mexico ......................... p 4
lono and Tropescatter Used In

Transpacific Communications p 26

• Hermetically sealed 

Grade 4.
• Frequency response: 

± 2DB 30-20,000 CPS
♦± 2DB 200-10,000 CPS

American 
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THIS IS A PARTIAL LIST OF CATALOG UNITS AVAILABLE FOR IMMEDIATE DELIVERY- 
SEND FOR COMPLETE TRANSFORMER AND INSTRUMENT CATALOGS.
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Sm. S0/2M/SM
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to multiple line
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rau t FH 30,666 Ct.
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FwaXil Raad mettar impioti

Cat. No. Appi MIL Std MIL Type
MGR 1 Plate A Fil. 90026 TF4RX03HA001

MGP 2 Plate A Fil. 90027 TF4RX03JB002

MGP 3 Plate A Fil 90026 TF4RX03KB006

MGP 4 Plate A Fil. 90029 TF4RX03LB003

MGP 5 Plate A Fil. 90030 TF4RX03MB004

MGP 6 Plate 90031 TF4RX02KB001

MGP 7 Plate 90032 TF4RX02LB002

MGP 8 Plate 90036 TF4RX02NB003

MGF 1 Filament 90016 TF4RX01EB002

MGF 2 Filament 90017 TF4RX01 GB003
MGF 3 Filament 90018 TF4RX01FB004

MGF 4 Filament 90019 TF4RX01HB005
MGF 5 Filament 90020 TF4RX01FB006
MGF 6 Filament 90021 TF4RX01 GB007
MGF 7 Filament 90022 TF4RX01JB008
MGF 8 Filament 90023 TF4RX01KB009

MGF 9 Filament 90024 TF4RX01JB012

MGF 10 Filament 90025 TF4RX01KB013

Cat No MH Type
Pulse Voltage 

Kilovolts
Chor. Imp. 

Ohms

MPT- » TF4RX35YY O.25/O.25/O.25 250

MPT- 2 TF4RX35YY 0.25/0.25 250

MPT- 3 TF4RX35YY 0 5/0.5/0.5 250

MPT- 4 TF4RX35YY 0.5/0.5 250

MPT- 5 TF4RX35YY 0.5/0.5/0.5 500

MPT 6 TF4RX35YY 0 5/0.5 500

MPT 7 TF4RX35YY 0 7/0.7/0 7 200

MPT « TF4RX35YY 0 7/0.7 200

MPT- » TF4RX35YY 1.0/1.0/1.0 200

MPT-10 TF4RX35YY 1.0/1.0 200

MPT-11 TF4RX35YY 1.0/1.0/1.0 500

k MPT-12 TF4RX35YY 0.15/0 15/0.3/0.3 700
Cat. N. Imped level—ehm« Appl. MU Std MU Typ«
MCA 1 PH. 10.000 C.T

Sa«. 40,000 
Split * C T

Interstoge 40000 TF4RX1 5 A JOO 1

MCA 2 Pri. 400 Still 
Sa«. 4. R, 1*

Matching 40001 TF4RX16AJ002

MCA 1 Pri. 600 Stilt 
Sa«. 11S.000 C T

Input 40002 TF4RX10AJ001

MCA 4 Pri. MO Split 
Sa« MO Split

Matching 40003 TF4RX16AJ001

MCA 5 Pri. 7,600 Tat 
• 4.»00 
Sac. MO Split

Output 40004 TF4RX13AJ001

MCA « Pri. 7.MO Tat 
• 4 IOO 
Sa«. 4, R, 14

Output 4000S TF4RX13AJ002

MCA 7 Pri. IS.000 C.T 
Sac M0 Split

Output »0006 TF4RX13AJOO3

MCA t Pri. 24.000 C.T 
Sa« 600 Split

Output 90007 TF4RX1 3AJ004

MCA 4 Pri. 40,000 CT 
Sac 400 Split

Output 4000t TF4RX1 SAJOOS

SUPPLIED EITHER MIL. OR COMMERCIAI

CAT #
INPUT
VOLT.

LINE 
FREQ.

OUTPUT 
VOLT.

OUTPUT 
VA.

MCV- 620L 95-130 v 60 cps. 115 20
MCV- 670L 95 130 v 60 cps. 115 70
MCV 61301 95-130 » 60 cps. 115 130
MCV- 670F 95-130 v 60 cps. 6.4 70
MCV 6I30F 95 130 v 60 cps. 6.4 130
MCV- 420F 95-130 v 400 cps. 6.4 20
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100 110

400 410 420 430 440 450 460 470 480 490 500 510 520 530 540

409 419 429 439

850 860 870 880 890
851 861 871 881 891

State

StateCity Zona

Title

700 710 720 730 740 750 760 770 780 790

Zone State

758 768 778 788 798
759 769 779 789 799

251 261 271 281
252 262 272 282
253 263 273 283
254 264 274 284
255 265 275 285

501 511 521 531
502 512 522 532
503 513 523 533
504 514 524 534
505 515 525 535

571 581 591
572 582 592
573 583 593
574 584 594
575 585 595

701 711 721
702 712 722
703 713 723
704 714 724
705 715 725

551 561
552 562
553 563
554 564
555 565

115
116
117
118
119

111
112
113

291
292
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294
295
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492
493
494
495
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443

481
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483
484
485

541
542
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545

731 741 
732 742
733 743 
734 744
735 745

445
446
447
448
449

256 266 276 286 296
257 267 277 287 297
258 268 278 288 298
259 269 279 289 299

506 516 526 536 546
507 517 527 537 547
508 518 528 538 548
509 519 529 539 549

556 566 576 586 596
557 567 577 587 597
558 568 578 588 598
559 569 579 589 599

706 716 726 736 746
707 717 727 737 747
70« 71« 72« 73« 74« 
709 719 729 739 749

486 496
487 497
488 491
489 499

467 477
468 478
469 479

City Stof«

101
102
103
104
105
106
107
108
109

120 
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170 
171
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176
177 
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179

180 
181
182
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184
185
186
187
188
189

190 
191
192 
193
194 
195
196 
197
198 
199

200 210 220 230 240
201 211 221 231 241
202 212 222 232 242
203 213 223 233 243
204 214 224 234 244
205 215 225 235 245
206 216 226 236 246
207 217 227 237 247
208 218 228 238 248
209 219 229 239 249

250 260 270 280 290

401
402
403
404
405
406
407
408

411 421 431
412 422 432
413 423 433
414 424 434
415 425 435
416 426 436
417 427 437
418 428 438

451
452
453
454
455
456 
457
458
459

461 
462
463
464 
465
466

471
472
473
474
475
476

550 560 570 580 590
551 561 571 581 591
552 562 572 582 592
553 563 573 583 593
554 564 574 584 594
555 565 575 585 595
556 566 576 586 596
557 567 577 587 597
558 568 578 588 598
559 569 579 589 599

700 710 720 730 740
701 711 721 731 741
702 712 722 732 742
703 713 723 733 743
704 714 724 734 744
705 715 725 735 745
706 716 726 736 746
707 717 727 737 747
708 718 728 738 748
709 719 729 739 749

750 760 770 780 790
751 761 771 781 791
752 762 772 782 792
753 763 773 783 793
754 764 774 784 794
755 765 775 785 795
756 766 776 786 796
757 767 777 787 797
758 768 778 788 798
759 769 779 789 799

800 810 820 830 840
801 811 821 831 841
802 812 822 832 842
803 813 823 833 843
804 814 824 834 844
805 815 825 835 845
806 816 826 836 846
807 817 827 837 847
808 818 828 838 848
809 819 829 839 849

852 862 872 882 892
853 863 873 883 893
854 864 874 884 ««4
855 865 875 885 895
856 866 «76 886 896

• / 867 877 887 897
858 868 «78 888 898
859 869 «79 889 899

□ I Da Design Work
□ I Supervise Design Work
Q I Do No Design Work

GN'ONE DAY SERVICE ME before SEPTEMBER tee, isso
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100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290
101 111 121 131 141 151 161 171 181 191 201 211 221 231 241 251 261 271 281 291
102 112 122 132 142 152 162 172 182 192 202 212 222 232 242 252 262 272 282 292
103 113 123 133 143 153 163 173 183 193 203 213 223 233 243 253 263 273 283 293
104 114 124 134 144 154 164 174 184 194 204 214 224 234 244 254 264 274 284 294
105 115 125 135 145 155 165 175 185 195 205 215 225 235 245 255 265 275 285 295
106 116 126 136 146 156 166 176 186 196 206 216 226 236 246 256 266 276 286 296
107 117 127 137 147 157 167 177 187 197 207 217 227 237 247 257 267 277 267 297
108 118 128 138 148 158 168 178 188 19« 208 218 228 238 248 258 268 278 288 298
109 119 129 139 149 159 169 179 189 199 209 219 229 239 249 259 269 279 289 299

450 460 470 480 490 550 560 570 580 590400 410 420 430 440
401 411 421 431 441 451 461 471 4«1
402 412 422 432 442 452 462 472 482
403 413 423 433 443 453 463 473 •83
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406 416 426 436 446 456 466 476 486
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408 418 428 438 448 458 468 478 488
409 419 429 439 449 459
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495
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497
498
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500 510 520 530 540
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507 517 527 537 547
508 518 528 538 548
509 519 529 539 549
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852 862 872 882 892
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857 867 877 887 897
858 868 878 888 898
859 869 879 889 899

Ü I Do Design Work 
□ I Supervise Design Work 
□ I Do No Design Work
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( IRCLE 2 ON READER-SERVICE CARD ►

Philadelphia. Rostky’s

WESCON, Aug 23-26
We're looking forward to seeing as 
my cf our friends as can come to the 
TRONIC DESIGN Booth 2714-5 at 
SCON. Drop by and say hello, bring 
^ed torial ideas, and any complaints 
d suggestions you might have. Let's 
1 bet er acquainted.

In the high cycle motor generators produced by 
the Bogue Electric Mfg. Co., the stability of the 
thermal relay is a vital operating factor. That is 
why Bogue design engineers selected G-V Red/ 
Une Thermal Timing Relays over all others to delay 
the operation of the water pressure protective 
circuit while water pressure is built up in the cool
ing coils during starting of the motor generator. 
The Timing Relay .then inserts the protective cir
cuit and thus dangerous extremes of heat are 
avoided, insuring the efficient performance of the 
generators. So, at Bogue the high quality of 
G*V Timing Relays is “paying off”.

More and more companies are finding the 
reliable performance of G-V Red/Line Timing 
Relays makes them best for their products. 
G-V Red/Line Relays will “pay off” in your 
product, too. Your customers appreciate the 
importance of high quality, reliable compo
nents. G-V Red/Line Timing Relays are spe
cially designed for industrial applications. 
They have the precision, reliability and long 
life needed to “pay off” in industrial use.

Your G-V distributor has them in 
stock now. Call him or write 
for Bulletin 131 today.

:uriosity was piqued and he obtained 
)ermission to publish the findings.

Armed with photos and descriptions 
jf 30 instruments shown at the Russian 
Exhibition in New York a year ago, 
fostky approached leading U.S. manu- 
acturers and asked them to supply pie
ces and descriptions of similar instru- 
inents made in the U.S.
I Roskty also interviewed former IRE 
Resident Donald Sinclair and obtained 
omments from David Packard of Hew- 
tett-Packard on their observations of 
kussian test equipment, based on the 
Lo men’s recent trips to the Soviet 
llniion.
I To top off this report, ELECTRONIC 
IfSIGN commissioned Soviet engineer 
Inatoli V. Gorokhovsky to appraise his 
Iwn country's equipment. His comments 
legm on p 70.

Focus on Communications
Now, and for several months to come, 
immunications will be increasingly in 
e spotlight. In this issue, ELECTRONIC 
[SIGN carries a report on the Na
wal Symposium on Global Communi- 
rions (GLOBCOM) as well as a report 
pndetground communications. Both 
I these start on p 4. In the months to 
he, we will carry special coverage 
rhe Sixth National Communications 
hposium at Utica, N.Y., and will con- 

: our coverage of frequency alloca- 
k satellite communications, and 
kous other facets of this field.

4ew York to PhiladelpMa 
to Moscow

U e most of ELECTRONIC DESIGN'S 
staE reports, this issue’s critical compari
son of Russian and U.S. test equipment 
beg ming on p 50 has been long months 
¡n the making.

It started last fall, when Associate 
Edit r George Rostky heard a paper by 

।Bruno Weinschel, president of Wein- 
schel Engineering and chairman of the 
Washington chapter of the IRE Profes
sional Group on Instrumentation, read
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addition of solder. Note the poor connect)

In the Weldmatic welded joint, you can

see complete fusion of the parent

with WeldmatifcAVelding

REDUC 
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aiding, 

ponent packaging can benel 
■five proven adv|j*ages:

Solder Joint

The reason is revealed in I

the parent metals, has excellent

best in current technical knowledge.

WELDMATIC DIVISION

950 Royal Oaks Dr., Monrovia, Calif.

A Fair Week’s Work for a Fair Day’s Pay
An Editorial

Wideband Video Amplifier Design Using Mesa Transistors .................. 46
Description of a mesa transistor video amplifier strip having a 150-mc band
pass at 50.5-db gain; 0.3-v output is delivered to a 50-ohm load—W. A. Rhein
felder

Russian Test Equipment
Comparison of Russian 
B. O. Weinschel

Russian Electronic Test

and Ours . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
test instruments and comparable American units—

Equipment
A Soviet engineer looks at his test equipment—A. Gorokhovsky

Microminiature Silicon Mesa Transistor Increases Power Output 
By 50 Per cent .................................................................................

Greater output is obtained from 700 per cent smaller unit

Rust

Compare these tinned copper-wire resist^ 

leads, welded and soldered, each

magnified 50 times. In the solder joint,

resistance is created through plating 

on the surface and through the

metals. This welded joint is stronger than

conductivity, and can be produced without

operator skill.

Ask Weldmatic for a free sample weld 

evaluation... you’ll receive the

One Machine Combines Induction Motor And Wide-Range 
Speed Controller .........................................................................................

A compact machine maintains constant torque over its speed range, and its 
speed is independent of frequency

High Efficiency At Low Voltages Claimed For Uni-Tunnel Diode
Unit helps eliminate complex circuitry

Backward Diode, GaAs Tunnel Diodes Made Available
Backward unit has low forward voltage drop

Design Decisions ..................................................................................................
Compact, Servo-Operated Indicator Gives Analog and Digital Readout .. 128
Transistor Mount Saves Space, Cuts Production Cost

Coming Next Issue
By and large, electronic design engineers have neglected what 

can be one of their most potent tools—the digital computer. To 
help overcome this deficiency, ELECTRONIC DESIGN will pre
sent a roundup of digital computer applications by electronics 
designers.

This will differ from the usual treatment in the literature wherein 
a specific application is treated in depth. Instead, by showing 
dozens of applications in breadth, the report should stimulate even 
those engineers who don’t find their problems listed to think about 
—Designing with Digital Computers.
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ULTRA MINIATURE
L TRANSISTOR

UM 21* 
UM 
UM 23* 
UM 24* 
UM 25*
UM 26* Output
UM 27* Output
UM28* Choke

‘Add either -F or -M

TRANSISTOR DRIVER

♦
 Designed specifically for 

transistor, servo 
and audio

Frequency response 70-20K
Size AF mill through AH Hermetically 
sealed to MIL T 27A.

EPOXY MOLDED See catalog for exact sizes and weights. 
ON SPECIAL _____________ ______
ORDER ONLY 
Pait I 

Number ] Application
Pri.
Imp.

Sec.
Imp.

N. u.e. 
Uriel 
Ma.

Level 
Watts

M8002* Coll, to P.P. Emit. 560 400 C.T.
M8003* Coll, to P.P. Emit. 625 100 C.T.
M8004 Coll, to P.P. Emit. 5,400 600 C.T.
M8005 Coll, to P.P. Emit. 7,000 320C.T.
M8006 Coll, to P.P. Emit. 10,000 6,500 C.T.

•Bi-Filar wound to minimin switching transients.
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FRANCHISED STOCKING DISTRIBUTORS immediate delivery from stock at
CALIFORNIA, INGLEWOOD 
Newark Electronics, Ine.
CALIFORNIA, LOS ANGELES 
Graybar Electric Company 
Universal Radio Supply Co.
CALIFORNIA, OAKLAND 
Brill Electronics 
Connex Corporation 
CALIFORNIA, SAN DIEGO 
Telrad Electronic Supply Co. 
CALIFORNIA, SAN JOSE 
Peninsula Electronic Supply 
CANADA, MONTREAL 9, RUEREC 
Atlas Wholesale Radio Inc.
CONNECTICUT, NEW HAVEN 
Radio Shack Corp, of Conn.
COLORADO. DENVER 
Ward Terry & Company
D. C., WASHINGTON 
Electronic Industrial Sales, Inc. 
D & H Distributor Co., Inc.

ILLINOIS, CHICAGO 
Newark Electronics Corp.
MARYLAND, RALTIM0RE
Electronic Wholesalers of 

Md., Inc.
MASSACHUSETTS, MSTOH 
Radio Shack Corporation 
Sager Electrical Supply Co.
MINNESOTA, MINNEAPOLIS 
Stark Electronics Supply Co.
N.J., MOUNTAINSIDE 
Federated Purchaser Inc.
NEW YORK, JAMAICA
Peerless Radio Distributors

NEW YORK, MINEOLA 
Arrow Electronics, Inc.

NEW YORK, NEW YORK CITY
Harrison Radio

NEW YORK, SCHENECTADY 
Schenectady Electronics

NEW YORK, UTICA
Valley Electronic Labs., Inc.
OHIO. CINCINNATI
United Radio, Inc.
ONIO. CLEVELAND
Main Lino Cleveland, Inc.
PENNSYLVANIA, PHILADELPHIA 
Phila. Electronics, Inc.
PENNSYLVANIA. NORRISTOWN
Phila. Electronics, Inc.
TEXAS. DALLAS
Central Electronics
WASHINGTON, SEATTLE
F. B. Connelly Co.

Arthur I. Bolton Company 
Menlo Pork, California 
DAvonport I -4332
Richard A. Strössner Company 
Los Angeles 27, California 
Hollywood 3-5694

Circuitry Primary 105/115/125 Volts**. 
Hermetic sealed to MIL-T-27A
See Catalog for additional information.

SILICON RECTIFIER
■k Power Supply

*380-1600 Cy. **DC output volts stated are for resistive or 
♦50-60 Cy. inductive loads. Capacitor imput may be 

used if RMS AMPS is not exceeded.

Open-frame (-F)* Wt. 08 oz. size HiH'x h/32"
" dia.Molded (-M)* Wt. 14 oz. size 

Nylon Bobbin, Nickel-Ai

Part Pri. j Sec.
Number j Application_ _ _ _ _ _ Imp. | Imp.
MT1* Line to Emit. 600 600
MT7* Coll, to P.P. Emit 25,000 1,200 C.T
MT8* P.P.Coll.toP.P.Emit. 25,000 1 200CT
MT9* Line to P.P. Emit. 600 C.T. 1,200 C.T.
Mill* P.P. Coll, to P.P. Emit 4,000C.T. 600C.T.
MT13* P.P. Coll, to Speaker 4,000 C.T. 34
MTU* Coll, to Speaker 2N179 400 10
MT15* P.P. Servo Output 2N57 500 C.T. 210
MT18* P.P. Coll, to P.P. Emit. 25,000 C.T. 1,200 C.T.
MT23* P.P. Coll, to Servo 250 C.T. 1,000

Add either AG, -H, -M, FB, -FPB, A. or -P to Part Number to 
designate construction. See catalog for detailed information.

Part 
Number

Secondary 
AC.

Volts

to

1,000 
1,000
1,200 C.T.

1,000 50
400 50
400 11
400C.T. 11

10Hy.(0dc) 8Hy(.5ma)650 
designate construction. Seo catalog.

MINIATURE 
TRANSISTOR

Available in 8 case types.
Hermetic(H) i5/u"xlH",Wt. 1% oz.
Molded (M) W r W x 1 »V»", Wt. 1% oz.
Open Frame(-F) %" x 1" x ,3/|g",Wt 1 oz.

18 .15
20 1.5
15 .075

7 .040
.75 .005

Rectifier Circuit
R.M.S. C.T.**

Amperes Full Wave
Part 

Number

delivered 
in 24 hours
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F.W.*'
Bridte

M8018* 18.5 C.T. 1 7V. 14V.
M8019* 18.5 C.T. 3 7 14
M8020* 35 C.T. 3 14.5 29
M8021* 70 C.T. 1 30 60
M8022t 18.5 C.T. 3 7 14
M8023t 35 C.T 3 14.5 29
M8024T 70 C.T. 1 30 60
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New Underground Radio Passes Tests
Lithocom Uses Deep Rock Layers for Transmission 
Ranges of Several Hundred Miles Seen Feasible

A
NEW APPROACH to underground radio, 
in which signals are transmitted through 
deep, non-conductive rock formations, promises 

to speed development of blast-proof communi
cations for hardened missile launch sites. In re
cent tests near Carlsbad, N.M., messages were 
sent 4.5 miles through a layer of dry salt 1,000 
ft below the earth’s surface. A conventional 
60-words-per-minute Teletype channel was 
transmitted over this distance via a 150-kc car

rier using approximately 200 w of rf power.
The new technique, named “Lithocom” (for 

communication through rock), was originated by 
the Developmental Engineering Corp., Lees
burg, Va. Other underground radio systems be
ing developed for possible use at Minuteman 
and Titan sites achieve propagation through the 
atmosphere rather than underground.

In such “up, over, and down’ systems, radia
tion from an underground antenna is directed

up through the earth’s surface, propagates 
through the atmosphere, re-enters the earth, and 
is received by a buried antenna. Lithocom pro
ponents suggest that this requires comparatively 
high power, both to achieve propagation in the 
first place and to overcome atmospheric and 
man-made interference. Lithocom, on the other 
hand, is claimed to be almost completely im
mune to interference, since the earth above the 
rock formation acts as an rf shield. The only.
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GlobCom Systems Choice Mired in Studies
RFI, Spectrum-Space Problems Contribute to Delay;
Decision Awaits Evaluations, Symposium Is Told

ploye 
transi 
munit 
thoug 
avera] 
mile.

Voit 
sible.

“World-wide communication via satellites might 
prove to be a force for peace in its own right,” says 
Dr. R. F. Mettler, executive vice president of Space 
Technology Laboratories at the Fourth National Sym
posium on Global Communications.

P
ROBLEMS, not solutions, characterize the 
state of the art in global communications. 
This was apparent at the Fourth National Sym

posium on Global Communications, held two 
weeks ago in Washington, D.C.

Some of the difficulties—reliability, timing, and 
satellite utilization—are clearly the responsibility 
of designers. But several major problems—inter
ference, economics, and control—will be solved 
only by cooperation among many groups.

Lumped together, the problems are preventing 
clear selection of one system or combination of 
systems as the long-haul communication method 
of the near future. This much was stated by 
banquet speaker Maj. Gen. E. F. Cook, deputy 
chief signal officer of the Army, who said, “We 
are at a crossroads in global communications,” 
and are examining research efforts in the many 
component areas of long-haul systems to decide 
“which direction to take.”

Satellite utilization and interference and spec
tral problems were prominent among the studies 
discussed at the symposium. Specialists in the 
latter area were outspoken in calling for im-

mediate action to clear the hf spectrum.
C. L. Spencer, Development Engineering 

Corp., told a large audience that “slum clear
ance” of the hf spectrum is both possible and 
necessary. He proposed a four-part program to:

1. Reduce the width of guard bands (which 
he said account for a 25 per cent loss of spec
trum) by using highly accurate frequency stand
ards and frequency synthesizers.

2. Achieve 1,000 cps of information transfer 
with each kilocycle of spectrum used by clearing 
out continuous wave from its present channels 
(which require 3 kc of hf band) and by reduc
ing the present 3 to 4 kc alloted to single-chan
nel teletype to 110 cps (which would also be 
able to handle cw traffic). Mr. Spencer also called 
for reduction of voice traffic and for a policy 
of transmitting only when sending information.

3. Clean up transmitters by reducing self
generated interference and minimize spurious 
response and of receivers; expand use of direc
tional antennas and transmit only at power 
needed rather than at full transmitter power.

(continued on p 6)
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Useful Power Output .

6.3 ±5% volts 
. . 200 volts 

. . 150 ohms

agates 
1, and 
n pro

Effective missile operation depends on compact, reliable telemetering 
made possible by components such as the CK7576.

The Raytheon CK7576 is a subminiature triode providing over 3 
watts output at 235Mc in grounded grid RF power amplifier service. 
It offers designers of spaceborne telemetering equipment the advan
tages of excellent isolation between input and output circuits, high 
transconductance, high amplification factor, and impressive power
handling capabilities.

If your area of design interests includes airborne communication 
and navigation applications make it a point to investigate the CK7576 
as well as the other versatile types in Raytheon's full line of subminia
ture tubes. For technical information, please write to: Raytheon, Indus
trial Components Division, 55 Chapel St., Newton 58, Massachusetts.
For Small Order or Prototype Requirements See Your Local Franchised Raytheon Distributor.

Transmitting equipment for Lithocom underground 
radio was tested in mines near Carlsbad, N.M., 
achieved 4.5-mile range through 1,000-ft salt layer.

Raytheon CK7576 Helps 
Keep Space Probes Sharp

CK7576 CHARACTERISTICS 
AND TYPICAL OPERATION: 

235Mc GROUNDED GRID 
RF AMPLIFIER

noise encountered during the experiments has 
been thermal noise of about 1 db within the 
equipment itself.

According to Lucien Rawls, technical director 
for Lithocom at Developmental Engineering 
Corp., transmission frequencies over a spectrum 
from a few kc up to perhaps 3 me could be em
ployed in substrata communications. Given 
transmitting powers of several kilowatts, com
munication ranges of several hundred miles are

(continued on p 6)
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sible. In tests at the New Mexico site, vocal 
communication was established over a 2-inile 
path. Fidelity’ was rather poor due to the narrow 
bandwidth of the equipment employed, but 
improved gear would provide a signal of satis
factory quality.

Several Media Can Be Used
Both the Teletype and voice tests were con

ducted with equipment located in mine tunnels 
and employing a layer of dry salt as the pro
pagating medium. Developmental Engineering 
Corp, has performed geological and technical 
studies to establish that substrata of the proper 
types can be found at most sites without exten
sive drilling. Dry salt, limestone, granite, and 
quar’zite can all be used and occur frequently 
hear the surface.

In an actual Lithocom system, a well shaft 
would be sunk to the propagating layer and 
poth antenna and electronic equipment would 
pe h used in the shaft for protection against 
blast Shafts ranging from 8 in. to 2 ft in di- 
pmet< r can be conveniently sunk and equipment 
puld be readily packaged to fit such dimen- 
pions. Dipole or other linear antenna configura
pons re suggested.



NEWS

UNDERGROUND (continued from p 5)

nica

rf to 1OOO me

without com

of ea

GLODCOM (continued from p 4)

new

range of IIOMc

rang s

CIRCLE 6 ON READER-SERVICE CARD

men 
area

WRITE FOR DETAILED TECHNICAL 
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Model 7573 converter 
plus 7571 converter (at 
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Model 7573: $500

TO 
220 MC

Model 7572 con
verter covers

The New Mexico tests were conducted using 
magnetic loop antennas made of copper tubing 
and having apertures of over 100 sq ft. Dipole 
antennas would be more convenient and more 
efficient.

Equipment design for Lithocom would be 
straightforward. Conventional low-frequency 
and Teletype gear is being employed in tests. 
Receivers are however fitted with cascode front
end amplifiers.

Lithocom designers are now trying to estab
lish the optimum transmission frequencies for 
the various propagating layers which may be 
used. Bandwidth at all frequencies appears ade
quate for the purpose intended. The 150-kc 
transmission tests could have accommodated up 
to four 60-word-per-minute Teletype channels

ELECTRONIC DESIGN • August 17, I960

4. Allocate frequencies in steps cf 1 kc as 
done by NATO and some U.S. services. This 
would maintain orderliness and avoid most of 
the confusion now rampant in industrial com
munications.

L. S. F. Meaker, of the directorate of com
munications electronics, USAF, said in deliver
ing a paper which evaluated the high-frequency 
band, that the problem with hf is not so much 
the assignment of frequencies, which is still 
troublesome, but the effects of interference. He 
said it is impossible to predict by analysis what

system will be, that it is only by actual opera
tion that the true quality of a design can be 
learned.

Mr. Meaker concluded that the high-frequen
cies are good, provided they are properly man
aged and shared to a maximum. He reported 
that the exodus of many services from the hf 
band has slowed and may reverse.

“Electronic Frankensteins’’ and their use in 
systems was discussed by General Electric’s b 
H. Baldridge, who illustrated his subject by 
saying, “Our laboratories and factories produce 
receivers capable of detecting two wires rubbing 
together in Tibet, along with micro electronic 
with phenomenal parts density. Yet in the ad
jacent laboratory we create a monstrous mega-

Berkeley Division
Richmond, California years

range of IIOMc range to IIOMc 
to 220MC. $250 $250

It’s all here in two easily-movable 
cabinets —a digital frequency
measuring system of wider range 
and lower price than any compa
rable equipment on the market. 
The counter in the top cabinet 
measures all frequencies from 10 
cps toMOMc. Heterodyne convert-’ 
ers—added to the bottom cabinet 
as you need them—extend range to 
IIOMc, 220Mc or lOOOMc. *This 
provision forexpandingthe system 
simply and economically makes 
the equipment a wise long-term 
investment. Buy only the range 
you need now, rest assured that 
you can cover higher frequencies 
whenever need arises. • Accuracy 
is .00004% or better from lMc to 
lOOOMc. Sensitivity is unequalled: 
2mv from lOKc to 10 Me, lOmv 
to IIOMc, 20mv to 220Mc and 
Imw to lOOOMc.

and stay put

LOWER CABINET, 
housing frequency 
extenders and con
taining 2mv preamp 
for counter, is 
Model 7570.
Price $300

TOP CABINET is 
lOMc frequency 
counter.
Price $1875 as 
shown or $1675 
with vertical 
column display.

all frequency extenders 

for 1OMc counter fit here
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The satellite system his group analyzed for 
comparison with other communications systems 
would handle TV and voice at up to 100 me 
with no more than an average error rate at 
rang s that could vary’ from 2 to 10,000 miles. 
The ystein would have 16 satellites costing $4 
milli n each and a $24-million ground station. 
Life ould be about two years, reliability would 
prob )ly be high and security would be good. ■ ■
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, stead of the one which was used At lower 
f qucncies and at longer distances, however, 
1 ndwidth may restrict capacity7 somewhat, es
p cially if voice communication were to be a 
part of the system.

Developmental Engineering Corp, has been 
working on Lithocom since the beginning of the 
year and has spent about $200,000 of company 
funds on the project thus far.

Other companies active in hardened commu
nications systems have followed the “up, over, 
and down” approach. These include Raytheon, 
Boeing and Space Electronics Corp. Develop
mental Engineering Corp, is also active in this 
area and until the end of last year was working 
jointly with Raytheon on Minuteman launch-site 
communication studies.

The desirability of underground radio for mis
sile sites is indicated by the cost of deep-buried 
cables which might otherwise provide blast
proof communications. Cabling costs run as high 
as $20,000 per mile with several hundred miles 
of cables needed for a 50-missile complex. • ■
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PIONEERS IN Micr*mi»l«turlMtlon OF PflkMi ’*.5000
TOROIDS, FILTERS AND RELATED NETWORKS T.l.type MI««m 3*33

720 MImSm St.
South PoMdoon Col
MUrrcy 2-2UI
Tototypo Pmc«I 757

name

title

s what 
new 

opera
can be

10 Pelham Parkway, Pelham, New York 

Gentlemen:
□ I am interested in your new universal 

toroidal reference chart.
□ I am interested in a Space Shrinkers Club 

membership.

watt radar set that will curl up the thin-film 
circuitry, change all the ones to zeroes in the 
computer, fuse the micromodules together, bum 
out crystals, and saturate the sensitive detectors, 
rendering them useless.”

He called for better system and equipment 
engineering to utilize the spectrum more eco
nomically. This would result in systems requir
ing a minimum use of the “natural resource” of 
spectrum.

Active Satellite Best in One View
One of the highlights of the symposium was 

the detailed report delivered by C. A. Brown 
of Convair (Astronautics), which showed figures 
said to demonstrate that from both a techno
logical and economical standpoint, active com
munications satellite systems appear superior to 
other long-haul systems for global communica
tions.

line, the microminiaturized Kernel ATE 34 and the miniatures ATE 11. ATE 0, 
ATE 4, represent an important contribution to printed circuit design.
These new Adjustoroids possess the exclusive advantage of flush slotted heads 
which serve to eliminate adjusting screws — provide maximum economy of height 
— insure ease of adjustment. Besides high Q, they also offer high stability of 
inductance versus de.
The new microminiature Kernel ATE 34 and the miniature ATE 11, ATE 0 
and ATE 4 Adjustoroids are variable over a 10% range of their inductance. Fully 
encapsulated, they will withstand high acceleration and vibration environments. 
These Adjustoroids meet specifications MIL-T 27 Grade 4, Class R and MIL-E 
15305 A as well as MIL-E 5272 for humidity and thermal shock. Write for 
Adjustoroid Bulletin ATE-7.
SEND NOW FOR HANDY 24" X 36" TOROIDAL INDUCTOR WALL REFERENCE CHART

Lists more than 100 types of toroidal inductors and adjustoroids. Gives perform
ance characteristics, mechanical specifications, including case sizes, types of sealing, 
etc. Attach coupon to company letterhead. And if you haven’t already done so— 
send for your free membership in the Space Shrinkers Club.
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Both Are 0.1 Mid, 200V 
( shown actual size )

Standard

Electron Products 
Capacitor

Electron Products rectangular epoxy-tube capaci
tors with metallized Mylar* or paper dielectric are 
small in size... long on specs... short on price.
They meet or exceed most military environmental 
requirements of larger, more expensive hermetically 
sealed components... MIL-C-18312 and MIL-STD- 
202... humidity, temperature and immersion cycling, 
shock, vibration.

Typical Specifications Paper Mylar

r< :u
S(' ui

operating temperature •• 
insulation resistance at 25’C 

dissipation factor at 25*C 
test voltage

• ‘higher with derating

—55* to + 125’C 
1,500 meg x mid 
less than 1% 
1.5 x rated voltage

-55’to +85*C 
10,000 meg x mid 
less than 1% 
1.5 x rated voltage

Special capacitors built to meet your particular 
requirements. Standard values are available for 
immediate delivery... capacitances as low as .001 
± 1%, up to 600 VDC rating.

Write for Electron Products engineering file ED for 
complete specifications, sizes, temperature charac
teristic curves.

ELECTRON PRODUCTS
division of Marshall Industries
430 North Halstead Street, Pasadena, California
* Trademark of DuPont 60037 © i960 Marshall Industries

NBS Building Analog-Digital Machine
Differential Analyzer Will Combine 
Analog Speed and Digital Accuracy

A
 DIFFERENTIAL analyzer 

combining the advantages of 
both analog and digital computa

tion is under construction at the 
National Bureau of Standards data- 
processing systems laboratory.

Design of an analog-digital inte
grator has been completed and the 
digital portion of the first prototype 
unit has been built. Work has also 
begun on a multiplier designed for 
the prototype machine, according 
to Walter D. Urban, electronic 
scientist for the laboratory.

If thè analyzer proves feasible it 
will probably find applications in 
the solution of dynamic differential 
equations, such as those used in 
missile or aircraft design, where re
quired accuracy is much greater 
than that provided by present ana
log computers. Accuracy 10 to 100 
times better is expected from the 
hybrid analyzer.

The analog-digital differential 
analyzer, proposed by Dr. Harold 
K. Skramstad, assistant chief for

systems in the laboratory, at the 
Eastern Joint Computer Confer
ence in December, 1959, represents 
the value of a changing variable by 
two quantities, one of them digital 
and the other analog. The more 
significant portion of the value is 
represented digitally, and the less 
significant portion in analog form.
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Deficiencies Overcome
This technique combines the best 

features of the DDA and the ana
log computer, overcoming some of 
the deficiencies of each, according 
to Dr. Skramstad.

The analog computer operates at 
high speed and gives a continuous) 
solution. Long term stability is a 
problem, however, because resist-1 
ance changes and other factors 
during a long run reduce accuracy' 
The computer must be scaled so i 
that the values of variables being 
represented do not fall outside of 
the voltage range being used. If 
wide dynamic range is required 
very large changes in the variables 
may be represented by small volt
age variations because of this scal
ing requirement.

A digital differential analyzer, on 
the other hand, can have any ac
curacy required and scaling is not
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Diode bridge transmission gate isolates integrating 
capacitor, which is shunted across an operational 
amplifier, during a clock cycle. A positive pulse 
from the pulse amplifier at the end of the cycle 
allows the capacitor to discharge into the de sources 
at the top and the bottom of the diagram. One 
diode in each arm of the bridge is a silicon junction 
type with high back impedance to prevent leakage, 
and the other is a germanium fast recovery type.

Graph illustrates method of integral 
in the planned NBS analog-digital difffl 
ential analyzer. The major portion of 
dependent variable, x, is represented dn 
tally, as shown by areas xD1, xd2.. *i 
The remainder of the variable's value 
represented by either a positive or ned 
five analog voltage, indicated by 1 
shaded area. At the end of a clock I 
At, if the analog value shifts over a spi 
tied threshold amount, the digital value! 
x is incremented or decremented by 1 
unit. The total integration is provided cd 
tinuously by summing areas 1 and 2 d 
the shaded area 3.
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UFE TEST RESULTS AT MAXIMUM DISSIPATION 
ON RANDOMLY SELECTED 2N15OOS- 
LEAKAGE CURRENT VS TIME (Vr, - - 5V)
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case of negative
slope, by one unit at the end of the 
cycle. If the analog value begins 
to change too rapidly, however, 
even the one unit incrementing 
each clock cycle will not prevent 
the value of variable from moving 
outside the scaled analog portion.

Designing a circuit to discharge 
rapidly an integrating capacitor in
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UFE TEST RESULTS AT MAXIMUM DISSIPATION 
ON RANDOMLY SELECTED 2N15OOS- 
SATURADON VOLTAGE VS TIME 
(^>-10 ma, l,--l ma)

500 1000
TIME -HOURS

366 I36Ö 
TIME - HOURS

AMPLIFIERS 
2N5O2 2N5O2A 2N5O3 

2N5«« 2N115S 2N115SA

i aired. Speed is a problem and 
s< itions are not continuous.

he system being built combines 
ti speed and continuous solutions 
of the analog computer with the 
wide dynamic range and accuracy 
of the digital machine. Scaling is 
required, however, the required 
scaling range is much smaller than 
that required in fully analog com
putation. Scaling over a small range 
of values also helps overcomes the 
stability problem because small 
value shifts in the analog circuits 
have little effect on accuracies.
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SWITCHES 
2N5O1 2N501A 2N12O4 2N1494 

2N1495 2N1496 2N15OO

Still Restrictions
There is a restriction with this 

type of computation on the rapid
ity with which a variable can 
change, or on the time derivative of 
the variable. This can be seen by
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• low collector capacitance
• low saturation voltage
• high beta and excellent 

beta linearity with 
temperature and current

• excellent high-frequency 
response

• low hole storage time
• excellent temperature stability
• low noise figure

graph illustrating the computation 
method. If the analog voltage 
equivalent to a unit increment in 
the digital value of the variable, x 
in this case, is designated a, then 
dx/dt can not exceed a/At.

This is necessary because if the 
analog portion of the variable 
changes by a set threshold amount 
over the course of a clock cycle— 
Ai in the graph—then the digital

rates at 
tinuous 
ty is a 
‘ resist
factors

jcuracy. 
aled so

Philco Micro Alloy Diffused-base Transistors (MADT) are 
now manufactured with cadmium junctions. This is another 
major advancement in transistor engineering . . . developed 
and offered exclusively by Philco! The higher thermal con
ductivity of cadmium insures cooler-running junctions for 
any given power dissipation . . . providing far greater tran
sistor reliability and an extra margin of safety. It permits 
rating high-frequency germanium transistors for 100°C 
maximum junction temperature. Cadmium permits higher 
power dissipation, higher storage temperature, and improved 
capacity to withstand temporary overload. In addition to 
these advantages of cadmium, Philco MADT transistors 
have retained all the proven superb characteristics of the 
famous MADT line:

Available in quantities 1-999 
from your local Philco 
Industrial Sem ¿conductor 
Distributor

ONLY

TRANSISTORS HAVE

TO INSURE
COOLER 
OPERATION,
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MAINTENANCE FREE PHOTOELECTRIC TAPE READER

Unprecedented reliability through simplicity of mechanical 
design is now yours in Photocircuits’ new 60 characters per 
second, line by line, model #100 tape reader. Whisper quiet 
in operation, the fully transistorized model #100 utilizes the 
outstanding speed-of-response characteristics of the PM I 
printed motor.
Not only is the major maintenance problem of replacement

Photocircuits
Glen Cove, New York 

of parts virtually eliminated, but mechanical adjustments 
are non-existent with the elimination of the brakes, clutches, 
and solenoids used in conventional readers—the only mov
ing part in the model #100 is the motor shaft itself.
Call or write today for full information and a demonstra
tion of the dynamic model #100—and the other models and 
modifications available from Photocircuits.

Anaheim. California 

a resettable integrator at the end of each deck 
cycle turned out to be one of the toughest pr< b- 
lems facing the NBS researchers. The bridge c ir- 
cuit diagram, includes a pair of diodes in e; ch 
arm of the bridge. One of these diodes is a ger
manium type with a fast recovery characteristic, 
and the other is a silicon junction diode with 
high back impedance—on the order of 1,000 
meg.
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Integration Must Resume Quickly
The fast recovery is necessary so that integra

tion can resume quickly after the capacitor is 
discharged at the end of each clock cycle, and 
the high back impedance is required to hold 
leakage to a minimum during integration.

The function of the circuit, a diode bridge 
transmission gate, is to discharge an integrating 
capacitor at the end of each clock cycle in mini
mum time, so that the capacitor is ready to re
sume integration at the beginning of the next

Output of the integrating capacitor, which is 
shunted across an operational amplifier, is fed 
to a summer which sums the result of this analog 
integration with other integration results 
quired in the total continuous solution.

When no pulse exists in the primary of 
pulse transformer at right in the diagram, 
diode arrangement is designed to isolate 
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capacitor from the bridge and transformer. In 
this condition, the diodes between points 1 and 
2 at the top and bottom of the bridge and the 
secondary coils of the transformer are conduct
ing. This means that point 1 is essentially at 
—10 v and point 2 is at -|-10 v, so that the diodes 
in the bridge are back-biased, effectively iso
lating the integrating capacitor.

At the end of a clock cycle a pulse of about 
0.3-|xsec duration is applied to the primary of 
the pulse transformer. This is a positive pulse 
of at least 20-v magnitude. This pulse drives the 
top secondary coil in the diagram to at least 
—j—10 v, cutting off the diode between this coil 
and point 1. Similarly the bottom coil is driven 
to at least —10 v, cutting off the diode between 
this coil and point 2. Under these conditions, the 
diodes in the bridge are biased in the forward 
direction and the capacitor is quickly discharged 
into the de sources at the top and bottom of 
the circuit.
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Leakage No Problem
Because of the high back impedance of the 

silicon junction diodes, leakage current is not a 
problem during integration, and because of the

a la: 
fom ¡ 
the • it

CIRCLE 10 ON READER-SERVICE CARD
ELECTRONIC DESIGN • August 17, I960 ELE T



YOU CAN GET SPRAGUE*
MADT*TRANSISTORS AT SENSIBLE PRICES

ts re-

SPRAGUE COMPONENTS:

the l itizens Band. HIGH TEMPERATURE MAGNET WIRE
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★Sprague micro-alloy, micro-alloy diffused-base, and sur
face barrier transistors are fully licensed under Philco 
patents. All Sprague and Philco transistors having the 
same type numbers are manufactured to the same specifi
cations and are fully interchangeable.
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• storage temperatures up 

to 100 C

• the highest r-f operating 

frequency

• the fastest switching time

SPRAGUE
THE MARK OF RELIABILITY

recovery of the germanium diodes the ca- 
p tor is isolated very quickly after the end of 
th< pulse so that the next cycle can begin.

lie machine now planned by NBS will have 
ab it 0.01 per cent accuracy using two decimal 
digits represented by 7 bits plus the overflow 
value obtained from the analog circuits. A cycle 
time of 1 msec is being used on the prototype 
machine, although the clock rate could easily be 
stepped up considerably for an operating ana
lyzer. A serial adder is planned although paral
lel adders could be adapted to the machine, 
according to Mr. Urban. ■ ■
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11,000 Applying For Permits 
To Operate Citizen Radio Band

Applications, at the rate of 11,000 a month, are 
reportedly pouring into the Federal Communica
tions Commission office, for permits to operate 
Citizen Radio Band.

More than 100,000 stations are now using the 
Citizen Radio Band and a total of 250,000 will be 
doing so before a saturation point is reached on 
the 23 channels provided for this service, accord
ing to Allan W. Greene, president of the Heath 
Co., Benton Harbor, Mich.

The band, with ranges up to 10 miles, provides 
transmission of messages relating to the business 
or personal affairs of the applicant. Small business
men are using it to keep in touch with their de
livery trucks and servicemen. Farmers, from their 
homes, direct the activity of their field forces and 
plant executives talk with foremen in remote 
units, or keep in touch with inter-plant truckers.

As a result of the high demand for Citizen Band 
the FCC recently redefined permissible communi
cation in the Citizen Band Service. The new rules 
prohibit the use of a Citizen Band radio station as 
a hobby, because frequencies for activities are 
available on the portion of the spectrum reserved 
for the Amateur Radio Service. They also require 
that all communications of a station licensed for 
the Citizens Band be directed to units within the 
local ground wave coverage area of the station.

Exchange between units of two or more stations 
is limited, with few exceptions, to five minutes. 
A silent period of two minutes is required be- 
twem each communication. During this period, 
the frequencies must be monitored to determine 
whether some other station wants to use them. 
Transmission of music or other material for enter
tain' ient is banned.

T: e Heath Co., a division of Daystrom, Inc., is 
a la producer of electronic equipment in kit 
fom and is reportedly servicing many users of

44
44

Sprague Germanium Micro-Alloy Diffused-Base 
Transistors, well-known for their rugged vhf perform
ance, are now priced below other transistors with com
parable electrical characteristics. In many areas, this 
permits designers to improve circuit techniques with
out necessarily increasing costs. Expanded production 
facilities enable us to ship quantity orders on short notice. 
Add to this their ultra-fast switching time, and you 
have three good reasons why Sprague MADT® Transis
tors have achieved their high level of acceptance.

With Sprague Transistors, circuits in vhf amplifiers 
and oscillators can now operate with collector cur
rents as high as 50 ma ... with power dissipation up 
to 50 mw ... with collector to base voltages to 15 v. 
They have been application tested through the entire 
military electronics vhf spectrum.

The application table may well suggest the use of 
one or more Micro-Alloy Diffiised-Base Transistor 
types in your latest circuit designs.

For complete engineering data on the types in which

RESISTORS • MAGNETIC COMPONENTS • TRANSISTORS • INTERFERENCE FILTERS • PULSE NETWORKS

CERAMIC-BASE PRINTED NETWORKS • PACKAGED COMPONENT ASSEMBLIES 

CIRCLE 11 ON READER-SERVICE CARD

MICRO-ALLOY DIFFUSED-BASE 
TRANSISTOR APPLICATIONS

Typ« Application

2N499 Amplifier, to 100 mes

2N501 Ultra High Speed Switch 
(Storage Temperature, 85 C)

2N501A Ultra High Speed Switch 
(Storage Temperature, 100 C)

2N504 High Gain IF Amplifier

2N588 Oscillator, Amplifier, to 50 mes

you are interested, write Technical Literature Section, 
Sprague Electric Co., 347 Marshall St., North Adams, 
Massachusetts.

You can get off-the-shelf delivery at factory prices on 
pilot quantities up to 999 pieces from your local Sprague 
Industrial Distributor.
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Latin America Still Good Market 
For U.S. Tubes and Semiconductors

ESPITE increasing competition from
Western Europe and Japan, the U.S. 

continues to be the main supplier of 
electron tubes and semiconductors to 
Latin America, according to the Busi
ness and Defense Services Administra
tion of the Dept, of Commerce.

A nine-country survey points to a con
tinuing demand for tubes and semicon
ductors from the U.S. The survey was 
prepared by the BDSA’s Electronics 
Div., and like a previous survey of se
lected European countries prepared by 
the division, shows a strengthening mar
ket for these devices.

Highlights from the survey are:

■ Argentina: In 1958 the United States 
supplied about 78 per cent of the elec
tronic components imported by Argen
tina. The Netherlands, Italy, and the 
United Kingdom are the next largest 
suppliers. Domestic production of tubes 
has increased with the growth of televi
sion and the expanding production of 
TV receivers, radios, and phonographs. 
This production may stimulate further

production and lessen imports.

■ Brazil: Although the United States is 
the main supplier of tubes and s< mi- 
conductors to Brazil, ahead of the Neth
erlands, West Germany and Japan, im
ports of U.S. products are not expected 
to increase because of foreign-exchange 
difficulties. Increased Brazilian produc
tion of electronics equipment is expected 
to reduce the need for imports, except 
for specialized tubes required for over
all expansion of the local industry. A 
number of U.S. firms have established 
manufacturing operations in Brazil.

■ Chile: Limited consumer purchasing 
power has restricted the market for radio 
receivers, and thus decreased the sales 
of receiving tubes. About 50 per cent of 
the receiving tubes purchased are for 
replacement. Imports account for about 
40 percent of the Chilean requirements 
for receiving tubes and total require
ments for transmitting and power tubes. 
The U.S. is the major supplier, followed 
by the Netherlands and West Germany.

U. S. Domestic Exports of Electron Tubes’ and Semiconductors 
to Selected Latin American Countries, 1959 in dollars

cn countries of destination are not available. 
^Excludes glass electron tube blanks. 
N.e.c.—Not elsewhere classified.

Country 
of des
tination

Receiving
type 

tubes

TV 
picture 
tubes

Crt’s, 
n.e.c.

Parts, 
n.e.c. 

for tubes“

Crystal 
diodes and 
transistors

n.e.c.
Argentina: 

1959 1,933,392 1,603,762 6,173 86,615 321,603
Brazil: 

1959 667,239 567,110 6,110 204,055 372,667
Chile: 

1959 77,416 1,097 45,384 61,820
Colombia: 

1959 155,075 27,795 - - 29,132
Cuba:

1959 554,457 159,444 18,778 28,306
Mexico: 

1959 1,863,579 25,898 537 310,451 121,633
Peru: 

1959 359,788 44,338 1,270 6,968 1,870
Uruguay: 

1959 29,664 82,804 ■ . ■ 60,854 12,930
Venezuela: 

1959 505,760 99/46 6,152 12,526 14,298
Excludes "Electron tubes, not elsewhere classified" (transmitting, industrial, and special purpose) for which data
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For specification sheets, write Dept. B

SEMICONDUCTOR CORPORATION
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These new types are options. Fairchild, as the originator of the 2N696 

and 2N697, remains your best source for these most reliable types.

El CTRONIC DESIGN • August 17, 1960

A wholly owned 
subsidiary of Fairchild Camera 

and Instrument Corporation

With maximum power dissipation of 0.4 watt at a free air temperature 

of 25 (or 1.5 watts at a 25°C case temperature), the small packaging 

still gives more than adequate power handling capability for the majority of 

applications. Ail other specifications are identical to those given in the 

2N696 and 2N697 data sheets.

545 Whisman Road • Mountain View, California • Yorkshire 8-8161 • TWX MTN VIEW 853

>2N717
>2N718■ Peru: The development of television has en

larged the market for electron tubes, all of which 
are imported. The U.S. is the principal supplier, 
but competition from Europe and Japan is in
creasing, particularly in the sale of low-priced 
receiving tubes. The use of semiconductors has 
not developed significantly. The Peruvian market 
is probably too small to justify local manufacture 
of tubes and semiconductors.
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2N696
2N697

NEW NUMBERS
SAME POPULAR TRANSISTORS 
SMALL PACKAGE OPTION

■ Cuba: Electron tubes and semiconductors are 
not produced locally. Until the recent troubles, 
imports were supplied chiefly by the U.S., al
though the Netherlands and Britain have ex
ported some receiving tubes to Cuba. Imports 
from Japan may provide increased competition. 
Local conditions will determine the future po
tential for U.S. electronic products in Cuba.

ites is 
semi- 
Neth- 
n, im- 
)e<ted

■ Mexico: Receiving tubes are in considerable 
demand, both for the manufacture1 of radio and 
television receivers and for maintenance. Four 
firms are making TV picture tubes; only one 
firm manufactures receiving tubes. Imports have 
been supplied mainly by the U.S. It is expected 
that a new receiving tube plant will be able to 
supply domestic requirements.

Colombia: Electron tubes and semiconductors 
re not produced locally. Requirements are 
mainly for receiving tubes and TV’ picture tubes, 
panese prices reportedly are much lower than 

Mose quoted by U.S. and European firms, but 
juice has not yet become a determining factor 
in imports. The market so far is small and local 
firms have not encouraged direct investment 
or licensing operations by U.S. firms.

■ Uruguay: Only a few types of receiving tubes 
are manufactured in Uruguay. The U.S. was the 
principal supplier of electron tubes in 1958 and 
1959, supplanting the Netherlands. A sharp de
crease in the imports of receiving tubes has 
taken place since 1956. Radio and television re
ceivers are produced locally.
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■ Venezuela: Most of the electron tube require
ments are met by imports, supplied mainly by 
the U.S. Increasing quantities, however, are be
ing supplied by the Netherlands, West Germany, 
the United Kingdom, and Japan. Active sales 
promotion by dealers handling European prod
ucts and the price advantage in offerings by 
Jap m are important factors in the marked in
ert ise in imports from these areas.

Electron Tubes and Semiconductors, Selected 
ka n American Countries,” is for sale from the 
Su; rintendent of Documents, U.S. Government 
Pri; Hog Office, Washington 25, D.C. Price: 25

THE FAIRCHILD 2N696 and 2N697 are the world’s most copied 

transistors. We have now copied them ourbelves in scaled down versions. 

The 2N717 and 2N718 are exactly the same as these popular types 

but packaged in the TO-18 case. They occupy % the volume of the standard 

TO-5, making them ideal for high-density equipment designs.
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Potentiometric Recorder (Beckman Instruments, Inc., 
Fullerton, Calif.).

Outstanding Electronic Designs 
At WESCON

X-L Plotter, Model 300 (Electro Instruments Inc., San 
Diego, Calif.).

Digital Tape Handler, TM-1 (Ampex Data Products 
Co., Redwood City, Calif.).

X-Y Plotter (Librascope Div., General Precision, Inc., 
Glendale, Calif.).

14

Video-Band Recorder/Reproducer, Model CM-100 
(Mincon Div., Minnesota Mining & Manufacturing Co., 
Los Angeles).
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PLASTIC PROTECTIVE LAYER

Minnesota © IMO 3M Company

SA-1OO

CIRCLE 14 ON READER-SERVICE CARD

Mi ro Mod Connectors (Amphenol Connector Div 
Arr henol Borg Electronics Corp., Chicago).

“Scotch” is a registered trademark of 3M Company, St Paul 6, Minnesota
Export 99 Park Avenue, New York, N.Y. In Canada London, Ontario.

TRONIC DESIGN • August 17, 1960

The Sandwich is constructed 
as shown in the diagram at the 
right. The famous “Scotch” 
brand high potency oxide 
coating is sandwiched between 
a tough polyester base and a 
50 micro-inch layer of plastic. 
Since the oxide is never in

J^INMISOTA ANO J^ANTFACfVRIN» COMFANY

... WHERE REIEARCH IS TH! KEY TO TOMORROW

In that narrow l ittle iifeline of data known 
as magnetic tape, a miss is magnified into a mile. 
A missed bit. or one picked up by error is confus
ing. frustrating and time-consuming. If you’re in 
doubt about the kind of performance you’re getting, 
perhaps “Scotch” brand Sandwich Tapes can 
solve some of your tape and equipment problems.

The exclusive construction of the Sandwich 
Tapes combats the causes of error because it elimi
nates the source—oxide rub-off and head build-up. 
Tests prove it wears a minimum of 10 times as 
long as ordinary tapes before it errs. As a by
product, you can rely on it to drastically reduce 
maintenance and replacement costs on equipment.

W
 ESCON’s second annual Industrial Design 
Awards program, first announced in ED, 

August 3, will feature 22 outstanding electronic 
designs. Selected by a jury of industrial de
signers, these products and systems will be high
lighted at the Los Angeles Sports Arena. Of the 
22 which have received certificates of merit, five 
will be named “excellent” at show time.

In addition to those pictured here, the certifi
cate winners include:
■ Panel meters (Voltron Products, Pasadena, 
Calif.).
■ A family of four measuring instruments includ
ing pressure meters and sensors (The Decker 
Corp., Bala Cynwyd, Pa.).
■ The FR-600 magnetic tape system (Ampex 
Data Products Co., Redwood City, Calif.).
■ The GE-312 digital control computer system 
(General Electric Co., Phoenix).
■ The G-20 digital computer system (Bendix
Computer Div., Los Angele.*).
■ The RPC 4000 digital computer system (Libra- 
scope Div., General Precision, Inc., Glendale, 
Calif.).
■ The 210 digital computer system (Beckman 
Systems Div., Anaheim, Calif.).
■ An R-W standard cabinet (Thompson-Ramo- 
Wooldridge, Canoga Park, Calif.).
■ NF Fusion sealed sealed resistors (Corning 
Electronic Components, Bradford, Pa.). ■ ■

Scotch brano magnetic tape 
FOR INSTRUMENTATION

contact with the head, tape movement is smooth 
and low in friction—easy on both tape and equip
ment. Oxide can’t rub off and distort valuable data.

Yet, the real meat of this remarkable Sandwich 
is the “Scotch” brand high potency oxide coating. 
Even under the protective plastic, the oxide’s po
tency is quite sufficient to pick up 500 pulses per 
inch—and give desirable high-frequency response 
in many AM, FM and PDM applications. Sand
wich Tape is but one of the developments to come 
out of 3M research—the same research responsible 
for “Scotch” brand Video Tape—the first video 
tape in commercial use.

Whatever your application—you’ll find the right 
tape for reliable, error-free performance in the 
“Scotch” brand line-up. Check them all. High 
Resolution Tapes 158 and 159 pack more bits per 
inch, offer either standard or extra-play time. New 
Heavy Duty Tapes 198 and 199 offer good resolu
tion and exceptional life even in poor environments. 
High Output Tape 128 gives top output in low 
frequencies, even in temperature extremes. And 
Standard Tapes 108 and 109 remain the standard 
of instrumentation.

Your 3M Representative is close at hand in all 
major cities—a convenient source of supply and 
information. For details, consult him or write 
Magnetic Products Division, 3M Co., St. Paul 6,

“Scotch” brand Sandwich Tapes 
wear 10 times as long without errors
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Fafnir automatic torque tester checks instrument ball bearings for cleanliness, geometry, surface 
finish, other conditions affecting performance. Recorder chart provides visual inspection, analysis.

Dirt, handling damage, faulty geometry — 
these and other ball bearing hazards can 
wreak havoc in the performance of an 
instrument or precision mechanism. The 
automatic torque tester above is designed 
to detect such conditions before bearings 
are installed, thus saving costly tear-downs 
and reassembly. It is widely used by in
strument and ball bearing manufacturers.

Two Fafnir super-precision ball bearings 
support the rotor in this highly sensitive 
mechanism. These ball bearings must be

Traveling-Wave Tube, X778 (Eitel-McCullough, San 
Carlos, Calif.).

Variable Attenuator (Hewlett-Packard Co.
Alto, Calif.).

Precision Standing Wave Detector (De Mornay- 
Bonardi, Pasadena).

as near-perfect as men and machines can 
make them, to provide the extremely low 
tolerances for radial and lateral eccentri
cities, sensitivity, and reliability for which 
the torque tester is designed.

An exacting assignment for Fafnir pre
cision. But it’s typical of the instrument 
applications in which Fafnir ball bearings 
have proven themselves. If your product de
sign calls for instrument or miniature ball 
bearings, let Fafnir help you. Write The 
Fafnir Bearing Co., New Britain, Conn.

Voltage Reference Battery (P. R. Mallory & Co., In
dianapolis).
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FAFNIR
BALL BEARINGS

CIRCLE 15 ON READER-SERVICE CARD

Fafnir Super-Precision 
Ball Bearings support 
torque tester rotor, 
provide sensitive, high 
precision performance.

Torque tester with Fafnir Ball Bearings 
takes instrument bearing "cardiograms”!
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MOVING PRESET

ARROWHEAD DOOR LATCH
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CIRCLE 16 ON READER-SERVICE CARD

Requires only one hole to install. Operates 
on quarter turn. Holds under spring tension. 
Arrow shows pawl position; no pawl stops 
required. Uses minimum inside space.

Power Triode, X762B (Eitel-McCullough, Inc.
Carlos, Calif.).

Signai Generator, Model N-2 (Southwestern Indus 
trial Electronics, Houston).
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ive Quick-Opening Fasteners

Tre eling Wave Tube, Type HA-58 (Huggi 
orc ories, Sunnyvale, Calif.).

access through doors, covers, panels and into drawers

ADJUSTABLE PAWL FASTENERS
Pre-assembled, quickly installed. Accommo
date variations in frame thickness up to Vz 
meh. One-quarter turn closes, additional 
turns increase grip pressure. Attractive ap
pearance, long life. Moving or pre-set pawl. 
Miniature, intermediate and large sizes.

RETRACTABLE SCREW FASTENERS
Stand-off thumb screws from stock to elim
inate costly, special fasteners. Installed 
quickly without special tools. Accommodate 
misalignment. Complete range of standard 
sizes.

LION % TURN FASTENERS
Quick, positive locking, by fractional turn. 
Tight seal formed by compression of leaf 
spring. Alignment and stack height not crit
ical. Approved for aircraft use. Rugged. 
Extra strength provided by swaged nose. 
Vibration resistant.

ADJUSTABLE PAWL FASTENER
Has twin-knob control. One knob controls 
pawl, pointer shows pawl position. Other 
knob controls amount of pressure to seal 
closure with uniform pre-set compression. 
Easily installed.

ADJUSTABLE PAWL FASTENER
Compact and rugged. Eliminates rivets or 
bolts to save installation time. Three types 
cover grip range up to Supplied either 
with integral metal and plastic knob, plastic 
knob or for your knob.

Free Fastener
Handbook

Send for your complete 
Southco Fastener Hand
book, just printed. Write J 
to Southco Division, South 1 
Chester Corporation, 235 
Industrial Highway, Lester, Pa.

FOR COUNTERSUNK
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Now.
a new
dimension

exceptional volumetric efficiency

^performance equal to that of prototypes

SYLVANIA PANCAKE TRANSISTORS 
SYL-l986 and SYL-l987 shown actual size

Collec 

Codec 
Powei 
Temp 

Alpha
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continuous two-tone rating.
Another feature of the NT 203 is its ability to 

accept conditions of fairly wide load mismatch 
without damage. The amplifier is stable under 
conditions of 2:1 mismatch, and closes down in 
the open circuit condition. The input may be 
short circuited without disturbing the stability. 
Reflectometer units are provided to indicate for
ward power and the voltage standing wave ratio 
on the feeder system.

Guidance-reference system to provide pitch-and-roll 
programming and a three-axis reference for the Titan 
missile was developed by the Aeronautical Div., 
Minneapolis-Honeywell Regulator Co. Three “strap
down" gyros are used in the system, which detects 
attitude changes in the missile prior to the radio-con
trolled segment of the flight.

Tents

MAXI

Wideband RF Power Amplifier 
Installed in HMTS 'Monarch'

Marconi Wireless Telegraph Co. Ltd. of Eng
land has equipped a ship, the HMTS Monarch, 
with hf transmitting equipment which embodies 
a main amplifier having no tuned circuits.

The equipment consists of two identical wide
band amplifiers Type NT 203, separated physi
cally by a central frame housing a switching 
unit, a coil unit, a monitor unit providing con
tinuous crt monitoring of rf output waveform, 
and rf load units with rf power measuring 
probes.

Each NT 203 unit embodies a wideband ampli
fier with its associated control system and power 
supply unit. The two NT 203 s are connected in 
parallel by a special combining system for the

in packaging 
that offers...

correct pin-circle geometry for 100-mil 
automation grid-system

MICROMINIATURIZATION

"PANCAKE" 
TRANSISTORS
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n.s.s.
n.s.s.

757
1,400

57,272
2,549

547

193 
1,074

824
3,432

1,617
460
321

1,155
533
619

336
5

10,004 
1,001

92

586
110
74

636
145
103

762
758

4

7
(2)

1,581
92

2,088
2,034

54

Collector to Base Voltage 
Collector Current
Power Dissipation 
Temperature Range 
Alpha Cutoff Frequency (min.)«

Tentative data
MAXIMUM RATINGS AT 25‘C

- 25V 
100m A 
100mW 

- 55°C to +100°C 

4Mc

25V 

200mA 

100mW 
—55°C to +100#C 

5Mc

(1) Converted to U.S. dollar equivalents at the rate of 360 yen = 
U.S. $1.00.

(2) Not shown separately prior to 1959; value included in "Other 
electronic products."

n.s.s. Not shown separately.

Sources: Data obtained by the U.S. Embassy, Tokyo, from the Japa
nese Ministry of International Trade and Industry.

449
(2) 

177 
420 
288

(2)

314 
n.s.s. 
n.s.s.

Electronic Imports from Japan
Show Sustained Increase

Imports of Japanese electronic equipment
during the first quarter of 1960 were almost
double those of the first three months of 1959.

'ORS 
I size

*002

TAB 020^.020"

Board at left uses 
conventional, rela
tively tall TO-5 
transistor package.

Board at right 
usee the new 
S Y JL VANIA 
PAtiCAKE pack
age. Note the in
creased volumetric 
efficiency,

■27O’max —)

reports the Electronic Div. of the Business and 
Defense Services Administration, Dept, of Com
merce.

In 1959 the total value of all Japanese elec
tronic products imported into the U.S. rose from 
about $8.3 million in the first quarter to more 
than $29 million in the last. Imports in the first 
three months of 1960 even though seasonally de
clining, reached nearly $16 million. Largest 
gains in imports were accounted for by receiv
ing tubes, transistors, speakers, and “sound re
corders and reproducers.”

Transistor imports increased during the first 
quarter of 1960 by more than 1,000 per cent over 
those of the first three months of 1959.

Here is a three-year comparison of U.S. im
ports of electronic products from Japan:

Japanese Exports of Electronic Products 
to the United States 

January 1958—March 1960

*(Vcb = 6V, le = 1.0mA) (Vcc = 6V, lc = 1.0mA)

SYLVANIA launches its PANCAKE 
program with two germanium alloy 
switching types: PNP type SYL-1986 
(electrically similar to 2N404) and NPN 
type SYL-1987 (electrically similar td 
2N388). Many other types utilizing drift, 
mesa, and alloy-junction techniques are 
under development at Sylvania.

FOR CONSULTATION on PANCAKE 
transistor value to your circuit develop
ments, contact your Sylvania Representa
tive. For technical data, write Semi
conductor Division, Sylvania Electric 
Products Inc., Dept. 188, Woburn, Mass. 
Sylvania PANCAKE TRANSISTORS 
also available through Sylvania franchised 
Semiconductor Distributors.

SYI uVAN 1A
¡.¡.■tn of GENERAL TELEPHONE i ELECTRONICS^

Product

TOTAL
Radio Receivers, 

total................................
Tube type......................
With 3 or more 

transistors ..............
Other..............................

Radio-phonographs..............
Sound recorders and 

reproducers....................
Amplifiers ..............................
Microphones..........................
Speakers ................................  
Condensers............................  
Receivers (earphones)..........

Electron tubes, total ............
Receiving tubes................
Electron tubes, other........

Transistors..............................
Other semiconductor devices 
Phonograph parts and 

accessories ....................
Other electronic products ..

Value in thousands of 
dollars (1)
1958 
Year
21/75

17,904 
n.s.s.

1959 1960
Year Jan-Mar
75,642

62,373
2,552

15,954

11,838
833
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Why "do-it-yourself” fabrication seldom pays

[SyntTiane]
You furnish the print—furnish the part

CIRCLE 17 ON READER-SERVICE CARD

This is a “long length’’ saw, especially 
built to cut sheets of Synthane lam
inated plastics of over 25 feet in length.

It is extremely improbable that 
you would ever have sufficient work 
to make the purchase of such a 
machine profitable. Yet the long 
length saw is only one of hundreds 
of unusual machines necessary for

cor 
ren

OAKS, PENNA.

Fabricated Parts

fast, accurate, economical fabrication 
of laminates.

Without the advantage of special 
machines and tools, and faced with 
the possibility of errors, waste, delays, 
mistakes in tolerances or dimensions 
—at your expense—you may come to 
the same conclusion as have nearly 
all of our customers—buy your 1am-

inated plastics from us and have us 
fabricate them for you. Call any of 
our representatives—located in all 
principal cities—for a quotation or 
write to Synthane Corporation, 42 
River Road, Oaks, Pa.

Molded-laminated • Molded-macerated

CORPORATION

Sheets • Rods • Tubes

ELECTRONIC DESIGN • August 17, i960

ICBM Attacks on U.S. Simulated 
In Two Data-Processing Systems

Intercontinental ballistic missile attacks on t æ 
U.S. are being simulated in the form of magnetic 
tape and then fed for test purposes into two huge 
data-processing systems.

The two Radio Corp, of America systems at 
Van Nuys, Calif.; one destined for the North 
American Air Defense Command at Colorado 
Springs, Colo., and the other for the Strategic 
Air Command Headquarters at Omaha, Neb., 
are now linked for test purposes by a communi
cations ‘loop through San Fernando, 10 miles 
to the north. The operation when in actual serv
ice is:
■ The data transmitted from all forward sites are 
received at Colorado Springs and Omaha and 
combined and processed in a central Display 
Information Processor (DIP). Missile threat in
formation and threat summary data indicating 
detailed raid information are projected on a large 
screen. Site equipment status is shown on a small 
console in a monitoring room.
■ Automatic processing of a missile attack from 
the moment of recognition of a mass raid by the 
site computers to the display of the threat at 
NORAD and SAC requires an average time of 
about 8 seconds. Data on individual missiles will 
be displayed at NORAD within 3 seconds after 
missile discrimination.
■ In the event of failure of automatic transmis
sion equipment, a manual back-up method is 
available for receiving data by phone or teletype 
and mechanically inserting it into the computer 
display equipment.

Frequency Allocations for Robots 
Requested From FCC by Hughes

Radio-controlled robots can t stomach inter
ference, therefore it is up to the Federal Com
munications Commission to allocate specific fre
quencies for robot operation.

This is the contention of a petition submitted 
to the FCC by Hughes Aircraft Co., Culver 
City, Calif., for 100 me within the 13 to 35 kmc 
region.

The Hughes request is based on the Mobot 
Mark I which is now in operation at Sandia 
Corp.’s Engineering Reactor Facility, Albuquer
que, N.M. The Mobot, which is cable controlled, 
is designed to move objects in a room where 
radiation is too intense for a man, even with pro-
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See our display at WESCON 
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a ctive clothing. Moving objects from room to 
oom, where heavy concrete doors must be 

opened and closed, is impossible with the cable 
controlled robot, Hughes pointed out in the peti
tion. Radio control would solve this problem, but 
interference could not be tolerated.

There are many other applications where 
radio-controlled Mobots can be used, according 
to Hughes, and development of the concept for 
these uses is progressing. Among those men
tioned were: fire-fighting in forests, chemical 
plants, oil fields, and similar hazardous areas; in 
munitions factories; disarming warheads; pro
grammed warehouse stacking; underwater ma
nipulation; space exploration and performing ex
periments in hot laboratories.

Hughes asked that allocation be made to 
Safety and Special Radio Services, and recom
mended that each frequency assignment or shift 
of a Mobot using a specific frequency be checked 
carefully so that interference would never be 
possible. Since hazardous operations and expen
sive equipment would be involved, there should 
be absolutely no possibility of interfering signals 
Hughes feels.

Provisions should be made for TV as well as 
control frequencies, Hughes points out, because 
remote operation will require TV observation of 
Mobot activities. The 100-mc allocation should 
meet this requirement, Hughes says, and still 
allow more than one Mobot to operate in the 
same area.

ohot 
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T018 Case

-FOR THE HIGHEST 
0/1 VOLTAGE RATIO
-FOR THE WIDEST 

RANGE OF 
PEAK CURRENTS

...SPECIFY HOFFMAN 
SILICON TUNNEL DIODES

Now you can specify tunnel diodes with a 
Vv/W ratio as high as 7.0:1 and with peak 
currents ranging from 470 ph to 100 mA 
... and from a single source! Only Hoffman 
offers this great a selection plus the uni
formity and proven performance of silicon. 
Guaranteed tolerances of ±10% and 
±2% enable you to design to new stand
ards of precision and reliability.
Whatever your circuit requirements, there 
is now a Hoffman silicon tunnel diode to 
meet them. For details, request Hoffman 
Data Sheet No. 137-760 STD.

“A” versions available with ±2% tolerance.

Type Number Peak Current
1N2928 470
1N2929 1 mA
1N2930 4.7 mA
1N2931 10 mA
1N2932 22 mA
1N2933 47 mA
1N2934 100 mA

You can use Hoffman tunnel diodes 
confidently:

■ when temperature requirements are 
severe-units are stable from -85°C to 
-f-200oC.
■ to obtain maximum performance in 
switching circuits-units have highest 
Vv/Vf ratio of all tunnel diodes...up to 
7.0:1.
■ for predictable circuit operation-units 

have extremely uniform electrical param
eters.

Custom-engineered units available 
from 100 mA to 1 A

An experimental ceramic graphite-base material which 
spontaneously forms its own protective coating against 
heat and oxidation is being studied at Boeing Airplane 
C of Seattle for possible use in ultrahigh-speed flight. 
Th maximum tension and compression capability of 
th material is about double that of standard graphite 
at oom temperature. A typical composition consists by 
wc ght of 50 per cent graphite, 24 per cent molyb- 
df urn disilicide and 25 per cent titanium boride plus 
m or ingredients for bonding.



Kir. Ramsey*-
Why is the original

WASHINGTON 
REPORT

design 
still the 

best?

.. .because / of this seed

> ... this shoulder 
J and curl design 
X (Pat. No. 2,744,217) 

. . . which creates 
the only leakproof seal

.o> — possible for a tantalum capacitor.

Here's why it does: it forms a steady 
I downward pressure all the way through 

/ the capacitor’s operating temperature range. 
/ It leaves a “dead air” space to guard

/ against capillary action. As you can see, it 
I / also integrates perfectly the top gasket and the 
/ case curl. These are just 3 of the reasons why 

/ / the Fansteel original capacitor has been used in 
/ millions of applications ... with utmost reliability

Fansteel Metallurgical Corporation
North Chicago, Illinois, U.S.A.

•Glen Ramsey . . . Vice President of Fansteel, General Manager 
of the Rectifier-Capacitor Division, developer of the porous 

tantalum anode in 1936 . . . the achievement which made 
today’s miniature tantalum capacitors possible.

SEE US AT 
WESCON BOOTHS 
2106-2107

WHERE RELIABILITY DICTATES STANDARDS

Ephraim Kahn

MORE INDUSTRY PARTICIPATION in the NASA space-exploration 
program is promised by Administrator T. Keith Glennan. 
An "increasing proportion" of NASA’s work will be done by 
industry on a contract basis—and companies will be ex
pected to provide "a substantial part of the initiative" 
in suggesting projects. The probable size of NASA’s pro
gram is considerable, and will certainly involve a signi
ficant amount of electronics. Eventually, more than 75 
per cent of NASA’s budget—which will climb to more than 
$1.5 billion annually in the course of this decade—will 
be spent with industry and with educational and other 
non-profit institutions. This year, the agency has about 
$915 million to spend.

NEGOTIATION OF CONTRACTS has been vigorously defended by 
the Pentagon in the face of persistent Congressional 
attacks. Competition exists in negotiation, the military 
insist, adding that negotiation is "nothing more or less 
than the application of sound business principles, spe
cifically tailored to each particular weapon or piece of 
research." Use of formal advertised bidding in all cases 
would "require static specifications which would yield 
obsolete equipment and would preclude placing contracts 
with companies offering the advanced designs."
DESIGN COMPETITION is a major factor in competitively 
negotiated military contracting. Design and technical 
knowledge provide a "grueling competitive test" for firms 
in the electronics and other fields that seek military 
business. Survival of this initial test, in which fine 
creative technical brains are pitted against each other, 
normally means that the Defense Department will continue 
to maintain or add related contractual relationships with 
the winner of the initial competition. This normally will 
persist until the item in question becomes sufficiently 
standardized to be purchased under competitive bidding or 
until the particular program is complete.

MORE DEFENSE SPENDING is implicit in the platforms of both 
political parties. Timing is in question. The President 
has indicated that he will try to hold back as much as pos
sible of the extra $700 million that Congress voted to the 
military in the current fiscal year. The military, aware 
of the impending change in the political scene, is believed 
to be already making plans for using between $1 billion 
and $2 billion extra.
CONGRESSIONAL CHANGES in ground rules for contract nego
tiations are not likely to take place this year. The House, 
at the behest of Chairman Vinson of the Armed Services 
Committee, passed a bill which would, among other things, 
stop the military from justifying contract negotiation on

CIRCLE 19 ON READER-SERVICE CARD
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the ground that a national emergency exists. This bill is 
pending before the Senate Armed Services Committee. Since 
its procurement subcommittee is working on a report on 
defense buying practices, the committee probably will 
want to consider this before taking any action on the 
House bill.

AIR DEFENSE RADAR will be tested as a unit on September 10, 
including all related electronic gear. Test will involve 
both U.S. and Canada and will entail restriction on 
civilian flying "for a brief time." As the North American 
Air Defense Command—which has been conducting air defense 
exercises for some time—sees things, "however perfect 
any system may be, it cannot be relied upon until it has 
been thoroughly tested."

DESIGN COORDINATION for communications equipment will be 
one of the jobs of the Pentagon’s new Defense Communica
tions Agency. It will be responsible for drawing up spe
cifications for high-level long-haul military communica
tions operation and will set guidelines on the Armed 
Services’ participation in R&D on communications. Pur
chases of communications equipment by each of the Services 
will have to be cleared with the new agency to insure com
patibility. Much actual communications system control 
will be carried out with the aid of electronic data proc
essing machines, according to the Agency’s present plans.

SMALL FIRMS' CONTRACTS under the set-aside program of the 
Small Business Administration reached a record high in 
fiscal 1960. Little companies received 24,152 awards
valued at $878,168,714. Number of 
last year’s 24,800 though there was 
percent in their value.

pacts declined from 
an increase of four

HIGHEST-LEVEL CLEARANCE is required when the Army nego-
tiates certain types of contracts, according to the Judge 
Advocate General of the Army. Six kinds of contracts must 
be approved by the Secretary of the Army, or by a designated 
second-echelon official. They include pacts for: (1) re
search, exploratory, or development work; (2) classified 
products; (3) technical devices which must be standard
ized and have interchangeable parts; (4) technical or 
specialized items which require a substantial initial in
vestment or which need extensive pre-manufacturing prep
aration; (5) purchases which the military have been unable 
to buy satisfactorily through formal advertised bidding; 
and (6) purchases in the interest of national defense or 
industrial mobilization. There are some exceptions to the 
top-level approval requirement. In periods of national 
emergency, R&D contracts valued under $100,000 may be 
negotiated without Secretarial approval. Pacts with 
educational institutions are exempt regardless of value.

PUSH-BUTTON COMMUNICATIONS SYSTEM will be commissioned in 
October by the Federal Aviation Agency. This is a channel
switching system, one of the first parts of the highly 
automated air-traffic control system that FAA expects to 
put into operation over the next few years. First locations 
of the new switching system links are Atlanta, Ga., and 
Oakland, Calif.

ALMOST TOO
TO DRINK...

PURE

Here is water that is softened, de-ionized, 
de-mineralized... and still isn’t good enough 
for Fansteel rectifiers. So it is passed 
through sub-micron filters to remove all 
matter coarser than 0.5 micron, organic or 
inorganic. (Never once, throughout its 
purification process, is the water permitted 
to contact air.) Finally, at the last second, the 
water is “filter-polished” to remove any 
impurity which might still remain.

rectifier

Water, after passing through a 
specially-designed water purifying system 
in the new Fansteel rectifier plant, 
is almost too pure for human consumption. 
Minerals and other “impurities” that the 
human body needs —and can most 
conveniently get from water —have been 
removed. Electrical resistivity of this water- 
true measure of its purity—is a 
fantastic 18,000,000 ohm-centimeters.

SEE US AT 
WESCON BOOTHS 
2106-2107

WHERE RELIABILITY DICTATES STANDARDS

and what 
it means to the 

RELIABILITY

Now the water is ready for use — in 
the critical chemical cleansing process of 
Fansteel silicon rectifier junctions. 
Thorough washing of the silicon rectifier 
junctions in this ultra-pure water results in 
contaminant-free junctions... and 
another assurance of complete Fansteel 
silicon rectifier reliability.

Look at any other phase of our 
manufacturing operations — large or small — 
and you’ll see like examples of 
uncompromising thoroughness and care. 
We can’t afford to take any short-cuts 
— not when reliability is at stake.

Fansteel Metallurgical Corporation 
North Chicago, Illinois, U.S.A.

CIRCLE 20 ON READER-SERVICE CARD
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Be Sure to Get Your Copy

all the news at WESCON
... and at no charge. Youll find your copy of Electronic Daily 
at the major hotels, or at these spots in the Sports Arena: on the con
course level at Hayden booths 2714-15, and at the main entrance; on 
the lower level, near both escalators. Use the Daily to select the booths 
and products you want to be sure to see . . . plan your time to best 
advantage. The Daily is printed overnight for distribution early each 
morning during the convention. It’s written by engineers for engineers; 
contains all the new products to be exhibited and their booth locations, 
meetings, events, papers by subject, plus the significance of all the latest 
news, announcements, and behind-the-scene trends at the show.

NEWS

Patent Applications Trail 
Large-Scale Research Boom

The large-scale research boom has not great y 
increased patent applications. While research ef
forts are up six to 12 times over the past coup e 
of decades, patent applications have risen on y 
one-sixth, according to patent officials.

These officials believe the patent lag behind 
research efforts can be attributed to the following 
factors:

■ The increasing complexity of modern tech
nology, with invention piled on invention, may 
have developed to a point where the end product 
involves one solution of which there are other 
variants available, so that the motive for patent
ing is not so great.

■ As the body of patent and technical litera
ture becomes greater and greater, it becomes 
more and more difficult to produce a patentably 
novel invention.

■ The inhospitable attitude toward patents ex
hibited by some courts may discourage patenting.

General Telephone's Dr. Conwell 
Receives Distaffer's Accolade

The Society of Women Engineers has presented 
their annual award to Dr. Esther M. Conwell of 
General Telephone and Electronics Laboratories 
Inc. of Bayside, N.Y.

Dr. Conwell received the award from Catherine 
Eiden, president of the association, in recognition 
of her work as a research physicist in the field of 
solid-state research.

CHANGES IN PRICES 
AND AVAILABILITY
METAL FILM RESISTORS with 150 ppm TC 
in tolerances of 1 per cent and 1/2 per cent have 
been reduced in price up to 60 per cent by 
Electra Manufacturing Co. of Kansas City, Mo. 
Called the T.O. series, this precision component 
is available in three sizes: 1/8 w, 30 ohms to 
500 K, 1/4 w, 50 ohms to 1 meg; and 1/2 w, 
1.5 meg.

ENCAPSULATED TRANSISTOR DIGITAL 
CIRCUIT MODULES have been reduced 5 per 
cent to 30 per cent in price by Epsco, Inc. of 
Cambridge, Mass. Epsco is now marketing en
capsulated flip-flop circuits from $25 up and 
transistor logic circuits from $14 up. These items 
are available for immediate delivery from stock.

CIRCLE 21 ON READER SERVICE CARD ►
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0 biting Tiros Satellite 
Transmitted 22,952 Photos

i iros I, the 270-lb satellite orbiting at altitudes 
av< aging 450 miles, has reached the end of its 
or] ting life. Transmission of 22,952 picture 
frames has given meteorologists unprecedented 
opportunity to study the earth’s cloud cover and 
relate it to weather.

The decision to discontinue attempts at inter
rogating Tiros 1 was made after Orbit 1,302 over 
Fort Monmouth, N.J. The wide-angle camera 
system and all telemetry had ceased to function. 
The 108 me tracking beacon continued to operate.

There appeared to be some limited operational 
capability remaining in the narrow-angle camera 
system. It would, however, be extremely difficult, 
perhaps frequently impossible, for meteorologists 
to identify and orient the narrow-angle camera 
pictures. The satellite’s attitude sensors were not 
working and there were no longer wide-angle 
photos, which frequently picked up identifiable 
geographic landmarks, to assist scientists in ori
enting narrow-angle cloud cover photos.

Scientists believe an inoperative relay in the 
wide-angle camera system was probably the cause 
of Tiros’ difficulty. The malfunction made it im
possible for the camera to turn it off. This ap
parently drained the batteries and eventually 
caused the wide-angle camera transmitter to burn 
out. This damage seemed to have affected the 
entire satellite system.

The next experimental meteorological satellite, 
Tiros II, is planned for launching later this year.

Electronic Highway Guides Autos

Bash elements in this buried electronic highway system 
are an arrangement of circuits for detecting vehicles 
and a guidance wire to provide a steering signal. The 
detection system consists of a wire loop and a tran
sistorized device placed off the road. Signal from de
tection loop enters control unit (being adjusted in inset) 
which controls speed of following autos. The experi- 
men(al system combines electronic techniques devel
oper by Radio Corp, of America and car controls de
veloped by General Motors Corp.

ELECTRONIC DESIGN • August 17, 1960

HEW Type TT
■■P ■■■ ®Al lOM

Built and tested to meet 
MIL-T-27A, Class R, 
Grade 5 Specifications, 
the type TT miniatur
ized transformers are 
ideally suited for tran
sistor circuits. In addi
tion, frequency response 
ratings are based on 
military specifications.

Size

The exceptional reliability, low dis
tortion and high efficiency of these 
units combine for excellent perform
ance.
In addition to the ATTOM 
series, Arco will supply the com
plete quality-assured HST mag
netic component line featuring: 
Hermetic Seal or Molded—Min
iaturized or Subminiaturized — 
High Temperature — High Sta
bility.

TRANSFORMERS
POWER • INVERTER • PLATE 

MODULATION • PULSE 
MIXING • REFERENCE

MATCHING • AUDIO 
ISOLATION • HYBRID 

TRANSISTOR
FILTERS

LOW PASS • TELEMETERING 
BAND PASS • HIGH PASS 

TELEGRAPH TONE 
AIRCRAFT
REACTORS

AUDIO
TOROIDAL

CHARGING

MAGNETIC AMPLIFIERS 
SERVO • HIGH GAIN 
SATURABLE REACTORS

HST* UNITS AND QUALITY 
ARE SYNONYMOUS!

Arco Electronics Inc. is proud to 
announce its appointment as ex
clusive supplier to the industry 
of standard type HST trans
formers. The Hermetic Seal 
Transformer Co. is a division of 
Dresser Industries.

24 Hour
Delivery
(Effective Sept. 15, 1960)

of HST
* HERMETIC SEAL TRANSFORMER CO.

A DIVISION OF DRESSER INDUSTRIES, INC.

TRANSISTOR 
TRANSFORMERS
at low cost factory prices!

Complete stocks are available from ALL Arco branches 
or from any Arco Master Industrial Distributor for 
instant shipment upon receipt of order. Required 
material is prepared minutes after your request is 
received. Arco’s branches in Dallas and Los Angeles, 
eliminate any delay in shipping time from the East 
to West coast.
For complete information write for Bulletin H-100

Visit Us at the Wescon Show Booths 
Nos. 2423-2424 and 901

ARCO electronics ine
64 White St., New York 13, N. Y.

Los Angeles |branches ]
ARCO CAPACITORS INC.
1548 So. Robertson Blvd.

Los Angeles 35, Calif.
Crestview 1-1151

WOrth 6-0530

Dallas
ARCO ELECTRONICS INC.

4409 Maple Ave. 
Dallas 19, Texas 
Lakeside 8-0917
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The Extreme Case of Shipmentitis
The most extreme case of Shipmentitis 
on record dates back to the General 
who lost the War because during the 
crucial Battle he couldn’t locate the 
nail for his horse’s shoe.

Today, Shipmentitis is a disease that 
afflicts many electronic component 
users. Its symptoms are occasional 
shipments arriving late,or in the wrong 
place, or incomplete, or with the wrong 
specifications. Some Companies have 
a slight case of Shipmentitis without 
realizing it. In serious cases, Ship
mentitis can delay vital defense proj
ects, cause expensive setbacks.

Avnet developed a Cure. Simply, 
Avnet maintains a network of Sales 
Engineers traveling throughout the 
U.S. They are on call anytime to assist 
in. selecting components designed to 
solve tough problems. Each engineer 
has his counterpart in a Service Center 
Expediter. Tremendous Stocking 
Facilities are maintained strategically 
throughout the country.

house speed so highly developed that 
75% of the orders received by Avnet 
are processed, assembled, inspected, 
packed, shipped, and received by 
customers before their confirmations 
reach Avnet.

Avnet Service Centers and Stocking 

Facilities are in

NEWS

lono and Tropo Scatter Used in 
Transpacific Communications Net

A 6,500-mile, transpacific military commi ni- 
cations system using ionospheric and troposphi ric 
scatter techniques has recently become opera
tional. The system extends from Hawaii to rhe 
Philippines and is said to give more than 99 per 
cent reliability in handling of military communi
cations in an otherwise difficult region.

Eight interconnected stations, separated by 
more than 1,000 miles on the average, comprise 
the system. The eastern terminus at Oahu, Ha
waii, is tied to the first station at Kauai, about 
150 miles away, by a tropo-scatter link. The 
1,000-mile distances between the other stations 
are bridged by iono-scatter links.

The system required more than three years 
for design and construction; electronic equipment 
costs exceeded $35 million.

Redundant design provides maximum opera
tional reliability. A total of 29 high-power trans
mitters are installed at the eight stations. Spare 
transmitters and receivers are automatically 
phased into and out of operation to equalize the 
duty cycles of all units.

The iono portion of the system operates in the 
34-37 me and the 49-55 me bands; power output 
is classified. System capacity consists of 16 tele
type channels transmitting at 60 words per min
ute each and a voice channel for use in coordi
nating and maintaining the network.

Receivers have a sensitivity of —160 dbw and 
a dynamic range of 100 db. Antenna design is 
unique in that both the high powered transmitted

Add to that key Avnet Assembly Facil
ities for Connector Prototype Require
ments, plus immediate access to the 
fastest known forms of commercial 
transportation, plus internal Ware-

LOS ANGELES, CAL. 
SUNNYVALE, CAL. 
BURLINGTON, MASS.

CHICAGO, ILL.
DAYTON, OHIO 
WESTBURY, L. I.

Amt Distributes from its Stocking facilities: BENDIX SCINTILLA CONNECTORS. SPERRY SEMICONDUCTORS. RHEEM SEMICONDUCTORS. ELECTROSNAP AND HETHERINGTON 
SWITCHES, GREMAR CONNECTORS, CLARE REUYS, ROBERTSON SPLICE A CONNECTOR CASES. BABCOCK RELAYS, KING SUBMINIATURE HITEMP CERAMIC CAPACITORS, TIC 

PRECISION TRIMMERS, VIDREX FASTENERS by GENERAL TIRE A RUBBER CO.. U. $ SEMCOR SEMICONDUCTORS, SANGAMO CAPACITORS, SPRAGUE CAPACITORS

“Piggy-back” dual frequency corner reflectors at 
the Kauai station of the transpacific communications 
system. Stacked arrays rise 400 ft above the island. The 
two parabolic reflectors are for the tropo scatter por
tion of the system.
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signals and the low power incoming signals are 
handled simultaneously hy the same corner re
fl ctors. Branching filters are employed for signal 
separation. Considerable effort went into minimiz
ing antenna noise. All joints are heliarc welded to 
prevent loose connections and attendant arcing. 
Connections between dissimilar metals were care
fully engineered to minimize corrosion.

The tropo link employs modified AN/FRC-39 
equipment manufactured by Radio Engineering 
Laboratories, Long Island City, N.Y. Tropo power 
is 1 kw at 755-985 me.

System engineering for the transpacific net
work was performed by Page Communications 
Engineers, Washington, D.C. Radio Corp, of 
America supplied the transmitters, National Co. 
the receivers, and Radio Engineering Labora
tories the fm modulators and certain auxiliary 
line-of-sight equipment for input and output to 
the system.

Most of the nation’s best-known transformer manu
facturers gain the extra advantages of Magnetic Metals 
laminations. You should, too. Tell us about your 
application, and we’ll go to work on it right away.

Dies for the laminations you need in a hurry are held 
ready in this bomb-proof, fire-proof vault. No delays 
or extra costs of tooling up, on most orders. I hese are 
the finest high-precision dies, built and maintained by 
our own skilled craftsmen, available in a wide range 
of sizes and shapes . . . and one of the reasons for the 
consistently high level of Magnetic Metals quality.

Another reason is our stock of magnetic alloys—the 
largest stock in the world, making available to you 
the widest choice of electrical characteristics. More
over, special, highly flexible annealing techniques

transformer laminations • motor laminations • tape-wound cores 
powdered molybdenum permalloy cores • electromagnetic shields

Magnetic Metals Company • Hayes Avenue at 21st Street, Camden 1, N.J.
CIRCLE 24 ON READER-SERVICE CARD

Three New England Stations 
In Ionospheric Research

Three ionospheric research stations, a master 
and two slaves, are operating in New Hampshire 
and Vermont. Scientists hope that the data pro
vided will contribute to basic knowledge and be 
useful in improving long-range radio communi
cations.

Specifically, the two stations seek data about 
the movements of dense concentrations or clouds 
of electrons in the ionosphere, and the angle at 
which atmospheric “whistlers” enter the atmos
phere.

The data obtained are expected to prove or 
disprove observation made by other methods 
about the movements of clouds of electrons and 
their effects on radio-wave propagation in the E 
layer of the ionosphere.

Equipment in the two slave stations is syn
chronized through high-quality telephone lines 
with the master unit. The transmitting unit at the 
master station, a vertical incidence ionospheric 
sounder, sends out 60 radio impulses per second. 
These sweep rapidly across a wide frequency 
range, from the broadcast to short-wave bands. 
All three stations record the echo of the impulses 
off the clouds of electrons. Through slant triangu
lation, the speed, height and direction of the 
clouds can be determined.

Whistlers, the program’s second phase, are a 
spec ial kind of natural radio signal. They are be- 
lie\ d to be caused by lightning discharges that 
trax 1 from one hemisphere to another along the 
line of the earth’s magnetic field. By measuring 
the time of arrival at the three stations, the angle 
of rival of the signals can be deduced.



Now Available for Quick Delivery

RACK AND PANEL CONNECTORS

SERIES OTO-ISA

• MAXIMUM (10 amps.) CONTACTS IN MINIMUM SPACE
• CONTACTS FINISHED WITH SILVER AND/OR GOLD PLATING
• DIECAST ALUMINUM ALLOY SHELL
• SCREW-TYPE FASTENER FOR QUICK ENGAGEMENT
• INSERTS MOLDED MATERIALS PER MIL SPECIFICATIONS
• INTERCHANGEABLE WITH EXISTING CONNECTORS

... - - ............ MM. H' M .WWW -V II I iWiMtH—IW 1 . 1 n ■■■  -  ............

SERIES DTD-78

Especially adaptable to extremely complex cir
cuitry, these rack and panel connectors are avail
able in a wide selection of contact inserts. Male 
and female contacts are interchangeable in the 
field as a sub-assembly. For further details write 
for Catalog Specification Sheet Form No. DTD- 
2/60. Also state requirements desired in contacts 
or arrangements.

Soo more at Wescon Booths 1008-9

H. H. BUGGIE 
FACILITY BURNDY

OMATON DIVISION • P. O. BOX 817, TOLEDO 1, OHIO
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NEWS

Simplicity Is Keynote
Manufacturers in the ultrasonic-cleaner field 

have simplified their equipment to the point 
where an operator merely turns an on-off button.

Two manufacturers offer on their standard 
models features that automatically maintain peak 
efficiency regardless of changes in the cleaning 
fluid. Formerly, a trained operator had to tend 
the machines and watch for deviations from nor
mal operation—signs that the liquid level, oper
ating temperature, or work load had changed. 
The two manufacturers are Narda Ultrasonics 
Corp., Westbury, L.I. and Powertron Ultrasonic 
Corp., Garden City, L.I.

A third manufacturer, Branson Ultrasonic Corp., 
Stamford, Conn., offers a compensation device 
optionally, but maintains that its equipment is 
designed so special compensation is unnecessary 
for most cleaning jobs.

Generally the compensation technique used is 
to change the frequency at which the electrical- 
to-acoustical conversion transducers are driven.

The Narda unit achieves compensation by gen
erating instead of a single frequency, a 10 kc 
spectrum centered around 22 or 40 kc (depending 
on the model). A signal is generated by a single
tube power oscillator. The signal is amplitude 
modulated by pulses to generate a small range of 
sidebands close to the carrier. The oscillator signal 
simultaneously is frequency modulated by feeding 
these pulses to a saturable inductance. Hence, the 
carrier and its tight sideband pattern is trans
lated through a wide frequency range.

The spectrum is swept non-linearly once every 
1/60 sec (the modulating pulses are keyed to the 
power lines).

Narda uses a transducer of ceramic doped with 
barium titanate. According to the company, “The 
generation of a whole spectrum of frequencies 
exploits the tendency of the transducers to vibrate 
in many modes.” The company offers two types 
of transducers. One has an upper temperature 
limit of 160 F; the other’s limit is 212 F.

The only Narda unit now on the market has a 
5-gallon tank capacity and a power rating of 
300 w. The company expects to market soon 
additional models in larger and smaller sizes.

The Powertron unit operates at only one fre
quency at a time. Cleaning-fluid variations that 
make it desirable to change the frequency are 
sensed, and fed back to the single-tube power 
oscillator. The oscillator frequency changes in 
response to the phase of the fed-back signal.

This phase depends on the phase of the sound I 
reflected from the surface of the cleaning fluid. I 
The oscillator changes frequency by an amount I

suffi 
witl

T 
duct 
—an 
unit:

Tl 
of 21 
tion; 
turc 
the (

Tl 
note 
300,

Br 
chan 

comj 
pany 
the t. 
tance 
surfai 

const
Th

fieatii 
f tank.

Tin

L to te 
h pany, 
! variai 

I do ni 
| acous 

I kc, an
Bra

I 50 an< 
| the pi 

I matic
Ali

I acoust
I ducerj

I unau in 
I bersi n*i

It n
Icept J 
Iwan’ “ 
Istituto

I hers. ij 
I ficia.’ v
I The ’oi 

I main n

ELECTRONIC DESIGN • August 17, 1960 HE( Tl



In Ultrasonic Cleaners
field 
point 
tton. 
dard 
peak 
ming 
tend
nor-

oper- 
aged. 
onics 
sonic

>orp., 
evice 
;nt is 
;ssary

ed is 
trical-
en.
gen- 

LO kc 
riding 
ingle- 
litude 
ige of 
signal 
eding 
e, the 
trans-

sufficient to keep the fed-back voltage in phase 
with the grid voltage.

The sensing device is identical to the trans
ducer—barium-titanate- and cobalt-doped ceramic 
-and is mounted alongside the transducer. Both 
units are sandwiched between aluminum blocks.

The oscillator operates at a nominal frequency 
of 28 kc. The frequency varies, under load condi
tions, between 26 and 30 kc. The upper tempera
ture limit of the transducer is 212 F, according to 
the company.

The Powertron unit comes in five sizes, as de
noted by the average generator power—100, 200, 
300, 700 and 1,000 w.

Branson’s standard units do not compensate for 
changes in the level of the cleaning fluid. Such 
compensation is obviated, according to the com
pany, by mounting the transducers on the side of 
the tank instead of on the bottom. Thus, the dis
tance from the acoustical source to the reflection 
surface—the opposite side wall of the tank—is 
constant.

The temperature changes are compensated by
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just because they’re the 

easiest to solder?
heating-cooling coils surrounding the cleaning 
tank. The coils respond to a thermostat.

The transducers—lead zirconate—are insensitive 
I to temperature changes, according to the com- 
I pany, and have a flat frequency response. Hence, 

variations in the acoustical standing wave pattern 
do not adversely affect their ability to deliver 
acoustical power. The transducers operate at 25 
kc, and have an upper temperature Umit of 200 F.

Branson units come in standard sizes between 
| 50 and 1,000 w. The company would not explain 

the principle behind its optionally available auto
matic compensation units.

All three companies said the electrical-to- 
acoustical conversion efficiency of their trans
ducers was about 90 per cent.
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Immediate Local Deliveries 
for small runs, production 
emergencies or design needs . . . 
from over 30 strategically located 
parts distributors ... At factory 
prices in lots up to 1000 of a value.

'Aerospace' to Replace 
'Aeronautical' in IAS Title

The council of the Institute of the Aeronauti
cal Sciences, at a meeting in Los Angeles, voted 
unanimously to submit a name change to its mem- 
bership for approval.

It recommended that the now universally ac- 
ceptt d word “Aerospace’’ be substituted for the 
"iir< “Aeronautical” in the title by which the In- 
Mute has been known since 1932. If the mem
bers ip concurs, the organization will become of- 
ficial v the "Institute of the Aerospace Sciences.” 
The Ong established and familiar “IAS” will re- 
niain unchanged.

Of course you wouldn't!
But when you odd the highest degree of “solderability“ of any resistors on 
the market to top-notch reliability in other physical and electrical charac
teristics —• well, that's something else. Like a lot of other cost-conscious 
producers, you'll then be using Stackpole Coldite 70+ Resistorsi

Stackpole Coldite 70+ “solderability” saves time and money in your 
production. It assures perfect connections that eliminate a lot of pos
sibilities for costly field service later on.

Coldite 70+ performance fully matches the “solderability” of the 
leads. They’re designed to meet or excel MIL-R-11 in every respect. 
And they’re tops in load life, humidity and moisture tests!

Electronic Components Div.—STACKPOLE CARBON CO., St. Marys, Pa.

CMelCP 
fixed composition resistors

CERAMAGS FERRITE CORES • VARIABLE COMPOSITION RESISTORS • SLIDE & SNAP 
SWITCHES • CERAMAGNET® CERAMIC MAGNETS • FIXED COMPOSITION CAPACITORS 
BRUSHES FOR ALL ROTATING ELECTRICAL EQUIPMENT • ELECTRICAL CONTACTS 
GRAPHITE BEARINGS. SEAL RINGS, ANODES • HUNDREDS OF RELATED CARBON & 

éRAPHITE PRODUCTS.
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The ballot is read in the handler under

Ballots Marked in Fluorescent Ink
The ballot handler reads ballots
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CRIMP POKE HOME® CONTACTS give plus value to each 
of the five amphenol connector families illustrated below. 
Crimped outside of the connector by hand or power tool, 
Poke Home contacts are quickly inspected and easily inserted. 
The strength and uniformity of the crimp provide the most 
reliable means of wire termination available.

Poke Home contact crimping is being demonstrated at 
booths 848-849. Stop by and see reliability at work!

26500. Performance unaffected by 1000
hours at 200°C. 3 shell styles, 4 to 55

69 Series Poke R Connectors. Up-
graded MIL-C-5015-type R
struction. 3 shell styles, sizes 10SL

17 Series Min Rac 17. Space- and
weight-saving miniature rack & pan-
els. 9 to 50 contacts. Cable clamps

93 Series Complete family of rack &
panel, cable - to - chassis, cable - to
cable connectors. 34, 42 and 50 con-

94 Series Up to 63 contacts, coax.
connectors in some inserts. Primarily
rack & panel, but cable clamps avail -

WESCCW
¿KtK,/

getting—special display of new Micro
Miniature components!

¿rMsccw aMPHENOl
Amphenol Connector, Cable & Wire and Western Divisions

Amphenoi-Borg Electronics Corporation

Crazy-quilt Los Angeles ballot taxes ingenuity of voters, election offi
cials and electronic designers. Norden’s vote counter gives promise of
earlier election returns at lower cost. Note timing marks printed on both
sides of ballot for use with electronic counter.

Computer Will Count Election Ballots
A

N ELECTRONIC ballot counting 
system able to process 600 highly

complex ballots per minute will be field
tested by the County of Los Angeles dur-
ing the coming presidential elections.
Four such systems could handle election
returns for all of Los Angeles three mil-
lion voters, while eliminating the 55,000
precinct workers who now tally the bal

The equipment, being developed by
the Data Systems Dept, of the Norden
Div. of United Aircraft, consists of a
vacuum-operated ballot handler, an all-
solid state data processor, a control con-
sole, and an output printer-punch.

Design features, required by the com-
plexity of the ballots used in Los Angeles
and bv the obvious need to assure accu-
racy and prevent rigging include:

■ Parity check for each ballot counted.
■ Flexible, rapidly changeable pro-

graming by punched tape and plug

■ Automatic compensation for ballots

misaligned in passing through the ballot

■ Rejection of incorrectly marked bal

■ Modular construction for rapid serv-
icing in the event of breakdown.

any length and up to 10 columns wide.

ink using a special, self-inking stamp

ultra-violet light. Marks in each column
are sensed by photomultipliers. Timing
marks printed at each side of the ballot
and read by photodiodes identify the top
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Industrial quantities of push-pull and push-push types available for immediate 
delivery at factory prices from your near-by Centralab industrial distributor.

are delivered 
typewriter.

E; ch data
ballot handlers, control consoles and printers. 
This will permit loading of one handler while 
the < her handler is in operation. ■ ■
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processor will be used with two

ELECTRONIC SWITCHES • VARIABLE RESISTORS • CERAMIC CAPACITORS • PACKAGED ELECTRONIC CIRCUITS • ENGINEERED CERAMICS

SLIDE SWITCH SPECIFICATIONS
Mounting Depth: 2‘/M" from control surface, in any desired 

radial position for easy assembly of leads 
Switch: Positive or spring return styles, /, 1,3 or 

6 amp, SPST to TPDT, 125 VAC

ELEC TRONIC DESIGN • August 17, 1960

on punched cards, tape, or electric

PUSH-PULL, PUSH-PUSH SPECIFICATIONS
Mounting Depth: push-push: from control surface 

push-pull; “/is" from control surface

Switch: SPST, 3 amp. 125 VAC

MODEL 2 VARIABLE RESISTOR 
SPECIFICATIONS
Rating 1/2 watt, Size 15/16* diam.
Resistances: 200 ohms to 10 megohms, 

any taper

The Electronics Division of Globe-Union Inc. 
960H East Keefe Avenue • Milwaukee 1, Wisconsin

Machine Can Be Programed for Various 
Ballot Formats

Each group of ballots cast by a precinct is 
counted separately by the machine. A plug 
hoard programs the machine for the number of 
columns in the ballot. Each batch of precinct 
votes fed into the machine is accompanied by a 
punched paper tape read at the control console 
which contains the positions of the candidates 
along each column. This is necessary because 
California law requires that the sequence in 
which candidates for the same office appear on 
the ballot be varied among precincts. Also, party 
and local elections can result in different ballot 
formats among precincts.

After the votes for a precinct are run through 
the ballot handler the contents of the memory

FROM SPSTtoTPDT 
with Centralab Switch Type Variable Resistors

Centralab engineering took the conventional Model 2 composi
tion variable resistor and developed these ingenious switching 
arrangements not available previously, with ratings up to 6 amps, 
125 VAC. For use as single, dual concentric, or twin units, they are 
especially suitable for high fidelity and stereo, radio, television and 
phonograph applications The use of these push-pull, push-push, 
and slide-switch units reduces the number of front panel controls, 
simplifies operation, and reduces component handling.

W1.....  CUTOUT «JNCrt

Electronic ballot counting system to be tested in 
Los Angeles. Ballots from each precinct are brought 
to centrally located unit for counting. Computer is 
programmed for each precinct by punched paper tape 
prepared in advance and read at the control console. 
System as shown may cost abour 1/2 million dollars.

The data processor employs a high speed mag
netic core memory consisting of 18 separate 10 x 
60 core planes. Read and write times are ap
proximately 6.6 psec each. Clock frequency is 
300 kc. The associated logic and control circuits 
contain about 4.000 transistors and 4,000 diodes.

When a ballot is read, the marks are trans
ferred to one memory plane which becomes an 
exact replica of the ballot. After the ballot is 
read, the contents of that plane are added to the 
votes already registered in a 12-plane array 
which stores the total votes cast for each candi
date or issue within one election precinct, up to 
a maximum of 999 ballots. A binary coded deci
mal system is used.
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SMALLER IN SIZE than any previously 
available capacitor with similar voltage 
ratings, these new General Electric capaci
tors also provide size advantages over 
series arrangements of lower voltage units.
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Each disk has 256 concentric recording tracks 
in inner and outer bands of 128 tracks each. Be 
cause each surface has two heads—one for each

SUPERIOR LIFE PERFORMANCE during 
2000 hours under maximum rated condi
tions is realized, with a maximum capaci
tance change not exceeding 10 percent.
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NEW

High-voltage 
Tantalytic* 
Capacitors

VOLTS

General Electric announces a new high- 
voltage foil Tantalytic capacitor—rated to 
300 volts at 85C and to 250 volts at 125C 
—in both polar and non-polar designs.

GREATER CAPACITANCE STABILITY, 
achieved over the entire temperature 
range, is provided by these new high- 
voltage Tantalytic capacitors. An 8 per
cent maximum capacitance increase at 
high temperatures and a 20 percent maxi
mum capacitance loss at — 55C are speci
fied.

CLOSER CAPACITANCE TOLERANCE of 
=*=15 percent is standard. This represents 
a significant improvement over the =*=20 
percent or —15 +75 percent initial toler
ances characteristic of lower voltage ca
pacitors.

FOR COMPLETE INFORMATION on this 
significant breakthrough in Tantalytic ca
pacitor design, contact your General Elec
tric Sales Representative, or write Section 
449-15, General Electric Co., Schenectady 
5, N. Y.
*Regi$tered trademark of General Electric Co.

Telex Random-Access Disk File 
Reduces Access Time One-Third

A new, random-access, disk memory has nearly 
a third the access time and double the storage 
capacity of currently available disk filer.

The improvement in access time is due to tin 
use of two sets of read-record heads for each o| 
16 stacked disks. Competitive units have used a 
single set for a stack of 50 disks.

The new unit, Telex I, was developed by Ti lex 
Inc., Minneapolis. Its average access time was 
said to be 150 msec (with a 250 msec maximum 
that of competitive units is 425 msec average, and 
800 msec maximum.

Telex I has a capacity of 20 to 22 million, 7-bit 
characters per stack of disks. Competitive units 
have capacities of 10 million characters per stack

The increased capacity is due primarily to the 
larger diameter of the Telex disks—31 in. com
pared to the conventional 24 in. Data are re
corded on Telex with a density of 400 bits per 
inch of recording track.

As with the competitive model, the Telex disks 
are mounted on a vertical shaft driven by a motor 
at 1,200 rpm. On the Telex unit, however, two 
heads, mounted about 5 in. apart on rigid arms, 
skim over each surface of each disk. On competi
tive units, a single pair of read-record heads an 
moved, in operation, from disk to disk.

The arms of Telex I move radially across a disk 
as it rotates. This radial movement is determined 
by motors, (one for each disk), whose field coik 
are excited by digital commands.
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TYPICAL OF THE WIDE RANGE OF RATINGS AVAILABLE WITH THE NEW G-E HIGH-VOLTAGE FOIL TANTALYTIC CAPACITORS

These units are supplied in tubular form, in lightweight aluminum cases, 
with axial leads, and are available with insulating sleeve in 7 case sizes.

Cat. No. Volts Temp. Capacitance 
M) Polarity

Max. Leakage 
at Rated Temp, 

(ua)

Max. Imp.
-55C 120 CPS 

(Ohms)
Diam. Length

29F2200 200 85C 0.35 P 32 5715 3 if 
16 11» 

16

29F2105 300 85C 25.0 P 500 82 12" 32 2%*

29F2108 300 85C 2.0 NP 150 1010

29F2207 200 85C 0.15 NP 32 13330 3 If 
16 H*

29F2161 250 125C 2.5 P 100 830 w 1Ä'

29F2164 250 125C 13.0 P 325 160 15 *
32 2^'

Telex I disk memory has four read-record heads ar-' 
a head-positioning motor for each disk.
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TV stations.
The station will be an experiment to test 

adequacy of and the problems surrounding 
increased use of uhf channels.

The Federal Government has proposedig tracks 
ach. Be 
for each
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Experimental UHF TV Stations 
Planned For New York City

New York City has gained approval of a $2 
million item in the Federal Communications Com
mission budget to build two ultra-high-frequency

INFORMATION - 
IN OR OUT

HEAD SWITCH

Sub-Fractional
CIRCLE 30 ON READER-SERVICE CARD

33

OUTER BAND 
128 TRACKS

ion.

LEf TRONIC DESIGN

INNER BAND 
128 TRACKS

ARM TRAVEL-' 
5" POSITIONAL

MOTOR

Two read-record heads skim over each surface of 
each disk. Each head covers a 5 in. band of 128 record
ing tracks.

band—the motor need move the arm through 
lonly 128 positions.

Telex I is scheduled for production early next 
year. The company also intends to market a larger 
and faster version of Telex I in the latter half of 

Inext year. This unit, Telex II, will have 64 disks 
I with a capacity of about 88-million characters, 
I anrl an average access time of 125 msec.

Telex I will be priced between $50,000 and 
$90,000; Telex II will cost less than $100,000.

station here so that it can thoroughly explore 
uhf under adverse conditions—a metropolitan 
area filled with tall buildings. The feasibility of 
uhf in an area saturated by vhf sets would 
also be studied.

Among the factors to be evaluated and devel
oped are signal strength at the various locations’ 
rece ption compared with vhf reception at the 
same points; and different types of uhf receivers,

ith the most practical to be sought.
Some experiments will be conducted with cir- 

ularly polarized radiated signals; with multiple 
ran ^missions of the same program on different 
req iencies from different locations, and with 
ece ivers having differing noise sensitivities.

D ’pending upon the results of the experiment, 
be 'CC believes that a nationwide uhf service 

heads an

You'd be possible or at least the intermixing of
hf -nd uhf stations. Improvements in uhf trans-
mss on could lead to a shift of all commercial
V t ) uhf including those stations now in opera

Micropot Potentiometers

August 17, 1960

lementary, my dear 

fellow ! The design of Borg 

205 Series Micropots provides 

one of the most reliable 

precision potentiometers ever produced. 

Originally designed for the military, 

the 205 is now extremely successful in many 

commercial applications. Linearity accuracy . . . 

±.1% to ±.05%, independent or zero-based. 

Total resistance ... 1.15 to 100,000 ohms. Meets 

• full range of military specifications ... vibration, 

G shock, humidity, temperature, salt spray, 

altitude, fungus and acceleration. Your 

Borg technical representative or distributor 

has complete information. 

Ask for data sheet BED-A131. 

Borg Equipment Division, 
Amphenol-Borg Electronics Corporation, 
Janesville, Wisconsin. Phone Pleasant 4-6616.

BORG*

Turns-Counting Microdials Horsepower Motors Frequency and Time Standards.



ONE OF MANY EXAMPLES 
OF EXCELLENCE IN THE DATA 

HANDLING FIELD

NEWS
New Moving Target Indicator 
Adaptable to Most Radars

A simplified radar moving-target indicator s s- 
tem was recently demonstrated by Intercontin n- 
tal Electronics Corp. o£ Mineola, N.Y. The syst 'in 
employs two storage tubes in cascade as compari
son memory gates to eliminate fixed or sle w- 
moving targets.

According to the company, the INTEC MA-372 
dual canceller, is adaptable to most existing radar 
sets and in many cases can be substituted directly 
without the need for any modifications.

The INTEC MA-372 canceller employs two 
INTEC Model TCM-13X storage tubes as mem
ory devices in place of the delay lines generally 
used in other canceller systems. Within these 
tubes, an unmodulated spiral sweep is traced on 
the storage membrane during each pulse repeti
tion period. During the same period, video in
formation is delivered to the conductive1 backplate 
of the target membrane.
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The Data-Stor Model 59 Digital Tape Transport is 
ideally suited for use in computer, instrumentation 
and control applications. It incorporates the highly 
reliable features of military tape transports developed 
by Cook Electric Company during the past 12 years, 
and has been proven in the Atlas, Titan, Polaris and 
other missile programs.
These features include exclusive use of modern ultra 
reliable solid state circuitry, eliminating gas or vac

uum tubes. Precise tape handling is insured by
proportional reel drive servo systems that have no 
jerky step servos. Tension error sensing is accom
plished by synchro transmitters with no unreliable 
potentiometers or contact pile-ups. Field adjustments 
are eliminated by building tolerances into a single 
rugged tape deck casting. Endurance and quality are 
assured by strict adherence to the exacting design 
and workmanship requirements of MIL-E-4158.

PPI scope presentation before switch-on of Inter
continental Electronic Corp.'s MA-372 dynamic dual 
canceller for moving target indication.
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TAPE SPEEDS TO 150 IPS • LESS THAN 3 MS STOP/START • REWIND SPEEDS TO 400 IPS • NO PROGRAMMING RESTRIC
TIONS • PACKING DENSITIES TO 600 NRZ BPI • OPERATES FROM 5 VOLT CONTROL PULSES OR LEVELS OF EITHER 
POLARITY • FRONT PANEL ACCESS • CHOICE OF NARTB, IBM, OR SPECIAL REELS • ANY TAPE TO 1* • CONDUCTIVE 
LEADER, LIGHT TRANSMISSIVE, OR LIGHT REFLECTIVE END OF TAPE SENSORS • SOLID STATE READ/WRITE AMPLIFIERS

METAL FACED READ/WRITE MAGNETIC HEADS AVAILABLE AS HIGH SPEED PHOTOELECTRIC READER.

Experienced recording systems engineers are invited 
to apply for existing employment opportunities.

A DIVISION OF

Cook Electric Company

Designers and makers of ground and airborne magnetic recording 
systems, photoelectric readers and computer peripheral equipments.

ADDRESS YOUR INQUIRIES TO 
8100 MONTICELLO AVENUE SKOKIE, ILLINOIS

CIRCLE 31 ON READER-SERVICE CARD

Clearer definition and sharper contrast of moving 
targets is shown in PPI scope presentation after switch
on of INTEC's new system.
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For fixed targets, an equilibrium condition 
ex sts, and there is no output from the tube. Mov
ing targets upset this equilibrium, and an output, 
in the form of a change in collector current, ap
pears. This change in current gates the signal, 
which represents the moving target. A cancellation 
ratio of 40 db is achieved.

A comparison of three pulse periods is em
ployed in discriminating against stationary targets. 
The equipment includes its own coherent oscilla
tor. 30-mc if limiter, MTI variable range gate with 
range mark, and trigger generator. Coherent os
cillator lock pulse and frequency stabilized if 
signals are required, and normal video and ex
ternal trigger are optional.

Life — over 700 hours reported

Peak power available — more than 10 kw.
(More power than you can get from any other 

device at this frequency)

Duty cycle — up to 0.001. (For the BL-221, it is

V-BAND MAGNETRONS
Shock — 50 g’s at 4 millisec

Lightweight — 7.25 lbs
Mounting — mates to modified standard flange 

Ruggedized — Ceramic and metal construction 
Fixed tuned

Wide-Range Radar Tracker 
Under Development at Bendix

An electronic tracking device which can follow 
space craft and aircraft simultaneously is under 
development by Bendix Corp.’s Radio Div. in 
Towson, Md.

The company has signed a $4 million contract 
to build a five-story demonstration model which 
will be used both to track missiles from Wallops 
Island, Va., and to monitor air traffic in the 
Baltimore-Washington flight area. The contract 
was let by the Air Force and the Advanced Re
search Projects Agency.

The model is called Electronically Steerable 
Array Radar (ESAR) and can focus its radar on 
one object at a time while keeping other vehicles 
in view. This ability is made possible, Bendix 
says, through the development of a system using 
multiple electronic track and search beams with
out the need of moving parts such as those 
which are used for the mechanical rotation of a 
conventional antenna.

Airborne Radar
Shows Moving Targets

MH Side- .king radar tn display moving targets has been 
Idevel ied by Motorola Inc.’s Military Electronics Oiv. 
Bunder tn Army Signal Corps contract. The AN/APS-85 

moving Hsysferr is carried aboard this RL23D, with antenna slung 
r switch-Binder ?ath. Strips of terrain 20 miles wide are mapped 

H°n eo i side of the aircraft.

Tube Typ«

BL-235 
BL-236 
BL-237 
BL-221

Vretjuency 

Raat« (MC)

51.000-54,000 
54,000-57,000 
57,000-60,000 
69,000-70,500

Minimum Peak 
Power (KW)

Output 

Mates 

with

U6305/Ü
UG385/U
UG385/U
UG385/U

Leaders tn the desi* 
reference cavities: 
pressurizing window

New product catalog avallatili

BOMAC laboratories, Inc.
7/ / SALEM
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Solid line indicates the low beta fall-off of one of the new Bendix transittori as compared to that of an ordinary transistor.

NEW BENDIX HIGH GAIN INDUSTRIAL
POWER TRANSISTORS OFFER FLATTEST BETA CURVE

► LESS DRIVE AND LESS DISTORTIONLOW BETA FALL OFF

10 die

SEMICONDUCTOR PRODUCTS

Ideally suited for use in static converters and regulators, 
these power transistors also have numerous applications 
in relay replacements and drivers for relays, magnetic 
clutches, solenoids and other loads requiring high current. 
In addition, their extremely high current gain and excel
lent hFE linearity make them practical and efficient 
television vertical output amplifiers and hi-fi amplifiers.

beion 
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many tedious tasks. paper said. Authors

Now available—a new series of power transistors with 
the flattest beta curve in the industry, made possible by 
an exclusive Bendix process. This new series has very high 
current gains—up to 200 at 3 Adc—and a 10-ampere 
peak current rating.

Featuring ten-amp performance at a five-amp price, 
the 2N1136, A, B; 2N1137, A, B; and 2N1138, A, B 
series provide:

First General Electric business computer is assem 
bled at the company s computer department in Phoenix 
Ariz. Some 400 plug-in logic boards of the type shown 
here are used in the machine which also includes over 
3,000 transistors.

the paper were L. W. Blumer, Northwest

Improved Phone Engineering 
Seen Through Use of Computers

Increased use of computers will make telephone 
engineering faster, cheaper, and more accurate 
than is possible today, a symposium at the sun 
mer meeting of the AIEE was told in a paper b 
three engineers. j

Computers would also free engineers 'M

ELECTRONIC DESIGN • August 17, 196(

LOW SATURATION RESISTANCE- - - - - - - > GREATER CIRCUIT EFFICIENCY 
VOLTAGE BREAKDOWN RATINGS- - - - - - -> ELIMINATION OF BURN-OUT 
CURRENT GAIN MATCHING - - - - - - ►- OPTIMUM CIRCUIT PERFORMANCE

NEWS
GE Announces New Computer;
Unit Has 16,000-Word Memory

General Electric has entered the business c im
puter field with the announcement of its GE 225 
medium-sized information-processing system. The 
new computer is all-transistorized and will ent 
in the $4,000-$12,000 per month range depending 
on peripheral equipment.

Design features include a magnetic-core mem
ory expandable to 16,384 20-bit binary words, 
supplemented by auxiliary magnetic-drum stor
age of equal capacity. Processing times, including 
access to the core memory, are 40 usee for addi
tion or logic, 250 psec for multiplication and 500 
usee for division. Access time to the drum aver
ages 8.3 msec. All conventional input-output de
vices can be mated to the computer including 
punched cards, punched tape, magnetic tape and 
printer.

In a quiet sales campaign over the past six 
months two dozen orders have been landed for 
the GE-225. Initial deliveries are expected late 
this year and new orders are being accepted on 
18 months delivery.

Division
LONG BRANCH. N. J. 

CIRCLE 33 ON READER-SERVICE CARD
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COLLECTOR CURRENT Adc

For complete information, contact semiconductor 
PRODUCTS, THE BENDIX CORPORATION, LONG BRANCH, 
new jersey, or the nearest sales office.

Current Gain 

hFE at lc = 3 Adc

Maximum Voltage Rating

Vcb 60 Vcb 90 Vcb 1OO

Vee 40 Vee 70 Vee 80

50-100 2N1136 2N1136A 2N1136B
75-150 2N1137 2N1137A 2N1137H

100-200 2N1138 2N1138A 2N1138B

Weit Coast Sales Office’ 117 E. Providenca Avenue, Burbank, California 
Midwest Sales Office: 4104 N. Harlem Avenue, Chicago 34, Illinois 
New England Sales Office: 4 Lloyd Road, Tewksbury, Massachusetts 

Export Sales Office:
Bendix International Division, 205 E. 42nd Street. New York 17, New York

Canadian Affiliate:
Computing Devices of Canada, Ltd^ P. O Box 508, Ottawa 4, Ontario, Canada
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lephone Co., Omaha, Neb.; N. E. List, Michi- 
an Bell Telephone Co., Detroit; and G. E. 

Keifenstuhl, Western Electric Co., Chicago.
“Costs of engineering should be reduced or 

bold in check. Over-all intervals will decrease. 
Accuracy will improve. Resulting standardization 
will be responsible for further savings. By-prod
ucts,’ such as cost data, accounting information, 
power-drain data, etc., may be even more valu
able than the tangible advantages seen today,” 
the paper said.

Tung-Sol high power germanium transistors
2N174, 2N174A, 2N173, 2N278, 2N277, 2N443, 2N442, 2N441, TS748

>ast six 
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Computer Use Widens 
In Warfare Simulation

Battles inside of a computer are taking the 
place of the real thing in training the West’s 
armed forces.

Some 6,000 Allied officers in a recent training 
exercise at Fort Lee, Va., simulated a problem 
in supplying widely dispersed units over a West
ern European nuclear and chemical-warfare 
battlefield.

The operation, designated LOGEX 60, was ac
complished by linking an IBM 650 computer at 
Fort Monmouth, N. J., to Fort Lee. The computer 
represented 31 field computers at various depots 
and central stock-control points over the simu
lated attack area.

This full and select complement of Tung-Sol high power transistors 
offers many distinct advantages over similar competitive types.

y Exclusive design features combine with Tung-Sol’s pace-set- 
ting quality assurance practises to assure designers unexcelled 
operational reliability.
Wide interchangeability lets you specify these pnp transistors 
for most industrial and military uses. Typical applications in
clude high power amplifiers, DC-to-DC converters, DC-to-AC 
inverters, regulated power supplies, motor controls, servo 
amplifiers, relay drivers, switching circuits, etc.
Every transistor in this versatile series produces highly efficient 
power transfer and audio amplification.

They feature the vacuum-tight, all copper "Cold Weld” pack
age—a Tung-Sol "first” in this transistor class—for broader 
design flexibility and long-life reliability.

k They are manufactured in the industry-preferred JEDEC- 
TO-36 case. This stud-mounted single-end construction with 
solid-lug terminals simplifies installation and facilitates effi
cient heat-sink design.

k They are subjected to rigid military environmental tests and 
radioactive gas leak detection tests to further assure maximum 
reliability.

Write for full technical details. Tung-Sol Electric Inc., Newark 4, 
New Jersey.

IBM 7070 to Industry

is assem- 
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First all-transistorized data processing system delivered 
to private industry—an IBM 7070—gats final checkout 
before delivery to Texas Instruments. Magnetic cores 
store up to 100,000 digits with 6-psec access time. Mag
ne ic discs store an additional 48 million digits with 850- 
ms c access time. Internal processing speeds are 16,000 
5-d;git additions, 860 10-digit multiplications or 320 
10 digit divisions per second. Entire system consists of 
22 units with a total weight of 17 tons. Forty-one thou- 
saH transistors are used. IBM officials claim to have 
re< ?ived 300 orders for 7070 systems and expect to de- 
liv r 55 of them this year. The system installed at Tl is 
lec ing for $31,000 monthly.

Collector Voltage BVce 
(VEb=+15v)

80 80 60 60 50 50 40 40 Volts

Collector Voltage BVces 
(le—0.3A) 70 70 50 50 45 45 40

■

40 Volts

Emitter Voltage BVebo 60 60 40 40 30 30 20 20 Volts

Collector Current lc 15 15 15 15 15 15 15 15 Amp

Junction Temperature Tj
-55 

to
+95

-55 
to

+95

-55 
to

+95

-55 
to

+95

-55 
4 t0 
4-95

-55 
to

+95

-55 
to

+95

-55 
to

+95
•c

deliver

§ TUNG-SOL
37, 190(

^^The TS748 is specially designed 
to meet the requirements of 
MIL-T-19500/13A and is 
supplied with flexible leads.

Technical assistance is available through the following sales offices: Atlanta, Ga.; Columbus, 
Ohio; Culver City, Calif.; Dallas, Texas; Denver, Colo.; Detroit, Mich.; Irvington, N.J.; 
Melrose Park, Ill.; Newark, N.J.; Philadelphia, Pa.; Seattle, Wash. Canada: Toronto, Ontario.
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Test chamber “flies” parts for space missiles and jet 
aircraft to simulated l,OOO,OOO-ft altitude at Itemlab 
Inc., Port Washington, N.Y. Test Parts are sealed in 
a vacuum behind a door ordinarily used to “cap” in
dustrial pressure vessels and pipelines. Research tests 
are conducted in extremely combustible high-tempera
ture gas-air mixtures to learn if operation of electronic 
or electro-mechanical components might spark explo
sions in flight.

WHICH JOB WOULD YOU TAKE?
If you’re like most of us, you’d take the 
job with the more tempting salary and 
the brighter future.

Many college teachers are faced with 
this kind of decision year after year. In 
fact, many of them are virtually bom
barded with tempting offers from busi
ness and industry. And each year many 
of them, dedicated but discouraged, leave 
the campus for jobs that pay fair, com
petitive salaries.

Can you blame them?
These men are not opportunists. Most 

of them would do anything in their power 
to continue to teach. But with families 
to feed and clothe and educate, they just 
can’t make a go of it. They are virtually 

Sponsored as a public service, 
in co-operation with the Council for Financial Aid to Education

HIOHSR ■DUCATION

forced into better paying fields.
In the face of this growing teacher 

shortage, college applications are ex
pected to double within ten years.

At the rate we are going, we will soon 
have a very real crisis on our hands.

We must reverse this disastrous trend. 
You can help. Support the college of your 
choice today. Help it to expand its facili
ties and to pay teachers the salaries they 
deserve. Our whole future as a nation 
may depend on it.

It's important for you to know more about what 

the impending college crisis means to you. Write 

for a free booklet to: HIGHER EDUCATION, 

Box 36, Times Square Station, New York 36, N.Y.

NEWS
Test Chamber 'Flies' Parts

Piezoelectric Qualities Cited 
For Zinc Oxide, Cadmium Sulfide

Recent experiments have disclosed a high de
gree of piezoelectricity; for zinc oxide and cad
mium sulfide, according to Dr. A. R. Hutson of 
Bell Telephone Laboratories, New York City.

The degree of piezoelectricity exhibited by 
lithium-doped zinc oxide is said to be about four 
times as great as that of quartz, while that of 
cadmium sulfide is twice as great. Confirming 
measurements were made on single crystals of 
zinc oxide grown both by vapor techniques and 
from a flux. The cadmium sulfide crystals were 
vapor grown.

Dr. Hutson decided to investigate piezoelectric 
constants of the materials while studying some of 
their unusual conductivity properties.

The excess conductivity of the zinc oxide was 
quenched by diffusing lithium atoms into the 
material. When this was done, the resistivity of 
the compound was raised from 103 to 1012 ohms 
per cm at room temperature.

Dr. Hutson calculated electromechanical cou
pling coefficients to be about 0.4 for zinc oxide 
and 0.2 for cadmium sulfide, compared with 
0.095 for quartz.
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Phosphorous-Diffusion Method 
Lsed for Making Solar Cells

A new phosphorous-diffusion technique for 
producing silicon solar cells has been developed 
bv the U. S. Army Signal Corps Research and 
Development Laboratories, Ft. Monmouth, N. J.

The technique promises better reproductibility 
and does not seem to be as destructive on semi
conductor surfaces as conventional methods. 
Efficiencies in the 12-per-cent range have been 
obtained consistently, and researchers hope for 
higher efficiencies with further development. An
other 1 per cent is added by properly coating the 
cells.

The technique substitutes electrons for holes in 
the active surface area, so that higher injection 
efficiencies are achieved.

The Russians have been using a phosphorous- 
diffusion process to produce solar cells, accord
ing to a Signal Corps spokesman, but the reasons 
for this were not apparent until the new process
ing technique was developed.

In conventional solar-cell production, boron is 
normally diffused onto an n-type silicon ingot, to 
produce a p-type skin. Antimony, arsenic, or some 
other suitable dopant is used to produce the n 
ingot.

TA boron-doped p-type silicon ingot is used in 
the new Signal Corps process. Phosphorous is 
diffused onto the surface to produce an n layer.

The Signal Corps plans a meeting soon with 
interested companies to describe details of the 
new process.
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EE Professor at Northwestern
Applies Electronic Theory to Business

Gordon J. Murphy, professor of electrical and 
industrial engineering at Northwestern Univer
sity, has won a one-year grant from the Foun
dation for Instrumentation Education and Re
search to apply feedback control theory to 
production and inventory-control problems.

Nir. Murphy will attempt to establish guides to 
minimize costs by employing the sampled-data 
theory, with the mathematical tool being the 
/-transformation. This is a special form of the 
LaPlace transformation, a concept used exten
sively in feedback-control theory in recent years.

Tbe $5,000 grant is for one year. FIER, a 12- 
year old organization, has members from both 
industry and education and is interested in meas- 
urei ent, information handling, computation, and 
ante nation. In establishing such grants and 
grac iate fellowships, FIER hopes to inject “feed- 
Lad into an industry which has grown from pre
war nodest size into a $6 billion giant today.

RESISTORSCORNING

When you’re faced with a rush job that requires high
stability resistors, do this:

1.

2.

3.

Specify the components from Corning’s 
complete line of glass resistors;
Call your local Corning distributor 
and tell him what you need;
Send him a confirming order.

Almost before the order is typed—depending on the distance 
from the distributor and/or the speed of your typist—you’ll 
have the components ... in plenty of time to meet your deadline.

Your Corning distributor takes pride in this fast service.
He’s in business to help your production line or test lab.
Give him a call. Watch him go to work.
For the name of your nearest Corning distributor write to: 
Electronics Distributor Division • ERIE RESISTOR 
CORPORATION • Erie, Pennsylvania

CORNING
ELECTRONIC COMPONENTS

Distributed exclusively by

^ea^^distributor division

This Corning fusion-sealed glass resistor defies all environ
mental conditions . . . heat, moisture, vibration. See for 
yourself. Boil it in water as shown here. Bounce it. Drop it. 
It’s practically indestructible.

CIRCLE 36 ON READER-SERVICE CARD
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part number

POLES

.AIN SHAFT 
I/," « .1200

CONTROL 
WINDING

26 VOLT FIXED

MGTjxED WINDING ANP~GENERATOR OUTPUT

tu

ROTORS-SPECIFICATIONS:

400 
400 
400 
400
400 
400 
400 
400 
400

60 
60

400 
400
400 
400

115CT 
115P 
115S 
36CT 
115S 
36CT

26S 
33CT
26S 
33CT 
26P 
26S 
26S
26S
26S

230S 
115S 
36CT 
115S 
36CT 
230S 
115S 
36CT 
115S 
36CT 
280S 
115S 
36CT 
115S 
36CT 
280S 
115S 
36CT 
115S 
36CT

M 
M 
M 
M 
MG 
MO

M 
M 
M 
M 
M 
MG 
MG 
MG 
MG 
MG
M 
M 
M 
M 
M 
MG 
MG 
MG 
MO 
MG

FRE
QUENCY 
CYCLES

8 throuflh 11
•A inch 
0.120 inch 
13 T 
120 P

MOTOR OR 
MOTOR 
GENE- 
RATOR

M 
M 
MG 
MG 
M 
M 
M 
MG

15M27D 
15M46D 
15M43D 
15M86D 
15M83D 
15MG27D 
15MG46D 
15MG43D 
15MG86D 
15MG83D 
18M28D 
18M46D 
18M43D 
18M86D 
18M83D 
18MG28D 
18MG46D 
18MG43D 
18MG86D 
18MG83D

H inch 
0.1870 inch 
15 T

FRAME 
SIZE

STOCK SHIPMENT PROGRAM
WINDING AND GENERATOR OUTPUT

Key 
Windino

60
400
400
400
400

60
400
400
400
400
60

400
400
400
400

60
400
400
400
400

Symbols—I 
(4 leads)

96 p
8' minimum; DELIVERY

hobbed SHAFT
I3T » I20P

8M61B
8M62B 
8MG61B 
8MG62B 
9M40B 
9M41B 
9M61B 
9MG41B 
9MG61B

hobbed shaft 
I3T I I20P
11M25B 
11M24B 
11M66B 
11M63B 
11MG66B 
11MG63B

hobbed shaft 
I5T X 96P

PLAIN shaft 
■/a- x . l20y

8M61A 
8M62A 
8MG61A 
8MG62A 
9M40A 
9M41A 
9M61A 
9MG41A 
9MG61A

11M25A 
11M24A 
11M66A 
11M63A 
11MG66A 
11MG63A

PLAIN SHAFT 
.1870*

15M27C 
15M46C 
15M43C 
15M86C 
15M83C 
15MG27C 
15MG46C 
15MG43C 
15MG86C 
15MG83C 
18M28C 
18M46C 
18M43C 
18M86C 
18M83C 
18MG28C 
18MG46C 
18MG43C 
18MG86C 
18MG83C

15 through 18

shaft extension
Robbed shaft'teeth 
hobbed shaft pitcn LEADS — 8' minimum; ¿¿“iLyv —

do not appear on decals.

Servo motors and motor
generators listed here are 

on the shelf now. One week 
after your order’s been 

received they’ll be 
inspected and on their way 

to you. Ideal for fast 
prototype requirements, 
these stocked units—“at 

regular factory prices”— 
are precisely the same fine 

servomechanisms for which 
Daystrom’s Transicoil 

Division is known. As a 
result you can count on 

future large quantity 
production units to 

duplicate the performance 
characteristics of the 

prototypes in every 
respect. To place orders, 

write, phone, or wire 
STOCKSHIP, Daystrom 
Incorporated, Transicoil 

Division, Worcester, 
Montgomery County, Pa,

IBM 650 Computer Employed 
To Simulate Bank Management

Three new banks” appeared in Pittsburgh fOr 
ii day when a group of Mellon National Ban! and 
Trust (Jo. officers divorced themselves from a lays 
regular activities to participate in a new techi ique 
called “Bank Management Simulation.”

By using a computer, it is possible in the 
simulation to condense two years’ operations into
a single day. The Mellon 
marked the first time the 
used in a bank and it now 
electronic data-processing 
bank management.

Bank’s participation 
technique has been 
opens new vistas for 
equipment and for

The Mellon Bank’s IBM 650 Computer was 
fed management “solutions” to everyday bank 
problems and the computer responded with new 
conditions. As a result, three teams of three bank
officers each were able to experience several years I 
of banking decisions, and see the results, in a 
period of just one day. I

The idea stems from the military where simu- I 
lated war games have been used for years to help 
in the training of officers.

if you’d ordered these servos on AUG. 10 
you’d be using them NOW

Precision Pot Manufacturers 
Establish A New Committee

An organizational meeting of manufacturers of 
precision potentiometers was held in June at 
Radio Corp, of America in Camden, N.J.

Representatives from fifteen of the leading 
manufacturers met to discuss their mutual prob
lems in the face of greater emphasis on reliability 
of electronic component parts.

The objectives of the new group will be the 
promotion of greater standardization of design 
types and parameters, test methods, noniencla- 
tore and joint educational efforts.

D. McNeely of Helipot-Beckman was elected 
general chairman of a committee to draft a con
stitution and by-laws. East and West Coast chair
men were selected to expedite its formulation ! 
Precision potentiometer manufacturers interested! 
in this group are invited to contact Mr. McNeely I 
at 2500 Fullerton Road, Fullerton. Calif.

CONTROL
Transicoil Division exercises complete 
control over every stage of servo manu
facture, turning wire, strip, and bar 
stock into complex servo assemblies. 
Only this kind of manufacturing con
trol can assure you top performance... 
even on fast delivery prototype models.

TECHNOLOGY
Transicoil Division engineers have 
been in the forefront of innumerable 
advances in servo art. Take minia
turization . . . Transicoil introduced 
plate-to-plate winding, eliminating 
the transformer from servo amplifier 
design . . . developed the size 8 and 
size 5 motors and motor generators.

FACILITIES
Given the desire to turn out reliable 
equipment, you still need the facilities 
to bring your wishes to reality. Transi- 
coil Division backs up its aims with 
complete testing facilities, and one of 
the toughest, most rigid testing pro
grams developed for servos.

Bendix Transistor 'Brake' 
To Control Chain Reaction

A transistorized “electronic brake” under de-

, INCORPORATED
TRANSICOIL DIVISION WORCESTER MONTGOMERY COUNTY • PENNSYLVANIA

velopment for the Atomic Energy Commission 
will control chain reaction at the AEC’s new 
Pathfinder Atomic Power Plant at Sioux Falls, S-l

Bendix Corp.’s Cincinnati division said the unit 
called a “reactor-flux monitor and safety system, 
will automatically and continuously measure til
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iuber of neutrons put out by the reactor from 
t start of its chain reaction through the full 
operational cycle. Whenever the energy output 
( eeds normal levels, the system will automati
cally shut down the reactor in a fraction of a 
soond, the engineers said.

Not only the amount of energy output, but also 
the rapidity with which it is being built up at 
auv time, are sensed by this system, and if the re
actor’s human supervisors do not take indicated 
control methods when too-rapid build-up is taking 
place, the system automatically shuts it down. It 
literally feels the pulse of a nuclear reaction, 
Bendix engineers said, by measuring neutrons, 
emitted in the reaction.

The Pioneer Service and Engineering Co., Chi
cago, the architect-engineering firm that designed 
the Pathfinder plant, placed the order with Bendix.

Six Companies to Tour Instruments 
For Operation from DC to 220 Kmc

Six leading manufacturers of electronic equip
ment have joined forces for the sole purpose of 
producing a technical road show. At five key 
sites within 90 miles of New York City, they will 
show instruments for operation from de to 
220 kmc.

Starting at the low-frequency end of the spec
trum, the show sponsors are:

Lambda Electronics Corp., which manufac
tures de power supplies;

Sensitive Research Instrument Corp., which 
offers de and low-audio-frequency standards as 
well as instruments whose accuracy falls off to 
0.5 per cent at 10 me;

Tektronix Inc., which has a line of oscillo
scopes for use from de to 1 kmc;

General Radio Co., whose line of more than 
350 items covers de to 5 kmc;

Panoramic Radio Products Co. Inc., whose 
automatic measurement instruments and spec
trum analyzers cover 1/2 cps to 44 kmc;

FXR, Inc., whose principal instruments cover 
400 me to 220 kmc. .
The door-to-door instrument show, manned by 

engineers and aimed at engineers, will be open 
from 1 to 9 p.m. at:

The Sagamore Room of Roosevelt Field 
Shopping Center in Garden City, L.L, on 
Oct. 5-6;

The Treadway Inn in Norwalk, Conn., on 
Oct. 11;

The Nelson House in Poughkeepsie, N.Y., on 
Oct. 13;

The Meadowbrook in Cedar Grove, N.J., on

The Cherry Hill Inn in Moorestown, N.J., 
o Oct. 19-20.

Widest Option in 
Low-Power Rotary Switches

•15/16'

1-7/8*1-17/32* 1-7/8*

>2-5/16'2-5/16'
2-5/16'

------1-31/32*-------

THROW: 20°, 40* 
INSULATION: phenolic

THROW: 15*, 30° 
INSULATION: phenolic

■2-5/16'

THROW: 20e, 40* 
INSULATION: phenolic, 
Mycalex

STANDARD COMMERCIAL—Punched steel parts are lead- 
coated, cold-rolled steel. Parts such as nuts, lockwashers, 
etc., are cadmium-plated steel. Shafts may be cadmium- 
plated steel, brass, or aluminum. Brass parts are unplated.

TROPICAL OR 50-HOUR SALT SPRAY MILITARY SPECIFICA
TIONS—All steel and brass parts are cadmium-plated and 
chromate-dipped. Stainless steel parts are passivated.
200-HOUR SALT SPRAY MILITARY SPECIFICATIONS-All 
brass parts are nickel plated. All stainless steel parts are 
passivated. Shafts, “C" washers and index springs, balls 
and plates are stainless steel.

Famous Oak dou- 
bio wiping, high- 
pressure design. 
Riveted or eye
leted in place and 
keyed from turn
ing. Rotor» short
ing or nonshorting.

THROW: 30*, 36*, 45° 
INSULATION: stator glass 
silicone; rotor, KEL-F

kl -13/32* -j

THROW: 25.7*, 30*, 36e, 
45e, 60e
INSULATION: phenolic, 
ceramic

I—1-5/8* —I

THROW: 18e, 20e, 30e, 
36e, 45e, 60e, 90e 
INSULATION: phenolic, 
Mycalex, ceramic

•------ 1-7/8* —

THROW: 30e, 36e, 45e, 
60e, 90e
INSULATION: phenolic, 
Mycalex, ceramic

1-3/4* ------

toi- 2-17/32*

f - 2-1/32* -----

THROW: 12.85e, 18e, 
25.7e, 36e 
INSULATION: phenolic

TYPE 1—Contacts are spring brass, silver-plated. Rotors 
are brass, silver-plated. Temperature limit: 100°C constant 
ambient.
TYPE 2—Contacts, spring tempered-silver alloy. Rotors, 
coin-silver alloy. Temperature limit: 100°C constant 
ambient.
TYPE 3—Contacts and rotor blades made of Oak alloy

VVaL
CMS-202. This is a special alloy for high temperature 
operation to 150°C.
GOLD-PLATED CONTACTS—Type 1 or 2 contacts may be 
gold-plated .0002'thick. Not to be confused with gold flash. 
FOR PRINTED CIRCUITS—Standard Oak contacts with a 
lug extending from the terminal end. Lug inserts in board 
for din soldering.

I -1-9/32*

TH ROW :30e, 45e, 60e, 90e 
INSULATION: phenolic, 
Mycalex, ceramic

THROW: 12.85e, 25.7e 
INSULATION: phenolic

a 2-17/32*

AC SNAP SWITCHES 
—36 models for use 
on most switch types. 
All are UL approved.

POTENTIOMETERS— 
Customers' choice. 
Mounts on rear of Oak 
switches. Operates by 
switch shaft or sepa
rate concentric shaft.

ELECTROSTATIC 
SHIELDS-Used be
tween sections. Sizes 
and shapes for all 
switches.

BEARING STRAPS- 
Added shaft support 
on long switches. Steel, 
brass, and phenolic.

MOUNTING BRACES 
—Prevents frame twist 
on long switches due 
to torsion.

SPECIAL SHAFTS— 
Hollow, dual-concen
tric, and triple-con
centric for many 
switches.

1-5/16'

1-23/32*

OAK
MANUFACTURING CO.

1260 Clybourn Ave., Dept. D, Chicago 10, III. • Phone: MOhawk 4-2222 
West Coast Div.: Oak Electronics Corp.
11252 Playa Court, Culver City, Calif. • Phone: EXmont 1-6367

SEND FOR THIS GUIDE CHART 
TO OAK SWITCHES

Bulletin unfolds to 17" x 22" wall 
chart (right) which matches 34 ro
tary switch sections (shown actual 
size) to corresponding frames. Also 
contains specifications and dimen
sions for rotary, pushbutton and 
lever switches.
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LOW Icbo> MEDIUM FREQUENCY, medium POWER-these and other characteristics make 2N597
598-599 really valuable to the circuit designer. Prompt delivery in excellent quality, at reason 
able prices. Clare talents and production capabilities combined... make these “hard-to-make’ 
PNPgermanium alloy devices easy to buy. Get started now...ask
for specifications today. Contact your nearest C. P. Clare and
Company Sales Office or C. P. CLARE TRANSISTOR CORPORATION. / .
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Three Get Army Grant
For Frequency Standard Work

Three University of Colorado faculty memb us 
have received a $40,795 research grant from he 
Army Signal Corps to inv estigate the feasibility of 
developing a new frequency standard in regi ms 
from 100 to 400 kmc.

The faculty members are Dr. Frank S. Barnes, 
associate professor of electrical engineering; Dr. 
Donald G. Burkhard, professor of physics, and Dr. 
Masataha Mizushima, associate professor of 
physics.

The proposed instrument is expected to make 
use of the electrical resonance in molecules, and 
could be as much as 10 times more accurate than 
the present atomic frequency standards, it is said 
The1 study will complement the work to be done 
on a $57,000 research project Dr. Barnes received 
from the National Science Foundation recently to 
develop a millimeter wave-beam maser.

6 Basic Manufacturing Functions 
Turned Over to IBM Computer

Control of siv basic manufacturing functions 
can now’ be accomplished by an electronic data 
processing system, according to International 
Business Machines Corp. Control is carried out 
by an IBM RAMAC 305 computer.

The functions said to be controlled are sales 
forecasting, materials planning, inventory manage
ment, plant scheduling, w’ork dispatching and 
operations evaluation. Basic procedures in the 
automated process are input in punched card 
form, processing, and output of action documents 
and managerial reports.

RAMAC contains 50 discs rotating at 1200 rpm 
Each disc has 100 tracks on each side, with 500 
six-bit characters per track. Rental for the system 
is $32,500 a month.

Bookless Electronic Library* 
Seen Within Five Years

Two electronic engineers have predicted an 
electronic library without books within five years 
The heart of the library wall be a computer 
A. F. Glimm and R. D. Greenway of General 
Electric, Bethesda, Md., told the summer meet
ing of the AIEE.

In their paper, the two engineers said the state 
of the art in information systems techniques and 
equipment “is on the verge of a breakthrough 
that will eliminate many currently envisaged ap
plication problems. From the viewpoint of equip
ment and techniques, it will, within a few years

Clare 2N597!
I’ve got specs and 
samples on my desk

BVCBO and BVEBO 
■ 45v, fab~ 8mc, 250 mw 

What do I use?

CIRCLE 39 ON READER-SERVICE CARD

fab Max.

Diss.

Min.Hre 

lc-- 100mA

Max. Rated 

VCb

Max. ICBO 

VCB—15Vdcmin. typ-

2N597 3mc 8mc 250mw 40 -45Vdc -5PA

2N598 6.5mc lOmc 250mw 70 -35Vdc -5m A

2N599 12mc 18mc 250mw 100 -30Vdc -5m A
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I. perfectly feasible to carry extremely large on
line digital computer storage.”

They said automatic page readers, automatic 
information-indexing by the computer, bulk ran
dom-access memory, and high-speed electronic 
printing would all be available in less than five 
years.

C-Band Klystron for Missiles 
Delivers 3-Megawatt Output

A C-band klystron said to deliver up to 3 mega
watts peak output power has been developed by 
the Sperry Gyroscope Co. of Great Neck, N.Y. 
Intended for use in missile radars, it is the first 
microwave tube in its range capable of such a 
high power figure, according to the company.

The new klystron employs an electron gun that 
supplies a 100-amp current. The gun, considered 
standard in several of the company’s high-power 
type klystrons, reportedly can supply beams of 
more than 200 megawatts power and 1,000 amp 
current.

Basic to the gun is a type of cathode described 
as an “extended interface coated cathode.” This 
is a concave button of special nickel material, 1.5 
in. in diameter, which supports a thin coating of 
standard cathode oxide coating material. The 
Sperry gun is also said to have an ultra high 
vacuum—less than one one-billionth of normal 
atmospheric pressure.

Sperry C-band klystron is said to give a 3-megawatt 
peak output. Pointed white cone (upper left) is a win
dow made of a ceramic similar to sapphire which is 
transparent to microwave power. It passes output 
pow r to missile radar's antenna while sealing output
pipe against tube’s ultra-high vacuum.

because ..
which Packard Bell required for its amazingly small, medium

scale, low cost model (capable of competing with large-scale, 
high cost models) was “... further increased by the use of Vari

con Connectors.” This is another example of another world 
famous manufacturer relying upon the reliability of the Varicon 

contact, with its unique forklike design and 4 coined mating 
surfaces. Packard Bell specified our Series 7001, 35 contact 

subminiature printed circuit Varicons. They are also available 
to you along with countless others for a limitless variety of

did PACKARD BELL COMPUTER 
select ELCO VARICONS for its 

new PB250 model?

applications. In each, you will find the same un
challenged reliability; plus the versatility chal

lenged only by your own imagination!

IF IT’S NEW. . . IF IT'S NEWS . . . IT’S FROM

BOOTH 724-725 WESCON

why not request your copy of 
Varicon Catalog V4 immediately!

M” Street below Erie Avenue, Philadelphia 24, Pa., CU 9-5500
Elco Pacific: 2200 Centinela, W. Los Angeles 64, Cal., GR 8-0671
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NEWEST WITH BEST features
EDGE-ON HYFEN

patent applied for

PRINTED CIRCUIT CONNECTOR
X w .. u

FEATURES

bifurcated undulating accordion B
spring assures multi-point contact M

^»shortest front-to-back dimension available—
lightest in weight—no insulating sleeves needed

^»closed entry face protects springs and self-aligns warped
boards
HYFEN pins (straight shank-solid barrel) have multi-point
contact surfaces and independent detent locking action

«bgold plated, crimp-type, snap-in, removable HYFEN tips
^^with insulation grips
^«closed entry on wire lead side prevents oversize probe [I
^^damage

or 2 wire leads for each board position on each side

low board insertion and withdrawal forces
designed for dry circuit as well as power applications 
commoning clips and jumpers available for joining circuits
polarizing key available for any contact position for pre-notched

Enlarged 5 times actual size.

iiiiiiiini

•T.M.

boards
See more at WESCON BOOTHS 1008-9

59 27

NORWALK, CONNECT. BICC—BURNDY Ltd., Prescot, Lancs., England In Continental Europe: Antwerp, Belgium TORONTO/CANADA
CIRCLE 41 ON READER-SERVICE CARD
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DB-655

SENO FOR DESCRIPTIVE LITERATURE

I960 45

Electro Sol&ntlflo Induetrlee 
7524 S.W. MACADAM • PORTLAND 19. OREGON

Visit our booths— 
1960 WESCON, NEC, 

and ISA SHOWS
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A Fair Week's Work for a Fair Day's Pay
Are we asking our National Bureau of Standards to do a “fair 

week’s work for a fair day’s pay?” In recent years we’ve placed 
greater and greater responsibilities on NBS with only trifling 

increases in appropriations. We seem unwilling to provide 
enough money for NBS to develop the super-accurate standards 
that our country urgently needs.

Today, our inability to measure with adequate accuracy limits 
us severely on many technological fronts. In rocketry, for ex
ample, we want to measure thrust to within 0.01 per cent. We 
can’t.

In vhf, uhf, and micro wave measurements, NBS can provide 
only about 20 per cent of the specific calibration services re
quired.

It was reported recently that one company could have saved 
several months of schedule time and several hundred thousand 
dollars in developing a high-power klystron if adequate NBS 
power-calibration services had been available.

Another company could have saved almost a million dollars. 
If adequate attenuation calibration services had been available 
in the Ku-band, the company could have obviated a million
dollar trial-and-error approach in designing an antenna radome.

If NBS can improve the accuracy of force measurement by a 
factor of 10, a rocket manufacturer can reduce the number of 
rocket tests and save the taxpayer a fat $93 million—more than 
five times the direct congressional appropriation ($17.5 million) 
for NBS in FY’60.

In 1950, there were no Sputniks and no apparent challenges 
to our scientific and technological supremacy. By 1960, our 
supremacy was very much in dispute, and NBS had just reached 
the scientific manpower level it enjoyed in 1950.

In 1950, NBS had a direct congressional appropriation of 
$7.85 million for research and technical services. In 1960, de
spite the much-cheapened dollar, despite the vital role NBS 
must play in our race for technological supremacy, despite the 
vastly broadened measurement front which NBS must cover, 
the appropriation was only $17.5 million.

We demand a lot from NBS. We need better accuracies, in
creased ranges of measurement, and new categories of measure
ment. Are we willing to pay for them?

■
 DECADE 
RESISTORS

DS-464

RS-624

MODEL DS SERIES DEKASTAT®- Precision decade resistors for panel mounting, 
featuring the exclusive ESI DEKADIAL® concentric dial assembly for convenient 
straight line readings. Total resistance values available from 1,200 to 120,000 ohms 
with accuracy of ±0.05%. Power rating, y2 watt per step. 3 or 4 decades of resolution. 
Standard units available from stock. Prices: $63.00 to $110.00.

MODEL DB SERIES DEKABOX«- Precision decade resistors similar to Model DS 
series DEKASTAT® units, but conveniently mounted on an adjustable base with 
binding posts. Features ESI DEKADIAL® design for straight line readings. Total 
resistance values available from 12,000 ohms to 1.2 megohms with accuracy of 
±0.05%. 3 to 6 decades of resolution. Power rating, watt per step. Standard units 
available from stock. Price: $73.00 to $151.00.

MODEL RS SERIES DEKASTAT«- Rack-mounted precision decade resistors. Adjusted 
to very close tolerances for use as laboratory resistance standards. Independently 
operated dials provide both coarse initial steps for quickly approximating the 
required value and progressively finer steps for more exact settings. Less than 10 
ppm/C* temperature coefficient. Total resistance values to 1.2 megohms. Accuracy, 
0.02%. Six decades of resolution. Power rating, y2 watt per step. 30-day deliveryi 
Price: $550.00.

ELECTRO-MEASUREMENTS, INC.

ESI hat outstanding fob opportunities for oxporioncod design and applications engineers. Call or write C. Davit.
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Wideband
Video Amplifier
Design Using 

Mesa Transistors

Fig 
of i
cen 
curr 
Cur 
at 2

Design details for a 150- 
mc video amplifier strip 
having an overall gain of 
50.5 db. Simple circuitry, re
quiring RL shunt feedback 
for each stage, is in vart due 
to the low collector capaci
tance associated with mesa 
transistors.

i-

William A. Rheinfelder

Motorola Semiconductor Products, Inc. 
Phoenix, Ariz.

W
IDE BAND video amplifier design using 
vacuum tubes generally includes distrib
uted lines with their inherent complexities. To 

accomplish the same objectives, mesa transistors 
using simple RL shunt feedback can be em
ployed; the high frequency peaking adjustment, 
L, is not critical and the amplifier produced is 
simple and stable.

Choice of Operating Conditions
To achieve widest bandwidth, it is generally 

necessary to optimize the operating conditions 
for the largest ft, the frequency at which the ratio 
of collector current to base current with output 
shorted becomes unity. As can be seen from the 
data for a type 2N700, Fig. 1, ft is within 10 
per cent of maximum from 5 ma to about 14 ma 
and for collector voltages above 4 v. In Fig. 2, 
the gain-bandwidth product is plotted and is seen 
to follow ft directly. Within the limits given, a 
gain-bandwidth product of about 800 me can be 
expected. The actual choice of operating condi
tions depends on a number of additional factors 
such as dissipation, signal handling capability 
and noise figure.

From Fig. 3a, it is seen that the noise figure 
at 70 me (which is in the center of the proposed 
band) increases above a collector voltage of 10 v. 
From Fig. 3b, it can be seen that the best noise 
figure occurs at about 2 ma emitter current. For 
good signal handling (high undistorted output 
power), high collector voltage and current are re
quired. The maximum is given by the dissipation 
rating of the 2N700. The input stage on the other 
hand, should be designed for low noise.

Summarizing, the following operating condi
tions can be obtained:
Input Stage / = 5 ma \ 'ce = 5 to 10 v,

’ce = 5 to 10 v,Intermediate Stages 1 = 8 ma V( e

eOutput Stage 1 = 8 ma Vce = 10 to 15 v.
The higher collector voltages are attractive in 

that they decrease COb, as shown in Fig. 4.
The change in operating conditions is only 

slight for the different stages; for simplicity, iden
tical circuitry may be used except for the output 
stage. In this case the noise is about 1 db worse 
than optimum.

Circuit Design of Feedback Stage
From Fig. 2, a gain-bandwidth product above 

800 me may be reached, corresponding to a gain 
of about 5.3 per stage (or 14.5 db) for a 150-mc 
bandwidth. The mismatching loss in a video 
amplifier is usually high because no transformer 

matching is possible. The ratio of output to input 
resistance ranges from 10 to 5 for the 2N700. 
Therefore, we can expect a gain of only from 8 to 
10 db per stage in practice. The total number of 
stages for the 50-db gain is then five, plus one 
emitter follower. (This has been confirmed by the 
experimental chassis discussed later.)

The common-emitter configuration was chosen 
for two reasons. One, as has been pointed out 
above, in a video amplifier matching using trans
formers is not possible. Therefore, the closer to 
unity the ratio of output impedance to input im
pedance, the greater the iterative power gain. 
This eliminates the common-base circuit. The 
common collector also provides, at low power 
gain, the impedances involved. The second reason 
for not using a common-base connection is that I 
it does not improve rf stability in mesa transistors, I 
since grounding the base does not lower the ca l 
pacitance between input and output.

The base of a mesa device is just a stripe on the I 
collector and does not separate emitter and col-1 
lector as in an alloy transistor.

The collector capacitance of the mesa transistor I 
is low enough so that no neutralization is required I 
Since satisfactory neutralization would be ven I 
difficult to achieve in a wide-band amplifier, it #1 
essential that a transistor with a low Ce be used. I

The simplified circuit of one stage is shown iv

Fig. ' 
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I

o input 
2N70O. 

Dm 8 to 
nber of 
lus one 
[ by the

EMITTER CURRENT, (me)

Fig. 2. The 2N700 gain-bandwidth product is 
reasonably flat between 5 to 14 ma emitter cur
rent and above 5 v collector voltage.

Fig. 1. Above 4 v collector voltage and in the region 
of 5 to 14 ma collector current, ft is flat within 10 per 
cent (f* is the frequency at which the ratio of collector 
current to base current is unity with output shorted). 
Curve represents data for a type 2N700 mesa transistor 
at 25 C.

Fig. 3. At 70 me, center of the proposed video amplifier band, the noise figure increases above a collec
tor voltage of 10 v (a) with minimum noise figure at about 2 ma emitter current (b).

• OUT

Fig. 5. Simplified schematic 
of a single stage amplifier 
using an RL feedback net
work.

1000

- ■ :

Fig. 4. Collector capacitance de
creases as collector voltage is in
creased for a 2N700 transistor.
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Fig. 5. As can be seen, simple shunt feedback is 
provided from collector to base to lower both the 
input and output impedances of the stage. A strict 
analysis of this stage using the equivalent circuit 
of the transistor is cumbersome and leads to inac
curate results since the greater part of the load 
consists of the feedback network in parallel with 
the frequency-variable input impedance of the fol
lowing feedback stage. For a more detailed analy
sis the literature listed should be consulted.1-2»3

The approximate estimate presented is satisfac
tory as a start; optimum values of the feedback 
resistor and coil must be determined by experi
ment. It is first necessary to calculate the input 
impedance of the feedback stage shown in Fig. 5. 
Assuming there is no coil, it is easily shown that 
the effective input impedance is simply the input 
impedance of the transistor in parallel with a re
sistance equal to the feedback resistor divided by 
(1 — A), where A is the voltage gain, collector to 
base. This last resistance R//(l — A) is the smaller 
resist mce and can therefore be considered equal 
to th* approximate input resistance of the stage.

The load seen by the collector of the preceding 
stage consists chiefly of this resistance in parallel 
with the feedback resistance of the stage. The 
total load resistance is then smaller than Rf/ 
(2 — A). With this value, the gain A can be found 
to be A = —gm • Rf/(2 — A).

Calculating Feedback Resistor Rf
As previously shown from gain-bandwidth con

siderations, the gain per stage will be approxi
mately 3. Substituting this and gm = 60 x 10-3 
mhos into the gain formula, Rf is found to be 250 
ohms.

Feedback resistor Rf can also be found without 
using the gain-bandwidth product and using the 
input capacitance of the transistor instead, as fol
lows:

Xc must be determined at 150 me. Taking 12 
pjxf for the transistor, and 8 ppf for socket, wiring 
and contribution by Cx, Xc is found to be 50 ohms 
at 150 me. At this cut-off frequency, Xc must be 
equal to the input resistance which was found 
above to be Rf/(2 — A).

Therefore Rf/(2 — A) = Xc. With Xe — 50 ohms 
and gm = 60 x IQ*3 mhos, A is —3. Substituting 
this into Rf/(2 — A) = Xc, Rf is found to be 250 
ohms as above. A practical range would be 220 to 
270 ohms.

The feedback coil inserted in series with this re
sistor decreases the feedback at the high end only. 
XL should therefore be about 220 to 270 ohms at 
100 me. L is then 0.33 to 0.47 ph. These values 
give good starting points, but a variation of at 
least 2:1 may be expected in a practical circuit.

To obtain the proper de operating conditions, 
a separate emitter supply is used. As pointed out 
above, the emitter current chosen is 8 ma, there
fore, the emitter resistance for a 4.5-v supply volt
age is 560 ohms. This value provides all the sta
bility required since the de resistance in the base 
circuit is very low.

Output Stage
A similar feedback stage is not capable of de

livering a level such as 0.3 v into a 50-ohm load, 
without overload which appears as compression
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tough tests for incoming material rigid, low resistance terminals

noise
finest alloy resistance wire spot welded or silver brazed junctions

Othe

WARD
Performance and Practical Considerations

LIVE BmtR..£leMca/ly

Part li

RELAYSRESISTORS RHEOSTATS CONTROLS DIMMERS

3. F. H 
Transiste 
Circuit r

Built-in V IT ROHM reliability, from core to final vitreous 
enamel, lets you solder these resistors in and forget fem

2. T C 
Amplifie 
Labs It

1. W. I 
sister V

our own VITROHM enamel, first coat... and final coat

a ma 
and I

Fig. 6. Srhematic diagram (a) of a five-stage amplifier 
having a IbO-mc bandwidth and an overall gain of 
50.5 db; an emitter follower output delivers up to 0.3 
v into a 50 ohm load. The overall frequency response 
is shown in (b).

of power gain and change of frequency response. 
It is thus necessary to design a special output stage 
using an emitter-follower. Because of the low im
pedance involved, a direct-coupled arrangement is 
used; the emitter current passes through the 50- 
ohm load directly. To increase the stability, a by
passed series resistor is used in the emitter circuit. 
Because of the method of load connection, a sepa
rate emitter supply voltage cannot be used and 
bias is applied to the base by a resistive divider. 
The total input impedance of the emitter-follower 
is of the order of 1 K and is sufficiently high to 
avoid loading the previous stage unduly.

And there’s the same meticulous care 
with all the other elements that go to 
make up a finished VITROHM resistor: 
terminals, spot welded or brazed junc
tions, resistance wire, and last but not 
least, W/L VITROHM enamel, formu
lated and manufactured in our own 
modern enamel smelting plant... pro
vides complete electrical and mechani
cal protection.

To insure reliability in your product 
... specify vitrohm’s. Write for data 
packed catalog #15, and list of stock
ing Electronic Distributors: Ward 
Leonard Electric Co., 7« South Street, 
Mount Vernon, N.Y (In Canada: Ward 
Leonard of Canada Ltd., Toronto.) »4

A schematic diagram of the complete amplifier 
is shown in Fig. 6a. Individual stages are not 
identical; this is not due to variation of transistor 
parameters but due to the flatter over-all response 
possible with a cascade of slightly different stages. 
If identical stages are cascaded, each with Rf- 
200 ohms and Lf = 0.33 ph, it is found that the 
frequency response is flat on the high end but a 
severe dip (of 6 db or more) is encountered in the 
region from 30 to 80 me. This dip is not sharp but

CIRCLE 44 ON READER-SERVICE CARD*!
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ELECTRIC COMPANY
MOUNT VERNON, NEW YORK
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They come in a tremendous variety of 
sizes, shapes and ratings, but all Ward 
Leonard VITROHM resistors have one 
thing in common: They’re built for 
maximum reliability.

Take just one point—ceramic cores, 
for example : Made by Ward Leonard 
to exacting specs, the cores feature 
low’-porosity, high-dielectric-strength 
ceramic for maximum moisture exclu
sion and good electrical insulation. 
What’s more, the thermal coefficient 
of linear expansion of ceramic is spe
cially selected to make the core com
patible with resistance wire, enamel 
and terminals ... to prevent cracking, 
crazing, peeling, or layer separation.
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See us in Booth 813 at the Wescon Show 
CIRCLE 43 ON READER-SERVICE CARD

specially selected ceramic core materials
----------———1

THIS IS A 
RESISTOR 
YOU CAN 
STAKE YOUR
REPUTATION ON



gain of 
» to 0.3
ssponse

ide-band and is not caused by faulty bypass ca- 
tcitors or the like. It is probably caused by beta 

i.dl-off of the transistors which, at the high end, 
is corrected by the coil.

By lowering the Q of the chokes with shunting 
re sistors, adjusting the frequency by choice of the 
choke inductance, and applying some variation in 
the amount of feedback applied, it is possible to 
improve the frequency response considerably as 
shown in Fig. 6b. In the final circuit a gain of 
50 5 db was obtained at 1 me. The maximum un
distorted output signal was 0.3 v although up to 
1 v is available for pulses. The noise level with 
input terminated in 50 ohms is 4.8 mv at the out
put. For a bandwidth of 150 me this corresponds 
to an equivalent input noise resistance of 95 ohms, 
neglecting the difference between noise band
width and the 3-db bandwidth.

Since the input impedance is approximately 50 
ohms when terminated with 50 ohms, the equiva
lent thermal resistance is approximately 25 ohms. 
The noise figure is therefore \/95/\/25 = 1.95 or 
5.8 db. No special care has been taken so far to 
optimize circuit design in the first stage for least 
noise. Although the low end is down 3 db at 350 
kc, shown in Fig. 6b, no special emphasis has been 
placed on extending the low end since it is simply 
a matter of increasing the value of the coupling 
and bypass capacitors.
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Other Possible Circuits
Shunt feedback amplifiers as used here and 

elsewhere1«2’3 are not the only way to design 
wideband amplifiers. Emitter degeneration and 
mismatching4’5 have been ust’d. A design could 
also be based on two-stage feedback amplifiers, 
which use series compensation in the interstage 
network and feedback from the second collector 
into the first emitter or from the second emitter 
into the first base. Both circuits have been tried 
successfully6 and are useful for amplifiers of 
smaller bandwidth and higher gain. ■ ■
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Some Ideas for your file of practical information on 
drafting and reproduction .. .from 
--------KEUFFEL & ESSER CO.-------------

Papers, in their special way, are as differ
ent as people . . . and choosing the best 
paper for a specific job can he as difficult 
as choosing the best person for the job. 
Here at K&E, we try to do the work for 
you, by painstakingly determining pre
cisely the characteristics required, then 
refining them to the point of excellence. 
Here are some good examples:

A New Type Of Typing Paper 
Translucent typewriter papers are very 
popular of late for typed originals from 
which numerous copies must be made. The 
savings are considerable when you use 
translucent originals through diazo repro
duction-savings up to 80% in many cases. 
But most translucent papers used today 
stand erasure very poorly. Recognizing 
the inevitability of human error, K&E has 
perfected a better translucent typewriter 
paper called TYPEMASTER® (193)-the 
perfect answer for those whose typing is 
less than perfect. TYPEMASTER’s com
pletely new. engineered surface affords 
outstanding erasability. A thin, unusually 
tough coating, it readily catches and holds 
the typewritten image, yet resists penetra
tion of the ink into the paper fibers ... and 
therein lies the secret of good erasability. 
A number of skeptics who tested the new 
TYPEMASTER sheets have now dis
carded all others. Skeptical or not — may 
we suggest you try it.

Tracing Pads “To Travel" 
Brilliant ideas often occur at random mo
ments. For that reason, engineers on the 
move usually keep a tracing pad handy. 
But pads with soft, chipboard backing are 
of little use without a desk under them. 
That’s why all K&E tracing pads are 
backed with sturdy bookbinder’s board — 
the same tough board found in any high- 

priced. permanently-bound library volume. 
Wherever you are you’re assured desk-firm 
support with a K&E pad. Another plus — 
the sheets are bound in by a gummed edge 
for neat and easy removal. Available in a 
wide variety of grid patterns and sizes, 
with plain or imprinted sheets (standard 
headings), K&E hook-bound, gummed
edge tracing pads are perfect workmates 
for the “portable” professional.
The Meet Pampered Natural Paper 

In America
For the greatest transparency, the over
whelming choice is K&E ALBANENE® 
prepared tracing paper. But for ability to

stand a lot of abuse on the drawing board 
and in subsequent processing and handling 
—many companies prefer to sacrifice some 
transparency and use a natural tracing 
paper. Here we recommend a truly re
markable K&E product-BANKNOTET M 
(174L). This thin, flexible, 100% rag trac
ing paper will weather a double share of 
abuse. You can actually crumple a sheet of 
K&E BANKNOTE up into a tight ball. . . 
then smooth it out to find it almost as 
good as new for reproduction purposes! 
The paper makers who produce BANK
NOTE for K&E proudly refer to it as 
America’s most pampered tracing paper. 
No other paper wc know receives the same 
care and attention ... from initial inspec
tion of the textile bales, through every 
step of processing, to final shipment. With 
K&E BANKNOTE, papermaking skills 
come into play as with no other paper 
made on this side of the Atlantic — from 
use of a paper machine that runs a “top 
jacket” (one of the few still employed), 
through the artful “wet packing” process, 
to careful air-drying, super calendering, 
and rewinding. The result is a sheet of un
surpassed mellowness, yet with unusual 
stamina and workability.
Now You Can “Talk” In Triplicate 

Although low-priced canary tissue enjoys 
wide usage as a so-called “talking paper”, 
we’ve heard many complaints about its

inability to reproduce well in standard 
copying machines. With this in mind, we 
present K&E’s newest LIGHTWEIGHT 
SKETCHING TISSUE (185) - designed 
specifically as a reproducible “talking 
paper.” This tissue is ideal for preliminary 
sketching when you want sharp reproduc
tions from a standard diazo, blueprint or 
office copying machines. It’s a pure 
bleached sulphate with just enough yellow 
tint added to afford good contrast for pen

; i960

cil, charcoal or crayon. You’ll find K&E 
LIGHT WEIGHT SKETCHING TISSUE 
well worth any small price difference.
You can test this quartet of fine papers 
at your local K&E dealer’s ... or use the 
coupon below to get samples for private 
perusal. Do it today ... there’s a world 
of better work at stake.

--------------------------------------------------------------------------------------------------------------------------------------------j

KEUFML * E88ER CO.« Dept, »-a, Hoboken, N. J. j
Please send me samples and further information on the following:
□ K&E TYPEMASTER Translucent Typewriter Paper |
□ K&E BANKNOTE Tracing Paper I
□ K&E LIGHTWEIGHT SKETCHING TISSUE

Name & Title____________________ . _________________________ ,

Company & Address_________________________________________________________ ■
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Russian
Test Equipment

and Ours

commonly
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English equivalents. For exam

occurring Russian marking could be translated as 
“adjustment,” or monitor.’

Abbreviations can be even more troublesome. 
In many cases, knowledge of the instrument’s 
function and probable design sufficed to resolve 
this type of ambiguity, but there are surely cases 
where English words with incorrect connotation 
have been selected.

The PGI members had no opportunity to ob
serve any of the Russian instruments in operation, 
so they could not comment on possible differences 
between actual performance and specifications.

I
N JULY of 1959, the Russians showed many 
pieces of electronic test equipment at their 
Exhibition of Science, Technology, and Culture 

at New York City’s Coliseum. Since most engi
neers want to know how’ Russian test equipment 
compares with ours, members of the Washington 
chapter of the IRE Professional Group on In
strumentation examined some 30 instruments on 
display.

Through the courtesy of the Soviet Press 
Attache, they were allowed to photograph 
the instruments. The Russian exhibitors pro
vided performance specifications in English. PGI 
members discussed design details of some of the 
most interesting instruments with one of the Rus- 
sion engineers.

J. F. Raible of Forest Hills, N.Y., took pictures 
of the instruments and E. E. Anderson of the 
Naval Ordnance Laboratories translated the front
panel lettering.

Translation of Panel Markings 
May Be Misleading

The reader should be warned that translation 
of the panel markings, without access to instruc
tion books and details of instrument operation, is 
risky and somewhat uncertain. The problem is 
lack of context to guide the choice of possible

ators, it has a dual frequency range of 100 kc to 
25 me and 15 to 3000 me. It uses the parallel if 
substitution principle discussed.1,2,3

It operates at 5 me and has a 100-kc bandwidth. 
One may use either its 2-in. oscilloscope or its 5
in. zero-center meter for null balancing the 5-mc 
mixer output against the 5-mc standard if source.

While the principle of this instrument is known 
in the United States, and at least two units have 
been built for laboratory measurement of signa! 
generators, the Russian instrument covers a wider 

dynamic range than the American instru
ment. Furthermore, it has been condensed 

into two relatively small, portable cabinets.
According to a Russian engineer at the Nev i 

York show, the instrument is used in all Russiar 
factories where output attenuators of signa gen I 
erators must be calibrated.

From an engineering point of .iew, there is 
considerable difficulty in packaging equipment I 
with a dynamic range of 110 db into such a small I 
space. The practical difficulties in overcoming un-1 
desired coupling in such a small package are con-1 
siderable. I

Instrument Features Low Vswr 
Over Wide Frequency Range

Another interesting feature of this unit is its 
external mixer head. This mixer has a vswr of less 
than 1.2 over a range from 15 to 3,(XX) me. It can

Bruno O. Weinschel 
I^M^WashingtonGlMK

Compact Attenuation Calibration 
Has 110-db Dynamic Range

One of the most interesting units shown was 
that in Fig. 17. Used for calibrating signal gener-

Just how good is Russian test equipment? How do Russian designs compare with ours? Are 
Russian instruments more sensitive—their ranges wider?

If the quality of electronic test equipment can be a clue to the quality of microwave, ultra
sonic, telemetry, switching, and other types of equipment, then surely there is much to be 
learned from a good look at Russian test equipment.

Bruno Weinschel, president of Weinschel Engineering and chairman of the Washington 
Chapter of the IRE Professional Group on Instrumentation, has prepared photographs and 
technical descriptions of instruments shown at the Russian Exhibition in New York last year. 
His material was published in the December 1959 IRE Transactions on Instrumentation.

To give readers a more direct comparison with equivalent American Equipment, ELEC 
TRONIC DESIGN is pleased to present 21 photos and descriptions of these instruments together 
with 37 American instruments which appear similar. Though the Russian specifications were, in 
places, very meager, American manufacturers were extremely cooperative in making some very 
difficult comparisons. In many cases, full comparisons were impossible because the Russian speci
fications failed to cover essential instrument characteristics.

In addition to these equipment comparisons, this report includes comments on Russian equip
ment, design, and manufacturing approaches by Donald Sinclair and by David Packard bas ‘d 
on their recent trips to the Soviet Union. There are additional comments by William Bourke 
based on his appraisal of the Russian instruments when he saw them in New York.
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Fig. 1. Pulse Generator GI-4M has delay time between 
channel pulses between 0 and 10 msec, with accuracy 
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not exceed 50 nsec. Repetition frequency with internal 
triggering varies from 2 cps to 10 kc, accuracy being within 
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Fig. la. Allen B. Du Mont. Pulse Generator 
404, with repetition rates from 10 cps to 100 
kc, has wider frequency range than the Rus
sian instrument, and its 20-nsec maximum rise 
time is better than the 50 nsec for the Russian 
unit. The Russian unit has two channels, the 
Du Mont only one.

Fig. 1b. General Radio. Pulse, Sweep, 
and Time Delay Generator 1391-B can 
provide pulse lengths as long as 1 sec 
and repetition rates to 250 kc. Its 50- 
nsec rise time is equal to that of the 
Russian instrument.

Fig. 1c. Hewlett-Packard. Digital Delay Gen
erator 218A with Dual Pulse Unit 219B has 
specifications which are almost identical to 
the Russian specifications. The 219B Dual 
Pulse Unit has a slightly longer rise time (60 
nsec) but a 219C has a slightly faster rise time 
(30 nsec).

it is it5 
r of less 
2. It can

, 1960i ELEC RONIC DESIGN • August 17, 1960



ZERO ADJ

FREQ
OVERLOAD

f

OUTPUT 
SYNC

AMPLITUDE

PULSE DURATION «w-SEC

• e¿
bel

Electro-Pulse. Megacycle Pulse Gen-Fig. 2c.

carrier setti nt,

Sine-Wave Generators
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RUSSIAN TEST EQUIPMENT
Pulse Generators (continued)

Fig. 2a. Measurements. Standard Pulse Gen
erator 179 has a higher upper frequency limit 
(60 cps to 100 kc). Its rise and fall times (100 
and 150 nsec) are substantially longer than the 
6 and 10 nsec times for the Russian unit. Pulse 
width of the 179 is continuously variable from 
0.5 to 60 psec while Russian unit has fixed 
pulse width of 0.5 usee.

Fig. 2b. Rutherford Electronics. Pulse Genera
tor B7 has repetition rates of 20 cps to 2 me 
with variable pulse delay to 10 msec. Pulse 
width is variable from 50 nsec to 10 msec. 
Rise and fall times are 15 nsec each.

OUTPUT

outputs
TRIGGER

TRIGGER 
INPUT

FILAMENT

Fig. 2. Short-Pulse Generator GJ1-5 measures transient char-
acteristics; tests and aligns pulse circuits, broadband amplifiers, 
analyzers, discriminators; and tests semiconductor coincidence 
circuits. Can also be used as modulator of shf oscillators. Pulse 
duration: 7 to 500 nsec. Rise time 6 nsec. Fall time: 10 nsec. 
Repetition frequency: 10 cps to 10 kc. < HODtl 34SOC erator 3450C provides repetition rates from 2 

cps to 2 me with variable pulse delay to 10 
msec. Pulse width is variable from 50 nsec to 
10 msec. Rise time is 15 nsec.

MODULATION.
Ext.

MUD. ZERU ADJUST MODULATION SETTING
0.5 .MICROVOLT . 0.1 VOIT

Fig. 3. Standard-Signal Generator GSS-17 tests and aligns fm and am re
ceivers. Frequency range: 16 to 128 me. Generator provides: a) continuous 
oscillation; b) internal 1-kc frequency- or amplitude-modulation with modu
lation factors from 10 to 80 per cent and frequency deviation from 1 to 75 kc: 
c) external frequency modulation by sinusoidal voltages from 50 cps to 15 kc, 
providing frequency deviation from 1 to 75 kc; d) external amplitude modu
lation by sinusoids from 100 cps to 10 kç, providing modulation percentage 
from 10 to 80 per cent. Nonlinear distortion with internal fm does not exceed 
3 per cent. Nonlinear distortion with internal am does not exceed 3 per cent. 
Nonlinear distortion with internal am does not exceed 5 per cent.

Fig. 3a. Measurements. Standard Signal Gen
erator 80, with a range of 2 to 400 me covers 
the ranges of the Russian GSS-17 and GSS-30 
(Fig. 4). Internal amplitude modulation is at 
400 or 1000 cps while the Russian GSS-17 
provides only 1000 cps. Modulation is variable 
from 0 to 30 per cent compared with 10 to 80 
per cent for the GSS-17 and 10 to 60 per cent 
for the GSS-30.
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operate with inputs as high as 0.3 without deviat
ing from linearity. To the writer’s knowledge, no 
similar performance specifications for a mixer have 
over been published in U. S. catalogs or reports. 
Most good American mixer heads in coaxial lines 
below’ 4 kmc have a vswr of 2 over a single octave.

Fig 3b. Boonton Radio. FM-AM Signal Generator 202
E provides both am and fm coverage for a wider range 
of frequencies than does the GSS-17. It covers 54 to 
216 me while the latter covers 16 to 128 me. The 202-E 
gives from 0 to 50 per cent modulation and provides 
eight internal-modulation frequencies from 50 cps to 
60 k Am distortion of less than 5 per cent is the same 
for oth instruments but the Boonton gives less than 2 
Der ent fm distortion (compared with 3 per cent) over a 
very wide fm range of 0 to 240 kc (compared with 0 to 
75 k ). External am fidelity is 30 cps to 200 kc for the 
202 and 100 cps to 10 kc for the GSS-17 while ex
ternc' fm fidelity is 30 cps to 200 kc for the Boonton 
and 0 cps to 15 kc for the Russian unit.

Strong Central Planning
Minimizes Choice of Equipment

It appears that because of strong central plan
ning, only a small choice of standardized elec
tronic test equipment is available to Russian en
gineers. Since there is no commercial competition, 
no effort is apparent in streamlining instruments 
or miniaturizing equipment. The equipment ap
pears bulky, but functional.

It should be noted that some measurements, 
such as the calibration of the output power of

High- and Low-Power Outputs 
Common in Russian Generators

A number of the Russian instruments on display 
had high as well as low7 pow’er outputs. The exist
ence of two independent power outputs permits 
the use of homodyne systems. It also allows the 
use of the high-level output for automatic local
oscillator correction with very narrow’-band if sys
tems for transmission measurements. The low- 
output level can be used for calibration. The in
struments in Figs. 13 and 14 have high and low 
output levels. The one in Fig. 13 has an unusually 
high output exceeding 1 w below 1 kmc and 0.5 w 
between 1 and 2 kmc.

At voltages typical of solid state switching 
circuitry . . . and recovery times in the 
millimicrosecond range Clevite germanium 
diodes offer several outstanding advan
tages over costly silicon types:
Lower forward voltage drop. An es
pecially valuable characteristic for satu
rated circuitry applications.
Superior forward transient response. 
Reliability, availability, uniformity. 
Years of experience in the production and 
application of hundreds of millions of 
germanium diodes have brought these types 
to a high state of perfection and predict
ability. They take the gamble factor out of 
your design and production problems.
Low cost. Thoroughly developed manu
facturing techniques utilizing automated 
processes and close controls result in high 
yields and high production efficiencies. 
This means top quality product at prices 
well under the present cost of comparable 
silicon types.
Take a close look at germanium . . . 
for fast switching at low voltages, it 
may well be your best buy!

Clevite Germanium Diodes

YOUR BEST BUY

FOR TODAY’S

HIGH SPEED SWITCHING

CIRCUITS



RUSSIAN TEST EQUIPMENT
Sine-Wave Generators ( continued )
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Fig. 4. Standard-Signal Generator GSS-30 
tests and aligns uhf am and fm receivers. 
Frequency range: 125 to 250 me. Generator 
provides a) continuous oscillations; b) in
ternal frequency- or amplitude-modulation 
by a 400- or 1000-cps sinusoid with modu
lation factors from 10 to 60 per cent and 
frequency deviation from to 150 kc; c) ex
ternal frequency- or amplitude-modulation 
by a sinusoid from 100 cps to 10 kc, with 
modulation percentage from 10 to 60 per 
cent, and deviation from 1 to 150 kc. Modu
lation distortion with internal amplitude 
modulation does not exceed 5 per cent.

Fig. 4a. Boonton Radio. FM-AM Signal Gen
erator 202-G, designed for the telemetry band 
is very much similar to the GSS-30. It covers 
195 to 270 me (compared with 125 to 250 me). 
Am modulation is from 0 to 100 per cent 
(compared with 10 to 60 per cent). Fm modu
lation from 0 to 240 kc provides greater fidel
ity than the 1 kc to 150 kc in the Russian unit. 
(The instruments in Fig. 3 can also be com
pared with the GSS-30.)
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Fig. 5. Standard Signal Generator GSS-15 
aligns receivers and feeds instrument lines, 
antennas, and other radio devices. Available 
in model GSS-15A from 150 to 1000 me and 
model GSS-15B from 1 to 2 kmc. Power 
output: a) from microwatt output connector: 
100 to 10 s pw; b) from high-power output 
connector: at least I w (GSS-15A), at least 
0.5 w (GSS-15B).

Fig. 5a. Hewlett-Packard. UHF Signal Gener
ator 612A, covering 450 to 1230 me, overlaps 
the frequency range of the GSS-15A and the 
GSS-15B. The H-P 614A covers 800 to 2100 
me and the H-P 608D covers 10 to 480 me. 
Maximum power output of the GSS-15A (1 w 
and of the GSS-15B (0-5 w) exceed that of the 
H-P (5 mw).
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gnal generators (which we consider rather com- 
iex even in a specialized laboratory), are han- 

( ed on a routine basis in Russian electronics fac- 
t >ries using signal generators. ■ ■
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General Motors pledges

AC QUESTMANSHIP
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U.S. Manufacturers Say:

I
NSTRUMENT comparisons based solely on the 
Russian equipment shown in New York suffer 
from basic drawbacks: these comparisons don’t 

show how old a particular piece of equipment is 
nor how widespread its use. It is not particularly 
revealing to compare an American instrument, 
vintage 1947, with a just-out-of development Rus
sian instrument.

Russian Test Equipment 
Five-Ten Years Behind Ours

In many cases, the Russians appear to be far 
behind us. William Bourke, president of Narda 
Microwave Corp., told Electronic, Design, “Our 
appraisal of the Russian units whdn we saw them 
at the Coliseum was that they have the general 
appearance of products that might have been 
manufactured here five or ten years ago.”

Mr. Bourke pointed out that in microwave test 
equipment, there haven’t been significant techni
cal advances in the United States over the past 10 
years but the products presently being manufac
tured here are greatly refined and offer better 
accuracy, more attractive appearance, and a long 
list of design improvements over earlier versions.

Gener- 
overlaps 
and the 
to 2100 
480 me 
5A (1 w) 
jt of the

Russian Test Equipment
Looked Ugly—But Useful

The accuracy of microwave test equipment de
pends primarily on good mechanical design and 
high accuracy in machining and assembling oper- 
ations. “Their design,” continued Mr. Bourke, 
“appeared adequate. So I am surprised that their 
spec Gcations are so much poorer than ours. I 
assu ie they have available, if they wish to use it, 
a m chining capability comparable to our own.'’

Ci deluding, Mr. Bourke commented, “The Rus
sian quipment looked ugly—but useful.”

(text continued on page 59)

AC Seeks and Solves the Significant—GM's support, AC is taking giant strides toward leadership in 
the international technological race. And AC Reliability—characteristic of every aspect of AC’s operation 
—plays a large role. It results in such successes as AChiever inertial guidance for Thor... and the more 
sophisticated AChiever being built for Titan. / This is AC QUESTMANSHIP. It’s the scientific quest for 
new ideas, methods, components and systems ... to promote AC’s many projects in guidance, navi
gation, control and detection. / To Mr. Harold C. Yost, AC Director of Reliability, Questmanship is “the 
direction of scientific disciplines to achieve optimum reliability.’’ His group constantly seeks improvement, 
“making creative contributions in every area from basic design to field operation’’. That takes engineers 
with broad knowledge, imagination and experience. / You may qualify for our specially selected staff 
... if you have a B.S., M.S., or Ph. D. in the electronics, scientific, electrical or mechanical fields, plus 
related experience. If you are a “seeker and solver’’, write the Director of Scientific and Professional 
Employment, Mr. Robert Allen, Oak Creek Plant, 7929 So. Howell Ave., Milwaukee, Wisconsin.

GUIDANCE ! NAVIGATION ! CONTROL ! DETECTION ! AC SPARK PLUG <g» The Electronics Division of General Moton 

CIRCLE 912 ON CAREER INQUIRY FORM, PAGE 163
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LOOK TO AVCO RUSSIAN TEST EQUIPMENT

Sine-Wave Generators (continued)

PLASMA RESEARCH FACILITIES HYPERVELOCITY INSTRUMENTATION AMPLITUCF DEVIAT!

Generator

ENVIRONMENTAL TEST EQUIPMENT

moi

CIRCLE 48 ON READER-SERVICE CARD

Package Light Sources, pro
viding from .3 to 1 asec. light 
pulse durations, are general 
purpose, spark-type units of 
cylindrical construction with 
coaxial discharge path; pre
determined triggering; also 
provide synchronized output 
pulse for balance of system.

Rotating Mirror and Drum 
Cameras for accurate position* 
versus-time recording of hyper
velocity events. Mirror camera 
writes at rate of 4mm/i*sec. on 
70 mm film; Rotating Drum 
Camera writes at rate of .19 
mm/ixsec. on 76mm film for 
streak and Schlieren recording.

Acoustic Noise Test Systems 
available in a variety of config
urations to meet specialized 
requirements. Systems avail
able with random noiseoutputs 
of 163, 150, 140, and 120 db. 
Larger systems feature Avco 
Acoustic Noise Generator AG- 
012, simulating random noise 
of rocket engine firing.

Shock Machines, 100 and 500* 
lb. capacity machines with 
shock pulses up to 1500 g's, 
meet ballistic missile test spe* 
cifications by providing saw
tooth, quarter- and half-sine, 
and triangular pulses. 20-lb. 
capacity machine, available 
June, 1960.

For more information write: Products and Services Department, 
Research and Advanced Development Division, Avco Corporation, 
Wilmington, Massachusetts.

Shadowgraph and Schlieren 
Systems record events asso
ciated with hypervelocity aero
dynamic phenomena; include 
light source, lenses, catadiop
tric light screen, Kerr Cell 
Shutter and Camera. Record 
shock waves, flow patterns and 
impact deformations of space 
age research.

Plasma Generator PG-500, 
operating with air as the work
ing fluid, duplicates all essen
tial conditions of atmospheric 
re-entry, consumes up to 1.5 
megawatts of power, produces 
enthalpies up to 12.500 Htu/ 
lb. Uses include plasma re
search, materials testing and 
re-entry simulation.

ELECTRONIC DESIGN • August 17, 1960

Avco Kerr Cell Shutter permits 
any exposure from .005 to .1 
p.sec., is available as an in
dependent module. Large 2- 
inch aperture unit may be re
motely positioned for maxi
mum utility. Useful for ultra
high speed shuttering in 
ballistic, chemical and thermal 
research. Can be synchronized 
to Package Light Source.

Plasma Generator PG-030, de
signed as ultra-reliable powder 
spray tool for industrial appli
cations and as laboratory heat 
source for scientific applica
tions, consumes from 4 to 50 
KW of power, sprays tungsten, 
carbides, alumina, zirconia, 
etc. Available with pistol grip 
or pedestal.

Environmental Test Fixture 
TF-006-1 is compact and ver
satile, virtually resonance-free 
up to 2000 cps, mounts on 
standard vibration exciters, 
centrifuges and shock ma
chines; also handles several 
specimens along three mu
tually perpendicular axes.

Fig. 6a. Hewlett-Packard. UHF Signal Gener 
ator 616^ covers 1.8 to 4.2 kmc, a slightly 
wider range than the 3.75 to 5.75 kmc of the 
Russian unit. The 1 per cent frequency accu
racy of the H-P instrument is twice as good as 
that of the Russian unit.

Now available from Avco are advanced products and systems in the fields of Hypervelocity Instrumenta
tion, Rocket-Environment Test Equipment, and Plasma Research Facilities. Represented by local agents 
throughout the United States and the world, these products are fully use-proven in research and develop* 
ment laboratories across the nation.

28M adjusts receivers and feeds measuring 
lines, antennas and other radio devices. Fre
quency range: 3750 to 4750 me. Basic fre
quency error 2 per cent.
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Modulation Meters

CUBIC DIGITAL SYSTEMS

(he modulation-factor range for and

:ner

speak for 
themselves

iccu- 
d as

measures 
and fre-

ELECTRONICALLY speaking

DC VOLTAGE MEASUREMENT: Models V41, 
V51, with Control Unit C-l

AC VOLTAGE MEASUREMENT: Models AC-1 
(manual ranging), AC-2 (Automatic) 
AC Converters

RESISTANCE MEASUREMENT: Models 0-41, 
0-51 4 and 5-digit Ohmmeters, with 
Control UnitC-2

VOLTAGE RATIO MEASUREMENT: Models 
R-41, R-51 Ratiometers, Models
VR-41, VR-51 Volt-Ratiometers

INPUT SAMPLING: Model MS-2 100- 
point Scanners, Models MS-1, AS-1 
Master-Auxiliary 1000 point Scanning 
Systems

DATA RECORDING: Model PC-Senes
Printer Controls for use with any 
quality printer on the market

ELECTRONIC DESIGN • August 17, 1960

NEW FROM CUBIC . . . 
The Talking Meter, instrumentation 
that really does speak for itself, 
instrumentation that provides a new 
dimension in “readout. ’ measurements 
or other parameters reported to the ear 
by a clear human voice.

down” separately is 10 to 100 per cent.
Deviation-frequency range: 1 kc to 50 kc.

Fig. 7a. General Radio Amplitude-Modula
tion Monitor 1931-B measures am per cent 
modulation from 0 to 110 per cent on positive 
peaks, ro 100 per cent on negative peaks. 
Works with carriers from 0.5 to 60 me. Does 
not have as wide a frequency range as the 
Russian equipment but per cent modulation 
range is wider. G-R instrument does not meas
ure frequency deviation. Intermediate frequen
cy of the systems being tested should not ex
ceed 100 me with maximum bandwidth of 15 
me. Noise source can be mounted on front 
panel. Though it detracts from appearance, it 
is convenient when equipment under test is 
n< jrby. For other applications, it appears that 
nc se source and cable can be unhooked from 
fr nt panel.

Cubic Corporation manufactures the superior digital instrumentation, 
including the Voltmeter with these unparalleled electronic features: 

.003% repeatability, precise accuracy again and again 

.003% attenuator accuracy for wide-range precision 

.003% bridge linearity with carefully matched quality 
components

PLUS maximum noise rejection with the finest input 
filter known... and unmatched stability through 
superior noise rejection.

The Cubic 4 and 5-digit Voltmeters are only two of the superior 
instruments in a line of digital instrumentation available on an off- 
the-shelf basis for simple bench use or for easy development of 
sophisticated systems for measurement and recording.

quency deviation. Ranges: 80 kc to 180 me 
lor selective input, 150 kc to 30 me for un
tuned input. Frequency-deviation range: 
400 kc to 180 me. In amplitude modulation,

Years-ahead engineering, factory production 
techniques inspired by pride in the end re
sult, careful quality control and reliability 
testing ... all these factors make Cubic's 
the truly fine instrumentation . . . Digital 
Systems that speak for themselves.

INPUT, 30W

i ig. 7. Modulation Meter IM-19 
nnplitude-modulation percentage

WUBIC CORPORATIONI y INDUSTRIAL DIVISION
5575 Kearny Villa Road, San Diego 11, California

Electronic Engineering With • Dimension for the Future
CIRCLE 49 ON READER-SERVICE CARD



Voltage and Power MetersRUSSIAN TEST EQUIPMENT
Modulation Meters ( continued )
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ZERO ADJUST CALIBRATION

Fig. 9a. Ballantine. Electronic Voltmeter 300D 
measures sine waves from 10 cps to 250 kc, a 
somewhat narrower range than the 20 cps to 
400 kc of the MVL-2M. The Ballantine has a 
logarithmic scale which provides a uniform 
2 per cent accuracy at any point on the scale.

quency deviation of fm signals, modulation percentage of 
am signals, and frequency. Frequency range: 50 to 700 me. 
Frequency deviation range: 2 to 500 kc. Modulating fre
quencies: 50 cps to 30 kc. Am-percentage measuring range: 
10 to 80 per cent. Instrument sensitivity at least 20 mv.

nor
SIGN

Fig. 8. Frequency Deviation

Fig. 8a. General Radio. TV Transmitter Moni’ 
tor 1184-A measures frequency deviation to 
higher frequencies than does the Russian 
equipment (to 890 me to cover uhf channels), 
but it measures deviation to only 25 kc which 
is standard for TV in the U. S. Russian instru
ment appears somewhat more sensitive than 
G-R unit which is intended for EIA standard 
monitoring outputs.

Fig. 9. Vacuum-Tube Voltmeter MVL-2M meas
ures rms values of sine waves from 20 cps to 
400 kc. Range: 10 mv full scale to 300 v.

Fig. 9b. Hewlett-Packard. AC Transistor Volt
meter 403A provides full-scale voltage read
ings from 1 mv to 300 v over the wide range 
of 1 cps to 1 me.

Fig. 10. Vacuum Tube Millivoltmeter MVL-3 measures 
sinusoids from 10 mv full scale to 100 v. Frequency 
range: 30 cps to 10 me.

Fig. 10a. Hewlett-Packard. Vacuum Tube 
Voltmeter 400H covers 1-mv to 300-v full-scale 
ranges from 1C cps to 4 me (compared with 
30 cps to 10 me).

Fig. 10b. Ballantine. Electronic Voltmeter 314 
measures 10 mv full scale to 100 v over a 
15-cps to 6-mc range. Without the probe, the 
Ballantine’s sensitivity extends to 1 mv full 
scale. Other Ballantine instruments cover fre
quencies from 0.01 cps to 6 me.
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esthetics in Test Equipment 
Decadent in Russian View
When it comes to appearance design, said Don- 

a I Sinclair, technical director and executive vice 
p csident of General Radio Co., the Russians 
si »ply don’t care. They don’t style their equip- 
n» nt. Dr. Sinclair saw the Russian equipment at 
the New York show and saw many of the same 
instruments in Russia.

While representing the IRE (Dr. Sinclair was 
IRE president in 1952), at a meeting of the Rus
sian Popov Society in May 1958, Dr. Sinclair had 
occasion to visit several Russian electronics plants 
and to talk with many Russian engineers. They 
told him that when it comes to instrument de
sign, “. . . aesthetics for the sake of eye-appeal 
alone is decadent.” They don’t object to appear
ance design, Dr. Sinclair contended, if it will im
prove function, but they don’t go for appearance 
design as an end itself.

Equipment at New York Show 
Typical of What’s in General Use

Equipment at the Russian Show in New York 
is typical of what they have around in their labs 
and in their plants. It is not necessarily their best, 
nor their latest, Dr. Sinclair told Electronic De
sign. In addition to the general test equipment 
they showed, the Russians have lots of instruments 
to deal with specific situations.

Basic ideas for instrumentation come from med
ical, scientific and research institutes. Most deci
sions on what equipment will be built come from

ENDEVCOTRANSDUCER
EXTENDS THE LIFE OF A HIGH-PRESSURE EXTRUSION PRESS 
At its plant in Elgin, Illinois, Flexonics Corporation, manufacturers of flexible metal tubing and hose, employs a large press for the 
cold extrusion of metal parts. This press operates at high, critical pressures (up and beyond 300,000 psi). The key to its efficient 
operation and life span is the lubricant used.
Problem: The choice of lubricant was generally determined by the sound and feel of the press while in service. 
As extrusion problems became more complex, a better way of selecting the proper lubricant was needed. 
Solution: Flexonics engineers hooked up an ENDEVCO PRESSURE PICKUP with an oscilloscope to compare the 
performance of lubricants under actual working conditions. Out of 20 lubricants tested, one proved to be 
superior, which had not been considered under the "sound and feel" method of evaluation. It is now being 
used exclusively. At the same time, the Endevco instrumentation divulged other valuable information as to 
correct press speed, and the optimum design of tools and dies. Endevco piezoelectric transducers and amplifiers are avail
able for environmental, flight, shock, impact testing; design studies, control applications, and many others. Write for literature.
ENDEVCO CORPORATION, 161 EAST CALIFORNIA BOULEVARD, PASADENA, CALIFORNIA, SYCAMORE 5-0271

FINE

MEASURING 
JACK

GALVANOMETER 
ZERO

ADJUST OPERATING 
Cl^REKT

11. Standard Electronic Voltmeter VLO-2 
s standard-signal generators and measures sin- 
from 15 to 1250 mv. Frequency range: 1OO to 
me. Instalment is battery operated and ap- 
to be slide-back type voltmeter.

ELE< TRONIC DESIGN • August 17, 1960



feature»» «« RUSSIA TEST EQUIPMENT
Voltage and Power Meters (continui cì)

Fig. 11a. Ballantine. A-T Voltmeter 390 uses 
a continuously adjustable waveguide-below- 
cutoff piston attenuator to feed a uhf thermo
couple whose de output is read on an auxili
ary millivoltmeter. Unknown inputs from 0.5 
to 300 v are determined by referring mi
crometer readings to a calibration chart. Use
ful from 10 to 1000 me, the instrument is sup
plied with an auxiliary millivoltmeter, NBS 
certification, and calibration curves.

2 new 60-volt, 2 new 80-volt
ACTUAL SIZE

NOW, FROM DELCO RADIO, A COMPLETE LINE OF SMALL, HIGH-POWER TRANSISTORS!

2N1172 2N1611 2N1612 2N1609 2N1610

Vcb 40 60 60 80 80

Vebo 20 20 20 40 40

Veto 30 40 40 60 60

'c 1.5 A 1.5 A 1.5 A 1.5 A 1.5 A

'co 200 m a 100m a 100 m a 100 m a 100 m a

hfe 30/90 30/75 50/125 30/75 50 125

V/sat 1.0 V 1.0 V 0.6 V 1.0 V 0.6 V

The four new Delco transistors, plus the 2N1172 40-volt model, 
offer highly reliable operation in a new range of applications where 
space and weight are restricting factors.

Designed primarily for driver applications, Delco’s versatile new 
' transistors are also excellent for amplifiers, voltage regulators, 
Servo amplifiers, miniature power supplies, ultra-low frequency 
communications, citizens' radio equipment and other uses where 
substantial power output in a small package (TO 37) is required.

Special Features of Delco’s Four New Transistors: Two 
gain ranges. Can be used on systems up to 24 volts. Can be 
mounted with the leads up or down with the same low thermal 
resistance of 10° C/W. Dissipation up to 2 watts at a mounting 
base temperature of 75°C.

Available In volume production. Write for full engineering data.

Newark, New Jersey 
1180 Raymond Boulevard 
Tel.: Mitchell 2-8165

Santa Monica, California 
728 Santa Monica Boulevard
Tel.: Exbrook 3-1485

Chicago, Illinois 
5750 West 51st Street 
Tel.: Portsmouth 7-3500

Detroit, Michigan 
57 Harper Avenue 
Tel.: Trinity 3-5580

Division of General Motors * Kokomo, Indiana
See you at the WESCON Show, Booths 2345 & 2347

CIRCLE 51 ON READER-SERVICE CARD

LCO
EPENDABILfTY

DIO
ELIABIUTY

Fig. 11b. Ballantine. Micropotentiometer 440 
is basically a low-source-impedance voltage 
source, useful from de to almost 1000 me. It 
has a uhf thermocouple whose de output can 
be read on an external microammeter. Instru
ment can calibrate sensitive high-frequency 
voltmeters and, with an auxiliary transfer de
vice, it can calibrate output levels of signal 
generators.

Fig. 11c. Hewlett-Packard. RF Millivoltmeter 
411A uses chopper stabilization and a unique 
feedback system to provide a linear scale 
calibration from 5 kc to 1 kmc for full-scale 
voltage ranges from 10 mv to 10 v rms.

ELECTRONIC DESIGN • August 17, 1960
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Silicon Crystalscan

apic Electro-Physics, Inc,

Write for SPECIFICATION SHEETS

CIRCLE 52 ON READER-SERVICE CARD

Will Copy Foreign Designs 
But Feel No Need to Now

KNAPIC grow your

ELE TRONIC DESIGN • August 17, 1960

336 40 Industrial Art., Palo Alto, Calif. • Phone DAvenport 1-5344

:he State committee on radio and electronics (in 
which the Academy of Sciences has a strong 
nice). But the State does not decide on all equip

ment. If an engineer needs a specific type of 
equipment which isn’t available, he may design 
and build it himself, just as he would in the 
United States.

neter 
lique 
scale 
scale

Dislocation density, Knapic silicon 

mrnocrystais rrown by a modified 

Czochralski technique Crystal 

diameter t» H"- None H" to %*- 

less than 10 per sq cm 14" to 

1'A”-less than 100 per sq cm 

17i* to 2* less than 1000 per sq cm.

Check These Advantages
Extremely low dislocation densities.
Tight horizontal and vertical resistivity tolerances
Diameters from %" to 2" Wt to 250 grams per crystal. Individual crystal lengths to 10". 
Low Oxygen content 1 x 10 7 per cc., 1 x 10 6 for special Knapic small diameter material. 
Doping subject to customer specification, usually boron for P type, phosphorous for N type. 
Lifetimes: 1 to 15 ohm cm -over 50 microseconds: 15 to 100 ohm cm.-over 100 micro
seconds; 100 to 1000 ohm cm.- over 300 microseconds Special Knapic small diameter 
material over 1000 microseconds.

Neither the Russians, nor the Chinese, nor any 
of the East European Communist countries have 
compunctions about copying foreign designs. 
Their attitude: “Why design from scratch? Why 
design a wheel again if somebody has already 
designed one?” When a situation calls for an in
strument that somebody s already made, they won’t 
bother designing anew. They’ll copy the design 
directly. They might prefer buying the instrument, 
but trade restrictions often prevent this.

These restrictions are apparently effective. Dr. 
Sinclair saw no western equipmenbin Russia. He 
did see some equipment from Eatfr Germany and 
from Hungary.

In the past few years, according to Dr. Sinclair, 
the Russians have apparently seen no need to 
copy and have designed virtually all their own 
equipment. But there are still many examples of 
Communist-bloc instruments which are obviously 
copies of American units.

Russians Use Brute Force 
Reliability Techniques

Russian approaches to reliability may not be as 
sophisticated as ours, and they may not have the 
mathematical and statistical finesse. But they are 
effective.

For reliability, we try to design our equipment 
with an adequate safety factor. They use very 
large safety' factors. They might use a 2-w resistor 
where we would use a 1/2-w unit. They just don’t 
cut comers. But our approaches to quality con
trol and miniaturization, Dr. Sinclair stated, are 
far more sophisticated.

Casualn Observation Yields 
Insight to Technical Capability

D vid Packard, president of Hewlett-Packard 
Co. ilso saw’ Russian replicas of American equip- 
men including a copy of the H-P model 410 
voltmeter. Mr. Packard toured Russia in August 

(text continued on page 66)

Chinese Copy Crackle-Perfect
An engineer who had been to Peiping told Dr. 

Sinclair of some Chinese engineers who were 
concerned about the faithfulness of their repro
duction of the . . . 650A Impedance Bridge. They 
wondered if they had truly duplicated the G-R 
crackle finish.

Major manufacturers of semiconductor devices have found 
that Knapic Electro-Physics, Inc. can provide production 
quantities of highest quality silicon and germanium mono
crystals far quicker, more economically, and to much tighter 
specifications than they can produce themselves.
The reason? Knapic Electro-Physics are specialists with ac

celerated experience in growing new materials to specification. 
Why not let us grow your crystals too?

SALES OFFICES:

Fasten—405 Lexington Avenue New York NY. • Phone YUkon 6 0360

Veste»— ’04 South Beverly Or., Beverly Hills, Cab» • Phone CRestview 6 7175 

breyue— -2 Prins Frederick Hendriklaan, Naarden, Holland • Phone K 2959 898«

LOWEST COST 

PER GRAM

KNAPIC specializes in Silicon and Germanium Crystals 
for Semiconductor, Sola?' Cell and Infrared uses

HIGHEST 

QUALITY



RUSSIAN TEST EQUIPMENT
Voltage and Power Meters (continued)

OFF

CALIBRATION ADJUSTMENT
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Fig. 12c. General Radio. Vacuum Tube Volt
meter 1800-B covers 0.5 to 500 v full scale 
for both ac and de and provides about the 
same frequency coverage as Russian unit. The 
G-R instrument does not provide for direct re
sistance measurements. The 2 per cent ac
curacy of the 1800-B is better than the 3 per 
cent which is likely for the Russian instrument.

V0LtMET£R

SELECTOR
RANGE

VACUUM tube

Fig. 12. Vacuum Tube Voltmeter VOLU-1 measures ac from 1.5 to 150 v 
full scale, de from 0.5 to 500 v full scale, and resistance from I ohm to 
50 meg. Frequency range: 20 cps to 700 me.

Fig. 12a. Measurements. Vacuum Tube Volt
meter 162 reads ac voltages from 1 v full 
scale to 300 v in the range from 20 cps to al
most 350 me. It reads de from 1 v full scale 
to 1000 v and resistance from 0 2 ohms to 
500 meg. On its most sensitive range, instru
ment can be used as a 0.01-pa microammeter.

Fig. 12b. Allen B. Du Mont. AC-DC Voltmeter 
405 measures de from 0.1 v to 1000 v full 
scale, and ac from 0.1 v to 300 v full scale 
from 50 cps to beyond 700 me with appropri
ate probes. Voltages may be measured at 
either of two switch-selected input terminals. 
Circuit ground is isolated from chassis so dif
ferential voltage measurements can be made. 
Resistances can be measured from 0.5 ohm to 
500 meg.

Fig. 12d. Hewlett-Packard. Vacuum Tube 
Voltmeter 4108 provides full-scale readings of 
de from 1 to 1000 v and ac from 1 to 300 v 
from 20 cps to 700 me with an accuracy of 3 
per cent. The 410B reads resistance from 0.2 
ohm to 500 meg.
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for critical semiconductor devices

POLARITY

ZERO ADJUST

Fig. 13. Pulse Millivoltmeter MVI-1M 
measures pulse and sinusoidal voltage from 
10 to 3000 me full scale. Frequency range 
for sinusoids: 30 cps to 500 kc. Duration of 
pulses: 1 to 200 psec at 100 to 2500 cps. 
Measurement error does not exceed 4 per 
cent.
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Fig. 13a. Ballantine. Peak Voltmeter 305A 
lives peak, or peak-to-peak readings of sinu- 
oids from 5 cps to 500 kc and pulses with 
lurations of 0.5 psec to 5 msec. Full scale 
eadings, on logarithmic scales, are from 3.5 
o 1000 v.

Sperry is the only source offering 
an infinite number of types, with 
the customer determining his 
own specification and in effect 
determining the actual cost of 
that diode. This new “do-it-your
self” concept permits great de
sign freedom, wide application 
possibilities.

SILICON 
TRANSISTORS

Each of the types in Sperry’s full 
product line —Types 2N696, 
2N697, 2N698, 2N699, 2N702, 
2N703, 2N706, 2N715 and 
2N716 —provides unmatched 
mechanical stability and in
creased reliability because'of its 
unique short-post construction 
and concentric base-emitter con
figuration.

SPERRY SEMICONDUCTOR DIVISION, SPERRY RAND CORPORATION, SOUTH NORWALK, CONNECTICUT 
EASTERN REGIONAL OFFICE, WILSON A VE.. SOUTH NORWALK, CONN. • Metropolitan Now York, Long Island and Weatc heater, 
63 King Walk, Massapequa Park, New York • Boaton, 200 Boylston Street, Newton, Mass. • Now Jersey, 39 Summit Avenue, Westwood, 
New Jersey • Baltimore-Washington Area, 1415 Providence Road, Towson 4, Maryland • WESTERN REGIONAL OFFICE, 2200 EASI 

IMPERIAL HIGHWAY. EL SEGUNDO. CALIF • MIDWEST REGIONAL OFFICE, 3555 W. PETERSON AVE, CHICAGO 45. ILL.

63

Sperry has become a new prime source for 

semiconductors because of its concentra

tion on creating the most advanced devices 

in production quantities incorporating the 

highest quality and reliability. For example, 

Sperry was first to introduce a .5 amp sili

con switching diode with .3 Msec recovery 

time (Types 1N920 thru 1N923). Sperry is 

making substantial contributions in these 

other areas of semiconductor technology .

? ' . Í > '

Solid state semiconductor inte
grated networks under develop
ment by Sperry incorporate an 
unusual vapor deposition proc
ess which permits the formation 
of junctions by diffusion rather 
than alloying. This completely 
eliminates internal connections 
providing much higher frequen
cies and greater reliability.

Enlarged approx. 6X

Specify Sperry semiconductors, including 

silicon diodes, alloy and mesa transistors, 

where reliability and stable performance 

within tight tolerances are critical. Contact 

the nearest Sperry sales office for detailed 

specifications.

ELECTRONIC DESIGN - August 17, 1960
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RUSSIAN TEST EQUIPMENT

nt of GAIN, LOSS, VSWR, Q, X,

rdftf1

1707MODEL
Complete RF TEST SET employs the
Measurement By Comparison technique

Write today for complete catalog and technical newsletter series on MBC procedures

t Model CM-10—A lO crystal unit pro
ducing any selected fundamental and/or 
harmonic frequencies. Each oscillator 
has its own independent amplitude con
trol. Features built-in scope pre-amplifier 
and VSWR filter.

ELECTRONIC DESIGN • August W, I960

Power and Voltage Meters (continue )

ELECTRONICS CORPORATION
Industrial Products Division, Dept. ITE-62, Philadelphia 32, Pa.
Jerrold Electronics (Canada) Ltd., Toronto • Export Representative: Rocke International, N.Y. 16, N. Y.

Precision Sweep Generator
> Model 707—The heart of the test set. 

Features an extremely flat RF output 
(±5/100 db) and variable rate, all elec
tronic sweep with plug-in oscillators 
available covering 2 to 265 mes. Pro
visioned for use with an X-Y plotter.

era 
on

Fig. 14. Standard Thermistor Bridge MTO-1 
measures low-power, high-frequency oscil
lations, when working with thermistor 
heads. Six ranges cover 15 to 5000 pw. 
Beading settling time does not exceed 12 
sec. Can be balanced for impedances be
tween 75 and 400 ohms. Main indicator is 
precision light-point meter.

Crystal Controlled
Marker Generator

Interested in more than one frequency ... an entire band, octave, or spectrum? Now it’s no 
longer necessary to employ the slow, tedious, point-by-point method of measurement when 
working with a spectrum of frequencies. Jerrold’s new 1707* test set will do the same measurement 
job Faster, more accurately, and with fool-proof results. Featuring the Measurement By Com
parison technique, the model 1707 provides a continuous visual presentation and self calibration 
against precision standard attenuators (and/or accurate DC and RF voltage sources referenced 
against a standard cell). So, whatever your laboratory, production, or field needs—Jerrold’s sweep 
frequency MBC method will serve them better.

Accurate Voltage Comparator
| Model VC-12 — The unit that makes 

Measurement By Comparison possible. A 
3-section instrument that contains regu
lated DC and RF voltage supplies and a 
wide band coaxial comparator for the 
simultaneous visual presentation of ref
erence standards against which the test 
information is compared.

Model 1707 Price $1,570.00 
(OuilloKope, rack, or recorder not included)

Fig. 14a. FXR. Power Meter B831A, with ap
propriate temperature-compensated thermis
tor heads, covers from 10 to 3000 pw in six 
ranges compared with 15 to 5000 pw for the 
MTO-1. The FXR instrument is far more com
pact than the Russian unit.
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Hg. 15a. General Radio. Random-Noise Gen- 
rator 1390-B has wider frequency range and 
onsiderably higher output: 3 v to 20 kc, 2 v 

t 500 kc, and 1 v to 5 me.

ELECTRONIC DESIGN • August 17, 1960

Helping customers simplify instrument assembly is a 
specialty of the N/D engineering group. How? Through 
creative Miniature/lnstrument ball bearing application 
and design. Often, a new ball bearing design will pro
duce assembly savings in excess of its additional costs. 
Integral ball bearings, too, very often cut down difficult 
and costly hand assembly of shaft and parts.

in precision potentiometers. New Departure 
recommended eliminating two single row 
bearings, mounted in duplex and requiring 
spacer and separate guide roller. They

/proved reliability you can bui/d around
CIRCLE 55 ON READER-SERVICE CARD

Fig. 14b. Polytechnic Research & Develop 
ment. Universal Power Bridge 650-A, at maxi
mum sensitivity (100 uw) is much less sensitive 
than the MTO-1, but at minimum sensitivity it 
can measure higher power levels (100 mw 
compared with 5 mw). Setting time on the PRD 
instrument is virtually instantaneous compared 
with 12 sec foi the Russian instrument.

A timely example of N/D customer assembly savings 
con be seen in Nike Ajax and Hercules missile ground 
support. Here, special N/D Instrument ball bearings are

I ig. 15. Low-Frequency Noise Generator 
GSHN generates white noise from 50 cps to 
6 me. Output: 0.75 v rms. Output imped- 

• nee: 75 ohms 1 1 per cent.

mis
I six

now used 
engineers 
instrument 
precision

THOR 
MACE 
TITAN 
HAWK 
ATLAS 
SNARK 
NIKE B

BOMARC 
NIKE ZEUS 
SPARROW I 
SPARROW II 
SPARROW III 

NIKE HERCULES 
SIDEWINDER 
REGULUS II 
VANGUARD 
REDSTONE 
JUPITER C 
PERSHING 
BULL PUP 
MERCURY
POLARIS 
CORVUS 
FALCON

replaced this assembly with a special N/D double row 
high precision instrument ball bearing with integral 
outer race guide roller . . . and shaft mounted with a 
nut. This one recommendation produced cost savings 
of over 400%I In turn, the customer was able to reduce 
the potentiometer selling price to the government. 
What s more, the New Departure Instrument Ball Bear
ings improved potentiometer reliability!
You can look to minimum assembly costs and unsur
passed reliability. Include an N/D Miniature/lnstrument 
Bearing Specialist in your early design level discussions. 
For immediate information or assistance, call or write 
Department L.S., New Departure Division, General 
Motors Corporation, Bristol, Connecticut.

DON'T MISS N/D'S EXHIBIT I 
BOOTH 207 

INSTRUMENT SOCIETY OF AMERICA EXHIBIT
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1959 with 34 North California businessmen at the 
invitation of First Deputy Premier Mikoyan.

In his comments to Electronic Design, Mr. 
Packard emphasized the fact that, at best, it is
difficult to make accurate comparisons

Noise Instruments ( continued )

Few Time-Saving Devices, 
No Automatic Testers

He saw little evidence of time-saving features 
and no automatic test equipment at all. None of 
their equipment showed consideration of what 
we call human engineering. There were some 
digital devices, but the use of digital presentation 
did not seem to be anywhere near as advanced as 
it is here.

This again, Mr. Packard asserted, characterizes 
much of their economy. Very few labor-saving

Fig. 16a. Hewlett-Packard. Noise Figure 
Meter 342A is used with a noise source. Fre
quencies: 30 to 200 me. Range: 0 to 15 db with 
indication to infinity. Bandwidth: 1 me mini
mum. Russian instrument appears to have fa
cility for front-panel selection of any frequency 
within its range. Difficult to tell whether Rus
sian unit is automatic. H-P unit can automat
ically measure and continuously display noise 
figure and can provide recorder output.

ELECTRONIC DESIGN • August 17,

Russian Equipment Adequate 
But Not Outstanding

In general the Russians seem to have an ade
quate selection of electronic test equipment. Most 
of their instruments are utilitarian in their design

equipment without a comprehensive testing pro
cedure and an extensive comparative evaluation. 
He insisted that his impressions of Russian in
struments and technical capabilities are based on 
a relatively casual observation.

—free from frill—and probably quite adequate tor 
most work. This, Mr. Packard put forth, tend to 
be characteristic of their entire industry.

A couple of instruments, he continued, w re, 
without question, copies of instruments origir dly 
developed by Hewlett-Packard. They were not 
exact duplicates though. The Russians would de
sign cabinets and mechanical features to fit t ieir 
own manufacturing capabilities. Other ins ;ru- 
ments he saw’ were obviously original designs, 
made for specific purposes.

In no case did he see anything which he felt 
was an advance in technology beyond that in the 
United States. Most of the equipment was char
acteristic of devices designed here four or five 
years ago.

Fig. 16. Noise Factor Meter IKSH-1 meas
ures noise factor of receivers and amplifiers. 
Frequency range: 30 kc to 100 me. Stand
ing wave ratio of generator output does not 
exceed 1.5. Noise figures from 1.76 to 30 db 
are measured.

Fig. 16b. Hewlett-Packard. VHF Noise Source 
343A generates noise over 10 to 600 me 
range. Vswr is less than 1.1 from 10 to 400 
me and less than 1.3 from 400 to 600 me.

Fig. 16c. Polytechnic Research & Develop
ment. VHF-UHF Noise Generator 904 covers 
30 to 1000 me with maximum vswr of 1.3. 
Noise-figure range of 0 to 20 db is narrower 
than that of Russian unit but noise figures be
yond 20 db can be calculated using PRD's in
strument. PRD instrument has no restrictions on 
intermediate frequency or bandwidth.

Fig. 17. Attenuator calibrator UKA-1 calibrates at-l 
tenuators in standard signal generators as well » 
separate attenuators. Uses standard signal generator 
as signal source. Frequency range divided into two। 
bands from 100 kc to 25 me and 15 me to 3 lane. 
Characteristic impedance of mixer-head input is ft 
ohms at frequencies higher than 15 me. Standing 
wave ratio no worse than 1.2. Range of calibrati 
section of standard attenuator between 0 and I1 
db. Minimum input signal 1.0 uv across 75-ohm load
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Keen Interest Shown 
In American Equipment

The Russians expressed keen interest in Amer
ican instruments though they claimed to ha\ e
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THOMAS A.

7000 and 9000 Series

EDISON

FOR MISSILES
AND JET AIRCRAFT

OSCILLO*.
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6000 and 8000 Series

INSTRUMENT DIVISION

'. Waveguide Instrument Line LI-5 measures 
inpedance, wavelength, and other waveguide 
•ters. Frequency range: 2.6 to 8.3 kmc. Vswr 
ot exceed 1.03 for one waveguide size, 1.05 
ther.

fig. 
pur 
barai 
kloes
■or a 55 LAKESIDE AVENUE, WEST ORANGE, N.J. 
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Here’s an opportunity to lower costs and at the same time improve the performance of your electronic prod
ucts or equipment by using Edison Model 250 Miniature Time Delay Relays. An exceptionally rigid internal 
construction permits this relay to withstand vibration to 1500 cps for jet aircraft and missile applications 
while providing highly reliable performance. Since the operating structure of the relay is independent of the 
outer shell, damage or deformation of the latter does not affect the timing. The fast rate of contact closure 
insures positive contact operation under the most severe environmental conditions. ■ These permanently 
calibrated and hermetically sealed relays are available in a wide range of time delays and operating voltages to 
meet your particular application requirements. ■ Whether you need time delay relays for tube protection, 
gyro-erection or for other purposes, you will get better performance at lowest cost with Edison relays. Write 
for Bulletin 3046 showing timing ranges and operating performance or send your special requirements to:

Thomas A. Edison Industries

■ Lowest Cost

■ Rugged Construction

■ Reliable Performance

■ Interchangeable

■ Wide Selection of 
Time Delays

■ Wide Range of 
Operating Voltages

vices were used anywhere. Hence, they have no 
unemployment and they are still working a seven- 
day week.

In visits to several factories, it appeared to Mr. 
Packard that the Russians had technical people 
who were competent and original and that they 
were emphasizing all types of instrumentation 
throughout their industry. They seemed to have a 
good selection of components including traveling
wave tubes and modern semiconductors.

However, their technical people did not have 
anywhere near as broad a selection of electronic 
measuring equipment as do ours because their 
systems lack the competitive drive.

Meter Factory Peens Coil Springs
Rather Than Rolling Them

At a meter factory, Mr. Packard saw meter 
springs made by rolling beryllium copper wire 
into flat ribbons. The rolling machines, designed 
by the shop foreman and manufactured right at 
the plant, used two ball bearings for rollers. The 
wire was pulled between the bearings (which did 
not roll), so it was actually peened rather than 
rolled.

The Russians felt that peening provided a bet
ter spring than rolling. The entire production job 
seemed to be very carefully controlled.

Light-Beam Galvanometer 
Uses ’‘Better” Feedback

At the same plant, they were manufacturing a 
light-beam galvanometer using a self-balancing 
technique similar to that used in de amplifiers 
made by the Weston Instruments Div. of Day- 
strom. The Russians said they had worked out 
better feedback techniques than Weston was 
using, but they declined to give details.

MINIATURE TIME DELAY RELAYS
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Series 101 covers 0 35 to 12 4 kmc. vswr of 1.01

RUSSIAN TEST EQUIPMENT
Other Instruments (continued)

Fig. 18a. Polytechnic Research & Develop
ment Slotted Line 201-A covers 3.95 to 5.85 
kmc with vswr of 1.01. Other lines available 
cover 2.6 to 8.3 kmc.

Fig. 18c. FXR. Precision Slotted Section Hl 01A
covers 3.95 to 5.85 kmc with vswr of 1.01.

Fig. 19. Teraohmmeter MOM-4 measures electrical
resistance as well as volume and surface resistivities
of insulation materials. Range: 2 K to 10H ohms.

I
Fig. 18b. Nardo Microwave. Waveguide Im
pedance Meter 220 covers 8.2 to 12.4 kmc 
with vswr of 1.01. Others available from 2.6 to 
18 kmc.

Fig. 18d. Hewlett-Packard. Waveguide Slot 
ted Section S810A covers 2 6 to 3.95 kmc with

Fig. 19a. General Radio. DC Amplifier and
Electrometer 1230 A. Measures resistance from 
300 K to 5 x 10'4 ohms Also measures voltage 
from 30 mv full scale to 10 v de and currents 
from 5 x 10 15 amp to 1 ma de. Also used as
sensitive de amplifier.

«•' .^TneSs

SWEEP

amplitude

OUTPUT FREQ

75Q.4WATTS

ami m«

OF I

*-SEC.

ST «ACCELERATION

TRIGGER SWEEP

Fig. 20. High-Speed Oscillograph OC-4 has sweep 
durations from 10 to 1000 nsec. Maximum triggering 
frequency: 200 kc. Minimum sweep-triggering de
lay: 60 to 80 nsec. Sensitivity: 0.26 and 0.2 mm per 
volt. Line width: 0.3 to 0.5 mm.

elei 
Me 
froi

IWiKS

Fig. 20a. Allen B. Du Mont. High-Frequency
Oscilloscope 410 provides sweep durations
from 0.1 psec to 200 msec, and sensitivity to
20 cm per volt. Fastest sweep speed on Rus
sian instrument is about 10 times faster than
that on the 410. Du Mont unit has about 1000

Meter 
Makei

Pro< 
also se 
second 
devote

times stated sensitivity of Russian unit. Du
Mont scope can be triggered at 250 kc. Both
instruments have 4-w input attenuators, the
Du Mont at 50 ohms, the Russian at 75 ohms.
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RCA-5OEH5

COWON EMITTER

ÍELERATIOM

R LOW-COST STEREO!HIGH

Visit the RCA booths at the WESCON Show

weep 
eri ng

•BfC HTNES3

AMI ITUOe

If you’re interested in a low-cost high-sensi

tivity stereo or monophonic amplifier design, 

here’s the tube that makes it possible.

RCA-50EH5 is a 7-pin miniature power pen

tode with extremely high transconductance 

—14,600 micromhos - and high power sensi

tivity at very low plate and screen voltages. 

This RCA workhorse delivers 1.4 watts power 

output with only 110 volts plate supply and 

a driving signal of only 3 volts peak.

Many design features contribute to the high 

performance of the 50EH5. New cathode 

base material minimizes inter-element leak

age, cuts noise and hum, prolongs life and 

improves reliability. Improved heater ma

terial extends heater life. Special plate ma

terial minimizes gas-current runaway. And 

EVERY RCA-50EH5 is thoroughly tested 
for power output, hum, noise, shorts and 

continuity, emission and gas.

a high power-sensitivity audio-output pen
tode for low-cost stereo amplifiers, radios, 
and 1-tube phonographs

Discover for yourself how this superlative perform
er points the way to bettor low-cost audio circuits. 
See your RCA Field Representative, or write 
directly to RCA Electron Tube Division. Commer
cial Engineering, Section H-18-DE-2, Harrison, N. J.

The Most Trusted Name m Electronics 
RADIO CORPORATION OF AMERICA
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Meter Manufacturing Plant 
Makes Electric Razors, Too

Production procedures at another meter factory 
also seemed to assure a quality* product. In this 
seco id plant, Mr. Packard saw a part of the plant 
devoted to assembly of electric razors. Apparently, 
't had been officially decreed that every factory* 
in t e Soviet Union had to make a product for 
the < ivilian economy. ■ ■

Fig. 21a. Boonton Radio. Transistor Test Set 
275-A uses a null-type readout which affords 
better than 1 per cent accuracy. The Russian 
unit uses conventional meter readout which 
may offer accuracies of only 10 per cent. 
The Boonton unit can measure transistors 
with emitter currents as high as 5 amps.

T 21. Transistor Tester IPPT-1 measures param
eters of low-power, junction-transistor triodes. 
Measurements are conducted at 270 cps, 465 kc and 
from 100 kc to 10 me.

mon* sensitive instruments than we do. They told 
Mr. Packard that they had a de galvanometer 
with 1-1/2-pv sensitivity but they didn't have any 
available to show him. The most sensitive galvo 
he could see in their catalog or among their sam
ples had a 150-pv sensitivity*. RCA FIELD OFFICES. ..EAST: 744 Broad Street, Newark 2, New Jersey, 

HUmboldt 5-3900 - MIDWEST: Suite 1154, Merchandise Mart Plaza, 
Chicago 54. Ill , WHitehall 4-2900 • WEST: 6355 E Washington Blvd . 
Los Angeles 22, Calif., RAymond 3-8361



Electronic 3J1EKTP0HH0E
Test M3MEPMTEJIbHOE

70 ELE .7

Fig. 
man 
from

Fig. 2 
wide r 
to 10

ine-M
The 

overs 
ore t

llovs I 
.2 p r 

ut ( o 
icr< ví

mode.

Pulse Generators

Russian PyCCKOE
Soviet Engineer A. V. Gorokhovsky Looks at

Equipment OBOPyflOBAHME
In Russian Test Equipment and Ours" in this

issue, readers will find views on Russian test
equipment by leading American test-equipment
manufacturers. To give readers “the other side
of the picture. ELECTRONIC DESIGN com-
missioned Soviet engineer Anatoli V. Gorokhov- 
sky to present his views on the equipment avail
able to Russian engineers. Here they are.

P
OST-WAR years have seen Soviet electronics 
make big strides. There has been a substan

tial increase in the manufacture of a variety" of 
electronic equipments and components. New 
vacuum tubes, new transistors, and new materials 
have been developed for industry.

The Soviet radio engineering industry has an 
army of skilled specialists and a wide network of 
research establishments. Soviet electronics spe
cialists have contributed much to the Soviet
Union’s earth-satellite effort and to its space
rocket and ballistic-missile programs. Not to be 
neglected is their role in designing the worlds 
largest 10-bev proton synchrotron. Indeed, elec
tronics is omni-present in the Soviet Union today.
It serves science, technology, medicine, agricul
ture, and transport. Electronics shoulders a good 
portion of the process automation load, too.

Very little advance could have been made by 
electronics without the extensive use of different 
measuring instruments at all stages from research 
to manufacture to actual operation. For, today as 

never before, the engineering standards of meas
uring facilities determine the quality" of the fin
ished product and the speedy development of 
new systems, tubes, semiconductors, and other 
components. Under the current Seven-Year Plan, 
test equipment output is to increase 2.5 to 2.6 
times the output in 1958.

In 1958, about 200 types of general-purpose 
radio measuring instruments were produced in 
quantity. The number of producible types is con
tinually growing. Soviet research institutes are 
conducting an extensive program under which 
new techniques and improved systems of meas
urement are being developed.

Brief technical data are given here on some of 
the general-purpose measuring instruments pro
duced by the Soviet industry in quantity.

The PNT-3M pulse oscillator (Fig. 1 • is used 
for adjusting and testing a variety of pulse and 
broadband circuits. It can be used for tuning TV 

sets in the shop and at home. It can be used to 
adjust if amplifiers of both picture and sound 
channels; to tune discriminators and limiters, to 
estimate a set’s sensitivity; and to tune the tuner
and sweep generators.

Frequency characteristics and waveforms can 
he observed on the ert in the instrument. The 
instrument produces fm oscillations in four ranges: 
6-9, 27-70, 68-102, and 174 to 232 me. When in
ternally triggered, the instrument can generate 
pulses at repetition rates of 10 cps to 100 kc. It 

rom ( 
ync p
The 

o inte 
0 pse
ion of 

ps to 
an als

can be operated in the single-phase or repetitive

In the latter case, the oscillator is triggered I" 
pulses of either polarity with 0.1 to 10 psec dura 
tion and 10 cps to 100 kc repetition rate, or b 
sine waves from 20 cps to 100 kc.

Pulse generator MGI-1 (Fig. 2) generates posi 
tive or negative pulses whose amplitudes can 
varied from 10 to at least 60 v. Pulse frequenr 
(250 cps to 10 kc) can be smoothly changed 
pulse duration can be adjusted in 0.1 psec ste
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covers 1 to 2 kmc.

■ne Wave Generators

electronic design

Fig. 1. Pulse generator PNT-3M, principally a service- I man's tool, generates frequency-modulated oscillations 
from 6 to 232 me.

Fig. 2. Pulse generator MGI-1 generates 0.1 to 10-psec 
wide pulses over a pulse repetition range from 250 cps

rom 0.1 to 10 psec. The generator also provides 
ync pulses 0.3 to 1 usee long.
The output can be smoothly delayed, relative 

o internal or external trigger pulses, from 20 to 
0 psec. The external trigger must have a dura- 
ion of at least 0.5 usee and a frequency of 300 
ps to 10 kc. Sine waves in this frequency range 
an also be used as triggers.

The GSS-27 standard-signal generator (Fig. 3) 
oveis 2 to 3.8 kmc with a frequency error of no 
nore than 1.5 per cent. A built-in wavemeter
Hov s one to determine the frequency to within 
•2 r r cent. The instrument has a milliwatt out- 
ut o no less than 30 mw) and a calibrated 
ion vatt output from 10 8 to 100 pw.

August 17, 1960

Fig. 3. Signal generator GSS-27 generates frequencies 
from 2 to 3.8 kmc with a frequency accuracy of 1.5 per

Fig. 4. Power meter IBM-2 measures pulse-power levels 
from 0.5 to 500 kw over a 30 to 1000-mc range.

The instrument can be internally modulated by 
an internal sawtooth (100 cps to 4 kc), by in
ternal pulses (100 cps to 4 kc) with durations 
from 0.6 to 10 psec, and by an internal 1-kc sine 
wave. It can be modulated by external pulses 
from 10 cps to 10 kc with durations from 1
to 20 psec.

The GSS-15 standard-signal oscillator1 is avail
able in two versions, one operating between 150 
and 1000 me, and the other between 1 and 2 
kmc. Its basic frequency error does not exceed
I per cent. It has a built in wavemeter which

The instrument has two outputs: a high-power 

1 The GSS-15 is shown as Fig. 5 in “Russian Test Equip- 

adjustable output providing at least I w and a 
microwatt output, calibrated from 10 4 to 10“14 w. 
The unit provides continuous oscillation, external 
am, external modulation by pulses 1 to 20-psec 
wide with rates of 100 cps to 10 kc, and internal 
modulation by 1 to 10-jisec wide pulses with 
repetition rates from 100 cps to 2 kc.

The GSS-6A is a relatively unsophisticated 
standard signal oscillator covering 100 kc to 25 
me. Frequency calibration is to within 1 per cent.

The 641 is a beat-frequency audio oscillator 
operating to 5 kc. Frequency can be read at 0.5 
cps intervals.

Frequency and Phase Meters
Type 44-1 precision wavemeter measures fre

quency between 8.9 and 10 kmc to within 0.003 
per cent.

The SHGV-S broadband, heterodyne waveme
ter measures frequency from 2.5 to 18 kmc to 
within 0.05 per cent. Maximum sensitivity is 
0.1 mw.

The 14-6 frequency meter works in the audio 
and ultrasonic range from 10 cps to 200 kc.

The NF-2 phase-frequency meter measures the 
period and phase shift of sine waves, as well as 
pulse-to-pulse time intervals, and numbers of 
pulses. Its period and phase-shift accuracy is
0.5 per cent.

In addition to these, there is a wide selection 
of square-wave oscillators, video oscillators, 
sweep generators, noise generators, crystal oscil
lators for calibration, and oscillators for measur
ing crosstalk attenuation.

The 11)4-1 measures frequency deviation from 
1 to 150 kc of frequency-modulated oscillators 
operating from 100 to 7(X) me.

The IM-192 covering 80 kc to 180 me, cali
brates internal modulation meters of signal gen
erators, measures frequency deviation of fm sig
nals, and determines per cent modulation of weak
am signals.

Voltage and Power Meters
Type MVI-1M pulse millivoltmeter3 measures 

small-amplitude video pulses of both rectangular 
and sinusoidal shape. It has six full-scale ranges 
with full-scale readings from 10 mw to 3 v. With 
an external voltage divider, the upper limit can 
be extended to 300 v. The instrument measures 
pulses with durations from 1 to 200 p.sec at 100 
to 2500 cps with an error not exceeding 4 per cent.

The MVL-2M vacuum tube millivoltmeter4 

2 The IM-19 is shown as Fig. 7 in “Russian Test Equip-

3 The MVI-1M is shown as Fig. 13 in Russian Test Equip-

4 The MVL-2M is shown as Fig. 9 in “Russian Test Equip-



FOR YOU

ELECTRONIC DESIGN maintains a 
policy which demands accuracy . . . accu
racy on which its 36,000 readers have

in

learned to rely in keeping themselves in
formed of the very latest electronic de
velopments.

the explicit sentencesThis policy is stated 
found in every issue of ELECTRONIC DESIGN.

ACCURACY POLICY
Recognizing the power of the printed 
word to influence, it is ELECTRONIC 
DESIGN’S policy:

To make all reasonable efforts to 
insure accuracy of editorial matter.

To publish promptly corrections 
brought to our attention.

To not knowingly publish mislead
ing advertisements.

To reserve the right to refuse any 
advertisement.

Readers noting errors or misstatements of 
facts are encouraged to write the editor.

Strongly supporting its policy, ELECTRONIC DESIGN takes exacting care to check 
the validity of the editorial material within its covers. All articles are thoroughly 
checked and re-checked before publication. If an error does appear, immediate steps 
are taken to rectify it, and when possible, it is corrected in the very next issue.

Concerning advertising, the magazine re
quires that a manufacturer substantiate a 
claim if it is questioned by a reader, and 
reserves the right to reject the advertising 
if the claim is not proved.

ELECTRONIC DESIGN places the re
sponsibility of accuracy upon its own 
shoulders. But you can help, too, by 
reporting any misstatement found in its 
pages. We encourage you to do so.

It is through such dual guardianship—readers and editors—that ELECTRONIC 
DESIGN guarantees highest reliability and detailed coverage.

Fig. 5. Dual-beam oscilloscope DESO-1 has a vertical 
pass band of 30 cps to 60 me with a minimum sensitivity 
of 13 mv/mm.

measures rms values of voltages from 20 cps to 
400 kc on full-scale ranges from 10 mv to 300 v. 
The instrument includes a decibel scale.

The VLCH-2 is a universal ac-dc vtvm cover
ing the range to 400 me.

Type IBM-2 power meter (Fig. 4) measures 
power levels of high-power, high-frequency pulses 
and provides an equivalent load. The instrument 
covers 30 to 1000 me and 0.5 to 500 kw.

Other Instruments
The dual-beam, high-speed oscilloscope DESO- 

1 (Fig. 5) has a vertical passband of 30 cps to 
60 me and a sensitivity of at least 13 mv/mm. It 
can be used for 0.5 to 250 v pulses with pulse 
widths from 0.04 to 300 psec.

The ASCHX-1 spectrum analyzer (Fig.
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L-3236, 2 watts

L-3266, 20 milliwatts

L-3236

L-3236

FREQUENCY -RIIOMESMYCUS

L-32N

i cover-

L-3266TYRCM PERFOMANCE
measures

trument

FREQUENCY - KIL0MEGACYCIE1

(see them at WESCON}

vertical 
snsitivity

I cps to 
) 300 v

• DESO
) Cps to 
y mm. It 
th pulse

'Capability that 
can change 
your planning”

tions. A typical airborne equipment, 
designed and manufactured by 
Granger Associates of Palo Alto, 
California, incorporates the L-3266 
and L-3236 and occupies only 0.75 
cubic feet, including all necessary 
power supplies, modulating circuitry, 
cooling, etc. This equipment is now 
in field operation.
If your work involves ECM repeaters, 
radar target enhancement, frequency 
diversity radar or any application re
quiring broadband microwave am
plifiers, appraise these new tubes. In 
production quantities their price is 
the lowest in the field. Ask for catalog 
sheets on the L-3266 and L-3236. 
Address: Litton Industries Electron 
Tube Division, 960 Industrial Road, 
San Carlos, California.

Fig. 7. The Pimel measures the interelectrode capacity 
of vacuum tubes.

These Litton TWT twins are PPM 
focussed X-band traveling wave 
tubes. They are not prototypes. They 
are metal and ceramic tubes in field 
application now.
Designed to cover X-band with 
minimum saturated CW power of 20 
milliwatts (L-3266) and 2 watts 
(L-3236), they may be operated in 
cascade to amplify signals as small as 
—50 dbm to the 2 watt level. Their 
performance, far exceeding the con
servative specifications, is evident in 
the accompanying graphs.
Small size (less than 12* in length), 
light weight (under 4 pounds each), 
and extreme environmental capabil
ity (temperature compensated 
—54°C to 86°C) make these tubes 
the ideal choice for military applica-

TWTwins
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■ 1YHCRL PERFORMANCE

shows the frequency response and spectra of cw 
signals from 20 cps to 20 kc. Its resolution is 12 
cps in the range from 20 to 500 cps and 400 cps 
in the remainder of the instrument s range.

The UR-4 is a distributed amplifier for short 
pulses or high-frequency sine waves. Its pass
band is from 5 kc to 150 me.

The Pimel (Fig. 7) measures interelectrode ca
pacities of vacuum tubes. It comprises a bridge 
circuit, a high-frequency generator and a selec
tive balance indicator.

At the lower end (10-4 to IO-3 pf) of its five 
rang< s, error in measuring capacitance doesn’t 
exceed 5 per cent. From 10-3 to 0.1 pf, the error 
does not exceed 2 per cent. And at the upper 
end jf the range, from 0.1 to 50 pf, the error 
is no more than 1 per cent. ■ ■

Fig. 6. Spectrum analyzer ASCHX-1 analyzes cw 
signals from 20 cps to 20 kc.



EASY TO USE
counters Microminiature Silicon Mesa Transistor

Increases Power Output by 50 Per Cent

Ami

Smc II

Colle 
Colle 
Emitt 
Tota

Eled 
unie

QUALITY BUILT 
timers am

Bulletin 170 
TIME DELAY RELAY

Bulletin 125 
SINGLE CYCLE RESET TIMER
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Bulletin 165 
PNEUMATIC TIME DELAY RELAY

Bulletin 720 
AUTOMATIC RESET COUNTER

Bulletin 320 
ADJUSTABLE REPEAT CYCLE TIMER

Fig. 2. For high density packaging, several 
schemes are possible. In (a), installation by me
chanical fastening can be performed auto
matically, (b) an RT697M is shown bonded in 
place with epoxy and (c) installed on a conven
tional circuit board.

Bulletin 110 
20 TURN DIAL RESET TIMER

Now in stock for immediate delivery
To better serve your needs without delay, eagle now makes 
available the above Timers and Counters for immediate de
livery direct from factory stock or stocking sales representa
tives in principal cities.

MANUFACTURERS OF THE MOST COMPLETE UNE OF INDUSTRIAL TIME-COUNT CONTROLS 
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S
EMICONDUCTOR device miniatur
ization, although far from a scaling 
down project, generally results in a de

creased power dissipation rating. In con
trast, a microminiature silicon mesa 
transistor, equivalent to the type 2N697, 
has been made available with 50 per cent 
higher power dissipation than its seven
times larger counterpart.

Designed for use in high-density ap
plications, the Microbloc RT697M is vir
tually a solid block of silicon cry stal im
bedded in a gas tight, welded-seal 
package that is essentially all heat sink. 
The solid round header is highly resist
ant to thermally induced deformation 
which represents a major cause of lead 
bond failure. Other design advantages 
reported by Rheem Semiconductor 
Corp., Mountain View, Calif., include 
improved protection against lead short
ing on the device under acceleration in 
any plane, protection against welding 
flash and a guaranteed hermetic seal. 
Units must pass a helium leak test at 
I x 10~10 cc/sec and ten cycles of mois-

ture resistance per M1L-S-19500B. In ad
dition, each transistor is tested to with
stand 1500 g shock and 20.000 g 
acceleration. Switchback voltage is 35 v, 
with base open.

Despite the low weight (0.25 gm com
pared to 1 gm for the conventional 
2N697) and small size (only 0.063 in. 
high by 0.211 in. in diameter), handling 
of leads and soldering techniques do not 
differ from normal production practices 
used with the larger TO-5 and TO-18 
packages. A cut-away section of a Micro
bloc unit is shown in Fig. 1; the electrical 
characteristics are presented in Table I

The RT697M, first of a line of micro
miniature silicon mesa transistors, is 
priced at $75 each in quantities of 1-99 
and $50 each in the 100-999 range. It is 
expected that the device cost will be
come competitive with the conventional 
size units in the fall, when mass produc
tion is underway.

For further information on this new 
device, turn to the Reader-Service Card 
and circle 250.

When you use eagle Timers and Counters, you are assured of 
selecting the finest quality and most dependable components 
you can buy.

Write us regarding your time-count problems, or see your 
local phone directory or Thomas Register under the heading, 
' timers, electric for your nearest eagle Representative.

VISIT US AT THE PRODUCTION ENGINEERING SHOW SEPT 6-16 
NAVY PIER, CHICAGO—BOOTH NO. 381

£ EAGLE SIGNAL COMPANY • Moline, Illinois
A DIVISION dr THE GAMEWELL COMPANY, AN E. W. BLISS COMPANY SUBSIDIARY
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Operating Temperature Range

100

Smt !l Signal Parameters

Write for Bulletins R-23, R-25 and R-30, with handy cross-reference file cards.
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Maximum Ratings and Electrical Characteristics 
for Microbloc RT697M Maximum Ratings at 25 C 
Ambient (unless otherwise noted)
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Electrical Characteristics at 25 C (Typical values 
unless otherwise noted)

from DALOHM 
Better things in 

smaller packages 
DALE PRODUCTS, INC. 
1328 28th Ave., Columbus, Nebr.

RT697M microminiature silicon mesa tran 
sistor.

Table 1. Electrical

For all applications demanding resistors that 
meet or surpass MIL specifications, you can 
depend on Dalohm.

You can depend on Dalohm, too, for help 
in aolving any special problem in the 
n .dm of development, engineering, design 
and production. Chances are you can 
find the answer in our standard line of 
precision resistors (wire wound, metal 
film and deposited carbon); trimmer 
potentiometers; resistor networks; collet
fitting knobs, und hysteresis motors. If 
not, just outline your specific situation.

ELECTRONIC DESIGN • August 17, 1960

their stability because it has been “firmly in
fixed” by Dalohm design and methods of 
manufacture.

WIRE WOUND • PRECISION • POWER 
DALOHM TYPE RS RESISTORS
When space is at a premium, and pre
cision and power are needed, specify 
DALOHM RS Type resistors.
Configurations: Type RS with radial 
leads and in most ratings and resist
ances shown: Type RLS with axial 
leads for printed circuits, and Type 
RSE for clip mounting.

TYPICAL DERATING CURVE

Fig. 1. Although seven 
times smaller than a con
ventional 2N697, the Micro
bloc device has a 50 per 
cent greater power dissipa
tion due to the shorter metal 
path to the heat sink.

IN-HER-ENT, adj. Firmly infixed; esp., in
volved in the essential character of anything.
Stored on the shelf for months... or placed 
under continuous load ... operating in severe 
environmental, shock, vibration and humidity 
conditions ... Dalohm precision resistors retain

75 125 175 225 275
AMBIENT TEMP DEG. CENTIGRADE

Collector—Base Voltage 60 v
Collector—Emitter Voltage (Base Open Circuit) 35 v
Emitter—Base Voltage 5 v
Total Device Dissipation (at case temperature 25 C) 3 w

Ancient Egyptian artifacts from University of Nebraska State Museum 

INHERENT STABILITY 
Assured in a DALOHM RS Resistor

• Rated ut 1, 2, 3, 5. 7, and 10 watts
• Resistance range from .05 ohm to 175K 

ohms, depending on type

• Tolerance 0.05%, 0.1%, 0.25%, 0.5%, 
1%, 3%

• Temperature coefficient within 0.00002/de- 
gree C.

• Operating temperature range from —55 ’ 
C. to 275° C.

• Smallest in size, ranging from 5/64" by 
5/16" to 3/8" by 1-25/32". Ten choices.

• Completely protected, impervious to mois
ture and salt spray

* Complete welded construction from terminal 
to terminal

• Silicone sealed, offering high dielectric 
strength and maximum resistance to 
abrasion.

• Surpass requirements of MIL-R-26C.

RESISTORS

¡CBO 0.005 lia (typ)
¡Cito 1 Ha (typ)
B VcBo 60 v (min)
^EBO 5 v (min)

75 (typ)
V HE (tat) 95 v (typ)
^CE(tat) 0.7 v (typ)
h,e 5 (typ)
U 20 pf (typ)



One Machine Combines Induction Motor
And Wide-Range Speed Controller

wine

ROTOR

STATOR

ig 2 3000942
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The variable speed motor (left) and schematic representation of construction features of the 
machine. Windings are concentric with respect to drive shaft so that air gaps are radial rathe 
than axial.
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produce magnetomotive forces rotating 
in the air gaps 20 and 24 in the same 
direction. The primaries are connected 
to produce oppositely rotating magneto
motive forces in the air gaps.

Assuming the primary and secondary 
magnetomotive forces are in the same 
direction in air gap 20, and in the oppo
site direction in air gap 24, the speed of 
the rotor with respect to the stator is 
twice the speed of the magnetomotive 
force wave due to the stator. This mag
netomotive force speed is:

N = 120 f/p 
where f is the frequency of the control 
oscillator and p is the number of poles 
on the winding.

Therefore the rotor speed, with respect 
to the stator, is 2N or 240 f/p. Hence, 
the speed of the drive shaft depends 
only on the frequency of the control 
oscillator.

Under load conditions, either A or B 
operates as an alternator while the other 
operates as a motor, depending on the 
relative directions of the primary and 
secondary magnetomotive forces in the 
gaps.

FREELY 
RiTATABLE 

MEMBER

A
 COMPACT, combination induction 
motor and speed-control device al
lows the motor speed to be varied from 

zero to twice synchronous speed while 
maintaining constant torque. In addition, 
the* speed is independent of power sup
ply frequency.

The machine, invented by Andrew 
Bekey, of Los Angeles, and manufac
tured by Bekey Electric, Los Angeles, 
consists of four, three-phase windings 
arranged as shown in Fig. 1.

Portion A of the device and portion B 
each may be regarded as a wound-rotor 
induction motor. The positions of the 
control oscillator and the power supply 
may be interchanged without impairing 
the device's operation.

Mechanically, the device has a stator, 
member 13, a freely rotatable member, 
18 (on which two of the four windings 
are mounted) and a rotor, 23, with its 
drive shaft, 25. The windings fed by the 
power source are called the primary 
windings; the windings fed by the con
trol oscillator are called the secondary 
windings.

The secondaries are connected so they

adar 
tion,
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Fig. 1. The variable speed induction motor has four 
windings: a stator, 13, a freely rotatable member with 
two windings, 18, and a rotor, 23. Speed is varied by 
changing frequency of control oscillator.
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Thus, this device combines in one 
machine the commonly used principle of 
controlling an induction motor’s speed 
by coupling it to generating machinery 
that returns energy to the power lines.

In practice, the*air gaps are not axial' 
but are radial—that is, the windings are 
concentric. This permits a more compact 
construction for a given rating than 
would be possible with axial air gaps.

The three-phase control oscillator 
should be capable of delivering up to 3 
amp at 110 v, and having its frequency 
variable between zero and the power 
line frequency. Electrical power is put 
into and removed from the windings 
through the usual slip-ring arrangement.

The motors come in custom built sizes 
up to 10 hp. They can be adapted for 
use at any convenient voltage and fre
quency, although it is expected they 
would be used primarily at 110 v and 
60 or 400 cps.

Maximum speed is 1,200 rpm. The 
motor’s dimensions increase with horse
power—the 10-hp motor has a 2-ft diam; 
the one-eighth-hp motor is 7 in. long by 
4 in. in diameter.

Delivery time is eight weeks for new 
o ders, and a month for repeat orders.

For more information about the motor, 
ti rn to the Reader-Service Card and 
c cle 251.

\ i960

LOOK WHERE 
YOU CAN USE 

WESTINGHOUSE 
HIGH POWER AB, 

AMPLIFIER 
TUBES: MISSILE SI ER TABLES

. ¿j

SONAR

NEED 500 WATTS...OR 75,000 FOR CLASS ABt SERVICE?

Westinghouse high power amplifier tubes in class ABj service provide low 
distortion, high dissipation, high power gain and zero watts drive!
For specifications, or information about new applications including Sonar 
and missile shaker tables, call or write: Electronic Tube Division, 
Westinghouse Electric Corporation, Elmira, N.Y.

TYPE Po WATTS

WL 7371 100
WL 7685 500
WL 7464 5000
WL 7540 35,000
WL 6379 75,000

LEC RONIC DESIGN • August 17, 1960

n>u can ». sure.f ^Westi ndhouse 
Westinghouse Electronic Tube Division,Elmira, N.Y.

CIRCLE 63 ON READER-SERVICE CARD
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Missile inertial guidance gyros de-
signed and produced by AmericanCABINETS HOUSE

TEST EQUIPMENT
FOR MEASURING

MISSILE NERT AL
GUIDANCE GYROS

A siderally driven and equatorially
mounted gyro test table rotates the unit
at a rate of one revolution per
relative to gravity to obtain 'drift

Bosch Arma Corp., Hempstead, New
York, are electronically tested for
"drift rate" by Sanborn "150" Oscillo-
graphic Recording Systems designed
and developed by the Sanborn Com-
pany, Waltham, Massachusetts. These
highly specialized test units are housed
in EMCOR Cabinets. The gyros under-
go torque-feedback tests as a means
of measuring electronically the "gyro
drift-rate" which is the error of the
gyro in providing a space fixed stabili-
zation reference. The analysis ob-
tained from these torquing patterns
enable Arma engineers to separate
the "drift rate" into various contribut-
ing factors — random drift, drift due
to acceleration and non-acceleration
sensitive drift. The flexibility, versa-
tility and structural capacities of over
600 basic frames in the EMCOR
MODULAR ENCLOSURE SYSTEM bring
dynamic engineering and "imagineer-
ing" to meet electronic and instrument
packaging requirements for missile
testing, firing and tracking equipment.

106 AVAILABLE UPON REQUEST

Originators of the Modular Enclosure System

Indersoll products division
3 BORG-WARNER CORPORATION

630 Congdon Avenue Elgin, Illinois

Backward Diode, GaAs Tunnel Diodes
[J ROTOTYPE quantities

manium backward diodes, having a
low, forward voltage drop through use

Curve tracer shows the static characteristic
curve of the backward diode. On the hori
zontal scale, each large division equals 0.1 v;
on the vertical, each large division equals I

of tunneling, and gallium arsenide tunnel
diodes are available from the Phi co

The backward diodes show a maxi-
mum peak point current of 100 ua and
a maximum forward voltage of 90 mv.
at 1 ma. They have a valley capacitance
of 3.5 pf, a series inductance of 1 uh,
and a series resistance of 3 ohms. The
reverse breakdown voltage is 480 mv at

Hermetically sealed in a TO-18 pack-
age, the diodes are designed for low-
level switching and small-signal appli-
cations with uhf circuitry. Possible ap-
plications include their use as a uni
directional coupling element in tunnel
diode circuits and in low-voltage clamp-
ing circuits. They are priced at $4 each
in prototype quantities.

The gallium arsenide diodes have peak
currents of 10 and 20 ma. The switching
speed figure-of-merit (ratio of peak cur-

High Efficiency at Low voltages Claime
LI IGH-EFFICIENCY performance 
■ ■ low-voltage levels with extreme tem-
perature stability over a wide tempera-
ture range are claimed for the Uni-
Tunnel diode, a silicon unit introduced
by Hoffman Electronics Corp. Complex

The background chart illustrates the char-
acteristic curve for the type HU-5 Uni-Tunnel

circuitry previously required for low-
level operations is not needed with these
units, resulting in lower cost, greater
reliability, and decreased space require-

The diode is ideal for computer logic,
modulator, detector, and chopper appli-
cations, according to Z. W. Pique, a
Hoffman vice president. And it is espe
cially suited for complementing tunnel
diode circuitry', he adds.

The Uni-Tunnel diode uses the tun
neling effect to provide high forward
conductance at very low voltage levels
When biased in the reverse direction, the
familiar tunnel diode current character
istic appears as a leakage current oi
microampere magnitude. Other features
include extreme radiation resistance and

The unit is designed to operate over a
temperature range of —55 to -|-200 C
Twelve types of the diode are available
ranging in designations of six types each 
from HU-5 and HU-5A to HU-100 and

ELECTRONIC DESIGN • August 17, 196
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de ide Available Nickelonic News DEVELOPMENTS IN 
NICKEL AND NICKEL ALLOYS 
AND THEIR APPLICATIONS
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r< it to capacitance) is 1 x 10° psec. They 
have an especially high switching speed 
when used for millimicrosecond pulse 
amplifiers, the firm reports. It adds:

in high-speed switching circuits, 
these devices exhibit a signal swing of 1 
v, compared to 0.25 v for germanium 
tunnel diodes, greatly simplifying circuit 
design. Since shift in bias only slightly 
affects the new units, more stable high- 
frequency amplifier design is also facili
tated.”

At 25 C, Ip for the type L-5610 is 10 
±2.5% ma; for the type L-5611, 20 
±2.5% ma.

Prototype quantities in TO-18 pack
ages are available at $12 each for type 
L-5610 and $8 for type L-5611.

For more information on both these 
units—available from the firm’s Lansdale 
Div., Church Road, Lansdale, Pa.—turn 
to the Reader Service Card and circle 
number 253.

I ’

Electronic Grade “A” Nickel laminations 
produce high-frequency vibrations in 
these cleaning and rinsing pots of the 
“Watchmaster'’ unit, developed by 
American Time Products, Inc.

High magnetostrictive effect 
of Nickel proves useful in 
new ultrasonic cleaners
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HU-100A. Differences in the six stand
ard types are minimum forward current, 
maximum reverse current and capaci
tance. The six A types differ from the 
standard units by the inclusion of guar
anteed maximum capacitance values. 
Custom-engineered units to specific re
quirements are also available.

Minimum forward current at 0.25 v 
range from 0.5 ma for the HU-5 to 10 ma 
for the HU-100; maximum reverse cur
rent, for 0 to 0.5 v, range from 5 to 100 
pa.

The diodes are priced at $10.50 in 
quantities of 1 to 99 and $7.90 for 100 to 
999 units for the six standard units. The 
six A ty pes are priced at $15 in quanti

pies from 1 to 99 and $11.25 for 100 to 
I'*99 i nits. All diodes are housed in the 
JEDI C TO-18 package.

। Fo more information on these diodes 
-the firm is located at 3761 South Hill 
st, -os Angeles, Calif.—turn to the 
Head r-Service Card and circle number 

1252.

NEW YORK, N. Y. - The large mag
netostrictive effect of Nickel makes 
possible the development of ultrasonic 
cleaners with a great range of useful
ness. In radioisotope laboratories and 
other atomic energy installations, for 
example, these cleaners remove radio
active particles from equipment. In 
hospitals, they clean surgical instru
ments.

One ultrasonic cleaner, developed by 
American Time Products for cleaning 
watches, can also be used to clean tiny 
component parts in electronic equip
ment.

ATP’s chief engineer writes : “Elec
tronic Grade “A” Nickel enables us to 
produce a simple, economical trans
ducer for converting electrical energy 
into high-frequency vibrations. The 
Nickel withstands high heats, me
chanical abuse and corrosive solutions, 
providing a long, stable life.’’
Pertinent Literature: Write for “Design 
of Nickel Magnetostriction Transduc
ers.”

Thirteen 2K45 Klystron Components 
made of Electronic Grade "A” Nickel
Cathode
Cathode Support
Cathode Collar
Pin
Eyelet
Wire (cut)
Ribbon (cut)

Wire (formed) 
Clip 
Repeller 
Washer 
Flared Tube 
Wire (bent)

Eight 2K25 Klystron Components 
of Electronic Grade “A” Nickel
Cathode Support 
Foundation Collar 
Shield for

Electrode Beam 
Rase Pin

Flared Tube 
Strip 
Repeller 
Wire

made

M it h Nickel now plentiful, Raytheon com
bines* several performance and produc
tion benefit- in klystron design. See story 
at right.

r 1961
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THREE NICKEL ALLOYS HELP PUSH 
LIFE of MAGNETRON to 6,000 HOURS
HARRISON, N. J. — Commercial air
lines need reliability and long life in 
components for weather radar equip
ment. Especially in high power tubes. 
And they’ve been getting it with the 
type 6521 magnetron made by the 
Electron Tube Division of the Radio 
Corporation of America. Tube 6521 
delivers a peak power output of 85

OUTPUT WAVEGUM 
ELECTRONIC GRADE VI

NICKEL

polepiece sleeve 
.NICKEL-IRON ALLOY

OUTBUT
IRIS — 

KOVAR 
ALLOY

CATHOOE 
MATRIX 

CARBONYL 
- NICKEL

MONEL ALLOY 
OUTPUT 
FLANGE

£ MOUNTING 
PLATE

MONEL ALLOY

-SLEEVE
KOVAR ALLOY

V—cathooe • heater 
----  TERMINALS

KOVAR ALLOY

Cut-away shown where nickel alloys 
buttress construction of RCA mag
netron.

kilowatts and has a normal operating 
life of 6,000 hours.

RCA designers give much credit for 
the tube’s long life to outstanding 
properties of nickel alloys:

Monel “403’’* low-permeability 
nickel-copper alloy, used for the cath
ode support, provides high strength, 
corrosion resistance and low magnetic 
permeability certified not to exceed 1.1 
in a field of 0.5 oersted. Monel “403” 
alloy has the dimensional stability 
needed to maintain the cathode cen
tered in the anode over many heating 
cycles. It also offers easy machining 
and retains its non-magnetic charac
teristics after cold-working and form
ing so that high-strength parts can be 
assembled without annealing.

Monel* nickel-copper alloy, used for 
the output flange and the mounting 
plate, provides the strength, tough
ness and corrosion resistance required 
to help push the magnetron’s life into 
the 6,000 hour class.

Electronic Grade “A”* Nickel, used 
for the cathode foundation, supports 
the electron-emitting carbonyl nickel 
cathode matrix. The Electronic Grade 
“A” Nickel provides essential strength 
to prevent distortion and purity to 
prevent contamination of the vacuum 
and the cathode matrix at high tem
peratures.
Pertinent Literature: Write for “Basic 
Data—Monel “403” Low-Permeability 
Nickel-Copper Alloy” and Bulletins
T-5 and T-15. •Inco trademark

Forecast of Nickel availability spurs 
design of tubes with nickel alloy parts

WALTHAM, Mass. - Notice that the 
production of Nickel exceeds all an
ticipated demands for future years is 
a big reason why designers at Ray
theon Manufacturing Company make 
many klystron parts of Electronic 
Grade “A” Nickel. For example, the 
two Raytheon tubes at left, designed 
for operation at 8500-9660 megacycles, 
have twenty-one Electronic Grade “A” 
Nickel parts.

Plenty of Electronic Grade “A” 
Nickel right from warehouse stocks in 
a wide range of mill forms permits

Raytheon designers to take advantage 
of this material’s excellent vacuum 
and mechanical properties... and gain 
the benefits of simplified production 
and processing as well.

Electronic Grade “A” Nickel, and 
other nickel alloys, are supplied as 
wire, rod, strip, tubing, ribbon, clad- 
copper wire, bimetallic strip and wire, 
wire cloth, knitted mesh and a variety 
of other forms.
HUNTINGTON ALLOY PRODUCTS DIVISION 

The International Nickel Company, Inc.
Huntington 17, West Virginia

ALLOY PRODUCTS
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Microwave Transistors Give Gain Of 8 Db

Transistorized Commutator Samples 
Millivolt, Volt Signals

Mim )h 
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Diodes, Rectifers Designed 
For Printed Circuits

These microwave coaxial, micro-alloy diffused base transistors have a power gain of 8

25.000 pps are available for pcm, pdm and pamB compi 
commutation systems. The system s major com-1^-13

Ohk 
Arai 
to hi
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BtEC TF

which are double-ended input switches; a lov BranS q 
level amplifier, which is a differential unit th< B'° - J< 
converts the dual output of the low level gatt B^’" is

ponents are: a timer capable of driving 28, 43 
or 88 channel input samplers at the standard 
rate of 900 pps; high level gates, which are 
single-ended input switches; low level gate* I

Called the Hilo plexer, this solid state commu
tator simultaneously samples millivolt and volt 
signals. A wide range of sample speeds above

into a single ended pulse train.
Vector Manufacturing Co., Inc., Dept. ED 

Southampton, Pa.

operating into a cavity under matched neutralized conditions at 1,000 me. At this frequency it is 
possible to get over 10 mw of output. At 200 me the units provide a gain of 22 db with a 3.8 db 
noise figure. The package is a hermetically sealed coaxial type with holder matched for direct in
sertion into a 50-ohm coaxial network.

Philco Corp., Lansdale Div., Dept. ED, Church Road, Lansdale, Pa.
Price: In engineering quantities, $125 ea.

into
ance

Covering all new products generally specified by en
gineers designing electronic original equipment. 
Use the Reader’s Service Card for more information 
on any product. Merely circle number corresponding 
to that appearing at the top of each description.

The Sildisc line of silicon diodes, rectifiers, Zener 
diodes and double-anode diodes have a capacity’ of 500 
mw in a case measuring 3/16 in. in diameter and 1/16 
in. thick. The double-cup design features maximum heat 
dissipation. Mounting applications include solder-in. 
clip-in, plug-in, or pressfit insertion or standard attach
ment onto or into a printed circuit board. Other silicon, 
general-purpose diodes and rectifiers are rated up to 
12.5 amp in ambient air; 10 to 900 piv units are avail
able as single units or complete bridge assemblies. Zener 
units are rated up to 5 w, 3.9 to 200 v and have 10% 
tolerance.

Controls Company of America, Electron Div., Dept 
ED, 845 W. Broadway Road. Temple, Ariz.
Availability: Immediate.

254

db when
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REGULATION

83/4"

256 Model SM75-8M

5 UT

Model SM325-1M

3’/2
on special order

Model SM36-5M
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ance value.

Ohio.

Meters optional on all SM models.

FOR DETAILED SPECIFICATIONS ON MORE
THAN 150 STANDARD MODEL POWER SUPPLIES

SEND FOR KEPCO CATALOG B-601

255
Resistor Has 0.125-in.
Length 0.02-in. Diam

These microminiature resistors measure 0.125 
in. in length and 0.02 in. in diameter. They are 
rated at 1/16 w with resistance values of 100 K 
at 1% tolerance. Resistance values up to 500 K 
are planned. These units can be solder pot 
dipped and solder tinned end can be soldered 
into micro-modules without changing the resist-

Wilrite Products, Inc., Dept. EI), Cleveland,

Availability: Immediately; 500-K units expected
to be available shortly.

Delay Lines Operate In
Range of —55 to +105 C

commu* 
ind volt 
Is above 
md para 
jor com- 
g 28, 43 
standard 

hich are 
A gates, 
s; a low 
unit that 
vel gates

in t) is series are available with impedances
rang ig from 100 to 2,000 ohms, delays from 0.1
to 2 11 sec and attenuation or insertion loss as
low is 0.001 db. All models are rated at 200
wvd« and 50 v de pulse.

Al n Avionics, Dept. ED, 255 E. 2nd St
Mini >la, N.Y.

Pric( & Availability: $45 ea.; from stock.
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COMPACT TRANSISTORIZED 
VOLTAGE REGULATED DC POWER 
SUPPLIES IN WIDE VOLTAGE 
AND CURRENT RANGES. Proven 
and improved design features 
endow these new KEPCO SM 
models*with excellent voltage 
regulation, stability and response
characteristics, plus unusual
compactness and longevity

compensating capacitors, these high-density,
lumped-constant delay lines operate in the tem-
perature range of —55 to +105 C. They can
be used in missiles, airborne and commercial
computers and data-processing equipment. Type
DL-130, shown, has a delay time of 2 usee, a
nse time of 0.22 psec, an impedance of 1,000
ohms and an insertion loss of 0.001 db max. It
is 3-in. long and 5-in. in diameter. Other units

Using subminiature inductors and temperature

*MODEL DC 
OUTPUT 
VOLTS

DC 
OUTPUT 

AMPS.
SM 14-30 0-14 0-30
SM 36-15 0-36 0-15
SM 75-8 0-75 0-8
SM 160-4 0-160 0-4
SM 325-2 0-325 0-2
SM 14-15 0-14 0-15
SM 36-10 0-36 0-10
SM 75-5 0-75 0-5
SM 160-2 0-160 0-2
SM 325-1 0-325 0-1

SM 14-7 0-14 0-7
SM 36-5 0-36 0-5
SM 75-2 0-75 0-2
SM 160-1 0-160 0-1
SM 325-0.5 0-325 0-0.5

:lcO.O1% models available

^0.1%

131-36 SANFORD AVENUE • FLUSHING 52, N. Y. • IN 1-7000 TWX # NY 4-5196



NEW PRODUCTS

Silicon Rectifiers

A FULL LINE OF CLARE STEPPING SWITCHES
WITH MANY IMPROVED FEATURES

the New
Indicator

Relays and Related Control Components

C. P. Clare & Co., 3101 Pratt Blvd., Chicago 
45, Illinois. In Canada: C. P. Clare Canada 
Ltd., P. O. Box 134, Downsview, Ontario. 
Cable Address: clarelay

Here’s a Memorpwitch 
You Wont Forget... i

Bulletin CPC-7, please circle number 183 on Reader-Service Card.

Catalog 202, please circle number 184 on Reader-Service Card.

TYPE 211
Offer» up to 132 contact 
points on twelve 
11-point levels or four 
33-point levels.

DIRECT DRIVE
Up to three 10-point 
levels, plus an off 
position.

TYPE 210
Has 10 points, with as 
many as 120 contacts 
in twelve 10-point levels 
or four 30-point levels.

TYPE 28
Up to 624 contact 
points in twelve 
52-point levels or 416 
in sixteen 26-point 
levels.

TYPE 20 1
Up to 480 contact 
points in twelve 

w 40-point levels or 
320 in sixteen 
20-point levels

Provides general information

The F Series indicators are elec
tromagnetic units that provide gen
eral information. Operation is ac
complished by a magnetic circuit 
that surrounds a permanent mag
netic rotor. Energization of a dual 
coil electromagnet causes rotation 
of the permanent magnet rotor, thus 
changing the position of the dial. 
When the coil voltage is removed, 
the dial returns to the “off” position. 
Resistance for standard coils for 26.5 
v de operation is 450 ±10% ohms, 
weight is 0.3 oz. It operates in a 
temperature range of —55 to ¿-125 
C and stands a vibration of 10 g to 
1,000 cycles and a shock of 50 g fo' 
10 ±1 msec.

E. V. Naybor Laboratories, Inc. I 
Dept. ED, Port Washington, N. Y I

Tubular Relay 562
Armature is only moving part

The armature of the Series 120 
tubular relay is the only moving । 
part. Hermetically sealed and dry 
nitrogen filled, the unit stands al 
vibration of 15 g from 10 to 2,001’ 
cps and a shock of 30 g when de 
energized, 100 g when energized. It 
life is rated at more than 200 million I 
mechanical operations.

Wheelock Signals, Inc., Dept EDI 
Long Branch, N.J.

Meet Mil specs

These diffused-junction sili :on 
rectifiers meet the electrical, ne- 
chanical, and environmental requ re- 
ments of MIL-E-1. Types 1N538, 
1N540, and 1N547 have an axial- 
lead, top hat design. Types 1N253, 
1N254, 1N255, and 1N256 are of 
7/16-in. stud configuration.

Columbus Electronics Corp., Dept. 
ED, 1010 Saw Mill River Road, 
Yonkers, N.Y.
Price ir Availability: Price ranges 
from $1.35 to $4.47 ea. Delivery 
time is 14 days.

tvnp /III I °^ers a program •J' " W control unit in re
duced space and with simpler wiring. 
Actuating cams can be cut with a se
quence of notches and lobes programmed 
to meet the contact switching desired. 
In addition, the Type 200 acts as a 
memory switch of unusual dependabil
ity and long life.

Operating life is measured in millions 
of steps. Over 30,000,000 operations 
have been logged with two cams and a 
36-tooth ratchet: 10,000,000 with eight 
cams. Models are available with from 
1 to 8 cams. Operating speed is 60 sps, 
self-interrupted, 30 sps, remote- 
impulsed.

The Type 200, as are all clare step
ping switches, is available with a wide 
variety of hermetically sealed enclosures 
or dust covers to insure precise opera
tion under all conditions.

Production quantities available in late 
fall. Send for Bulletin CPC-7

Most complete Stepping Switch 
Catalog ever offered I
Complete data on construction fea
tures, circuitry, performance charac
teristics and application advantages 
of the entire clare line.
SEND FOR CATALOG 101 TODAY
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ment — THE BINISTOR and how it works —
write for Bulletin No. TE-1360.

CONDITION

CONDENSED SPECIFICATIONS TRANSITRON BINISTOR

Typical Turn-off Current Gain 50 @ 15ma Collector Current
Operating Collector Current Range 50Ma to 15ma

0.5ma @ 5ma Collector Current

K>V

MEET US AT WESCON BOOTH 2638-39

wakefield, melrose, boston, mass.
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The Silicon NPN Tetrode binistor is a new com
ponent and a new concept for the circuit designer!

The key parameters of this bi-stable, negative 
resistance device are determined by external cir
cuitry in contrast to existing devices. The significant 
reduction of peripheral circuitry results in outstand
ing savings in cost, space, weight and solder con
nections. For example, a typical flip-flop requires at 
least 13 components versus only 4 in an equivalent 
binistor stage. Very large current and voltage gains 
are realized in both on and off directions. Inputs 
and output are compatible in level with typical 
transistor and diode circuits. The tetrode binistor 
can operate from — 80°C to +200°C.

To learn more of this important new develop-

Operating Temperature Range with
out T emperature Compensation —65°C to 150°C

INJECTOR

TO TURN ON

o SILICON TETRODE 
BINISTOR 
CIRCUIT SYMBOL

BINISTOR
OUTPUT 
CHARACTERISTIC

SV

COLLECTOR TO EMITTER VOLTAGE
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Leadership in 
Semiconductors

NOW
OFF-THE-SHELF DELIVERY FROM THESE 
FULLY-STOCKED TRANSITRON 
INDUSTRIAL DISTRIBUTORS IN QUANTITIES

FROM 1-999
ARIZONA, Phoenix 
Kimball Distributing Co.
1029 N. First St.
ALpine 4-2539
CALIFORNIA, Inglewood I 
Liberty Electronics Corp.
9817 Inglewood Ave 
ORegon 8-7163 
CALIFORNIA, Long Beach 6 
Dean’s Electronics
2310 Long Beach Blvd.
NEvada 6-0266
CALIFORNIA, Los Angeles 44 
Bell Electronic Corp.
1323 W. Florence Ave. 
Pleasant 2-7191
CALIFORNIA, Menlo Park 
Bell Electronic Corp.
1070 O'Brien Drive 
DAvenport 3-9431 
CALIFORNIA, Palo Alto 
Liberty Electronics Corp.
2443 Ash St.
DAvenport 1-1965
CALIFORNIA, San Diego 
Western Radio A T.V. Supply 
1415 India St.
BEImont 9 0361
CALIFORNIA, San Francisco 
Fortune Electronics Corp.
1321 Mission St.
UNderhill 1-2434
CANADA, Montreal 
Atlas Wholesale Radio, Inc.
4985 Buchan St. 
REgent 3-7135 
CANADA, Downsview Ontario 
Alpha Aracon Radio Co.. Ltd.
555 Wilson Ave 
MEIrose 5-6181 
COLORADO, Denver 2 
Kimball Distributing Co.
621 17th St.
AComa 2-6208
D.C., Washington
Silberne Industrial Sales Corp. 
3400 Georgia Ave., N W 
TUckerman 2-5000
FLORIDA, Cocoa
Thurow Electronics, Inc 
540 St. Johns St.
NE 6 6331
FLORIDA, Miami 
Thurow Electronics, Inc.
1800 N W 23rd St 
NE 5-0651
FLORIDA, Orlando 
Thurow Electronics, Inc.
625 W Central Ave 
CHerry 1-3695 
FLORIDA, Tampa 
Thurow Electronics, Inc.
121 So Water St 
TAmpa 2-1885 
GEORGIA, Atlanta 
Specialty Distributing Co., Inc 
763 Juniper St.
TRinity 3-2521
HAWAII, Honolulu 
Industrial Electronics, Inc.
832 S. Queen St , P O B«< 135 
Tel. 506 095
ILLINOIS, Chicago 44 
Radio Distributing Co., Inc.
5144 West Madison St 
EStebrook 9-2121
INDIANA, South Bend 24 
Radio Distributing Co., Inc 
1212 High St.
ATUntic 8-4664
IOWA, Cedar Rapids 
Iowa Radio Supply Co.
719 Center Point Rd , N E. 
EMpire 4-6154
KANSAS, Wichita 
Radio Supply Co.
115 Laura St. 
AMherst 7-5218
MARYLAND, Baltimore II 
Kann-Eilert Electronics, Inc.
2050 Rockrose Ave.
TUxedo 9-4242
MASSACHUSETTS, Boston 
DeMambro Radio Supply Co . Inc- 
1095 Commonwealth Ave.
ALgonquin 4-9000 
MASSACHUSETTS. 
Worcester
DeMambro Radio Supply Co , Inc । 
222 Summer St.
Pleasant 7-5626

MICHIGAN, Detroit 21 
Radio Specialties Co.. Inc. 
12775 Lyndon St. 
BRoadway 2-4200

MINNESOTA, St. Paul I 
Gopher Electronics Co.
370 Minnesota St. 
CApitol 4-9666 
MISSOURI, Kansas City 
Burstein-Applebee Co. 
1012-1014 McGee St.

! BAItimore 1-1155
MISSOURI, St. louis 16 
Interstate Supply Co.
4445 Gustine St.
Flanders 1-7585

NEW HAMPSHIRE 
Manchester
DeMambro Radio Supply Co.. Inc. 
1308 Elm St.
NAtional 4-4006
NEW MEXICO, Albuquerque 
Electronic Parts Co., Inc.
222 Truman St., N.E. 
AMherst 8-5862
NEW YORK, Binghamton 
Federal Electronics. Inc.
P.O. Box 208 
Pioneer 8-8211
NEW YORK, Buttilo 3 
Radio Equipment Corp.
147 E Genesee St. 
MO 1415
NEW YORK, Long Island City 6 
H L. Dalis, Inc.
35-35 24th St.
EMpire 1 1100
NEW YORK, New York 7 
Harrison Radio Corp.
225 Greenwich SI. 
BArday 7-7777 
NEW YORK, New York 13 
Milo Electronics Corp.
530 Canal St.
BEekman 3-2980
N. CAROLINA, Winston Salem 
Dalton Hege, Inc.
938 Burke St. 
PArk 5-8711 
N CAROLINA, Winston-Salem 
Electronic Distributors 
823 S. Marshall 
PArk 4 0541
OHIO, Cincinnati 
Hughes-Peters, Inc. 
1128 Sycamore St. 
DUnbar 1-7625
OHIO, Cleveland 15
Radio I Electronic Parts Corp. 
3235 Prospect Ave.
UTeh 1-6060
OHIO, Dayton 2
The Stotts-Friedman Co. 
108 112 N Jefferson SI 
BAIdwin 4-1 111 
OKLAHOMA, Tulsa 
Radio, Inc.
1000 S. Main St. 
Gibson 7-9124 
PENNSYLVANIA, Philadelphia 
Radio Electric Service Co.
oi Pa., Inc. 
701 Arch St. 
WAInut 5 5840
RHODE ISLAND, Providence 
DeMambro Radio Supply Co., Inc.
90 Broadway 
JAckson 1-5600
TEXAS. Dallas 7
Contact Electronics, Inc. 
PO Box 10393 
2403 Farrington St. 
Riverside 7-9831
TEXAS, Houston 19 
Busacker Electronic 
Equipment Co.
PO Box 13204 
1216 W Clay 
JAckson 6-4661
UTAH, Salt Lake City 
Kimball Distributing Co 
350 Pierpont Ave.
EMpire 3-5813
WASHINGTON, Seettle 
C A G Electronic Co.
2221 3rd Ave.
MAin 4-4355
WASHINGTON, Tacoma 
C & G Electronic Co.
2502 Jefferson Ave. 
BRoadwey 2-3181
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“Small size is not enoughl”
That’s why performance always comes 
first in General Electric sealed relays.

But we haven’t forgotten the impor
tance of miniaturization either. In fact, 
General Electric designers have pio
neered in minaturized relays four times 
in the past ten years — Miniature 
(1951), Micro-miniature (1955), and 
4-pole and Unimite (1959). Each re
lay represents an advance in perform
ance, as well as a reduction in size.

Superior performance is no accident 
with General Electric sealed relays. It 
is the product of General Electric’s 
advanced technology, ever improving

SEALED RELAYS — UNMATCHED
CIRCLE 70 ON READER-SERVICE CARD

FOR RELIABILITY

Address

State

GENERAL^ ELECTRIC

“Nothing fits . . . components too bulky 
... have to save space . . . have to trim 
size . . . maybe eliminate tubes . . . 
maybe brackets, too . . . maybe smaller 
relays. Yes, relays ... if there’s a 
smaller one that’s fast enough, strong 
enough, tough enough. Better be careful 
though . . . can’t sacrifice performance 
.. . or reliability. Now, where are those 
sealed relay catalogs?”

We at General Electric appreciate 
this respect for relay performance. Re
lay tasks are normally too critical to 
risk compromising reliability no matter 
what the gain—small size not excepted.

manufacturing processes, relentless test
ing, and stringent quality control.

For relays that offer top performance 
and reliability in the smallest available 
packages, turn first to your G-E Sealed 
Relay Catalog. As always, more infor
mation is available from your nearby 
General Electric Sales Engineer. Gen
eral Electric Co., Specialty Control 
Dept., Waynesboro, Virginia.

Progress Is Our Most Important Product

GENERAL^ ELECTRIC

GENERAL ELECTRIC

General Electric Company 
Section A792-18 
Schenectady, New York

Please send me a free copy of the 
1959—60 Sealed Relay Catalog.

Name
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MINIATURE: Long-life type; 
rated 5 amps at 28 volts DC; 
in 2- or 4-pole double-throw 
and 6PNO forms. Ideal for 
ground jobs.

MICRO-MINIATURE: Crystal 
can type, all popular coils and 
mounting forms; 2 amps, 28 
v DC or 115 v AC. Grid
spaced terminals available.

UNIMITE: World’s smallest 1- 
amp sealed relay! Operates in 
1.5 millisecond, releases in 
3.5 milliseconds. Isolated 
contact chamber; all-welded 
construction.

r
J

Design 
engineer 
with a 
problem:

General Electric sealed 
relays for the ’60’s 

. Iiililhlli 4-POLE 
| MICRO

MINIATURE

New grid-space, 4-pole double-throw mi
cro-miniature relay features all-welded 
construction to eliminate flux contamin
ants. Knife-edge armature bearing and 
other design features provide structure 
capable of mechanical life in excess of 
10 million operations. Rated 2 amps at 
28 volts DC, or 115 volts AC resistive; 
requires only 100 milliwatts per pole. 
Other specifications are:
Operating sensitivity: 400 milliwatts at 
pickup voltages; continuous duty.
Vibration: 55 to 2000 cps at 30G’s with 
0.195” max. excursion 10 to 55 cps.
Shock: 50G’s for 11 ms operating.
Temperature range: 125 C to —65 C.
Operating time: 6 milliseconds max. in
cluding bounce.
Insulation resistance: 1000 megohms min. 
Dielectric strength: 1000 volts rms ex
cept 600 volts across contact gap.
Contact resistance: 0.050 ohms maximum 
(0.1 ohms max. after life).
Release time: 5 milliseconds maximum in
cluding bounce.
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î EW PRODUCTS
Í ixed Coaxial Attenuators

For broad band application
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These attenuators are bi-directional units con
structed in pi-type circuits and feature broad 
band application, low vswr and compact size. 
They cover a frequency range from de to 2,000 
me and are available with any value of attenua
tion from 1 to 40 db. Vswr is 1.15 max to 1,000 
me and 1.35 max to 2,000 me, power handling is 
1 w/cw and impedance is 50 ohms. They are 
furnished with either type N, C, BNC or TNC 
connectors.

Maury and Associates, Dept. ED, 10373 Mills 
Ave., Montclair, Calif.
Price ¿7 Availability: Price range is from $50 to 
$55; available in moderate quantities from stock 
to 3 weeks.
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Cooled-Cell PbS Detectors
Mounted in Dewar configurations

type; 
DC;

hrow 
1 for

These Dewar-mounted IR detectors are 
signed for operation at room temperature 
cooled to —196 C, with spectral response 
to 4.5 microns. The detector sensitive area
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be varied in size from 0.010 to 0.200 in., accord- 
ling to customer specifications. At standard condi
tions the electrical characteristics are: detectivity, 
less than 1.7 x 10 in. cm per w at —78 C; dark 
resistance, —0.5 to 5.0 meg per square; time 
konstant, 800 to 2,000 psec.

Infrared Industries, Inc., Dept. ED, P.O. Box 
H2. Waltham, Mass.
Availability: From stock; price available upon 
request.

ESC'S NEW SUBMINIATURE 
lumped constant DELAY L'NE*

wiring Duct Fittings
Corner and "T" junctions and couplings

| Molded one-piece corner junctions, “T” junc- 
ions and straight-through couplings are available 
or use with the firm’s plastic wiring duct. The 
ectii ns snap into place without special fitting 
derations. The fittings are available in 13 differ
ent s zes, plus four basic sizes to be field-cut to 
hate duct height.

Pa duit Corp., Dept. ED, 14461 Waverly Ave., 
Midi thian, Ill.

Model 16-92 is the latest example of creative versatility from ESC, America’s 
largest producer of custom-built and stock delay lines. The specifications: 1/10 
usee, delay, 1,600 ohm impedance, x *4" x V2" dimensions. Only ESC pro
duces so many different delay lines, for so many varied applications. From the 
largest to the smallest, ESC has the best, most economical answer to your 
particular delay line problem. Write today for complete technical data.

•shown actual size

I y / gj See You at the Wescon Shoiv — Booth if 906
/ / exceptional employment opportunities for engineers experienced

/ / / / in computer components.. .excellent profit-sharing plan.

/ *7 CU Lj electronics corp. 534 Bergen Boulevard, Palisades Park, New Jersey

Distributed constant delay lines • Lumped constant delay lines • Variable delay networks • Continuously variable delay lines • Step variable delay 
lines • Shift registers • Video transformers • Filters of all types • Pulse-forming networks • Miniature plug-in encapsulated circuit assemblies

D
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NEW PRODUCTS
Resistor Standards 370

- .•

REPORT * J
To measure ultra high resistance

LOW-PASS FILTER-AMPLIFIER
Advanced circuitry provides extended 
operating range.

CONTROL AMPLIFIER
Electronic unit, size of cigarette pace- 
age, amplifies small error signals.

ON OTHER BENDIX ^B
COMPONENT PACKAGES ■

■BBBBBBBBBBBBBBBBBBMBBBMBBBreBBi

Transistorized Decade Counter 371
Has single operating voltage

Three groups of resistor standards are offered 
to measure ultra high resistances. Reference re
sistors, measured and certified to within 1% are 
offered in six values between 100 and 10 million 
meg. The precision series are selected to within 
10% and the exact series to within 1% of listed 
values; both series are measured and certified 
within 0.2% and are available in five values be
tween 10 and 100,000 meg.

Mid-Eastern Electronics, Inc., Dept. ED, 32 
Commerce St., Springfield, N.J.
Price & Availability: From $34 to $198 ea; de
livery is: reference resistors, 30 days; precision 
series, 60 days; exact series, 90 days.

VERSATILITY PLUS-IN 
GROUND ANTENNA PEDESTALS

This Bendix Ground Antenna Ped
estal is unique in that it can be 
easily modified to a variety of 
radar antenna applications, some 
of which are shown above. In 
addition, the pedestal is air trans
portable-weighing only 700 lbs.;

accurate — better than 0.5 mils; 
available—already designed, tooled 
and available for your immediate 
prototype needs—the product of 
our extensive field and test experi
ence in building for highly accurate 
tracking of aircraft and missiles.

This is a compact, modular electronic 
control amplifier that boosts small 
error signals to power electro-mechani
cal components, providing a gain 
factor of 500. Hermetically sealed in 
nitrogen and hydrogen. Latest design 
techniques result in direct 115-volt, 
400-cps excitation with lower power 
consumption than on conventional 
bridge-type amplifiers. Meets a wide 
range of applications due to low power 
consumption, high gain, load capacity, 
and compactness. Ask for full details.

This 1-mc, transistorized, decade counter, 
Model 1302, with 10-number display, features a 
single operating voltage of -|-100 v, 50 ma. Input 
requirements are: —10 v. It plugs into a stand
ard, 10-pin printed circuit counter. Weight is 
4 oz; size 3-1/2 x 1 x 4-1/8 in.

Robotomics, Inc., Dept. ED, 4624 E. Garfield, 
Phoenix, Ariz.
Price ¿r Availability: In quantities of 100 and up, 
$74 ea; available in 3 to 5 weeks after order re
ceived in quantities of 1 to 24.

ADDITIONAL CHARACTERISTICS:

Optional control indicators for various servo drives.

/i to 2 horsepower motors standard. Other power and speeds optional.

For further information about this unit —and others in the Eclipse- 
Pioneer “family” of radar antenna devices—write:

Eclipse-Pioneer Division
Teterboro, N. J.

District Office«; Burbank and San Francisco, Calif.; Seattle, Wash.,- Dayton, Ohio; and Washington, D. C. 
Export Sales & Service: Bendix International, 205 E. 42nd St., New York 17, N. Y.

VISIT OUR EXHIBIT AT THE WESCON SHOW, BOOTH 1050-51
CIRCLE 73 ON READER-SERVICE CARD

DC Power Supply 528
Instantly switches from ac to battery

This de power supply, normally operating from 
115 v ac, will instantaneously switch to battery 
operation in event of a power failure. Output is 
short-circuit proof and adjustable from 130 to 
160 v de at 100 ma, with a stabilized heater out
put from 5.5 to 7 v, 3 amp de. Ripple is 1.5 mv 
and regulation 0.2%.

R S Electronics Corp., Dept. ED, P.O. Box 
11368, Station A, Palo Alto, Calif.

M^MMMHHIMMMHMMMBBBBMBBBHBHBKiRibx «a

The amplifier is a keyed, plug-in, 
modular card assembly incorporating 
latest in transistor and silicon diode 
circuitry. It amplifies low-level 400- 
cps modulated signals and produces a 
400-cps modulated output signal hav
ing a time lag of approximately 0.1, 
3.5, 10, or 15 seconds, depending on 
external connections. Where memory 
functions are not required, eliminates 
need for electro-mechanical assemblies 
by providing either synchronization 
or data smoothing in the amplifier
computer. Compact design and ex
tended operating characteristics make 
for flexibility of application. Write 
for details.

Manufacturers of 

GYROS • ROTATING COMPONENTS 
RADAR DEVICES • INSTRUMENTATION 

PACKAGED COMPONENTS

Eclipse-Pioneer Division

Teterboro, N. J.
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STEVENS manufacturing company, ine.
P. O. Box 1007, Mansfield, Ohio THERMOSTATS

are a must

When precise temperature control is mandatory

STEMCO TYPE MX THERMOSTATS

2 to 6 F differentials available

1 to 4 F differentials on special order

In missiles, avionics, astrionics, or any electronic 
application requiring the closest temperature con
trol, check into Stemco Type MX Thermostats 
first. They’re compact for minimum cubage . . . light 
in weight.. .withstand high G loads.. .are absolutely 
reliable under wide ambient temperature swings.

Basic design flexibility of Stemco Type MX 
Thermostats means they can be supplied from 
regular production runs in a wide variety of models. 
Semi-enclosed types with metal bases; hermetically 
sealed types in round enclosures or crystal cans. 
Wide selection of terminal arrangements, mounting 
provisions, brackets, etc., available. Units individ
ually packaged in polyethylene with inspectors’ 
readings of disc opening and closing temperatures.

Stemco Type MX 'Thermostats give you precision 
performance . . . small cubage . . . rugged reliability 
... at a realistic cost.

TYPE MX HERMETICALLY 
SEALED— Electrically indepen
dent bimetaldisc. Rated Bamperes, 
basis 250,000 operations

TYPE MX SEMI-ENCLOSED 
Electrically identical to 'Type 

MX Hermetically Sealed. Both 
Types available with one terminal 
grounded or both terminals in
sulated.
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Silicon Mesa 508
Transistor
General purpose, small signal uses

This general purpose, npn, sili
con mesa transistor is designed for 
small signal applications up to 200 
me. Designated type 2N752, it has a 
high gain at up to 200 me and at 
collector-emitter currents up to 10 
ma. It dissipates 300 mw in free air; 
a minimum collector-to-emitter 
voltage of 45 v and an emitter-to- 
base voltage of 8 v are guaranteed. 
Leakage current is 5 pa at 150 C, 
and collector-base capacitance is 
5 pf.

National Semiconductor Corp., 
Dept. ED, Danbury, Conn.
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Silver-Zinc Battery 552
For missile and space vehicle use

Model P80A silver-zinc battery is 
for use in missile and space vehicle 
auxiliary power units. Automatically 
activated by a solid-propellant gas 
mechanism, the unit provides 200 
amp at 28 v. Maximum current is 
400 amp and discharge time is 1.8 
min. The battery has 20 cells. Acti
vation signal is 4 amp at 28 v and 
activation time is 0.8 sec. The unit 
stands acceleration of 50 g, shock 
to 50 g, and vibration to 30 g. Am
bient temperature range is 60 to 
100 F.

Cook Batteries, Dept. ED, 3850 
Olive St., Denver 7, Colo. 
Availability: Made on order.

AC Power Supply 375
Provides 130 v

Used with model 250AR power 
amplifier, model 250-XI power sup
ply delivers 130 v ac over the fre
quency range of 30 cps to 10 kc. The 
supply is equipped with a voltmeter 
which indicates the output between 
80 to 150 v ±1%. The unit is suit- 
ablc for powering small instru- 
me its, up to 40 w; for meter cali
bri ion; and for matching 500- or 
601 ohm loads.

1 . H. Scott, Inc., Dept. ED, 111 
Pov dermill Road, Maynard, Mass.
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NEW PRODUCTS
Sequence Switch 371

Multi-position, multi-channel

This electronic sequence switch provides for 
three-position switching of nine signal channels. 
The unit is switched by a 28-v de input pulse of 
0.050 sec minimum duration. The unit is her
metically sealed and designed for a minimum 
life of 50,000 cycles at 10 cpm. It is capable of 
withstanding an inverse voltage of 31 v de with 
no damage.

Tempo Instrument Inc., Dept. ED, P.O. Box 
338, Hicksville, N.Y.
Price 6- Availability: Delivery is 21 to 35 days 
after order received; price is dependent on de
sign requirements.

Tunnel Diode

Make this erasure test and see for yourself why...

CRONAFLEX' HAS THE BEST DRAFTING SURFACE YOU CAN USE!
A good example of the consistent, balanced surface of 
Cronaflex is its superior erasability. Cronaflex not only 
erases easily and cleanly; it takes repeated erasing without 
ghosting or surface damage.

To prove it. make this simple test: draw a series of 6 lines 
horizontally on Cronaflex. Erase a vertical path through

Notice how cleanly and evenly Cronaflex (left) erases, without smudging or ghosting. 
Notice density and consistency of bottom line, drawn through 5 erasures! Compare same 
test made with good grade of pencil cloth (right). Bottom line drawn through erasure 
path is not uniform; erasures are uneven.

each line as you draw it, with a stroke long enough so that 
each succeeding line is drawn through another erasure. Now 
make the same test on the best grade of pencil cloth you 
have and compare the results. For more proof, reproduce 
each sample in a diazo machine and compare the prints.

Superior covering power, cleanness of erasures and con
sistent line density—despite repeated erasing—are just a 
few of the reasons why Cronaflex gives you the best drafting 
surface you can use. For others, contact your local Du Pont 
Technical Representative or call your local Du Pont Photo 
Products Sales Office listed below. E. I. du Pont de Nemours 
& Co. (Inc.), Photo Products Department, Wilmington 98, 
Delaware. In Canada: Du Pont of Canada Limited. Toronto.

CUPONI
Better Things for Better Living ... through Chemistry

Atlanta 18. Ga.. 1737 Ellsworth Dr. N W.; Waltham 54, Mass., 45 4th Ave. (Boston); 
Chicago 46, III., 4560 Touhy Ave., Edgebrook Sta.; Cleveland 16, Ohio, 20575 
Center Ridge Road; Dallas 7. Texas, 1628 Oak Lawn Ave.; Los Angeles 38, Calif., 
7051 Santa Monica Blvd., New York 11, N Y., 248 W. 18th St.; Wynnewood, Pa., 
308 E. Lancaster Ave. (Phila.) Export, Nemours Bldg., Wilmington 98, Del. In 
Canada Ou Pont of Canada Limited, Toronto.

Oscillates above 4,000 me

This tunnel diode can oscillate at frequencies 
above 4,000 me. In addition to a frequency range 
of 3 kmc, the diodes have a peak-to-valley ratio 
of 5 to 1, a peak current up to 4 ma, at approxi
mately 50 mv, and a minimum current at about 
350 mv. They are enclosed in a ceramic package 
designed for microwave stripline and cavity ap
plications. The packages inductance is 0.2 mph.

Sylvania Electric Products Inc., Semiconductor 
Div., Dept. ED, Woburn, Mass.
Availability: Sample quantities available.

Switching Transistor
Collector current rating is 500 ma

Type 2N1384 germanium, drift-field transistor 
has a collector current rating of 500 ma and a 
dissipation rating of 240 mw max at 25 C. Maxi
mum de transfer ratio is 20 when Ic is —200 ma. 
Maximum stored-base charge for Ic at —10 ma 
and Ib at — 1 ma is 800 micromicrocoulombs. The 
unit is suitable for use in saturated memory-core 
drivers, pulse amplifiers, inverters, flip-flops, and 
logic gate circuits.

Radio Corp, of America, Semiconductor & Ma
terials Div., Dept. ED, Somerville, N.J.
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WITH Tl 2N730 and 2N731 SILICON MESA TRANSISTORSJ. Box

ACTUAL SIZE

shelf availability always

at factoryelectrical characteristics at 25 C ambient (unless otherwise noted) 2N731
unitTEST CONDITIONS

Collector BaseVolüfi;

Collector-Emitter Voltag<-

Emitter-Base Voltage

0 5wTotal Device DissipationbvEBO

Total Device Dissipation at Case Temperature ?5 C

Storage Temperature Range

VCB-I0*

& Ma-
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Emitter Base BreiKdown Voltage 

DC Forward Current Transfer Ratio 

Base-Emitter Vol'age 

Collector-Emitter Saturation Voltage 

AC Common Emitter Forward
Current Transfer Ratio 

Common-Base Output Capacitance

fully stocked »helves 
prices.PARAMETER

Collector Reverse Current

Collector Reverse Current at 150°C 

Collector-Base Breakdown Voltage 

Collector-Emitter Breakdown Voltage

lise conditions; Length - 100Ms, duty cycle < 2%

A corporate division of 
Texas Instruments Incorporated

Design now with use-proved, 
guaranteed Tl units and know that 
ESCO can deliver immediately from

For complete .spécifications on any 
TI semiconductor or component, 
write ESCO today.
*TI silicon and germanium transistors, 
silicon diodes and rectifiers, precision 
carbon film resistors, sensistor (F) silicon 
resistors, tan-TI-cap® tantalum 
capacitors. ”

Engineering Supply Company —a 
corporate division of Texas Instru
ments Incorporated— offers you 
dependable delivery direct from Dallas 
on all TI semiconductors and compo
nents* through carefully controlled 
inventories that assure focal off-the-

CALL YOUR Tl SALES OFFICE OR LOCAL AUTHORIZED Tl DISTRIBUTOR 
FOR PRICE, DELIVERY AND COMPLETE TECHNICAL DATA.

the waveforms illustrated • Size and weight — Save both 
size and weight with the subminiature TO-18 packaging of 
the TI 2N730 and 2N731 ‘mesas’ • Dissipât ion — Get a full 
500 mw (TA = 25°C) or 1.5 tv (Tc = 25°C) with beta spreads 
of 20-60 (2N730) and 40-120 (2N731) • Reliability — 
TI Quality Assurance guarantees you performance to 
specifications • Applications — Use the TI 2N730 and 2N731 
guaranteed performance in your digital computer clock pulse 
generators and similar high-load, high-speed, high-reliability 
circuits. Check these specifications:

NOW!
ALL TEXAS INSTRUMENTS 

SEMICONDUCTORS ARE 
IMMEDIATELY AVAILABLE 

OFF-THE-SHELF 
FROM

10 Megacycles
VERT.—5v /cm 
HORIZ.—20 mMsec /cm
Ta-25°C

5 Megacycles
VERT.—5v /cm 
HORIZ.—50 m^sec/cm
TA—25°C

Instruments 
INCORPORATED
SEMICONDUCTOR-COMPONENTS DIVISION 
13500 N. CENTRAL EXPRESSWAY
POST OFFICE BOX 312 • DALLAS. TEXAS

1 Megacycle
VERT.—5v /cm 
HORIZ -.2 Msec /cm
Ta- 25°C

2N710 
in mai

See how’ these performance - proved character
istics apply to your high-current, high-speed 
switching circuits...
High-current loads — Switch 100 ma at 10-mc 
rates using TI 2N730 and 2N731 transistors 
(see applications circuit) • Fast switching — 
Note 20 millimicrosecond rise and fall times on

Texas Instruments incorporât«»
DALLAS I SOOO DCNTON DRIVC, FL 7-8121 

FORT WORTH I CD 1-SSS1
TULSA: 1124 CAST FOURTH ST., O! 3-8121
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NEW PRODUCTS

FREE PORTFOLIO

.h-iype direct-writing oscillograph»

±0.4% from 290 to 520 Distortion

ers

CASE

Nominal. Non-resonant armature construction permits wide drive frequency span.

poni

length and 7/8

CB24

State
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RECORDING 
CHARTS

Name__

Firm____

Address

AIRPAX 
ELECTRONICS

EVERY USER OF 
OSCILLOGRAPH!

Should have this

^CONTACT
'meouiATM

MOCKEL 30

WESCON BOOTHS 711-712

GENERAL CHARACTERISTICS... MODEL 30

available as spst or spdt units and are rated at 
28 v de, 110 v ac and 5 amp resistive load.

Newark Controls Co., Dept. ED, Bloom
field, N.J.

Please send me your new port folio of infor
mation and samples of GC direct writing 
charts. No charge or obligation, of course.

SMALLEST 
CHOPPER 
mthsWORLDI

diameter. They are

This portfolio, yours for the asking, 
tells eight ways you’ll benefit by 
standardizing on GC direct-writing 
charts. It holds a sheaf of samples 
to give you the “feel” of the ultra
smooth, specially milled paper on 
which GC Charts are printed. On 
the back is a handy guide for order
ing the GC direct-writing charts 
that will meet your needs.

GC direct-writing charts are made 
from special chart paper that is 
smooth, tough, and dimensionally 
stable. And they are made by spe
cialists who use the most modern 
techniques and refinements in chart 
printing. That’s why you can count 
on GC for accuracy, for uniformity, 
and for perfectly even edges.

For unique convenience, you can 
place a single order for a whole 
year’s supply of GC direct-writing 
charts specifying periodic ship
ments to meet your needs. Right 
now, get the complete story. Write:

TECHNICAL SALES CORPORATION

A Subsidiary of:
GRAPHIC CONTROLS CORPORATION 

r-------- —- Use This Coupon —q 
[ TECHNICAL SALES CORPORATION 
I 189 VAN RENSSELAER ST.

BUFFALO 10, NEW YORK

This new low noise chopper has 
"full size” reliability and perform
ance. The principle, assembly and 
materials are unique. Life tests 
have proven the engineering con
cepts leading to its development. 
Uses jewel bearings. Hermetically 
sealed. Noise is exceedingly low, 
in fact it is almost non-existent.

Time Delay Relays
Have precise time delay-on-drop-out

AC Power Supply 677
Output is 100 va per phase

Model T246 ac power supply has a power out
put of 100 va per phase. Range and frequency 
accuracy is ±0.075% from 375 to 423 cps and

CIRCLE 80 ON READER-SERVICE CARD 
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I hese electronic time delay relays provide a 
precise time delay-on-drop-out that may be fac
tory-set between 0.02 and 300 sec. They have 
accuracy ratings of ±10%, ±5% or ±3% of nomi
nal time delay. These ratings are guaranteed 
under operating and environmental conditions 
including: input voltage variations from 18 to 31 
v de; temperatures from —55 to -|-125 C; vibra
tion and acceleration to 20 g; shock to 50 g, 11 
msec.

Tempo Instrument Inc., Dept. ED, P.O. Box 
338, Hicksville, N.Y.
Price & Availability: 21 to 35 days after order 
received; price dependent on design require
ments

than 1%. The unit can be used as a power source 
for bench testing alternator control panels, servo
motors, gyros, and ac measuring equipment.

Avtron Manufacturing, Inc., Dept. ED, 10409 
Meech Ave., Cleveland 5, Ohio.

Gas Density Switch 707
Operates in temperatures to 400 F

Model RM-76 gas density* switch can operate 
in temperatures up to 400 F. Among its applica
tions are: aircraft and missile equipment, power 
transformers and packaged electronic equipment. 
It has actuating pressure ranges of 0.0026 to 0.006 
lb mols per cu ft. Operating between —45 and 
400 F, it has an accuracy of ±0.5 psi from —85 
to -H185 and ±1.5 psi from 185 to 400 F. Weigh
ing less than 1.8 oz, the switch measures 1-27/32

* Drive: 6.3 volts, 60 CPS 

Dwell: Average, 175® 

Contact Rating: 2 ma, 10 v.

Phase: 25® ± 10®

Balance: Within 15® 

Contact Action: SPDT BBM
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Time Delay Relays 504
Delays up to 15 sec

Series TLC time delay relays 
have a magnetic and electronic cir
cuit working in conjunction to pro
vide delays up to 15 sec and greater. 
Operate and full re-cycle time is 
accomplished in less than 25 msec. 
Contact arrangements are spdt and 
double break at 10 amp; also spdt, 
dpdt, and tpdt at 5 amp. Accuracy 
is ±10% under all environmental 
conditions, ±5% on special order. 
The coil operates on either 26.5 v 
de and 115 v ac, 50 to 400 cps. The 
unit operates at up to 50 g of shock 
and 10 g of vibration up to 1,000 
cycles. It weighs 8.25 oz.

E. V. Naybor Laboratories, Inc., 
Dept. ED, Port Washington, N. Y. 
Price & Availability: Prices be
tween $56 and $64 each in quanti
ties of 1 to 9; delivery is 30 to 60 
days after order received.

Blower
For installation under cabinet

The Pontoon base blower, de
signed for installation under a 
standard modular electronic cabinet, 
will support a 2,000-lb load. Two 
basic units are offered, one with 
a 500-cfm output and one with a 
250-cfm output. Centrifugal blow
ers are used.

McLean Engineering Labora
tories, Dept. ED, P. O. Box 228, 
Princeton, N.J.

Reference
Transformer
Operates to temperatures of 200 F

Designed to be incorporated into 
a circuit using linear-variable dif
ferential transformers, model MRT-1 
micrometer reference transformer 
can be used as a zero-adjust or zero- 
suppression device, and for control 
poirt setting, or for null-balancing. 
Capable of operating at tempera
tuns to 200 F, the unit has a reso
lution of 0.00025 in.

S haevitz Engineering, Dept. 
EI » Route 130 at Schaevitz Blvd., 
Pen isauken, N.J.

CIRCLE 81 ON READER-SERVICE CARD ►

truly 
VERTICAL 

slide 
attenuator

6" high 
2" deep* 
W wide

Daven’s Series 825 and 835 are the first truly 

vertical slide attenuators — with finger-fitting knob 

that moves in a straight line with feather-light pres

sure. The measurements: just 6" vertical. 2" deep,* 

wide! The wiper arm rides on solid silver alloy 

contacts, not on the resistance element, providing 

noise-free operation and extremely long life.

Used in TV master controls, recording studios, 

motion picture sound consoles, turntable volume 

controls, speech input consoles, high fidelity units,

For further information, write:

DAVEN"
A Subsidiary of

LIVINGSTON. NSW JERSEY

General Mills, Inc.

and many other applications, Daven vertical slide 

attenuators offer the following features:

• Available as balanced and unbalanced ladders, 

T-networks, single and dual potentiometers

• In 20 and 30 db steps

• With or without “Cue!’ position

• Complete protection against dirt and foreign 

objects

• Connector-type terminals on rear

• Available singly or with 2, 3, 4 or more units side 

by side

•Exclusive of connector

TODAY, MORE THAN EVER, THE DAVEH © STANDS FOR DEPENDABILITY



NEW PRODUCTS
Miniature Accelerometer 37 i

Sensitivity is 30 peak mv per peak g

The Model 502 accelerometer is a stainless 
steel, 1/2-in. hexagon, 0.45 in. high, it weighs 
9 g and has sensitivity of 30 peak mv per peak g. 
Frequency response is 2 cps to 6 kc with the 
resonant frequency at 100 kc maximum accelera
tion is 10,000 g; temperature rating is —65 to 
-f-500 F for high temperature units.

Columbia Research Laboratories, Dept. ED, 
MacDade Blvd, and Bullens Lane, Woodlyne, 
Pa.
Price & Availability: One to five quantities is 
$155 ea; six to ten, $139.50; 11 to 50, $131. De
livery is two weeks after order is received.

Radiation Sources 578

Thanks For Your Help

One of the questions most often raised by advertisers concerns the 
conversion of inquiry to sale. Over a period of years, Electronic Design 
has contacted inquirers to find out (1) if the inquiry was prompted 
by a specific use in mind, (2) needed for future reference, or (3), needed 
for work m progress. The questionnaire also asked the inquirer if he 
had specified the product or intended to in the near future.

The results of these polls have been most helpful to potential 
advertisers, offering proof of the important communication function 
provided by this magazine.

Those subscribers who have cooperated in filling out their inquiry 
questionnaire deserve our thanks. By helping us to prepare more accu
rate information about the market we serve, Electronic Design be
comes an even more basic media choice in this industry.

Simulates radiation from distant targets

I
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A HAYDEN PUBLICATION
830 THIRD AVENUE, NEW YORK 22, N.Y. PLaza 1-5530

Models 11-1100 and 11-1101 collimated-infrared 
radiation sources provide 4-in. diameter beams to 
simulate radiation from distant targets. The one 
unit is for laboratory use and the other is for air
borne applications. They comprise precision tem
perature controllers and black body simulators. 
The simulator is nitrogen-pressurized and is sealed 
to prevent entrance of moisture and dust and to 
permit operation at high altitudes.

Barnes Engineering Co., Dept. ED, 30 Com
merce Rd., Stamford, Conn.

Silicon Computer Diodes 568
PIV rated at 40 v

Types MA-4231, MA-4238, and MA-4230 have 
a rated piv of 40 v at 25 C and 0.1 pa and at 100 
C and 10 pa. Maximum capacitance at —6 v is 
0.8, 2, and 2 pf for the respective diodes. Forward

ELECTRONIC DESIGN • August 17, 1960
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Power Converter 377

SINGLE TURRET

578

580

I Com-

568

HILLSIDE 5, NEW JERSEY Offices in Los Angeles and Dallas
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DIALLYL PHTHALATE AND MELAMINE BODY 
MATERIALS TO MEET MILITARY STANDARDS
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93 6 Byron Street, Schiller Pork, Illinois 
¡Chicago Suburbi
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WHITSO voltage drop at 25 C and 10 ma is, respectively, 
1.5 v, 1 v (at 20 ma), and 1 v. The recovery time 
to 1 ma when switched from 10 ma to —5 v 
through a 100-ohm loop impedance, is 0.004 psec 
max at 25 C.

Microwave Associates, Inc., Dept. ED, Burling
ton, Mass.
Availability: Available in production quantities.
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STANDOFFS

POSTFORK

DOUBLE TURRET SUB-MINIATURE

Get the exact standoff or feed through 
terminal you want from a full range 
of types, sizes, body materials and 
plating combinations. Specials can be 
supplied to specification. The Whitso 
line is complete to the fullest extent 
of every industrial, military and com
mercial requirement.

Standoff terminals include fork, single 
and double turret, post, standard, 
miniature and sub-miniature body 
types—male, female or rivet mountings 
-molded or metal base. Feed through 
terminals are furnished standard or 
to specification.

Plating Combinations: Many terminal 
and mounting combinations furnished 
as standard.

Specials: Body materials and plating 
combinations, also dimensions, can be 
supplied to specifications.

PROMPT DELIVERY IN ECONOMICAL 
QUANTITY RUNS
Get facta on the most com
plete, most dependable 
source for terminals 
ond custom molded 
Pods. Request 
Catalan

1®

Supplies 28 v de at 2 amp

The Model 3078 static, power converter supplies 
28 v de ±5% at 0.6 to 2 amp from a 115 v 60 cps 
input. The device employs silicon diodes and is 
regulated by a magnetic amplifier. It is hermetic
ally sealed, measures 4-3/4 x 5 x 8 in., and weighs 
14 lb. The unit is designed for continuous opera
tion in ground checkout systems and field instal
lations.

Varo Manufacturing Co., Inc., Dept. ED, 2201 
Walnut St., Garland, Tex.

DC Power Supplies
Outputs are 6.3 to 36 v

Ranging in output from 6.3 to 36 v, the QD 
series de power supplies are completely contained 
in military-type cans. They have a maximum out
put rating of 30 w with a voltage regulation of 
±0.05% against line and load variations. They 
are insensitive to input frequency variations and 
operate on 50, 60, or 400 cps. Ripple is less than 
1 mv rms.

Raytheon Co., Sorensen & Co., Dept. ED, Rich
ards Ave., S. Norwalk, Conn.

Airborne special control system 
holds engine oil temperature to ±3° F

The Grumman W2F-I airborne- 
early-warning aircraft, because it 
is operational over a wide range 
of environments and altitudes, 
imposes a severe problem in con
trol of engine lube oil temperature. 
For efficient engine operation, oil 
temperature must be maintained 
within ±3°F at the air/oil heat 
exchanger. This, in spite of the 
considerable (10-100 sec.) time 
lag in the exchanger and in spite 
of the non-linear characteristics of 
the heat exchanger with ram air 
valve position.

To solve these problems, Airborne 
developed an electromechanical 
system utilizing two thermistor 
probes. An “anticipator” probe at 
the exchanger inlet senses tem
perature variations in oil coming

from the engine, initiating a com
mand to the actuator to correct 
the ram air valve setting. A 
“sensor” probe at the exchanger 
outlet monitors steady state tem
perature, comparing it with a spe
cific temperature reference in the 
control box. Deviations from 
predetermined limits result in fur
ther correction by the actuator.
If you have electromechanical sys
tems requirements — for aircraft, 
missiles or ground support equip
ment — we will be happy to make 
a proposal. Often we can meet 
requirements with an Airborne 
standard or modular system. If 
not, we are fully qualified to 
develop custom designs, as in this 
instance. New Catalog GC-60 
gives further information. Contact 
any of our offices.

Engineered Equipment for Aircraft and Industry
AIRBORNE ACCESSORIES CORPORATION
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Power Supply 630
Provides 0 to 18 v at 0 to 1.5 amp

revolutionizes 
soldering!

SIMULATE INPUTS
MEASURE OUTPUT ANOLES

Solder Solder

RECORD DRIFT OF

SERVO SYSTEMS

OFF-THE-SHELF-DELIVERY

SYSTEM ERROR BRIDGE 
TESTS

Model 855 transistorized power supply has a 
continuously variable output of 0 to 18 v at 0 to 
1.5 amp. Regulation for load or line is less than 
5 mv and ripple is less than 500 pv. Internal im
pedance is low over a wide frequency band. The 
unit can be operated in series or parallel. Remote 
programing is possible. Line input is 105 to 125 v 
ac at 50 or 440 cps.

Harrison Laboratories, Inc., Dept. ED, 45 In
dustrial Road, Berkeley Heights, N.J.
Price: $175, including case.

No other solder provides the performance advantages 

of ALPHA Cen-Tri-Core Energized Rosin-filled Solder 

because no other solder is made this way.
ALPHA Cen-Tri-Core’s center wire is rosin coated then in
spected visually before an extruded outer sleeve is added. Result? 
Every inch of its "core within a core” construction is filled with 
fast-acting, non-conductive flux. Meets federal specifications
QQS-571C. Write for details.

VPAen dependability counts!

In Los Angeles, Calif.: 
2343 Saybrook Ave.

In Chicago, 111.:

alpha. ie metals
ALPHALOY Corp., 2250 S. Lumber St. 

Other ALPHA products:

58C Water St., 
Jersey City 4, N. J.

• Inertial Platforms
• Servos
• Vertical Gyros
• Navigational Computers

Master Transmitters 
Autopilots
Aircraft Indicators 
Antenna Pedestals

Frequency Standard 632
Accuracy is ±0.1 % at 25 C

Fluxes • Solder Preforms • High Purity Metals
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Write today for detailed technical bulletin.

DIAL ASSEMBLY
FOR SERVO
MOUNTED
DEVICES

EXPANDED 
TEFLON TUBING
THAT SHRINKS TO 
FORM A TIGHT FIT! «
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C 
240 
Ava

Continuous 0° through 360° 
with 0.1° resolution!

CHF ORDER TODAY- 
IN YOUR PLANT 

UU TOMORROW
Mounts on any panel. Just 
plug-in your synchro or pot 
and the Dial Assembly is 
ready for use.

Write today for detailed technical bulletin.

MANUFACTURER OF PRECISE 
TEST EQUIPMENT FOR SERVO 

SYSTEMS.

INSTRUMENT CORPORATION

520 Victor Street * Saddle Brook, New Jersey 
Hubbard 7-3508 • TWX: HKK 952-U

Model JF400 frequency standard is a tuning
fork oscillator consisting of an electronically 
driven tuning fork and output filter. Standard 
units are supplied for 400 cps; other frequencies 
can be furnished. Accuracy is ±0.1% at 25 C. The 
instrument is complete with a power supply for 
operation from J15 v at 60 cps.

Industrial Test Equipment Co., Dept. ED, 55 
E. 11th St., New York 3, N.Y.
Price: $89 ea.

Analog-to-Digital Converter 675
Has three-decimal digit output

Model 301 analog-to-digital converter converts 
any input of —0.999 v full scale to three decimal 
digits with an over-all accuracy of ±1 digit or 
± 1 mv. Conversion time is 1 msec for any input.

IT IS USED:
To encase irregular shapes
To protect electrical components
To obtain tight fits over rollers and machined parts 
To join chemical tubes and metal fittings, etc.
PF Teflon-TFE tubing, which has been expanded mechan
ically, will recover the original dimensions promptly and 
clamp tightly to the inserted object when heat is applied. 
This new PF tubing:
• retains the outstanding electrical, mechanical and 
chemical properties of Teflon
• is available in all popular sizes, in both thin and 
standard walls, in 11 basic colors, printed and cut to 
the lengths you require
• can be made cementable

L This new Teflon tubing will fit your critical 
F requirements. Get complete details today. 
I Write, wire or call.

PENNSYLVANIA FLUOROCARBON CO., INC.
1115 N. 38TH STREET, PHILADELPHIA 4, PA.
PHONE: EVergreen 6-0603 TWX: PH 252

*Du Pont Reg. T.M.
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Of modular construction, the instrument consists 
c a rack-mounting card file which contains plug
in printed circuit computer elements, including 
t! j power supply and reference voltages.

Ransom Research, Dept. ED, 323 W. Seventh 
Sr. San Pedro, Calif.

FABRICATING
Slide-Lock and Chassis Slides 628

For electronic assemblies

stages 
Solder

in- 
ilt? 
ith
on»

INC.

N. J.

The positive slide lock, capable of standing 
shock and vibration, does not unlock unless man
ually released by means of a rod-release button 
which is an internal part of the lock. The chassis 
slides are made of high-tensile, heat-treated, ano
dized aluminum with ball spacers, ball bearings, 
and stop pins of stainless steel. Weight capacities 
range from 50 to 500 lb per pair; lengths are 10 to 
68 in. Both the lock and the slides meet Mil specs 
for shock and vibration.

Grand Sliding Mechanisms, Inc., Dept. ED, 
2401 W. Ohio St., Chicago 12, Ill.
Availability: Delivery is in three to five weeks.

i

Buy the part* not the problems. From large and unusual shapes to parts so small you inspect with a jeweler’s glass... CDF's special fabricating 
facilities can do your job faster, more economically. Every part shown above is fabricated by CDF, except the etching of the printed circuits.

X-Band Magnetron 514
Frequency range is 8,600 to 9,500 me

arts

:han- 
ond 

>lied.

and 
:ut to

ifical 
iday.

INC.

CONTINENTAL DIAMOND FIBRE
A SUBSIDIARY OF THE SaM- COMPANY • NEWARK 107, DEL.

In Canada, 46 Hollinger Road, Toronto 16, Ont.

Postforming back-up disc for a sander. 
Made from a Dilecto laminated plastic to 
get maximum toughness and resiliency.

Machining low-cost tracks for sliding glass 
doors. Made by CDF from Diamond vulcan
ized fibre. It’s tough, yet light in weight.

CIRCLE 87 ON READER-SERVICE CARD

Type L-3305 X-band magnetron can be hy
draulically tuned at rates to 100,000 me over the 
frequency range of 8,600 to 9,500 me. Pulse sta- 
bilit* at peak power output of better than 65 kw 
is m tintained. The unit stands severe shock and 
vibrt tion.

Li ton Industries, Electron Tube Div., Dept. 
ED, )60 Industrial Road, San Carlos, Calif.

There’s an excellent chance you can save on set-up 
and production time, and reduce unit costs by 
asking CDF to give you an estimate on final fabri
cation of laminated plastics, vulcanized fibre and 
electrical insulating materials.
Our machines, all 2,000 of them, are set up for just 
one purpose—the forming, machining and molding

of the many types of materials that we produce. 
Most important of all, you can combine economy 
with the exact properties you’re looking for. CDF 
offers you a choice of materials from the industry’s 
widest selection of laminated plastics, vulcanized 
fibre and electrical insulating materials. Check your 
Sweets PD file or write for General Folder 60.

7, 1960
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NEW PRODUCTSMH 6’3

Honeywell
.<365 h

CONSIDER THE COMPUTER

520

96

BROS

We are ready and willing 
to undertake tho manufac
ture of any Variable Con- 
dencer within the compact 
of our plant.

Wo alto undertake a wide 
variety of timilar engineer
ing work, including Radio 
Drive Attembliet, prett and 
turned work, etc.

advancement 
in instrument 

design

PRECISION BUILT 
VARIABLE CONDENSERS AND DRIVES 

MANUFACTURERS of a COMPLETE LINE of COMPONENTS

Ku-Band Amplifier
Range is 12 to 18 kmc

oa

MOI

is 1300 v.

ELECTRONIC DESIGN

INDUCTION 
SOLDERING 
UNIT

** Model PM I

FOR SMALL PARTS AND ASSEMBLIES

Simplifies, improves and speeds up component 
production. Provides local heat to otherwise 
inaccessible spots. Safe and simple. Max. 
power input 775 watts, 100 watts standby; 
I 15 volts, 60 cycles. 15%" x 21 Vi" x 15". 
150 lbs. Bulletin on request. Marion Instru
ment Division, Minneapolis-Honeywell Regula
tor Co., Manchester, N.H., U.S.A. In Canada, 
Honeywell Controls Limited, Toronto 17, 
Ontario.

Visit Booth 2722 at WESCON 
CIRCLE 88 ON READER-SERVICE CARD

England’s Finest 
^^^^Components.

Capacities available up to 365 p.F. 
Air gap .0085"
Cadmium tleel plated frame.
Aluminum Vanet.
Ceramic inculation.
Front area 1-3/8 x 1-11/16" in
cluding tweep of vanet.
Adjustable rear bearing and fitted 
dutt cover.
Length excluding tpindle, 2 gang 
1-11/16".

WRITE FOR COMPLETE CATALOG 
AND PRICES.

F “t TO^
Memory-Core Stacks

Range is 256 to 16,384 words

PF

TYPE O 
GANG CONDENSER 
Cat. No. 5250

SUBSTANTIAL INVENTORY IS MAINTAINED IN OUR N.Y.C. WAREHOUSE.

SOLE U.S. AGENT

M. SWEDGAL
258 BROADWAY, NEW YORK 7, N.Y. 
WOrth 2-5485

This line of 50-mil OD memory-core stacks is 
for use in coincident-current, transistorized com
puters. They are offered in any wiring configura
tion with switching times as low as 0.3 psec and 
drive currents as low as 360 ma. Word range is 
256 to 16,384 words.

Ferroxcube Corp., of America, Dept. ED, 
Saugerties, N.Y.
Price & Availability: $100 ea and up; 30-day de
livery.

CIRCLE 89 ON READER-SERVICE CARD

ÛÛL

. . . the digital computer. The August 31st issue of ELECTRONIC DESIGN
will show the wide scope of actual applications of computers in design work.
You'll learn how many fellow designers have used the computer to solve
problems . . . you II learn how it may solve yours.

Consider the computer. See the next issue of ELECTRONIC DESIGN.

The HA-46 Ku-band amplifier has a frequency
range of 12 to 18 kmc. Using four anodes, it has a
saturation power of 1 mw and a small-signal gain
of 25 db. Noise figure for broad-band operation is
12 db. Length is 15-3/4 in., and capsule diameter
is 1-1/16 in. The unit weighs 1-3/4 lb. Ku-band
waveguides with UG-419/U flanges serve as input
and output connectors. It is focused with a 100O
gauss solenoid. Maximum helix-collector voltage

Huggins Laboratories, Dept. ED. 999 E. Arques
Ave., Sunnyvale, Calif.

Self-Locking Fasteners
Retains wires to terminal boards

These self-locking fasteners retain wire leads
to terminal blocks despite shock and vibration
conditions that would loosen regular threaded
connections. MIL specs are met.

Nylok Com., Dept. ED, 133 Penn St., El Sc-
gundo, Calif.

CIRCLE 90 ON READER-SERVICE CARD >
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150 WEST CYPRESS AVENUE
BURBANK, CALIFORNIA
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ADJUSTABLE

FOR

hermetically sealed

GENERAL SPECIFICATIONS
Available from 01 mfd. to 10 mfd.

SEE US AT WESCON
BOOTH 862

POLYCON

first
choice

critical

Multimeter
All-electronic, solid state

S
-W

applications

PRECISION POLYSTYRENE

CAPACITORS

.01% accuracy

SOUTHERN ELECTRONICS hermetically
sealed precision adjustable capacitors
are finding many applications in analog
computers, network tuning circuits,
differential analyzers and similar electronic
circuitry that requires the utmost in
accuracy and reliability.
SEC has pioneered in the design and
manufacture of hermetically sealed
adjustable capacitors, and this experience
has resulted in a .01% accuracy standard,
and a degree of m-circuit-reliability
not previously available at any price.
SEC adjustable capacitors incorporate
features proven to be years ahead of any
comparable product now available.

Accuracy: .01%
Long Term Stability: 0.03%
Temperature Coefficient: -100 PPM per 6C
Temperature Range: -40°F to +140 F
Write today for complete specifications
and general catalog.

SOUTHERN
electronics!

LEC TRONIC DESIGN • August

Model 843 all-electronic, solid-state multimeter
measures de volts, de ratios, ac volts, and resist-
ance. Ranges are: ±0.00001 to 0.09999, 0.9999,
9.999, 99.99, and 999.9 v de; de ratios from
±0.0001 to 0.9999, 9.999, and 99.99 v; 0.0001 to
0.9999, 9.999, 99.99, and 999.9 v ac; and 0.1 to
999.9 ohms, 9.999, 99.99, 999.9 K. Reading time
for de voltage measurements, for example, is 50
msec. A Zener diode bridge provides temperature
stability and drift characteristics of better than
0.005%. The instrument has Nixie readout and a
life of 10,000 hr.

Electro Instruments, Inc., Dept. ED, 3540 Aero
Court, San Diego 11, Calif.
Price & Availability: Price is $5350 ea; Units will
be furnished from stock by July 1,1960.

Signal Generator
Range is 50 kc to 900 me

Model SP-120 signal generator is capable of
producing up to fixed-frequency cw signals in
the range of 50 kc to 900 me. The unit uses a
separate crystal-controlled oscillator-amplifier for
each frequency generated. A switch on the master
control chassis permits the operator to instantly
select the chassis involved. An automatic-gain-
control circuit holds the output to a precise level.
The rf output is over 2 v rms into 50 ohms and
rf leakage is below 1 uv.

Telonic Industries, Inc., Dept. ED, Beech
Grove, Ind.
Pnce & Availability: $2000 to $2500 ea plus $75
to $600 for plug-in oscillator units. Delivery is in
60 to 75 days.

17, 1960
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Please send me a FREE Sperry 
Speci-File:

Wi

Th< 
insula 
-110
able I' 
ironic 
empi i

Dept
-bica

YOU CAN SPECIFY savings in weight, improve
ments in performance, increases in reliability for 
your electronic systems from this box. This is 
Sperry’s Speci-File—a complete electronic and phys
ical biography of the traveling wave and klystron 
tubes offered by Sperry Gainesville. To speed your 
specifying, to make it more accurate, and to secure 
the benefits of outstanding microwave tube perform
ance for your systems, order your free Sperry Speci- 
File today. Just fill in and mail the attached coupon.

Section D-1O1
Sperry Electronic Tube Division 
Gainesville, Florida

NEW PRODUCTS 
Klystron Power 
Amplifier

Range is 7.125 to 8.5 kmc

NAME

TITLE

ELECTRONIC 
TUBE 

DIVISION

Gainesville, Florida A Division of Sperry Rand Corporation

COMPANY.

ADDRESS

CITY

STATE
Model 210A 2-kw, rf klystron

t 
a 
o 
a 
ai 
sx 
la 
If

power amplifier is for use from 7.125 I 
to 8.5 kmc in such applications as I 
high-power, point-to-point commu- 1 ?r 
nications; tropospheric scatter; and I ;
other microwave applications. Four ■ 
klystron tubes are used in the unit. 
It has a gain of better than 40 db 
when operated with a broadband 
amplifier. All circuitry is housed in 
one cabinet measuring 84 x 44.5 x 
27 in. The heat exchanger is sepa
rate.

Sierra Electronic Corp., Dept. ED. 
3885 Bohannon Drive, Menlo Park. 
Calif.
Availability: Units are made on 
order.

Silicon Mesa 
Transistors

For hf and vhf applications

Types 2N1491, 2N1492, and 
2N1493 medium-power, silicon mesa 
npn transistors have the following 
respective alpha-cutoff frequencies 
at an Ic of 15 ma: 250, 275, and 300 
me. The collector-to-base ratings are
30, 60, and 100 v. For all three units
the dissipation rating in free air at
25 C is 0.5 w and with a heat sink,
3 w. Temperature range is —65 to
4-175 C. They are designed for
oscillator, driver, and large-signal,
power amplifier service and provide 
a minimum useful power output ol 
0.5 w at 70 me. Types 2N1492 and
2N1493 deliver 10 mw at 250 me
with a typical gain of 6.5 db.

Radio Corp, of America, Semicoii'
ductor & Materials Div., Dept. ED
Somerville, N.J.
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OTTAWA • BALTIMORE • CHICAGO (Oak Park)

COMPUTER DIODES—1N643 . 
DIODES—1N457 * 1N458.1N459

•1N904 • 1N914. GENERAL PURPOSE 
1N663. LOW LEAKAGE SILICON

Silicon Micro-Diodes (1/50 the size of conventional diodes) 
the same price as their larger counterparts. They include the

are now available at 
electrical equivalents

)ept. ED. 
nlo Park.

of several widely used types:

HIGH SPEED MESA COMPUTER DIODES

, Semicoii- 
Dept. ED

klystron 
>m 7.125 
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ter; and 
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<1492 and.

PSI MICRO-DIODES - 
PRICED THE SAME AS 
CONVENTIONAL DIODES

Sales Offices in: NEWARK - BOSTON . DE WITT. N.Y,
PHILADELPHIA (Rockledge) • ST. PETERSBURG DALLAS . DETROIT . LOS ANGELES • PALO ALTO

■tempt ratures are encountered.
■ My tik Adhesive Products, Inc 
■Dept ED, 2635 N. Kildare Ave 
Bfe ro 39, Ill.

Transducer 536
Conditioner

For single-channel measurements

For laboratory or field use, model 
1-110T strain-gage transducer con
ditioner and power supply is de
signed for single-channel measure
ments. It is suitable for calibrating 
transducers prior to installation in 
data acquisition systems. The trans
ducer is a four-arm type. Two sets 
of 10, 30, 50, and 100 K calibration 
resistors are furnished. Input wiring 
is 4, 6, 7, or 8 wires.

B & F Instruments, Inc., Dept. 
ED, 3644 N. Lawrence St., Phila
delphia 40, Pa.
Price & Availability: Price is $275; 
delivery time is 30 to 45 days.

Silicone Tapes 421
Withstands —110 to ¿-I000 F

Those silicone pressure-sensitive 
insuliiting tapes can be used from 
—110 to -J-1000 F. They are suit
able for aircraft, missile and elec-

Memory Core Testers 405
For all stages in core manufacture

Fhese memory core testers cover 
all stages of core manufacture. Type 
2101 automatic tester, for produc
tion line testing, operates at a rate 
of 3 cores per sec. Experimental 
stage testing is provided by a 
single-core memory tester, designed 
to evaluate individual cores. Cores 
assembled into coincident-current 
or word-address planes and stacks 
are automatically tested by the 1512 
and 1514 units. Complete memory 
systems can be tested under simu
lated computer conditions with type 
1513.

Digital Equipment Corp., Dept. 
ED, Maynard, Mass.
Price & Availability: Price is about 
$17,000 for type 2101. Delivery time 
is 90 days.

Additionally, Pacific Semiconductors, lnc> has recently introduced a series of 
Micro-Transistors designed as companion components. These include electrical 
equivalents of transistor types 2N 696 and 2N697.
RELIABILITY > CONVENTIONAL DIODES

These Micro-Diode types meet or exceed all environmental requirements of 
MIL-S-19500B.
1. MOISTURE RESISTANCE: MIL-STD-2Q2A, method 106A.
2. TEMPERATURE CYCLING: Ten 15-minute cycles—65’C to 20£FC.
3, THERMAL SHOCK: MIL-STD-202A, method 107,test condition C (—65°C to 200°C).
4. CONSTANT ACCELERATION: More than 20,000 G.
For details on life testing and reliability curves, write today for "Micro-Diode Reliability Study."

Pacific Semiconductors, Inc.
A SUBSIDIARY OF THOMPSON RAMO WOOLDRIDGE, INC.
12955 Chadron Avenue, Hawthorne, California



NEW PRODUCTS
Positive Clutch 511

Over-all length is 3/4 in.

Type CT 14 positive clutch, measuring 1-1/2 
in. in diameter and 3/4 in. in length, is for in
strument applications. It develops 80 oz-in. 
torque and may be wound for 28 v de. A sheave 
may be mounted on the driven hub which serves 
as an armature; other types of mountings are 
with worm gears and spur gears.

Steams Electric Corp., Dept. ED, 120 N. Broad
way, Milwaukee 2, Wis.
Price & Availability: List price is $202 ea, sub
ject to OEM discount. Delivery time is three 
weeks.

Data Amplifier 364
Transistorized

Type 491 data amplifier has gains of 100, 250, 
500 or 1000 that will not vary more than 0.01% 
during 1000 hr of operation. Input impedance is 
300 K and output impedance, less than 0.1 ohm. 
Response to step input is 99.7% in 0.0025 sec. 
Common mode rejection of de signals is infinite; 
rejection at 60 cps is 120 db. Up to 250-v, com
mon-mode signals may be applied. Output ripple 
is not over 10 mv rms. Amplifier modules are 
2-1/8 in. wide and 14-1/2 in. deep. Each unit re
quires 4-15 v de at 150 ma, —15 v de at 75 ma 
and 6 v, 400 cps at 30 ma.

Offner Electronics Inc., 3900 River Road, 
Schiller Park, Ill.

100 ELECTRONIC DESIGN • August 17, 19< EIE< Tl



THE NEW BONDEZE® WIRE Rate Gyro

FOR SELF-SUPPORTING

COILS...PHELPS DODGE

Improved in three important ways:

• Extra resistance of underlying film to
temperature-pressure “cut-thru.” Reduces shorts.

• Crazing negligible when solvent bonded.

• Underlying film gives better thermal life.

A self-bonding wire—now 
with improved and added properties!

... and with this newly added property:

• Easy solderability . . . solders or dip-tins at 
low temperatures without cleaning or stripping. 
No damage to copper conductor.

Phelps Dodge S-Y Bondeze* magnet wire bonds 
turn to turn with a single application of heat or 
solvent. This important property, combined with 
improved thermal characteristics and easy 
solderability, opens a new and wider range of 
applications for self-supporting coils or bobbin-less 
coils and windings.

Any time your problem is magnet wire, consult 
Phelps Dodge for the quickest, surest answer!

For flight-test 
applications

Model 36128VN dc-powered rate gyro for 
flight-test applications measures 2 x 4 in. The 
package contains a miniature, transistorized 
power inverter to eliminate the need for commu
tators, brushes, slip rings, and governor contact 
points. Useful motor life is more than 1000 hr. 
The gyro inverter can also be used as a source of 
400-cps power for other gyros and frequency
sensitive devices. Frequency is controlled to ±1% 
over the standard temperature range of —65 to 
4-165 F, with input varying from 24 to 31 v de. 
Ranges are from ±15 to ±1000 deg per sec.

Giannini Controls Corp., Dept ED, 918 E. 
Green St., Pasadena, Calif.
Availability: Delivery can be made within 45 
days.

Shift Register Element 406
Measures 1/2 x 1/2 x 7/16 in.

FIRST FOR

^st^ng quality

i „L------ 1 -FJiOM MINE

Tcj MARKET!

PHELPS BOBEE COPPER PROOUCIS
CORPORATION

INCA MANUFACTURING DIVISION
FORT WAYNE, INDIANA

The Microbit magnetic shift-register element 
measures 1/2 x 1/2 x 7/16 in. It requires less 
than 150-mw peak power to advance a 1-signal 
from stage to stage of the register. One 200-mw 
transistor will drive 20 register bits. Hie elements 
operate over 0-to-250-kc repetition rates at 100% 
duty cycle. Units can meet military specifications 
for temperature.

Magnetics Research Co., Inc., Dept ED, 255 
Grove St., White Plains, N. Y.
Availability: Delivery is from stock to 30 days.
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2 for the money
circuit by

UlteVac

Ceramic Printed Circuits
Withstand 1800 F

1 to 1000 Liters/SecondAMPEREX TUBES FOR QUALITYOTHER
HIGH-FIDELITY AUDIO APPLICATIONS

POWER AMPLIFIERS VOLTAGE AMPLIFIERS

6BM8/ECL82: Triode-pentode, 8 w. push-

INDICATORSRF AMPLIFIERS

exclamation

SEMICONDUCTORS

IN542: Matched pair discriminator diodes
ances of ±0.005 for screened patterns and

IN87A: AM detector diode, subminiature

920 D Commercial St «Palo Alto, Calif * DA 1 4117

CIRCLE 96 ON READER-SERVICE CARD
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6V4/EZ80: Indirectly heated. 90 mA
6CA4/EZ81: Indirectly heated, 150 mA
5AR4/GZ34: Indirectly heated, 250 mA

2N1517: RF transistor, 70
2N1516: RF transistor, 70
2N1515: RF transistor, 70

Literature availablefstate application) from 
Ultek or its exclusive sales representative, 
Kinney Mfg. Div of the New York Ail Brake 
Co. Sales Offices in major U.S. cities.

6FG6/EM84: Bar pattern
IM3/DM70: Subminiature 

pattern

about hi-fi tubes 
for hi-fi circuitry

Serin 327 Punii 
270 Liters Strand

H. H. Scott engineers, preliminary to the design of their 
Model 299 (40 Watt) Complete Stereo Amplifier, can
vassed the industry for tube types offering something 
truly exceptional in the way of reliability, low distortion, 
low noise, low hum and absence of microphonics.

As has frequently been their experience, the people at 
Scott found these qualities best exemplified by Amperex 
tubes. Thus, the tube complement of the Scott Model 299 
includes four Amperex 7189’s, one Amperex 5AR4/GZ34, 
and two Amperex 6BL8/ECF80’s.

These and many other Amperex ‘preferred’ tube types 
have proven their reliability and unique design advan
tages in the world’s finest audio components.

Applications engineering assistance and detailed data 
are always available to equipment manufacturers. Write: 
Amperex Electronic Corp., Special Purpose Tube Divi
sion, 230 Duffy Ave., Hicksville, Long Island, New York.

6ES8: Frame grid twin triode
6ER5: Frame grid shielded triode
6EH7/EF183: Frame grid pentode for IF, 

remote cut-off
6EJ7/EF184: Frame grid pentode for IF, 

sharp cut-off
6AQ8/ECC85: Dual triode for FM tuners
6DC8/EBF89: Duo-diode pentode
RECTIFIERS

Ceramic printed circuits with high alumina 
bodies and moly-manganese circuits stand high 
humidity and corrosive environments as well as 
temperatures up to 1800 F. The circuits, protected 
with a nickel or copper coating to serve as solder 
base, can be mass-produced in sizes from 0.125 
x 0.125 x 0.008 in. to 3 x 6 x 0.06 in. Components 
can be hermetically sealed to the faces. Toler-

When you think of high vacuums, you 
have to think clean... and if you think of 
exceptionally clean vacuums, without 
fluids or other contaminants, you have to 
think of UlteVac electronic vacuum pumps 
—made by Ultek, the only manufacturer 
devoted exclusively to the technology 
of fluidless vacuum pumping. UlteVac 
pumps, using no moving parts, hot fila 
ments, or refrigeration, produce vacuums 
to 10 ® mm Hg and below; operate un
attended for months, invulnerable to 
power failure. System vacuum automat 
ically measured.

6CA7/EL34: 60 w. distributed load
7189: 20 w., push-pull
6BQ5/EL84: 17 w.. push-pull
6CW5/EL86: 25 w., high current, low volt

±0.001 in. for hole centers are held.
Mitronics Inc., Dept. ED, 1290 Central Ave 

Hillside, N. J.

With neon or incandescent 
lamp

CIRCLE 97 ON READER-SERVICE CARD 
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Think 
Clean

Type 6DR switch light can be furnished with 
neon or incandescent replaceable lamps. It is a 
push-to-test, non-snap, normally-open, momen
tary-contact type. Rating is 0.5 amp at 115 v ac 
and life expectancy is 1,000,000 cycles. The lamp 
leads and switch terminals are brought out sepa
rately in a four-pin base socket. Mil specs are met.

Eldema Corp., Dept. ED, 1805 Belcroft Ave., 
El Monte, Calif.
Price & Availability: $3.79 ea in quantities of one 
to 19. Delivery from stock.

Also from Ultek, an exclusive line of high 
vacuum accessories, including:

• SORPTION ROUGHING PUMPS
• METAL SEAL FITTINGS

• FULL CONDUCTANCE VALVES
• AMBIENT FORELINE TRAPS

NEW PRODUCTS
Switch Light
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6267/EF86: Pentode for pre-amps

12AU7/ECC82: TW'" tn°deS l0W?Um' 
12AX7/ECC83 I n0,Se and micr°Phon,cs 

6BL8/ECF80: High gain, triode-pentode, 
low hum, noise and microphonics



Micro wave Oscillator 411
Has plug-in generator heads OHMITE

RHEOSTATS
WITH SPECIAL FEATURES

su 
of 
ut 
to 
PS 
rer 
gy 
lac 
la
ms 
un
to 

lat

Model 605 microwave oscillator has plug-in 
type generator heads. Each generator head con
sists of a BWO tube and solenoid; it is inserted 
into a recess in the rear of the oscillator. Heads 
are available in these standard sizes: 2 to 4 kmc, 
4 to 8 kmc, 8 to 12.4 kmc, 6.5 to 11.5 kmc, and 
12.4 to 18 kmc. The sweep frequency of the os
cillator is adjustable from 0 to bandwidth ex
tremes with an accurate, direct-reading, slide-rule 
dial. Two frequency markers are provided for 
broadband calibration of an oscilloscope or re
corder trace. Residual fm is ±0.0025% and mini
mum drift is ±0.02%.

Alfred Electronics, Inc., Dept. ED, 897 Com
mercial St., Palo Alto, Calif.
Price: $1750 ea for the oscillator; $1590 to $1990 
ea for the heads.

Digital Readout 407
Operates from binary output

solve many difficult control problems

Ohmite offers not only industry’s most complete line of 
standard rheostats but also rheostats with a wide variety 
of special features. Illustrated are only a few. All have 
the distinctive Ohmite design features: smoothly gliding 
metal-graphite brush; all-ceramic construction; insu
lated shaft and mounting; windings permanently locked 
in place by vitreous enamel. You will find the special 
rheostat feature you need in the dependable Ohmite line.

Two groups of four Ohmito taper-wound rheostats 
mounted in tandem, controlled by a single knob 
through a chain drive.

Three rows of ten Ohmito rheo
stats in tandem, controlled 
simultaneously by one knob 
through a chain drive»

from 
itive, 
Jrake 
s. .
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1-4117
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1960

Called the Slide Plate Readout, this device 
operates directly from the binary input, eliminat
ing the need for a decoding device. The unit auto
matically decodes any BCD code up to six bits 
into numeric, alphabetic, or special symbols. It 
can be used with computers, test equipment, and 
othc systems. Contained in the unit are 16 char- 
actei plates. Modular construction is used and 
dim< nsions are 3-1/4 v 1-13/16 x 7 in.

In lustrial Electronic Engineers, Inc., Dept. 
ED, 5528 Vineland Ave., N. Hollywood, Calif. 
Pric & Availability: $40 ea; 30-day delivery.
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Ohmite rheostats can be mounted with 
two, three, or more in tandem for op
eration by one knob. Controls several 
circuits simultaneously. Model H and 
miniature Model E rheostats In tandem 
save panel space.

Call on Ohmito for 
APPLICATION
ENGINEERING SERVICE

Save valuable engineering 
time. Team up with Ohmite to 
solve your resistance problems. 
Ohmite engineers are resist
ance specialists. They can 
quickly analyze your need« 
and recommend the correct 
rheostat to fit your application.

Example of a 360°rotation
rheostat with a wire 
tapped winding.

load

sensitive switch, < 
ate at any pres« 
contact arm.

OHMITE
Write on company letterhead for Catalog 58.

OHMITE MANUFACTURING COMPANY 
3643 Howard Street, Skokie, Illinois

RHEOSTATS RESISTORS TAP SWITCHES
RELAYS VARIABLE TRANSFORMERS DIODES

/— ..R TANTALUM CAPACITORS
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the unit is 10 lb.

Price:

Transistorized

Greibach

NEW PRODUCTS

Has 0.2 pa sensitivity
Sensitivity of the model 700 meter 

is 0.2 ua, full scale. The unit has 
better than 1/4% accuracy, up to 23 
ranges, and circuitry that enables it 
to stand overload surges to 125,000,- 
000% in some cases. Over-all dimen
sions, with carrying case, are 5-7/8 
x 8-1/2 x 11-3/4 in. The instrument s 
suspension movement absorbs shock
up to 500 g.

Instruments Corp
Dept. ED, 315 North Ave., New
Rochelle, N. Y.

DC Amplifier
Accepts 5 uv to 1 v

Model 759-6 de amplifier accepts 
signals from 5 uv to 1 v. Having an General Electric takes the tubulation
inherent accuracy of 0.25% and a 
stability of 5 pv, the unit is suited 
for general laboratory work or for 
measurement of data produced by 
thermocouples, strain-gage trans
ducers, and potentiometers. It con
sists of a high-impedance input cir
cuit completely isolated from 
ground, a chopper amplifier, a 2-tube 
vacuum-tube amplifier, and a chop 
per demodulator. It is capable of in
dicating on a panel meter or record
ing on a meter-type recorder. A 
power supply is built-in. Weight of

Magnetic Instruments Co., Dept
ED, Thornwood, N.Y,

Without panel meter,
$179.50; with panel meter, $199.50.

Series 536 temperature controls 
are transistorized and employ fac
tory-calibrated thermistors. The unit 
controller, for example, covers a 
range of —50 to 4-600 F, has a sen
sitivity of 0.3 F, and provides either 
on-off or proportioning action. Its 
current handling capacity is 10 amp 
at IIO v ac and 5 amp at 230 v ac.

Fenwal, Inc., Dept. ED, Pleasant
St., Ashland, Mass.



General Electric transistors hold the record in rate- 
grown reliability
General Electric has manufactured millions of rate-grown 
transistors in the past seven years. As a result of this 
experience. G.E.’s parameters are exceptionally stable and 
a vast amount of reliability data has been accumulated, 
some of which is shown here. These curves cover 29 lots 
of General Electric 2N167, tested to MIL-T-19500/11.

“ 10
TRANSISTOR TYPE 2NI67 

UNITS: 40---------
INTERMITTENT OPERATING LIFE TEST 

72MWQ\.*9v Ie>8MA t• 25*C 
PARAMETER MEASURED: I co® VCBO«I5V

Pressure Switches 494

»000
TIME IN HOURS

TRANSISTOR TYPE ZNI67
JNITS 40

INTERMITTENT OPERATING
72 MW • Vc ■ 9V Ie* 8MA

LIFE TEST
t«25*C.

KAKAMt ILN MLAdUNt.U 0 V^IV J^OMA

FAILURE RATE 025%/IOOO H RS

—
—

—1—
250’ 1000

FAILURE RATE 0.25%/»00 HRS

20000

a
250 1000 10000

TIME IN HOURS

20,000

Operate from 5 to 
1,000 psi

The rate-grown process produces a small, clean junction 
which exhibits almost no drift or deterioration at high 
voltages and offers the user low Ioo and IEO. Two new 
types, the 2N1510 and 2N1217, will be useful for low- 
level switch and neon indicator applications. Both the 
2N1217 and 2N167 operate at extremely low current 
and leakage levels, making them ideal for starvation 
circuits of 2 ma or less.

off rate-grown NPN transistors !

Remove the tubulation (pinch-off) from rate-grown transistors without 
sacrificing reliability? General Electric has done just that and even 
improved reliability with stabilized beta and collector cutoff current. 
Prices have been reduced on some types up to 20%.

Removal of the tubulation was made possible by adding a sieve or 
getter. Improved beta and collector cutoff current results from a 125- 
hour 85 °C bake, which also improves the paint’s resistance to solvents 
and chipping. Pellet, pellet mount and processing are identical to the 
previous process before encapsulation. Then a sieve is added rather than 
evacuation and subsequent pinch-off. The sieve is the same used and 
proved for years on G.E.’s PNP low-frequency 2N525 and PNP high- 
frequency 2N396 lines.

The high-reliability 2N78A and 2N167A have guaranteed 71 
Ico and tight AQL’s. The 2N78A also features a 20 volt BVCeo rating 
compared with the 2N78’s 15 volts. The 2N167A, in addition to 71 °C 
Ico, has a lower Lo. For more information, see your G-E Semiconductor 
Sales Representative or Authorized Distributor. General Electric Com
pany, Semiconductor Products Dept., Electronics Park, Syracuse, N. Y.

IN STOCK FOR FAST DELIVERY FROM YOUR AUTHORIZED GENERAL ELECTRIC DISTRIBUTOR

ADVANTAGES TO YOU: 40% lower 
height • Reduced prices o Stabilized

Type No.
Maximum Rating* Electrical Parameters

Pcmw 
@ 25°C

BVce 
BVcb

lc ma Tj’C
hFE

MIN 
@ lc ma

MIN 
f^mc

MIN
G-db

M 
Ico 

(Ra)

AX 
@ Vc»

Ico and hF{. All units baked 125 hours 2N78 
2N78A

65
65

15
20

20
20

85
85

45
45

1
1

5
5

27
29

3
3

15
15

at 85°C e Greater resistance of paint 2N78A (Cert) 
2N167

65
65

20
30

20 
75

85
85

45
17

1 
8

5
5

29 3 
1.5

15
15

to solvents, chipping, and salt spray 2N167A 
USAF2N167A

65
65

30
30

75
75

85
85

17
17

8
8

5
5 _

1.5
1.5

15
15

• Improved low-temperature per
formance and reliability.

(per MIL-S-19500/11) 
2N169A
2N1198

65
65

15
25

20
75

85
85

34
17

1 
8 5

27 5 
1.5

15
15

2N1217 65 20 20 85 40 2 5 — 1.5 15
2N1510 75 75 20 85 8 1 — — 5 75

GENERAL ELECTRIC
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Type 6621 pressure switches are for operation 
at a fixed pressure from 5 to 1,000 psi; they oper
ate over the temperature range of —65 to -f-275 F, 
and stand up to 2,000 cps vibration. For use in 
fuel, hydraulic, and other applications, the 
switches can have the following contact arrange
ments; spdt, normally open; spst, normally open; 
and spst, normally closed. Contact ratings are: at 
30 v de, 2.5 amp inductive or 5 amp resistive at 
50,000 ft; at 125 or 250 v ac, 5 amp.

Consolidated Controls Corp., Dept. ED, Bethel, 
Conn.
Price & Availability: Price is $75 ea in quantities 
of one to nine. Delivery time is 60 days.

Clocks
Oscillator and slave types

I «»»JI MM

Model OC-10 oscillator clock and model SC-10 
slave clock are for use in the model Bl-11 digital 
module cabinet. The oscillator clock has a crystal- 
controlled oscillator providing 1-mc pulses to the 
BL-11 and a synchronizing drive to 1 to 14 slave 
clocks. Power requirements are —16 v de ±10% 
at 25 ma; frequency is 1,000 kc ±0.02%. The slave 
clock is like the OC-10 but without the oscillator. 
It incorporates a fuse in series with the —16 v 
supply to protect the BL-11. Power requirements 
are —16 v de ±10% at 6 ma.

Computer Control Co., Inc., Dept. ED, 983 
Concord St, Framingham, Mass.
Price & Availability: OC-10, $138 ea; SC-10, $71 
ea. Delivery is from stock.
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Power Supplies
Regulation is 0.01%
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28 volt D.C. Blower Series400 cycle A.C. Blower Series

2” POWAIR Blower Series60 cycle A.C. Blower Series
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DEAN & BENSON RESEARCH
Division oi Benson Manufacturing Co., Kansas City 1, Mo.

• Blowers • Heat Exchangers • Cooling Systems
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Type 492 two-channel, transistorized data am
plifier has a gain accuracy of 0.01%. A true differ
ential input amplifier, the unit can have several 
hundred volts applied between the input and 
ground without interference. Gain is 100, 250, 
500, or 1000 -j-2% and is selected by a panel 
switch. Output impedance is less than 0.1 ohm, 
input impedance is 300,000 ohms, and source 
impedance is 1000 ohms max for nominal char
acteristics. Two amplifiers are contained in each 
module; a total of 16 channels can be mounted 
in 8.75 in. of rack space.

Offner Electronics Inc., Dept. ED, 3900 River 
Road, Schiller Park, Ill.

410 A power supply has a regulation of 0.01%, a 
stability of 0.005% per hr, and an output ripple of 
less than 5 mv. An in-line, four-dial readout indi
cated voltage output to an accuracy of 0.25% with 
a resolution of 10 mv over the entire range. The 
unit measures 19 x 12-7/32 x 17 in. and weighs 
951b.

John Fluke Manufacturing Co., Inc., Dept. ED, 
P. O. Box 7161, Seattle 33, Wash.
Price: $1095 fob Seattle.

CIRCLE 101 ON READER-SERVICE CARD I
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Don’t chain your engineers to time
consuming routine on repetitive blueprint 
items ... free them for more creative work 
and save countless hours of expensive 
drafting time with STANPAT.
STANPAT prints these items on tri-acetate 
sheets that are easily transferred to your 
tracings. No special equipment required..- 
reproductions come out sharp and clear... 
and STANPAT is incredibly inexpensive.
19 YEARS OF SERVICE TO INDUSTRY

campivi 
Name_____  
Title______  
Company__  
Address____

ovei 
max

compo 
ductor 
former 
units c 
Tl, -y n

STANPAT COMPANY 
Whitestone 57. N. Y„ U. S. A. I 
Phone: Flushing 9-1693-1611 |

Please quote on enclosed samples. ■
Kindly send me STANPAT literature and |

For those applications requiring long life and
low sound levels....• the Dean and Benson quiet blower 

series provides a blending of these essential characteristics. 
Our research and development have accomplished this with no 
compromise in efficient performance. Whatever your perform
ance, life or sound specification — the quiet series has the 
answer already solved and waiting for you. When your next 
cooling problem arises, remember 60 for the 60's.
All models available with 110, 220, or 440 volt motors. Call our 
experienced sales engineering staff to discuss your requirements 
today.
Write for your copy of our new Engineering Handbooks 
on the following:

NEW PRODUCTS
Data Amplifier

PLACE

PRESS
will notinto position

wrinkle or come off

the STANPAT into 
position on the tracing

PEEL
STANPAT from 

backing.
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Amplifier Module 492
Dimensions are 0.237 x 0.475 x 0.24 in.

This three-transistor, RC coupled, printed- 
circuit amplifier-module measures 0.237 x 0.475 x 
0.24 in. or 0.276 x 0.512 x 0.269 in. with a case. 
Gain is 76 db and frequency response is flat 
within 3 db from 200 cps to 10 kc. Power output 
is 0.6 mw into a 600-ohm inductive load with an 
over-all distortion of 10%. The unit draws 1.9 ma 
max, operates on a single mercury cell at 1.3 v, 
and has a noise figure of —43 db at 600 mv out
put. Uses are in meters, recorders, and other ap
plications. The manufacturer is Viennatone Co.
in Vienna, Austria.

Caine Electronic Sales Co., Dept. 
W. Lawrence Ave., Chicago 31, Ill. 
Price 6- Availability: Price is $19.58 
100 units can be furnished from stock.

Vibration Tester
For quality control analysis

The Rotocon portable vibration

gR«

ED, 4120

ea; up to

tester for
quality control analysis reveals substandard mis
sile-borne, electrical, and electronic parts. A fun
damental output vibration of 50 cps is provided.
The unit is easily operated. In operation 
is less than 75 db of noise measured 6 ft 
the machine.

Rototest Laboratories, Inc., Dept. ED, 
Los Flores, Lynwood, Calif.

there 
from

2803

Price & Availability: $3,850 ea; delivery time is 
30 to 60 days.

Rotary Stepping Devices
All-magnetic

Series 18500 all-magnetic stepper devices are 
designed for precise angular positioning of rotary 
components such as potentiometers, dials, and in
ductors. They may be coupled to synchro trans- 
fonners or predetermined pulse counters. The 
umts operate on the number of pulses received. 
Th y meet or exceed MIL-E-5272C.

A. W. Haydon Co., Dept. ED, 232 N. Elm St., 
W terbury, Conn.
Pr e & Availability: $50 to $300 ea, depending 
on enclosure and driver element. Delivery is in 
eig it to 12 weeks.

'• A- -

METAL FILM

with 0 ± 150 ppm temperature coefficient

Now you can get the extreme precision and extreme ruggedness 
of a metal film resistor at prices up to 60% lower than 

former costs. Thanks to advanced production techniques, 
Electra can now offer you a metal film resistor with 0 ± 150

ppm TO in tolerances of 1% and %% at prices far below 
those for any other metal film resistor on the market today. 

This outstanding new resistor is available in the following
sizes and ranges:

MF 
MF 
MF

*4 30 ohms to 500K ohms 
lA 50 ohms to 1 meghom

50 ohms to 1.5 meghom

Here is a resistor that gives you precision equal to or exceeding the precision of a wire wound 
resistor, yet it is smaller in size, gives you better RF performance. And now, it is far, far 

lower in price. Why not write, wire or call now for complete details. (Available with special 
molded jacket shown or with exclusive Electra R-5 coating.)

L E C T R A
4051 Broadway WEstport 1-6864 Kansas City, Mo. “ " » \ | ( Í
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NEW PRODUCTS

Rectilinear Transducers
Variable-permeance

366

B
Type ZD rectilinear transducers are variable

permeance units for use as a position sensor for 
analytical balances, automatic scale beams, and 
small meter movements. They are also suited for 
small displacement vibration sensing. Three 
models are offered in ranges of 0.1 to 0.8 in. dis
placement. Both probe and housing are made of 
stainless steel. Length ranges from 2 to 6.5 in. 
and housing diameter is 3/8 in.

Crescent Engineering & Research Co., Dept. 
ED, 5440 N. Peck Road, El Monte, Calif.
Price ir Availability: $125 ea and up. Delivery 
is from stock.

Temperature-Pressure Readout 471
For industrial monitoring

For applications in industrial monitoring, this 
system reads out from resistance temperature 
bulbs in the range of 0 to 1400 F and from re
sistance pressure transducers in the range of 0 to 
10,000 psi. Accuracy is about 0.5% or 2% absolute. 
Temperature and pressure can be monitored 
from 99 different points.

Texas Instruments, Inc., Dept. ED. 3609 Buf-
falo Speedway, Houston 6, Tex.

Spectrum Analyzer
Frequency range is 100 cps to 40 me

Motorized tuning, a frequency range of 100
cps to 40 me, and a two-tone audio generator are 
three of the new design features in the model
SSSB-3a single sideband spectrum analyzer. It is 
used for a variety of ssb and am transmitter and 
receiver tests. It has a preset sweep rate, gain 
and optimized resolution at preset sweep widths 
of 150, 500, 2,000, 10,000 and 30,000 cps. The 
model TTG-2 two-tone audio generator provides 
single or dual tones, independently adjustable in 
frequency from 100 cps to 10 kc (±1% accuracy), 
from 2 to 4 v into matched 600-ohm loads.

Panoramic Radio Products, Inc., Dept. ED,
520 South Fulton Ave., Mount Vernon, N.Y.

The 160B-a new 15 MC oscilloscope built 

to exacting MIL specifications; most versatile 

oscilloscope ever offered

August 17, I960



Here are some of the outstanding features

Model 160B control array is traditional and logical

HEWLETT-PACKARD COMPANY
1019K Page Mill Road 
Cable “HEWPACK”

Palo Alto, California, U.S.A. 
DAvenport 6-7000

Type 1605-AS2 impedance comparator is suit
able for production line testing, as well as labora
tory use. The system includes a signal source, a 
bridge circuit, and a detecting circuit. The inter
nal oscillator provides 100 cps, 1 kc, 10 kc, and 
100 kc, all ±3%. Full scale ranges are ±0.1%, 
±0.3%, ±1%, and ±3% for impedance magnitude 
and ±0.001, ±0.003, ±0.01, and ±0.03 for phase 
angle. Accuracy is 3%. The instrument operates 
from 115 v at 50 to 400 cps.

General Radio Co., Dept. ED, West Concord, 
Mass.
Price ir Availability: Price is $925 ea; small quan
tities are delivered from stock.

SWEEP GENERATOR:
Internal Swoop: 24 ranges, 0.1 psec/cm to 5 sec/cm; vernier to 
15 sec/cm
Magnification: 7 ranges, to 0.02 psec/cm
Triggering: 2 mm minimum« internal, power line or vertical inpul 
signal. External 0.5 v peak ta peak
Trigger Point: Pos. and Neg., —-30 to 430 v
Sawtooth Output: -50 to 450 v
Gate Output: 50 v pulse

HORIZONTAL AMPLIFIER:
Bandwidth: de Io 1 MC
Sensitivity: 7 ranges, 0.1 v/cm to 10 v/cm; vernier to 25 v/cm
Input Impedance: 1 megohm, 30 pf shunt

CALIBRATOR:
Type: 1,000 cycle square wave, 1 psec rise, decay time 
Voltage: 9 ranges i 3%, 0.2 mv Io 100 v peak to peak
Current: 5 ma peak to peak, £ 3%

Field representatives in all principal areas 
HEWLETT-PACKARD S.A., Rue du Vieux Billard No. 1, 

Geneva, Switzerland
Cable “HEWPACKSA” Tel. No. (022) 26. 43. 36

CATHODE RAY TUBE:
Type: 5AMP mono-accelerator, fiat face, PI, P2, 77, Fil screen; 
5,000 v accelerating potential
Deflection Sensitivity: 20 v approx.; intensity modulation 20 v 
pulse to blank

PRICE: $ 1608 Oscilloscope, $1,850.00

$ 162A PLUG-IN AMPLIFIER
Sensitivity Range: (Each channel) 0.02 v/cm to 50 v/cm, 10 ranges, 

0.02 v/cm to 20 v/cm. Accuracy ± 5%
Pass Band: De coupled, de to 14 MC, 0.025 psec rise time 

Ac coupled, 2 cps to 14 MC
Differential input: Both attenuators may be switched io one chan

nel and adjusted separately. Common Mode Rejection at least 
40 db at max sens.; at least 30 db with attenuators

PRICE: f 162 A Plug in Amplifier, $350.00
Data subject to change without notice. Prices f.o.b. factory.

Silicon Rectifiers 688
For high power applications

The Trinistor controlled rectifiers are three- 
terminal silicon devices suited for high-power ap
plications up to 300 v at currents to 50 amp. 
Switching time is 6,000 mjisec with a rated piv 
of 60 to 360 v. Applications include: converters, 
variable frequency generators, motor control, volt
age regulation, replacement of magnetic ampli
fiers, and replacement of thyratrons. The device, 
similar to a thyratron, blocks voltage in the for
ward direction below a critical breakover voltage.

Westinghouse Electric Corp., Dept. ED, Box 
2278, Pittsburgh, Pa.
Price: $295 ea for quantities to 24 units.

CIRCLE 103 ON READER-SERVICE CARD
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No special training is required to operate the 160B. Your set-up time and measurements are 
simplified with improved preset triggering and an automatic beam-finder. The first means 
that one preset adjustment insures optimum triggering for almost all conditions (even 
signals down to 2 mm deflection). The second means that with the press of one button the 
beam is instantly located and “held” until you center your trace.

New plug-in versatility Horizontal plug-ins. New 166 series hor
izontal (time axis) plug-ins add a whole new dimension of flexibility to the basic oscilloscope. 
First two of the series are: 166C Display Scanner making the 160B the world’s first
major scope with an X-Y recorder output. This output covers the full scope bandwidth and 
makes possible large, high resolution, permanent X-Y records of repetitive waveforms, 
166D Sweep Delay Generator establishing new convenience for conventional sweep delay 
measurements. A unique mixed sweep feature permits detailed analysis of one pulse in a 
wavetrain while retaining a display (on a slower time scale) of the entire wave preceding 
the pulse of interest. Thus, you view the exact pulse or segment desired while still retaining 
presentation of the earlier display. Extremely high magnifications are possible with appro
priate settings of sweep controls.

Vertical amplifier plug-ins. New 162 series plug-ins will include new amplifiers permit
ting scope operation under many different input conditions. Typical plug-in is 162A Dual 
Trace Amplifier, 20 mv/cm unit permitting simultaneous viewing of two phenomena or 
differential amplification of signals de to 14 MC.

Military quality — Using premium components throughout, the 160B is 
designed to meet the highest standards of ruggedness, accuracy and dependability. It follows 
MIL-E-16400B for shock, vibration, humidity and temperature. Premium features include 
high stability tube-transistor circuits, regulated de filament voltages, power transistors in 
efficient heat sinks, circuits on translucent epoxy-glass, simplified layout.

Wave Meter 679
For the range of 1 to 2 kmc

Model 12-1 wave meter, for use as a marker 
cavity with a broad sweep generator, uses coaxial 
resonators and coaxial transmission line connec
tions. Specifications are: range, 1 to 2 kmc; ac
curacy, 5%; nominal loaded Q, 1000; and absorp
tion dip, 10% min. Resettability and readability 
are 0.025%.

Frequency Standards, Dept. ED, P.O. Box 504, 
Asbury Park, N.J.
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A new Gudeman Development! The new Gudeman 
MR463 MEGA-REL capacitors (25% smaller than 
MIL-C-14157 A & MIL-C-26244 (USAF) requirements, 
yet equivalent electrically and environmentally) reflect 
the creative engineering and constant design improve
ments that mark all Gudeman products.

to 
ver 
hax 
con 
4AÎ 
ang 
abli 
nisi 
ope 
10 ;

A 
mor 
Prie 
fob

The 
tio’net 
and in 
ext itat 
Roath 
op rati 

• om 
Mi fisc 

Ac Hai

Tl 
l,70C 
are r 
of xe 
and ; 
hire 
rating 
3-sec 
The : 
C6H- 
anode 

Ele 
Newa

CAPACITORS BY GUDEMAN
THE GUDEMAN COMPANY
MAIN OFFICE—340 W. Huron St., Chicago 10, III.

MFG. BRANCHES: Terryville, Conn.; Visalia, Calif.
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NEW PRODUCTS
Silicon Rectifiers

Are rated at 18 and 35 amp

Rapid, precise 
emf measurements 

with this L&N
Type K-3 Universal 

Potentiometer

Types EA and DA silicon power rectifiers are 
rated at 18 and 35 amp, respectively. They are 
available with piv ratings of 50 to 600 v and have 
good inverse characteristics at all temperatures.

Vickers Inc., Dept. ED, 1815 Locust St., St. 
Louis 3, Mo.

Rotary Limit Switch
10 amp rating

space-age assignment:

TOTAL RELIABILITY
The incredible complex of electronic instruments and 
equipment required to assure the safe return of early 
voyagers in space presents a great challenge to the elec
tronics industry.

The Gudeman Company maintains a comprehensive com
ponents research and development program, dedicated to 
an ultimate goal of total reliability. The success of this 
and similar programs of progressive manufacturers 
throughout the nation can assure continuing progress for 
America’s conquest of space.

The type 00-304 rotary limit switch is rated at 
10 amp and weighs less than 0.16 lb. The lever 
can move continuously through 360 deg, and 
contains a micrometer screw adjustment. Internal 
earns are designed for specific applications. The 
unit is built around the firms type 16 subminia
ture switch, with a mechanical life of over 20 
million cycles.

Licon Div., Illinois Tool Works, Dept. ED, 
6606 W. Dakin St., Chicago 34, Ill.

Delay Lines 526
150 sections occupy 1 cu in.

Fast, accurate d-c voltage measure
ments free of effects of static, 
humidity and leakage are made 
with L&N’s Type K-3 Universal 
Potentiometer. In calibrating d-c 
wattmeters or voltmeters, checking 
thermocouples, etc., measurements 
are speeded as emf’s are read di
rectly as a single row of digits plus 
a scale value.
Ranges—High: 0 to 1.611 v. Medium: 
0 to 0.1611 v. Low: 0 to 0.01611 v.

Limits of Error—Standardized and read 
on range in use: High range: ±(0.01% 
4- 20 pv). Medium range: ±(0.015% 
4- 2 mv). Low range: ±(0.015% 4-O.5gv).

Internal Resistance—Changes from 
about 180 ft at full scale to about 110 
ft at zero setting.
Galvanometer Sensitivity Keys—Four 
tap keys provide sensitivities of approx. 
1, 1/20, 1/400 and 1/10,000. Fifth key 
for reversal of connections.

Standard Cell Dial—1.0174 to 1.0205 v.

Case—Aluminum, 19 long x 12
wide x 5% * high to top of panel.

Price— $730.00, f.o.b. Phila. or North 
Wales, Pa., (subject to change without 
notice). Specify List No. 7553 when or
dering from Leeds & Northrup Company, 
4908 Stenton Ave., Phila. 44, Pa.

Up to 150 of these lumped-constant delay-line 
sections can be contained in 1 cu in. of space. The 
units have delays of 0.1 to 20 psec, impedances of 
100 to 2000 ohms, delay-to-rise time ratios of 
100:1, and attenuations as low as 0.008 db. Uses 
are in missiles, data processing and computers.

Valor Instruments, Inc., Dept. ED, 13214 Cren
shaw Blvd., Gardena, Calif.
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624Display Unit

For analog-to-digital 
converters

to
The Digitester digital readout unit is designed 
read the outputs of analog-to-digital con-

verters using binary-coded decimal codes and 
having outputs in the form of open or closed 
contacts or suitable voltage level changes. Model 
4A2 presents direct readout of 0.1-deg shaft 
angle converter from 000 to 359 deg; models 
able to display any number of digits can be fur
nished. Input is 115 v of 60 cps at 25 w; 400-cps 
operation is also available. Dimensions are 7 x 
10 x 9 in. and weight of the unit is 10 lb.

Advance Industries, Inc., Dept. ED, 640 Me
morial Drive, Cambridge 39, Mass.
Price & Availability: Model 4A2 is priced at $745
fob Cambridge. Delivery time is two weeks.

Xenon Thyratrons
Rated at 1,700 v

570

ire- 
tic, 
ade 
real 
d-c 
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»nts
di- 
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read 
01% 
15% 
>mv).

'rom 
t 110

This line of xenon thyratrons handles up to 
1,700 peak forward and inverse voltages. They 
are rated at a 130 commutation factor. The use 
of xenon gas results in a tube drop of 11 v avg 
and stable control through an ambient tempera
ture range of —55 to -|-75 C. Anode current 
ratings are 6.4 amp de continuous, 12.8-amp de 
3-sec overload, and 80-amp oscillograph peak. 
The five tubes, designated EL C6H-1 through 
C6H-5, are made with five different basing and 
anode connections.

Electrons, Inc., Dept. ED, 127 Sussex Ave., 
Newark 3, N.J.

New High Voltage, High Gain Transistors
Make "Dream Circuits” Come True!

The figures tell the story! These new 
NPN diffused silicon power transistors 
open up exciting possibilities for 
hold new circuit designs!

Fall 2 amps, 25 megacycles, 85 watts . . . these are 
standard ratings for the 2N1660 power transistor 
family. Only Raytheon guarantees these values: 
H FE = 45 min. at Ic = 1 ampere ; hFE = 4 min. at 
6 megacycles ; Ft= 25 megacycles min.

Put these new silicon power transistors to use 
for regulated power supplies . . . power switching 
. . . power amplifiers . . . power oscillators . . . core 
drivers . . . servo amplifiers — wherever reliable 
h.f. power handling is a problem.

Other Raytheon diffused silicon power transis
tors meet a wide variety of circuit requirements. 
Check the specifications in the accompanying table 
. . . see your Raytheon distributor for samples of 
production quantities.

Raytheon NPN Diffused 
Silicon Power Transistors

Temperature Range -65°C to +200°C.
Sveno 

Min.
Volts

Vsat 
Max. 
Volts

Hra 
Min.

Vbe 
Max. 
vans

Ft 
Min. 
Me

3.0

681
tvc=s.o V: lc=l,0 A

Available for immediate delivery from your local authorized Raytheon Distributors.

SEMICONDUCTOR DIVISION

111

05 v.

12

10
10 
io
3
3 

io 
io

45 
45 
45 
151 
153
12 
12

25
25
25

Morth 
thout 
en or- 
pany,

60
80

100
60* 
60* 
60 
80

Four 
prox. 
i key

RAYTHEON COMPANY • Silicon and Germanium Diodes and Transistors • Silicon Rectifiers • Circuit-Paks
ENGLEWOOD CLIFFS, N. J.. IXlwell 7 4911 (Manhattan Phone. Wisconsin 7-6400) • BOSTON, MASS.. Hillcrest 4-6700

CHICAGO, ILL., NAtional 5-4000 • LOS ANGELES, CAL., PLymouth 7-3151 • ORLANDO, FLA., GArden 3-0518 • SYRACUSE, N. Y., GRanite 2-7751 
BALTIMORE. MD., SOuthfield 1-0450 • CLEVELAND, O., Winton 1-7716 • SAN FRANCISCO, CAL., Fireside 1-7711 
CANADA: Waterloo, Ont., SHerwood 5-6831 • GOVERNMENT RELATIONS: Washington, D C.. MEtropolitan 8-5205
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1C=1A Vc=15V Vc=15V Vt«30V 
1B=0.2A 1C=1A 1C=1A 1C=1MMA

Bvcur 
Mln.

Type Volti

Conditions: RI =33 ohms

Film Potentiometers
Low-noise type

I’hese low-noise, precision, carbon-film poten- 
tiometers come in diameter sizes of 0.5 to 5 in. 
and in linearities to 0.015%. Less than 0.1% of the 
ex< itation voltage appears in the output as noise. 
Ro ational speeds extend to 1.000 rpm. The units 
op rate at video frequencies and meet Mil specs.

1 omputer Instruments Corp., Dept. ED, 92 
Mt lison Ave., Hempstead, L.L, N.Y.
At ilahility: Delivery time is 30 to 45 days.

2N1660 
2N1661
2N1662 
2N1657
2N1470 
2N389
2N424
*Bvces



Currents from 10 pa to 1 amp

NOW! EXPANDED PLANT FACILITIES

CI1CU 107 ON UAOtt-SttVICI CAM)

ELECTS

This modern, completely air-conditioned plant, located in Monroe, Connecticut, 
will also be headquarters for the Company's sales and executive offices.

The dramatic growth of Vitramon, Incorpor
ated during the past seven years reflects 
our industry’s recognition of the critical 
importance of reliability in electronic com
ponents.

1953 1956 1960

ELECTRONIC DESIGN • August 17, 1960

Designed for meter calibration, transistor and 
diode forward testing, and as a filament current 
source, model CS-12 current governor furnishes 
currents from 10 pa to 1 amp for load voltage 
from 0 to 7 v. The current is set to five places 
by decade knobs arranged to provide a digital 
in-line readout. Accuracies at any current setting 
are 0.5% ±1 pa. Line and load regulation are 
better than 0.01%. The unit is 19 x 10-1/2 x 18 in. 
and weighs 45 lb.

North Hills Electric Co., Inc., Dept. ED, 402 
Sagamore Ave., Mineola, L. I., N. Y.
Price 6 Availability: Price is $995.

See us at WESCON, Booth No. 625

VITRAMON 
INCORPORATED
BOX 544 • BRIDGEPORT 1, CONN.

The Digipac digital logic blocks include flip
flops, clocks, delays, inverters, gates, pulse ampli
fiers, and indicators. Circuits operate with wide 
margins at speeds to 1 me. They are designed for 
use in permanent and semi-permanent controls 
systems. Power and logic connections are on op
posite ends and either may be grounded without 
causing damage. The contacts are gold-plated. 
Average size is 1.5 cu in. with a weight of 1 oz 
and a dissipation rating of 50 mw.

Dynamic Controls Co., Dept. ED, 2225 Massa
chusetts Ave., Cambridge, Mass.
Price: Ranges from $20 to $39 ca.

Growth of 
Physical Plant

Whether your application calls for the extraordinary electrical stability of our solid

state porcelain units or the miniaturized high capacity of our “VK” ceramic capa

citors, you can now be sure of prompt delivery as well as RELIABLE PERFORMANCE!

For Free 18-Page “Facilities Brochure” circle 
Reader Service Card listed belote.

NEW PRODUCTS
Constant Current Source

We’ve expanded again! In fact, we’re 4 times bigger and geared to the heaviest 
production schedule in our history!

But most important — our 50,000 square feet of new facilities mean more . . . 

better... faster deliveries of "VITRAMON” Capacitors.

ASSURE FASTER DELIVERY OF 
yitnjifnjrn* capacitors

Digital Logic Blocks
Have gold-plated contacts

Ki



widest
selection...

i/4 wan 
ZENERS
2.4 volt-6.8 volt 
alloy units
MM2.4AZ 
thru KM6.8AZ
6.8 volt 
to 200 volt 
diffused units 
HM6 8Z 
thru HM2007

ZENERS
Diffused-junction 
units from 
6.8 to 200 volts
1N957 
thru 1N992
andlN962B. 
thru 1N9928

3/4 wan 
ZENERS
Diffused-iuoction 
units from 
6.8 to 200 volts
HM68Z 
thru HM200Z

ñde 
for 

rois
Op- 

101 it 
tt d. 

. oz
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Delivery Of 
MOTOROLA 
• TRANSISTORS

Contact These
DISTRIBUTORS 

. 
BIRMINGHAM 1RS ANGELES

Ack Radio Supply Co. 
3101 Fourth Ave., So.

. FAIrfax 2-0588

Kierulff Electronics 
820 W. Olympic Blvd. 
Richmond 8-2444

To moot tho roguiromoot« 
Of MIL-S-19500/117

BOSTON
Cramer Electronics, Inc.
811 Boylston St. 
COpley 7-4700

MELBOURNE, FLA.
Electronic Supply 
909 Morningside Dr. 
PArtway 3-1441

Lafayette Radio 
110 Federal St. 
HUbbard 2-7850

CAMDEN
General Radio Supply Co.
600 Penn St. 
WOodlawn 4-8383

NEWARK, NJ.
Lafayette Rodio 
24 Centrei Ave. 
«Artet 2-1661

AR RAPIDS 
Deeco Inc. 
618 First St., N. W. 
EMpire 4-2493

NEW YORK 
Lafayette Rodio 
100 6th Ave. 
WOrth 6-5300

CHICAGO
Allied Radio Corp.
100 N. Western Ave. 
NAymertet 1-6800

Newark Electronics Corp 
223 W. Madison St.
STate 2-2944

Semiconductor
Specialists, Inc. 

5706 W. North Ave. 
NAtional 2-8860

•ENVER
Inter-Stats Radio • Supply 
1200 Stout Street 
TAS-5347

IETR0IT
Radio Specialties Co. 
456 Charlotte Aso.
TEmple 3-9800

HOUSTON
Lenert Co.
1420 Hutchins 
CApitol 4 2663

JAMAICA, N.Y.
Lafayette Radio 
165-08 Liberty Aw. 
AXtel 1-7000

Miltray Electronica 
136 Liberty St 
REctor 2-4400

mklanb
i imai electronic a 
140 llth St.
TEmp labor 4-3311

PMENIK
Radio Specialties 917 N. fth St 
Alpina 8-6121

SAN 81169
San Deice
3821 Park Blvd. 
CYpreu Mill

SEATTLE
Elmar Electronics 
3466 E. Marginal Way 
MAin 3-6456

WASHINGTON, ». C.
Electronic

Industrial Sales
2345 She non Aw, N. W 
Hudson 3-5200

CANARA
^««odian Motorola 

Electronics Ltd.
105 Bartley Orlw 
Toronto 16, Ontario

MOTOROLA
bWntoOfMAwtor Hb »*!■*■ An*.

...HIGHEST
reliability

1 WATT 
ZENERS 
Diffused-junction 
units from 
6.8 to 200 volts 
1M6.8Z 
thro 1M200Z 
1N3016 
thro 1N3051 
and 1N3016B 
thru 1N3051B

1.5 WATT 
ZENERS
Diffused-junction 
units from 
6.8 to 200 volts
1.5M6.8Z 
thro 1.SM200Z

II WATT ZENERS
Diffused-junction units 
from 6.8 to 200 volts

To moot the requirotenU 
of Mll-S-lMOO/115

50 WATT ZENERS
Diffused-junction units 
from 6.8 to 200 volts 
50M6.8Z thru 50M200Z 
1N2804 thru 1N2846 and 
1N28048 thru 1N2846B*
To moot the requirement! 
Of MIL-S-1950C/114

CHECK THE SPECS! You'll find Motorola's comprehensive 
zener line-up offers an extra measure of reliability and de
sign freedom.
FIRST, you have a wide selection. You’re sure to find the 
precise device for your exact circuit requirements from Mo
torola’s 1,952 different types.
SECOND, you get complete specifications. Units are meas
ured at the 1/4 power level — the point of typical usage. 
Dynamic impedance is measured at two points and 100% 
scope-checked to give you a complete picture of the diode 
characteristics and to assure sharp knees. Temperatures are 
fully specified. Forward current ratings are specified and 
guaranteed.
THIRD, you get reliable operation. Motorola's diffusion proc
ess assures high reliability ... excellent uniformity of char

ZENER APPLICATIONS HANDBOOK 
Motorola’s Zener Diode Handbook is a val
uable reference book for circuit engineers. 
This 126-page guide to basic theory, design 
characteristics and applications is available 
through your Motorola Semiconductor dis
tributor. Price $1.

I0M6.8Z 
thru 10M2007 
1N1351 
thru 1N1375 
ININS 
«hru 1N181S 
1N2979 
thro 1N3015 
andlN29708. 
thru 1N30158

Of MIL-3-19SM/124A

s/4 wan 
REFERENCE 
DIODES
9.3 volt 
diffused-junction 
reference devices 
Temperature 
coefficients to 
-0005VC 
IN2620
thru 1N2624

1/Z WATT 
REFERENCE 
DIMES
9.0 and 11.7 volt 
diffused-junction 
reference devices

coefficients to 
.0005%/*C 
1N935 

thru 1N939 
1N941 
thru 1N94S

acteristics. Devices have very low temperature coefficients, 
extremely low dynamic impedance and a temperature range 
from —65°C to +175*C. All units are designed to meet or 
exceed the mechanical and environmental requirements of 
MIL-S-19500. Check Motorola for zener diodes to meet re
quirements of military specifications.
THREE TOLERANCES - MATCHED PAIRS Motorola offers 
standard tolerances of ±5%, ±10%, ±20%. Matched 
pairs available to 1%. Reverse polarity devices also avail
able in 10 and 50 watt ratings.
For your next zener application, select the best—Motorola 
—available immediately at competitive prices from your 
Motorola Semiconductor distributor. Call him, today!
FOR COMPLETE TECHNICAL INFORMATION and applications assist
ance, contact your Motorola Semiconductor district office.

MOTOROLA
Semiconductor Product» Inc.

A SUBSIDIARY OF MOTOROLA. INC.

CIRCLE 108 ON READER-SERVICE CARD
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NEW PRODUCTS

Shallcross

Tem

SHALLCROSS MANUFACTURING CO
CIRCLE 110 ON READER-SERVICE CARD
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As specialists in precision 
wirewound resistors and resistor 
assemblies for over 30 years, 
Shallcross offers unmatched 
experience in meeting the most 
exacting matched resistor 
requirements. Encapsulated “P” 
Types illustrated are available in 
over 25 basic types—many to 
critical MIL-R-93A, MIL-R-93B, 
and MIL-R-9444 Specifications. 
Detailed performance comparisons 
to applicable MIL specs are 
available for all types.

RADIAL LUG. AXIAL LEAD, and 
PRINTED CIRCUIT RESISTORS

PRECISION RESISTOR
NETWORKS using specially 

stabilized resistors which may be 
matched to an accuracy of 0 005% 

with a tracking temperature 
coefficient of 5 ppm per °C—for 

use where voltage nr current 
must be precisely controlled.

Where only a Precision Wirewound 
is Precise Enough!

prograr 
steel in 
It will i 

sisters Í
3 enni 

Spr ngfi 
At« 'lab 
12 oeeiPreston St., Selma, N. C

Shaft Encoder
Provides 1200 positions

Data Logger 698
For checking plant performance

Model PDL-1 process data logger provides data 
lor evaluation of process performance in indus
trial plants. An analog-digital conversion system, 
the unit records signals received from transducers 
attached to the process functions. Linearization 
circuits, thermocouple reference junctions, zero 
suppression, and scale factoring networks are pro
vided in the console. Power supplies are also self
contained within the unit. Data can be printed in 
three- or four-decimal digits.

Southwestern Industrial Electronics Co., Dept. 
ED, 10201 Westheimer Road, P.O. Box 22187, 
Houston 27, Tex.

Type C-139 shaft position encoder provides 
1200 positions in a 320-deg revolution, binary- 
coded decimal code. Nominal readout speed is 60 
rpm; maximum is 200 rpm. The unit uses a 3.5-in. 
disc and is housed in a case measuring 2x4x5 
in. It stands ±8 g at up to 1000 cps and 100 g 
steady along any axis.

Datex Corp., Dept. ED, 1307 S. Myrtle Ave., 
Monrovia, Calif.
Price ¿r Availability: $395 ea; from stock.

CIRCLE 111 ON READER-SERVICE CARO 
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Voltage Regulator 701
Provides 24 to 32 v

Model 4-28 miniature, solid-state voltage regu
lator accepts unregulated direct voltages from 
24 to 34 v and provides direct output voltages of 
24, 26, 28, 30 and 32 v. Tested to stand severe 
environmental conditions, the unit provides regu
lated voltages to timing mechanisms, servo mo
tors, and actuating mechanisms.

Acton Laboratories, Inc., Dept. ED, 533 Main 
St., Acton, Mass.

fat: Transistor, Capacitor, 
Diode, Fuse and

Component applications.
B T I electronic clips are now 

stocked for prompt shipment in a 
complete range of standard sizes and 
designs. The use of beryllium cop
per and associated alloys insures 
positive spring contact pressure with 
exceedingly high electrical and 
thermal conductivity.

Write today for the new series of 
B T I bulletins showing standard 
sizes with specifications.

HT I also offers standard 
grounding strips and ring 
contacts for all electronic If »j requirements.

Write for bulletin #E-106.

Braun Tool & Instrument
COMPANY, INC.

138 Fifth Ave., Hawthorne, N. J.

STANDARD SIZES

flexing will 
not destroy 

hermetic

noir available in

Windings 
of pre tested 
wire to meet 

specific 
operating 

needs
Unique 
contour 

provides long 
leakage 
paths

Exclusive 
tapered lugs 

for wrap around 
or feed thru 
connection

precision tooled 
beryllium copper

Mineral-filled 
epoxy resin 
bobbins & 

encapsulating 
coating



Printed-Circuit Connectors
Have tri-spring contacts

Best

Series 093 printed-circuit connectors have 
triple, independent, leaf-spring-action contacts 
that grip the circuit board over the entire contact 
area. The connectors are designed for 3/32-in. 
boards. The contacts follow board displacement, 
preventing discontinuity caused by vibration. The 
units are offered in over 90 sizes and mounting 
styles.

Precision Connectors, Inc., Dept. ED, P. O. Box 
96, Mineola, L. I., N. Y.

solution 

custom design 
potentiometer 
problems

Transistors
Come in pancake packages

For use in such equipment as airborne com
munications and computer systems, these pancake 
transistors have a height of 1/20 in. and a diam
eter of 1/4 in. The welded, vacuum-tight seal 
provides a leak-rating of better than 10-9 cc per 
sec, without sealing materials. Designated types 
1930, 1986, and 1987, these units are equal to 
types 2N357, 2N404, and 2N388, respectively, but 
with about a 10% reduction in size.

Sylvania Electric Products, Inc., Dept. ED, 730 
Third Ave., New York 17, N.Y.
Price: $30 ea.

Temperature Shock Chamber

_______I

KRO
I960

For automatic cycling of components

This temperature shock chamber is designed 
for rapid, automatic cycling of electronic com
ponents and small assemblies undergoing en
vironmental tests. Switching from hot to cold, in 
a range of —85 to ¿-425 F, takes 10 sec, and 
recovery time to the set point takes 20 min. En
tire operation is controlled with an automatic 
pro framer. Measuring 5 x 7 x 8 ft, the units 
steel interior has a work space of 45 x 30 x 55 in. 
It \ ill complete tests on as many as 25,000 tran
sistors at one time.

7 enney Engineering, Inc., Dept. ED, 1090 
Spr ngfield Road, Union, N.J.
Ac< ¡lability: Delivery ranges upward from about 
D veeks after receipt of order.

Merely write to The 
Gamewell Company, stating your requirements.

Gamewell engineers will take it from there. They’ve 
been designing high precision potentiometers and 
rotary switches for a good many years. And a great 
many of them have been custom-designed.

Naturally, this experience pays off. Take selection of 
the best resistance material for a given application as 
just one example. Here, Gamewell makes full use of all 
available alloys. And, backed by extensive files of in
service data, assures the best design of the resistance 
element in conjunction with the most compatible wiper
contact material.

When necessary, of course, Gamewell’s complete 
development and test facilities are put to use. Salt 
spray, humidity, extreme temperature, altitude, ac
celeration, vibration and many more test facilities are 
available to insure exact matching of pot to requirements.

In production, Gamewell facilities give custom-de
signed " pots” and rotary switches the benefits of today’s

most advanced methods and machines. Extensive metal 
working machinery, and refined dimensional checking 
devices assure production of every component to high 
precision tolerances. All "pots” are wound on precision 
machines, designed and built by Gamewell. And both 
winding and assembly are carried out in surroundings 
automatically kept spotlessly clean.

Thus it is that "pots” with even the most unusual 
electrical characteristics or mechanical features can be 
precisely produced in a minimum of time at Gamewell. 
Simplify your custom-designed potentiometer problems. 
Write The Gamewell Company, 1393 Chestnut St., 
Newton Upper Falls 64, Massachusetts. A Subsidiary of 
E.W. Bliss Company.

BLISS

PRECISION POTENTIOMETERS 
“INTEGRALS OF

HIGH PERFORMANCE“
CIRCLE 112 ON READER-SERVICE CARD
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NEW PRODUCTS

See Mallory For

ID TANTALUM

Double-Turret Solder Terminal
Mounts in a 0.094-in. hole

Rimediate di

MALLORY SOLID ELECTROLYTE TANTALUM CAPACITORS

Ultrasonic Cleaner
Is self-contained

euctr

Capacity 
in microfarads

Mallory C

ELECTRONIC DESIGN • August 17, 1960

Model 320 ultrasonic cleaner is entirely self
contained, has an operating frequency of 70 to 80 
kc, consumes 160 w, and has an output of 55 w. 
Two one-quart tanks are built into the generator 
liody, enabling the circuit to transmit power di
rectly from the generator to the transducerized 
tank. The second tank is for the rinse operation. 
Over-all dimensions are 14-3/4 x 9 x 10-1/2 in. 
Each tank measures 5-1/2 x 5-1/2 x 3 in.

L & R Manufacturing Co., Dept. ED, 577 Elm 
St, Kearny, N.J.
Price: $187.50, including cleaning solution con
centrate.

Type 1026 solder terminal has a double turret, 
mounts in a 0.094-in. hole, and is 0.237 in. high 
when mounted. Width of the terminal shoulder 
is 0.125 in. in diameter. Made of brass, the ter
minal is finished with 0.003-in. silver-plate plus 
water dip lacquer. It conforms to NAS 705.

Cambridge Thermionic Corp., Dept. ED, 445 
Concord Ave., Cambridge 38, Mass.
Price 6 Availability: $8.17 per 1,000 in quanti
ties of 5,000; delivery from stock.

This bismuth telluride alloy is for use in the 
manufacture of thermoelectric modules for cool
ing volumes up to 4 cu ft. Both negative anc 
positive types are available in the form of crystals 
up to 18 in. long. The figure of merit at 100 C 
for the positive type is 4-4.5 x 1O‘# and for the 
negative type, 2.7-3 x 10"3.

Materials Electronic Products Corp., Dept. ED, 
990 Spruce St, Trenton, N. J.
Availability: Both crystal rods and thermoelectric 
modules made from the rods are available for 
experimental use or for production purposes.
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Alloy For Thermoelectric Use
Available in rods to 18 in. long

Type Capacity Range WVDC 
Ratini

Temperatura 
Rang« Caw Style Caro Sb* 

Range

TAM 4.7-56 mfd. 25-6V -55 to +85*C

Plastic 

encapsulated, 

upright mounting

.188* thick, 

.313* square

TAS .33-330 mfd. 35-6V -80 to +85°C
Metal case 

axial leads

.125* diam. x .250* length 

to 341* diam .x.750* length

Life test time in hours

T T 1
2,000-Hour Test Shows Stability

DCt
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CAPACITORS
... widest selection

... highest reliability
When you’re designing transistorized miniature equipment, you’ll find 
that Mallory solid tantalum capacitors offer new design opportunities 
because of their stability, freedom from electrolyte leakage, broad tem
perature range, and high capacitance/volume ratio. Leader in tantalum 
capacitor development, Mallory gives you extra value in solid types: 
Widest selection in the industry. Metal-case subminiature Type TAS, in 
ratings from .33 to 330 mfd., 35 to 6 volts .. . and the unique, encapsu
lated Type TAM, especially useful in printed circuits because of its 
square-case, self-insulated design with grid-spaced parallel leads.
Exceptionally low leakage current... key to reliability and high 
temperature capability ... obtained by special Mallory processing.
Long Life ... proved by tests to 10,000 hours.
Broad temperature range . .. rated for 85°C; operable at 125°C at % 
rated voltage, and currently being evaluated for even higher temperatures, 
tow temperature rating: —55°C for TAM, —80°C for TAS.
Write or call us for a consultation on your solid tantalum capacitor 
applications. See us, too, for all your tantalum capacitor requirements, 
pur line of 16 different types is the broadest available ... covers solid, 
sintered anode, and foil types, from microminiature to high capacity.

Immediate delivery on 16 Mallory Tantalum Types

HAT: microminiature, metal case 
TAS: miniature, solid type 
TAM: miniature, solid type, 

plastic encapsulated
TAF: foil type
STNT: subminiature, metal case
TNT: miniature, metal case 
TAP-1: miniature, 2-30 mfd. 
TAP-2: miniature, 11-140 mfd.

TAP-3: miniature, 30-325 mfd.
M2: miniature, 150°C
XTK: miniature, 175°C
XTM: miniature, 175°C
XTL: miniature, 200°C
XTH:200°C
XT0:200oC
XTV: high capacity, 175°C

Mallory Capacitor Co. • Indianapolis 6, Indiana 
a division of

P R MALLORV a CO Inc

w Mallory Capacitor Company for a complete line of aluminum and 
‘ntalum electrolytic capacitors, and motor start and run capacitors.
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Order Tantalum Capacitors 

FROM STOCK 
at those 

MallorY 
Industrial Distributors

Planetary Ball Drive Unit
Has 6 to 1 ratio

Baltimore, Md.
Radio Electric Service

Binghamton, N.Y.
Stack Electronics

Boston, Mass.
Cramer Electronics, Inc.
DeMambro Radio Supply Co.
Lafayette Radio

Bridgeport, Conn.
Westconn Electronics

Buffalo, N.Y.
Wehle Electronics

Camden, NJ.
General Radio Supply Co.

Chicago, III.
Allied Radio Corp.
Newark Electronics Corp.

Cincinnati, Ohio
United Radio

Cleveland, Ohio
Pioneer Electronics

Dallas, Texas
Engineering Supply Co.

Dayton, Ohio
Allied Supply Co.

Denver, Colo.
Denver Electronics

Fords, NJ.
Atlas Electronics

Houston, Texas
Harrison Equipment Co., Inc.
Lenert Company

Indianapolis, Ind.
Graham Electronics

Los Angeles, Calif.
California Electronic Supply 
Kierulff Electronics, Inc.
Radio Product Sales

Minneapolis, Minn.
Northwest Radio

Montreal, Que.
Canadian Electrical Supply Co.

Mountainside, NJ.
Federated Purchaser, Inc.

Nashville, Tenn.
Electra Distributing Co.

Newark, NJ.
Lafayette Radio

New York, N.Y.
Harrison Radio Corp.
Harvey Radio Co., Inc.
Hudson Radio & TV Corp.
Lafayette Radio
Terminal Electronics

Oakland, Calif.
Elmar Electronics, Inc.

Ottawa, Ont.
Wackid Radio-TV Lab.

Palo Alto, Calif.
Zack Radio Supply Co.

Pasadena, Calif.
Electronic Supply Corp.

Philadelphia, Pa.
Herbach & Rademan. Inc.
Philadelphia Electronics

Pittsburgh, Pa.
Radio Parts Co.

Seattle, Wash.
F. B Connelly Co.

St. Louis, Mo.
Olive Electronics

Tampa, Florida
Thurow Distributors, Inc.

Toronto, Ont.
Alpha Aracon Radio Co.
Electro Sonic Supply
Wholesale Radio A Electronics

Tucson, Ariz.
Standard Radio Parts

Tulsa, Okla.
Engineering Supply Co.

Washington, D.C.
Electronic Industrial Sales

White Plains, N.Y.
Westchester Electronic Supply

Winston-Salem, N.C.
Dalton-Hege Radio Supply

This planetary ball drive unit, model 4511/DAF, 
has a ratio of 6 to 1. Four models are available 
and they have epicyclic friction drives. Dimen
sions are: diameter, 3/16 in.; length, 22/32 in. 
plus 1-1/8 in. shaft; shaft diameter, 1/4 in. The 
units are made in England by Jackson Bros.

M. Swedgal Electronics, Dept. ED, 258 Broad
way, New York 7, N.Y.
Price: $1.50 per unit.

Microwave Relay System 674
Covers 10.7 to 13.2 kmc

Model KRT 1000H microwave relay covers 
frequencies from 10.7 to 13.2 kmc. Transmitter 
output power is 0.1 w. The klystron tubes in the 
unit will operate for 7,500 hr. Conversion kits, 
including klystron and plumbing assembly of 
WR-75 waveguide, are also available.

Raytheon Co., Dept. ED, Waltham 54, Mass.

RF Amplifier 490

Range is 225 to 400 me

Model RD-210 1-kw rf amplifier, designed for 
final stage uhf transmitter use, is continuously 
timable from 225 to 400 me with a carrier oper
ating in F-l or A-3 mode. A class B linear unit, 
the amplifier provides complete monitoring of all 
pertinent supply voltages and currents along the 
forward and reflected output power. Provisions 
for metering vswr and for frequency alignment 
are included. The power supplies utilize silicon 
diodes.

Manson Laboratories, Inc., Dept. ED, P. O. 
Box 1214, Stamford, Conn.
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Coax Switch Successful 
8,000,000 miles 
from Earth

NEW PRODUCTS 
Beam Pentode 513 

Will deliver 400 w usable power

Frequency Standards 522
For aircraft and missile use

CHR0N0DÏHÎ 
RfSONRÎ OR 
Model W5S«» 
Freq g?*?

I SS

Pioneer V's successful switchover from 
the 5 watt transmitter to the 150 watt telemetry 
system by a Transco “Y” Type Coaxial 
Switch marks a milestone in accurate 
and reliable switching.
PROOF POSITIVE that this and 
other Transco switches can 
always be relied upon for positive 
operation — even in the most 
severe environmental conditions. 
Be sure to have complete 
specifications on hand for 
your next project.
IMPEDANCE 50 ohms 
FREQUENCY to 11 KMC 
VSWR 1.25 at 5 KMC 
INSERTION LOSS .15 db at 5 KMC 
CROSSTALK 35 db at 5 KMC 
WEIGHT 6 oz.

Type 4E27A beam pentode, suit
able for use as an amplifier, modu
lator, or oscillator, will deliver over 
400 w usable output at 2 w driving 
power in class C service. As a class 
ABi linear amplifier, it provides 260 
w of usable power. Plate dissipation 
rating is 125 w. Maximum plate volt
age is 4,000 v and maximum plate 
current is 200 ma. Grid-screen mu- 
factor is 5 and transconductance is 
2,500 pmhos.

Penta Laboratories, Inc., Dept. 
ED, 312 N. Nopal St., Santa Bar
bara, Calif.
Price 6- Availability: $30 to $40 ea; 
from stock.

Electronic Counter 521
For measurements of 1 cps to 20 kc

The Chronodyne frequency stand
ards, designed for aircraft and missile 
use, meet frequency requirements 
from 250 to 2,500 cps. They stand 
5 g peak vibration and 50 g shock 
for 11 msec. They are available with 
accuracy ratings of either ±0.025% 
or ±0.05% over the ambient tem
perature range of —40 to -|-80 C. 
The units weigh 2 oz and measure 
5/8 x 1.5 x 1.5 in.

Armec Corp., Dept. ED, 195 W. 
Hills Road, Huntington Sta., L.I., 
N.Y.

Silicon Power 529 
Rectifiers

Piv is 100 to 400 v

When you have a microwave 
switch problem be certain you contact 
Transco — BECAUSE Transco is 
the world’s largest manufacturer of 
microwave switches — designing 
and building more types of 
switches than any other firm.

PIONEER V PROJECT IS CARRIED OUT 
RY SPACE TECHNOLOGY LABORATOR
IES FOR THE NATIONAL AERONAU
TICS AND SPACE ADMINISTRATION 
UNDER THE DIRECTION OF THE AIR 
FORCE BALLISTIC MISSILE DIVISION.

CIRCLE 114 ON READER-SERVICE CARD 

118

PRODUCTS, INC.

12210 Nebraska Avenue
Los Angeles 25. Calif. ,

COAXIAL SWITCHES 
WAVEGUIDE SWITCHES
ANTENNAS
MICROWAVE COMPONENTS
VALVES
ACTUATORS

Model 1301P portable electronic 
counter is designed for measure
ments in the range of 1 cps to 20 kc. 
It contains four multivibrator-type 
display units. Associated with these 
are input and gating amplifiers and 
a 1-sec gate generator.

Aerotronic Associates, Inc., Dept. 
ED, Contoocook, N.H.
Price: $3.75 ea fob Contoocook.

These silicon power rectifiers, 
composed of styles ES-21 and ET- 
21, have piv ratings of 100 to 400 in 
100-v steps. The peak forward volt
age is 1.5 v max in 25 amp and the 
peak inverse current is 5 ma at 100 
C. Thermal drop is 2.75 C per w. 
Mounting torque is 50 Ib-in. for the 
ES-21 and 300 Ib-in. for the ET-21.

Syntron Co., Dept. ED, 283 Lex
ington Ave., Homer City, Pa.
Price ¿r Availability: $2.56 to $4.16 
ea; 14-day delivery time.
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Lockheed’s
Record of
Ach ie vement

LOCKHEED

Mixer-Preamplifier 
Unit

D. M. Stewart Manufacturing 
Co., Dept. ED, 3660 Jerome Ave., 
Chattanooga, Tenn.
Availability: The product is made 
on order and has a delivery time of 
45 to 60 days.

SCIENTISTS AND ENGINEERS of outstanding 
ability are invited to investigate opportunities offered by a com
pany that always looks far into the future. Openings are available 
in: Electronics systems; automatic controls; servosystems; 
antenna research; electronics research; physics—photoconduc
tivity, solar, infrared; flight test instrumentation; service 
engineering.

Please address your inquiry to: Mr. E. W. Des Lauriers, 
Manager Professional Placement Staff, Dept. 1308, 2407 No. 
Hollywood Way, Burbank, California.

If center frequency is 30 or 60 me

Model MMC-2 integrated wave
guide mixer-preamplifier is for use 
over the rf spectrum of 5.15 to 5.85 
kmc. If center frequencies of 30 or 
60 me are standard. Minimum gain 
is 25 db and over-all noise figure is 
less than 7.5 db. Over-all mounting 
space needed is greater than that 
required for the mixer unit alone.

I el, Inc., Dept. ED, 380 Oak St., 
Cobiague, N.Y.
Pn e Availability: $1490 ea; 
^10)5 ea in quantities of 10 to 24 
uni s. Delivery time is 60 days.

XAlew and expanding air/space programs at Lockheed point 
to the importance of electronics—from research and develop
ment to complete systems. Program diversification extends from 
space and atmospheric vehicle systems and components to 
studies to develop new techniques for neutralizing the submarine 
menace.

Some of the critical areas under investigation in electronics 
include: Design and development of electronic ground support 
test equipment; development of antenna equipment to receive 
telemetered, tracking and relay data in support of current and 
future sophisticated missiles and space projects; research, design 
and development of advanced antennas such as steerable UHF, 
electronic countermeasures, radomes, retarded wave; electro
magnetic research in corona and high altitude breakdown studies, 
surface wave generation, antenna vehicle interaction, millimeter 
wave radiometry.

Areas of investigation in other fields include: Solid state 
physics studies in improved radiation sensors and new solid state 
electronic devices; physics—photoconductivity and optics, solar, 
infrared; underwater sound propagation and oceanography stud
ies; the flight sciences; autocontrols and servosystems.

Lockheed’s record of achievement is being extended to many 
new fields. Shown here are examples of programs that range 
from research to final development and production:

Orbital Reentry Studies
Infrared Systems Studies
Mach 3 Air Transports
Atmospheric Escape Capsule
Anti-Submarine Warfare Systems
New Research Center

Barium Ferrite 380 
Magnets

Produce 3 x 10B gauss-oersteds

Type F-500 oriented barium-fer
rite, permanent magnets produce 
more than 3 x 106 gauss-oersteds 
with a remanence of 3900 gauss and 
a coercivity of 1900 oersteds. Rings, 
discs, and blocks are offered in 
thicknesses of 0.3 to 1 in. and up 
to 50 sq in. in area. They may be 
supplied magnetized or not magne
tized.

Crystal Filter 509
ransformer

Range is 50 kc to 50 me

Having a frequency range of 50 
I to 50 me, the type 2000 series 
miniature, hybrid transformer is de
signed for use in crystal filters. The 
units are epoxy-cased with printed 
« ircuit construction. Operating tem
perature range is from —55 to 
+125 C with a temperature coeffi
cient as low as 40 ppm per C. 
Claims for the unit include tight 
coupling, controlled T.” ratios, and 
high Q.

Allen Avionics, Inc., Dept. ED, 
255 E 2nd St., Mineola, N. Y.

y }
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It’s true. Xytan offers you a 
wide choice of silicon and ger
manium diodes at prices that 
start at only 20^ each. And the 
cost goes even lower for large 
quantity orders. These are top
grade, American-made semi
conductors with parameters 
that are completely classified 
and warranted. You know 
exactly what you’re getting.

How are such low prices pos
sible? These units do not meet 
all standard MIL specifications. 
That’s their only sin. So, if MIL 
standards aren’t important to 
your projects, you can make 
some tremendous savings.

Originally these products 
were portions of large orders 
made by one of the country’s 
leading semiconductor manu
facturers to meet rigid govern
ment specifications for space 
vehicles and the like. The 
requirements were so exacting 
that many of the semiconduc
tors did not fully meet all the 
rugged tests, and were immedi
ately put aside.

Don’t pay for parameters you 
don’t need. Write Xytan for 
prices, information and samples. 
After subjecting the samples to 
your own tests, name the models 
and quantities in which you’re 
interested. We guarantee that 
these are the finest semiconduc
tors for their price anywhere.

gent 
A voi 
part; 
uses

coated with Poxylube 75. This is a 
bonded film of molybdenum disulfide 
which provides pennanent dry lubri
cation and protects the metal against 
solvents, acids and corrosion.

NEW PRODUCTS 
Switch Light

cons! 
tectir 
L rei 
prog]

IS C 
Price

extendable slides take up only .620" of 
usable chassis space—far less than any 
other slides of equal capacity.

Made of hard, cold-rolled steel, each

Chassis-Trak C-230 slides are avail
able in seven lengths—12" to 24"—and 
in a choice of tilt, tilt-detent or non-tilt 
models. The detent model locks in 
three positions—90° up, horizontal, 
and 90° down—for convenience in 
servicing tube and circuitry sections.

For complete details and specifica
tions on the new C-230 Utility Slide, 
request Engineering Data Sheet 1600.

Type 1ERX-DLA-T switch light has a transis
torized neon driver. The unit may also be fur
nished without the transistor. For low-voltage cir
cuit triggering, the unit incorporates the switching 
function directly in one assembly with the transis
tor driver. Mil specs are met.

Eldema Corp., Dept. ED, 1805 Belcroft Ave., 
El Monte, Calif.
Price 6- Availability: $23.81 ea in quantities of 
one to 99. Delivery is four to six weeks after re
ceipt of order.

for further information, contact \

525 South Webster Avenue, Indianapolis, Indiana 
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design is an outstanding advantage ol 
»air of these fully

Write Xytan, 1755 Placentia 
Costa Mesa, California 
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Plastic Capacitors 693
Capacity range is 0.001 to 1 pf

Series 134 T fixed capacitors use paper plus 
a polyester plastic film and a synthetic imprég
nant. Capacity range is 0.001 to 1 pf at 200, 300, 
400, and 600 wvde. Tolerances of 5% are furnished 
on special order. Hermetically sealed in metal 
containers, the units have glass-to-metal solder
seal terminals. They are for applications in mis
sile guidance, computers, telemetry, and industrial 
electronics.

John E. Fast & Co., Dept. ED, 3598 Elston 
Ave., Chicago 18, Ill.
Availability: Some values from stock; others for 
six-week delivery.

Cathode Ray Tube 700
For use at 70,000 ft

Type SC 2809 cathode-ray tube is capable of 
photograph-recording at altitudes up to 70,000 
ft. Resolution is 6,000 lines with conventional 
focusing and deflection. Line width is less than 
0.0008 in. The unit has a flat, optical glass face
plate. Connections to internal elements are made 
through insulated leads, encapsulated at points 
of entry to the bulb.

Sylvania Electric Products, Inc., Dept. ED, 730 
Third Ave., New York 17, N.Y.

With the introduction of the C-230 
Utility Slide, Chassis-Trak can now 
offer a complete line of electronic cab
inet slides in a capacity range from 50 
to 275 lbs. The new Ûtility Slide can 
be used in any standard rack and in 
any type of mobile or stationary instal
lation where the chassis load does not 
exceed 100 lbs.

Chassis-Trak’s famous “pencil thin”

New Chassis-Trak Utility Slides 
Support 15 Times Their Own Weight 

Three Models—TILT, TILT-DETENT, and NON-TILT



Wideband Amplifier 525
For low-level signals
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For digital data on magnetic tape

Digital tape transport model 
M300 is designed to accelerate the 
handling and storage of data on 
magnetic tape. It uses a linear-ac
tion, electropneumatic reeling and 
tape drive system that provides 
gentle, positive tape handling. 
Avoiding the use of reciprocating 
parts and components, the transport 
uses solid-state circuitry’. The read 
and vTite heads are of all-metal 
construction, providing inherent pro
tection from clogging and oxide ad-

r* *
>RD

1< 5C

h< rence. The unit is free 
programing restriction up 
highest tape speed.

Midwestern Instruments,

Who else but Heinemann can give you circuit breakers, single-pole or multi-pole, 
in any integral or fractional current rating you need (from 0.010 to 200 amps) 

. . . with a choice of several time-delay ranges (or instantaneous-trip action)? 

Who else can oiler you these advantages in a line of breakers from subminiature 
size on up? Who else, as a matter of fact, can guarantee the kind of temperature

stable, derating-free performance that only hydraulic-magnetic actuation provides? 
It might just be that we can make you a breaker precisely suited to that tricky 
job you're working on. Our Circuit Breaker Engineering Guide, Bulletin 201, 

will give you specs and stuff, and may suggest some possibilities. Heinemann 
Electric Company, 156 Plum Street, Trenton 2, New Jersey.

Type 1121 low-noise, two-stage, 
cascode-input amplifier is designed 
to increase the amplitude of low- 
level, wide-band signals and suits 
applications requiring up to 100 in 
voltage gain. The terminated output 
allows at least 100 ft separation be
tween the amplifier and the asso
ciated instrument. The ± 1-v output 
provides linear amplification of any 
input up to ±10 mv at full gain. 
Rise time is about 21 nsec. Band
width is 5 cps to 17 me.

Tektronix, Inc., Dept. ED, P. (). 
Box 831, Portland 7, Ore.
Price: $425.



NEW PRODUCTSBREAKTHROUGH IN

THE SCIENCE OF Are dpdt type

PRESSURE CONTROL

60 cps

WIANCKO’S Q3700 SERIES
DIGITAL PRESSURE GENERATOR

intercommunicationsceivers.

Lead Holder
For continuous use at 200 C

Ideal for:

Frequency

Precision with lasting reliability
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Frequency 
ConiPdroTor

Pressure 
Reservoir

Regulated 
Pressure

Crys»al-Controrled 
Reference Oscillator

Computer-Type 
Switches

< IltClE

EL CTf

three phase.
Perkin Engineering Corp., Dept 

ED, 345 Kansas St., El Segundo 
Calif.
Price 6- Availability: $1520 ea; 90- 
day delivery time.
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This system, employing unique digital servo concepts, provides instant selection of a 
pneumatic pressure accurate to 4-0.05 PERCENT.
Pressure in a reservoir is measured and converted to a precision frequency. This fre
quency is compared with a selected reference frequency If the frequency from the 
pressure sensor is high with respect to the reference frequency, the comparator pro 
duces a difference frequency in the form of pulses. These pulses then drive momentary 
exhaust valves until the pressure drops to the pre selected value. When the frequency 
is low, error signals are produced which operate momentary pressurizing valves The 
Q3700 is the best answer yet to pressure control and calibration problems.

•OS ON 3tS C 
CH AGO 3, 
•<' JIT 17, ■ 
‘O MCtl»

IAHXIS

equipment.
Clarostat Manufacturing Co., Inc.

Dept. ED, Dover, N.H.
Price 6- Availability: List price i 
$57.10 ea; delivery is from stock.

These illuminated computer-type 
switches can be either maintained or 
momentary contact type and have a 
dpdt arrangement. Ratings are 3 
amp at 250 v, 5 amp at J 25 v ac or 
de, and as low as 5 mv, 25 amp and 
less for dry circuit applications. 
Complete with panel indicating 
lights, this line of units can be used 
in data systems and in ground sup
port equipment.

Cutler-Hammer Inc., Dept. ED, 
538 N. 12th St., Milwaukee, Wis. 
Availability: Made on order, the 
switches can be delivered in 42

Model CLH-I04 component lead 
holder is for use in development, 
qualification, and reliability testing 
of component parts at 200 C. Con
tact pressure is maintained between 
5 and 7 lb at maximum jaw opening 
by a stainless steel spring. The con
nector body and plunger are made 
of brass with a nickel and gold plate.

The Davep Co., Dept. ED, Liv
ingston, N.J.
Price if Availability: Price is $0.90 
ea in quantities to 100; delivery is 
from stock.

Pretsun Sensor 
and

Oscillator «—

Supply Pressure

Exhaust

Programming precision pressure time functions

Automatic ond-to-end calibration of data and telemetering systems

Rapid calibration of pressure devices

Ground checkout of instrument and control systems
Miniature Relay 557

Contacts are rated at 2 amp

Type SM relay has a hermetically 
sealed contact chamber to isolate the 
contacts from contamination. A CVE 
armature, pivoted on jewels, enables 
the relay to stand shock of 50 g and 
v ibration of 30 g at up to 2,000 cps. 
The contacts are 2 pdt rated at 2 
amp at 30 v de with a resistance of 
0.05 ohms max; contact life is 100.
000 operations. The relay weighs 18 
±1 g and measures 0.875 x 0.8 x 
0.4 in.

Couch Ordnance, Inc., Dept. ED, 
3 Arlington St.. North Quincy 71, 
Mass.
Price 6- Availability: $16 ea in small 
quantities; one-month delivery.

Power Supply 555
Provides 28 v at 50 amp

Type M-1217A power supply has 
a de output of 28 v ± 10% at 50 amp. 
Line and load regulation at nominal 
output is ±5%. Regulation is ±5% 
for line and load changes from no 
load to full load. Ripple is 2% rm.s.

Potentiometer 558 
Switches
With 0.5 and 2-w potentiometers

Providing both volume control 
and push-pull switching, these po
tentiometer switches are offered in 
a complete range of resistance 
values. The series 43 2-w wirewound 
potentiometer and the series 47 0.5- 
w composition potentiometer are 
used. Uses are in radios, TV' re-

digital-seroo 
reliability 
crys tal-determined
accuracy
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NEW 
FLANGELESS 
S LICON 
RECTIFIERS
from MOTOROLA

Now you have your 
choice of three silicon 

rectifier packages 
from Motorola.

The new flangeless units 
are smaller than top hats 
yet offer identical ratings. 
They lay flat like a resis
tor for easy connection to 
terminals. Both the Moto
rola flangeless and top 
hats are tested at 150% of 
PIV to assure you extra 
reliability.

Whether you require 
top hats, studs, or the new 
flangeless, look to Moto
rola for your silicon recti
fier requirements. JAN 
types also available. For 
complete technical 
information contact your 
Motorola Semiconductor 
district office.

TOP HAT 
RECTIFIERS

Type Ne. 
1N537 
1N538 
1N539 
1N540 
1N1095 
1N547 & 
1N1096

PIV
100 
200 
300
400 
500 
600

Input Conditioning Unit 360
Has 12 channels

This 12-channel strain gage and transducer in
put conditioning unit is for feeding oscillographs 
directly or front ends of data acquisition systems. 
Designated model 12-200BX, the unit accommo
dates 12 resistance-type transducers, 1, 2, or 4 
active arms, employing 3, 4, 5, or 6 wire input 
techniques. Sensitivity losses due to cable length 
are calibrated out.

B & F Instruments, Inc., Dept. ED, 3644 N. 
Lawrence St., Philadelphia 40, Pa.
Price & Availability: $1828 ea; 45-day delivery 
time.

Temperature Chamber

FLANGELESS 
RECTIFIERS

Type No. 
1N2610 
1N2611 
1N2612 
1N2613 
1N2614 
1N2615

PIV
100 
200 
300
400 
500 
600

For missile-aircraft components

Model TE-100 temperature chamber is for mis
sile-aircraft component tests requiring high-low 
temperature environments and vibration in all 
three axes. The chamber is designed to be used 
with the TC-109 temperature conditioning unit 
which provides high flow of high- or low-tem
perature air. A hydraulic lift, making the chamber 
self-elevating for use over vibration exciters or

STUD MOUNTED RECTIFIERS
Type No.
1N253 
1N254 
1N255 
1N256 
1N1115

STUDS 
Typo No. 
JAN 1N253 
JAN 1N254 
JAN 1N255 
JAN 1N256

'MK 1051 ttoon<»ld

PIV
100 
200 
400 
600 
100

Type No. 
1N1116 
1N1117 
1N1118 
1N1119 
1N1120

JANS

PIV
100 
200 
400 
600

PIV
200 
300 
400
500 
600

TOP HATS 
Type No.

JAN 1N538 
JAN 1N540 
JAN IN547 i

PIV
200 
400
600

MOTOROLA

NOMy woW 2 0821
Liberty 5-219«

GRegory 2 5300

PRECISION-FORMED
ENCAPSULATING
SHELLS AND HEADERS

NEW TECHNIQUE FOR 
VOLUME PRODUCTION OF 
PACKAGED COMPONENTS 
ANO CIRCUIT MODULES

oil-film vibration slip tables, is optional.
Wyle Manufacturing Corp., Dept. ED, El 

gundo, Calif.
Availability: Delivery time is three weeks.

Transistors

Se-

Drift-field type

These pnp, germanium, drift-field transistors 
come in compact, three-lead cases. Types 2N1524 
through 2N1527, 2N1631 through 2N1636 are for 
battery-operated am broadcast-band, portable ra
dios. Types 2N1637 through 2N1639 are for am 
broadcast-band auto radios. Units with three leads 
for printed or wire-in type circuit applications 
conform to the TO-1 JEDEC package. Units with 
three pins for plug-in or socketed type applica
tions conform to TO-40.

Radio Corp, of America, Semiconductor & Ma
terials Div., Dept. ED, Somerville, N.J.

No molds to make and maintain! With shell-and-header encap
sulation, the mold is the package. You just mount the component 
on the header and press-fit the header in the shell. The encap
sulant fill, you put in any way you like: pellet, powder, poured 
or pressure-fed liquid. □ The package you’ll get will be flawlessly 
smooth surfaced, precisely dimensioned, perfectly uniform from 
batch to batch. It will cost you less to produce. And it will be a 
whole lot neater and more attractive than any mold casting. 
□ Where can you get more information? From the Milton Ross 
Company. We manufacture all sorts of encapsulating shells and 
headers. We make them in colors, for color coding. In diallyl 
phthalate, alkyd or other high-temperature plastics. In standard 
pin-circle or tenth-inch configurations, or in any size or shape 
the customer wants (at no tooling cost to him, on volume orders). 
We’d be glad to work with you on any ideas you might have in 
mind. Give us a call or drop us a note.

THE MILTON ROSS COMPANY
236 Jacksonville Road, Hatboro, Pa. Phone: OSbome 2-0551
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PRODUCTION PRODUCTS

Vacuum Pump
ALPHA

ma

CIRCLE 121 ON READER-SERVICE CARD
Ultrasonic Generator

Output is 1 kw

TERAGLA

Over
5 yea- guarantee

Natvm- Teragli

CORPORATION

Ch; thaï

CIRCLE 123 ON READER-SERVICE CARD

or in sheets. Ask for Data Sheettapes, in full width rolls (36'*) 
and Samples.
•Trademark applied for.

is available in Iwo thicknesses, 01(1 * and 012'

HF: 1/751 tl 1/115 
NO 10*0 RPM. 3400 
FULL 10*0 OMI:* 
2000 3200 
INPOT WATTS: 0-30 
VOLTS:
115 V. 10 cy AC sti 
*Liwir Ml lui wMi 
lisi available

Model G-310 Ultrasonic Generator is rated at an 
output of 1 kw average power and 2 kw of peak 
power at 38 to 42 kc; it will drive a barium
titanate crystal with a radiating surface of 192 sq 
in. The generator is designed for production line 
cleaning and degreasing, pilot plant testing of 
large-scale cleaning operations or adding ultra
sonics to conventional equipment. The unit, which 
operates on 115 v at 20 amp, measures 21-3/4 x 18 
x 28-5/8 in. and is powered by two vacuum tubes. 
It weighs 225 lb.

National Ultrasonic Corp., Dept. ED, 111 Mont
gomery Ave., Irvington 11, N.J.
Price ¿r Availability: The generator is priced at I 
$1,375 and is available in 2 to 3 weeks.

A NEW CLASS B INSULATIOIT w 
WITH RESILIENT WEAVE AND HIGH 
DIELECTRIC STRENGTH UNDER STRETCH

tn 
i x
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oven j 
work f 
use I ft

Achieves below 109 mm

sizes 
Oper, 
sui tal 
ferrite 
silieoi 
lined

MOUNTING: From rear or by special pads on front. 
BEARING: Single, long-life, permanently lubricated. 
STATOR: Vacuum varnish impregnated coil on molded 
nylon bobbin.
ROTOR: Dynamically balanced for ultra quiet opera
tion.
ROTATION: Unidirectional (CW or CCW as specified). 
SHAFT-HUB: Assures positive and accurate location of 
connecting pert (fen) which must run concentric. Can 
also be furnished with shaft extension from hub..

This 
range <

The UlteVac 327 Pump achieves a vacuum be
low 10"9 mm Hg with a cold-cathode discharge 
in a magnetic field. It removes gas molecules 
and atoms from circulation by formation of chem
ically stable compounds and ion burial. The pump, 
invulnerable to power failure, draws current in 
relationship with pressure, permitting it to act as 
a vacuum gauge. Applications of the pump in
clude vacuum-tube and semiconductor-processing, 
thin films and particle accelerators.

Ultek Corp., Dept. ED, 920 Commercial St.. 
Palo Alto, Calif.

Pric< 
unit.

Pearl 
Avaih 
with i 
specs.

rO«MCRIV THf NATIONAI VAINISNCD MODUCTI COtPOSATION 

Tetoplrane FULTON «4400 Cable ANmr NATVAR: RAHWAY, N. A. 
RANDOLPH AVINUI • WOODRRIDOI, NSW JKRSIY
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for fao applications
$ 1 HOWARD MODIL 10B5

2 Pole, Unit Bearing
] FRACTIONAL

* H.P. MOTOR

Natvar Teragln* is n nw flexible insulating material comprising a bese 
fabric, woven from polyester (polyethylene terephthalate, or Dacron ) 
warp yams und continuous filament glass filler yams, < oated with an 
improved varnish, possessing exceptional dielectric strength under elonga
tion. It will withstand Class B (I3O*C) operating temperatures.
In view of the higher dielectric strength of Natvar I eraglas compared 
to bias varnished cambric, thinner sections or fewer layers may be used 
to provide the voltage breakdown protection desired. Consequently, at 
comparable tape prices, n significant saving may be realized in produc
tion costs, while pemiitting up-grading to ( lass B (130' I ) temperatures. 
Natvar Teragla- will prove advantageous in many applications—for in
sulating motors, generators, transformers, cables, switch gear, busbars, 
and other apparatu- and equipment where resiliency and high dielectric 
strength are desirable.

test 
solit 
ture 
proc 
reco

Sim is yew iNciflcatlMS ir writ« tor crayirti ea til«. w e R

HOWARD INDUSTRIES, INC. C35H 
1725 State St., Ratine. Wisconsin

Divisions Electric Motor Corp. Cydohm Motor Corp. Loyd Derates Co

THE CHOICE OF LEADING 
MANUFACTURERS

The Lenders Specify ALPHLEX® TUBING & SLEEVING

electronic

HOWARD

For these advantages Alphlex Tubing & Sleeving is used by such leaders as Convair, General 
Electric, Guitón Industries, Polaroid Corporation & Govt, agencies. Write for Alphlex catalog.

made to the highest standards • comprehensive variety of colors and put-ups 
immediate delivery from your local Alpha Wire distributor

ALPHA WIRE CORPORATION Subsidiary of LORAL Electronics Corporation 

200 Varick Street, New York 14, N. Y.
Pacific Division 1871 So. Orange Dr., Los Angeles 19, Calif

A. CLEAR B. BLACK C. YELLOW D. RED E. BLUE F. BROWN G. GREEN H. WHITE I. ORANGE J. NATURAL K VIOLET

i

TYPE DESCRIPTION
DIELECTRIC TEMP.

GRADE STRENGTH V/MIL RATING
LOW TEMP. 

FLEX.
OIL SIZES S

RESISTANCE COLORS
F VC-1.,5 High resistance to heat, nil, chemicals, corrosion,
PLASTIC fungi; no loss in tensile strength or flexibility.
TUBING Protects irregular objects and snakes well

800 105°C —30'C remams #24 #12 A-l
flexible #11 #2 A, B, C, D, G, H
indefinitely #2% #1 A, B <

PVC-744 PLAST. TUBING Specifically designed for sub-zero temperatures. 550 70°C —67°C Good #24-#0 A
PlF 130 PLASTIC Class B insulation tor continuous operation
IMPREGNATED tn 130°C Excellent color retention even on
FIBERGLASS SLEEVING prolonged baking at high altitudes.

A-l riOOn 130 °C
8-1 «011 lJu°C
Cl 2500 130°C

—30°C
—30°C
—30°C

Good #24 #2 B, C, D. b
Good #1 and larger C, D
Good

VTS 135 VARNISH Class B insulati n for general use. high tensile
IMPREGNATED strength, good flexibility, non-peeling cracking,
TUBING & SLEEVING low moisture absorption acid oil resistant.

A-l 7000 135°C
B 1 4000 135°C
C-l 2500 135°C

Good #24-# 2 B, C. D, G
Good #2%#i 8, C
Good

ICT 200 Unmatched for electrical application at high
TEFLON temi erature frequencies Thin, flexible, permits
EXTRUDED TUBING miniaturization and compactness.

500-1000 250 °C —90'C Excellent #30#15 B-K
#14-#8 B, C, D, F, G, H, 1, J
#7-#OJ

SRT-250 Excellent (ensile strength, elongation, and tear
SILICONE RUBBER strength, low water absorption and
EXTRUDED TIDING got d oil resistance

400 200’C —85°C Good #28-010 H

PVC-8O Excellent snaking, expands to irregular shapes.
EXTRUDED Dilates under certain conditions and resumes
PLASTIC TUBING its size if it is the polyvinylchloride type

800 80°C —30 °C stiffens slightly #24 #12 A-l
#11-#? A. B, C, D, G. H
#2% 41 A, B

PLE-70 (Same as PVC-80) 1200 80°C —70°C swells slightly #24-#7 J
W-20C Class H insulation, excellent for shock resistance.
SILICONE RUBBER extreme flexibility and freedom from cracking
FIBERGLASS TUBING and crazing at extreme temperatures

A-l 7000 200 °C
B-l 4000 ron C
C-l ’500 200 °C o o

 o 
oo

o Good #24 #15 B-K
Good #14 #2 B, C, D. G, H,J
Good #1-#V? B, C. H 1

HTF 1200 Class H insulation. Tightly braided sleeving
Hl TEMPERATURE for use up to 650°C Can be colored for coding
FIBERGLASS Special constructions up to 1/16' wall thickness
SLEEVING and double wall thickness available

Determined 650 °C 
by space 
factor

—55°C Good #24-#% B, J

5FS—00 Class H insulation fc r high temperature use.
SILICONE Remains flexible and retains its electrical
IMPREGNATED properties to 20S°C.
FIBERGLASS TUBING

C-l 2500 205 C
C 2 *500 205 C
C-3 Space factor 205°C

. JMM......... - _

—39°C
—39°C
—39°C

Good #24-0% J
Good 
Good



Marking Machine

New
broad-band

Test purity of rinse waters high-speed
microwave

switchKilns

and crystal-protecting

Oven
Provides to 500 F

Mont-

Subsidiary of GENERAL TELEPHONE ¡ELECTRONICS GENERAL

125

Sylvania’s research in microwave components has 
resulted in an important new development which over
comes many of the disadvantages of existing microwave 
switching and duplexing devices. It is a hot-cathode, 
grid-initiated arc discharge switch with this unique 
combination of features:

Fluid Analyzer

For engineering samples in C or X bands 
or information on units in other bands, 

contact your Sylvania sales office or write to 
Sylvania Special Tube Operations 

500 Evelyn Avenue, Mountain View, California

ELf CTRONIC DESIGN • August 17, 1960

SHOWN APPROXIMATELY ACTUAL SIZE 
(2%" OVERALL).

This automatic fluid analyzer can be used to 
test the purity of rinse waters and to sample the 
solid concentration of fluids used in the manufac
ture of electronic components. The basic data is 
produced on a filter membrane. A strip-chart 
recording attachment is also available.

Graver Water Conditioning Co., Dept. ED, 
216 W. 14th St, New York 11, N.Y.
Price ¿7 Availability: $2875 ea for the standard 
unit. Delivery is from stock.

DUPLEXING AND CRYSTAL PROTECTION APPLICATIONS 
Negligible spike leakage 

Insertion loss as low as 0.2 db 
Maintains performance at low temperatures 

No noise contribution to receiver (no keep-alive current) 
Protects against RF power at lower levels than TR’s

his miniature batch oven has a temperature 
range of 100 to 500 F. At 260 C (500 F), control 
and uniformity are ±1 C; at 200 C, ±0.5 C. The 
oven permits processing of flat or odd-shaped 
wo k pieces without special loading. It can be 
use 1 for operations such as baking, pre-heating, 
dry ng, and aging. Inside dimensions are 19 x 18 
x 1 .5 in. in diameter. Over-all dimensions are 29 
x 4 x 30 in. in diameter.

1 ue M Electric Co., Dept. ED, 138th & 
Ch; diam St., Blue Island, Ill.

Now-a superior new device 
for your switching, duplexing
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With 0.75 to 16.7 cu ft capacities

These industrial box kilns are available in 18 
sizes covering capacities of 0.75 to 16.7 cu ft. 
Operating at temperatures up to 2750 F, they are 
suitable precision electronic ceramics such as 
ferrites, steatites, and titanites. Equipped with 
silicon carbide hearths, the heating chambers are 
lined with insulating brick.

Harper Electric Furnace Corp., Dept. ED, 110 
Pearl St., Buffalo 2, N.Y.
Availability: The unit is generally made on order 
with instrumentation furnished to meet customer 
specs.

Processes 2,000 pieces per hr

This automatic machine applies paint and dial 
fillers to depressed numerals, letters, and calibra
tion markings at rates up to 2.000 pieces per hr. 
Designated model FWP-40, the machine indexes 
3,000 cycles per hr. Parts can be unloaded auto
matically. Installation requires only the connec
tion of exhaust facilities, compressed air, and 
electric power source.

Conforming Matrix Corp., Dept. ED, 476 Fac
tories Bldg., Toledo 2, Ohio.
Price & Availability: $6,000 to $15,000 ea; made 
on order for 60-day delivery.

• Suitable for high and low power applications
• Firing time of . 1 -.3 microsecond
• Recovery time of the order of 1-10 microseconds
• Band width comparable to full waveguide band
• Consistent, reproducible pliase of transmission 

and reflection
It has these specific advantages:

SWITCHING APPLICATIONS
High-speed Controlled firing High isolation Low loss



»SERVICES FOR DESIGNERS
HERE’S WHY VELOCITY DAMP
ING IMPROVES SERVOSYSTEM 
RELIABILITY... The velocity-damp 
servomotor is a replacement for compli
cated rate-feedback loops—it achieves 
stability by simple and self-contained 
electromagnetic means.

For example, the beckman® Size 8 
Velocity-Damp Servomotor offers up to 
25 dyne-cm.-sec./rad. additional damp
ing, and can replace damping genera
tors in 80% of present applications. In 
addition to elimination of phase shift 
and null voltage problems inherent in 
rate feedback systems, the velocity
damp unit is shorter, lighter, and con
sumes less power.

In beckman Velocity-Damp Servo
motors, damping is a direct function of 
velocity. A low-inertia drag cup, inte
gral with the motor shaft rotates in a 
magnetic field generated by a pair of 
permanent magnets. Polarity of one 
magnet is variable with respect to the 
other, so that total force due to induced 
currents may be externally adjusted 
during operation.

In addition to Size 8 Velocity-Damp 
Servomotors, beckman offers similar 
units in their Size 11, 15 and 18 lines.

For a complete delineation of servo
motor damping theory... including 
transfer functions to help you deter
mine damping needs...write for our 
Servo Brief entitled, “Electromagnetic 
Damping”

Project and System Engineering 266

12Ó

Beckman ,, „ .
i Hellpot

POTS : MOTORS : METERS
Helipot Division of f s
Beckman Instruments, Inc. 1 years f
Fullerton, California
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The principal areas of activity in which the 
company is involved are:
n Antennas and Radiation. The company is pre
pared to reduce customers’ requirements to physi
cal equipments.
■ Communications and Navigation.
■ Data Handling. The company’s resources pro
vide a range of customer services from problem 
analysis to complete system design.
■ Detection and Identification.
■ Flight Training and Simulation. The company 
offers to design and develop complete mission
type simulators for fixed and rotary-wing aircraft, 
radar and fire control, and missiles.
n Physical Sciences. A research materials labora
tory performs research on the structure and ap
plication of new materials to support electronics.
■ Reconnaissance.

Compliance with specification requirements are 
said to be insured through testing conducted at 
the company’s extensive testing facilities. A 
Quality Control Department subjects both devel
opmental units and production runs to the re
quirements and procedures of specifications at 
every significant stage of procurement, develop
ment, and construction where required.

The company’s field organization also performs 
customer services, including: training of qualified 
customer personnel; pre-flight and flight-line 
checking; advanced base-shop maintenance; spare 
parts availability and handling, and test equip
ment support. Field service personnel are said to 
represent the company in such places as England, 
France, Germany, Denmark, Japan, Okinawa, and 
Morocco.

Melpar, Inc., Dept. ED, Engineering Services, 
3000 Arlington Boulevard, Falls Church, Va.

Potentiometer Testing
A completely equipped testing facility is now 

available to designers of precision potentiometers. 
Some of the special devices used to meet test 
requirements peculiar to certain precision poten
tiometers are:
n Linearity testers (0.008% master)
■ Rotational life test machines (single and multi- 
tuin)
■ Equivalent noise test set
■ Low temperature operation torque test set
n Open circuit detection device (24 units checked 
simultaneously—to 0.1 msec).

Among the standard equipments available at 
the facility are: vibration testers, military stand
ard shock machines, altitude test chamber, life

NATIONAL 
HR KNOBS

Precision made of the finest quality materials 
and recognized for excellence in design, Na
tional's line of HR Knobs are long a favorite of 
electronics people everywhere. Available in a 
number of types, styles, sizes and colors, 
National’s comprehensive HR knob (and dial) 
line makes it possible to meet most of your 
knob requirements by ordering from catalog 
stock. A representative catalog listing:

TYPE HRS:- Top quality Tenite, easy grip
knurling, black or grey or to specifications; 
chrome plated bevel skirt, depressed numerals 
black enamelled; numbering 180° or 300s.

TYPE HRT: Modern, large knobs designed for 
NATIONAL’S receivers, now available by popular 
request. Deluxe, modern knob is made of black 
or grey Tenite; chrome plated inlay.

TYPE HR: Tenite, easy grip knurling, with or 
without white dot, or with special mar^ngs; 
black or grey or to specifications.

TYPE HRB: Lever knob is ideal for 
switching and for other applications ;-we 
switch is turned to several index positions. 
Highly polished, bright zinc alloy die cast, or 
anodized in a variety of special colors. 
National Radio Co. also manufactures many 
other electronic and electromechanical compo
nents. For catalog covering your needs ... or 
for your special design or applications prob
lems, write or call:

National RADIO CO., INC.
MELROSE 76, MASS. NORMANDIE 5 4800

A wholly own«d subsidiary of National Co.. Inc.
Export: AD AURIEMA, INC., 85 Broad St, N.Y., N.Y., U.S* 
In Canada CANADIAN MARCONI CO., 830 Bayview Mt 

Toronto 17, Ont.
Specifications subject to change without notice.

WESCON, BOOTH 2522
CIRCLE 125 ON READER-SERVICE CARO
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LABORATORY FOR ELECTRONICS
MAGNETIC DEVICES OPERATIONS
COMPUTER PRODUCTS DIVISION
1079 COMMONWEALTH AVENUE

Name

Title

Company

Dr ision

AdJress
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TYPICAL USES:

AVAILABLE FROM STOCK:

ELECTRICAL AND INDUSTRIAL SPECIALTY TAPES

CONNECTICUT HARD RUBBER CO

available

write for

Say,
whats this

I hear
about LFE

making

66 test apparatus, and high temperature oven. Stand-
ard electrical equipment for hi-pot, insulation re
sistance, angles, ratios, resistance and torque test
ing are also available.

Radio Corp, of America, Defense Electronic
Products, Central Engineering, Bldg. 1-6, Dept.
ED, Camden, N.J.

ials 
Na- 

e of 
n a 
lors, 
dial) 
your 
:alog

New Datacenter
read/write 

heads for 
magnetic drums 

and
tape?”

“They have been 
making them 

for years
for their own 

systems!
Now they’re

to the industry.
Why don t you

further info?

BOSTON 15, MASS

Meas« sand ma complete data on
your magnetic read/write heads.

tlEZTRONIC DESIGN • August

A new Datacenter Services tape facility has 
recently been opened in San Jose, Calif. The in
stallation, using an IBM 704, is said to have a 
complete range of input-output and storage com
ponents. Included are: card readers, punches and 
printers; 10 magnetic tape units; and maximum 
core storage and magnetic drum units. IBM 7000 
series equipment is expected to be available at a 
later date.

The organization also provides programing and 
machine services on IBM 700 series equipment 
in Boston, Chicago, Los Angeles, New York, and 
Washington, D.C.

Serv ice Bureau Corp., Dept. ED, 425 Park Ave., 
New York 22, N.Y.

Custom Teflon Shapes 269
The company is prepared to manufacture thin 

and standard wall spaghetti tubing, lightweight, 
industrial, aircraft tubing and small diameter rod
to meet customer requirements. Wall thickness
of the available tubing has a range from 0.005
in. and up.

Among the special extruded shapes that can
be produced from T-6 powder are: channel, T,
square, triangle, diamond, and oval tube.

Timely Technical Products, Inc., Dept. ED, S.
Jefferson Road, Whippany, N.J.

Technical Data Preparation
Company services involve the preparation of

complex technical publications for aircraft, rocket
and missile, and electronics manufacturers. Tech-
nical publications for every purpose, from research
and development through field maintenance, can
bo produced.

The company has specialists in printed cir
cuitry, logic boards, memory systems, data proc
essing and reduction, and research and develop
ment documentation. Every major phase of litera
ture production is thoroughly checked out in
process, and at final stages.

Genge & Associates, Dept. ED, 1502 E. Colo-
rado St., Glendale 5, Calif.

17, 1960

CHR Temp-R-Tapes are easy to apply 
economicaL.dependable in service

Choose the right Temp-R-Tape for your job from a variety of
types which combine some form of Teflon*, Fiberglas or Silicone
Rubber backing with a silicone polymer adhesive. Temp-R-Tapes
are all pressure-sensitive, even those which are thermal curing,
and adhere securely to most materials, including Teflon, at ex-
tremely high temperatures. Each of these versatile tapes possess
a superior combination of electrical, mechanical and physical
properties suitable for a variety of applications where high dielec-
tric strength, thermal stability, moisture resistance, durability,
low coefficient of friction, non-stick properties, non-corrosiveness,
non-aging characteristics or fuel resistance may be required.

Electrical — slot lining', interlayer and interphase insulation; har-
ness bundling; splicing; wrapping for microwave components,
transformer coils, capacitors and high voltage cables. Mechanical
— facings for film guides m electronic instruments, heat sealing
bars, forming dies, chutes, guide rails, and for protection tor
metals and other materials being chemically cleaned or coated.

%" to 2" widths, 18 yd. and 36 yd. rolls and 12" width on liner
by lineal yard. Special roll widths slit to order. Temp-R-Tape is
sold nationally through distributors.
FREE SAMPLE and folder — write, phone or use inquiry service.

Main office: New Haven 9, Connecticut
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Compact, 
Servo-Operated ■■ com 

PPF 
limil

Lamps may be replaced when necessary during 
overhaul without removing the scale plate or 
pointer. Separate 5-v connections permit control 
of the light level and allow for operation on 
either ac or de.

The readability of the low torque counter 
(cyclometer) is approximately 15 times that of 
the pointer. For example, a 20-PPH signal pro
duces 0.02-in. motion at the pointer tip, while the 
same signal produces a 0.30-in. motion on the 
counter wheel surface. The special low-torque 
counter was developed to have a starting torque 
of less than 0.01 in.-oz. at 25 C. Careful cleaning 
and adjustment of the initial unit help maintain 
uniform counter characteristics throughout the 
life of the instrument.

The 1/8-in, high white on black background 
counter numbers are marked on 1/2-in. diam, ex
ternal pinion, dull black nylon counter wheels. 
Nylon gives light weight for low inertia and long 
wear. The nylon bearing surfaces also provide a 
high degree of self lubrication for minimum 
torque over the operating temperature range.

Because this indicator has a non-linear scale, a 
metal flag is fastened to the ‘1000’* wheel of the 
counter at the 5,000 PPH point to mask all 
counter numbers above 5,000. This feature per
mits using the digital readout for non-linear or 
stepped scale applications.

High counter accuracy, sensitivity and repeat !
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A
NALOG presentation for quick readout has 
been combined with digital presentation 
for precise readout in a 2-in. diam servo indi

cator of an aircraft fuel rate.
The analog presentation is obtained through 

a scale plate and pointer. It gives only a quick, 
approximate indication because only main divi
sions are on the dial. The digital presentation 
duplicates the pointer reading on a four-digit 
counter to provide a more precise indication. The 
last digit of the counter is a fixed zero to elimi
nate the need for a multiplying factor of ten.

The indicator, manufactured by General Elec
tric’s Instrument Dept., operates directly from a 
three-wire synchro-control transmitter. It consists 
of a three-stage transistor amplifier, a full-wave, 
silicon, isolated power supply, a motor-generator 
and a 400-cycle synchro-control transformer. The 
6-1/4 in. ±1/16 case length is closely controlled 
to permit mounting in fixed connection systems. 
The overall weight is 1.5 lb.

The total power input for steady state readings 
is under 7 w with approximately 3 w for the 
lighting system and 2 w to excite the fixed phase 
of the motor. The total power increases to ap
proximately 8 w on signal because the push-pull 
output stage is operated Class B. This load is at 
0.8 power factor. Push-pull stage gives out 0.3 w.

The amplifier drives the control phase of the 
servo-motor. The motor rotates to turn the con-

is use 
permi 
maxin 
perati 
ary is 
pedan

trol transformer rotor in a direction that reduces 
the pickup voltage in the rotor to effectively 
zero. The motor also rotates the indicator pointer 
and the counter to show the pounds per hour 
fuel flow through the transmitter. A small gen
erator on the motor shaft provides a damping 
voltage proportional to the motor speed to make 
the indicator practically critically damped.

Power is obtained from the aircraft’s 115-v 
±15 v, 400 ±40 cps, single-phase supply. Indi
cator accuracy is independent of variations within 
these tolerances, although some transmitters re
quire a frequency-regulated supply for proper op
eration. One side of the 115-v line is grounded to 
the case, but may be insulated from it by re
moving an internal connecting lead. Warm up 
time, for practical purposes, may be considered 
as less than 10 sec.

The input signal is supplied by a three-wire, 
400-cps control transmitter external to the indi
cator. Within the indicator, the input circuit con
sists of the three-wire stator winding of a control 
transformer. Each phase has approximately 
90 4- J340-ohm impedance and takes a maximum 
of 12 v (at 400 cps) per phase.

Internal lighting is provided by a light-conduct
ing plastic scale plate and pointer system using 
three long-life, 5-v miniature bulbs. These are 
arranged to give a uniform red illumination of 
the scale, scale numbers, pointer and counter.
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DESIGN DECISIONS
Featuring the clever and unusual in 
packaging appearance design and 
circuitry in electronic equipment.
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Resolution up to 800 lines per diameter possible with new HUGHES flat-face T0N0TR0N* Tubes!

FEATURES Creating a new world with ELECTRONICS

Axial writing gun

HUGHESElectrostatic focusing

Electromagnetic deflection

P2O alumin¡zed phosphor VACUUM TUBE PRODUCTS DIVISION

FIRST Tl 10" FEAT-FACE STORARF TOBES

another FIRST from HUGHES!

nimum
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See the complete line of HUGHES 
Storage Tubes on display at WESCON 
Booths; 2826-2827

These newest products of HUGHES are especially designed 
to give you dramatically improved resolution in applications 
such as: shipborne and ground based radar, sonar, air traffic 
control, instrumentation, industrial TV, and many others. 
HUGHES flat-face storage tubes, now available in quantity, 
enable you to increase display capability by a factor of 4. 
Display readouts are easier and more accurate because of 
the new picture clarity, sharper focus and finer detail pro
vided by the optically-flat face and high light output of these 
new TONOTRON® Tubes from HUGHES.

Write today for full information and engineering assistance on your 
applications: HUGHES, Vacuum Tube Products Division, 2020 Short Street, 
Ocean side, Calif. For export information, please write: Hughes International, 
Culver City, California.

ability are obtained by means of an antibacklash 
। system that also eliminates critical gear adjust

ments and reducts gear wear. The sensitivity and 
repeatability are such that flow changes of less 

I than 2 PPH in 6.000 PPH can be detected on the 
counter. Special accuracies up to ±0.05% (±3 
PPH in a 6,000-PPH scale) can be obtained over 

I limited portions of the range when necessary. 
I The guaranteed accuracy of the indicator is 
I ±20 PPH over the 500- to 5,000-PPH range with 

i most instniments well within ±10 PPH.
Maximum system stability is provided by four 

I negative feedback circuits in the amplifier and 
the rate generator feedback from the motor shaft. 
The approximate 38 db of negative feedback also 
helps maintain uniform performance despite nor

I mal variations in the components.
An output transformer, rather than direct drive, 

I is used to couple the amplifier to the motor. This 
I permits optimum amplifier output impedance for 
■ maximum power stability over the operating tem
I perature range. The output transformer second
I ary is mismatched to the motor on the low im
I pedance side at room temperature to improve 
I the power match at higher temperatures.
I The de voltage for the amplifier is obtained 
I from two IN459 silicon rectifiers in a center tap 
I circuit with a 1.75 pf tantalum filter condenser. 
I The condenser also acts as a bypass for the center 
I tap connection on the output transformer. The 
I power transformer secondary is wound with No. 
■ 39 wire to provide inherent ripple-current-limit- 
■ ¡ng resistance for the filter condenser for maxi
fl mum component life.
■ Servicing and adjustment are facilitated by a 
■ oavd arrangement of the assembly and the in
fl terconnecting plug between the front and rear 

cale, a ■ sections. The set of interconnecting leads along 
of th* Bone ide pennits folding back the interconnection 

isk all BsocL t, amplifier, power supply and mounting 
re per- B’>rac et for easy assembly and checking.
tear or ■ Fr d J. Lingel, General Electric Co., Aircraft 

■ Wr ment Engineering Sub-section, Instrument

uring 
te or 
mtrol 
u on

A craft fuel indi
ct- or (shown parti
al assembled) is 
ab ut 6-in. long with 
2-i ch. diom. Fuel 
rat in lb. per hr, is 
rec J approximately 
from scale with 
poi'iter (not shown) 
and more precisely 
from digital counter 
at right. The “unit” 
digit is fixed at zero 
to eliminate need for 
¡scale factor of ten.

100% HIGHER RESOLUTION!



New tool for microminiaturization DESIGN DECISIONS

Now Build Your Own Micromodules
with RCA’s Basic

Micromodule Laboratory Kit

orusl

quest

effect

ochi
VISIT THE RCA BOOTHS AT THE WESCON SHOW

El CTf130

RCA’s new Basic Micromodule Laboratory Kit provides 
a revolutionary new way to meet the challenge of micro
miniaturization. It places full facilities for building and 
encapsulating experimental Micromodules directly in the 
hands of your own design group. From breadboard to 
finished Micromodule, you can evaluate your owncircuits, 
assemble and encapsulate to your own specifications.

(3) < 

spray

The Basic RCA Micromodule Laboratory 
Kit is furnished with all components, 
equipment and manuals necessary for 
designing, assembling and encapsulat
ing your own experimental Micro
modules from worksheet to finished 
Micromodule.
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The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA

Transipad transistor 
mount saves space, cuts 
high cost of mounting 
transistors.

STEP-BY-STEP INSTRUCTIONS 
The Design Manual and Instruction Manual supplied 
with the kit give the step-by-step procedures for con
verting to Micromodular form and for building your 
own micromodules. The Design Manual shows, for ex
ample, how to divide circuits into units to suit Micro
module requirements—how to determine the positions 
of microelements in the assembled Micromodule—how
to lay out the wiring for interconnections between 
Micromodules—how to make mechanical layouts. The 
Instruction Manual clearly explains and illustrates all 
of the techniques for building and testing experimental 
Micromodules. The stock of microelements and other 
components provided in the kit can be used for a wide 
range of circuit designs.

Conventional transistor-mounting clip wastes 
space, according to Epsco engineer.

AVAILABLE NOW
Your RCA Field Representative is ready to give you the 
details on the new RCA Basic Micromodule Laboratory 
Kit. He also has complete information on standard 
Micromodules available from stock for application in 
your new or existing designs. Remember, micromodu
larized end-equipment is probably your number one goal 
today—and it’s ready for you now with RCA Micro
modules. Give your local RCA office a call today!

For your copy of RCA’s new. complete Micromodule 
Design Manual, send $2.00 today to RCA Semiconductor 
and Materials Division, Commercial Engineering Sec
tion H-18-NN-2, Somerville, N. J.

DESIGN ADVANTAGES
Give your equipment designs the inherent advantages of 
microminiaturization now. with the RCA Basic Micro
module Laboratory Kit—component densities to several 
hundred thousand parts per cubic foot, greater reliabil
ity through redundancy, room to improve accuracy, pre
cision, control, sensitivity, and selectivity.

COMPLETE KIT
The new kit provides all of the tools and instructions 
needed to convert many of your existing electronic
circuit designs into Micromodule equivalents: encap
sulants, encapsulating mold, curing oven, cleaning 
materials, special microscope, special jigs, special air
abrading tools and automatic-control equipment—all are 
supplied with your Basic Micromodule Laboratory Kit. 
The only additional equipment you need to build your 
own sample Micromodules in your own laboratory is a 
tank of nitrogen and ten feet of workbench.

Transistor Mount Saves Space 
Cuts Production Cost

ELECTRONIC DESIGN • August 17, 19601

Microelement ce
ramic capacitor 
(magnified) with 
“universal” multiple 
terminations (top) 
can be abraded to 
give custom tailored 
capacitance values 
and provide the ter
minal arrangement 
you want (bottom).

As part of a continuing program to improv » 
printed-circuit boards, engineer Don Deutch of 
Epsco, Inc. in Cambridge, Mass., took a second 
look at conventional, transistor-mounting clips. He 
realized that they consumed space, they had to 
be fastened to a pc board, and they required a a 
additional step—inserting the transistor.

He evaluated several types of mounts, and 
decided on a new type which simplifies board 
assembly, saves space, and cuts production costs.

Called a Transipad, the new device is a 
punched, laminated insulator. The transistor sits 
firmly on the insulator with its leads going 
through pre-punched holes. (hi a two-sided board 
or on a board using eyelets, the insulator prevents 
transistor leads from shorting to wiring on the 
card and from shorting between eyelets.

The Transipad, available from The Milton Ross 
Co., 237 Jacksonville Road, Hatboro, Pa., helps 
support the transistor and helps prevent leads 
from breaking at the seal during vibration or 
shock. It creates an air space between the board 
and transistor and thus protects the transistor 
during soldering. It also allows air to circulate 
under the transistor, reducing the possibility of 
moisture entrapment. This space also makes it 
easy to wash out solder flux.

RCA SEMICONDUCTOR S MATERIALS DIVISION FIELD OFFICES
EAST: 744 Brood St., Newark, N J., HUmboldt 5-3900. NORTHEAST: 162 Seco'nd 
Ave., Needham Height» 94, Mat»., Hlllcrett 4-7200 EAST CENTRAL: 714 New Center 
Bldg., Detroit 2, Mich., TRinity 5-5600. CENTRAL: Suite 1154, Merchandite Mart 
Plata, Chicago, III., WHitehall 4-2900. WEST: 6355 E. Washington Blvd., Lot 
Angelet, Calif., RAymond 3-8361 • 1838 El Camino Real, Burlingame, Calif.. OXford 
7-1620. SOUTHWEST: 7905 Empire Freeway, Dallai 7, Texas, Fleetwood 7-8167. 
GOV’T- 224 N. Wilkinton St , Dayton, Ohio, BAIdwin 6-2366 • 1725 "K" Street, 
N.W., Wethington, D C., FEderal 7-8500.

With RCA’s easy-to-use new Basic Micromodule Laboratory Kit you 
design and assemble your own experimental Micromodules... mini
mize time lag between design and testing...eliminate outside engi
neering costs .. . maintain internal control of your new designs. 
Air-abrading technique illustrated makes it possible to tailor Micro
modules to your own requirements from a minimum stock of “uni
versal’’ microelements.



Reflection Table
Speeds Transmission Line Computations
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Write for Industrial Usas of Kodak Photo Resist. No

(table continued on p. 132)

Always short exposure regardless 
of temperature, humidity, or storage.

(3) Coat plates (Dip, whirl, or 
spray in advance during slack time. 
KPR is so stable you can store plates 
till needed, even months, with no 
effect on KPR exposure times.)

(2) Quick acid rinse will assure un' 
questionable KPR adhesion.

(1) Start with clean metal. Power 
brush is fastest way.

Actual 
Size

shortest way

With this simple, 6-step routine you'll etch circuits which will pass 
any inspection. Even inexperienced people will catch on quickly to 
this KPR method, quickly permitting you to enjoy every economy 
it allows.

Glyn Bostick
President, Radar Design Corp., Syracuse, N. Y

(6) Etch, using standard techniques. 
You'll have fewest rejects ever, for 
KPR protects circuit image during 
assembly of components, strips off 
clean when panel is skated on tin
lead solder.

'atement or suggestion in this advertisement is to be 
onsidered a recommendation or inducement of any 

tse, manufacture, or sale that may infringe any pat- 
■ nts now or hereafter in existence.

(5) Develop. Fastest way: vapor
spray degreaser. Also may use 
tray or tank.

VSWR
1.02
1.04
1.06
1.09

Phone: Fleetwood 4-1 
565 Hillgrove Avenue, 
LaGrange, lllinol*

0.32
0.33
0.34
0.35
0.36
0.37
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0.22 
0.23
0.24 
0.25
0.26 
0.27 
0.28 
0.29 
0.30

■ Voltage standing wave ratio (VSWR) can be 
converted to voltage reflection coefficient (R), or 
vice versa. These calculations are useful in inter
preting reflectometer data.

■ A measured loss figure which can be sepa
rated into its two components, insertion loss and 
reflection loss.

■ Either or both VSWR and R can be con
verted into decibel notation. This is becoming an 
increasingly common practice. Filter attenuation 
curve for reflection-type filters, can be sketched 
in roughly. ■ ■

1.13
1.15
1.18
1.20
1.22
1.25
1.28
1.30
1.33
1.36
1.38

0.12
0.13
0.14
0.15
0.16
0.17
0.18
0.19
0.20

.0001 

.0004 

.0009 

.0016 

.0025 

.0036 

.0049 

.0064 

.0081 

.0100

.0121 
.0144 
.0169 
.0196 
.0225
.0256 
.0290 
.0325 
.0360 
.0400
.0440 
.0485 
.0530 
.0575 
.0625
.0675 
.0727 
,0785 
0840 
.0900
0960 
.1030 
.1080 
.1150 
1220
.1300 
.1370

R(db) 
40.00 
34.00 
30.40 
28.00
26.00
24.40 
23.10 
22.00 
20.80 
20.00
19.20 
18.80 
17.74 
17.06 
16.50
16.00 
15.40
14.90 
14.40
14.00
13.54 
13.14
12.76 
12.40
12.04
11.66 
11.36
11.00 
10.76
10.46
10.16 
10.00
9.60 
9.38
9.12
8.88 
8.62

Reflection 
Loss (db) 

.0004 
.0017 
.0040 
.0070 
.0110 
.0160 
.0210 
0280 
.0350 
0430 
.0510 
0600 
.0730 
.0850 
.0940 
.1100 
.1230 
.1360 
.1520 
.1700 
.1860 
.2020 
2230 
2390 
.2630 
.3120 
.3320 
.3520 
.3700 
.4100 
.4300 
.4730 
.4920 
.5300 
.5700 
.6080 
.6450

1.44 
1.47
1.50
1.53 
1.57
1.60 
1.63 
1.67
1.70 
1.74 
1.78 
1.82
1.86
1.90 
1.94
1 99 
2.03
2.08
2.13 
2.17

0.02 
0.03 
0.04
0.05
0.06 
0.07 
0.08 
0.09
0.10

VSWR 
(db)
0.16
0.32
0.50
0.68
0.86
1.06
1.22
1.40
1.58
1.73
1.94
2.12
2.28
2.44
2.64
2.80
3.00
3.18
3.35
3.54
3.70
3.90
4.06
4.24
4.44
4.60
4.82
5.00
5.20
5.36
5.58
5.16
5.94
6.14
6.36
6.48
6.72

1/R
100.00
50.00
33.33
25.00
20.00
16.67
14.29
12.50
11.11
10.00
9.10
8.33
7.70
7.14
6.67
6.25
5.88
5.55
5.26
5.00
4.76
4.54
4.34
4.16
4.00
3.84
3.70
3.57
3.45
3.33
3.22
3.12
3.02
2.94
2.86
2.77
2.70

FASTMAN KODAK COMPANY
Rochester 4, N. Y. —«gHHr
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 GREAT DEAL of the time consumed by 

transmission Jine computations can be laid 
to repetitive solutions. Solutions for many prob

lem values have been carried out to slide-rule 
accuracy and are compiled in the accompanying 
table. The results are accurate enough for many 
purposes.

Some examples of the uses to which the table 
can be put are the following:

PILOT LIGHT AND

PUSH BUTTON COMBINED
Groyhill Series 40 Miniature Lighted Push 
Button Switch was designed for Digital Com
puters, Hotel Call Systems, Reset Switches 
Warning Indicators, etc.

• Normally open, momentary contact switch

• Rated 1 amp, i 1 5 VAC

• Independent neon or Incandescent Lamp 
Circuit

a.— 1 W" behind panel length 

pectancy 500,000 operations

Write for
Complete Details



111
R 1/R R2 R(db) VSWR

VSWR 
(db)

Reflection 
Loss (db)

0.38 2.62 .1440 8.36 2.23 6.94 .¿800
0.39 2.57 .1520 8.20 2.28 7.16œ .7200
0.40 2.50 .1600 7.96 2.34 7.34 .7550

0.41 2.43 .17 7.70 2.38 7.50 .8100
0 42 2.38 .18 7.54 2.45 7.76 .8300
0.43 2.32 .18 7.30 2.51 8.00 .8700
0.44 2.27 .19 7.12 2.57 8.20 .8800
0.45 2.22 .20 6.92 2.63 8.40 .9700

0.46 2.17 .21 6.72 2.70 8.60 1.0400
0.47 212 .22 6.54 2.77 8.84 1.0900
0.48 2.08 .23 6.38 2.84 9.08 1.1400
0.49 2.03 .24 6.14 2.92 9.30 1.2100
0.50 2.00 .25 6.00 3.00 9.52 1.2500

0.51 1.96 .26 5.86 3.08 9.76 1.3100
0.52 1.92 .27 5.68 3.17 10.00 1.3700
0.53 1.89 .28 5.54 3.25 10.20 1.4300
0.54 1.85 .29 5.36 3.35 10.50 1.5000
0.55 1.82 .30 5.20 3.44 10.74 1.5600

0.56 1.78 .31 5.04 3.55 11.00 1.6200
0.57 1.75 .32 4.88 3.65 11.20 1.7100
0.58 1.72 .33 4.74 3.77 11.54 1.7800
0.59 1.69 .35 4.60 3.88 11.80 1.8700
0.60 1.66 .36 4.42 4.00 12.00 1.9300

0.61 1.64 .37 4.30 4.13 12.30 2.01
0.62 1.61 .38 4.14 4.27 12.60 2.10
0.63 1.59 .39 4.00 4.40 12.86 2.18
0.64 1.56 .41 3.86 4.55 13.16 2.30
0.65 1.54 .42 3.76 4.72 13.46 2.38

0.66 1.52 .43 3.62 4.88 13.76 2.46
0.67 1 49 .45 3.46 5.06 14.08 2.60
0.68 1.47 .46 3.36 5.25 14.40 2.67
0.69 1.45 .47 3.24 5.39 14.60 2.77
0.70 1.43 .49 3.12 5.67 15.06 2.93

0.71 1.41 .50 3.00 5.90 15.40 3.04
0.72 1.39 .52 2.88 6.14 15.80 3.18
0.73 1.37 .53 2.74 6.40 16.20 3.28
0.74 1.35 .55 2.62 6.69 16.50 3.47
0.75 1.33 .56 2.50 7.00 16.90 3.57

0.76 1.32 .58 2.38 7.33 17.30 3.75
0.77 1.30 .59 2.28 7.69 17.76— 3.90
0.78 1.28 .61 2.14 8.08 18.20 4.11
0.79 1.27 .62 2.02 8.52 18.60 4.22
0.80 1.25 .64 1.94 9.00 19.10 4.44

0.81 1.24 .65 1.88 9.53 19.60 4.62
0.82 1.22 .67 1.73 10.10 20.10 4.80
0.83 1.205 .69 1.62 10.75 20.60 5.10
0.84 1.19 .70 1.52 11.50 21.20 5.30
0.85 1 18 .72 1.44 12.34 21.80 5.53

0.86 1 17 .74 1.33 13.30 22.50 5.85
0.87 1.15 .76 1.22 14.40 23.20 6.20
0.88 1 14 .77 1.10 15.67 24.0 6.50
0.89 1.13 .79 1.02 17.20 24.70 6.90
0.90 1.11 .81 0.92 19.60 25.60 7.20

0.91 1 10 .83 0.82 21.25 26.50 7.70
0.92 1 09 .84 0.74 24.00 27.60 8.10
0.93 1 08 .86 0.66 27.60 28.80 8.70
0.94 1.07 .88 0.58 32.40 30.20 9.40
0.95 1.05 .90 0.42 39.00 31.80 10.00

0.96 1 04 .92 0.34 49.00 35.8 11.00
0.97 1.03 .94 0.25 65.70 36.4 12.20
0.98 1.02 .96 0.17 99.00 40.00 13.90
0.99 Id .98 0.09 199.00 46.00 17.00
1.00 1.00 1.00 0.00 00 00 00

For Radiation Detection— 

l1!1^ “FW” Bi-Planar 

Photodiodes
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ITT Laboratories “FW” series of 
“bi-planar” photodiodes are an 
entirely new approach to radiation 
detection. Close coupling of the 
scintillator disc to the diode ca
thode provides maximum utiliza
tion of light. Exclusive arrange
ment and configuration of tube 
elements provide almost unlimited 
linearity—from a billionth of an 
ampere to 25 amperes and beyond. 
Small sizes and convenient shape 
simplify installation and applica
tion engineering.

!F Test
This 1 

pent fo: 
pent of 
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rated. E 
rators, i 
ms, terr 
■lectronii 
)ld Built

com-
plete line of photodiodes and other 
specialized tubes for all types of 
electronic systems. Unequalled 
experience, staff qualifications, 
experimental equipment and pro
duction facilities enable ITT to offer 
the most knowledgeable services 
available for the creation of new 
tube types.

3703 E. Pontiac Street

*7 Type
IMAGE 
TUBES

SEND FOR COMPLETE

PHOTO 
MULTIPLIERS
INFRARED 
DETECTORS
AND 
CRYOGENICS

"FW" PHOTODIODE DATA

LABORATORIES • A DIVISION OF 
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

Fort Wayne, Indiana
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EW LITERATURE
Al minum Parts 271

f iie full range of shapes, sizes, and alloys avail- 
abb in primary aluminum pig, ingot, and billet 
an reviewed in this 12-page brochure. Complete 
metallurgical tables are included. Light and heavy 
hress extrusions, press forgings, hand forgings, im- 
Ipact extrusions, pipe, tubing, and other commodi
ties made by the company are listed. Harvey 
kluininum, 19200 S. Western Ave., Torrance, 
Calif.

decision Instrument Bearings 272
High precision thin-width instrument bearings, 

designed for use with synchros, potentiometers, 
;ervos and small motors, are described in bulle
tin No. 6002, four pages. The illustrated bulletin 
covers dimensions, such as bore, outside diam
eter, width, and ball size. Also covered are num
ber of balls and approximate weight in grams. 
Miniature Precision Bearings, Inc., Precision 
Park, Keene, N.H.

Optical Comparators 273
This 20-page booklet is intended as a brief in- 

toduction to optical comparators. It describes 
he kinds of measurements that are possible with 
he instruments, and also covers specific applica
tions as seen in inspection areas. The illustrated 
booklet gives construction features of the instru
ments. Jones & Lamson Machine Co., Spring- 
eld, Vt.

‘S of 
e an 
ation 
f the 
e ca- 
tiliza- 
ange- 
tube 

mited 
of an 
>yond. 
shape 
jplica-

fTest Equipment 274
This 12-page catalog describes rf test equip- 

lent for quantitative measurements. Measure- 
lent of amplifier gain, vswr and equipment loss 
re also described, and examples of each are illus- 
ated. Equipment described includes sweep gen- 
rators, marker generators, comparators, detec
ts, terminators and transfer switches. Jerrold 
Electronics Corp., Industrial Products Div., Jer
ald Building, Philadelphia 32, Pa.

*ry Type Transformers 275

UNIQUE NEW EIMAC 3CX1O.OOOA3 CERAMIC TRIODE 
OFFERS VHF POWER-UP TO 20 KW

PLIERS
REL 
TORS

¡EN1CS

Dry type power distribution transformer cata- 
•g No. 5A2-BLO1 includes basic definitions and 
^planations of transformer terminology as a 
pdy-reference handbook. In addition to full list- 
gs of transformer ratings from 1/10 to 167 kva, 
Pgle phase, and 3 to 500 kva, three phase, the 
halog also includes a full series of connection 
agrams for all voltage ratings. Illustrations of 
ptn ction features show how designs provide 
r automatic internal air cooling and how coils 
r me ehanically stabilized in case of heavy cur- 
pt si ges. Acem Electric Corp., Cuba, N.Y.

Eimac expands its ceramic tube line with the introduction of 
the 3CX10,000A3 —the only 10 kilowatt air-cooled ceramic 
triode in the field. This advanced power tube is intended for 
use at maximum ratings through 110 megacycles.

An outstanding feature of this dean, efficient ceramic 
triode is the large reserve of grid dissipation assured by 
platinum-clad tungsten grid wires. Overload protection has 
also been built into the 3CX10,000A3 to make it ideal for 
use in industrial heating —dielectric and induction.

This newly developed triode is also well suited for such 
applications as broadcast, FM and single-sideband trans* 
mitters, ultrasonic generators and sonar pulse amplifiers. 
It can also be used as a class-ABa or class-B linear amplifier 
in audio or r-f service.

A companion air-system socket and chimney, as shown 
above, is available with the 3CX10,000A3 to meet your 
specific requirements. Watch for a low mu version of this 
high-power triode in the near future.

GENERAL CHARACTERISTICS Max. 
Operating 

Temp.

Filament 

Voltage

Filament 

Current

Frequency 

for Man.

Fatingt

Max.
Plate-Di it.

FatingEIMAC 3CX10,OOOA3 Height Diameter

CERAMIC TRIODE 8.25" 7.0" 250°C. 7.5 102 amp. 110 Me. 10,000 watts

EITEL-McCULLOUGH, INC.
8«n Carlo«, California
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Bulletin GEA-7034, 12 pages, giv 'B 
descriptive and buying information ontheB 
2-1/2, 3-1/2, and 4-1/2 in. panel meten I 
It includes a description of product fea-B 
tures and specifications, and dimension$E 
plus a description of custom features kiB 
special applications. General Electric C1 ■ 
Schenectady 5, N. Y.
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diagrams and illustrations are 
Merle Lecker, Speer Carbon 
Marys, Pa.
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This four-page catalog on ferrite de
vices lists electrical characteristics and 
over-all length for more than 60 models 
of coaxial isolators, broadband and spe
cial-purpose waveguide isolators, “Tee” 
circulators, and phase-shift circulators. 
Photographs are included. Sylvania Elec
tric Products Inc., Central Advertising 
Distribution Dept., 1100 Main St., Buffalo, 
N. Y.

A hydrogen flame detector is describee I 
in six-page bulletin No. 781. Operating ■ 
characteristics and principles, specifica-1 
tions, and typical chromatograms are in I 
eluded. Beckman Scientific and Process! 
Instruments Div., Technical Information B 
Dept., 2500 Fullerton Road, Fullerton, B

Booklet No. TM-951-2 contains a com
plete description, circuit and dimensional 
information, and numerous application 
specifics including layout and configura
tion details of a capacitance operated 
proximity7 meter. The 28-page manual also 
contains performance and adjustment fig
ures with sufficient data to permit modi
fication to or application for purposes that 
require measurement of physical displace
ment, dielectric constant or cyclic motion. 
Robertshaw-Fulton Controls Co., Aero
nautical and Instalment Div., Santa Ana 
Freeway at Euclid Ave., Anaheim, Calif.

Oscilloscopes 285

This brochure gives specifications and 
details of the model 104E memoscope 
oscilloscope. It also provides specifica-1 
tions and information on the oscilloscope 
care and other accessories. Hughes In
dustrial Systems Div., International Air
port Sta., Los Angeles 45, Calif.

Flange Seals 2b]

This wave guide conversion chart or 
flange seals shows all wave band sei es 
and various seals produced by the fi m 
to fit standard flanges. It includes dimen
sions and other pertinent data useful or 
checking materials, sizes, etc. Parker S al 
Co., 10567 Jefferson Blvd., Culver C ty. 
Calif.

Ultraviolet Spectrophotometers 280

The DB ultraviolet spectrophotometer 
is described in four-page bulletin No. 
779. Photographs, diagrams, and graphs 
are included. Beckman Scientific and 
Process Instruments Div., Technical In
formation Dept., 2500 Fullerton Road, 
Fullerton, Calif.

Polyn
This

The new CRMR (short for Continuous-Reading Meter-Relay) 
permits you to perform minor miracles in simplifying control 
circuitry. A new toggle-contact principle gives full-scale in
dication at all times with immediate, non-cyclic control re
sponse. An unrestrained D'Arsonval movement gives high 
sensitivity and versatility to measure any electrically-measure- 
able variable.

The entire system consists of the CRMR and a load relay. 
Interrupters are eliminated. So is their associated circuitry. 
Reset is instantaneous and automatic.

Because of the exclusive API booster coil, contacting action 
is fast, firm and virtually without “dead zone.” Control per
formance is uncompromisingly reliable.

tion 
peri

Automatic Soldering Systems 282

Details on the automatic printed-circuit 
board soldering systems are covered in 
Catalog No. A. 1090. Radio Corporation 
of America, Industrial and Automation 
Div., Building 15-1, Camden, N. J.

Carbon and Graphite Products 283

This eight-page brochure includes de
tailed data on the mechanical, chemical 
and electrical properties of carbon and 
graphite. Recommended techniques for 
machining carbon and graphite parts are 
outlined. Charts, graphs, dimensional

A detailed chart showing comparative 
specifications, chemical analyses, and 
minimum physical properties of nonfer
rous alloys is included in eight-page bul
letin No. 157. It also describes component 
parts and assemblies regularly produced 
by the centrifugal method. The Shenango 
Furnace Co., Centrifugally Cast Products 
Div., Dover, Ohio.

Constant Temperature Block 278

The Thermomatic constant temperature 
block is described in two-page bulletin 
No. 778. It lists performance features, ap
plications, and specifications. Photo
graphs are included. Beckman Scientific 
and Process Instruments Div., Technical 
Information Dept, 2500 Fullerton Road, 
Fullerton, Calif.

ASSEMBLY PRODUCTS, INC 
Chesterland 17 Ohioapi

THE COMPLETE STORY in pictures 
a clear, graphic presentation of the 
CRMR and associated circuitry is pro- 
vid?d in Bulletin S-2.

SEND FOR YOUR COPY
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BLILEY 
CCO 7G

Highly precise and accurate, Kearfott two-axis accelerometers are pendulous 
devices which sense airframe acceleration forces acting on them.
An inverted pendulum utilizing a unique Hooke’s joint suspension displaces 
as a function of acceleration in either of 2 axes. An AC pickoff signal is 
rectified and applied to voice coils restoring the pendulum to null. The DC 
required for restoration is proportional to acceleration. Typical character
istics for these units include range of 25 g’s, scale factor of 5.0 ma/g, 
linearity of ± 0.005% and threshold of 2 x 10-7 g’s.

GENERAL PRECISION. INC
Other Divisions. GPL Librascope Link

loscope 
verifica- 
loscope 
hes In
nal Air-

This 100 kc plug-in package, Model 
CCO-7G, combines a high precision 
sealed-in-glass quartz crystal with 
integral temperature control and 
transistorized circuitry.
Designed to deliver 100 kc output with 
stability of 2 parts in 10 million over 
ambient temperatures from 0"C. to 
50°C. With fixed ambient conditions 
and voltage regulation, stability of one 
part in 10 million can be realized.
The standard unit requires 27 volts de, 
12 ma for the oscillator and 27 volts, 
ac or de, 10 watts for the crystal oven. 
Package size, excluding octal base, 
is 2" x 2" x

ss de- 
jmical 
n and

ts are 
isional 
luded.

ELICTRONIC DESIGN • August 17, 1960

^**^-76

Twenty-page Bulletin No. SP-23 con
lins data on resistance welder trans- 
trmers. It gives construction techniques, 

i ansformer rating and load demand, mag
netizing and load transients, application 
and duty cycle; formulas are provided 
for calculating kva loading at various duty 
cycles. Photographs, schematic diagrams, 
drawings, charts and graphs are included. 
The Taylor Winfield Corp., Warren, 
Ohio.

ration 
lation

KEARFOTT DIVISION
Little Falls, New Jersey

This revised 12-page polymer directory 
and catalog, intended primarily for re
search and professional use, lists proper
ties, end uses, and other technical data 
for more than 150 polymers. Some prod
uct'- covered are polyvinyl acetate homo- 
pohmer emulsions, copolymer solutions 
am bead resins, and butadiene-styrene 
emulsions. The Borden Chemical Co., 
Dept. H, 350 Madison Ave., New York 
17, N. Y.

Two-color, four-page bulletin No. 64-1 
compares the full four-digit V64 with 
pointer meters and three-digit voltmeters 
in price and usefulness. Two-color photos 
illustrate the features in a two-page sec
tion entitled “Low-Cost Answer to Su
perior Visual Voltage Measurements.” 
Other sections cover the instrument’s ap
plications and specifications. Non-Linear 
Systems, Inc., Del Mar, Calif.

Performance characteristics, description 
and tables showing diameters of wire 
available are shown in Ceron ST data 
sheet, two pages, on resistance alloy wire. 
Complete specification data are given. 
The Kanthal Corp., Amelia Place, Stam
ford, Conn.

Complete details of microminiature, 
snap-locking coaxial connectors appear in 
this six-page catalog. Included are elec
trical, mechanical and environmental 
specifications, and outline drawings. A 
variety of plugs, receptacles, caps and 
adapters are shown in 50, 75 and 95 ohm 
impedances. Friction-held, push-on con
nectors for rack and panel installations; 
miniature coaxial cable and accessories; 
and a separate price list complete the 
catalog. Electro-Physics I laboratories, 
Technical Information Service, 2065 
Huntington Drive, San Marino, Calif.

BLILEY ELELTKK 
COMPANY

Six-page folder, Form A-262 titled 
“1/2 The Size of Conventional Controls,” 
defines the principle of the “RA” design. 
It also provides brief explanations of the 
technical and design features of the con
trols. A free copy of a handy reference 
catalog is offered. Photographs are in
cluded. Arrow-Hart & Hegeman Electric 
Co., Industrial Control Div., 103 Haw
thorn St., Hartford 6, Conn.
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This 106-page handbook is entitled 
“Microwave Measurements For Calibra
tion Laboratories." It is divided into five 
sections covering: a general introduction 
and brief description of techniques; fre
quency measurements and time compari
sons; attenuation measurements with 
square-law' detection and with linear de
tection; impedance, SWR, directional 
coupler and reflection coefficient meas
urements; power measurements with a 
power meter, bolometer bridge and 
calorimetric power meter. The addenda 
includes four parts which cover: bolome
ter efficiency measurement; operating 
notes on a line length set; rf pulse car
rier frequency measurement, and flow
graph measurement techniques. Write on 
company letterhead to Hewlett-Packard 
Co., Dept. ED, 1501 Page Mill Road, 
Palo Alto, Calif.

Meters and Power Supplies 292

Catalog No. C-260-1, four pages, illus
trates 17 different products and provides 
technical data sufficient for preliminary 
evaluation of each instrument listed. 
Specifications cover voltage, current, ac
curacy, regulation, stability, maximum 
ripple, resolution and price. John Fluke 
Manufacturing Co., Inc.. Box 7161, Seat
tle 33. Wash.

1OO kc PLUG-IN 

CRYSTAL OSCILLATOR

Application note AN-101, four pages, 
describes the use of Model 60 B loga
rithmic converter as a computing element. 
The note explains how it can perform 
multiplication and division when used in 
pairs and with a suitable read-out device. 
F. L. Moseley Co., 409 N. Fair Oaks Ave., 
Pasadena, Calif.

Microwave Measurements

INERTIAL 
QUALITY

2 AXIS ACCELEROMETER
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reliability with accompanying 
Kings Electronics Co., Inc., 38 
dale Road, Tuckahoe 7, N.Y.

Ceramic Capacitors
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HEAVY MILITARY ELECTRONICS DEPARTMENT

Transistor Binary (Type M-264) —provides two 
gate control inputs, two gate signal inputs, 
and two direct resistance inputs for the set 
and reset of the flip-flop. Intended for use in 
counters and shift registers, it drives up to 
four, fully loaded, Series M Transistor NOR- 
Gates at each of the two outputs.

SYRACUSE, NEW YORK

Brazing Alloys Corp., Box 
ham, N.Y.

Coaxial Connectors

ELECTRONIC DESIGN • August 17, 1960

Series M Transistor Logic Elements now provide maximum reli
ability and high frequency performance over an extended temperature 
range of —40 C to +125 C. Pre-designed for immediate use in breadboard, 
prototype or production equipment, these compatible logic modules find 
versatile defense applications in digital computer and data handling sys
tems. Encapsulation in high-temperature epoxy material, semi-transparent 
for easy inspection of internal assembly, affords protection from extreme 
environmental conditions of humidity, shock and vibration. Metal feed- 
through sleeves improve mounting flexibility, while uniform packaging 
and terminal arrangement facilitate interconnection of modules.

Reasonably priced and available for prompt delivery, General Elec
tric Transistor Logic Elements are manufactured from thoroughly tested, 
quality components. These saturating and resistance-coupled modules are 
also offered in circuit and packaging variations, custom designed to meet 
specific engineering requirements.

low temperature brazing alloys appear in 
this four-page folder. Included are low 
fuming bronze, nickel silver, silver solder, 
phos sil 0, 2, 6, 6F and 15 alloys, alu
minum welding wire and flux. Compari
son charts are also included. American

Transistor NOR-Gate (Type M-134) —performs 
pulse inversion and logic functions OR and 
AND. Each of the two separate elements of 
this common emitter switch drives four addi
tional, fully loaded, Series M Transistor NOR- 
Gates. Three inputs are furnished for each 
element.

The U.L. series of Ceramite capacitors 
for line bypass and antenna coupling ap
plications is described in this two-page 
data sheet. The illustrated bulletin con
tains an outline drawing, popular rating 
table, and complete performance specifi
cations. Sprague Electric Co., N. Adams, 
Mass.

The DataTape 5-055A automatic tape 
degausser is described in this two-page 
bulletin No. 1631. The unit is said to 
erase signals from 1/4 to 2 in. magnetic 
tape wound on reels seven to 14 in. in 
diameter. The illustrated bulletin de
scribes the unit’s automatic operation. 
Consolidated Electrodynamics Corp., 360 
Sierra Madre Villa, Pasadena, Calif.

Printed Circuit Boards
Printed circuit board characteristics are 

reported in this bulletin, No. CE-3.00. It 
reports that the company’s Fotoceram 
boards are made of a glass-ceramic ma
terial. Circuit designs are reproduced 
precisely by a photographic process. The 
bulletin also states that components can 
be resoldered more than 50 times without 
damaging circuit runs. Write on company 
letterhead to Coming Glass Works, Elec
tronic Components Dept., Dept. ED, 
Bradford, Pa.

Technical data on the TNC series of 
coaxial connectors are contained in this 
12-page catalog. It includes a TNC func
tional diagram which graphically illus
trates types and flow of connectors by 
various cable sizes. Also included is a 
comprehensive presentation on calibrated

In-Line Switch 301
Catalog No. 7300-A describes the Digi- 

switch unit, an electro-mechanical switch
ing device which commutates a dial set
ting input to a coded electrical output. 
The catalog describes circuit codes avail
able in single and double pole decimal, 
binary coded decimal and octal binary 
notations. Installation data are also in
cluded. Digitran Co., 660 S. Arroyo Park
way, Pasadena, Calif.

Power Amplifier 302
Model 205J-1 linear power amplifier is 

described in this bulletin, eight pages. 
A functional block diagram graphically 
illustrates the power amplifier circuits and 
control circuits. Data is included on au
tomatic tuning and loading, distortion, 
harmonic output, noise level, emission, in
put information required, and rf band
width. Associated equipment is also de
scribed. Collins Radio Co., Box 1891, 
Dallas, Tex.

Power Supply 303
This illustrated two-page data sheet 

describes model HP 3615 solid-state de 
power supply. Specifications cover static 
load regulation, dynamic load regulation, 
recovery time, stability, overload preci
sion, ripple and noise, and controls. Del- 
tron, Inc., 2905 N. Leithgow St., Phila
delphia 33, Pa.

Instrument Selection Guide 29°

This six-page instrument selectio i 
guide covers digital voltmeters, ration - 
eters, ohmmeters, voltage and resistance 
comparators and associated measurin g 
equipment. It compares the company s 
digital instrument series by applicatioi, 
features and specifications. Accessory 
equipment is also illustrated. Non-Linear 
Systems, Inc., Del Mar, Calif.

Constant Delay Lines 300
This brochure entitled “Delay Lines- 

Basic Design Considerations,” gives de
sign information necessary to calculate 
the circuit parameters and size of the 
delay line for a specific application. The 
booklet also discusses design compromises 
aimed at reducing sizes or expense. 
Comell-Dubilier Electric Corp., Market
ing Dept., 4144 Glencoe Ave., Venice, 
Calif.

Transistor Emitter Follower (Type M-31-10) — 
consists of two separate elements with indi
vidual input and output terminals. Both ele
ments are capable of driving up to ten, fully 
loaded. Series M Transistor NOR-Gates. Appli
cations are found in impedance transformation 
and in driving logic elements without inversion 
or significant degradation in the transmitted

Transistor Logic Elements for Defense

Use these logic modules for 
easier, faster, computer design

Encapsulated elements operate at high frequency over 
wide temperature range

• Fast switching speed of 1 mc/second 
• Standard 6 volt logic 
• Rugged, uniform packaging

Progress Is Our Mos? Importen? Produc?

GENERAL^ ELECTRIC
DÉFENSE ELECTRONICS DIVISION
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Recorder 310

AC ELECTRONIC GENERATOR

1891.

SPECIFICATIONS
Power Output 160 V.APower Supplies 312
Fixed Frequency 400 CPS (other freq, avail.)

Operates with load of any power factor
Small size

preci-

imaPhila-

1960 137

Variable Frequency 
External Frequency

350 450 CPS 
50-4000 CPS

Less than I % 
Less than 1%

Total Distortion 
Regulation

8%"xir Panel

Visit Our Booth #433—WESCON 1960 
CIRCLE 138 ON READER-SERVICE CARD

ELECTRONIC DESIGN • August 17,

GENERAL PRECISION. INC
Other Divisions GPL. Librascope Link

The Kecofax projector-printer is de
scribed in this four-page bulletin. The op
eration of the machine is briefly outlined 
in the illustrated bulletin. Specifications 
include print size range, negative require
ments, and print cycle. Keuffel & Esser 
Co., Third and Adams St., Hoboken, N.J.

This two-page bulletin, No. 794-1, de
scribes a 24 x 36 in. XY recorder offering 
direct differential transformer or ac trans
ducer input. Technical data on and a 
functional block diagram of the instru
ment are included. Houston Instrument 
Corp., P. O. Box 22234, Houston 27, Tex.

PRECISION 
AC POWER 
SUPPLY FOR 
LABORATORY & 
PRODUCTION USE

Also Available — Model 250 — 250 VA Power Output

This two-page data sheet, No. PS2103, 
describes a series of miniature plug-in, 
solid-state power supplies. Electrical and 
physical characteristics are included for 
seven models covering voltage ranges of 
1 to 100 v with currents up to 2 amp. 
Deltron Inc., Philadelphia 33, Pa.
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This 16-page catalog, No. L-CDL-494, 
on Testolite industrial laminated plastic 
sheets, tubes and rods lists applications, 
special features, detailed characteristics 
and sizes available in over 50 grades. In
cluded are phenolics, silicones, melamines 
and epoxies with filler bases of paper, 
nylon, cotton, asbestos and glass fabric. 
Also shown are features and properties of 
copper-clad laminates for printed circuits. 
General Electric Co., Laminated Products 
Dept., Coshocton, Ohio .

The company 's machinery mounts are 
described in this six-page bulletin, No. 
60-04. It illustrates how the mounts im-

This 23-page illustrated brochure, 
“World Standards,” details and diagrams 
each major component of precision elec
trical instruments, including construction 
and choice of special materials. Instru
ments described include voltmeters, am
meters, wattmeters, current transformers 
and standardizing potential transformers. 
A supplementary data section on trans
former ratio and phase-angle curves indi
cates necessary corrections for residual 
errors that instrument transformers may 
introduce into a measuring system. Wes
ton Instruments Div., Daystrom, Inc., 614 
Frelinghuysen Ave., Newark 12, N. J.

KEARFOTT DIVISION
Little Falls, New Jersey
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Rectifier Analyzer 311

This technical data sheet describes the 
firm’s self-contained Model 141A 20-amp 
rectifier analyzer designed for production 
and laboratory applications. Curves of 
operating characteristics are included. 
Wallson Associates, Inc., 912-914 West
field Ave., Elizabeth, N. J.

uses 
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nertial Guidance Equipment 304

Brochure No. 153, 24 pages, covers in
itial guidance test equipment and com

ponents. The booklet combines specifica
I ions and photographs on precision 
t irntables, rate tables, air bearing and 
fluid bearing tables, electronic test equip
ment and consoles, and various related 
products. Sterling Precision Corp., In
strument Div., 17 Matinecock Ave., Port 
Washington, Long Island, N.Y.
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INTEGRATING
GYROS . va.
specifically designed for missile 
applications, these Kearfott 
miniature gyros are available \ 
with short term drift rates
of 0.01 p/hr. Their outstanding Vy 
accuracy and performance make them 
superior to any comparably-sized 
units on the market. Wide angle 
displacement gyros with high torquing 
rates for “strap-down"’ applications are 
also being produced. Performance 
characteristics that are even more precis^^^ 
can be provided within the same dimensions.

prove precision, reduce maintenance 
costs, and improve employe performance. 
Barry Controls, Inc., 700 Pleasant St., 
Watertown 72, Mass.

Checkout Equipment

This four-page, illustrated brochure de
scribes an .ins-to-dc converter, a mega
cycle universal timer-counter, a four-deci
mal digit voltage-digital converter and a 
digital printer available in plug-in modu
lar form. These instruments, suitable for 
ground-based military installations, com
ply with MIL 4158B. Electrical operating 
characteristics for each instrument are in
cluded in the brochure. Equipment Div., 
Epsco, Inc., 275 Massachusetts Ave., Cam
bridge 39, Mass.

Zener Diode Study

This study of Zener diodes and Zener 
reference elements is prefaced by an in
troduction to semiconductor theory and 
reverse breakdown, and followed with a 
detailed and illustrated examination of 
design considerations, thermal and oper
ating characteristics, and discussions of 
Zener diode: ac and de applications; 
audio and rf applications; computer and 
instr mentation applications, and circuit 
Proti ction applications. For copies of the 

| dX)-/ «ge handbook, send $2.00 to Inter- 
Mk ial Rectifier Corp., Dept. ED, 1521 
£• G and Ave., El Segundo, Calif.

MODEL 150

s52500

INDUSTRIAL TEST EQUIPMENT CO 
55 EAST 11th STREET • NEW YORK 3. N Y
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Riverside-Alloy’s PAY-OFF-PAK is one neatly 
coiled length of wire replacing as many as eight 
(10to30 lb.) individually-wound, exposed coils. 
Pay-Off-Pak means smoother, faster produc
tion right down the line.
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NEW LITERATURE 
Germanium Diodes

Bulletin No. 158 lists all “IN

NOW, FROM RIVERSIDE-ALLOY...

NICKEL WIRE IN PAY-OFF-PAK
source for the finest in precision nickel 
wire.

Write today: Riverside-Alloy Metal 
Division, H. K. Porter Company, Inc., 
Riverside, N. J.

Nuclear instruments described in this 
four-page bulletin include: stable micro
microammeter, high-voltage power sup
ply, log-N period amplifier, log count rate 
meter, log count rate meter with period, 
linear count rate meter, preamplifier, flux 
amplifier and actuator amplifier. General 
Electric, Schenectady 5. N. Y.

PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voltage electric»'equipment 
electrical wire and cable, wiring systems, motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings and 
pipe fittings, roll formings and stampings, wire rope and strand.
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See Ut at Booth 317 
Wocon Show—Lot Angele* 

Free samples • write

Rhodium Plating

A plastic laminated instruction sheet on 
the use of rhodium plating solutions in
cludes data on equipment, area calcula
tions and useful equivalents. The sheet is 
designed for mounting on or near rhodium 
plating tanks for quick reference. Methods 
for determining the cost of a plated sur-

nium diodes produced by the company. 
Altogether, the bulletin lists 223 different 
“IN” diodes and 390 “OMC" diodes. Par
ameters are given in tabular form. Ohmite 
Manufacturing Co., 3601 Howard St., 
Skokie, 111.

5703-05 Northwest Highway, Chicago, Illinois
CIRCLE 140 ON READER-SERVICE CARD
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Tape Transport 317

Complete specifications, application in
formation and characteristics of the series 
3170 magnetic tape transports are de
scribed in bulletin No. DS 3170A. Two, 
six, ten and twelve speed models of the 
transport are covered. Flutter curve is in
cluded. Minneapolis Honeywell Regulator 
Co., Industrial Systems Div., 10721 Hanna 
St., Beltsville, Md.

This pocket-size booklet describes the 
model 505 recording spectrophotometer. 
Data given include: wavelength rang •, 
band pass, accuracy, scanning time ai J 
dispersion. Burrell Corp., 2223 Fifth Av»., 
Pittsburgh 19, Pa.

Technical data bulletin No. Z-103, a 
two-page report, describes ultrapure pre
cision solder preforms. Compositions and 
melting points of 33 typical alloys are 
listed. A photograph shows the various 
shapes available. Accurate Specialties Co., 
Inc, 37-11 57th St, Woodside 77, N. Y.

Now from Riverside-Alloy you can 
obtain nickel and manganese-bearing 
nickel wire to tolerances as critical as 
plus or minus .00025" ... in continuous 
lengths to 60,000 feet. Diameters .020" 
to .060" can be specified in Pay-Off-Pak 
at no additional charge. Credit for this 
product superiority goes to a new quality 
control unit used in conjunction with 
the Riverside-Alloy Pay-Off-Pak. livery 
inch of wire is continuously ‘‘miked’’ 
before entering the packing machines, 
assuring a controlled wire diameter.

Pay-Off-Pak, itself, gives you added 
benefits . . . ends the jumble of tangled 
wire, jammed machines and excess 
handling. Bright smooth finishes pro
duced from the new Riverside-Alloy 
annealing process and drawing equip
ment are fully protected under all ship
ping and storage conditions.

Riverside-Alloy is the outstanding

Light-weight non
conducting support 
for wiring, tubing, etc. 
In Stock '/i6 to

Insulate and Fasten 
without bushings, 
washers, etc. In Stock 
2-56,4-40,6-32,8-32 
10-32 and '4-20.

g/ac* 
"NyGrip” 
cable

screws 
and nuts

molded
g/ac* W0”
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and mounting plates 
can also be supplied

PROFESSIONAL 5* DC OSCILLOSCOPE KIT (OP-1) 
Distinguished quality, coupled with traditional Heathkit sav
ings. highlight the OP-1 as one of the most unusual values in 
the test equipment field! Designed as a professional caliber 
research tool, the OP-1 meets critical quality standards de
manded in industrial, educational or medical applications. 
Features include; 5ADP2 CRT; DC coupled amplifiers and 
CR tube unblanking. Triggered sweep circuit operates on int. 
or ext. signals. AC or DC coupled. Send for FREE Heathkit 
catalog today describing this and many other money saving 
kits or see your nearest Heathkit dealer.

NOTE, Price« and spec 
subject to change without 
notice Dealer and Export 
prices slightly higher.

GENERAL PRECISION. INC.
Other Divisions - GPL Librascope Link

Push-button switches in single and dou
ble row assemblies of from four to 12 
stations, with interlocking action, illumi
nated or non-illuminated, are described 
in bulletin No. 7000. Included are photo
graphs, dimension draw ings and detailed 
specifications. Donald P. Mossman, Inc., 
Brew ster, N. Y.

■ ce and how to correct common plating 
o-fects are outlined. Write on company 
I 'terhead to Texas Instruments, Inc., 
Metals & Controls Div., Dept. ED, 34 
I crest St., Attleboro, Mass.

Zone State

HEATHKIT OP-1

*184®®

PROVIDE VIBRATION-PROOF HOLDING 
AND QUICK, FOOL-PROOF RELEASE!

Large capacity production chilling 
equipment for stabilization of metals, 
stress relief of castings, dehydration of 
gases, expansion assembly and other pro
duction chilling applications is described 
and illustrated in this two-page data 
sheet. Cincinnati Sub Zero Products, 3932 
Reading Road, Cincinnati 29, Ohio.

Listed in catalog No. 62 is the com
pany’s line of electronic hardware and 
resistors. Included in the 96-page booklet 
are bearings, brackets, bushings, cou
plings, fasteners, ferrules, chassis handles, 
collet knobs, pot shaft locks, and posts. 
\inong the resistors covered are silicone 
coated resistors and tapped resistors. Ster
ling Precision Corp., Instrument Div., 5 
Sintsink Drive E., Port Washington, Long 
Island, N. Y.

KEARFOTT DIVISION
Little Falls. New Jersey

HEATH COMPANY 
Benton Harbor 60, Mich.
Please send Free Heathkit Catalog

This four-page Technical Bulletin, No. 
A-3b, on 2-W wire wound variable resis
tors contains three illustrations, 13 dimen
sional drawings, electrical and mechanical 
specifications. Performance specifications 
for' I; and “T” pad controls and a table 
of standards for flatted and slotted shafts 
are included. CTS of Asheville, Inc., Sky
land, N. C.

The company's principal lines of dif
ferential transformers, transducers and 
accelerometers for use in measuring, 
indicating, recording and control, are 
presented in this four-page short form 
catalog. Schaevitz Engineering, Box 505. 
Camden 1, N. J.
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APPROVED UNDER ARMY-NAVY STANDARDS

Here's a simple, easy means of securely 
fastening assemblies to withstand shock or 
vibration, and yet allow quick removal for 
inspection or repair. Instant snap action en
gages or releases fastener ... no tools 
are requiredl After installation, fasteners 
never need adjustment . . . even with re
peated use.

Three sizes available for different load 
requirements. Large and medium sizes are 
made of corrosion-resistant stainless steel. 
Small size is made of nickel-plated brass. 
Stock parts fit various thicknesses of flanges

MAXIMUM ERROR 20 SECONDS ARC

DIMC0-GRAY

DAYSTROM

Available in both conventional and gimbal mounted configurations, 
these synchros provide component accuracies of 20 seconds of arc oi 
better They permit RMS accuracy for 3 unit strings of better than 
0.75 minutes. Specifically designed for precise data transmission 
in missile-borne applications, these components eliminate the need 
for 2 speed servos and complex electronics, provide increased 
reliability and marked improvement in over all system performance.
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THE S. S. WHITE FLEXIBLE SHAFT HANDBOOK

This authoritative handbook has been

.IZmeg

White’s three lines of flexible shafts: Standard

the result is astable vibration.

IDEAS FOR DESIGN

Flexible shafts carry torque to spare
Whether your product requires delicacy or raw 
strength, there’s a flexible shaft available from
S. S. White to transmit rotary power or control.

For example, the .043" dia. flexible shaft in 
the manicurist’s tool transmits approximately 
0.38 pound-inches at high speed and provides 
extreme flexibility of operation — suitable to
M’Lady’s finger-tips. Or, consider the Viber
Concrete vibrator which needs a .437" dia. shaft, 
capable of transmitting high torque at 10,000 
rpm under brutal field conditions.

Keep flexible shafts in mind for applications 
other than power tools, too. They allow the 
designer important — sometimes vital — latitude 
in positioning both power source and driven 
part... freedom to snake power around ob-

New 4th Edition... Send for your free cony!

recently revised to include new selec
tion and application data for S. S
White Standard ... Pre-engineered ...
Custom-designed flexible shafts. 

stacles, freedom to obtain balance and struc-
tural economy.

Flexible shafts solve a lot of other problems 
too. They help you to eliminate parts ... expen
sive, cumbersome gears, drives, universals. Make 
installation easier because they have no align
ment problems. Machine performs better too, 
because vibration, shock, overloads are absorbed 
by rugged flexible shafts.

Whatever your problems, look into S. S.

... Pre-Engineered... Custom-Designed. There’s 
bound to be an answer for you.

S. S. White Industrial Division, Dept. 25 
10 East 40th Street, New York 16, N. Y.

Get $10.00 plus a by-line for the time 
it takes you to jot down your clever desi< n 
idea. Payment is made when the idea 
is accepted for publication.

Ga ted-Beam Tube Has Novel Multi
vibrator Application

Combining a gated-beam vacuum tube with 
two resistors and a capacitor yields a novel and 
useful multivibrator circuit. Usually applied as a 
limiter or fm discriminator, a 6BN6 connected as 
in Fig. 1 will provide an astable output. With 
some modification the circuit will be monostable. 
The filament power required is less than 1 w.

Since the cathode current in the 6BN6 is essen
tially constant regardless of the grid voltages, 
plate current can only increase at the expense of 
accelerator current.

As the grid voltage increases, the plate current 
increases and the accelerator current decreases. 
This increases the accelerator voltage. Since the 
accelerator voltage is in phase with the grid volt
age, if the accelerator is capacitively coupled to 
the grid, positive feedback will occur. A 5.6 K 
resistor provides voltage gain from the grid to the 
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Alf 
Inc.,

accelerator. Therefore, regeneration occurs and

A plate resistor can be inserted if a negative
output pulse is desired.

For greater plate output the quadrature grid is 
connected to the plate as shown in Fig. 2 and a
higher voltage is used.

A univibrator, or one-shot multivibrator can be 
obtained by inserting a cathode resistor

240u*ec
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Fig. 1. Positive-going astable output is taken from w 
accelerator of the 6BN6 tube.
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CHLORINATED SOLVENT

to the

»gative

and a

Comparison with ordinary chlorinated solvent provescan

FREON® solvents won’t damage metal, elastomers or
are safer for degreasing precision equipment

solvents

MB
from

State.

READER-SERVICE CARD

Fig. 2. Circuit has a greater voltage when the quadra
ture grid is connected to the plate instead of the limiter
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Pulsed Relay Generates Low Level 
Step Functions

I volt
led to

FREE 12-PAOE booklet explains the unique 
properties of “Freon” solvents and how they 
minimize cleaning hazards.

FREON”-T 
SOLVENT

BETTER THINGS FOR BETTER LIVING. . . THROUGH CHEMISTRY

CIRCLE 145 ON

This magnet wire was exposed to "Freon" solvent liquid. The 
’’Glyptol" coaling on this wire is completely unaffected by“Freon”-TF.

This "Giyptar.insulated wire was exposed to ordinary chlorinated 
solvent for the same length of time as the one on th« left The 
solvent dissolved the resin binder and softened the alkyd finish.

Driven by a free-running multivibrator, the pulse 
fay st p-modulates a low-level de signal.

loi n Porter, President, Portronics, Inc., 7

ohms) so that the voltage across it is sufficient to 
bias the tube to plate current cutoff. When this 
occurs, all the cathode current, as previously 
mentioned, travels to the accelerator. When a 
positive trigger is applied to the grid, the univi
brator will produce an output pulse.

Incidentally, the waveforms have practically no 
over-shoot since the grid draws very little current 
when driven positive.

Alfred W. Zinn, Engineer, Farrand Optical Co., 
Inc., New York, N.Y.

ìssen- 
tages. 
ise of

E. I. du Pont de Nemours & Co. (Inc.)
“Freon’’ Products Division 548
Wilmington 98, Delaware

Send me your free, 12-page booklet on “Freon” solvents

Company

A ddre> r

“Freon” solvents give you an effective and 
remarkably safe means of cleaning electric 
motors, ultra-precision mechanical and elec
tronic equipment, and component parts. They 
minimize swelling of elastomers and plastics 
. . . will not soften paint, wire coatings or in
sulators. “Freon” solvents are also non-corro
sive to metals without inhibitors. In addition, 
“Freon” solvents leave no residue when they

dry and can be recovered and reused readily.
“Freon” solvents are safe for personnel, too. 

They are non-explosive and non-flammable. 
“Freon” is virtually non-toxic. Vapors are 
odorless and will not cause nausea or headaches.

Lirrent
•eases.

Frequently it is necessary to modulate a milli
volt-level de signal with a step function. This is 
done, for example, when determining the response 
of a system such as a floating input de amplifier. 
Attempts to use a low frequency square wave 
generator usually result in the injection of extra
neous ac pickup on the low level output leads.

The circuit shown generates repetitive step 
functions by shorting a portion of the voltage 
divider through relay contacts. The relay is 
driven by a free running multi-vibrator, operated 
from an isolated battery source. The constants 
indicated provided repetition rates from 0.1 pps 
to about 8 pps by varying the bias resistor, Ri, 
while the 100-ohm pot, R2, controls the depth of 
modulation. With zero modulation, Eo is approxi
mately 1/100 of the monitored voltage V, and has 
a maximum value of 60 mv.
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IDEAS FOR DESIGN

GRAPHIC RECORDER

APPLICATION: Used to isolate an un

wanted signal in certain parts of a in al
circuit yet allows the same signal to

be used in other parts of the circuit.

Internally Grounded

Visit Our WESCON Booths 2423 and 2424

INSTRUMENTS, INC

TEXAS COMPONENTS DIVISION PACIFIC COMPONENTS DIVISION
555 N. Fifth St. 18151 Napa St.

638 West 17th St.. Costa Mesa, Calif
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jolts ai 
the har

universal 
RATIO SET

NORMAL 
CELL

NULL” 
DETECTOR 
_n22_

Northridge, California 
Phone Dickens 5-2250

There 
teleph 
grip o 
Strom

Ret

A universal ratio set can be used to compare volt 
ages as well as to compare precision resistors.

NULL 
DETECTOR

N- l_

-offers exceptional 
sensitivity, speed, 
and accuracy...

HI-0394 may be used inverted.

TEST CIRCUITS FOR LONGITUDINAL BALANCE

(DIAL SETTING OF 
UNIVERSAL RATIO SET)

CIRC E b

LEC RO

MAGNETIC IRON-CORE COMPONENTS 
ENVIRONMENTAL TESTING
POWER SUPPLIES-8ERVO AMPLIFIERS

Electro-static Shielding 
To Case

Size: 2% x 2% x 37a 
Trans-Hybrid Loss:

Nominal Input 
200 cps > 25 db 
300 cps > 32 db 
800 cps > 40 db 

1000 cps > 45 db 
2000 cps > 43 db 
2800 cps > 43 db 
3600 cps > 37 db 
4000 cps > 20 db

Longitudinal Balance:

hnt, fit 
I handset 
I varying 
2or t F 
availabl 
assem bl

Speci: 
lanta cal 
STate 2 
rison l-( 
[2-2200; 
7-3630. ( 
ption li 
son I oac

Here is a superior quality recording 
potentiometer, engineered for modern 
laboratories, and offering these advan 
tages—all standard:

first step, switch S-2 is closed and rheostat R is 
adjusted to produce a null at detector 2. At null, 
the voltage drop from A to B is equal to the sum 
of the electromotive forces of the two cells. 
Switch S-l is then closed and the universal ratio 
set dials are adjusted to provide a null at detector 
1. At this null, the voltage drop across RI is equal 
to El, the electromotive force of the normal cell. 
When both null conditions are satisfied, the fol
lowing ratios are obtained:

Garland, Taxas
Dallai phone BRoadway 6-5141

DRKSSER 
INDUSTRIES 

INC.
ELECTRONIC 

OIL • GAS 
CHEMICAL 

INDUSTRIAL

and the accuracy of the comparison is dependent 
on the accuracy of ratio of the ratio set. Commer
cially available ratio sets provide ratio accura
cies from 0.01 to 0.005 per cent. Care must be 
taken when wiring and operating the test circuit 
to minimize errors due to thermal emfs.

Fast balance time—only % second 
High accuracy—1/2% of span.
Span: 10 mv (Model JY-100); 10 mvto 
100 V, with 10-step attenuator (Model 
JY-110) 
5" chart width
Hum suppressor minimizes stray 60 
cycle pickup.
Chopper stabilized—no zero-drift prob 
lems.
Floating high-impedance input — witr 
separate chassis ground.
Many other quality features. Write fod 
complete data.

as low as v£U 
(Model JY-100)

CIRCLE 147 ON READER-SERVICE CARC
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Universal Ratio Set is Suitable 
For Voltage Comparisons

The universal ratio set is well known for its 
accuracy and convenience as a device for com
paring precision resistors?However, it can also 
bt‘ used as a voltage comparator.

This use may be illustrated by considering the 
problem of comparing the electromotive force 
of a standard cell to that of a normal (reference) 
cell. The test circuit is shown in Fig. 1. As the

(1) J. L. Thomas, ‘Precision Resistors and Their Measure 
ment ’ NBS Circular 470, Oct. 8, 1948.

Manufacturers of Precision Recording 

Instruments

Double-Substitution Technique 
for Greater Accuracy

If greater accuracy is desired, together with 
greater freedom from the effects of thermal elec
tromotive forces, a double-substitution technique 
can be used. A first reading is taken as described 
above. A second reading is then taken with the 
cell positions interchanged. The value of the un-

Induding Terminals 
Total Primary 
@ 60 ma DC 

> 25 db 
> 30 db 
> 30 db 
> 30 db 
> 30 db 
> 30 db 
> 24 db 
> 20 db

Specifications—Model HI-0394
Designed in Accordance with EIA Standard 
RS-174 and/or Mil-T-27A Class R Grade 4 
Frequency Response:

200 cps ± 0.5 db
1000 cps ± 0.0 db
4000 cps ± 0.5 db

Power: 4- 15 dbm max
Impedance: 600 600 600
DC Resistance:

Total Primary 60 ohm« max
Total Secondary 60 ohms max

Maximum Rated Current:
Total Primary 60 ma DC
Total Secondary 60 ma DC

Ambient Temperature: -10 C to + 65°C
Duty Cycle: Continuous
Total Harmonic Distortion;

< 0.2% @4-15 dbm Input
Frequency Response, Distortion, Input & Output 

Impedances, and Trans-Hybrid Loss Require
ments Are Met with up to 60 ma DC

S-2
STANDARD

CELL

Traiwverte Voltage
R1=R2±0.1% Rj+R2=600±0.5% OHMS 
iMfiiudiMl Mmc,=20 L0g£a & 20 lOG^J

HST —
HYBRID-ISOLATION TRANSFORMER 
Has Universal Application in Signal Circuits

40 db 200-2000 cps
35 db 2000-4000 cps
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CONTROL 
SWITCH

OUTPUT 
VOLTAGE

INPUT 
VOLTAGE

OUTPUT
VOLTAGE

CONVENTIONAL 
RELAY

0 mv to 
(Model

cording 
modern 
advan

Fig. 1. After several seconds thermal relay opens caus 
ing conventional relays to drop out as well.

CIRC E 148 ON READER-SERVICE CARD
LEC RONIC DESIGN • August

This ACEPO1» designed Ior conservative operation to 165°C, 
typifies ACEPOTS utmost reliability throughout full temperature

THERMAL 
DELAY 
RELAY

CONVENTIONAL THERMAL
RELAYS DELAY

RELAY

where Di is the first dial setting and D2 is the 
second dial setting. Accuracies of a few parts per 
million are possible with this method.

Kenneth If. ReCorr, Radio Corporation of 
America, Electron Tube Div., Harrison, N.J.

ELECTRONICS ASSOCIATES, INC.
99 Dover Street, Somerville 44, Mos*.

SOmerMt 6-5130 TMX SMVl 1*1 Wed. Union WUX
•TF OMBERG-CARLSON 

ÌEMERAL DYNAMICS

... for positive retention 
in all mobile applications 
There’s no jump, no sway—when a 
telephone handset is in the firm 
grip of this new handset cradle by 
Stromberg-Carlson.

Retaining clip spring assembly 
assures posi- 
tive retention 
in any mobile

A application on
or 

the
* Evenextreme- 

' ly severe jars, 
jolts and vibrations fail to dislodge 
the handset.

The cradle is strong and resili
ent, fits any Stromberg-Carlson 
handset. Different models provide 
varying switch combinations with 
2 or 4 Form C contacts. All models 
available with or without the clip 
assembly.

Specifications on request. In At
lanta call TRinity 5-7467; Chicago: 
ISTate 2-4235; Kansas City: HAr- 
rison 1-6618; Rochester: HUbbard 
2-2200; San Francisco: OXford 
"•3630. Or write to Telecommuni
cation Industrial Sales, 116 Carl
son Road, Rochester 3, New York.

At 25°, almost any pot can be a hero! But push them ripht on up 
to their ambient limits — and design begins to tell. The test-bench 
engineers will tell you that ACEPOTS have an endearing habit 
of running with 25°C-reliabiIity at 165°C! That’s why they re 
specified when high temperature operation is important.

INPUT I-----
VOLTAGE CONTROL 

SWITCH

I lere are ACEPOTS special design features: a molded insulating 
bond between contact and shaft to eliminate any play or change 
in wiper pressure; an improved higher tempera- 
ture-resistant winding card, which never changes iL
shape with heat; superior insulation between case III
ind resistance element and chemical ami thermal 
stabilizing proc c dun s at high temperature prior to 
final sealing which curt* al) elements Which is 
why simply .tl high lenii» railin' — A( EP( 11 " 
work. See your ACErep and try them for yourself’

Inexpensive Time-Delay Drop-Out 
Uses a Thermal Relay

In searching for an inexpensive time-delay 
drop-out of several seconds delay time, it was 
found that none were available for under twenty 
dollars. However, a time-delay pull-in of the 
thermal type was available for a little over two 
dollars, with a single pole, single throw contact, 
either normally open or normally closed. Using 
the circuits shown, delay drop-outs were built 
which cost less than ten dollars each. The circuit 
of Fig. 1 uses three relays with a simple two-wire 
on-off switch for control. If there is no objection 
to using a three-wire double-throw control switch, 
the circuit of Fig. 2 permits even greater economy 
by eliminating one relay. In this circuit the control 
switch must also be capable of switching on the 
load current. In either circuit the delay time is 
nominally equal to the pull-in delay time of the 
thermal relay.

NEW 
STROMBERG-CARLSON 
TELEPHONE 

HANDSET 
CRADLE

Fig. 2. Three-wire, double-throw control switch allows 
one relay to be eliminated.
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Eugene Rust
Laboratory for Electronics
75 Pitts Street, Boston 14, Massachusetts

The future.. 
from your 
point of view

Cl CIE 
flECTR«

PHYSICIST
Applied Research

Advanced degree in physics or engineering physics, plus 
an appreciation of theory. To design a series of experiments 
in plasma physics, taking responsibility for equipment spe
cification and installation plus all other experimental con
siderations.

PLUS
Management awareness encouraging exploration beyond the 
range of present knowledge.

APPOINTMENTS NOW AVAILABLE:

Fig. 1. Although its schematic is similar to that of a 
blocking oscillator, the pulse generator differs consider
ably in operation and in output waveform.

So Abu Think 
Abu Can't

can be used to evaluate the expression

A good day’s growth for a hard 
day’s work.

A position to suit your talents, 
experience and ambition.

Opportunity to exercise full 
initiative in Research, 
Radar, Doppler Naviga
tional Systems, Magnetic 
Memory Systems, Micro
wave and Computers.

—41----------- o OUT
/ O.OOI/xf 

2N50I or 2N384

One of your payments should be to yourself. 
Many families make out a check for U. S. 
Savings Bonds along with the ones that 
gay the monthly bills. The check for 

>onds comes back to them—$4 for $3 
in 7 years, 9 months.

Laboratory for Electronics
CIRCLE 903 ON CAREER INQUIRY FORM, PAGE 163

DESIGN ENGINEER
Radar Circuitry

Experience and state-of-the-art knowledge in one or more 
of these: oscillators, cw or pulse modulators, video, IF or 
microwave amplifiers, differentiators, integrators, power 
supplies, pulse coders and decoders, phase detectors, MT1 
cancellers. Projects include: R&I) of advanced techniques; 
ground, airborne, space equipment.

You save more than money 
with U.S. Savings Bonds

The U. S. Government does not pay for 
this advertising. The Treasury Depart
ment thanks The Advertising Council .WjH 
and this magazine for their patriotic 
donation.

Feedback Amplifier Generates 
Narrow Pulses

Operating from a 6-v supply and a 5-mc sine 
wave input, the transistor pulse generator, Fig. 1, 
supplies 18 nsec, 1.5-v pulses into a 56-ohm load. 
The simple circuit is a compact source of narrow 
pulses for applications where square-shaped 
trigger-pulses are not essential.

Although the schematic resembles that of a 
blocking oscillator, the generator is basically an 
amplifier biased to prevent conduction in the ab-

It’s all a matter of finding a way 
to spend less than you earn. Mil
lions of people have discovered a 
good way to do just that. They 
use the Payroll Savings Plan to 
buy U. S. Savings Bonds. Under 
the Plan any amount they choose 
is set aside from their pay for 
Bonds- This makes saving very 
easy because they’ve found that 
the money they don’t touch is 
money they’re sure to save—and 
can’t dribble away.

Why U. S. Savings Bonds are 
such a good way to save

• You can save automatically with 
the Payroll Savings Plan. »You now 
earn 334% interest at maturity.» 
You invest without risk under a U.S. 
Government guarantee. • Your 
money can’t be lost or stolen. • Buy 
Bonds where you work or bank.

ELECTRONIC DESIGN • August 17, 19'

procedure can also be applied to binary-to-deci- 
mal number conversion.

The polynomial is rearranged as follows: Mul
tiply x0 by the first coefficient an and add the next 
coefficient an_\ to the product. Continue this 
procedure, developing the series of terms anx0

........ ; etc., until the point is reached where the 
constant term is added. This result is the evalu
ated polynomial.

1 his method is a “natural” for use on a desk 
calculator. It is also the basis for the “double
dabble” system of translating binary to decimal 
numbers. Thus, if x0 is 2 and the coefficients at 
are the binary digits 1 and 0, we have a simple 
desk calculator procedure for binary to decimal 
conversion.

Jesse Roth, Project Engineer, Kearfott Co., 
Clifton, N. J.

provided by the transformer, which has a reason
ably high Q at a frequency of about five times the

o B SUPPLY

> toon
. * 10.00IM*



From RFI strip to shielded “black boxesI8m/x/sec

a. (5mc)

c. (3mc)

d.(2mc)

e.(lmc)

vay
Radio Frequency Interference

;d a

ing authorities in the field of RFI shielding help you
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• Transformers
• Magnetic Amplifiers
• Delay Lines
• Pulse Transformers 
litera- .

Micro-Miniature Relays 
Ceramic Capacitors 
Filters
Toroidal Inductors
Write for TELEPOXY

Fig. 2. Output waveforms for various input frequencies.

A companion Product to TELEPOXY
TELE-SOLV

THE EPOXY STRIPPER
TELE-SOLV is a self-activating” 
stripper which removes epoxy or 
polyester resins from potted com
ponents, without damage to parts 
or materials.
TELE-SOLV is non-flammable and 
requires no special equipment.

Does that important project have a low priority in your own 
model shop? Your priority’s always top at TECKNIT! Let 
TECKNIT’S Design Service ... staffed by the country’s lead-

Technical Wire 
Products, Inc. 

46 Brown Avenue, Springfield, N. J 

Phone: D Rexel 6-3010.
TWX: MLBN, 40

CIRCLE 1

shorten the time between the drawing board and the proto
type. These experts, backed by years of shielding “know-how” 
and complete enclosure fabricating facilities, eliminate the 
“cut and try” of your own shop, give a low, clean-cut cost and 
a finished unit of assured performance.

TEC KNIT can meet your needs for “off-the-shelf” RFI 
shielding materials or furnish completely shielded RFI as
semblies made to your specifications. Turn your troubles over 
to TECKNIT today! Phone for immediate assistance on your 
shielding problems or write for a copy of TECKNIT RFI 
Designers Data File.

TELEPOXY is being used for potting 
transformers, encapsulating mag
netic amplifiers, insulating motor 
laminations, and coating ceramic 
capacitors.
TELEPOXY has excellent physical 
and electrical properties, is dimen
sionally stable, and formulations 
are available to meet MIL-T-27A.

hire describing a wide variety 
of formulation. Request TELE- ’ wSg 
SOLV technical data or litera- 
tore on other EC Products.

"For confidence in electronic products” 
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DIVISION OF TELECOMPUTING CORPORATION

/1706 Anninta Stri ct, Van Nuys, California 
Riangle 3-1310 TWX VNCAL 7016
THER MEMBERS OF THE TELECOMPUTING FAMILY 

0RE: WHITTAKER CONTROLS • NARMCO INDUST
IES, INC. - WHITTAKER GYRO ■ MONROVIA AVIATION 
RECOMPUTING SERVICES, INC • DATA INSTRU- 
ENTS • COOK BATTERIES • VALUE ENGINEERED 
RODUCTS • ELECTRONIC SYSTEMS • PHOENIX 
NGINEERING - CONOLON SPORTING GOOUS

See us at WESCON 447-448
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pulse repetition frequency of the input signal. The 
transformer band-pass is designed to allow about 
a 90-per-cent build-up during the time the input 
brings the transistor out of cut-off. The trans
formers used 3/8 in. diam Ferramic G cores ob
tained from the General Ceramics Corp. The 
winding ratios were varied somewhat with speci
fic applications but generally ran one or two turns 
on the base winding and five to seven turns on 
the collector. Tertiary windings and the various 
output methods common to blocking oscillators 
worked well.

With the circuit biased well into cut-off, and the 
excursion of the drive signal only slightly above 
the value needed to bring the stage out of cut-off, 
the output is divided into a narrow pulse. The 
rise time of the transformer is such that the first 
cycle of oscillation is of very low amplitude. By 
the time the transformer output has built up to 
90 per cent, the input signal is removed, and 
decay begins. This provides outputs of the form 
shown in Fig. 2, where the drive frequency is 
progressively decreased, being 5 me for (a) and 1 
me for (e).

When feeding a 5-ohm load, the output pulse 
width increased to 38 nsec and the peak-to-peak 
voltage was only 0.9 v. It was also found that two 
generators in cascade produced the 18-nsec pulse 
width from an input as low as 5 kc.

Winding the transformer was simple because 
of the few turns required. Encapsulated, the 
unit was about the size of a dime. Leads were 
positioned by inserting them in a transistor 
socket during the encapsulation. This permitted 
the circuit to be plugged into a conventional 
transistor socket.

Richard Allen, Engineer, The Martin Co., Bal
timore, Md.

made C to sali
SHIELDING^

Nam«_____  
Department 
Company__  
Add rett___

TELE-SOLV Is sold with
> Guard itce u* • '•mp rte

■ »ti«fa« tion a« your MBHI 1MMII 
Toney bail» MHHr MM
1 gallon can . $ 7 95 I M
5 gallon can.. $35.00 WTh*» Hk 
30 gallon drum $180 00 pl MBi 
55 gallon drum . $330 00
SEND YOUR ORDER FOR DESIRED QUANTITY!

Technical Wire Product», Inc. 
48 Brown Avenue, Springfield, N. J. 
We’ve got an RFI Shielding Problem. 
□ Please send Complete Data File. 
□ Please have Shielding Engineer call.

_____ Title
Phene No„

City___________________ Zone_____ State
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CIRCLE 150 ON READER-SERVICE CARD

TYPE D-1480

price $160.00(Allied Stock No. 82PX245)

CIRCLE 151 ON READER-SERVICE CARD

electri

SIGNAL 
SOURCE

6 to 30 volts D.C 
0 to 500 Ma.

WRITE US FOR FURTHER INFORMATION
402 EAST GUITIERREZ STREET, P.O. BOX 1500 
SANTA BARBARA, CALIFORNIA • TELEPHONE W0««m4 3116

Now — 
do away 
with bosses!

Microwave Suppressed Carrier 
Modulator

Being revolutionary is 

routine with MPB 

miniature bearings. Used in 

gear trains, MPB extended 

inner ring bearings 

eliminate gears with 

bosses. For details about 

extended inner ring 

bearings — or any of 

MPB's 500 types and sizes 

— write to MPB, Inc., 907 

Precision Park, Keene, N.H.

’ A Complete 
Pressure-to-Voltage System
O Stable DC output to *1% despite supply changes 

from 25 to 30 volts DC
• Weighs only 9 ounces

• ONLY ONE MOVING PART K „

Precise control of voltage and current. Put the D-1480 to 
work for you. Reduce costly transistor burn-outs.
Overloading cuts current off. Regulation better than 0.3 %.
Less than 0.25 mv. ripple. Full short circuit protection.
Meter reads voltage and current.
Available from stock... factory or Allied Radio.

Patent No. 2,936,429. H. L. Robinson, 
C. I. Smith and M. M. Zinet (Assigned 
to Sperry Rand Corp).

This single sideband generator pro
duces either sideband while suppressing 
the carrier at least 40 db by conventional 
microwave techniques.

The first hybrid junction 3 contains a 
crystal M in one arm where the carrier 
mixes with the modulating signal. A vari
able mismatch 4 in the other arm adjusts 
the phase so that the carrier is attenuated 
in the load 5. In the second hybrid junc
tion, sliding shorts 7 and 8 provide vari
able mismatches.

Light Beam Apparatus

Patent No. 2,936,381. T. R. Long. (As
signed to Bell Telephone Labs)

An elastic acoustic impulse transmis
sion member marked with a diffraction 
grating is used as a signal delay and dis
tribution device.

Signal source 22 controls pulser 18 
which impulses rod 3. The rod is scribed 
with a grating 5. A light source 7 il
luminates the grating and the reflected 
line spectra are bent, according to the 
instantaneous grating constant, and di
rected to the cells of receiver 23. Ad
dresser 20 gates the light source so that 
only designated cells of the receiver are 
illuminated.

■■■ Helps you
perform miracles in miniaturization

CIRCLE 152 ON READER-SERVICE CARD

ELECTRONIC DESIGN • August 17, 1960

TRANSISTOR CIRCUITRY 
a transistor-SAVING 

power supply
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REEVES-HOFFMAN
DIVISION OF DYNAMICS CORPORATION OF AMERICA
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BULLETIN S-l 159

contains typical specifications and

characteristics. Write for your copy.
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Operates from
Standard 28-Volt DC Supply
• Pressure transducer with 0-5 volt, DC, output, full scale

• Only 2’x 2^’x IM.*

• ONLY ONE MOVING PART

Standard Toroidal Inductors

IIIv Vergatile Deeign for Wired
Circuit and Printed Circuit Application

Forbes and Wagner TOROIDUCTORS 
are built to the highest standards of pre
cision and quality. They are available in 
a wide range of Inductance Values from 
3.3 MH to 33 H with DC Resistance and
Distributed Capacity values to meet almost 
every application requirement.
The Type A cores provide an essentially 
linear change of inductance vs. tempera
ture over a temperature range from -60°F. 
to 4-180°F. When used with a polystyrene

orbe» and wagner, inc

capacitor for tuned circuit applications, 
an extremely low drift circuit results.
TOROIDUCTORS are also available in
many other core materials to meet special 
requirements. Write for complete
information.
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RESONANT 
CAVITY
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SANDWICH,iti, USA

JKTO-23 
100 KC I

eo*c I

High Frequency Harmonic Generator Em
ploying Transistor

Patent No. 2,926,312. F. A. Brand and 
George E. Hambleton. (Assigned to 
USA)

A harmonic generator is obtained by

Any Range: 
from 0- .1 PSI; 0-3500 PSI
• Pressure-to-voltage system with operating range from 

-85 F to 212 F
• Advanced solid state circuitry eliminates amplifiers 

and drift problems

• ONLY ONE MOVING PART . ,

complete H r|p^ 
data on
MINIATURE AGASTAT® 
time / delay/relays
This free folder contains complete specs on 24 models of 
the miniature AGASTAT Time Delay Relay for missile, 
aircraft, computer, electronic and industrial applications. 
They’re small as 1-13/16" x 4-7/16" x 1^", with adjust
able timing ranges starting at .030 and as high as 120 
seconds.

The folder gives operating and environmental specs, 
coil data, contact capacities, dimensions, diagrams of con
tact and wiring arrangements. Write: Dept. A33-824.

coupling a transistor oscillator to a 
tunable cavity. For reasons not precisely 
known, the arrangement detects and am
plifies the tenth harmonic of the oscil
lator circuit.

’Transistor T and tank circuit L;Ci

AGASTAT TIMING INSTRUMENTS
ELASTIC STOP NUT CORPORATION OF AMERICA
1027 NEWARK AVENUE, ELIZABETH 3, NEW JERSEY

CIRCLE 158 ON READER-SERVICE CARD
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ccntinnnnnc nnnr

4% Fl Weight: 6'A OuncesDIMENSIONS: 1 %

For information, write stating requirements

SPECIFICATIONS
STABILITY CLASS: 5 x 10 7/Day
FREQUENCY: 100 KC (Other Frequencies available)
OUTPUT: One volt into 5000 ohms.
POWER: 28 volt DC (Other voltages available). Built-in 

Zener voltage regulator
VIBRATION: 5 G's — 5 to 2000 cycles — less than one part 

per million
ALTITUDE-HUMIDITY: Available sealed or unsealed
TEMPERATURE RANGE: From -55°C to +85°C

A precision 100 KC plug-in signal source, cur
rently in volume production. Incorporates a new, 
ultra-stable, 100 KC glass-sealed crystal design, 
and all-silicon solid state devices. Temperature 
controller incorporates precise long-lifed, glass- 
sealed Edison-type thermostat Meets applicable 
mil specs., including shock and vibration over a 
5 to 2000 cycle range

JKTO-23
Crystal - Controlled

THE JAMES KNIGHTS 
COMPANY 

Sandwich, Illinois



»closed metal container which

TRANSDUCER >

am* cuit. Triode 12 cathode follower
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which connects to voltage divider resistors 
22 and 23 through diodes 25 and 26. Thus

tallbratltn 
ihberliMd Ell

LIFETIME wtvIm nd 
IN STICK at Mil

Rtady-to-use 
for professional 
and home use

20. The circuit will therefore switch only 
when large signal amplitudes are present. 
(See patent No. 2,929,029 Amplitude Dis
criminative Amplifier, R. F. Casey.)

MOLDED AND LATHE-CUT RUBBER 
PARTS FOR Alt INDUSTRIES

projects into the cavity. The tenth har
monic of the fundamental frequency is 
detected by tuning the cavity with the 
plunger P.

Electronics 
Catalog

HI-FI 
stereo and monaural 
tuners 
preamplifiers 
Slower amplifiers 
ntegrated amplifiers 

speaker systems
HAM GEAR 
cw transmitter 
modulator-driver 
grid dip meter

OVER 2 MILLION 
EICO instruments in 
use throughout 
the world.

you save 50% 

on Top-Quality

Test Instruments 
Hi-Fi • Ham Gear

KITS AND
ASSEMBLED

iorm a Hartley oscillator operating ap
proximately at 300 me. The transistor is

if the cathode of triode 12 is more posi
tive than the cathode of the pass tube, 
diode 26 conducts. This makes the pass 
tube insensitive to small positive going 
inputs. Similarly, the circuit is insensitive 
to small negative input changes since 
diode 25 will conduct to cancel the nega
tive voltage applied to the grid of triode

send for this

FREE

This is the Only Moving Part
IT IS FASTENED HERE—^^^^^ 

This stilt metal diaphragm is the only • ¿0041
moving part in the new Ultradyne 
DCS-4, a complete DC/DC pressure 
transducer package. And the dia
phragm only moves .003”. It gives you 
all the advantages of variable reluc
tance transducer without the disad* 
vantages of AC transmission.

Patent No. 2,925,494. R. French and R. F. 
Casey (Assigned to Monroe Calculating 
Machine Co.)

In a digital magnetic recording play
back system, the switching circuit is made 
immune to noise by dynamic control of 
the bias on a pass tube. A simple analysis 
of the circuit shows that the transducer 
pulses are integrated on the grid of pass 
tube 20 which is simultaneously con
trolled by the setting of the bistable cir-

For Lathe-Cut Rubber Parte
Trained technical and engineering 
personnel, a completely modem 
laboratory and 15,000 square 
feet of space containing stock 
storage, curing, grinding and 
cutting equipment.

Western Rubber offers you 
experience — more than 55 years 
of it— in the making of washers, 
gaskets, bushings and rings of al
most limitless sizes and shapes.. .all 
custom designed and economically 
produced to your specifications.

Write or phone for in- wa—nw 
formation or a visit by our 
sales engineer in your area. VFTKf 

since V^Jneoa

TEST INSTRUMENTS 
battery eliminators 
battery testers 
bridges 
decade boxes 
electronic switch 
flyback tester 
oscilloscopes 
probes 
signal and

sweep generators 
lube testers 
transistor tester 
vacuum tube 

voltmeters 
volt-ohm

milliammeters

• 33-00 N. Blvd., L. I. C. 1, N. Y.J f rf e ... praised by the experts '
as BEST BUYS IN ELECTRONICS
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MOLEX PRODUCTS COMPANY

tost simple 
assembly

positive 
polarity

NO. 1055-15

15 circuit 
unit shown

rated: S% amps 
Mr connection 
125/250 Ï a-c

snap-lock 
terminals

snap-dip 
panel mounting

terminals 
automatically 
crimpod 
to wires

Advances in Aeronautical Sciences, Vol 
I and II

Th. von Karman, Pergamon Press Inc., 
122 E. 55th St., New York 22, N.Y., 1144 
pp, $30.00 (set).

These volumes contain the outstand-

D. C. Ipsen, McGraw-Hill Book Co. 
Inc., 330 W. 42nd St., New York 36, N.Y. 
236 pp, $6.50.

A reference text in the area of dimen
sional analysis, the book provides 2

r A Member 
of The Condec Group

This is the Complete System
. . . The new Ultradyne DCS-4 pressure-to-voltage system. Be
cause of its simplified design with only one moving part, it with
stands the most severe vibration and shock. It is only 2" x 2%* x 
l!4r. It weighs only 9 ounces.

Units, Dimensions, and Dimensionless 
Numbers

CUSTOM REQUIREMENTS \ 
AT STOCK UNIT COST! N
Unique molding method permits 
from 3 up to 60 circuit combina
tions made to your needs. Plug or 
receptacle accepts male and female 

terminals. Minaturized— 
a 15 circuit unit is only 

__ 3/4" wide and 1-1/16"

thorough discussion of the concept of 
units and dimensions. Appropriate as a

new MICRO MINIATURE 50-V0LT 
metallized paper capacitors

Progress in Semiconductors, Vol. 4

A. F. Gibson, F. A. Kroger, R E. 
Burgess, editors; John Wiley & Sons Inc., 
440 Fourth Ave., New York 16, N.Y., 291 
pp, $10.50.

Planned to be issued semiannually, 
these volumes contain a number of topics 
taken from the entire field of semicon
ductors. Although most articles give an 
assessment of the present state of knowl
edge in the field, articles dealing with 
original work are also presented.

Now for the first time a 50-volt capacitor is available for your transistor appli
cations, with no sacrifice in electrical and operating characteristics.
Superior solid impregnation provides complete resistance to shock and vibration, 
and eliminates leakage at any temperature.
Unique phenolic coating and rectangular shape results in a true micro-miniature 
size, allowing greater parts density. A 4.0 mfd. unit measures only %"xJft"xlJ4".
Available in .10 to 20.0 mfd. capacities or higher. Standard hermetic sealed 
units also available for extreme environments. Write for Data-Log C-105AS.

courses, this is also a suitable reference 
for research and design engineers. It 
contains insight into the pitfalls of di
mensional analysis and includes remarks 
about the validity and usefulness of this 
method.

The topics are first discussed from a 
theoretical point of view; problems and 
examples are presented at the end of 
most chapters.

ipplementary text

y 9520 Southview Ave., Brookfield, Illinois 
Hunter S-S881
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12900 Foothill Blvd. San Fernando. Calif Tel EMpire 1 8691
See us at the WESCON SHOW Booth #860
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New Low-Cost
PLUG.& RECEPTACLE

ULTRADYNE
INCORPORATED

RO BOX 3300 ALOUQUEXQUE. NEV MEXICO

..«.taue srsrE*

input er 5±
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$385.00

CIRCLE 167 ON READER-SERVICE CARD

310.00 
$695750

LONDON CHEMICAL CO., INC

Prices
Type 1100 Main Frame 
(Rack frame same price) 
Type 700 Dual-Channel, 
Null-Readout Plug-In ....

Combined price
lalMuesat far tact ■cuwcbmi al inalai ûta 
Baiai Radar far traca tocata
Eicaptaal Imi tana lavai mí tua stabifity 
Raw. Mg* togbt Mimi toitasttota pieciwit CRI 
Sfftrita sparita

Basics of Gyroscopes Vols. I and II

Carl Machover, John F. Rider Publisher, 
Inc., 116 W. 14th St., New York, N.Y. 
112 pp (Vol. I), 120 pp (Vol. II), Vol. I: 
$3.30 (soft cover); Vol. II: $3.30 (soft 
cover); Vols. I and II: $6.60 (soft cover), 
$7.75 (cloth binding).

Directed to the layman, the student, 
or the engineer who is not a specialist, 
this text presents and disengages the 
basic principles of gyroscopes. Beginning 
with an explanation of the fundamentals 
of gyroscope operation, the author goes 
on to cover commercial types of gyro
scopes, including those in missile use. 
Easily understood illustrations are used. 
Mathematics is kept to a minimum.

ing papers presented at the First Inter
national Congress for the Aeronaitical 
Sciences held in Madrid on September 8 
to 13,1958. The papers reproduced here 
are in the original languages.

Topics covered that are written in 
English include: telecommand and navi
gation; mass transfer cooling in high
speed aircraft; hypersonic heat transfer; 
safety in automatic flight control; and 
telecontrol and telemetry for pilotless 
aircraft.

■OSr ESPECIALLY DEVELOPED 
Jib JF FOR PRINTED CIRCUITS

Whatever your particular application or 
problem, there is a fast acting, completely safe 

Lonco Flux Remover to efficiently handle the job: 
LONCO LN-10—especially efficient for hot or cold flux residues 
where fast removal by simple dip is essential... completely 
non-flammable.
LONCO MC-1136—designed for fast removal of residue on 
parts which contain decals, coding, silk screening, fungicidal 
lacquers, etc.
LONCO HCR—for removal of hot residue by simple dip or cold 
residue by brush, yet harmless to most decals, finishes of all 
types and plastic parts.
LONCO 65—completely neutral, practically odorless remover 
for use on warm or hot residues immediately after soldering. 
LONCO SPECIAL REMOVERS—engineered to any application or 
problem encountered with critical printed circuit boards and 
assemblies, components, inks, plastics, etc.

All Lonco Removers are either non-flammable or are 
rated as safety solvents and are in the lowest toxicity 

range. Available in 1 or 5-gallon cans or 
55-gallon drums. Request full information.

topics as electronic part development; 
capacitor characteristics; selection, and 
techniques of measurement; modem ex
perimental units; faults liable to occur 
in capacitors; and the future of capaci
tor design.

Charts, graphs, and illustrations are 
used throughout.

An index and a complete bibliography 
are also included.

1S3Ì N. 31st AVENUE • MELROSE PARK. ILLINOIS

r % There is only one moving 
• ■ part in this superior pres
sure -to-voltage system made by Ultra
dyne. It doesn't gyrate as wildly as 
the pictures show. When we told the 
photographer the actual movement 
(.003*), he went back to still lifes.
P.P.S. If you’re a back-to-front reader, 
all this explanation about a new DC/DC 
pressure transducer package began 
on P.

The New Analah Type 1100/700 Oscillo
scope with Type 3000 Oscilloscope Caméra.

G. W. A. Drummer and Harold M. 
Nordenberg, McGraw-Hill Book Co., 
Inc., 330 W. 42nd St., New York 36, N.Y., 
288 pp, $10.00.

Written from the standpoint of the 
user, this book contains information 
necessary in selecting capacitors and 
using them effectively. It covers the fol
lowing types of units: paper, mica, 
ceramic, glass, vitreous enamel, elec
trolytic, air, vacuum, and glass-filled. 
Data is also provided on general pur
pose, precision, transmitter, trimmer, 
and special types of variable capacitors.

Chapters contain information on such

Faster, Safer Flux Removal 
loNCo ----

30 CANFIELD ROAD, ESSEX COUNTY, 

CEDAR GROVE, N J , U. S. A.
C Enter 9 6500

ANAIytical LABoratory Instruments

ULTRADYNE
INCORPORATED

7.9.I0X 3309 XLOUOUEnUE. WK KÍXIC9

r A Member 
of The Condec Group

Other Lonco Products: SOLDER FLUXES • PROTECTIVE 
COATINGS «CHEMICAL SOLDER MASKS • CHEMICAL WIRE STRIPPERS
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Less than two months old, the new Analab line of 
oscilloscopes and cameras has already been acclaimed as 
the new standard for precision measurements. Those 
engineers who have seen the line have praised and 
accepted Analah for:

the sophisticated circuit design and highest quality 
workmanship,

phenomally-accurate, absolute amplitude and time 
calibration,

versatility of modular design (there are 64 contacts 
available for interconnection between the main 
frame and plug-ins),

and many new, unique, much-needed features such as:

Delivery 30 days.
Write for bulletins on Analab scopes and tho 

new Type 3000 series Oscilloscope Recording 
Cameras.

Analab

ENGINEERS ACCLAIM 

NEW ANALAB 

OSCILLOSCOPE
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Automatic Gain Control
Gives Increased Amplifier Reliability

dx

am

thatthe same,

the coefficient of negative feedback.

the gain of the N-stage amplifierwhere
spie

enee

For sufficiently large N the following expression

Let p 
Then:

’Altb 
the ft 
of dai

Inserting Eq. 3 into Eq. 1 gives an expression 
for the reliability of an amplifier without age

value of an and the dispersion gJ of this random 
quantity are
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N
EGATIVE feedback in an amplifier circuit 
helps maintain reliability despite gradual de
terioration component of electrical properties, and 

reduces the probability of gradual failure. Al
though the feedback circuit adds components, its 
effect on the over-all reliability of the system is 
frequently more important than the possibility of 
sudden failure of an element.

The mathematical relations given below make 
it possible to estimate quantitatively the influence 
of automatic gain control on the reliability of an 
amplifier. These relations illustrate the method of 
investigating feedback as a means of increasing 
reliability. The also can be applied to other feed
back devices.

Reliability of amplifier with age vs. number of stages 
for typical amplifier. Curves for two values of the 
parameter 11 are shown in solid lines. Dotted curves 
show factors of Eq. 8.

events—the absence of sudden failure and the 
maintenance of the electric parameters within 
the described limits—then

Reliability of Amplifier With AGC
The introduction of negative feedback in the 

form of age reduces the amplifier gain. There
fore the number of amplifier stages should be 
increased to N > t). Denote by Tjy* the over-all 
gain in the presence of age and assume the per
missible deviations of the gain from nominal are

where P •} is the a posteriori probability of sat
isfying the inequalities contained in the bracket 
in the absence of sudden failure.

Determining the distribution function of the 
gain qn as the product of random quantities en
tails considerable mathematical difficulty. But, if 
we use instead of r)n its logarithm, then at suf
ficiently large n we can use the Lyapunov the
orem on the normalization of the sum of inde
pendent random quantities, and assume that 
In has a normal distribution. The average

without age.
Choosing the coefficient P to satisfy the condi

tion pk = 1(1 + ô2), gives, from Eqs. 5 and 6, 
a one-sided condition imposed on

Direct determination of the probability distri
bution function is very complicated. But, 
because Eq. 5 is equivalent to Eq. 7, we again 
can use the theorem on the normalization of the 
sum of random quantities. That is:

(x- nai)2 
2n<ri2

Reliability of Amplifier Without AGC
First consider an n-stage amplifier without age. 

Assume the gain of any stage (k) is a random 
quantity Ek, that the random quantities Ek are 
independent of each other and that their distri
bution functions are identical for all amplifier 
stages. The over all gain qn is also a random 
quantity, equal to the product of the £*s.

Assume the permissible gain deviations of the 
amplifier from the nominal value k are k(l — th) 
and k(l -f- t>2). Also, let (1 — po) be the proba- 
bality of a sudden failure of one amplifier stage. 
Because the reliability of the amplifier (p) is 
equal to the probability of a combination of two
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1 N. G. Bruyevich, Reliability and Accuracy of Auto
ri itic Production, News of the Academy of Science, Div., 
7 ech., Sei., Automation and Power, No. 4, 1969.
- B. Levin, Methods of Investigating the Reliability and 
S tare-Part Supply for Electronic Systems, Problems of 
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FOR COMPLETE TECHNICAL INFORMATION on Motorola Mesa 
transistors. contact your Motorola Semiconductor district 
office.

for the reliability of an amplifier with age holds
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Although the variable N assumes only integral values, 
the function p*(N) is shown in the figure, for the sake 
of clarity, in the form of a continuous curve.

World’s fastest-switching transistor. TO-17 pack
age with 4th lead for high frequency shielding. 
High-speed performance such as 50mc flip-flops.
Combine same high-speed switching as 2N695 
with 300mw device dissipation. TO-18 package. 
Lower cost Motorola Mesa switch for less criti
cal switching applications TO-18 package with 
300mw device dissipation.

where pf is the reliability of the feedback devices.
The right half of Eq. 8 consists of two factors. 

The first diminishes monotonically, and the sec
ond increases monotonically with increasing N. 
Consequently, there exists an optimum number 
of stages Nopt, at which the reliability of the 
amplifier with age is maximum. Thus, there is a 
range of values for N within which an increase 
in the number of stages (unreliable elements) 
leads to an increase in the reliability of the am
plifier (a system of elements). This is the effect of 
the feedback on the reliability of the amplifier.

For a quantitative estimate of the effect of age 
on the reliability of an amplifier, let us consider 
the following example: Let k = 2 X 104, =
82 = 0.25, p0 = 0.99, and pf = 1, and let the 
average value of the gain of one stage b = 5.4. 
Let the distribution of the gain be symmetrical 
and triangular.

In this case the number of amplifier stages 
without age is n = 6, and the number of ampli
fier stages with age is N > 6. Fig. 1 shows curves 
for the dependence of the reliability p* of the 
amplifier with age and the number of stages N 
at two fixed values of p, (where p = o/b and a2 
is the dispersion of the gain of one stage)*. The 
dotted Inies show each of the factors contained 
in Eq. 8. The optimum number of stages, cor
responding to the maximum reliability, varies with 
the dispersion of the value for the amplification 
of one stage.

For an amplifier without age, the probability of 
the gain falling outside the permissible limits is 
close to zero. Then, if the relative mean squared 
spread p of the gain of one stage does not exceed 
5 per cent this probability exceeds 0.9.

I'ranslated from News of the Academy of Sci
ences, Division of Technical Sciences, Automation 
and Power, No. 2, March-April, 1960, pp 208-209.

MOTOROLA
Semiconductor Product» Inc.

MOTOROLA 
MESA 
TRANSISTORS 
each offers the extreme 
reliability demanded for critical 
COMPUTER, AMPLIFIER and 
POWER APPLICATIONS

Because Motorola supplies the widest range of Mesa tran
sistors in the industry, you can select the device best suited 
for your particular design requirements. And, when you 
specify “Motorola Mesas” you are assured of extreme re
liability ... the key factor m their selection for the most 
critical applications.
FOR COMPUTER APPLICATIONS

FOR UHF-VHF AMPLIFIER APPLICATIONS
2N700 For 40 to lOOOmc communications applications. 

TO-17 package with fourth lead providing high 
frequency shielding.

2N741 For communications applications up to 100 me. 
300mw device dissipation. Power gam of 22db 
at 30mc. Excellent video amplifier. TO-18 case.

FOR MEDIUM POWER TRANSMITTER APPLICATIONS
2N1561 Provides V2 watt RF power output at 160mc with 

lOdb gain. Useful from below 70mc to 350mc.
2N1562 Companion driver for 2N1561.
NEW SILICON SWITCHING MESAS
2N706B Offering tighter VCE(..t) and lower r'b.
2N706A 72-hour aging at 300°C assures highest stability.

2N706B
2N695

2N705 2N706A

2N711

2N700

2N741

2N1561

2N1562
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NEW! 
TAKE A

LOOK 
AT THE

GUTS OF
HANDLEY’S 
WEETRIM 
POT■ ■ ...the Precision Trimming

FAT.
PEND.

Potentiometer that will Standardize 
the Industry The Handley WeeTrim trimming potentiometer 
will standardize the type...and, as with other Wee Line products, WeeTrim is 
manufactured under strict quality control. Lightweight, wee in size, 
extremely stable, and WeeTrim has the other exclusive Handley Wee Line 
features. Write today! Literature will be provided immediately.

HANDLEY «c i
12960 PANAMA STREET, LOS ANGELES 66, CALIFORNIA

HANDLEY REPRESENTATIVES
CALIFORNIA
Handley, Inc. 
12960 Panama St.
Loe Angeles 66

FLORIDA
Specialized Equipment Co. 
Bo« No. 323 Cocoa Beach

MINNISOTA
G. E. Amazon A Co.
1407 Holdridge lane, Wayzata

E. I. Berman Company 
450 9lh St., San Franc iuo

ILLINOIS
Ellinger Sales Corp
6540 N. w. Hwy., Chicago 31

MISSOURI
I eeMari Associates 
Box No. 8467, Kansas City

ARIZONA
E J. Foley A Associates 
3840 N. Jokok. Dr., Scottsdale

MASSA CWUSiTTS
Electronic Components & 
Services
30 Huntington Ave., Boston 16

NEW JERSEY land Moira NYC)
John W Richardt Co.
Route No. 46
Fine Brook

GERMAN ABSTRACTS
E. Brenner

Sampling Accessory Converts LF

T=O.35m/isecto

KEYING 
TIMET

INPUT

COLORADO
Howell Sgle>, Inc. 
4637 Dudley, Arvada

MICHIGAN
Willis L. Trombley A Son 
3035 E. Grand Blvd., Detroit 2

NEW YORK
lea Jacobson Co., Ine.
1366 Kenmore Ave., Buffalo 23

OHIO
C. A. Robinson Company 
4143 Mayfield Road
Cleveland 21

PENNSYLVANIA
Samuel A. Jeffries, Inc.
105 Forrest Avenue, Norberth

TEXAS
Koch Engineering A Sales 
309 Meadows Bldg., Dallas 6
M. F. Klicpero Co.
F. O. Box 3113, Houston 1

WASHINGTON
Howell Sales, Ine.
2029 McGilvra Blvd.,Seattle 2

1 SIGNAL INPUT fo h 

(BANDWIDTH lOOOmc)

..G

SIGNAL OUTPUT 
(BANDWIDTH lOOkc)

TIME BASE

Fig. 1. Samples of the periodic signal are taken once during each sweep 
at progressively longer time intervals.

(g 
AMPLIFIER

PULSE Ö 

STRETCHER OUTPUT

KEYING DIODE

SAMPLING PULSE
GENERATOR @

COAXIAL NETWORK

VOLTAGE 
COMPARATOR

REFERENCE 
VOLTAGE o

INDIRECT PULSEÖ 

SHAPER

SAW TOOTH (2 

GENERATOR
AND AMPLIFIER

INDICATOR 
GATE ®

TRIGGER PULSE

DIRECT t=O START STOP t=t|

Fig. 2. Block diagram of the sampling accessory.
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cope for HF Use

D
ESIGNED for high frequency pulse work, a 
signal sampling circuit was developed as an 
accessory to a “low” frequency crt, such as the 

Tektronix 535.
In general, conventional oscilloscope amplifiers 

are limited in rise time resolution because of de
flection sensitivity requirements. The use of signal 
sampling® makes it possible to combine high sen
sitivity with high resolution (0.35 mpsec).

Fig. 1 shows the basic principle of the sampling 
procedure; (it is a fundamental assumption that 
the signal is recurrent or periodic). The signal is 

I sampled once during each sweep at progressively 
longer time intervals (ti —10). This interval is 

I controlled by comparing a linear sawtooth voltage 
I with a reference. The resolution is determined by 

the time interval during which the sampling 
I “switch” is closed (t).

The block diagram of the sampler, developed 
I by IBM, Zurich, is shown in Fig. 2. A trigger pulse 
I initiates a sawtooth (2) with minimum time delay 
I (0.04 psec). The pulse shaper (I) allows the device 
I to be used with small or slow-rise triggers. This 
I stage also serves as a frequency divider when the 
I pulse repetition rate exceeds the sawtooths. The 
I comparator (3) determines the sampling instant 
I and controls the sampling pulse generator (4). The 
I latter also returns the sweep to rest. A coaxial net- 
I work shapes the keying pulse to its proper ampli- 
I tude and duration. The keyed signal is passed by 
I the sampling diode (5), is amplified (6) and 
I stretched (7) and is made available at the output 
I terminals.

Since only the peak values of the sample pulse 
■ contains information, the pulse generator (9) syn- 
■ chronously controls the beam intensity. The indi- 
■ cator gate (10) is used to block the pulse gener- 
■ ator (9) when the comparator voltage is outside 
■ the sawtooth range.

The original paper also includes circuit details 
■ of the sawtooth source and comparator (2,3), the 
■ sampling pulse generator (4) and the sampling 
■ diode circuit.

Abstracted from an article by H. P. Louis Elek- 
Btronsche Rundschau, Vol. 14, No. 4, April 1960, 
■ PP 137-144.

’ Sai ipling oscilloscopes for statistically varying pulses.” 
R- St »arman, Rev. Sci. Instr. Vol. 28 (1957) p 933-938.

Magnetic tapes 
of “Mylar”® 

insure reliability of recording 
and playback

Much information recorded on mag
netic tapes can never be replaced be
cause of the tremendous cost of du
plicating test conditions. You can 
protect your investment in such val
uable data with tapes of “Mylar”* 
polyester film. Their small addi
tional cost is negligible compared to 
the cost of the data they contain. 
Here’s why they provide higher re
liability than any other tapes:

CHART NO. 1

tracks or loss of contact with the re
cording or playback head. Possibility 
of signal dropout or garbled or weak 
signals are minimized and reliability 
of recorded data is assured.

CHART NO. 2

MAXIMUM DIFFERENCE BETWEEN
EDGE LENGTH AND CENTER LENGTH vs. CHANGES IN RH t

2 015 T 7

§
f °10“

DIMENSIONAL STABILITY
Coefficient of humidity expansion:
Cellulose Acetate—15 x 105 inches/inch/% R.H.
"Mylar"—1.1 x HP inches/inch/% R.H.

T ois /
DIMENSIONAL 
CHANGE PER 
INCH OF TAPE 
IN INCHES

- - .010

--.005

-100 -75 - 50 - 25

CHANGE/ IN

••MYLAR"

' +25 + 50 + 75 +100

% RELATIVE HUMIDITY
--.005

--.OJO

Less signal dropout.
Chart 1 shows that dimensional 
change in “Mylar” with humidity 
change is negligible compared to ac
etate. This exceptional stability pre
vents tape shrinking, swelling or cup
ping that could result in shifting of

MB
Better Things for Better living . . . through Chemistry

DU PONT

MYLAR
POLYESTER FILM

the high initial tear strength of 
“Mylar” reduces chance of breakage 
and subsequent failure to record crit
ical information. Chart 3 compares 
initial tear strength of “Mylar” and 
acetate. In addition, “Mylar” has 
the highest tensile strength of any 
instrumentation tape base. And 
“Mylar” does not lose its toughness 
with age, repeated playbacks or stor
age because it has no plasticizer to 
dry out.

CHART NO. 3

£ 
ï .005 --

••MYLAR"

INITIAL TEAR STRENGTH 
(GRAVES TEST) 

per ASTM D 1004 49T

0 20 40 60 80 100
CHANGE IN Z RELATIVE HUMIDITY 

Hheoretical—calculated on coefficient 
of humidity expansion.

Fewer garbled signals.
If magnetic tape picks up or loses 
moisture unequally across the tape 
width there will be a difference in 
length between the edges and center. 
Chart 2 compares this effect for 
“Mylar” and cellulose acetate tapes. 
Because “Mylar” is virtually non- 
hygroscopic there is no dimensional 
difference between edges and center 
to cause poor registration of timing 
across adjacent tracks on the tape.

Less tape breakage.
Since most breaks start as edge nicks,

*Du Pont’s registered trademark for its polyester film

3.0--
3.0

= 2.0-- 
£

1.0 --

:, . •
I#

1.5 MIL 
CELLULOSE 

ACETATE
0.4

The superiority of “Mylar” can 
make an important contribution to 
reliability of your magnetic tape sys
tem. Ask your magnetic tape sup
plier to recommend the specific tape 
of “Mylar” for your needs.

E. I. du Pont de Nemours & Co. (Inc.)
Film Department, Room »13, Wilmington 98, Delaware

Please send free, 12-page booklet of comparative test data to help me evaluate mag
netic tape reliability.
Name_____ 
Company _ 
Address___
City----------

.Position

.Zone_____ State.
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Disposable Equipment Modules
Give Economical Operation

mo

BECCO Hydrogen Peroxide!

2OC

use

156

b’c. 1.
□ f<

Vit o Lc

discarded even though they 
repaired.

Several objections to the

were intended to be

ELECTRONIC DESIGN • August 17, i960

modules have been made. These objections and 
the authors’ arguments against them follow:

1—Technical skills in the military would de
cline. It is true that a knowledge of parts and

(before)
Reverse leakage 

tracing before 
immersion 

I in H2O2.

(after)
Reverse leakage 

tracing after 
immersion 

. in H2O2, 
dried without 

washing 
' (virtually no 

change).

Here's proof I
No increase in reverse leakage 
when you etch diodes in

Under disposal-at-failure maintenance training 
for piece-part repair could be considerably re
duced and more time spent on the operation and 
maintenance of systems.

3—Reduction of number of spare parts. A 
typical four-tube module contains about 40 parts 
that must be supported with spares, if the module 
is to be repaired when it fails. Expendable mod
ules, however, need be supported only with spare 
modules. Thus, the paperwork associated with 
inventories would be drastically reduced.

4—Reduction of number of specifications. 
At present, a specification is required for each 
part in an assembly. Use of expendable modules 
would require only a single specification for the 
complete module.

5—Better storage possibilities. Because ex
pendable modules would probably be imbedded 
or hermetically sealed, they should withstand 
long storage periods with little or no added pro
tection. They also should require less storage 
volume than that needed for repairable assem- i 
blies and spare parts. These parts often are 
stored in individual containers that are larger than 
the assemblies in which they ultimately are used. I

6—Usefulness under emergency conditions. I 
Disposal-at-failure maintenance realistically pro-I 
vides for wartime conditions. Piece-part repair of I 
an assembly probably could not be made at thi I 
front-line level, and time would not allow sucl I 
repairs to be made at higher maintenance levels I 
Hence, defective assemblies probably would be I

A IRCRAFT electronics equipment modules 
** may be used and then discarded without 
raising procurement, support and maintenance 
costs.

According to the National Bureau of Standards, 
aircraft equipment built of expendable four-to- 
eight tube assemblies—or modules—would cost 
no more than similar equipment built with re
pairable four-to-eight-tube modules.

Current design trends indicate increasing use 
of modular construction for compact, intricate 
electronic equipment. It is possible, however, to 
use expendable assemblies that are not modular in 
form.

Nevertheless, because of the advantages possi
ble through the use of standardized modules, it is 
probable that future equipment will make increas
ing use of modular construction.

The advantages of expendable modules are as 
follows:

1—Improved reliability of electronic equip
ment. Because they are expendable, the modules 
may be imbedded in plastic or hermetically 
sealed. Data on how much reliability is im
proved by these means is not available. However, 
many manufacturers feel that these protective 
methods definitely improve reliability.

Doing away with the repair procedure also 
improves reliability’' because repairs increase the 
wearout of electronic assemblies. Also, there is 
the possibility that replacement parts may be 
inferior to original parts.

2—Improved systems maintenance. Because 
most Air Force technicians are in the service for 
a comparatively short time, it is not possible or 
practical to train them to be fully capable of 
piece-part repair and simultaneously be fully 
capable of maintaining entire systems, such as 
navigation and communication systems.

sum] 
at m 
cent.

me 
wo

BECCO'
BECCO CHEMICAL DIVISION 

Food Machinery and Chemical Corporation 
Station B, Buffalo 7, New York

CIRCLE 171 ON READER-SERVICE CARD

To test the effect of impurity-free Becco Hydrogen Peroxide 
across an unsealed diffused silicon junction diode, the following "tor
ture test" was performed: 600 volts AC were applied across the diode, 
and the reverse leakage current depicted on an oscillograph. Then, the 
diode was immersed in Becco 30% Reagent Grade Hydrogen Peroxide. 
The diode, without being washed in any way, was placed on a hot plate 
and the H202 was evaporated.

The voltage was re-applied and the tracing produced was virtually 
identical (sec above)-proof that no impurities that could affect the 
diode exist in Becco Hydrogen Peroxide,

Of course, you’ll use Becco H202 at a different stage-when you etch 
the diode. And, of course, good practice still dictates that you wash the 
diode in pure water following the etch. Nevertheless, this test proves 
that you need not be too concerned with your wash when you etch in 
Becco H202, since the peroxide itself, made by an inorganic method, 
can not deposit any impurities of its own on the diode.

Becco packages its Reagent Grade H202 in returnable or non-return
able polyethylene containers to insure its purity when it arrives at your 
plant. Write us for further information or specifications, analysis, 
prices, etc. Address: Dept. ED-6.
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BASED ON VITRO PARTS DISTRIBUTION
AND ARINC FAILURE RATES

NUMBER OF TUBES
SIZE OF MODULE

• ih nlat»'d.

some of the modules that failed to the manufac-
turer for evaluation.

modules themselves could be obtained. This data

THE ELECTRONICS FIELD ALSO RELIES ON RADIATION FOR

tional ease of operation and maintenance.

computer work loads.

tenonce ond monitoring.

ects and on test sleds.

$ ï
ir' 4000

UJ

8000

3
6000

Do □

ircuit details would be less importart than it is
iow. However, the skills required to locate faults
¡n electronic systems would still be necessary.
Present maintenance activities are generally so
inderstaffed that a reduction in skilled personnel
s unlikely. Expendable modules would enable
;he present maintenance organization to handle
ncreased future workloads through more efficient

use of manpower.
2—Carrying spare modules would burden the

supply system. Because only complete modules
would be supplied, rather than the present multi-
tude of components, the supply system should be
capable of handling sufficient spare modules. The
reliability of standard expendable modules should
be ascertained prior to acceptance by the military.
Knowing reliability, the number of spare modules
necessary for a given period of time could be

3—Data on the failure of parts could not be
obtained. Failure data on the parts in expendable
modules could possibly be obtained by returning

ts. A 
parts 
odule 
mod- 
spare 
with

At the same time, excellent failure data for the

would make it easier to predict and improve the
reliability of modular equipment.

4—The cost of supplying expendable spare
modules would be excessive. The study shows
there is an optimum module size (between four
and eight tubes) for which the costs incurred with
expendable modules are equal to those incurred
with repairable modules.

The optimum module size for aircraft equip-
ment was determined by calculations involving
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the reliabilitv of the parts that make up the mod
ule, the cost of the parts, and the following as-
sumptions: a program life of five years; the rate
at which equipment is retired taken as 1.5 per
cent; spares are procured for the period in which
the equipment could reasonably be expected to
be operated; spares could be shifted to any loca-

Fit. I. Mean life of a typical module vs module size.
for reliability calculations were obtained from 

Vit o Laboratories and Aeronautical Radio, Inc.
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When radio telemetry transmission is the link between airborne
data gathering and ground data acquisition, rely on Radiation s
Model 3115 FM Transmitter. This ruggedized unit has proved
its reliability and dependability again and again in missile proi-

Model 3115 provides true linear FM output. Modulation fre-
quency response is within 0.5 db from 100 to 100,000 cps, and
carrier frequency stability is within ±0.01%. Rr power output
is 2 watts. The unit is available in two crystal-controlled models,
which cover the 215 to 260 me telemetry band.

I or more complete technical data on the Model 3115, write
for a new bulletin, RAD B-102, to Radiation Incorporated,
Dept ED-8, Melbourne, Fla.

RADIPLEX-50-channel low-level multiplexer with broad
data processing applications. Features rugged solid-
state circuitry, almost unlimited programming flexibility,
unique modular construction for compactness and excep

RADICORDER-Multistylus recorder provides high-speed
instantaneous readout for wide range of data acquisi-
hon or processing systems. Eliminates necessity of elec-
tromcally translating complete data, thereby reduces

TDMS - Telegraph Distortion Monitoring System pin-
points type and source of trouble on teletype, data
processing and similar communications links without in-
lerrupting traffic. Ultra-compact TDMS can replace
most test equipment now required for teletype mam-
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Tube Shields.
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sidered. These are:
1—Ease of maintenance. Because this is the

leRC
Subminiature

Electron
Tube Shields

Burbank. CaliforniaBoulevard,135 West Magnolia

NUMBER OF TUBES. V
MODULE SIZE

ELECTRONIC DESIGN

FIRST

FOR IMPROVED THERMAL
DESIGN, there is no substitute for 
effectively cooling, extending useful 
life and increasing tube reliability than 
with IERC Heat*dissipating Electron

The right time to plan in” IERC s
Heat-dissipating Electron Tube Shield 
components in your thermal design and 
packaging is at the start—however, 
it's never too late to improve reliability, 
insure proper tube cooling and protec
tion from shock and vibration with 
widely-used, MIL-approved IERC shields.

Heat-Dissipating

New 1960 Subminiature Tube Shield Catalog gives 
you a complete showing of lERC’s diversified line, 
thermal design and application tips, dimensional and 
specification data — available on request.

INTERNATIONAL ELECTRONIC RESEARCH CORPORATION

Fig. 2. Unit cost of modules vs module size.
Vertical bars show range of assembly
costs. Heavy dots show average costs for
each range. The curve drawn is linear,
least-squares fit of average costs.

£
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I PURP 
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overlap, 
conform;

tion at any time; there is a 95 per cent probability 
that sufficient spares are procured over the pro
gram life.

Curves of module reliability vs module size and 
module cost vs module size are shown in Figs.

Contrary to popular belief, it would probably 
be poor practice to attain expendable modular 
design by simply subdividing the equipment into 
modules that cost less to replace than to repair.

The reason is that in taking into account the 
number and cost of the spares probably needed 
over the program life, the curve of total procure
ment cost vs. size of module becomes fairly flat 
in the range between one- and eight-tube module

Therefore, because considerable latitude exists 
with respect to costs, other criteria should be con- 

primary goal in the subdivision of equipment, it 
should be given the most weight in design deci
sions. From this viewpoint, larger modules are 

Time has brought decisive prog
ress in the fight against cancer. Ten 
years ago one in four persons with 
cancer was saved. Today 
it’s one in three. But time

most advantageous. It is, for example, consider alone will not conquer can-

ably less difficult to locate a defective six- or 
eight-tube module than to locate a one- or two-
tube module.

cer.Time plus research will. 
And research needs your

2—Modification. Often, after sets and spares

dollars. Send your contri- V 
bution today to “Cancer,” Tp 
a/z\ vnnr Iaaa) nnof nfflnn *c/o your local post office.
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covered! MINIATURE

Z ipper tubing VITREOUS-ENAMEL POWER RESISTORS

KÖOLOHM10W

14W

ALL UNITS ACTUAL SIZE

irog<
ELECTRIC COMPANYSPRAGUEwith

SPROGUE
THE MARK Of RfUABUITY
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17, 19601960

MILITARY TYPE 
with overlap Type 74 
meets requirements of 
MIL-I-7444H Type 63 
meets MIL-I-631-C QPL 
certificates uf conform
ance or test reports fur
nished on request

Send for engineering Bul
letin 7300 for complete 
technical data.

Sprague's new improved construc
tion gives greater reliability and 
higher wattage ratings to famous 
Blue Jacket miniature axial lead 
resistors.

They are ideal for use in minia
ture electronic equipment with 
either conventional wiring or 
printed wiring boards.

Get complete data on these de
pendable minified resistors, write 
for engineering Bulletin 
7410.
TAB-TYPE BLUE JACKETS: For 
industrial applications, select 
wattage ratings from 5 to 218 
watts in Sprague's famous Tab
Type Blue Jacket close-tolerance, 
power-type wirewound resistors. 
Ideal for use in radio transmitters, 
electronic and industrial equip
ment, etc. For complete data, 
send for engineering Bulle
tin 7400A.

347 Marshall street . north adams, mass.

Instant Covering for All 
Applications!

Zippertubing, an economical on-the-job 
method of jacketing, is a flat tape, avail
able in a wide range of materials, that 
has a patented extruded plastic track 
electronically welded to both edges. The 
tape or jacket is wrapped around the 
object to be covered so that the tracks 
engage, then “zip” shut. If permanent 
closure is required, a special sealant is 
provided that fuses the tracks together.

Di ng WESCON visit us at Booth 2320 
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In these two dependable 
wirewound resistors

”^,^7 PROTECHTORS®
~..... NEW! Protective plastic 

covers with plastic zipper
। .1 I closure for splices and

break-outs. Installation time
is measured in minutes - not hours* Full range 
Pf sizes and colors

GENERAL 
PURPOSE 
Standard without 
overlap Generally 
conforms to MIL- 
I-631C.

SPECIAL CONSULTATION 
At your request, our Field Engineer 
will call or you can mail your design 
concept to us for evaluation and qur 
tation All requests confidential

SPRAGUE COMPONENTS:
RESISTORS • CAPACITORS • MAGNETIC COMPO
NENTS • TRANSISTORS • INTERFERENCE FILTERS * 
PULSE NETWORKS • HIGH TEMPERATURE MAGNET 

WIRE • PRINTED CIRCUITS

have been procured, the sets must be modified. 
Because modification of the modules would be 
difficult or impossible, it would be desirable to 
work, in these situations, with smaller circuit 
blocks—or smaller modules.

The weight given to the modification factor de
pends on the knowledge and experience that 
goes into the equipment design. When advanced 
equipment requiring an extension of the techni
cal art is being considered, the modification fac
tor should be given considerable weight. When 
considering equipment of mature design this 
factor may be given less weight.

3—Logistics. The types of spares increase rap
idly as the module size is reduced. This would 
suggest larger modules to minimize the number 
of items controlled by supply. However, as the 
module size increases, the storage volume for 
required spares goes up rapidly. This suggests 
smaller modules to reduce storage problems.

However, in front-line operation, the volume 
of spares is the most serious consideration, and 
smaller modules would be most desirable.

The smallest module, of course, would be the 
one-tube assembly. However, a design using one- 
tube modules is more difficult to develop and has 
lower reliability, poorer maintainability and larger 
size and weight than one using larger modules. 
These disadvantages, it is concluded, probably 
outweigh the benefits that would come from uni
versal use of standard one-tube modules.

It is on the basis of these criteria that the 
authors rule out one- to three-tube modules along 
with modules of more than eight tubes.

The study also decides that four- to eight-tube 
modules are optimum by a comparison of costs of 
maintaining systems constructed of repairable 
and expendable modules.

The approach was to concentrate on areas in 
which costs of the two systems were known to 
differ—principally, the handling and disposition 
of a defective assembly after it has been located. 
The report concludes that the costs of repairable 
and expendable systems are so nearly equal that 
cost may effectively be eliminated as a criterion. 
Detailed examination of the expendable case led 
to the assertion that four- to eight-tube assemblies 
are optimum.

In the future, however, it is likely that designs 
will lean to larger modules because reliabilities 
are improving, program lives are becoming 
shorter and equipment attrition rates are con
stantly decreasing.

Digested from Expendable Modules as Bases 
for Dispos al-at-Failure Maintenance by R O. 
Stone, P. Meissner and K. M. Schwartz, all of the 
National Bureau of Standards, Washington D.C. 
Copies of the report cost $2.25 each, and may be 
purchased from the Office of Technical Services, 
U.S. Dept, of Commerce, Washington 25, D.C.

New Koolohm construction fea
tures include welded leads and 
winding terminations — Ceron 
ceramic-insulated resistance wire, 
wound on special ceramic core
multi-layer non-inductive windings 
or high resistance value conven
tional windings — sealed, insula
ted, non-porous ceramic outer 
shells—aged-on-load to stabilize 
resistance value.

You can depend upon them to 
carry maximum rated load for 
any given physical size.

\ SHIELDED
ZIPPERTUBING® 

xk copper. These conductive 
metals are laminated to 
vinyl-impregnated Nylon or 

glass cloth When zipped around wires, it provides 
immediate 100% coverage tor grounding RF and 
UHF interference. ______________

THERM AZIP
K cables or p-oes 

Dm high temperature ex- E 
bue ALA uV les

Type ALSR utilizes silicon 
rubber-impregnated glass cloth.

NEW SMALLER SIZE

Tne Zi ppert uI )i
752 S SAN PEDRO STREET 

LOS ANGELES 14 CALIFORNIA 
PHONE MA 4 6664

K00L0HM
INSULATED-SHELL POWER RESISTORS



YOUR CAREER
NEWS AND NOTES

A division of the Hughes Aircraft Co. takes 
inventory’ of the hidden talents of its staff mem
bers.

The company’s Ground Systems Group reports 
that the assembled data, called the Professional 
Register, are used for promotional and reassign
ment purposes and for preparing sales proposals 
and contract bids.

Hughes says that better use of staff talents has 
helped to ease its shortage of engineers.

“We have recognized for some time,” the com
pany says, “that the greatest source of scientific 
and engineering talent lies within the know-how 
of our existing technical staff. The engineering 
staff numbers approximately 1.000 scientists and 
engineers who have sorely needed supplementary 
talents necessary for expansion and growth.”

The information submitted to the company is 
kept confidential and is stored in data-processing 
equipment.

»00

When is an engineer a scientist? Too often, 
according to the Engineers Joint Council, New’ 
York.

The council placed advertisements recently in 
’ Editor & Publisher,” a magazine for the news
paper profession, explaining the difference be
tween engineers and scientists. “Scientists make 
it known, but engineers make it work." was the 
theme of the advertising campaign to distinguish, 
for the communications media, the engineer from 
the scientist.

The advertisements carried such titles as “Let’s 
Get Clear on What Engineers Do,” “Just Who’s 
Firing Those Missiles,” and Say Engineer When 
You Mean Engineer.”

According to Engineer, the newly founded 
newspaper published by the EJC, the campaign 
reached millions of persons when news media de
cided that the engineers’ efforts to explain them
selves rated coverage.

9 0*9

The Datex Corp., Monrovia, Calif., is paying 
its engineers to write material that will not be 
used by the company.

The aim is to encourage its personnel to pro
duce articles for professional and trade maga
zines. The author will receive $100 from the 
company when his article is not published or the 
difference between $100 and his fee if the article 
is published.

Authors must submit their work to a review 
board that includes the president of the company. 
Guides for writing were distributed by the com
pany to its personnel.

160

Several Milwaukee companies are encouraging 
their engineers to take eight months off from 
work in the next two years to participate in a 
graduate program at Marquette University.

The university, in cooperation with the com
panies, will initiate the graduate cooperative pro
gram this Fall. The engineers selected to partici
pate will spend one semester (four months) each 
year as full-time students. They will complete 
their thesis requirements during work periods.

The university also has requested the com
panies to allow certain senior staff members to 
accept appointments as research professors. In 
this capacity’ they would supervise the thesis 
work of engineers in their companies when it is 
done on the job.

999

Electrical engineers are more in demand than 
other engineering specialists, according to the 
University of Michigan Placement Office. The 
average monthly starting salary for electrical en
gineers is $547, the university reports.

999

By a series of self-administered, self-scoring 
tests developed by General Electric and Deutsch 
and Shea, personnel consultants, young engineers 
can now determine for themselves their suitability 
for various fields of engineering.

The tests, developed over a six-month period 
by personnel men from Deutsch and Shea and by 
top-ranking working engineers in GF.’s Light Mili
tary Electronics Department, are for the exclusive 
use of the person interested in the field. Results 
are not communicated to GE or Deutsch and Shea. 
The multiple-choice questions are of a practical 
nature and directly concerned with work in the 
field rather than theory or textbook matters. 
Grades achieved can be compared with an inter
pretive scale based on performance of Light Mili
tary engineers at all experience levels.

So far, the tests cover the fields of radar, micro
waves, communications, and electronic packaging. 
There is a fifth, non-technical test on human rela
tions, designed to demonstrate suitability for ad
ministration or technical contribution.

Each test consists of 30 to 40 questions and an
swers are bound into the last pages of each test 
pamphlet. When the test is finished, the last pages 
may be cut and the test scored. When the person 
taking the test has scored himself, he may compare 
the result with an interpretation on the facing 
page.

In the period of planning and pre-testing, GE 
engineers worked with Deutsch and Shea con
sultants to make sure each question was clear, 
concise—and fair. If questions were found to be 
misleading, too easy, or too hard, they were modi
fied or thrown out.

Any qualified engineer holding a B.S. or «11 
vanccd degree can receive copies of the tests by ■ 
writing to Ron Bach, Light Military’ Electronics I 
Dept., General Electric, French Road, Utica, N Y. t 
Only two tests are allowed to each person, so he 1 A 
engineer should state what fields he is interes ed I sti 
in. I R.

I P^'
engineer-improvement! 

COURSES AND SEMINARS I u‘
Below are courses and seminars in- I ■ 

tended to provide the engineer with I ar 
a better knowledge of various spe- I 
cialties. Our grouping includes sev- I 
eral different types of meetings: I ' 
National Courses—those held on II the 1 
consecutive days and intended to I 
draw attendees from all geographical I qcj 
areas; One-Day Seminars—one-dap I - 
intensive seminars which move from I t 
city to city; and Regional Lectura I Solic 

—regional symposia or lecture seria I is sc 

which generally run one night a I Penn 

week for several weeks. ■

I advai
One-Day Seminars I Bldg.

, , , „ , I tronii
Industrial Education Institute
Offers Two One-Day Seminars I ~I Oct.

The Industrial Education Institute will offer ■ , t u 
one-day seminars on “Reducing Costs in Drafting! Qonf€ 
and Design Operations” during August. The ■ t . j 
seminar offers systems and procedures for reduc! Space* 
ing costs in every phase of drafting and design■ ( 
operation. Conducted by Don Fuller, Director ! 
Drafting and Design Division, IEI, the seminar! 
was developed for Drafting and Design Super ! Oct. 2 
visors and Managers. The Seminar Schedule is alI for th 
follows: Boston (Hotel Sheraton-Plaza), Aug. 15:1 Nation 
New York (Hotel Park-Sheraton), Aug. 16; Philal Astoria 
delpbia (Hotel Sheraton), Aug. 18; Chicago! York, 

(Hotel Sheraton Towers), Aug. 23; Cleveland! authors 
(Hotel Sheraton-Cleveland), Aug. 24; Cincinnati! ing inf 
(Hotel Sheraton-Gibson), Aug. 26. I title ol

A one-day seminar on 'More Effective Problem! summa’ 
Solving In Engineering. Manufacturing, and Marl address 
keting,” offered by the Industrial Education bl paper 1 
stitute and designed for technical specialists -9 ered; ar 
supervisors opens in Montreal at the Hotel Shew® of pap< 
ton-Mt. Royal on Aug. 15. The seminar will b® Adil resé 
conducted by A. L. Spivak, Senior Engineer, AirO man, 11 
crafted Propulsion Dept., General Electric Co®fn$ri7u/i 
and Instructor in GE’s Creative Engineer« Neu Y< 
Program. The seminar schedule is as follow® «g 
Boston (Hotel Sheraton-Plaza), Aug. 16; N«r - 
York (Hotel Park-Sheraton), Aug. 17; 61
phia (Hotel Sheraton), Aug. 18; Toronto ®re
King-Edward Sheraton), Sept. 12; Detroit Hotfl ' aE 
Sheraton-Cadillac), Sept. 13; Chicago '* j'
Sheraton-Towers), Sept. 20; Cleveland (Hot® , na 

Pick-Carter), Sept. 21. I PSS
ELECTRONIC DESIGN • August 17, 19ólEtE-TR’



r id- 
its by 
romes 
, NY. 
¡o he 
res ed

ENT 

kRS

1rs in- 
ir with 
LS SP«- 
*8 sev- 
tetings: 
•Id on 
ded to 
aphical 
ne-day 
>e from 
ecturu 
e seria 
light a

faper deadlines
Convention Program Chairmen 

have issued the following deadlines 
to authors wishing to have their 
papers considered for presentation.

A g. 26: Authors should submit titles and ab- 
sti icts of proposed papers to A. M. Colgstron or 
R. C. Fletcher, Program Chairman, Bell Tele
phone Laboratories, Murray Hill, N.J., for Sixth 
Annual Conference on Magnetism and Magnetic 
Materials to be held in New York City, Nov. 
14-17 at the New Yorker Hotel. Sponsored jointly 
by the American Institute of Electrical Engineers 
and the American Institute of Physics, in coop
eration with the Office Research, the Institute Of 
Radio Engineers and the Metallurgical Society of 
the A.I.M.E.

How Do You
Meet a 
Challenge ?

Delco Radio is doing it 
with TALENT and RESOURCES

Oct. 14: Deadline for 300-500 word abstracts and 
50-word summaries for the 1961 International 
Solid-State Circuits Conference. The conference 
is scheduled for Feb. 15-17 at the University of 
Pennsylvania and the Sheraton Hotel, Philadel
phia, Pa. Papers should deal with the following: 
advanced circuitry. Send to: Jerome J. Suran, 
Bldg. 3, Room 115, General Electric Co., Elec
tronics Park, Syracuse, N.Y.

Il offe 
)r af ting 
t. The 
reduc- 
designi 

lirector, 
seminai

Super
ile is as 
Lug. la 
J; Phila- 
i Jhicago 
ieveland 
ncinnati

Oct. 14: Deadline for Reportial Session (submit 
for refereeing) for the 1960 Proceedings of the 
Conference on Magnetism and Magnetic Ma
terial. Contributed papers will be limited to a 
space equivalent to a page and one half of printed 
matter in the Journal of Applied Physics. 
Address inquiries to the Publications ( ommittee.

Oct. 21: Deadline for abstracts 
for the Technical Program of 
National Convention to be held 
Astoria Hotel and New York

and summaries 
the 1961 IRE 

at the Waldorf- 
Coliseum, New

’roblen ■ 
nd Mad 
ition In] 
lists ani 
d Shera

will H 
ieer, Aid 
trie Col 
pneerid 

follow
L6; Nd 
PhiladeJ 
:o (Ho- 
it (Ho*
)

1
(Hoti 
(Ho«

York, N.Y., on March 20-23, 1961. Prospective 
authors are requested to submit all of the follow
ing information: 100-word abstract in triplicate, 
title of paper, name and address; a 500-word 
summary in triplicate, title of paper, name and 
address. Indicate the technical field in which your 
paper falls. Original papers only will be consid
ered; any necessary military or company clearance 
of paper is to be granted prior to submittal. 
Address all material to Dr. Gordon K. Teal, Chair
man, 1961 Technical Program Committee, The 
Institute of Radio Engineers, Inc., 1 E. 79th St., 
\Neu York 21, N.Y.
Oct 28: Deadline for Regular Sessions (submit 
for efereeing) for the 1960 Proceedings of the 
Comerence on Magnetism and Magnetic Mate- 
irial. Papers will be limited to a space equivalent 
to a page and one half. Abstracts submitted with 
the nal manuscript must be brought up to date. 
Add ess inquiries to the Publications Committee.

We feel the challenge of new 
concepts in electronics and Solid State Physics can only be met by an 
intelligent application of outstanding abilities and resources.

To meet this challenge, Delco—over the years—has built up over 
one million square feet of modern manufacturing, laboratory and office 
facilities. Newest in the Delco complex is a 125,000 sq. ft. engineering and 
research facility now under construction in Kokomo, Ind., and scheduled 
for completion in 1961. In addition, Delco has available the extensive services 
of the General Motors Technical Center and field test facilities.

But physical resources are only half the answer. It took bold, imaginative 
talent to lead Delco to its present respected position in the electronics industry. 
Likewise, the challenge of the future requires a constant infusion of new ideas 
and new talent.

To maintain and further expand leadership in these areas, we are 
conducting aggressive programs in semiconductor device development and 
new materials research. This activity has created unusual opportunities 
for those who qualify. Specifically, we are vitally interested in ambitious 
men with experience and TALENT in the following areas:

ELECTRONIC ENGINEERS
Experienced in: transistor, communication and radio circuitry, servo systems and antennas; 
also, machine controls (relay and/or static) to assist in the development and application 
of static transistorized controls.

TRANSISTOR PROCESS ENGINEERS
EEs, MEs, and lEs to develop and create new processes for manufacturing germanium 
and silicon semiconductor devices. Experience preferred.

COMPUTER ENGINEERS
For development of control type, special, or general purpose units. Experience in digital 
to analog and analog to digital converter design. Or magnetic core or drum type memory. 
Mechanical engineers for package design. Electronic engineers for test design, 
servo-analysis, and circuit design.

PHYSICISTS, CHEMISTS AND METALLURGISTS
For semiconductor device development. With experience in: semiconductor 
materials (to lead a program on metallurgical research of new semiconductor 
materials), semiconductor device encapsulation, alloying 
and diffusion, chemistry of semiconductor devices.
We’re eager to find experienced personnel with a desire for a 
stimulating challenge and the abilities to fulfill this challenge. 
Responsible positions are available for those who qualify.
If you’re interested in becoming a member of our Delco—GM team 
of outstanding scientists and engineers, send your resume today 
to the attention of Mr. Cart Longshore, Supervisor Salaried 
Employment.

Division of General Motors • Kokomo, Indiana
CIRCLE 904 ON CAREER INQUIRY FORM
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CAREER 
OPPORTUNITIES 
BROCHURES

Zenith

Radio

Corporation

The research, development, engineering, and 
manufacturing facilities at Zenith Radio Corp, are 
described and illustrated in a 36-page booklet. 
Beginning with an introduction on the firms his
tory, the booklet goes on to discuss the research 
laboratories in three solid-state areas: fundamen
tal physics, semiconductors, and ceramics. The 
section on the engineering department covers the 
advanced development groups, the special prod-1 
ucts and military division, test and analysis facili
ties, and technical writing. Operations and facili
ties at subsidiary companies are also included.

Roy C. Orr, Zenith Radio Corp., Dept. ED 
6001 Dickens Ave., Chicago 39, Ill.

CIRCLE 880 ON READER-SERVICE CARD

Link Division of General Precision, Inc.

1HET - r

LOOK

Ballistic and boost-glide flight paths
These flight paths, arcing through space and re-entering the atmosphere, are 
characteristic of the paths of a ballistic missile and a boost-glide vehicle. In 
both areas, Boeing holds major contract responsibilities. Boeing is weapon 
system integrator for the solid-fuel icbm, Minuteman, and as part of a USAF- 
nasa research program, is developing Dyna-Soar to study the problems of 
manned space flight. The Dyna-Soar vehicle will be capable of re-entering the 
atmosphere and making a normal controlled landing.

Boeing scientists and engineers, in addition, are advancing the state of the 
art in many areas: advanced military and commercial aircraft, hypersonic 
flight, space crew environments, vertical and short take-off and landing air
craft, gas turbine engines, anti-submarine warfare systems, among others.

Professional-Level Openings
These and other future-oriented programs at 
Boeing offer outstanding career openings to 
professional specialists in the scientific and 
engineering disciplines, as well as in a broad 
spectrum of company activities in other-than- 
engineering areas. You’ll find at Boeing a 
professional environment conducive to deeply 
rewarding achievement. Drop a note, now, to 
Mr. John C. Sanders, Professional Personnel 
Administrator, Dept. ESC, Boeing Airplane 
Company, P. O. Box 3822, Seattle 24, Wash.

Divisions* Aero-Space • Transport • Wichita • Industrial Products • Vertol • Also, Boeing Scientific Research Laboratories • Allied Research Associates, Inc. — a Boeing subsidiary

CIRCLE 905 ON CAREER INQUIRY FORM

“The New Look at Link” is a 6-page brochure 
designed to give prospective employes a thumb-1 
nail sketch of the products and opportunities in 
the Link Div. of General Precision, Inc. Located 
at Binghamton, N.Y., Palo Alto, Calif., and Col
lege Park, Md., Link is known for its work in flight 
simulation and training; however, it has taken onl 
a “new look,” namely expansion into other areasl 
of electronics: automatic check-out, instrumental 
tion and automation, visual and optical systems! 
and data processing.

In addition to a list of company benefits, the! 
brochure outlines opportunities in engineering re-1 
search and development, manufacturing, salesl 
and general administration.

Link Div., General Precision, Inc., Dept. EDI 
Binghamton, N.Y.

CIRCLE «11 ON READER-SERVICE CARD 
ELECTRONIC DESIGN • August 17, 1961
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USE BEFORE SEP. 28, 1960

Advancement
Your Goa Name

Use StateHome Address ( 'it y Zone

Position DesiredAction Form
College Dates Major Honors

City and State TitleCompany

Published Articles

'¿4

94994K 947

Hal 9K

Degree

92" 928 929 •.t in 931 93? i.l <92-• »34 93* 937 940 •-M2 943 944941

ELECTRONIC DESIGN'^ Confidential Career

resume.

rhis section. Then circle the numbers at the

o ed.

Dates

•.«m90? Ml I 906900 »inHll HI I 912 O < ♦JIS 916914 IH7 918 .1)

ELECTRONIC DESIGN CAREER INQUIRY SERVICE
After completing, mail career form to ELECTRONIC DESIGN, 830 Third Avenue, New York. 
N. Y. Our Reader Service Department will forward copies to the companies vou select helow.

• Please print with a soft pencil or type.)

Telephone

CONFIDENTIAL Date of Birth Place of Birth Citizenship
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Inquiry Service helps engineers sell* them*
selves to employers—as confidentially and
discreetly as they would do in person. The
service is fast. It is the first of its kind in the
electronics field and is receiving high praise
rom personnel managers.

To present your iob qualifications immedi«
□rely to companies, simply fill in the attached

Study the employment opportunity ads in

bottom of the form that correspond to the
numbers of the ads that interest you.

ELECTRONIC DESIGN will act as your sec-
retary, type neat duplicates of your applica*
hon and send them to all companies you
elect—the same day the resume is received.

The standardized form permits personnel
onagers to inspect your qualifications rapid«

y. If they are interested, they will get in touch
ith you.
Painstaking procedures have been set up to

nsuro that your application receives com«
ete, confidential protection. We take the

ollowmg precautions:

All forms are delivered unopened to one
eliable specialist at ELECTRONIC DESIGN.

tour form is kept confidential and is proc-
only by this specialist.

The circle number** portion of the form is
'oched before the application is sent to an
ployer, so that no company will know how
ny numbers you have circled

All original applications are placed in con-
Hal files at ELECTRONIC DESIGN, and

* a reasonable lapse of time, they are

It you are seeking a new iob, act nowl

Educational History

Recent Special Training _

Employment History
Engineering Specialty

Outstanding Engineering and Administrative Experience

Professional Societies

Minimum Salary Requirements (Optional)
Use section below instead of Reader Service Card. Do not write personal
data below this line. This section will be detached before processing.

Circle Career Inquiry numbers of companies that interest you



LACROSSE
one of those rare accomplishments 
that makes a man proud he’s an engineer
When Lacrosse split a 2 x 4 from 19 
miles away, Martin-Orlando engi
neers knew' they had a winner ... a 
one-shot killer.

Lacrosse is the Army’s most accu
rate surface-to-surface missile. It is 
fired from a highly mobile launcher 
somewhere in a rear area. A forward 
guidance team electronically picks 
up control of the missile in flight, 
and lays it dead on target.

Lacrosse is the kind of accomplish
ment engineers dream about. It came 
out of Martin-Orlando. So did Persh
ing, Bullpup, and Missile Master.

If you want success, recognition, 
and the feeling of being first with

the most, we’d like to hear from you. 
Florida sunshine, sparkling lakes 
and palm trees aren’t hard to Lake, 
either. Send resume to C. H. Lang, 
Director of Employment, The Mar
tin Company, Orlando 16, Florida.
CURRENT' OPENINGS for engineers 
in these areas: ground and airborne 
electronics • advance design • systems 
• aerodynamics • quality and test • 
reliability • electronic manufacturing

WORK IN THE CLIMATE OF ACHIEVEMENT

CIRCLE 906 ON CAREER INQUIRY FORM

164

Engineers
Lenkurt Electric Co., a leading manufacturer of 

high performance carrier telephone, microwave 

and data transmission equipment, has immediate 

openings for senior microw-ave engineers in the 

development of microwave radio systems for 

multi-channel telephone service. Experience in 

\ideo amplifier and broad band IF circuits, micro

wave test and design techniques and an under

standing of semi-conductor applications in the 

microwax e region is desirable. 5-10 years expe

rience with a BS degree, or higher required. Top 

salary, liberal fringe benefits, including a stock 

purchase plan. Modern engineering labs located 

on the beautiful San Francisco peninsula.

Also other Communications Development En

gineering positions available. For interested engi

neers, facilities in Vancouver, B.C., Canada, offer 

many opportunities.

Send resume or call collect LY 1-8461.

E. JACK SHANNAHAN
Employment Manager

CO., INC.
r « Vinne/

forma -----
¿ subsidiary of Genera' Telephone & Electronics

CIRCLE 907 ON CAREER INQUIRY FORM

ELECTRONICS JOBS
$6,000 to $75,000 

Still Go Begging
Cadillac, the nation’s largest executive & professional 
placement service represents every “Blue Chip” elec
tronics firm in America—over 450 in all. Cadillac 
can offer you positions unequaled by any other firm.

OUR SERVICE FREE OF CHARGE
Our completely confidential placement service is 
available to you absolutely FREE OF CHARGE. At 
Cadillac, Electronic Engineers don’t receive the 
“fast shuffle” prevalent in small placement firms. 
The Electronics Division staff of eleven experienced 
counsellors is ready to serve you in analyzing the 
hundreds of available positions.

FREE MONTHLY JOB SURVEY
Our monthly listing of top electronics positions is free 
to any Electronics Engineer. For your free survey, 
send your name and home address to:

J. L. Higgins, Manager 
Electronics Division

Cadillac 
Associates, Inc.

29 E. Madison Bldg. Chlcaga 2. III.
Financial 6-9400

CIRCLE 871 ON READER-SERVICE CARD
ELECTRONIC DESIGN • August 17, 19
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	Electronic Highway Guides Autos

	ELECTRONIC DESIGN • August 17, 1960



	HEW Type TT
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	Al lOM



	24 Hour

	Delivery

	* HERMETIC SEAL TRANSFORMER CO.

	TRANSISTOR TRANSFORMERS

	NEWS

	lono and Tropo Scatter Used in Transpacific Communications Net
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	Thi In


	NEWS

	'Aerospace' to Replace 'Aeronautical' in IAS Title


	¿rMsccw aMPHENOl

	Mach Ballo

	August 17, I960

	I ELECT


	Telex Random-Access Disk File Reduces Access Time One-Third

	Piar

	TYPICAL OF THE WIDE RANGE OF RATINGS AVAILABLE WITH THE NEW G-E HIGH-VOLTAGE FOIL TANTALYTIC CAPACITORS

	ELECTRONIC DESIGN • August 17, 19Ó



	ONE OF MANY EXAMPLES OF EXCELLENCE IN THE DATA HANDLING FIELD

	New Moving Target Indicator Adaptable to Most Radars

	Wide-Range Radar Tracker Under Development at Bendix

	Airborne Radar

	Shows Moving Targets

	Computer Use Widens In Warfare Simulation

	IBM 7070 to Industry

	NEWS

	Test Chamber 'Flies' Parts

	Piezoelectric Qualities Cited For Zinc Oxide, Cadmium Sulfide

	Phosphorous-Diffusion Method Lsed for Making Solar Cells

	EE Professor at Northwestern

	Applies Electronic Theory to Business

	IBM 650 Computer Employed To Simulate Bank Management

	Precision Pot Manufacturers Establish A New Committee

	Bendix Transistor 'Brake' To Control Chain Reaction

	de-

	, INCORPORATED


	Si> Fo

	St trim

	dìi ique

	Six Companies to Tour Instruments For Operation from DC to 220 Kmc




	Widest Option in Low-Power Rotary Switches


	OAK

	C-Band Klystron for Missiles Delivers 3-Megawatt Output

	EDGE-ON HYFEN

	FEATURES

	A Fair Week's Work for a Fair Day's Pay

	Choice of Operating Conditions

	Circuit Design of Feedback Stage

	Calculating Feedback Resistor Rf

	Output Stage

	Other Possible Circuits

	; i960



	Pulse Generators

	RUSSIAN TEST EQUIPMENT

	RUSSIAN TEST EQUIPMENT

	Russ Five-

	Russie Looke


	AC QUESTMANSHIP



	ENDEVCOTRANSDUCER
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	feature»» ««

	RUSSIA TEST EQUIPMENT

	LCO

	DIO
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	ELECTRONIC DESIGN - August 17, 1960

	Meter Factory Peens Coil Springs

	Rather Than Rolling Them

	Light-Beam Galvanometer Uses ’‘Better” Feedback

	ELECTRONIC DESIGN • August 17, I960



	Equipment OBOPyflOBAHME

	of the picture. ELECTRONIC DESIGN com-

	ELECTRONIC DESIGN • August 17, 196«

	Frequency and Phase Meters

	ACCURACY POLICY

	It is through such dual guardianship—readers and editors—that ELECTRONIC DESIGN guarantees highest reliability and detailed coverage.

	Other Instruments
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	ELEC ti
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	CABINETS HOUSE

	TEST EQUIPMENT

	FOR MEASURING

	MISSILE NERT AL

	GUIDANCE GYROS

	Originators of the Modular Enclosure System
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	Nickelonic News

	1

	High magnetostrictive effect of Nickel proves useful in new ultrasonic cleaners

	ELECTRONIC DESIGN • August 17,

	1960

	79

	Availability: Immediately; 500-K units expected

	to be available shortly.

	Pric( & Availability: $45 ea.; from stock.

	tLEC TRONIC DESIGN

	August 17, I960



	^0.1%

	5>3

	delivery


	506





	BINISTOR

	NOW

	î EW PRODUCTS

	Í ixed Coaxial Attenuators

	Price ¿7 Availability: Price range is from $50 to $55; available in moderate quantities from stock to 3 weeks.

	Availability: From stock; price available upon request.


	wiring Duct Fittings


	NEW PRODUCTS

	Silicon Mesa	508

	Transistor

	Price 6- Availability: Delivery is 21 to 35 days after order received; price is dependent on design requirements.


	Tunnel Diode


	CUPONI

	Availability: Sample quantities available.

	Switching Transistor

	Time Delay Relays 504

	Blower

	Reference

	Transformer

	NEW PRODUCTS

	Miniature Accelerometer 37 i

	Price & Availability: One to five quantities is $155 ea; six to ten, $139.50; 11 to 50, $131. Delivery is two weeks after order is received.


	Radiation Sources	578

	DIALI MATI


	Silicon Computer Diodes 568

	Availability: Available in production quantities.

	ies is

	L De-





	NOW!

	A SINGLE INSTRUMENT TO

	NEW PRODUCTS

	Power Supply	630


	revolutionizes soldering!

	SERVO SYSTEMS

	SYSTEM ERROR BRIDGE TESTS

	Price: $175, including case.



	alpha. ie metals

	Frequency Standard	632

	FOR SERVO

	MOUNTED

	DEVICES

	THAT SHRINKS TO FORM A TIGHT FIT! «

	Price: $89 ea.

	Analog-to-Digital Converter 675

	ELEC


	Slide-Lock and Chassis Slides 628

	Availability: Delivery is in three to five weeks.


	X-Band Magnetron	514

	Price & Availability: $100 ea and up; 30-day delivery.



	ÛÛL

	Self-Locking Fasteners

	August 17, 1960

	cm :u

	LEC-R


	Multimeter

	PRECISION POLYSTYRENE


	CAPACITORS

	.01% accuracy

	SOUTHERN

	Signal Generator

	Availability: Units are made on order.



	NEW PRODUCTS

	Rate Gyro

	Shift Register Element	406


	i „L



	RHEOSTATS

	Price: $1750 ea for the oscillator; $1590 to $1990 ea for the heads.

	Digital Readout	407
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	Pressure Switches	494

	a


	off rate-grown NPN transistors !


	GENERAL

	ELECTRIC

	Clocks

	Vibration Tester

	ea; up to

	Price & Availability: $3,850 ea; delivery time is 30 to 60 days.


	Rotary Stepping Devices

	Pr e & Availability: $50 to $300 ea, depending on enclosure and driver element. Delivery is in eig it to 12 weeks.


	METAL FILM

	with 0 ± 150 ppm temperature coefficient

	Rectilinear Transducers

	Price ir Availability: $125 ea and up. Delivery is from stock.


	Temperature-Pressure Readout 471


	NEW PRODUCTS

	Silicon Rectifiers

	Rotary Limit Switch
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	Price & Availability: Model 4A2 is priced at $745

	fob Cambridge. Delivery time is

	two weeks.


	Xenon Thyratrons

	570



	Make "Dream Circuits” Come True!

	Film Potentiometers

	At ilahility: Delivery time is 30 to 45 days.




	Delivery Of MOTOROLA • TRANSISTORS

	Printed-Circuit Connectors

	Transistors

	Temperature Shock Chamber

	Ac< ¡lability: Delivery ranges upward from about D veeks after receipt of order.


	BLISS

	«y

	Planetary Ball Drive Unit

	Price: $1.50 per unit.


	Microwave Relay System 674

	RF Amplifier	490




	Coax Switch Successful 8,000,000 miles from Earth

	Frequency Standards 522

	Price 6- Availability: $30 to $40 ea; from stock.


	Electronic Counter 521

	Silicon Power 529 Rectifiers

	Price: $3.75 ea fob Contoocook.

	Price ¿r Availability: $2.56 to $4.16 ea; 14-day delivery time.


	Bar Ma

	Mix« Unit

	ELECTRONIC DESIGN • August \7, 1960


	from MOTOROLA

	ENCAPSULATING

	THE MILTON ROSS COMPANY

	»SERVICES FOR DESIGNERS

	Project and System Engineering 266

	Potentiometer Testing






	NATIONAL HR KNOBS

	grip

	I *


	New Datacenter

	tlEZTRONIC DESIGN • August


	Custom Teflon Shapes

	269

	Technical Data Preparation

	17, 1960

	Electrical — slot lining', interlayer and interphase insulation; har-

	ness bundling; splicing; wrapping for microwave components,

	transformer coils, capacitors and high voltage cables. Mechanical

	— facings for film guides m electronic instruments, heat sealing

	bars, forming dies, chutes, guide rails, and for protection tor

	metals and other materials being chemically cleaned or coated.

	Preci!



	EW LITERATURE

	UNIQUE NEW EIMAC 3CX1O.OOOA3 CERAMIC TRIODE OFFERS VHF POWER-UP TO 20 KW

	Ga ted-Beam Tube Has Novel Multivibrator Application

	ELECTRONIC DESIGN • August 17, 9

	mon,

	BULLETIN S-l 159


	■	■ ...the Precision Trimming


	Sampling Accessory Converts LF

	I


	cope for HF Use

	Abstracted from an article by H. P. Louis Elek- Btronsche Rundschau, Vol. 14, No. 4, April 1960, ■ PP 137-144.

	Less signal dropout.

	Fewer garbled signals.

	Less tape breakage.

	August 17, I960


	YOUR CAREER

	Delco Radio is doing it with TALENT and RESOURCES

	E PENDABILITY




	DIO

	ELIABILITY

	CAREER OPPORTUNITIES BROCHURES

	Link Division of General Precision, Inc.
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	Place of Birth
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	LACROSSE

	one of those rare accomplishments that makes a man proud he’s an engineer

	CO., INC.


	$6,000 to $75,000 Still Go Begging





