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NEW

Superior Power Resistor Features in a Low Cost 5-Watt Unit

The new IRC. PW-5 Wire Wound Resistor now 
opens up new possibilities for miniaturization and 
cost savings in resistance capacitance filters, radio 
and TV circuits, bridge circuits, attenuator net­
works, and many other circuits. With this new 
5-watt resistor, you can now obtain the superior 
insulating and high temperature characteristics as

LOOK AT Tl
• PW-5 saves space ... only ya"xH"x1!42"

• PW-5 installs easily ... rectangular case with axial 
leads

found in IRC’s famous PW-7 and PW-10 units. 
The PW-5 also offers you the same extra terminal 
security resulting from simultaneous assembly of 
element, leads, and terminal clips in one automatic 
operation. This latest addition means that you 
now can specify IRC for all medium power 
requirements.

E FEATURES
• PW-5 covers wide range... from 0.24 ohm to 

3300 ohms

• PW-5 stands high temperatures... operates at 
60% rated load even at 100° C. ambient
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ELECTRONIC DESIGN is circulated only to qualified 
electronic design engineers of U. S. manufacturing 
companies, industrial consultants, and government 
agencies.
If design for manufacturing is your responsibility, 
you qualify for subscription without charge provided 
you send us the following information on your 
company's letter head: your name and title; your 
company's name, address, and main product. Elec­
tronic, research, development, project, electrical, 
and chief engineers are typical qualifying titles 
If you have a design responsibility not indicated by 
your title, describe those responsibilities. Job 
changes require requalification.

Subscription rote for nonqualified subscriber — 
$12.00 for 1 year only.

Hayden Publishing Company, Inc.
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New York 21, New York
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an important G-V specialty
Solving Thermal Relay Problems
These Application Engineers study each proposed new use of thermal relays, 
select the relay best suited for the job, and test the relay under your conditions 
to tell you exactly what it will do. They can choose from more than 1,000 vari­
ations of the G-V thermal relay line which are available as standard items, at no 
additional cost and on dependable delivery schedules. With these standard relays, 
they solve over 98% of all thermal relay problems submitted to us.

The occasional user who needs a special design finds the separate G-V Research 
and Development Staff ready to apply their 
experience and ingenuity to the design of a 
new unit. ■——————

Complete reliability in all G-V products is 
assured by certified qualification testing in the 
G-V Environmental Test Laboratory under the 
most severe conditions found in field use.

These are just some of the reasons why the 
country’s leading manufacturers of aircraft 
and electronic equipment have used more than 
a half million G-V Thermal Time Delay Relays 
... Hot Wire Time Delay Relays . . Voltage 
and Current Sensing Relays ... finding them 
more reliable and more economical than any 
other.

Well-qualified G-V representatives, backed 
up by Regional Field Engineers, are ready to 
serve you anywhere in the U. S. or Canada. 
Complete catalog data on G-V Relays and 
Thermostats is available.

G-V
thermm

time DEI*1' 
relay

rf-20
ate r* 3'

Ht f or
contacts

Key spots open for engineers interested in going 
places with a young progressive organization.

G-V CONTROLS INC
18 Hollywood Plaza, East Orange, N. J.
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*PIV ratings apply from —65°C to +150°C

**lnto inductive or resistive load 

’’’Averaged over one complete cycle
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HERMETICALLY SEALED

SILVER WIRE

DIFFUSED JUNCTION WELDED SEALS

SOLI D STATE DIFFUSED JUNCTION
SILICON RECTIFIERS
now in QUANTITY PRODUCTION

Uniform Characteristics — Uniformly High Quality

The Solid State Diffusion Process involves the formation of a junction by diffusing 
suitable gaseous materials into silicon at high temperatures. This process offers 
many advantages including:

1. Exact control of junction penetration.
2. Precise junction gradient for specific rectifier applications.
3. Flat junctions for uniformity and control of characteristics.

Operating Temperatures — minus 65°C to plus 150°C
Storage Temperature — up to 170°C
Hermetically Sealed — Welded

.375 
D/A. 

.03/ 
D/A.

AVERAGE CHARACTERISTICS

Type

Peak 
Inverse 
Volts*

Forward 
Current** 

milliamperes

Forward 
Volts*** 

at 350 mA 
100’C

Reverse 
Current*** (max.) 
mA at rms volts 

100°ClOFC 150°C

CK840 100 350 100 0.75 0.2 at 70
CK841 200 350 100 0.75 0.2 at 140
CK842 300 350 100 0.75 0.2 at 210
CK843 400 350 100 0.75 0.2 at 280
CKM4 500 350 100 0.75 0.2 at 350
CKS45 600 350 100 0.75 0.2 at 420

Silicon and Germanium Diodes and Transistors ■ Silicon Power Rectifiers

Printed Circuits Ground Planes

Automatic flight control has practically eliminated 
the need for pilots. Yet a fatigued pilot with a few 
loose “nuts” and “screws” can do a better job of 
keeping a plane in the air than an automatic pilot 
with a loose connection. Vibration may simply an­
noy a pilot; it can “fatigue’’ soldered joints and 
flake a printed circuit. So much so that a circuit will 
open up. It will open at least for a time. Evidence is 
accumulating that shows that plated-through holes, 
of some vendor’s products, sporadically become 
broken circuits. Electrical discontinuity occurs even 
though visually the circuit is perfect. A few unpre­
dictable occurences are enough to ground every 
wing that uses so and so’s circuit boards. According 
to reports we are getting, this is happening.

Although the trend is definitely towards use of 
more and more printed circuits, some engineers, in 
desperation, are anticipating reverting to hook up 
wire. According to the disillusioned, no simple test 
has been devised to predict the reliability of a 
printed circuit. Lack of standards, even lack of data 
on what should be a standard, and lack of test 
equipment to predict product reliability literally has 
the design engineer flying by the seat of the pants 
when it comes to specifying printed circuits. This is 
intolerable to the military and certainly not good 
enough in a society becoming more and more de­
pendent on machines operating on an ever-increas­
ing duty cycle. Although much has been written on 
the excellent reliability of plated-through holes 
either the word has not gotten to all users, or not 
all manufacturers are making reliable boards.

What should be done? Encouraging is the fad 
that the printed circuit industry is facing up to its 
responsibilities. An association of manufacturers is 
now being set up to evolve standards. An announce 
ment of this group’s formulation and plans are ex­
pected within a month. Establishing standards wi 
be no easy job, as new developments in makin 
printed circuits are constantly taking place. Th 
must be evaluated. Users’ needs and requiremen 
must be made known to manufacturers in the fl 
place. All can help.—JAL
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“Whiskers” Cause Short Circuit

• ’Electronic design ♦ January 15, 1957

For more information on developments de­
scribed in “Engineering Review,” write directly 
to the address given in the individual item.
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Atomic radiation spurs the growth of hairlike 
metallic strands—called “whiskers "—on metal. More 
than five years ago, Bell Telephone Laboratory7 
scientists found that microscopic metal “whiskers’ 
had literally grown on some types of telephone 
equipment and had caused short circuits.

Recently small, needle-shaped synthetic crystals 
of germanium and silicon have been grown. These 
and other whiskerlike crystals have been demon­
strated to possess great strength.

Some time ago samples of tin were placed in the 
reactor at the Brookhaven National Laboratory and 
removed a month later. Examined recently after a 
year of “cooling off,” the irradiated samples were 
found to have grown more “whiskers” than identi­
cal ones not exposed to radiation.

While whisker growth is a new field of research, 
there have already been tangible results in the form 
of recommendations concerning the use of some 
metals. Whisker-proof plating metals are used in the 
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Ordinary tin-plated metal with whiskers as it appears through a microscope. The whiskers, which are 
single crystals of tin, range up Io 3/16 of an inch in length and 80 millionths of an inch in diameter.

metal ' can' assembly of the transistor. Bell Lab. 
scientists found whisker growth on platings of zinc, 
tin and cadmium used as finishes in telephone ap­
paratus. In extensive tests, gold was found to be 
whisker-free under operating conditions.

Whisker research really began with a specific case 
of trouble-shooting on a long distance telephone cir­
cuit. The culprit was found to be a device called a 
"wave-filter,” important in making possible dozens 
of conversations simultaneously over a single tele­
phone circuit.

One of the filter’s components, a capacitor, had 
developed an unexplained ‘’ground.’’ An alert engi­
neer scrutinized the capacitor in a strong light with 
a magnifier. Something glinted. What looked like 
lint, but much finer, connected a “hot” terminal of 
the capacitor to a nearby mounting bracket 3/16 of 
an inch away, which was “grounded.”

The tiny strand had conducted to “ground” the 
electricity that was intended to carry voices. Inves­
tigation showed that the zinc-coated bracket had 
grown electrically conductive whiskers.

Œ
Ü -1 ü i J ut *

Memory Handles Millions of Items: A tiny perforated 
plate (insert upper left) is the heart of a new electronic 
memory system, it will enable electronic computers to store 
a million bits of information in a space no larger than a 
shoe box and to recall any or all of them in millionths of a 
second Dr. Rajchman, Radio Corporation of America, the 
inventor, is shown holding a sample 2560 bit memory 
unit of the new type.

The device lends itself to extremely simple molding pro­
duction techniaues. This development should permit the de­
sign and construction of larger and more versatile elec­
tronic computers and data processing systems. It will at the 
same time provide a compact and economical type o< 
memory for relatively small computing equipment.

The new aperture plate memory stores information in thè 
form of magnetic fields. One of the two values is rep 
resented by a magnetic flux in one direction around a hole 
in the platter, while the other value is represented by a 
magnetic flux in the opposite direction.
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Punched-Card Control Lathe

It is now possible for manufacturers to speed pro­
duction cycles by going directly from process draw­
ings to finished pieces.

Experiments conducted by the Sundstrand N a- 
chine Tool Co. show that application of the re­
cently-developed General Electric numerical posi­
tioning control tc a production lathe has made it 
practical to punch control cards directly from proc­
ess drawings. Once the cards are punched, dire ct 
production operations are then possible.

The rapid changeover capable with this set up is 
especially' significant on small lot jobs. When a 
changeover in cutting a different piece or cutting an 
entirely new piece is made on an ordinary lathe, the 
change may require many minutes. Change time 
for a comparable job on the Sundstrand Model 14 
is only the time required to change the deck of 
cards.

Tests have shown that one man can efficiently 
operate as many as five punched-card-controlled 
lathers simultaneously, depending upon the cutting 
cycle. Moreover, the operator can adjust the lathes 
for a wide variety of pre-programmed jobs merely 
by changing the control cards which direct the ma­
chine’s operation.

Safe Seeing—Pleasant Lighting

“How much light is required to see objects effec­
tively, safely and comfortably?’

Finding an answer to this question was a primary 
objective of a symposium on “Light, Seeing and 
Living” conducted by the Illuminating Engineering 
Research Institute recently at Cornell University, 
Ithaca, N.Y. It continues to be the basis for more 
than a dozen research projects now being spon­
sored by the Institute.

Among the speakers was Dr. Sylvester Guth of 
the General Electrical Company, Cleveland, who 
reported on tests which showed that persons in the 
middle-age bracket require more light for com­
fortable and effective seeing than do young people.

A person approaching the 45-year age level re­
quires a sharp increase in .light to do with equal 
efficiency and safety the same job he did 10 or 15 
years earlier,” Dr. Guth said. He also established 
that discomfort glare depended upon the field 
brightness to which the subject was adapted, the 
brightness of the glare source, the size of the source 
and its position in the field of view.

Using this formula, he reviewed a proposed 
glare evaluation formula developed for use in 
evaluating interior lighting and establishing the 
“maximum glare index” that may be accumulated 
from a series of light sources without creating a 
“discomfort glare.’
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"hi
• i -i l 

the j 
and j

Th
.min

pr 
will

VI »H 
It er

Ex 
will 
"i :ai 
tit n ; 
in ex 
nr ir 
sit er 
lx n 
w 11

ELECTRONIC DESIGN • January 15, 19i7



□

e ma-

effec-

imary

nth of

KLYSTRONS, TRAVELING WAVE TUBES, BACKWARD WAVE OSCILLATORS, LINEAR ACCELERATORS, MICROWAVE SYSTEM COMPONENTS,
IS, RESEARCH AND DEVELOPMENT SERVICESR. F. SPECTROMETERS, MAGNETS, MAGNETOMETERS, STALOS, POWER AMPLIFIERS, GRAPHIC RECORI
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write for the new Varian klystron catalog . . . 

address Applications Engineering Dept. K-l
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The cell structure of a honeycomb inspired this 
ingenious klystron grid-making technique. Pioneered and 
perfected by Varian as a mass production process 
performed chiefly under microscopes, it consists of 
forming a bundle of fine copper-plated aluminum wires 
into a solid, honeycomb-like structure... then 
etching out the aluminum.

The end product is a pure copper grid having 
extremely low microphonics, high power handling capacity 
and great rigidity ... essential requirements for 
airborne klystrons.

Of all known methods, this has proven the only 
one that assures optimum grid performance and 
reliability under conditions of extreme shock and 
vibration. Painstaking techniques like this typify Varian’s 
manufacture of more than 60 different klystrons for 
every application.
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Color TV for Surgery: To eliminate interference 
with surgery or demonstrations, RCA’s medical TV 
camera (TK-45) is designed for horizontal installation 
in overhead fixture which supports both camera and 
surgical lamp. Camera peers into mirror which reflects 
optical path downward through opening in surgical 
lamp. Remotely controlled, mirror can be panned and 
tilted to change viewing field without moving camera 
or lamp. If lamp is moved, camera’s optical path auto­
matically moves to coincide with change in lighting

Sylvania Joins Corning

Sylvania Electric Products Inc. and Corning Glass 
.Works have formed a jointly-owned company for 
the purpose of expanded research, development, 
and production activities in the atomic energy field.

The new organization, to be known as the “Syl­
vania-Corning Nuclear Corporation,” will be in­
corporated in Delaware and Sylvania and Corning 
will each own one-half of the company’s stock. 
Vtomic energy business of both companies will be 
taken over by the new organization.

Except for Sylvania’s Hicksville facility, which 
will continue in operation as a part of the new 
organization, research, development, and produc- 
ti< n activities of the new company will be located 

I in extensive new facilities to be constructed in the 
I nt ir future at one of several sites now under con- 
I si( eration in the Northeast. More than 50 sites have 
I bon investigated, from which the final selection 
Iwj.l be made shortly.
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“HOME REPLY FORM”

Zone Sta*e
Far Porsonaol Ads Only . 

(Nm. 550-559) HOME ADDRESS

ELECTRONIC DESIGN ADDS
ANOTHE

READER SERVICE CARD

the card then fill in your home address in the space

Inquiries relating to employment can now be routed 
directly to your home. ELECTRONIC DESIGN’S new Reader 
Service Card carries a special “Home Reply Form” with 
space for your home or non-business address. If you 
wish to reply to any of the employment opportunities 
listed in ELECTRONIC DESIGN’S “CAREERS SECTION”, 
simply circle the appropriate number in the gray area of

provided at the bottom of the card. The privacy of your 
inquiry is protected, while still offering you the speed 
and efficiency of ELECTRONIC DESIGN’S reader service 
card system.

VICE FOR READERS

Old

Jan. 15th, 1957 ELECTRONIC DESIGN (Use before Feb. 28th, 1957)

Name and Title (Print or type all information)

Company

Company Address City Zone State

For Change of Address: Old Company Name

8 
9

TOO 
101 
102 
103 
104 
105 
106 
107 
108 
109

200 
201 
202 
203 
204 
205 
206 
207 
208 
209

Company Address City Zone State

10 20 30 40 50 60 70 80 90 300 310 320 330 340 350 360 370 380 390
11 21 31 41 51 61 71 81 91 301 311 321 331 341 351 361 371 381 391
12 22 32 42 52 62 72 82 92 302 312 322 332 342 352 362 372 382 392
13 23 33 43 53 63 73 83 93 303 313 323 333 343 353 363 373 383 393
14 24 34 44 54 64 74 84 94 304 314 324 334 344 354 364 374 384 394
15 25 35 45 55 65 75 85 95 305 315 325 335 345 355 365 375 385 395
16 26 36 46 56 66 76 86 96 306 316 326 336 346 356 366 376 386 396
17 27 37 47 57 67 77 87 97 307 317 327 337 347 357 367 377 387 397
18 28 38 48 58 68 78 88 98 308 318 328 338 348 358 368 378 388 398
19 29 39 49 59 69 79 89 99 309 319 329 339 349 359 369 379 389 399

110 120 130 140 150 160 170 180 190 400 410 420 430 440 450 460 470 480 490
111 121 131 141 151 161 171 181 191 401 411 421 431 441 451 461 471 481 491
112 122 132 142 152 162 172 182 192 402 412 422 432 442 452 462 472 482 492
113 123 133, 143 153 163 173 183 193 403 413 423 433 443 453 463 473 483 493
114 124 134 144 154 164 174 184 194 404 414 424 434 444 454 464 474 484 494
115 125 135 145 155 165 175 185 195 405 415 425 435 445 455 465 475 485 495
116 126 136 146 156 166 176 186 196 406 416 426 436 446 456 466 476 486 496
117 127 137 147 157 167 177 187 197 407 417 427 437 447 457 467 477 487 497
118 128 138 148 158 168 178 188 198 408 418 428 438 448 458 468 478 488 498
119 129 139 149 159 169 179 189 199 409 419 429 439 449 459 469 479 489 499

210 220 230 240 250 260 270 280 290 500 510 520 530 540 550 560 570 580 590
211 221 231 241 251 261 271 281 291 501 511 521 531 541 531 561 571 581 591
212 272 232 242 252 262 272 282 292 502 512 522 532 542 552 562 572 582 592
213 223 233 243 253 263 273 283 293 503 513 523 533 543 553 563 573 583 593
214 224 234 244 254 264 274 284 294 504 514 524 534 544 554 564 574 584 594
215 225 235 245 255 265 275 285 295 505 515 525 535 545 555 565 575 585 $95
216 226 236 246 256 266 276 286 296 506 516 526 536 546 556 566 576 586 596
217 227 237 247 257 267 277 287 297 507 517 527 537 547 557 567 577 587 597
218 228 238 248 258 268 278 288 298 508 518 528 538 548 558 568 578 588 598
219 229 239 249 259 269 279 289 299 509 519 529 539 549 559 569 579 589 599

LOOK FOR THE JOB OPPORTUNITIES LISTED IN ELECTRONIC DESIGN’S “CAREERS SECTION 

Begins on page 110 this issue

Hayden Publishing Company, Inc.
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IB Machines For Sale

[n accord with an anti-trust ruling, effective Janu- 
nr 1, 1957, IBM must now offer for sale machines 
formerly available solely on a rental basis. Renters 
of IBM machines will have the chance to put their 
Rental fees towards the sale price, should they 
decide to buy. The judgment also noted that the 
Lompany will have to furnish training in the repair 
hid maintenance of the machines for five years.

Rhenium Research
k two-year research program on the use of rhenium 
In electron tubes has been initiated at Battelle In- 
Ititute, Columbus, Ohio.

The objectives of the program sponsored by the 
kir Force Cambridge Research Center, Cambridge, 
Mass., are to provide fundamental information 
kbout rhenium and to establish the extent to which 
penium may be used as electron-tube construction 
material. Some of the important facts about rhenium 
lor electronic use are: it is highly resistant to the 
rater cycle; it is ductile after elevated temperature 
lycling; and it does not form a carbide, even at de­
lated temperatures.
I The good ductility rhenium exhibits after tem­
perature cycling is in marked contrast to the brittle- 
less of tungsten, which is commonly used as a 
■eater material for electron tubes. As part of the 
lurrent investigation, technologists at Battelle will 
■valuate rheniums vibration resistance as a heater 
Bement when subjected to repeated temperature

110 Degree Picture Tube

i TV picture tube which is 20 per cent lighter than 
bnventional tubes and has a 110 degree magnetic 
Reflection will be available commercially before the 
[nd of 1956. Especially practical in portable TV 
jets, the tube is available in 14, 17 and 21 in. sizes, 
the 14 inch version, for example, weighs 6-1/2 lbs 
L compared to 8-1/2 lbs for a 90 degree tube.
I Shorter back-to-front length, as a result of the 110 
legree deflection, permits more compact cabinets 
Iccording to Sylvania Electric Corp., the manufac- 
krer.
I Basic design for the new light-weight line in- 
[iudes a 600 ma heater, aluminized screen, electro- 
latic focus, small (1-1/8 in.) neck diameter, ion 
fap, and external conductive coating. Optional 
lari itions available include a 450 ma heater, mag- 
■ ti • focusing is preferred, and versions in which 
Ie on trap has been eliminated thus further short- 
fcii g the tube and removing any necessity for an 
Bternal trap magnet and its adjustment.
I B i!A has a 21 in. 110 degree tube which is 14-1/2 
k i i depth but it has the heavier type face plate.
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Type H: Standard 12-po- 
siHon; 1 -7/8" diameter; 
15-30-60° throw; pheno­
lic, mycalex or steatite.

Types J, K, Ns 1-17/64" 
diameter; provides for 
flexibility of layout; inter- 
changeable sections, 
phenolic or steatite.

Type F: Miniature 12-po- 
sition, 30-60° throw, can 
be mounted in 1-5/16" 
circle; phenolic, mycalex 
or steatite.

Type L or DL: Using dual 
eyelet fastening; 1 8-posi- 
tion; mounts in 2-9/32" 
circle; phenolic, mycalex.

peci a I 
^witches

Series 20: Simple switch 
for tone controls, band 
switching, and talk-listen 
circuits.

For Printed Circuits:
Special lug design for in­
sertion into printed circuit 
boards.

Multiple Shafts com­
bined to operate snap 
switches and potentiome­
ters; many different sec­
tion types.

an INFINITE VARIETY 
from standard parts

• No matter what you need in low-current switches, 
you are most sure to find it in an OAK switch design. In the 
last 25 years, OAK has produced over a quarter billion 
switches—rotary, slider, pushbutton, plug, and door switches— 
in thousands of variations. Why not take advantage of 
OAK’s unmatched, switch engineering background . . . 
production facilities . . . and huge inventory of tooling?

WRITE FOR your copy of the OAK Switch Catalog which 
covers the most popular of OAK’s standard switches.

Type 130 Pushbutton: 
Available with from one 
to 24 buttons, 32 contacts 
each button.

Type 160 Rotary Slid­
er: 7/W height allows 
shallow chassis; leads are 
readily accessible.

CIRCLE 6 ON READER-SERVICE CARD FOR MORE INFORMAI«^

OAK
SWITCHES 
CHOPPERS 
ROTARY SOLENOIDS* 
SPECIAL ASSEMBLIES 
VIBRATORS

1252 Clybourn Ave., Chicago 10, III. 
Telephone: MOhawk 4-2222

* Manufactured under License from G. H. Leland, Inc.

Type 80 Pushbutton: 
Very adaptable. Used in 
communication equip­
ment; economical for less 
complex applications.



More Accurate Weather Forecasts

held

CIRCLE 7 ON READER-SERVICE CARD FOR MORE INFORMATION

PUKIOUS 
METALS

JERSEY
CHICAGO
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Expected to climb to 90.000 feet, a plastic ba 
loon was recently launched at Lowry Air Ford 
base in Denver as part of an infrared testing prd 
gram. The project, sponsored jointly by the A 
Force and the University of Colorado is designs 
to collect information on infrared ray activity J 
perfect more accurate weather forecasting method 
One hundred and twenty-eight feet in diamete 
the balloon carries 700 pounds of equipment alo 
for 24 hours. The gear is then released by an aud 
matic device and is parachuted to earth. Include 
in the experiment is the testing of an automat 
constant temperature sink, a device designed t 
keep the sensitive instruments at a constant ten! 
perature of zero degrees centigrade.
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PRECIOUS METAL RUPTURE 
OISCS resist corrosion and 
provide adequate openings 
to protect and relieve pres­
surized apparatus.

BAKER’S vast experience and research m metallurgy 
have made possible the development and production of 
fine wires of ductile and non-ductile materials to meet 
the expanding needs of industry. This know-how in metals 
has enabled BAKER to develop processes for bare drawing 
wire as fine as .0004” Where smaller fine wire is required, 
BAKER meets the need by employing the Wollaston pro­
cess, when working with ductile metals, and the 1 aylor 
and Extrusion methods for non-ductile materials.

Extruded Wire of low fusing alloys can be supplied 
by BAKER in sizes down to 001”. These have found 
application as protective fuses for instruments and can be 
supplied to fuse at any desired current. BAKER Wollaston 
Wire is produced with a length of bare drawn wire in­
serted into a close fitting tube of another metal, which 
is removed and dissolved by acid or other solvents before 
application Both are drawn down to the desired size. 
BAKER Taylor Process Wire can be supplied in ductile 
and non-ductile materials. The metal or alloy is contained 
in an insulating material and both are drawn to the de­
sired size. In this way, the metals or allov core are not 
contaminated and are of exceptionally high purity. Sizes 
from .040” to .00004” are available. The chemical prop­
erties of BAKER precious metal Potentiometer Wire render 
it immune to corrosion and provide the high quality wire 
necessary for the delicate, precision potentiometer. Sizes 
as small as .0005” diameter, and enamelled to .001” 
diameter, can be supplied.

Write for complete catalog material and details.

Reps Announces Scholarship
A $2000 annual scholarship for students of electricl 
engineering specializing in electronics has been ai 
nounced by the Electronic Engineering Represent! 
tives. I

The purpose of the scholarship is to emphasii 
the services that sales representation and field ei 
gineering perform in the electronic community 
and also to dramatize the advantages of an eled 
tronic field engineering career to young men ii 
terested in this science.

The EER scholarship is to be divided equal 
between a college in the territory served by tl 
EER and a student who in the opinion of the fa 
ulty, best deserves its benefits.

The member companies, Burlingame Associate 
Ltd., Gawler-Knoop Company, G. Curtis Engel 
Assoc. Inc., RMC Associates, and I. E. Robinsc 
Co. decided to award the scholarship in lieu o tl 
usual Christmas gifts given to customers.

RHODIUM PLATING provides 
a hard, brilliant white, 
non-tarmshable surface 
extremely resistant to cor­
rosive conditions.

PRECIOUS METAL CONTACTS 
resist chemical attack and 
effects of the electrical arc 
to provide long life, un­
varying performance
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BAKER A CO., INC.
113 ASTOR STREET, NEWARK 2, NEW
NEW YORK. . SAN FRANCISCO • LOS ANGELES

Man Friday for Project Engineer
An administrative assistant for a busy executive j 
not uncommon, but few businesses think of pro\ id 
ing such an assistant to an engineering pro J 
leader. The Army’s Engineering, Research, and 
velopment Laboratories, (ERDL), Fort Belv >i 
Virginia, is one of the first. A program called “Ma 
Friday" has been under way for six months ti 
combat manpower shortage—and squeeze more eJ 
gineering work out of project engineers.

The composite Man Friday at ERDL has soJ 
college and enough experience to equal a degre 
in business administration. He may work for 8 fl 
14 project engineers, depending on the type ( 
jobs and projects they control. More or less, he j 
master of his actions; has the sole responsibility fc 
budgeting his time to the satisfaction of his bosse

BAKER

FINE WIRE OF 
DUCTILE AND 
NON-DUCTILE

MATERIALS 
MEETS EVERY 
APPLICATION 
REQUIREMENT
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IN A COMPLETE LINE

OF SWITCHES

u o
Multi-Pole 
Switches

When trouble exists, RACE (Rapid Automatic 
leckout Equipment) pinpoints the faulty compo-

(Actual Six«) 
K3-SERIES

Basic 
Switch

tic ba
Fore 

ng pn 
the A

Hermetically-Sealed 
Limit Switches

.114 DIA. 
HOLE

Control Six Circuit» 
with ONE Snap

500 
±.003

Sub-Miniature 
Switch

ivity t 
lethod 
amete 
nt alo

^C6L075 PM 
WRE HOLES

Wire Movable Polo» in Soriot for High Voltage 
or In Parallel for High Current

lectric 
»een ai 
resent

for interrupting 3-phase, 
110V, 400 cycle AC circuits

iyroscopes To Test Gyroscopes

eriodically, fire-control gyros must be removed

One-Way Limit 
Switch

—.350-----  
TOP VIEW

nvui't ¡a| for fielj testing the gyroscopes used

............. 1,000,000 OPS 
............. 500,000 OPS 
100° TO 4-275° F.*

Start and Stop 
Three-Phase Motors 
Completely disconnect ell 
current supplied to i J- 
phase motor by interrupt­
ing I phases simultaneous 
ly with one snap.

i airplanes aboard aircraft carriers is being devel- 
ped by the Westinghouse Electric Corporation’s 
fir Arm Division, Baltimore. Md.
The table is gyroscopically controlled so that it 

i h Id independent of ship action. Gyroscopes to be* 
est d are then mounted on the turntable. When 
he table is turned at a known rate and direction,

series arrangement, the 
current has only 1 path 
through the switch. The 
multiple breaks in the 
lumni p th permit» the 
switch to be used where 
the line voltage is rated 
up to 3 times the voltage 
rating of the switch; am­
pere rating not affected.

nergency Lighting

centralized emergency lighting system that eon

yr scopes of both rate and integrating types can 
>e < hecked. CIRCLE 8 ON READER-SERVICE CARD FOR MORE INFORMATION

With the switch wired In 
parallel .urangemenl. the 
current is divided into 4 
paths through the »witch 
Thia permit» the switch to 
be uaed with a load rated 
up to 3 times the ampere 
rating of the switch.

With the switch wired in

tt-CIRCUIT CONTROL — in a small package.
Makes possible a wide variety of circuit combinations

The K3-Series offers designers a wide variety of 3-phase cir­
cuit hookups for servo-controls, to limit movement of machine 
members and as a start-and-stop switch which formerly were 
possible only with complicated relays or a number of separate 
switches. A large selection of standard actuators is available.

SIMULTANEOUS “MAKI & BREAK" ACTION
Permits unusual applications, reduces arcing, prolongs 
switch life and increases electrical capacity.

PROBABLE MECH. LIFE. 
PROBABLE ELEC. LIFE.. 
AMBIENT TEMP. RANGE

oved by Underwriters Laboratories.
The system reports, by flashing lights and buzzers, 
iy fault—even removal of an emergency lamp 
om its socket. This built-in supervision makes it

ils. The lights go off when power is restored.
A special 32 volt battery’ (which is good for 25 
■ars) is automatically recharged and kept at full 
opacity by a constant trickle of charging current. 
The emergency lighting system made by The 
tandard Electric Time Co., Springfield, Mass., has 
een especially designed for new hospitals, schools, 
Ifice and industrial buildings.

CONTACT ARRANGEMENTS:

K3-4—TRIPLE-POLE, DOUBLE THROW 
K3-2—-TRIPLE-POLE, NORMALLY OPEN 
X3-1—TRIPLE-POLE, NORMALLY CLOSED

ELECTRICAL RATING:
15 AMP 125/250 V.A.C.
15 AMP 30 V.D.C. RESISTIVE
10 AMP 30 V.D.C. INDUCTIVE

ELECTRO-SNAP
SWITCH AND MFG. CO. 

4216 West Lok« Strout • Chicago 24, Illinois
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Used in motor control 
dev«ce twitch, when ac­
tuated, ’urn* on the red 
light on No. 1. the sole­
noid on No. 5. the volt­
meter on No. 9 and 
turn off the motor on 
No. 4. the green light 
on No. 8 and the fur­
nace and ammeter on 
No. 12.

This completely new Electro-Snap triple-pole switch simul­
taneously reverses current flow through three windings of a 
3-phase motor up to 1 H.P. and interrupts other types of 
multi-switching installations. Instantaneous snap-action of the 
three poles is independent of the speed of actuation — even 
extremely slow moving cams can be used.

n auti tactically foolproof and gives full assurance that

social outpu^ of the gyroscope being tested can be 
kni-e ke(j Maximum error in measurement is 1/170 

1Sj if ; degree per second. Single-degree-of-freedom

lity ft nsole. If trouble does occur within RACE, it 
bosse irns the operator immediately, naming exact 

ck, drawer, and chassis location of its own faulty 
ng-in component for immediate replacement.

siile Tester

itivi j i( E, an ultra-rapid missile tester enables mobile 
pro\ ic ¡( ed missile troops to test, troubleshoot, and serv-

s, he eckout and confirming all answers a| the master

iths t nt, flashes its location and replacement time on a 
ore ei nsole screen, and immediately delivers a com­

iter punch card spotting the plug-in replacement 
s som r technicians.
degre According to the Sperry Gyroscope Co., Great 
ar 8 t eck, N.Y., the tester precludes false answers by 
ype ( ecking itself continuously during the missile
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CERAMIC AMPLIFIER KLYSTRONS CERAMIC NEGATIVE GRID TUBES

4 CIRCLE 9 ON READER-SERVICE CARD
3K20,OIDLA 
3K20.000LF 
3K20,000LK

3K50.000LA 
3K50.000LF 
3K50 000LK 
3K50.000LQ 
4K50.000LQ

3K2500S6 
3K3000L0 
3KM3000LA

The future of many electronic applications 
depends on the ability of the electron tube 
to overcome extreme shock and temperature 
barriers. Anticipating this need, Eitel­
McCullough has extended its leadership in 
transmitting tubes to the development and 
production of ceramic tubes in the negative 
grid, klystron, rectifier, and receiving tube 
field.

Aside from superior immunity to shock 
damage, ceramic permits new design con­
cepts and optimum production techniques 
to be employed. The result is smaller, more 
reliable tubes.

In its new ceramic line, Eimac is enabling 
the electron tube to overcome old barriers

Triode 

2C39B

mce. 
forts

oduci 
be n 
ce1 ve: 
teu its

Rectifier 

2CL40A

attempt on the part of RCA to includ 
human factor considerations in the d( 
sign of man-machine systems.

Human Engineering
Radio Corporation of America w 
present a course in human engine« 
ing to its engineers engaged in desi) 
and development activities. T 
course will be administered by tl 
Applied Psychological Services, Vil]

CERAMIC RECEIVING TUBES

5C2A 
33C3A2

AND RECTIFIER

Tetrode

4CX250K 
4CX300A 
4X50O0A

Rotor Position Indicator
An electronic instrument that contint] 
ously measures the clearance betwee] 
the rotating and stationary blades ii] 
side a steam turbine has been devel 
oped by the National Bureau ] 
Standards. The detecting element d 
the system is a mutual-inductand 

micrometer probe.
It utilizes printed circuitry on 

ceramic base that resists high-temper 
ature steam erosion inside the turbine 
Designed for the Navy Bureau d 
Ships by M. L. Greenough and J 
Johansen of the Bureau’s electronii 
instrumentation laboratory, this rota 
position indicator will aid in the stud] 
of steam turbines under actual oper 
ating conditions.

and establish new goals of performance and 
dependability.

What is your goal beyond present day 
horizons? With scientific certainty, you may 
look where you are going. But only depend­
able tools will enable you to go where you 
are looking. Make sure you have such tools. 
Check carefully the incomparable capabilities 
of performance-proved Eimac ceramic tubes.

For further information on Eimac’s full 
line of electronic tubes, contact our Appli­
cation Engineering Department and ask for 
the new Quick Reference Catalog.

100% Reliability Necessary
Reliability was stressed by paa 
members discussing new dev» loj 
ments in electronics at the annual u 
dustrial preparedness meeting of tl 
American Ordnance Association. 3ai 
iel E. Noble, leader of the panel >ai( 
"until we equip our military for« 
with apparatus that functions sucres 
fully without the attentions of carei 
maintenance men, or corps of equij 
ment nursemaid scientists, we are m 
ready for technological warfare.” Tb 
importance of 100% reliability wj 
further emphasized by Col. Mey< 
who pointed out that a failure of ob 
single component in a missile coul 
be disastrous. A misfire could destrc 
New York City. Other members of tl 
panel were, Rear Admiral Rawsc 
Bennett, Chief of Naval Research. D 
William G. Pietempol, Director i 
Development, Bell Telephone Lab 
and Col. G. Gould, U.S.A.F.
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Rear Admiral F. S. Withington.

fress k Our Most Important Product

New 2bacre Owensboro plant is fourth General Electric 
receiving-tube facility for serving TV manufacturers!

in Ibag Transistor Receiver
d(d along the lines of a handbag 
h a snap-open case, Sylvania is

Irvine D. Daniels (seated), general manager, 
General Electric receiving tube department, 
points out to three members of the G-E field 
commercial engineering staff"-—from central, 
western, and eastern regions—how facilities 
in the new plant are being systematically 
brought up to full production. ▼

jreau c nployee’s superior accomplishment.

centive Award of 25 Kilobucks
ongratulations to Dr. William B.
cLean, Technical Director of the 

: contini aval Ordnance Test Station, China 
betwee ake, California. His $25,000 is the 

»lades in ghest monetary award ever made by

?rs of th and (ARDC) sponsored symposium

ogy holds promise of opening vast 
re of on frontiers for medical research.

•y pai 
dev k 
nnud icing a seven-transistor receiver 
»g of tl '

engineei tion in the development of aircraft, 
in desig । an effort to give the nation full 
es* 0 ¡nefit of the basic research and tech-

by »logical advances which have been 
!> Villi a^e they have entered into the med- 
furthe ¡j application of computers.

Well over a million dollars in building costs have gone into 

General Electric’s new receiving-tube factory on the outskirts 

of Owensboro, Ky. Another large investment is for advanced 

automatic machinery. Located on a 90-acre site, the plant itself 

is 500 feet long and 200 feet wide, with special ventilation and 

air-filtering to keep out dust and lint.

Here the tube needs of TV designers and builders are being 

met by new facilities unmatched in the industry. Here the 

prime targets are: still more dependable tube performance... 

even longer tube life . . . even greater values that help to 

keep down the curve of TV manufacturing costs.

Now, more than ever—from circuit stage through mock-up 

to receiver assembly—it will profit you to keep in touch with 

General Electric on all your tube requirements! Electronic 
Components Division, General Electric Co., Schenectady 5, N. Y.

rica wi arch on computers and their appli

ureau o hief of the Navy’s Bureau of Ord- 
i and , mce, stated that Dr. McLean’s 
flectroni Forts in the development of the Side- 
this rota inder missile have saved the Gov- 
the stud nment an estimated $46,000,000 the 

ual oper rst ear. This figure is based on com­
in of costs with other air-to-air 

Jid d missile systems.

ile coul ¿s statement emanated from the 
1 destro Research and Development Com-

mei ¡ai( Market research studies indi- 
rtx te a favorable response to the new

i sucres u­, les.
or caret
)F equij 
e are nt
ire.” Th * Computers in Medicin«
lity wa esent day advanced computer tech-

Rawso ) the “Use of Computers in Medi- 
arch, 0 Be>” held recently at the Argonne 
■ector t incer Research Hospital, University 
ne Lab Chicago. The symposium was de­

fied to fashion a “meeting of the 
inds” between leaders in the com­
iter and medical research fields.
ARDC is currently engaged in re-



Navy Engineers Study Management

Senior engineers, scientists and train­
ing officers of the Navy Depts, in the 
Washington area and the Engineering 
School of George Washington Univer­
sity have worked out an evening edu- I 
cational 3-year program in manage­
ment which leads to the degree of 
Master of Engineering Administra­
tion.

The student is permitted, within 
a specified framework, to select his! 
own courses in the realm of human re-| 
lations, communications, finance and 
management.

Borne wholly by the student, the! 
present total cost is $600, on a pay-as- 
you-go basis in proportion to the 
courses taken.
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Talos Too Good: Tests Cut

At the recent American Ordnance 
Association meeting in New York 
Admiral Burke announced that devel 
opmental tests on guided missile 
Talos have had to be severely cur­
tailed because of the large number of 
drones downed in such tests.

Curtailing of the test is an indica­
tion that direct hits are being made 
with remarkable regularity.

Life Test Set

CIRCLE 11 ON READER-SERVICE CARD ►

An interesting solution to the problem 
of mass data taking is the Model 815, 
1000 specimen capacity, automatically 
recording life test set.

It accomplishes fast, accurate mass 
life testing of vacuum tubes, transis­
tors, and other electronic equipment.

The testing equipment developed 
by Systems Development, Inc., Bing­
hamton, New York, provides a high 
degree of automation.

It will perform simultaneously many 
different types of tests with an auto­
matically commanded digital readout 
of information about all specimens.

The total system capacity is 1000 
specimens. An initial installation for 
200 specimens may be increased in 
multiples of 200 as need arises, until 
full capacity is reached.

ANODIZED COLOR CODING has been applied to the 1957 
iine of Rheem plug-in products including the power amplifiers, 
power supplies and voltage regulators. This identification in­
creases the user’s production line and maintenance efficiency.

ch m ira »m
Now it can be told.
Three more top airforce weapons depend up­
on Rheem amplifiers and power supplies to 
provide dependability in a minute package. 
Here is electronics engineering at its best... 
a complete line of packaged components pro­
duced for individual or combined use in the 
rugged environmental conditions common to 
modern weapons system applications. 
Rheem’s new electronic plant, with seasoned, 
experienced engineering and production per­
sonnel, is equipped to handle your individual 
requirements for off-the-shelf or special pur­
pose electronic components.

SUPERSONIC LOCKHEED X-7, shown with Marquardt power­
plant installed, was recently revealed as a stratospheric test-bed for 
powerful new engines under test for U.S.A.F. missiles. The needle­
nose X-7, which is launched from a B-29, is parachute recovered after 
each flight so that it may be flown again. Rheem power amplifiers 
form a part of the electronic control system of the X-7.



A NORTHROP SNARK, inter­
continental guided missile, roars 
from its launching cradle at a 
U.S.A.F. base to begin a long range 
test flight over the Atlantic ocean. 
The Snark, which couples inter-con­
tinental range with the ability to 
carry a first priority warhead, uti- 

Rheem amplifiers for a share of 
the telemetering chores.

Microfilm Windows in Tab Cards
Microfilm windows in tabulating 
cards, used for transmitting engineer­
ing drawings are expected to save 
nearly half a million dollars annually 
in the Army Signal Corps procurement 
program. Positive film prints, made 
from original microfilm negatives, are 
being mounted in the cards. They will 
be distributed to various Signal Corps 
installations for reference in repair 
and overhaul of signal equipment and 
for procurement purposes. Every 
depot can reproduce its own paper 
enlargements necessary to its oper­
ations. Considerable savings in ship­
ping costs, filing space, and time are 
expected.

The complete Signal Corps project 
calls for 18 sets of cards with duplicate 
15 mm film images of all the 300,000 
drawings already microfilmed. The 
machines used in the microfilming 
process are built by the Recordak 
Corporation. The tabulating cards 
have identifying data both punched in 
and printed, for a double check.

Another film reproduction technique 
lor engineering drawings is discussed 
in “Film System for Large Drawings” 
elsewhere in this department.

LOCKHEED'S F-104, prototype Star­
fighter, climbs on razor blade wings to 
the upper stratosphere at ground speed 
equaling its speed in straight and level 
flight. The ship is described by Hall L. 
Hibbard, Engineering Vice President 
of Lockheed, as “a masterpiece of sim­
plification.” Rheem light weight, small 
space, amplifier components play an im­
portant role in this simplification.

You Can Rely on

RHEEM MANUFACTURING COMPANY
ELECTRONICS LABORATORY

9236 EAST HALL ROAD • D O W N E Y, C A L I F O R N I A

Anglo-American Color TV

A color-TV factory opened at Enfield, 
Middlesex, recently is a joint Anglo- 
American enterprise. It aims to de­
velop an entirely new type of color 
tube and to bring color TV to British 
viewers.

Allying British research to American 
production techniques, the new com­
pany has two directors—Don Mitchell, 
President and Chairman of Sylvania 
Electric Products Inc. of New York, 
and Jules Thom, Chairman of Thom 
Electrical Industries, Ltd., the makers 
of Ferguson TV and Radio.

Opening the new plant, Mr. Mit­
chell stated, “in many fields we in 
America admit that the best original 
research in new development is done 
first, and often done best, in Britain.”

In this instance, he went on, it 
was hoped that the successful amalga­
mation of such research with U.S. 
production techniques would result in 
color TV for both countries cheaper 
and better than if either worked alone.
< CIRCL? 11 ON READER-SERVICE CARD
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the motion.” Now let’s have discussion and act

Standards

r Sir:

valu

lated and submitted to the standardization aci

SPECIFICATIONS

Load relay rating

Operating power

Derivations

MHIWUl
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half 
eleaonly to diodes and transistors. Perhaps it was 

complexity of trying to include power and

Precision . . 
Switch action

115 volts, 6 amp. a-c, 
non-inductive load 

115 volts, 50-60 cycles. 
Also 230 volt model

• reference DATA: Write for Specifications 911-1.
Price» and specifications subject to change without notice.

Dear Sir:
A statement in the article by C. H. Zierdt in

whic 
ridila 

find 
rated

............... within 0.002 in. 
SPDT, when vane centerline 

approx. 41° left of vertical

point out that this work never involves agreemi ¡s 
by manufacturers. Standards proposals are fon ?nce

xk - r ii, , to bo
same thing for months, though my idea extent

cedures of the parent Associations, RETMA 1 Qgge< 
NEMA. The resulting standards are binding on , 
one and can be followed or not followed in acct
ance with the individual decisions of each mem 
of the industry.

Virgil M. Graham, Chairman
Joint Electron Tube Eng. Cou

this 
quency ratings which discouraged me from pui 
ing it further. Mr. Hurley has covered the sub e 
admirably for a first proposal; I heartily “sea er se

ability,” the work of the Joint Electron Tube p 
gineering Council is mentioned and we wo

WW1 MINNEAPOLIS V VHoneywell
BROWN INSTRUMENTS

to bring it about.
Lansing E. Tryon 
Research Division 
Raytheon Manufacturing

Force to move vane..................... 2 gram-inches max.
Vane motion for snap action......................  0.003 in.

Congratulations to Mr. R. B. Hurley for his art e £]e 
on Semiconductor Designation (Electronic Desi 
September 1, 1956, page 26). I’ve wished for

Oct. 15 issue of Electronic Design requires cl 
fication. In the first paragraph under “Interchan grea

ElectroniK
NULL INDICATOR
The modem successor to 
the spotlight galvanometer. 
Ideal for lab or production 
testing. Immune to vibra­
tion . . . self-protecting 
against overloads . . . needs 
no leveling. Just plug into 
115-volt a-c line. Sensi­
tivity .001 microamp or 1 
microvolt per division. 
Price: $175.00 F.O.B. 
Philadelphia. Write for 
Data Sheet No. 10.0-12.

Is a SPDT switch
worth «60.50?

Yes
when it's a Brown
non-loading, electronic
Electr-O- Fane
nnit

You’ll find this high-precision elec­
tronic switch useful in scores of applica­
tions. Less than 2 gram-inches of force 
actuates it. Switching action occurs with 
only 0.003* movement of the vane 
member . . . always occurs at precisely 
the same spot.
Use the Electr-O-Vane unit—
in machine tools—as a non-loading 
limit switch
in automatic weighing equipment—as a 
cut-off switch
in process equipment—as a no-load 
safety switch
under conveyor belts—for accurate 
counting without contact
—and in many other places where you 
want precision switching with minimum 
force.

The Electr-O- Vane unit has a thin metal 
vane which moves between a pair of 
coils in a stable electronic circuit. Move­
ment of the vane starts and stops oscil­
lation ... actuates a load relay. No extra 
effort is needed at the switching point 
... no ’’bump” in action ... no elec­
trical connection to the moving member 
... no chatter.
The unit is compact, sturdy ... mounts 
in any position. Its actuating arm can 
be set to provide switching at any point 
within a 260-degree arc.
ORDER NOW . . . prices from $60.50 
(even more favorable on quantity, or­
ders). Prompt quotation and delivery. 
Minneapolis-Honeywell Regulator 
Co., Industrial Division, Wayne and 
Windrim Avenues, Philadelphia 44, Pa.
—in Canada, Toronto 17, Ontario.

Letters to the Editor

Semiconductor Designations

Dear Sir:

Dear Sir:
I am in hearty agreement with Mr. A. La 

(ED—Oct. 1) concerning the publication of der 
tions of equations.

The derivations show methods of attack 
similar problems and bestows confidence in 
reader to use the authors result.

G. H. Cohen
Research Engineer
Taylor Instrument (
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also truly appreciate the convenience of the

hiring

suggestion concerning your fine
terchan
Tube CN publishes many fine articles with consider-

rernanence to
rman

ON READER-SERVICE CARD FOR MORE INFORMATION
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S. Fine
T. Stahre
Philips Laboratories

In BOBBIN CORES, you need PRECISION

)le the engineer simply to cut out the article 
ia suitable margin for mounting in his loose 
note book. Most engineers would appreciate 
convenience. I doubt that it would detract 

1 the advertisement. Another solution to this 
ileni is to make reprints available.

J. Roy Smith 
Code 2530 
U.S. Navy Electronics Lab.

'e welcome all suggestions for improving our 
ice to readers. Wherever possible, these sug- 
ion will be taken into consideration in laying 
te] artments. Of course, there are involved pro­
foi considerations which sometimes prevent 
fol owing the most desirable arrangement.

ployed are Deltamax, Permalloy and 
Supermalloy, in standard thicknesses 
of 001", .0005", and .00025". Core 
properties include quite rectangular
hysteresis loops, relatively low co­
ercive values and high saturation 
densities, plus the ability to shift in 
a few’ microseconds from negative 

ositive saturation, and

which would otherwise be required in writing 
ridual requests. We carefully scan each issue 
find a great deal of interesting material is 
snted.

greatly appreciated publication. Electronic

tiemen:
e file articles from your magazine by ripping 
i out of tlie issue, folding the pages in two from

For use in shift registers, coincident 
current matrix systems, pulse trans­
formers, static magnetic memory ele­
ments, harmonic generators and simi­
lar equipment, Arnold Bobbin Cores 
meet the most exacting requirements.

Quality and uniformity? You'll Hud 
them no problem—because, as a fully 
integrated producer with highly mod­
ern facilities, we’re able to maintain 
dose control over every step.

Arnold Bobbin Cores are available 
in a wide range of sizes, tape thick­
nesses, widths and number of wraps 
depending on the ultimate use of the 
core. Magnetic materials usually em-

srdtin r§ir: 
aires cl wish to offer

vice versa, under conditions of pulse 
excitation. • Let Arnold supply your 
requirements for Bobbin Cores—or 
other tape-wound cores, powder 
cores, permanent magnets, etc.—from 
the most complete line of magnetic 
materials in the industry. wsw

to bottom. If your titles were over on the left 
extenili half of the page, then when folded, it would 

clearly the nature of the subject matter. We 
this way of preserving what is of permanent

om pur gsf t0 us might also interest other readers, 
he sub

Ultra-thin tape for bobbin cores is rolled to 
high precision standards for thickness and 
finish on our own 20-high Sendzimir cold 
reducing mill, beta-ray controlled.

BULLETIN TC-108

“TAPE-WOUND BOBBIN CORES 
FOR COMPUTER APPLICATIONS”
Includes essential data on applications and 
properties, fabrication and testing of Arnold 
Bobbin Cores; lists standard sizes, etc.

ADDRESS DIPT. ED-71

CIRCLE

we wo ¡vaiue as reference material.

The Engineering Qm
Main Office & Plant: Marengo, Ulin* w Rapwth Pasitlc Division Rant: 641 East 61st Stremi Las A

District Sales Offices:
New York: 350 Fifth Ayo. Los Angeles: 3450 Wilshire Blvd. Boston: 2

igreemi ¡s the problem. In saving back issues for 
are inn rence t0 the design articles, the engineer even- 
lation i y accumulates a stack of copies. I would like 
.TMA i jggest that such articles not occupy the full 
ling on । but onjy the two thirds (or so) of the page

y sec( er service cards which save us considerable 
ind act

m accc the unbound edge of each sheet. This will 
h mem



The sample matches the specifications 
... and each subsequent production unit 
is exactly like the sample . . . electrically 
and mechanically.

for critical uses... 
or for assuring 
maximum operating 
uniformity for 
any product 
in any 
price class, 
there is no 
substitute for • •.

Washington Report

Herbert H. Rosen
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Electronic Modules

A Navy Bureau of Aeronautics general specffl 
tion—MIL-E-19600—has recently been issued I 
introduces a new concept in equipment packagl 
It calls for electronic modules no higher than 4-1 
inches, no deeper than 4-1/2, 6 or 9 inches, anl 
reasonable length in half-inch increments. The J 
also provides for: shape of the modules, type 1 
location of the electrical connector to be used, I 
location and form factor of the cooling connecl 
to be used, the mounting dimensions and hardwl 
for the modules, the electrical performance I 
pected of the whole module, and the environmel 
requirements which the module must meet.

MIL-E-19600 is the forerunner of a whole sei 
of detailed specs in the Navy’s program aimed! 
the standardization of equipment used in aircrl 
The Navy strongly points out that it is not tryinl 
standardize the initiative out of the design enginl 
Its primary concern remains performance, relial 
ity, and certain size and weight considerations. I

Consensus of Navy and industry opinion is t| 
the electronic module goes a long way to achied 
equipment flexibility combined with ease of mJ 
tenance. The program was conceived through I 
efforts of Douglas Aircraft, Collins Radio, and! 
engineers in BuAer’s Avionics Division. Copies 
the MIL-E-19600 General Specification for El 
tronic Modules may be obtained from H. 
Thoman, Technical Support Branch, Avionics D 
sion, Navy Bureau of Aeronautics, Washington 
D.C.
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FCC Rules Change ■
The FCC has issued a public notice affecting cM 

munications between amateur stations and transn 
sion of third-party traffic with amateurs in ot 
countries. As of December 5, the following co 
tries have notified the FCC that their administ 
tion does not condone third-party traffic: Camboc

FERROMAGNETIC CORES

Hphia 
al an 
! Mat

Indonesia, Iran, Korea, and Viet Nam. Third-pa Nuc 
communications, however, are allowed betw( < 
United States and the following: Canada, Ch cuss
Costa Rica, Cuba, Ecuador, Liberia, Nicarag 
Panama, and Peru.

Exceptions to the rule are all those stations id 

Electronic Components Division, STACKPOLE CARBON COMPANY, St. Marys, Pa.
tified by prefixes KA2-KA9, inclusive. m]

tl
CIRCLE 15 ON READER-SERVICE CARD FOR MORE INFORMATION
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Meetings

n 21-25: Annual AIEE Winter
inegal Meeting
pte Statler, Sheraton McAlpin New York, N.Y. 
L er will be F. R. Kappel, president of AT&T. 

L t ntire field of electrical engineering will be the 
he t of the meeting. For further information 
Ltact the American Institute of Electrical Engi- 
[rs, 33 W. 39th St., New York, N.Y.
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m, 23-25: Very Low 
equency Symposium
I Boulder Laboratories, Boulder, Colo. Co- 
Lnsored by the Denver-Boulder chapter of the 
If PGAP and the Boulder Laboratories, National 
Lean of Standards. The program is titled “Theo- 

Kcal and Experimental Results in the Propagation 
I Radiation of Very-Low-Frequency Electro- 
Lnetic Waves (less than about 100 kc).* Authors 
L being requested to submit summaries for ap- 
kisa] as soon as possible to Dr. J. R. Wait, Chair- 
In, Denver-Boulder PGAP Chapter, National Bu­

L of Standards, Boulder, Colo. For further in­
flation, contact U. S. Dept, of Commerce, NBS. 
Lider Laboratories, Boulder, Colo.

k. 5-7: Twelfth Reinforced 
¡sties Division Conference
icewater Beach Hotel, Chicago, Ill. Latest de- 
lopments in both technical and practical aspects 
reinforced plastics. Subject matter will range 

n reports on research and testing, product de­
h, production methods, to marketing techniques, 
complete program, listing papers and speakers, 

I Lration forms for the three day conference and 
tel reservation blanks are now available. Those 
[crested should write to The Society of the Plas- 
| Industry, Inc., 250 Park Ave., New York 17, N.Y.

jctingccl 
d transn 
rs in ot 
ving coi 
ad minisi

1.7: Operations Research Symposium

■iversity Museum Lecture Hall, University of 
F Sylvania. Sponsored jointly by the Professional 
pp on Engineering Management of the Phila- 
flpbia Section of IRE and the Society of Indus- 
[al and Applied Mathematics. Major theme will 

> Mathematical Models in Management Decision 
aking. Contact Haydn Ringer, 1303 Highland 
K Palmyra, N. J.

Camboc Special Conference 
rhird-pa Nucleonics In Industry
f betwi c New York, N. Y. Principal subjects for 
ada, Cn cus^ on will be the present and prospective 
Nicarag o£ atomic investment. Sessions will

‘'er idustrial applications as the use of nuclear 
itioi i erg for processing purposes, development of

vili
tl

y power, and the uses of isotopes. Conducted 
American Management Association, 1515 

ay, New York, N. Y.

UPRIGHT MOUNTING

Selected MINIATURES for

TRANSISTOR

AXIAL LEAD

GPDD-A11

01

.47

01

47

01

47

50
50
50

50
50
50

,438x 15/16 
.562 X 1-3/16 
688 X 1-15/16

50 343x15/16
50 .410x1
50 .562 X 1-3/4

.375 X 1 

.375 X 1-1/4 

.625 X 1-7/8

600UPE ... Mylar dielectric winding molded in dense, mois­
ture-resisting Epoxy.

620UPB... Mylar dielectric winding with molded bakelite 
housing and thermo-setting plastic end seal.

620PM ... Mylar dielectric winding encapsulated in a plas­
tic impregnated paper tube.

01 
.1
47

50 .250x 11/16
50 .375x 15/16
50 .50 x 1-3/4

REPRESENTATIVE TYPES

.01

.47

50
50
50

.188x11/16 

.281X15/16 
437 x 1-15/16

50
50
50

.312 x15/16 

.438 X 1-3/16 
562 x 1-15/16

01 
.1
47

600UE___Mylar dielectric winding molded in dense, mois­
ture-resisting Epoxy.

663UW .. Mylar dielectric winding with tough plastic film 

case and thermo-setting end seals.

TYPICAL SIZE COMPARISONS 
Cap. Volts Diam. tgth

6136... Mylar dielectric winding, extended foil construe- 01 50 .173x23/32
tion, hermetically-sealed metal housing. 50 .313 * 2^32^

600RE ... This novel design combines features of conven­
tional tubular capacitors and upright mounting types The 
mylar dielectric winding is completely encapsulated in 
Epoxy. In addition to its attractive glossy red appearance 
the Epoxy formulation developed by Good-All yields a tough, 
durable coating with excellent dielectric strength.

consultation on

and PRINTED CIRCUIT 
APPLICATIONS

Design and component engineers are invited to acquaint themselves with the wide 
variety of miniature low voltage capacitors developed by Good All Electric. These com­
pact new designs are ideal companion items for use with transistors and other printed 
circuit components.

Many space-saving Good-All types are as useful for military as for civilian appli­
cations. This is particularly true of the molded-in-Epoxy types. It has also proven 
to be the case with “wrapped” mylar designs which lend themselves to use in potted 
subassemblies.

Mylar* dielectric is frequently selected for Good-All miniatures because of its 
superior electrical characteristics — high I.R., low power factor and excellent stability 
with life. The space-saving it offers in low voltage designs is also an attractive feature.

Good-All offers a wide selection in 50 Volt miniature designs

RADIAL LEAD

EPOXY COATED
CERAMIC DISCS

These Epoxy coated discs are ideal for use on printed cir­
cuit boards that are to be dip soldered, since no wax 
coating is necessary.
The available types of ceramic discs are too numerous to: 
describe in detail. A complete brochure with specifications 
on each type will be mailed to you upon request.

*DuPont’s trademark for polyester film.

Dimensional information 
is contained in the 
Good-All ceramic disc 
brochure

Write or phone fo

specific design 

proble/ns or £o 

secure detailed

specifications on

various capacitor

types shown.

GOOD-ALL ELECTRIC MFG.CO.
OGALLALA, NEBRASKA A leading manufacturer of Tubular and Ceramic Disc Capacitors

CIRCLE 16 ON READER-SERVICE CARD FOR MORE INFORMATION
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Feb. 26-28; Western Joint
Computer Conference
Statler Hotel, Los Angeles, Calif. The Conference 
is under the joint sponsorship of the IRE, AIEE, 
and ACM. Theme of the meetings will be “Tech­
niques For Reliability.” For further information 
contact S. Dean Wanlass, Aeronutronic Systems, 
Inc., 13729 Victory Blvd., Van Nuys, Calif.

Feb. 26-27: Third Conference on 
Radio-Interference Reduction
Chicago, Ill. Sessions include equipment design 
techniques, instrumentation and measurement tech­
niques, practical interference reduction methods, 
and special suppression components. For further in­
formation contact Armour Research Foundation of 
Illinois Institute of Technology, Technology Center, 
10 West 35th St., Chicago 16, Ill.

February 14-15: Transistor and
Solid State Circuit» Conference
University of Pennsylvania, Philadelphia, Pa. Spon­
sored by the Institute of Radio Engineers, Ameri­
can Institute of Electrical Engineers, and the Uni­
versity of Pennsylvania. For further information 
contact G. H. Kunstadt, Radio Corp, of America, 
Defense Electronic Products, Camden 2, N. J.

Feb. 25-27: Special Conference on 
Electronics In Action
Statler Hotel, New York, N. Y. Several major com­
panies will show electronic data-processing equip­
ment in action through closed-circuit television. 
Sponsored by the American Management Associa­
tion’s Finance Division, 1515 Broadway, New 
York, N. Y.

Outstandingly important tn this resi 
opment of statistical quality control 
science in which Tung-Sol had early become—and stil 
a recognized leader.

Feb. 7: Annual Symposium of the 
New York Section of the ISA
Garden City Hotel, Garden City, N. Y. Short papers 
on /Practical Accuracy of Measurement” will be 
presented followed by a discussion. Afternoon ses­
sion will be on “Data Handling." For further infor­
mation contact G. Newberg, Publicity Chairman, 
Fairchild Engine Division, Fairchild Engme & Air­
plane Corp., Deer Park, L. I., N. Y.

If you want to know the futurer-of this or any other 
company—look beyond mere size and tangible assets 
—into its background. Look for accomplishments— 
experience—reliability—ability. These are the real 
and vital substances that generate the drive and mo­
mentum that produce growth in a competitive and 
changing world.

combine high and low beams in a single 
bulb. With it was won the business of

ELECTRONIC DESIGN • January 15, 1’

Next, in 1913, Tung-Sol developed a two­
------ 1.—”—ip, “Tulite”, the first to

The Capitalized Break
In the mid-193O’s, Tung-Sol brought out a flash­
ing tail-light—“Wmx”—intended to signal 
“stop” when a motorist applied his brakes. But 
its flashing feature soon evolved into the familiar 
flasher that actuates direction signals and for 
which Tung-Sol is the industry’s major supplier.

Pioneers in Quality Control
There is a second policy to which Tung-Sol has firmly adhere 
—that of making components—tubes for set and equipmen 
manufacturers, but not the sets or equipment.

This allowed Tung-Sol to concentrate on tube engineering an 
manufacturing, with emphasis always on quantity productio 
to standards of performance as rigid as those of a researc 
laboratory, yet with absolute uniformity in whatever quantit) 
and with the reliability demanded by increasingly importar 
uses—particularly those of a nation at war.

¡»aagg—H?

March 18-21: The 1957 SPI Annual
National Conference and Pacific
Coast Plastics Exposition
Hotel Biltmore, Los Angeles, Calif., sponsored by 
the Society of the Plastics Industry, Inc. Sessions 
will cover plastics in the fields of electronics, air­
craft and defense, building, and processing. Expo­
sition will be held at the Shrine Exposition Hall. 
Further information may be obtained from the So­
ciety of the Plastics Industry, Inc., 250 Park Ave., 
New York, N. Y.

CIRCLE 17 ON READER-SERVICE CARD ►

Resourceful Foot in Big Door
Half a century ago. Tune-Sol people developed the first success­
ful electric automotive headlamp, introduced on the Stoddard­
Dayton car of 1907. This was a carbon-filament lamp, crude and 
fragile by today’s standards. But it brought business from other 
motor car manufacturers as well . . . and it brought experience, 
so that a year or two later, when tungsten first was used for 
lamp filaments, Tung-Sol was well on its way to a position of 
leadership among suppliers of components to a growing indus­
try that promised to become a giant.

Ford and other prodigiously growing 
Imotor car makers.

Growth put increased emphasis on research and development. 
First, to improve the product... to make the lamps themselves 
better and more dependable. Second, to improve the tech­
niques of manufacturing lamps in ever-increasing quantities, to 
closer tolerances and more exacting standards of uniformity — 
and to do these things while constantly improving production 
economy. And today, these experiences—these assets—have 
been pooled with the auto lamp industry to perfect the new 
4-heaalamp lighting system yotr will see on all cars in the future.

Off the Deep End—and Up Swimming
Making lamps involves many technologies—glass—metallurg 
—vacuums—skills at which Tung-Sol is master after 53 years c 
successful doing.

This widely recognized expertness led to Tung-Sol being literal! 
drawn by demand into the manufacture of electron tube 
beginning tn the 192O’s.

Once in the electronics field, Tung-Sol applied to tubes it 
basic company policy—“make the best that can be made.”

From a primitive electronics eng 
neering nucleus has grown a re 
search-and -development staff of th 
very first order—still building, bot 
in scientific standing and in num 
bers. as new accomplishmeiu 'W 
only to present new challenges.

GROWTH IN SALE
IN MILLIONS OF DOLLARS

•
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May 1-3: Electronic Components Conference
Hotel Morrison, Chicago, Illinois. Sponsored by the 
IRE, AIEE, and RETMA. Further information may 
be obtained by contacting the IRE, 1 East 79th St, 
New York, N.Y. •

May 16-18: Eighth Annual Conference 
and Convention, American Institute 
of Industrial Engineers
New York City, Hotel Statler. For information write 
to AIIE, P.O. Box 8, Substation 135, The Bronx 53, 
New York.
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April 11-13: Southwestern IRE 
Conference and Electronics Show
Houston, Texas. Sponsored by the Houston Section 
of the IRE. This conference will be augmented by 
the National Simulation Conference which will be 
sponsored by the IRE Professional Croup on Elec­
tronic Computers. For information, write to Ninth 
Southwestern IRE Conference and Electronics 
Show, P. O. Box 1234, Houston 1, Texas.

April 8-11: Fourth National 
Electrical Industries Show
71st Regiment Armory, New York, N.Y. Sponsored 
by the Eastern Electrical Wholesalers Association. 
For more information, contact William S. Orkin, 
Co-Producer, The American Electrical Industries 
Expositions, Inc., 19 W. 44th St, New York, N.Y.
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GROWTH IN INCOME 
IN MILLIONS OF DOLLARS
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April 23-25: International Symposium 
on the Role of Solid State Phenomena 
in Electrical Circuits
Auditorium of the Engineering Societies Building, 
New York, N. Y. Symposium will cover recent de­
velopments in application to electrical circuits on 
systems of unusual physical effects in solids. For 
information write to the Polytechnic Institute of 
Brooklyn, Microwave Research Institute, 55 Johnson 
St., Brooklyn 1, N.Y.

TUNG-SOL ELECTRIC INC., Newark 4 N. J. 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: Montreal, P Q.

March 18-21: IRE National Convention
Waldorf-Astoria Hotel and New York Coliseum, 
New York, N. Y. Twenty-three technical subjects 
such as Telemetry, Antennas and Propagation, Cir­
cuit Theory, Electron Devices and Receivers, Com­
puters, Information Theory, Automatic Control 
Microwave and Instrumentation, Manufacturing 
Electronics, Audio and Broadcast, Aeronautical, 
Communication and Military Electronics, Ultra­
sonics, Medical and Nuclear Electronics will be 
presented at the convention. For further informa­
tion on exhibits, contact Mr. William C. Copp, IRE 
Advertising Dept., 1475 Broadway, New York, N.Y. 
Contact the IRE, 1 East 79th St., New York, N.Y. for 
other information.

SPECIAL PURPOSE SEMICONDUCTORS 
TUBES

Sharp Sword to Profitable Plowshare
This, among other achievements under pressure, brought its 
rewards when World War II ended, and the marvels of elec­

tronics were turned to everyday uses—as in 
television and high-fidelity reproduction of 
music—or to striking new scientific and indus­
trial advances—electronic computers and the 
automation of production machinery.

Today, Tung-Sol ranks among the largest sup­
pliers of electron tubes—radio and TV tubes 
for the makers of receiving sets—for replace­

ment by service dealers—and of many special types required by 
makers of the elaborate electronic devices that serve manufac- 
unng, transportation, communication and applied science.

Transition to Transistors
Initial steps to the use of semiconductors have 
been through the development of so-called 
“hybrid” equipment designed to utilize the best 
characteristics of both tubes and transistors. 
Tung-Sol engineering produced the first suc­
cessful power amplifier tube to operate directly 
from a 12-volt automobile battery. This tube, 
the 12K5, filled an enormous gap in the hybrid 
luto radio design. It is the first practical use of 
the ‘space charge grid” principle and has cre­
ated a new tube classification extremely useful

for many low voltage driving, 
switching and control applications. •

In the field of “semiconductor” products. Tung-Sol research 
and development has been working for years, along with the 
rest of the industry, to perfect the design of these tiny, com- 
Çact, low-current-consumption units. But more than that, 

ung-Sol has been concerned with the perfection of techniques 
to manufacture semiconductors the way it does electron tubes: 
in large volume, with absolute uniformity, with unsurpassed 
dependability. You can confidently expect, therefore, chat 
Tung-Sol will be as prominent a factor in the supply of tran­
sistors and related semiconductor devices for electronic equip­
ment as it now is in the making of electron tubes.

The Tung-Sol of today is nine busy plants in seven cities, em­
ploying 6500 people and covering the nation with five divisional 
offices and a network of independent wholesale and retail dis­
tribution—to serve our nation’s two greatest industries—auto­
motive and electronics.
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Fig. 2. Life tests for capacitors operating at 20 v de and 175 C. Capacitors 
rated at 30 v. Upper curve (75 ufd) is average of 4 units. Lower curve 
(150 ufd) is average of 2 units.
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90

IIO
UFD FINAL ESR INTIAL SPEC
75 1 54» 2 5Q
450 1.63» 2.5Û

Fig. 3. Life tests for capacitors operating at 420 v de and 175 C. Capacitors 
rated at 630 v. Upper curve 3.5 ufd unit Lower curve 7 ufd unit. Both 
curves are average of 2 units.
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7 17 6 Q 17 5»

Fig. 4. Two-year life test for 125 C. Capacitor was 40 pfd rated at 60 v. 
Operating voltage was 50 v de. Curve is average of 4 units. Final ESR is 
1.93 ohms, initial spec calls for 2.5 ohms. De leakage current after 11,000 
hours is less than 1 pamp at 60 v.



Performance Characteristics^

PERFORMANCE data accumulated 
through tests run on production-made 

tantalum capacitors designed for operation 
throughout the temperature range of —55 
to +175 C are presented in this paper. 
Several hundred thousand of this type of 
capacitor have been manufactured and sold 
by the P. R. Mallory & Co. Inc. during the 
past five years. Extensive tests have been 
made to indicate both performance and re­
liability.

Tantalum Advantages

Much has already been written and pub­
lished regarding the suitability of metal 
tantalum as the ideal element for an elec­
trolytic capacitor. When properly processed - 
into capacitors, this particular type of 
design has certain performance advan­
tages over aluminum electrolytics such as: 
1. Superior shelf life.
2. Smaller size for most equivalent ratings.
3. Better low temperature characteristics 
(down to —55 C).
4. Makes possible operation at 125 to 175 C. 
well in excess of +100 C—the present ac­
cepted top temperature rating for aluminum 
electrolytics.
5. Resists the action of certain contaminates 
that tend to destroy or reduce the efficiency 
of aluminum type electrolytics.

All of the above should result in a longer 
operating life for the tantalum capacitor. It 
should be pointed out, however, that high- 
quality7, well-made aluminum electrolytics 
have demonstrated excellent life beyond 15 
or more years of continuous duty. It will

take more operating time in the field under] it is u
similar conditions for tantalum capacitors] 
to obtain an exact and true comparison]

apac
150 v

with their aluminum counterpart. Inc
mere

Ratings Available Landr

The standardized fine of capacitors IV J E40 id
developed to present a complete coverage! All
of voltage ratings from 18 to 630 v de with!
all ratings housed in a single outer 1 fepei

Th<
Table 1 videi

Standard Capac itance-Voltage Ratings 1 ft I c 
kw

Type No. Mfds VoJ ■apac

XTL-120 120 18
XTH-240 240 18 1fb
XTL-75 75 30 1 0]
XTH-150 150 30 Ml —

XTL-40 40 60 ■opera
XTH-80 80 60 rated

XTL-25 25 90 Icurvt

XTH-50 50 90
île t

XTL-12 12 180 baxi:

XTH-25 25 180 Jo an
XTL-8 8 270 1 Ie
XTH-16 16 270 I
XTL-6 6 360 1 rl
XTH-12 12 360 Ita'

XTL-5 5 450 1

XTH-10 10 450 1 r
XTL-4 4 540 1
XTH-8 8 540 r ~
XTL-3.5 3.5 630 j
XTH-7 7 ¿10

1 ’
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ICM Tantalum Capacitors

J. W. Maxwell
Director of Engineering 

Electronic Division 
P. R. Mallory & Co. Inc. 

Indianapolis 6, Ind.

d undei t unnecessary to series-connect separate 

paciton apacitorS to obtain voltage ratings over 
iparison 5Qvdc

Including the above voltage extremes, 
here are ten standard voltages and twenty 
tandard capacitance ratings ranging from 

:ors was ¡40 pfd at 18 v to 7 pfd at 630 v.
¡overage All case diameters are 7/8 in. with case 
de with mgths varying from 1/2 in. to 4-1/16 in.
er case.

citings

lepending upon the ratings.
There are two series or types in order to 

video the scope of availability of ratings, 
or each voltage rating, there are XTL and 
[TH types with the XTH having twice the

Vo|}5 apacitance of the XTL.

18
18
30
30
60
60
90
90

180
180
270
270
360
360
450
450
540
540
630
6^0

De-Rating
The voltage ratings mentioned above are 

or operation through a temperature range 
of—55 to -f-85 C. For higher temperature 
operation, the applied voltage must be de­
rated in accordance with the de-rating 
curve in Fig. 1. From this curve it is possi- 
)Ie therefore to select the corresponding 
naximum working voltage for any rating up 
oand including +175 C ambient tempera- 
lire. Voltage ratings are also published in 
ables for 125, 150, and 175 C operation.
The standard line is designed to operate 

it all temperatures up through 175 C even 
hough the product itself is usually stamped 
I rated with the 85 C voltage rating. The 
am** units will also operate satisfactorily 
i • 200 C, the only difference being a 
pec al plating finish for +200 C operation.

+200 C operating voltages are the 
am as for 175 C.

Performance Data
The following data was compiled using 

random capacitors taken from production 
run lots and represents what may be ex­
pected from this product. The results do not 
necessarily represent the highest or lowest 
measure of performance but rather, a cross 
section. All electrolytics, both tantalum and 
aluminum, have rather wide limits of ac­
ceptable performance and for economic 
reasons this factor is taken into considera­
tion when setting up MIL, RETMA, etc., 
standards. As time goes on and as the art 
advances, these standards will in all prob­
ability be tightened commensurate with 
improvements made.

The curves shown in Figs. 2 and 3 indi­
cate life test performance of low and high 
voltage ratings when operated at 175 C. 
In order to get points on these curves as 
well as similar curves shown, the capacitors 
were removed from the life test ovens at 
intervals, cooled to room temperature, and 
their electrical characteristics measured. 
The maximum capacitance drops from the 
initial measurements are not more than 10 
per cent through 2000 hours at 175 C. After 
4000 hours under the same conditions, very 
little further drop in capacitance is noted 
and in all cases the final equivalent series 
resistance values measure very close to or 
under the original specification limit. De 
leakage current (not shown) is of a de­
scending order and well within the specifi­
cation limits.

Fig. 4 is a curve representing a life test 
at 125 C that was continued out to 18,000



Fig. 5. Life test results of operating at below rated voltage. Here a 90 v, 
50 pfd capacitor was operated at 20 v dc (at 175 C). Curve is average of 
2 units. Final ESR is 1.87. Initial spec limit was 2.5 ohms.

Fig. 6. Electrical measurements under continuous vibration (as per JAN- 
C-62, mounted vertically). Measurements made each minute.

Fig. 7. Electrical measurements made after five years of idle storage at 
room temperature. Initial capacitance was 24.6 yfd—final 26.1 p.fd. ESR 
changed from 1.63 ohms to 1.07 ohms.
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Fig. 8. Life test at 225 C. This is average of 80 |xfd, 60 v units operating 
at 32 v de.

Fig. 9. Effect of charge and discharge on capacitance, effective series 
• esistance, and d-c leakage current.
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Fig. 10. Effect of cycling voltage reversal for 12 pfd, 360 v type at 85 C. 
Cycle consisted of 57 sec at 280 v de and 3 sec at —5 v de.
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hours or approximately two years at this 
temperature. It will be noted that the elec­
trical characteristics of the capacitors under 
this long time test showed only slight de­
terioration. This test was subsequently 
continued to 23,000 hours at which point 
one of the units increased sharply in ESR 
so the entire test was terminated.

In comparing the life test data at 125 C 
and 175 C, it will be noted that superior 
life can be expected at lower temperature. 
Life tests at 85 C indicate still less change 
in capacitance and ESR than at the 125 C 
temperature.

Table No. 2 is a chart showing variation 
in capacitance at —55 C and 4-175 C as 
compared to room temperature measure­
ments which are referred to as 100 per cent. 
The chart reveals that the lower voltage 
ratings have greater per cent capacitance 
changes at the temperature extremes than 
the higher voltage ratings. Furthermore, the 
temperature characteristics of the XTL 
types show somewhat less changes than 
those of the XTH types due to the fact that 
the cathode area per |ifd is greater with the 
XTL.

A noteworthy characteristic is the rela­
tively small capacitance change at 175 C. 
At 125 C, these values are roughly one-half 
the capacitance change that is noted at 
175 C.

If the application requires an exceed­
ingly small change in capacitance with 
temperature, a higher voltage rating may 
be used even if the actual operating voltage 
is considerably less than the rating.

Fig. 5 illustrates this in which a 90 v 
rated type was operated for 4000 hours at 
175 C at 20 v de. During this test a slight 
increase in capacitance occurs which levels 
off to a constant value of approximately 4 
per cent above the initial measurement.

Vibration Effects

Most users of components for military 
equipment are primarily interested in the 

effect of vibration on the component wh æ 
it is under vibration. Fig. 6 illustrates t is 
effect on a multi-cell 4 pfd 540 v unit. <n 
this particular test, capacitance, ESR, a .rl 
de leakage current were monitored at ( ne 
minute intervals for two hours while be ng 
subjected to the standard JAN-C-62 vit a- 
tion test of 10-55 cycles.

This product may be subjected to 1» gh 
frequency vibrations up to 2000 cycles and 
20 g’s without loss of electrical performance 
during this test. In one particular test, units 
were vibrated under the above conditions 
in both horizontal and vertical axes for a 
total of two hours. During this time, capaci­
tance and dissipation factor were contin­
uously monitored with a no noise genera­
tion of intermittent conditions occuring. 
Experience in running high frequency vi­
bration tests of this nature has shown that 
the mounting fixture must be so con­
structed to prevent its resonating during 
the test.

Acceleration appears to have no effect 
on the operation of this type of capacitor. 
Tests performed at 25 g’s and 50 g’s with 
electrical characteristics being monitored 
showed practically no change in capacity 
or dissipation factor.

Shelf Life
Shelf life or idle storage is extremely im­

portant to the military’ equipment designer 
for it is not possible in actual service to 
allow appreciable time for “reformation" 
or restoration of the dielectric film before 
the device operates. Fig. 7 gives an indica­
tion of expected performance of a capacitor 
after five years standing in idle storage. The 
important characteristic, de leakage current 
recovers quite rapidly and is well under the 
initial limit for newly made units. It should 
be pointed out that this test was performed 
on a capacitor made five years ago and 
that units made since then have been stead­
ily improved to give still better shelf life 
and other characteristics. Storage under 
constant temperatures higher than normal

Table 2 Capacitance-Temperature Characterisfcs. 
(Room temperature is 100% capacitance.)

Voltage XTL Series XTH Series

Rating A: -55 C. At 4-175 C. At -55 C. At 4-175 C.

18 V. 26% drop 12% increase 41 % drop 15% increase
30 V. 15% drop 11% increase 28% drop 13% increase
60 V. 14% drop 9% increase 20% drop 11% increase
90 V. & up 10% drop 8% increase 15% drop 10% increase
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I ten peratures encountered in the room 
wh e I tfor .ughout the year, will of course, result 

es t is | ¿a ugher de leakage currents when the 
mt. in |vOi age ¡s first applied. From tests run on 

a id I capacitors stored at -j-85 C, it is indicated 
at (ne I tha de leakage currents are approximately 
be Qg I tw< and one-half times the values of similar 

a' I caj acitors stored at room temperature.
I Other performance tests associated with 

° F gh ■ \IJ L-STD-202 requirements such as shock, 
cs and ■temperature and immersion, moisture re- 
•mance I sjstance, salt spray and high altitude have 
t, units ■ little effect on the electrical characteristics 
ditions I due mainly to the rugged construction of 
s for a I the true metal-to-glass hermetic seal of the 
capaci-I capacitor.
contin-I Special Conditions
genera-1 In the course of working with equipment 
curing. I design engineers, many special application 
ncy vi-I problems arise which call for investigations 
vn that I outside the scope of the performance re- 
□ con I quirements of MIL specifications. A few of 
during I these are presented to give the prospective

I user an idea of what to expect under these 
► effect I special conditions.
pacitor, I Fig. 8 shows a life test run on a standard 
fs with 180 pfd 60 v rating at fl-225 C with voltage 
nitored I de-rated to 32 v. While considerable in- 
apacity I crease in capacitance resulted after 500 

■ hours at this extremely high temperature, 
lit was noted that there were no failures 

ielyim-|out 7 units tested. In this application, 
lesigner I increase in capacitance was acceptable, 
•vice to I Fig. 9 shows the effect of fairly rapid 
mation” I ^arge and discharge of these capacitors 
i before I trough a low impedance load. This test 
indica-1was conducted on a high voltage capacitor 

apacitor|at 175 C—50,000 times with only slight 
tge. The I Ganges in electrical characteristics.
current, I another application called for repeti- 
iderthe|^ve charging at 280 v for 57 seconds and 
t should I complete reversal of polarity to 5 v negative 
rformed I ^or three seconds during each cycle. Under 
igo and|^s condition, capacitance and ESR re- 
•n stead-1 mamed constant while de leakage current 
helf life I topped. Fig. 10 indicates this test which 
e under I was conducted on a 12 pfd 360 v unit at 
i normal I C for 6000 cycles of operation.

I As stated before, this design is normally 
I for operation as a polarized capacitor and 
I reversed voltage should not be applied for 
I an appreciable time. Capacitors should not 
I be connected back-to-back for de non- 
I polarized operation because the one capaci- 
■ tor of the combination having its voltage 

4-175 . I cor nected in reverse can be damaged de- 
I per ding upon the magnitude of the voltage 

, increase | an( tjme of application.
» increase | - ^e product, however, will operate when 
» increase | $u] ected small values of ac voltage 
» incre jse | 1Out component. Fig. 11 shows a 

5 19571 EL CTRONIC DESIGN • January 15,

test in which two 5 pfd 450 v capacitors 
were connected “back-to-back” with 110 v 
ac 60 cycles applied across the combination. 
This test was conducted at room tempera­
ture for 1000 hours with little effect on the 
electrical characteristics of the capacitors. 
More tests of this nature will have to be 
performed in order to study the effect of ac 
operation under such variables as fre­
quency, ambient temperature, single capaci­
tor operation, etc. before broad ac voltage 
ratings can be established.

The effect of frequency upon impedance 
is shown in Fig. 12. Measurements were 
made through the range of 200 cycles to 
one megacycle. (The gap in the curve be­
tween 100 and 500 kc is due to measuring 
equipment for this range not being avail­
able). The sintered anode construction is 
not wound in a rolled up manner so there 
should be a minimum of inductive effect.

Reliability

As is true with most any new and 
radically new component, some field fail­
ures on early production made capacitors 
were experienced. As soon as the factors 
contributing to these failures were deter­
mined and brought under proper control, 
this difficulty was eliminated. Capacitors 
properly applied give satisfactory reliability.

In recent months, Mallory’s Tantalum 
Capacitor operations were qualified by the 
Signal Corps on the Reduced Inspection 
Quality Assurance Plan (known by the 
industry as RIQAP). This plan guarantees 
consistent quality at the high level re­
quired.

Some end uses of the product require a 
reliability factor beyond that covered by 
MIL specs. Much work in this area has 
been done in which entire lots of capaci­
tors are given life and environmental tests 
on a 100 per cent basis before shipment. 
Data covering the electrical measurements 
on each individual capacitor for all the 
tests is recorded, certified, and shipped to 
the user along with the capacitors. Since 
each capacitor carries its individual serial 
number, the user has a permanent record 
of each unit before it is placed into service.

Although this procedure has been used 
for nearly two years, there is insufficient 
data to make any definite conclusions re­
garding the reliability of capacitors given 
these snec’al tests vs. those which have not. 
Actual field history is needed when striv­
ing for 100 per cent reliability. Each com­
ponent should be returned to the manufac­
turer along with a statement of operating 
conditions at failure.

1957
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Fig. 11. Effect of pure ac voltage (100 v, 60 cps) across two 5 pfd units 
connected back to back. No dc bias voltage.
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Fig. 12. Impedance versus frequency for various types. Measurements 
were not taken between 100 kc and 500 kc.

affla fr eater

orra» otar

The cut-away view represents a 180 v rated unit {two bas-c 
cells). Anode is sintered tantalum powder electrically welded 
to a sheet tantalum cover. The insulating dielectric oxide is 
electrolytically formed on this anode. The sheet cover is * 
crimped over the cathode silver steel cup (teflon gasket used) 
to seal cell. Electrolyte is primagly a sulphuric acid solution.
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Dynamotor, etc

Robert W. Dugan
Senior Project Engineer 

T. R. Finn & Co., Inc., 
Hawthorne, NJ.

i I
nd b

caboose” could not be built at the rear of the dust 
cover to allow room for additional components above 
the mounting springs as shown in Fig. 2. In some cases 
there might even be room for a small dynamotor, vi­
brator pack or other equipment as shown in Fig. 3.

Normally there is space between the mounting 
springs which can be used for making terminal connec­
tions to the unit. A typical terminal block could be 
mounted on the shock-mount as shown in Fig. 4. Con­
nectors, plugs and relays, etc., could also be located 
in this area. Not only does this arrangement utilize

Fig. 2. New type dust-cover de­
sign to take full advantage of 
space at rear of shock-mount.

Typical Dust Cover
Wasted Space ---------------------x

otherwise wasted space, but it provides the designer 
with extra room within the dust cover for other com­
ponents.

Note also in Fig. 4 how, by a simple redesign of i 
type ARC-34 Mounting Base, an extra inch of height 
is obtained. For the base shown, this amounted to 120 
cu in. of extra space. Since weight is also of prime 
consideration, the lightning holes in the mounting-base 
floor keep the weight to a minimum. Another advan­
tage of the cradling of the unit in the mounting-base 
is to lower its center of gravity. This adds to the sta*

SPACE is at a premium in mobile and airborne in­
stallations. Electronic equipment is usually shock 

mounted for such applications. The shock mounts nor­
mally use up vital space that could otherwise be em­
ployed for functional components. Described here are 
several approaches to better utilization of this waste 
space.

Some space is normally wasted behind the dust 
cover of shock-mounted electronic equipment because 
of the room taken by the mounting springs as shown 
in Fig. 1. There is no reason why a “back porch* or

Fig. 1. Typical shock-mounted electro­
nic unit. Space behind mounted springs 
(shown dotted) is usually wasted.

Fig. 3. Alternative design to that shown in Fig. 2, 
showing how different types of components can 
be mounted outside the dust cover to save space.
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Reliability demands exacting standards on the part of the manufacturer. Judge a 
product by the company that makes it. Take a company that has pioneered a core 
box so advanced that it even permits vacuum impregnation. Take a company 
whose attention to design detail permits the offer of the only Performance-Guaran­
tee in the industry. That’s a real definition of reliability. Why not ask us how it will 
work lor you? Magnetics, Inc., Dept. ED-32, Butler, Pennsylvania.

CIRCLE IS ON READER-SERVICE CARD FOR MORE INFORMATION

Fig. 4. Redesigned mounting base with 
terminal block occupying "free" space 
between rear mounting springs. Also, 
there is provision for more components 
between the shock-mounts by lower­
ing the mounting-base floor as shown.

Reliability demands physical protection. Magnetic alloys which provide square 
hysteresis loop characteristics are strain sensitive. Distortion caused by coil winding 
will disturb precise magnetic characteristics, alter performance. So Magnetics, Inc. 
has devised a rigid, extra-strong aluminum core box to protect the magnetic core 
within from winding stresses, thus eliminating distortion.

Reliability demands electrical stability through the years. Suppose guided missiles 
failed to function in a future emergency because the magnetic properties of tape 
wound cores had changed. Cores must operate just as effectively years from now 
as they do today, whether or not they have been in use. Vibration, shock, and tem­
perature changes can endanger such performance. That’s why Magnetics, Inc. 
cushions tape windings with a special inert material in the extra-strong aluminum 
core box. And that’s why it is especially important that our tape wound cores en­
closed in aluminum boxes will withstand temperatures up to 450°F.

ility of the unit. Structurally it is also stronger. 
An alternative interesting mounting-base design is 
town in Fig. 5. Here a filter is installed in the base, 
nd box-spring construction is provided at the rear for 
mnponents and terminals.
The illustrations shown are only a few of the possi- 
ilities that designers have at their disposal. However, 
little ingenuity will make it possible for more equip- 
lent to fit into space allotted by military specifications 
id sometimes without the added expense of utilizing 
ib-miniature components.

t prime 
ing-base 
1 advan- 
ing-base 
the sta*

»

Fig. 5. A structurally rigid mount­
ing base with an air filter mount­
ed in the "free" space between 
the "runners." The box girder at 
the rear provides space for a 
terminal block and components.
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60 V RMS 
J Amp d-c

• • H
I ha’

100 pf
50 V d-c

500 pf ;
75 V d-c

150 pf
150 V d-c

100 IL 
20 W

120 V RMS
50 ma d-c.

Note* Transistors should be bolted to aluminum

400 ma“ 
100V

Selenium 
Rectifier,

50 ma
350 V 

Selenium Rectifier

It can be seen from (2) that It, the shunt curre 
which provides regulation, is controlled by a factor

THE new junction-type power transistors, now 
available at low prices, are ideal for the regulating 

device in compact, light-weight, regulated power sup­
plies. These transistors provide an extremely low volt­
age drop at high currents that is impossible to obtain 
from vacuum tubes. Many circuit configurations are 
possible consisting of two basic types, the shunt regu­
lator and series regulator. For well-regulated voltages 
from about 0 to 25 v with a load current of 0 to 100 ma 
the circuit design shown in Fig. 1 can be employed. 
The advantage of this particular circuit is that low­
cost commonly available parts are used. One applica­
tion for this circuit is as a power supply in a test unit 
for 12 v automobile radio tubes

In order to establish the degree of regulation pi 
vided, the equivalent circuit is revised to a curre 
generator form shown in Fig. 3. The source generat

de output resistance is less than one ohm. The refer­
ence voltage can be supplied by a Zener diode for 
power bulk and weight rather than the OA3 gaseous 
tube shown, which was used for economy.

Figure 1. Circuit of 
transistorized re­
gulated power sup­
ply. Regulation at 
12 v output from 
Oto 100 ma load 
is better than 1 
per cent.

Equivalent Circuits
The equivalent circuit of this supply is shown in 

Fig. 2. The following simplified equations illustrate 
its operation. The de base-to-emitter resistances of the 
transistors are neglected since they are smaller than 
the resistance Rb which is in series with them.
Since:

Circuit Operation
Regulation is accomplished in the circuit shown by 

the variable-current drain of power-junction type tran­
sistors which shunt the output voltage. The voltage is 
stabilized by the nearly constant current drain on the 
source voltage, (Ir + IL = C).

Transistor Ti functions as a variable resistance pro­
viding the shunt current which regulates the supply. 
The emitter-to-base voltages are in series with each 
other and the reference voltage which is applied to 
the base of T2. A change in the output voltage Eo re­
sults in a cascaded change in amplification of the two 
transistors because the base current of Ti is the emitter 
current of T2. If Eo decreased, due to increased load, 
the emitter currents of Ti and T2 decrease, increasing 
collector resistances. The resulting reduction of col­
lector current of Ii counteracts the initial increase in 
load current.

The two-transistor cascaded arrangement improves 
the regulation over one transistor by the product of 
the P’s, P being the transistor’s base-to-collector cur­
rent amplification factor. At 12.6 v output the regula­
tion is better than 1 per cent from no load to full load 
current 100 ma. Consequently, it may be seen that the

• fir
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J. Giuffrida and W. O. Hamlin
CBS-Hytron 
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ua s the source voltage EB divided by the source re­
itai ce R„. R, is the collector resistance of T|.
Th 3 transistors approximate a current generator of 

e < urrents In and I2 can be neglected as part of the 
negator since they are smaller than Ii by factors of 

pectively.

Rb Re H- Re Rs H- Rb Rs

paralleled resistances.

e first term in equation (4) represents no load volt-
e. The second term in (4) gives AEO as a function of 
or the degree of regulation. From the second term

d E

01l

4
5
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In any practical circuit it may be shown that

then from (5)

Zo < 1 ohm, Kb < 0102

20,000
DESIGNS

For the CBS transistor 2N156 conducting 0.5 amp.
Beta is approximately 40; therefore Rb, the regulating 
resistance, will be approximately 1600. In this case E
will approximate E

In the circuit of Fig. 1 both Ti and T2 are transistor 
types 2N156. However, other transistor types may be 
substituted resulting in different operating characteris­
tics. A lower-power-dissipation higher-Beta transistor 
can be used for T2 with a consequent improvement in 
regulation. The maximum dissipation rating of T2 can 
be low because its total collector current is equal to

In the circuit of Fig. 1, Eb is set by the 2000 ohm 
potentiometer having a range sufficient to establish 
values of E„ from almost 0 up to 25 v. The higher limit 
of voltage is restricted by the maximum voltage rating 
of the transistors and the current is limited by the 
maximum allowable collector dissipation. The circuit 
as shown will furnish 0.25 amp at 25 v without tran­
sistor Tt overheating if it is mounted on an adequate

Figure 2. An equivalent circuit 
of the regulator circuit shown 
in Fig. 1. Eg—Open circuit de 
supply voltage; R,—Series re­
sistance, either internal or ex­
ternal; B, and B2—Base-to-col- 
lector current amplification; E 
—Reference voltage; Ir—Re­
gulating current; Rh—Regulat­
ing resistance; fi and l2—Col-

Figure 3: Current generator 
form of equiva ent circuit for 
the regulator. This circuì en­
ables calculation of the degree
of regulation.

Aotruz-^ïkLZ lac£r lc

One good reason for dis­
cussing your transformer 
application with Acme 
Electric is the possibility 
that with our background 
of more than 20,000 de­
signs, we can adapt stand­
ard parts to exactly fit 
special requirements.

For example, the top 
illustration is that of a 2
KVA 240/480 primary, 
120/240 secondary volts, 
60 cycle dry type power 
transformer. The illustra* 
tion (right) is that of a 
1500 watt voltage regula­
tor having a manually ad­
justed output voltage 
range from 145 to 240 
volts. Basically, the same 
design, but with modifica­
tion each unit serves a
different purpose.

This is a high voltage 
power supply for elec­
trostatic dust collecting 
and air conditioning 
equipment. Operating 
on 230 volt single 
phase, 60 cycle, it sup­
plies 12 KV direct
current up to 30 ma.
D.G voltage is adjus­
table to load.

You! requirements may be more simple than these 
examples — or more difficult. Send your specifications.

CIRCLE 19 ON READER-SERVICE CARD FOR MORE INFORMATION
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Fig. 1. Suggested Test Circuit.

ICALHORIZONTAL

• Based on a paper presented by Mr. O’Fallon at the N< 
Electronics Conference in Chicago, October 1-3, 1956.

PULSE 
GENERATOR

TUBE UNDER 
TEST

basis. The following points need be considered in or] 
riving at the final specification:
'1. Include only those items which can be checked ini 

Incoming Inspection.
2. Enlist cooperation of the Incoming Inspection Dept 
to insure items in the specification will be checked.

ELECTRONIC DESIGN • January 15, 1 *

—A/W—
2.2 MEG

PLATE
SWEEP

REALISTIC acceptance specifications are needed 
on receiving tubes used in the Consumer Products 

field because of the highly competitive market condi­
tion which forces equipment designers to use the most 
simplified and efficient circuitry possible. Quite often 
these circuits involve tube characteristics not rigidly 
controlled by the tube manufacturer. This article de­
tails areas where additional controls and limits are 
needed, both in characteristic testing and in life test­
mg. Such controls and limits should result in designs 
having maximum reliability and performance.

Equipment designers in the Consumer Products 
field are very reluctant to add additional parts or tubes 
in order to use an uncontrolled distribution of tube 
characteristics from each individual source plus a 
variation in “bogey” from one source to another. The 
variation in “bogey ’ is of great importance in this 
field because of the large number of new tube types 
and the desire of most tube manufacturers to make all 
types used by the major receiver manufacturers.

men
<our

Richard O'Fallon

Motorola, Inc.

‘‘Characteristics” In Specifications
In writing up the acceptance specifications for a par­

ticular tube type, the Components Engineer is always 
faced with the problem of determining which charac­
teristics must be included in the specification and 
which may be left on an Engineering “Design Check*

Test Requirements
Since the problem of setting limits on the design 

characteristics of tubes is likely to be a continuing 
one, as well as one which must be resolved between 
the buyer and vendor on an individual basis, there is a 
very real need for standardized test methods on re­
ceiving tubes which fulfill the following requirements: 
1. The methods must be applicable to mass produc­
tion.
2. To be economically feasible, the methods must test 
for the greatest possible number of characteristics at 
once.
3. The methods must require a minimum amount of 
calculation on the part of the test operator.
4. The methods must be applicable to both attributes 
and variables—two types of quality control.
5. The methods must use equipment readily available. 
6. The methods must operate the tube under test at or 
above all ratings, simultaneously, wherever possible.
7. The methods must produce repeatable results.
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New copper-clad MICARTA*
is easy to cold punch —no cracking, no chipping!

j, X Tierever possible, obtain an opinion from the vari­
ous mbe manufacturers that the specification is reason

&ECTRONIC DESIGN . January 15, 1957

CAN BE DIP SOLDERED!
Micarta will not blister — 
even when dip soldered for 
10 seconds at 500° F. A spe­
cial adhesive actually in­
creases adhesive strength 
during soldering.

4, Include only those items which relate to set per­
fon iance and tube dissipation limits. If there is a 
¡ok vn field problem connected with a particular type, 
the specification may include an accelerated life test 
whhh has been shown to correlate with the defect 
under consideration. In work at Motorola, an arbitrary 
limit of 48 hours has been set on such tests. In addition 
to the above items, the specification may include a 
visual check on lead dress, etc.
5. Enlist the cooperation of the Purchasing Depart- 

Iment to insure that preference will be given to the 
source that is most consistently meeting the specifica- 
rion, particularly in the case where line reject data or 
-eld failure data indicate the specification to be valid.

The above considerations serve to keep the specifi- 
Lations and test methods as uncomplicated as possible. 
However, if an additional problem arises, the speci­
fications must be modified to include the needed con-

Recommended Test Methods
To test for as many of the above items as possible 

at one time, it was found necessary to test tubes dy­
namically at or above rated dissipation, voltage and 
rurt nt levels. It is convenient to observe a visual dis- 
P^y >f the plate and screen current waveforms. Oppo- 

hoi to this type of measurement is negligible today 
S1ncc similar test methods are used on other compo-

All holes in new H-3032 copper- 

clad Micarta can be cold punched 

right on the assembly line in one 

operation, and there’s no cracking, 
breaking or chipping. That is one 

of the reasons why this new lami­
nate cuts costs and production time 

of printed circuits.

In addition, copper-clad Micarta 
speeds up soldering, without the 

normal accompaniment of an in­
crease in rejects and missed 

connections.

Inadequate Specifications
The following items are not adequately covered in 

existing acceptance specifications for receiving tubes 
used in Consumer Products:

I. Zero-bias plate current at maximum rated average
I cathode current.

2. Plate-current cutoff characteristic at maximum 
rated heater power.

3. Mutual conductance at maximum rated cathode 
current.

4. Knee location of pentode types.
5. Plate-screen ratio of pentode types.
5. Average screen current of pentode types under 

dynamic conditions.
7. Hum control limit.
8. Inter-element leakage control limit.
9. Inter-section leakage control limit.
0. Microphonism control limit.
1. Grid and screen emission control limits.
2. Grid current and gas current control limits.

13. Rf radiation of beam pentode types.
i Heater-cathode insulation and heater burnout 

characteristics under cyclic operation.
5. Reduced heater-power mutual-conductance or 

plate-current drop-off characteristic.
I R Increased heater-power mutual-conductance or 

plate-current drop-^ff characteristic.

High bond strength — from 10 

to 13 pounds versus an industry 

standard of six pounds — is re­
tained even after heating and cool­

ing are repeated many times, due 

to a new adhesive process.

If you have a circuit assembly 

problem, copper-clad Micarta may 

be the answer. For further infor­
mation and for technical data, write 

to Westinghouse Electric Corpora­
tion, Micarta Division, Hampton,



SAVE PANEL SPACE

PRECISION 
POTS

New Idea in Control Mounting

You can put twice as many precision controls 
in the same panel space

with Waters* new concentric-shaft potentiometers.

Two precision pots • in %" or P/s" size • assembled 
in tandem • for single-hole or servo mounting • and con­
trol by one dual knob • with stops, or for continuous rota­
tion of either or both elements • save vital space • and 
simplify your designs.

Concentric-shaft, tandem 
precision potentiometers can be 
furnished to meet substantially 
the same specifications as the 
standard line of Waters RTS % 
and APIpots.

Write today for further in­
formation, or see your Waters 
representative.

Now you can easily make any 
single-hole-mounting pot or 
trimmer into a flush-mounted 
or recessed control. Just use 
the Waters “Pot-Hook”®. Fits 
any panel up to thick; 
available for or shaft; 
can be furnished with ”O” 
ring and gasket for panel 
seal. Write for data sheet.

APPLICATION ENGINEERING OFFICES 
IN PRINCIPAL CITIES

MANUFACTURING

Wayland. Massachusetts
P 0 Box 368, So Sudbury, Mass.

Circle 21 on reader-service Card for more informai iun
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Fig. 2. Display

GAS 
INDICATION

CUTOFF

ELI

nents. To make the test circuit as rigorous as pos ble 
without being overly complicated, the following tea. 
tures were adopted: (See Fig. 1.)
1. Readily available 6U cps ac was chosen for the riv­
ing voltages.
2. To provide a rough measurement of contact p< ten- 
tial and other types of grid current, as well as to pro. 
vide a check for microphonism and T-shorts, the im. 
pedance of the 60 cps grid-driving voltage was r ised 
to several megohms by means of a series resistor.
3. For measuring the knee characteristics of pent« des, 
an out-of-phase, 60 cps supply voltage was added in 
series with the de plate supply voltage.
4. Provision was made to apply a high voltage pulse 
during cutoff to check television deflection types for 
screen emission, leakage, etc.
5. Suitable de supply voltages were provided in the 
grid, screen, and pl.ite circuits.

With this test circuit, it is possible to operate the 
tube under test with the cathode current, screen dis­
sipation and plate dissipation varied more gr less in­
dependently by the proper choice of ac and de test 
voltages. (See Fig. 2.)

The visual display of the above test condition is a 
plot of plate current or screen current vs the low im­
pedance source of ac driving voltage. The actual 
plate-current .waveform of the tube under test is a 
somewhat rounded-off square wave, the clipping re
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n he display itself resembles the transfer charac­
ter tic during the first half of trace and is flat, 
rot ided, or sloping during the second half of trace, 
de) ending on the behavior of the tube under test 
wh n operated in the grid-current region. Since the 
tul a under test is normally very close to zero bias 
during the second half of trace, the knee characteris­
tic of pentode types may be observed during this por­
tion of the sweep if the out-of-phase 60 cps plate­
supply voltage is applied. Discontinuities in the knee 
region of beam pentode types are measured in terms 
of the amount of sudden increase in screen current 
and the voltage at which the increase occurs.

In order to measure the grid-current point, a blip 
is applied to the display device at the zero-voltage 
position of the low-impedance grid drive source.

The voltage and current amplifiers are stabilized 
and direct coupled so that the screen of the display 
device may be calibrated in voltage and current for 
measurement purposes or marked with limits for in-I 
spection purposes. With the tube operating at rated 

I conditions in the test circuit, is is possible to simul- 
I taneously measure the grid-current value of plate cur- 
I rent, cutoff, knee voltage, and plate-screen ratio as 
I well as to check for tap shorts, microphonism, and the 
I various types of grid current. Provision may be made 
I for switching the plate-current scale factor in order to 
I read cutoff at the microampere level. This switching 
I may be done either manually or automatically. It has 
I also been found desirable to switch scale factors when 
I reading screen current. For convenience, the ratio of 
I plate and screen scale factors should be equal to the 
I poorest permissible plate-to-screen ratio.

Need accurately controlled

POWER?

USE KAY LAB ABSOLUTE DC POWER 
SUPPLIES AND METER CALIBRATORS

Accelerated Life Testing
All of the above testing is contingent on the fact 

that the tubes are stable and will continue to operate 
in approximately the same manner throughout the 
warrantee period. Unfortunately, there are many in­
stances where this is not the case. In the television 
field, where small changes in performance are readily 
apparent and often necessitate costly service adjust­
ments, there is great need for standardized, acceler­
ated 48-hour life test to measure the change in tube 
characteristics under high and low line operating con­
ditions. Tubes used for high-line testing can also be 
used for grid-current measurement purposes.

At present, Motorola is relying on delta mutual-con- 
I ductance or zero-bias plate current checks to provide 
safety factor under low-line conditions and a 48-hour 
high-heater power, zero cathode-current life test to 
pro/ide some safety factor under high-line conditions. 
For checking heater cathode insulation, inter-element 
sho ts, etc., a very high heater-power, cyclic life test 
is I ?ing used. The object of the cyclic test is to obtain 
the greatest possible number of extreme temperature 
var itions in a 48-hour period without an excessive 
nui ber of heater failures.

— STANDARD CELL ACCURACY

— 0.01% STABILITY

— <0.5 MILLIVOLT RIPPLE

— 0.002% REGULATION

— <0.2 MILLISEC RESPONSE TIME

— 21 MODELS: O-2OOOV, 0-2 AMP

KAY LAB’s unique chopper stabilized circuit constantly compares 
the output with an internal standard cell, providing stability, 
accuracy, and dynamic characteristics without equal. Direct read­
ing calibrated dials provide instant voltage selection. Both cur­
rent and voltage regulated models available. Ideal wherever a 
general purpose precision voltage or current source independ­
ent of line or load is required... for laboratory and production 
meter calibration, computer reference, secondary standard, 
DC bridge supply, transistor testing, circuit design, nucleonics 
instrumentation, null voltmeter.,.

MODEL. M1OO-A2O

POWER SUPPLY: Short Time Stability (several hours), ±0.005%— Long Time Stability, ±0.01%—Output 
Voltage Calibration, ±0.02%—Output Impedance, < 0.01ft at DC, < 0.05ft to 200 kc—Output Hum and Noise. 
<0.5 millivolt—Load Regulation Factor, ±0.01% —Line Regulation Factor, ±0.002%.

meter CALIBRATOR: Same as Power Supplies with following exceptions for models which go to zero volts: 
Calibration Tolerance, ±0.05% —Hum and Noise, < 2 millivolts—Line Regulation Factor, ±0.01% of full scale.

KAY LA
Representatives in all major cities

Write, wire, phone today for demonstration

5725 KEARNY VILLA ROAD • SAN DIEGO 11. CALIFORNIA • BROWNING 7-6700
CIRCLE 22 ON READER-SERVICE CARD FOR MORE INFORMaAoN
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ISOPLY —

INPUT

FIO. 3. ISOPLY METHOD OF DIRECT COUPLING

2.2K

FIG.G. FLIP-FLOP CIRCUIT WITH ON AND OFF INPUTS

ELECTRONIC DESIGN • January 15, 1°5734 IECTRi

OUTPUTS 
15 V PTOP

OFF INPUT 
(NEG. PULSE) NO*«: Xtol diodes 

ar« typ« IN34A

Direct Coupling Simplified by

Low Shunt Capacitance Supply

INPUT

OUTPUT

FIG. L VOLTAGE-DIVIDER METHOD OF DIRECT COUPLING

+ 150 V ♦ 150 V

OUTPUT

INPUT

-I5O V
FIG.2. VOLTAGE-DI VIDER METHOD WITH DIFFERENCE AMPLIFIER

Not«: All Isoplys shown hove an output of 
approximately IOO v. d.c

FIG. 5 RECTANGULAR-WAVE GENERATOR

FIG.4. BASIC FLIP-FLOP CIRCUIT USING TWO ISOPLYS

♦ 10 V.

33K 33K

12 AT 7

2.2K

ON INPUT 
(NEG. PULSE)

This low-capacitance power supply, Mo­
del Al 05-15, employs four semiconduc­
tor rectifiers in a full-wave bridge cir­
cuit, and an OB2 regulator tube. Specifi­
cations are.* Input, 110-125 v 60 cy; out­
put, 105 v de, 0-15 ma; shunt capa­
citance, 20 puf; output ripple, 0.1 v at 
full load; regulation, NL to FL,1 %.
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THIS novel power supply is designed primarily 
for use as a direct-coupling device in wide­

band amplifiers and computer circuits. Called the 
Isoply because it is capacitively as well as conduc- 
tively isolated from ground, it can be inserted 
between the plate of an amplifier tube and the load 
resistor without shorting out high-frequency com­
ponents of the signal. When so used, the de voltage 
level of the output signal is proper for direct con­
nection to the following tube. A great simplicity in 
circuitry results from being able to connect the 
output of one tube directly to the grid of the next 
tube.

Special construction yields an output-circuit-to- 
ground capacitance of only 20 ppf in the Model 
A 105-15 Isoply manufactured by Elcor, Inc., of 
McLean, Virginia. In this model the secondary of 
the power transformer is separated from the core 
by a one-eighth inch air gap, and supported by 
Plexiglas pieces. The air gap is chiefly responsible 

for the reduction in shunt capacitance over con­
ventional supplies. Rectifiers and filter circuit ele­
ments are also mounted on Plexiglas to further 

reduce the output-to-ground capacitance.
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poorer high-frequency

Regulation

Distortion

com-

MODEL 2003-D-1 MODELcon-

next
OVERALL SIZE; 22" wide

it-to

core

WRITE NOW FOR FURTHER INFORMATION

CIRCLE 24 ON READER-SERVICE CARD FOR MORE INFORMATION
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114 SOUTH HOLLYWOOD WAY 
BURBANK, CALIFORNIA

max. at full load

Standard Specifications 

Applicable to all Invertrons

Loose. Another disadvantage is that both positive 
¡nd negative supply voltages must be held constant 
i avoid change in the bias of the second tube.
Th< use of a balanced difference amplifier as il­

L trated in Fig. 2 reduces the sensitivity to supply 
kltage variations when voltage divider coupling 
[used. The circuit requires an extra tube and its 
lower supply, and does not improve signal attenu- 
Ition or the high-impedance of the divider net-

Regulation and Distortion as low as 
.1% obtainable on special order

1 basic flip-flop circuit using two Isoplys is 
hown in Fig. 4. This flip-flop can be augmented 

Is shown in Fig. 5 to make a sine-wave to rectangu­
ar-wave converter.
The circuit of Fig. 6 shows a flip-flop with on and 

Iff inputs formed by the use of diode gates. The 
preuit operates as follows: a negative pulse into 
biher of the inputs shuts off the tube to which the 
put connects, causing the other tube to conduct, 
pe conduction of the second tube produces a neg- 
|tive voltage which holds the first tube in its cut- 
|> state. The input pulse and holding voltage are 
[ »pled to the grid of the first tube through diodes 
P a circuit that is known as an Or-gate.
I The simplicity and reliability of the above cir- 
|uits make the use of isolated power supplies 
prthwhile. The Isoply can also be used in the 
fwentional manner with either terminal grounded 
f by passed to ground. The special construction 
lives t the added feature of high voltage insula­
p, making it possible to connect many units in 
fries to provide a high voltage source with regu­
M outputs in steps of 105 volts.
I For more information about this product 
Ihse turn to Reader’s Service Card and circle 23.

The Behlman Invertron® is a completely 
electronic source of AC power. It is silent 
and dependable in operation. All Inver­
trons® feature excellent frequency sta­
bility and regulation. The Invertron is 
available in a variety of models that cover 
the range from milliwatts to kilowatts, 
from subsonic to supersonic frequencies, 
single or multi-phase output.

Applications
Th« advantages of direct coupling over re cou- 

,]ing are fairly well known. Direct coupling im- 
3Iove low-frequency response and reduces wave- 
Lrm listortion. One of the most common methods 
L dn ct coupling consists of using a voltage divider 
L>tw< rk as shown in Fig. 1. In this circuit the signal 
[mplitude is attenuated and the impedance level

। The Isoply permits direct coupling while over- 
oming these disadvantages, as shown in Fig. 3. 
[he power supply, instead of being connected be- 
keen the load resistor and ground, is connected 
ktween the tube and the load resistor. The tube’s 
juiescent plate current, in flowing through the re- 
[istor, establishes the negative bias required for the 
piloting tube. Since the value of the load resistor 
L normally made low, for good high-frequency 
esponse, the de level of the output signal is proper 
or direct connection to the next amplifier stage.
Although a separate power supply is required 

lor each stage, the dimensions of the unit are only 
1-5/8 x 2-1/4 x 5-5/16 in. and the cost of the supply 
Is small enough that this design is not unduly

isible 
con­

t ele-

POWER OUTPUT: 750 va Single Phase 
FREQUENCY: 300 to 500 cps variable 
FREQUENCY ACCURACY: 0 5% (0.2% available) 
INPUT: 230v 60 cps Single Phase

MODEL 161-D-1

POWER OUTPUT: 160 VA single phase
FREQUENCY: 350 to 450 cps variable
FREQUENCY ACCURACY: 0 5% (02% and 01% available)
INPUT: 115v 60 cps single phase
OVERALL SIZE: 22" wide x 10" high x 15" deep

POWER OUTPUT: 2000 va three phase
FREQUENCY: 350 to 450 cps variable
FREQUENCY ACCURACY: 0.5% (02% and 0.1% 

available)
INPUT: 230v 60 cps Single Phase
OVERALL SIZE: 24" wide x 73" high x 24" deep

max. no load to 
full load

BEHLMAN

electronics HEB 
’56 BUYERS GUIDE
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Robert F. Kolar*

Radio Corporation of America
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Fig. 1.
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SINCE establishment of maximum limits on unde­
sired radiation from home radio and television 

receivers by FCC, more accurate radiation measure­
ments are necessary. With a growing interest in mak­
ing such measurements indoors, results of recent 
studies on absorbing materials at frequencies as low 
as 50 me are timely.

Why Not Open-Field?

Radiation measurements, using open-field tech­
niques are difficult to repeat, and agreement between 
different sites may be poor. The standard procedure 
is to measure the maximum signal, which occurs 
where the direct wave and reflected wave add in 
phase. This maximum signal will vary with the magni­
tude of the reflected wave from the earth and other 
objects. The amount of this reflected energy often de­
pends upon weather conditions and can vary from 
31 to 98 per cent of the transmitted signal depending 
on whether the earth is covered with snow or is dry. 
Another source of error is the change in depth of the 
ground plane due to a deep covering of snow. Also, 
at the lower frequencies, the field-strength antenna 
cannot be elevated enough to receive the maximum 
signal if the site is constructed according to existing 
IRE Standards.

An indoor “free-space” room with non-reflecting 
walls avoids the disadvantages of open-field measure­
ments. Although electromagnetic anechoic chambers 
have been constructed for frequencies above 500 me, 
no data has been available on such chambers for fre­
quencies down to 50 me.

Room Absorbers

For chambers which have been constructed to use 
at frequencies down to 500 me, the material for the 
wall covering is made of mats of curled animal hair 
impregnated with a mixture of neoprene and carbon 
black. The commercially available curled animal-hair 

base is well suited for this application inasmuch as a 
large surface area is presented to the wave front. 
Measurements made in specially-designed transmis­
sion lines and wave guides have shown that this ma­
terial reflects less than 2 per cent of the normally in­
cident energy at frequencies above 400 me. Since 
existing rooms give results as good as, or better than, 
roof-top measurements of antenna field patterns, it is 
felt that a material having similar electrical character­
istics at lower frequencies would be satisfactory for 
such rooms.

Test Results

A number of samples of absorbing material of differ­
ent densities was obtained and tested to determine 
the best design for a room at frequencies as low as 
50 me.

The energy propagated in the “free-space” room 
can be reflected in three ways: 1. at the air-material 
interface; 2. at discontinuities within the material; and 
3. by transmission through the material, reflection 
from the conducting end plate, and retransmission 
through the material. Reflections from discontinuities 
within the material are sometimes helpful since they 
may contribute to the absorbing qualities of the mate­
rial by causing internal scattering and eventual ab­
sorption. The third source of reflection becomes 
negligible when the material thickness is such that 
there is no further decrease in the standing-wave ratio 
as the pad is made deeper. It is evident from Fig. 1 
that after a particular layer of relatively low density 
material was made thicker than 28 in. there was little 
to be gained by further increasing the depth. The par­

• Based on a paper “Radio Frequency Absorbers For Fre­
quencies Above 500 Me," presented by M. Kolar at the National 
Electronics Conference in Chicago, October 1-3, 1956. Methods 
of making measurements were also discussed

ticular sample shown reflected a minimum of about 28 
per cent of the incident power.

Electrical Taper. The reflection from the air-ab­
sorbent interface can be reduced by either geomet 
rically or electrically tapering the section. Electrical 
tapering, which was accomplished by varying the re­
sistance as a function of the depth of the material, 
proved to be unsatisfactory. This was because the 
surface reflection from the highest resistance material 
commercially available was far too large. Although 
conceivable that a satisfactory electrically tapered 
material could be developed, a geometrical tapei 
would seem to be more economical.

Geometrical Taper. Having determined that the cm I 
figuration to be tested should contain a geometricalli 
tapered section to reduce the discontinuity at the a ] 
material boundary, the next problems to be considered 
were: 1. the length; 2. the necessary physical coni 
stants of the material; 3. the type of taper to be used! 
and 4. the type of backing, if any, which must be used 
with the tapered section. Only a small amount of datl 
was necessary to determine conclusively that a ta| 
pered section alone would not be satisfactory. In nd 
terials of this sort, the energy is absorbed within thi 
materials and not on the surface. Therefore, it wa| 
necessary to use pad along with the tapered section 
Although the taper could have been conical, pyramids 
or exponential, a wedge was selected for experiment! 
purposes, because it lends itself more readily to med 
urements in the line. A rectangular block can be cd 
diagonally and the two halves placed back-to-back n 
order to form a wedge without waste.

Resistivity Measurements. The surface reflectid 

from wedges less than 40 in. long was too great at a 
me to be satisfactory for use in an anechoic chamba 
With a 40 in. taper, a base pad 9 in. deep was need© 
to keep the reflection coefficient below the require 
2 per cent value. The per cent power reflected from 
40 in. wedge as a function of the d-c resistance of ©

aterial 
easured 
retrate 
umber < 
ich samj 
distance 
oficien! 
(ached, 
ilts in ai 
Mge of 
F pad

50 me, 
has be 

hit to fi

Base P 
e i ia! 

hma er 
? ba e.
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DIALIGHT CORP., 46 Stewart Ave., Brooklyn 37, N. Y.
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CIRCLE 25 ON READER-SERVICE CARD
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46 STEWART AVE., BROOKLYN 37, N. Y. • HYacinth 7-7600

ached. Further reduction of the resistance then re­
Its in an increasing reflection coefficient. If a 40 in. 
edge of the optimum material is added to a 10 in. 
Ke pad of the same material, an absorber which re­
acts only 2 per cent of the normally incident energy 

50 me, and less at higher frequencies, is obtained, 
has been found that the optimum material is dif- 

Mt to fabricate satisfactorily.

Material Required
Base Pad. Au efficient absorber using higher resis- 
Pce i taterial can be made by using either more of 
F ma erial or by providing a more efficiently absorb- 
[ ba e. The most effective type of base pad was

found to be one which is made up of layers of material 
of varying resistivity, thereby providing discontinuities 
between which the energy will be reflected and ab­
sorbed. In order to determine the optimum base depth, 
data were taken using 40 in. wedge samples of dif­
ferent resistivity with base pads of varying thickness 
and resistance. Four values of resistance were used and 
the optimum configuration for each total thickness was 
determined. The results, shown in Fig. 3, indicate that 
the improvement gained by using a base pad thicker 
than 9 in. will not be sufficient to warrant the addi­
tional expense. Any substantial reduction below this 
depth, however, reduces the effectiveness of the ab­
sorber.

Reflection vs Frequency. In Fig. 4 the per cent power 
reflected as a function of frequency is shown for a 
typical sample. The curve will vary slightly from sam­
ple to sample. The characteristics of the optimum ma­
terial and those of a higher resistivity material with a 
laminated base are essentially the same for a given 
depth of absorber.

FRONT 
of panel 
insertion

Complete details in Brochures L-156A and L-157.

SAMPLES ON REQUEST —AT ONCE —NO CHARGE

aterial is shown in Fig. 2. The d-c resistance was 
easured between two 1/16 in. diam probes which 
inetrate the material to a depth of 1-3/4 in. A large 
imber of resistance measurements were made on 
ich sample and the average value was plotted. As the 
distance of the material is decreased, the reflection

Fig. 2. Per cent power re­
flected vs d-c resistance 
of a 40 in. long wedge

DlALCO’s expanded line of sub-miniature lights conform 
to all applicable Mil Specs. Use T-1% midget incandescent 
lamps—1.3 to 28 V. Spring mounted Lens-with-Meiuie 
is readily positioned after installation ... Mount from back 
of panel in 15/32" clearance hole; or from front of panel 
in 17/32" hole... 7 lens colors... Shown approx, actual 
size (top to bottom) : No. 134-3830-375-6 ... No. 101-3830­
951... No. 101-5030-951 ...No. 109-3830-111.. .No. 111-

O Send brochures on Sub-Miniatures Q L °n C r'Y*/ ahr 
J ' • Brochure — Catalogues

e re 
srial

80 I2O 160 200
FREQUENCY (MC)

Name___  

Company 

Address_

- Also —

1-Terminal
Pilot Lights 

for use on grounded 
circuits. Available 

with binding terew 
or soldering terminal.

F Dimming 
and

<1 Non-dimming 
types

2OO 4OO 6OO 1000 2000 4000 6000 lOOOO
DC. RESISTANCE (OHMS)

PANEL SPACE LIMITED ? SPECIFY

2-Terminal

COMPACT

RUGGED

COMPLETELY 
INSULATED

BACK 
of panel 
insertion

Sub-Miniature 
ea 0 e ■ Pilot Lights

Also available 
with Taper-Tab 
quick connect 
terminals

OMNIDIRECTIONAL
PLASTIC DOMES

foFemo&t Manuhu tun r oi Pilot

DIALIGHT
____ CORPORATION

Fig. 1. Reflection coefficient of 
a rectangular section of an ab­
sorbing material

Fig. 3. Power reflection 
vs base pad depth

Fig. 4. Per cent power re­
flected vs frequency for 
a typical 50 me absorber
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FOCUS Triode

Best 
I ialue 
in all- 
purpose 
scopes 
WESTON Oscilloscopes, and 
other Weston test equipment, 
are available through local 
distributors. For complete 
information, write Weston 
Electrical Instrument Corp., 
Newark 12, N. J.—A subsidiary 
of Daystrom, Incorporated.

\DAYSTPOM UN IT

CIRCLE 26 ON READER-SERVICE

V-«M

CM»

VOtTKAl
homzoniai

H-FOS

H-wrut

WESTON 
OSCILLOSCOPE

• identical vertical and horizontal 
amplifiers, D-C and A-C coupled.

• 4.5 me band width (for color)

• 15 mv sensitivity

• normal or flat faced tubes 
(high intensity)

• Z-axis modulation

• 3X horizontal sweep expansion

• identical phase shift to 1 me—can be 
adjusted up to 6 me

• etched circuit construction

• ease of calibration

• polarity reversal switch

• only $395.50 (with flat faced tube $430.50)

WESTON
CARD FOR MORE INFORMATION

Glow

Tube

SMALL signal operation and negligible cunei 
drain enable a new subminiature grid-controllf 

electron tube to serve as an indicator for transisti 
circuits.

The KP-125, manufactured by Kip Electroni Sign
Corp., Stamford, Conn., is a gas-filled triode of tl ¡QUrca
glow-discharge type which provides a readi 
viewed neon type of glow when signalled. It 
visual indication is obtained with signals as low 
3 v. The low currents involved do not load the te 
circuit, so that the tube can monitor computer trai 
istor circuits and act as an indicator of current co 
ditions.

The tube has a filament of the hearing-aid typ 
and both filament and anode may be operated fro 
the 120 v ac line. Power consumption is in tl 
milliwatt region.

With 0 v on the grid, the tube glows, and it 
extinguished with —3 v. Flying leads are providi 
for direct wiring into printed circuit boards.

When the tube is fired the glow may be view 
end-on or from the side of the envelope, so that t 
tube may be mounted in any position convenie 
to the circuit application. The KP-125 can find a 
plication wherever transistors require monitorin 
and may also be used in remote control panels i 
indication. Conservative ratings and design insu 
long life with stable characteristics.

For further information on this product fill o 
the Reader’s Service Card and circle 27.
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NEW LAMICOID 8000
General-purpose polyester fiber* 
glas mat laminate with better 
electrical and physical charac* 
teristics than phenolic canvas 
(CE) base materials.

NEW LAMICOID 8001
Similar to Grade 8000 but with 
flame-retardant properties good 
to 105*C.

NEW LAMICOID 8010 
Premium laminate having the 
best physical and electrical 
properties, plus flame-retardant 
qualities good to 150*C

KP-125

Signal

0-3 v de

120

In the circuit shown, the 
anode of the tube Is con­
nected through a resistor in 
series with the 120 v ac line. 
The filament is rated at 1.4 
v 50 ma. A de signal source, 
provided for example by the 
circuit to be monitored, acts 
as the grid supply. With -3 
volts on the grid the tube is 
extinguished; with 0 volts 
the tube glows. The refer­
ence point here is the ne­
gative end of the filament 
when the anode is positive.

IMPACT STRENGTH

ARC RESISTANCE

HEAT RESISTANCE

• DIMENSIONAL STABILITY

• MOISTURE RESISTANCE

Low in cost... yet High 

in all these properties:

Perfect combination of properties for the fabricated insulation parts 
you use. Contact plates, terminal supports, end laminations, insulating 
flanges, coil washers and a host of other parts fabricated by MICO from 
these new Lamicoid materials have remarkable dimensional stability and 
temperature, tracking and impact resistance. That’s why they’re such a 
worthy supplement to MICO’s comprehensive line of Lamicoid plastics I

PLUS—molded polyester fiberglas parts engineered to solve your prob­
lems. Ideal for circuit-breaker applications, switch 
covers, bus bar spacers and many other parts.

Save time and money by letting MICO supply 
you finished parts made by experts on the most 
modem equipment.

Write today for your copy of the 4-page booklet 
describing these versatile new glass-polyester 
Lamicoid materials.

MICA INSULATOR COMPANY Schunuctady, n. y. A Subsidiary of Minnesota Mining and Manufacturing Company
CIRCLE 28 ON READER-SERVICE CARD FOR MORE INFORMATION
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will be seen, this may be accomplished, given cer ibtain I
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Industry’s Highest Power Transistors

e IN

CIRCLE 350 ON READER-SERVICE CARD FOR MORE INFORMATION

he dasl 
ture frc

boundary conditions, 
If a square wave

ince the 
legligib]an internal thermal gradient 

of 1.2° C/ watt or less!

Fig. 1. Unit step function ap 
plied to compensated attenuators

band. Experimentally, it is quite feasible to indi 
ually adjust each attenuator section to provide

1. In a production situation it would be highly à 
able to eliminate as many adjustments as possible,

OMPENSATED attenuators occur quite 
quently in test instrumentation where it i

Rudolph L. Kuehn,

Chief Product Design Engineer 
Electronics Division, The Rolph M. Parsons Co, 

Pasadena, Calif.

ELECTRONIC DESIGN • January 1

of the circuit m Fig. 1, when Rt Ci = Rt Ct, then 
same wave form will appear unchanged except

DIVISION OF GENERAL MOTORS 
KOKOMO, INDIANA

Large area, thinness and intimacy of 
collector contact with large copper base 
provide the efficient thermal transfer.

Result—an unusually cool collector junction 
in the Delco Radio alloy-type germanium 
PNP power transistor. The Delco Radio 
2N173 and 2N174 transistors not only have 
high jjower handling ability but also low dis­
tortion characteristics. Thus, they are ideal 
for audio as well as your general power 
applications.
Furthermore, these transistors are normalized 
to retain their performance characteristics 
regardless of age. Write for engineering data. 
Delco Radio transistors are produced by the 
thousands every day.

amplitude at the output terminals. Should the ab > functi 
time constant relationship be violated, the ou led is 1 
square wave may appear as indicated by the do re (by t

investi]
applied to the input termi ¡tance 1

sirable to avoid frequency discrimination in the pi ly x IOC 
ess of signal reduction and over a reasonably v i, is tc

TRANSFER

TYPICAL CHARACTERISTICS

2N173 2N174

Properties (25 C) 1 2 Volts 28 Volts

Maximum current 12 12 amps

Maximum collector voltage 60 80 volts

Saturation voltage (1 2 amp.) 0.7 0.7 volts

Power gain (Class A, 10 watts) 38 38 db

Alpha cutoff frequency 0.4 0 4 Me

Power dissipation 55 55 watts

Thermal gradient from junction 
to mounting base 1.2° 1.2° °C/watt

Distortion (Class A, 10 watts) 5% 5%
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Appendix 1
Refer to Fig. 1. The equation for the output voltage in terms of Laplace transforms is given as

E(S)Z2(S)
Eout (S) = I(S)Z2(S) = ----- ———— 

Z2(S) + ZdS)

ompensated

ttenuators

e dashed lines in Fig. 2. By definition, this de-
e from flat top, known as tilt, is given as

yx 100) % at the frequency 1/Ri Ct. The problem,
is to determine the allowable tolerances on
Ci, Ct which will maintain the tilt within a de-

percentage. In the case under discussion, this

ince the advent of carbon and metal film resistors
egligiblv low self-inductance, it is quite practical
btain R, and Rt in tolerances ot ±1%. Therefore
investigation is focused on determining the ca-

E(S) = 1/S; Z](Si =
Ki zSCi

Ri + 1 'SCi S + 1/RiCi

= 1 R1C1

Z2(S =
Rs/SC2

Rs + 1/SC2

Then, bv substitution into Eq. la:

R2 a2
+ a2_ |S-|- ai I

R101 R2a2
^+ai_ b+a2_

aia2 (Ri+R2)
Rl«l + Ri^

The latter Laplace equation has two poles, one at S = O and the other at S = —

It is now apparent that the solution of Eq. lb is:

In terms of circuit parameters, this becomes:

«2 (K1 + K2)
aia2 (Ri+R2)f

Riai + R^2

1+Ri R2)i

aia2 (Rx+Rd

ILai + Rita--

When R^Ci = R2C2 the attenuated waveform is faithfully reproduced in the output. The attenuation
factor is given as: K = »Ri + R2) R
Allow a tolerance of (m x 100) per cent for R\ and R2, and tolerances of (n x 100) per cent for Ci and
C2, respectively. Now the output wave will be either a rising or falling exponential with an initial value

e 
then 
cept 
ie a
5 on 
e de

itance limits on Ci and Ct. The analysis may be
e by any of several known methods. It is, how-
, more expeditious to utilize the approach of a
function inasmuch as the condition being con-

ed is the response of the network to a square
e (bv the definition given above for tilt).

(Continued on page 42

Fig. 2. Over and under com­
pensation appearing as tilt
or departure from flat-top.
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1 /K times the input step function amplitude. At t = I/R1C1 the largest deviation of the output wave,
considering the allowed component tolerance is:

Ri 1-m. -
R2 (1+m
( 2 11 +n21

Ch (1 -nO -

= K — 1, the tilt is given as:

1 + k-1

Ri (1—m
R2 11+m i

1 +n2\ (1-m) (1-nd (4)

(1 —mJ ( 1 -

The deviation is seen to become worse with increasing attenuation, but approaches a limit for values

The exponential terms approximate to*

(1+m) (l-f-n2) _

U-m) (1 —nd

■ 1 +m) ( 1 d-n2)
' 1+m) (l+n2i

e ( — l-t-m+ii>Pm n2
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JUST
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US

Silicone seoled for

RH

construction from terminal to terminal

-Ay
y

-Ay
y

in test time.

Ho — n:

Three wattages and sizes: RH-25, 25 watts; RH-50, 50 
watts; RH-250, 250 watts
Resistance values from 0.1 ohm to 100K ohms, 
depending on type
Tolerances from 0.05% to 3% Ask for Bulletin R-21C

2m + ni + n2

Columbus, Nebraska, U.S.A.
■ In Canuda Chariot W Pointait. Ltd Export Dopt Pan-Mar Corp.

6 Alema Avo Taranto, Ont. 1270 Broadway Now York 1, N.Y.

CIRCLE 30 ON READER-SERVICE CARD FOR MORE INFORMATION
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to terminal

Ask for Bulletin R-33
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... if they involve Miniature Power Resistors

DALOHM
has the answer! It, now, ni =

(1+m) (l+n2)
e-1 (1+m) (l+n2)

= 0.368 (2m + ni + n2)

AH Dalohm products are care- w«.. «««
fully designed and skillfully YOU £30 depend OH 
made to assure you of su­
preme quality and depend­
ability, plus the widest ver-
satility of application.
Outstanding examples of the I )alohm line are these minia-
ture, silicone - sealed, wire wound, power resistors.

FOR THOSE TIGHT SPECIFICATIONS
These Dalohm resistors -combine high 
power rating with sub-miniature design. 
High heat dissipation and protective cover­
ing are achieved with vertical-finned black
anodized aluminum housings. Vertical 
single hole panel mounting is provided by 
integral threaded base and lock nut. Rug- 

vynr] 11 gedized construction assures dependability 
■ ■ HR 5 rM under the most extreme conditions.

Completely welded construction from terminal

Silicone sealed for absolute protection against 
moisture, shock and salt spray
Two wattages and sizes: PH-25, 25 watts;
PH-100, 100 watts
Resistance values from 0.1 ohm to 60K ohms.
depending on type
Tolerances from 0.05% to 3%

TYPE

Completely welded

shock and salt spray

Another Dalohm resistor that resolves 
power and space problems in tight 
specifications. Black anodized finned 
housing provides protection and maxi­
mum heat dissipation. Mounting lugs 
provided for horizontal mounting.

absolute protection against moisture,

You are invited to write for the complete catalog 
of Dalohm precision resistors, potentiometers and
collet-fitting knobs.
If none of our standard line fills your need, our 
staff of able engineers and skilled craftsmen, 
equipped with the most modern equipment, is 
ready to help solve your problem in the realm of 
development, engineering, design and production.
Just outline your specific situation.

DALE PRODUCTS, Inc
1328 28th Avenue

(m+n2+m n2)
= e-1 (1+m) (l+n2)

« c-1 ll+m+n2+m n2|

The first term on the right hand side of Eq. 6 becomes, approximately:

(1+m) (l+n2) - (1—m) (1-ni)

( 1+m) (l+n2)
The limiting case is:

- 0.736 (m + n)

The detailed analysis may be obtained in Appen-
dix I. It will be seen that if the resistance values are
assigned a tolerance of m% and the capacitance values
are assigned a tolerance of n%, that the maximum tilt
approaches a limit for attenuation ratios in excess of
100 and that it may be given as

= 0.736 (m + n).

dthe c 
fi4 anc

Thus, a useful criterion is established for production
variations. Since the limiting accuracy is reached at
attenuator ratios equal to or in excess of 100, it is ap-

superi« 
n is st

parent that the solution of an attenuator section at this
point establishes the component limits for all steps. At
small values of attenuation, consideration should be
given to cost reduction by the use of lower tolerance
components to maintain consistent △{//{/ variations.

An interesting case is presented by the compound
compensated attenuator, illustrated schematically in
Fig. 3. The analysis is found in Appendix II. By the
use of such a configuration, fewer components may be
required for the same number of steps. Greater care
must be exercised in maintaining constant impedances
and time constants. Insofar as production time is con-
cemed, fewer adjustments are necessary allowing for
a more accessible switch configuration and a reduction

The work presented was done in cooperation with Mr. Jerome
Machiis when he and the author were affiliated with Hycon
Electronics, Inc. Mr. Machiis is presently with Radioplane Co. Fig. 4. Preferred configurations, a, b

c, compound attenuator. See Appendix 2

Fig. 3. Compound compensated at­
tenuator with unit step function unit.

January 15 , I9 ectr42 ELECTRONIC DESIGN



Appendix 2

tjfer kO Fig. 3. If the individual sections are compon­
ed, then RiC± = R2C2 and R3C3 — R4C4. The out- 
[ w iveform in response to a unit impulse is of the 

rm:
Eout (S) =

______________Z8(S) Z4(S)_____________________
pzl(S) + Z2(S)] (Z2(S) + Z,(S) + Z,(S)) - Z?(S)}

«here Z.(S) = QR°g" for n = 1, 2,3, and 4 
b T On

«n = - - - - ~
RnCn

rxCi = R2C2 = R3C3 = R4C4, then the compound 
tenuation factor becomes:

R2
-p (IDAv 4

id the output response is flat. If R2 is small compared 
1R4 and can be neglected, then

Ri + R2

R2
= K1K2 (12)

superior method of compound attenuator configura- 
k is shown in Fig. 4.

ere the value of Ro is:

R0R2

Ro = Ri + --------- -
2

RoR 4 
----------  (13a)
<o 4* R4

OPPORTUNITY 
keynotes your career 

in the IBM Airborne
Computer Laboratories

Walk the red carpet to IBM’s Airborne Computer Labora­
tories in Owego, New York, to see for yourself, first-hand, 
the challenging opportunities available in Military Prod­
ucts engineering. Talk with the men who are now carrying 
out these advanced projects and let their enthusiasm stir 
you to join our ranks.

2 '4

Opportunity in Engineering: High-speed 
electronic computers, both digital and 
analog types, are developed within the 
ACL to fit specific Air Force require­
ments. As an ACL engineer, you will 
find ample opportunity to put your tal­
ents to work in a variety of assignments.

Opportunity to learn: If you believe 
knowledge is your greatest security, ACL 
offers opportunities to obtain advanced 
degrees, attend seminars, training 
courses; to consult with renowned ex­
perts and to prepare yourself for greater 
responsibility.

Opportunity for adventure: IBM Flight 
Test engineers fly with the Air Force 
in B-47 and B-52 aircraft, checking the 
dynamic operation of our airborne 
equipment. Field Engineers work on 
the flight line, maintaining operating 
production systems.

ï Fig. 4A:

R]C
R2Ro------c2
2 4" Ro

(14a)

=

R2Ro
R2 4~ Ro

. R2Ro

R2 4~ Ro

(14b)

>r Fig. 4B:

R3C3
R4R0 -----L---- C;

R4 4“ Ro
(15a)

R4R0 
+ Ro

R 4R0
.4 + Ro

(15b)

H tot 1 attenuation of Fig. 4C if R1C1 = R3C3 is:

Kt = KjK2 (16)

Opportunity for better living: Ideally 
located Owego, close to the Finger 
Lakes, offers you and your family every 
opportunity for recreation and pleasant 
living. The IBM C.C. (725 acres) offers 
diverse recreational facilities for the 
family, including swimming pools, two 
golf courses, rifle range, bowling, etc.

For more information, write, outlining background 
and experience, to: R. A. Whitehorne, Room 901, 
International Business Machines Corporation, 590 
Madison Avenue, New York 22, New York.

Exceptional career opportunities are now open at the IBM Air­
borne Computer Laboratories for E.E.’s, M.E.’s, physicists, and 
mathematicians, in the following fields:

Digital and Analog Systems Reliability Power Supplies
Inertial Guidance Components Transistor*
Servo-Mechanism* Physics Heat Transfer
Electronic* Mathematics Optic*
Mechanical Design Human Factors Test Equipment

Packaging Installation Cost Estimating

Tremendous job flexibility enables ACL to custom-fit 
the engineer to the job. ACL offers you small-company 
advantages with large-corporation security. IBM’s sal­
aries are excellent; company benefits tops for industry. 
The rate of turnover at IBM is less than 1/6 the na­
tional average.

MILITARY PRODUCTS 
DATA PROCESSING 

ELECTRIC TYPEWRITERS 
TIME EQUIPMENT

IBM MILITARY 
PRODUCTS
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Dimensional Control of Potted

Electronic Components

)th mat

EPOXY UNITS

POLYESTER UNITS

INDIVIDUAL UNIT READINGS

NUMBER OF UNITS SHRINKING GIVEN AMOUNT

I.96S MOLD DIMENSION

I.MS MOLO 
DIMENSION

1 Ig 
“Arn-; Di

Fig. 3. Distribution of shrinkage for 
polyester and epoxy embedded units.

the epoxy compound was polymerized with an amin(

The polyester compound was

type hardener. The polyester embedment was curec c cj 
for twenty-four hours at room temperature, follows y
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ONE OF the most troublesome variables confront­
ing the designer of electronic assemblies cast in 

plastic materials, such as polyester and epoxy resins, is 
shrinkage. Many embedments must fit into a space 
with close tolerances, attach to a close-tolerance 
metal part, or perform some other function which 
demands close control of the dimensional tolerances 
of the embedded unit.

It is pointed out here that dimensional control of 
electronic units embedded in polyester and epoxy 
materials is possible, provided a thorough under­
standing of what is involved is known. Such control 
is best accomplished through the use of detailed 
studies which can be used as guides for proper mold 
design and the setting of practical tolerance limits on 
the finished product. There are definite limitations 
as to the tolerances that can be maintained with a 
given resin embedment or product size. Epoxy resins 
are generally best for embedment systems requiring 
minimum shrinkage. Also, if the dimensional toler­
ances are sufficiently broad, cast epoxy molds can be 
used to advantage.

One is not justified in assuming that a commercial 
polyester or epoxy embedment material will conform 
to the same tolerances as metals. It can also be very 
costly if product tolerances are based on an incom­
plete set of dimensional data. Most common errors 
occur when: 1. Mold design is based on limited data 
or on generalized data from resin suppliers; or 2. 
dimensional tolerances are set too close for control 
in the embedded product. In both cases, the usual 
result is that erratic dimensions occur in production— 
frequently, out of tolerance. At the production stage 
it is often very difficult to remedy the situation with­
out waste of time and expense.

A typical embedment is shown in Fig. 1. Typical 
components embedded in this manner are resistors, 
capacitors, transformers, diodes, subminiature tubes 
and mechanical assembly devices. Various mechanical 
layouts of these components were investigated; yet, 
no shrinkage differences were observed which could 
be attributed to the different internal structures.

Both polyester and epoxy compounds were studied, 
formulated from typical resins available commercially.

organic hydroperoxide and cobalt naphthenate, anc j' |^r

Fig. 2. Dimensional variations of polyes­
ter and epoxy embedments. Note the 
irregularities between samples and the 
greater variation with polyester resins.

Fig. 1. (Top)—A unit prior to 
epoxy embedment. (Center)—Aft­
er embedment. (Bottom)—Cased.



POLYESTER

UNITS;

MOLO DIMENSION

EPOXY

ELECTRIC

General Electric’s completely new solid electrolyte battery 
after long storage periods. This new battery development 1 
provides a stand-by power source capable of delivering short 
when coupled with a high quality capacitor, or up to 95 volts 
long stand-by requirements under extreme temperature ranges,

delivers up to 95 volts 
by General Electric 

1 bursts of energy 
i| after 25 years for
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r atei Is and Standards Engineer 
F Anri Division 
pltimo- », Maryland

2.0
MOLD DIMENSION

v three hours at 60 C; the epoxy embedment was 
ured for four hours at 65 C. The product made from 
oth materials was subjected to four thermal cycles, 
[ich cycle consisting of two hours at 85 C, immedi- 
kly followed by two hours at —65 C. The molds

^ress is Our Most Important Product GENERAL

SUB-MINIATURE SIZE—31132” length and 0.335” diameter permits application in the most restricted 
mounting areas.
RUGGED CONSTRUCTION — High resistance to vibration and shock permits moulding or inclusion in 
the basic product structure.
The engineer who has unit requirements which need pre-ionizing voltage, triggering burst 
for alarm or control systems or other applications where stand-by power source is needed 
may find his solution in this new General Electric battery. A brochure has been prepared 
with full technical information. Write for this folder today. If you have a specific applica­
tion area where you require assistance, our staff of field engineers are at your disposal.

qcynm! acted * V ■ U LI W IB I I L 11 
25YEARS ■ 
STANDRYlH U I 11 U U

Fig. 4. Range of shrinkage encounter­
ed as a function of mold dimen­
sions. Polyester above, epoxy below.

SPECIALTY ELECTRONIC COMPONENTS DEPT., SECTION 159, WEST QPNESEE ST., AUBURN, N.Y, 
CIRCLE 32 ON READER-SERVICE CARD FOR MORE INFORMATION

Charles A. Harper*

Westinghouse Electric Corporation
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Shrinkage Variation

COLLECTOR CHARACTERISTICS, 2N156 AND 2N158
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used were made of the same formulation as the ei oxv 
embedment material.
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4. Highvpower handling

cases < 
«go H

empirically linear over a given range. This is helpfu 
as a starting point for more precise investigations 
Note again that the degree of shrinkage changes les 
with size for epoxy than for polyester resins. Also, th 
shrinkage per inch of dimension becomes smaller a 
the embedded unit size increases.

Shrinkage variation is generally less for epoxies 
than for polyesters. Thus, better dimensional control 
is possible in epoxy embedded units; and this should 
be a consideration if close dimensional control is im­
portant. Dimensional control, but somewhat less rigid, 
is also possible with polyesters so long as the toler­
ances are not too tight.

The epoxy units were observed to rarely shrink more 
than 0.010 in., and this only in the largest units. For 
the polyester embedments, shrinkage of 0.010 to 0.020 
in. is common, with even higher shrinkage for the larg­
est unit, making it impossible to maintain ±1/64 in. 
tolerance. Epoxy embedments, on the other hand, can 
be held to ±1/64 in. if needed, and closer in some 
cases. Due to their lower shrinkage range, the distribu 
tion of epoxy dimensions is less scattered. Shrinkage 
for both embedment materials seems to increase as the

isques 
age o< 
measu: 
shrink 
polymi 
Yet, th 
curing 
meriza 
shrink 
stage < 
probal 
follow:

Just as CBS power transistors have earned a fine 
reputation in "hybrid” auto radio applications, the 
CBS 2N156 and 2N158 PNP junction power transistors 
are recognized as "best on the market” for servo am­
plifiers ... as well as many switching, control, and 
power conversion applications.

Check the advanced-engineering features . . . typical 
characteristics . . . and graph showing the low collector 
"ON” saturation voltages. They help to explain the 
growing popularity of these transistors. Important also 
are two simple facts: The CBS 2N156 and 2N158 uni­
formly meet their specifications . . . and they are being 
delivered in production quantities.

observed which might be assumée Wi

knowledge of these materials in that many character 
istics of polymerizable materials are functions of mass

Shrinkage distribution graphs are shown in Fig. 3 
to help in determining the percentage of units that 
can be expected to fall into the various portions of 
the shrinkage range. As expected, the epoxy materia) 
is within closer tolerances; also, a higher percentage 
of unit readings fall in the center of the tolerance 
range.

Based on the theory that shrinkage of polymeriz­
able materials in a function of resin mass, Fig. 4 was 
drawn to determine whether a linear relationship 
exists. The graph shows shrinkage in inches per inch 
of mold dimension for six different sized molds. The 
vertical lines, for all cases, represent the range o

Dimensional variations observed are shown in Fig, 
2 for a typical mold. Note the inconsistency of sb ink 
age from specimen to specimen and the variation 
from the nominal mold dimension. Unit dimensions 
are closer to the basic mold dimensions when epoxies 
are used instead of polyesters. This was expected 
since epoxies are known to shrink less than polyesters 
upon polymerization. Thus, epoxies should be used 
for embedding components where minimum shrink­
age is a requirement.

gNI5a

Shrii 
an exti 
polymi 
which 
mine. ’ 
which 
curing 
which 
hire vs

1. Higlróurrent gain at 
t^m^urrent

2. High-Current output
3. Imikbreakdown

CBS-HYTRON
Semiconductor Operations, Lowell, Massachusetts 
A Division of Columbia Broadcasting System, Inc.

CIRCLE 33 ON READER-SERVICE CARD FOR MORE INFORMATION

capabilities with suita­
ble heat sink

5. Low saturation voltage
6. Low input impedance
7. Stable, uniform char­

acteristics

shrinkage. The dashed line merely connects the mid 
points for easier visual observation of the trends, 
definite trend

CCBS^ 
2NI56

Let our application engineers help you adapt these 
dependable power transistors to your needs. Write for 
Bulletin E-259 giving complete data.

CHARACTERISTIC 2N15S 2N158

System voltage 12 28 volts
Collector dissipation 5 5 watts
Collector peak inverse voltage -40 -80 volts
Maximum function temperature 85° 85° C
Switching power 26 54 watts
Current amplification (Ic = 2 amp.) 20 13
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60/60 TUNGSTEN 
MOLYBDENUM

Fig. 5. Shrinkage of polyes­
ter compound as a func­
tion of the degree of cure
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Sylvania Electric Products Inc.
Tungsten and Chemical Division, Towanda, Penn.

24 HRS. AT ROOM 
TEMPERATURE

There is a Sylvania wire for every vacuum and gas tube 
application, in a full range of sizes down to the finest 
available—bare or plated with gold, rhodium, silver 
or nickel. Extra-long lengths can be supplied on order.

As the specifications for tube characteristics vary— 
so your wire requirements will vary. Next time you 
need standard or special wires, call in your Sylvania 
sales engineer. He will help you get exactly what you 
need, when you need it!

nenz-
4 was

The molds used for making the embedded units de- 
«nbed were made of epoxy material. The epoxy ma­
teria] is cast around an aluminum pattern, and then 
«panted from the pattern to give a mold. Epoxy 
^•old are possible because of the low shrinkage of 
these materials. While shrinkage is low, there are some 

cases of shrinkage up to 0.008 in. This is clearly not 
ngo *d as machined metal molds; however, where the 
W sional tolerance of the end product is sufficiently 

ride, cast epoxy molds can be used with considerable 
^onc nic advantage.

Shrinkage Time
। Shrinkage of a polymerizable material continues, to 
aa extent, until the material is theoretically cured or 
polymerized to completion. However, the stage at 
¡which polymerization is completed is difficult to deter­
mine. This is particularly true in the case of materials 

which are cured in more than one stage. Multi-staged 
riring is often employed to minimize internal stresses 
which might result if a rapid, higher curing tempera- 

pire were used. The polyester material used in this 
study is typical of standard commercial polyesters and 
»cured for twenty-four hours at room temperature, 

followed by three hours at 60 C, as previously ex- 
Iplained. Fig. 5 shows the degree of shrinkage which 
I ccurs in each of these curing stages.
I Nearly all of the shrinkage seems to occur during 
I the room temperature stage of cure. In some cases it 
L questionable whether measurable additional shrink- 
I age occurs, or whether the data merely represents 
I measuring deviations. The fact that so much of the 
I hrinkage occurs in the first stage should indicate that 
I »lymerization was essentially completed in this stage. 
I Yet, the hardness increase during the second stage of 
I uring was quite measurable, indicating that poly- 
Imenzation was not complete in the first stage. Hence, 

I shrinkage must occur to a maximum extent during one 
I stage of the polymerization. This maximum shrinkage 
I probably occurs either during gelation or immediately 
I following.
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when your product demands the 
highest standard of uniformity

Because of high metal purity plus exceptional uni­
formity in size and physical properties. Sylvania wire 
will help you hold rejection losses to a minimum . . . 
help you maintain consistently higher product per­
formance standards.

Quality-controlled to the exacting standards known 
to be needed for producing the world’s finest vacuum 
tubes -every step in the wire-making process is done 
in Sylvania’s own plants. From metal refining to draw­
ing and finish plating . .. one manufacturer bears the 
entire responsibility of supplying the exact kind and 
quality of wire you need.



Selenium
s

Rectifier

CURRENT DERATING WITH TEMPERATUREENGINEERING DATA

P&B RELAYS AVAILABLE AT MORE THAN 500 DISTRIBUTORS IN ALL PRINCIPAL CITIES

Subsidiary of AMERICAN

Derating as percent 
of normal current

New electronic ovens—the kind which cook an 18-pound turkey in 
an hour and a half, a large beef roast in 30 minutes, or bake po­
tatoes in 4 minutes—require heavy duty, fast-acting relays de­
signed for high voltage switching. Long, trouble-free service is 
essential and U/L approval is a must.

The relay specified by one top manufacturer to fill this bill is 
P&B’s PR 11, specially adapted to our customer’s specifications. 
P&B engineers are old hands at adapting basic relay types to highly 
specialized uses. Twenty-five busy years of relay designing, engi­
neering and manufacturing at P&B have built an unrivaled back­
log of information and skill which is yours to command.

iported 
to 3-1 
ratings 

i na. B 
1200 it 
impeti ti

SMALLER and lighter than comparable stac 
rectifiers, these units hold a promise for mor 

compactly designed electronic circuits. No ventih 
tion is required for the rectifiers. They are mounte 
directly on the chassis and use the heat sink prir 
ciple for cooling.

Manufactured by the Siemens Company of Wei 
Germany, the units are now being distributed i 
this country for the first time by Radio Receptc 
Co. Inc., Brooklyn, N.Y. The rectifiers are intende 
to be mounted with their rear side in thermal coi 
tact with the chassis. Heat conduction will then t 
able to provide effective cooling. With this metho 
for cooling it is necessary’ to avoid mounting to 
near to other components which heat up the chassi

Current ratings on all units are for an ambiei 
temperature of 35 C. Higher currents applied f( 
short periods of time, will not result in destructio

the re< 
mperat 
he graj 
?cessar) 
mains ! 
Becaus 
»ling < 
heat, I 

) per ce 
al load-

SERIES? PR Heavy Duty.

CONTACTS: Max. DPDT. 5/16" dia. silver, 13 
amps. at 115 V., 60 cycle, non-inductive 6.5 
amps, at 230 V. 60 cycle, non-inductive.

VOLTAGE RANGE: 6 to 110 V. DC. 6 to 230 
V. AC.

COIL RESISTANCE: 63800 ohm max. DC.

TEMPERATURE RANGE: DC, -45" to 85* C. 
AC, -45* to 55* C.

PULL-IN: DC, 75% nominal. AC, 78% nom­
inal.

TERMINALS: Heavy duty screw type. Adapt­
able for printed circuits or plug-in.

BASE: Molded phenolic or metal.

MOUNTING: (2) 3/16" dia. holes on 1%" 
centers.

DIMENSIONS: 2ft" W. x 3%" L. x 2ft* H.

PRINCETON, INDIANA
r & FOUNDRY COMPANY Manufacturing Divisions also in Franklin, Ky. and Laconia, N. H 

CIRCLE 35 ON READER-SERVICE CARD FOR MORE INFORMATION LECTIO
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Which P&B relay would you specify to

CONTROL AN ELECTRONIC OVEN

40 45 50 55 60 65 70#C
Ambient temperature in degrees C



Silicone News
t the rectifier. For continuous operation at highei

Silicone Insulation Eliminates Power Bottlenecks

lassi
No. 110gyroscope direction service.

every plant. No. 113

NAME

TITLE

STREET

COMPANY

CITY
No. 112

ro*c

When the Ohio Valley Electric Corpora­
tion designed its new Clifty Creek and 
Kyger Creek Plants to supply power 
for the AEC’s new Portsmouth (Ohio) 
Area Project, it specified a 50 C (122 F) 
ambient and a 70 C (158 F) rise for 
its twenty-two 1500 hp fan motors. 
But OVEC also specified that the 
motors be silicone (Class H) insulated.

engineering materials.

smperatures, lower values of current must be used, 
[he graph shows the per cent of current derating 
lecessary as temperature increases. Voltage rating 
Remains the same at all temperatures.
Because of the low development of heat, effective 

Uing of all the wafers, and their low sensitivity 
cheat, the rectifiers do not deteriorate more than 
bper cent after 10,000 hours of service under nor­
mal load.

Half-wave and bridge flat rectifiers both are being 
ported. They range in size from 1/2 x 5/8 x 3/8 
I to 3-1/2 x 1-1/2 x 1/4 in. The half-waves range 
»ratings from 15 v at 300 to 1800 ma to 600 v at 
Ema. Bridge flat rectifiers are from 30 v and 200 
11200 ma to 600 v at 70 and 130 ma. The units are 
lompetitively priced. For additional information on 
lis, fill out the Reader’s Service Card and circle 36.
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Chemically inert Dow Corning 3 
Compound provides outstanding lubri­
cation for moving plastic or rubber 
parts. Proof of its efficiency is provided 
by the Becher Pump Company, Chi­
cago, Illinois.

ZONE___ STATE

DOW CORNING CORPORATION • Dept 4713
Midland, Michigan

Please send me 111 111 112 113

SILICONE DAMPING FLUID KEEPS 
ACCELEROMETER ON THE "ALERT” 
Because Dow Corning Silicone fluids 
show little or no change in damping 
force over a wide temperature span, 
many engineers are utilizing them to 
produce performance features and 
economies not possible with organic 
damping oils. Here’s how M. Ten Bosch, 
Inc., Pleasantville, N. Y. did it:
Capitalizing on the inherent physical and 
chemical stability of Dow Corning 200 
Fluid, Ten Bosch has designed an acceler­
ometer weighing a mere 2% ounces that 
retains a sensitivity of plus or minus .006 G 
at up to 6 Gravities. The time constant of 
the unit is only .0002, yet it has absolutely 
no undamped natural frequency.
Dow Corning 200 Fluid was selected as the 
“integrating fluid” for this unit after tests 
on dozens of other materials including 
motor oil, kerosene, mineral oil, water and 
air failed to meet Ten Bosch’s require­
ments. Non-corrosive, non-conducting and 
non-gumming, the 200 Fluid permits the 
accelerometer to retain all of its original 
alertness and sensitivity over a wide tem­
perature span in aircraft, missiles, and

All New — 1957 Guide to Dow Corning Silicones 
is a twelve page, fact-filled catalog which briefly 
describes the silicone products of interest to most 
industries. Containing latest data and informa­
tion, the guide is designed expressly to help you 
enjoy the advantages, profits, and savings made 
possible through imaginative use of these unique

Conventional stack assembly (top) and 
flat selenium rectifier shown with it are 
rated at 125 v ac input and 160 ma de 
output capacitive load. The flat rectifier 
measures 1-13/16 x 3/16 x 1-3/8 in. 
and weighs half an ounce. The stack is 
4x1x1 inches and weighs 3-3/4 oz.

ATLANTA • BOSTON • CHICAGO • CLEVELAND • DALLAS • DETROIT • LOS ANGELES • NEW YORK • WASHINGTON, D. C. (Silver Spring, Md.) 
Canada: Dow Corning Silicones Ltd., Toronto; Great Britain: Midland Silicones Ltd., London; France: St. Gobain. Paris

CIRCLE 37 ON READER-SERVICE CARD FOR MORE INFORMATIOpI

When the two plants were put on the line 
in January 1955, it became evident that 
their actual generating capacity exceeded 
design estimates. Ordinarily nothing could 
be done to take advantage of the extra 
capacity because plant auxiliaries, such as 
these fan motors, are restricted to de­
sign ratings. 

_ 1

But because the motors are silicone 
insulated, they easily withstand a boost 
in operating temperatures from the speci­
fied 120 C up to 160 C. This enables 
OVEC to raise their output from 1500 
to 2060 hp. An OVEC engineer made 
this typical comment, “Silicone insulation 
helps us obtain maximum output from

Becher produces a positive-flow chemical 
pump incorporating a nylon planetary 
roller plus a vinyl guard and tube. The 
pump is designed to carry chemical slurries, 
liquids or gases without danger of contami­
nation or reaction.

By sealing the pump with Dow Corning 3, 
thus lubricating both plastic parts and 
sleeve bearing, Becher engineers tripled 
the unit’s service life while reducing power 
requirements by 50%. They further report 
that introduction of the silicone compound 
so drastically reduced starting torque that 
they now employ a 1/25 hp, 1720 rpm 
shaded pole motor to do the work that 
previously required a more costly 1/12 
hp split phase motor.

Dow Corning 3 Compound dissipates heat 
so effectively the pump remains cool even 
when pumping dry. No decrease in capac­
ity or pressure has been noted after 3000 
hours* operation at 1750 rpm. No. 111

DOW CORNING
CORPORATION



New Products

Miniaturized Thermostat Switch

Available various

Teflon

tiometer is pro- 0.010

ometer is available in resistance ranges of 10 ohms look-i
to 100,000 ohms, with standard accuracy of 5 peí aft St

Precision Miniature Resistor
Printed Circuit Sockets

Multiple Units

junction
printed circuits /fy

r»» ia new muJ
ght-angle sock esani

Teflonet mounting caí

Dept, ED, 6 N. Michigan Ave., Chicago 2, Ill

CIRCLE 41 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE 39 ON READER-SERVICE CARID FOR MORE INFORMATION cm i

cent below 50 k and 2 per cent above 50 k.
Waters Mfg. Inc., Dept ED, P. O. Box 368, So 

Sudbury, Mass.

Model APP-1/2 niable 
precision poten- g of Ti

ity, based on patented supplementary buttress rib 
and can withstand great pressure, shock and vibra 
tion. The company designs and manufacture

ELECTRONIC DESIGN « January 15
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lation are essential. The plug-in precision potenti ts ex©

CIRCLE 42 ON READER-SERVICE CARD FOR MORE INFORMATION °f 1

vided with a 3-prong base that fits standard 3-circuit ver-pla 
microphone sockets. The plug-in connection afforded irusioD 
by this unit is also advantageous in automated as- ¿on . N 
semblies where precise positioning and rapid instal «ring f(

'■ >' ♦

id is i n

such other electronic components as resistors au®nfOrnis 
capacitors. The mounting has high structural rigid

Developed specifically for 
instrumentation work, a new 
high sensitivity vacuum pho­
totube, the CE-75V, has a 
maximum dark current rat­
ing of 5.0 x 10-11 amperes. 
All the internal parts are 
electropolished to reduce 
dark current to the lowest 
possible value. Peak sensi­
tivity of the SI surface oc­
curs at 8000 A°. Both tube 
and base have been silicone 
treated to reduce external 
leakage. This new’ photo­
tube, because of its ex­
tremely low dark current 
rating, may prove useful not 
only in instrumentation, but 
in other applications also.

Continental Electric Co.,

Plug-in Precision Pots 

For Printed Circuits

Accuracy 0.01 %

X
With an accuracy of 
0.01 per cent or better, 
0.005 per cent in values 
. above 1000 ohms, and aW** power dissipation of 0.2

w, a new wire wound 
resistor Type 287, has 
physical dimensions of 
5/16 in. diameter and 
7/16 in length. Special 
winding and encapsulat­

ing techniques were developed for its manufacture. 
Temperature coefficient is 10 ppm; resistance sta­
bility is 0.003 per cent. Epoxy resin is used for en­
capsulation. The resistor conforms to applicable re­
quirements of MIL-R-93A, Amendment No. 3.

Consolidated Resistance Co. of America, Inc., 
Dept. ED, 44 Prospect St., Yonkers, N. Y.

High Sensitivity Phototube 

Very Low Dark Current

mountings which range 
up to 5/8 in. O. D., a line 
of thermostat switches 
features a model measur­
ing only 1/4 in. x 1 in., 
outside dimensions. Capa­

city of these switches is 1 amp. at 110 volts, ac; and 
operating ranges available are 50-175, 150-275 and 
250-275 F. In a suitably designed and balanced heat 
system the switch can operate on a difference of 
1/8 degree between make setting and break setting. 

Scaico Controls, Inc., Dept. ED, Palmyra, N. J.

CIRCLE 38 ON READER-SERVICE CARD FOR MORE INFORMATION

printed circuits for existing or new products. 
Cleveland Metal Specialties Co., Dept. ED, 

East 21st St., Cleveland 14, Ohio.

CIRCLE 43 ON READER-SERVICE CARD FOR MORE INFORS ^TIOI

be construct« mous s< 
to order for two. three or four, etc., sockets either o fl toug] 
the same size or of varying sizes; and for mountin! Stures

One-Plane Digital Display 

Readability Is Featured
A one-plane pres­

i ■ entation display has 
inst b rn unnonnced, 
I. J.

I A i. \!|.....nb.r< .md

. bo ipr’-ur m 
the front surface of

. the unit, in the same 
plane. They are of 

uniform size and intensity. The digits are 1-1/4 in. 
high and include a shifting decimal point, ac and de, 
and polarity signs. Lamps used are operated at 3 
to 7.5 v ac, and their life is rated at 3000 to 10,000 
hours, according to the voltage used. Lamps and all 
wiling are accessible at the rear of the unit.

Industrial Electronic Engineers, Dept. ED, 3973 
Lankershim Blvd., North Hollywood. Calif.

CIRCLE 40 ON READER-SERVICE CARD FOR MORE INFORMATION
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ircuit
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actual size
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rcuits,

Model VC11RGA

(1-10 mmf-gla»» dielectric-Invar rotor)

Go Forward with JFD EngineeringM ÃTIOI

trimmers achieve maximum measurement, accuracy 
and stability in BERKELEY frequency meters

ELECTRONICS CORPORATION, 1462-62 STREET, BROOKLYN 19
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Formerly available only on special 
^er under the name of “Kodak 
hotosensitive Lacquer Thinner,” the 
m thinner is used in the manufacture 
printed circuits and photoengraved 

Lting plates. Kodak photo resist 
L serves as an acid and alkali-re- 
tin other manufacturing operations 
th as the production of nameplates. 
¡Eastman Kodak Co., Dept ED, 
Lchester 4, N.Y.
| CIRCLE 44 ON READER-SERVICE CARD

PROBLEM: To combine functions of precision wide-range frequency meter 
and universal counter and timer in one compact instrument—to measure 
frequency from 0 to 42 megacycles with an accuracy of ±1 cps or greater and 
elapsed time from 1 microsecond to 10 million seconds with a maximum 
accuracy of ±1 micosecond.
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tintili!
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phot »engraving Resist Thinner 

Regularly Stocked
4 d luent for use with Kodak photo 

gist in spray-coating operations is

ItCl: 45 ON READER-SERVICE CARD 
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Teflon Hook-Up Wire

600 and 1000 Volt Types
Teflon insulated hook-up wire is 
nilable in sizes 16 to 28 with cover- 
k of Teflon insulation in thicknesses 

[0.010 in. to 0.015 in. This wire of 
Iver-plated copper is covered by the 
fusion of a controlled thickness of 

Won. Method assures a pinhole free 
king for full utilization of the prod- 
ks excellent dielectric properties.

Hook-up wire meets National Air­
lift Standards and Government 
kifieation MIL-W-16878-B, both 
Ipe E (600 v) and Type EE (1000 v). 
[can be supplied for coding in any 
L of 16 colors. Spiral striping in 
[nous colors can also be supplied to 
|eet customer requirements.
[Electrical properties of Teflon 
Bated wire are outstanding. It has a 
b power factor, low dielectric con- 
[ant, high volume and surface resis- 
|rity, good dielectric strength—all 
[instant over a wide range of frequen- 
fcs and temperatures.
[Teflon wire is also capable of con- 
luous service to 260 C. It is flexible 
|d tough over a wide range of tem- 
fratures, even down to —265 C. Wire 
informs well to odd shapes and sharp 
friers because of good elongation, 
fr ine t to all chemicals and solvents 
Id is t naffected by weathering.
[Have' Industries Inc., Dept. ED, 
fr Or enbank Rd., Wilmington 8,

Why don't you take advantage of JFD Piston Capacitors in solving your circuit tuning problems?
*One of the miniature and subminiature JFD Piston Capacitors now serving in printed and conventional electronic circuits. 
Write for literature.

SOLUTION: Berkeley engineers specified 22 model VC11RGA JFD Trimmer 
Piston Capacitors in the 0-42 mc. harmonic frequency turret to assure precise 
repeatable selection of reference frequencies. The reasons JFD Variable Trimmer 
Capacitors were selected? . . . Because an ultra-stable compact, trimmer 
capacitor was needed to afford rapid and accurate tuning capacity in the reference 
oscillator circuit.

RESULT: Performance so outstanding that Berkeley, division of Beckman 
Instruments, Inc., has continued to specify JFD Piston Capacitors in their model 
5571 Frequency Meters for 3% years.

MORAL: If you are seeking stability, shock-resistance, ultra-linear tuning and 
wide operating temperature range in a trimmer capacitor, you’ll find the best 
answer at JFD.



200

How Small?. . . . . . . . . Swim 100

339 ♦JOOS
J025 --°«

1.50 —

How Stable?. . . . . . . |

ACITANCE CHANGE WITH TEMPERATURE

-20 0 +20 +40 +60 +80 +100
ÉMPERATURE—DEGREES C

How Large?

20 mfd at 35 volts

Series 100 1 mfd at 35 volts

Series 200 5 mfd at 35 volts

Series 300

NOW AVAILABLE IN PRODUCTION QUANTI

I Write for bulletin 6 I 121

FANSTEEL METALLURGICAL CORPORATION
North Chicago. Illinois, U.S A

TANTALUM CAPACITORS DEPENDABLE SINCE 1930
CIRCLE 41 ON READER-SERVICE CARD FOR MORE INFORMATION



Coincidence Thyratron
For Triple Control

The KP-80 pentode thyratron may 
be used in circuits where the coinci­
dence of two or three signals should 
fire the tube. It can also be used as a 
single signal pulse thyratron, or 
where negative signals should cause 
conduction. Operating on the ion 
deflection principle, the tube has two 
symmetrical control grids, plus a 
third control electrode. A signal on 
only one grid up to and exceeding 

40 v will not fire the tube, but a 4.5 v simultaneous 
signal on both grids will cause conduction.

The KP-80 has a 6.3 v 150 ma heater cathode, 
with an anode operating voltage of 150 v. Its sub­
miniature equivalent, the KP-106, is also available. 
The tubes may find application in computers, cod­
ing or programming devices, automation, or wher­
ever a coincidence function is to be performed with 
a minimum of circuit components.

Kip Electronics Corp., Dept. ED, 29 Holly Place, 
Stamford, Connecticut.
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Local Mounted Temperature Control

Has Dual Switch

Type B27A local mounted temperature control 
is a dual switch control that can often substitute for 
two separate single-switch controls. The immersion 
element (bellows housing) is placed directly into 
the medium that is to be controlled. Variations in 
the temperature of the medium are converted to a 
force that causes the bellows plunger to operate 
the two switches.

The control head is enclosed by a cast aluminum 
case with a black wrinkle finish. It has an external 
range adjustment with a calibrated scale, and tem­
perature settings are made by rotating a single- 
turn knob and pointer to the desired point on the 
scale. Models with range spans of 50 or 100 F be­
tween limits of 30 and 400 F are available.

In addition to allowing a savings in space and 
cost, the control provides extreme flexibility of 
switching arrangement, permits control of two 
independent circuits, and also permits switch ac­
tion above and below the set point. An internal 
adjustment screw on each switch makes it possible 
to adjust for a maximum span of approximately 
20 F between switch settings. This span is con­
stantly maintained throughout the control range. 
Spans greater than 20 F are available upon specifi­
cation.

Fresh, sound thinking on new usi 

for screws can open up for yoi 

company broad, new areas of tav 

ings achieved through faster 01 

sembly and less waste.

Southern Screw Company is eager 

show you how precision-built fai 

eners can produce precision-bu 

profits.

Phone or wire—or write 

Southern Screw Company 

Box 1360-ED,

Statesville, North Carolina.

Wood Screw» • Machine Screws A Nu

AAB Tapping Screws • Wood 4 Type 

Drive Screws e Dowel Screws • Stove I«1 

Roll Thread Carriage Bolts • Hanger Id

United Electric Controls Co., Dept. ED, 85 
School St., Watertown, Mass.
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Warehouse»:

NEW YORK • CHICAGO • DALLAS • LOS AN6H 
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Fuse and Fuseholder
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}5, 1957

Telemetering Commutator

10 to 30 Rps

CIRCLE 54 ON READER-SERVICE CARD FOR MORE INFORMATION

for longer! 
life... higher 
Lvolt age... j

I 
nt

Pihf Lights

llluttraled above— 
Johnson's nylon into, 
la tod tip plug and 
companion tip jack 
and insu/afing sfeeve.

A two-pole teleme­
tering commutator, 
operating at pole 
speeds of 10 to 30 w, 
and hermetically 
sealed against adverse 
operating environ­
ments, measures 2-1/2 
in. in diameter by

5-3/4 in. in length. Each pole provides 27 BBM con­
tacts plus one master contact. The duty cycle can 
be made from 30 per cent ON to 70 per cent ON. It 
is powered by a 400 cy, 115 v, two-phase motor, and 
requires 7 w for 10 rps pole speeds up to 15 w for 30 
rps. Poles are dynamically balanced metallic alloys 
mounted on jewel-pivoted bearings with low spring 
rates, milled to phasing accuracies of 0.2 millisec­
onds at 30 rps. Contact resistances are less than 0.25 
ohms, contact impedances more than 100 megohms, 
and these values are maintained for the life of the 
instrument. Life expectancy exceeds 500 hours with­
out servicing. Tested units have withstood more 
than 1000 hours at 10 rps; and have survived vibra­
tion frequencies of 2000 cps at 16g amplitude.

Instrument Development Laboratories, Inc., 
Dept. ED, 67 Mechanic St., Attleboro, Mass.

& Nu 

Typ« 

ve 

er Bol

Solderless 
Nylon Connectors 

(Available in 11 bright colors)
• Shock-proof nylon sleeves—won't chip or 

crack with the hardest usage.
• Excellent for high voltage applications.
• Highly resistant to extremes of heat, cold 

and moisture.
• Tip and banana plugs designed for simpli­

fied solderless connection of up to 16 gauge 
stranded wire. Jacks require soldered con­
nection.

• Economical—simple, functional design gives 
you top quality at low cost.

SPECIFICATIONS
BANANA PLUG—Nickel-plated brass con­
struction with nickel-silver springs. Spring plug is 
.175" diameter, fits all standard banana jacks. 
HF PLUG—Recessed metal head is fully insu­
lated. Metal parts are brass, nickel-plated. 
*in it 081" diameter—fits all standard tip jacks. 
NYLON TIP JACK AND INSULATING SLEEVE 
-Complete assembly includes standard nylon 
tip jack with threaded nylon insulating sleeve. 
Ideal for patch cords or for panel mounting 
«here an insulated rear connection is desired.

Write for »amplot, price« and further information.

Available in a wide variety of types, 
Johnson Pilot Lights are stocked by 
parts distributors throughout the 
country. Available types indudet 
continuous Indication neon types; 
models for high and low voltage 
incandescent bulbs, standard or wide 
angle glass and lucite jewels in 
dear, red, green, amber, blue, or 
opal lenses. Specials, including those 
meeting military specification« are 
also available in production quanti­
ties. For full information, write to

AH6H

ARD

E.E «Foìm*on Companj"

' 34OF SECOND AVE. S.W. • WASECA, MINN.
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Signals Blown Fuse
New fusehold­

er in combina­
tion with indi- 
cating fuse 
flashes a light, 
rings a bell, trips 
a relay or gives 
other signals, to

tell you when or where a fuse blows. Fuseholder 
and fuse can be used where it is desirable to have 
a visible or audible signal to indicate trouble on 
the circuit. Possible applications include many 
types of testing equipment, control circuits, con­
trol panels, switchboards and calculating or com­
puting machines.

Specifications: BUSS Type HKA Fuseholder is 
panel mounted. Takes 1/4 x 1-1/4 in. BUSS GLD 
indicating fuse. Indicating pin in fuse pops out 
when fuse is blown and activates signal or alarm. 
Indicating lamp shows through transparent knob 
of holder.

Bussmann Mfg. Co., Dept. ED, University at 
Jefferson, St. Louis 7, Mo.



UCON

How Small?

How Wide?

Small*

■STEEL

TIFIERS

Wide Range**

How High?

High Performance

us about your application

- F " FANSTEEL METALLURGICAL CORPORATION 
/ I x North Chicago Illinois, USA

INDEPENDABLE RECTIFIERS SINCE 1924
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Polarized Plug

50 Amp, 250 V
A new 3-wire, 

50 amp, 250 v 
polarized 90 de­
gree angle cap 
is made of rub­
ber for flush or 
surface outlets. 
Designed for 
heavy duty ap­
plications this 
polarized device

will not break or crack, even when subjected to ex­
tremely severe usage.

This 90 degree angle rubber cap will prove 
especially popular for use with industrial portable 
welding equipment, assembly line portable tools 
and other electrical equipment requiring 50 amp, 
250 v service which is expected to stand up under 
rigorous use.

A 1.062 in. cord hole is standard with this 3-wire 
angle cap, which has 2-screw contacts. If desired, 
the cap will be supplied with a 1.218 in. cord hole. 
Optional ground straps permit grounding of a 
fourth wire.

The Arrow-Hart & Hegeman Electric Co., Dept. 
ED, Hartford, Conn.
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Miniaturized Accelerometer

Ranges to 35 G’s
Already in use on tar­

get drones and in missile 
systems, a miniaturized 
accelerometer, now re­
leased by its maker for 
general use, weighs only 
3 ounces and measures 
without connector, only 
1.5 in. high. Typical 
ranges are —10g, ±5g, 
±15g to ±35g. Shock 
resistance is rated at

40g; vibration resistance from 0 to 2000 cps to 10g; 
linearity 0.5 to 1.5 per cent; hysteresis at 0.2 to 1.0 
per cent; friction at 0.15 to 1.0 per cent; natural 
frequency at 50 cps (±15g); temperature rating 
—15 C to +100 C; resolution to 0.3 per cent, pick­
off potentiometer 500 to 10,000 ohms. Design of the 
device is simple and rugged. It is supplied in a 
pressure-sealed case, with either connector or 
solder terminals as preferred.

Humphrey, Inc., Dept. ED, 2805 Canon St., San 
Diego 6, Calif.

I CIRCLE 61 ON READER-SERVICE CARD FOR MORE INFORMATION

Reliable 
Sensitive Rela /s 

Now available for 
quick delivery

kN Idown ro

lUON FfRFMAN 
MtO GO

tiiCMO«’« SonOREGON

SENSITIVE 
RELAY
HEBMÎTjÇAier 

St ALEV

the electronics division 
of IRON FIREMAI

is now mass-producing its new 
400 series sensitive relay. This new 
relay possesses high sensitivity and 
reliability even under extremely 
severe environmental conditions. 
Many leading manufacturers with 
prime military contracts for elec­
tronic systems are using these 400 
series Iron Fireman sensitive relays.

A 60-page 

Certified Quali­

fication Report*

showing c o m p I i - 
ance of this relay 
to military specifi­
cations ' is now in 
the hands of the 
Iron Fireman Elec­
tronics representa-

They will be pleased 
to go over this re­
port with you

M. B. Gilbert 0. I 
6214 W. Manchester In. I 
Los Angares 45, Ciliferwi

Mies J. Bressler Co. 
4808 Borgenliw An. 
üniu City, New Jersey |

Mossoy Associates 
529 Bmkhurst An. 
Narboth, Pwiuylm» ]

Massey Associetos
1 Thomas Circle N. W. I 
Washington. D. C.

Sutromcs, Inc. ,
911 Western Ave. I
Suttle 4, WashingtM I

•Qualified to M1L-R-5757B

«urn
Send today for “Semitic 
Relay Data Fila” Contal 

specification sheets, oper 
tional charts, temperatu 

conversion charts, and r« 

helpful information.

IRON FIREMAJ

2810 S. E. Ninth Avenu a, Portland ' Or,<
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ORBITRAN 
MODEL 1OOO-A

Stand-Off Capacitors

Ceramic Dielectric

EXTERNALLY
TRIGGERED

N

PULSE DELAY

GENERATOR

1 -1000 jusec. 
LI jjsec. steps

; new 
is new 
ty and 
emely 
liions, 
s with 
r clev 
se 400 
relays.

ACCURATE

±0.01% OR 0 05 USEC.

A rugged new se­
ries of stand-off ca­
pacitors with ceram­
ic dielectric, Series 
X2122. available in 
a group of values, 
are general rf by­
pass capacitors for

use in high-quality electronic equipment.
The encapsulating resin provides exceptional 

rigidity and durability under extreme conditions of 
shock, vibration and humidity. A design feature 
minimizes breakage of the dielectric ceramic due to 
flexing of the chassis and mounting surfaces.

The capacitors mount by a single 6-32 threaded 
stud, 1/4 in. long. The over-all height when 
mounted is less than 3/8 in. The mounting stud is 
5/16 in. hexagonal brass that has been gold-flashed. 
The solder terminal is also gold-flashed brass.

Cambridge Thermionic Corp., Dept. ED, Cam­
bridge, Mass.
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DC Meter Calibrator

High Accuracy O-1OOO V

Ce.
Stólti M.
5 Cil'hnial

Iti Oe. 
ni Ave. 
iwlMSit

¡ates 
it Ave. 
isylrtw

¡ette 
ile N. W.
). C.

STABLE

LESS THAN 0.005 p SEC. JITTER

LESS THAN 0.005% CHANGE 
IN DELAY WITH CHANGE IN FRF

in. 
shinstM

VERSATILE

EXTERNAL OR INTERNAL TRIGGER

■INGLE OR PAIRED PUL6E OUTPUT

•Sentiti' 

• Conio!
h, oper 
mperoN 

and Otr

•n.

DELAYED
ADVANCE

SCOPE TRIGGER IN 
OF DELAYED PULSE

BUILT IN CALIBRATOR

Seni for complete specifications

btran company

I«
I 2. O'"

E SIDE CALIFORNIA
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A new im­
proved Model 
M100A-20 meter 
calibrator which 
provides de from 
0 to 1000 v at 0 
to 200 ma with 
0.01 per. cent 
long time stabil­
ity. 0.01 per cent 
line and load 
regulation, 0.2 
nsec response

time, 0.05 per cent calibration tolerance, less than 
2 mv hum and noise, and less than 0.01 ohm output 
impedance.

This instrument employs high gain chopper am­
plifiers to constantly compare the output voltage 
with an internal standard cell, providing high ac­
curacy and stability regardless of line or load vari­
ations. Direct reading calibrated dials permit in­
stant selection of the desired output voltage. Out­
puts are provided for both regulated voltage and 
current. The M100A-20 is ideal for laboratory and 
production meter calibration, standards laboratories 
computer facilities, nuclear research and other ap­
plications.

Kay Lab., Dept. ED, 5725 Kearny Villa Road, 
San Diego 11, Calif.
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Corrosion-Resistant Coating

In Mobile Unit

PHELPS DODGI
THERMALEZE
A PROVEN CLASS “B” FILM WIRE!

Vinyl Film Adhesives

• Suitable for Class “B” insulation system designs

CIRCLE 72 ON READER-SERVICE CARD FOR INFORMATION CIRCLE 73 ON READER-SERVICE CARD FOR MORE INFORMATION

FIRST FOR LASTING QUALITY—FROM MINE TO MARKET I

Any time magnet wire is your problem, consult Phelps Dodge 
for the quickest, easiest answer!

A new concept in corrosion-resistant coating, 
a mobile, dual-purpose unit that provides both 
spray and dip or fluidized coating, has been in­
troduced. Known as the Mark III, the mobile unit 
consists of a 15 in. dia metal reservoir hopper, a 
24 in. deep powder bed, an overall height of 
33-1/2 in., and a maximum width dimension of

ELECTRONIC DESIGN • January 15

• Over seven years’ practical experience in coils, 
motors, and transformers.

Dielectric twist performance establishes Thermaleze 
as Class “B”.

• Essential balance of mechanical, chemical and 
electrical properties.

Three newly developed adhesives for combin­
ing vinyl chloride films have been announced. 
These adhesives are based on new copolymer. 
Being free from dangerous solvents, there is no 
fire hazard or problem of toxic fumes.

Resyu emulsion 33-8020 is a general purpose 
emulsion for adhering vinyl film to cloth, paper 
and paperboard. It is a smooth, white, fluid emul­
sion containing approximately 54 per cent solids 
with a viscosity of 1000-1500 cps. It may be ap­
plied by a reverse roll coater, gravure or air 
knife. The preferred coating weight for vinyl to 
cloth is 1/2 to 1-1/2 oz of dry adhesive per 
square yard. For v inyl to paper, 8 lbs per ream 
of dry’ adhesive is desirable. From 200-250 F is 
required for drying. The coated fabric or paper 
can then be combined at a nip temperature of 
275-300 F, depending upon machine speed.

Resyn emulsion 33-8010 has similar properties 
to Resyn 33-8020, but its viscosity of 5000 cps. is 
heavier and it is preferred for knife coating. It is 
also excellent for the lamination of vinyl film to 
latex saturated paper.

National Adhesives, Div. National Starch Prod­
ucts Inc., Dept. ED, 270 Madison Ave., New 
York 16, N.Y.

20 in.
In operation, the Mark III is rolled by one man 

to its point of use. Connections are easily attach­
able to compressed air outlets. The unit can be 
used for both fluidizing (dip coating), and spray 
coating of finely divided polyethylene powders 
to metal targets. In addition, the fluidizing 
process offers even greater flexibility since, in ad­
dition to polyethylene, nylon and fluorcarbons 
can be utilized.

The Mark III rides on 6 in. rubber-tired ball 
bearing wheels. The unit comes complete with 15 
ft. of air and powder feed hose together with an 
aluminum spray gun equipped with needle and 
control valves.

American Agile Corp., Dept. ED, P.O. Box 168, 
Bedford, Ohio.
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AGED DIELECTRIC TWISTS

Thermaleze vs. Conventional Class “A” Wire 
AIEE Procedure

105°C 13O-135°C

' CLASS A WIRE

EQUIVALENT LIFE UNE

THERMALEZE

SAMPLES UNVARNISHED

90 100 110 120 130 140 150 160 180 200 220 240 260

TEMPERATURE °C

NEMA twist samples aged in oven at various 

temperatures following AIEE aging procedures

phops doobí mimn pbbbbcjs
CORPORATION

INCA MANUFACTURING DIVISION
FORT WAYNE. INDIANA
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Copper-Clad Phenolic 

Meets Government Specs
Cirprint basically is a new vastly-improved 

XXP grade which additionally meets MIL Spec 
3115 B for type PBE-P, and fulfills the require­
ments of 90 per cent of the printed-circuit-pro- 
ducing industry. Cirprint meets UL requirements.

Heading a list of vastly improved qualities over 
previous XXP grades are high insulation resist­
ance, better cold-punching qualities and lower 
moisture absorption. Cirprint is translucent and 
is water-marked for easy identification. Specifi­
cally, cirprint offers the following major quali­
ties: 250,000 megohms insulation resistance after 
96 hours at 35 C and 90 per cent relative hu­
midity, cold punching up to and including 1/16 
in., 0.80 per cent moisture absorption in a 1 x 3 x 
1/16 in. sample after 24 hours immersion.

Cirprint’s translucency offers two useful prop­
erties, in that (1) it allows a visual check on the 
register of a circuit printed on one side with that 
on another, and (2) it presents a visual check on 
quality which, at a glance, shows the homoge­
neous structure, and lack of voids, blisters or 
other impurities which might dissipate the elec­
trical insulating properties of the sheet

Formica Corp., Dept. ED, 4408 Spring Grove 
Ave., Cincinnati 32, Ohio.
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Triode-Tetrode Converter

For 40 Me l-F Circuits
The 6CQ8 is a 9-pin miniature tube containing 

a medium-mu triode and a sharp-cutoff tetrode 
and may be used in a wide variety of applica­
tions in black-and-white and color television re­
ceivers. It is especially useful as a combined oscil­
lator and mixer tube in tuners of TV receivers 
that utilize an intermediate frequency in the 
order of 40 me. The triode unit of this tube is 
not only useful as a vhf oscillator but also as an 
r-f amplifier, phase splitter, sync clipper and sync 
separator. The tetrode unit is also useful as a 
sound or video intermediate-frequency amplifier 
tube.

The 6CQ8 has a 450 ma heater with a con­
trolled warm-up time to minimize voltage unbal­
ance during starting in TV receivers utilizing 
series heater-string arrangement.

The tetrode mixer unit of the 6CQ8 features a 
plate-current characteristic with a sharp knee at 
relatively low plate voltages. As a result of this 
favorable characteristic, mixer operation with 
good linearity can be obtained.

Radio Corp, of America, Tube Div., Dept ED, 
Harrison, N.J.
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for your waveguides • transitions • touplers

look into GAR-FORMING
from a microwave point of view

You’ll see this unique part-forming process gives 
you the fine surface finish and absolute accuracy that 
keeps transition losses low and gives identical char­
acteristics, part for part.

Gar-forming is an advanced electroforming process. 
It produces intricate internal shapes with an inside 
precision and finish unobtainable with any other 
method. For the first time, it makes it possible to 
produce a wide variety of solid and thin-wall parts 
in configuration and materials that are particularly 
suitable for microwave components. The price of 
Gar-forming is equally low for experimental, prototype, 
or production runs. Send us your specifications — 
we’ll be glad to demonstrate the advantages of 
Gar-forming in your particular application.

Send today for full information □ PRECISION PARTS, INC.
5 LUDLOW STREET, STAMFORD, CONNECTICUT

GAR
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Strip Chart Recorder

• Specialized high production 
techniques afford lowest possible 
unit cost.

Plastic-Cased Burnisher
• Precision tooling, rigid quality 
control assure tolerances to critical 
specifications.

• Ample stocks of over 1000 differ­
ent parts permit prompt delivery.

• Malco specializes in a complete 
line of small stampings for Radio- 
TV, electrical/electronic and auto­
motive industries.

• Our line includes terminals and 
printed circuit hardware in loose 
or in chain form for automatic 
insertion.

TOOL and
m 4027 W. Lak* St, Chicago H1
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HERE'S WHY:

co

BEST SC
FOR

SOLDERING LUGS 
TERMINALS 

PRINTED CIRCUIT 
HARDWARE

Self-Balancing
The G-ll self-bal­

ancing strip-chart re­
corder records within 
a limit of error of 1 
per cent and provides 
full scale balancing 
time of one second. 
The G-ll is suitable 
for panel mounting, 
relay rack mounting 
or portable use and 
has features enabling 
wide adaptability by 

the user. Measuring circuit is unitized. Selection of 
appropriate input chassis adapts the G-ll in the 
field for the job at hand. A number of measuring 
circuit types are under development. The potenti­
ometer model now available has behind-the-panel 
span adjustment to any value from 9 to 100 mv. 
Source resistance as high as 100,000 ohms are per­
missible.

Rectilinear strip chart is 5 in. in 85 ft rolls. Single, 
dual and quadruple chart-speed models are avail­
able with speeds from 1/8 in. per hour to 8 in. per 
minute. Weight is only 15 lbs. Over-all dimensions 
are 8-5/8 in. wide by 10-3/8 in. high by 7-3/4 in. 
deep (5-1/4 in. behind panel).

Varian Asso., Instrument Div., Dept. ED, 611 
Hansen Way, Palo Alto, Calif.
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For Relay Contacts
A 3-in. burnisher 

with a plastic handle 
is designed for use 
where relay contacts 
are almost com­
pletely hidden and 
hard to reach. The

No. 162 burnisher includes a long basic element in 
the burnisher itself, which provides large polishing 
area and accessibility, and a spare 1-1/2 in. blade 
which fits into the original case. The burnisher ele­
ments give a micro-fine polish without pitting or 
scratching. A series of knife-like edges polish con­
tacts smoothly. Residual oil film, carbonaceous 
deposits, grit, dirt and contact filings are eliminated. 
The pen-type case, made of an insulating plastic, 
permits use on energized contacts without danger 
of shock. The handle for the 3-in. burnisher is also 
of an insulating material.

ADRE, Dept. ED, 8980 W. Hawthorne Lane, 
Hales Comers, Wise.

Lei Malco show you how you can save 
on production time and costs. Conrad 

us today.

A Request handy ref’ 
V erence catalog con­
taining specifications 
on standard and cus­
tom-made lugs, termi­
nals, corona rings, 
pins, contacts and 
similar stampings.

CIRCLE 20 ON READER-SERVICE CARD FOR MORE INFORMATION
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All at once you can record and read the record of the Visicorder. 
Using a completely new direct-recording principle, the Visi­
corder puts six channels on a direct-reading record at sensitivities 
comparable to photographic oscillographs, and at frequencies 
from DC to 2000 cps!

dramaticXiew Honeywell direct-recording
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HONEYWELL

THE NEW VISICORDER, perfected after years of research by the 
Heiland Division of Honeywell, combines the high frequency and high sensitivity characteristics 
of photographic oscillographs with the convenience of a direct-recording instrument.

By means of a completely new type of recording paper, light source, and optical 
system, the Visicorder makes use of mirror-type galvanometers to record phenomena from DC 
through 2000 cps without peaked amplifiers or other external compensation.

The record requires no liquids, vapors, powder magazines, or other processing 
materials. Development is accomplished by external light only as the record emerges from 
the oscillograph.

The Visicorder records are stable and require no further processing under normal 
conditions. They may be subjected to room light for extended periods without fading, and 
are permanent indefinitely when protected from light. Should it be necessary to subject the 
records to direct sunlight, they may be chemically “fixed” (in room light) using conventional 
photographic practices.

Visicorder records are reproducible by several methods using commercially avail­
able equipment.

Since the Visicorder operates on light-beam galvanometers, traces may deflect the 
full 6" width of the chart, peak to peak, and their deflection is not limited by adjacent channels.

The remarkable exclusive features of the Visicorder make it the ideal recording 
oscillograph for applications where readable, permanent analog records are required and for 
additional uses where the measured phenomena need to be monitored or where immediate 
recorded results are desirable.

GENERAL FEATURES
FREQUENCIES

SENSITIVITIES

RECORDING METHODS

NO. OF CHANNELS

DEFLECTION

RECORD SPEEDS

GALVANOMETERS

AMPLIFICATION

POWER

DIMENSIONS

WEIGHT

PRICE

From DC to 2000 cps without peaked amplifiers or other compensation of 
any kind.

Comparable to photographic-type oscillographs.

Records directly on paper which requires no powder magazines, liquids, vapors, 
or other processing. Records are immediately visible and usable. Daylight load­
ing. Accommodates recording paper 100 feet in length. Indicator shows unused 
recording paper available.

6 channels on 6" wide paper plus provisions for two timing traces.

Full 6" peak to peak. Traces may overlap; not limited by adjacent channels.

0.2, 1, 5, and 25 inches per second, minute, or hour.

D’Arsonval-movement mirror galvanometers with choice of natural frequencies 
to suit individual requirements.

None required for most applications.

115 volt 60 cycle AC operation. 4 amperes.

10" height; 15" depth; 10" width.

37 pounds, complete and ready to operate. 

$2,500.00, less galvanometers. Galvanometers $150.00 each.

Deliveries starting January, 1957



0 GALVANOMETER ADJUSTMENTS 
may be made through a panel-covered opening in 
the back of the instrument. Other operating controls 
—power on-off. lamp switch, paper drive and 
paper speed—are located on one convenient panel. 
Galvanometers are of the familiar Heiland 
solid-frame type: high sensitivity, accurate balance, 
high stability, low drift, in a versatile range 
of frequencies and sensitivities.

THE VISICORDER is the first and 
only photographic-type oscillograph that can be 
loaded with recording paper in daylight. The 
paper speeds can be selected while the instru­
ment is in operation. The light spots from the 
galvanometers are visible from the exterior at 
their point of contact with the paper; thus phe­
nomena can be monitored simultaneously with 
their recording.

© SERVICE on the Visicorder is 
extremely easy, since the instrument 
opens completely as shown. All compo­
nents—galvanometers, recording lamp, 
transmission—are completely accessible.
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5200 E. EVANS AVENUE• DENVER 22 COLORADO

ISICORDER APPLICATIONS

The versatile Visicorder will fit almost unlimited applications 
because of its high frequency and sensitivity characteristics, and because of 
its ease of operation.

In any application where instantaneous monitoring is needed, whether or not 
a record is desired, the Visicorder is ideal.

* In CONTROL applications the Visicorder will continually monitor and record reference and 

error signals, and present an immediately available recording of information.

* In NUCLEAR applications, the Visicorder will monitor and record temperatures, pressures, 

and all other phenomena needed.

In PRODUCTION TEST applications, the Visicorder will provide a final dynamic inspection 

of electrical and mechanical devices such as motors, relays, generators, governors, solenoid 

valves, etc., where high frequency response has been required, but unavailable in the past.

+ In COMPUTING applications, the Visicorder will provide immediately-readable analog re­

cordings representing dynamic solutions at much higher frequencies than have ever been available 

via pen—and-ink-type recorders previously used for this work.

★ In PILOT and COMPONENT TESTING, the Visicorder will accomplish more rapid 

evaluation of design and prototypes than any other direct-writing oscillograph available.

♦ In MEDICAL applications the Visicorder is useful for dynamic blood pressures, electrocardio­

grams, EEG, and other physiological measurements.

★ In all TEST applications the direct-recording features of the Visicorder are invaluable. Where 

complex tests involve the assembly of considerable equipment and the gathering of personnel, the 

immediate Visicorder record will prove the success of the test at once before the test equipment 

is dispersed.

For further information about the Visicorder, contact the Minneapolis-Honeywell Industrial Division Sales 
Office nearest you. Sales-service facilities in over 130 principal cities throughout the world.

7OO-C Series Recording oscillographs
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Trutounclng the n«w

3’01 .BUFFALO SPEEDWAY P 0 BOX 6027
HOUSTON 6 TEXAS

5^*273

instrumentation subsidiary of................

fous Instruments Incorporated
*CLi 83 ON READER-SERVICE CARD M

hr complete information on the modern 

«d versatile recti/riter — write for 
Bulletin R-501.

HTL Houston Technical
V Laboratories

first truly 

tlSCTILINEAR 
3ALVANOMETRIC

RECORDER

exclusive recti ¡rite trigonometric link* 
i inscribes the true signal form on 

standard rectilinear chart. You have 

Mal access for all controls and making 

v notations . . . ± 1% accuracy over 

Hft-inch scale; sensitivity—0.45-inch/ 
nicroamperes; pen speed at a quar- 

Isecond over full 4^-inch deflection, 
k ac or de drive, spring drive, or 

tonal drive . . . with 10 optional 

F speeds.

■^C 5 82 ON READER-SERVICE CARD

Torque-Brake Units

Have Wide Range

1622 Vine St., Cincinnati

Developed are three 
compact torque-brake 
units giving a wide 
range of speed-torque 
characteristics. Designed 
to provide continuous 
tension, these motors 
are especially applicable 
to wire winding and can 
be made to customer 
specifications.

The B. A. Wesche 
Electric Co., Dept. ED, 

10, Ohio.
CIRCLE 84 ON READER-SERVICE CARD FOR MORE INFORMATION

Cabinet Cooling Fan

Yields 300 Cfm
Announced is the pro­

duction of a new low 
cost fan suitable for a 
wide variety of elec­
tronic cooling applica­
tions. The new Model 
1E65 may be used in 
any position and will 
give air delivery of 300

cfm at zero pressure. Dimensions are 6-1/2 in. fan 
diameter and 8-1/2 in. OD. Motor is totally enclosed 
115 v, 60 cps, 300 rpm. Case is gray hammertone 
finish with mounting holes located 72 degrees apart, 
4-3/4 in. deep. Available in other sizes and modifi­
cations and with air flow push or pull over motor. 

McLean Engineering Labs., Dept. ED, P.O. Box 
228, Princeton, N.J.
CIRCLE RS ON READER-SERVICE CARO FOR MORE INFORMATION

Concentric Shaft Pots

Simplify Panel Layout
Two potentiom­

eters can be single­
hole mounted fcr 
control by a dual 
knob, by reason of a 
new concetric-shaft 
design. Standard 1/8 
and 1/4 in. shafts 
are used. The assem­

bly is mounted with the usual 3/8 in. threaded 
bushing; however, it is also available with servo­
style mounting. A wide variety of resistance ranges 
can be furnished in many combinations; either or 
both elements can be supplied for continuous rota­
tion, or with stops.

Waters Manufacturing, Inc., Dept. ED, P. O. Box 
368, South Sudbury, Mass.
CIRCLE 86 ON READER-SERVICE CARD FOR MORE INFORMATION

TRONIC DESIGN • January 15, 1957



FLEXIBLE
AT -90*F!

Mew label provides Positive Test 
No. Identification on every spool

Cross 
section of 
ordinary 
spool

i Resinite 
EP-93

I «Ä
Cold brittle tests prove Resinite EP-93 flexible at —90° F, 
yet this Specification Vinyl Insulation Sleeving will with­
stand 185°F continuous operation, unusual for an L-T tubing. 
EP-93 also offers exceptional flame, fungus and corrosion 
resistance — plus the many exclusive advantages of the 
Resinite Soft-Wound packaging system.
One order will show you why more Resinite Specification 
Vinyl Sleeving than all others is used by the aircraft andvinyl Sleeving 
electronics indilustries.

Comes m all 3 Specification size ranges. #20 AWG 
thru 2W IL in all standard wall thicknesses.

Cross section 
of “Soft- 
Wound” 
spool

Exclusive Resinite “Soft-Wound” 
spools deliver sleeving full round

PROPERTY MIL-I-7444AU) EP-93
Brittle Point —90* F Max. —90* F Max.

Inflammability 15 Sec. Max. 6 Sec. Avg.
14 Sec Max.

Corrosion Shall not accelerate 
metal corrosion Pm

Oil Aging Shall not deform 
or lose flexibility Pass

Fungus 
Resistance

Shall not support 
Fungus. No Mercury Pass -

Dry Dielectric 
Strength 200 Volts/Mil./Min. 390 V/M/Avg.

280 V/M/Mm.
Wet Dielectric 

Strength 200 Volts/Mil./Min. 335 Y/M/Avg.
250 V 'M/Min.

CHEMICAL DIVISION RESINITE DEPT BOX 1589 SANTA BARBARA. ▼ CALIFORNIA
SPECIALISTS IN VINYL SLEEVING ANO TUBING FOR THE AIRCRAFT. ELECTRONICS, ELECTRICAL ANO PHARMACEUTICAL FIELDS

CIRCLE 97 ON READER-SERVICE CARD JOE MORE INFORMATION
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measurement of incremental

other instruments In the

CAMDEN, N.J.

IMMIDIATI 
AVAILABILITY

RADIO CORPORATION 
OF AMERICA

RCA PRECISION IMPEDANCE BRIDOE 
TYPE LS-52 $5«S?

Aho about a utility brldgo.

Precision
engineered 

to do
a more

versatile
job

THIS PRECISION IMPEDANCE BRIDGE has a combination of advanced 
. features which you’ll respect more and more as you put it to work!

"Most versatile bridge in its price class, it provides an internal metered 
source of voltage and current; AC detection for all measurements, 
including DC, via ‘’magic eye” null indicator; provision for use of 
external standards. It measures resistance, capacity, inductance, dis-
sipation factor and "Q” ... facilitates 

. inductance and electrolytic capacitors.

RESISTANCE:
0.01 ohm to 10 megohms. 
Accuracy«
± 1% from 0.1 ohms to
1 megohm.
±2% outside these Unfit*.

CAPACITANCE:
1 ppf to 100 pf.
Accuracy«
±1% from 100 ppf to 10 pf 
±2% or ±0.2 ppf, which­
ever is greater, outside 
these limits.

Fer complete Information on the above and
RCA line write to RCA, Dept. NC-292, Bldg. 18-1, Camden, NJ.

•trito in U.S.A., f.o.b. Comdan, N.J. Sabfact to chooga without notka.

INDUCTANCE:
10 pH to 1,000 H.
Accuracy:
±2% from 100 pH to 50 H.
±3% from 50 H to 1,000 

,H. somewhat less accurate 
from 10 pH to 100 pH.
Q:
Oto 12.
Accuracy« ±5% of 
reading or ±0.005 for 
values less than 0.1.

DISSIPATION FACTOR: 
0 to 0.12.
Accuracy« ±5%.

DC COMPONENT:
Adjustable between the 
following limits:
Current« 0 to 100 ma. ±3%.
Voltage: 0 to 50 V, 
0 to 500 V.

BRIDGE EXCITATION«
Internal: 1,000 cps ± 2%, 
power line frequency or DC. 
External: 50 to 10,000 cps.

COMMERCIAL 

ELECTRONIC 

PRODUCTS

In Canada: RCA VICTOR Company Ltd., Montreal

CIRCLE 88 ON READER-SERVICE CARD FOR MORE INFORMATION



MallorY
Available to

CIRCLE 91 ON READER-SERVICE CAR’

Conn.
CIRCLE 89

—can best supply your mer­
cury battery and subminia­
ture capacitor needs for mini­
aturized transistor circuit 

design and production.

—developed the smallest sub­
miniature capacitors—in the 
broadest ranges of voltage 
ratings and capacitances 

available anywhere.

—pioneered the mercury bat­
tery-known for its constant 
voltage discharge rate.

Write or ask for complete 
technical data on Mallory 
mercury batteries and types 
TAP, TAW and TNT (tan­
talum) capacitors.

ACETRIM
«KöTAKCfÖ«

MallorY

SHAI

CO

S”E

elec

'08 W ■
CIR J

SHOC 
TEME 
CODE 
PICKi

ROTA

fl

Remote Position Control 

Linear or Rotary Motion
Intended for 

remote or auto­
matic control of 
manipulation in 
radioactive or 
other hazardous 
locations, for 

power plant and other controls in aircraft, for valve, 
throttle or fuel mixture activities, and the like, this 
remote positioning system can control either linear 
or rotary motion. It consists of a transmitter, ampli­
fier and receiver. The amplifier needs 115 v, 400 cps 
ac, but the motor at the receiving end may be oper­
ated by practically any power available. Input-out- 
put ratio can be 1:1 or any other ratio desired. Ac­
curacy is independent of load, since full voltage is 
applied to the motor in the receiver whenever any 
error signal is initiated, and this can be as low as 0.2 
per cent of scale. Override, inching and interlock 
features are optionally available.

The Bristol Company, Dept. ED, Waterbury 20,

ON READER-SERVICE CARD FOR MORE INFORMATION

Sub-Miniature Potentiometer

150,000 Ohms
The resistance range 

of sub-miniature pre­
cision wire-wound po­
tentiometer trimmers 
has been increased to 
cover from 10 to 150,000 
ohms, with a standard 
linearity of ±3 per cent. 
Ultra compact, only 1/2 
in. and weighing but a 
1/4 oz, they offer out­
standing performance 
characteristics and de­
pendability in the tiniest 
possible size. Specifica­

Usef 
inch 
cont 
read 
as tl 
puls

GRJ 
binar
BIN. 
binar
BIN. 
Capa

tions include: good resolution; high torque as re­
quired; ambient temperature —55 to 125 C; power 
rating 2 w for 60 C rise.

Case is one-piece precision machined aluminum 
for maximum heat dissipation. All units meet JAN- 
MIL specs, are antifungus treated and completely 
sealed against sand, dust or other foreign matter 
to avoid abrasive action between moving parts. 
Available in threaded bushing, servo or flush mount­
ing, or ganged units.

Ace Electronics Associates, Inc., Dept. ED, 103 
Dover St., Somerville 44, Mass.
CIRCLE 90 ON READER-SERVICE CARD FOR MORE INFORMATION

P. R. MALLORY & CO. INC. 
Indianapolis 6, Indiana

ELECTRONIC DESIGN • January 15, 1 57



BINARY

BINARY

CODED DECIMAL

LIBRASCOPE
SHAFT POSITION-TO-D1GITAL

GRAY CODE

,t-
nt Equipped with ANTI-AMBIGUITY 

DOUBLE BRUSH PICKOFFS

Tape-Recorder Reproducer 

14 To 28 Channels

Designed specifically for 
recording and reproducing 
data fromjtelemetering chan­
nels, Model TR-150-14 is a 
rack mounted 14-channel 3- 
speed tape recorder and re­
producer. Data are recorded 
on and reproduced from a 
2400 ft magnetic tape mov­
ing at 15 ips, 30 ips or 60 ips.

The frequency response of 
the Model TR-150-14 is: 200 
to 20 kc ±3 db at 15 ips, 
200 to 40 kc ±3 db at 30 ips, 
200 to 80 kc it3 db at 60 ips. 
Rewind time is less than one 
minute for a full reel of tape. 

The Model TR-150-14 is supplied as 5 separate 
units, each suitable for mounting in a standard 
relay rack. The separate units comprise a low and 
high voltage power supply; filament and bias sup­
ply, recording amplifiers, playback and amplifiers 
and tape transport mechanism.

Model TR-150-14 features unique applications of 
a 3-speed motor, and specially designed circuitry 
for changing speeds and automatically accomplish­
ing compensation.

The unit can be supplied to record data from as 
many as 28 channels.

Telectro Industries Corp., Dept. ED, 35-18 37th 
St., Long Island City 1, N.Y.

b- 
he

ge 
es

CIRCLE 94 ON READER-SERVICE CARD FOR MORE INFORMATION

a- 
li- 
lit

Useful in a wide variety of applications, 
including digital aircraft and missile 
controls, machine tool controls, digital 
readout from strip chart recorders, and 
as the modulator and de modulator in 
pulse-code modulated radio links.
GRAY CODE model - Capacity of 8 
binary digits (single brush pickoff), 
binary model-Capacity of 7 to 19 
binary digits.

BINARY CODED DECIMAL MODEL 
Capacity range from 0-1999 to 0-35,999.

Units for special codes or 
capacities are built to meet 
specific requirements.

SHOCK ENDURANCE............................... 20g

ite 

ry 
>es 
in-

D

'57

TEMPERATURE RANGE..-50° to 83°C min. 
CODE DISCS............ Rhodium plated phenolic 
PICKOFFS....................... Multiple wire brush.

Two pickoffs/channel 
ROTATION............. Continuous, either direction.

RUGGEO-NON MAGNETIC-LONG LIFE 
MAY BE READ WHILE IN MOTION

SPECIAL CONVERTERS DESIGNED TO MEET 
YOUR INDIVIDUAL PROBLEMS

Send for illustrated brochure

IBRASCOPE
A SUBSIDIARY 0+ GENERAL. PRECISION EQUIPMENT CORPORATION

W stern Avenue • Glendale, California

CIR LE 93 ON READER-SERVICE CARD

ELEC RONIC DESIGN • January

De Voltage Ratio Tester 

For Fast Readings
Wherever voltage or 

resistance ratios are 
more important than ab­
solute values a new ratio 
tester provides quick, ac­
curate measurements. It 
measures de voltage ra­
tios for such devices as 
potentiometers, etc. Its 
own self-contained mer­
cury cells and standard 
cells provide voltage in 
two ranges, 1 v and 10 v. 
Switching permits using

either these internal sources, or an external source. 
Accuracy is 0.05 per cent.

Allegany Instrument Company, Inc., Dept. ED, 
1091 Willis Mountain, Cumberland, Md.

CIRCLE 95 ON READER-SERVICE CARD FOR MORE INFORMATION
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Write for FREE Bulletin 145-57

61

O/H*  HELP LICK HIGH VOLTAGE

ARC-OVER IN AIR-BORNE RADAR UNIT
WHEN MOTOROLA designed this 10 inch air-borne radar indicator to operate at 
60,000 ft. they eliminated high voltage arc-over by pressurizing the unit. But 
this created excessive heat.
TO DISSIPATE HEAT an air-to-air heat exchanger, using three Joy Axivane fans 
was built in. Two external fans blow outside air between two plates separated 
by aluminum tubing. Another Joy fan, sealed inside the pressurized radar unit 
circulates hot inside air thru this tubing.
THESE JOY FANS must operate in the wide temperature range of —55°C to 
+125°C . . . tough treatment.
Joy has over 250 models and 1300 designs of these high performance fans ready 
to solve your toughest air-moving problem ... be it electronic cooling, de-icing 
and defogging or ventilation. Write Joy Manufacturing Company, Oliver Building, 
Pittsburgh 22, Pa. In Canada: Joy Manufacturing Company (Canada) Limited, 
Galt, Ontario.

JOT..EQUIPMENT FOR AVIATION ... FOR AU INDUSTRY

Ground 
Power Units

Portable 
Lighting

Electrical 
Connectors

Vaneaxial 
Fans

CIRCLE 96 ON READER-SERVICE CA^ FOR MORE INFORMATION



“Specialists in fasteners for Industry“

62

Get a quick answer to your 
stressed panel fastening 
problems Write for 
Catalog No. SPF 56 today!

SPF eliminates shortcomings of other methods of 
securing removable structural panels... • *

• gives all the advantages of a thread plus 
continuous thread engagement

e overcomes cross-threading and stripping

o fastens and unfastens in less than a full turn

o compensates for “warpage” or “spring back** 
of panels

o saves on structural weight and maintenance time

e provides positive clamping force of a bolt

e prevents deflection under loads

FASTENER CORPORATION
•1 Spring Valley Road, Paramus, N. J.

WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CAL. 

CIRCLf 98 ON RFADER-SERVICI CARD FOR MORS INFORMATION
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Tatesya 
Synchros

DBR 
band 
filter

• RESOLVER SYSTEMS 
incorporating size 23 
resolvers, network box 
and amplifier.

• and SPECIALS 
designed to the particular

- application.

Ford Instrument’s Telesyn Resolvers 
-precision-built for the extreme 
•efficiency and accuracy of the Com­
pany’s computers and control systems 
— are available to meet your own 
quality requirements.

CIR R

EIE' Î

VHF Band Rejection Filter 

Flexible Bandpass Shape
Model 

is a vhf 
rejection
which achieves 
extreme stability 
and flexibility 
by means of 

separately tuneable high Q rejection sections. It is 
especially useful in eliminating adjacent broadband 
interference or multiple spurious signals and is par­
ticularly well suited for use in removing interfer­
ence to color TV signals.

This unit has a nominal 05 db insertion loss and 
±0.5 db passband response. Twelve superimposed 
assymetrical notches permit a great variety of pre­
cision response shapes to be easily achievable. Typi­
cal adjustments provide a rejection band 600 kc 
wide with minimum attenuation of 90 db, 1 mc 
wide with 75 db attenuation or 6 mc wide and 25 
db minimum attenuation. It can be adjusted to af­
ford the equivalent of a bandpass response in the 
neighborhood of a passband.

As a bandpass filter it will provide 60 db attenua­
tion approximately 1 mc outside the passband with 
35 db attenuation 6 mc outside the passband. This 
unit mounts in a 19 in. relay rack and is available 
with various types of connectors, matched to main­
tain minimum VSWR. Current model (DBR-26) is 
tuneable in the range of 50 mc to 100 mc.

Entron, Inc., Dept. ED, 4902 Lawrence St., Blad­
ensburg, Md.

CIRCLE 99 ON READER-SERVICE CARD FOR MORE INFORMATION

*

Power Terminal Blocks

100-225 Amperes
Three new termi­

nal blocks are de­
signed for relatively 
high voltage, high 
current power con­
nections. Designated 
types S, O and L 
they can be supplied 

in any desired combination either with each other, 
or with terminal sections such as H, BT and BS. 
Consequently, both control and power terminals 
can be assembled in one block.

All three new terminals are rated 750 v; type L is 
rated at 100 amp; type O at 125 amp, and type S at 
225 amp, with screws for No. 1 wire lugs, No. 1/0 
wire lugs and No. 4/0 wire lugs, respectively. Steel 
mounting brackets are plated with zinc dichromate.

Curtis Development and Mfg. Co., Dept. ED, 
3250 N. 33rd Street, Milwaukee 16, Wise.

CIRCLE 100 ON READER-SERVICE CARD FOR MORE INFORMATION

TELESYN 
400 CYCLE 
RESOLVERS

FORD INSTRUMENT 
COMPANY

Division of Sperry Rond Corporation 

31-10 Thomson Avo.
Long Island City 1, N. Y.

Ford Instrument's standard components

Oimmtrals Mot tn

tatayn

• STANDARD RESOLVERS 
in Sizes 15 and 23.
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you’ll check 
waveshapes

much faster 
with a

SWEEP-SYNC

15, 1957

new automatic sweep 
generator eliminates 
manual oscilloscope 
adjustments
This instrument frees you from the 
tedious, time-consuming job of manip­
ulating controls. Hooked up to your 
cathode-ray oscilloscope, it adjusts 
automatically every time you change 
signal frequency. Change it 10... 
50... 500 times an hour—the display 
comes up unaltered, and with the pre­
set number of cycles. You never lose 
the display. Hence all the time you 
now spend setting and resetting dials 
is put to productive use. You get 
more work done, with less distraction.

Trigger input — any waveshape 
5 cps to 100,000 cps. Output is saw­
tooth, approximately 10 V.P.P. The 
SWEEP-SYNC saves time in circuit 
development, production testing, and 
waveshape monitoring...makes many 
v sual techniques practical. Occupies 
oily 4* of front panel width. Write 
f t literature.

I CHADWICK 
HELMUTH 

few COMPANY
472 East Duarte Road 
Monrovia, California

CIR< J 103 ON READER-SERVICE CARD

Frequency Monitor 

And Voltages Indicator
A fail-safe voltage 

and/or frequency 
monitor, can be ad­
justed to usual mili­
tary and commercial 
specifications or is 
adaptable to special 
requirements. This

over/under voltage/frequency monitor incorporates 
a Regohm regulator. A typical monitor, for example, 
could be used to actuate an aural or visual warning 
signal when the line is 5 per cent off nominal volt­
age or frequency and disconnect or turn off equip­
ment at the 10 per cent limit Percent Off points are 
precisely adjustable, and monitoring functions of 
any degree of complexity can be performed.

Electric Regulator Corp., Dept ED, Norwalk, 
Conn.

CIRCLE 104 ON READER-SERVICE CARD FOR MORE INFORMATION

Rf Sweep Generator Kit

High Accuracy, Low Cost

•
 The rf sweep genera­

tor kit provides high 
accuracy and reliability 
at low cost. The unit has 
an electro-mechanical 
wobbulator system which 
provides good sweep lin­
earity. Frequency range 

is 300 kc to 250 me on four fundamental ranges and 
sweep is fully variable from 0 to 13 me on any fre­
quency within this range.

The sweep system used in this instrument is ad­
justed by means of a panel-mounted control to in­
sure high linearity even with changes in tempera­
ture and humidity. An automatic gain control cir­
cuit keeps the output voltage constant within 1 db 
throughout its entire range.

A built-in crystal-controlled marker accommodat­
ing any two crystals is included. An input to permit 
use with an external marker is also provided.

A switch for selection of marker crystals is lo­
cated on the front panel. Rf sweep output is in ex­
cess of 0.15 v and is adjustable by means of step­
type and continuously variable output attenuators.

An external marker may be mixed with the crystal 
marker and controls are also provided for marker 
amplitude and phase shift. A convenient 5 v rms, 
60 cy sine wave horizontal sweep voltage is available 
from the front panel for scope synchronization. Also 
included is a horizontal retrace blanking circuit.

Allied Radio Corp., Dept. ED, 100 N. Western 
Ave., Chicago 80, Ilk
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Nam«

Position

Stat«

GENERAL* ELECTRIC

Company

City............

THERMAL CONDITIONING OF ROCKETS AND GUIDED MISSILES

HEATING OPTICAL, ELECTRONIC, OR HYDRAULIC AIRBORNE EQUIPMBH

WHERE CAN YOU USE
G-E SPECIALTY HEATING EQUIPMENT?

Whenever your equipment requires 
thermal conditioning, General Electric 
specialty heating equipment can help.

G.E. has had extensive design 
and manufacturing experience in pro­
viding controlled heating for a wide 
variety of applications. These applica­
tions range from giant guided missile 
blankets to tiny one-inch-long accel­
erometer heaters. Problems of intricate 
shape, large or small size, unusual en­
vironmental conditions, and amount 
of heat required have all been solved.

LET US ANALYSE YOUR HEATING 
PROBLEM; a General Electric specialty 
heating expert is available and a 
prompt answer is assured.

FOR MORE INFORMATION contact your 
General Electric Aviation and Defense 
Industries Sales Office or send coupon.

General Electric Company
Section AA220-10A, Schenectady 5, N. Y.

Please send me new bulletin GEA-62S5, 
G-E Specialty Heating Equipment. 

□ for immediate project 
□ for reference only

Progress k Our Most Important Ptodud
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for Teflon* wire
From advanced know-how and industrial chemistry ... came 

"Teflon." Through unique applications of "Teflon“ on 
wire and cable ... Hitemp Wires, Inc. has opened new 

horizons for the electronic and electrical industries.
With “Teflon“ insulated wire, tubing, multi-conductor 

cables, lacing cord, tape and sowing thread, miniaturized 
electronic and electrical components are now possible ... 

with the amazing working temperature range of —90°C to +25O°G

“Teflon“ insulated products offer this unexcolled combination 
of properties: low loss factor, low dielectric constant, 

high volume resistivity, nonflammable, low coefficient 
of friction, unaffected by moisture, tough ... yet

flexible, and completely inert to all known commercial solvents.

hr Oittrikaton 
IM M Country IM 
HidonM. IM »«A
€4MM,

ferule Accimry C« 
ICI Orinoco Orin 
•'|daltrt * f

For better products ... for lower production costs, call the 
loading specialist in high temperature insulations . 

nearest Hitemp Wire, Inc. solos engineer.
.. your

HITEMP WIRES INC.
26 WINDSOR AVE., MINEOLA, NEW YORK

SUM MMM
**'• •**« C Mimi 

563t Oyer Stmt loi 331
_ Wü Ure So«» Motley. M

NATIONAL REPRESENTATIVES

Scottie, WnknitM
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3030 N Cicero Ml 
Cloute <1, IHinorl

IIMIM 
lorry JoImM 

1163 H E 3M Me 
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if you're feeling very iveL

or if you're feeling queerly

if it's living you want most

have a checkup yearly

L AMERICAN CANCER SOCIE Y

Ill

u

ELEC '

traqua 
Max. J 

Max. 
Dynani 

ohms, 
Impedì 
2O0K 
Sin: 1

Power Supply

For Oscilloscope

The Type 126 power 
supply supplies the re­
quired voltages and cur­
rents necessary to power 
one Tektronix Type 360 
indicator or any one of 
the Type 160 series 
waveform generators. 
The Type 126 mounts 
beneath the unit to be 
powered, and includes a 
cabinet to house both the 
Type 126 and the pow­
ered unit. A Type 126 
power supply combined 

with a Type 360 Indicator makes a practical, com­
pact slave unit for any tektronix oscilloscope. Out­
put voltages: -|-300 v dc, unregulated: -|-225 v dc, 
regulated, 45 ma; -¡-150 v dc, regulated, 5 ma; 
—170 v dc, regulated, 30 ma; 6.3 v ac, unregulated, 
4 amps. Weight 10-1/2 lbs.

Tektronix Inc., Dept. ED, P.O. Box 831, Portland, 
Ore.
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Sector Potentiometers

For Control Systems

A new and 
complete line of 
sector potenti­
ometers has 
been especially 
engineered for 
control systems 
and instrumen­
tations in air­
craft and missile

systems. The Models CP01-0103-1, CP01-0207-1 and 
CP01-0204-1 precision potentiometers are designed 
to measure angles from zero to a maximum of 90 
degrees of shaft rotation. Accuracy is achieved to 
0.5 per cent, and resolution to 0.10 degrees.

The instruments are of rugged, all-metal construc­
tion with high temperature insulation, capable of 
withstanding up to 300 F. They are particularly 
qualified for explosion-proof requirements; severe 
environmental conditions, vibration, shock and tem­
perature.

All three models are available with shaft exten­
sion from either or both sides; also with terminals 
or with integral cable; and singly or in dual gang 
units.

Humphrey Inc., Dept. ED, 2805 Canon St., San 
Diego 6, Calif.
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This 
hermet 
packag 
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Many cancers can be cured if 
detected in time. That’s why 
it’s important for you to have 
a thorough checkup, including 

a chest x-ray for men and 
a pelvic examination for 
women, each and every 
year ... no matter how 
well you may feel.

CIR I
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Control

Dept.
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half-de-tioned
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SANDERS
Model 2 Phase 

Comparator

Machinery Electrification, 
Northboro, Mass.

can be used as a 
modulator, 

demodulator 
or switch

No-Contact Proximity 

Uses HF Energy 

j The 
I noni«

kC 'RONIC DESIGN • January

gree steps through a 
rack engagement; a micrometer advance on the 
rack mechanism permits fine phasing to within one- 
half minute. Settings are repeatable to within one 
part in 200,000. The test fixture is supplied with a 
set of standard potentiometer pilot diameters. Adap­
ters for special components are also available.

Millitest Company, Dept. ED, 88 Madison Ave., 
Hempstead, L. I., N. Y.
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Rotary Test Head

For Synchros, Resolvers
Potentiometers, 

synchros, resolvers. 
an^ the like can be 
tested to high de- 

NLg grees accuracy by^^^b^^b 
which of a
precision gear, shaft 
and chuck. The 
whirl can be posi-

MEK-3030 elec 
proximity con-

■
 trol detects the presence 

of an insulator or con­
ductor at the detecting 
point without making 
contact with the surface. 
It can be used as a limit 
switch which does not 
require physical contact 
with the controlling sur­
face, or as a level con­
trol of such materials as 

soap, coal, oil, etc. It can also be used as an inter­
face control between two dissimilar fluids. Prox­
imity Control has voltage regulation, plug-in relay, 
visible contacts. Specifications: input voltage 115 v, 

60 cy; line consumption 25 va; relay capacity 5 a, 
115 v; contact available spdt.

The unit operates on a principle of high fre­
quency energy. The presence of the material close 
to the detecting element is reflected into the elec­
tronic circuit as an increase in loading. This loading 
is detected and amplified to operate the relay. 
Several different types of detecting elements are 
offered to handle the large number of requirements 
encountered in the industrial electronic field.

This compact, rugged comparator is 
hermetically sealed in an inert gas and 
packaged for mounting in a standard 
octal socket. Two full-wave bridge rec­
tifiers are used to obtain a high degree 
of stability and balance.

As phase sensitive comparators, these 
units can be used to measure the ampli­
tude or phase of an input signal with 
respect to a reference signal. As de­
modulators, DC output can be obtained 
either single-ended or push-pull with 
respect to ground. Suitable for all 
military applications.

SPECIFICATIONS

Frequency Response: 0 to 5000 CPS; 
Max. Reference Voltage: 120V. RMS; 
Max. Output Voltage: ± 50V. DC; 
Dynamic Range: 46 db; Load: Max. 200K 
ohms, — Min. 20K ohms; Input 
Impedance: Approx. 200K ohms with 
2O0K ohms load and 1:1 transformer. 
Size- 1" dia. x 3*; Weight: 2 ozs.
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METAL-CAL manufactured by C & H Supply Company 
415 E Beach Ave.. Inglewood 3. California Dept. ED

CITY_________
Pat. Pending

YOUR

Coin test equals 
years off normal wear
Scrape a coin briskly over your product’s name plate or decal. 
Chances are it will scratch the name plate or tear the decal right 
oil. Not so with Metal-Cal.

Even under extreme conditions of temperature and abrasion, 
Metal-Cals remain bright and easy to read for years. Metal-Cal, 
the original aluminum foil applique, is made of .003 inch alumi­
num. backed with an amazing adhesive requiring no screws, 
pins, rivets or heat for normal application.

And the eye appeal of Metal-Cal’s shiny or matte aluminum 
finish plus a choice of deep, rich colors... anodized, dyed and 
etched right into the metal, is a real sales tool in itself.

[ Mslii&i

Send this coupon 
for free sample 
and brochure today!

Try the coin test today. See if 
your present label measures up 
to the permanent, long wearing 
beauty of a low cost Metal-Cal.
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Alignment Instrument

DERFORMS

CONVENTIONAL 1800 F

marker

CIE 125

CI1CU lit ON READER-SERVICE CARD FOR MORE INFORMATION

1-Band 5-5000 Cps Oscillator

Needs No Zero SettingELECTS

RESEARC

ENGINEER - -

for

Applied

Research

ICIE 26emeu lie on reader-service card for more information CIRCLE 121 ON READER-SERVICE CARD FOR MORE INFORMATION

$266.00 
. $11.00

tuning range.
The variable marker is a birdie

Waltham Laboratories 
100-J6 First Avenue
Waltham. Massachusetts
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kan us,

----------CUTS
SHORT RUN 
STAMPING 

COSTS-------

The right amount of 
'older every time when you use 

fl Kester Solderforms in your assembly operation. 
/ a Produce better looking and more efficient products 
ft/ as well as greatly increase speed 
fl of manufacturing.

WHKM TO UM KfSTfR SOLDHFORMS
Capacitors • Switches • Resistors • Transformers 

Relays • TV and Radio Tuners • Gauges • Small 
Metal Assemblies and Controls ... many, many other*.

5000 cps is calibrated in a true log scale.
Mechanical sweep and other auxiliary compo­

nents can be attached to the tuning shaft, which 
extends beyond the rear of the compact and port­
able cabinet. The instrument is also available in 
a standard rack-mounting panel.«

Dynac, Inc., Dept. ED, 395 Page Mill Road, Palo 
Alto, Calif.

lem piece and savel

WR/TE TODAY for free »ample» and complete information

KESTER SOLDER
COMPANY 4266WrightwoodAvenue, Chicago 39, Illinois

Newark 5, Now Jersey • Brantford, Canada

9 holes—two different size* 
Tolerance—hole dia. + .002/— .001; location de .003 
Blank size (developed)—l’A* x 3* 
Material—.062 C. R. Strip Steel

RELAY BRACKET HOLE FUNCHINO ANALYSIS

An adaptation of the 
rm oscillator design, the 
new DY-2000 sweep os­
cillator requires no zero 
setting, and covers the 
frequency range 5 to 
5000 cps in one continu­
ous band. Range chang­
ing, switching transients 
and dial discontinuities 
are eliminated. The dial 
is large for easy reading, 
and between 50 and

r The bi* name in small tubing
NORRISTOWN, PA.

Johnson & Hoffman Mfg. Corp., Mineola, N.Y.—an affiliated company making piscisk» 
metal stampings and deep-drawn parts such as those used in the electron guns that g< 
with this new cathode.
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~ The Radalign-

i'»r the.

M 10 to 145 me
range. The new 

* instrument in­
cludes a sweep­

ing oscillator, calibrated variable-frequency marker 
and fixed crystal-controlled markers.

The fundamental-frequency sweeping oscillator 
is continuously variable in six overlapping bands 
accurately calibrated on a direct-reading dial. 
Sweep widths are provided variable to 60 per cent 
of center frequency below 50 me, 30 me above 50 
me. Rf output voltage is 1.0 v rms into 70 ohms, 
age’d for ±0.5 db flatness over widest sweep and

J^jzi/TOOL&MFG.CO.
I Qualify Stamping» in

\ fl Small Quantitiai

> • > 3650 Alabama Ava., Minneapolis 16, Mim
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no limit on shape fl versatility... economy I 

when you use K KESTER

Hong n 
he lock 
new is

Single Hole “Short Run” jig punching
Tools and first 1,000 pieces.....................$129.00
Subsequent re-runs 1,000 pieces............$102.00 
“Permanent Gang Die” Punching 
Tools and first 1,000 pieces.............  
Subsequent re-runs 1,000 pieces ... 
“Multiple Hole Process” Punching
Tools and first 1,000 pieces......................$70.00
Subsequent re-runs 1,000 pieces.............$41.00

In analyzing the problem it was found that only through Federal*! 
multiple hole-punching process could stamping costs be cut and 
still hold to rigid tolerances. Let Federal quote on your next prob-

low as 
tempe 

; fumisi 
ses. Tii 

5 secon 
virornn 
y direc 
Trans-i 
l Mass.

PROBLEM:
Relay Support Bracket 
with

New miniature disc cathodes...

... REDUCE HEAT, WEIGHT V 
AND SIZE IN PORTABLE TV SETS
They save up to 50% of required heater power, in con­
trast with most disc cathodes—hence less heat inside the 
cabinet. 25% smaller size makes possible a shorter picture 
tube with a narrower neck ... a smaller deflection yoke... 
and smaller overall cabinet size. If you are designing picture 
tubes for portable TV, and if you plan to use either 450 or 
300 ma. heaters, get complete information on these new 
Superior ED-1-7 miniature disc cathodes. Write Superior 
Tube Company, 2050 Germantown Ave., Norristown, Pa.

If you are an electronic 
research engineer qualified 
to assume major project 
responsibility, there are 
excellent opportunities at 

, Sylvania’s new Applied 
'^Research Laboratory. We are 
presently forming groups to 
Carry out theoretical and 
Experimental research to 
establish system 
requirements for future 
aA-craft ECM systems and 
airborne radars; devise and 
evaluate counter- 
countermeasures 
techniques; study low 
alt tude clutter rejection 
problems; and investigate 
passive detection system 
rec uirements.
If j our interest is in one of 
these fields, you will find 
stimulating associates and 
unlimited opportunities to 
contribute and gain 
recognition at Sylvania. 
h^or further information 
«fend resume to:
Dr. L. S. Sheingold, 
Manager 
Applied Research Laboratory

generated by a separate cw oscillator continuously 
variable from 5 to 170 me in six overlapping bands 
and calibrated to ±1 per cent on a separate direct­
reading dial. Eleven individually-switched, crystal- 
controlled pulse-type markers at customer-specified 
frequencies are provided for both separate and 
simultaneous operation.

Kay Electric Co., Dept. ED, 14 Maple Ave., Pine 
Brook, N.J.
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Resistance Thermometers

Deliver 5 V at 20 Ma

ICLE 125 ON READER-SERVICE CARD FOR MORE INFORMATION

Self-Locking Clinch Nuts

Non-Ferrous

4. Economical cost

5% and

CORNING

CIRCLE 127 ON READER-SERVICE CARD FOR MORE INFORMATION

Rugged and stable under high temperature conditions, these 
Corning S-Type resistors provide savings in space and cost.

ohms to 1 megohm.
Corning Type S resistors have an 

average change in resistance of less 
than 1.5% after 1,000 hours at rated
power.

Tolerances of 1 %

3. Wide resistance range

EC RONIC DESIGN • January 15, 1957

Without 
plification

1.120° C. operation with 100% power, derating to 200° C. 2. Same size

10% are available to meet your exact 
applications.

And how does a volume price of 
25^ each for the S-20 ± 1% tolerance 
sound to you?

Write for detailed descriptive bul­
letin.
Ask for information on these other 
Coming resistors:
Type IP- Low-cost, low-power. In 3-, 
4-, 5-, and 7-watt sizes.
Type R—Power resistor to MIL-R- 
11804B. Tolerances of 2% or 5%, 7 
to 115 watts. Range: 10 to 1.000.000 
ohms.

Type H— High-frequency 2% or 5% 
tolerance. Standard ranges from 10 to 
1.000.000 ohms and ratings from 7 to 
140 watts. . >
Type HP—High-power resistors. 17, 30, 
70, and 150 watts. Tolerances of 2% 
or 5%. 20 to 500,000 ohms.
Type WC-5-Water-cooled. Range—35 
to 300 ohms. Versatile and adaptable. 
Type N—Accurate grade. Made to meet 
all requirements of MIL-R-10509B.

Other products for Electronics by 
Corning Components Department: 
Fixed Glass Capacitors*, Transmitting 
Capacitors, Canned High-C apacitancc 
Capacitors, Subminiature Tab-Lead 
Capacitors, Special Combination Ca­
pacitors, Direct-Traverse and Midget­
Rotary Capacitors*, Metallized Glass 
Inductances, Attenuator Platea.
* Di stributed by Erie Resistor Corporation

Now you can have resistors 
with all these advantages

To help you solve the problem of small 
space and high ambient temperature 
Corning has developed these Type S 
resistors.

These are not ordinary film-type re­
sistors. They are integral units made by 
bonding a metallic oxide to a Pyrex 
glass rod at red heat. They’re non- 
inductive and completely impervious 
to moisture.
Three sizes are now available in pro­
duction quantities:
S-20—-watt at 120° C. (or 1-watt at 
40° C.). Range from 10 ohms to 
100,000 ohms.
S-25—1-watt at 120° C. (or 2-watts at 
40° C.). Resistance range from 10 
ohms to 400.000 ohms.
$-30—2-watts at 120° C. (or 4-watts at 
40’C.). Resistance range from 30

k new me °1I If stainless steel
Jr A bulb resistance
\ # 1 thermometers

\X. I deliver outputs
up to $ v0^ a* 
20 ma. They are 
available in va­
rious ranges 
from —300 to 

1801 F. The temperature interval over which 
eir 100 ohm resistance change will occur may be 
low as 100 F. Detachable leads can be exposed 

। temperatures up to 600 F, and the bulbs can 
■ furnished for installation in corrosive liquids or 
ses. Time constant in agitated water is less than 
> seconds. The thermometers withstand extreme 
ivironmental conditions, including 60 g shock in 
y direction.
Trans-Sonics, Inc., Dept ED, Box 328 Lexington 

1, Mass.

^The range of clinch 
nuts employing the Ny- 

lok self-locking principle 
has been enlarged to in­
clude sizes down to 
Number 0. They are 
available in a wide 
range of ferrous and 

e self-locking principle of 
?s the need for lock wash­
er forms of safety fasten­
le requirements of AN-N- 
ich nut requirements.
;t of duPont “Zytel nylon 
I in the body of each Ny- 
jects beyond the threads, 
impressed into the threads, 
g action grips threads 
inter-thrust and creating a 
ontact of mating threads, 
sitive, whether the mating 
i unique advantage of Ny- 
:he screw can be inserted

ED, 611 Industrial Ave.,

E CARD FOR MORE INFORMATION
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Fast High Vacuum Pumps

[ace en

which counter-rotate 1 amp

Minn
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G-E Vac-u-sel Rectifier

ELECTRICGENERAL
CIR L

ORDINARY 
RECTIFIERS

Ordinary 
Selenium

the Rectifier Department, headquarters for silicon, ger­
manium, selenium, and copper-oxide component rectifiers.

These curves show how a G-E Vac-u-Sel rectifier which is 
operating at twice normal current, will outlast an ordinary 
selenium stack operating at only normal current. This explains 
how a smaller, less expensive G-E ectifier can be used to 
match performance of ordinary recti riers.

tress Is Our Mos/ Important Product ma c as 
ials » lu

Where temperatures are soaring and conditions rugged, 
General Electric Vac-u-Sel rectifiers continue to deliver 
dependable operation.
DEPENDABLE OPERATION IN HIGH AMBIENTS is a char­
acteristic of Vac-u-Sel rectifiers made possible by the exclusive 
manufacturing process described below. This process results 
in a rectifier that operates successfully at 130C ambient at 
full voltage and current . . . without derating. To operate 
under these conditions, ordinary selenium rectifiers must be 
derated. This high-temperature characteristic is available in 
Vac-u-Sel rectifiers at no extra cost.
WHEN DESIGN SPACE IS AT A PREMIUM, the high-tempera­
ture 45-volt Vac-u-Sel stack is your best buy. Its higher 
voltage rating means that fewer cells can be used than with 
lower-rated cells. The 45-volt stack will operate at HOC 
ambient at full voltage and current with a life expectancy 
of over 1000 hours.

For further information, contact your nearest G-E Appara­
tus Sales Office, or write for bulletin GEA-6273 to: Section 
461-43, General Electric Co., Schenectady 5, N. Y.

• Vac-u-Sel is the trade-mark of the General Electric Co. 
It designates top-quality selenium rectifiers manufactured 
by an exclusive sphere-type vacuum-evaporation process by

Lccuiati 
suited 1 
of piss 
orator

or sim 
kadoh

chamber. These finely machine«', ro­
tary pistons never touch one another 
or the pump casing. Consequently, no 
oil sealing in the pump chamber is 
required which would contaminate the 
vacuum system with backstreaming

by wei£ 
krams

epoo 4poo 6,000 epoo lopoo 
Life Expectancy-Hours

FOR HIGH TEMPERATURE APPLICATIONS such as mobile 
radios, G-E Vac-u-Sel rectifiers have given outstanding serv­
ice. Unlike ordinary rectifiers limited to 75C, the G-E Vac-u- 
Sel rectifier will operate dependably at full rating up to 130C 
ambient .. . and at no price premium.

where t 
beak c

The I 
straight 

Liso con 
Monet

vapors.
Featuring quiet, vibration-free op­

eration and low power consumption, 
these pumps have motors which op-' 
erate within the vacuum, eliminating 
need for shaft seals, which are freJ 

quently sources of leakage. Roughing 
is done directly through the pump 
without by-passing or valving.

The pumps are reported to be ex­
tremely fast mechanical pumps in the 
IO-1 to IO-8 mm Hg range. For ex­
ample, the 39 in. x 20 in. x 22 in. size 
has a throughput of 10,400 micron- 
cubic feet per minute at 10 microns. 
This permits the pump to handle sud­
den gas bursts encountered with cer­
tain metals when the pump is used 
with a vacuum furnace.

Rochester Div., Consolidated Elec 
trodynamics Corp., Dept. ED, 1775 
Mt. Read Blvd, Rochester 3, N.Y.
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A new line of fast, roots-type vac­
uum pumps is available in six stan lard 
sizes, covering maximum speed ri iges 
from 92 to 4900 cf per minute.

Basic mechanism of these pun is is 
a pair of figure-eight-shaped i )tors

Wind 
CIRCLI

G-E vac.-u-d>eL Stacks Rectify at 130C; 
Cost No More Than Ordinary Rectifiers

Super Power Klystron 

1 Megawatt Pulse
A giant, super power klystron, thd 

largest electron tube ever developed! 
has been announced. This new tube J 
the X626, is capable of generating 
100,000 w of average radio frequency^ 
power and more than 1,000,000 w of 
peak pulse power. It will be used in 
radar and linear accelerator opera­
tions.

The king-size tube, 10 feet-5 
inches long, is the first of a series of 
super power Eimas klystron tubes.

Eitel-McCullough, Inc., Dept. ED, 
San Bruno, Calif.
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Roller-type detent gives positive indexing action.

pera-

es ol

Write for complete data, catalog 
and engineering information.

■ As many as Eight poles available on each deck—where 
minimum space is a factor.

Patented knee-action rotor—ensures low and uniform con­
tact resistance. It also provides tamper-proof and trouble­
free operation over the life of the switch.

Turret-type solder lugs for excellent mechanical and elec­
trical connections.

524 West Mt. Pleasant Avenue 
Route 10, Livingston, New Jersey

■ One-piece combination contact and solder lug—solid-sil 
ver alloy contacts, gold plated to resist corrosion.

Here’s why: Positive solutions to critical rotary switch 
requirements can be found within the thousands of com­
binations of poles, positions and decks available from 
Da ven’s complete line of precision rotary switches.

Sf Ing-Loaded Thermocouple

For Sub-Surface Work
A pring-loaded thermocouple, type 

I is designed specifically for sub-sur­
face emperature measurements where 
it is 3ssential for contact to be main- 
tained. In this thermocouple line the 
isprii g (made of Inconel-X) holds the 
Couple tip firmly against the work sur- 
Le, assuring constant contact and 
accurate measurement. It is especially 
Lifted for temperature measurement 
L plastic extrusion machines, gen- 
Lrator bearings and dynamo end 
Liâtes; all typical of applications 

khere the measured part may tend to 
break contact with the thermocouple.

The thermocouple is available as a 
straight or 90 degree angle type. It 
ho comes optionally equipped with a 

layonet adapter allowing easy re- 
inoval and reinsertion for inspection. 
I Minneapolis-Honeywell Regulator 

Ko., Industrial Div., Dept. ED, Wayne 
l Windrim Aves, Philadelphia 44, Pa. 
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Lead Filled Thermoplastic

Used for Radioactive Shielding
Leadolene is an especially formu- 

ated polyethylene lead filled thermo- 
plastic compound that produces an 
homogeneous casting suitable for use 
in radioactive shielding, or as a high 
density molding compound. Leado­
lene, composed of 95 per cent lead by 
weight and 5 per cent polyethylene 
by weight, has a specific gravity of 7 
grams per cc, approximately. The 
specific gravity of the final compound 
can be controlled by changing the 
ratio of lead and polyethylene in ac­
cordance with specific requirements.

Leadolene melts at a temperature 
| 220 F into a low viscosity liquid. 
I the melting temperature and at 

imperatures of 300 F the compound 
jan be poured into the forms and used 
lor simple castings. The surface of 
lead dene is smooth, and resistant to 
Jxidation. Cast pieces can be remelted 
pd (ast again with no loss of mate- 
fals due to oxidation.
iTebctro Industries Corp., Dept. 
P, J5-18 37th Street, Long Island 
hy , N.Y.
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Action Type
Maximum Number 

of Positions 
Per Pole

Number of
Poles/Deck Size

Shorting 11-BM 24 one IK Dia. x 1% Depth
Shorting 12-CM 32 one 1% Dia. xl% Depth
Shorting 25-EM 48 two 2K Dia. xl% Depth
Non-shorting 85-EB 6 eight 2% Dia. x 1% Depth
Shorting 45-DM 23 four 2K Dia. x V^t Depth



NEW PHAOSTRON

EXPANDED SCALE 
. AC Voltmeter

VOLTS
Available now from 
distributors in 90V 
to 130V Range, 
AC Rectifier Type 
in all custom 
styles and sizes.

31/2" and 4¥2" 

rectangular meter

AO »0

NOW!... all the time-tested proven 
Phaostron features... PLUS UP TO 
TEN TIMES GREATER READABILITY 
for greatly increased accuracy!
Phaostron has squeezed down 
that under 90V portion of the 
scale, where you don’t need it, and 
expanded the section where you 
need it most — between 90 and 
130V. Precisely calibrated 1 volt 
scale increments provide greater 
reading accuracy. Wide frequency 
range—linearity—true rms read­
ing and Phaostron craftsman 
construction.

Phaostron Custom Panel Meters, 
with expanded scale, 90V to 130V 
AC rms, are available in nine types 
at your Parts Distributor. For spe­
cial requirements, write to the Prod­
uct Development Department for 
practical recommendations.

6" rectangular meter

2V2" ur 3¥2" 

round meter

PHAOSTRON INSTRUMENT & ELECTRONIC CO., 151 PASADENA AVE., SOUTH PASADENA, CALIF.
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St/Sf

Tai

Using a "ladle- 
bucket" principle, 
magnetic cores in 
the unique Mag- 
nivider circuit set 
a new high of re­
liability and rug­
gedness wherever 
counting, scaling 
or frequency divi­
sion is required.

Compared to conventional four-tv , .
hn. ai

S«lf-contain«d Magnividar plug-fat ( ’’’i

Ideal for your now equipment dmigi sts in <

NE
magnetica!
-controlled

COUN

DIVI

Temperature Sensing Control

—103 to 4-572 F
This temperature 

sensing and control 
unit plugs into a 115 
or 230 v ac line. It 
senses and/or controls 
temperatures from 
-103 to 4-572F, and 

can be set for either automatic on-off or locking 
operation. In the first, the control acts as a ther­
mostat, monitoring and maintaining temperature. 
If set for locking operation the unit turns off 
heat when a predetermined temperature is 
reached and keeps it off until an operator inter­
venes. It is sensitive to 0.075 F. The sensing element 
can be located as far as 200 feet from the instrument 
without loss of accuracy.

Models £0*6 available in a number of specific tem­
perature ranges. One is intended for use in hos­
pitals to warn of even a 0.075 degree change in 
patient’s body temperature. Construction is that of 
a bridge circuit with a thermistor as one arm of 
the bridge, and a meter-relay controller.

Assembly Products, Inc., Dept ED, Wilson Mills 
Road, Chesterland, Ohio.
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Ultrasonic Thickness Tester 

Reads on CR Tube
The Vidigage 

Model 14 ultrasonic 
thickness tester with 
automation convert­
er and recorder 
scans the wall thick­
ness of a 6 in. od, 2 
in. id steel tube. The 
small probe makes 
contact with only 
the outside of the 

tube. Thickness is indicated instantaneously on the 
cathode ray tube of the instrument. Green and 
red lights on the automation converter show 
whether or not the wall thickness is within prede­
termined limits. The output of the automation con­
verter is placed on a strip chart recorder, which 
indicates thickness variations as small as 1/20 per 
cent. The Vidigage can measure thickness on direct- 
reading scales from 0.005 in. to 2.7 in. It is also 
used extensively for determining bonding between 
materials, and the detection of defects in brazed 
sections.

Branson Ultrasonic Corp., Dept. ED, Stamford, 
Conn.

counters, one - tube Magnividers

• one-third the size
• 50% less power drain
• twice the reliability

• compatible scales of 9-10-11
• counting rates from 

0 to 50 Kc.
• both low and high 

impedance outputs
• direct cascading without 

buffer«

I to 3 
ds and 
¡Jing vv 
le mate 
th a cle 
PIC D 
atch Co 
Ave., I
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Magnividers have a wide 
of applications

• Random counting
• Preset counting
• Cycle counting
• Frequency division
• Timing chains

• Synchronizing circuits
• Accumulators

ran
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450 Ma TV Tubes
H For Series-String Use

[A fifteen new receiving tubes in- 
for use in television receivers 

Kd .g 450 ma series-heater strings 
|Mve 1 eaters with the same controlled 
[»linn up time to minimize voltage un- 
■Hjante during starting. In addition, 
H Jese ypes have heater-cathode volt- 

rulings sufficiently high to insure 
^Wpendable performance in series- 
®tg circuitry. Except for items in- 

■■ived in the changes of heater design, 
RHese new types correspond clectric- 
nW and mechanically to the proto- 
ffllpes 6AU6, 6CB6, 6DT6, 6BQ7-A, 
Mm8, 6AQ5, 6AT8, 6CG8, 6U8, 
B1W8-A, 6CG7, 6CM7, 6AX4-GT, 
IMq6-GTB/6CU6, and 6DQ6-A.
»«■Radio Corp, of America, Tube Div., 

ED, Harrison, N.J.
l^lntCLE 143 ON READER-SERVICE CARD

Emitter Lead

the inside STORY -

Collector Lead

Copper Mount

Base Lead

Germanium Wafer

Window Frame

Collector 
Mount

PNP Germanium Type — T 1041

St/St Round Spacer Posts

Tap Holes At Both Ends

A complete line of round spacer 
(sts in 3 diameters: 1/8, 3/16 and 
h in. and in lengths ranging from 
It to 3 in. have tap holes at both 
Ids and flats milled on sides for 
llding with a wrench while locking. 
Ie material is #303 stainless steel 
■th a clear passivate finish.
IPIC Design Corp., Div. Benrus 
latch Co. Inc., Dept. ED, 477 Atlan- 
|Ave., East Rockaway, L.I., N.Y.
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PHILCO.POWER TRANSISTOR
THERMAL DROP ly2°C PER WATT TYPICAL

The advanced design of Philco Power Transistors gives 
a new high in reliability. Superior thermal drop is 
achieved by placing the collector junction in intimate 
contact with the copper base—and the copper mount is 
assured maximum dissipator contact by “knee action“ 
of the aluminum mounting clamp. The Philco exclusive 
cold weld gives freedom from contamination—for long

li/e! Long, flexible, insulated leads assure optimum elec­
trical connection in printed circuitry—without disturbing 
the hermetic seal. Available in production quantities and 
specifically built for the audio output stage of auto radios, 
Philco Power Transistors are ideally suited to high 
power amplifiers, servo-amplifiers, power converters and 
low-speed switches.

ED-10

I 
ICS

:h
NY

STREET

Jn Y

Drafting Ellipse Templates

Flexible In Use

A set consisting of four templates^ 
30, 45 and 60 degree projection, 

Id also available individually, is an- 
unced. Each template has a range 
- to 6 in. major diameter, in incre- 

pts of 1/8 in. The ellipses are taper 
I allowing the use of a tubular 
ring pen when placed face down, 
fk of 0.060 in. plastic and green 
jted for easy vision, all cut outs are 
Vision smooth and have pencil al- 
pnee for absolute accuracy.
papidesign, Inc., Dept. ED, Box 
k Glendale, Calif.
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FEATURES
High beta at high currents* 100° C storage temperature • Improved alpha cut-off* Absolute hermetic seal 

Low surface leakage currents • Superior thermal drop • Low distortion • Low saturation resistance

Actual Size

Solder

Window Frame 
/ Indium
I (.005“ thickness)

Baso Lead

Germanium

Copper Cop^

Complete 
Transistor
Assembly \\\

Aluminum 
Clomp

Copper / \ |wMum
Collector (.005" thickness)

Mount 

Junction Cross Section

Specification«
Power Gain (5W—Class A) 35 db (typical)

D. Ç. Current Gain (Ic — —la, Vc - —1.5V)
40—150

Sat. Voltage (Ic — la) 0.8V Max.
Maximum Ratings

Collector Dissip. @ 75° C Ambient 10W.
Collector Voltage 40V.

Make Philco your primo source of information for Powor Transistor applications.
Write to Dept. ED, Lansdale Tube Company, Lansdale, Pa.
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LANSDALE TUBE COMPANY DIVISION
LANSDALE, PENNSYLVANIA



Write today for your free copy of this technical paper

1.160

ACTUAL SIZEAND THREE DECKS

3/16'

MDS CIRCLE 13
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WITH

CIICLF I
CIRCLE 148 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 152 ON READER-SERVICE CARD FOR MORE INFORMA ION

Maximum versatility, 1 to 3 decks, wide range of contact 
arrangements. Specially impregnated glass melamine 
wafer. Solder type lugs. Positive indexing.

ÜS1HG J 
i AGING COROS

ELECTRONIC DESIGN • January 15

NYLON FLAT BRAIDED TAPES 
and NYLON LACING CORDS

B«ckm8n*/
/ Heli pot Corp., Newport Beach, Calif.

. / a division of Beckman Instruments, Inc.

Utilizing the reson­
ance absorption charac- 
teiistics of Icrrrh v • m u 
load resistor designated 
Model U90, is designed 

4 1° provide a simple and
, compact solution to

magnetron loading prob­
lems caused either by excessive VSWR or by 
lengthy transmission lines. It provides a minimum 
o£ 10 db isolation over the bandwidth of 16,300 to 
16,700 mcs at 90 kw peak power and 90 watts aver­
age power. Maximum insertion loss is 0.7 db and 
maximum input VSWR is 1.05.

A cover totally encloses the magnet, preventing 
disturbance of its field or alteration of its electrical 
characteristics. Operating characteristics are guar­
anteed under vibration spec MIL-E-5272A and over 
temperatures ranging from —55 C to plus 100 C. 
The Model U90 is designed for rugged operating 
conditions.

Litton Industries, Components Division, Dept. 
ED, 5873 Rodeo Road, Los Angeles 26, Calif.
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e
 Capacitor-start and 

split-phase motors in 
rigid and resilient base 
models are now avail­
able in NEMA 48 frame 
size. Through use of 
smaller, lightweight, pre­
cision-machined steel 

frames and cast aluminum endplates, weights of 
1/6, 1/4 and 1/3 hp ratings have been reduced 
from 3 to 8 lbs, making the new motors easier to 
handle, stock and install.

A new lubrication system permits mounting 
sleeve bearing motors at any angle with positive 
protective lubrication in every position. The bear­
ings, lined with high tin babbitt, have superior 
antiseizure and nonscoring characteristics, and high 
corrosion resistance, and provide smooth perform­
ance with low temperature rise.

High dielectric strength, moisture resistance and 
thermal stability resulting in longer motor life, 
have been obtained through the use of laminated 
slot insulation. A dependable trouble-free quick­
break switch and an easily accessible terminal 
board are other features of the new designs.

Wagner Electric Corp., Dept. ED, 6400 Plymouth 
Ave., St. Louis 14, Mo.
CIRCLE 149 ON READER-SERVICE CARD FOR MORE INFORMATION

BY STANLEY SCHNEIDER, 

FRED HIRAOKA

AND CLARENCE GAULDIN 

Research and Engineering Division, 
Helipot Corporation

• Fungus-proof
• Stronger—ties easier, 

faster, tighter
• Knots will not slip
MEETS NEW GOVT. SPEC. MH-T-713A I

Tapes are available in both Nylon and Dacron 
and in wax, wax-free and resin-coated finishes.

OFFERING 
UP TO TWELVE 
POSITIONS 
PER DECK
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KU-Band Ferrite Isolation

Yields 10 Db Isolation

Fractional Horsepower Motors 

Smaller and Lighter

lllftifn for engineering data sheets 
IV'UW ON ROTARY SWITCH AND:

W Ruggedized Meters; 1" ond 1V4" Panel 
Meters; V/z" VU, Db and Illuminated Meters; 
Miniature Multitesters; and Side Indicators.

■ international
w instruments, inc.

Q p.O. BOX 2954, NEW HAVEN 15, CONN 

Cable "INTERINST"
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Measurement and 
Correction of Phase Shift 
in Copper - Mandrel 
Precision Potentiometers

¡derdtc

ELECTRONICS DIVISION 500 5th AvThe Heminway & Bartlett Mfg Co
Boston, Cincinnati

C Gloversville
Inc., 40 Werth •’

N Y 36 Sales Offices: Chicago Philadelphia 
Francisco. Los Angeles. Detroit, Charlotte N. 
Lynchburg, Va Foreign Agent Turner. Halsey Co

SHAKEPROOF
St Charles Road, Elgin, Illinois

TEFLON COATED FIBERGLASS TAPES
WITHSTAND TEMPERATURES UP TO 600

Dart Lett

Consider the advantages of 

NYLON
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FLEXLOC SELF-LOCKING NUTS

•Hed locking

STANDARD PRESSED STEEL CO

FLEXLOC LOCKNUT DIVISION

JENKINTOWN PENNSYLVANIA
CIRCLE 155 ON READER-SERVICE CARD FOR MORE INFORMATION

703 W. Glendale Avo. 
Milwaukee 9, Wie.

specify 
standard

Series # 1 
Actual Size

/prices 
/& date I 
sheets write 

Dept. Y A-887

' and stop nut in one 

ry thread carries its 
there of load

■piece, all-metal 
rfruefion

Uenf locking

FLEXLOC
DESIGN FEATURES

Transducer Amplifier

Provides 8 Kc Excitation

Renbrandt, Inc.
98B Kirkland Street

Cambridge 38, Mass
Tel.i TRowbridge 6-6560

DO YOU KNOW? Flexlocs do 
not have to be seated to lock. 
They lock anywhere on a bolt 
as soon as the locking threads 
are fully engaged. And Flexl<m?s 
are stocked by authorized indus­
trial distributors in a full range 
of sizes from #0 to 2*. Write for 
Bulletin 866. Standard Pressed 
Steel Co., Jenkintown 12, Pa.
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K«w BRADY 
Aluminum Foil Wire Markers 

Cine Permanent Identification
wire fast. Legends imbed­
ded in the foil stay perma­
nently legible. Markers stay 
on wire under oily condi­
tions— won’t discolor at 
temperatures to 350°F.
NEMA and NMTBA Mark­
ers in stock for immediate 
delivery. Specials made to 
your order. Write today for 
free working samples, 
prices, and name of local 
distributor

Cabinet Component । 
System

of pre-fabricated dural ABU 
die-cast corners, extruded ■■■ 

k sections and parts ... / •■“■H 
| assembles Into modern
I fully-redlused 
V '• cabinets to any 

dimensions, with 
. NO SPECIAL

TFT> TOOLS, DIES WWWFor exacting requirements, you're sure of 
best results with precision-made Renbrandt 
Flexible Servo-Couplings. They have zero 
backlash and low inertia . and they do 
not introduce velocity variations between 
driving and driven shafts. Available in a 
variety of sizes for 1/16" through %" shafts 
in all .combinations. Widely used for servo­
mechanisms, computers, and for all precision 
applications.

Specify Renbrandt Flexible Couplings Fast 
delivery on prototype or production order». 
Send for complete catalog.

Tinymite Coupling 
Actual Sizo

Low cost for general ap­
plication. Thousands of 
uses 14" dia. x 11/16" 
long. For 14" and/or 
3/16” shafts. No back­
lash. Insulated

Stick and stay in ele­
vated temperatures, oils, 
most solvents
New Brady Aluminum Foil 
Wire Markers show which 
wire goes where at a glance 
Permanently identify ma­
chine tool electrical sys­
tems, motor leads, control 
circuits, etc.
Only 3 mils thin. Self-Stick­
ing Markers wrap around

w. ,00QQ[|c<

Ert. 1914 **
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The Model 
^BHBIB^ S G-l 3 2 c o m- 

bines the fea- 
BQ ft Hl | hires of a stand- 

ard cw and am 
E V signal generator

and a wide band 
Ki 9 / sweep genera-

f JJ •’W* tor. Am°ng its
7 ’W*' many applica-

tions are testing 
and aligning vhf-uhf communication receivers, meas­
uring sensitivity, selectivity, image rejection and 
gain of receivers, if amplifiers, broadband amplifiers, 
TV, and other equipment It offers a very wide 
sweep width—40 per cent of the center frequency, 
from 15 to 400 mc, with a dial accuracy 0.01 per 
cent, crystal corrected. The output, which is entirely 
fundamental (not beat-frequency oscillators), is cali­
brated from 0.1 to 150,000 pv throughout the fre­
quency range. An unusual feature is the constancy 
of this output which varies less than ±0.2 db over 
the entire range. The equipment also has an integral 
de coupled oscilloscope.

Transitron, Inc., Dept ED, 186 Granite St., Man­
chester, N. H.
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VHF-UHF Sweep Generator 

Wide Band

The Model 400A dif- 
ferential transformer am- 
plifier is a highly stable

I IHKKIII carrier amplifier for use 
I differential trans-
I ; hirme: transducers in

dYnamic and 4atic meas- 
urement of motion, force, 
weight, pressure, accel­
eration, and similar 

quantities. The demodulated output signal is suit­
able for cathode ray oscilloscopes, null-balance re­
corders, galvanometer oscillograph amplifiers, 
VTVM’s, and similar devices. An internal 8 kc oscil­
lator provides transducer excitation. Frequency 
response extends from zero to 1000 cps. Maximum 
sensitivity is 500 mv/.OOl in. using a typical trans­
ducer.

Combined noise level and uncorrected zero drift 
is equivalent to 10 pin. per hr at maximum gain. 
Zero set and gain controls are provided on the front 
panel. Available in portable or rack mounted styles. 
Weight is 13 lbs.

Daytronic Corp., Dept. ED, 216 S. Main St., Day­
ton, Ohio.
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RO BACKLASH

Positive 
identification 
for all wiring.

SCIENTIFIC ENCLOSURES 
QUICKLY ASSEMBLED!

■»eet JAN 
MIL specs



100%

NOW, a complete line of insulating tapes 
with improved Thermosetting Adhesive!

Variable Delay Network

For Computers, Triggers

GREATER ADHESION • GREATER SOLVENT RESISTANCE • 50% MORE TACK • LONGER SHELF LIFE

The term “Scotch” and “3M” are registered trademarks of Minnesota Mining and Manufacturing Co., St. Paul 6, Minn. Export Sales Office: 99 Park Ave., । 
New York 16, N.Y. In Canada: P.O. Box 757, London, Ontario.
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Variable, stable time delay, with no jitter, in- 
tended for computers, triggering systems and other 
precision applications is provided by Type 801 va­
riable delay network. Incremental time delay may 
be less than 0.08 millipsec and total time delay up 
to 1 millisecond. A unit of these networks consists 
of one continuously variable delay line and three 
step-variable delay lines. Four models are available 
with different total delays ranging from 55.55 tc 
1111 psecs. In all models input impedance is 50C 
ohms, output impedance 1000 ohms. Accuracy, at 
tained by use of correction curves, can be main 
tained within 0.1 per cent The panel measure 
5 1/4 x 19 in., and is adapted for standard rackM 
mounting.

Advance Electronic Lab., Inc., Dept. ED, 4511 

Highland Ave., Passaic, N. J.
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There’s a big difference between pressure-sensi­
tive insulating tapes with true “thermosetting” 
adhesives, and tapes with “heat-resistant” ad­
hesives. The difference is holding power. Im­
proved 3M Thermosetting Adhesive holds 
under extreme operating heat without softening 
... has high bond strength for anchoring leads 
. . . bakes dry to prevent throw-out. . . resists 
action of solvents, waxes, varnishes. The only 
tapes combining all four of these advantages 
are “Scotch” Brand Tapes with 3M Thermo­
setting Adhesives.

Electrical Products

The first true thermosetting adhesive... 
still the industry standard...

REG. U.S. FAT. OFF.

SCOTCH
BRAND

Pu Ise-Analog Converter

ELECTRONIC DESIGN • January 15, 195: ^ECTRl

Thai “SCOTCH” Brand Tains have thermosetting adhesives:

“Scotch” Polyester Film Tapes
“Scotch” Acetate Tapes

“Scotch” Glass Cloth Tape 
“Scotch” Paper Tapes 

“Scotch” Cotton Cloth Tapes

SEND FOR FREE BOOKLET 
illustrating and describing 
“Scotch” Brand Thermosetting 
Electrical Tapes. Just write on 
your letterhead to 3M Co., St. 
Paul 6, Minn., Dept. ON-17.

counter-clockwise, and stepping speed is as rapid al 
60 steps per second with torque output as high al 
14 oz in. Between pulses, shaft position is locked iij 
an accurate shaft angle by a spring detent. Nominal 
input of 1 amp at 28 v de for a pulse duration al 
short as 10 psec will accomplish one 2 degree step! 

Optional control mechanisms available on standi 
ard models provide homing to a fixed reference pol 
sition, automatic continuous stepping with the apl 
plication of a steady de voltage, and/or potentioml 
eter output proportional to shaft position.

Designed for use in computer equipment, th! 
rotostepper finds a wide variety of applications ill 
sequence switching, algebraic counting, or any sysl 
tem requiring reliable, accurate, shaft positioning!

G. M. Giannini & Co., Inc. Dept. ED, 918 East 

Green St., Pasadena 1, Calif.

2 Degrees Per Pulse
The Model 8915 rotoj 

stepper, an electro-j 
mechanical shaft posi 
Honing device which 
provides controlled in 
cremental shaft rotation 
of one 2 degree step pq 
de pulse. Rotation is un 
limited clockwise ol
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Silicone Rubber 

Low Durometer

WWV Standards Receiver 

Has Crystal Control

snarl
Chassis-Trak

ELECTRONIC DESIGN • January 15, 1957

• Ultra thin slide design (.350*) for 
maximum use of cabinet interior

• Permanent, dust-repellent, dry lubri­
cant finish

• High corrosion resistance
• Easy installation
• 8 stock lengths, standard width
• Push button emergency chassis 

removal

WRITE: DEPT. 2ED

A new, very 
low durometer 
silicone rubber 
stock has been 
developed which 
has compressi­
bility in the 
range of sili­
cone sponge rub­
ber. Designated 
COHRlastic R-

11568, the new stock is moldable in 1/16 to 1 in. 
sections, 1/16 to 1/2 in. sheets and extrudable in 
10 ft lengths. Its moldability and its very low com­
pression set, in particular, recommend it for appli­
cations where a soft sealing material is desired in 
thick or thin section, in simple or complicated 
shapes. While slightly softer than this new (solid) 
compound, silicone sponge rubber is not readily 
moldable.

Cohrlastic R-11568 has a —100 to 4-500 F temper­
ature range, is immune to ozone and weathering, is 
odorless, tasteless, noncorrosive, noncontaminating. 
Initially, it is available in custom-made sheets, 
moldings and extrusions.

The Connecticut Hard Rubber Co., Dept. ED, 
407 East St., New Haven 9, Conn.
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New Chassis-Trak roller 
bearing slides make your 
electronic equipment more 
accessible . . . faster and easier to 
service. Chassis Trak’s ultra thin 
design, wider bearing rollers sup­
port up to 175 lbs. with chassis 
extended. Rollers assure perma­
nent, smooth slide operation.

Tube model

shsiuin I ioi th 
* i s|utih< purpose

of r< reiving r.i- 
lio transmissions 
from the Nation­

al Bureau of Standards through stations WWV or 
WWVH. It utilizes crystal control for fixed fre­
quency selection. Dual conversion is used to accom­
plish image rejection, selectivity and gain. Speaker 
and S meter located on panel.

Less than 2 pv of signal is required to produce 
a signal-to-noise ratio of 10 db on all operating 
frequencies. Frequency coverage is 2.5, 5, 10, 15 
and 20 me, crystal controlled. Selectivity is 6.5 kc 
at 20 db down. If frequencies are 1990 kc and 175 
kc, and output is 250 mw into 10,000 ohm load. It 
has a series type noise limiter. Antenna inputs are 
52 ohm and high impedance. The receiver is avail­
able for either bench use or rack mounting.

Specific Products, Dept. ED, 14515 Dickens St., 
Sherman Oaks 2, Calif.
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Chassis-Trak, Inc.
1
 525 S. WEBSTER AVENUE 

INDIANAPOLIS 1 9, IND.

ROLLER BEARING IABINETSLIDES HX



DOUGLAS ROESCH

Roesch

2950 NO. ONTARIO ST.

oesch BURBANK, CALIFORNIA

a DIVISION of HALL SCOTT, lac.«ÛLL-SCOT7

A D-R Custom Cable can meet 
your most critical missile, air­
frame or automation electronic 
system requirements.

Custom ELECTRONIC CABLES
extend your design possibilities

THE PLANETARY CABLER and other 
Roesch-developed, exclusive equip­
ment allow D-R to fabricate cable 
to your individual needs.

Electronic system design and performance no longer 
need to be compromised because of lack of 
adequate electrical connections between system 
elements. Environments including critical tempera­
tures (-85° to 4-410° F)...High G...metal 
burning velocities...extreme vibration...pressure 
or vacuum...abrasion...flexing...or severe 
electrical loads. D-R Cables spell performance, 
durability, stability...wholly new design horizons.

ROUND OR FLAT, lozenge, eliptical 
shape or any combination In a 
single length of cable available 
at D-R.

Write for complete facilities 
brochure... let us help you 
system engineer your com­
plete layout.

Engineers, Investigate your future with Douglas

CABLES CAN BE CUSTOMIZES vNth 
electronic conductors, steel, 
nylon or teflon for strength; 
elastic shock cord, pneumatic or 
hydraulic hoses.

CIRCLE 168 ON READER-SERVICE CAà) FOR MORE INFORMATION



Carbon Film Resistors

Ceramic Encased

Beckman
SilverceramicMagnetic Clutches

CIRCLE 172 ON READER-SERVICE CARD FOR MORE INFORMATION
Accuracy is ±0.1%.

GENERAL RADIO Company
Radar Mark Generator

Simulates Radar Pulses

CIRCLE 174 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCI! 170 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE

NEW
HEAT-CONTROL PROBLEMS

CONTACT
CATALOG
Shows You How to

Cut Contact Costs!

tAO,

.State.

CIRCLE 173 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE 171 ON READER-SERVICE CARD FOR MORE INFORMATION

Type 1604-B 
Comparison 

Bridge 
$450.

range 
pulses 
degree 
degree

CIRCLE 175 ON READER-SERVICE CARD FOR MORE INFORMATION

Fe» a I:

Bet on I

A un 
the ft

timing 
and 10 
and 30 
azimuth
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Beckman"/
Helipot Corp., Newport Beach, Calif 

I a division of Beckman Instruments, Inc. 

Engineering representatives in principal cities

Controls Temperature 
. •. Precisely

Designers — Write Fenwal Inc., 
171 Pleasant St., Ashland, Mass., 
for THERMOSWITCH Folder.

This type precision 
resistor construction fea­
tures a layer of pure 
carbon deposited on a

Name___________

Com pa ny_______  

Street Adrress__

City____________
Type o< business.

t pulses. Designed
for use in per­
sonnel training 

as well as radar equipment design, the unit is com­
pletely self-contained in a portable case or relay 
rack-mount and has its own power supply. It pro­
vides one-microsecond pulses for 10 mile and 50 
mile markers, and a main trigger every 350 miles. 
10 millisecond azimuth pulses are generated from 
a 36 speed synchro every 10 degrees regulated to 
emphasize the signal every 30 degrees. All outputs 
have independently adjustable amplitude controls, 
variable from 0 to 25 v across a 72 ohm terminated 
line. Range marks are generated from a crystal 
oscillator with extreme accuracy (frequency insta­
bility less than one part in 10,000) and negligible 
phase jitter. Azimuth marks are generated with 
less than 0.5 degree variable error.

High quality JAN-type components and com­
puter-type circuitry are used throughout. In addi­
tion, a marginal checking feature permits raising 
and lowering all voltages to locate marginal com­
ponents befoie actual failure can occur.

Advanced Electronics Mfg. Corp., Dept. ED, 
2025 Pontius Ave., Los Angeles 25, Calif.

Feather-light, acorn-small, our two new magnetic 
clutches run free as a breeze (no sliprings here), require 
little torque to turn them. They’re for electrical 
control of rotary mechanical functions or for controlled 
loads or stops. And they’ve got zero backlash!

beckman dry-disc, solenoid operated magnetic clutches, 
designed for high cycling rates, may be operated in 
any position. Standard units (with or without brakes) are 
available for operation at 24 and 48 volts. All come 
furnished with stainless steel input gears. Special input 
gears other than those shown below are available.

DERINGER
METALLURGICAL CORPORATION
•127 Monticello Avenue, Skokie, Illinois
Please send a copy of your new catalog 
"300 Standard Contacts and Rivets."

This radar 
mark generator 
simulates both

BP-583 
7,200 rpm

8 oz. in max. 
0.015-0.025 sec.
2.5 watts 
6.76

EAST
Ro hot

CIR LE

BP-543
3,600 rpm

35 oz. in. max. 
O.OO5-O.O2O sec 
6 watts
10.974

BEST ANSWER USUALLY COMPACT, TOUGH, 

ACCURATE FENWAL THERMOSWITCH.®

Here are some facts:
Model................................
Max. Speed.........................
Total Torque (clutch + 

brake) ..........................
l ime for F ull Engagement 
Dissipation (conbriuous) 
Output inertia (gm. cm?) 
Input Gear Pitch . . . 
Number of Teeth . .

another 
product surprise 

from

VERY ADAPTABLE — 24,000 VARIATIONS 

AVAILABLE ON BASIC THERMOSWITCH IDEA.

Broad Avenue at Linden Ridgefield. N J NEW YORK AREA 920 S. Michigan Ave CHICAGO S 

1150 York Road Abington Pa PHILADELPHIA

8055 13th St., Silver Spring. Md. WASHINGTON, DC 1000 N Seward St LOS ANGELES M

Your design engineers, quality control, production and pur­
chasing departments will all save valuable time and money 
by utilizing this new •osy-to-use Deringer catalog which lists 
300 standard flat and radius faced contacts available in a 
wide range of metals—fine silver, gold, platinum, palladium, 
precious metal alloys, brass, steel, aluminum, etc. A wide 
variety of contacts in special sizes and shapes is also shown. 

Included are three handy contact selector sheets which con­
tain design and order information on other contacts and cold­
headed specialties.

IN YOUR INDUSTRY, 

MR. DESIGNER?

Rapid, Accurate Testing 
of Audio Components in the Lab 

or on the Production Line
This Comparison Bridge is a versatile instrument for extremely 

quick measuring of resistances, inductances and capacitances by 
comparison with an external standard. It is completely self-con­
tained and consists of a bridge circuit, an oscillator operating at 
400 c, 1000 c, or 5 kc, and a sensitive cathode-ray tube as a visual 
null indicator.

With this bridge,rapid production testing of %% or 1% com­
ponents is simple. It will measure impedances from pure resistive 
to pure reactive at any arbitrary phase angle from 0 to ±90*.

WE HAVE PROVED THAT TO DESIGNERS 

IN ALMOST EVERY INDUSTRY, 

INCLUDING, PROBABLY. YOURS.

plated end-caps are ex­
.... ,„4----- , .... pansion fitted for posi­

tive contact and the unit 
is encased in a non-hydroscopic ceramic tube and 
hermetically sealed with high temperature solder 
for improved stability characteristics. The resistors 
conform to MIL-R-10509B specifications and are 
furnished in standard tolerance of ±1 per cent. 
Tolerances of ±2 per cent and ±5 per ceift are 
available. These resistors are furnished in 1/4, 1/2, 
1 and 2 w sizes.

Continental Carbon, Dept. ED, Div. of Wirt Co., 
13900 Lorain Ave., Cleveland 11, Ohio.

finiva!



Automation Timing Device

CIRCLE 177 ON READER-SERVICE CARD FOR MORE INFORMATION

Kodak
CIRCLE 179 ON READER-SERVICE CARD FOR MORE INFORMATION

Ektron
IUGH,

Detector

IDEA.

Name Title

Zone State

CIRCLE 181 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE 180 ON READER-SERVICE CARD FOR MORE INFORMATION

A unique lead sulfide photosensitive resistor with 
the following characteristics:

For a booklet giving detailed information on Kodak 

Bci >n Detectors, write Military and Special Products

2x10-ohm« 2x10sohmt 2x10’ohm.

ELECTRONIC DESIGN • January 15, 1957

The Torrington Company 

Specialties Division 
37 Field Street 
Torrington. Conn.

SPECIFICATIONS
VARO 6501 FREQUENCY METER

Center Frequency............................ .. ...........................

Transistorized Charger 
For Dosimeter Pens

These are typical of parts that Torrington 
produces daily by the hundreds or mil­
lions. If you use similar small precision 
parts, find out today how much you can 
save and the quality you can get by letting 
Torrington make them. Mail the coupon 
for the Torrington Small Precision Parte 
Condensed Catalog or to have a repre­
sentative call. Even better, send a sketch, 
blueprint or sample part and we will 
give you a prompt quotation which will 
mean substantial savings to you.

sistorized dosimeter charger. The pens are direct 
reading self-contained electrometers designed es­
pecially for the protection against radioactive ma­
terial.

The charger, Model No. 44, utilizes a high 
efficiency encapsulated transistorized power supply; 
and has no neon regulators. It operates from a 
single standard flashlight cell and weighs less than 
a pound.

Universal Atomics Corp., Dept. ED, 143 E. 49 
St., New York 17, N.Y.

Full Scale Accuracy (395-405) 
Full Scale Accuracy (350-450) 
Reference Frequency Accuracy 
Input Signal Range ..................

The Torrington Company —Specialties Division 
37 Field Street. Torrington, Conn.

□ Please send the Torrington Smell Precision Ports Condensed Cotslog 
□ Please have representative call.
□ Please send a quotation on enclosed sketch, blueprint, port.

E/ STMAN KODAK COMPANY
Re hotter 4, N. Y. .

CIR LE 178 ON READER-SERVICE CARD FOR MORE INFORMATION

400 cp$ 
... 0.1% 
..... 1.0%

Company

Address _

TORRINGTON 
SPECIAL METAL PARTS 

Makers of Torrington Needle Bearings

A. family of 
lightweight dosi­
meter pens 
ranging from 200 
milliroentgens to 
100 roentgens is 
offered with a 
compact, tran-

• Response extends from 0.25 microns to 3.5 microns with 

maximum sensitivity at 2.2 microns in the infrared

• High signal-to-noise ratio in infrared

• Signal response is almost independent of size of sensitive

..........................02%
— — —--------...................................... 2.0 »a 250 volts

Power Requirement ................ 105-125 volts 60 cycle AC
Dimensions 8-5/16 in. high, 5s t in. wide. 6Vs in. deep

• Unaffected by vibration, 

small in size

• Available in complex and 

exact arrays and mosaics

Torrington can make 

your small precision 

metal parts fasterbetter 
and for less than you 

can make them or 

buy them elsewhere

DESIGNED FOR GREATER 
ACCURACY AND VERSATILITY 
IN LABORATORY USE
This is a compact precision 400 cps frequency 
standard and frequency meter with center scale 
accuracy of .02%. An output terminal is provided 
for external use of the 400 cps signal, as well 
as one for a recorder For permanent record. 
Write for details.

0.01 % Revolution Accuracy

S
 Accurate to one 

ten-thousandth part 
of one complete 
revolution, and with 
a repetition rate up 
to twenty operations 
in one revolution, 
the Dietz timed op­
erations preselector 

is intended for, and has been used in, automation. 
It is built in units. Each unit can handle a maximum 
of twenty time intervals or operations. Time ranges 
can be built in to meet customers’ requirements, the 
shortest interval obtainable being l/10th second. 
Operating power is 115 v, 60 cps ac. Switch con­

tacts can control up to 15 amps., 120-125 v ac.

The time of any operation can be preselected 
without affecting any other operation. Operations 
can be added, dropped out or modified without 
affecting any other operation. Sequence of opera­
tions can be altered; any number of operations can 
be performed by ganging standard units; a pre­
selected sequence can be repeated indefinitely. Pre­
set sequences can be initiated by remote control. 
The device is versatile. It is currently in use to pro­
vide automatic control of coke quenching operations 
in the steel industry, for automation of industrial 
laundry equipment, and control of equipment that 
tests hydraulic appliances, etc. Essentially a syn­
chronizable sequence controller, the instrument can 
control practically any series of operations.

Henry G. Dietz Co., Dept. ED, 12-16 Astoria 
Boulevard, Long Island City 2, N. Y.
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Minimum signal voltage 
Signal-to-noise ratio 
Minimum load impedance (ohms)

100 300

Check these specifications with 
your requirements in data proc­
essing, telemetering, computation, 
and related fields.

10 10

We will cooperate in your design or 
application problems. Engineering 
brochure describing Epsco Magnetic 
Shift Register available on request.

ÄECOMMtNOtO 01 OOE___________  
Tramltron t^x numi», 1N2T0 1N27» TSC 1*279

Win W.5E Pntw Alt» — «a 
Nominai curr.nl (ma)
PuHa wldth (50% ampi.) In «ik 
*1» tlma (10% to 90%) In »mc 
Fall tlmn (90% to 10%) In «uc 
Max »Oltan drop (»Piti) 
Puah puIm powar (watt»)

INPUT PULSE 
Recommendad current (ma) 3 1 5 10
Aacommondad duration Umc) 10 10 10 10

OUTPUT PUISE__________________

Cpsco r
HIGH-PERFORMANCE MINIATURIZED
Magnetic SHIFT REGISTERS

APPROX. 
ACTUAL 

SIZE

Featuring.
Extremely low power consumption —less than 0.25 watt peak 
power for 3 kc rate; 0.6 watt peak power for 100 kc rate 
Wide operating tolerances —pulse width may vary ± 50 percent
Minimum space requirement - below 14 cu. in. per binary unit 

> Surpass applicable MIL specifications
9-pin miniature base, dip-solder ter-Standard packages

minals for printed circuits, and solder-lug panel with mount­
ing ears; standard Epoxy resin cases, hermetically sealed
corrosion-resistant container, or custom packaging to your 
specifications. Package sizes 
range from 44" long x 44*
wide x %* high to 1-7/32* 
long x 1-1/64* wide x 
11/32* high. Semi-conduc­
tor diodes may be encapsul­
ated with the storage 
element.

Epsco also produces a complete series of pulse transformers and lumped- 
constant delay Unes.

CIRCLE 1 83 ON READER-SERVICE CARD FOR MORE INFORMATION
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ù Trade Mark
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Servo Amplifiers

1 to 50 Watts

Amplifiers for 
both 60 and 400 cps 
servo motors, rang­
ing in shaft power 
from 1 to 50 watts, 
have been designed 
with flexible input 
circuits and univer­
sal characteristics.

Circuit techniques range from vacuum tube to 
transistor-magnetic, and all the most widely used 
servo motors are covered. Hermetically sealed, plug 
in and quick disconnect packages are offered. In­
put networks are arranged for single speed synchro 
and pot data, two speed synchro data, and de data. 
Most amplifiers operate directly from power lines. 
All are designed to meet applicable military specifi­
cations and industrial usage requirements.

Industrial Control Company, Dept. ED, Wyan­
danch, Long Island, N. Y.

CIRCLE 184 ON READER-SERVICE CARD FOR MORE INFORMATION

Package Controls

Sensory-Di rector

These controls 
are called direc­
tors because they 
direct machines 

11 to perform vari­
ous sequences of 
simultaneo us 
functions to form 
complete cycles 
of operation. De­
vices are em­

ployed in connection with the director to contin­
ually check on the performance of the functions, 
and if the performance is not correct, the director 
either stops the operation or corrects it. To achieve 
the utmost in compactness, the directors are built 
in liinged multi-deck form which at once makes 
all connections and components available for in­
spection and service.

The systems are available for full automatic 
control of many types of machine tools and manu­
facturing processes. They are furnished as com­
pletely wired plug-in packages with wiring 
harnesses and terminals ready for connection to 
the machine motor controls and switches by any 
industrial electrician. Actual size of a package 
control is 11 in. x 6 in. x 7 in. deep, when closed 
and sealed.

Sensory Inc., Dept. ED, 504-95 Pleasantville Rd., 
New Vernon, N.J.
CIRCLE 185 ON READER-SERVICE CARD FOR MORE INFORMATION

DC REFERENCE
VOLTAGE

THAT’S

CONSTANT!
► from —55* to +1OO*C 
► thru 10 G’s vibration 
► over 1000 hours 

continuous operation

enei
circle

iecri

TUBELESS CONSTANT VOLTAGE SOURCE

• Replaces VR tubes 
and chemical cells

• For airborne, mobile and 
laboratory instrumentation

Designed to provide dependable DC reference 
voltage wherever specifications demand long* 
term stability in the presence of environ­
mental extremes. Uses no tubes or moving 
parts ... conforms to shock, vibration and 
acceleration requirements of MIL-E-5272A 
Negligible temperature coefficient, plus free­
dom from hysteresis and switching effects, 
make it readily applicable to the most critical 
measurement and control circuits. Weighs 
less than 3 ounces; requires less than 1.8 
watts. Other features:

• Small size: VW x IW dia
• Life expectancy: more than 10.000 hours
• Base: miniature 7-pin
• Case: hermetically sealed
• Random drift: less than 0.1% 

over 1000 hrs.
Models to meet wide range of application re­
quirements: Inputs from 26.5V DC, or 115V 
AC, 60 or 400 cycles. DC output 6.2V at 1 ma 
or 10 ma, IV at 1 ma. Modified types can be 
developed to meet your particular needs. For 
complete specifications and performance 
data, write for Bulletin (ED-115), Av>en, Inc 
58-15 Northern Blvd., Woodside 77, N Y. vol Uictr

ELECTRONIC DESIGN • January 15, 1’5
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Improved Magnetostriction Filter

Construction Simplified

Simpler in construc­
tion than earlier mod­
els, a new magneto­
striction frequency filter 
is stamped out of a sin­
gle piece of special alloy 
(Ni-Span “C”), instead 
of being assembled out 
of spool-like disks 
mounted on a brass base, 
as were earlier models. 
Size, cost and operation 
all are improved. The

new filter consists of a row of six or seven rectangles 
approximately 1/2 x 1/4 in. in dimensions and con­
nected with each other by strips of the same ma­
terial 1/2 in. long; the exact dimensions to the fre­
quency to be passed and are made to equal 
one-fourth of the desired wavelength. All other 
frequencies are damped or reduced to negligible 
values by the time they reach the end of the filter, 
thus permitting only the desired frequency to 
operate within the equipment.

Federal Telecommunications Laboratories, Dept. 
ED, 500 Washington Ave., Nutley 10, N.J.

CIRCLE 1 89 ON READER-SERVICE CARD FOR MORE INFORMATION
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¡th G-E Inductrol* 
gitago Regulators
ilervoltage can destroy gas-filled tubes 
minutes, dangerously overheat vacuum

s. As little as 5% overvoltage can 
(tube life in half.
Economical Inductrol voltage regu- 
ors precisely control (within =*=!%) 
voltage, help assure proper tube oper-

ion. This means longer tube life, less 
ntinie, more efficient operatior.

for more information, write Section 
>5, General Electric Co., Schenectadx 
N. or call your nearest General 
ctric sales office or agent.

ol i lectric Trade-mor  k for induction voltage regu-

CIRClE 18« ON READER-SERVICE CARD 
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Magnetic Amplifier

For Servomotor

A new blue line 
premium amplifier, 
model D-4, is designed 
to deliver 4 w, half 
wave, 400 cps to the 
BuOrd MK14 servomo­
tor or equivalent. All 
units have silicon diodes 
and use heavy formvar 
magnetic wire. The 
Model D-4 has control 
windings for both tran­
sistor and vacuum tube 

preamplifiers.
Specifications are: input impedance to control 

winding (transistor), 100 ohms; input impedance to 
control winding (tube), 14 K ohms; voltage gain 
(tube) 4; response, one cycle or less of supply fre­
quency; zero drift, less than 5 per cent of full-load 
voltage; temperature range, 65 to 125 C; power re­
quired, 115 v, 400 cps; connections, hermetically 
sealed soldering header; packaging, potted in epoxy 
resin and sealed in a metal case.

Feedback Controls, Inc., Dept. ED, 899 Main St., 
Waltham 54, Mass.
CIRCLE 190 ON READER-SERVICE CARD FOR MORE INFORMATION
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€psco *
Lumped-constant Precision

DELAY LINES

9.| kc 19x5Ux9

Epsco will design and build special delay lines to your 
performance requirements. Characteristics of typical custom- 
engineered units are given below.

20 kc 19x3%x9 0600-200/50
£5 kc 19x5V«x9 4U0/125

9.5 kç 19x5Vkx9 0510-400/125

1000 40 50 600 2S113Ê

5000 ~ 100 125 1000
5000 100 125 600
5000 100 125' 510______________

Featuring... "
Extremely long delay accurate to ± 1 %, low attenuation, 

and excellent phase linearity from 1% to 80% of cut-off fre­
quency, are important features of these standard Epsco precision 
audio delay lines.

Delay Risa Time No. ef I Cet-eH Size-In. Cataleg«sec M»ec Taps ehnts Atteaeatien Rack Mtr____ N* _

«00 3 -45+85 6x3WxMl

2 3x2.3x33 10004242/84 Miniature »lit
1000 1.8 - 55+105 7x4x1
1000 4.0

<000-0033745 Low attenuation 
100043/60 Law attenuation

83 180 3.0 - 56+105 8x2x4________ 0180426/83 Low attanuatlon-
24.0 120 100 5.0 - 46+86 1Mix1Mx27V5 010042/120 Form factor
36.0

200

120 600 4.0

100 360 13

-55+»5 131WX1W 060043/120 Low attenuation
-65+150 7W»4MX1^ 0360-20/100 ^MZ-C

23.76

An engineering bulletin giving useful data on delay 
lines and their application is available on request.

Epsco also produces a complete line of pulse transformers and 
magnetic shift registers

588 COMMONWEALTH AVE., BOSTON 15, MASSACHUSETTS
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lowest maximum deviation

RVG-17XS

CIRCLE 194 ON READER-SERVICE CARD FOR MORE INFORMATION

REMEMBER

SCREWS that hermetically

CIRCLE 193 ON READER-SERVICE CARD FOR MORE INFORMATION
:CTFQ

STOVE BOLTS 
CAP SCREWS 
LAG SCREWS 
DRIVE SCREWS 
SPECIAL SCREWS

Indi 
Var;
Var<
Slee
Vari 
Coti

Stoini»«» St»»l 
Brani» 

Bra»«

Copp»r
Silicon Brani»
Ambrac

Monal 
Aluminum 
Special Anolyti«

WOOD SCREWS
MACHINE SCREWS
MACHINE SCREW 

NUTS
TAPPING SCREWS

Rocket Flight Simulator 

Acceleration Test System

Sweep Generator Kit 

For FM-TV Range

THREAD-CUTTING 
SCREWS

PHILLIPS AND SEMS 
SCREWS

PIPE PLUGS
COLD HEADED PRODUCTS

Up to 7000 RPM winding speed. Exclusive features: 1) Slot 
start eliminates wire breakage. 2) Extra economy positi 
stopping magnetic brake. 3) Instant automatic brake releai

Other time-saving features: 1) Instant re-setting automa 
counter. 2) Faster gear changing—gear box handily locau 
on top of heed. 3) One motion by operator re-sets counter a 
starts machine —starting switch located directly opposl 
counter re-set lever. 4) No oiling necessary—all parts aua 
matically lubricated. 5) Tension conveniently mounted belli 
spindle.

Increase production, lower costs, lessen down time w| 
Model 314-AM.

GEO. STEVENS MANUFACTURING CO., IN 
Pulaski Rd. at Peterson, Chicago 30, Hl* ' 

The most complete line of coil winding equipment mai
CIRCLE 197 ON READER-SERVICE CARD FOR MORE INFORM ATIOl

WE ALSO SPECIALIZE IN MAKING ANY OF OUR PRODUCTS 

OF THE FOLLOWING MATERIALS

ELECTRONIC DESIGN • January 15, W

standard system contains two energy storing fly­
wheels which can accelerate a device from 2 up to 
125 g’s in 200 milliseconds. Minimum braking time 
is 100 milliseconds. Maximum flight time is 55 sec.

The program-unit controls the acceleration-de­
celeration cycle through adjustable cam operated 
switches which control magnetic clutches and 
brakes. The standard data recording unit is a four- 
channel oscillograph recorder.

The Magnavox Co., Dept. ED, Dept. N.P., Fort 
Wayne 4, Ind.

CIRCLE 195 ON READER-SERVICE CARD FOR MORE INFORMATION

These Gamewell pots — %", %* and 1H»” — provide superior char­
acteristics in miniature size . . . ideal for high temperatures and other 
environmental extremes. All have anodized aluminum bodies, stainless 
steel shafts, excellent linearity and meet MIL-E-5272A specs as they 
apply. RVG-17XS has a specialized arrangement which produces sine­
cosine functions with unique precision and smoothness.

For dependable performance under rugged environmental conditions 
and severe space restrictions, specify one of these RVG Precision Po­
tentiometers. Many special features and modification» are also available 
to meet your specific need. Write or call for details.
THE GAMEWELL COMPANY, NIWTON UPPIR FALLS «4, MASS.

■ PRECISION 
gAMSSSQm ■ POTENTIOMETERS

I SPICIALI Sand for N.wcotalor 

with data on complota lino.

CIRCLE 196 ON READER-SERVICE CARD FOR MORE INFORMATION

FRONT LOADING MULTIPL 
HEADER BOBBIN WINDEF 

Adjustable Length
Up to 4 heads easily 

handled by operator 
without shifting position. 
Each head winds random 
wound Bobbin Coils, So­
lenoids, Repeater Coils 
or Resistors up to 2^" 
long and up to 4" OD. 
Each head individually 
motorized and easily 
portable.

Exclusive time-saving 
convenient front loading 
—spindle faces operator. 
Winding traverse infi­
nitely adjustable —no 
cam changing.

maximum deviation. The variable market generator 
range is from 2-75 me in 3 fundamental bands plus 
a calibrated harmonic band (60-225 me). The vari­
able marker is calibrated with an internal crystal 
marker generator; the 4.5 me crystal is included 
with the kit. Other features are provision for ex­
ternal marker, double pi line filter, output imped­
ance of 50 ohms.

EICO, Dept. ED, 84 Withers St., Brooklyn 11, 
N.Y.

The simulator is an auto- 
। matic test system that subjects 

acceleration-sensitive devices 
to the entire range of acceler­
ation and deceleration forces 
encountered during rocket 
and missile flights. The system 
duplicates any two stage 
flight during each test.

Essentially it consists of 
acceleration - deceleration, 

' program, and data recording 
units. The acceleration-decel- 

I eration unit contains a vector 
seeking specimen mount 

I which eliminates virtually all 
J undesirable side accelerations. 

An acoustic specimen cavity 
and special microphone per­
mits audio data sensing so 

sealed units can be tested. This

GAMEWELL 
RVG SERIES 

PRECISION 
POTENTIOMETERS

SMALL SCREWS Special equipment and special engi­
neering and tooling experience enable us to offer a 
broad line of screws of various types in the smallest sizes 
for which dimensions are standardized. These include 
body diameters as small as No. 0 and lengths as short 
as They can be made in any of our standard and 
special materials, and with any of our regular finishes. 
Engineering or design assistance is available whenever 
needed. Stock is carried in many sizes — write for our 
Small Screw Stock List and free samples. Send your 
prints for prompt quotation!

The sweep gen­
erator Model 368 
range is 3-216 me in 
5 overlapping funda­
mental bands, and 
the sweep width is 
continuously vari­
able from 0-3 me 

to 0-30 me highest

Note extreme compactness 

Write for new 
62-page catalog

ELCO SCREWS ARE GOOD SCREWS 
Ask a man who has used them

ELCO Z SCREW CORPORATION
1948 BROADWAY • ROCKFORD, ILLINOIS



Thermostat for Aircraft

Weighs 4 Grams

WANT TO

GENERATE PULSES

DELAY PULSES

WIDEN PULSES

IASS.
BECKMAN INSTRUMENTS INC

REGISTER PULSESrotai

IE 199 ON READER-SERVICE CARD FOR MORE INFORMATION
ATIOI

COUNT PULSES

CIRCLE 201 ON READER-SERVICE CARD FOR MORE INFORMATION

SUM PULSES

DO BINARY LOGIC

DRIVE TRANSISTOR CIRCUITS

me w

! 1 West Court St. Rome, N. Y
2 )0 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 202 ON READER-SERVICE CARD FOR MORE INFORMATIONit ma 

M ATIOI

2200 Wright Avenue • Richmond 3, Calif.

CIRCI! 203 ON SEADEI-SER^O CARD FOE MORE INFORMATION
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Describes how ultra-reliable, compact 
FERRISTORS* can be used to perform 
many vacuum tube functions. Gives ele­
mentary FERRISTOR* circuitry and basic 
data, plus complete diagrams for 14 use­
ful circuits (amplifiers, oscillators, gating, 
ring counter, etc.). FERRISTOR* techni­
cal data, literature and price lists in­
cluded. Write today for your free copy; 
please address Dept. D-l.

Sensitive Relays 
Single or Double Wound

I) SM 
positi 
releal 

j tomai

This relay, type 4-C is
designed expressly for < * V
applications permitting 
only minimum size but jQ
requiring maximum sen- I I
sitivity, long life, and Bf

low power consumption. 
Standard Phillips Type 
4 contact spring assem­
bly is used.

A choice of type 4 coils are available including 
single or double wound, time delay slugs, and 
special windings for high temperature and/or high 
humidity. Armature of the type 4-C is fixed to a 
precision ground stainless steel pin, which turns 
in a reamed-bronze yoke extending the full width 
of the relay. The armature backstop is stainless 
steel for maximum strength and rigidity.

Phillips Control Corp., Dept. ED, Joliet, Ill.

nter al 
opposi 
ts auti 
■d beli

Weighing only
S ■ four srams. the Kin

on Ml thermostat w x is manufactured toIf y B conform with Mili-
|f' JU dBB tan Specification

MIL'E’5272A (En'

1 ■11 ......... 1

Associated Equip-
WP ~ I ment. General Speci-
■ I . . .. fications for), and

MIL-T-5574A (Thermostat, Aircraft, General Speci­
fications for). The device is currently used in 
guided missile and aircraft applications. It is her­
metically sealed, vibration resistant, with factory 
preset, non-adjustable temperature ratings ranging 
from —65 to 400 F. Electrical ratings available are 
250 v ac, 3 amp, 125 v ac, 6 amp, or 30 v de, 7 
amperes. The devices are made either to open on 
temperature rise or to close on temperature rise. 
Insulation resistance is rated at one minute for 
1250 v ac, 60 cps. Mounting terminals available 
may be either flattened, pierced or right angle, 
top bracket or bottom bracket, or the thermostat 
can be supplied without terminals. The device 
weighs only four grams; the right angle terminal 
bracket measures only 1/2 in. Available finishes are 
cadmium, copper-nickel and black chromate.

Metals and Controls Corp., Spencer Thermostat 
Division, Dept. ED, Attleboro, Mass.

Contains 25 different test samples of high 
dielectric Insulating Tubing & Sleeving.

Includes samples and descriptions of: 
Varglas Silicone • Permafil-Impregnated 
Varglas Tubing • Varglas Tubing and 
Sleeving • Varglas Non-Fray Sleeving • 
Varflo Tubing and Sleeving • Varflex 
Cotton Tubing and Sleeving • Syntholvar 

Extruded Tubing

Write today!

You can do all of these functions with the new 
integrated line of NAVCOR transitorized pulse 
programming equipment . . . available in minia­
turized building blocks.

WRITE FOR COMPLETE DATA FOLDER!

FREE 
DATA FILE

#110

char 
other 
inleas 
they 
sine-

itiotu 
ii Po- 
ilable

ELECTRONIC 
DESIGN 
WITH 

FERRISTORS

Berkeley

NAVIGATION COMPUTER CORPVARFLEX CORPORATION
5-77001621 SNYDER AVE PHILADELPHIA 45, PENNA
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Pulse Amplifier

Single Channel Analyzer

This stable, noi
dn

1 . ...... . ■ 
J P"'................."’I
< Ilium I .n< t] r J 
one standard sizq 
chassis, can b ; use 

for scintillation spectroscopy, single compone! 
monitoring and proportional counter pulse analyst 

The Model N-302 amplifier, which employs dela] 
line clipping and long-tailed pair stages with fed 
back, has good stability, short rise-time, and exc 
lent overload characteristics. Overloads as large 
a factor of 100 are handled easily. The pulse heigj 
selector is of advanced design and provides shej 
time resolution, high base line and window stabilil 
and low rate dependence.

Hamner Electronics Co., Inc., Dept. ED, P.| 
Box 531, Princeton, N. J.
CIRCLE 206 ON READER-SERVICE CARD FOR MORE INFORMATld
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In 1956 electronic design gained 789 advertising 
pages, continuing its position of leadership among 
all publications—business or consumer.

In four years of publishing, electronic design has 
carried a total of 4,013 advertising pages—a growth 
history unequaled among business papers.

This enthusiastic support is one more evidence of 
the values electronic design offers its readers, as 
well as its advertisers. Timely editorial, complete 
technical coverage, informed reporting, reader 
service, The Continuing Audit of Brand Recogni­
tion, Mail Readership Measurement, inquiry 
evaluation, merchandising aids, and new in 1957, 
the “careers section”, with Home Reply Form, 
for employment opportunities.

Power Pickup 

for Speed Controls

A new power pic 
up serves as a si 
generating pow 
source for operati 
directly over and u 
der speed contr 
or warning devia 
The Model 30 
pickup provides si 

ficient power to operate low voltage electrical d 
vices without the use of an amplifier. The po\i 
output is high with an optimum load of 1000 oW 
and 750 mh average pickup inductance. At actiJ 
ing surface speeds of 250 or more inches per secol 
the 3040 provides sufficient power to operate rel 
having 100 mw sensitivity. When using two d 
manium diodes in a voltage doubler circuit, it m 
operate a conventional 2500 ohm vacuum tube pl 
circuit relay.

Power output can be substantially increased 
any low speed by placing enough capacity acn 
the pickup, causing it to resonate at the frequei 
generated for the desired speed. Measuring 2-1

Hayden Publishing Company, Inc.

YOUR ELECTRONICS ADVERTISING WILL 
BE READ IN ELECTRONIC DESIGN

hese res 
300 F 1 
i long fi 
Specific

10.5 pe: 
BUOUS ci 
Invironm 
ouble ar 
ps; shod 
IIL-E-52 
Trans-S 

I, Mass.

210 <

in. overall length (exclusive of the mating conr enters, s 
like. Iitor) and 3/4 in. in diameter, the new pickup wei 

only two oz.
Other features are a sleeve-protected coil sect

frate pc 
arse ad

which extends 5/16 in. from the end of the threat e adjust 
portion of the mounting shell, and an enlarged du ^geabl< 
eter pole piece made flush with the end of the < jetions. <
Temperature limit is 200 F.

Electro Products Lab. Dept. ED, 4501 Ravi 
wood Ave., Chicago 40, Ill.

5 V l c.
Farmer

\ 7asl
CIRCLE 207 ON READER-SERVICE CARD FOR MORE INFORMAI Ol 211 O

ELECTRONIC DESIGN • January 15, 19 ECROI



Tape-on Surface Resistor
ELECTRON TUBES FOR SURVIVAL300

GETTER RESERVE FOR LONG UFE.

PIE WELDS.

HEAVY GRIC SIDE RODS.

300

WHY BENDIX* HY-G-300 ELECTRON S ARE AVAILABLE FROM STOCKTUBes si

:iE 210 ON READER-SERVICE CARD FOR MORE INFORMATION

TUBES ARE BEST FOR EXTREME SHOCK
Automatic Rotary Timer Switch

VIBRATION AND TEMPERATURES!ecoi
Has Fine and Coarse Settings

operations automatic

effected 5-degree steps
stepless. Four types of inter-iread

Red Bank Division

irmai 211 ON READER-SERVICE CARO FOR MORE INFORMATION CIRCLE 212 ON READER-SERVICE CARD FOR MORE INFORMATION

HEAVY RADIATORS CONNECT GRIDS 
TO THROUGH SUPPORTS—MULTI*

Pars« adjustment 
? adjustment is

SOLID EXTRUDED CERAMIC HEATER 
INSULATOR & COILED HEATER PRO­
VIDE RELIABLE LONG LIFE.

DUTTON STEMS—STRENGTH IN ALL 
PLANES

HIGH TEMPERATURE METAL SNUB­
BERS USED TO SUPPORT MOUNT IN 
BULB.

PRESSED & PUNCHED CERAMIC 
SPACERS PROVIDE STABLE ELEMENT 
SEPARATORS & REDUCE GAS RE­
LEASE AT HIGH TEMPERATURE AND 
UNDER VIBRATION

SLOTS BETWEEN CATHODE AND 
GRID TO REDUCE POSSIBILITY OF 
LEAKAGE

EYELETS LOCK STRUCTURE TO 
GETHER. .

BEAM RODS GIVE PROPER “BEAM1, 
ACTION 8> REDUCE SECONDARY 
GRID EMISSION EFFECT.

CATHODE TAB—HEAVY aS POSSIBLE 
CONSISTENT WITH NEED TO PRE­
VENT HEAT LOSS FROM CATHODE 
—ONLY TAB IN STRUCTURE.

STEM LEADS EXTEND THROUGH 
MOUNT STRUCTURE TC PROVIDE 
STRENGTH

NICKEL PINS—GOLD PLATED FOR 
LOW CONTACT RESISTANCE AND 
FREEDOM FROM CORROSION

NICKEL SLEEVES ON TUNGSTEN 
HEATER—LEGS PROVIDE STRONG 
SWAGED WELD

BENDIX AVIATION CORPORATION, EATONTOWN, NEW JERSEY.

HEAVY HEATER BUS — PROVIDES 
FIRM ANCHORING

LARGER CATHODE AREA & 
CREASED ELECTRODE SPACING

ONIC DESIGN • January 15, 1957

pageable cams are available to vary switching 
P ti» ns. Contacts are non-inductive, rated 1 amp., 
P v ac.
‘UTaer Electric Products Co., Inc., Dept. ED, 
p Washington St., Newton Lower Falls, Mass.

NONEX "HIGH TEMPERATURE" GLASS 
USED FOR STEM & BULB—FREEDOM 
FROM GAS RELEASE & ELECTROLYSIS 
AT 8I.QH TEMPERATURE

A new line of tape-on surface temperature resist­
s for temperature telemetering can be rapidly 
pnlied to any surface. The sensing element is ap- 
lied to the surface by merely pressing the thumb 
ver a small piece of mylar tape. Having an output 
। to 5 v without amplification, these resistors can 
e used directly in a commutation circuit to modu- 
ite standard telemetering transmitters. Since the 
distance change over the specified temperature 
mge is 100 ohms, the Type 1371 tape-on surface 
kperature resistor may be added to an installa- 
k using other Trans-Sonics temperature trans­
kers without any further circuitry modification, 
[hese resistors are available in various ranges from 
pOO F to -{-400 F and are furnished with two 6 
I long fiberglas-covered constantan leads.
I Specifications are: Size 1/4 in. x 5/16 in.; Ac- 
kicy ± 2 per cent of full scale range; Precision 
L 0.5 per cent of full scale range; Maximum con- 

iauous current 20 ma rms (averaged over 1 second); 
invironmental operation conditions: Vibration 1 in. 
I hie amplitude, 0 to 22 cps ± 25 g, 22 to 2000 

Is; shock 100 g in any direction per para, 4.15.1 of 

■IL-E-5272A (10 milliseconds shock).
■Trans-Sonics Inc., Dept. ED, Box 328, Lexington 
| Mass.

West Coast Sale* and Service: 117 E. Providencia, Burbank, Calif. • Export Sale* and Service: Bendix 
International Divition, 205 E. 42nd St., New York 17, N. Y. • Canadian Affiliate: Aviation Electric, 

Ltd., P. O. Box 6102, Montreal, Que.

' actuation of magnetic
inters, shaft synchronization, register control, and 
like. It is most useful in operations where the 

srate point is set carefully and changed seldom.

From the standpoint of design features (sec above), these reliable hard glass tubes 
offer the superior quality needed to survive today’s severe environmental demands.

Specifically, Bendix HY-G-300’s are designed to withstand the following 
environmental conditions—bulb temperatures up to 300 C; vibration up to 
20G’s over the range of 5-2000 cycles; and shock of 200G’s having 20-millisecond 
duration.

For full information about the HY-G-300 line . .. the surest answer to electron 
tube applications in jet aircraft, missiles and rockets . . . write red bank division,

Equipped with coarse 
and fine adjustments, 
this Model 3 rototimer 
is used for such applica­
tions as automatic con­
trol of punch press

conn 
wei

è *

AVIATION CORPORATION

Bulb Size

Dbl. 
Tiiodas 

Volt Amp.
R.F.

Panted«*
Gato 

PvntooM
Roell fior» 
FullWavo

BMm
Power

Power 
Triodoe 
Panini

T-1Î — ’ — - — —
6O80WB 
6082A

T-n — — — —
6364
6889 —

T-9 — — — 6853 -u

r-6#
6851
6854
6900

6582A 6486A 6754 61194 M77 
6900

Retini 
Typ« No.

Retrofit 
For

Generk 
Typo Ef 't

bulb
Bendix 

Typo No.

Mjnwr 6080 
6080WA

6080 6.3 2.5 T-ll Tl 46

6094 •—
6AQ5- 
6005 6.3 0.6 T-6H TE-18

Mb.1 6106 
5Y3

5Y3 5.0 1.7 T-S TE-4S

6384 6AR6 
6098 6AR6 6.3 0.9 T-ll TE-27

6854 ■ 6385 2C51 
5670 6.S 0.5 T4H TE-47

6486A 6486 6AS6 6 3 0.25 T-6W TE-43
6582A 6582 6AK5 6.3 0.25 T-6H TE-44
6754 412A — 6.3 1.0 T-6V1 TE-36
6851 5751 — 6.3 0.5 T-6H TE-42

6877 — Halt of 
6080 6.3 08 T-6H If 41

6900 5687 5687 6.3 09 T-6M TE-54
6889 — — 6.3 09 T-ll TE-52
6082A 6082 6087 26.5 0.6 T-12 TE-55



A New 
Technique 

by
Wayne Kerr

Measurement of X Band power now 
becomes accurate and quick with the 
Wayne Kerr torque operated Wattmeter. 
Standards room and production line both 
benefit from its high accuracy and ease 
of operation.

SUPERIOR TO CALORIMETERS 
because:

• Easy to operate
• Absorbs negligible power
• Needs no warming up or pre-calibration 
• Extremely accurate. Calibration is stable 
• Suitable for rapid

production measurements

BRIEF SPECIFICATION:

Frequency range: 8690-9840 Me

VSWR: better than 1.1:1

Insertion loss: 0.1 db

Power range: 10-200 watts, mean.

Accuracy: — 2%

PRICE $1450.
Immediate Delivery

Watch for further 
announcements by . ...

Wayne
Specialists in 
RF Measurement

Exclusive Sales & Service in U.S.A.

MARCONI instrament« • 44 NEW STREET • NEW YORK 4, N. Y.
CIRCLE 214 ON READER-SERVICE CARD FOR MORE INFORMATION

Metal Case 
(Type 908)

Fairchild now gives you a choice of metal 
or phenolic case 10-tum precision poten­
tiometers. The rigidity of metal case con­
struction provides maximum life and sus­
tained accuracy. The phenolic case units 
offer the high accuracy and reliability 
needed to meet normal life requirements 
at a lower cost. To select the best unit for 
your application, write for more informa­
tion on both metal and phenolic case 
potentiometers today.

TWO NEW 7/s" TEN-TURN 
POTENTIOMETERS

Fairchild Type 907 Phenolic and Type 
908 Metal Case Precision Potentiometers 
are ^"-diameter units with 3600° elec­
trical rotation. Type 907 has a linearity 
range of 0.1% to 0.50%; Type 908 has a 
linearity range of 0.05% to 0.25%. Both 
are rated at 2 watts at 40°C. Standard 
units rated to -f-85°C; higher tempera­
ture requirements can be obtained on 
special order. Resistance ranges from 
100 to 100K ohms.

Write» Dept 140-79N1, Fairchild Controls 
Corp., Components Division, 225 Park Ave­
nue, Hicksville, Long Island, New York. West 
Coast: 6111 E. Washington Blvd., Los 
Angeles, California.

Phenolic 
Case 

(Typo 907)

PRECISION POTENTIOMETERS 
' and COM1»GNENTS

CIRCLE 215 ON READER-SERVICE CARD FOR MORE INFORMATION
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Speed Reducers 216

Bulletin No. 98 describes a line of small 
speed reducers. These reducers have a 
maximum power output of 0.1 hp at the low 
speed shaft. Standard units and units with 
an anti-backlash feature are described. 
Each kind is available in over 400 fixed 
ratios. Metron Instrument Co., 432 Lincoln 
St., Denver 3, Colo.

Liquid Rosin Flux 217

A 2-page brochure has been published 
giving a complete description, uses, prop­
erties and methods of application of 
No. 346 liquid rosin flux (activated). In­
cluded in the bulletin is a graph showing 
the concentration-density relationship of 
No. 346 flux and No. 446 flux thinner. Alpha 
Metals, Inc., 56 Water St, Jersey City, N.J.

Data Tape Recorders 21 ucL ar
nite J 1

Magnetic tape recording and playbac Tie J
system for recording stress, pressure, ten nd pic 
perature and vibration is described in Bu eristics
letin No. 1561 B now available. The systei icilitie. 
provides direct amplitude modulation, wk laies D
band frequency modulation, RDB fn
quency modulation and pulse duratio
modulation as well as compound moduli
Hon. «ordì

The standard recorder accommodates oi
eration both on air and on the ground, ai 
entire recording system is operable fro 
single phase 115 v, 50/60/400 cycle pow

Bullet
ig osci 
on, ap] 
The

source. Also featured are a record amp jvers t
fier, signal modulators, and automatic ca er am] 
brator permitting “in-flight” calibratioi igram
with negligible data loss. Consolidati onsolic 
Electrodynamics Corp., 300 N. Sier i Siem
Madre Villa, Pasadena, Calif.

CIRCLE 219 Od READER-SERViCE CmRU ruK



■Rese irch Reactors 226

I flu letin No. 6326-B describing three re- 
learc i reactors, is now available. Featured 

Le t e swimming-pool reactor which con­
sists ssentially of a lattice of fuel elements 
Lm rsed in a large pool of water in which 
■¡gh flexibility permits simultaneous ex- 
Lii tents; heavy-water reactor which of- 
■rs highest neutron flux potential and 
■nd ar test reactor which is especially 

^■ ¡te I for precise experiments.
bac| The 12-page bulletin describes by words 
tvuBnd pictures, specific uses, design charac- 
BuBristics, safety features and experimental 
steAcilities. General Electric Co., Apparatus 
wicBales Div., Schenectady 5, N. Y.
frl 

aticB

■wording Oscillograph 227
is ol Bulletin 1536B stresses the 5-119 record- 
, aiBg oscillograph, its performance, opera- 
froBon, application and specifications.

xnvB The 12-page illustrated booklet also 
impBvers the series 7-300 galvanometers, car- 
j caBer amplifiers, bridge balances, an oscil- 
atioBoram processor, and other equipment. 
idatBonsolidated Electrodynamics Corp., 300 
SierB Sierra Madre Villa, Pasadena, Calif.

Automatic Measurement 228

A four-page pamphlet describing stand­
ard instruments and components for auto­
matic measurements is available.

Featured among the instruments are a 
deviation bridge indicator, sorting bridge, 
sorting mechanisms, chopper and data re­
corder.

The catalog which is illustrated gives 
specifications, descriptions and uses of each 
instrument. Barnes Development Company, 
213 W. Baltimore Pike, Lansdowne, Pa.

Atmosphere Control Cabinet 229

An illustrated page explains an atmo­
sphere control cabinet for testing all types 
of materials. Thecabinet may be used with 
—20 to -f-200 F temperatures and with 18 
per cent to slightly under 100 per cent 
relative humidity for all temperatures 
above 50 F.

The bulletin tells how the cabinet works 
and cites its advantages. Two accompany­
ing sheets give brief descriptions of 4 
models and list a choice of controls and 
temperature and humidity ranges. Atmos­
phere Control Co., Inc., 5315 Chester Ave., 
Philadelphia 43, Pa.

TYPICAL APPLICATIONS

• Manufacturing accuracy makes these diodes ideal 
for voltage and current reference applications.

• Can be used to make highly sensitive and accurate 
voltmeters out of low cost instruments

• Available in T9 and TS’/x sixes.

DEVELOPMENT AND MANUFACTURE — We are adequately 
staffed and equipped to handle development work and 
manufacture to your specifications.

We are large enough to meet your production requirements, 
yet small enough to take a real interest in your problems. 
Inquiries will receive prompt attention.
Write for literature describing types available from stock.

• Non-coated tungsten filament
• Temperature sensitive

T H E R AA OS E N, INC., 361 West Main St., Stamford Conn., USA

CIRCLE 230 ON READER-SERVICE CARD FOR MORE INFORMATION
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Yes« at Standard Plastics we are 
interested in trying to solve any 
problem in the molded plastics 
field. Small, medium or large, 
wherever close tolerances are 
needed, plus high speed pro­
duction in all materials, both 
thermoplastic and thermosetting.

Pilot runs in small quantities 
can be produced economically.

Your inquiries will have our 
prompt and interested attention.

STANDARD 
PLASTICS CO., Inc.

62 WATER ST., ATTLEBORO, MASS., Tel. AT. 1-1940 • N. Y. OFFICE: 303 FIFTH AVE., Tel. MU 9-1910

CUSTOM MO LDERS OF THE UNUSUAL

CIRCLE 231 ON READER-SERVICE CARD FOR MORE INFORMATION

Model D5-2OOC

fkoutput Versatility

1.30-500 VDC @200 MA 
2. 30-500 VDC @ 200 MA 
3. 60-500 VDC @400 MA 
4. 30-1000 VDC @ 200 MA
5. 6 3 VAC
6. 6 3 VAC
7. 6.3 VAC
8. 12.6 VAC

@ 10 Amps
@ 10 Amps 
@ 20 Amps
@ 10 Amps

single output 
single output 
parallel connection 
series connection 
- single output
-single output 
- parallel connection 
-series connection

NEW DRESSEN-BARNES 
DUAL POWER SUPPLY 

doubly useful 
-yet compact

You can combine the DC outputs 
on this unit by switching. 

No need to hook up two power 
supplies Merely turn a dial 

to series or parallel connections, 
and you get double the voltage or 

double the current, instantly. 
Cabinet is only 8%" high, 

19" wide, and 17" deep.

All outputs are floating, and either the positive or negative 
of any combination may be grounded. Regulation for all 

DC outputs is 0.15% for a 10% change in line voltage;
75 MV change no-load to full-load. Ripple is less than 

2 MV RMS when full load is applied. Model D5-200 C is 
priced low Write for literature

d.resseu-'baim.es
DKL^d-BAKNti CuKF., 250 N. Vmtuu |ve., tosadeno 8, Calif.

CIRCLE 232 ON READER-SERVICE CARD FOR MORE INFORMATION
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237Thermostats

Dow Coming Corp., Midland, Mich.

SPECIFICATIONS

THE BIRTCHER CORPORATION

CIRCLE 240 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE 235 ON READER-SERVICE CARD FOR MORE INFORMATION

INDUSTRIAL 
DIVISION

typical applications are listed and illu 
trated. Technical data is clearly set forth i

4-371 Valley Blvd., 
Los Angeles 32, Calif

Write for Data 
Bulletin No. 85177

PRECISION 
INSTRUMENTS 
& CONTROLS

Commerce
County, N.J

Bulletin No. 5000 describing hermetically 
sealed and semi-enclosed type thermostats 
is announced. The bulletin features operat­
ing principles, dimensional data, ratings, 
materials of construction. Terminal and 
mounting arrangements are illustrated with 
photographs. Stevens Mfg. Co., Inc., Lex­
ington & Mansfield, Ohio.

MA Series. Lambda Electronics Corp., 11-1 
131st St., College Point 56, N. Y.

Regulated Power Supplies 23|

Catalog 57 covers a complete lh ? 0 
regulated power supplies. The series stei

Even severe shuck and vibration can’t 
loosen the new stainless steel Birtchei 
TOP-TAINERS, yet they can be removed 
for maintenance with a slight upward 
pull on the locking tab. Available in 
a wide range of single and double post 
modifications for all tubes and cylindrical 
components ranging from 7/8" to 
2-5/16" in diameter, and in post heights 
from 2-1/2" to 4-5/8". Write for 
catalog and specifications

Write 
for 

catalog

Cedar Grove, Essex

FOR THE MILITARY-APPROVED 
METHOD OF SECURING TUBES 
AND COMPONENTS AGAINST 
SEVERE SHOCK AND VIBRATION

BIRTCHER

TOP-TAINERS

A NEW HIGH TEMPERATURE addition to the famous SPIRALPOT 
family of infinite resolution potentiometers... rated to de­
liver full power in temperature environments of 15O°C 
The use of special materials and alloys has increased the 
temperature range of earlier SPIRALPOT models by 80uC 
with no decrease in power rating.

Designed for use in high resolution servo systems, the 
Model 85177 HI-TEMP SPIRALPOT finds applications in 
installations requiring a potentiometer of infinite resolu 
tion and excellent linearity at elevated temperatures.

ELECTRONIC DESIGN • January 15, 19:

G» M. GIANNINI & CO. INC., 918 EAST GREEN STREET, PASADENA, CALIFORNIA

lems. The relative influence of such cons 
derations as bearing load, speed, met

The properties and performance of var (--- 
ous silicone oils, greases and compount 4

POWER .15 watt per turn throughout 
operating temperature range

TURNS-1 to 10
TEMP. RANGE - 55°C to -f-150' C.
INFINITE RESOLUTION
RESISTANCE»-up to 250 «/turn
HIGH LINEARITIES

Electrical Test Equipment 236

Electrical test equipment is listed in 
Catalog No. 21, now available. It lists elec­
tronic measuring and control equipment for 
use in laboratory and on the production 
line. Included in the catalog are automatic 
component testers, cable and arc resistance 
testers, voltage breakdown testers, capac­
itance and resistance decades, decade po­
tentiometers, limit and wheatstone bridges, 
ohmmeters and megohmmeters, switches 
and test fixtures.

Complete technical specifications, schem­
atic diagrams, and photographs of each unit 
are included wtih comprehensive charts 
and tables. Industrial Instruments Inc., 89

for fixed voltages. Specifications and ¿»rice 
are given throughout. The many ill istra 
tions include dimensional outline dra ring 
and a labeled photograph showing the con 
struction and special features of the 150

are discussed in an 8-page brochure. Man»* C01 
ircuitr

and described include portable, bench an< 
rack models, heavy duty component y iwe 
supplies for original equipment, and nr del



fem nal Blocks 243 High Temperature 245

Ca dog-folder No. SB-173, describing the 
(ed <m duty series 200 and 300 terminal 
[ocl i is now available. Each type is illus- 
ate I and complete descriptions are given, 
s w 11 as their applications.
Fear features of these blocks are: in- 

re&cd strength, increased insulation, cir- 
iiit identification and increased creepage. 
Marathon Electric Mfg. Corp., Wausau, 
vis.

ilvanometers 244

23!
: vari 
ound 
Man 
illu 

irthi 
1, ti 

hig 
prol 
cons 
met 

laine

Hie 7-300 series galvanometers for re­
veling oscillographs are given detailed 
Utment in Bulletin 1528. Sections are de- 

med to operation principle, quality con- 
U. construction features, and application 
kcuitry. There are also specification tables 

bJ a page discussing selection of the 
Loper galvanometer for a given purpose. In 
Edition, accessory equipment is briefly de- 
tibed.
I The 12-page booklet is generously il­
ls trated with graphs, photos and dia- 

■ us. Consolidated Electrodynamics 
Lip.. 300 N. Sierra Madre Villa, Pasadena,

The results of a symposium on high tem­
perature is included in a volume containing 
papers by a number of recognized author­
ities on this subject The proceedings in­
cluded discussions on three major subjects 
covering “Methods for Reaching High Tem­
peratures," “Materials for Containing High 
Temperature" and “Processes Occurring at 
High Temperatures.*

The fundamentals of temperature and 
the keynote address on Aeronautical Re­
search and Development were among the 
topics interpreted at the conference. Stan­
ford Research Institute, Menlo Pk., Calif.

Silicone Rubber 246

W-96 silicone rubber gum stock for gas­
kets, O-rings and sundry molded parts used 
in electronics is the topic of a recent book­
let The 28 pages incorporate a compound­
ing study and detailed information and in­
structions for manufacturers and product 
designers.

Numerous charts and tables are added 
to the text. Union Carbide and Car­
bon Corp., Silicones Div., 30 E. 42nd St., 
New York 17, N. Y.

VERY LARGE CAPACITY—HIGH VACUUM
TWO-STAGE DUO-SEAL » VACUUM PUMP

TWO-STAGE CONSTRUCTION WITH

VENTED-EXHAUST
■liminale» Conden«ed Vapor Problem«

Patent PendingNo. 1397-B
1397-B. DUO-SEAL VACUUM PUMP, Mo­

tor Driven. For 116 Volts, 60 Cycles 
A.C. Esch, $625.00

Ulustratinn shows 
1397-B Duo-Seal 
Pump equipped 
with Vented Ex­
haust.

O Eliminates oil filters 
and separators

O Reduces pumpdown time 
■ Fewer oil changes

GUARANTEED VACUUM
Vent closed, 0.1 micron.
When the vent is open, only 
slightly higher ultimate pres­
sures result—usually in the 
range of 1 micron.

FREE AIR CAPACITY
375 Liters 
Per Minute

1397-C. DUO-SEAL VACUUM PUMP. Mo­
tor Driven. For 230 Volts, 60 Cycles, 

A.C. Each, $625.00

Vented Exhaust is available on

1397-D. DUO-SEAL VACUUM PUMP, Mo­
tor Driven. For 115 Volts, D.C-

Each. $695.00 
4 belt guard is included with the mounted pumps. 
1397. DUO-SEAL VACUUM PUMP, Un­

mounted. With pulley, but without m..-
Each, «525.00tor, belt or base.

all Two-Stage Duo-Seal® Pump«

W. M. WELCH SCIENTIFIC COMPANY
DIVISION OF W M. WELCH MANUFACTURING COMPANY 

------------------------- ESTABLISHED 1880 -------------------------  
1515 Sedgwick Street, Dept ED, Chicago 10, Illinois, U. S. A.
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SWITCHING

The Vacuum Switch Goes to Wosk

TRANSMITTER ANTENNAS

No longer is it necessary to manually switch high volt­
age rf circuits. No longer is it necessary to fight problems 
of changing contact resistance or rectification due to the 
oxides that form on contacts in air.

Jennings vacuum switches have solved these problems. 
Their clean contacts stay clean since contamination is im­
possible in a vacuum. And in addition the high dielectric 
strength of a vacuum makes possible small solenoid actu­
ated relays that can interrupt high voltage circuits with 
contacts that have to move only a fraction of an inch.

Turn therefore to Jennings with all of your rf switching 
problems. "Hot” or "cold" rf circuits can be remotely 
operated at any power level and at any transmission line 
frequency. Jennings vacuum switches can be used to 
switch antennas from transmit to receive, from the final 
amplifier to the driver stage, or from a main transmitter 
to a standby transmitter. They can be used to isolate a 
transmitter from its antenna, to switch to one of several 
antennas or to switch from an antenna to a dummy load. 
They can also be used for tap changing on rf coils or for 
switching antenna tuning coils.

We can suggest a relay for many difficult rf, dc, or 
60 cycle switching problems if you will send us your 
circuit conditions.

Type JGF-RE2 
Transfer Relay for 
switching aircraft 
antennas

SPDT Coaxial Relay 
for 3 inch, 
50 ohm line— 
VSWR less than 1.1 
at 325 mc.

type R2 SPDT
Latching Relay for switching 
transmission lines at up to 
250 KW of power

Type RM2 2PDT 
Transfer Relay suitable 
for 5 KW broadcast 
transmitter antennas

JENNINGS RADIO MANUFACTURING CORPORATION • 970 McLAUGHLIN AVE. 
P.O. BOX 1278 • SAN JOSE 8. CALIFORNIA

CIRCLE 248 ON READER-SERVICE CARD FOR MORE INFORMATION
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Whatever your requirements for system engineered cable— 
for military or commercial uses — Pacific Automation Products 

is your best bet. Call, wire or write today.
Write for Bulletin 156

The multi-conductor cables shown below are only 
a very few of the many varieties of neoprene jacketed cables 

that Pacific Automation Products processes 
every day for systems applications.

These cables are designed to perform under 
extreme environmental conditions and adhere 

to existing military specifications.

CALL Pacific Automation Products

Cable Requirements

Co axial conductor breakout

Molded 90 backshellCable with umbilical connectors

Multi breakout harness assembly

TWX GLN 7371CHopman 5-6871

Rack and panel connectors with 
molded 90 cable attachment

137 Walnut Hill Village, Dallas, Texas 
FLeetwood 2-5806

Special rack and panel connector 
molded to cable

Pacific Automation Products, Inc.
1000 AIR WAY, GLENDALE 1, CALIFORNIA



Beckman® 

Servomotor- 

Rate Generator

889

Engineering representa!¡ves 
in principal c ties
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X-rays in Atomic Research 252

An article entitled “X-rays Pierce Problems in 
Atomic Research” has been reprinted. With illus­
trations, the 4-page text covers problems solved 
with X-rays. Subjects include barium impurities in 
zirconium, water molecules in uranyl sulphate, alu­
minum corrosion products, and quality control of 
stainless steels, aluminum and silver-platinum 
alloys, solders and brasses. The article also takes up 
qualitative determinations of uranium in thorium 
base alloys. The aqueous solution technique for 
handling specimens is treated in detail. Information 
is given on work that involves atomic radiation 
effects on metals, graphite and certain ceramics. 
Single crystal and preferred orientation studies on 
copper, aluminum, uranium, thorium and titanium 
are also discussed. North American Philips Co., Inc., 
750 S. Fulton Ave., Mt. Vernon, N.Y.

Signal Generator 253

An 8-page illustrated folder about the company’s 
signal generator and control system has just been 
published. The pamphlet contains a description of 
the instrument and its applications along with de­
tailed specifications and some information on select­
ing cabinets. Brush Electronics Co., 3405 Perkins 
Ave., Cleveland 14, Ohio.

Powdered Metal Parts 254

Comprehensive two color 12-page brochure on 
powdered metal parts has been issued which con­
tains many illustrations and detailed case histories.

Included in brochure is a general guide for per­
formance of such operations as brazing, welding, 
soldering, peening, riveting and machining on 
powdered metal parts. Special finishes, the storing 
of impregnated parts and reoiling are also discussed. 
A chart for design engineers which outlines various 
standards, specifications and references for pow­
dered metal parts is also included. Lux Clock Mfg. 
Co., Powdered Metal Parts Div., 100 Johnson St., 
Waterbury, Conn.

Hydraulic-Magnetic Circuit Breakers 255

General purpose hydraulic-magnetic circuit 
breakers are covered in 20-page Bulletin 3411. Illus­
trated and revised, the booklet details the hydrau­
lic-magnetic principle, design, operation, and appli­
cation of the circuit breaker. Schematic diagrams, 
time-delay curves, and other engineering informa­
tion are included. Tables and graphs give data on 
basic design considerations, voltage drop curves 
and interrupting capacities. Superimposed wiring 
diagrams on dimensional drawings give a graphic 
representation of all special circuit forms. Heine­
mann Electric Co., 449 Plum St., Trenton 2, N.J.

Snug as two bugs in their 
unitized stainless steel 
housing, motor and generator 
work hand-in-hand on the 
same shaft... to improve 
response characteristics of 
suffering servo systems.

Where the trouble is in the 
dynamics of your system 
components, watch this 
purposeful pair roll up their 
sleeves and go to work. The high 
torque-to-inertia motor, for 
instance, responds quickly and 
accurately to error signals... 
with acceleration at stall up to 
100,000 radians/sec.’. Signal-to- 
noise ratio of the linear generator 
is 25:1 or better. Aiding and 
abetting each other in their 
dedicated mission, they’ll operate 
continuously at stall and at total 
unit temperature from —55’C 
to 200°C.

Right now, our corrosion­
resistant, completely encapsulated 
Servomotor-Rate Generators are 
available in sizes 11, 15 and 18. 
(We’ll soon add size 8; 
eventually, other sizes.) We’ve 
got descriptive literature available 
too. It’s data file 135.

Beckman*/ . Helipot
/ Corporation 

Newport Beach, California 

a division of Beckman Instruments, rnc.

ELECTRONIC DESIGN • January 15, 19



Dial Set Time Delay Relays 262

Hermetically Sealed Components 263

Thermal Image Device 264

gh

Co., 33 University

X-Band Calibrated Load 265

Helpful

to* 
tor

illustrates and de- 
X-Band calibrated 

load which is cali­

ate 
tal

A leaflet released recently 
scribes the CTI Model 128A 
load, an adjustable mismatch

ve 
lable

Associates-Atomic Instrument 
Rd., Cambridge 38, Mass.

&

r Most heart 
patients can keep on 
working—very often 
at the same job.

ated 
are

18.

Two bulletins containing details on the function 
of three motor-operated dial adjustable time delay 
relays along with catalog part numbers for standard 
ranges and voltages in ac, de and 400 cycle are now 
available. TD 404 describes the surface mounting 
type and TD 405 the flush mounting type for panel 
installation, both of which are used where frequent 
change in time setting is necessary. Clutch holding 
contacts are available1 for both models.

The sheets are clearly blocked out and illustra­
tions include phntos of models, diagrams of overall 
and mounting dimensions, and charts for selection 
of desired unit according to voltage and time delay 
ranges. A. W. Haydon Co., Waterbury, Conn.

Some forms of 
heart disease can 
be prevented... a 
few can be cured.

All heart cases 
can be cared for best 
if diagnosed early.

For electronic component manufacturers who use 
glass to metal vacuum seals, a 12-page catalog 
featuring the use of the Duro-Vac process has been 
issued. Added to the descriptions, charts, and cross- 
sectional drawings are photographs of multi-head­
ers, feed-thrus, stand-offs, seals, AN connectors and 
transistor and diode terminals. Glasseal Products 
Co., Inc., 1111 E. Elizabeth Ave., Linden, N.J.

Almost every 
heart condition 
can be helped by 
proper treatment.

Your “symptoms“ may 
or may not mean heart 
disease. Don’t guess— 
don’t worry. See your 
doctor and be sure.

jot
■at ion 
;or nia 
r. Inc. 
a fives 
i ties

fight fear with

Wp
Ï9ur

Help 
Your 

Heart

ECRONIC DESIGN • January

A brochure on a direct thermal imaging device 
has been announced. Bulletin RD 515 describes 
this instrument as being used for locating and mon­
itoring either hot or cold spots. Specific applications 
illustrated include use of device for test bonds and 
laminations, process equipment, and determinations 
of cooling efficiency in certain types of electronic 
assemblies. Also noted are applications in tempera­
ture evaluation of aircraft power plants and detec­
tion of hazardous area “hotspots” by remote moni­
toring.

This comprehensive booklet deals with principles 
of operation, radiation measurement theory, tem­
perature measurement methods and related infor­
mation. Schematics, curves and engineering draw­
ings are used throughout the booklet. Baird 

brated at three frequencies and at four VSWR’s. 
Specifications included in the sheet cover the stand­
ard calibration frequencies and VSWR’s, the accu­
racy, type of waveguide fitting, dimensions, and 
price. Listing is made of the availability of special 
calibrations where required. Color Television Inc., 
1070 E. San Carlos Ave., San Carlos, Calif.
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MODEL 101C

Proven Outstanding in its Class

Hycon Eastern’s new Ultra Stable 
Oscillator is a one megacycle signal 
source of exceptional stability. It is 
useful wherever precise time meas­
urements or frequency control are 
required, as in reinsertion of carrier 
in suppressed carrier systems, tele­
metry, astronomical measurements, 
navigation systems, geophysics or 
other critical applications.

Write for Ultra Stable Oscillator Bulletin

STABILITY: I PART IN 109

FREQUENCY STABILITY: DRIFT 
PER DAY AFTER ONE MONTH’S

RATE LESS THAN 1 PART IN 10* 
OPERATION.

•FREQUENCY: 1 MEGACYCLE, VARIABLE OVER A RANGE OF I 
CYCLE. AVAILABLE AT OTHER FREQUENCIES ON SPECIAL ORDER.

• CRYSTAL OVEN: STABILIZED TO BETTER THAN 0.01 °C BY TEMPER­
ATURE-SENSITIVE RESISTANCE BRIDGE. OVEN CONTAINS NO MOV­

ING PARTS.
• DISSIPATION IN OSCILLATOR CRYSTAL: STABILIZED AT A POWER 

LEVEL LESS THAN ONE MICROWATT.

• 2 OUTPUTS: SINE WAVE—4 VOLTS RMS; PULSE—1 VOLT.
• OUTPUT IMPEDANCE: APPROXIMATELY 250 OHMS.

•POWER REQUIRED: ISO VOLTS, 100 MA, REGULATED DC, AND
6.3 VOLTS, 3 AMPERES, AC OR DC. (Matching Power Supply 

availablal

75 Cambridga Parkway Dapt. F-l Cambridga 42, Mau. 
Affiliated with HYCON MFG. COMPANY, Pasadena, California
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Packing 
tor a journey 
into space?

Yes. Wheeler now offers the latest engineering, manufacturing 
and test facilities for Epoxy res<n casting of electronic 

wound components, including inductors, transformers and 
subminiature assemblies of tuned circuit elements.

Exhaustive tests, and many thousands of units produced 
to date, have proved the exceptional quality of 

these new Wheeler facilities ... another important addition 
Io the custom engineering and production services 

Wheeler now offers in the following classifications. Consult us.

Electronic transformers to 1 kva. 
Precision wound coils and components. 
Custom electro-mechanical assemblies. 

Custom electronic and power supply assemblies. 
Custom electrical harness assemblies.

better check 30% SPACE 
SAVING with Wheeler's new 

CAST EPOXY wound components

Use of this new encapsulating process permits a space saving 
of up to 30% compared with hermetically sealed canning, 

while at the same time producing finished components 
highly resistant to conditions of humidity and thermal 

shock and capable of meeting the rigid requirements of 
Government Specification MIL-T-27-A.

WHEELER

VWHS

I N C
Division of Sparry Rand Corporation 
1131 East Aurora Street, Waterbury 20, Connecticut 
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272Magnetic Laminations Graphite Tube Furnace 74

273Rotary Converters 27

.5 SU JIM DIARY OF HOnMA« CORP.
3761 South Hill St.. Los Angeles 7. Calif.
Tele] i ione : RIclimond 9-4831.

COMMUNICATIONS
SYSTEMS
ENGINEERS

microwave transmission and
reception, forward scatter and

rewarding. Please address Vice

A 4-page supplement to Magnetic Lam­
inations Catalog ML-201 has been issued. 
It gives physical lamination constants and 
core stack design factors for four high 
permeability laminations.

Designated DU-1, DU-37, UI-312, and 
F-21, the shapes are illustrated with dia­
grams. All are available in both 48 Alloy 
and Hy Mu 80.

A revised index may be obtained with the 
supplement. Magnetics, Inc., Butler, Pa.

Bulletin 1156A describes the 750 w de to 
ac converter which is specially engineered 
for Marine and Industrial service.

It features pole shoes and field rings 
which are cast in a single unit to eliminate 
electrical loss and simplify construction.

Dimensions are 13-7/8 in. long x 6-3/4 in. 
wide x 7-1/4 in. high, and it weighs 58 
pounds.

Complete information is included as well 
as performance charts. Carter Motor Co., 
2711 W. George St., Chicago 18, I1L

Bulletin CT-1156 on graphite tube fur- 
naces for temperatures to 5000 F ha: just 
been released.

The illustrated bulletin describes th Ofv 
erating limitations of graphite tubular el©, 
ment research and production furnace and 
indicates the auxiliary and control e uip- 
ment normally used.

It also includes table of specific, i 
and dimensions of 17 standard 
Harper Electric Furnace Corp, 
N.Y.

models 
Buffalo

Mechanical Alignment Testing

'Alignment Testing* by K. J. Hume i 
the third in a series of technical papers pu 
lished for the advancement of metrology 
Several instruments, including the au 
collimator, the micro-alignment telescope 
and various levels and clinometers are d 
picted and described.

With diagrams, the 8-page article ex 
plains the operation principles of these d 
vices and a number of testing methods 
which they are applied. Engis Equipmen 
Co., 431 S. Dearborn St., Chicago 5, Ill
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The expanding scope of advanced
communications projects has
created several unique positions
in fields related to VHF, UHF,

single sideband applications
at Hoffman. Electronics engineers
with appropriate backgrounds will
find these new assignments profes-
sionally stimulating and financially

President of Engineering:

Hoffman laboratories, inc.
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ip^cting Presses 279 Temperature Recorders

op- 
eie. 
and 

.uip-

ne is 
puN 

ilogyj 
auto- 

►cope, 
e de-

co' iplete line of industrial compacting 
sses is described in a 24-page compre- 
sivc catalog, No. 816 just issued. It in- 
jes tiny ferrite rings and other sub- 
iiat ire electronic parts to large ceramic 
ts such as grinding wheels and brake in- 
ts, as well as catalysts and other chemical 
pai itions, carbon brushes, bi-metallic 
itacts, plastics preforms bearings and 
things and other powdered metal parts, 
j pharmaceutical products.
Models range from simple hand-operated 
¡chines of 1-1/2 ton capacity to automatic 
i ton hydraulic presses; with production 
k ranging from 5 or 6 pieces per min. to 

N per min. F. J. Stokes Corp., Tabletting 
L 5500 Tabor Rd., Philadelphia 20, Pa.

e et 
se del 

ids to 
»meni 
U.

sperature Conversion Chart 280 

pocket temperature conversion chart 
isuring 8-1/2 by 3-1/2 in. is now avail- 
j. The easy-to-read tables of Fahrenheit 

Centigrade temperature equivalents 
uld be a valuable time saver. Moeller 
[rument Co., Richmond Hill 18, N.Y.

Brochure No. 1021 on temperature and 
pressure recorders is now available. It de­
scribes the workings and advantages of the 
filled tube system recorders and lists six 
types of pens.

In addition, illustrations of recorders as 
well as blueprints showing make-up, instal­
lation and operation, is included. The book­
let gives complete information on bulbs, 
sockets for gas-filled (Class III) thermal sys­
tems, and symbol numbers, materials and 
tube dimensions. Burgess-Manning Co., 
Penn Instruments Div., 4110 Haverford 
Ave., Philadelphia 4, Pa.

Potentiometer Pyrometer 282

A portable potentiometer pyrometer with 
interchangeable direct-reading scales is pre­
sented in Bulletin 9B. The 8-page text ex­
plains the advantages and operation of the 
instrument and cites its uses and specifica­
tions. The illustrations include labeled 
photographs to show construction. Tech­
nique Assoc., 211 E. South St., Indianapolis 
25, Ind.

Lumped Constant

Ultrasonic

Distributed Constant

Brew Delay Lines 
meet exacting 
specifications

Whatever your delay line requirements, from 
prototype to large scale manufacture of produc­
tion units, Brew offers you the design-engineer­
ing experience and complete facilities to supply 
your most exacting specifications.

Brew Delay Lines are custom made to your 
requirements and are available covering an 
extremely wide range of characteristics. A 
Laboratory Report accompanies every proto­
type showing your specifications and the char­
acteristics of the prototype.

Send us specifications on your requirements or 
send for your copy of catalog 54.

Richard 0. Brew and Company, Inc.
Concord, New Hampshire 

design • development • manufacture
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FREQUENCY

MC!
DIRECT READING

SPECIFICATIONS:
FREQUENCY MEASUREMENT

new
Computer-Measurements Model 226A

UNIVERSAL COUNTER-TIMER

OUTSTANDING FEATURES:
★ Three independent, adjustable trigger 

level controls permitting full rated 
sensitivity at any voltage level between 

300 and 300 volts.
★ Small voltage increments ordinarily 

masked by attenuators are easily selected.
ir Simplified color-coded controls and 

direct read out in kc, me, sec, or millisec, 
with automatic decimal point indication

★ Oscilloscope marker signals facilitate 
start and stop trigger level adjustment 
for time interval measurement of 
complex waveforms.
A brand new multi-purpose instrument 

provides precision measurement ot frequency, 

frequency ratio, period (1 frequency) and 

time interval Pressure, velocity, acceleration 

displacement, flow, RPS. RPM. etc., may 

also be measured with suitable transducers. 

The 226A may be used as a secondary 
frequency standard

price $1,100.00

Frequency Range: 
0-1,000,000 cycles 
per second 
Input Sensitivity: 
0.2 volt rms.
Direct-coupled input 
Time Bases: 
0.00001,0.0001,0.001, 
0.01,0.1,1 and 10 
seconds. Also can use 
external 0-1 me standard
PERIOD MEASUREMENT
Period Range: 
10 microseconds 
to 1,000,000 seconds 
Frequency Range: 
0.000001 cps to 100 kc 
Input Sensitivity: 
0.2 volts rms.
Direct-coupled input

Gate Times: 
1 and 10 cycles of 
unknown frequency 
Standard Frequency Counted: 
1 me; 100, 10, 1 kc;
100, 10 1 cps; 
external 0-1 me.
TIME INTERVAL MEASUREMENT 
Range*.
3 microseconds to 
1,000,000 seconds 
Start and Stop: 
Two independent or 
common channels 
Positive or negative slope 
Input Sensitivity: 
0.2 volts rms.
Direct-coupled input
Standard Frequency Counted: 
1 mc; 100,10,1 kc;
100,10,1 cps; external 0-1 me.
GENERAL
Stability:
Short Term: 1 part in 
1,000,000 (temperature* 
regulated crystal)

Long Term: 3 parts per million per week
Display Time: Automatic: Continuously variable 0.1 to 10 seconds
Manual: Until reset
Input Impedance: 1 megohm and 50 mmf
Trigger Level: Continuously adjustable from —300 to +300 volts
Accuracy: ± 1 count ± stability
Secondary Frequency Standard: 1 me; 100,10,1 kc? 100,10, and 1 cps
Dimensions: 17" W x 8%* H x 13¥2" D approx.
Weight: 50 lbs. approx.

MODEL 22SA 0 cps-100 kc

UNIVERSAL.
COUNTER-TIMER
Similar to the 226A in design.
Featuring Oscilloscope Trigger Level 
Marker Signals; Three Direct-CoupM 
Inputs of 70 mv sensitivity; Direct 
Reading, Automatic Illuminated Decimdi 
Point. Easily portable. Price: SM0 O0

I
Data Subject to Change Without Notice —Price» P.O.B. Factory

Write for complete >peciflcation> on the new 226A and the 225A models and the 
complete CMC line of electronic counting and controlling equipment.

Computer-Measurements Corporation
—* 5528 Vineland Avenue, North Hollywood, Calif. Dept. 76 A 
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Budd•Stanley
offers two outstanding services in 
microwave transmission components!

Exclusive new casting process now produces waveguide 

assemblies without machining and brazing.

(V) RF heads complete with electron tubes and all acces­

sories fully tested to your specifications and ready for 

installation in your system.

Wk 
a»* *

* I

RF HEAD (cast section shown unpainted)

You can depend on Budd «Stanley engineering know-how, 
manufacturing methods and experience to produce microwave 
transmission equipment to your specific requirements.

Write to Dept. D-l for booklet “Additional Facts about the 
Budd'Stanley Casting Process”.Budd • Stanley Co. Inc.

43-01 22nd St., Long Island City 1, N. Y. 
Phone STillwell 6-1706 

Cable Address “BUDDSTAN" Quality • Economy • Dependability
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Patents ¡fit
¡ign< 1 
p y k. 
ba me

Dark Trace Cathode-Ray Tube and Method 
of Manufacture
Patent No. 2,755,404, Gustave Levy. (As­
signed to National Union Elec. Corp.)

This patent covers a cathode ray tube 
similar to the usual type except that the 
electron beam produces a dark trace on a 
light background. The electron beam im­
pinges on a screen which contains a layer 
of scotophor material which develops opac­
ity centers. A lamp illuminates the screen 
from behind, and maintains a light screen 
except where the opacity centers have been 
produced. A thin aluminum layer between 
the beam source and the screen serves to 
erase the opacity centers soon after they 
have been formed. The aluminum layer is 
thin enough so that the electron beam is un­
disturbed but the aluminum is able to ab­
sorb infra-red radiation and produce heat 
which will destroy the opacity centers. The

+input

fo; su 
ise o « 
ic C iag 

r is
riv en
iving F 
age I he

Printir

B —

infra-red generator is located within

nt No 
igned 
it Neel 
line b] 
ling wl 
of type 
; as the 
to be ]

i . . . . , i lory cii
tube and is designed to produce consi< 
able radiation at wavelengths less t
-- - - . r is op]
25 x IO4 cm. , The s' 

»st one
wheel

'omPr'»ion tpring, ar, 
har^n,d after form!na 

tO ° length Of 
185,000 to 220,000 p,i 

tpringi oif„ 

you many advantage,

high strength 
v high conductivity 
* uniformity 

▼ close tolerances
hn9 endurance life

s,ab,iify«eievated 
temperatures 

educed inspection and 
._ce 0$sen>bly costs 
•ess space required 

of springs

For full ini 
your copy

lier« ipWfK
Springl

wrift

-OPP

Specialties <»
270 BERGEN BLVD., LITTLE FALLS, NEW JERSEY 
Telephone Little Falls 4-0280
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nfl| E isponse Amplifier

Jo. 2,758,161. Stuart P. Jackson. 
«gni 1 to General Electric Company, 

1' rk.)
ba meed, direct coupled amplifier cir- 

Ifoj supplying power to a load in re- 
L o a balanced input signal. A sche­
me (iagram of the output stage of the 
Lifit r is shown. The four output triodes 

L ri' en in push-pull with the lower tubes 
living approximately half of the signal 
Le that is applied to the upper tubes.

I Printing System
If No. 2,757,605. Arnold I. Dumey. 
L^ned to Potter Instrument Co., Inc., 
Lt Neck, N. Y.)
I line by line printing system utilizing a 
Ling wheel with at least two identical 
[of type face, and as many printing ham- 
L as there are characters in a line. The 
Ito be printed is stored in an electrical 
lory circuit which in turn actuates the 
ling hammers when the desired char- 
1 is opposite the appropriate line posi- 
|The system is thus capable of printing 
last one line for every revolution of the 
1 wheel.

AEC Patents

The following patent was recently re­
leased by the Atomic Energy Commission.

Method and Apparatus for Measuring 
Electrical Current.

Patent No. 2,760,158. Q. A. Kerns. (Assigned 
to U. S. Atomic Energy Commission.)

A method is outlined for measuring both 
an alternating current and unidirectional 
current flowing in the same wire when it is 
not desirable or feasible to insert by direct 
connection a measuring device into the cir­
cuit carrying the current.

The ac component is measured by trans­
former type inductance cores and windings 
placed about the conductor.

The unidirectional component is meas­
ured by a combination of a radio frequency 
generator to form a magnetic flux opposing 
that which is about the conductor and a 
wheatstone bridge circuit to establish a null 
when the flux of the conductor is counter­
acted.

The two signals are integrated in a volt­
meter to give an indication that is a func­
tion of both component of the unknown 
current.

• GRC offers the widest range 
to choose from—hundreds of stock sizes— 
thousands of thread and blank combinations. 
All have clean accurate threads ... a bright, 
corrosion-resistant, rustproof finish, that can 
be used "as is" or plated in any commercial 
finish ... a smarter appearance with their 
exclusive finger-grip wingsl 
Most important, GRC’s unique mass-production 
die casting methods guarantee greater 
uniformity, closer tolerances . . . and lower costs. 
Write for samples, prices and bul etin TODAY! 
Ask about GRC’s die cast cap nuts, thumb nuts, 
thumb screws, wing screws, rivets and other

v -o*1l »h-m most economcall

GRIES REPRODUCER CORP.
Wor.ri s roremost Producer ol Small Die Castings

40 Second St., New Rochel’e- New York. NEw Rochelle 3-8600
CIRCLE 289 ON READER-SERVICE CARD FOR MORE INFORMATION
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ALL Eimac Air 
System Sockets are 
Thermo-Electrically 
Designed for 
Optimum Cooling

To perform a specific function in a specific manner calls 
for custom design. To cool a tube efficiently, keeping 
airflow and circuit losses at a minimum, calls for a 
thermo-electrically designed air socket.
Eimac’s line of 16 air sockets provides these advantages 
for nearly all Eimac multi-grid and klystron tube types. 
Pictured above is the SK-100, for the 3K3OOOL- series 
klystrons. Below it the SK-400, for the 4-400A. Next is 
the SK-600, for the 4X250B. And finally the SK-300, 
for the 4X5000A. Each is the best for its own specific 
function. And each is an original Eimac custom design. 
There are 12 others, every one as outstanding.
Among these 12 is the SK-630. Developed for use with 
Eimac’s 4X150A, 4X150D, 4X250B', 4X250F, and 
4W300B in tropical atmospheres, it employs an en­
capsulated screen-to-cathode bypass capacitor which, 
in combination with shielded circuits, permits stable 
high gain operation up to the tube’s highest useful 
frequency.
Eimac air system sockets chimneys are also available. 
For further information, write
our Application Engineering Department.

EITEL-MCCULLOUGH, INC.
SAN BRUNO. CALIFORNIA 
The World'» Lergeat Manufacturer ot Tranamitttng Tubaa 
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ELECTRICAL CHARACTERISTICS

Input

Output voltag«

Output frequency

94

105-125 VAC, 1 
phase, 50-65 cycles 

115 VAC, adjustable 
105-125V

320-1000 cps in two 
ranges

HOW - PORTABLE
400 cycle power
This new frequency changer makes 
it possible to provide well regulated 
400 cycle power conveniently and 
quickly. This unit, Model FCR 250, is 
extremely useful in a wide variety 
of applications including testing, 
production, airborne frequency con­
trol, computers, missile guidance 
system testing, and in practically 
any application where the use of 
400 cycle power is advantageous.

Model FCR 250 is only one of a com- 
i plete line of frequency changers 

available from Sorensen . . . the 
authority on controlled power for 
research and industry. Write for 
complete information.

Voltage regulation 

Frequency regulation

Load range

±1% (±0.01% with 
auxiliary frequency 
standard fixed at 
400 cycles) 

0-250 VA

MODEL FCR 250

SORENSEN A COMPANY, INC. • STAMFORD, CONN
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Books
t I th 
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The Art and Science of Protective Relaying 

C. Russell Mason. John Wiley & Sons, Inc., 
440 Fourth Ave., New York 16, N.Y., 410 
pages, $1200.

Although this book was written for the 
power engineer, the electronics engineer 
might find something of value in the prin­
ciples it discusses. The text deals with relay 
protection of all elements of a power sys­
tem against all abnormal operating condi­
tions, and discusses the relation of relaying 
to other power-system elements. It tells how 
to design systems and apply relays to get 
the optimum results, and presents material 
applicable to any make of relay. Complete 
references to basic source material have 
been included. This book is intended pri­
marily for students.

id
y >f ( 
ry, M 
r 1 <h!

Radio-Television and Basic Electron ; Rich
R. L. Oldfield. American Technical Sock 
848 East 58th St., Chicago 37, 111., ; 
pages, $4.95.

Written as a general introduction to 
many facets of electronics, this book 
votes considerable space to the discuss 
of new electronics devices for home and 

, B’ucl 
ph W. 
[kin, : 
sky.

Oscillo

d Ha
dustry. It is intended for beginners and; ical Li
dents. Advantages and disadvantages Ï. 17
various types of components for high fi< 
ity systems are explored along with ta 
mission and reception of both monochn ra- 
and color television. For reference { ek's 

poses, a glossary of electronic terms, a 
of basic electronic formulas, a convers 
table, an alphabetical list of abbreviat 
and letter symbols.

o recei 
oscillo^ 

to its 
drawin

^©DSii MASKING
STRAIN

□
 GAGE 

WV» J
—ww---

HARMFUL? RECORDER

NOISE 
GENERATOR HELPFUL?

AUDIO 
SOURCE

HUMAN 
SUBJECT

HANDLE BOTH PROBLEMS WITH
SKL VARIABLE FILTERS■ vk MM w drok ■ W ■ dr> mm mm Ml * ■ MM ■ MM ■ Vk WOP

ik- 'v 'x > -> * ' ' ' > ' ' ' ' * ' ' ' ' x

HELPFUL
SKL Electronic Filters are used constantly in acoustic, speech and psychology 
laboratories to shape bands of noise over a wide spectrum for measurements of 
masking effect in research on annoyance threshold judgments, loudness 
adaptation, sonar audibility, etc.

HARMFUL
SKL Electronic Filters are widely used in vibration, telemetering, underwater 
sound and cardiography studies to eliminate interfering hash and unwanted 
frequencies in the outputs of all kinds of transducers such as microphones, 
accelerometers, hot wire anemometers, hydrophones, etc.

Why not lot SKL Soriot 300 Variable Electronic Filter» »olve your problem foot 
Write far data »heett.

SPENCER KENNEDY LABORATORIES, INC. 1
1320 SOLDIERS FIELD ROAD, BOSTON 35. MASS J
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Leri« >1 Analysis, Vol. VI

‘8s of the Sixth Symposium in Ap- 
1 M ithematics of the American Mathe- 
to/ Society, John H. Curtiss, Editor, 
u,ra Hill Book Company.

B s olumc contains papers presented at 
Wt symposium, covering such areas as 
W »f computer programming, number 
W, differential equations, and numeri- 
■nethods. Contributors to the volume in- 

trow Bichard Bellman, Stefan Bergman, 
ociJ B uck. D. R. Clutterham, A. H. Taub. 
¡Jh W. Fischbach» S. P. Frankel, T. S. 

* Wkin, P. C. Rosenbloom and Olga
Wky.

to ■

(Oscilloscope at Work
cussB
and» Haas and R. W. Hallows. Philo- 
ind A ul Library, 15 E. 40th St., New York 

iges® y. 171 pages. Price: $10.00.
ft (W
ri t cover all possible uses of the
^Wde-ray oscilloscope, this practical 
ce W kys sPecia^ stress on radio and tele- 
is dVreceiver applications. The more than 
^■oscillograms which illustrate the book 
»via Jt0 its practical value. Numerous cir-

Wrawings and other diagrams have also 

been provided to clarify the text. Although 
the uses of the instrument and correct inter­
pretation of the oscillograms are its chief 
concern, the book also contains much valu­
able information on oscilloscope circuits, 
construction, and adjustment. A full chap­
ter explains how the instrument can be 
made to diagnose its own troubles when 
faults develop.

Originally published in French under the 
authorship of Mr. Haas, the book has been 
partially rewritten and considerably en­
larged for the English adaptation.

Reference Data for Radio Engineers 
(Fourth Edition)

International Telephone and Telegraph 
Corporation, Publication Dept., 67 Broad 
St., New York 4, N.Y. 1121 pages, 1000 il­
lustrations. Price: $6.00.

Primarily a compilation of equations, 
graphs, tables, and similar data that are 
frequently needed in radio engineering. 
New material has been added on modem 
network design, magnetic amplifiers, feed­
back control systems, semiconductors, tran­
sistors, scattering matrixes, digital com­
puters, nuclear physics, information theory, 
and probability and statistics.

d. c. voltage 
changer

— no equal in reliability, 
small size and 

long life

This transistorized unit operates for 
thousands of hours with no maintenance 
whatever—no bearings to wear out 
... no brushes to replace. Efficiency is 80% 
minimum —nearly double that of 
comparable equipment.
Saves space. The Transidyne is only 1/12 the volume cf 
equivalent rotary equipment... only 1/12 the weight. 
Excellent form factor. Operation to +85°C.
Standard Model 265R changes 27 V.D.C. input to 250 V.D.C. at 200 MA.
Order a Transidyne for your system ... check its superior performance 
over dynamotors and vibrators. Quick delivery.
Literature on request. Send us your requirements for specials.

PAT. APP. FOR

MANUFACTURING CO.
2661 So. Myrtle Ave. • Monrovia, Calif.
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TWO NEW

PULSE 
GENERATORS

puls* width* variable 1-40 u**c current up to 2 ampa p*ak

JuuiMJuuuuinjuu^

• Th* Reflectan* Model 5 high current pulse generator 
delivers negative going rectangular wave current pulses of 
variable duration, rise time and amplitude. Model 6 is 
similar, delivering positive going pulses.

Each of these new pulse generators is a four stage unit — 
multivibrator, inverter-amplifier, cathode follower, and 
current amplifier. The design of the multivibrator stage 
permits the selection of any pulse width from 1-40 micro­
seconds by either instrument controls or the use of two 
external trigger pulses.

The inverter amplifier stage provides a rise time range 
from .15-1.0 microseconds.

Output amplitude can be varied from 0-2 amperes. Input 
Requirements: Standard 0.1 microsecond pulses, negative, 
13-30V.; 4-150V. DC, 2.03 amps; -150V. DC, .04 amps; 
6.3V. AC, 10.6 amps.

Either Model 5 or Model 6 is available in a standard 19" 
relay rack mounting 5!4" high by 8" deep.

Writ» today for complete detail*!

precision measurement of 
core characteristics In mag­
netic logic circuits 

’ transistor testing

high current for memory 
circuit testing

• switch cor. Investigation

OTHER REFLECTONE PRODUCTS:
couplings power supplies

integrators 
simulators

differentials • 
procedure trainers

I S

MR. ROBERT A. POTTER 
Potter A Daggon 
64 Woodland Avenue 
Summit, New Jersey

MR. GORDON E. GRAY 
Hill-Gray
41 Vt Harrison Street 
Oak Park, Illinois

MR. H. G. WEIGHTMAN 
Weightman and Assoc. 
4101 Burbank Boulevard 
Burbank, California

MR. J. J. DAGGON 
Petter * Doggen 
8 Westcott Road 
Stamford, Connecticut

MR. R. L. SPRINGFIELD 
The Gay Sales Co. Assoc. 
420 Sul Ross Street 
Houston, Texas

MR. B. 5. WOODMAN
B. S. Woodman, Inc.
1570 Northside Drive, N.W.
Box No. 1057 
Atlanta 1, Georgia

REFLECTONE

THE REFLECTONE CORPORATION STAMFORD, CONNECTICUT
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96

Ar!
ägnetic 
mplifiers 

L.

The servo amplifiers 
illustrated are typical 
standard types. Other 
models, including 
higher power types, 
are available for 
systems engineering. 
The complete MA 
line offers the designer
a choice of compact, low 
cost types, amplifiers 
featuring fast response 
at high gain and 
all-magnetic models 
providing highest 
performance.

In addition to standard 
types, custom designs 

can be produced for 
special applications, 

or complete servo 
and automatic control 

systems can be 
engineered to your 

requirements.

Call or write for new illustrated bulletins

TYPE SUPPLY
POWER 
OUTPUT

SENSI­
TIVITY

RESPONSE 
TIME-SEC.

LIGHTWEIGHT 
SUB-MINIATURE 
MAGNETIC AMPLIFIER

115 velts
400 cps.

%, 3.5,10 
watts .02 volts .003

MAGNETIC PRE-AMP + 
SATURABLE TRANSFORMERS

115 volts
400 cps.

3,5,6,10.
18 watts

1 volt 
AC .03

MAGNETIC PRE-AMP + 
HIGH GAIN MAGNETIC 
AMPLIFIER

115 volts 
400 cps.

5,10,15. 
20 watts

0.1 volt 
AC

.008 to 

.1

TRANSI-MAG*: TRANSISTOR 
+ HIGH GAIN MAGNETIC 
AMPLIFIER

115 volts 
400 or 
60 cps.

2,5.10, 
15. 20 
watts

.08 volt 
AC into .01
10,000 ohms

632 TINTON AVE., NEW YORK 55, N. Y.-CYpress 2-6610 
West Coast Division

136 WASHINGTON ST., EL SEGUNDO, CALIF. - EAstgate 2-2056
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Fundamentals of Vibration Analysis

N.O. Myklestad. McGraw-Hill Book Com­
pany, 330 West 42nd St., New York 36, N.Y. 
260 pages, price $6.50

An understanding of vibrations from a 
basic point of view rather than by present­
ing routine methods of analysis is attempted 
in this book. Since the classical method of 
analysis is used, an effort is made to de­
velop the material in such a way that a 
clear picture of the phenomena involved is 
brought out while numerical and routine 
methods of analysis are reduced to a mini­
mum. The book contains many features of 
presentation such as a proof of the ortho­
gonality condition, introduction of the con­
cept of damped modes of free vibration, 
treatments of vibration instruments and 
balancing. Examples and problems aid the 
reader’s understanding and demonstrate 
the applicability of the methods of analysis 
used in the text.

electronic control is this book of cir ut 
grams and descriptions. The more 4 ian
circuits presented have been cho^ in 
ticularly for their value to designer jf 
trol devices and systems.

The circuits are logically gro. p< (

|û<it

dite 1 
Br-

X, 2

Tl s
chapters according to function and emi itic .1 
size automatic control throughout. Con ur< -s 
information on each circuit encr mpa ¡eri ¡j 
general nature, performance chara> teris ect oi
operation, data on critical components, 
suggested applications. An entire cnapt 
devoted to practical transistor circuits

lei-d 
ictioi 
e inf

Each circuit may be quickly foe ers 
either by function in the Table of Cont nice, 
or by one of its several names in the In ¡Id in

Picture Book of TV Troubles, Vol. 7, So 
Circuits and L-V Power Supplies
John F. Rider, Inc., 480 Canal St., New 
13, N.Y., 49 pages, $1.50.

e cor 
ie me
it-» I O’ 
jure, 
inn, s

Reporting the results of troubleshoc ¡.and
a large number of TV receivers, this deta

Handbook of Industrial Electronic Control
John Markus and Vin Zeluff. McGraw-Hill 
Book Co., Inc., 327 W. 41st St., New York 
36, N.Y., 352 pages, $8.75.

Designed for quick finding of circuits 
that merit consideration for a particular

ume, primarily for technicians, shows 'pHca 
effects of faults in the sound and L-V p< rentier 
supply circuits by examples of inco ider < 
waveforms at specific test points. The < id illt
ponent at fault is identified on approp 
schematics and correct waveforms 
shown.

ven, 
agnit 
bliog

RUSH BUTTON

MODEL 
TO-100

TEST 
OSCILLATOR

TELEMETERING MODEL FURNISHES STANDARD 
FM/FM FREQUENCIES FROM 400C TO 70 KC 
AUDIO MODEL FURNISHES FCC FREQUENCIES 
SUGGESTED FOR DISTORTION MEASUREMENTS 
SPECIAL MODELS FOR ANY 20 FREQUENCIES 
FROM 20 TO 100,000 CYCLES PER SECOND 
CALIBRATED DEVIATION CONTROL PERMITS 
±15% VARIATION OF CENTER FREQUENCYT ELET RO N ICS LABORATORY, INC. Ä Ä
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: ‘it ( igndbook of Electronic Measurements
* ian

” ped

¿lite by Moe Wind. Polytechnic Institute 
Bi oklyn, 99 Livingston St., Brooklyn, 

y., 2 Vols., 879 pages, $15.00.

fh se volumes are an attempt to fill the 
] emj itic .1 need for concise and complete 
■ Con un -S of information in the electrical engi- 
< mpa «ring field. Techniques and formulas for
< tens 
lents, 
:haph 
cuits.

ionic measurements are reviewed by 

New

ieshoc 
, this 
»hows

incoi 
Thed 

pprop 
onns

bending authorities. Chapter I is an intro- 
action. Chapters II through VIII deal with 
L measurement of fundamental param- 
[ers—voltage and current, power, impe- 
Rnce, frequency, time interval, phase, and 
yd intensity. Chapters IX through XVIII 
re concerned with specific techniques for 
lie measurement of the characteristics of 
ktronic devices—gain, bandwidth, noise 
hire, transient response, distortion, wave­
inn, stability, modulation, spectrum analy- 
k and attenuation. Each chapter describes 
L detail the better known and more readily 
aplicable techniques of electronic meas- 
fement concerning the particular quantity 
Lder consideration. Complete descriptions 
bd illustrations of necessary equipment are 
Even, and orders of accuracy and physical 
Magnitudes indicated. A comprehensive 
Mbliography is appended to each chapter.

Scatter Propagation Theory and Practice
Ira Kamen and George Doundoulakis. 
Howard W. Sams & Co., Inc., 2201 E. 46th 
St., Indianapolis 5, Ind. 197 pages. Price: 
$3.00.

The theory and practice of ionospheric 
and tropospheric propagation receive com­
plete coverage in this paperbound book. 
Throughout the text there is distributed 
considerable original information as well as 
actual photographs of equipment and in­
stallations of scatter propagation systems. 
The book delineates such new test tech­
niques as miniaturized design, waveguide 
inspection and polar measurements.

Servicing and Calibrating Test Equipment 
Milton S. Kiver. Howard W. Sams & Co., 
Inc., 2201 E. 46th St., Indianapolis 5, Ind., 
184 pages, $2.75.

To show how test instruments can be 
kept in reliable working order and their op­
eration determined is the aim of this 1x>ok. 
It tells how to avoid erroneous indications, 
explains typical calibration procedures, 
gives a method for performance record­
keeping, and covers the most frequently 
used equipment

CONNECTOR

The line of connector 
components as shown is 
available in standards and 
true miniatures. Plugs 
in 2 and 3 conductor 
plastic or shielded han­
dles. Open and closed 
circuit jacks, 2 and 3 
conductor, regular and 
JAN models. Cord and 
panel mounted micro­
phone connectors. 2 
and 3 conductor cord 
mounted jacks. Plas­
tic or shielded handle 
phone plugs, 2 and 3 
conductor. Adaptors 
for modifying connec- 

। tions in plastic or 
| shielded handles.
| Sturdily made to ex- 
! acting specifications. 
M Send for bulletin.

Richards Electrocraft, Inc.
3755 North Kedzie Avenue, Chicago 18, Illinois
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of original thinking
Highly accurate AiResearch 
electronic amplifier used in precision 
analogue computer networks. Built 
to withstand 50 Cs vibration, has 
over 20 megohm input impedance 
and less than I ohm output 
impedance.

The Garrett Corporation has 

built an outstanding reputation 

for pioneering because of engi­

neers whose minds are not 

shackled to the past... or even 

the present. We concentrate on 

the future.
If you’re the sort of engineer 

to whom an obstacle is only a 

challenge, you’ll be interested in 

working with us. You’ll have the 

finest research and laboratory 

facilities at your disposal... 

have your choice of location 

among the Los Angeles, Phoenix 

and New York areas.
All modern U.S. and many

foreign aircraft are Garrett 

equipped. We have pioneered 

such fields as refrigeration 

systems, pneumatic valves and 

controls, temperature controls, 

cabin air compressors, turbine 

motors, gas turbine engines, 

cabin pressure controls, heat 

transfer equipment, electro­

mechanical equipment, elec­

tronic computers and controls.

We are seeking engineers in 

all categories to help us advance 

our knowledge in these and other 

fields. Send resume of education 

and experience today to: Mr. G. 

D. Bradley

DIVISIONS:
AIRESEARCH MANUFACTURING. LOS ANGELES • AIRESEARCH MANUFACTURING. PHOENIX 

AIRESEARCH INDUSTRIAL • REX • AFRO ENGINEERING 

AIRSUPPLY • AIR CRUISERS • AIRESEARCH AVIATION SERVICE 
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Russian Translations

uni

<

124C

CT98

ft

F 
fo 
d 

>tr

values for the machines.

What The Russians Are Writing

J. George Adashko

Measurement Engineering, No. 3, 1956 
Quartz Resonator With Q Better Than 10 Million 
A. F. Pionski, A. G. Smagin, and B. K. Shembel;

The All-Union Scientific Research Institute for 
Physical and Electronic Measurements has devel­
oped an evacuated quartz 500 kc quartz resonator 
with a Q factor better than 10,000,000, for use as a 
frequency standard. As far as is known from the 
literature, this is the highest Q attained at the pres­
ent time. The resonator employs a polished quartz 
lens operating at the fundamental frequency. The 
lens is 38 mm in diameter and 3.8 mm thick at the 
center.

The width of the resonant curve of such a resona- 
f

tor is 2 A f = < 0.05 cycle, and to conventional

method of determining Q from this width would 
lead to an excessive error. A more accurate method 
for determining the Q of high-Q resonators is by di­

rectly measuring the attenuation of the free oscil­
lations, using the equation

~ 1
Q =~2 » t 

where co is the resonant angular frequency and t the 
time constant of the circuit.

The accuracy of such a method increases with the 
Q of the resonator. The measurement circuit devel­
oped for the, purpose is shown in Fig. 1. It comprises 
a three-tube oscillator with rather loose coupling 
between the resonator and the excitation circuit. 
The measurement is made with an oscillograph con­
nected to the plate circuit of the first tube.

Fig. 2 shows the time variation of the damped 
oscillations. The fact that the experimental points 
fall very close to the exponential curve is proof that 
there are no non-linearities in the circuit.

Another evacuated 500 kc resonator with an 18 
mm lens was also developed. Its Q is better than 
2 million.

Contents of Avtomatika I Telemekhanikq 
No. 7, 1956

Electrical Simulators for the Solution of Bounda 
Value Problems and Algebraic, Transcendental, 
Integral Equations, I. M. Vitenberg, E. A. Gluzbe 
(11 pp, 9 figs).

Concerns principally the use of a “minimia 
with which the best analog solution satisfying c 
tain boundary problems is determined by a succ 
sive-approximation method. (The application of I 
minimization method to the solution of linear alj 
braic equation is given by W. Adcock in the 1 
view of Scientific Instruments for March 1948.)

Induction Linear Potentiometer, la. M. Pul’er, 
pp, 12 figs).

Analysis of construction, performance, and en 
of contactless and slide-wire induction potentit 
eters. Refers to article by S. Davis, Induction Pot 
tiometer as an Angular Position Indicator, Prod 
Engineering, August, 1954.

Initial Parameters and Design Values for Calai 
tion of Characteristics of Two-phase Miniai
Motors and Their Determination, (11 pp, 3 figs)-

The symmetrical components of the rotor cun 
of a two-phase miniature induction motor are 
culated and used for the analysis of the operati 
characteristics of servomotors and tachometer g 
erators. A procedure is given for experiment 
determining generalized parameters and les
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LABORATORIES
124C W.Olympic Blvd., Los Angeles 64,Calif.

Choice of Optimum Characteristics of Linear Servo 
Systems—Part II, K. I. Kurakin (16 pp, 16 figs).

This part concerns the determination of the opti­
mum transfer function of a servo system for the case 
when the noise is uniformly distributed over the op­
erating spectrum and the regulated variable is 
stationary random function.

based on the 
Statham

Electro-Hydraulic Converter for Use with D-C Elec­
tronic Analog Computer, V. A. Kotel’nikov, V. A. 
Khokhlov, (10 pp, 7 figs).

Gives simplified dynamic equations and stability 
analysis of the loop shown in the figure. Here I is 
an electromechanical transducer, II—hydraulic am­
plifier, III—velocity transmitter, IV—feedback po­
tentiometer, VI—overflow.

Other Articles in this Issue:

“Possible General Solution to the Problem of De­
termining the Optimum Dynamic System,” V. S. 
Pugachev, (5 pp); “Certain Problems in the Design 
of Hydraulic Jet-Type Amplifiers,” B. D. Kosharsky, 
(9 pp, 4 figs.).

COMPRESSION 
0-10 to 0-1,000 lbs.

TENSION
0-10 to 0-1,000 lbs

TENSION -COMPRESSION 
±10 to ±1,000 lbs.

For dynamic recording of 
forces during stress-strain 
determinations, breaking 

strength tests, ordinary load 
measurements and for 

indication or automated 
control.



HERE'S THE RELAY
THEY'RE TALKING ABOUT

ELGIN’S NEOMITE
Designers are excited about the unique 
advantages of Elgin’s new NEOMITE 
Relay. It’s the world’s smallest, weigh­
ing just .09 ounces, and requires only 
100 milliwatts of power to open and 
close electrical circuits. There’s 
nothing like it for size or per­
formance . . . and now 
they’re available from 
leading distributors.

S PICIFICATI O N S

Relay Type
D. C. Coil 1

NMIC 50 NMIC 200 NMIC 500 NMIC IK NMIC 2K

Resistance ' 
(± 10% 9¡ 

20°C) 1

■ 50 Ohms 200 Ohms 500 Ohms 1000 Ohms *2000 Ohms

Coil Voltage 3-5 V.D.C. 6-10 V.D.C. 9-15 V.D.C. 12-21 V.D.C. 18-30 V.D.G
Pickup 44 MA Max. 22 MA Max. 14 MA Max. 10 MA Max. 7 MA Max.

Duty: Continuous
Dropout: 30 to 60% of pickup

Contact Rating: .25 AMP at 28 V.D.C. 
resistive load

Operation Timo: 4 milliseconds max. 9 
rated voltage

Dielectric Strength: Sea level: 500 V
RMS. High altitude: 500 V RMS

Shock: Shock tost: 50 G. without 
damage

Vibration: 10 G to 500 cps
Contact Arrangement: SPDT Form C
Ambient Temperature Range: —55 °C 

to +85°C

life: 1,000,000 operations at rated load
Contact Resistance: .05 Ohms

YOU’LL FIND WHAT YOU WANT IN 
ELGIN’S ADVANCE RELAY LINK

Power ControlCoaxialMMeet Antenna Latchln* 
LE I LH Sortos

... it’s the most complete line of relays to meet almost every 
need. And they’re available from stock at leading distributors all 
over the country. Write today for catalog information.

ELECTRONICS DIVISION 
ELGIN NATIONAL WATCH COMPANY 

Elgin, Illinois

CIRCLE 300 ON READER-SERVICE CARI^FOR MORE INFORMATION
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Color Television Systems, A. K. Kustarev, (10 pp,

10% line change or any load

CIRCLE 301 ON READER-SERVICE CARD FOR MORE INFORMATION

100

negro 
ilegrai 
Ingere

Statis

change will cause a reflector voltage change of 
only ±0.1 %.

Principle of Construction of Electronic Start-W 
Regenerative Repeaters, L. N. Shchelovanov, II 
pp, 17 figs). I

Discusses the regeneration of distorted pi s 
with the aid of electronic telegraph repeaters.

Developments in Cable Technology During the ft 
Five Years (1950*1955), K. K. Sergeeva, (7 pp).

Survey covering high-frequency (symmetrical a 
coaxial) cables and wave-guides used in long-c 
tance communication.

Midwest Soles Office
1 SOUTH NORTHWEST HIGHWAY, 
PARK RIDGE, ILL—TAIcof 3-3174 

Western Sales Officer
737 41, SUITE 7, NO. SEWARD ST. 

HOLLYWOOD 38, CAL.-HO 5 5287

Want to modulate with pulses—use the external 
input. The rise time degradation of your pulses 
will be less than .1 microsecond!

ELECTRONIC DESIGN • January 15, 19

Survey of the state of the art, based on an arti< 
by E. Schwartz in Archiv für Elektr, Übertrags 
Vol 9, No 11,1955.

New Method of Frequency Multiplication and Cry 
tai Stabilization of Short and HUF Waves, V. 
Grigulevich, (5 pp, 2 figs).

The article deals with the difficulties encounter! 
in design of stable multi-channel crystal-control!« 
communication circuits. An oscillator of this tyj 
is shown in the figure, and is similar in many i 
spects to the one described by Alvin Hahnel (Ifl 
Proceedings, Jan. 1953 and Electronics April 1951

Compare . . . chances are that you'll send 
tn your order for the PRD Type 809, too. Use of Mutual Inductance in Electric Filters, Kh. 

Cherne, (11 pp, 21 figs).
Derives the conditions under which certain foi 

terminal networks without mutual inductance 1 
come equivalent to networks containing mutual 
ductance. The latter frequently simplify the desi 
of filters by requiring fewer elements or making c 
tain impedance values more easily realizable.

r WtftVWCfWts RESEARCH 
& DEVELOPMENT CO., INC.
202 TILLARY STREET, BROOKLYN 1, NEW YORK

Telephone: Ulster 2-6800

As for preventing mistakes—consider switching 
from cw to square wave modulation. Suppose you 
forget to readjust the reflector voltage . . . Sure, 
you’ll catch the mistake later, but time is lost. 
The new* PRD Klystron Power Supply has an 
electronic clamping circuit which locks the top 
of the square wave to the previously chosen 
reflector voltage. No readjustments to think 
about, no mistakes.

Contents of Elektrosvioz' No. 6, 1956
Negative Feedback in Semiconductor Amp fl, 
A. G. Muradian, (11 pp, 10 figs).

Gives matrix equations and equivalent circ ts 
transistor amplifiers employing series, paralic a 
mixed feedback.

Let's look at it this way—What features should 
an instrument incorporate to make your job 
easier, help prevent costly mistakes? ’l ake the 
case of the new PRD Klystron Power Supply. 
Should we incorporate a sawtooth rather than 
a sine wave modulation? It’s easier to put in a 
sine wave. However, a sawtooth has the definite 
advantage of eliminating phasing and blanking 
problems when the frequency response of a trans­
mission device is to be studied. So, in goes the 
sawtooth. It’s easy enough to get hold of some 
sine wave modulation which can be applied 
through the external modulation input.

PRD

Price $350.00 F.O.B. New York

• Has variable square wave, sawtooth 
and provision for external modulation 

for pulses
Affords exceptional stability and 

regulation at modest cost

• Has electronic readjustment of 
reflector voltage when changing from 
cw to square wave modulation — no 

errors due to forgetfulness

(Available from stock. Call 
or write lor new Bulletin.)

• Powers most low and medium 
voltage klystrons — up to 600 V at 
65 ma being supplied and reflector 

voltages up to -900 V.

HERE'S WHAT THE TYPE 809
CAN DO FOR YOU -
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Figures 1, 2jancT3 are frequency 
multiplication and division circuits 
with toroidal ferrite transformers.

WN-5082 with 
maximum peak 

inverse voltage 

ratings of 50-300v. 
(300 to 51’0« amperes 

in bridge assemblies.)

Lines by 
Gortson-

For space-reducing design 
where large blocks of D.C 
power ore required.

Iart-5I 
nov, *

tain foi 
:ance 1 
iutual

WN-5051 ond WN-5091 with maximum peak inverse voltage 

ratings of 50-350 v. (up to 200 amperes in bridge assemblies).

vf Ferrite Transformers in Frequency Multipli- 
jHc i and Division Circuits, V. M. Rozov, (4 pp, 5

CIRCLE 302 ON READER-SERVICE CARD FOR MORI INFORMATICI^

D scription of several simple experimentally-veri- 
d frequency multiplication and division circuits 
¡th toroidal transformers employing ferrite core 
at* ial with rectangular hysteresis loop.

Westinghouse SILICON Rectifier cells 
pack more power in a smaller package!

d itribution of higher voltage and current har- 
hc: in a 900-km, 400-kv line. Suggests that 
sei t inductive-coordination standards in the 

are inadequate.

RONIC DESIGN • January 15, 1957

erference Induced in Communication 
ng Power-Transmission Lines, I. G. 
»•yn, (7 pp, 4 figs).

Wa e-propagation theory is used to Westinghouse Electric Corporation
Semi-Conductor Division, Dept. ED YOU CAN BE SURE
Youngwood, Fa.

For the progressive design or application engi- • Provides more power in a smaller space 
neer in power, control or electronics... for any- • Lowers insta I la non cost

, « ... ____• Insures minimum maintenanceone who builds or specifies rectifier assemblies n .. . _
, , f. . , . . • Results in no detectable aging

and is constantly seeking equipment design and e Makes possible high ambient temperature operation 
operational improvement that: • Improves A.C. to D.C. conversion efficiency

Hegraph-Pulse Distortion Produced in Tonal- 
ilegraphy Channels by Pulse-Type Noise, A. M. 
Ingerenko, (8 pp, 6 figs).

Statistical treatment, showing that the noise 
hanges the duration of a transmitted pulse in a 
tanner independent of the bandwidth of the chan­
El The distortion-attenuation obtained in fm 
lansi mission is 3.5 times greater than that obtained 

am channels.

Recommended 
for use in 
aviation, marine 
ond general 
industrial 
electrical
_ systems.

Six phase half waveSingle phase full wave (renter tap Three phase full wave bridge

reactor
LrmsH Vr



Russian Translations

Contents of Radiotekhmka No. 7, 1956

iene

What The Russians Are Writing
Continued

exa

;ans

made for both
relaxation and feedback oscillators,

Effectiveness of Duplicate Reception in the Presen 
of Interference from Radio Stations ct Nearby Fn 
quencies, V. M. Rozov, (12 pp, 6 figs).

Statistical analysis of the benefits resulting fra 
using two antennas to improve the reception I 
radio-telegraph signals.

Synchronization of Vacuum-Tube Osc'llators with a 
Nearly Subharmonic Voltage, T. A. Gailit, 1.1. Mina­
kova, (7 pp, 5 figs).

Investigation of the synchronization of a nearly; 
sinusoidal oscillator of natural frequency Wo p 
excited by a driving voltage of frequency w = p/n

k). The an

Resonance in Two Coupled Low-Loss Line Sections, 
N. S. Kochanov, (3 pp, 2 figs).

Circuit-theoretical analysis of a filter comprising 
a pair of line sections and having a very narrow pass 
band.

On the Calculation of the Effective Area of a Si 
face Target Reflecting Centimeter Waves, G. 
Perov, (3 pp, 1 fig).

Claims that the equations derived by some auth 
for the effective reflecting area and efficiency o 
panorainic-radar airplane antenna are in error.

Construction and Test of Code-Pulse Comparison 
Apparatus, Incorporating Protection against Spu­
rious Operation. B. V. Rybakov, (13 pp, 7 figs).

The pulse-comparison circuit operates on the 
anti-coincidence principle. The article contains a 
thorough analysis of the operation of the apparatus 
as well as the calculation of the basic parameters 
to meet the specified operating conditions.

Effective Output Circuit of a Television Transmitter, 
E. S. Glazman, (11 pp, 6 figs).

Analysis of the properties of filter networks is used 
to demonstrate that in order to suppress part of the 
lower sideband frequency and to increase selec­
tivity, the output stage of a television transmitter 
should be designed as a selective band filter. The 
proposed circuit is shown. The design parameters 
are calculated and test results are given.

Design of Single-Crystal Quartz Filter, L. G. Sodi 
(10 pp, 8 figs).

Derives expressions for the gain and resona 
characteristics of an amplifier employing a sini 
crystal filter. Both tuned and untuned circuits J 
discussed.

Design of Three-Tube RC Oscillators, S. V. Svechni­
kov, V. A. Kaz’menko, (4 pp, 3 figs).

RC oscillators are frequently used as master oscil­
lators and converters. The article is devoted to cir­
cuit analysis, stability considerations, and design 
procedures.

“Polyphase" Multivibrator, la. E. Belenski, A. N. 
Svenson, (7 pp, 5 figs).

The “polyphase multivibrator is a pulse gener­
ator for time-sharing multi-channel measuring and 
telemetering instillations. Fig. 3 shows that the mul­
tivibrator is similar to the conventional rc oscil­
lator, except that a common cathode resistor Rk is 
used. All the elements of the ring multivibrator are 
identical, and as a rule Ra « Rc.

Instead of using a common cathode resistor, it is 
also possible to use a common grid resistor (Fig. 5).

Other Articles in this Issue:

“The Limit of Applicability of Corrections 
Voltages for High-Frequency Insulators.’ 
Murav’eva, (5 pp, 1 fig. 1 table).



C ontents of Elektrosviaz’ No. 7, 1956

NEW

DESIGN

FEATURES

INCLUDE

• Elimination of signal leakage between circuits;

|h-Frequency Wattmeter, B. N. Terent'ev, (8 pp, 9

G. Sodi

jns to
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ew Methods for Measuring the Characteristics of 
Television Channel, M. I. Kirosheev, (9 pp, 12

Presen 
arby Fri

• Custom Color-Coded circuit legend provided 
by a cellular type construction that permitr 
individual hole identification;

m dulation of Modulated Television Signals with 
ymmetrical Sidebands, A. K. Oksman, (19 pp, 17

ting fr< 
eption • Shielded Patchcords, with shield terminated 

by a contact ferrule, which connects to ground 
when Patchcord tip is inserted.

Discussion of the principle of operation of a wide- 
kd instrument measuring the product EI cos <p. 
pe manner in which the individual circuit elements 
feet the accuracy is discussed. A model of a 15 kw 
20 me wattmeter is described.

• "Post Patching”, without 
shorting as required in Analog 
Computers and Telemetering;

lency 
?rror.

Describes a method employing sine-squared 
ulses to test the transfer characteristics of a chan- 
1. Indicates that it is best to test a television chan- 
I directly during program transmission. By way 
example, a method employing a special test line 
described. Refers to “Waveform Responses of 

Revision Links” by N. W. Lewis, Proc. I EE, part 
f, July 1954, p 258.

esign and Calculation of Electronic Bridge Circuit 
e Control of Gas-Filled Rectifiers, V. N. Aksenov, 
P pp, 6 figs).
The usual phase control of gas-filled rectifiers by 
tans of induction or static phase regulators is 
bject to many shortcomings, foremost among 
Lch being low speed and the fact that such de- 
ks do not carry out all the required control func- 
p-voltage regulation at any speed, high-speed 
ptection, resetting after operation, limiting the 
plitude and duration of the short-circuit current, 
Id stabilization. An electronic circuit performing 
B the above functions is shown and the article is 
footed to the analysis and operating characteristics 
[this type of circuit.

• Fully insulated as 
well as shielded 
removable frontboard 
and fixed rearboard;

of a Si 
'es, G.

¡Theoretical discussion of “linear,” square-law, and 
Lpl ise demodulation and of the distortion in­
kei t in each method. Refers to Goldman’s “Fre- 
Lney Analysis, Modulation, & Noise” (Russian 
hnslation, 1951) and to article by Colin Cherry, 
rhe Transmission Characteristics of Asymmetrical 
deband Communication,” Proc. 1EE, part III, 
larch 1942.

hnuation of Low-Pass and High-Pass m-derived 
hrs, K. A. Semenov, (10 pp, 6 figs).
The analysis of the dependence of the characteris- 

F attenuation on the Q at cutoff frequency is given, 
p value of the critical Q, corresponding to the 
pin um attenuation for each value of m is given, 
p : re shown for the dependence of the attenua­
lo Q for various values of m. The author points 
ph it in the design of such filters it is essential to 
pe illowances for the critical value of Q, par­
rai y at low values of m.

1 resoni 
g a sinj 
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Complete information is available 
on this New Shielded Patchcord 
Programming System on request.

Wholly Owned Subsidiarle*
Aircraft-Marine Product* at Canada Ltd., Toronto, Canada 
Aircraft-Marine Product* (G.B.) Ltd., London, England 
Societe AMP de France, Le Pro St. Ger van, Seine, France 
AMP—Holland N.V. 's-Hertogenbosch, Holland
Ja pañete Distributor:
Oriental Terminal Products Co., Ltd, Tokyo, Japan

The illustration shows how Berkeley Division 

of Beckman Instruments, Inc., is using AMP’s 

new Patchcord System in its new EASE* 

1200 Analog Computer.

Trade Mark, Berkeley Division of 
Beckman Instruments, Ine.

AMP's SHIELDED PATCHCORD PROGRAMMING SYSTEM is especially designed for programming

Analog Computers, Telemetering, Test Equipment, and all types of sensitive low level circuits.
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3. There must be complete and adequate metal
at 5contact between the solder and the metal that is sOster

efficient alloy or metal solvent action.

uid p<

red b

working temperature of at least 525 F. For strie tamii
meta] soldering, a silver solder is not recommend tornir

ty, Cl

Mina

Accordingly, the best solder alloy is close to 1 
eutectic point. The straight tin-lead alloy, of 63/

UCCESSFUL soldering of printed circuits 
based on the same fundamentals that underlie a

»recia 
solde 
ida rd 
ce it v

Avionic Division
Racine, Wisconsin

Silver solder applications should be confined to 
tachmcnts on non-metallic surfaces.

TRANSISTORIZED 
AMPLIFIER
& SERVO MOTOR

J

Engineers for Advanced Projects:
Interesting, carted uork on designing 
transistor circuits and serto mechanisms. Contact 
Mr. Zelazo, Director of Research, in confidence.

MANUFACTURING CO.
Your Rotating Equipment Specialist

Other products include actuators, servos, synchros, AC drive 
motors, serto mechanism assemblies, DC motors, motor­
gear-trains, fast response resolvers, servo torque units, refer­
ence and tachometer generators, synchro indicators and 
motor driven blower and fan assemblies.

or 60/40 composition, is in wide use, 
satisfactory results.
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Input impedance variations to meet your specific requirements can be made. Write for additional information today.

Temperature vs. Heat
Whether a plastic board warps or is damaged 

pends not upon the solder temperature but on

SERVO MOTOR DATA
• With .015V at 400 cycles applied to amplifier input, motor 

pinion rotates 5000 RPM minimum under no load condi­
tions.

• With .075V at 400 cycles applied, motor develops .15oz.-in. 
minimum stall torque. Minimum speed 6200 RPM under 
no load conditions.

• Up to 0.2 oz.-in. torque can be obtained by energizing the 
reference phase with 31.0V if motor has an adequate heat 
sink. This results in a reference phase current of approx. 
.210 amperes.

BURTON BROWNS AOVSRTIBINO

CIRCLE 304 ON READER-SERVICE CARD FOR MORE INFORMATION

other soldering technique. 1. There must be met 
lurgical affinity between the metals that are si 7 
dered. 2. These metals must be free, and rema

LOGO-------«

thermal absorption of the material. When an 
sembled board is placed on hot solder, the nu I

free, from all non-metallic surface contaminatici^ ™ 
uired

dered. 4. The temperature must be adequate I ,s 
short

. . . . , . . . , Thep:
To satisfy the time and complexity requiremei rpOt . 

of printed circuit soldering, the solder must be Hi 
and free-flowing to penetrate and wet the intrici |Qres r 
recesses of the pattern, and of such metal solv< at

Heat rapidly dissipated by unique heat-sink design.
No output transformer needed—amplifier works directly into Oster- 
designed size 10 seroo motor with center tapped control winding.

AMPLIFIER DATA
• Input Impedance: 2500 ohms.
• Load Impedance: 250 4- JO ohms. This is the 400 cycle 

stall impedance of an Oster Type 10-5054-03 servo motor 
control phase when resonated with 2.0 microfarad capacitor.

• Power Gain (open loop conditions—no negative feedback): 
50 D. B. minimum.

• Power Output: 0.5 watt minimum.
• Power Requirements:

+ 19.5 Vdc—250 ma.
+ 4.5 Vdc— 20 ma.
+ 8.5 Vdc— 6 ma. (regulated ± 5%)

• Amplifier Rating: 0.5 watt min. at 25°C.
• Environment proof operation assured by encapsulation of 

amplifier assembly.

Silver Solder
Highly useful in securing solder attachment 

non-metallic surfaces, or in such applications Qwin£ 
“Project Tinkertoy,” are the silver solders, havin 5[jen s 
composition of approximately 3/61/36. This 3 f ¡tai be 
cent silver solder requires a temperature of 47i ntamir 
instead of 361 F, to effect complete solution, an !ina^
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Contamination of the Solder
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REAC Analog 
Computer*

• Flexible switching system allows number of segments 
per channel to be varied from 2 to 30.

The DFG -401 is a completely self-contained unit consisting of 5 channels of function generation. 
15 DC amplifiers (with VTVM and all control circuits for monitoring and balancing), and all 
necessary power supplies (except relay and reference voltages). In the event that any amplifiers 
supplied are not needed in the problem, they can be made available in groups at the patchbay 
as inverters with one gain of one.

Precijion 
Resolver» and 
Phase Shifter*

Precision 
Floated 

Gyros

Electronic generation of functions of two or more variables is another outstanding Reeves 
contribution to the flexibility and efficiency of the electronic analog computer, before installing 
new equipment, it will pay you to consult us. A comprehensive new REAC “400" series com 
puter technical brochure will be sent upon request.

This unit is ideal for the addition of up-to-date diode function generation equipment to an 
existing analog computer installation. . ;

Servo 
Mechanical 
Port*

• Allows direct generation of slopes up to 12 volts/volt 
without paralleling diode segments.

• 1000-division direct read-out 10-turn dials permit logging 
of function for fast reproduction later.

RONIC DESIGN • January 15, 1957

nninals very rapidly approach the solder tempera­
re, but the non-conductive plastic board absorbs 
k little heat. Accordingly, there is less damage 

the plastic board when soldering at high tempera­
res than when soldering at a low one. Since the 
Luired time interval of soldering is about 2 to 3 
p at 550 F rather than some 15 secs at 450 F, the 
lard is subjected to much less total heat during 
|e shorter interval.

Owing to the normal reaction of the metals, the 
Wien solder exerts a metal solvent action on the 
ftal being soldered. This dissolved metal slowly 
ptaminates the solder bath. The extent of con- 
[ nation differs according to the nature of the 
hat । inant. Zinc, for example, is objectionable in 

p minute traces, while silver may be dissolved in 
pc ¡able amounts without undue harm. When 
IsoIder bath no longer seems to meet the desired 
r d. rd of quality performance, it is wise to re­
Ice it with fresh, new solder rather than try to add 
I "leplenisher.” Abstracted from Printed Circuit 
faring, Clifford L. Barber, Kester Solder Com- 
fry, Chicago, Illinois, Paper presented at Formica 
fie I Circuit Forum, Netherland Hilton Hotel, 
frefr nati, Ohio, Oct. 1956.

• 10-turn potentiometers for both "slope" and “break point" 
give excellent resolution. Still further improvement in resolu­
tion is obtained by splitting slope adjustment into two ranges.

• Built-in calibration circuit permits functions to be 
set up quickly and easily without use of external 

. plotting board.

jratui 
* to I 
if 63.

laged 
ut on I
?n an 
the

Solder Segregation
The practice of periodically adding tin to the sol- 
ppot or dip container to compensate for its selec­
ts abstraction during the soldering operation 
ntires the facts of the case. When the molten solder 
lois at the close of the working day, the lead-rich 
ratals are the first to crystallize, leaving a tin-rich 
Lid portion. If this metal is now used while it is 
[this partly melted condition, the tin-rich portion 
I he top is consumed at the expense of the high- 
Id fraction at the bottom of the container. Solder 
Lid, then, always be completely molten and 

■red before use.
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OE IC

Cl Cl

NEED 
SPECIAL 
CLAMPS

rpm 
level
Flex
Comp

ironie 
across

Easily 
ing E 
collar 
adjust

whei 
10,0i 
Idea 
mon 
or oí

jiffy. Just a slight twist of the largo 
finger-tip safety knob exerts tremen­
dous pressure for heavy current con­
duction on constant and Intermittent 
duty. Available with solder and solder­
less lugs in 7 sizes 0 to 300 Amps.

specify 
and get more for 
your relay dollar!

Handy Fort

• Clamping 
Waveguides.

• Test Instruments.

• Radio Antenna 
or Ground.

• Connecting 
Portable 
Equipment.

• Cable Splicing.

1546 pages 
World’s Largest 
Electronic Parts 

Catalog

Successful Design Engineer 
Saves Time, Does Better Job

NEW ADJUSTABLE-OUTPUT
CUNSTANT VOLTAGE DC POWER SUPPl

Compact "DC Solavolt" combines low weight ana 
economy with laboratory standards of performance

WRITE FOR FREE 
DESCRIPTIVE BUL. NO.

Direct-from-the- 
factory product 

information 
is the key... 

he finds it faster 
in The MASTER!

Production, design, develop­
ment engineers and PA’s rely 
on The MASTER. It’s the 
quickest, easiest way to get

Basic Research in Electronics

Incorporates suggestions regarding basic areas of 
research in electronics which are in need of addi­
tional support. PB 121486 Ad Hoc Working Group 
on Basic Research in Electronics, W. L. Everitt, 
OTS, U.S. Dept, of Commerce, Washington 25, D. C., 
May 1956, 50 pp. $1.25.

Write Tocfy
Ask for free bulle­
tin "H" covering the 
complete AEMCO 
relay line.

3D Hyperbolic Tracking Systems

Part I is a mathematical treatment of the prob­
lem of position determination, in 3D, based on dif­
ference of arrival times of pulsed signals at sepa­
rated receivers. Spherical tracking systems are com­
pared with hyperbolic systems. Part II is an addi­
tional method of solution of the four hydrophone 
tracking problem, involving solution of four linear 
equations. Analysis of Three Dimensional Typerbo- 
lic Tracking Systems, D. J. Bordelon, Order from 
Library of Congress, Photoduplication Service, Pub­
lications Board Project, Washington 25, D.C. Part 1, 
NAVORD 2718, Dec, 1952 PB 122022, Microfilm 
$3.00, Photocopy $6.30; Part II, NAVORD 8972, 
April 1955, PB 120817, Microfilm $2.40, Photocopy 
$3.30.

CLAMPS
—Lock Like A Vise/ 

And Quickly Attached/ 
Attached—STAY PUT I

Microwave Gas Discharge Noise

Experimental measurements were made on noise 
output, electron temperature, and electron density 
of rare gas discharges excited by up to 300 w, cw, 
1850 me. Objective of the study was to determine 
what noise amplitudes and bandwidths are feasible 
and to determine, too, if a noise level of 1 mw/mc 
could be generated over a 200 me band in the 
S-band region. PB 121338 Noise Generation In 
High-Power Microwave Gas Discharges, R. C. 
Jones, W. J. Graham, NRL Report 4808, OTS, U.S. 
Dept, of Commerce, Washington 25, D.C., Aug. 
1956, 28 pp. $0.75.

21 State Street • Mankato, Minm

TYPE 48 — Here it a relay of unusual patented design — ideal 
for unusual applications. Latching action is positive . . 
trouble-free construction offers far greater dependability than 
ordinary cam or ratchet relays.

Available with contact combinations of SPST through DPDT 
rated at 10 amps., 115V-60C., inductive. Intermittent duty 
coils in voltages ranging from 6 VAC or DC to 230 VAC or 
DC. Dust covered or hermetically sealed enclosures.

ELECTRONIC DESIGN • January 15, 19

Low Level Modulator Survey

A survey of commercially available and develop­
mental low-level modulators. Fundamental limita­
tions which restrict the minimal signal are the prime 
requisites for evaluation. Consideration is also 
given to transfer linearity, complexity, size, weight 
and power requirements. PB 121385 Survey of Low 
Level Modulators, J. H. Searcy, OTS, U.S. Dept, of 
Commerce, Washington 25, D.C., Feb. 1956, 87 pp. 
$2.25.

Get the NEW 
1957 Radio-Electronic MASTER 

at your parts distributor today 
ONLY $295 (21st edition)

The Radio-Electronic MASTER
60 Madison Avenue • Hempstead, N.Y. 
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The "DC Solavolt”—new, adjustable-output, consi 
voltage de power supply—is a unique assembly that combi 
compact size, low weight, low input power, and moderate pl 
with laboratory standards of performance. Six sizes avail« 
in different voltage ranges between 5-400v, and currents up 
7 amps.

The basic components consist of a Sola Constant VoW 
Transformer, germanium rectifier, and high-capacitance hl 
section providing output voltage regulation of ±1% at full Id 
with input voltage variations up to ±15%. Ripple voltag! 
held within 0.10% (rms) at full load and nomiml input volt! 
Transient or "pulse” loads of up to twice the full load rating 
the DC Solavolt are handled without failure or self-damage.

The DC Solavolt is arranged for relay-rack mounting 
a standard, 19" frame. Front panel height is 7", chassis is 14 
deep. For 4-page folder describing available assemblies, reqi 
BULLETIN 31A-DC-245 from:

In Large 
Quantities?

Wo have In th* 
pact engineered 
special clamps 
for electronic ap­
plications. Your 
Inquiry Is Invited. 
No obligation.

current, direct-from-the-factory data on all prod­
ucts needed in production and research applica­
tions. The MASTER describes, illustrates, lists spe­
cifications and prices of over 125,000 electronic 
items—all systematically arranged for speedy refer­
ence.

SOLA ELECTRIC CO., 
4633 W St., Ch’caao 50, III.
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LATCHING RELAY,

TRICO FUSE MFG. CO. Milwaukee 12,'
In Canada—IRVING SMITH LIMITED—Muntreal

NEED A
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Teflon Metal Lubricant
leal thin film to hard substrates, the

)PDT

com-

NORWOOD
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RIGHT-OFF-THE-SHELF
for immediate delivery
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For information and help with electronic 
fastener problem», write Dept. N70-157.
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130 Putnam Rd., 
Woodstock, Conn
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teflon coating produces a dry, chemically resistant, 
all-weather lubricant with excellent preservative 
qualities. PB 121161 Thin Films of Polytetrafluoro­
ethylene R.esin (Teflon) As Lubricants and Preserva­
tive Coatings For Metals, Fitzsimmons & Zisman, 
NRL, OTS, US Dept, of Commerce, June 1956, 
32 pp. $1.

NORWOOD CONTROLS
UNIT OF DETROIT CONTROLS CORP. 

932 Washington St, Norwood, Ma»».

Copyright 1956 by Detroit Control* Corp.

Vibration-proof 
contact setting.

mee ni 
: full 1 
voltagt

NEWSWITCH 
for high-speed 

commutating

General Purpose
Explosion-proof

STAINLESS STEEL
• Bolt» * Cap Screw*
• Socket», Set A Cap
• Nut*. Washer*
• Machine Screw*
• Shoot Metal Screw*
• Wood Screw*
• Pipe Fitting*
• Dowel, Taper,
• Cotter Pin*
• AN Drilled FilUfter*
• Stud Bolt*

tion of Star Catalog 
now available.

Write, wire or 
phono for your 
copy today!

Unique multi-position rotary switch for data sampling 
where application demands high speed (as many as 
10,000 samples per second), long life and low noise. 
Ideal for thermocouple sampling and strain gauge 
monitoring to a high-speed analog to digital converter 
or oscilloscope display.

Operates satisfactorily from 1,200 to at least 6,000 
rpm. Contact resistance approximately .25 ohm. Noise 
levels of less than 10 microvolts in most applications. 
Flexible dwell time.
Complete technical information available upon request.

Water-tight
High DC rated

CIRCLE 338 ON READER-^RVICE CARD FOR MORE INFORMATION

ELASTIC STOP NUT CORPORATION 
OF AMERICA

Magnetic Properties of “Non-Magnetics”

Investigation of magnetic properties measurement 
of feebly magnetic materials in weak fields. Studies 
resulted in the selection of materials for use in “non­
magnetic” minesweepers. PB 122080 Measurement 
of Magnetic Characteristics of “Non-Magnetic Ma­
terials," M. Pasnak and D. I. Gordon, NAVORD 
2415, Order from Library of Congress, Photodupli­
cation Service, Publications Board Project, Wash­
ington 25, D.C., May 1952, 40 pp. Microfilm $3.00, 
Photocopy $6.30.

2330 Vauxhall Road, Union, N J.
06 IGN HEADQUARTERS FOR SELF-LOCKING FASTENERS 

Cl CLE 336 ON READER-SERVICE CARD FOR MORE INFORMATION

• Avoid costly produc­
tion and experimental de­
lays! • Brand new edi-

Fot u*e m the electrical ond electronic field* 
(riveting machine*, welders, motors, solenoids, 
relays, sound systems, presses, machine tools, etc.) 
und a* pilot devices in connection w>th control 
circuit* of contactor* or starter*.
Fitting companions for Linemaster't Lektro-Lok, 
Linemoster Jr., Clipper, Linemaster Sr., Compact, 
Treadlite. Cade*, The Executive and the completely 
waterproof Nautilus, model* for every conceivable 
footswitch application!
Representatives: Some choice territories open

LINEMASTER SWITCH CORP.

Easily wrenched on to an exact setting, the one-piece, self-lock­
ing Elastic Stop® nut won’t shake loose. The red elastic locking 
collar grips the stud threads tightly . . . maintains a precision 
adjustment without any secondary locking devices. Usable over 
ant over again. Many types available in miniature sizes for elec­
tronic and instrument assemblies—hex nuts as small as .109 
across flats!

2 Contact Typos — 40 Different Models 
4 Classes (all in single, two or throe 
stage )

Human Engineering Bibliography

A compilation of unclassified human engineering 
reports by Naval research. Topics include Learning, 
Training Analysis, Instructional Films, Teach-Test 
Devices, Television, Motor Skills, Perception, Tar­
get Detectability’, Color Vision, Voice Communi­
cations, Procedures and Retention, Systems Analy­
sis, Controls and Displays, and Research Tools. 
PB 121452 Bibliography of Human Engineering 
Reports, NAVEXOS P-1491, Navy Special Devices 
Center, Port Washington, N. Y. Jan. J956, OTS, 
U.S. Dept, of Commerce, Washington 25, D. C., 
18 pp. $0.75.

NOW from America’s
FOOTSWITCH leader

NEW HEAVY 
^K^duty line

Detection of Infrared Radiation

A new system for the detection of infrared radia­
tion (7000 A-20,000 A) is described. It used a lead 
sulfide photoconductive cell and a high gain ac 
amplifier. Using this new detector, infrared phos­
phorescence of a number of different substances 
was studied. Phosphorescent emission was found for 
a series of cadmium-sulfide zinc-sulfide phosphors 
up to a wavelength of 9000 A. As a result of the 
frequent use of solutions of fluorescent materials in 
scintillation counters, interest in the phenomenon of 
energy transfer in phosphor systems has been 
greatly stimulated. Ordinary spectographic pro­
ducers were employed in this study to determine 
the fluorescent spectra of solutions of various 
organic compounds. Energy Distribution in Lumi­
nescence Spectra of Organic Compounds. PB 111872 
Final Report, F.E.E. Germann, Univ, of Colorado 
for Naval Research. Nov. 1954. 163 pp. $4.25.

Stainless Stan »ay» 
“Star’» «crews have 

clean, bright and 
shiny head»."

* Rugged 
H Cast iron 

enclosure
Safety-guarded

CUSTAR STAINLESS SCREW CO.
,-jj^ 663 Union Blvd., Paterson 2, N. J. 

Telephone: Little Falls 4-2300 
HhJuH a» Direct New York phono: Wisconsin 7-9041.

1 I in this book... 
I over 7,000 

STAINLESS STEEL 
I FASTENINGS

The mercury jet
DELTASWITCH 

• no contact bounce 
• long life



PROVED...
protection under high-g 

SUSTAINED ACCELERATION 
of the new ■■ 4 ill -iF-l (j; 11. »*

6g 
VERTICAL

Ph««« courtesy
5g 

HORIZONTAL

f —
-HORIZONTAL

CofporoHon

VERTICAL

^^**«^‘0^1, All-Angl Barry Mounts 

a, gave effective isolation...'’
• • One of the newest and hottest fighter aircraft now flying gives 

its electronic equipment such a terrific slam, when afterburners are turned 
on or off, that sustained accelerations bottom out MIL-spec mounts — mak­
ing vibration protection nil.

But in this same aircraft, All-Angl Barry Mounts protect the power 
units of Liquidometer’s four fuel-gaging systems, maintaining vibration isola­
tion under sustained accelerations up to 6g vertical and 5g horizontal.

The pilot’s life — and the success of his mission — literally 
depend on the trueness of his fuel-gage readings! And these 
readings depend on the protected reliability of the vacuum tubes
and circuitry in the power 

In any mounting position 
Through every attitude 

of aircraft or missile 
Under sustained high-g 

acceleration . . .

units.
. . . All-Angl Barry Mounts give as­
sured protection of reliability. Write 
for Data Sheet 956-01 giving details. 
For specific recommendations, call your 
Barry Sales Representative.

Barry’s new Western Division, in Burbank, California,-------------- 1 
offers fast, on-the-spot design and prototype
 service, and production of special systems. ________________ I

BARRY
CONTROLS

INCORPORATED

BARRY MOUNT

SALES REPRESENTATIVES 
IN AU PRINCIPAL CITIES

775 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS 
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Military Applications For Transistors

This compilation of 32 papers on transistors offers 
still-valid information, although they were pre­
sented at Yale University in Sept. 1953. The tran­
sistors under discussion were mostly fabricated by 
laboratory and/or pilot line techniques, which 
created problems of parameter variation and sta­
bility beyond that usually experienced in circuit 
study. PB 111680 Symposium On The Application 
Of Transistors To Military Electronics Equipment, 
OTS, US Dept, of Commerce, Washington 25, D. C., 
Sept. 1953, 503 pp. $5.00.

Measurement in Wavelength

The method described utilizes an intermediate 
medium interposed between a source and receptor 
antenna to create an interference which provides 
a measure of the free-space (air) wavelength. Re­
sults were independent of the antenna patterns and 
Fresnel zone effects and not appreciably affected 
by the orientation or position of the interposed 
medium. Measurements accurate to 1 percent were 
attained, and greater accuracy is predicted with 
refinements of instrumentation. PB111909 A Method 
of Wavelength Measurement For the Centimeter 
and Millimeter Wave Regions, Rapport, Ward and 
Bdlwanz, NRL, OTS, US Dept, of Commerce, 
Washington 25, D.C., April 1956,16 pp. 50 cents.

Ionospheric Propagation Studies

This report presents some results of studies of 
ionospheric forward-scatter propagation at fre­
quencies exceeding normal muf in the high hf and 
low vhf range for investigating potential point-to- 
point communications. Signal levels and related 
characteristics are discussed. Off-path signal levels 
and measurement of cosmic noise are described. 
PB 123211 Investigations of Scattering and Multi­
path Properties of Ionospheric Propagation at 
Radio Frequencies Exceeding the MUF, Abel, 
DeBettencourt, Roche and Chisholm, MIT, Order 
from Library of Congress, Photoduplication Service, 
Publications Board Project, Washington 25, D. C., 
166 pp. Microfilm $7.80, Photostat $25.80.

Improving Aircraft Radio Systems

During the course of the work carried on by the 
Systems Operational Survey Group of NRL, a 
number of ideas for improving aircraft radio and 
electronic systems originated. PB 120773 Some Pro­
posals For Improving Aircraft Radio Systems, Boyd, 
Huntley and Shupe, NRL Report 2854, Order from 
Library of Congress, Photoduplication Service, Pub­
lications Board Project, Washington 25, D. C., June 
1946, 13 pp. Microfilm $2.40. Photocopy $3.30.

Curtiss-Wright 
“SNAPPER”

NEW CONCEPT... ADVANCED DESIGN 
IN THERMAL TIME DELAY RELAYS

• Eliminates chatter with snap action
• Single-pole, double throw contacts
• Wide ambient range (—65°C + 100°C)
• For military, commercial and 

industrial applications
• Metal envelope (7 or 9 pin) 

miniature or (8 pin) octal
• Glass envelope in 9 pin miniature
• Preset time delays in metal from

3 to 90 seconds,
glass from 5 to 60 seconds

TECH!
Electro 
Rectifie 
plating 
Timers

TECHI
Electi 

Electro 
ladium 
plated 
dium”| 
ysis of

Write t 
nit pul 
Gaining 
where 
consult* 
Project! ularize.

ELECTRONICS DIVISION

CURTISS-WRIGHT
CORPORATION • CARLSTADT. N J

us witi
Write to Thermal Devices Department 

for latest data sheets

Curtiss-Wright has career positions open ftr 
qualified engineers and technicians.
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EXPLORE
[the unique properties of 

PRECIOUS METALS
Precious metals are finding extraordinary 
applications in industry and the laboratory, 
even to the extent of providing answers for 
many long-standing problems. Electroplat­
ing offers an efficient method of exploring 
and exploiting such characteristics as the 
unique and diverse properties of gold, 
which are not found in combination in any 

[ other form. Technic Inc. equips you with 
controlled electroplating apparatus and 
solutions that eliminate variables, assure 
precise performance reproducible as often 
a$ required.

TECHNIC ENGINEERING
Technic engineers consult on exploratory 
projects and collaborate in problem solving. 
They design and install controlled electro- 
>lating equipment, stand by until perform-

I ance is assured.

TECHNIC PRODUCTS
| Potassium Gold Cyanides, Concentrated 
| Aqueous & Dry • Rhodium, Platinum & 
I Palladium Electroplating Solutions • Im- 
| mersion Tin • Protectox Anti-Tarnish • 
I Flame Flux
I TECHNIC EQUIPMENT

I Electroplating Systems • Germanium Diode 
I Rectifiers • Turbomatic Agitators • Electro- 
I plating Barrel Units • Automatic Techni 
I Timers

(technic bibliography
I 'Electroplated Gold”; “Precious Metal 
I Electroplating Data: Gold, Rhodium, Pal- 
I ladium, Platinum, Silver, Nickel”; “Electro- 
I plated Platinum”; “Electroplated Palla- 
I dium”; “Electroplated Rhodium”; “Anal- 
I ysis of Gold & Gold Alloy Solutions”.

I Write for authoritative Tech- 
I nic publications, many con- 
I taining data assembled no-
I where else. We serve as 
| consultants on experimental 

projects as well as on reg­
ularized operations. Consult 
us without obligation.

HT.IIMIJM:.
39 Snow Street, Providence, R I.

JAckson 1-4200

Chicoqo Office—7001 North Clork Street 
i 
t

’HE\lARGE5T enterprise of its kind in the world

Govt.-Owned Patents Available
Described in this book are 1915 Government- 
owned inventions which are applicable to the elec­
trical and electronic apparatus industry. Active as 
o£ Dec. 1953, for each invention the following data 
is provided: title, US patent number, inventor’s 
name, Govt, agency administering the patent, and 
an abstract of the patent. PB 111468, Electrical and 
Electronic Apparatus, Government-Owned Inven­
tions Available For License, Patent Abstract Series 
No. 5, OTS, U.S. Dept, of Commerce, Washington 
25, D. C., 160 pp, $4.00.

Dielectric Film For CRT
Development of thin dielectric bentonite films to 
bridge the openings of a fine mesh nickel screen 
for use in cathode-ray storage tubes and possibly in 
other applications are described. The films were 
dried onto nickel screens from a hydrosol of ben­
tonite clay. Laboratory treatment reduced con­
ductivity to the level of mica. Typically about 0.1 
micron, and formed as thin as 20 millimicrons, the 
films were able to withstand a 400 C bake tempera­
ture used to outgas the tubes. PB 121328 A Thin 
Dielectric Film of Bentonite Clay For Cathode-Ray 
Storage Tubes, F. H. Harris, NRL, OTS, U.S. Dept, 
of Commerce, Washington 25, D. C., July 1956, 7 
pp, $0.50. t

Gold Bonded Transistors
Stable, junction-like transistors with alpha cut­
off frequencies up to 10 me and values of alpha up 
to 0.95 have been produced by electrically bonding 
gallium doped gold wire to the opposite faces of a 
thin germanium crystal. A number of experiments, 
designed to improve previously obtainable char­
acteristics, have been carried out; many more re­
main to be tried. Unfortunately, present methods 
of fabrication result in an extremely low yield of 
satisfactory units. PB 111669 Research and Devel­
opment Study of Gold Bonded Transistors, P. 
Toong, R. Yee. G. Knight, Jr., OTS, U.S. Dept, of 
Commerce, Washington 25, D. C., Aug. 1954, 44 pp,

Radio Sono Buoy Redesign

This report describes the redesign of the expendable 
radio sono buoy AN/CRT-1B. A battery power sup­
ply, having improved storage characteristics, is one 
of the extensive changes suggested in the redesign. 
PB 120771 Redesign of AN/CRT-IB Expendable 
Radio Sono Buoy, F. J. Hollweck, NRL Report 2844, 
Order from Library of Congress, Photoduplication 
Service, Publications Board Project, Washington 25, 
D. C., May 1946,13 pp, Microfilm $2.40, Photocopy 
$3.30.:apo CIR1E 316 ON READER-SERVICE CARD
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Spectrol's* problem: to 
join .000 6" nickel wire 
to gold-plated brass

and how a weldmatic j 
solved it 1

PROBLEM: to join .0006" nickel tap 
leads to gold-plated brass terminals in 
Spectrol's single- and multi-turn preci­
sion potentiometers. 
Connections must be ex­
tremely strong for reliabil­
ityin severe environments.

SOLUTION: Using a 
minute "sandwich” of 
beryllium copper, Spectrol 
sandwich-welds the three 
metals firmly and in milli­
second time. Because the 
potentiometers must withstand heavy 
vibration and shock, Spectrol's cus­
tomer specifies welding for this work. 
Weldmatic stored-energy welders are 
best, Spectrol finds, because they are 
easy to use (only two simple adjust­

ments)—-they time each weld automati­
cally, and they have very low mainte* 
nance factor.

Weldmatic stored-energy welders do 

many precision metal joining jobs faster, 
better and cheaper than soldering, silver 
brazing, riveting or staking. Weldmatic- 
welded joints offer better mechanical 
performance, higher tensile strength and 

better fatigue resistance. 
Dissimilar metals, "prob­
lem" metals, and parts of 
widely varying thicknesses 
are easily joined without 
discoloration, metallurgi­
cal change or excessive- 
deformation. Easy set-up 
and operation.
Metals require no precon­

ditioning... constant output assures uni­
form welds. Speed of operation is limited 
only by operator response time.

*4^^ ...Electronics Division of Carrier 
Corporation, manufacturers of high-precision single 
— and multi-turn potentiometers... one of many lead­
ing users of Weldmatic stored-energy welders.

Write for descriptive literature and details of sample welding service

WE Hi ID I C
A DIVISION OF UNITEK CORPORATION

NORTH HALSTEAD AVENUE • PASADENA, CALIFORNIA
CIRCLE 317 ON READER-SERVICE CARD* OR MORE INFORMATION
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The Ramo-Wooldridge Corporation
5730 ARBOR VITAE STREET • LOS ANGELES 45, CALIFORNIA

current activity:

Standards and Specs

Sherman H. Hubelbank

GUIDED MISSILE 

RESEARCH and DEVELOPMENT

This department surveys new issues, revision.' am 
amendments, covering military and industry s and 
ards and specifications. Our sources of infori itio 
include the Armed Services Electro-Stat lard 
Agency (ASESA), the cumulative indexes to Mil 
tary Specifications, Vols. 11, IV, American Standard 
Association (ASA) and other standards societies.

A major guided missile research and development program has several 
significant characteristics that are of particular interest to the scientist 
and engineer.

First, it requires concurrent development work in a number of dif­
ferent technical areas such as guidance and control, aerodynamics, struc­
tures, propulsion and warhead. Each of these large areas in turn contains 
a wide variety of specialized technical activities. As an example, digital 
computer projects in the guidance and control area involve logical design, 
circuit design, programming, data conversion and handling, component 
and system reliability, input-output design, and environmental and 
mechanical design.

A second characteristic is frequently the requirement for important 
state-of-the-art advances in several of the technical areas. For instance, the 
supersonic airframe needed for a new missile may necessitate not only 
novel theoretical calculations, but also the design and performance of new 
kinds of experiments.

A third characteristic of missile development work is that such close 
interrelationships exist among the various technical areas that the entire 
project must be treated as a single, indivisible entity. For example, what 
is done in the guidance portion of the system can affect directly what must 
be done in the propulsion and airframe portions of the system, and 
vice versa.

RETMA Standards—Revisions
The following RETMA standards proposals are be 
ing circulated for comment. Although the officia 
comment period may have expired, you are encoui 
aged to contact the RETMA Engineering Depart 
ment, 11 West 42nd St., New York 36, N.Y. if yo 
are vitally interested.
TR-102-B, Power Transformers for Radio Trans
MITTERS (S.P. 510)
TR-110-B, Power Filter Reactors for Radi
Transmitters (S.P. 511)
TR-121, Audio Transformers for Radio Transmit
ters (S.P. 512)
TR-122, Audio Reactors (S.P. 513)
TR-127, Iron Core Charging Reactors (S.P. 514)

If yoi 
ployr 
Sedie 
priùh 
shad 

Be su 
ness)

TR-129, Pulse Transformers for Radar Equii 
ment (S.P. 515)

botto
if yc 
itili f 
ELECT 
syster

These characteristics make it clear why such work must be organized 
around strong teams of scientists and engineers. Further, for such teams 
to realize their full potential, they must be headed by competent scientists 
and engineers to provide the proper technical management. And finally, 
all aspects of the organization and its procedures must be tailored care­
fully to maximize the effectiveness of the technical people.

Principles such as these have guided The Ramo-Wooldridge Corpora­
tion in carrying out its responsibility for overall systems engineering and 
technical direction for the Air Force Intercontinental and Intermediate 
Range Ballistic Missiles. These major programs are characterized by their 
importance tó the national welfare and by the high degree of challenge 
they offer to the qualified engineer and scientist.

Shock Test

MIL-T-17113 (Ships), General Specification Fo 
Electronic Equipment Shock, Vibration, an 
Inclination Tests, Amendment No. 1, 27 Augus 
1956

The requirement that the final vibration test b 
made along each of the three principal axes sep; 
rately has been deleted.

ast 
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»nfid 
Is spe 
and c

Terminals

MIL-T-15659A, Terminals; Lug, Solder Typ
Copper Supplement-1 A, 23 July 1956

Twenty MS Standards drawings covering variou 
types and designs of polder type copper termin 
lugs have been added.

Openings exist for 
scientists and engineers 

in these fields of

Guided Missile Research and Development 
Aerodynamics and Propulsion Systems 
Communications Systems
Automation and Data Processing 
Digital Computers and Control Systems 
Airborne Electronic and Control Systems

Illustrations
ASA Y15, A Guide for Preparing Technical Illu 
TRATIONS FOR PUBLICATION AND PROJECTION

Preferred illustration planning and layout pra< 
tices, factors influencing legibility of reproduction 
principles common to both publication and slit 
copy preparation of illustrations and copy for eithe 
still projections or publications, drafting practice 
and materials for use in illustration work arc co 
ered in this proposed standard. Copies of th s 3 
page standards are available from ASA for $2 ()0.

CIRCLE 550 ON READER-SERVICE CARD FOR MORE INFORMATION
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If you wish to inquire about any of the em­
ployment opportunities listed in the “Career 
lection” that follows simply circle the appro­
priate Reader Service number in the grey 
l(shaded) area of your Reader Service card, 
he sure to include your home (or non-busi- 
Iness) address in the space provided at the 
bottom of the card. In this way, the privacy 
bf your inquiry ■ will be protected while 

Mill providing the speed and efficiency of 
ELECTRONIC DESIGN’S Reader Service card 
■system.

Here are the career positions now open: 

SYSTEMS ENGINEERS 
To carry out radar systems design, radar data processing, guidance 

and control systems analysis, and UV and IR systems analysis.

COMPUTER DESIGN ENGINEERS
To design memory core systems, input and output systems; also 
transistorization of special computer circuits and design of data 

handling and processing systems.

ELECTRONIC DESIGN 
AND DEVELOPMENT ENGINEERS 

With design responsibility for very high power radar systems, pulse 
modulators, transmitters, radar data handling circuitry, special 
VHF receivers, transmission line devices and instrumentation.

* 
* 
5k

test

□st year ELECTRONIC DESIGN processed 
more than 60,000 individual reader cards. 
Now ELECTRONIC DESIGN is first to add a

s sep&nfidential inquiry form—one more step to 
Its speeding communications between reader 
Bond advertiser.

ANTENNA ENGINEERS
For work on element design arrays, power dividers, RF linkages and 

other general transmission problems.

PACKAGING AND TEST ENGINEERS
For supervisory responsibility for design of advanced electronic 
and electromechanical systems. Also engineers responsible for 

environmental testing of electronic equipment and design 
instrumentation of test facilities and equipment.

PROJECT ENGINEERS
For major technical responsibility of ECM and/or computer projects.

5k

New Concepts
Integrated Systems Studies 
Systems Equipment Design, 
Development & Testing 
Engineering Models

Systems engineers will want these 
4 major aspects of an integrated 
engineering operation next year. 
Our products are electronic sys­
tems — and our laboratory is engi­
neer-directed.

variou 
ermini

L Illii

nt prafl 
Luctionl 
nd siici 

nr HtM 
Ta< tied 
an coj 
th s 3l 
$2 00.

Undergraduate and graduate students in EE or Applied Physics who will 
be completing degree programs in February, June and August of 1957 

are also encouraged to apply.

If you are interested in any of these positions, please send your 
resume immediately (in strictest confidence, of course) to:

Erling Mostue

WALTHAM LABORATORIES

SYLVANIA ELECTRIC PRODUCTS INC.

100-J8 First Avenue, Waltham, Massachusetts

More time is now available for the 
solution of engineering problems 
by reducing administrative detail 
to a minimum. A separate business 
function provides the necessary ad­
ministrative support to engineering.

Two avenues of advancement open 
to systems engineers are Systems 
Management or Scientific Systems 
Specialties with parallel salary 
scales for both.

Sylvania offers excellent salaries 
recognizing individual achieve­
ments, and suburban Boston living, 
near outstanding colleges and ex­
tensive cultural and recreational 
facilities.

CIRCLE 552 ON READER-SERVICE CARD FOR MORE INFORMATION
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electronic engineers
SENIOR and JUNIOR

Continued Expansion 
Opens Up New Opportunities with

Greenwich, Connecticut
Excellent positions are available with the General Engi­
neering Laboratories of American Machine & Foundry 
Company, a recognized leader in the design, develop­
ment and manufacture of atomic, electronic and mech­
anical equipment for the consumer, industry and de­
fense.
If you qualify in any of the fields listed below, investi­
gate these opportunities now:

• High power radar system development
• Tropospheric scatter systems
• Microwave theory & component design 

Electronic packaging
Missile control and handling systems
Antenna design
Electronic countermeasures

• Telemetering
• Data handling
• Circuit theory
• Navigation systems
• Instruments

Good opportunities for advancement 
through advanced education on the 
premises as well as at nearby graduate 
schools in addition to a liberal tuition 
reimbursement plan, excellent em­
ployee benefits and an ideal location in 
Connecticut, surrounded by fine subur­
ban communities. Relocation expenses 
paid.

Advanced electronic equipment 
recently designed by AMF

Please send your resume to Mr. J. F. Weigandt 
OR for additional technical information, 

contact Mr. D. R. Barker or Mr. H. R. Holloway
NOrmandy 1-7400

General Engineering Laboratories

American Machine & Foundry Company
Fawcett Bldg. • Fawcett Place 

Greenwich, Connecticut

CIRCLE 553 ON READER-SERVICE CARD FOR MORE INFORMATION

112



<

Degree

J

Name__

Address.

Years of Experience 

Assignment Desired

Electrical Engineers
Liaison Engineers (electronics 
background) 

and Recent Graduates

Electronic Engineers (radar, 
computer, servo) 
Electronic Packaging Engineers 
Electronic Test Equipment Designers

B

R

V

TRO

'4

A 

0 
A 
R

“My Dad’s with 
EMERSON ELECTRIC!’

and there’s lots of room for your Dad, too!

Big, new developments in our tremendous long range expansion program have 
created excellent career opportunities. Your position will be highly important 
and advancement rapid due to the dynamic pace of our growth.

Emerson Electric is medium sized (5000 employees, 850 engineers). Our 
Electronics and Avionics Division is a leader nationally, since 1940, in design, 
development and production of electronic fire control systems, missiles, super­
sonic airframe structures, radar assemblies and aircraft components.

Our Commercial Division, established 1890, produces comprehensive lines of 
fans, motors, air conditioners and power tools. The perfect balance of elec­
tronic, aircraft and consumer production assures stability and security.

Advanced education, undergraduate and graduate, is worked out to fit indi­
vidual needs. Benefits range from unusual salary arrangements, group insurance 
and pension to fully paid moving expenses. We’re ideally located in a suburban 
St. Louis residential area with shopping centers and no traffic congestion. 
St. Louis combines four seasons with a delightful ‘national climate’ averaging 
extremes of 32.5° in January and 80° in July.

WRITE TODAY to R. L. Middleton, Employment Manager, for more details.

1

EMERSON ELECTRIC
S 

«
R

CIRCLE 554 ON READER-SERVICE CARD FOR MORE INFORMATION
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RAYTHEON
. guides 7 of 10 ocean-going 

ships around the world

. guards our freedom — arctic 
DEW line, navy picket subs, 
long-range bombers

. controls civil air traffic

. forecasts the weather

RADAR ENGINEERS
Systems & Design

Our success in obtaining prime, long-range 

contracts for Aircraft Weapons Systems, ma­

jor Defense Radars, Fire Control Systems 

and many others provides lasting and chal­

lenging opportunities for good Systems and 

Design Engineers who are ready, willing and 

able to work on some of the most advanced 

radar and weapons systems being designed

SYSTEMS ANALYSIS AND COORDINATION

MICROWAVE DESIGN

ELECTRONIC CIRCUITRY

MECHANICAL DESIGN

SERVO SYSTEMS

ELECTRONIC PACKAGING

Send resume to:

Radar Professional Personnel

Box 242-G

Raytheon Manufacturing Company
WAYLAND LAB

Wayland, Massachusetts
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Frank W. Fink, Ryan V.P., Chief Engineer

"What do you
need for a

successful avionics career?

Your future is brighter at Ryan because of this unique com­
bination of advantages:

SPECIALIZATION—Ryan is far advanced in the use of con­
tinuous wave radar techniques in three important fields: 
global navigation, missile guidance and helicopter hovering. 
An Automatic Navigator—global in scope and completely self- 
contained—is in production.

DIVERSIFICATION—Ryan’s electronics work involves micro­
wave engineering, advanced electronic circuitry, transistoriza­
tion, servomechanisms, field engineering, advanced system 
engineering and electronic production engineering.

SIZE —Ryan is big enough to have complete electronics lab, 
environmental test and machine shop facilities... yet small 
enough so you will never feel “lost in the shuffle!’

CLIMATE AND SCHOOLS —you will enjoy clear-sky San 
Diego where living is unlimited. You will benefit from graduate 
electronics engineering courses in San Diego’s fine schools, 
where you can earn up to an MS degree.

Ryan needs all types of Electronics Engineers, Designers, Analysts, 
Specialists. Invest in your future —act now—write to James Kerns, 
Engineering Division — Ryan Aeronautical Company, 2708 Harbor 
Drive, San Diego 12, California.

RYAN AERONAUTICA!, COMPANY
CIRCLE 555 ON READER-SERVICE CARD FOR MORE INFORMATION
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AEMCO, Inc............................ ,. . . .
AMP, Inc...............................................
Acme Electric Corp............................  
Alpha Wire Corp............................... 
American Machine & Foundry Co. 
Arnold Engineering Co....................  
Avien, Inc.............................................

Baker & Co., Contracts Division ...................
Barry Controls Inc....................................................
Behlman Engineering ...........................................  
Bendix Aviation Corp., Red Bank Div.............  
Berkeley Division, Beckman Instruments Inc. 
Birtcher Corp.............................................................  
Borden Co., Resinite Department ...................  
Brady, W. H. Co........................................... ’• • • •
Brew, Richard D. & Co., Inc..............................  
British Industries Corp...........................................

CBS-Hytron.....................................................
C & H Supply Co. (Metal-Cal) .......... 
Camloc Fastener Corp.................................  
Ceptralab Division of Glotre Union, Inc. 
Chadwick Helmuth Co.................................  
Chassis-Trak Corp..........................................  
Computer-Measurements Corp...................  
Coming Glass Works .................................  
Curtiss-Wright Corp......................................
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Dale Products, Inc...............................................
Daven Co., The ................................................
Delco Radio Div. of General Motors Corp, 
Deringer Metallurgical Corp............................

. Dialight Corp........................................................
Dow Coming Corp..............................................
Dressen-Bames Corp...........................................
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-Iter &

circuit breaker 
ratings as low as 
O.O1O amperes

Eastman Kodak Co.............................................
Eitel-McCullough Inc........................................
Elastic Stop Nut Corp......................................
Elco Tool 6t Screw...........................................
Electro Snap Switch A Mfg. Co.......................
Electrons, Inc........................................................
Elgin National Watch Co., Electronics Div.
Emerson Electric................................................
Epsco, Inc.............................................................
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Heinemann Circuit Breakers—complete with your choice of 
inverse time-delay curves or instantaneous trip—are available in current 

ratings as low as 0.010 amperes ... an important fact to 
remember when considering the protection of sensitive equipment.

For even at a rating of only 0.010 amperes, Heinemann 
Circuit Breakers still provide fastest interruption of short circuits, 

retain their set trip points and carry rated capacity through 
any ambient temperature range, high or low. 

These exclusive Heinemann features are yours in any odd 
or fractional current rating you may specify . . . but 

only when you specify Heinemann. For complete details, send for 
the Circuit Breaker Engineering Guide, Bulletin 201.

HEINEMANN
HEINEMANN ELECTRIC COMPANY

156 Plum Street • Trenton 2, N. J.
CIRCLE 319 ON READER-SERVICE CARD FOR MORE INFORMATION

Fairchild Controls Corp. Components Div.
Fansteel Metallurgical Corp........................
Federal Tool & Manufacturing Co................
Fenwal, Inc..........................................................
Ford Instrument Co., Inc...............................

G V Controls, Inc. . . .
Gamewell Co...................
Gar Precision Parts, Inc,
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General 
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Electric Co., Electronics Div. .
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Giannini & Co., G. M.
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ter t fonal Resistance Co. . . .
Lin reman Manufacturing Co.

P manufacturing Co....................... 
enm í» Radio Manufacturing Co. 

lohn’- i, E. F. Company ............... 
L : anufacturing Co........................

[av 1 <b.................
[ester Solder Co,

111
Äbra^ope, Inc. ■ ■ 
•inemaster Switch Corp.

63, 68.
. .. U

Pane

61 
107

95
81

107

9
55

104

Magnetic Amplifiers, Inc...................... 
Magnetics, Inc. Components Division 
Magnetics Research Company............  
Malco Tool & Manufacturing Co. . . 
Mallory, P. R. & Co..............................  
Marconi Instrument Company .... 
Mica Insulator Company . .................................................  
Minneapolis-Honeywell Regulator Co. Industrial Div, 
Minnesota Mining and Manufacturing Co.......................

Ldtr Mfg. Co....................................................................... 
avigation Computer Corp................. .. .........................
•rwood Controls. Div. of Detroit Controls Corp.

ak Mfg. Co...............
rhitran Co.................
«ter. John Mfg. Co.

aufic Automation Products, Inc..................  
laostron Co........................................................
helps Dodge Copper Products Co...................
Meo Corp., Government & Industrial Div.
Nytechnic Research & Development Co. .
tter & Rrumfieid Co........................................

88
70

56, 57
71

100
48

QUALITY VOLTMETERS

ladio Corp, of America.....................................................
Idio Corp, of America, Commercial Electronic Prod 
ladio Electronic Master ................................................  
Lmo-Wooldridge Corp........................................................  
lavtheon Mfg. Co.. Semi-Conductor Div.......................  
kytheon Mfg. Co., Waltham Div.................................
I ves Instrument Corp.....................................................
Lfectone Co., The ............................................................
L brandt, Inç........................................................................ 
h Engineering Co.............................................................  
neem Mfg. Co...................................................................... 
jchards Electrocraft, Inc....................................................  
leseli, Douglas Inc..............................................................
Ian Aeronautical Co...........................................................

14,

116
60 

106 
110
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113 
105
95 
73 
89

, 15
97 
75
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-hp- 400AB, for general ac 
measurements. Covers 10 cps 
to 600 KC, 0.3 mv to 300 v. 
Accuracy — 2%, 20 cps to 100 
KC. 10 megohm input imped­
ance plus 25 ggf shunt, insures 
circuits under test against dis­
turbance. Readings direct in 
volts or clbm. $200.00

Inders Associates, Inc............................................................  
takeproöf, Fastex Div. of Illinois Tool Works .......... 
»la Electric Co............................................................................ 
[tensen & Co., Inc..................................................................  
Cithern Screw Co. ............................................................... 
[encer-,Kennedy Labs..............................................................  
ackpole Carbon Co., Electronic Components Div. . 
hndard Plastics Go., Inc......................................................... 
kidard Pressed Steel Co......................................................... 
[•’ley, Budd Co., Inc.............................................................. 
lar Stainless Screw Co.............................................................  
[atham Development Corp..................................................... 
lathain Laboratories, Inc.........................................................  
pens, George Mfg. Co.........................................................  
fperior Tube Co........................................................................ 
pania Electric Products ..................................................
pania Electric Products, Tungsten & Chemical Div.

66,

65 
73

106 
94
52
94 
18 
85
73
92

107 
84
99
80
66

111
47

khnic, Inc.................... 
fletronics Laboratories 
tennosen, Inc..............  
pringfon Co., The . 
Feo Fuse Mfg. Co. . 
pi-Sol Electric Co.

. 109 
96 
85 
77 

106
20, 21

. . 58, ■
•itek Corp. . . . 

72, 76,1

wr8ex Corp. . .
•nan Associates 

......... •" N g. Co. . .

109

-hp- 4000, highest quality, 
wide range, maximum useful­
ness. Covers 10 cps to 4 MC, 
0.1 mv to 300 v New amplifier 
circuit provides 56 db of feed­
back, (mid-range) for ultimate 
stability. Hl megohm input im­
pedance prevents disturbing 
circuits. Sealed or long-life elec­
trolytic condensers; rugged, 
trouble-free. $225.00

-hp- 410B, industry's stand­
ard for vhf-uhf voltage meas­
urements. Wide range 20 cps 
to 700 MC, response flat within 
1 db full range. Diode probe 
places 1.5 Hid capacity across 
circuit under test; this plus 10 
megohm input impedance pre­
vents disturbance. Instrument 
combines highest quality ac 
voltmeter with de voltmeter 
(122 megohm input imped­
ance) and ohmmeter covering 
0.2 ohms to 500 megohms. 
$245.00

......... Mfg. Co..................................................................................
FM», W. M. Mfg. Co....................................................................
■eshr louse Electric Corp.. Industrial Micarta Div.

...... K. SV3® Electric Corp., Semi-Conductor Div. . . .
. E . Electrical Instrument Co. ... ............................................
•eelt Insulated Wfre Co., Inc. ... ............................................

5 19-W TRONIC DESIGN • January 15,

New

•hp-
Vacu

y»
O v!

Accuracy 
meter

Functions as stable amplifier

New -hp- 400H Vacuum Tube Voltmeter combine« 

broadest usefulness with wide voltage and frequency 

coverage, and the greatest accuracy ever offered in a 

multi-purpose voltmeter.

On line voltages of 103 to 127 v, accuracy is ± 1% full 

scale, 50 cps to 500 KC; ± 2%, 20 cps to 1 MC, Hz 

5%, 10 cps to 4 MC. Readings are direct in db or volts 

on 5" mirror scale meter; 12 ranges cover 0.1 mv to 300 

v. High 10 megohm input resistance minimizes loading 

to circuits under test. Stabilized amplifier-rectifier with 

feedback loop gives high long-term stability; line volt­

age changes as great as ± 10^> cause negligible varia­

tion. Overvoltage protection is 600 v on all ranges. High­

est quality, rugged construction throughout. $325.00.

CALL YOUR -hp- REPRESENTATIVE 
FOR COMPLETE DETAILS

HEWLETT-PACKARD COMPANY
3694 K Page Mill Road

CABLE “HEWPACK” • DAvenport 5-4451 

Fitld Engineer« in all Principal Anat

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

Quality, value, complete coverage in voltmeters
CIRCLE 320 ON READER-SERVICE CARD FOR MORE INFORMATION
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amplifier*, Oscillator* and Mixers
PentodesTriodes

Converters
Twin

1U5

Amplifiers and ttetectors

DeflectionVideo Audio

6BK4'

Tuner Tubes Rectifier'.
Damper TypesOsc -Mixers

5U4-GB

< CIRCLE 321 ON READER-SERVI E c-

Tube Division

6AW8 A 
12BY? A

6CG7 
124X7

Remote 
Cutoff

Output 
Amplifiers

Hv Rep 
Type

1U4 
641)6

Sharp
Cutoff

With 
Diodes

Witn 
Diode

NEW RCA BROCHURE ON 
PREFERRED TUBE TYPES

6AX4-GT 
12AX4GTA 
6AU4 GTA

High Voltage Low Voltage

6AV6 
12AV6 
12BF6

Sound 
and Video 
Detector.

IR5 
6BE6 
12BE6 
6X6

5AQ5 
6AQ5 
6AV6

1T4 
6BA6 
12BA6

1B3-GT 
3A3" 
1V2"*

2AF4 A' 
bAF4-A' 

6U8 
6X8

5GG8 
6CG8

3CB6 
6CB6 
3AU6 
6AU6 
3BZ6 
IBZ6

DefieUion 
Oscillators 
4 Control 

Types

New book outlines the new 
RCA Preferred Tube Types Pro­
gram. For your copy, write RCA, 
Commercial Engineering, Sec­
tion A-18Q-2, Harrison, N. J. 
Or ask your RCA Field Man.

6CG7 
3BV6 
I BY6 
6CM7

3V4 
6AQS 
35C5 
50C5 

12AB5

6S4-A 
6W6-GT 
12W6-GT
6CM7 

6DQE A 
12DQ6A 
6CD6 GA 
6CB5-A**

5Y3-GT 
6AL5 
12X4 
35W4

3AL5 
6AL5 
)DT6 

tDTf.

Rectifiers 
and 

Oiode 
Detectors

RF Amplifiers

6BZ7 
3BC5 
6ÖC5

\gain RCA meets the needs of TV. AM. FM 
eceiver designers and manufacturers... with 
he new and up-to-date Preferred Tube Types 
-ist tailored to the industry’s requirement for 
minimum number of tube tvpes having the 

•recitest over-all usefulness.
First introduced by RCA in 1940. the Pre­

erred Tube Types Program aimed at concen- 
rating production on the most useful radio 
eceiver types to improve tube quality by 
anger, more efficient production runs—and to 
acrease tube availability by decreasing stock­
ig requirements. Was it effective? Yes! By 
be end of 1940, five million receivers hail 
een designed and built around 36 RCA Pre­
erred Tube Types—and 20 receiver manufac­
arers publicly endorsed the program!

Today—after two years of careful engineer­
ig analysis of radio and TV requirements— 
.CA offers a comprehensive selection of 61 
referred Tube Types capable of handling

virtually every TV, AM, and FM receiver 
circuit function now covered by hundreds of 
types available to the industry. The benefits 
to you: (1) Lower tube costs, (2) More uni­
form tube quality, (3) Standardization on 
fewer types of circuit components, (4) Better 
tube availability and faster delivery to support 
continuous production schedules, (5) Simpli­
fication of stocking and warehousing prob­
lems, (6) Increased customer satisfaction 
through ready tube availability from RCA 
Tube Distributors.

So whether you are interested in black-and- 
white or color TV receivers, portables or car 
radios, AM or FM sets or phono amplifiers, it 
will pay you to design around RCA Preferred 
Tube Types. For technical data on any Pre­
ferred Tube Type, refer to your RCA Tube 
Manual or RCA Receiving Tube Handbook. 
For further details on the RCA Preferred 
Tube Types Program, call your RCA Field 
Representative.

»I. *

6'86

KM7

6P'¿)

6X8

PREFERRED 
TUBE TYPES
to a growing design problem
..in home-entertainment receivers .¿J-
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	Polarized Plug

	50 Amp, 250 V
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