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Supplied to much closer limits than ordinary diodes
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MICROSTAK Selenium Dual Diodes cover a 
microampere to milliampere current range at volt­
ages as high as several thousand volts. Furthermore, 
they are available in molded plastic, hermetically 
sealed glass, and other enclosures. As a result, 
MICROSTAK Selenium Diodes deliver the per­
formance you want in power supplies, voltage 
regulators, balanced modulators, arc suppression, 
meter overload protection, logarithmic converters, 
magnetic amplifiers, and many other applications.
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By replacing dual diode vacuum tubes with 
MICROSTAK Selenium Dual Diodes, you can 
now save space and money in many low current 
applications calling for high back resistance and 
low forward resistance. These IRC components not 
only eliminate all the added bulk, sockets, and 
assembly connected with tubes, but are also eco­
nomical to buy and use.
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ELECTRONIC DESIGN is circulated only to qualified 
design engineers of U. S. manufacturing companies,
consultants, and government agencies.
If design for manufacturing is your responsibility, you qw 
for subscription without charge provided you send us the f< 1 
ing information on your company’s letterhead: your name j 
title; your company's name, address, and main product. Electro, 
research, development, protect, electrical, and chief engineers' 
typical qualifying titles.
If you have a design responsibility not indicated by your I 
describe those responsibilities. Job changes require requalificot*

Dept. 265, 401 N. Broad St., Philo. 8, Pa.

In Canada: International Resistance Co., Ltd, Toronto, Licensee
Send bulletins on Selenium Diodes El Varistors I~1

Berry Conner, Jr. 
644 No. Michigan Ave.
Chicago 11, III.
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Voltmeter Multipliers
and Hi-Voltage Resistors

Deposited 
Precistors Resistors • 

• Ultra HF

and Boron Carbon

Low Wattage 'Wire Wounds • 
Resistance Strips and Discs • 
Selenium Rectifiers and Diodes 
• Hermetic Sealing Terminals * 
insulated Chokes • Precision Wire 
W ounds
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Up here
Only the Best is Reliable Enough

G-V Thermal Time Delay Relays have won the confidence 
of the country’s major manufacturers of aircraft and air­
borne electronic equipment. More than a quarter million 
of them are now giving dependable service in over 500 
different applications.

Timings of 1/10 to 300 Seconds
Precision of operation, unobtainable 
elsewhere, is made possible by the 
G-V design. Hermetic sealing, field 
adjustability and temperature com­
pensation make closer settings and 
accurate repeatability inherent in G-V 
Thermal Time Delay operation.

A well-qualified G-V representative is 
ready to serve you. Write for com­
plete data.

G-V CONTROLS INC.
18 Hollywood Plaza, East Orange, N. J.

CIRCLE 2 ON READER-SERVICE CARD FOR MORE INFORMATION
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HA-K>Ok

MA-131

£

HA-106 Plate to Two Grids 
15,000 ohms to 135,000 ohms in two sec­
tions .. +12 db. level.

A-10 Line to Grid
Multiple line to 50,000 ohm grid.

LS-63 P.P. Plates to Voice Coil
Primary 10,000 C.T and 6,000 C.T. suited 
to Williamson, MLF, ul.-linear circuits.
Secondary 1.2, 2.5, 5, 7.5, 10, 15, 20, 
30 ohms. 20 watts. *

HA-113 Plate to Line
15,000 ohms to multiple line ... +12 db. 
level... 0 DC in primary.

A-18 Plate to Two Grids
15,000 ohms to 80,000 ohms, primary and 
secondary both split.

HA-100X Shielded Input
Multiple line to 60,000 ohm grid ... tri­
alloy shielding for low hum pickup.

A-20 Mixing Transformer
Multiple line to multiple line for mixing 
mikes, lines, etc.

A-26 P.P. Plates to Line
30,000 ohms plate to plate, to multiple 
line.

HA-133 Plato (DC) to Line
15,000 ohms to multiple line ... +15 db. 
level... 8 Ma. DC in primary.

If you manufacture high fidelity 
gear, send your specifications 

for prices.

THE STANDARD OF COMPARISON FOR OVER 20 YEARS

TRANSFORMERS Too Much Horsepower?
Engineers need to be fitted to thei

FROM STOCK

LINKAIt STANDARD ••rl«* 
linear Standard units represent the acme 
from the standpoint of uniform frequency 
response, low wave form distortion, 
thorough shielding and dependability. LS 
units have a guaranteed response within 
Idb. from 20 to 20,000 cycles.
Hum balanced coil structures and multi­
ple alloy shielding, where required, pro* 
vide extremely low inductive pickup. 
These are the finest high fidelity trans* 
formers in the world. 85 stock types 
from milliwatts to kilowatts.

NIPERMALLOY ••rl«*
This series provides virtually all the 
characteristics of the Linear Standard 
group in a more compact and lighter 
structure. The frequency response is 
within 1 db. from 30 to 20,000 cycles. 
Hipermalloy nickel iron cores and hum 
balanced core structures provide mini­
mum distortion and low hum pickup. In­
put transformers, maximum level +10db. 
Circular terminal layout and top and 
bottom mounting.

ULTRA COMPACT ««rl««
UTC Ultra Compact audio units are small 
and light in weight, ideally suited to re­
mote amplifier and similar compact 
equipment. The freouency response is 
within 2 db. from 30 to 20,000 cycles. 
Hum balanced coil structure plus high 
conductivity die cast case provides good 
inductive shielding. Maximum operating 
level is +7db. Top and bottom mounting 
as well as circular terminal layout are 
used in this series as well as the ones 
described above.

OUNCIR •«ri««
UTC Ouncer units are ideal for portable, 
concealed service, and similar applica­
tions. These units are extremely compact 
...fully impregnated and sealed in a 
drawn housing. Most items provide fre­
quency response within 1 db. from 30 to 
20,000 cycles. Maximum operating level 
0 db. These units are also available in 
our stock P series which provide plug-in 
base. The 0-16 is a new line to grid trans­
former using two heavy gauge hiper 
malloy shields for high hum shielding.

TO YOUR NEEDS

ITEMS BELOW AND 650 OTHERS IN OUR CATALOGUE B.
jobs, obviously. It s just as imp< rtan
as specifying the right tools or su tablf 
electronic equipment for any pr >ject 

Unfortunately, there are some 
among engineering management that

HA-lM

0-6 Plate to Two Grids
15,000 ohms to 95,000 ohms C.T.

0-9 Plate (DC) to Line
Primary 15,000 ohms, Secondary 5 . 
200/250, 500/600.

LS-10X Shielded Input
Multiple line (50, 200, 250, 500/600, etc.) 
to 50,000 ohms ... multiple shielded.

LS-19 Plate to Two Grids
Primary 15,000 ohms.
Secondary 95,000 ohms C.T.

LS-50 Plate to Line
15,000 ohms to multiple line ... +15 db. 
level.

0-1 Line to Grid
Primary 50, 200/250, 500/600 ohms to 
50,000 ohm grid.

0-14 50: 1 line to Grid
Primary 200 ohms, Secondary .5 megohm 
for mike or line to grid.

tend to evaluate a potential engineer 
employee only on whether he meets 
the minimum requirements of the job. 
Certainly he must be capable of that 
minimum. But a danger lies in hiring 
too-high quality talent for the re­
quired job.

Height 31/4" 4-3/16"
Unit Wt. 3 lbs. 7.5 lbs.

LS-2 
4-7/16' 
3V2"

LS-3 
5-13/16* 
5" 
4-11/16* 
15 lbs

CASE LS-1
Length 3 Vs"
Width 2%"

A CASE
Length_ _ _  
Width_ _ _ _ _  
Height __ _ _  
Unit Weight

H-Î 
3-9/16* 
2-13/16' 
3M»* 
5 lbs?

IMi* 
IMi* 
2" 
Vi lb.

Casa • H-1 
length ___ 2H*
Width_____1-15716'
Height .... 3W 
Unit Weight 2 lbs.

OUNCER CASE
Diameter.......
Height . ...... ...
Unit Weight ...

%" 
1-3/16* 

. 1 oz.

Management certainly recognizes 
that a high-powered Ph.D. probably 
wouldn’t be happy as a maintenance 
technician. Nor would he be too satis­
fied for very long as a machine shop 
expediter. These comparisons are too 
•obvious. Other less obvious misfit con­
ditions exist for several reasons.

First, management of an engineer­
ing department may have a somewhat 
overinflated opinion of the quality of 
the talent they think is required to de­
velop their products. All too often they 
haven’t taken the time to appraise 
themselves in that light, and there­
fore, may not know exactly what the 
requirements are. Even if they dis­
cover exceptional quality talent isn’t 
necessary, they may hesitate to admit 
it.

Secondly, there is always the temp­
tation to hire the most you can get for 
the money.

As a result, a 100-horsepower en­
gineer on a 50-horsepower job will 
soon become unhappy. Subconsciously, 
he harbors a feeling that he can do 
much more than is required. But he 
feels restrained by the inherent limi­
tations of the tasks assigned to him. 
In short order he leaves to find a posi­
tion where he can utilize most of his 
talents and training and progress as 
rapidly as he wishes.

Careful evaluation of an engineer’s 
background versus the job to be done 
is the responsibility of both the em­
ployer and the engineer himself. Good 
judgement will pay off for all con­
cerned.

4 CIRCLE 3 ON READER-SERVICE CARD
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Electronic News | For more information on developments de­
scribed in “Electronic News”, write directly 
to the address given in the individual item.
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Million Bits Per Inch
An inch-square “honeycomb” developed by a Gen­
eral Electric scientist at Schenectady, N. Y., will 
store up nearly a million bits of information.

The heart of the tube is a thin sheet of glass in 
which small holes have been etched and then filled 
with metal. In practice, information is written onto 
one side of the honeycomb by a scanning electron­
beam. A reading gun' picks up the information 
from the opposite side. Early laboratory models 
have permitted’storage for several minutes. It is 
expected that the time can be extended.

Since the holes in the honeycomb are spaced 500 
to the inch, each square inch has 250,000 individual 
storage cells—and each cell will recognize at least 
10 different levels of intensity from the writing gun.

Logarithmic calculations increase to more than 
800,000 the number of bits of information that can 
be stored at one time. (250,000 times log to the base 
2 of 10.) Possible applications for the new storage 
tube, in addition to computers, include television 
cameras and “scan converters” in which radar in­
formation is collected and then displayed on an 
ordinary television screen.

The device, the invention of Dr. Harold R. Day, 
is believed to be the first mosaic scheme developed 
with sufficient resolution and ruggedness to be suit­
able for most applications.

Problems of “leaking” and “smearing” have been 
solved. The glass honeycomb acts as an insulator 
between the plugs and the surfaces layers—and be­
tween the plugs themselves.
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60-ft Steerable Antenna
To better study the characteristics of scatter propa­
gation, Bell Telephone Laboratories have erected 
one of the world’s largest precision microwave an­
tennas at Holmdel, N. J.

The antenna, which is sixty feet in diameter, is 
accurately steerable. Built of aluminum, the solid 
surface is a paraboloid accurate to about 3/16 of an 
inch. The paraboloid alone weighs 5-1/2 tons and it, 
together with its supporting and steering structure, 
is designed to withstand 100 mile-per-hour winds.

Intended for use at frequencies of 460 and 4000 
me, the antenna was also tested at 9400 me. Using 
calibrated pyramidal horns as standards, the gain 
was found to be 37.0 ±0.1 db at 460 me, 54.6 ±0.2 
db at 3890 me, and 61.1 ±0.5 db at 9400 me. Half­
power beam widths at these frequencies were 2.45, 
0.3, and 0.14, respectively, very close to the com­
puted values. Over-all performance, not only in gain 
and beam width but also in cleanness of the radia- 
ton patterns and in minor lobe structure, was ex- 
<' 'llent even at the highest frequency.

The storage element of this 'reading 
and writing” tube is in the thin hand­
held mesh. Although they are not 
visible in the photograph, there are 
250,000 holes in each square inch of 
the mesh, each filled with a recessed 
metal plug. The tiny honeycomb is 
electronically magnified on the tele­
vision screen in the background. 
Nearly a million ‘‘bits" of informa­
tion can be stored on one square 
inch of the thin glass which is ex­
pected to have wide use in ‘‘smaller 
computers with bigger memories.’’
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Scale model of new Sanborn plant 
just off Route 128 in Waltham, Mass.

These seven-ton bulldozers are truly research tools, for they are
taking part in an exhaustive program for the study and revision of accepted 

methods of oscillographic recording system design and manufacture.
Yes, Sanborn Company is on the move! The instruments above are levelling off 

small mountains of earth and rock in preparation for a new and modern 
Sanborn plant near Boston, Mass.

Completion of the structure late this year will mean vastly improved facilities for 
research, manufacturing and other operations. This will directly and immediately benefit not 
only the work Sanborn does, but also the people who use Sanborn systems, amplifiers, 
recorders and other components. It will make possible more rapid development and 
production of new instruments, and increased opportunity for a larger number of people to 
apply their skills to the problems of modern instrument design and manufacture.

This represents not "just a new plant”, but a reflection of Sanborn’s growing role 
in providing better answers to industry’s oscillographic recording needs.

Sanborn Company, Industrial Division, Cambridge 39, Massachusetts
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Telescoping Antenna Mast
A completely new type of telescopin’ 
mast was introduced recently by An­
drew Corp., 363 E. 75th St., Chicago, 
Ill. The mast is available in 30-, 50. 
and 100-ft hydraulic or pneumatic 
models.

The mast is ideal for mobile radio 
broadcast or microwave survey work; 
TV broadcast remote pickup and for 

emergency communications. The pat­

ented valve system incorporated into 

each model provides coordinated se 
quence of sectional elevation for 

quick and easy guying. The 100-ft mast

may be raised to full extended height 
in 15 minutes. The 30-ft car-top model 
nests 18-in. above roof-top and i 
operated from the vehicle’s electrics 
system. Pictured is the self-containe< 
100-ft portable model, complete witl 

! trailer.

Completely Electronic Savings Bank 
System
The first completely automatic elec 
tronic savings bank system ever built 
will be installed in the Howard Sav­
ings Institution of Newark, N.J.
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Contact your nearest E-I field engineer 
for complete information on —

VISIT BOOTH 743 
WESCON SHOW

mendous range of standard 
types offer two-way economy 
that makes it possible to spe­
cify the extra dependability 
afforded by E-I terminations 
at no extra cost.

Increases Prices
E-I Compression End Seals are the most effective seals 
available today for tubular components. Specially devel­
oped by E-I to exceed every requirement of the most 
critical modern application, they afford the highest degree 
of immunity to shock and vibration, violent change in 
pressure, temperature and humidity yet attained. Years 
of rigorous application experience prove this fact.
High performance E-I Compression Type Terminations 
are also available in multiple headers, single lead terminals 
and plug-in connectors. Volume production and a tre-

fy per pound rise

r id;

imi 
id lor

Eales Of TV Sets Go Down
■TV sales are in a minor slump, accord­
I. ig to a recent article in the N.Y.

Times. Citing RETMA figures, the 
article reported black-and-white TV 
factory sales off 31,000 units in the 
week ending May 4th from the pre­
ceding week’s 96,000.

Emerson Radio & Phonograph, see­
ing overproduction since Jan. 1, cut 
500 employees “temporarily” to level 
off inventory. RCA reported sales 
“softened” more than expected after 
a record first quarter, but indicated 
no production slashes or la v offs. In

BEVELEU 
COMPRESSION 

END SEALS

Molding Compounds
A price increase for phenolic molding 
compounds and shell resins was re­
cently announced by General Electric 
Co’s Chemical Materials Dept.

According to Dept. General Man­
ager S. L. Brous, the new prices range 
from 1-1/2^ per pound on volume pur­
chases of standard, general-purpose 
molding compound, to 3^ per pound 
on certain specialty molding com­
pounds. Included in the increase is a

THREADED 
COMPRESSION 

END SEALS

sh< 11 molding resins.
CIRCLE 5 ON READER-SERVICE CARD ►

PLUG-IN CONNECTORS 
MULTI-LEAD HEADERS 
SINGLE LEAD TERMINALS

Chicago, retail color TV sales were 
down, despite WNBQ s heavy sched­
ule of color programming. From 
Washington, RETMA reported a rise 
in TV set production to 119,352 units 
for the week ended May 11th, com­
pared with 111,667 a week earlier.

SPECIAL APPLICATION AND CUSTOM SEALS 
CRYSTAL AND SUB-MINIATURE CLOSURES 
DIODE AND TRANSISTOR CLOSURES

trica 
aine

END SEALS 
are practically indestructible!

I T1 system uses the techniques de- 
Ljq J by the Teleregister Corp., 445 
Fairf Id Ave., Stamford, Conn., em- 
Llov g magnetic storage or memory 
n un and tapes to control accounts, 
Lint pass books, display uncleared 
LecK conditions, and “lock up” in 
foe e vent of overdraft.

Tht principal advantage of this sys- 
em is that the teller can have access 
(i central inventory showing the status 

hl any account, at any time, instan­
taneously, on demand. It is estimated 
hat this will result in a 30% reduction 
L the teller’s time required to perform 
a transaction, providing more rapid 
Service to customers.
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amputier

VERSATILE—This unit provides 
I 'JP instrumentation and operational applica­

tion in the fields of missiles, aircraft, 
laboratory and ground support equipment. 

SUBMINIATURE—This is a building-block type 
instrument designed to meet the requirements of all 

applicable military specifications. 
DESIGN—This unit is designed to amplify 

piezo-electric accelerometer signals and other similar 
low-level signals to sufficient amplitude to modulate a 

sub-carrier oscillator in a telemetering system. 
FEATURES—High input impedance and low output 

impedance with a gain setting of 10 adjustable 4- or —10%.

ELECTRONIC DESIGN » August 15, 1956

More Training in Atomics Urged
An increased number of students must be offered 
training in atomics at technical institutes to provide! 
the required personnel to design, construct, operat 
and maintain this nation’s nuclear reactors, Walter 
H. Neiman, Assistant Director of Training, RCa 
Institutes, said here today.

Speaking before a Conference of the America' I 
Society for Engineering Education at Iowa State 
College, Mr. Neiman declared that technical insti­
tutes have to expand their facilities for qualified 
science and engineering students who cannot be ac­
commodated by our colleges. “Technical institutes 
may not be able to purchase atomic reactors, cyclo­
trons, syncrotrons, cosmotrons, or bevatrons,' he 

said. “They can, however, instruct the theory and 
operation of these devices. There is a sufficient 
number and variety of equipment and experiments 
which can be used by technical institutes to train 
students in the field of science.

Ruggedized TV Camera
Model PD-152 TV camera has operated successfully 
under flight conditions with forces exceeding 15 gs in 
each of its three axes. Developed by Precision Labora­
tory, Inc., Pleasantville, N. Y., the camera is capable 
of withstanding humidity levels of 100% with ex­
tremely high wind velocities. Noise levels as high as 
175 db and altitudes over 70,000 feet will not affect 
picture detail.

Fairchild Receives $90 Million in New Orders
l airchild Engine and Airplane Corp., Hagers oi 
Md., has received approximately $90 million ii new I 
orders. The new major contracts include orde s 1^' 
the Fairchild C-123 assault transport; the Fail chilj 
F-27, commercial turboprop transport; large B »einj 
B-52 component subcontracts; a new lights i^j 
higher performance jet engine for the Air I orce] 
additional quantities of the J-44 jet engines; missile 
and radar equipment; and Stratos.

RESEARCH AND DEVELOPMENT LABORATORIES
ELECTRONICS LABORATORY .... 9236 east hall road, downey, calif.
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Choose from the industry’s broadest line of Copper-Claditutes

laminates-NATIONAL COPPER-CLAD PHENOLITE

HENOLITE,
Laminated PLASTIC

I as

insti- 
ilified

u nei 
f s fr

HERE'S HELP FOR YOU—our fact-filled, 12 page bulletin entitled "Mech­
anize Your Wiring with Copper-Clad Phenolite” contain* full infor­
mation on Copper-Clad Phknolite. Write for it today! Address Dept. E-d.

Designing complex commutators, 
switching networks, television I.F. 
strips, or toying around with a Dick 
Tracy type wrist radio? Give your­
self complete design freedom . . . 
choose a National Copper-Clad 
Laminate with just the right mix of 
properties to fit your most exacting 
conditions.

Check your needs with a National 
Application Engineer. For instance, 
if cost is a factor and good electrical 
properties all-important, there are 
7 Paper Base Phenolic Resin Grades 
to choose from. For applications ex­
posed to high temperatures, where 
good arc resistance is a factor, there 
is a Melamine Resin Glass Cloth Base

•ffered 
rovide 
perate 
Valter
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Grade. Silicone Resin Grades provide 
excellent electrical properties with 
best possible heat resistance of all 
laminates. National Epoxy Lami­
nates provide low moisture absorp­
tion, high arc resistance, high tem­
perature resistance and low dielec­
tric losses. And, new National HNP 
Series Lam inates provide double bond 
strength, assure perfect printed cir­
cuits in less dip solder time!

Name your application, give us 
your property mix, there’s a top 
quality Phenolite Laminate to help 
make your electronic equipment 
smaller, to make it lighter . . . and 
to make it work!

Correction
W( ight for the R4100 series rotary actuators, manu­
al cured by Airborne Accessories Corp., Hillside 5, 

N. J., was erroneously reported in our June 1 issue. 
Tl) * weight is actually 10 oz.

Fruit and Nut Handler
An electric counting and control device, has been 
developed for the fruit and nut handling industries. 
Initial reports show a labor cost saving of 99 per 
cent. Two of these systems now at work totally auto­
mate production at two major citrus packing plants 
in California. A single operator now does the work 
of 38 at the electronically controlled packing bins; 
a second savings, the loss of great amounts of fruit 
due to the necessity to overpack, has also been cor­
rected.

The units, developed by Walkirt Co., Inglewood, 
Calif., automatically start movement of fruit into 
wx. Dials can be pre-set to any three digit number. 
When exact total is reached, the counter automati­
cally stops fruit loading equipment, then starts con­
veyor belt which moves out the filled box. The elec­
tronic unit then automatically sets a new box into 
position for filling to prescribed number of fruit as 
determined by the pre-set dial. The system will 
shortly be used to pack nuts.

In Canada: National Fibre Company of Canada, Ltd. • Toronto 3, Ont. 
CIRCLE 7 ON READER-SERVICE CARD FOR MORE INFORMATION

If E> i cation. The program will be instituted when 
Ittcho* opens in September, with more than 6000 
Bupi 111 two high schools and six elementary 

jcho^s receiving an important part of their daily 
nstri ctions by television.

All necessary equipments for the school installa­
tions will be contributed by the nation's leading 
electronic manufacturers through RETMA. Funds 
to provide for the training of personnel and for su- 
jervising the program will be granted by the Fund 
for the Advancement of Education, an independent 
agency of the Ford Foundation.

Another closed circuit TV demonstration was re­
cently conducted in the Philadelphia area at the 
Upper Darby High School through the cooperation 
of the Upper Darby Board of Education, the Jer­
rold Electronics Gorp., and General Precision Lab., 
Inc. Jerrold installed a master antenna system 
which made it possible to show both the program 
originating within the building and commercial pro­
grams from three local stations. The antenna will 
receive either uhf or vhf signals.

See National at 
WESCON 

August 21-24 

Los Angelos 
Pan Pacific 
Auditorium

Booths 119-120

s m 
xa- Mfr. of National Vulcanized Fibre • Phenolite 

Laminated Plastic • National Nylon • Peerless 
Insulation • Kennett Materials Handling 
Receptacles • Vul-Cot Wastebaskets • Lestershire 
Textile Bobbins • Vulcot Products for the Home.

ublic Schools to be in Closed Circuit TV Net 
for installing the nation’s first large scale 
circuit television institutional program 
hout an entire public school system has been 
iced by the Washington County, Md. Board
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Roller-type detent gives positive indexing action,
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Write for complete data, catalog 
and engineering information.

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.

■ One-piece combination contact and solder lug—solid-si! 
ver alloy contacts, gold plated to resist corrosion.

As many as Eight poles available on each deck—where 
minimum space is a factor.

Turret-type solder lugs for excellent mechanical and elec­
trical connections.

■ 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.

524 West Mt. Pleasant Avenue 
Route 10, Livingston, New Jersey

Silicon Becomes Cheaper
The price of pure silicon, was reduced 
$30 a pound last month by the Du 
Pont Co.

The reduction brings the price to 
$350 a pound. Four years ago silicon 
sold for $430 a pound. Difficulty in 
getting high purity will hold prices 
up and current modest drops are due 
to expanded manufacturing facilities.

«DAVEN

turers 
was i 
lumbi 
said 1 
low a

Industry Copes With Shortage of |ec. I 
tronic Engineers
One of the first attempts by Ai leri-l 
can industry to cope with the shoi tage I 
of electronic engineers by tra? ling j 
skilled craftsmen to take over some of I 
their tasks is described in a recent is-1 
sue of the Industrial Bulletin, monthly I 
magazine of the New York State Labor I 
Dept. The article deals with the 
creation of a new apprentice able 
trade called “electronic laboratory 
technician.”

The program for the trade will 
aim at training men to build the 
electronic control box that regulates 
work and output on the automatic 
production line.

According to the Industrial Bulle­
tin, up until now, companies in the 
electronics industry have been using 
full-fledged electronic engineers to 
do this type of work. The program 
was registered by the Edward La­
boratories Co., Wapping Falls, N. Y., 
who design and manufacture elec­
tronic equipment used to test ma­
chine tool functions on automatic 
machines.

TODAY. MORE THAN EVER. THE DAVEN (b 

STANDS FOR DEPENDABILITY!

RETMA “Medal of Honor” Awarded 
Paul V. Galvin
At the annual meeting of 700 RETMA 
members in June, Paul V. Galvin, 
president of Motorola, Inc., was pre­
sented with the 1956 Medal of Honor, | 
the industry’s highest award given an 
individual for outstanding service.

In making the presentation, RETMA 
president H. Leslie Hoffman said, 
“Paul Galvin’s record in RETMA 
reads like a ship’s log. He has been a 
director for 22 years, a vice-president 
three years, and a president for three 
terms. He has served on every im­
portant committee, and as a chairman

Action Type
Maximum Number 

of Positions 
Per Pole

Number of 
Poles/Deck Size

Shorting 11-BM 24 one IM Dia. x 1% Depth
Shorting 12-CM 32 one IM Dia. xl% Depth
Shorting 25-EM 48 two 2M Dia. xl% Depth
Non-shorting 85-EB 6 eight 2M Dia. xl% Depth
Shorting 45-DM 23 four 2M Dia. xl% Depth
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f m t. His greatest contribution as 
RF MA leader probably came dur- 

ng X orld War II when he had a lead- 
ng r le in mobilizing the infant elec­
tron; s industry for national defense.

TV Sets Swamp New York Market
The New York market is swamped 
with TV sets dumped by manufac­
turers and others. The biggest dump 
was reported to be that of CBS-Co- 
lumbia receivers, and dealers were 
said to be selling these for prices as 
low as $81 for a 17" table model and 
$95 for a 21" table model.

The inventory which changed hands 
as the result of the recent sale of the 
Capehart-Farnsworth Division by I.T. 
& T. went exclusively to Macy’s, which 
is selling the sets for prices ranging up 
from $119 for a 21" table model.

Other inventories unloaded over the 
past few months include RCA, Philco, 
DuMont, and Emerson.
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May Better Than April for Radio-TV 
TV set salesgirl May were below the 
May 1955 level. However, a substan­
tial increase was recorded by RETMA 
for radio set sales during that period. 
Both radio and TV sales were above 
the April level.

During the first five months of 1956, 
retail sales of television sets amounted 
to 2,428,888 compared with 2,772,648 
receivers sold during the correspond­
ing period a year earlier. Radio set 
sales during the first five months of 
this year, excluding auto sets, totaled 
2,551,272 compared with 2,007,631 
radios sold during the same period last 
year, RETMA said.
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GE of Mexico To Produce $9.60 Radio 
Set
A contract for the manufacture 
of 250,000 radio receiver sets at a 
total cost of 27,000,000 pesos (2.16 
million dollars) has been signed by GE 
of Mexico for delivery to the Radio 
Programas de Mexico. As part of the 
Mexican firm’s 15th anniversary ob­
servance, the radios will be distributed 
throughout Mexico at a retail price of 
$9.60 each. The first 50,000 sets will 
be ready for distribution about Sept. 
1st.
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PUNCH SET UP
with standard

Send for BULLETIN NO. 20G
Illustrated with actual job work and 
full of interesting data and sugges­
tions that you can adopt for your shop.

. . . and any good mechanic can make a similar set-up in a matter of 
minutes. WALES standardized punching units are completely self- 
contained . . . punches and dies are permanently aligned . . . nothing 
attached to press ram. They will always save hours . . . and often DAYS 
in set-up time.
Rugged type CJ units will punch holes up to 1%W diameter in material 
up to thick .. . unlimited straight line, scattered and staggered, round 
or shaped hole punching patterns. Die retention design features rapid 
die change WITHOUT REMOVING DIE from set-up . . . provides con­
trolled slug ejection.
No “dead storage” the WALES WAY 1-The same group of units can be 
used over and over again in other patterns.
Get this time-saving, money-saving story. Write for fully illustrated, 
fact filled catalog. NOW!

WALES

CORPORATIOH

HERES 
EVERY

THE RESULT 
12 SECONDS

"...the Wales-Way is the PLUS-PROFIT way’ 

345 PAYNE AVE. - North Tonawanda, N.Y



Specify ADV AC High 
Temperature Ceramic- 

to-Metal Seals for:

JET ENGINE THERMO­
COUPLE SEALS

FIRE DETECTION AND 
TEMPERATURE CONTROLS

EXPLOSION PROOF
ASSEMBLIES 

REFRIGERATION
COMPRESSOR SEALS 

KLYSTRON OUTPUT
WINDOWS

T-R TUBE WINDOWS
IGNITION INSULATOR

BUSHINGS
VACUUM TUBE CLOSURES
HEATING ELEMENT

TERMINATIONS
NUCLEAR ENERGY

EQUIPMENT
IMMERSION HEATER SEALS 
POWER CABLE END SEALS 
CHEMICAL RESISTANT 

INSULATORS
HEAVY-DUTY TRANSFORMERS 
CAPACITORS
PULSE NETWORKS
RELAYS, DELAY LINES 
FILTERS, REACTORS 
MOTOR SWITCHES

2400F

2500-F

Call or Write 
for Illustrated 

Catalog
1200-F

///II/
HIGH VOLTAGE 

TERMINALS
higher temperature service

• Helium mass spectrometer tested 
for vacuum-tightness

• High mechanical strength 
and thermal shock resistance

• Adaptable for soft-soldering* 
brazing or welding

New ADV AC High Voltage Terminals withstand operat­
ing temperatures of over 1000°F. They have been 
service-proven in a wide range of applications where 
severe environmental conditions, including both me­
chanical and thermal shock, are encountered. AD VAC 
super-rugged high voltage terminals are available in 
nine economical standard types that meet most require­
ments. For special applications, custom terminals can
be produced to your exact specifications. 

3410-F « ~ —For Critical 
Commercial 
and Military 
Applications

4300-F

2300-F

DIVISION OF 
GENERAL CERAMICS 

CORPORATION

ADVANCED VACUUM 
PRODUCTS • INC
18-22 Liberty Street, Stamford, Connecticut—Telephone: Davis 4-2148

HIGH TEMPERATURE, VACUUM TIGHT CERAMIC-TO-METAL SEALS FOP THE ELECTRONIC INDUSTRY 
CIRCLE 10 ON READER-SERVICE CARD FOR MORE INFORMATION

Radar Locates Tanker Planes
A high powered airborne radar beacon enable Ion J 
range aircraft of the Strategic Air Command o id 
cate each other and pinpoint the exact positi m ofl 
tanker planes. Signals can be triggered autcuatJ 
cally by the interrogating radar of fuel-hungr/ Ad 
Force planes to locate an individual tanker aircraft, 

In air-to-air operations, the beacon is ins ailed 
in designated rendezvous aircraft. Other ai craftl 
wishing to “home” on the beacon dispatch interroJ 
gating radar pulses to trigger the beacon. In re­
sponse to the proper interrogation signal, the 
beacon in the rendezvous aircraft transmits a 
coded reply. The operator of the interrogating 
radar is thereby able to identify the beacon- 
equipped aircraft, as well as to determine its exact 
range and bearing.

The new equipment was developed jointly by 
Wright Air Development Center and the Sperry 
Gyroscope Co. It has been successfully tested by 
the Air Force during the last two years.

Inchworm Motor Moves Linearly in Microinches 
intended as a successor to lead screws in feed 
mechanisms, this linear actuator gives close dimen­
sional control—0.0000005- to 0.0001-in. The first 
large scale application is in the machine tool field 
and precision centerless grinders in particular.

The linear motor, developed by Airborne Instru­
ment Laboratories in Mineola, N. Y., makes use of 
the magnetostriction effect. Expansions and contrac­
tions of the armature of the motor due to magnetic 
field change are converted to forward and back­
ward motions by a pair of clamps. Direction can be 
reversed with no backlash.

Inchworm motor unit replaces conventional feed- 
mechanism. The motor repeatedly gives accuracy of 
±5 millionths of an inch under machine load condi­
tions requiring a break-loose force of 300 lbs and a 
sliding force of about 200 lbs.
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Taper Technique
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Correction
Oh page 24 of the June 1st issue, Fig. 3 incorrectly 
shows logarithmic ordinates of 1.0, 10, and 100. 
These ordinates should be 10, 100, and 1000.

Biggest Little Electronic Tube
Biggest little electronic tube in the world—that's the 
General Electric Co.'s description of the 80-ft water 
tower built at the new tube factory the company has 
under construction at Owensboro, Ky. This 200,000- 
gallon water tower was built to the proportions of a 
6BK7. The tank is 84,000,000 times larger, by volume. 
Floodlights will make it visible to motorists on nearby 
Chicago-Florida Highway 231.
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Solid Electrolytic Capacitors Won't Freeze
Capacitors using a new semiconducting manganese­
dioxide instead of the usual liquid electrolyte will 
soon be available commercially.

Developed at Bell Telephone Labs., the electro­
lyte is largely free of aging, freezing or evaporation. 
Capacitors using the new material are extremely 
stable with temperature. Their small size is ex­
pected to lead to their widespread use in transis­
torized apparatus.

Anode of the capacitor may be any one of the 
film forming metals. Tantalum is preferred because 
of the excellence of its oxide film. It is also avail­
able in porous sintered form with a large surface to 
volume ratio.

Voltage ratings up to 35 v can be readily 
achieved. A 20 pf unit rated at 35 v occupies only 
0.04 cu in. Smaller units can be realized at lower 
voltages.

More
Confidence

Less
Expense

with

A-MP Taper Pins, Taper Bloks, Taper Tips, 

Taper Tabs and T aper Tab Receptacles 

offer great freedom of circuit design and 

insure maximum electrical stability.

They cut material cost. . . cut labor cost 

. . . and reduce assembly time. Taper Tech­

nique is benefiting manufacturers of business 

machines, aircraft, guided missiles and 

electronic equipment.

You, too, can benefit by the A-MP Taper 

Technique. Consult your local A-MP sales­

man or write to Harrisburg.

©AMP 1956

Aircraft-Marine Products, Inc.
General Office: Harrisburg, Pa.

A-Mr of Canada, Ltd., Toronto, Canada • A-MP—Holland N.V., ’t-Hertogenbotch, Holland
Aircraft-Marine Products (G.B.) Ltd., London, England • Societe A-MP de France, Courbevoie, Seine, France
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A REPORT FROM KELLOGG ON
Ibe»

VOLTS
¡eded

Initial volts 13,500

or sc

MOLDABILITY

Ve c

TECHNICAL SERVICE :ima1

Dam

TWO TYPES AVAILABLE

Position

Address.
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VOLTAGE 
BREAKDOWN

® KEL-F is a registered trademark of The M. W. Kellogg Co. 
for its fluorocarbon products.

KEL-F PLASTIC GRADE 500 is produced in two dis­
tinct types:

The new Grade 500 permits extrusion of high molecular 
weight coatings and thin wall tubing that resist embrittle­
ment when exposed to higher temperatures. Less crystal­
line in structure. Grade 500 can be fabricated without 
danger of splitting or crazing when heated. The flexibility 
of Grade 500 coated wire is also slightly improved.

Kellogg’s TECHNICAL CUSTOMER Service Staff has 
prepared a technical report on KEL-F PLASTIC, Grade 
500. It contains information on properties, extrusion 
techniques and operating conditions, electrical tests, and 
field evaluation of the new 500 Grade. To get your copy, 
just clip and mail coupon below.

KEL-F PLASTIC Grade 500 is a result of Kellogg’s com­
prehensive research in the field of fluorocarbon chemistry. 
Our technical staff will be happy to work with you in 
developing specific applications for the new Grade 500

ELECTRONIC DESIGN • August 15, 1956

at 190°C-1 week 
2 weeks

at 175®C-1 week
2 weeks

Zone_____ State

mark« 
ersto\

•ione<
¡omni

REPORT ON 
KEL-F PLASTIC, GRADE 500

at 150°C.-l week 
2 weeks
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THE M. W. KELLOGG COMPANY 
Subsidiary of Pullman Incorporated 
Chemical Manufacturing Division

P O. Box 469, Jersey City, N J

Please send me a copy of your First Report on KEL-F 
PLASTIC-Grade 500.

GRADE 500-F, a less crystalline type that resists em­
brittlement by high temperatures. Recommended for gen­
eral wire and cable insulation, hook-up wire, thin wall 
tubing, and spaghetti.
GRADE 500-R, possesses same general properties as 
F type, only a slightly more rigid formulation. Recom­
mended for use in connector insulation and for coil forms.

Name.

Firm_

13,000 
14,600

13,500 
14,500

11,300 
9,600

man 
in o 
prie

(Vili 1 
wave 
mum

KEL-F PLASTIC, Grade 500—like all the molding com­
pounds in the KEL-F fluorocarbon series—is notable tor 
its extreme resistance to high temperatures, chemical at­
tack, humidity and abrasion.

Of special interest to the electrical field is the higher 
heat-aging level of wire coatings with the new Grade 500. 
Tests on wire insulation indicate a continuous operating 
range of temperatures up to 175°C. Samples of coated 
wire exposed to temperatures as high as 190°C. for ex­
tended periods of time (2-3 months) still maintain rela­
tively high voltage breakdown values.

Results of these electrical performance tests are sum­
marized in the table above. An examination of the break­
down voltages after continuous exposure to high tempera­
tures points up the high heat-aging level reached by 
KEL-F PLASTIC Grade 500 coated wire.

New Fluorocarbon Plastic Formu 
lotion Provides Wire Insulationthat 
can withstand Continuous Oper­
ating Temperature up to 175° C.

New “Atom Smasher” to Permit Advances in F iys. kj 
ics Research P
A new type of particle accelerator or “ tom I 
smasher that will permit important advances 11 be A 
made in fundamental physics research will be in- | 
stalled at Chalk River early in 1958, Atomic Energ L 
of Canada, Ltd. announced. j

To be known as the Tandem Accelerator, the 10. t 
million-volt machine will be developed and eon- E 
structed by High Voltage Engineering Corp. Chalk । 
River physicists will study in continuous detail the I 
nuclear energy level of heavy elements which they L 
know only in patches today. Until the tandem-style Ki 
Van der Graaf accelerator became feasible, it wa> L 
possible to study only certain of the light atomic K 
nuclei. It will now be possible to carry out research |< 
programs on heavy nuclei with an accuracy and L 
efficiency never before possible. k

The new machine consists of two specially de- H 
signed Van der Graaf generators placed end to end I' 
in a horizontal position, giving the accelerator an |j 
overall length of 34 ft and a diam of 8 ft. The 35-ton k 
accelerator will be mounted on a rail in an L-shaped I 
building, 150 ft long and 60 ft wide. The building is I 
to be located on a hillside so that the ground on one I 
side will act as the shielding against high energy I 
radiation. Thick concrete walls will shield the other I 
side of the building. A separate building will house I 
controls and service.

Beam of high speed particles produced by the I 
tandem accelerator will be focussed and deflected I 
in a series of powerful electromagnets into an area I 
25 ft from the accelerator. The machine will be I 
equipped with a unique switching magnet that will I 
make it possible to switch the particle beam into I 
any one of five directions, depending on the type I 
of stu^y under way.

Closed>Circuit TV Aids Work Inside Furnaces
An RCA closed-circuit TV system which enables I 
operators 150 feet away to see and control process-1 
ing operations inside huge reheating furnaces is I 
speeding and improving steel production at the 
Weirton Steel Co., Weirton, W. Va. A second TV 
installation provides operators up to 350 feet away 
with remote observation and control of steel slabs 
in transit on roller tables from the roughing to 
finishing departments.

Involved in the installation are: three ITV cam­
eras, each positioned at the side of a reheating 
furnace in Weirton’s Hot Mill, and connected by 
closed-circuit to a monitor in the furnace’s remote­
control booth, 150 feet away and around a comer 
from the cameras; a fourth ITV camera, mounted 
so that it scans a 350-foot roller table between the 
roughers and the finishing mills. The camera enables 
operators in the control booths of both the rough­
ing train and the approach table of the finishing 
mill to see and make certain that the steel slabs 
are properly positioned while in transit between 
the two operations.

■ .................. ■ -

Results of electrical tests 
on Grade 500
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»ioneer Radio Arlington IVa.l, Navy’s 43-year-old 
communications benchmark and once the most pow­
erful station in the world, has been silenced—super- 
¡eded by modern facilities at Annapolis & Chelten­
ham, Md. . . . Tremendous expense of SAGE 
lir-defense system is clearly spelled out in Senate 
•eport approving the expenditure: $1,086,000,000 in 
capital costs; $400,000,000 in annual operating costs

. . Industry’s ideas on how to allocate frequencies 
or scatter communications will be accepted until 
|an. 2, 1957, FCC extending deadline from July 1, 
1956 at request of RETMA . . . Closed-circuit TV 
narket could expand greatly, if experiment at Hag- 
?rstown, Md. public schools proves successful. The 
i-year test, underwritten by Ford Foundation’s 
Fund for Advancement of Education and RETMA, 
will link all 47 schools in county by cable or micro­
wave. Speaking of the experiment for making maxi­
mum use of best teachers, RETMA Pres. Dr. 
W. R. G. Baker stated: “The industry is going to learn 
a great deal ¿is to the requirements of the system. 
We don’t know what education needs in the way of 
equipment. Like any research project, it’s impos­
sible to evaluate the end results, impractical to es­
timate the cost. All we can do is start.”
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Dangerous Legislation? . . . “Serious impact” on 
small manufacturers was foreseen by RETMA coun­
sel Glen McDaniel as he testified against 2 bills 
(S. 11 & H.R. 1840) before Senate anti-trust and 
monopoly subcommittee. The bills would prohibit 
manufacturers from cutting prices to one customer, 
in order to meet competition, while maintaining 
prices to other customers. His illustration: “If I am 
a small manufacturer selling to a distributor who is 
my customer and a competing manufacturer seek­
ing to strengthen himself in that territory offers a 
lower price to my customer, under the law as it now 
exists I could lower my price to that customer to 
meet the price offered by my competitor, without 
reducing my price to all my other customers, if I 
could prove my good faith and all the other ele­
ments required by Sec. 2(b) of the Clayton Act. If, 
however, S. 11 and H.R. 1840 are enacted into law 
I could not lower my price solely to that customer 
in order to hold his business because my doing so 
might lessen competition. If I have to lower all my 
prices or lose the customer, I am confronted with a 
hard choice. In many cases I will not feel able to 
afford the financial risk involved in lowering all my 
prices. So I choose to lose the customer—a course 
that is the lesser of 2 evils.”

Hand holds Eimac 1 KOI 5CA local oscillator C Band Klystron, 5300-6000 MC

New EIMAC Microwave Center Opens at Salt Lake City, Utah 
for Research and Production of Local Oscillator Klystrons

A new microwave facility for Eimac local os­
cillator reflex klystron research and production 
opened last month at our Salt Lake City, Utah 
plant. For 13 of the 22 year history of Eitel- 
McCullough, Inc., the production excellence of 
the Salt Lake City installation has been instru­
mental in establishing Eimac as the world’s large- 
est manufacturer of transmitting tubes.

EITEL-MCCULLOUGH, INC.
SAN BRUNO, CALIFORNIA
The World's Largest Manufacturer of Transmitting Tubes

CIRCLE 13 ON READER-SERVICE CARD FOR MORE INFORMATION
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And now this production skill and decentral­
ized location 600 miles from the Pacific Coast 
combines with research specialization to offer 
ready made advantages to users of reflex kly­
strons. Investigate these Eimac advantages to 
fulfill your requirements for development or 
production of rugged local oscillator microwave 
klystrons.
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‘Doelcam^ Master-precision

Military and Industrial Instruments for Measurement and Control

Letters to the Editor
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Dear Sir
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ELECTRONIC DESIGN

Ed—Reader Parker may be buttering us up just to 

get a new extinct October issue, but we are prone 
to such flattery and sent along a soiled office copy.

WESCON SHOW 
BOOTH 237

1400 SOLDIERS FIELD ROAD 

BOSTON 35. MASSACHUSETTS

bringing new products to the atten-

C. E. Parker
U. S. Naval Air Missile Test Center 
Point Mugu, Calif.

O. M. Salafi
Assistant Professor of E. E.
University of Pennsylvania

colon in the line reading = 0 for 0

1. RATE GYROS. Doelcam K, JR, and 
Gnat rate measuring gyroscopes com­
bine extreme ruggedness with high 
precision in applications where accu­
racy and superior dynamic response 
are essential. They are proven com­
ponents in many missile homing, fire 
control and autopilot systems.
Write for Gyro Bulletin-7
2. LOW LEVEL D-C AMPLIFIERS. Doelcam 
D-C Amplifiers excel in linearity and 
stability in proportionally amplifying 
low level d-c voltages for measurement 
and control applications. Isolated in­
put and wide-band response, outstand­
ing features of all Doelcam D-C 
Amplifiers, are achieved by use of the 
exclusive Doelcam Second Harmonic 
Magnetic Converter as the input mod­
ulator instead of a mechanical chopper. 
Write for Amplifier Bulletin-7

May I take this opportunity to congratulate you 

on your excellent pubheation. It goes far beyond

3. 400-CYCLE SERVO MOTORS. The ex­
tremely high torque-to-inertia ratio of 
Doelcam servo motors provides the fast dynamic re­
sponse required in high performance servo systems. 
These servo motors comply with the rigid specifications 
of MIL-S-17087. They are available with internally or 
externally threaded gear pinion shafts. Doelcam servo 
motors can be equipped with gear heads to meet cus­
tomer requirements.
Write for Servo Motor Bulletin-7
4. SYNCHROS. (H5 vol», 400 or 60 cyci«) Doelcam synchros 
ire proven components in numerous military servo 
systems. Their accuracy, reliability, and over-all per­
formance characteristics are guaranteed to equal or 
surpass the stringent requirements of MIL-S-16892, 
FXS-1066, MIL-S-12472, and MIL-S-17245. All types 
are available with either splined or keyed shafts.
Write for Synchro Bulletin-7

tion of designers. Your many interesting depart­
ments, particularly “Features,” “Russian Transla­
tions,” and “Abstracts," have made Electronic De­
sign required reading for me. My congratulations 
on your progressive editorial policy.

As I and my colleagues frequently use the bad 
issues for reference, I have managed to maintain a 
fairly complete file starting with your first issue 
However, the October 1955 issue has proven so 

popular that it has gotten away from me. I am 

hoping that you have a copy available which you 

would send me. Thanking you in advance, I am

Thank you very much for the May 15th issue! 
of Electronic Design and for the check.

An error on the schematic diagram (Fig. 3, p 
42) has been called to my attention by a corres­
pondent. The rotor connection to the bottom wafer 
switch should be broken and this rotor reconnected 
to the 113 v terminal of the battery BTl

. . . one additional error in the article, and one 
place where editing or type setting was in error, 
is equation 4, p. 43. There should have been a plus] 
sign instead of an equal sign in the denominator 
between the 1 and 4RL/P. On p. 45 below equa­
tion (3) there should have been a comma or semi-

Woi 
item

^Doelcam-!k DIVISION OF MINNEAPOLIS-HONEYWELL

HONtvWf Ll

All Gyro« have synchronous, hystorosis-type motors, variable reluctance pickoffs, and controlled viscous damping

MODEL LINEARITY THRESHOLD FULL SCALE 
RANGE

NATURAL 
FREQUENCY VIBRATION SHOCK

OPERATING 
TEMPERATURE 

RANGE
WARM-UP 

TIME SIZE WEIGHT

K

JR 

GNAT

0.25%

0.25% 

<1%

.01°/»ec.

.Ol’/sec.

.01’/»ec.

5°/sec. to 
600 °/sec. 
10°/sec. to 
1000 /sec. 
10’/sec. to 
570 °/sec.

up to 125 cps 

up to 125 cp» 

up to 125 cps

15G to 
2000 cps 
15G to 

2000 cps 
15G to 

2000 eo

50G

1U0G

60G

-67° F to 
185°F

-67°F to 
185°F

-67°F to 
185°F

30 mln. 3" Dia.
5J/<" long 
27,*" Dia. 
4%" long 

1" Dia.
2.2" long

3% lb.

1.95 lb.

4 oz.

MODEL
INPUT 
RANGE

INPUT 
(MPEDANCE

FREQUENCY 
response GAIN LINEARITY

ZERO 
DRIFT* 
(max.)

NOISE 
LEVEL 
(max.)

OVER­
RANGE OUTPUT 

..
2HLA-3 1-100 

MV
1 Megohm/ 

Volt
0-20 cps 10,000 °* 1% 0.5% 1.5V 10V into 

1500 9
2HLA-4 0.1- 

100MV
1000
100.0VÛ9

0-60 cps 100- 
100,000

0.1-10% 1% 0.5% 1.5V 10V into 
1500 9

2HMA-2 0-5MV 22009 0-400 cps 
(.5 milli­
sec. rise 
time)

1,000 0.5% 0.2% 3% 1.5V 0 • 5V

C23125 0-1 OMV 17009 50 milli­
sec. rise 
time

5,000 0.1% 0.1% 0.25% 1.5V 50V into 
500,000 9

2HDH-1 0-5MV 17009 0.5 cps 100 0.1% 0.1% 0.1% 1.5V ,5V into 
100,000 9

2HDH-2

•Room An

0-5MV

bient

1 7009 0.25 sec. 
rise time

100 0.1% 0.1% 0.1% 1.5V • 5V inte 
100,000 9

DOELCAM 
TYPE 

NUMBER
GOVERNMENT 
DESIGNATION

FRAME 
SIZE

STALL 
TORQUE 

MINIMUM
NO LOAD 

SPEED

RATED VOLTAGE
FIXED 
PHASE

CONTROL PHASE 
(SER^S)

CONTROL PHASE 
(PARALLEL)

SM-070 MK 7 MOD 0 15 1.45 oz. in. 4800 RPM 115 115 57.5
SM-071 MK 7 MOD 1 15 1.45 oz. in. 4800 RPM 115 115 57.5
SM-072 MK 7 MOD 2 15 1 .45 oz. in. 4800 RPM 115 230 115
SM-080 MK 8 MOD 0 18 2.35 oz. in. 4800 RPM 115 115 57.5
SM-081 MK 8 MOD 1 18 2.35 oz. in. 4800 RPM 115 115 57.5
SM-082 MK 8 MOD 2 18 2.35 oz. in. 4800 RPM 115 300 150
SM-142 MK 14 MOD 2 11 0.60 oz in. 6200 RPM 115 115 57.5
SM-143 MK 14 MOD 3 11 0.60 oz. in. 6200 RPM 115 180 90

SYNCHROS->

(115 volt, 
400 or 60 cyclo)

GOVERNMENT 
DESIGNATION FUNCTION

•

FREQUENCY

MAX 
ELECTRICAL 

ERROR

MAX. 
DYNAMIC 
RECEIVE* 

ERROR

CONTROL UNITS

15CDX4a DIFFERENTIAL TRANSMITTER 400 10'
15CT4a TRANSFORMER 400 10'
15CX4a TRANSMITTER 400 12'
16CTB4a* TRANSFORMER 400 10'
16CXB4a* TRANSMITTER 400 12'
18CT4a TRANSFORMER 400 8'
18CX4a TRANSMITTER 400 8'
18CT6a TRANSFORMER 60 8'
19CTB4O’ TRANSFORMER 400 8'
19CXB4a* TRANSMITTER 400 8'
23CDX4a DIFFERENTIAL TRANSMITTER 400 8'
23CDX6a DIFFERENTIAL TRANSMITTER 60 8'
23CT4a TRANSFORMER 400 6'
23CX4a TRANSMITTER 400 8'
23CT6a TRANSFORMER 60 6'
23CX6a TRANSMITTER 60 8'

•EQUIPPED WITH BEARING MOUNTED STATOR

TORQUE UNITS

15TDX4o DIFFERENTIAL TRANSMITTER 400 10'
15TR4a RECEIVER 400 12* 60'
18TR4a RECEIVER 400 8' 60'
23TDR4O DIFFERENTIAL RECEIVER 400 8' 60'
23TDR6O DIFFERENTIAL RECEIVER 60 8' 60'
23TDX4a DIFFERENTIAL TRANSMITTER 400 8'
23TDX6a DIFFERENTIAL TRANSMITTER 60 8'
23TR4a RECEIVER 400 8' 60'
23TR6a RECEIVER 60 8' 60'
23TX4a TRANSMITTER 400 8'
23TX6a TRANSMITTER 60 8'
31TX6 TRANSMITTER 60 8'
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facilities Within the past few months, construction has 
been completed at our Arbor Vitae complex, which now 
consists of eight modern buildings of 350,000 square feet, 
four of which are illustrated at the bottom of the page. 
Nearby is the R-W flight test facility, including hangar, 
shop, and laboratories, located on a 7-acre plot at Inter­
national Airport.

To provide additional space for our continuing growth, 
construction has been started on an entirely new 40-acre 
Research and Development Center, located three miles 
from the Arbor Vitae buildings. The photograph above is 
of a model of the Center, which we believe will be one of 
the finest research and development facilities in the coun­
try. The first three buildings, now under construction, will 
total 250,000 square feet.

A second major construction program is underway on a 
manufacturing plant for quantity production of electronic

RESEARCH AND DEVELOPMENT PERSONNEL The above 
curve shows the growth in Ramo-Wooldridge personnel 
which has taken place since our Progress Report one year 
ago. A significant aspect of this growth is the increase in 
our professional staff which today is made up of 135 
Ph.D's. 200 M.S's and 265 B.SIs or B.A's. Members of the 
staff average approximately ten years’ experience.

the future As we look hack on our first three years of 
corporate history, we find much to he grateful for. A wide 
variety of technically challenging contracts have come to 
us from the military services and from business and indus­
try. We have been fortunate in the men and women who 
have chosen to join us in the adventure of building a com­
pany. We are especially happy about the six hundred scien­
tists and engineers who have associated themselves with 
R-W. Their talents constitute the really essential ingredient 
of our operations. We plan to keep firmly in mind the 
fact that the continued success of The Ramo-Wooldridge 
Corporation depends on our maintaining an organizational 
pattern, a professional environment, and methods of oper­
ating the company that are unusually well suited to the 
special needs of the professional scientist and engineer.

The European picofarad referred to in ELEC­
TRONIC DESIGN, Feb. 15, 1956, page 117, should 
)e 10 12, not 10 9. In the diagram, a blocking capac­
itor between the triode plate and diode plates of 
he second tube is missing.

id-How important are derivations to you? A few 
nonths back we made the assumption that you, the 
iractising desjgn engineer, are mostly interested in 
corking equations and that rather than derivations 
ou would prefer the columns of Electronic De-

Would you please send the derivations (Equation 
items) relating to the article on Hybrid Parame­
rs for Grounded Emitter Amplifiers with Feed­
ack. The article referred to is by Robert L. Riddle 
i your volume 4, April 1st issue.
Electronic Design is probably the most read 

lagazine in our Engineering Department.

ED -Reader Deck is right. We erroneously jumped 
to a conclusion after studying an ambiguous circuit 
that 10 9 was a Russian deviation from European 
pra< tice. A picofarad is IO12 farads.

eyond 
atten- 
epart-

systems. The initial unit of the plant, located on a 640-acre 
site in suburban Denver, Colorado, will be completed next 
spring and will contain approximately 150,000 square feet.

projects Our current military contracts support a broad 
range of advanced work in the fields of modern commu­
nications, digital computing and data-processing, fire con­
trol systems, instrumentation and test equipment. In the 
guided missile field. Ramo-Wooldridge has technical direc­
tion and systems engineering responsibility for the Air 
Force Intercontinental and Intermediate Range Ballistic 
Missiles. Our commercial contracts are in the fields of 
operations research, automation, and data processing All 
this development work is strengthened by a supporting 
program of basic electronic and aeronautical research.

now” variety. For that reason we decided to not 
mblish lengthy derivations but to supply them 
inly to those who specifically asked for them. Ac- 
ually only a fraction of a per cent of those who 
end an article ask for derivations and we feel our 
iremise not to publish them was sound. However, 
t is just as much work to mail derivations as it is 
o publish them and if you think they’re nice to 
lave at the exclusion of other data we’ll try to abide 
)y your decision. What do you think? Send a letter 
>r post card now’.

one 
irror,

tain a 

issue, 
en so 

I am 

i you

1st to 
irone 
copy.



PHELPS DODGE SODEREZE
Meetings CUTS

CIRCLE 16 ON READER-SERVICE CARD FOR MORE INFORMATION

Sept. 16-22: Second Pacific Area National Meeting 
and Apparatus Exhibit, Hotel Statler, Los Angeles, 
Calif. Sponsored by the American Society' for Test­
ing Materials. For information, write to American 
Society for Testing Materials, 1916 Race St., Phila­
delphia 3, Pa.

FIRST FOR LASTING QUALITY—FROM MINE TO MARKET!

ELECTRONIC DESIGN • August 15, 1956

Aug. 20-24: Conference on Scientific and Technical 
Writing, Philadelphia, Pa. Sponsored by the Uni­
versity of Pennsylvania Institute for Cooperative 
Research. The conference, open to scientists, engi­
neers, editors, writers, and administrators, will pro­
vide advanced study and experience-sharing in the 
art of making technical literature readable. The 
fundamental problems involved in the communica­
tion of technical information will be analyzed, and 
current systems for handling these problems will 
be evaluated. For information and applications, 
write to Dr. Harry F. Arader, 3400 Walnut St., 
Philadelphia 4, Pa.

Aug. 20-21: National Telemetering Conference, 
Biltmore Hotel, Los Angeles, Calif. Sponsored by 
the IRE, AIEE, Institute of the Aeronautical Sci­
ences, and the Instrument Society of America. 
Papers will be presented on novel industrial or mili­
tary applications of telemetering in remote meas­
urement systems, flight test data, remote guidance 
systems, remote monitoring, and air traffic control. 
New component developments such as transduc­
ers, multiplexers, data recorders, transmitters and 
receivers, pickoffs, and telemetering filters will be 
discussed. For information, write to IRE, 1 E. 79th 
St., New York, N. Y.

Aug. 21-24: Western Electronics Show and Confer­
ence, Los Angeles, Calif. Sponsored by the Los 
Angeles and San Francisco Sections of the IRE 
and the West Coast Electronics Manufacturers 
Association. For information, write to Mrs. Jeanne 
W. Jarrett, WESCON, 344 N. La Brea Ave., Los 
Angeles 36, Calif.

Sept. 24-25: Industrial Electronics Conference, 
Cleveland, Ohio. Sponsored by the Professional 
Group on Industrial Electronics, IRE. For informa­
tion, write to G. P. Bosom worth, Firestone Tire 
& Rubber Co., Engineering Laboratory, Akron 17, 
Ohio.



NDS STRIPPING, CLEANING
OLDERING COSTS I

Sodereze—Phelps Dodge’s isocyanate-type* magnet wire—provides

Low temperature soldering—no damage to copper conductor.

Excellent resistance to alcohol and most solvents

HtHPS DODGE COPPER PRRRDCISsS-R

INCA MANUFACTURING DIVISION

CIRCLE 16 ON READER-SERVICE CARD FOR MORE INFORMATION

Isocyanates, when combined with other resins, form Polyurethanes that can be balanced in 
properties to give the maximum in performance as a magnet wire insulation. Several years 
of research have been spent on Phelps Dodge Sodereze to accomplish this result. A patent 
application covering Phelps Dodge isocyanate-type magnet wire has been filed.

Sept. 26-30: New York High Fidelity Show, Trade 
Show Building, New York, N. Y. Sponsored by the 
Institute of High Fidelity Manufacturers. The 
Audio Engineering Society will hold its annual 
meeting at the show. For information, write to Jack 
Gilbert Associates, 1186 Broadway, New York 1, 
N. Y.

Oct. 1-5: AIEE Fall General Meeting, Chicago, Ill. 
For information, write to AIEE, 33 W. 39th St., 
New York 18, N. Y.

FORT WAYNE, INDIANA

Oct. 8-9: Second Annual Symposium on Aeronau­
tical Communications, Hotel Utica, Utica, N. Y. 
Sponsored by the IRE Professional Group on Com­
munications Systems. The symposium will stress 
communication requirements in support of present 
and future aeronautical activities. The submission 
of papers on associated topics is invited. Titles, 
authors, and a brief abstract of 200 words should 
be submitted to Fred Moskowitz, 1014 N. Madison 
St., Rome, N. Y., before July 1. For information, 
write to R. C. Renoit, Jr., 138 Riverview Parkway 
N., Rome, N. Y.

Oct. 3-5: Fifth Annual Meeting of the Standards 
Engineers Society, Hotel Willard, Washington, 
D. C. Theme of the meeting is “Standards—Guides 
for Tomorrow.” Sessions are scheduled on standard­
ization in the chemical industry, standards and the 
atomic energy field, the future trend of standards 
in the metals field, and creative engineering and 
standards. For information, contact the Standards 
Engineers Society, P.O. Box 281, Camden, N. J.

Oct 1-3: Twelfth Annual National Electronics Con­
ference, Hotel Sherman, Chicago, Ill. Sponsored by 
the AIEE, IRE, Illinois Institute of Technology, 
University of Illinois, and Northwestern University. 
More than 100 technical papers and 240 commercial 
exhibits will be featured. For information, write to 
Victor J. Danilov, Illinois Institute of Technology, 
Chicago 16, Ill.

1ECTRONIC DESIGN • August 15, 1956

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

Oct. 1-3: Canadian Institute of Radio Engineers 
Convention, Automotive Building, Exhibition Park, 
Toronto, Canada. Technical papers are planned on 
medical electronics, scatter propagation, applica­
tion of electronics to atomic energy projects, use of 
computers in automation and engineering problems, 
and transistors. An exposition will include many of 
the latest improvements in radio, radar, TV, con­
trol mechanisms, computers, and other electronic 
items.
For information, write to Grant Smedmor, Conven­
tion Manager, 745 Mount Pleasant Road, Toronto 
12, Canada.

Phelps Dodge Sodereze was designed to keep pace with industry’s 
growing need for magnet wires that handle easily, reduce 
over-all costs and fit a variety of exacting design requirements.

The versatility of Sodereze not only permits its use wherever 
solderable wires are required, but allows replacement of 
conventional film wires.

A balance of physical, chemical and electrical properties 
permitting replacement of existing film wires.

Resistance to heat and solvent shock for safer wax or varnish 
treatment.
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Mallory Tantalum Capacitors
lead in long, stable life at extreme temperatures

tion

Hot«

¡ture

MallorY

FOR MORE INFORMATIONCIRCLE 17 ON READER-SERVICE CARD

Oct. 25-26: Second Annual Technical Meeting of 
IRE Professional Group on Electron Devices, Shore-1 
häm Hotel, Washington, D. C. Titles and abstracts 
of 100-200 words on papers to be offered for presen­
tation should be submitted to R. L. Pritchard, Re­
search Laboratory, General Electric Co., Schenec­
tady, N. Y., before August 1. For other information, 
contact Prall Culviner, Sylvania Electric Products. 
Inc., 1740 Broadway, New York, N Y.

Ports distributors in all major cities stock Mallory 

standard components for your convenience.

Nov. 7-9: Conference on Electronic Technology in 
Medicine and Biology, Governor Clinton Hotel, 
New York, N. Y. Sponsored by the AIEE, IRE, 
Instrument Society of America. For information, 
write to AIEE, 33 W. 39th St., New York, N Y

Oct 18-19: Third Annual International Meeting of I 
the Institute of Management Sciences, Statler Hote 
Los Angeles, Calif. Theme of the conference is 
Management Sciences—A Progress Report.” Pro­

gram plans include the presentation of technical 
papers on the latest developments in the application 
of advanced sciences to business and industrial 
management. For further information, please con­
tact Al N. Seares, Vice President Remington Rand, 
Sperrv Rand Corp., 315 Fourth Ave., New York 10, 
N. Y.

Oct. 22-24: AIEE Machine Tool Conference, Shera­
ton Gibson Hotel, Cincinnati, Ohio. For informa­
tion, write to AIEE, 33 W. 39th St., New York 18. 
N. Y.

Ægm 
trepa

Oct. 29-30: Third Annual East Coast Conference cd 
Aeronautical and Navigational Electronics, Fifth 
Regiment Armory, Baltimore, Md. Sponsored by the 
Baltimore Section and Professional Group on Aero­
nautical and Navigational Electronics of the IRE. 
Theme of the conference is “Electronics in the Jet 
Air Age.” For information, write to W. D. Craw­
ford, Publicity Chairman, Westinghouse Electric 
Corp., Air Arm Div., Friendship International Air­
port, Baltimore 27, Md.

New Mounting Designed 
for heavy shock and vibration

ELECTRONIC DESIGN • August 15, 1956

•or n
(iates,

Oct. 16-18: Conference on Magnetism and Moq^ 
netic Materials, Hotel Statler, Boston, Mass. Spon' 
sored by the AIEE, IRE, American Physical St nety 
Amercian Institute of Mining and Metallugi^j 
Engineers. Authors should submit titles of pro >osed 
papers by June 15 and abstracts by August J. Foi 
further information, write to T. O. Paine, Measure­
ments Laboratory, General Electric Co., W. Lynn 
Mass.

essic 
jectn

Mallory XT tantalum capacitors are now 
available in a single hole mounting design 
which will withstand severe shock and 
vibration. A flatted neck with ]>-20 
threads fits through a keyed slot in the 
chassis ... is held in place by a lock 
washer and hex nut. Assembly takes only 
seconds . . . requires no strap or other 
hardware. This design is supplied in a 
variety of ratings, with cases up to 2’4" 
in height. Write for information.

At temperatures from —55° to 
+200° C, Mallory XT Tantalum 
Capacitors maintain stable capac­
ity, series resistance and im­
pedance . . . and provide long life.

Serving Industry with These Products: 

Electromechanical—Resistors • Switches • Television Tuners • Vibrators 

Electrochemical — Capacitors • Rectifiers • Mercury Batteries 

Metallurgical—Contacts • Special Metals an4 Ceramics • Welding Materials

WHEN YOU design for extreme temperatures ... in military 
electronic equipment, miniaturized apparatus and the 
like ... be sure to choose capacitors that you know will meet 

severe* conditions.
Specify Mallory XT tantalum capacitors . . . proved by test 
and field usage to give consistently long, stable service across 
an extremely wide temperature range. Pioneered by Mallory, 
these units embody design and production techniques devel­
oped during twelve years of research and manufacturing in 
the high temperature capacitor field.
Standard XT’s cover the range from —55° C to +175° C. 
When specified, they can be supplied rated for continuous 
operation at 200° C. A complete selection of capacitance and 
voltage values is available.
Representative performance data, based on sampling tests 
representing hundreds of thousands of capacitors, is now 
available on Mallory tantalum capacitors. To see for your­
self the specifications which these units can be relied upon to 
meet, write today for our latest Technical Bulletin.

P R. MALLORY & CO.Inc

INDIANAPOLIS 6, INDIANA
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Model 325 self-shielded D-C Laboratory 
Standard (1/10 of 1%) —an improved 

instrument now replacing the world 

renowned Model 5.
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75-30: Third International Automation Ex-
Lsific u Trade Show Building, New York, N. Y. 
llinic sessions will be offered in electronic com- 
Lters process automation, machine tool automa- 
ion, dfice automation, automatic materials han- 
lling, ervomechanisms, electromechanical compo- 
ients, and electronic components. More than a 
bundled exhibitors will participate in the clinics. 
For information, write to Richard Rimbach Asso- 
iates, S45 Ridge Ave., Pittsburgh 22, Pa.

DcL 29-Nov. 2: Convention on Ferrites, London, 
England. Sponsored by the Institution of Electrical 
Engineers. Program will include sessions on theory, 
preparation, and properties of ferrites, microwave 
application, square loop applications, radio and TV 
applications, and carrier frequency applications. For 
further information, write to W. K. Brasher, Secre- 
ary, Institution of Electrical Engineers, Savoy 

Place, London W.C. 2, England.

OERSTED

Dec. 5-7: Second IRE Instrumentation Conference, 
Biltmore Hotel, Atlanta, Ga. Sponsored by the Pro­
fessional Group on Instrumentation and the Atlanta 
Section of the IRE. Sessions will be devoted to 
ndustrial applications, missile range instrumenta­
tion, and the application of solid state devices. 
Prospective authors are invited to submit abstracts 
of 200 words or less not later than Sept. 1 to the 
program chairman, M. D. Prince, Engineering 
Experiment Station, Georgia Institute of Tech­
nology, Atlanta, Ga. For further information, con­
tact the IRE, 1 E. 79th St., New York, N. Y.

The new Weston model 325 provides a new 
STANDARD of laboratory measurement

Dec. 10-12: Eastern Joint Computer Conference, 
Hotel New Yorker, New York, N. Y. Sponsored by 
the IRE, AIEE, Association for Computing Ma­
chinery. “New Developments in Computers” is the 
theme of the meeting. In addition to an extensive 
program of technical papers, the meeting will fea­
ture exhibits by many manufacturers in the com­
puting field. For information, contact Al Forman, 
Room 639, 480 Lexington Ave., New York 17, N. Y.

gy i" 
lotel, 
IRE, 

ation, 
V Y.

WESTON 
Secondary Standards 

(14 of 1%)

Another WESTON first... a self-shielded primary instrument standard that is 
unaffected by magnetic fields normally encountered in the modern laboratory. 
While the new Model 325 incorporates a special CORMAG® mechanism, 
the overall design provides an even far greater degree of shielding than that 
inherent in the basic core-magnet mechanism. In fact, tests show absolutely no 
measurable error in a 5 oersted field. Thus there is no need for positioning or 
mounting the instrument with reference to the earth’s field; nor to take 
undue precautions when using it in close proximity to current carrying conductors. 
In addition, Model 325 is well compensated for normal room temperatures; 
and a vernier type corrector is provided for precise and rapid zero adjustment. 
This improvement in primary instrument standards is another example of the 
forward thinking and continuous development which have kept WESTON 
the instrument leader since 1888. For complete data on Model 325, or on other 
Weston instruments consult your nearest Weston representative, or write... 
Weston Electrical Instrument Corporation, 614 Frelinghuysen Avenue, 
Newark 5, N. J. A subsidiary of Daystrom, Incorporated.

Jan. 14-15, 1957: Third National Symposium on 
lieliability and Quality Control in Electronics, Hotel 
Statler, Washington, D. C. Sponsored jointly by the 
IRE Professional Group on Reliability and Quality 
Control, the American Society for Quality Control, 
and RETMA. For information, write to IRE, 1 E. 
79th St., New York 21, N. Y.

WESTON
Instruments

CIRCLE 18 ON READER-SERVICE CARD FOR MORE INFORMATION
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Fig. 2. Burroughs Tube
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CONTROL ELEMENT 
SWITCHING GRID
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FOR OUTPUT
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FORMING ft LOCKING

Formerly, Electronic Computer Div., Underwood Corp , Long Island City, N.Y.

ELECTRONIC DESIGN • August 15

thus displaced to the left over a distance correspond I 
ing to the amplitude of the pulse, which should bl 
exactly the right magnitude to shift the beam to the! 

next slot.
If the pulse is caused to delay slowly, the beam willl 

remain in its new position. On succeeding pulses thel 

beam moves further left. After reaching its extreme 
left position, the next pulse will shift the beam to the 

reset anode (o). This causes a pulse to appear in an 
external circuit (not shown), which produces a pulse 

on the deflection plates so that the tube is reset to the 
zero position.

luminous mark to appear and indicates the position of 
the count.

Referring to circuit Fig. IB, assume application of a 
slow rising input waveform to D. The beam will 
tend to move to the left, resulting in the slotted elec­
trode intercepting more of the beam. This causes the 
anode current to decrease, increasing anode voltage. 
Since the right deflection plate is connected to the 
anode, its voltage increases also. The circuit is so 
arranged that the increased voltage on the signal de­
flection plate is accompanied by the same change on 
the other plate, maintaining constant beam position.

When a positive pulse of the fast rise time shown is 
applied, the voltage across RI cannot decrease in­
stantaneously because of capacitance C. Hence, the 
voltage of DI cannot change rapidly. The beam is

THE INCREASED importance of digital computers 
and the use of digital techniques in other fields 

of electronics, such as radar and communications 
sampling systems, has led to a search for new count­
ing and switching techniques. Until recently it has 
been necessary to use binary counters and then make 
binary-to-decimal conversion. The search for simpli­
fied methods has led to the development of one- 
envelope counting tubes, which are usually direct 
decimal devices. Five of these tubes will be discussed 
here and are: 1. the Philips tube; 2. the Burroughs 
beam switching tube; 3. the cold cathode bi-direc­
tional glow transfer tube; 4. the cold cathode uni­
directional glow transfer tube; and 5. the IBM tube. 
There are two general types of counting tubes—the 
cathode-ray tube, of which the Philips and Burroughs 
tubes are example«; and the glow-transfer tube, where 
a cold cathode glow is caused to settle consecutively 
on various cathodes.

The Burroughs Tube
The Burroughs tube is also a cathode-ray type, but 

uses the beam forming properties of crossed electric 
and magnetic fields. The magnetic field is supplied b

The Philips Tube
The Philips Tube (Fig. 1A), one of the earliest 

types, is perhaps the most complex. Circuitry required 
for its operation is quite critical, and it is necessary 
to use light sensitive elements (i.e., photocells or pho­
todiodes) in order to take off output signals. It is a 
cathode-ray tube in which the beam is shaped to re­
semble a narrow ribbon. The beam is deflected in a 
horizontal plane and has ten stable positions. In each 
of these positions it passes through one of the ten 
apertures in a slotted electrode. Some of the beam 
electrons pass through corresponding slots in the 
anode and impinge upon the fluorecent material with 
which the envelope of the tube is lined. This causes a

Philip Cheilik*
Federal Telecommunications Laboratories, Nutley, N J

Fig. 1. Philips Tube



ernal permanent magnet, which is fitted over 
be. The construction of the tube is shown dia- 
natically in Fig. 2A. It consists of ten groups 
ctrodes surrounding a central cathode, each 

> consisting of: 1. a spade to form and lock 
earn; 2. a grid to switch the beam, and 3. a tar­
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Tl ere are ten stable states to the tube during each 
of v iich an output can occur from a different one of 
the ten targets. There is also an all-clear stable state 
during which no output occurs on any target. Fig. 2B 
indicates the stable and unstable states for spade cur­
rent. When the tube is in the clear position, all the 
spade voltages are highly positive with respect to the 
cathode. By lowering the voltage on any one spade, 
with a suitable series load, it will assume its other 
stable state (that which is near cathode potential). 
This causes a beam to form to that spade, by affect­
ing the relationship between the electric and mag­
netic fields. The associated target will thus give a 
useful output since most of the beam current does not 
hit the spade but goes to the target.

A voltage drop on the associated switching grid 
will cause the beam to be deflected enough so that 
the next spade draws some current. This causes it to 
assume its other stable state. As the current to this 
spade increases, the voltage on the previous spade 
increases, since it draws less of the beam current. 
This is a runaway condition and ends with the first 
spade at high potential stable state and the second 
spade at low potential stable state. The beam has now 
shifted to the second spade, so that an output is now 
obtained from the second target. Since the switching 
grid affects only a local disturbance in the field, the 
beam will be affected only if it is in the immediate 
region of that grid. We can thus connect alternate 
grids in two groups, all odd and all even grids being 
connected together. Only a binary device is thus re­
quired, such as a flip flop, to cause the tube to count 
input pulses.

Bi-Directional Glow Tube
The bi-directional glow transfer tube consists of a 

central anode disc, surrounded by 30 pins (for a ten 
count tube) in a circular arrangement (Fig. 3). Of the 
thirty pins, ten are cathodes and twenty are guides. 
Between successive cathodes there are two guide pins, 
each going to a separate guide bus. The tube is sym­
metrical about its center, so that if we start at any 
cathode (say KI) and travel in a peripheral manner, 
we pass the following sequence of pins: KI, Gl, G2, 
K2, Gl, G2, K3 ... KI.

An arc is formed to one of the cathodes at random 
when the voltage is turned on and when no external 
signals are applied. To cause the tube to count, a 
large negative pulse is applied to one of the guides, 
immediately followed by a negative pulse on the sec­
ond guide. This will cause the arc to transfer to the 
next cathode. If the order of pulsing is reversed, the 
tube will count in the opposite direction.

WORKERS
ON STACKPOLE CONTROLS IS 

an Inspector!
Few components call for greater manufacturing care and precision 

than variable resistors.
That is why approximately every fourth worker on Stackpole tone 

and volume controls is an inspector.
This, in turn, is why leading users report that Stackpole Controls 

not only minimize their incoming inspection problems but reduce sub­
sequent field service as well. Full quality control from raw materials 
through every step of manufacture, is a feature of all Stackpole elec­
tronic components.

SELECTION OF VARIABLE RESISTOR TYPES 
write for your copy of this latest 

QUICK GUIDE to Stackpole variable composition types 
and adaptations. Provides essential data in handy con­
densed form for wall, desk or file use.

Electronic Components Division
STACKPOLE CARBON COMPANY

St. Marys, Pa.

FIXED AND VARIABLE COMPOSITION RESISTORS • MOLDED IRON CORES • CERAMAG® 
FERROMAGNETIC CORES • MOLDED COIL FORMS • LOW VALUE GA CAPACITORS 
UNE SWITCHES • SLIDE SWITCHES • CERAMAGNET® CERAMIC PERMANENT MAGNETS

CIRCLE 19 ON READER-SERVICE CARD FOR MORE INFORMATION
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Fig. 4. Uni-directional glow-transfer tube connections
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Fig 5. Cathode configuration for IBM TubeFig 3. Basic structure of bi-directional glow-transfer tube
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from 
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side the cylinder since the outer surface of the < ith­
ode is insulated. The cylinder material has a k wer 
work function than that of the transfer wire so hat 
the voltage between K2 and the anode will be less 
than that required to maintain the glow on T2.3 ms 
the glow on T2 becomes extinguished.

As the voltage at C continues to be decreased the 
anode voltage will go down. (This is because the j low 
voltage drop must remain constant). This will cause 
the glow on KI to be extinguished. As the pulse dis­
appears, the voltage at C rises. Located in the region 
of the glow, TS will pick it up since the anode volt­
age has risen an equal amount with C. From T3 it 
will spread into K3 and leave T3. Also; since C is 
high, the glow to K2 extinguishes. This completes one 
count. There are ten cathodes and ten transfer cath-

can
tion!

The mechanism of glow transfer occurs in the fol­
lowing manner: When a negative pulse is applied to 
guide pin Gl nearest to cathode KI, the voltage dif­
ference between anode and Gl is much greater than 
that between anode and cathode; and the arc will 
transfer to Gl. A negative pulse on G2 following the; 
one on Gl then causes the arc to transfer to nearest 
pin G2. When the second pulse disappears, both 
guides will rise to a high positive potential because of 
the guide currents in the large guide resistors, and the 
arc will transfer to K2, the nearest cathode. This action 
completes one count.
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The IBM Tube
The principle of the IBM tube (Fig. 5), is different 

in that it uses cathodes of two different materials to 
achieve the transfer of the glow. It also has provision 
for obtaining the nine complements of any number by 
inserting an appropriate pulse. Each cathode consists 
of a hollow cylinder with a whisker or transfer wire 
attached. All odd cathodes are connected to ground 
through signal takeoff resistors.Even cathodes are 
connected to a positive supply.

A glow is formed to one of the odd cathodes since 
the even ones are at a high positive potential. As the 
voltage at point C is pulsed negative, a glow forms 
to transfer wire T2 because it is in the region of the 
glow to KI. This then spreads from T2 over the sur­
face of attached cathode K2. The glow will locate in-

Uni-directional Glow Tube
The uni-directional glow-transfer tube is a variation 

of the one just discussed. It is similar in appearance 
to the bi-directional tube but has three guide pins 
between successive cathodes (Fig. 4). Negative pulses 
are applied through a high resistance to the first guide 
and directly to the second guide. The third guide is 
connected to ground through a high resistance.

The first two guides are normally biased positive 
with respect to the cathodes. When an input negative 
pulse arrives, the glow is transferred from the cathode 
to the nearest Gl, causing that guide to draw cur­
rent. This causes its voltage to rise, because of cur­
rent in its resistor. When the voltage rises high 
enough, the glow transfers to the second guide be­
cause the pulse is still present. When the pulse is 
removed, the second guide rises to its normal positive 
bias, causing the glow to move to the nearest non­
positive point. This is guide 3. However, since this 
guide has a high resistance to ground, the voltage 
in it will rise due to the glow current, and the glow 
will finally settle on the nearest non-positive point, 
the next cathode. This completes one count.
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)(les. he internal arrangement of the tube is such 
hat nines complement cathodes are opposite each 
ither. There are ten additional complementing trans- 
er ca hodes, two between each nines complement 
)air so that by applying a pulse, the glow may be 
ransf' rred to the complement in either direction, 
dving the nines complement of any number.

Application

The Philips tube seems most suited as a display or 
indicating device. For instance, it may be used at a 
remote point to indicate the specific operation being 
performed at any time during the cycle of an auto­
matic factory process. A number of tubes may be used 
together to indicate any specific count in an automatic 
counting process. The number of tubes required is 
determined by the maximum count. For a count of 
999, three tubes are required; for 9999, four tubes, 
etc.

Both the bi-directional and the uni-directional glow 
transfer tubes indicate the position of a count, so they 
also may be used as indicating devices. However, 
both of these types give output pulses, so they may 
also be used as control devices. For instance, if it is 
required to initiate an operation after another process 
has been repeated ten times, an output can be taken 
from the tenth cathode to operate the appropriate 
control circuit. A very important use for these tubes 
is for switching at any rate up to 5 kc.

A central clock pulse is fed to the input of the 
tube, and control circuits for the various processes to 
be initiated are connected to the output cathodes in 
the correct serial order. If number of processes is 
less than ten, the output pulse from the last process 
can be used to reset the tube. If the number of opera­
tions is more than ten, a number of tubes can be used.

The IBM tube is a specialized version of a glow 
transfer tube. Its main application is in accounting 
machines where it is advantageous to be able to ob­
tain the nines complement of a number. This is use­
ful in arithmetic operations, such as subtraction. The 
use of this tube in desk type calculators would con­
siderably speed operations which have previously 
been done by mechanical counters.

The Burroughs tube is the only one of the types 
discussed which is applicable to any extent in high 
speed computers. This is because it can count at 
speeds up to 1 Me. This tube may be used as a central 
distributing source for clock pulses, or it can be used 
as an output frequency divider to facilitate slowing 
down of output data for typing.

Fields of application of these tubes are ever in­
creasing. In addition to their obvious uses in switch­
ing, counting, and indicating, they can be used as 
safety interlocks to monitor various critical processes. 
Also, in combination with a central oscillator, they 
can be used for timing. The use of these tubes has 
made it possible to develop circuits with a reduction 
in components.
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ASCOP MC-1 MONITOR CONSOLE GROUP

Achieves System Accuracies of Better Than 1%
ASCOP Pulse Width Ground Station equipment, pictured 
above, complements ASCOP’s PW Multicoders and Radio 
Telemetering Sets to provide complete “packaged” systems 
for operational testing of aircraft, missiles and other 
vehicles . . . and for static testing of engines, rockets, 
nuclear reactors and other powerplants.

Continuous automatic compensation of system zero and 
scale factor eliminates the need for critical components 
and frequent manual adjustment.

The M Series Ground Station uses intermediate mag­
netic tape speed change to operate directly from pulse 
width signals of 30x30, 45x20, or 90x10 configurations—or 
from any non-standard configuration having 30, 45 or 90 
channels. All data channels may be visually monitored 
simultaneously.

All ASCOP equipment is designed for dependable accu­
racy, simplicity of operation, maximum life with minimum 
maintenance attention. ASCOP engineers will gladly con­
sult with you, without obligation, on your current projects. 
Or write for detailed information, outlining your sys­
tem requirements.

Station« are told only as combi­
nation« of standard or «pecial 
tape recorder, monitor, decommu­
tation or output recorder groups.

APPLIED SCIENCE CORP. OF PRINCETON
P. O. Box 44, Princeton, N. J. • Plainsboro 3-4141 

1641 S La Cienega Blvd , Los Angeles, Calif.
Crestview 1 -8870

CIRCLE 20 ON READER-SERVICE CARD

PROVIDES FOR:
• Advance Station-Calibration, using lo­

cally generated setup signals

• Continuous Automatic Compensation for 
system zero, scale factor changes

• Simultaneous Visual Monitoring of all 
data channels

* Missing Data Point Correction, for con­
tinuous synchronization

• Real Time Reduced Output Records for 
any or all channels

• Easy Access to Slide Mounted Chassis, 
•ven during operation
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YOU MOVI THI WORLD
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FOR ELECTRONIC AND ELECTRICAL APPLICATIONS . . .

only one insulation △ Random Noise

ALL THESE ADVANTAGES

• TOTAL Permanent Dimensional Stability
• Continuous H ¡-Temperature Performance: to 950° F.
• Moldability to ±.001" Tolerances
• Thermal Expansion Matching Steel
• POSITIVE Bonding and Permanent Anchorage of Inserts
• Resistance to Radiation, Water or Oil
• High Dielectric Strength: 400 Volts/mil
• Excellent Arc Resistance: 250 Seconds ASTM
• Extremely Low Loss Factor: 1 meg — 0.014

. . has many important properties that will significantly improve 
your product’s performance! No need to choose or balance insula* 
tion advantages ... specify SUPRAMICA* 555 for the most nearly 
perfect combination. This unique formulation of high quality 
electrical glass and pure synthetic mica has the built-in versatility 
to surpass extra-stringent performance requirements. For complete 
technical information about SUPRAMICA 555 ceramoplastic in* 
sulation, and MYCALEX design and custom precision-molding 
services, write to Department 224.

Ä *

CRITICAL PARTS
MOLDED OF SUPRAMICA 555 CERAMOPLASTIC FOR BETTER PERFORMANCE

SUPRAMICA DIVISION

TWO important properties of noise are its fre­
quency spectrum and amplitude probability 

distribution. These two functions can be authen­
tically duplicated with this new signal generator 
designed for the study of noise effects on elec­
tronic systems.

Amplitude of a random noise signal at anv 
particular instant of time is determined solely 
by the probability considerations. Certain aver 
age properties of the signal can be predictec 
from past experience over long periods of time 
These properties of the random noise signal per 
mit the construction of a noise signal generatoi 
based upon probability and statistical methods 
Made by Intercontinental Dynamics Corp., 40 
Grand Ave., Englewood, N. J., the instrumen 
generates a random signal voltage with Gaussiai 
amplitude probability distribution and a Ha 
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“white” power frequency spectrum from 0 t< 
100 cps.

Basic noise source is a gas tube placed in i 
transverse magnetic field produced by a small 
permanent magnet. The magnetic field eliminate! 
undesirable plasma oscillations characteristic ol 
gas tubes and increases noise output of the gal 
tube generator.

Output is fed into a wideband video-typl 
shaping amplifier. Frequency response of thl 
amplifier is designed to equalize the noise tub! 
characteristics.

Gaussian amplitude distribution is obtained b 
passing the “white” video amplifier through 
band-pass filter, sampling its characteristic an
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CIRCLE 21 ON READER-SERVICE CARD FOR MORE INFORMATION

GENERAL OFFICES AND PLANT: 
CLIFTON BOULEVARD 
CLIFTON, NEW JERSEY

NEW YORK SO. NKW YORK

SALES OFFICES: 
CHICAGO .
CLEVELAND

>F AMERICA

Gaussian Di stribution
Noise amplitude probability 
distribution of the G-1000.

NOI 
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then translating the spectrum with its origin 
about zero frequency. Low frequency Gaussian 
probability amplitude distribution thus generated 
is authentic to better than 2 per cent.

Other characteristics of the unit, designated

any 
!

4\er

Lictec

G-1000, include a frequency response from 0- 
1000 cps in three steps; drift rate less than 20 mv 
per hour; white noise produced for all band 
settings with a power frequency spectrum with-

time 
I per 
ïrato

in 1 db from 0.1000 cps. For more information 
turn to Reader’s Service Card and circle 22.
Wescon Show, Booth Nos. 1331-1332.
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To the engineer with a 
bent for research...

WHIRLING WET AIR with tornado 
speed, AiResearch ivater sepa ra tor wrings 
it dry... makes sure no vapor enters aircraft 
cabin from the air conditioning system.

The Garrett Corporation operates 
under the principle that the units 
and systems which we research, 
design and produce must be the 
best of their kind.

That’s why we need forward­
looking engineers. Stimulating 
assignments in the work you like 
best are only part of what we 
offer. We pay a premium for 
ability. You’ll work with the 
finest research and laboratory 
facilities at your disposal...live 
in the most desirable areas in 
America — California, Arizona, 
the East Coast.

All modern U.S. and many 

foreign aircraft are Garrett 
equipped. We have pioneered 
such fields as refrigeration sys­
tems, pneumatic valves and con­
trols, temperature controls, cabin 
air compressors, turbine motors, 
gas turbine engines, cabin 
pressure controls, heat transfer 
equipment, electro-mechanical 
equipment, electronic 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

CORPORATION

•8Sf S. SEPULVEDA BLVD.. LOS ANGELES AS. CALIFORNIA 

DIVISIONS:

AIRESEARCH MANUFACTURING. LOS ANGELES • AIRESEARCH MANUFACTURING. PHOENIX

AIRESEARCH INDUSTRIAL • REX • AERO ENGINEERING

AIRSUPPLY • AIR CRUISERS • AIRESEARCH AVIATION SERVICE
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Fold-out sections, (Model 
150A) facilitate servicing.

△ All New Oscilloscopes
Feature

Easy-To-Use Usefullness

Design 

Forum

ENGINEERS will be interested in studying these two 
all-new oscilloscopes displayed here, if for no other 

reason than see what kind of devices would be de­
veloped by a reputable instrument company first enter­
ing the oscilloscope field.

Two units have been announced: a general purpose 
de to 300-kc instrument, Model 130A, and a high 
frequency unit, de to 10-mc, Model 150A. Careful 
thought was given to versatility and operating sim­
plicity. The units also feature accessibility for easy 
maintenance and therefore long term dependability.

Model 130A
Features of the Model 130A make it a true measur­

ing device capable of accurate determination of such 
quantities as voltage, time and phase shift.

Both the vertical and horizontal amplifiers are 
identical. This design is of considerable value where 
phase shift measurements are to be made because 
very little differential phase shift occurs in the oscillo­
scope. Generally speaking the scope has no differential 
phase shift below 100 kc and even at 600 kc the dif­
ferential phase shift can be held to a few degrees if 
the horizontal and vertical sensitivity controls are 
placed at equal settings and minor adjustment made 
with the sensitivity verniers. This feature lends itself 
well to an adaptation of the Webb-mask described for 
phase shift measurement in the January 15, 1956 issue 
of Electronic Design.

28

The frequency response is conservatively rated and 
the bandwidth actually gives a rise time for the am­
plifiers of about 1 microsecond. Frequency insensitive 
attenuators preserve this bandwidth for all sensitivity 
settings even to the 1-mv/cm range. When the sen- 
sivity verniers are in the CAL positions the attenuator 
calibration is ±5 per cent.

A high order of de stability is achieved in the 
amplifiers through the use of balanced circuitry using 
twin tube types, low temperature coefficient wire 
wound resistors, and regulated plate and filament 
supplies. Tests show this stability to be less than 
±.15 mv for violent line voltage variations from 105 
to 125-v ac when the amplifiers are on their most 
sensitive range. Improvement of this is experienced 
by employing less sensitive ranges.

Balanced inputs on its five most sensitive ranges 
will accomodate low level transducers which employ 
balanced outputs.

Accurate measurement of time is possible with a 
triggered sweep design with a linear sweep generator 
(Miller-integrator type). In this case a triggered sweep 
is distinguished from the more common synchronized 
sweep in that the triggered sweep speed can be ac­
curately set, and it can be triggered at a known point. 
This coupled with the fact that the sweep times are 
selected on one calibrated dial (±5%) in 24 steps from 
1 ^sec/cm to 5 sec/cm makes the Model 130A unique 
in its price range.

The trigger circuit employs a preset feature which I 
provides automatic internal triggering, and at the samel 
time permits control of the trigger level at which the I 
automatic triggering occurs. In the preset position with I 
the trigger level at zero, and slope in either -f- or -I 
the scope will sync as soon as the input signal is I 
applied with no further adjustment.

The cathode-ray tube in the Model 130A is al 
5AQP mono-accelerator type with a 5" flat face to I 
reduce parallactic error. The mono-accelerator type I 
is new and offers several advantages when used in a I 
general purpose oscilloscope. Since deflection of the I 
beam occurs after full acceleration has been achieved. I 
the focus of the beam is nearly the same over any 
part of the tube face, and spurious illuminations such 
as bloom or halo effects are eliminated to improve 
photographic use.

Model 150A
Front panel controls of the de to me unit are few| 

and grouped to simplify use. The controls on the left 
hand panel comprise the horizontal amplifier group. 
The right hand panel contains the sweep controls 
while the lower panel contains vertical controls.

The Model 150A has been designed to operate with 
plug in type vertical amplifiers. At present two of these 
are available: a dual-channel amplifier and a high gain 
amplifier. An unusual feature of the dual trace ampli­
fier is that it provides a blanking signal to the CRT
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For vital statistics on this prodigy of a progeny, write for data file 805.

the Model 130A, bottom etched card containing sweep

CIRCLE 24 ON READER-SERVICE CARD FOR MORE INFORMATION
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first in precision potentiometers
Helipot Corporation, Newport Beach, California 
Engineering representatives in principal cities 
a division of Beckman Instruments, Inc.

Helipot makes precision potentiometers 
... linear and non-linear... in 
the widest choice of sizes, mounting 
styles and resistances. Many models 
are stocked for immediate shipment. 
Our engineers will gladly adapt 
standard models to your requirements 
or design entirely new helipot* 
precision potentiometers for you

SWEEP MOOt 

SYNC

product
surprise <

from
Helipot!

Tooting a symbolic clarion and passingout imaginary cigars, 
Helipot introduces one of its new-born offspring... the series 5300 
precision potentiometer.

A single-turn unit, it’s 1-1/4 inches in diameter... designed for bushing 
mounting. With its innards comfortably ensconced in an accurately 
drawn one-piece aluminum cup, the 5300 gives you ruggedness, 
compactness and long life. We proud papas direct your attention to such 
salient features as the range of total resistance... from 25 to 49,000 
ohms... linearity as close as ± 0.25%... and considerable improvement 
in torque, noise and mechanical runout.

lodel 150A High Frequency Oscilloscope Controls are placed 
i logical areas.

lenerator is hinged to provide optimum accessibility for tube 
hanqe and maintenance.

ÆHT SENSITIVITY
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ADVANCED COMPONENTS FOR THE ELECTRONICS INDUSTRY
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GENERAL ELECTRIC
CIRCLE 25 ON READER-SERVICE CARD FOR MORE INFORMATION
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Plating Through 
The Holes

^ress Is Our Most Important Product

* Printed Circuit Boards ★ Ferrites ★ Distributed Constant Delay Line ★ Ceramics

Investigate G-E “Thru-Con” Boards, To­
day. It will pay you to look into the 
savings “Thru-Con” boards make pos­
sible in manufacturing techniques. For 
a full discussion of your printed circuit 
program, and a sample “Thru-Con” 
board, call or write: General Electric 
Co., Specialty Electronic Components 
Dept., Section 74.86-15, Auburn, N. Y.

Order General Electric “Thru-Con” Boards for positive connections through 
the holes—see them at Booth 1213 at the Wescon Show, August 21-24

and traffic control units, television re 
ceivers, appliances, and control equip 
ment are using “Thru-Con” now.

Full Production Facilities. The G-E 
“Thru-Con” plant is devoted to full­
time production of printed circuit 
boards. New, specially-designed equip­
ment is capable of producing thousands 
of boards each day. The combination 
of custom wiring patterns, sizes, and 
shapes is virtually limitless.

Circuits on 
Both Sides of Board

Squeeze-operated alligator jaws on low capacitance divider 
probe are new in design. Probe is 10:1 voltage divider; 10 
megohms with 10 wf input capacitance. Compensation re­
quiring no tools done by roiating rear guard on probe

G-E “Thru-Con” Printed Circuit Boards offer 
positive connection through the holes, with­
out staking pins, patterns on both sides 
if needed Printed circuitry cuts assembly 
time: eliminates product bulk, weight; 
reduces inspection time, parts inventory.

cathode to eliminate annoying switching traces 41^1 
it is operating in the chopped position.

The Model 150A employs a type 5 AMP cat -ode-I 
ray tube. This tube1! type is a mono-accelerator h <vhg I 
the same advantages mentioned earlier.

The sweep circuit is among the most important of I 
the improved electrical features of the Model ] 50A.I 
The instrument uses a single 24-position switch to I 
select calibrated sweep times; the dial is direct reading! 
thus decreasing the chance for error which occurs in I 
multiplying several dial readings to obtain sweep time I 
The sweep time vernier is concentric with the sweep! 
time/cm switch and detents into a position marked! 
CAL when turned fully clockwise. This position take I 
the vernier out of the circuit. To use the vernier you! 
simply switch it from the detent and adjust the sweep! 
rate around the setting of the sweep time/cm switch.! 
The sawtooth generator is a linear Miller-integratoi I 
circuit which provides sweep times from 0.02 psec/cih I 
to 15 sec/cm.

Any sweep time can be magnified. Magnification I 
is available as XI, X5, X10, X50, and X100. Thi-1 
means that a maximum effective sweep length of 100 | 
centimeters can be obtained. Whenever a sweep is | 
expanded a reminder lamp glows.

The instrument is equipped with an automatic I 
triggering circuit which employ's a single preset pos -1 
tion, as described for the Model 130A.

The design of the 10:1 divider probe is unique. It 
has an input capacity of only 10 ppf which means less 

loss at higher frequencies than that obtained with I 
other probes available. The probe can be equipped 
with a variety of tips, but it is supplied with miniature I 
spring loaded alligator jaws. These jaws clamp firmh j 
on circuits under test, and th(* novel method used to 

open the jaws makes it possible for the operator to 
keep his, hand aw ay from circuits and thus avoid 
possible high voltage dangers. The probe* can be ca­

pacity compensated without the use of tools by loosen­
ing the nylon barrel lock and rotating the rear barrel 
of the probe.

Povitive Proof. This now t ransistorized port - 
able radio features a full printed circuit 
using a G-E “Thru-Con” Board. Combin­
ing other advances in electronics with u 
“Thru-Con” circuit makes possible sweep­
ing changes in size, weight, and styling.

“Thru-Con” insures accurate solder 
filleting top and bottom for extreme 

strength and easier assembly.

Original Design Features. Original Gen­
eral Electric additive-method produc­
tion techniques provide continuous 
copper plating through the holes. Posi­
tive connections do away with separate 
staking pins, assure perfect circuits. 
Costly rejects due to difficult soldering 
problems are eliminated. If desired, 
G-E “Thru-Con” boards may provide 
patterns on both sides, further reducing 
size and weight.

“Thru-Con" Boards Serving Many Indus­
tries. Important economies afforded by 
dependable G-E “Thru-Con” boards 
are helping manufacturers cut costs 
and improve profit pictures. Producers 
of lamps, radios, fans, street lighting
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Front view of Model 130A Low Frequency Oscilloscope show­
ing panel controls.

Door on top of Model 150A cabinet gives ready access to 
sweep output signals, single sweep controls, Z-axis modula­
tion terminals and deflection plates. Fiber lever around CRT 
ba?e permits simple adjustment of entire CRT to align hori- 
zor'al trace with graticule.
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The RT of both units is easily changed through the 
ont ] mel of the scope by twisting off the bezel. The 

>ezel >cks in place and will support conventional 
amer equipment without special adapters. The bezel 
Iso supports the graticule and the filter which can 
e changed without effort.
The circuits of both units are contructed on etched 

aids and sectionalized by function. These features 
romote ready accessibility of components, tubes, etc. 
nd greatly simplify trouble shooting. These construc- 
ion features help insure long range reliability of op­
ration.
ee instruments at Wescon, Show, Booth 1050-1051.
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Microscopic inspection of races, one of more than 
one hundred operations undertaken to insure the high­
est degree of uniformity and dependability.

*

SIL fSA*

GM

EPARTURE

Super-cleanliness is a byword in this ball bearing 
assembly and inspection area. It is completely air- 
conditioned and pressurized to keep out dust.

These tiny steel “jewels are available in a 
complete line, %" (.375*) outside diameter and 
smaller. They are made with super-accuracy on the 
finest equipment available—much of it designed 
by New Departure—to meet the most exacting 
requirements of today’s precision industries. 
Performance and dependability of the highest 
order are assured.
For complete information about miniature ball 
bearings, or for help with any bearing problem, 
call on New Departure’s expert engineering 
service. New Departure, Division of General Motors 
Corporation, Bristol, Connecticut.

WRITE FOR NEW DEPARTURE’S MINIATURE BEARING CATALOG



Saves Money

Consider Cold Metal Extrusions

Edward S. Cornell, Jr.
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Fig. 1. Crank-type press, set up for cold extrusion of metals.

where costs are

Design Engineer
Burndy Engineering Company, Norwalk, Conn

scrap loss is considerable
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Fig 2. Some punches and dies made especially to produce 
metal parts by plastic flow.

scrap savings, machine operations, and a general com­
parison of the final design with products produced 
by other processes mentioned in this article.

where the hot working of such materials as copper 
offers difficulty due to oxide formation.

Basic design for cold metal extrusion generally calls 
for the use of a billet or slug approximately equal in 
specific weight to that of the finished product; there­
fore, the designer can quickly tell whether his design 
is economical or not by considering such factors as

The equipment generally used in cold extrusion 
practice is composed of crank type power presses, 
direct drive and back geared; knuckle and screw

presses; drop hammers, preferably air or hydraulicalh 
driven; bench power presses; kick presses; hydraulic 
presses, preferably with high speed and rapid return: 
and headers, single and multiple position. Bench and 
floor power presses are probably first choice if for no 
other reason than that they are readily available in 
most manufacturing plants. A typical crank type press 
is shown in Fig. 1.

Headers of various types and kinds are already 
used for such items.as bolts, nuts, screws, and many 
parts formed from wire. A study of such parts will 
indicate the possibilities of making other parts which 
now go into screw machines and other metal working 
equipment.

Hydraulic presses can be used to advantage, but 
since speed of impact is necessary in many cases to 
develop rapid flow, their use must be carefully con­
sidered in respect to the part to be made. High speed 
hydraulic presses are available, however.

ONE of the great problems confronting the prod­
uct development engineer and designer is how 

to select, and when to use, the many and varied new 
processes that have been generated in the last decade. 
And, of even greater importance, is the problem of 
how to design products for use of such processes, to 
obtain maximum benefits from creative design and to 
take full advantage of possible economies. Described 
here is a little-known relatively new process which 
has great potential when properly applied. It is the 
cold extrusion of metals, sometimes referred to by 
design and production engineers as impact extrusion. 
It is the art of applying pressure which results in the 
cold flow of metals and is more aptly described as 
plastic deformation of metal. In many cases the metal 
is not actually extruded in making the part desired; 
rather, its shape is merely deformed. It is not the in­
tent of this article to describe fully any particular form 
of die design or production equipment for making 
any particular product from extruded or plastic de­
formed metal, but to point out in a general way what 
to design for and where to look for information in 
connection with such processes.

The electronic field is one which can readily employ 
extrusions because many of the parts used by it are 
small, require copper or its many alloys, as well as 
aluminum, for conductivity’, some lead and zinc for 
insulators and in parts for embellishment, or for in­
stituting mechanical action, such as switch parts. In 
many cases extrusions can take the place of machine 
processes for screw machine parts, stampings, sand 
castings, forgings, die castings, and other processes
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ROD STRIPWIRE TUBE

pressure

Tools and Materials

The art of making the tools used with
producing equipment (those shown in 
are typical) for fabricating products

Fig. 2
bv ex-

trusion or plastic deformation is by no means new, 
as such everyday items as bolts and screws have been 
made by cold heading, a method of plastic deforma-
tion, for many years. The development of alloy steel
that will withstand tremendous pressures and shock 
has, within the last decade, focused attention on the
ability to cold flow metals into desirable forms with
tools that will withstand the required pressures. This
has resulted in processes that are economical and 
practical if applied to the proper product designs.

With this process, it is desirable to differentiate 
between the various metals with plastic or malleable 
attributes such as tin, lead, gold, silver, platinum, 
copper, brass (selected alloys), and cold rolled steel 
(selected alloys). They can all be readily formed by 
cold working into rather intricate shapes when en­
closed in dies with correct flow characteristics and 
when subjected to enough pressure to cause such 
metals to flow. The advent of shock absorbing steels 
has quickened research in the field of plastic deforma­
tion and has already resulted in an ever widening use 
of such processes, particularly where product design 
requires contours that are not readily produced 
economically by other processes such as hot forging, 
castings, die castings, or screw machine parts. This 
applies particularly to screw machine parts of irregu­
lar design or where embellishment of design is a 
requisite; or when a large percentage of scrap causes 
excessive cost.

Like most new processes, plastic deformation of 
metals has grown out of the use of available equipment 
and the modification of tool and die design used in 
the cold heading, drop forging, die casting, and plastic 
extrusion processes, etc. The use of nickel in castings 
resulting in the transition from cast iron to semi-steel 
for making press frames, which has materially in-

Fig. 3. Examples of shapes that are readily fabricated by metal plastic flow (cold extrusion). A selection of 
wire, rod, strip, or tube stock should be made, depending upon the final shape desired.

creased their strength and ability to assimilate ex­
treme pressures and resist shock, now permits the use 
of crank and hydraulic presses as well as headers for 
making relatively large pieces by cold plastic flow. 
Likewise, shock resisting alloy steels permit making 
tools which can take a tremendous amount of pressure 
without undue risk of breakage and with reasonable 
die and punch life. These new steels, now offered by 
practically every steel manufacturer, are readily ma­
chined and heat treated and are not expensive. Today 
such shock steels are looked upon by manufacturers 
as just as common as carbon tool steels were only a 
few years ago.

Unfortunately there is a limited source of available 
information that can be drawn upon by the design 

engineer in creating new products by plastic deforma­
tion for there is but the most sketchy and limited 
description of these methods in technical books deal­
ing with press working of metals, leading to the belief 
that these methods are decidedly limited in applica­
tion and scope.

To better acquaint the product development en­
gineer and designer with the possibilities of extrusion 
and plastic metal deformation, it is suggested that 
they explore the present fields of products known to 
be made on headers, presses, drop forging equipment, 
die castings, screw machines, plastic molding, and any 
other processes that use cavity dies or molds. A study 
of such processes should prove a challenge to their 
own imagination in working out greater use of these



or tHe finest time
a random voltage or noise source 

with precisely controlled power 
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TUDE probability distri­
bution is produced by the 
G-1000 Sigmatron, it is 
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same techniques in cold plastic deformation. The chal­
lenge to creative design and production techniques in 
this newest field of metal working can only be matched 
by the startling results that can be achieved in the 
contour of the product produced and the savings in 
cost due to elimination of scrap and costly machine 
operations. Some examples of cold extrusions are 
shown in Fig. 3.

To obtain maximum results close attention must be 
paid to the contour characteristics of the dies and 
punches. To provide proper metal flow, sufficient draft, 
correct radii, and trapping of metal by undercuts, are 
only a few of the details requiring study and close 
attention in both product and tool design. The long 
list of accomplishments in hot forging, plastic ex­
trusion, hot metal extrusion, cold heading, and sheet 
metal forming and drawing, if understood in prin­
ciple can be applied with minor changes in flow 
characteristics to the design of product and tools for 
producing products by cold metal flow. Naturally the 
size, contour, and general characteristics of the prod­
uct will be limited by the size of punch and die and 
the amount of pressure required to deform metal to 
make it. Most of the engineering data required to 
compute these mechanical and physical elements can 
be found in engineering handbooks or technical papers 
and publications dealing with the press working of 
metals.

I M X

I

The G-1000 Sigmatron ultra low frequency random 
signal generator was created to fill the most critical 
analysis requirements of modern systems engineering. 
A tremendous advance in instrumentation, the Sigma­
tron provides a powerful tool for the analysis and test 
of guided missile systems, servomechanisms, com­
puters, vibration, data reduction, information 
theory, filter design, and quality control.

Model G-1000 has found application in many other 
fields such as Ultrasonics, Chemical Process Control, 
Applied Psychology, Geophysics and Biochemistry.

sigmatron®
ULTRA LOW FREQUENCY 
RANDOM SIGNAL GENERATOR

For additional information 
address inquiries to:

Intercontinental. Dynamics Corp.
170 Coolldg« Avenue • Englewood, N. J.
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Die Design Important
Tool and die design will offer the greatest field 

for exploratory work for those wishing to use extrusion 
processes. In addition to the many publications show­
ing the basic principles of tools and dies used in ex­
trusion of metals, forging, stamping, etc (see bibli­
ography), many of the firms furnishing raw materials 
have handbooks that give basic principles of plastic 
deformation of metals and give fairly comprehensive 
data as to various alloys, tempers, etc., on which to 
base general design fundamentals. Chase Brass & 
Copper Company; American Brass; Revere, Bridge­
port; The Aluminum Company of America; Kaiser; 
Reynolds; National Lead and many others all publish 
technical handbooks that are extremely helpful to 
anyone attempting metal extrusion.

The use of both solid and split dies is common prac­
tice. When using split dies, air cylinders capable of 
counteracting the impact pressures can be used; or 
wedges, cams, or other mechanical means of keeping 
the dies closed may be employed. Spring loaded 
wedges have been found very practical and cheap 
and can be used in shops where air is not available 
or where the cost of manufacturing air is excessive. 
Practically all the manufacturers of tool steels now de­
vote considerable space to data with respect to 
uses of high impact steels. Their representatives are 
not only helpful in specifying the proper steel to use 
to fit specific needs, but their field metallurgists are 
well informed and can help in respect to die design, 
as well as pointing out other examples of cold heading 

or extrusions made by others that can have coii ider- 
able influence in respect to tool design.

Design Considerations
The extrusion of parts or products can 
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be ai
proached directly from the standpoint of design. Ini 
this particular process, design must be altered nrl 
shaped to permit the flow of metal in order to produce ■ 
the part. The* use of extrusion methods does not restrict« 
the product designer unduly; on the contrary, it per. I 
mits him to exercise in many cases greater liberty ini 
respect to contour. In most cases the ability* to cause! 
metal to flow permits the incorporation of features! 
which cannot be readily produced by turning opera-1 
tions. As an illustration, a round part turned from rod I 
on a screw machine, lathe, or other turning equip-1 
ment may offer extreme difficulty in providing a boss I 
somewhere on the body of the part, if it can be pro-1 
vided at all. By extrusion, such configurations can be I 
obtained with ease. Likewise, duplications of many I 
of the resultants from press operations and hot forg-l 
ings and even die cast parts can be made by cold I 
plastic deformation. Metal can be made to flow and I 
provide many of the contours that other more coir-1 
monly used processes cannot make, with many addi-l 
tional advantages in strength, conductivity, etc.

Parts illustrated here are all fabricated from the I 
most commonly used raw materials: wire, rod, tube! 
and sheet. There are an unlimited number of mate ! 
rial choices depending on the severity of the defonna-I 
tion. In this article only relatively small parts will bl 
considered, however, which do not require excessive I 
pressure, viz: up to 120,000 lbs per sq in., and which I 
are made from materials that come under the general I 
heading of metals with extreme plastic qualities. I

Parts from wire. Parts made from wire will general!' ] 
be found*under the category of parts designed for th ] 
screw machine, header or lathe, or made on turning] 
equipment in general. Such parts may be readily con-1 
sidered for conversion to extrusion if there is any I 
great amount of scrap loss. The wire used may b l 
copper, brass (high brass without lead in most cases), 
lead, aluminum, silver, gold, cold rolled steel (limited), 
and any other of the readily malleable metals. When 
properly designed, the product should weigh approxi-1 
mately the same as the billet or piece of metal used 
to make it unless contour refinement decreases or in­
creases this component due to flash.

Parts of approximately 1/4 in. dia and 1/2 in. long 
or smaller can be made by plastic deformation with 
relatively light pressures (20,000 lbs to 60,000 lbs per 
sq in.) provided the configuration of the part is 
not too complicated and the flow characteristics are] 
properly incorporated in the design. The use of rod 
can be varied viz, hexagon, round, square, rectangu­
lar, etc, depending on the shape of the finished piece. 
By selecting a contoured rod, extrusion pressures can 
be minimized and in many cases a simple one shot 
tool will provide a finished piece.

Many pieces with longitudinal shape can be made
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to ad mtage; and extrusions from the parent billet, 
Liade rom flat wire, can be successfully formed. These 
<nclu( ’ bosses, lugs, etc.

I pa v from tubing. Many shapes that are made from 
tubin on screw machines can be produced by ex- 
trusi< n from tubular billets. It is not necessary, how­
ever, to select tubing in order to provide a hole in 
the finished part. Holes can be extruded into pieces 
made from wire and rod. A good rule of thumb is to 
uSe tubing in extrusions where the bore is relatively 
unall in respect to the major diameter of the finished 
piece. Punch life under such circumstances would 
nrobably prove costly unless tubing were used.

Parts from sheet. Here we invade directly the field 
of press working of metal. In most cases we must rely 
upon a combination of drawing and/or forming, to­
gether with plastic deformation of metal to the ex­
tent that one can expect to obtain an end result not 
commonly expected from drawing operations alone. 
To accomplish this purpose, metal is first congregated 
in the drawing operations, such as thickening a side 
wall or bottom or top area of a cup, or perhaps the 
forming of a thickened area for a flange which re­
quires bosses or perhaps a hex. These latter two opera­
tions call for plastic deformation and extensive cold 
flow of the metal, which can only be obtained by 
extrusion.

Conductivity. Brass and other low conductivity ma­
terials often <nust be used instead of copper due to 
the difficulty of machining or hot working copper. The 
scrap loss in the use of copper turnings is also a costly 
factor in making such parts. By the cold deformation 
processes now available, scrap can in many cases be 
entirely eliminated or cut to a minimum and the speed 
of production greatly’ stepped up. Cold working of 
copper overcomes many of the difficulties encountered 
in casting and forging copper.

Finish. Generally a highly plainished surface, free 
from spores, die and tool marks is produced during 
extrusion. Where subsequent plating is required, little 
or no preparation of surface to turn out satisfactory 
finish is, in many instances, necessary.

Strength. The cold working of the materials used 
in extruded processes results in greatly increasing its 
tensile strength, wear characteristics, and resistance 
to shock (in proportion to the amount of cold work­
ing). With all materials used in cold plastic extrusions, 
the grain size (not only at start of the operation but 
at various stages of the operation) is important. Mate­
rial suppliers should be consulted until the design 
engineer understands how the cold extrusion processes 
work hardens metal many times very close to its ulti­
mate workable limit. An understanding of the slip 
planes, flow characteristics of metals and of metallur­
gical structures in general, is essential for the process 
engineer to bring the design into mass production.

Since one must understand the mechanics of the 
plastic flow (cold extrusion) process to intelligently 
design for it, Part II of this article will go into the 
mechanics and will detail the principles involved.
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completed in 90 seconds with

Subminiature

ove

INDENT, assembly with 
single ratchet controlled 
compression stroke.

COMPLETED assembly, 
with Bumdy Hylug attached 
to free end of ground lead.

STRIP shield. Slip outer 
Hyring over insulated 
conductor. Slide inner 
Hyring under shield.

INSERT ground lead 
under outer Hyring and 
line up over the inner 
Hyring.

ELECTRONIC DESIGN • August 15, 1956

" For detail* on color-coded 
BURNDY Hyring«, write for 

Hyring bulletin.

REMOTE-control of up to five circuits from 
one control channel is possible using a 

miniature resonant reed-type relay. Designed 
especially for lightweight, miniature control 
equipment, the unit weighs 0.9 oz and has a 

volume of 1.1 cu in.
Main function of the relay is to receive one of 

five tones which causes a resonant reed to vibrate 
and close an electrical circuit. Reed relay con­
tacts are rated at 5 ma. If more current is to be 
carried, a secondary relay may be operated by 
the reed. Essentially, the unit acts as a band-pass 
filter.

One advantage of the device is that vacuum 
tubes are not necessary. Less current is required 
to operate the relay than is necessary to operate 
the vacuum tubes. Weight, also, is less.

Since the resonant frequencies of the reeds 
are only four cycles wide, interfering signals 
must be extremely stable to upset the system. 
Up to 15 channels may be controlled using the 
three relays with a frequency range between 250 
and 600 cps. Instantaneous control of any two 
reeds is accomplished through the use of a multi­
vibrator in the transmitter.

Made by W. S. Deans Co., 8539 Albia St, 
Downey, Calif., the relay features an Alnico 5 
magnet to provide magnetic bias. Spring stee 
reeds are cadmium plated. Coil resistance is 6(XX 
ohms; impedance is 10,000 ohms. Maximum driv­
ing voltage is about 15 v rms with a practica 
minimum of about 3 v rms.

Some of the recommended applications of the 
device are telemetering, remote circuit switch­
ing, remote valve operation, and control of 
models. For further data on this reed relay, turn 
to the Reader’s Service Card and circle No. 29.

Norwalk, Connect. • Toronto, Canada • Factories: Now York, California, Toronto • Export: Philips Export Company
CIRCLE 365 ON READER-SERVICE CARD FOR MORE INFORMATION
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Reed Relay

Resonant reed relay installed in a miniature radio control unit. 
Five auxiliary relays along the rear of the unit handle currents 
over the rating of the reed-relay contacts.

"Steelmaker to the Electrical Industry" is a title we have 
earned the hard way ... by the sweat of research and 
pioneering development. In this modern world of gauges 
and instruments, of automation, electronics and atomics, 
the heart of the design is so often some silicon steel, high- 
permeability alloy, or other special electrical material that 
we produce. • When you need a steel to do what ordinary 
steels cannot do—whether electrically or in resisting corro­
sion, heat, wear or great stress, call on us. Allegheny Ludlum 
Steel Corporation, Oliver Bldg., Pittsburgh 22, Pa.

STEELMAKERS to the Electrical Industry

Allegheny Ludlum
Warohouso stocks of AL Stainloss St—Is carriod by all Sy orson plants

WSW 0042

S^LS FOR

Meters
tell the tale 
but 
SPECIAL 
ELECTRICAL
ALLOYS

v/rite for “MAGNETIC MATERIALS”
This 32-page book contains valuable 
data on all Allegheny Ludlum mag­
netic materials, silicon steels and spe­
cial electrical alloys. Illustrated in full 
color, includes essential information 
on properties, characteristics, applica­
tions, etc. Your copy gladly sent free.

ADDRESS DEPT. ED-8O

CIRCLE 30 ON READER-SERVICE CARD FOR MORE INFORMATION
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From advanced research into the fundamentals gineering activities are among the most exciting in

of the universe —gravity, nucleonics, astrophysics the aircraft industry

to the development of many of today’s most If you are interested in watching tomorrow ma^

important flight and weapon systems, Martin en terialize, watch Martin today

Adjustment of the sc ew$ 
on the channel sei ctor 
wheel permit the selec­
tor to skip unused chan­
nels.
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DESIGN and layout of the chassis and 
component parts of this TV receiver 

are aimed toward ease of servicing and 
adjustment. Several features contribute 
toward speedy fault locating, especially in 
the customer’s home.

First of the features in these Grosley re­
ceivers is the vertical positioning of the 
chassis. Built around the neck of the pic­
ture tube, the chassis makes all important 
points easily accessible merely by remov­
ing the back of the chassis.

Four' printed circuit panels make up the 
main circuit portions of the receiver. Labels 
are provided to identify parts of the circuit. 
In some cases, rapid checking is possible 
by simply touching the terminals in ques­
tion with a screwdriver. For example, if a 
filament circuit is suspected, it may be 
quickly checked by placing a momentary 
short across the terminals.

Translucent properties of printed circuit 
boards are also used to advantage. By plac­
ing a light behind the board, the service­
men sees a “map,” making it easy for hun 
to trace the circuit.

Made by Crosley and Bendix Home Ap­
pliances Div. of Avco Mfg. Corp., these 
television receivers can be serviced in the 
home without a great deal of service equip­
ment. Ninety-five per cent of the parts can 
be replaced from the back, including tubes.



ver‘ically around the picture tube in this TV set.
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no one ('Ise lias ever done before.
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Some men spend their working lives filling in the details of 
other men’s ideas —and never know the satisfaction of doing

Charles Ammerman
Haller, Raymond & Brown, Inc. 

State College, Pa.

INPUT and output impedances of traveling-wav« I 
tubes are important to designers of equipment I 
using them. This article deals with the influence oi I 

tube operating conditions, load or source impedance I 
and frequency on input and output impedances.

Theoretically, the characteristic impedance for for ■ 
ward waves can be proven to be very nearly equal to I 
the characteristic impedance in the absence of elec I 
tron flow. In a backward wave, there is no cumulative I 
interaction with the electron stream, thus the charac l 
teristic impedance should differ even less.

This theory leads to the expectation that the input i 
and output impedance, being dependent on the chai I 
acteristic impedance of the helix, should vary onlv I 
negligibly with the tube operating conditions. Tests! 
on a type S-166A and T-168A (Penta Laboratories I 
Inc.) haVC shown that no observable change in im I 
pedance occurs when the tube is switched on or off.

With regard to impedance as a function of termina-1 
tion, it should be noted that traveling-wave tubes are! 
made with large amounts of attenuation introduced! 
into the helix structure. Consequently, the impedance I 
change caused by mismatch should be rather minor. I 
This is evident from data taken on the T-168A in the! 
accompany ing table. Similar results were noted when I 
measuring output impedance for various values of in-1 
put source impedance. These variations are negligible I 
and may be due to operator random error.

The variation of impedance with frequency is morel 
real. However, the helix structure is essentially broad-1 
band. If care is taken in making a broadband coupling 
the standing wave ratio could be expected to be rather I 
small. Measurements of output impedance of typ' 
S-166A, plotted on the Smith Chart, reveals a VSWK 
of less than two over the majority of the range. Input 
impedance is similar. Dotted lines are estimates of the 
locus between measured points. Generally, compared 
to many items encountered in VHF circuitry, the 
traveling-wave tube has remarkably good impedance 
properties.

The IBM engineer, however, originates new ideas, new con­
cepts, new applications, for he operates on the frontier of a field 
that is still in its infancy. Last year, for example, engineers en­
abled IBM to announce a major data processing improvement 
on the average of once every two weeks. It is this creative en­
ergy, we feel, that explains IBM’s acknowledged leadership in 
the computer field . . . and accounts for the. dramatic personal 
progress enjoyed bv engineers at IBM.

Today, there is more room than ever at IBM for engineers who 
have the ability and the desire to be leaders, rather than follow­
ers, in their profession.

For all the details that we can't possibly 
include here, write, giving details of 
your background and interests, to: 
W. M. Hoyt, IBM, Dept. XXX, 590 
Madison Avenue, New York 22, N. Y.

Plants and laboratories located at 
Endicott, Owego, Poughkeepsie and 
Kingston, N. Y.; and San Jose, Calif. 
Moving expenses paid.

IBM
engineer

IBM
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Impedance Change Caused by Mismatch of Termination 
of a Type T-168A Traveling Wave-Tube

Output 
Termination

Slotted Line Data
500 Mc 1 1000 Me

VSWR x/À* | VSWR x/À*

Open Circuit 1.90 .0587 3.8 .0163

Short Circuit 1.90 .0550 3.8 .0167

50 ohms 1.90 3.8 .0177
x/X is fractional displacement of voltage minimum referred to a shorter line.
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FEATURING

• Frequency response to 700 MCS

on

Visit us ot Booth 225B at the ISA 
Instrument-Automation Conference and Exhibit.

PRESENTS...
a VTVM operating to 700 MCS

the NEW 800 B

• DC voltage ranges —.Iv to 30kv.

• Wide resistance range —0.02 ohm to 
5000 megohm

• Wide current range —0.001 micro­
ampere to 0.1 ampere

• AC voltage ranges —0.1 v to 300v

TRY THIS TOP NOTCH 
VOLTMETER in Your Laboratory 

IFREE TRIAL
Nothing compares with personal observation and inspection in 
evaluating the true merit of a precision test instrument. Compare 
the advantages of the versatile 800B — The Measurement Lab­
oratory in One Compact Instrument. Use it in your work as a 
voltmeter, millivoltmeter, milliammeter, microammeter, millimi­
croammeter, ohmmeter, and megohmmeter. Put its precision 
construction and unique design to the acid test of your personal 
inspection.

Check the effect of the 800B’s high feedback developed across 
a precision resistance (not across meter-coil resistance) on 
stability . . . elimination of tube-aging problem . . . and lower 
full-scale ranges. Also, you will be able to see insensitivity 
of the 800B to line-voltage fluctuations — a result of its 
special voltage regulated plate and filament supply.

Ask for your free trial at no obligation, today! Complete speci 
fications also available upon request.

I Acton Laboratories, Inc.
|55O MAIN STREET_____ ACTON, MASS.

CIRCLE 33 ON READER-SERVICE CARD FOR MORE INFORMATION



Now...
better 
than 
ever Sweep-operated

Relay

CEN CO — M EGAVAC 
high vacuum pump

For laboratory use ... in the exhaustion of 
larger laboratory appliances either direct or in 
conjunction with diffusion pumps.

For industrial use ... in the production of 
luminous tube lights, television tubes and 
similar products.

MORE EFFICIENT . . . delivers 57 titers 
of free air displacement at 600 rpm with 
14 h.p. motor.

MORE COMPACT . .. only 17^' x 10J4' 
x 14 overall.

cenco

CIRCLE 34 ON

Order Today 
or ask for Circular 
No. 1268

Th« moit complet« lin« of 
scientific instruments and lab­

in the world 

LONGER LIVED ... Cenco precision 
engineering and manufacturing skill insure 
lasting, trouble-free performance.

Provided with convenient oil drain.

Cenco-Megavac No. 92003 mounted, with 
motor, 60 cycle, 115-230 volts. . .. $235.00

60 Cycle, explosion proof...................$270.00
Other motor types also available.

Central Scientific Company
1 7 3 0 IRVING PARK ROAD, CHICAGO 13, ILLINOIS

BRANCHES AND OFFICES-CHICAGO • NEWARK • BOSTON • BIRMINGHAM e DETROIT • SAN FRANCISCO 
SANTA CLARA . LOS ANGELES « REFINERY SUPPLY COMPANY-TULSA • HOUSTON
CENTRAL SCIENTIFIC CO. OF CANADA. LTD.-TORONTO • MONTREAL • VANCOUVER • OTTAWA

READER-SERVICE CARD FOR MORE INFORMATION

TRANSIENT studies can be performed with a I 
minimum of effort by initiating the transient 

at a convenient part of the oscilloscope trace. 
Transients and disturbances may be portrayed by 
means of a device requiring a minimum of setup 
timS?

Consisting basically of a de amplifier that op­
erates a relay, the device compares the sawtooth 
voltage from the oscilloscope against an adjust­
able reference voltage. Input is fed to the first 
section of the first double triode. The cathode of 
this tube is kept at a positive voltage which can 
be adjusted by the knob marked “Time Delay." I 
Then, the first section of the second double triode 
is cut off until the voltage fed into the tube ex­
ceeds the bias voltage as set by the time delay. 
After setting the oscilloscope to repetitive sweep, 
the unit will initiate the transient at a preset 
portion of the sweep cycle without critical tim­
ing on the part of the operator.

Among the uses recommended for the device 
by its maker, Englehardt Engineering Co., 38 
Burritt Ave., South Norwalk, Conn., include 
studies of inductive and capacitive circuit ele­
ments. Recovery time of voltage regulated sys­
tems, time constants of magnetic amplifiers, and 
operating time of electromechanical devices can 
be studied easily. For more data on the relay, 
turn to Reader’s Service Card and circle No. 35.



FUSE

X X X X

X X
FUSE

Schematic of the sweep-operated relay

OSCILLOSCOPE

OSCILLOSCOPEGND GND
CHOKE

28V LAMP

ice

can

Photo of the sweep-operated relay 
used to simplify transient studies.

SWEEP 
OPERATED

RELAY

Circuit used to check inrush characteristics of 28 v aircraft lamp. Oscillo­
scope pattern is shown below.

Test setup for checking performance of a re­
lay. Upper trace on oscilloscope, below, 
shows the instant closing of the circuit, the 
exponential rise of the current through the 
relay coil, and the closing of the contacts. 
Lower trace is the timing wave.

RELAY UNDER 
TEST

Current flow through a choke can be seen with the cir­
cuit. Oscilloscope trace shows the exponential current rise 
Lower trace is a timing wave.

SAWTOOTH OUTPUT, 
EXTERNAL CAPACITOR

SWEEP OPERATED 
RELAY

1^

EXTERNAL 
SYNC



APPLICATION

Sound

CONTP

an

Note, RK will not mate with K’s

36 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE
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external threaded coupling nut 
the reverse of the standard K

See “K” Bulletin 
for Engineering Data.

RECORDER CONNECTOR
For Telephone "Beeper” Connectors

STEEL SHELL FIREWALL
For Open Flame Protection Against 
High Temperatures _

which 
series.

TBF-K Bulkhead Connectors ... fea­
ture a double-faced construction allowing 
mating at both ends. Pin inserts. Single 
piece shell. Five insert assemblies 
available.

RLKL and LKL 
(TV SWITCHING PANEL) 
For TV Panel Switching

K ACCESSORIES
Straight and Angle 90° Junction Shells, 
Dust Caps, Bonding Rings, Gland Nuts, 
Clamps, Dummy Receptacles

TBF-K
For Carrying Circuits Through Bulk­
heads

K (STANDARD)
For Aircraft,
Electronic, Instrument, 
Military. Missile, Industrial 
and Commercial Applications.

KH, RKH 
(HERMETICALLY SEALED)
For Use Under Critical Pressure and 
Leakage Conditions

RK plug and pin assemblies are equipped

Application of R and RK connectors 
on a recording oscillograph.

Featuring High Quality Materials and 
Workmanship...Junction shells are 
designed to protect, shield, and carry 
wires through walls, panels or bulkheads 
to conduit. Dummy receptacles hold and 
protect plugs when not in use.

Hermetically sealed connectors ... 
with steel shells, steel contacts, and Can­
seal glass insulators, fused to shell and 
< ontacts. True hermetic sealing. Electro 
tin plating over cadmium plate over cop­
per flash provides highly receplive sur­
face forsoldering and corrosion resistance.

FW and FWR Cannon K Firewall 
Con nectors... available in straight and 
angle 90° plugs, wall mounting recepta­
cles. Inserts of phenolic or fireproof 
inserts of glass-filled materials. Crimp 
type contacts. Cannon made the first fire­
wall connector and continues the leader 
in this important field.

Other Cannon Series.. .Mil. Spec.“AN” (full line) —External Power Con­
nectors—Switching Types —de Solenoids—Guided Missile Launching Connectors 
- Miniatures and Sub-Miniatures.

Quick Connect and Disconnect RLKL 
Plugs... designed for one-hand fast dis­
connect use on TV station program switch­
ing panels. Feature a quick coupling 
means. Latchlock secures plug to mated 
fitting (RLKL receptacle). Thumb pres­
sure releases it.

SUPERSONIC sound in the range of 40 kc is radi I 
ated from this new remote tuning unit to operate I 

various controls of a television receiver. No tubes I 
batteries or electrical connections are required.

(Jailed the “Space Command? this Zenith control I 
unit consists of four tuning forks. Actuated mechani I 
cally by keys, the tuning forks radiate sound to tun I 
the set on and off, mute the sound, and change chan I 
nels. The hand-held unit will operate the receiver up I 
to 50 ft away.

Four control keys actuate the tuning forks at the I 
following frequencies:

37.75 kc—turn set on and off
38.75 kc—mute or restore sound
40.25 kc—turn channel selector left
41.25 kc—turn channel selector right

To operate the unit properly, its grill must b I 
pointed toward the receiver. This directs the sound! 
waves toward the microphone mounted on the front! 
of the seT. Range of operation is considerably reduced I 
if the control unit is not properly aimed.

Coupled to the microphone is a high-gain 39.5-kc| 
amplifier. Input tube is 6CB6 followed by one section! 
of a BAU 8. The second section of BAU 8 is used to triplei 
the frequency to 118.5 kc. Limiting the signal is aceom-l 
plished by a 6BN6, then the signal is fed to two 6AL5I 
discriminators.

Up to here, the control chassis circuits provide the I 
amplification, noise discrimination and frequency de-1 
tection. Only signals within the 40 kc range operate! 
the device.

Integrator circuits couple the discriminator output 
to two 6CM7 relay control tubes. Rectified output of 
the discriminators overcomes bias on the control tubes. 
Control relays are operated by plate current in the 
usual manner. Each control tube accommodates two 
functions as shown on the block diagram.

A 117-v ac induction motor drives the turret assem­
bly. An internal brake operates automatically when the 
motor is de-energized to prevent over-travel. Special 
tabs are provided on the turret to permit the drive to 
skip unused channels. A switch is provided to disen­
gage the control chassis and motor drive circuits.

PLUG AND RECEPTACLE
For Flush or Semi-Flush Mounting

CANNON ELECTRIC COMPANY, 3208 Humboldt Street, Los Angeles 31 
California Fottories in Los Angeles; East Haven, Connecticut; Wake 
field Massachusetts; Toronto, Canada; London, England, Velbournr 
Australia. Manufacturing licensees in Paris, France; Tokyo, Jai.an. 
Contact our representatives and distributors in all principal cities

special acme thread • rugged construction • variety of coaxials • integral clamps

Standard K and RK...in straight and angle 90° 
plugs, wall mounting receptacles. Conduit and 
clamp entry types. 1 to 82 contacts in 213 different 
insert arrangements. 10-, 15-, 30-, 40-. 60-, 80-, 115-, 
and 200-amp. silver-plated brass contacts. High 
quality phenolic, melamine, and formica insulators. 
Cadinium-plated aluminum alloy shells. Flashover 
voltages: 1100 to 5000v 60cps ac rms.

SK-M7-2 IC.. .Widely used on two lead­
ing makes of telephone recorded connec­
tor units known as “beepers” because of 
the signal required by law in such 
recordings.

CANNON 
ELECTRIC
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Design

Forum

3875KC

MUTE

V5 
6CM7 

RELAY CONTROL

TURRET 
TUNER

-* POWER 
(ON OFF) 

TO 
TV RECEIVER

4I.25KC

RIGHT

§CMJ?p-[ RELAY 

control' 
TUBE

37.75KC

ON-OFF

4O.25KC

LEFT

MICROPHONE *-Qb6

BI-STABLE

114 75 KC

DISCRIMINATOR 
DIODE

CONTROL
BI-STABLE

CW

II85KC ccw

A
122 25KC

DISCRIMINATOR 
DIODE

V8

Block diagram of the Zenith remote control system in 
which supersonic sound operates the television receiver.

VI 
6CB6

V2A 
1/2 6AU8

V2B 
1/2 6AU8 

TRIPLER

V3* ® 68N6 V
LIMITER

V4 
6AL5 

DISCR DIODE

6AL5 
DISCR DIOOE

6CM7 
RELAY CONTROL

Schematic of the control chassis of the supersonic sound operated remote control unit.



EXPANDED SCALE
AC Voltmeter

«

VOLTS

6" rectangular meter

»»KI
PASADENA, CALIF.

CIRCLE 37 ON READER-SERVICE CARD FOR MORE INFORMATION

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.

PHAOSTRON INSTRUMENT & ELECTRONIC CO., 151 PASADENA AVE., SOUTH

2V2" or 3V2" square meter

2W or 3W 
round meter

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.

NOW!... all the time-tested proven 
Phaostron features... PLUS UP TO 
TEN TIMES GREATER READABILITY 
for greatly increased accuracy!

VOLTS 
A.C. pL^ltro«

Available now from 
distributors in 90V 
to 130V Range, 
AC Rectifier Type 
in all custom 
styles and sizes.

31/2" and W 
rectangular meter
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QUALITY WITH CONFIDENCE

me;

187 Sargeant Ave., Clifton, N. JRoute 46, Lodi, N. J

Write today for complete technical 
data about all Constantin products.

ENGINEERED 
GLASS-TO-METAL 
SEALS

MANUFACTURING
ENGINEERS

TRANSISTOR MOUNTS • SINGLE TERMINALS • COMPRESSION HEADERS • END SEALS • CRYSTAL BASES • CONNECTORS • MINIATURIZATION

CIRCLE 38 ON READER-SERVICE CARD FOR MORE INFORMATION

FIVE place accuracy in the low frequency I 
range of 1 cps to 20 kc is possible with this pre-I 
cision preset wave timer. Initial frequency meas-I 

urements are made with the unit set as a conven-I 
tional events-per-unit-time meter. This measured I 
value is then set in on the preset counter and the I 
instrument operated as a preset wave timer. With I 
this setting, the timing unit will read a value near I 
1 sec. A four-decade preset counter and a five-1 
decade precision timing unit are used.

By changing the preset count to bring the time I 
readings to an even value, such as 1 sec (00900 I 
0.1 sec (10000), or 0.01 sec, (01000), variations I 

from this nominal value can be rapidly noted.
The input frequency, in the unit developed by I 

Ransom Research, Box 382, San Pedro, Calif., is 
fed through an amplifier to a trigger circuit 
which selects the zero crossing of each cycle. This I 
in turn generates pulses for the input scheduling 
circuit. The scheduling circuit is arranged tf 
count off two cycles, start the count exactly on a 
crossing, count the preselected number on the 
preset decades, and stop the timer exactly on a 
zero crossing.

For example, a 400 cps signal can be measured 
to within plus or minus 10 psec, or 5 places, in­
stead of three places with the usual plus or minus 
one count.

Frequency range is 1 cps to 20 kc, square wave, 
(1 millisec rise time) or approx. 20 cps to 20 kc, 
sine wave. Preset count capacity is up to 9999 
and precision timer range is 10 psec with incre­
ments up to 1 sec. Timing accuracy is ± psec, in­
put sensitivity is 2 min. For more information 
turn to the Reader’s Service Card and circle 39.

Constantin glass-to-metal seals 
improve component performance 
because they are impervious to 
sub-zero conditions, high pressure, 
oils, swamp test, compounds, most 
chemicals, corrosion, salt water 
immersion, and spray ... withstand 
temperature cycling and vibration 
conditions ... assure superior 
performance because of meticulous 
engineering.

ELECTRONIC DESIGN • August 15, 1956

Constantin has available for you 
a complete, quality line of precision 
multi-headers — transistor mounts 
and covers — end seals — single 
headers — crystal holders — 
connectors — terminals — electro­
mechanical assemblies. Where a 
standard item cannot be used, 
Constantin will custom-engineer 
an exact unit for your particular 
requirement.
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INPUT 
©H

STARTr
GATE I — Wb W

* w- • c. a

SATE 2 GATEA

How It Works
The input signal is applied to the dis­

criminator. After setting the desired preset 
value, the start key is operated. The flip 
flops XI and X2 advance from normal posi­
tion to the 1st position. Gate 4 then opens 
the input Gate 2 to the flip flops XI and X2. 
Input pulses feed into the first flip flop XI 
which puts a count out to the second flip 
flop X2, until a coincidence occurs in Gate 
3. This event means an input wave has 
passed a zero crossing.

(ioincidence in Gate 3 causes Gate 1 and 
Gate 5 to open simultaneously so that tim­
ing commences exactly on a zero crossing 
irrespective of the time of occurrence of the 
start signal.

Upon reaching the preset count, the four 
decade preset counter puts out a pulse si­

TIME 
COUNT

COUNT

PRESET 
CIRCUIT

RESET- 
CIRCUIT

multaneously to the flip flop XI and X2 
which set up coincidence conditions in Gate 
3 to detect the same zero crossing of the last 
wave counted. With coincidence occurring, 
Gates 1 and 5 close, stopping and counting 
and timing.

If measuring 400 cps, for example, timing 
starts at a zero crossing of the first wave, 
ends at the same point on the 400th wave. 
If exactly on frequency, the reading on the 
timing decade counter is “00000” or one sec­
ond to five places, or within 10 microsec. By 
measuring 40 cycles, readings will be 
“10000’ or 0.10000 sec. Variations from 
nominal or drift can be quickly noted by 
successive measurements. Drift effect on 
readings is minimized as sampling time is 
1 sec or less.

ELECTRONIC DESIGN • August 15, 1956



recommended 
reading...

transformer 

buyers

who want
the best
NEW TRIAD 
GENERAL CATALOG TR-56
Listing the complete line of 
transformers that have 
made TRIAD “the symbol 
of quality”... including 
76 new items.
NOW AVAILABLE from
your distributor or write... 4055 REDWOOD AVE. • VENICE, CALIFORNIA

CIRCLE 40 ON READER-SERVICE CARD FOR MORE INFORMATION



Transistor Mixer-Amplifier

iew'
CHANNEL I

•aire

DRIVER

MAS METER

CHANNEL 2 13V

Block diagram of mixer-amplifier

duci

Operating points of driver and output stage tion13 V. 13V.

circ

COLLECTOR CURRENT Ic IN MILLIAMPERES

DISTORTION 
ADJUSTMENT

Basic circuit of output stage shows 
distortion adjustment.

LOW NOISE 
PREAMR

Editor's Note: Predictions are repeatedly made that 
transistors will replace vacuum tubes in portable equip­
ment. Many of these predictions have been slow to 
come about. Just recently though, we learned about a 
transistorized mixer amplifier—a really portable unit 
for remote broadcasting and recording. It is our 
thought that a description of this unit might stimulate 
our readers to review other applications that might 
greatly benefit by using transistors.

ELECTRONIC DESIGN • August 15, 1956

LOW NOISE 
PREAMP.

LOW NOISE 
MIXER

TRANSISTOR circuitry made it possible to re­
duce the size of this “portable' mixer 95% and 

weight 90%. The unit in its leather carrying case 
is comparable to shape-wise transistorized port­
able radios. By using mercury batteries, in excess 
of 100 hours of operating life is possible. Spring­
loaded battery holders permit rapid replace-

OUT PUT 
STAGE

Inside view of mixer-amplifier. Note mercury batteries 
on back of open cover plate.

ise < 
:ure.



Transistorized mixer-amplifier set up 
for operation. Unit measures 7-1/2** 
long, 2-1/4" high, and is 3-1/4" 
deep. It weighs 3 lbs in a carrying 
case with shoulder strap

that ■nent. Because of its extreme portability, the unit 
quip. Is ideal for remote-pickup recordings, outside 
w I iblic address svstems, and “on-the-spot ’ inter- 
>ut °Kews.

our I Called the Model JG2, the unit developed by 
ula- «Baird Associates, 33 University Road, Cam- 
nigh’ Bridge, Mass., consists of two, low’-noise pre-

kmplifier stages, one low-noise mixer stage, one 
hmplifier stage, and one output stage. P-n-p 
junction transistors are used in all stages except 
the amplifier or driver stage. In the driver stage, 
luse of n-p-n stabilizes overall gain with tempera­
ture. The high gain of the unit (greater than

» re- 
and 
case 
►ort-
fess185db) permits the use of low-gain microphones. 
in^' BThe use of transistors throughout makes the unit,
aCe lof course, free from microphonics.

■ A 1-mw average, 10-mw peak output level pro­
“ Iduced by the transistorized mixer amplifier 

■eliminates the need for shielded cable connec- 
■tions. Signal-to-noise ratio of the amplifier is 
■60 db for a —60 dbm microphone input. Peak 

distortion of 2.5% and average distortion of less 
than 1% are achieved. Non-linear compensation 
in the driver and output stages is provided by 
the use of special feedback circuitry. The basic 
circuit of the ouput stage is illustrated. De 
stabilization of the operating point of the output 
stage further reduces distortion. Frequency re­
sponse is within 3 db from 100 to 10,000 cy.

Choice of 50- or 250-ohm input impedance, 
balanced or unbalanced, is provided. Standard 

__ 600-ohm output impedance, also balanced or un­
balanced, of the Model JG2 pennits direct 
coupling to telephone lines, tape recorders, and 
other devices and systems. Other features in­
clude a VU meter for visual monitoring and a 
phone jack for monitoring with headphones. The 
VU meter also serves as a self-contained battery 
tester. Patching jacks are supplied to allow con­
nection of 2 mixer amplifiers together to obtain 
4-channel operation. Controls include individual 
channel gain controls for the two channels of the 
amplifier, master gain control, power switch, and 
VI meter-battery test button.

If it's worth engineers' time...

...it's worth engineered cable

Belde" 1
»V CAMERA 

CABLE
1

for b»’3 Harmo*
CO'O7cX-°8h»*ei9h'

microphone 
CABLE

A type forlent, designed for high

"Items from th
Complex Belden bne

Magnet Wire • Lead and Fixture Wire • Power Supply Cords, Cord Sets and Portable Cord • Aircraft Wires 
Welding Cable • Electrical Household Cords • Electronic Wires • Automotive Wire and Cable

CIRCLE 41 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN • August 15, 1956



Marma
Do YOU Want ?

Then

There are challenges in such fields as

CURR

You will want to further explore the challenging electronic tube 
engineering opportunities at Westinghouse Electronic Tube 
Division in Elmira, N. Y. Telephone collect or send resumé to 
R. M. Jarrett (Phone Elmira 9-3611).

Send resume, or telephone collect, to R. M. Jarrett, Dept. T20.

Perhaps you are planning an August or early Septem­
ber vacation, and can visit us in Elmira. Please phone 
prior to visit for appointment for personal interview, 
and bring resume and pertinent details. Telephone now, 
collect, to R. M. Jarrett (Elmira 9-3611) for a definite 
date for your visit.
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ANALYZING the induced voltage re-1 
sponse of miniature ferrite and me-l 

tallic-tape magnetic cores is facilitated! 
with this newly developed test jig which! 

automatically makes primary and secondary! 
connections through the core. Sliding cod ] 
tacts also connect proper drive sources am I 
sensing circuits to the core under test. Th I 
device is useful in both laboratory and! 

production line testing.
Elimination of mechanized complexil I 

and electrical noise is achieved through the! 

use of an autotransformer circuit, a simp] I 
fied version of which is shown. Noise an I 
other factors, however, were encountered! 
in the development of the unit by Rese Er I 
gineering Inc., 731 Arch St., Philadelphia! 
6, Pa. By adding a noise cancelling trans-l 
former and a calibration circuit, the presell 
circuit resulted.

In operation, a current pulse is passed! 
through a one-turn transformer wound on! 
a variable position ferrite core and through 
the test pin exciting the core under test, 
The secondary winding of the autotrans­
former links a turn on the noise cancelling 
transformer in opposite phase to the wind­
ing carrying the input signal. Voltage 
response of the core to the pulse is ob­
served on an oscilloscope connected to the 

output.
For more data on the tester, turn to 

Reader’s Service Card and circle No. 43.

Westinghouse
ELECTRONIC TUBE DIVISION* ELMIRA, NEW YORK

THERMIONIC EMISSION ENGINEERING
In each aforementioned field.

APPLICATION ENGINEERING
In each aforementioned field.

GLASS ENGINEERING
For power tube manufacturing-

TUBE DESIGN & DEVELOPMENT
MICROWAVE TUBES Magnetrons, traveling wave 
tubes, klystrons, reference cavities, and other devices 
PICKUP DEVICES: Image orthicon, vidicon, infra-red. 
X-ray image intensifier.
POWER TUBES: High power, neutron counter, or gas 
tubes.
CATHODE RAY TUBES Color and black-and-white 
OTHER TUBES: Including receiving and power tubes.

Freedom in thinking and the practice of development engi­
neering, with a minimun of supervision?
Complete, modern, development laboratory facilities?
Association with a company whose background in electronic 
tubes dates to the earliest days of vacuum tubes?
To work in a company whose position in industry can weather 
economic stresses?
To live in a fine community of lovely residential areas, within 
minutes* drive of the laboratory, where all summer and winter 
sports are nearby?
To have an opportunity for you and your famdy to grow and 
prosper in a fine small city with excellent schools and churches?

PHYSICISTSENGINEERS

ONLY YOU!
CAN MAKE THIS 
IMPORTANT ZHh
DECISION



Core Tester

CORE
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CALIBRATION VOLTAGE OUTPUT
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CURRENT 
GENERATOR

Schematic of manual magnetic core tester including 
a noise-cancelling transformer and calibration circuit.

TEST 
PIN

NOISE CANCELLING 
TRANSFORMER

Simple autotransformer type circuit for testing mag­
netic cores.

■^)cORE VOLTAGE 

T OUTPUT

has easy readability

• REFERENCE DATA: Write for Date Sheet 10 0-12.

MMIMU
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COMPARE THESE 
SPECIFICATIONS

UTOr MINNEAPOLIS VHoneywell
BROWN INSTRUMENTS

Sensitive, 

Rugged, 

Fast • • •

the Null Indicator

Period—less than 34 second
Current Sensitivity—.001 microamp /mm.
Voltage Sensitivity—1 microvolt/mm.
Input Impedance—1000 ohms at max. 
sensitivity
Overload Rating—1 volt at max.
sensitivity
Stability—less than 1 mm. zero shift/hour
Damping—critically damped; inde­
pendent of external resistance
Terminals—input and ground; for 
spade, pin or banana plugs
Power—115 volts, 60 cycles
Scale Markings—
-1 to -4-1 in mm.) OI/ _ ,.-4 to+4 in cm. I over 234 * radius

Dimensions—17%* long x 534 * wide 
x 73i * high
Weight—15 lbs.

This completely electronic instrument has a big, clearly legible 
scale that reduces the chance of error. There’s no need to shade 

the dial—it’s easy to read in any light. And a handy leather grip 
makes it easy to carry from job to job.
It’s sensitive enough for all electrical bridge measurements. And it’s 
rugged enough for production line work. It’s fast, simple, compact. 
It withstands vibration and shock . . . needs no special mounting, 
no leveling.
Heavy overloads won’t damage it. There’s no "loss of spot” when 
excessive signal is applied; you always know which direction to go 
for bridge correction.
The modem successor to the galvanometer, the ElectroniK Null 
Indicator is available for immediate delivery. The price is $175.00, 
f.o.b. Philadelphia. Order today—and put new convenience in your 
own test work!
Minneapolis-Honeywell Regulator Co., Industrial Division, 
Wayne and Windrim Avenues, Philadelphia 44, Pa.—in Canada, 
Toronto 17, Ontario.
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compact, single-unit, weij
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Unit
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length are made in 24-, 
14-in. types.

These tubes feature

Resistor-Capacitor 
Is Single Unit

Subminiature Mag-Amp Supplies

Products marked with a star are those being 
exhibited for the first time at the Radio Engineer­
ing Show, and include the company's booth number.
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A general pur­
pose transistor 
tester for lab­
oratory, field, 
and industrial

Phototransistor
Is Sensitive to Light Position

The germanium p-n-p I
1 • ’

: 1

' ' I' ”

I I
1 ' 1 ' 1 1,1 '

■ two-lead device with de 
(unmodulated) light! 

Even though it is a miniature, it is capable of per­
formance at a level sufficient to operate a relay.

Applications include: automobile headlight dim­
mers, tape and punch card reading, optical sound 
play-back, liquid level control, TV receiver auto­
matic brilliance control, safety devices, and many 
others. It is also sensitive to relative position of the 
light source, making it useful in positioning controls.

General Transistor Corp., Dept. ED, Richmond. 
N.Y.

term 
or s

These ribbon cable as­
semblies, known as 
“Tempbraid,” are avail­
able up to 1-3/4 in. | 
width, with Teflon insu­
lated conductors ranging 
in size from 12 to 32 
AWG. “Tempbraid” was

This single 
unit resistor­
capacitor, the 
“Tube-R-Cap,” 
requires only 
the space of a 
tubular capaci­
tor. The combin­
ation is a stand-

Picture Tubes
Reduced in Length

In the illustration, a typical 
short-length aluminized 90 deg 
TV picture tube (top) is com­
pared with a conventional alumi­
nized tube (bottom). The tubes 
pictured are of the 21-in. di­
agonal size. The new tubes are 2 
in. shorter in length in the 21 in. 
size, while relative savings in

especially designed to combine from two to 20 con-1 
ductors or pairs of parallel conductors, totaling a I 
maximum width of 1-3/4 in. in a single ribbon as-1 
sembly. This flat type construction provides savings I 
in space, time, and conductor footage. It will take I 
a 90 deg bend. Connections are simplified because! 
of almost unlimited color codings.

“Tempbraid” 100% Teflon construction offers: 
low loss factor, low dielectric constant, high volume 
resistivity, non-flammable, low coefficient of friction 
unaffected by moisture, inert to all known commer­
cial solvents, and working temperature range of| 
-250 to +500 F.

Hitemp Wires, Inc., Dept. ED, Mineola, N.Y.
CIRCLE 50 ON READER-SERVICE CARD FOR MORE INFORMATION

*,s' .....
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: nal beta, collec- 
tor, leakage cur­

rent, and collector resistance on a 21-in. meter. 
These parameters may be measured on all npn, pnp, 
surface barrier, grown, or diffused junction transis­
tors.

The tester is self-calibrating, and the transistor 
under test is operated in a temperature stabilized 
circuit—insuring that each unit is tested under 
identical biasing conditions. The instrument em­
ploys three transistors, one as a stable local oscilla­
tor having a nominal frequency of 1000 cps, the 
other two as a special purpose, low level, synchro­
nous detector. The unit is powered by one battery 
with very low current drain.

Sonex, Inc., Dept. ED, Upper Darby, Pa.

ly-regulated
St magnetic am

w ^Im^B
i'""11

^BB B

f°r missile
Hkhbte. Units are avail­

able in many 
sizes and ratings from 5 v for strain gage and trans­
ducer operation, to 550-v regulated plate voltage 
supplies. Designed for maximum reliability, these 
units contain no vacuum tubes or transistors.

Arnoux Corp., Dept. ED-5, Box 34628, Los An­
geles 34, Calif.
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Ribbon Cable Assemblies
Use Teflon Construction

ard size CC32 tubular ceramic capacitor that also 
incorporates, on the same body, a ceramic base re­
sistor in parallel. It is designed to permit greater 
performance and cost saving in applications where 
space is at a premium. The unit has many electronic 
applications and is described as especially valuable 
for antenna line applications.

Maximum length is 0.900 in. with an approximate 
diameter of 0.280 in. It is rated as 470 mmfd; GMV- 
1500 v ac test per UL specifications; resistance 1/2 
megohm nominal, 1/2 w. The body is of ceramic 
impervious to moisture, unaffected by heat, vibra­
tion, or common acids. A double coating of Durez 
phenolic provides insulation.

Gentralab, Div. of Globe-Union Inc., Dept. ED, 
900 E. Keefe Ave., Milwaukee 1, Wis.

CIRCLE 46 ON READER-SERVICE CARD FOR MORE INFORMATION

straight electron gun. The need for an ion trap has 
been completely eliminated, and the requirement 
for beam centering magnets has been reduced. The 
new tube types permit shallower cabinet design.

Allen B. Du Mont Laboratories, Inc., Dept. ED, 
750 Bloomfield Ave., Clifton, N.J.

CIRCLE 47 ON READER-SERVICE CARD FOR MORE INFORMATION
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E pansible Compounds
For insulating and Reinforcing 

Voids
Tw new thermosetting, self-curing 

polyisocyanate foams are designed 
for insulating and reinforcing voids 
[between structural members. Desig­
nated as Scotchfoam brand expansible 
compound Type A and Type 1, these 
two foams are especially adapted to 
filling cavities where light weight, 
structural strength, stiffening, vibra­
tion dampening, and durability are 
desirable factors.

Both compounds are a 2-part liquid 
formulation which can be foamed-in- 
place to produce a rigid cellular ma­
terial that will not break loose, settle 
or sag. Application to desired areas 
may be made by pouring or spraying. 
Scotchfoam 1 has a volume expansion 
of approx 20 to 1.

Design advantages include: low 
weight factor; adhesion to many types 
of surfaces without the need for sup­
plementary adhesives or mechanical 
fasteners; curing without heating; 
freedom from fire hazard during ap­
plication; and applicability to irregu­
lar surfaces without necessity of cut­
ting and fitting operations.

Adhesives and Coatings Div., Min­
nesota Mining and Mfg. Co., Dept. 
ED, 423 Piquette Ave., Detroit 2, 
Mich.
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Raytheon — World's Largest Manufacturer of Magnetrons and Klystrons
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0,0005 Teflon Tape
Supplied In Continuous Rolls

The 0.0005" tape provides far 
greater Teflon coverage at lower cost 
and finds wide use in capacitors, trans­
formers, and for both wrapped and 
sintered wires and cables. The thinner 
tape gives adequate dielectric strength 
with less Teflon area. It is easier to 
¡handle in wrapping operations than 
thicker tapes, especially on small 
diameter wires.

Of particular importance, the 
¡0.0005" tape is supplied in continuous 
Tolls having an absolute minimum of 
¡splices. Widths from 1/2" to 12" are 
¡wrapped to 6" OD on 1-1/8" diam 
spools.

Enflo Corp., Dept. ED, Rt. 38, Air­
port Circle, Pennsauken, N.J.

CIRCLE 52 ON READER-SERVICE CARD
CIRCLE 53 ON READER-SERVICE CARD >

Excellence in Electronics

Raytheon:

ONE MAN? NO;TWELVEI
ADD THEIR SKILLS TO YOUR STAFF-AT NO COST

You see only one man on the button. But he 
is representative of twelve —12 Raytheon 
Application Engineers. They all work in the 
division of Raytheon that designs and pro­
duces magnetrons, klystrons and special 
purpose tubes.
Teamed together, your engineers and ours 
can determine the tube requirements of your 
micro wave system: Which klystron is best 
suited? Which magnetron? Should an exist­
ing tube be modified, or is an entirely new 
one called for?

RAYTHEON MANUFACTURING COMPANY
Microwave and Power Tube Operations, Section PT-77, Waltham 64, Massachusetts

Raytheon makes: Magnetrons and Klystrons, Backward Wave Oscillators, Traveling Wave Tubes, Storage Tubes, Power Tubes, Receiving Tubes, Picture Tubes, Tronsistoi

This teamwork lightens the burden on your 
systems engineers. It lets them concentrate 
on equipment designs while our engineers 
assist you in selecting the right tubes for the 
best service.
Consult the leading maker of magnetrons 
and klystrons right from the start. Raytheon 
is ready to help you wherever you are, what­
ever your project—military or commercial. 
Write for details on our Application Engi­
neering Service. Ask also for valuable Tube 
Data Booklets.



High peak inverse

low reverse current

Box 868, Pittsburgh 30, Pennsylvania J-09001

BNC and Printed Circuit
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The Westinghouse XP-5052 fused-junction silicon 
diode can handle 500 ma continuous d-c current 
at peak inverse voltages from 50 to 600 volts.

Leakage at rated voltage is extremely low... 
result is increased efficiency and temperature 
ranges never before attainable.

This diode is suitable for use in radio and TV, 
radar, aircraft, magnetic amplifiers, voltage regu­
lators, computers, precipitators, and other indus­
trial applications.Two case designs are immediately 
available ... pigtail (XP-5052) and threaded 
stud (XP-5053).

For more information on the XP-5052, or any 
other silicon rectifier requirements, regardless of 
voltage and current, call your nearest Westinghouse 
apparatus sales office, or write Westinghouse 
Electric Corporation, 3 Gateway Center, P. O.

Types
This firm of­

fers miniature 
BNC type con­
nectors designed 
for use with 
miniature coax­
ial cable. The

WESTINGHOUSE 

SILICON DIODE

compact components include cable plugs and jacks, 
and receptacles. A plug (left) and a panel jack are 
illustrated. Outstanding features are quick, “pres­
sure correct” connect and disconnect, and complete 
moisture and dustproof sealing. An added feature 
of the plugs and jacks is complete sealing against 
moisture leakage into the connector through 
capillary action between the shield and cable in­
sulating core.

Printed circuit connectors are also available in 
standard and special types. Standards include 10, 
15, and 22 contacts.

H. II. Buggie, Inc., Dept. ED, Box 817, Toledo 
1, Ohio.
Wescon Show, Booth 104.
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Time Domain Filter Systehi
Uses Cross-Correlation Technique

f
 This time domah. sys-1

^^B tern, named the m gne- 
FII TER, is partici arly I 

BHRB W ,n seismic < plo- 
BflHsM ■ ration \\ here the s( ara- 

'sH tion of desired signals 
" w I ^rom no^‘ background 

■ is of vital importance.

Ihi magneFILTERis 
^BBJr ^B a specialized analog 

computer using the cross 
correlation technique. The trace to be filtered is 
compared at each instant of time against a filter 
transient which has been computed from the ampli­
tude and phase conditions desired of a particular 
filter. The sum of the products of samples from both 
traces and the transient at any instant of time be­
comes a running correlation between the two.

With the magneFILTER, it is possible to simu­
late any of the general filters, plus a wide variety 
of other linear or non-linear filters which may be 
useful in experimental investigations. Or, with filter 
phase and amplitude characteristics individually ad­
justable, any critical data can be repeatedly exam­
ined for optimum filtering as an aid to final inter­
pretation.

Houston Technical Laboratories, Subsidiary of 
Texas Instruments, Inc., Dept. ED, 2424 Branard. 
Houston 6, Texas.
CIRCLE 56 ON READER-SERVICE CARD FOR MORE INFORMATION

WESTINGHOUSE!
WHERE BIG THINGS ARE HAPPENING TODAY!
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Calibrates 1-1000 Microns

compact,
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AddressSel-Rex Precious Metals, Inc
229 Main Street Belleville 9, N. J Stat*
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characteristics of conventional Rhodium electroplate 
eating rejects due to curling or peeling.

Special physical properties and unique cost-cutting features make 
SEL-REX PRECIOUS METALS particularly suited for the electrical 
and electronic industries.

CIRCLE 59 ON READER-SERVICE CARD FOR MORE INFORMATION

Electronic Research Associates, Inc., 67 E. Cen 
tre St., Nutley 10, N.J.

Why leading electronic and electrical manufacturers 
standardize with Sel-Rex Precious Metals Processes

DC Power Supplies 
Are Transistor Regulated

The Model TC-43-3, 
is designed for use with 
the VTP-6343 Thermo­
couple Gage Tube. A

Manufacturers of Sel-Rex BRIGHT GOLD • RHODIUM • SILVER

ELFCTRONIC DESIGN • August 15, 1956

ture 
unst

Please rush descriptive literature and tech­

nical data on Sel-Rex PRECIOUS METALS 

PROCESSES.

Mail the coupon today 
for latest literature 
and case histories

controls include an indicating meter calibrated 
both in de millivolts and microns pressure of dry 
air. The unit takes 110 v 56-60 cps 15 ma. It meas­
ures 5-1/4 x 4-1/4 x 5-1/4 in. and wèighs 3 lb. It 
operates over air to high vacuum. Calibration (in 
microns) is 1-1000 microns dry air.

X acuum Tube Products Co., Inc., Dept. ED, 506 
S. Cleveland St., Oceanside, Calif.
IL bcoîi Ro0th 205.

VAecioui ‘Mietali 

k PROCESSES

portable instrument, its 
accuracy is such that it 
is valuable as an instru­
ment for advanced en­
gineering.

The TC-43-3 is a com­
plete vacuum measuring 
VTP-6343. Front panel

ture 
con-

^ne fixed voltage,

IB n« h •• . fi ' I
■ -iv -»ip ii I« -lt>.(. mJ..

J WraB . B t<< this firm's line of 
I W i H 1» .......  fl Hl I '• <1
If B Pn"‘‘r Pa<hs. Thr hew

■ j|B units pro\id< a rugged
,, reliable stable source of 

de power for reference 
applications, transistorized equipment, guided mis­
sile service, computer units, and all types of minia­
ture and standard size electronic devices. Features 
include high conversion efficiency, low heat dissi­
pation, small size, lightweight, no warmup time, 
nonmicrophonic operation, and fast transient re­
sponse. These units are potted in hermetically 
sealed transformer type housings but include re­
placeable transistor features.

Units are designed for either plug-in operation or 
permanent solder connection. Models are available 
for either 60- or 400-cps operation and for voltage 
ranges of 5, 10, 20, 30, 40, 50, 100, 150, 200, and 
300 v at current ratings up to 200 ma. Line and load 
regulation are better than 0.5%. Ripple is less than 
0.05%. Size of typical units is 2-1/2 x 3 x 4 in. (60 
cps type) ancl 2-1/4 x 2-3/4 x 3-3/4 in. (400 cps

One Gram of SEL-REX-RIGHT GOLD, for example, does the job of 
two grams of ordinary 24K Gold, because the deposits are more dense 
and twice as hard. Gives mirror-bright finish in any thickness with 
no costly scratch brushing, buffing or burnishing. Bath easy to main­
tain—operates at room temperature.

SEL-REX BRIGHT RHODIUM now offers A. S. C.—Automatic Stress 
Compensation—a special technique which reverses the high stress

Non-dusting SEL-REX SILVER SOL-U-SALT is added directly to 
the bath, eliminating time consuming filtering and mixing—another 
cost-cutting advantage exclusive with SEL-REX.

See for yourself why leading electrical and electronic manufacturers 
from coast to coast insist on SEL-REX PRECIOUS METALS Send 
for FREE technical data and literature today.

Nam*____ 

Company.

Sel-Rex Proclou» Metal*, Inc.

229 Main St., Belleville 9, N. J
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IMPEDANCESTANDARD UNITS ROTOR STATOR

SYNCHRO FUNCTION CPPC TYPE Input Input Input 
Watts

Ohms 
(DC)

Output Sensitivity Output 
Volt*

Sensitivity
(MVdtf)

Input Input Inpul 
Wette

Ohms 
(OC) 11 1» ZrssV400cy Amps Rotor (MV deg.) Volts Amps

Torque Transmitter CGC-8-A 7 26.0 100 .5 37 — — 11.8 200 — — — 12 54+^260 12+j45 76 4+jl9.6
Control Transformer CTC 8-A l 26.0 .050 .25 143 24 410 11 8 200 11 8 090 .23 25 22O+)74O 28+jllO 246+j60
Control Transformer CTC-8-A 4 — — — 381 24 410 — — 11.8 037 .09 60 508+jl680 67+j27O 640+¡190
Control Differential CDC-8-A 1 — — — 36 11.8 200 — — 11 8 085 .21 25 38+jl22 27+J12O 48.6+jl3.8
Electrical Resolver CSC-8-A-1 26.0 .039 43 230 23.2 400 10.6 180 118 084 27 27 280+j600 38+jl36 70+jl36
Torque Receiver
Vector Resolver

CRC-8A1

CVC-8-A 1
26 .0 .100
1-26 .057

.50
.34

37

78 — —
11.8 200

11.8 294
— 12

27
54+j260

103+j444
12+)45 85.1+J20.4
28.8+j27.9

Phase Shift Nulls Possible Length
RS S-R (MV) Error Spd in inches
8° — 30 T 14' 1.240

8.5° 30 T 14' 1.240
— 9.2° 30 r 14' 1.240
— 9 30 T 14' 1.240

20- 11° 30 T 14' 1.240
8° — 30 30’ 30' 1.240

10 2 0 _ 1MV V 1.240

LOOK TO CPPC FOR

SYSTEM Input
V400cy

Input 
Amps

Input 
•M'tts

Output 
Volts

Sensitivity 
(MV deg.)

CPPC TYPES Input I Output I Phese
Shift

Nulls 
(MV)

REMARKS

TransmiUer->CT. 26 .110 .74 23 6 408 CGC8-A-7>CTC-8A4 58+j226 626+J233 19°+ 50 Hi Z Load on CT
Transmitter->C.T. 26 .111 .75 23.3 407 CGC8A-7>CTC8A4 58+j226 19° 50 50K Load on CT
Transmitter->C.T. 26 .111 .83 20.8 363 CGC-8 A 7->CTC-8-A 4 64+)221 17° 50 5K Load on CT
Transmitter-^ Parallel CT’s 26 .145 21.8 381 CGC-8-A 7>4M CTC 8 A 4 28° 40 CT Interaction !4° Max.
Transmitter->Differential->-C T 26 .134 1.78 19 5 340 CGC-8-A 7->CDC-8 A 1>CTC 8 A 4 748+j364 40° 40 CT Output to Hi Z

Series Vector->Electrical Resolver l->26 .103 .67 4.9 85 CVC-8 A 1->CSC 8 A 1 55+|230 32+¡68 32° 40 Eo= .19 Ei Sino i Sino t

Series Vector Resolvers 1>26 .110 .55 5.2 91 CVC 8 A 1->CVC-8A 1 20.2° 40 Eo = .2 Ei Sino 1 Sinoî

Transmitter->Receiver 26 .200 1.0 — — CGC-8-A-7->-CRC-8Al — — Torque 2400 mg.mm deg

eppe SYNCHRO PROGRESS
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Power Supply
In Subminiature Package

This subminiature 
power supply is de­
signed to provide B-J 
and filament voltages to 
various types of air­
borne equipment. A 
unique transformer and 
the use of silicon recti­
fiers insure high tern-

perature operation in a 1 x 3 x 9 in. package weigh- 
ing only 2 lb 4 oz.

Operating from 115 v ac to 400-cps input, the 
power supply provides 160 v de at a nominal 100 
ma, and 6.3 v ac at 5 amp. Although unregulated, 
this unit has an inherent regulation factor of 7-1/2 
per cent from zero to full load. Units may be inter­
connected to provide increased voltage or current 
capabilities. The construction permits use without 
vibration isolation in all but extreme cases.

Instrument and Electronic Div., Land-Air, Inc.. 
Dept. ED, Oakland Airport, Oakland, Calif.
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/\ Analog to Digital Converter
Counts At a Speed of 400 Steps/Sec

This is a new I 
automatic ini 
strument fori 
precise high I 
speed measure-1 
ment and digital! 
recording of out I 
puts from low! 
voltage trans-1

ducers in both aircraft and ground operations.
Model 311 measures d-c voltages with resolution! 

of 12/2 pv by means of a digital scanning technique ! 
Unknown voltage is compared with standard refer ! 
ence voltage through the use of 12 digital scanning! 
units; a thirteenth indicates polarity. All scanning! 
units are modular and interchangeable. |

The instrument counts at a speed of 400 steps/seel 
and gives 20 measurements/sec. At the end of each! 
measurement the converter provides a relay closure 
that triggers the recorder. An accessory coded read­
out also can be connected to the converter to dis­
play each measurement visually up to a full scale 
of 999 digits. A ‘ Scan Mode” switch, located on the 
front panel, selects form of readout—visually or au­
tomatic. It is designed to operate in temperates from 
-55° to 75° C.

Non-Linear Systems Inc., Dept. ED, Del Mar 
Airport, Del Mar, Calif.
Wescon Show, Booth No. 941.
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TO: SYSTEM DESIGN

and we mean

teseärch

down system. Illumination of the table facilitates 
alignment of the paper and comparison of curves 
when desired.

Smooth, stepless range controls, selected by 
detent switches, permit fitting of arbitrary voltages 
to any desired portion of the recording area in ad­
dition to full range zero set and one scale length 
of zero suppression on each axis. Three step input 
filters on each axis permit smooth plotting of un­
filtered signals.

Recording speed is 1/2 sec for full scale travel, 
|Y axis; 1 sec on X axis. Voltage ranges are 5 mv 
full scale to 100 v on Y axis; 7.5 mv full scale to 
150 v on X axis. Other ranges are available on re­
quest. Input resistance is 200,000 ohms per volt 
up to 10-v range; 2 megohms on all higher ranges. 
Accuracy is better than 0.25% of full scale; reset­
ability is better than 0.1% of full scale. Power is 
115 v 60 cps 100 w. Other voltages and frequencies 
are available

F. L. Moseley Co., Dept. ED, 409 N. Fair Oaks 
Ave., Pasadena, Calif.
Weseon Show, Booth 1148-1149.
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A A-C Relay
From 6 to 115 v, AC or DC

The HC-2SM-3R re- 
•'’! dir ib.n. 
°1 b’Pe W»'

B 2S\1 de relay, but will
Hi operate at frequencies

^B from de up to and in- 
eluding 10,000 cps. Op- 
erating voltages are 

from 6 to 115 v, ac or de.
Measuring only 1-1/2" in length by 41/64" diam 

nid capable of operation up to 140°C, this unit sur­
passes all paragraphs of MIL-R-5757C. Contact 
ratings are 3 amp resistive and 1 amp inductive @ 
28 v de or 115 v ac.

HI-G Inc., Dept. ED, Bradley Field, Windsor 
Locks, Conn.
\Vescon Show, Booth No. 233.

TRANSISTORIZED POWER SUPPLIESDuplicate the regulation precision of vacuum-tube supplies at higher efficiency, 
with tubeless reliability and freedom from shock and vibration effects. Save 

weight and space. High-temperature types available in low power ranges.

ULTRA-COMPACT SUPPLIES
Class H transformers, silicon diodes, ingenious mechanical configurations, now 
insulating and constructional materials lead to significant size and weight reduc­

tions at relatively high efficiencies.

I. HIGH SPEED MAG-AMP SUPPLIES
All the stability and reliability of high-power magnetic-amplifier-regulated 

equipment without the crippling time-lag normally encountered.

4. MIL-SPEC TECHNIQUES
Hermetically sealed supplies, splash-proof equipment, fully JAN-ized versions of 

commercial supplies. Complete environmental test faciliities available for 

inplant inspection.
5. HIGH ALTITUDE, HIGH VOLTAGE SUPPLIESNew techniques permit corona-free, regulated high voltage at 50,000 feet. 

Wide-range voltage adjustment, stabilities adequate for nuclear end photometric 

work, as well as CRT supply.

Accurate

The Model 4 “Auto- 
graf” X-Y Recorder oc­
cupies 19-1/4 in. of 
standard rack space. It 
accommodates either 11 
x 16-1/2 or 8-1/2 x 11 
in. standard graph pa­
per on an illuminated 
translucent table 
equipped with a self- 
contained vacuum hold-

During the past 12 months, our reseaiu.. — been devoted to five advanced development programs. 
We selected these problems because we felt that the 
nation's missile and jet-frame programs would soon 

demand practical answers to them.
If you are up against the temperature, vibration, 
shock, reliability, size, and weight barriers, these 
new techniques are available to you at NJE—because 
NJE (as we have so often said) can create POWER 

SUPPLIES UNLIMITED.
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P&B relay "controls" signal-seeking radio
One of the latest and finest car 
radios actually tunes itself, auto­
matically. The user simply presses 
a special button and the radio 
“finds” the first signal in the area 
strong enough for good reception. 
Another push, the next “listen­
able” station, wherever the car 
may be.

The principle of operation is 
simple. A P&B relay automatically 
interrupts the current to a tuning 
motor the moment the incoming 
signal reaches a usable level.

But the practice required a 
relay that would outlast the 
busiest station-changer. It had to 
withstand the vibration of the 
car, yet work on extremely low 
and critical drop-out current. It 
had to be highly compact and 
low in cost. The P&B engineered 
relay —one of more than 20,000 
P&B design variations—was all of 
these.

Whether your product or 
problem requires the intelligent 
application of a standard relay,

or the engineering of a special 
electro-mechanical device, you 
can be sure P&B will find the
answer.

P&B series KF relay with common mov­
able arm. available in Forms 5A, B or 
C. Unique combination contact and ter­
minal mounted in relay front. Contacts 
rated 2 amperes. Coil resistance maxi­
mum 16,500 ohms. Voltage 6-115 VAC 
or 6-110 VDC.

PRINCETON, INDIANA WC
Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY
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A Rotary Switch 
Carries up to 15 amp

The type 32-C'l rJ 
tary Switch is 1-3 4 ¡J 
diam x 1-11/16 in. deep] 
It is available with threj 
poles on a single decH 
and may be orderM 
with as many as ninj 
positions per pole with

shorting type action, or five positions per pole with 
non-shorting type action.

Solid silver alloy contacts, rotors, and slip rings 
are used throughout. The unit also employs a gold, 
plated turret. Rotor and stator material is XXXP 
phenolic in accordance with MIL-P-3115B. Other 
construction materials can be furnished upon re­
quest.

The switch can carry up to 15 amp and break 
1 amp non-inductive. It is also available in multi- 
deck construction. If more than one deck is desired, 
the unit then becomes square, with each deck 
1-3/4 in. square.

The Daven Co., Dept. ED, Mt. Pleasant Ave, 
Livingston, N. J.
Wescon Show, Booth 756.
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Automatic Fault Detector
Indicates Faults of 6 Circuits

This new fault 
finder monitors 
control circuits 
continuously and 
indicates faults 
instantly in any 
of the six moni­
tored circuits. It 
requires no 

warm-up time, is electrically isolated from moni­
tored circuits, and utilizes printed circuits and 
standard electronic components for minimum main­
tenance.

As long as each monitored circuit is trouble-free, 
its signal lamp remains lighted. But if a fault oc­
curs, even momentarily, the lamp is extinguished 
and remains so until the fault finder is manually 
reset. This reset feature assures the detection oi 
momentary faults and also makes the unit a fail­
safe device.

Its key component is a cold-cathode gas-filled 
tube which blocks the current flow until its starting 
anode is interrupted. Circuitry is such that current 
flows to the indicator lamp so long as this main 
anode circuit is not interrupted.

Westinghouse Electric Corp., Dept. ED, P.O. 
Box 2099, Pittsburgh 30, Pa.
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Silicone Dielectrics
ELECTRICAL AND ELECTRONIC NEWS

‘Super-Splice’

n re­

Electric Co.

ATION

reduced lead wire failures. No. 27

or 24 gauge wire. No. 31main-
used addition
laminates are lighter

assembly time and costs. No. 28

jn o

NAME

shock, vibration, and humidity No. 29

STREET

CITY

ATION

August 15, 1956ELECTRONIC DESIGN

Waterproof Wire Splice 
With Silicone Compound

manufactured by Watlow 
of St. Louis.

Not 
than

than possible with 
tape conventionally 

the silicone-glass 
in weight than the

It oc- 
ished

The sales success

Documentary film "What's a Silicone?'" avail­
able free of charge for showing to technical 
audiences. For more information circle No. 30

lation of cooling air 
the several layers of

ZONE___ STATE

much larger 
elbow spa-

tape insulation. Quickly “snapped” into 
place, they effect substantial savings in

litois 
cuits

Silastic Impregnated Sleeving 
Insulates Lead Wire In Strip Heater 
Braided glass sleeving impregnated 
with Silastic, Dow Corning’s silicone 
rubber, retains excellent flexibility and 
insulating effectiveness at tempera­
tures that cause rapid failure of organic 
electrical insulating materials. The 
advantages of such sleeving are dem­
onstrated in the small strip heaters

CLASS H MOTOR STILL ON TEST 
AFTER 58,090 HOURS AT 240 C
At 10 A.M., June 6, 1946, a Class H 
insulated 10 hp motor was generator 
loaded to operate at its test tempera­
ture of 240 C in Dow Corning’s 
motor test labs. Every 500 hours 
since it has been shut down and ex­
posed to 100% relative humidity for 
21 hours. As of 11 A. M. July 1, 
1956, this motor was still on test 
after 58,090 hours at an average 
copper temperature of 240 C! That’s 
equivalent to 353 years operation 
at the Class H temperature of 180 C.

ATLANTA • BOSTON • CHICAGO • CLEVELAND • DALLAS • DETROIT • LOS ANGELES • NEW YORK • WASHINGTON, D. C. (Silver Spring, Md.)

Siliconc-glass component» 1. interpolo insulator. 
2. shunt field coil insulator; 3. insulator ring

"Potting Gives Maximum Reliability", an article 
from ELECTRONIC EQUIPMENT, describes the 
method of encapsulating a new series af elec­
tronic devices developed by the Naval Ordnance 
laboratory Using silicones helps to provide the 
utmost protection against mechanical and thermal

-ML
diiu
H •'
main

noni­
ts. It 
5 no 
moni-

DOW CORNING CORPORATION - Dept 4708
Midland, Michigan

Please send me 27 28 29 30 31

SILICONE-GLASS LAMINATES CUT 
SIZE OF TURBOJET GENERATOR
By utilizing the superior thermal sta­
bility and dielectric strength of silicone- 
glass laminates, Red Bank Division of 
Bendix Aviation Corporation has de­
signed new compactness and efficiency 
into a generator that meets the rugged 
requirements of turbojet operation.
This Type 30E10-1 Generator, a 30-volt 
400 amp unit, is 6% inches in diameter 
and weighs only 67 pounds. Developed 
to operate at speeds as high as 8000 rpm 
and for air-blast cooling at altitudes up 
to 65,000 feet, it features light weight 
insulating components formed of 2-ply 
silicone-glass cloth fabricated by Stevens 
Products, East Orange, N. J
The extremely thin-walled construction of 
these parts provides more space for circu-

TITLE_____

COMPANY

■ n ghetti, these effici­
ent 175 watt heat-

Srl ing units arc used
by aircraft builders 

1 and other metal 
working companies 

to heat aluminum during dimpling or 
countersinking to provide flush mounting 
of rivets. Most aluminum alloys cannot 
be formed cold without setting up stresses.

Slipped over the dimpling die-tips, the 
heaters produce temperatures of 500 F and 
higher. The lead wires flex continually with 
movements of the die. To protect the lead 
wire with a high dielectric strength ma­
tenal that retains good flexibility at high 
temperatures, Watlow uses Turbo 117, a 
Silastic impregnated sleeving fabricated by 
The William Brand Co. Watlow reports 
silicone insulated sleeving has substantially

designed by Superior Cable Corporation, 
Hickory, N. C., testifies to the superior 
dielectric properties of Dow Corning 
silicone compound. Over 2,000,000 of 
the splices have been sold in the last 
two years.

Originally developed for telephone cable 
work, the “Super-Splice” is a simple poly­
ethylene sleeve sealed at one end and filled 
with grease-like Dow Corning silicone com­
pound. It is quickly and easily slipped over 
twisted pigtails to form a splice that retains 
optimum electrical insulating properties 
despite prolonged exposure to moisture.

Extensive laboratory tests have proved that 
“Super-Splice” retains its full insulating 
effectiveness even after a full year under 
water. During these tests, splices featuring 
polyethylene-insulated wire protected with 

( silicone-filled “Super-Splice” withstood 
......;. 45,000 volts de and

measured 200,000
:: : megohm5 insulation

resistance while im- 
j mersed in water.

Canada: Dow Corning Silicones Ltd., Toronto,- Great Britain: Midland Silicones Ltd., London; France 
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Voltage Delay Line 
Of Magnetostrictive Type

Applications 
for this delay 
Im* \i-uh । in;» 
r I h:iii Itmlj .1’

T ’ ' .<h t< mpo-
| rary storage for
Hb < omputers, re­

placing drum­
type storage; 

ime or frequency determining elements of passive 
ature; digital circuitry and registers. It is a mag- 
etostrictive unit. Infinite time-delay settings are 
»rovided by individual pickup coils positioned and 
ocked in place along the slotted and calibrated 
nicrosecond delay scale. The Model 103, first of 
everal models to follow, has a 40-psec range and 
our adjustable pickup coils.
Extra pickups, even to a maximum of 20, can be 

idded without noticeable reduction of output due 
o loading. The limitation in number of pickups is 
iolely a mechanical one. Closest juxtaposition of 
lickups is about Ipsec. Other models provide time 
lelays from Ipsec to several millisec. Impedance 
evel can be designed to requirements of associated 
ipparatus. Input and output connections are made 
hrough coaxiqj-lead terminals on panel.
The magnetostrictive delay line operates on the 

iroperty of nickel and other substances to shorten in 
ength when placed in magnetic field. Constriction 
s equivalent to a shock wave which propagates 
ilong the magnetostrictive medium with a time de- 
ay equivalent to 5.25 usee per inch of path length, 
’ickup coils are placed at any position along the 
iath to receive pulses.
Deitime, Inc., Dept. ED, 608 Fayette Ave., Ma- 

naroneck, N.Y.
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XAjft . : : : Since the silicone 
m compound does nol

✓/ À harden with aging,
y M the insulator may

be removed at any 
.........time facilitate 
maintenance. “Super-Splices” now avail­
able are 2 %" long and arc suitable for 
straight, butt or bridge splices of 19, 22Frequency Meter 

For Broadcast Monitoring
Model 5571

. jWBHBPWR*' permits direct
11 8 | I I I I I digital frequen- 

A I CY readings from
9 * » „ M Icy to 40Mc. It

also functions as 
( a . a frequency ra­

tin meter, 0-1 Me
W, < period meter,

microsecond to 
10-million sec­

ond time interval meter, 0-2Mc events-per-unit-time 
meter, and a high speed straightforward counter.

Berkeley Div. of Beckman Instruments, Inc., 
Dept. ED, 2200 Wright Ave., Richmond 3, Calif.
□RC E 76 ON READER-SERVICE CARD FOR MORE INFORMATION
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PNP Germanium 
Surface Barrier 
Type

Philco your prime source of information 
for high speed computer transistor applications.

Write to Dept. ED, Lansdale Tube Company Division, Lansdale, Pa.

A Casting Resins
Three New Types

Newest in the series of Epocast 
electrical’insulating resins are: Epo­
cast 10G, lower cost epoxy potting 
material; Epocast 15, semi-rigid, low 
strain system; and Epocast 16, low- 
loss system, K = 2.5.

Furane Plastics, 4516 Brazil St., Los 
Angeles 39, Calif.
Wescon Show, Booth No. 1211.
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FEATURES
• Low saturation resistance
• Low saturation voltage
• Ideal electrical characteristics for direct 

coupled circuitry
• Extremely fast rise and fall time
• Absolute hermetic seal
• Available now in production quantities

Proven performance of the Philco Surface Barrier Tran­
sistor has made it the basis for design of both military 
and commercial computers where speed and reliability 
are the major considerations. And now this transistor

A Miniature VR Tube
Constant Operating Voltag a

Type 6627/OB2WA, is a miniature, 
two electrode, inert gas-filled cold 
cathode tube for use as a voltage 
regulator. It maintains pracdcallv 
constant operating voltage over a cur­
rent range of 5 to 30 milliamperes 
and gives extremely small voltage 
drift throughout the life of the tube. 
Type 6627/OB2WA is specially de­
signed to maintain stable operating 
voltages, even in applications where 
tubes operate continuously under con­
ditions which raise bulb temperature 
up to 150 C. Improved characteristics 
for shock, vibration and dark break­
down voltage are other features of 
fered by this new miniature voltage 
regulator

Chatham Electronics, Div. Gera 
Corp., Dept. ED, Livingston, N. J. 
Wescon Show, Booth No. 408.
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MAXIMUM RATINGS
lc ? —15 ma. Pc = 10 mw

@ 40°C.

500 pa-rr
4W) yæ

300 pa.

200 pa

A Doping Alloys 
For Semi-Conductors

High purity metals and alloys, care 
fully compounded of high purity in 
dium, gallium, aluminum, silver, lead, 
tin, arsenic and antimony in combina­
tions and proportions to customer 
specification, are now available from 
this company. I

These alloys can be supplied to ex­
tremely close tolerances in the form of 
pellets, discs, and spheres.

Northwest Lead Co., Dept. ED, 660 
Market St., San Francisco, California 
Wescon Show, Booth No. 1617.
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PHILCO

390
----► Scope

) Tektronix
/ Type 541

SBT*2N24O
HIGH SPEED SWITCHING TRANSISTOR 

with response time in 
millimicrosecond range

PHILCO CORPORATION 
LANSDALE TUBE COMPANY DIVISION 

LANSDALE, PENNSYLVANIA

PULSE RESPONSE
h„—212A «HO

lest Conditions: V is set to 
— 6V and pulse input is 
adjusted until transistor is 
just in saturation. V is then 
lowered to —1.5V for satu­
rated pulse curve, t = hole 

storage time.

GUARANTEED CHARACTERISTICS

CHARACTERISTIC CONDITION VALUE

“ON”
I, = -.3 ma, 1. = -2 ma.
1, = -2.5 ma, I. = -8 ma.

V,. = -0.07 V. MAX.
Vc. = -0.10 V MAX.

“OFF” V^ = —0.10V..V,, = —4.5V. 1, = -150pa MAX.

h,. (common emitter 
CURRENT GAIN)

V. = —3V., 1, = - 5 ma 16 MIN.

C„ (COMMON BASE 
OUTPUT CAPACITY)

V, = —3V , 1, = — 5 ma. Hufii MAX.

I„ (COLLECTOR CUTOFF 
CURRENT)

3 pa MAX.

1„ (EMITTER CUTOFF 
CURRENT)

V.» = -5V 3 pa MAX.
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of Canada Limited, P.O. Box 660, Montreal, Quebec
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An engineer at Eitel-McCullough, Inc., 
holds sleeve of Teflon molded by 
Chase Sales Company, Hayward, Cali­
fornia, for use in klystron pictured above.

i cur- 
peres

NEED MORE 
INFORMATION?

CLIP THE COUPON for 
additional data on the 
properties and applica­
tions of this Du Pont en­
gineering material.

E. I. du Pont de Nemours & Co. (Inc.), Polychemicals Department 
Room 418 Du Pont Building, Wilmington 98, Delaware.

Name_________
Firm Name____
Posi tion_______
Type of Business.
Street Address.___
C ity__________

Unique properties of Du Pont TEFLON' 
help solve electronic design problems

In Canada: Du Pont Company

Teflon, the terminals exhibit ex­
cellent resistance to shock and vibra­
tion over a wide temperature range.

Teflon has many electronic de­
sign possibilities. Its power factor 
remains extremely low over the en­
tire spectrum. Volume resistivity is 
very great even after prolonged im­
mersion. Surface resistivity remains 
high even under exposure to satu­
rated water vapor. Teflon does 
not “track” on exposure to arc. 
Dielectric strength is high over a 
considerable temperature range.

To obtain complete property and 
application data, mail coupon.

Terminals of Du Pont TEFLON^ 
feature high dielectric strength
The toughness, high dielectric 
strength and heat resistance of 
Teflon make it particularly suited 
for applications such as these ter­
minals manufactured by Cambridge 
Thermionic Corporation, Cam­
bridge, Massachusetts. ^Utilizing in 
a unique manner the toughness of

Please send me complete 
property and application 
data on DuPont Teflon. □
I am interested in evaluating 
this material for

Hook-Up Wires
Insulated With Teflon

“Pi macode” hook-up wires com­
bine (gh temperature operating char­
acter sties with permanent and posi­
tive identification. These new wires, 
insulated with extruded du Pont Tef­
lon suitable for continuous operation 
up to 210° C, are available in fifteen 
solid colors and any combination of 
2.3, or 4 colors.

The insulating material comes in 
both solid and striped colors and pro­
vides inherently permanent coding, a 
significant advance in striping tech­
nique. Permacode wires are available 
in nominal 0.010" or 0.015" wall thick­
nesses, and are constructed to meet 
requirements of military specification 
MIL-W-16878/A, types E and EE.

Revere Corp, of America, Dept. ED. 
Wallingford, Conn.
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The physical, chemical and electri­
cal properties of Du Pont Teflon 
tetrafluoroethylene resin make it 
applicable to a wide variety of 
uses in the electronic field. It is 
especially useful in applications in­
volving miniaturization, high-fre­
quency, high-voltage, high-tempera­
ture requirements; and exposure to 
corrosive action.

Teflon readily provides contin­
uous service at 260°C., exceeding 
requirements of Class H materials. 
Of exceptional thermal stability, 
Teflon can be used at extreme 
service temperatures, ranging from 
a high of 500'F. to a low of 
—450°F. The power factor of 
Teflon is less than 0.0003 over 
the measured spectrum (60 cycles 
to 108 cycles). Water absorption 
(ASTM D570-42) is only 0.005 %.

A sleeve of Du Pont Teflon is 
used by Eitel-McCullough, Inc., of 
San Bruno, California, in apparatus 
to measure the radio frequency 
power output of high-power UHF 
microwave amplifier klystrons. The 
sleeve of Teflon is mounted in a 
metal pipe through which the elec­
tromagnetic energy output from the 
klystron travels. The Teflon acts as 
a window through which the energy 
passes into water circulating within 
the cone-shaped sleeve. Here the 
energy is dissipated. By measuring 
rate of flow, and temperature change 
of the water, tube output can be de­
termined.

If you wish complete property 
and application data on Teflon 
to evaluate for your own use, clip 
and mail the coupon below.

Capacitors encased in TEFLON are 
designed especially for sustained high­
temperature operation in aircraft, 
airborne computers and other high- 
ambient-temperature applications 
where high insulation resistance must 
be maintained.(Manufactured by Film 
Capacitors, Inc., New York, N. Y.)

Teflon Tubing 
Has Thin Wall

The high dielectric strength and 
superior physical properties of POLY- 
PENCO Teflon tubing have provided 
efficient insulation in the small size 
tubing required in telemetering equip­
ment used in military and civilian 
aircraft and missile research and de­
velopment programs.

The thin wall tubing has a mini­
mum dielectric strength of 750 v/mil, 
a low’ dielectric constant of 2.0 and a 
high surface resistivity above 1012 
ohms. It has a service temperature 
range of —320°F to 555°F. The tub­
ing has zero water absorption, is un­
affected by moisture, and is also 
highly resistant to vibration and flex­
ural fatigue. This combination of elec­
trical and physical properties permits 
miniaturization without fear of die­
lectric failure.

POLYPENCO Teflon spaghetti 
tubing is available in AWG wire sizes 
#8 through #26, in ten colors for cod­
ing this type of component assembly. 
It is chemically inert, fungus resistant, 
sunlight resistant and non-flammable.

The Polymer Corp, of Pennsyl­
vania, Dept. ED, 125 N. 4th St., Read­
ing, Pa.
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PROPERTY AND APPLICATION DATA 
ON THESE VERSATILE ENGINEERING MATERIALS 

‘ ZYTEL,’' “ALATHON,'' “TEFLON," “LUCITE "



ONE OF A SERIES—depicting guidance "Yesterday, Today and Tomorrow"

navigation is a problem
From the ancient Chinese comes one of the earliest known directional devices. 
Not the magnetic compass of legend, but a mechanical compass with differential 
gears for maintaining a constant south-pointing position. It was used by Yellow 
Emperor Hunag Ti about 2634 B. C. to guide his armies across the vast steppes 
leading to the sunny, fertile lands of the south.

Many forms of navigation have been developed since, each system requiring 
greater scientific knowledge. One of today s systems is inertial guidance, a complex 
integration of electronics and servo mechanisms utilizing the best that present 
technology can provide.

At Bell, problems in navigation or guidance have been answered in many 
ways . . . missile guidance systems ... a recovery’ system used in several missiles 
... and a landing system for aircraft in all types of weather.

Bell offers an unparalled opportunity to the progressive engineers who desire 
assignments that demand creative thinking. Engineers with a B. S. or advanced 
degree in :

DEVELOPMENT ENGINEERING 
ELECTRONIC ENGINEERING 
SERVO ENGINEERING 
DESIGN ENGINEERING
please contact

Manager Engineering Personnel

P.O. Box 1 Buffalo 5, N.Y.



Germanium Diodes
Glass-Sealed, Bonded-Junction

Writ
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Tubeless Constant Voltage Source 
For Measurement & Control Circuits
Designed to replace the chemical cell and 
VR tube in airborne, laboratory and other in­
strumentation, the k-Volt Standard provides 
constant DC voltage through extremes of 
operating and environmental conditions ... 
including ambients as low as -55° and up 
to 100°C!
Employing no tubes or moving parts, the 
k-Volt Standard is unaffected by position, 
vibration or mechanical shock. Its negligible 
temperature coefficient and freedom from 
hysteresis or switching effect make it applic­
able as an absolute reference, a constant 
output working supply or a precision voltage 
regulator wherever specifications demand 
highest stability with time and temperature. 
Other important features are:
• Small size: 1 -11/16" x 1 -5/16" dia.
• Power drain: less than 1.8 watts
• Life: more than 10,000 hours
• Vibration: conforms to MIL-E-5272A
• Base: miniature 7-pin
• Weight: less than 3 oz.
• Case: hermetically sealed
• Random drift: less than 0.1% over

1000 hrs.

Models to Meet Wide Range of Application 
Requirements: The k-Volt Standard is avail­
able for operation 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. Specially modi­
fied units can be developed to meet par­
ticular needs.

For complete specifications 

and performance data, 

send for bulletin No. RI28.

ductance, high back 
resistance and a variety of peak reverse voltages. 

These diodes combine low forward impedance 
and reverse current of junction devices with the 
fast forward and reverse pulse recovery of point­
contact types. Their wide range of peak reverse 
voltages and low capacitance make them suitable 
for varied applications such as computers, magnetic 
amplifiers, modulators, demodulators, and low- 
power rectifiers.

CBS-Hytron, Semiconductor Div., Dept. ED, 
Lowell, Mass.
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it iA...
a DC Reference Voltai e

That’s Constant g
from -55° to+100°C ’

A new series ot 
glass-sealed, bonded- 
junction germanium 
diodes, types 1N497 
through 1N502 fea­
ture high forward con-

In Size 11
■t ’ This size 11 Servo Mo-
| • ■ tor—Generator features

gNMBMRL stainless
k AHMi struction, small size, and
■ fight weight. It measures
I 1.062 in. diam x 2-1/8 in.

MM long and weighs 6 oz.11 BF Operating temperature
|| range is —54 to -|-125(

' WBRRflB it *s Specially offered
* for application in air-

; borne servo systems.
The servo motor will deliver 0.60 oz-in. torque at 

stall, and its no-load speed is 5600 rpm. Models are 
available with both low and high impedance wind­
ings, and a center tap is provided for parallel opera­
tion in push-pull circuits. Generator output is 1/2 v 
per 1000 rpm, and 19 mv at 0 rpm. Both motor and 
generator are rated for 115-v 400-cps input, and the 
combination will draw 6 w.

The combination does not have temperature 
stabilization, but the effects of temperature on out­
put and phase shift are: output decreases 1/4% per C 
increase in temperature, phase shift 1 deg leading 
with 8C increase in temperature. Other motor-gen­
erator datar are: rotor inertia, 1.1 gc-cm2; time con­
stant, 0.0152 sec; max power output, 0.95 w; torque 
at max power output, 0.3 oz-in.; duty, continuous 
at stall. Generator input current is 0.050 amp; phase 
shift is within 10 deg of references; and output 
impedance (stall) is 1000 ohm.

Kearfott Co., Inc., Dept. ED, 1378 Main Ave., 
Clifton, N.J.
CIRCLE 88 ON READER-SERVICE CARD FOR MORE INFORMATION

Precision Instrument« and Control Systems 
58-15 Northern Blvd., Woodside 77, N. Y.

CIRCLE 90 ON READER-SERVICE CARD
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Galvanometers
Frequency From 1 To 570 cy

Variable Transformers 
Can Be Remotely Operated

Other Speer Products 
for the Electronics Industry 

anode* • contacts • fixed carbon resistors 
coil forms • discs • brushes • battery 
carbon • graphite plates and rods 

also R. F coils • fixed composition capac* 
¡tors • chokes made by Jeffers Electronics

Title.

CIRCLE 92 ON READER-SERVICE CARD

Company. 

Address—

■ SPEER RESISTOR DIVISION
SPEER CARBON COMPANY 

Bradford, Pennsylvania 
Send me the Speer Resistor Catalog.

Name

.Zone___ State.

think of

SPEER

These are 
rapidly oscillat­
ing moving coil 
galvonometers, 
equipped with a 
concave reflect­
ing mirror, 7- 
mm diam, focal 
distance 75 mm. 
Flat mirrors or 
mirrors with 
other focal dis­
tance are also 
obtainable.

A wide variety of models are available with in­
herent frequency from 1 cy to 570 cy and with sensi­
tivities from 0.0036 pa/mm to 252 pa/mm, at 1 m 
distance. Optimum degree of damping is achieved 
either by an appropriate external resistance or by 
adjusting the galvanometer itself (silicon oil 
damped). Zero point setting is achieved by an 8" 
long flexible shaft.

EPIC, Inc., Dept. ED, 154 Nassafi. St., New York 
38, N.Y.

and send for this valuable 
catalog!

It will give you helpful information 
about the complete line of Speer 
Resistor Products—specifications, 
characteristics and applications:

• Fixed Composition Resistors
• Phenolic Coil Forms
* Iron Coil Forms

Write for your copy today.

CIRCLE 93 ON READER-SERVICE CARD FOR MORE INFORMATION

A line of nine 
basic models of 
motorized “Ad­
just - A - Volt” 
Variable Trans­
formers is of­
fered by this 
firm. Available 
in single or up 
to six ganged as­
semblies, they

are designed for applications where it is desirable 
to operate variable transformers remotely by a 
pushbutton or switch.

The units are available in the same electrical 
specifications as the standard “Adjust-A-Volt” types 
500B, 520B, 1500B, 1520B, 3000B, and 3020B, with a 
range from 0.35 kva to 28 kva at 115 v or 230 v. All 
units are equipped with clockwise and counter­
clockwise limit switches. Provisions are made for 
conduit connections. Standard meters for 115 v 
60-cps operation are used. Lower voltage and/or 
50-cps motor units are available. Four standard 
speeds of 6, 13, 26, and 45 sec for full range travel 
are available on each model.

Standard Electrical Products Co., Dept. ED, 2240 
E. Third St., Dayton 3, Ohio.
CIRCLE 94 ON READER-SERVICE CARD FOR MORE INFORMATION
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ACTUAL SIZI ■I

HIGH CAPACITY
in very small size!

NEIaJ Acro subminiature Snap-Switch
• HIGH ELECTRICAL RATING—10 Amps at 115 volts or 230 

volts A.C. or 28 volts D.C.
• EXTREME TEMPERATURE RANGE—from 4-350°F to -100°F
• LONG MECHANICAL LIFE—many millions of cycles, continu­

ous duty
• DOUBLE CIRCUIT TERMINAL ARRANGEMENT

The big feature about this little switch is its high rating. It 
has four times the capacity of most switches in this size. And 
temperature extremes pose no problem. The Aero subminiature 
switch will operate within a range of from 4-350° to — 100°F. 
Long life is assured through use of the rugged Aero rolling 
spring principle, up to 10 million cycles continuous duty.

High rated Aero subminiature switches are your answer to 
the problem of controlling big loads in confined areas. And on 
lesser loads their excess current-carrying capacity is a good 
safety factor. Four terminal construction permits wiring 
double circuits where required. The entire unit is housed in a 
plastic case and can be adapted to any present type actuator. 
Write for literature.

SWITCH DIVISION
Columbus 16, Ohio 

Plants at Columbus and Hillsboro 

REPRESENTATIVES IN PRINCIPAL CITIES
CIRCLE 95 ON READER-SERVICE CARD FOR MORE INFORMATION



variable“ H

by BURNELL

Typical Q vs. frequency characteristics of AT-10.

«ANGE OF INDUCTANCES FO« STOCK ADJUSTO«OIDS

U sui wJ Sw I RhíP Ml IU Sir

The Adjustoroid, a low cost adjustable toroid, exclusively developed by 
Burnell & Company, Inc., contains an actual complete toroid which relays 
all the excellent characteristics of the non-adjustable types. Adjustment 
is obtained by a completely stepless function with magnetic biasing.

The nominal inductance value for an Adjustoroid is the maximum 
value, and the inductance range is the nominal value minus approximately 
10%.

Hermetically sealed to meet Government MIL specifications. Many 
types of networks in tuned circuits are being produced which employ the 
Adjustoroid in completely hermetically sealed packages.

Intermediate inductance values as well as special taps and extra 
windings available on special order with minimum delay.

For additional technical data on Adjustoroids, refer to equivalent 
toroid in catalog.

A Digital Read-Out Design 
Facilitates Bulb Replacement 
HT h e com. 

pany’s line of 
true, digital, in. 
line readouts 
have been im. 
proved by the 
development of 
a connector 
which makes 
bulb changing 
easier. Formerly, 

leads were soldered directly to the bulb base. When 
a bulb burned out, it was necessary to remove the 

lead, replace the bulb, and resolder the lead.

Now, the lead is soldered to the connector, not 

the bulb base. To replace a bumed-out bulb re­

quires only to remove the connector, replace the 

bulb and replace the connector. The connectors are

log 
coni

T
an 
seri
a ci 
cati 
sha:

IND 
HY AT-12 AT-O AT 10 AT-2

CORE

OSO

.500

750

100

CORE
TCIO 
cote cote cote

AT-l, AT-2, AT-ll, AT-12AT-O, AT-6, AT-10, AT-4

spring-loaded to insure good contact with the bulb I I
base. Connectors are available for both regular (1" I pho 
characters) and miniature (1/2" characters).

The readouts consist of engraved, Incite plates, 
arranged in depth and held in a precision-machined 
holder. A new, improved design reduces cross-
lighting effects and provides unambiguous readings. B 116

For nominal D. C. R. values refer to Burnell catalog No. 103.

Typical Q vs. frequency characteristics of Variable Inductors.

You are cordially invited 
to inspect these and other 
Burnell products at Booth 
1308 at the Wescon Show, 
and to discuss your net­
work problems with us.

and no

ADJUSTOROID A VARIABLE INDUCTOR DIMENSION CHART

length/dia. WIDTH HEIGHT

AT-O. AT6 t-l/16" 1"

AT-10, AT-4 1-19/64 1-1/4'

AT-15 1-31/32' 17/1"

AT-ll, AT-ll 45/64" 45/64" 3/4"

ATI 1-3/4" 1-3/4" 1-1/4"

AT 2 2-3/4" 2-3/4" 2-1/4"

AF-51, AF 52 1-19/64" r

Regular 1" high characters can be easily read from 
30 feet away. Speed of response is limited only by 
the response of the bulb.

Electro Instruments, Inc., Dept. ED, 3794 Rose 
crans Ave., San Diego 10, Calif.
Wescon Show, Booth No. 341.
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CIRC

VARIABLE INDUCTORS

AF-51 AF-52
(30-500 cycles) (50-1000 cycles)

Maximum 0 at 100 cycles Maximum Q at 250 cycles
Burnell Variable Inductors have the similar characteristics to the 
Adjustoroid except they are especially designed for low frequency applica­
tions or for conditions where high inductance values are required. 
Variable Inductors are available in all inductance values up to 1000 Hys. 
With variation of —10% from nominal.BURNELL & CO., Mc
YONKERS 2, NEW YORK Teletype: Yonkers, N. Y. 3633
Pacific Division: 720 Mission St., S. Pasadena, Calif.

CIRCLE 97 ON READER-SERVICE CARD FOR MORE INFORMATION
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Thermal Ignitron
I -4

Has Thermostat Mounting Plate
This ignitron, desig-B 

nated as the NL-1022,1 fl 

is exactly equivalent toB 
the NL-5822 with theB 
addition of the thermo-B 
stat mounting plate. ItBdia 
embodies the same cop- B nal 
per cooling coil con-Bste< 
struction used in other Btiv< 
thermal ignitrons. This ■ strt

construction gives increased thermal mass, morel 1 
efficient cooling, and self-flushing water system to Bing 
prevent sediment deposits. Bar

NL-1022 is rated at 1500 amp max peak current Bum 
at 1200 max peak inverse and forward volts, or B ne< 
1200 max peak amp at 1500 max peak inverse orBtur 
forward volts. Maximum averaging time is 6.25 sec. B (

National Electronics, Inc., Dept. ED, Geneva.B 58' 
111. |W(

CIRCLE 99 ON READER-SERVICE CARD FOR MORE INFORMATIONS CIRi
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e Mode
LA-09 Len-Turn

critical demands

RAGE PLANES
With Resolution to 0.008%

of this converter
is for accurate

transmission

data from ana-

shaft.

CIRCLE 101 ON READER-SERVICE CARD FOR MORE INFORMATION
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nance-free ooeration

Magnetic Memories offer electrical and mechanicaltromes equip­

CIRCLE 102 ON READER-SERVICE CARD FOR MORE INFORMATION

Anclog-to-Digital Converter
For Long Distance Transmission

m- 
of 

in-
Juts 
im- 
the 

: of 
tor 
ikes 
ling 
>rh 
hen 
the

The purpose

long - distance

data represent-
ing voltage, cur-
rent and power
By converting

log to digital form, it is not subject to varying line 
conditions and resultant inaccuracies of readings.

The converter is a photo scanner which converts 
an analog meter indication into digital form for
series or parallel long-distance transmission. It uses 
a conventional pointer-type meter without modifi-
cation of the movement or loading of the output

The basic elements of the meter-reader are: 1) a 
photocell and light source assembly; 2) a pointer 
path length mirror; 3) a small motor; 4) a code disc;
5) a sensitive relay; and 6) a group of digit storage 
relays, one for each digit of the code disc.

Bendix-Aviation Corp., Pacific Div., Dept. ED, 
11600 Sherman Way, N. Hollywood, Calif.

A Potentiometer

Potentiometer is
designed espe-
cially to meet

for reliability in

ment. A 7/8-in.
diam unit, it is built with a rugged all-metal exter­
nal construction, metal-to-metal stops, stainless- 
steel ball bearings, and glass-sealed terminals posi­
tively seated to the metal housing for optimum
strength.

Resolution as close as 0.008% is the result of wind­
ing a large number of turns of resistance wire on 
a mandrel 17% longer than in previously available
units. Linearity is held as close as 0.05%. All con­
nections are welded. Taps are welded to a single
turn of resistance wire to a tolerance of ±2%.

Components Div., Litton Industries, Dept. ED, 
5873 Rodeo Rd., Los Angeles 16, Calif.
Wescon Show. Booth 1256-1257.
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Solve Computer and Automatic Control Problems
AT THE COREI

MEMORY

eed, accuracy and reliability into your controls and systems

-with the added advantages off lightweight, compact size and mainte-

Ferramic
superiorities of especial interest to design and project engineers.
Ferramic cores, and complete memory planes, by General Ceramics
open new design horizons in the areas of control for conveyors,
elevators, traffic, telephone switching, production machines, signalling, 
processing equipment and other systems. If your problem involves
computers, switching or automatic controls, request bulletins on
Ferramic Memory Planes. Standard configurations are available,
special types designed to specification. Address Dept. ED

-be sure it’s Ferramics®, the exclusive product off the General Ceramics
Corporation, original developer off the rectangular hysteresis loop
ferrites for memory systems.

CERAMICS CORPORATION
Telephone VALLEY 6-5100

es and Plant: KEASBEY, NEW JERSEY
Headquarters for STEATITE, ALUMINA, ZIRCON, PORCELAIN SOLDERSEAL TERMINALS, "ADVAC" HIGH TEMPERATURE
SEALS, CHEMICAL STONEWARE, IMPERVIOUS GRAPHITE, FERRAMIC MAGNETIC CORES, MAGNETIC MEMORY PLANES



NEW PRODUCTS . . . BROADER ENGINEERING HORIZONS FROM SORENSEN

MR3215 5-32VDC AT 0-15 AMPS 
new, tubeless, magnetic amplifier

WIDE RANGE REGULATED 
DC POWER SUPPLY
for versatile, trouble-free performance 
in countless design & test applications
Different outside . . . and inside! The latest design in 
magnetic amplifier regulation. A silicon diode is used 
as reference element and a transistor amplifier pro­
vides the control current for the magnetic amplifier. 
Wide range, continuously adjustable voltage at high 
current. Regulation ±0.5% against line or load, ripple 
1% RMS. Versatile, dependable, rugged, economical.

Send today for complete specifications, 
performance data and quotations.

SORENSEN & COMPANY, INC. • 375 FAIRFIELD AVENUE • STAMFORD, CONNECTICUT
CIRCLE 105 ON READER-SERVICE CARD FOR MORE INFORMATION
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Frequency Calibrator
for VHF-UHF

Dept. ED, 1925

CIRCLE 107 ON READER-SERVICE CARD FOR MORE INFORMATION

Start with a look at 
our new catalog—sent 
on request. Or, if you 
have an immediate 
and specific problem, 
write to the address 
below and we’ll sug­
gest a solution.

This announcement promises the 
two most important things in your 
supply problem—quality in the 
products and no priority in orders 
for these hard-to-get items.

The 62-year reputation of 
Stromberg-Carlson is your guar­
anty of excellence. And our boom­
ing expansion program lets us of­
fer production to industries we 
could not supply in years past.

7 x 7-1/2 x 9 in.
Control Electronics Co.

The MM-1 “Med­
alist” Panel Meter is 
interchangeable with 
standard 1-1/2 in. 
JAN types. It is 
available in all 
standard ranges and

with self-contained accessories. Basic mechanism is 
the Marion “Coaxial” MEP2-D. Simplified installa­
tion is accomplished by means of a threaded ring 
mount.

The meter is designed to provide readability 
equal to or better than conventional 2-1/2 in. round 
instruments, plus the characteristic appearance of 
the “Medalist” design. Large numerals and a long 
pointer contribute to the high readability. A “Plexi­
glas” acrylic plastic case, which affords shadow- 
free scale illumination from all angles, is available 
in numerous standard and special colors.

Marion Electrical Instrument Co., Dept. ED, 
Grenier Field, Manchester, N.H.
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■ whu h acts as a 
se(.(U1Jary fre.

| r S H quency stand-
9^4$! A k 1 JW ard supplying a 

i r \ source of simul­
taneous uninter­
rupted CW sig­

nals spaced every 50, 100, and 200 Mc over the fre­
quency range of 50-11,000 Mc. An accuracy of bet­
ter than ±0.005% is obtained over the ambient 
temperature range of -20 to 40 C when operated 
from an ac power source of 103.5-126.5 rms at a 
frequency range of 50-440 cps.

The output power of the rf signal is not less than 
-70 dbm at any frequency and is approximately 
-10 dbm at 200 Mc. An output level control changes 
the output from maximum to zero level. The instru­
ment is useful for laboratory and field test. It is 
the commercial equivalent of the AN/USM-45 used 
by the military.

Nominal operating requirements are 115 v 50-440 
cps 25 w. Overall dimensions are approximately

The Model 
121 Frequency 
Calibrator is a 
crystal con­
trolled unit

New York Ave., Huntington Station, N.Y.
CIRCLE 106 ON READER-SERVICE CARD FOR MORE INFORMATION

1-1 /2 in. Diam Meter
Has Scale Length of 2-1/2 in

. . . you’ll be glad to know 
that expanded production at

STROMBERG-CARLSON 

now makes available to you the 
top-rated products formerly dis­
tributed only to the Independent 
telephone industry.

^RG0

STROMBERG-CARLSON 
A DIVISION OF GENERAL DYNAMICS CORPORATION

TELEPHONE INDUSTRIAL SALES 
116 CARLSON ROAD, ROCHESTER 3, N.Y.
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AC VANCED 
DESIGN

,.. today!

STAND-OFF 
and 

FEED-THRU 
INSULATORS 
MINIATURE and 
SUB-MINIATURE. .

I f

* $

Industrial Oscilloscope 
Usable Response Up To 500 kc

The new oscil­
loscope features 
usable response 
up to 500 kc and 
is “flat” within 3 
db at from 0 to 
300 kc. It trans­
lates electrical 
phenomena into

visual displays, making it possible to examine, quali­
tatively and quantitatively, the characteristics of 
the electrical circuit under test. Built-in calibration 
voltage enables the user to measure the amplitude 
of voltage while it is being observed.

Other features include: a flat face cathode-ray 
tube to minimize distortion; high grade transformers 
to assure rugged durability; and a minimum of com­
ponent parts, facilitating service and maintenance.

The oscilloscope was designed to meet the varied 
requirements in the electronic, aircraft, guided mis­
sile, research, chemical, and educational fields.

Hycon Mfg. Co., Dept. ED, Pasadena, Calif.
CIRCLE 111 ON READER-SERVICE CARD FOfr MORE INFORMATION

Self-sealing and self-fastening 
Shamban Stand-Off and Feed-Thru 
Insulators help guided missiles reach 
ever higher... cut assembly costs in 
radar, television, and other electronic 
equipment. Resistant to heat, pressure 
altitudes, humidity, mechanical shock 
and vibration, they're another 
example of Shamban creative talents 
and engineering skill.

Write 
for 

Catalog

SHAMBAN
ENGINEERING CO.

11617 W. Jefferson Blvd., Culver City, Calif.

I Yo u H find Shamban thinking in every industry.

Indicating Instruments
Accurate to 0.25% Full Scale

This firm offers a Une 
of high-accuracy porta­
ble indicating instru­
ments which are lower 
in price and require less 
power from measured 
circuits than the previ­
ous Type P-3 instru­
ments being replaced. 
The Type AP-12 ( ac-dc) 
portable standards have 
an accuracy of 0.25% full 

scale, and the matching Type AP-11 (ac-dc) porta­
ble instruments for general testing are accurate to 
0.5% of full scale. An AP-12 wattmeter is illustrated.

Better scale readability is provided in all ac 
ratings to permit more accurate readings over wider 
portions of the 5.5-in. scale. All instruments have 
two spring-mounted pivot bearings which virtually 
eliminate pivot blunting and cracked jewel bear­
ings. Errors caused by stray magnetic fields are 
minimized in all instruments by means of improved 
magnetic shielding. The molded “Textolite” case is 
not marred by oils or other chemicals, and scratches 
are easily buffed out.

The instruments weigh 5 lb net, and dimensions 
are 7-3/4 x 7-7/8 x 3-1/4 in. A leather carrying case 
is available.

General Electric Co., Dept. ED, Schenectady 5, 
N.Y.
CIRCLE 112 ON READER-SERVICE CARD FOR MORE INFORMATION
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WHY
SPARK GAP TUBES 
ARE IMPORTANT-

and how Bendix Red Bank can help 
you with spark gap problems!

West Coast Sales and Service: 
117 E. Providencia Ave., Burbank, Calif. !

Export Sales and Service: 
Bendix International Division, 

205 East 42nd St., New York 17, N. Y.
Canadian Affiliate:

Aviation Electric, Ltd., P. O. Box 6102, 1 
Montreal, Quebec.

Bendix Red Bank “Spark Gap” Tubes 
are specially designed to do two big jobs 
in electronic circuits.

First, to act as a “triggering” switch— 
as on jet ignition systems. Here, Bendix* 
Spark Gaps pass high currents with 
relatively low voltage drop and have the 
advantage of being able to handle high 
voltages in small space. Further, these 
tubes can be made insensitive to ambient 
temperature variations and are not 
normally affected by pressure, altitude, 
or humidity changes.

The second function of Bendix Spark 
Gaps is as a protective element—guarding 
radar equipment against voltage over­
load, to name one example. Here, 
Bendix Spark Gaps keep high voltage 
surges from getting through to damage 
circuit components.

Our design and manufacturing experi­
ence with spark gap tubes is extremely 
broad. If our extensive line of these 
tubes . . . ranging from 750V to 50KV 
in DC breakdown voltages . . . does 
not already contain a type to fit your 
needs, we are in a position to design one 
to handle the job with the exact degree 
of efficiency that you require.

To find out more about what we can 
do to help you with your spark-gap 
problems, get in touch with red bank 
DIVISION, BENDIX AVIATION CORPORA­
TION, EATONTOWN, NEW JERSEY.

* TRADEMARK

DIVISION AVIATION CORPORATION

CIRCLE 113 ON READER-SERVICE CARD FOR MORE INFORMATION



UNION Miniature Relays 
in Stock for 

quick shipment
Need relays in a hurry? Call Union 
Switch & Signal. You can get any of the 
standard UNION DC or AC Miniature 
Relays shipped from stock. These are 
available with (1) Plug-in mount, (2) 
Single screw mount, (3) Center of grav­
ity flange mount, (4) Double screw 
mount, (5) Top flange mount, (6) 
Clamp mount, (7) Bottom flange 
mount, (8) Flange mount.

OUTSTANDING 
FEATURES

GOLD ALLOY OR PALLADIUM CONTACTS are 
cleaned by a special process to assure a 
degree of contact reliability unsurpassed 
in this field. Gold alloy contacts are espe­
cially fitted for dry-circuitry use.

COIL RESISTANCES UP TO 9,500 OHMS for a 
wide variety of applications.

HIGH VIBRATION AND SHOCK RESISTANCE 
available with vibration resistance up to 
2,000 cycles at 30 G's and shock in excess 
of 50 G’s.

HIGH LIFE EXPECTANCY. Tested through 
1,000,000 operations.

UNION Miniature Relays are precision 
made—assembly is quality controlled. All 
meet or exceed the requirements of MIL- 
R-5757. Write for a copy of Bulletin 1010.

OF EQUIPMENT AND SYSTEMS ENGINEERING

19561881
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Non-Metallic Spur Gears

CIRCLE 118 ON READER-SERVICE CARD

AERO
MOBILE

INDUST L

GOVT

INDUST l

100

AERO

GOVT

MARINE

200

300

MOBILE 
PHONE

TRANS
PORT

MET
AIDS

MOBILE 
PHONE

TELE­
METER

GLIDE 
I PATH 

400

Tubes:
6AK5, 6C4, I2AT7, 5861. 
6LÓ, 5Z4G, OB2

Price: 
$1075

Frequency Mod.: 
0—20 and O-~100 kc, 
continuously variable

Amplitude Mod.: 
0—80%

9 
Frequency Stability: 
.005% per 10 minutes 
after warm-up

Carrier Shift Control: 
Calibrated 1 to 200 kc

Output:
,02pV to 200 mV. 520
Piston attenuator

Model 1066 meets the I 
urgent need for a preci- I 
sion Signal Generator in I 
the 450-470 Mc bond, h I 

also covers lower bands I 
and is the only FM gene- I 
ator with this complete I 
range. For your present I 
and future channels Model I 
1066 is available NOW. I

Detailed specifications on 
request

New York 4, N. f.

MARCONI 
instruments

Frequency Range: 
10—470 Mc in 5 ranges

■^Premium quality model 

1066/1 includes temperature 

compensation, stabilized os 
cillator filament supply and 

other special features giving 

even greater stability.

Price: $1250

Unique.;.

10 MC

D CITIZEN S 
MOBILE

470 MC

AERO

MARINE 
MOBILE

A Magnetic Core Tester 
Provides Reliable Testing

Designed express­
ly for testing tape 
wound bobbin cores, 
the Magnetic Core 
Tester, BCT 301, 
provides precise 
control over the fre­
quency, pattern, am­
plitude, and rise time 
of the core driving 
signal, and allows 
extremely accurate 
measurement of the 
switching time of 
the core as well as 
the amplitude of 
the output voltage.

Mounted on a 
single six-foot relay 
rack, the BCT 301 
consists of a core 
counting |ig, a pat­
tern generator, cur­

rent drivers, calibrator and power supplies.
Two current drivers convert the voltage pulse 

from the pattern generator into the positive and 
negative constant current pulses used for driving 
the cores. Front panel controls provide for variable 
current amplitude from 0 to 1 amp; variable rise 
time from 0.2 psec to 1 psec; variable pulse duration 
from 1 usee to 10 psec.

Burroughs Electronic Instruments Div., Dept. 
ED, 1209 Vine St., Philadelphia, Pa.
Wescon Show, Booth 1607.

CIRCLE 116 ON READER-SERVICE CARD FOR MORE INFORMATION

4 Fine Pitch Sizes

Type AB pre­
cision non-me­
tallic spur gears 
are available 
from stock in 
both nylon (FM- 
10001) and linen 
phenolic (MIL- 
P-15035 Type

FBI) material and 4 fine pitch sizes 48, 64, 72 and 
96 pitch. Bores are available in 1/8, 3/16, and 1/4" 
bore. These gears are cut to AGMA Precision 1 
tolerances.

PIC Design Corp., Dept. ED, 160 Atlantic Ave., 
Lynbrook, L.I., N. Y.

CIRCLE 117 ON READER-SERVICE CARD FOR MORE INFORMATION
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A Welding Unit
For Spot and Seam Welds

The VIW-1 
unit, while ini­
tially developed 
for seam weld­
ing use, may al­
so be used as a 
power unit for 
general spot 
welding applica­
tions when used 

in conjunction with the VTA-9 bench model welding 
head. This combination finds application where 
difficult materials, such as molybdenum, tungsten, 
beryllium copper, or stainless steel, must be joined, 
as well as other materials where material thickness 
is less than 0.001 in. and oxide-free welds are re­
quired.

The VIW-1 is a completely self-contained unit 
consisting of a welding transformer together with 
a fractional cycle timer and an adjustable speed re­
peat timer, all housed in a 12-1/4 x 15 x 22 in. 
metal cabinet. In addition, a ground cable and a 
seam welding handpiece are pr&vided so that no 
further components are necessary to perform either 
spot or seam welding operations. The standard unit 
is provided for operation from either a 220-v single 
phase or a 208-v leg of a three-phase 50- or 60-cps, 
grounded or ungrounded, power line.

Vacuum Tube Products Co., Inc., Dept. ED, 506 
S. Cleveland St. Oceanside, Calif.
Wescon Show, Booth 205.
CIRCLE 121 ON READER-SERVICE CARD FOR MORE INFORMATION

idei 

lure-

os 

and 

vi ng

on

...uses
Statham 

Accelerometers 

to gather 
invaluable

test data

LABORATORIES
12401 W. Olympic Blvd., Los Angeles 64, Calif.

CIRCLE 1 20 ON READER-SERVICE CARD

This rugged, 
precision poten­
tiometer is es­
pecially adapted 
to flight test, 
servo feedback 
and telemetering 

__________ I applications. 
, Housed in a cast 

‘ ’ aluminum case, 
this rotary sector pot is designed to withstand up to 
40 lb side load on the shaft while operating. It is 
also gasket and o-ring sealed against immersion to 
15 psi.

Other specifications are: dual element, 4800 ohms 
each element; dual wipers each element and pickoff; 
up to 2-w dissipation per element; 110° active 
travel 5° overtravel each end; resolution 1/17°.

Minco Engineering and Mfg., Dept. ED, 801 8th 
Street, S. E., Minneapolis 14, Minn.
CIRCLE 1 22 ON READER-SERVICE CARD FOR MORE INFORMATION
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. . . the bond is stronger 
than the materials I

Stupakoff 
METAL-BONDED 

ALUMINA TERMINALS

Right—Sample of a Stu­
pakoff Alumina Terminal 
in test rig, torsion-tested 
to destruction. The failure 
occurred in the ceramic, 
not in the bond.

Left is similar terminal 
before testing.

Amazing bond-strength, and unequalled high-tempera- 
ture ceramic-to-metal adherence are two outstanding 
characteristics of Stupakoff Alumina Terminals. Avail­
able in six standard stock sizes and many special 
designs, these terminals provide assurance of stronger, 
tighter, soft-soldered assemblies. The alumina body 
is a Stupakoff development, processed under rigidly 
controlled conditions.

The new Stupakoff metal-bond technique (patent 
applied for) should not be confused with tne ordinary 
silver metallizing process. This is not a plating, but 
an intimate bonding of ceramic and metal. Its effec­
tiveness is proved by the photograph at the left, 
showing the results of a typical torsion test. Ultimate 
failure of the terminal occurred in the ceramic and 
not in the bond.

Because the bond remains hermetically tight, well 
beyond the temperature limits of soft solder, assembly 
processes are simplified and more dependable.

Write for full information and prices on Stupakoff 
Metal-Bonded High Alumina Terminals.

Stupakoff
■^DIVISION OF

Write Dept. ED

LATROBE, 
PENNSYLVANIA

The CARBORUNDUM Company

CIRCLE 123 ON READER-SERVICE CARD FOR MORE INFORMATION
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performance

For many years, 'dag' Colloidal Graphite dispersions have been 
vital to the manufacture of various types of cathode ray tubes. 
Now an interesting new 'dag' Interior Coating with superior 
electronic and electrical characteristics has been developed for 
easy, economical application. A smooth, non-reflective, conduc­
tive film, free of organic contaminants, is deposited on the inside 
walls of CRTs. By grounding stray electrons, secondary emission 
is retarded and ray-focusing improved. Even in aluminized tubes, 
'dag' Colloidal Graphite furnishes "assured conductivity" at 
the neck and button.

Where an opaque, conductive shield is needed for outside 
surfaces, 'dag' Exterior Coating provides a convenient, fast­
drying tenacious lacquer coating.

A valuable bulletin, showing other ways in which 'dag' col­
loidal dispersions help in the manufacture of electrical and elec­
tronic equipment, is yours free on request. Ask for Bulletin K-8.

'dag* is a registered trademark of Acheson Industries. Inc.

ACHESON COLLOIDS COMPANY

PORT HURON, MICHIGAN
... olso Acheson Colloids Ltd., London, England

ACHESON COLLOIDAL DISPERSIONS:
Graphite • Molybdenum Disulfide • Zinc Oxide • Mica and other solids

CIRCLE 125 ON READER-SERVICE CARD FOR MORE INFORMATION
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The “Miracle Point In­
dicator” reduces com­
puting and layout time 
in joining, shaping, drill­
ing, and milling. It is a 
combination angle find­
ing, center locating, and 
leveling device, consist­
ing of a mercury-bal­
anced level and degree- 
calibrated dial enclosed 
and mounted on a mag­
netized V-base.

The indicator automatically determines angles

WITH CHOPPER AMP

and center points which ordinarily would require 
minutes or even hours of measuring, scribing, com­
puting, and layout. By placing the indicator base 
against a surface, such as a board to be leveled, or 
metal stock to be shaped, the instrument will read 
off the exact angle at which the work is being held. 
It is accurate to within 3 min.

Two Alnico-V magnets in the base hold the in­
dicator in contact with metallic objects. To find the 
center of an object, such as a section of bar stock to 
be drilled, the indicator is placed astride it, and 
turned until the dial reads zero. The V-base junction 
then indicates the exact center. A center punch runs 
through the instrument to aid in marking hole loca­
tions. Similarly, points can be located at any angle 
on material to be worked: the indicator is placed on 
the object and turned until the dial reads the de­
sired angle. The center punch then indicates the 
correct point location.

Racine Instrument Co., Dept. ED, 500 College 
Ave., Racine, Wis.

CIRCLE 126 ON READER-SERVICE CARD FOR MORE INFORMATION

RF Power Supply
Provides 7.5-12 kv Output

The Model 7512 is an 
rf type power supply 
with a voltage output of 
approximately 7.5-12 kv, 
and 1 ma of current may 
be drawn throughout 
the voltage range. To 
obtain an output of 7.5 kv 
at 1 ma, low voltage in­

put requirements at 300 v de at 500 ma. By varying 
the de input, the output voltage can be increased. 
Maximum input voltage of 425 v at 100 ma will give 
an output of 12 kv at 1 ma.

Spellman Television Co., Dept. ED, 3029 Web­
ster Ave., Bronx, N.Y.

CIRCLE 1 27 ON READER-SERVICE CARD FOR MORE INFORMATION

KAY LAB Meter Calibrators are adjustable, 
high powered standard cells. These fast, 
accurate, and reliable instruments are 
ideal for laboratory and production meter 
calibration, standards laboratories, com­
puter facilities, and many other uses. KAY 
LAB’s unique chopper circuitry constantly 
compares the output against an internal 
standard cell to provide an absolutely cali­
brated DC output regardless of input line 
or output load variations.

• 0 to 1000 VOLT OUTPUT
• 0 to 100 MA OUTPUT
• 0.02% VOLTAGE CALIBRATION
• 0.05% CURRENT CALIBRATION
• 0.01% LONG TIME STABILITY
• 0.01 REGULATION
PRICE MODEL M100A-20 $1950.00

Representatives in all major cities

e 
et

5725 KEARNEY VILLA ROAD 
3AN DIEGO 12, CALIFORNIA. 

CIRCLE 128 ON READER-SERVICE CARD
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Please send me your NEW Engineering Bulletin TS-105A

Name

Company.

Address.

.State.ZoneSCS6-7

SEPARATE FACILITIES are maintained for the exclusive processing and manufacture 
of high reliability capacitors. Only specially trained, highly skilled operators, who 
wear special clothing to prevent any possible source contamination, work here.

High reliability 
manufacturing of 

miniaturized paper 
tubular capacitors- 
hermetically sealed 

in metal cans

For your design con­

venience, an excep­

tionally wide choice 

of styles — twelve in 

all —is available with 

regard to tolerances, 

circuit assembly, lead 

styles, mounting 

brackets, insulating 

sleeving, and induc­

tive or non-inductive 

sections.

Gold-Plated Terminals 
For Coaxial Cables

This manufacturer now offers gold- 
>lated terminals which add mechani­
cal strength to the center conductor 
if their line of microminiature coaxial 
cables.
Gold-plated* terminals are available 

or either solid or stranded conductors 
vhere cable dielectric has the follow- 
ng maximum diameters: 0.050 in., 
1.070 in., or 0.110 in.

Microdot, Inc., Dept. ED, 1826 
rremont Ave., South Pasadena, Calif. 
-escon Show, Booth No. 1327.

OIL-FILLED CAPACITORS are subjected to vacuum under elevated temperatures, 
then are individually examined to insure complete hermetic seal.

Lig Pulser and Modulator 
for DC to Video Range

Ligl pulses in the microsecond 
inge < nd modulated light beams at 
ariabi frequencies from de through 
ie video region are easily obtained 
ith high speed light pulsing and 
loduhtion apparatus offered by this 
rm. Applications include use in such 
reas as sound-on-film, video-on-film, 
olariinetry, densitometry, photog- 
aphy, photometry, interferometry, 
nd measurement of semiconductor 
arameters.
Baird Associates-Atomic Instru- 

nent Co., Dept. ED, 33 University 
Id., Cambridge 38, Mass.

SANGAMO ELECTRIC COMPANY
Capacitor Division

SPRINGFIELD, ILLINOIS

To produce subminiature paper capacitors free from 
any possibility of latent defects, for use in the most 
critical applications, the Sangamo Electric Com­
pany has recently intensified its high reliability 
program of fabrication anA inspection methods.

Incoming materials for these capacitors are rigidly 
inspected to meet stringenthigh reliability standards 
and are stored in areas where temperature, humidity 
and dust are controlled at all times.

Descriptive Data Sheets 
For 400 New Equipments

Data sheets on about 400 new 
'quipments will be added to the ap- 
)roximately 1100 equipments now 
covered in the 4-volume set, “Elec- 
ronics Test Equipment Descriptive 
3ata Sheets.” This is a new service of 
nterest to persons working with elec- 
ronic test equipment. A wealth of in- 
ormation is included on each data 
¡neet and especially valuable are the 
ndices and the cross references by 
unctional classification and designa-

Complete production histories are kept on the basis 
of small capacitor lots. X-raying of individual units, 
heat tests, vibration tests, altitude tests, and total 
destruction tests of a given percentage of all finished 
units assure components with an extremely low 
AQL. Testing facilities and resultant performance 
characteristics are far in excess of military specifi­
cations. Specify these high reliability capacitors for 
your critical applications.

Mail the coupon below for Sangamo’s NEW Engi­
neering Catalog TS-105A. It contains full informa­
tion, including an easy-to-follow cross reference 
showing each variation listed in MIL-C-25 versus 
the comparable Sangamo unit.

Cari L. Frederick and Associates, 
Dept. ED, 4630 Montgomery Ave., 
ìethesda 14, Md.

CiRCLE 132 ON READER-SERVICE CARD
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A Waveguide Isolator
Max Forward Attenuation 1.5 db

This new fer- 
.. a. rite waveguide

gJL isolator which
■ operates on the

■ Faraday princi-
pie provides 
complete broad 
band coverage 
of all X-band 

frequencies from 8.2 to 12.4 kMc. The instrument, 
Model X365A provides almost flat response over 
the entire X-band, making unnecessary the use of 
many, narrow-band isolators for work in this range. 
The X365A insures maximum forward attenuation 
of 1.5 db and at least 25 db reverse attenuation. 
SWR is 1.2 and maximum power dissipation is 5 w. 

Hewlett-Packard Co., Dept. ED, 275 Page Mill
Rd., Palo Alto, Calif.
Wescon Show, Booth No. 1050.

CIRCLE 135 ON READER-SERVICE CARD FOR MORE INFORMATION

Phase Meter
For the AF Range

The Model

1^4 ■ pn Hides an .u -
- i «
»in nt of phase 

। t" " '"I-
' h<ds in flu uidio

frequency range.
The measurement is presented automatically as a 
direct reading. An accuracy of ±1 deg is obtained 
over the frequency range of 20-20,000 cps. A re­
duced accuracy is obtained over an extended fre­
quency range to beyond 100 kc.

Sinusoidal and nonsinusoidal signals are ac­
cepted; any type of waveform is acceptable which 
does not cross the zero axis more than once in a 
given direction per cycle. The phase reading is 
given directly on a large 4-1/2-in. meter which has 
two scales. The first scale reads 0 to 360 deg, and the 
second scale reads 0 to 30 deg with divisions marked 
in half-degree steps. A sector switch is provided to 
cancel out all but the last 30 deg of any phase shift 
so that full precision may be given to any reading 
on the 0 to 30 deg scale.

An output is available which is suitable for use 
with recording equipment and which provides 0 to 
10 v corresponding to a phase shift of 0 to 360 deg. 
Power requirements are 115v ac ±10% 50-1000 cps.

Control Electronics Co., Inc., Dept. ED, 1925 
New York Ave., Huntington Station, N.Y.

CIRCLE 136 ON READER-SERVICE CARD FOR MORE INFORMATION

AIRBORNE 
ANTENNAS

—designed for 
production, to save 

time and money
TRANSCO offers fully integrated 
antenna facilities... a single respon­
sibility for design, development, test­
ing and manufacturing. You can 
count on TRANSCO to take your job 
from problem through production 
in fastest possible time, and at 
minimum overall cost.
Should you have antenna problems 
involving development, manufacture 
or test, we invite your inquiries.

CO 
RODUCTS, INC. 

Always the Finest in Avionics 
12210 NEBRASKA AVE., 
LOS ANGELES 25, CALIF.

REPRESENTATIVES IN MAJOR AREAS

■■■■■■■■■■■■■■■Bl 
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ON THE SHELF!
SINGLE SPIDER 

GEAR DIFFERENTIALS

AVAILABLE IN FOUR SIZES: 
and Shaft Diameters

A Potentiometers
For Operation to 225 C

A complete line of 
high temperature 
precision potentiom­
eters and compo­
nents with operat­
ing temperatures 
from —55 to 4-150 C, 
or 4-225 C, is avail­
able from this firm. 
The line includes 
wire-wound poten­
tiometers in both 
single and multi­

turn types which are rated for continuous duty at 
125°C at 3/4 w to over 4 w, with 0.1 w or more at 
150 C, depending on size and type. These units 
are available in 7/8 in., 1-3/4 in., and 2 in. diam 
linear and functional types, and both 10-turn and 
3-turn 1-13/16 in. diam units. A 10-turn 7/8 in.

NOTE! Prices of W units 
have been drastically reduced.

GUARANTEED
SHIPMENT WITHIN: 

(WITHOUT END GEARS) TYPE1 WEEK for units with set shaft 

f°r unit* with shaft Q "LLnO lengths to customer D 
specs 

(WITH END GEAlS)4 WEEKS for units with stock end Q
for units with end gears I) 

WLLRU to customer specs U
(SUBJECT TO PRIOR SALE)

‘Note: Kt" »nitsare not stocked with set shaft lengths.
Ford Instrument produces 
single spider gear differen­
tials to highest military and 
commercial standards, for 
extreme accuracy in addi­
tion and subtraction, and in 
servo loop applications.
Seven ways superior. Call or wire W. Mohr, 
Component Sales Division (STillwell 
4-9000) for prices, or check and mail cou­
pon below, stating quantity. Data bulletin 
with performance curves and characteristics 
will be sent with the prices.

Component Sales Division ED

FORD INSTRUMENT 
COMPANY

I DIVISION OF SPERRY RAND CORPORATION 
. 31-10 Thomson Avenue, Long Island City 1, N. Y.

I Please send me prices on the following:
I Circle size of unit desired:

%" v y4" w
| Circle category for type of units needed: 

(Check two if both apply)

A B C D
I । want(number) units:

unit will be available shortly.
In addition to wire wound units, “FilmPots” and 

trimmer “FilmPots” with “Nobl-Ohm” precious 
metal alloy film resistance elemeiits are available. 
The rotary types are offered in 3/4 in., 7/8 in., 
and 1-1/8 in. diam. These are rated at 225 C for 
the 3/4 in. unit and 150 C for the larger units. The 
trimmer “FilmPots” are rated to 175 C. These units 
have a load life at high temperature up to and in 
excess of 500 hr and a rotational life at high tem­
peratures up to 500,000 cycles or its equivalent 
for multi-turn units, depending upon specific re­
sistance requirements. They are designed to meet 
the general environmental specifications of MIL- 
E-5272A and to exceed the temperature require­
ments. Representative units are illustrated.

Fairchild Controls Corp., Components Div., Dept. 
ED, 225 Paik Ave., Hicksville, L.I., N.Y.
Wescon Show, Booth No. 1206-1207.

CIRCLE 140 ON READER-SERVICE CARD FOR MORE INFORMATION

Lever Switch 
With Safety Lock

ics

n
)

Name____________________________________________

Street ________________________________________

Ci ty—______________________________State

This telephone-type lever 
switch has a safety locking de­
vice to prevent accidental opera­
tion. The locking device snaps 
into place when the lever is 
moved to either operated posi­
tion or neutral. The lever must 
then be pushed inward to release 
the lock before it can be moved 
out of position.

Donald P. Mossman, Inc., Dept. ED, Brewster, 
N.Y.

CIRCLE 139 ON READER-SERVICE CARD CIRCLE 141 ON READER-SERVICE CARD FOR MORE INFORMATION
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RADAR TEST SET

KEARFOTT UNIVERSAL RADAR TEST SETS

Wr«con Booth No. 1416

san

CIRCLE 142 ON READER-SERVICE CARD FOR MORE INFORMATION

EASTERN OFFICE 
1378 Main Ave. 
Clifton, N. J.

Available for Ku, C, 
or X-Band Frequencies

Custom 
Microwave 
Components to 
your blueprints 
or ours. Send 
today for 
information on 
Kearfott 
Microwave 
Equipment.

Write for complete information on these versatile R.F. Test Sets. 
A vailable for Ku, C or X-Band Frequencies.

SOUTH CENTRAL OFFICE 
6115 Denton Drive 
Dallas, Texas

See Kearfott for PRECISION NAVIGATION 
INSTRUMENTS and Servo Systems Components.

A complete radar testing facility— includes Spectrum Analyzer, 
accurate Power Monitor, direct-reading Frequency Meter, versatile 
Signal Generators complete with variable pulse, saw tooth and square 
wave modulation. New improved design reduces testing time with 
increased accuracy. Operates on 60, 400 or 1200 cycles power.

Completely checks both 
transmitter and receiver 
operations in the field or 
the production line

COMPANY, INC. 
----- LITTLE FALLS, NEW JERSEY 

WESTERN DIVISION 
a*> VIN EDO AVE.. FASADENA. CALIF.

SALES OFFICES

MIDWEST OFFICE
188 W. Randolph St. 
Chicago, III.

Direct-reading 
Klystron Tuning

Signal Generator 
Modulation Controls

Accurate 
Power Meter

Direct-reading 
Wavemeter

Fits Standard 
19 tnch Rack

Precision Variable 
Attenuator

Spectrum 
Analyzer Controls

Function Selector
Switch
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Type SO with solder tabs
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Ferrite Components
High Efficiency

intener
will r
mea

This
ometer

Fixed Molded Resistors

thru filter is a discoidal feed-thru

both ends of the feed-thru electrode

other values to customer order. The MD-20 is als
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Variable Mo'dea Resistor»
1/2 & 2 watt

absolute dis

Glennite” AT

CIRCLE 146 ON READER-SERVICE CARD FOR MORE INFORMATI0

Interferometer
Measures to 4x10 in.

F.C.C
RADIATION interference limits

. manufactured to operate in the

«too «
the receiver: field at any point a dis FAkcT

« uui a-»—««« 1Sm, „„
+ tn\/2ir) from the apparatus shall controlled

(equivalent oscillator sweep circuit must also be ------
Radiation generated ay o®_____ ____ ___

COMPLY WITH F.C.C. REGULATIONS
Use Allen-Bradley Feed-thru and Stand-off Capacitors

This new F.C.C. regulation on ra-
diation interference imposes string-

thread mounting, self-tapping
threads, or solder tabs.

Type FT with solder tabs

Type FC Fern-Cap filter

ent requirements on radio and TV
designers. Fortunately, Allen-Brad-
ley Types FT and SO discoidal ca-
pacifors and Fern-Cap filters com­
pletely satisfy these requirements.

Both Type FT (feed-thru) and
Type SO (stand-off) can be sup-
plied in standard nominal capaci-
tance values from 5 mmf to 1,000
mmf. None of these Allen-Bradley
units exhibits parallel resonance
effects at frequencies of 1,000
megacycles or less.

Type FT feed-thru capacitors have
soldering tabs or screw-thread
mounting. Type SO stand-off ca-
pacitors are available with screw-

Allen-Bradley Co., 1344 S. Second St., Milwaukee 4, Wis.

The rugged construction reduces
breakage during assembly line
handling or from contact with care-
lessly handled soldering irons. The
terminals are specially treated for
easy soldering.

The Type FC Ferri-Cap feed-

capacitor in combination with fer-
rite material to provide internal im-
pedances effectively in series with

of the capacitor. The Ferri-Cap
filter is not susceptible to pickup,
and does not require physical isola-
tion with respect to the source of
an undesired frequency.

Send for bulletin, today.

Type SO—screw mounting

Type SO—self tap. screw

Type FT—screw mounting

In Canada—Allen-Bradley Canada Limited, Galt, Ont.

OTHER QUALITY COMPONENTS FOR RADIO, TV & ELECTRONIC APPLICATIONS

1/10, 1/2, 1 & 2 watt
Ceramic Dielectric Capacitors

for by-pass and filterin']

△ Potentiometer
Has 0.01 % Linearity

The Model M )-20 j 
a 10-turn 2 in dian 
ultra precision potenti I 
ometer providing inde 16 
pendent linearity a F 
close as 0.01% or bettei I 6 
High stability combine« I 
with extra rugged con I 
struction assures highes ¡6

accuracy even under severe environmental condi 
tions.

The resistance coil is externally wound on a non
hygroscopic ceramic core which is chemically ine
dimensionally stable, and has a very low coefficie
of expansion. Rugged metal-to-metal traveling nu
stops withstand static torque of 50 in-oz. Th
wiper arm is independent of the stops, and, t
minimize wear, only the wiper touches the resist
ance element. The cover is precision machin
aluminum. Electrical angle is 3600 deg with 90 de
overtravel at each end.

All taps are welded to a single turn of wire. R
sistance values of 1 K to 100 K can be supplied, wi

available in a compact 20-turn version.
Components Div., Litton Industries, Dept. ED

5873 Rodeo Rd., Los Angeles, 16, Calif.
Wescon Show, Booth 1256-1257.

liablv

placement
down to 4 x 1
in. Completel
self-contained.i
is known as th

16. It operates on the Fabry-Perot Principle an
employs the fringe disappearance technique. It i
especially applicable to the calibration of cryst
type vibrators, particularly those of the piezoelectn
type, to insure proper calibration and accurate fre
quency response of accelerometers.

The unit measures displacements having frequen
cies in the range of 500-25,000 cps with an accura
of approximately 6 per cent and requires only
mirror mounted on the vibrating structure.

Gulton Mfg. Corp., Dept. ED, Metuchen, N |.
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mtputs, this generator 
nodulation source for

inside the oven for safe shipment with Speed 
Clips in place, the door handles are dealer- 
applied in far less time, can be easily removed 
by the housewife for cleaning.

The resiliency of the spring steel Speed Clip 
prevents crazing or chipping, enables it to 
absorb varying panel thicknesses and porcelain 
enamel build-up. Changeover was made with­
out retooling or redesigning door handle or 
keyhole-shape mounting holes.

Find out now where Speed Nut brand 
fasteners belong on your assembly line. There 
are more than 8000 variations to choose from. 
Call your Tinnerman representative for com­
plete details and write for our Fastening 
Analysis Bulletin No. 336.

Box 6688, Dept. 12, Cleveland l,Ohio

Ring Dynamometer
Operates Over Wide Range

louble-sideband modulation systems.
Crosby Laboratories, Inc., Dept. ED, Box 233, 

bobbins Lane, Hicksville, L.I., N.Y.
:IRCLE 148 ON READER-SERVICE CARD FOR MORE INFORMATION

Signal Generator 
For Alignment and Test

Canada: Dominion Fasteners, Limited, Hamilton, Ontario. Great Britain: Simmonds Aero- 
cessories, Limited, Treforest, Wales. France: Simmonds, S. A., 3 rue Salomon de Roths­
child, Suresnes (Seine). Germany: Hans Sickinger GmbH “MECANO”, Lemgo-i-Lippe.

The Type 
TDC-4 is a com­
pact, easily op­
erated, proving 
ring dynamom­
eter. A force­
sensitive trans­
ducer for de­
tecting static or 
dynamic forces,

FASTEST THING IN FASTENINGS 

CIRCLE 150 ON READER-SERVICE CARD FOR MORE INFORMATION
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Four separate parts plus 
screw were required to 
fasten each end of the 
removable door handles 
on kitchen ranges manu- 
^ac^ure^ by the Caloric

■/ Appliance Corporation,
Topton, Pennsylvania.

Tinnerman fastening specialists teamed up 
with Caloric designers to eliminates of the parts!

Now ... a special one-piece, multi-purpose 
Speed Clip plus screw do the same job more 
efficiently and at lower cost, and reduce small 
parts handling. Faster, easier assembly... fewer 
parts to buy, inventory and handle. Packed

TINNERMAN PRODUCTS, INC. •

it contains a linear variable differential transformer 
and is designed to permit the remote detection of 
forces beyond the scope of ordinary mechanical, 
hdicator-type proving rings. Because the unit is 
electrical, response is instantaneous and precise, 
hus making it possible to control, measure, and 
record with great accuracy a wide range of weights 
and tensile or compressive forces. A convenient 
mechanical zero adjust is provided.
I The dynamometer can be obtained in ranges from 
D to ±50 lb, up to 0 to ±10,000 lb. The output vari­
ation is completely stepless. Approximate full range 
Output is 0.250 v with 6.3 v 60 cps input. Departure 
From linearity is less than ±1.0% of full range outut. 
Other specifications include: ambient temperature 
range —65 to 220 F; hysteresis less than 0.5%; weight 
between 0.50 lb for the 50 lb size and 2.5 lb for the 
10,000 lb size. The dynamometer is well suited for 
bse with all types of Schaevitz recorders and indi- 
bators.
I Schaevitz Engineering, Dept. ED, P. O. Box 505, 
Camden 1, N.J.
par 149 ON READER-SERVICE CARD FOR MORE INFORMATION
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The Model 160MA
■ Single-Sideband Sig-
fl nal Generator is for
fl alignment and test
H of single and doube-
U sideband receiving
■ equipment. Provid­
fl ing continuous tun­
fl ing from audio fre­

quencies to 50 Me, 
together with several 
crystal - controlled 

features a low distortion 
all available single and





Signal Converter 
Handles 400-cps Transducers

Pulleys and Belts
For Precision Applications

Os, 

on 
late 
cur 
and 
cur 
of I 
lem 
in-f

x ALLEN 

MINICAPT
AND 

MINISETI 
SOCKET SCREWS! 

#0 THRU #3 S

Dependable fastening, 
easier assembly, for your 
"miniaturized" products

This three channel in­
strument is for the meas­
urement of aircraft and 
laboratory physical pa­
rameters. The system ac­
cepts signals from 400- 
cps transducers and 
drives conventional mag­
netic galvanometer re­
cording devices. Fre­
quency and voltage reg­
ulated power is supplied 

to the transducers from unregulated power, and a 
large demodulated signal output with 0.5 per cent 
linearity is available without amplification.

Dynalysis Development Laboratories, Inc., Dept. 
ED, 11941 Wilshire Blvd., Los Angeles 25, Calif.
CIRCLE 153 ON READER-SERVICE CARD FOR MORE INFORMATION

These precision stainless steel pulleys are avail­
able from stock in three basic shaft sizes of 1/8, 
3/16, and 1/4 in., and in outside diameters from 1/2 
to 2 in. Type “AF” neoprene rubber belts or cotton 
braided belts are also available from stock.

PIC Design Corp., Dept. ED, 160 Atlantik Ave., 
Lynbrook, L.I., N.Y.
CIRCLE 154 ON READER-SERVICE CARD FOR MORE INFORMATION

Count on these Allen Miniature Cap 
and Set Screws for Allen accuracy and 
uniformity — in sockets, threads, heads 
and sizes. Extremely close tolerances 
are maintained in these very small 
screws. Strength is so great that you 
can use fewer, or smaller, screws to 
hold securely.

Sockets are highly accurate, for max­
imum tightening — so accurate that 
these miniature screws will hold to the

Wit 
Bai 
yot 
ana 
stn 
cor 
coc 
not 
call 
Thi

Thermocouple Vacuum Gauge Control 
Small Size and Light Weight

VTP-TC-43-3, a new 
miniaturized thermo­
couple vacuum gauge 
control, combines small 
size (5-1/4" x 4-1/4" x 
5-1/4") and light weight 
(3 lb) with a high degree 
of accuracy and rugged­
ness. A simple single 
meter with push-type 
switch provides readings 
for both heater current

and thermocouple output. It operates air to high 
vacuum. Easily calibrated 1-1000 microns dry air.

Vacuum Tube Products Co., Inc., Dept. ED, 506 
S. Cleveland St., Oceanside, Calif.

key for placing and starting. Allen 
Minicaps are knurled, and trimmed on 
top and under the heads, for better fit 
and appearance.

Allen’s long experience in depend­
able fastening is at your service when 
you’re developing your “miniaturized" 
designs. Just call on the Allen engineers 
for prompt and practical help.

Your Industrial Distributor has Allen 
Minicaps and Minisets now.

Sold Only Through Leading 
Industrial Distributors.

Cali?

rALLEN
MANUFACTURING COMPANY
Hartford 2, Connecticut, U.S.A.

75 PI

CIRCLE 155 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 156 ON READER-SERVICE CARD
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Use our engineering data sheets 
on All-Angl Barrymount® Iso­
lators. Their load-deflection 
curves, transmissibility curves, 
and load-vs-natural-frequency 
curves point to practical solutions 
of the shock and vibration prob­
lems you m^et in designing for 
in-flight reliability.

All-Angle Protection
With All-Angl 
Barry Mounts, 
you can mount 
and fly vital in­
struments and 
controls at any
cock-eyed angle you choose — 
not just thru the 10-degree tilt 
called out by MIL specifications. 
Thus Barry Mounts give in-flight 
reliability protection, from take­
off thru every twist, turn, and dive.

Free Data Sheets
Write today for free copies of 

All-Angl data sheets; ask for 
A-0-1. When your problem is 
protection thru all flight attitudes, 
your answer is All-Angl Barry 
Mounts. For recommendations, 
call your nearest Barry Sales 
Representative.

BARRY

Silicon Rectifiers
Meet Military Requirements

These rectifi­
ers, RETMA 
type designated 
1N537 and 
1N538, were de­
veloped under a 
United States 
Air Force con­
tract and meet 
stringent mili­
tary require­
ments. Occupy­

ing a total volume of only 0.03 cu in and weighing 
0.07 oz, they have axial leads (pigtails for easy 
assembly).

They are suitable for computer power supplies 
for many applications such as guided missiles, 
blocking applications, magnetic amplifiers, other 
low leakage applications, and a wide variety of high 
temperature electronic equipment power supplies.

Both of the rectifiers are rated at a maximum de 
output current of 250 ma at 150 C. However, they 
may be designed into circuits for outputs of up to 
750 ma where lower temperature conditions are 
encountered. A prime feature is that high current 
loads can be carried without the use of any heat 
sink whatsoever.

The 1N537 is rated at a maximum peak inverse 
voltage of 100 v, while the 1N538 is rated at 200 
v. Maximum surge current for both rectifiers is 10 
amp. Full cycle average forward voltage drop is a 
maximum of 1/2 v for both devices. Both are her­
metically sealed in metal cases, having glass-to- 
metal seals.

Semiconductor Products, General Electric Co., 
Dept. ED, Electronics Park, Syracuse, N.Y.

CIRCLE 158 ON READER-SERVICE CARD FOR MORE INFORMATION

TV Tuner
Has Low Noise Figure

The “Neu- 
trode” tuner pro­
vides more than 
32-db gain and 
less than 7-db 
noise, channels 
2 through 6; and 
more than 28-db

gain with less than 8-db noise, channels 7 through 
13. These figures are for the tuner as a whole, of 
which the neutralized triod is a prime stage.

By employing printed circuitry, the tuner has 
improved wiring, uniformity, and performance, and 
lower inspection costs. It is easy to maintain.

Standard Coil Products Co., Inc., Dept. ED, 2085 
N. Hawthorne, Ave., Melrose Park, Ill.

CIRCLE 157 ON READER-SERVICE CARD CIRCLE 159 ON READER-SERVICE CARD FOR MORE INFORMATION
RD
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sales representatives in all principal cities

75 PEASANT ST., WATERTOWN 72, MASS.

IY 
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Quality

BRAND

WILLIAM BRAND & COMPANY, INC.
Willimantic 2, Connecticut

TURBO - II

Quotation» promptly rendered upon receipt of 
your »pecification». Write today!

ELECTRONIC
MULTI-CONDUCTOR

FOR TODAY'S 
ELECTRICAL-

CABLE REQUIREMENTS

To meet the needs of the elec­
trical and electronic industries, 
William Brand announces a new 
and expanded line of Turbo 
Brand plastic insulated multi­
conductor cable. Precisely made 
to your specification, these cables 
can be furnished with or without 
shielding, with exact positioning 
within the cable of the individual 
coaxials, twisted pairs, triples or 
any of the many other standard 
or more complex components 
that go into today’s rigidly engi­
neered interconnecting cables.

Electrical & Electronic Wire & Insulating Material» Since 1920.

CIRCLE J 60 ON READER-SERVICE CARD FOR MORE INFORMATION



HP6OB3OKannouncing 
the new...

Visit Fansteal Booths 327 and 
32*, WESCON, Us Angolas

• •for ambient 
ures to 125"T

ure operation, plus 
ibration resistance
fhan 2000 hours c

high temper 
new Fansteel designed 

Life-tested for mon

*

Al i the advantages of tantalum, plus new

125°C and still within specification

FANSTEEL
HI-TEMP Tantalum 

CAPACITORS

Contact your nearest Fansteel 
representative for further information or 

write us at North Chicago.

F FANSTEEL METALLURGICAL CORPORATION
I x 

North Chicago, Illinois, USA

TANULUM C fl P A C I T 0 R S . . D E P E N D A B L E SINCE 1 9 3 0 |

CIRCLE 162 ON READER-SERVICE CARD FOR MORE INFORMATION
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Whit«« Standoff Terminals 
are available in over 100 varieties 
fork, single and double turret, post 
and miniature types . . . male, 
female or rivet mountings . . . molded 
or metal base. They are molded 
from melamine thermosetting mate­
rials for best electrical properties.

Whitso Feed Through Terminals 
can be furnished as standard 
or to your individual 
specifications.

We are specially equipped to 
furnish standoff and feed through 
terminals in a full range 
of materials and sizes ... in 
economical quantity runs ... from 
either our standard line or custom 
fabricated to your specifications... 
and deliver them promptly.

Whitso Melamine Jock« ’ 
are electrically and mechanically 

designed for long, reliable service
A wide range of colon are 
available for color coding. 

Special colors can be supplied.

Whitso Pointer Knobs,
widely popular in military 
use. are readily suited to 
countless communications 
and industrial applications. 
They are supplied in 
attractive black phenolic 
with satin finish.

7

CIRCLE 163 ON READER-SERVICE CARD FOR MORE INFORMATION
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Storage Oscilloscope 
Offers Infinite Persistence

three resistance 
and six decibel 
Flexible voltage

actual
SIZE

YOU CAN ALW

«9

The “Memo-scope 102” is 
a self-contained storage os­
cilloscope with infinite in­
formation persistence. All 
stored waveforms are pre­
sented at equal and constant 
brightness until intentionally 
erased. This feature is espe­
cially useful for the display 
of single transients, or for 
comparing a number of

waveforms simultaneously without photographing. 
For permanent records, waveforms can be viewed 
and analyzed at leisure, photographing only the 
wanted pictures.

The unit is primarily designed to operate with 
any standard electrostatic-deflection oscilloscope. 
It may also be operated using front-panel connec­
tions to the vertical and horizontal amplifiers. It 
provides electronically regulated de voltages, in­
cluding 3-kv and 5-kv high voltage supplies. Stored 
information is erased either by a pushbutton or by 
an applied pulse. A special, direct-coupled, un-* 
blanking circuit allows the writing beam to be un­
blanked to a uniform intensity across the screen by 
means of an externally provided gate signal.

Preamplifiers and sweep circuits for converting 
the “Memo-scope” into a complete storage oscillo­
scope with sensitive de amplifiers and wide-range 
triggered linear sweeps are also available.

Advanced Electronics Mfg. Corp., Dept. ED, 
2025 Pontius Ave., Los Angeles 25, Calif.

20,000 Ohms/Volt
This VOM, Model 110, is 

a new 20,000-ohm/volt de 
multimeter, compact enough 
to fit into the pocket or a 
tube caddy. It provides a 
wide variety of ranges in­
cluding six de and ac volt­
age ranges, five de current 

measurements are possible 
due to extra low (1.5 v full scale) and extra high 
(3000 v full scale) voltage ranges. Complete current 
ranges up 600 ma and broad decibel ranges from 
—20 to ¿-70 db are also available. A full-view 3-1/2- 
in. meter with long scales affords high readability. 

Precision Apparatus Co., Inc., Dept. ED, Glen­
dale 27, L. L, N. Y.

INSULATED 
TERMINALS 
AND OTHER 
ELECTRONIC
COMPONENTS
HIRE’S 
WHYt

'S

Whitso Custom Molded Forts 
for electro-mechanical use include 
general purpose, mica filled and high 
impact phenolics, ureas, melamines, 
alkyds, glass reinforced alkyds 
and nylons.

Get full facts on 
Whitso terminals and 
other electronic 
components. Ask 
for our new 
catalog.

wM WHITSO, inc

CIRCLE 164 ON READER-SERVICE CARD FOR MORE INFORMATION
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9326 Byron Street, Schiller Fork, Ulin eh 
¡Chicago Suburb)

CIRCLE 165 ON READER-SERVICE CARD



wh

•Bt

olded

it*«

from 
tom 
•ns...

CTUAl 
SIZE

licallv 
rvice. 
r» Vf 
xiinf. 
plied.

ï
ligh 
es,

OTE THESE FEATURES:

The 
lite” 
both

“Probe­
combines 
a probe

A Illuminated Probe 
Makes Tests Easier

IE MG PRESENTS

HE FIRST 
GAPLESS 

ILM RESISTOR
and a source of 
illumination in 
one simple de­
vice no larger 
than the probe 
alone. The de­

vice eliminates the necessity of holding an extra 
flashlight, usually in an awkward position, and in 
effect gives the user the benefit of an extra hand. 
Operation is simple. The tip of the cord set is in­
serted in jack of the “Probe-lite” and a brilliant, 
pre-focused light is available.

The unit has an extra long, slender probe tip to 
provide easy access in difficult areas. It uses a 
standard pre-focused globe and a Penlite battery.

Phaostron Instrument and Electronic Co., Dept. 
ED, 151 Pasadena Ave., S. Pasadena, Calif. 
Wescon Show, Booth 1167-1168.
CIRCLE 168 ON READER-SERVICE CARD FOR AjpRE INFORMATION

INC.

w Regular Carbon Film 1 w patented ST EMAG 
esistor with end caps. Film Resistor without 

end caps.

ow you can obtain long life stabil- 
fy of carbon film resistors with small 
ize and low price of carbon composi- 
ion types. Available in the same watt- 
ge ratings, dimensions, tolerances and 
olor code as carbon composition type
esistors.

Derating: 75° C. (Vz w type)

Load-Life Test: MIL-R-11A max.
hange 1.3%

TC: 200 to 400 PPM per °C

Lead Connection: Direct capless
ontact inside resistor body

Noise Level: Extremely low. No 
oise generating end caps

Tolerances: ± 5 % and
10%

Sizes: %, 1, 2 watt
*U. S. Pat. 2658980

For complete specifications 
and test data write to:

ARNHOLD
CERAMICS, INC.AmML

Frequency Converter
Has 0.25 Per Cent Voltage Regulation

L
The Model 

400A is a low- 
cost, lightweight 
frequency con­
verter delivering 
100 va of 400 cps 
power. For gen­
eral use in elec­
tronics, aviation, 
laboratory, and 
other applica­

tions, it occupies little more than 1 cu ft in either 
bench or rack-mounted designs. It has no moving 
parts. Voltage regulation, no load to full load, is 
0.25 per cent; frequency regulation is better than 
±1 cps; total harmonic distortion is better than 3 
per cent; and all three performance characteristics 
are independent of power factor.

Input is 50-400 cps, 117 v ±10 per cent, 37 w. 
The output frequency is continuously variable 
from 380-420 cps, and the output amplitude is con­
tinuously variable from 90-130 v. Use of external 
condensers increases variable frequency range to 
200-1700 cps. The frequency of oscillation is com­
pletely determined by the resonant frequency of a 
tuned circuit. Amplitude of oscillation is limited by 
non-linear elements in a bridge circuit.

Tel-Instrument Electronics Corp., Dept. ED, 
Garden St., Carlstadt, N. J.
CIRCLE 169 ON READER-SERVICE CARD FOR MORE INFORMATION
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I East 57th St., New York 22, N. Y. 
CIRCLE 167 ON READER-SERVICE CARD
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FANSTEEL
High-Temp Selenium 

RECTIFIERS

Write for Bulletin 6.400, 6.401

FANSTEEL METALLURGICAL CORPORATION F “
North Chicago, Illinois, U S A

DEPENDABLE RECTIFIERS SINCE 1924

CIRCLE 170 ON READER-SERVICE CARD FOR MORE INFORMATION
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Accuracy: 10 ohms and

0.01

DECADE RESISTANCE BOXES

UNMOUNTED DECADE RESISTANCES

DECADE VOLTAGE DIVIDERS (Potentiometers)

SHALLCROSS MANUFACTURING COMPANY

above 
ohm: 
ohm: 
ohm:

: ±0.1% 
±0.25% 
±1%

Temp. Coeff.: ±0.002% per degree C.
Maximum Load: i/2-watt per step 
Frequency Limit: Non-inductive 

to 20KC

526 Pusey Ave., Collingdale, Pa.

Shallcross
CIRCLE 172 ON READER-SERVICE CARD FOR MORE INFORMATION

DECADE RESISTANCES 
& VOLTAGE DIVIDERS 

delivered from stock

-c WH

'W

L \ W 1
IS ’.W : •Ml

Type Dials Ohm Steps
Total 

Resistance—Ohms Price

817 3 0.01 11.1 $60.00

818 3 0.1 111 51.00
820 3 1 1,110 56.00
821 3 10 11,100 60.00
822 3 100 1 1 1,000 63.00
823 3 1,000 1,110,000 77.00
824 3 10,000 11,100,000 120.00

817-A 4 0.01 111.1 75.00
819 4 0.1 1.111 71.00
825 4 1 11,110 77.00
826 4 10 111,100 79.00
827 4 100 1.111,000 92.00
828 4 1,000 11,110,000 139.00

8285 5 0.1 11,111 94.00
829 5 1 1 11,110 101.00
830 5 10 1,111,100 113.00
831 5 100 11,111,000 155.00

817-C 6 0.01 11,111.1 105.00
8315 6 0.1 111,111 109.00
832 6 1 1.1 11.110 121.00
833 6 10 11,111,100 169.00

Type Dials Ohm Steps
Total 

Resistance-Ohms Price

435 1 0.1 1 $12.00
436 1 1 10 13.25
437 1 10 100 13.25
438 1 100 1,000 15.00
439 1 1,000 10,000 16.00
440 1 10,000 100,000 18.50
441 1 100,000 1,000,000 32.50
442 1 1,000,000 10,000,000 60.00

Type Dials Ohm Steps
Total 

Resistance—Ohms Price

845 3 1 1,000 98.00

837 4 0.1 1,000 126.00

835 4 1 10,000 132.00

836 4 10 100,000 146.00



Reference Junction
For Thermocouple Circuits

Model RJ-1 Thermo­
couple Reference Junc­
tion provides a thermo- 
statically controlled 
temperature reference 
for thermocouple cir­
cuits, eliminating the 
necessity for cold-junc­
tion compensation and 
ice-bath maintenance. 
There are 24 thermo­
couples in the unit, with 

a choice of iron-constantan, chromel-alumel, or 
chromel-constantan in each of 12 independent cir­
cuits. At a reference temperature of 150 F, for 
which thermocouple tables are available, the rated 
accuracy is 1/2 deg F under normal ambient condi­
tions.

Other, similar, models are offered with a variety 
of arrangements in input and output coupling, 
thermocouple types, and number of circuits. The 
reference junction is also available as part of an in­
tegrated control and calibration system for oscillo­
graphic recording. It weighs 15 lb, measures 
8x10x10 in., and operates from 115 v.

Pace Engineering Co., Dept. ED, 6914 Beck Ave., 
North Hollywood, Calif.

A high quality, reliable mylar 
capacitor designed for standard 

and sub-miniature packaging 
of military or 

commercial equipment.

RELIACAP
Mylar Fixed Capacitor

< »IF

Fl

CIRCLE 173 ON READER-SERVICE CARD FOR MORE INFORMATION
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Potentiometer
For Printed Circuits

The PC-5 
Wire Wound 
P o t e n t i - 
ometer mounts 
directly on 
printed circuit 
boards by its 
own round 
leads, eliminat­
ing the use of 
screws and lugs.

In addition, it features environmental-resistant con­
struction, light weight, and small size (1-1/2 in. 
diam x 1-1/4 in. high). It is well suited to airborne 
as well as other compact equipment. The cylindri­
cal shape is easily adaptable to automatic instal­
lation techniques.

Characteristics include a terminal linearity of ±3 
per cent; resistance range of 10-35,000 ohms; dissi­
pation of 2 w; rotation (electrical and mechanical) 
of 325 deg; and r oncorrosive, non-nutrient, sealed 
construction.

George-Held, Inc., Dept. ED, 1020 N. La Brea, 
Los Angeles 38, Calif.

FEATURES
• Sealed in Kel-F** for moisture resist­

ance
• Convenient form factor
• High insulation resistance
• Excellent temperature characteristics 
• Two sets of parallel leads
• Lightweight

The Sanders Reliacap® Mylar* Capacitor 
is a flat, thin, compact capacitor which may 
be stacked or mounted in any conveniem 
manner in sub-miniature packaging. Two 
pairs of parallel leads facilitate mounting ant 
securing the Reliacap.

Reliability is achieved by sealing in 
tough Kel-F jacket (which is impervious« 
moisture) with a resultant high insulatio 
resistance, and by using at least 2 layers o 
Mylar film dielectric. Most sizes are mad 
with 3 layers of mylar film. The Kel-F jacke 
is also chemically inert, thereby permittui| 
use of the Reliacap in applications whet 
oils, chemical agents or gases may affec 
components.

GENERAL SPECIFICATIONS
Temperature Range: — 55°C to -f-125°C.
Tolerance; ±5%. ±10%, ±20%
Insulation Rotistanco (Megohm x MFD)' 50( 

at 125°C.
Power Factor: 1% Max. at 1,000 cps.
Moisture Resistance: Will meet requirementso 

MIL-C-91
Write for complete information:

Sanders Associates, Inc.
95 Canal Street 

Nashua, New Hampshire
Visit the Sanders Exhibit at 

the Wescon Show—Booth 1608
'Trademark of DuPont
"Trademark ->f M. W Kellogg Co.
(^Trademark Sanders Associates
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Now available as shelf 
item for exacting bench 
use . . . for design and 

production work

Supply-Demodulator 
For Flight Tests

able. A small unit, it is 6-1 16 x 7

tics ALSO
FOR CONTRACTORS

: 
'i ma? 
er "• : 

Two 
U 1

in : 
OUS t(

to furnish as support equipment for 
military systems . for as AN/USM50A it 
is the official general purpose oscilloscope 
for the military services. Available with 
dust cover or for standard rack mount. 
Extremely rugged; easy and straightfor­
ward to use.

The regulated 
Power Supply- 
Demodulator 
Unit, Model DV- 
1, is for use with 
gyros in flight 
test applications 
where 115-v 
400-cps single­
phase primary 
power is avail- 
3/16 x 12-3/4 in.

long and weighs only 13 lb. It has been designed 
for use with one to three Doelcam Model K Rate 
Measuring Gyroscopes to comprise a complete rate 
measuring system.

The DV-1 properly energizes the motor and pick­
off of each gyro and converts the ac output signal 
of each pickoff to de for use with oscillograph gal­
vanometers. Inasmuch as a change in speed of the 
gyro motor due to input-voltage frequency variation 
would directly affect overall gyro sensitivity, com­
pensation has been incorporated to vary the excita­
tion current to the gyro pickoff in order to main­
tain constant system sensitivity.

Doelcam, Div. of Minneapolis Honeywell Regula­
tor Co., Dept. ED, 1400 Soldiers Field Rd., Boston 
35, Mass.
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With the Exclusive

LAVOIE
Non-parallax Scale

For accurate voltage and time measure­
ment. There can be no error of parallax... 
the unique Lavoie reflecting scale super­
imposes the reticule on the optical plane of 
the cathode-ray screen. The reflecting scale 
does not prevent the use of o camera with 
the Lavoie 239CR Oscilloscope. A camera 
adapter plate is available for use with the 
Fairchild F-284 camera. The same instrument 
is also available in the conventional flush- 
face version (model 239CF).

Electronic Potentiometer
Transmits Pneumatic Signal

The “ Dyna- 
master” Pneu­
matic Transmit­
ter is available 
in either poten- 
tiometer or 
bridge circuits 
and will meas­

ure any variable which can be translated into an 
electrical quantity. It then converts the measure-

it 
608

ment into a universal 3-15-psi pneumatic signal for 
transmission to a remote pneumatic indicator or 
recorder, or automatic controller.

With this unit, it is possible to present measure­
ments such as speed, viscosity, pH, resistance, 
smoke density, current and voltage, frequency and 
conductivity, etc., on the new miniature pneumatic 
receivers, along with more conventional measure­
ments of flow, pressure, and temperature. It is avail­
able either “blind” or with an indicating scale for at- 
the-scene measurements.

The Bristol Co., Dept. ED, Waterbury 20, Conn.
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• Wider Bandwidth
• Extended Sweep Frequencies
• Square Wave Response
• Higher Signal Sensitivity

For illustrated brochure containing 
complete specifications on this in­
strument and the name of our repre­
sentative nearest you, please write:

MOROANVILLE 7, NEW JERSEY

CIRCLE 177 ON READER-SERVICE CARD
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Write for Bulletin T-5002

ELECTRIC COMPANY 
156 Plum St., Trenton 2, N. J.

HEINEMANN

has this time delay relay 
aroused such interest?

• May be Energized Continuously . . . does not 
require auxiliary lock-in circuits ... a load car­
rier in itself

• Snap-Action contact speed ... up to Double­
Pole, Double-Throw switching.

• Simple Hermetically-Sealed time element. . . 
long life stability. Not subject to aging or fatigue.

• Low Cost as a unit; even lower considering sim­
plified installation.

• The Name . . . Silic-O-Netic Time Delay Relay 
... Meaning: SILICone controlled, magNETIC 
flux variation.

• It’s New . . . the Type “A” Silic-O-Netic Relay 
is a vastly improved model.

STRAIGHT FACTS
Time Delays from ’4 ,o 120 seconds

Small size . . . Overall dimensions
2')t' x 2 x 1%" . . . Weight 3 ozs.

Operation . Hydraulic magnetic principle 
providing positive contact operation, good 
contact pressure.

Contact capacity . 3 amp at 1 20 volts, 
AC (Non inductive load) . . D P D I
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MORE FOR INSTRUMENT DOLLAR!YOUR
I 
I
I 
I

New SHASTA 
Model 301A 
Wide-Range 

Oscillât. <r

NEW

Shasta
WIDE-RANGE 

OSCILLATOR

FOR DESIGN & TEST USE

FEATURES

★ Internal impedance 
less than 55 ohms

★ 10 cps to 1 me range

★ ± 1 db over entire 
range

★ Drives 600 ohm load 
@ 10 v. over entire 
range

★ Distortion less than 
1 %, hum level less 
than 0.1 %

★ Drift less than ± 2 %

DESCRIPTION-SHASTA's Model 
301A fills the need for a compact, 
rugged and reliable general-pur­
pose wide-range oscillator for 
laboratory or production test use. 
Simple, dependable circuitry pro­
vides top stability, low distortion. 
Its wide frequency range and low- 
impedance 1 60-milliwatt power 
output meets a wide range of 
test requirements. Built-in electron­
ically-regulated power supply 
reduces waveform distortion, im­
proves frequency stability, and 
minimizes effects of line voltage 
variations.

I
BRIEF SPECIFICATIONS

Frequency Range: 10 cps to 1 me, 5 steps
Max. Amplitude Variation: ± 1 db, 10 cps to 1 me 

Power Output: Max. 10 v. into 600 ohm load 

Distortion: Less than 1%
Min. Load Imp.: 600 ohms
Hum Level: Less than 0.1% of rated max. output 
Dimensions, Weight: 9%”H x 8 Wx9 D; 14 lbs. 

Price: $140.00 f.o.b. factory.

ACCESSIBILITY Is “tops,” thanks to 
SHASTA’s exclusive chassis design!

S-19

SHASTA “designed for the user” instru­
ments offer more usable features per 
dollar. Write today for Technical Bulletin 
301 A; please address Dept. SE-8

OTHER SHASTA QUALITY 
INSTRUMENTS - Expanded 
Scale Frequency Meters and Volt­
meters • Oscillators • AC Volt­
meters • Power Supplies • Wide 

Band Amplifiers • Bridges ‘ WWV 
Receivers * Decade Inductors

Shasta
BECKMAN INSTRUMENTS INC.

I Phone: LAndscape 6-7730 • Richmond 3, Calif.
See us at Weseon Show Booth #746 
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Parabolic Antenna

A New 3-in. Oscilloscope 
Measures 5-1/4 x 11 x 19 in.
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check these 
specifications:

Linearity Tolerance..........................±0.05%

you asked for!

Here are the details:

Minimum Output 

Voltage Increment ...................0.01%

Output Impedance .less than 130 ohms

NEW...the400 cycle 
__ —____g *

a. c. Potentiometer

WEIGHT 10 02

For Tropospheric Scatter
This 28-ft parabolic 

antenna is for tropo­
spheric scatter transmis­
sion. Antenna feeds have 
been designed for use in 
the 450-2700 Mc range.

Utilizing an aluminum 
mesh reflecting surface 
and back-up support, a 
65-lb wind load rating is 
provided. The antenna 
achieves excellent struc­
tural stability through 
the use of “K” frame 

construction, using all aluminum members. A de­
sign feature permits the raising and lowering of the1 
antenna feed to facilitate installation and mainte­
nance.

To eliminate transportation problems and mini­
mize damage normally attendant to the shipment 
of large crate items, this antenna is shipped in 12 
sections each of the reflecting surface and “K” frame 
members and then enclosed into two easy-to-handle 
shipping boxes.

Prodelin, Inc., Dept. ED, 307 Bergen Ave., 
Kearny, N. J.
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The 100 cycle Vernistat is an a.c. potentil 
ometer-type voltage divider that combine. 
high linearity and low output impedance. 
It is essentially a non-dissipative elerned 
adaptable to high temperature operation. 
Size and mounting dimensions are designed 
to the BuOrd specification for a size 1 
synchro.

• high linearity, inherent in the design 
principle, is maintained over the life of th- 
unit.
• low output impedance eliminates needl 
for isolation amplifiers in many application I
* high output current capability.
• low phase shift — less than 90 seconds! 
depending on model.
• can be coupled with synchros, resolvl 
ers and other components — as well as 
ganged.
• nonlinear functions can also be gei 

erated.
Class 5 ball bearings, centerless grouni 
shaft, and an aluminum housing machines 
to close tolerances combine to make the 
Vernistat a precision instrument. Shaft seals 
will be supplied where they are required by 
environmental conditions.

This 3-in. os­
cilloscope, the 
627R, is only 
5-1/4 in. high x 
11 in. deep x 19 
in. wide, to 
mount in stand­
ard relay racks. 
It responds from 

de to 300 kc and is flat from de to 150 kc. Horizontal 
and vertical amplifiers are identical and balanced. 
All operating controls are grouped for maximum 
efficiency and flexible performance. The 3-in. CRT 
is flat-faced, and it is a tight-tolerance type with re­
current or triggered sweep. It expands eight times 
tube diameter.

Also available is a new 5-in. oscilloscope, the 
632, for color TV testing. This new scope features 
a wide bandpass, flat at burst frequency of 3.58 mc. 
Sweep range is 20 cps to 100 kc.

Hycon Electronics, Inc., Dept. ED, Pasadena, 
Calif.
Wescon Show, Booth 241-2.

Input Voltage.............................. 130 v max.

Input Impedance. . . .up to 75,000 ohms 

•Trademark

vernista 
division

PERKIN-ELMER CORPORATIO 
Norwalk, Connecticut 
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WE 
KNOW 

ATÜRABLE 
REACTORS 

INSIDE 
OUT

hicago Electronic engineers have led 
i research and development work on 
aturable reactors for eighteen years, re- 
ulting in the production of the most 
onsistently accurate and closely con- 
Tolled components available today.

hms

wx.

hms

TlOf

Cbfcago Electronic
ENGINEERING CO., INC.
3223 WEST ARMITAGE AVENUE

CHICAGO 47, ILLINOIS

INDUSTRIAL TRANSFORMERS • SATURABLE 
REACTORS • SELF-SATURATING 

TRANSFORMERS
IRD CIRCLE 187 ON READER-SERVICE CARD

△ Swaging Tools
For Terminal Lugs

An improved line of 
swaging tools for use 
with swaging machines 
in the application of 
USECO terminal lugs is 
offered by this firm. The 
tools are made from 4130 
aircraft quality chrome- 
moly steel, flame hard­
ened and polished for 
accuracy and long life. 
A large stock of swaging 
tools and machines is 
maintained for imme­

diate delivery.
Swaging tools weigh 4 oz and are ordered by the 

part number of the terminal for which the tool is 
to be used. Swaging machines weigh 18 lb. They 
are rack and pinion type machines that develop 
pressure on a 4 to 1 ratio. They are constructed of 
machined gears to insure speed and ease of opera­
tion and long life.

U. S. Engineering Co., Dept. ED, 521 Commer­
cial St., Glendale 3, Calif.
Wescon Show, Booth 239.
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Test Instruments 
For Color TV

The Model CB-2 Color Bar 
Generator (shown at top in illus­
tration) has the correct lumi- 
nace, chrominance, and phase 
angle as specified by the NTSC, 
and it displays six colors (plus 
black and white) simultaneously. 
The DG-1 White Dot Generator 
(bottom) produces small, square 
dots as well as cross-hatch, hori­

zontal bars, and vertical bars; this unit produces ex­
ceptionally stable patterns due to the fact that the 
frequencies are derived from count-down circuits 
from a master 315-kc oscillator.

Features of this firm’s sweep generators include: 
frequency coverage of 0-1400 Me; sweep widths up 
to 85 per cent of center frequency; output voltage 
of 1 v into 50 ohms at fundamental frequency; leak­
age sufficiently low to permit measurements at maxi­
mum receiver gain; low maintenance; and flatness 
within 5 per cent over sweep width.

The power source is 115 v 60 cps ac; 50 cy is also 
standard on request.

Telonic Industries, Dept. ED, Beach Grove, Ind.
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□ □
□

NEW 2PDT Sub-miniatura—Bullatin 
GEA-6412
Micro-miniotura—Bullatin GEA-6346
SPDT Sub-miniatura—Bullatin 
GEA-6211

TITLE

STATE

NOW—G.E. adds 2PDT sub-miniature
to small sealed relay line

Now—to give you still more flexibility 
in applying General Electric hermeti­
cally sealed relays to your electronic 
systems—G-E engineers have devel­
oped the new 2PDT sub-miniature. 
Like other ratings in the G-E sealed- 
relay line, this new unit combines 
small size with unusual reliability under 
severe temperature, shock, and vibra­
tion conditions—making it ideal for air,

4 MORE G-E SEALED RELAYS YOU CAN USE

D Micra-miniatura ralay: Weighs only 
.35 oz, measures .34 in. by .78 in. by .84 in. 
Rated 2 amp resistive at 28 v DC or 115 v 
AC. Also available in current-sensitive 
models. Standard relays withstand ambi­
ent temperatures of 125 C, and 2OGs ac­
celeration at 50 to 500 cps.
B Sub-miniatura SPDT ralay: This rugged 
relay weighs only .9 oz and occupies less 
than .8 cu. in. of space. Available for 
d-c or 400-cycle a-c operation. Contacts 
are rated 2 amp at 28 volts DC or 115 
volts AC.
0 High-spaad 4PDT ralay: Is especially 
designed for use where operation as fast

MAIL TODAY FOR G-E RELAY DATA
General Electric Co., Sect. E792-4, Schenectady 5, N. Y.

NAME........  
COMPANY 
ADDRESS
CITY............  

sea, as well as ground applications. 
Description: .651 in. in diameter, 1.6 in. 
long; weighs one ounce. Unaffected by 
vibrations of 10 to 55 cps at .12 in. 
maximum excursion or 55 to 500 cps at 
15Gs acceleration. Withstands shock 
tests in excess of 50Gs. Operates in 
ambients of 125 C. Available in a wide 
variety of coil ratings.

as 500 microseconds is required. Weighing 
only 5 oz and measuring in. by 1}} in. 
by 2/f in., it is ideal for such applications 
as ground-based radar, multiplexing of 
electronic signals, and computer circuits.

0 Miniature relay: Over 300,100,000 op­
erations without a miss is the record of a 
typical model of this relay. After the 200 
millionth operation there was less than 3 
mils wear between the armature tail piece 
and the contact lifter. Available in 2-, 3-, 
or 4-pole double throw and 6-pole nor­
mally open forms. Rated 5 amp at 28 
volts DC at 85 C.

□ 
□

High-*paad 4PDT Miniatura—Bullatin 
GEA-6212
Miniatura—Bullatin GEA-6213
HAVE G-E SALES ENGINEER CALL



NEW! for missilos, foxos, toloaioforing, 
airborno and portabio equipment

VOLTAGE REGULATED DC SEMI-CONDUCTOR 
POWER TRANSFORMERS

W/fS 9 f
MINIATURE

x Now avail­
able, a com­

prehensive range 
of INTIRVRRTlRf, 

.- efficient semi-conductor 
power transformers from 

% to 1 kilowatt. Input volt­
age from 11/» to 60 volts DC. 

Output—one or more Altered DC or

STANDARD

HIGH-POWER

controlled frequency AC voltages.
Voltage regulated type* available. Effi­

ciencies up to 90%, weight and volume a 
•mall fraction of conventional rotating equip­

ment. Meets applicable MIL specs for shock, accel­
eration and environment. Completely static, doos not

WRITE FOR 
ENGINEERING
DATA

generate radio noise, undamaged by short circuits.
A * Miniatura series supplies plate and bias power from % to 6 

watts, for telemetering, missiles, beacons, fuzes and portable 
equipment. Standard series supplies power to SO watts. High 

Rower series to one kilowatt ar more.
Interelectronics also produces high-rare reserve and rechargeable bat­

teries for powering INTIRVRRTOS and other equipment.

INTERELECTRONICS
2432 Grand Concourse, New York 58, N. Y.
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FROM TRIO 
metered-reliable 
ELECTRONIC 

POWER 
.GENERATORS

400'V 1000A/ lóOO'V 2000^ (Other special frequencies available)
I00VA Output . . .Voltage regulation less

1% . . .Total 
less than 2% 
than 0.5%.

distortion less than 0.5% at Vz
than 
load,

Trio Laboratories. Inc.
4025 Merrick Rd.. Seaford, N. Y. ED8

Accurate

at full load . . . frequency drift less

4" meter continuously monitors gen-
erator voltage for ease of operation. Precision paral- 
lel-T feedback amplifier assures long-term frequency 

stability and exceptionally low distortion operation. 
Integral, sturdy, heavy-gauge aluminum case. Rack­
type mounting at no extra charge. STANDARD 

MODELS START AT $395.00.

Please send me FREE data on Model DP 
for these frequencies:

Name Title

Company

Address

City Zone State

WU
4025 m e r r i c k road new y o r k
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Miniature Connector
For Printed Circuits

Digital Recorder

CIRCLE 195 ON READER-SERVICE CARO

sh

ON 
cat 
usi 
cru 
wi' 
an 
To 
an

This is a mini­
ature connector 
for printed cir­
cuit application. 
The connectors 
have 0.040 diam 
pins with 0.312 
spacing and are 
for 1/16" thick 
printed circuit 
boards.

Also available 
are printed cir­

cuit connectors having 0.200, 0.300 and 0.400 pin 
spacing. The pins can be furnished with 0.030, 0.040 
and 0.050 for 1/32, 1/16 and 3/32" thickness boards.

Nugent Electronics Co., Dept. ED, 621 E. 8th St 
New Albany, Ind.

DUAL OUTPUT 
NOW AVAILABLE IN 
LINK HI PRECISION 
GEAR BOXES
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Works

data in large-scale

at High Speeds
An autor 

quenced, high speed, digital 
recorder, the Model 3151 
provides a simple and eco­
nomical means for simulta­
neous recording of “on" or 
“off” voltage phenomena ap­
pearing on as many as 45 
channels at sampling rates 
as high as 2500/se7. Typi­
cal applications include mon­
itoring of operations and 

digital computers and other 
data-processing systems. Records are made in the 
form of black marks for “on” channels (positive 
voltage input of 1 v or more and no marks for 
“off” channels (no signal input) on electro-sensi­
tive “Teledeltos” recording paper.

Recording paper speed is in excess of 150 ips, 
providing approximately 1/16-in. spacing for the 
2.5-kc sampling rate. Standard 4 in. wide paper 
rolls contain 400 ft of recording paper, providing 
more than 3.5 million record locations on a single 
roll. A three-sequence digital interval generator 
is used to program paper drive functions. Each 
sequence is adjustable from 1 to 99,999 millisec 
in 1-millisec steps. The interval generator may be 
used with an external time base, such as the clock 
track of a computer data-handling system, for 
recording only selected portions of data.

Potter Instrument Co., Dept. ED, 115 Cutter 
Mill Rd., Great Nock, N. Y.

Link 013 series gear boxes are 
ideal where two different 
operating speeds are required, 
or where a fast positioning speed I 
and a slower speed are needed I 
(as in recorders). These precision I 
gear boxes are equally suited 
between any two functions— 
such as minutes/seconds. The 
extra shaft may eliminate the 
need for an entire second 
servo system.
The same custom quality and I 
flexibility which distinguishes 
the Model 012 single-output 
gear box is found in this new 
dual output series. Ratios range 
from 54 and 300:1 up to 25:1 
and 3125:1. Motor to gear box 
mounting adapters permit the 
use of these gear boxes with 
commonly used servo motors, 
and output shafts are available 
in two standard lengths, 
%* or 1%".

CHECK THESE OTHER MODEL 
012 AND 013 FEATURES:
• Lifetime lubrication — with 

temperature resistant silicon 
grease.

• Input speeds to 12,000 rpm 
@ .05 hp.

• Less than .27° backlash at 
slow shaft.

• Precision ball bearings and 
gears throughout.

• Dimensions of the model 013 
are 3%" x 3^" x 2%".

There is a ready-made Link 
single or dual output gear box to 
fit your performance, your ratio 
requirements — write 
Department ED for 
complete catalog.

IINRHAMTON. MBW YORK
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designers
|l da you have I* I ° 'special” 
I MOUNTING BASE

PROBLEM?
Call in Finn. Here’s a 
short story of two who did

Thyratron Control
Uses Inert Circuit Elements

This simplified, fast re­
sponse, grid control cir­
cuit produces a steep wave 
front grid firing potential 
which can be varied in 
phase from 0 to 180 deg. 
It is for such applications 
as high power, fast re­
sponse servos, regulated 
power supplies with vari­
able frequency inputs, mo­

tor controls, etc. Units are supplied in matched sets 
for full wave or three phase applications. Where ex­
tremely small levels of control power are available, 
a unit can be driven by a transistor.

Ortho Filter Corp., Dept. ED, 196 Albion Ave., 
Paterson 2, N.J.
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ONE COMPANY isolated a deli­
cate gyro amplifier with this un­
usual base. Finn-d esigned, it licked 
crucial space and weight problems 
with its lightweight construction 
and sub-miniature Finn Mounts. 
To MIL-C 172-B. it has company 
and Air Force approvals.

Electromechanical Switches

These are only two examples of 
the technical skill, experience and 
facilities available at Finn. An ap­
proved source, Finn can lick your 
"tough specials" at a competitive 
price. What’s more, many "special" 
and standard mounting bases are 
stocked for immediate delivery.

LEAR, INC. fitted an auto pilot 
component way up in the TF- 1 02’s 
nose with this Finn base. Space 
envelope was extremely critical; 
hence, sub-miniature Finn Mounts 
and space-saving design Ap­
provals. Lear Inc., Air Force, Air 
Frame. To MIL-C 172-B, of course.

For more information, 
write to the address below. Or call

HAwthorne 7-4100

FINN
ELECTRONICS DIVISION

T. R. FINN & Company, Inc. 
200Central Ave., Hawthorne, N.J.

Pioneers in Lightweight 
Mounting Bases

Offered in Wide Variety
Several types 

of electrome- 
c h a n i c a 1 
switches origi­
nally designed 
and built for 
service in tele­
phone systems, 
are now being 
made available

for industrial applications. The switches include two 
general types: automatic stepping switches, and key 
switches for manual operation.

Principal among the stepping switches is the XY 
Universal Switch (illustrated) used in thousands of 
dial telephone exchanges in this country and abroad. 
This switch is a two-motion, 100-point step-by-step 
switch that operates over 10 points in a primary di­
rection, and 10 points in a secondary direction. It 
can be used for searching through 100 four-wire cir­
cuits to find a particular circuit, for selecting a par­
ticular circuits from among 100 circuits, or for per­
forming consecutive operations in 100 separate 
circuits.

Similar but smaller is the XY Deca Switch, pro­
viding 10-point selection among 10 four-wire cir­
cuits.

Among the key switches are a wide variety of cam 
key, indicating, plunger, push, and twist button 
types, with locking and interlocking features if de­
sired. Suitable mountings for single or multiple key 
arrangements of any type also are available.

Telephone Div., Stromberg-Carlson Co., Dept. 
ED, Rochester 3, N.Y.
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electron tube shields

MISSILE

help them get

where they’re going!

MILITARY “B” TYPE HEAT-DISSIPATING 
ELECTRON TUBE SHIELDS* END TUBE FAILURES 
CAUSED BY HEAT AND VIBRATION!

«5»

There is an IERC tube shield to fit your design and 
equipment needs. Write and ask for
IERC technical bulletin 1204-356 -*£3011
on heat-dissipating shields and to 
receive new bulletins regularly.

IERC offers the only shields commercially available 
that will meet or exceed MIL-S-9372 for temperature 
resistance, vibration control, compatibility with all 
tube diameter tolerances and have approval as Heat-dissipation 
shields for providing lowest bulb operating temperatures 
through proper design and function.
Improve your equipment reliability-specify IERC "B” type 
shields to end premature tube failures caused by 
heat and vibration effects.

’Patents Pending — Cross ■ 11ce nsed with North American Aviation, Inc

International '1
electronic research corporation

145 West Magnolia Boulevard, Burbank, California
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Precision Resistors
Tolerances

KESTER
SOLDERFORMS
BIG STEPtype BW is rated at 1/2
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ELASTIC
STOP

with power
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ELECTRONIC DESIGN

For information on all electronic fastener probh 
write ESNA—address Dept. N56-857.For your Coordinator, 

ask your Purchasing Department to send 
for this cost-reduction tool.

DIVISION ESSEX WIRE CORPORATION 
121 DODGE STREET, DEKALB, ILLINOIS DESIGN HEADQUARTERS FOR SELF-LOCKING FASTENER

Here is the world’s smallest self-locking nut, developed espej 
cially for your miniaturization program. Sizes as small as .1(1 
across flats. The famous red nylon locking collar damps on 
severe shock and vibration—grips the bolt thread—holds adjust 
ment indefinitely. One-piece fasteners -no extra parts can dron 
into delicate equipment and short out circuits. Weight, installs 
tion space and assembly time are cut to a bare minimum. NyW 
collar makes miniature ELASTIC STOP nuts reusable man 
times. And the installed cost is considerably less than set screw 
or other double-operation fastening methods.

ELASTIC STOP NUT CORPORATION 
OF AMERICA

2330 Vauxhall Road, Union, N J.

1/4%, and 1/10% are standard; however, tolerances 
of 1/20% and 1/50% may be obtained on special 
order.

Both types are non-inductively wound, equipped 
with No. 20 tinned annealed copper or high copper - 
content alloy pigtail wire leads. In applications re­
quiring matched resistors, such as in analog com­
puters or bridge networks, these types may be 
matched to 1/50%.

Precision, Inc. Dept. ED, 730 Lyndale Ave., 
Minneapolis, Minn.

I l • output of I mw.
It is equipped 

' with Uni-Dial
JP* - construction

which provides 
complete inte­

gration and simple operation. Large, direct-reading 
dials indicate frequency and attenuation.

Other features of the instrument are: provision 
for external modulation by multiple pulses; auto­
matically tracked power monitor; and non-contact­
ing oscillator choke.

The modulator, utilizing printed circuit tech­
niques, permits internal pulse and square wave 
modulation from 10 to 10,000 pps at pulse widths of 
from 0.2 to 10 psec.

Polarad Electronics Corp., Dept. ED, 43-20 34th 
St., Long Island City 1, N. Y.

Production Cost-Cutting!
Take a giant step i 
forward in lowering J 
assembly costs with A 
Kester Solderforms. m 

i Labor costs arc re­
i duced, assembly op- M| 
1 erations speeded up. Ml 
| There’s no solder 
■ waste, and the end MH 
• result is a neater, 

more expertly fin- M
ished product ■
WRITE TODAY for com- ■
plots Kester Solder forms ■

| information. Free!
। KESTER SOLDER ■ 

COMPANY
1 4266 Wrightwood Ave. ^H
k Chicago 39, Illinois
A Newark 5, New Jersey 

Brantford, Canada

■ HIS new tool for purchasing agents and design­
ers permits actual visual fabrication of hundreds 
of cord sets and power supply cords... at your 
desk... in a few short moments.

Simplified charts give quick selection of ap­
proved wire for your specific product... and all 
Cords, Ltd. types of standard plugs and connec­
tors that are best adapted to it. The dial side of 
the Cordinator then permits visual construction 
of the Cord Set you have selected.

All wire, plugs and connectors are standard 
approved components which minimize costs ... 
assure you scheduled delivery!

The MSG-34 
covers S, C, and 
X Band fre­
quencies — 4200 
to 11,000 Mc-

Microwave Signal Generator
Covers 4200 to 11,000 Me

to 1/50%
Ideal for printed cir­

cuitry or for use in limit­
ed space applications, 
Precise-Ohm AW and 
BW resistors measure 
only 1/2" diam and ap­
prox 1/2" long. Type 
AW is rated at 1/4 w; 

v. Tolerances of 1%, 1/2%,

NOW!
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\TION

HERE IS THE MOTOR
TO FIT YOUR SPECS

CIRCLE 211 ON READER-SERVICE CARD FOR MORE INFORMATION

Model 1700-3

CHECK THE SPECS

as .11

install

ALLOY METAL WIRE DIVISION'ALLOY

TENER

lATlON
CIRCLE 209 ON READER-SERVICE CARD FOR MORE INFORMATION

Tantalum Capacitors 
In Wide Range of Rating

free 
data

e man 
t screw

El Ray manutacturss 
fractional H. P. 

electrical motors 
to meet any 
specifications

^Electrical and Heat ? 
/I Conductivity of Copper 
plus Heat Resistance of Nickel

EL RAY
MOTOR CO., INC. 
11747 Vose Street 
North Hollywood 

California

Typical of the fractional H. P 
Electrical Motors designed and 
manufactured by El Ray is the 
Model 1700-3, a D. C. plane­
tary geared motor with clutch. 
On all designs, mountings lead 
configurations, shaft lengths 
and shaft diameters are furn­
ished to your specifications. All 
units meet or exceed Govern­
ment environmental standards. 
Write for literature showing 
complete line of basic designs.

A core of high conductivity oxygen-free 
copper, metallurgical!/ bonded to a sheathing 
of "A Nickel — that s Alloy's Nickel-Clad 
Copper Wire. Widely used in aircraft industry 
for spark plug electrodes and bunched instru­
ment wiring, this bimetal wire offers the design 
engineer a versatile tool for many other elec­
trical and heat-transfer applications.

Nickel-Clad Copper Wire can be obtained 
in almost any variation of copper core and 
nickel sheathing. Two grades — 27% Nickel 
and 64% Nickel are in general use today. 
Additional combinations will be made to your 
specifications.

Other clad-metal wires are also available, 
including Inconel-Clad Copper and Inconel­
Clad Nickel.

For complete engineering 
and application data on our 
Nickel-Clad Copper Wire, send 4 f 
today for Technical Bulletin T-3. / Bfl/

¡ELECTRONIC DESIGN • August 15, 1956

Q-Meter Jig
For Low-Impedance Measurements

The Model 10- 
r- hu

I H ’"’I" ■

‘ a s 11 r ‘ ’
™ I HU * 0 Hhates

m r ¡1 h i •
4 . . r • > h hi-1

am ■ and nl

capacitors, tran­
sistor parameters, transmission line characteristics, 
resonant by-pass capacitors, vhf and uhf tuner 
parameters, r-f impedance of electrolytic capacitors, 
antenna impedance, and other low impedance com­
ponents.

Radio Instrument Laboratories, Dept. ED, 12-05 
Sumner Place, Fair Lawn, N. J.

CIRCLE 210 ON READER-SERVICE CARD FOR MORE INFORMATION

Describes methods and instru­
mentation for precise digital 
determination of rpm at high 
shaft speeds. Shows typical ap­
plications, including tachometry 
systems requiring no shaft load. 
Methods employed provide ac­
curacies to .001%. depending 
on speed.

High ratings are available in the type TNT sub­
miniature tantalum electrolytic capacitors. These 
metal-encased capacitors, only 0.145 in diam x 3/8 
in. long, fit readily into miniaturized transistor cir­
cuits. Five different ratings are available: 80 mfd 
at 3 v: 50 mfd at 6 v; 25 mfd at 15 v; 15 mfd at 30 v; 
and 8 mfd at 50 v.

P. R. Mallory & Co., Inc., Dept. ED, Indianapolis 
6, Ind.

—U|/|) H.K.PORTER COMPANY, INC. 
nAr Prospect Park, Pennsylvania

CIRCLE 213 ON READER-SERVICE CARD FOR MORE INFORMATION

VOLTAGE:
28 VDC

CURRENT-
1.3 amps, full load

OUTPUT.
150 oz. inches @
60 RPM, Clutch 
Setting for slippage 
at 165 oz inches

LENGTH:
From mounting 
flange, 4.025 inches

DIAMETER:
1.125 inches

WEIGHT: /
12 ounces /

Panel Mount Hygrometer
Accurate To Within 4%

Panel mount hygrome- ^B^ ter Model 102 is a pre­
cise humidity’ indicator 
Miitablf for all mdns- 

w tries This msinmnmt
W *a' - B I H can l>e eas^y m°unted in

• a panel, and the hu­
' midity sensing element

• can be remotely located.
Designed for humidity 

chambers and process control panels, it is accurate 
to within 4%, and no calibration is necessary be­
cause of a negligible temperature coefficient.

EL-Tronics, Inc., Dept. ED, 1420 Walnut St., 
Philadelphia, Pa.

CIRCLE 212 ON READER-SERVICE CARD FOR MORE INFORMATION

For your free copy, 
please address Dept D-8

Berkeley_ _ _ _ _ _ _ _ _
division of Beckman Instruments Inc,

’02 Phone LAndscape 6-7730 • Richmond 3, Calif.
■ -■ - W ———————————————

See us at the Wescon Show Booths #718-719
CIRCLE 208 ON READER-SERVICE CARD FOR MORE INFORMATION



In-Line Readout Indicators
All Numbers In One Plane

GENERAL RADIO Company

BOOTH 810, WESCON SHOW
CIRCLE 214 ON READER-SERVICE CARD FOR MORE INFORMATION

CIRCLE 216 ON READER-SERVICE CARD FOR MORE INFORMATION

How to select
a Thermistor

CIRCLE 219 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE 217 ON READER-SERVICE CARD FOR MORE INFORMATIONCIRCLE 215 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN

Fnnwul Ek d has ju. r 
completed a comprehensive 
catalog on thermistors. It 
tells what thermistors are; what they do; where they are used; 
and how to select a thermistor for different types of applica­
tions. It’s comprehensive. It has complete technical data. 
And it’s free.

Fenwal engineers are highly experienced in the manufacture 
of precision thermistors. Fenwal Electronics produces a com­
plete line of highly stable thermistors in the form of small 
beads, discs, washers and rods. Because Fenwal thermistors 
have such a high sensitivity and great stability they are ideal 
for many applications.

Send for free catalog. Whether you are now using thermistors 
or not, you’ll find it handy to have on file. Write to Fenwal 
Electronics Incorporated, 51 Mellen St., Framingham, Mass.

Type 1419* 
Polystyrene

Decade 
Capacitor:

$195.00

Hard finish ther­
mosetting plastic. 
Available fast— 
often from stock

High quality- 
low cost stand 
ard parts

Standard Parts Division 
1422 S. Broadway, Dayton 1, Ohio

Makers of 
Precision Thermistors

The VA-97 is a rugged, 
itUh reflex klystron suitable

for use as the local oscil- 
|Bfe lator tube for airborne

j^B radar and similar appli-
flB cations. In the VA-97 re-

^ex klystron, the integral 
external tuning cavity 
design 
up to a frequency range 
of 34.0 to 35.6 kMc.

This design combines 
high environmental performance with excellent 
electrical performance. It is tough and reliable and 
is rated for use at any altitude without pressuriza­
tion. At only 400 v beam voltage, it provides ade­
quate power and electronic tuning for radar local 
oscillator service. The VA-97 features a slow-mo­
tion tuner free from mechanical backlash.

Varian Associates, Dept. ED, 611 Hansen Way, 
Palo Alto, Calif.

Instrument and Control 
Knobs—PRICED RIGHT

Many more de­
signs than shown 
—complete size 
range in most

Three new in- 
• line readout in-

' If I»« • i» d. M^iit d
1 o r electronic 
counting instru­
ments, featuring 

all numbers in one plane. Known as the 5910 Series, 
the three models were designed with large, easy-to- 
read numbers to reduce operator fatigue and pro­
vide greater accuracy through fewer reading errors. 

Each of the indicators retain their readings while 
the counter accumulates new data. This will per­
mit a sharp reduction in instrument display time, 
speed up measurements, and make possible more 
samples per unit time than before.

Each digit of the Series 5910 uses a novel ar­
rangement of seven lighted bars to form any num­
ber from zero to nine. Numbers on all three indica­
tors, varying in size from 4 to 6 digits, can be easily 
read from any angle and from across a room.

Each digit consists of a plug-in module formed 
by a printed circuit board, 2 tubes, 4 printed circuit 
relays and a printed display panel. Using palladium 
contacts, the relays are guaranteed for 50 million 
operations. Any relay can be changed without dam­
aging the printed circuit board.

Berkeley Div., of Beckman Instruments, Inc., 
Dept. ED, 2200 Wright Ave., Richmond 3, Calif.

90 West Street NEW YORK 6 • 8055 13th St., Silver Spring, Md. WASHINGTON, O.C. 
1150 York Road, Abington, Pa. PHILADELPHIA

920 S. Michigan Ave. CHICAGO 5 • 1000 N. Seward St. LOS ANGELES 38

CIRCLE 218 ON READER-SERVICE CARD FOR MORE INFORMATION

Voltage Recovery: less than 0.1% 
of original charge after a charge of 1 hour 
and a 10-sec discharge thru a resistance 
= 1 ohm/volt of charging

High Insulation Resistance: greater than 
1012 ohms

Dissipation Factor: less than 0.0002 A 
above 100 cycles

Excellent Frequency Characteristics: B* ' 
d-c capacitance = 1-kc
value within 0.1% BH

Capacitance Range; .001
to 1.1 lMf in .001Mf B&?>
steps

Accuracy: j 1% Bs^wBi

Klystron
34.0 to 35.6 kMc

Wl

ENGINEERING 
know-how for 35 years

FREE!
Engineer's 
SPEC 
GUIDE

ELECTRONIC WIRE 
& CABLE 

insulating tubing & sleeving

200 Varick Street
Dzaxmmxmznamss 
New York 14, N. Y.

1373*
wire items

IN STOCK

Send for complete catalog

KURZ-KASCH



COlßttMIW
SAVES YOU MONEY 
ON SMALL PARTS AND 
FASTENERS

How about your 
.fasteners and small parts? 
Send us specifications for quotation.

Write for Catalog.
John Hassall, Inc. • Box 2202 • Westbury, L. I., N Y.

SINCE 
1850

CIRCLE 221 ON READER-SERVICE CARD FOR MORE INFORMATION

NAILS. RIVETS, SCREWS 
AND OTHER COLD-HEADED 
FASTENERS AND SPECIALTIESHassall

IN THE NORMAL EXPANSION AND DEVELOPMENT 

OF THE BEEDE INSTRUMENT LINE THE VU METER 

BECOMES ANOTHER PROMINENT MEMBER. THE 

MOST POPULAR MODEL IS IN THE 16 STYLE. 

Inquiries as to modifications of 

this meter are always welcome

DEEnC ELECTRICAL INSTRUMENT CO., INC.DEELzE PENACOOK, N. H.

ON C'RCLE 222 ON READER-SERVICE CARD FOR MORE INFORMATION
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Power Supplies
For Programming Applications

These newly
1 ' ■ ' * l « I > I

• -V-' WW I I ' I
|||M - •. < I • : • 11

"■ 1 I

quiring remote 
control and/or programming according to com­
mands from an operator or control system—such as 
in tube-test programming, automatic production 
testing, and other automated processes.

Also useful for general applications, all three 
models feature main and vernier controls, auxiliary 
bias and filament outputs, as well as high regula­
tion over full range and for all load conditions.

Designated Models 231-A, 232-A, and 233-A, all 
units have an output range of 0-300 v, regulation of 
0.1 v, and ripple of only 1 mv. Current outputs for 
the various models are 0-100 ma, 0-200 ma, and 
0-300 ma.

Electronic Measurements Co., Inc., Dept. ED, 
Lewis St., Eatontown, N. J.
CIRCLE 223 ON READER-SERVICE CARD FOR MORE INFORMATION

Twin Triode
For Computer Use

The 6829, a 9-pin min­
iature medium-mu twin 
triode is the first in a 
line of 5-star high reli­
ability computer tubes, 
designed for service in 
the severe environments 
in which airborne and 
mobile military comput­
ing equipment must 
operate.

The 6829 has an alti­
tude rating of 60,000 
feet and withstands im­

pact acceleration of 450 g and vibrational accelera­
tion of 2.5 g. Max plate voltage is 275 v and plate 
dissipation of each plate is 2.2 w. In typical com­
puter applications with 100 plate volts and zero grid 
volts, each section draws approx 17 ma plate current. 

When operated with a cathode bias resistor of 
220 ohms and with 150 plate volts, each section has 
an amplification factor of 47, plate resistance of 
7000 ohms and transconductance of 6700 pimhos. 
Plate current cutoff is achieved with 4.8 grid volts 
when 150 plate volts are applied.

General Electric Go., Tube Dept., Schenectady 5, 
New York.

ACTUAL SIZE

ead
subminiature

CENTRIFUGAL 
BLOWER

Here is the most compact centrifugal blower unit 
made . . EAD's high-velocity subminiature centrifugal 
blower is only long, weighs only 6 ounces, yet it can 
move 13 cfm of air at a velocity of 3,000 feet per minute— 
and the volume holds up at high static pressures. It is 
driven by EAD's new one-inch diameter motor. The metal 
blower housing can be rotated to any position desired 
for maximum efficiency in cooling radar equipment, 
amplifier units, transmitter equipment, oscillators, and in 
other applications where high temperatures in confined 
areas demand miniaturized blowers with the highest 
possible performance characteristics. EAD’s subminiature 
blower units meet all applicable MIL specification, and 
low temperature rise makes them suitable for high altitude 
and high ambient temperature operation.

Modifications of standard models or completely new 
designs can be engineered to meet your special cooling 
needs. Write for complete information.

CFM
13 @ 0" SP 

10 ® 1.0" SP
7 @ 0
5 @ .2" SP

MAX. SP. 2.5 0.6

RPM 20,000 11,000

AMPS 0.1 0.06

WATTS 10.0 6.0

CAPACITOR 
Mfd /Volts

0.25/220 0.1/220

WEIGHT 
(OUNCES)

6 6

MODEL NO. B2GIQ-C B2HIY-C

GENERATORS
CENTRIFUGAL FANS 

»LOWERS
INDUCTION MOTOW

CIRCLE 224 ON READER-SERVICE CARD FOR MORE INFORMATION

391 CENTRAL AVENUE • DOVER, NEW HAMPSHIRE

CIRCLE 225 ON READER-SERVICE CARD FOR MORE INFORMATION
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Communications Receiver KNEE
Measures Reradiation of TV Receivers

or rCIRCLE 228 ON READER-SERVICE CARD FOR MORE INFORMATION

SW1
CIRCLE 232 ON READER-SERVICE CARD FOR MORE INFORMATION

ser

CIRC

accom

GAMEWELL
MINIATURE
SINE-COSINE
POTENTIOMETER

1.160

ACTUAL SIZEAND THREE DECKS

CIRCLE 227 ON READER-SERVICE CARD FOR MORE INFORMATION CIRCLE 229 ON READER-SERVICE CARD FOR MORE INFORMATION

ELECTRONIC DESIGN

Maximum versatility, 1 to 3 decks, wide range of contact 
arrangements. Specially impregnated glass melamine 
wafer. Solder type lugs. Positive indexing.

WRITE FOR ALL E-LITE SPECIFICATIONS: Catalog 

*103. There is an E-Lite miniature indicator for every 

commercial and military application.

PRECISION 
POTENTIOMETERS 
Manufacturer* of preci*lon 
electrical equipment since 1 855

OFFERING 
UP TO TWELVE 
POSITIONS 
PER DECK

9844 REMER STREET•EL MONTE. CALIFORNIA

CIRCLE 230 ON READER-SERVICE CARD FOR MORE INFORMATION

FOR AK
TEST KIT OF TYP'.

cuits, can

For further information, write:
THE GAMEWELL COMPANY, Newton Upper Falls 64, Mass

This new RVG-17XS saves 
weight, space and cost, avoid­
ing eccentric gears, cams and 
complicated mechanisms.

Four brush contacts move 
over uniformly wound rec­
tangular card to pick off out­
put voltages proportional to 
sine and cosine of input 
angle, at speeds to 60 rpm.

GA 5-26

E-LITE dual lamp indicator. . .That’s right—in dia­
meter, the1F E-Lite is actually knee-hlgh-to-a-grass- 
hopper!... only %" And from end to end, It’s only 1^» 

Yet, inside it contains two Independent plug-in lamps 

which are available in different colors, thus, the Model 
1F E-Lite can provide VISUAL COMMUNICATION of 
four different conditions.

'n metal <£S0, " moling '
“«ou» ‘ • • W» drill L 2

»-r 9 * ^rtainl

_ The new SP-
ÈL 600-VLF com­

' "■ ' I I P t ' . I , 

i • । " । *
I. I I ■'

ii„ 11 :
’ * Docket No. 9288

on reradiation 
of radio receiv­

ers as it affects TV set manufacturers. Operating 
over an extremely low frequency range, 10 kc to 
540 kc, the SP-600-VLF is ideally suited to meas­
urement of low frequency radiations common to 
TV flyback circuits, and other sources of spurious 
emissions.

Hammerlund Mfg. Co., Inc., Dept. ED, 460 W. 
34th St., New York 1, N. Y.

IlhUn FOR engineering data sheets 
IV'UlV ON ROTARY SWITCH AND:

IVi" Ruggedized Meters; 1" and 1!4" Panel 

Meters; IVz" VU, Db and Illuminated Meters; 
Miniature Multitesters; and Side Indicators.

(W 1IBII internationalW instruments, inc.
PO. BOX 2954, NEW HAVEN 15, CONN. 

Cable "INTERINST"
CIRCLE 231 ON READER-SERVICE CARD FOR MORE INFORMATION

Frequency Measuring System
Has 10 cps to 600 Me Range

——Testing of precision 
quartz crystals and fil-

• । I ♦.v . inagn« t'»b • »it. hi

,< TS* an(l a x uicty of
, I other highly selective

Illy components or circuits,
such as oscillatory cir-

& plished quickly and pre­
* 1 * -«Ik wisely by means of this
■. ,. .. frequency measuring 

system. Known as the 
Type FT-XZB Decade Frequency Measuring Sys­
tem, is also valuable for pre-setting of communica­
tions receivers, for monitoring of transmitter fre­
quencies, and for incoming inspection. Non-skilled 
personnel can use it.

The FT-XZB consist partly of a frequency syn­
thesizer which contains as its frequency standard a 
100-kc quartz crystal with an accuracy of 2xl0'7. 
Through the use of precise frequency dividers, the 
synthesizer provides standard frequencies which 
may be fixed or continuously varied from 30 cps to 
30 Me.

The FT-XZB, when used with suitable receivers, 
also permits telemetering of frequencies covering a 
range of 10 kc to 30 Me; and frequency recordings 
over a range of 10 cps to 600 Me, when used with 
separate de recorders.

Instrument Div., Federal Telephone and Radio 
Co., Dept. ED, 100 Kingsland Rd., Clifton, N.J.

sub-mi mature

<5 swit«4

RVG-17XS
1 Vk" diameter 

1 ’/is* long
Condensed specst

Total Resistance...................... 1 8K
Angle of Rotation.................. 360°
Weight.................................1.5 oz
Torque................................. 14 oz-in
Resolution...................................0.5°
Angular accuracy....................* 1*
Amplitude accuracy.............* 1 %
Max volts across winding... 1 50 
Nominal life... 1,000,000 cycles 
Special resistance, longer life and 
higher speed available

SHAKEPROOF
St. Charles Roaa, Elgin, Illinois



Test Chamber
g ambu?

Quick, low-cost way to

RNIA

CIRCLE 237 ON READER-SERVICE CARD FOR MORE INFORMATION

CIRCLE 234 ON READER-SERVICE CARD FOR MORE INFORMATION

Cooling Fan
For Electronic Cabinets

me

CIRCLE 238 ON READER-SERVICE CARD FOR MORE INFORMATION
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Writ» or phono: 
OLIVER P. BARNES, 
Pr»»id»nt— 
DECISION/INC 
1423 FIRST NATIONAL 
BANK BLDG. 
CINCINNATI 2, OHIO 
GArfieid 1-1700 wh0QDDD

Has —100 to 400 F Range

MOTOR DIVISION
WRIGHT MACHINERY COMPANY

Durham, North Carolina 
Subsidiary at Sperry Rand Corporation

Model 
Elec­

Cabinet 
Fan is

787 W. Glendal» Av»., Milwaukee 9, Wis, 
Established 1914

The 
2E610 
tronic 
Cooling

sure ... if the odds 
arc* in YOUR favor . . .

Wright Machinery Company manufactures 
precision motors and synchros which meet U. 
S. Government specifications. They are charac­
terized by their light weight, excellent torque to 
inertia ratios, high precision, and dependability 
under varying environmental conditions. Inqui­
ries are invited on the many designs presently 
manufactured as well as units engineered to 
customer’s special requirement.

■ matically main­
tains accuracy 
during continu­

ous operation within ±2 F. Known as the Model 
D-102A, it is constructed entirely of steel and has a 
12-cu ft stainless steel inner chamber completely 
sealed to prevent moisture seepage into insulation. 
Radiation losses are kept to a minimum. The cham­
ber temperature can be dropped to — 65 F in 40 min 
or raised to 400 F in 30 min, starting at room tem­
perature.

Low temperatures are generated by dry ice placed 
m a special compartment. A motor driven fan cir­
culates air over the ice. Refrigerated air then passes 
through the working volume in a double convection 
system. High temperatures, selected by a 3-w 
switch, are supplied by an electric heating element. 
Standard design includes a triple-pane, sealed ob­
servation window and three instrumentation ports.

Mantec, Ins., Dept. TO, 126 Maryland St., El 
Segundo, Calif.

This com­
pletely self-con­
tained, multi­
environment test 
chamber pro­
duces tempera­
tures ranging 
from —100 to 
400 F and auto-

Publishert of th» authoritative Engincert' Job Directory

CIRCLE 236 ON READER-SERVICE CARD FOR MORE INFORMATION

Wright

bring wiring diagrams to life
BRADY PERMA-CODE WIRE MARKERS

• For any wire, any temperature, any application •
• Tell which wire goes where—for less than 1 8c per lead.
• Self-sticking — go on fast.
• Insure proper installation of your electrical system
• Reduce down-time for repair or trouble-shooting
• 1^" and % "lengths stocked by distributors in 160 cities.
• Over 2000 stock markers plus NEMA codes for imme­

diate delivery. 8i

Write for FREE SAMPLES you can use!

DECISION/INC—nationwide specialists in re­
cruitment of engineering personnel—have an 
active and enviable record in developing job 
opportunities for men who want bigger sal­
aries and a chance for greater personal 
achievement.

DECISION/INC 1- retained by more top­
ranking firm» thruout the nation than 
any other orguninuth.n tu find the right 
man for eueh job. Thi* ronfidential eerv. 
ice roxtH you nothing.

It takes TIME—MONEY—EFFORT to im­
prove your job situation If you are an en­
gineer or scientist, particularly in the ELEC­
TRONIC—AERO-NAUTICAL or GUIDED- 
MISSILE field. DECISION/INC will do this 
quickly, effectively at no cost to you.

HOW? Our placement specialist de­
velops a plan “tailor-made” for you 
—which includes a resume of your 
experience . . . and then a review by 
selected companies leading to confi­
dential interviews at your conveni­
ence and onr client’s expense.

NOW /s the lime for DECISION!
All vou do Now is . . . send us your 
name, home address, job interest or 
title. We take it from there.

s »•-«•• •I 'i
.'v (... ।

* s । • i' ।* 11 ’ ।: H •"
wide rack with 
a 10-1/2 in. 

panel height. It is a twin 6-1/2 in. centrifugal blower 
with each wheel double inlet, resulting in high air 
delivery and adequate motor cooling. It is equipped 
with a 1/8-hp double shaft motor and produces 800 
cfm under normal operating conditions.

The 2E610 is equipped with a permanent air 
Iter and a 19-in. x 10-1/2-in. stainless steel grille 

[covering the entire front. Modifications are avail­
able to specifications.

McLean Engineering Laboratories, Dept. ED, 
P. O. Box 228, Princeton, N.J.

CIRCLE 235 ON READER-SERVICE CARD FOR MORE INFORMATION



announces

INERTIAL NAVIGATION *
devetop/nentjnvfframfor an advanced Airforce mtssde
Inertial Navigation offers the most advanced concept in guidance, 
requiring no terrestrial source of energy or information, no earth- 
bound direction once the ultimate destination is selected. It offers 
the most promising solution of the guidance problem for the long- 
range missile.

While the principles are simple, the realization involves advanced 
creative engineering. ARMA’s many successes in the creation of 
precision instruments and systems for navigation and fire control, 
especially precision gyroscopic reference systems for all applica­
tions. fit it uniquely for a major role in this advanced area.

The height of imaginative resourcefulness and engineering skill 
are required to create the degree of precision — hitherto unattained 
— in the components essential to the guidance of advanced missile 
systems — the gyros, accelerometers, and computer elements. Minia­
turization must be coupled with extraordinary ability to provide 
utmost accuracy under conditions of extreme velocities, tempera­
tures, and accelerations.

There’s significant scientific progress to be achieved at this leader­
ship company and individual renown to be won, by engineers 
associated with ARMA’s Inertial Navigation Program. Many sup­
plementary benefits make a career here doubly attractive. ARMA 
engineers are currently working a 48 hour week at premium rates 
to meet a critical demand in the Defense Dept’s missile program. 
Moving allowances arranged.

Salary — up to $15,000 
(Commensurate with experience)

Send resume in confidence to:
Manager of Technical Personnel, Dept. 674

a/wa
Division of American Bosch Arma Corporation 

Roosevelt Field, Garden City, Long Island, N. Y.

Immediate opening» 
for Supervisory and 
Staff positions as 
well as for 
Senior Engineers, 
Engineers, and 
Associate Engineers, 
experienced in: 
Systems Evaluation 
Gyroscopics 
Digital Computers 
Accelerometers 
Telemetry 
Guidance Systems 
Reliability 
Stabilizing Devices 
Servomechanisms 
Automatic Controls 
Thermodynamics 
Environmental

Research 
Weight Control 
Transformers 
Production

Test Equipment 
Standards

DuPont

Specify TENSOLON for all your

TEFLON® HOOK-UP WIRE 
REQUIREMENTS

k

I *.I
- ----

198 MAIN STREET TARRYTOWN, NEW YORK
ah t । । u> n . . lei MEdford 1 2300Ah Tensolon Hook up Wire Constructions are
in accordance with MIL W 16878A Type E 
and EE Call or write for Tensolite catalog.

INSULATED WIRE CO • INC

CIRCLE 241 ON READER-SERVICE CARD FOR MORE INFORMATION
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New Literature
Engineering Courses 242

A 44-page brochure has been published 
entitled “Your Future in the New World 
of Electronics,” which is timely and of spe­
cific value to the importance of electronics 
in the world. Included in this comprehen­
sive illustrated booklet is a 9-page detailed, 
factual report on “Opportunities in the Ra­
dio and Electronic Industry for Technically 
Educated Men,” prepared by the company’s 
president. It discusses the importance of 
advanced technical training and is of in­
terest to companies who are trying to up­
grade technicians to design aides or to jun­
ior electronic engineers.
Capitol Radio Engineering Institute, Wash­
ington 10, D.C.

Thermostats 243
A 4-page bulletin, No. 8400, is announced 

covering thermostats, most of which are 
illustrated with halftone cuts. Temperature 
ranges, ratings, mountings, terminal ar­
rangements, etc., along with a temperature 
conversion chart are also included.
Stevens Mfg. Co., Inc., P. O. Box 1007, 
Mansfield, Ohio.

Navigation System 244
A 20-page, 4-coIor brochure has been 

offered describing the company’s navigator 
system. The brochure explains how the sys­
tem works, describes its component units, 
the technical system and the advantages 
for providing greater safety for passengers, 
aircraft, and economic flight operation. The 
system gives accurate, reliable and con­
tinuous position fixing for helicopters, fixed 
wing aircraft, ships and land vehicles, and 
is suited for terminal area traffic control 
and landing approach procedures.
Bendix Aviation Corp., Pacific Div., 11600 
Sherman Way, N. Hollywood, Calif.

Commutation Switch 245

A 6-page booklet has recently been issued 
illustrating and describing the Model TM55 
series commutation switches.

This bulletin describes operating charac­
teristics of the Model TM55 and specifica­
tions for 555 ceramoplastic commutator 
plates.
Mycalex Electronics Corp., 30 Rockefeller 
Plaza, New York 20, N. Y.

Double-Bore Thermowells 246
Data Sheet No. 6561 has been released 

describing the three main types of double­
bore thermowells, which provide two sep­
arate bores to permit a test sensing element 
to be placed in the same thermowell as 
the primary temperature elements. They 
reduce the cost of test procedure and enable 
accurate testing to be undertaken on the 
temperature detecting elements. The data 
sheet covers construction features and spe­
cifications, applications plus illustrations of 
the various wells, in addition to variations 
that are available to meet specific require­
ments.
Trinity Equipment Corp., 472 Westfield 
Ave., East, Roselle Park, N. J.

Forged and Rolled Rings 247
A 16-page bulletin has been released 

describing seamless forged and rolled rings. 
The illustrated booklet gives details on the 
company’s experience in steel-making­
know-how available to potential customers 
with specific steel-machining problems. 
The bulletin contains a four-page chart 
showing, in eighth-inch divisions, weights 
for rings from one inch to 145 inches over­
all diameter.
ALCO Products Inc., Box 1065, Schenec­
tady, N. Y.
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REDUCE
Yaur Rejects

Servo Mechanism Components 251
A 4-page bulletin has been offered listing the 

characteristics and specifications of 138 servo 
mechanism components now in production. The 
bulletin has been especially prepared to provide an 
easy guide in the selection of rotating components 
to meet design requirements. Complete specifica­
tions and illustrations are included, in addition to 
applications for the units.
Norden-Ketay Corp., Precision Components Div., 
555 Broadway, New York 12, N. Y.

USE "ACME"

UNIFORM
COMPONENTS

Microwave Equipment 252
A new, 16-page descriptive brochure has been is­

sued describing the company’s microwave com­
munications equipment to different types of indus­
try. The booklet, which contains a large number of 
photographs and diagrams of the company’s micro­
wave installations, describes typical expandable sys­
tems for 500 miles, 120 miles, and 90 miles. Specifi­
cations for the equipment are also included.
Philco Corp., Govt. & Industrial Div., 4700 Wissa- 
hickon Ave., Philadelphia, Pa. f
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MAGNET WIRE 
COir WINDINGS 

VARNISHED INSULATIONS 
INSULATING VARNISHES

COMPOUNDS

"Acme" stands for a half cen­
tury of specialization in electri­
cal insulations, with uniformity 
a first consideration.

Standardize on Acme-made 
components in your product and 
be 100% sure of a balanced as­
sembly every time.

Testing Instruments 253
A new illustrated bulletin has been made avail­

able describing electronics testing equipment. The 
6-page bulletin, No. 2056, gives concise descriptions 
and specifications of products in the company’s ex­
tensive line of testing instruments designed for use 
by radio, TV and refrigeration technicians.
Simpson Electric Co., 5200 W. Kinzie St., Chicago 
44, Ill.

Thermostats 254

247 
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Submit us your product for a 
no-obligation analysis. Our en­
gineers may be able to save you 
many dollars in its production. 
Our catalog should be in your 
planning. Let us send you one.

ACME WIRE CO
NEW HAVEN, CONN.

wer-

mec-

A new bulletin has been issued describing the 
company’s line of sealed-in-glass thermostats. A new 
section has been added that gives design data based 
on accelerated life and performance tests. Included 
are tips on the application of thermostats to crystal 
ovens, information on contact protection and uses 
with ac and de loads.
The Instrument Div., Thomas A. Edison, Inc., W. 
Orange, N. J.

Sound Recording Film 255

A new bulletin has been offered on Audiofilm, 
for the original magnetic recording of motion pic­
ture and TV sound tracks. The folder presents some 
of the magnetic and performance characteristics of 
Audiofilm, which is made on standard motion pic­
ture film triacetate base.
Audio Devices, Inc., 444 Madison Ave., New York 
22, N. Y.CIRCLE 250 ON READER-SERVICE CARD
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Always Kight.

WAYS

TEFLON1 TERMINALS
“Mike” is the hardest worker at Sealectro. For in every 
operation—from tooling up to setting up the automatic 
machines, and again from outpouring production to final 
inspection—the micrometer is everywhere in evidence. 
Sealectro has set those close-tolerance standards which 
others try to follow.
Sealectro’s “Press-Fit” terminals are the precision ter­
minals, press-fitted into chassis or component, eliminat­
ing usual hardware and soldering, and minimizing labor. 
Piece after piece after piece of absolute uniformity. And 
they “stay put.” Yes, always right, all ways, thanks to 
'Mike”, the hardest worker at Sealectro, the original and 
still the leading exclusive Teflon terminal producers.

ACTUAL 
SIZE

"Trade-mark t Trade-mark ®f E. I. Ou Font de Nemours * Co. 
-

GET YOUR COPY...
This “Press-Fit” Manual provides that practical 
“know-how” you want on superlative insulated ter­
minals. Write for it on your business stationery. 
Also let us collaborate on your insulated terminal 
problems and requirements.

CORPORATION
Manufacturer» af "PRESS-FIT" TERMINALS 

« «10 FAYETTE AVE., MAMARONECK, N.Y. • MAmwMtd 9-7800

CIRCLE 256 ON READER-SERVICE CARD FOR MORE INFORMATION



A. R.C. CERAMIC INSULATED 
TERMINAL BOARDS

Resist Arcing, End Flash-Over Damage
These high performance compo-, 
nents were developed to insure 
reliability in our own airborne 
equipment. They have a wide4‘ 
variety of other electronic applica­
tions.

Made of special ceramic material 
and silicone coated, they are ex­
tremely resistant to moisture and 
beat and are fungus-proof. Because 

they furnish no continuous path 
for a short, arcing is minimized. 
Even in the event of a flash-over, 
there is no permanent damage to 
the part, as with phenolic boards. 
Longer life and fewer replacements 
mean lower true cost. Their type of 
construction permits positive, neat 
connections at terminals. Write for 
detailed literature.

Dependable Airbum» Electronic Equipment Since 1921

AIRCRAFT RADIO CORPORATION
BOONTON, NEW JERSEY

CIRCLE 260 ON READER-SERVICE CARD FOR MORE INFORMATION

The 
Curtiss-Wright
“SNAPPER"

NEW CONCEPT... ADVANCED DESIGN 
IN THERMAL TIME DELAY RELAYS
Designed for high performance 
and long life, the Curtiss-Wright 
“SNAPPER” Thermal Time 
Delay Relay is proving itself in 
countless applications involving 
time delay in electrical circuits. 
Such applications include cir- 

> cuits to provide definite on-off 
time intervals to delay the appli­
cation of high voltage until after 
warm-up period and for over 
and under voltage protection with 
simultaneous fault indication.

These relays have single-pole 
double-throw contact action, 
high ambient temperature range, 
freedom from chatter and arcing, 
and are small in size. The 
“SNAPPER” thermal time delay 
relays are factory pre-set from 3

to 120 seconds.They arc available 
in metal envelope, miniature (7 
and 9 pin) or octal (8 pin) and 
in a glass envelope in 9 pin only.

Curtiss-Wright manufactures 
the High-Low “SNAPPER” Dif­
ferential Thermostat with high 
precision characteristics. Write to 
Thermal Devices for complete 
information.

CURTISS-WRIGHT
CIRCLE 261 ON READER-SERVICE CARD FOR MORE INFORMATION



Vulcanized Fibre 262
A 4-page, 2-color bulletin entitled “En­

gineering Materials To Improve The De­
sign and Performance Of Your Product” 
describes and illustrates the physical prop­
erties and use benefits of two basic engi­
neering materials—vulcanized fibre, and 
laminated plastic. Illustrated are a few of 
the many industrial uses of these materials 
including among others noiseless gears, 
cams, terminal blocks, and printed circuits. 
Tables list fibre and grades, specifications, 
characteristics, and applications.
National Vulcanized Fibre Co., 1056 Beech 
St., Wilmington 99, Del.

DB Wave Detector 263
A 4-page brochure has recently been is­

sued describing the DB Standing Wave 
Generator, which can measure all standard 
microwave and ultramicrowave frequen­
cies, from 5.8 kMc to 90 kMc.

This brochure includes full descriptions, 
applications, and ordering information. 
DeMornay-Bonardi, 780 S. Arroyo Parkway, 
Pasadena, Calif.

Solvents 264
An 8-page booklet has been issue« de­

scribing the company’s spray clean tech­
nique. The technique is used in at craft 
and electromechanical instrument fields for 
cleaning precision ball bearings such as 
used in gyros, servomechanisms, and other 
instruments where low torque specifications 
must be met. The illustrated booklet de­
scribes applications methods, the ultimate 
in chemical cleanliness for the components 
of such units such as transistors, diodes, 
vacuum tubes, jewel bearings, pivots, and 
other precision parts in the electronic and 
electromechanical fields.
Cobehn Inc., Passaic Ave., Caldwell, N. J.

Torque Manual 265
A second edition torque manual has re­

cently become available. This manual was 
compiled to aid those persons responsible 
for torque specifications and applications. 
The purpose of the booklet is to depict 
general principles of torque tools and 
methods of use.
P. A. Sturtevant Co., Addison. Ill.

Puls
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Our NEW and

Complete Catalog

is just off the press

. write for your

copy . . . TODAY!

ELECTRONIC DESIGN

TRANSFORMERS
NOW . . . through a unique method . . . “GTC” representatives 
are prepared to give you on-the-spot answers on delivery time, 
price and all other pertinent details ... to precisely order to 
your particular electrical and mechanical requirements and still 
provide for quick delivery.

“GTC” calls it “Custom-specified”
Catalog illustrates prototype transformer in detail to:
Realize cost economies through application of mass production techniques 
to limited quantities. Eliminate time-consuming liaison between your engineers 
and ours, reduce time for processing orders because sample submission is 
usually unnecessary.
Simplify and assure more accurate specifying of your requirements.
Write today for the “GTC” representative in your area . . . he’ll be glad 
to call at YOUR convenience and show you how to save time and money 
on YOUR transformers.

GENERAL 
TRANSFORMER COMPANY 

serving industry since 1928 

18240 Harwood Avenue, 
Homewood, Illinois 

(Suburb of Chicago)
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pulse Control Systems 270
A 16-page bulletin has been published 

giving the latest helpful information on how 
manufacturers and users of tape-wound or 
ferrite cores can benefit from using pulse 
control systems to test cores by digital 
techniques. The illustrated booklet shows 
how reliable testing procedures are neces­
sary, and states xhe need for equipment 
which not only tests how a core will meet 
specifications within all necessary ranges of 
tolerance, but also how it will eventually 
operate in the system for wliich it is in­
tended. Block and timing diagrams show 
how the pulse fulfills testing needs.
Burroughs Corp., Electronic Instruments 
Div., 1209 Vine St., Philadelphia 7, Pa.
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Condenser Cans 271
This 19-page catalog helps in selecting 

Condenser Can requirements. This line of 
condenser cans with extruded holes will 
facilitate the rapid assembly of terminal 
outlets and also improved quality and ap­
pearance. Included in catalog are full line 
drawings of various cans.
Northern Metal Products Co., 9595 W. 
Grand Ave., Franklin Park, Ill.

Ceramic Capacitors 272
A 20-page catalog (616) has been re­

leased describing all standard ceramic ca­
pacitors—disc, tubular, slug-types, and spe­
cial types. The illustrated 3-color catalog 
consolidates in a complete presentation the 
extensive variety of C-D ceramic capacitors 
available to meet any precise applications. 
These include single and dual capacitance 
discs, tubulars, printed circuitry and auto­
mation discs, high voltage slug types and 
special design types. The “Tiny Mike” 
line described therein is excellent in per­
formance standards, quality and cost. 
Cornell-Dubilicr Electric Corp., S. Plain- 
field, N. J.

Conductive Organic Coating 273
A data sheet has recently been issued 

describing the 538-L black, an electrical 
conducting organic finish resistant to chemi­
cals, and to corrosion. It can be used to 
provide an electrical conducting path to 
surfaces wliich would otherwise be elec­
trical non-conducting. Properties are de­
scribed in the data sheet.
Alfred Hague & Co., Inc., 227-34th St., 
Brooklyn, N. Y.

The ideal tube 
for industrial service!

CHATHAM
Type 6O8OWA

RUGGED. RELIABLE! Designed originally 
for severe military conditions. Type 
6080WA is now widely used in industrial 

equipment where long life under adverse 
conditions is essential. Type 6080WA 
is manufactured under the reliable tube 

program and rigidly tested to assure 
performance as specified. Tube plugs directly 

into any socket using the popular 6080 or 
6AS7G series regulator tubes.

Design features include mount of heavy duty 
parts, shock insulated from the bulb by spring 

metal snubbers.

ELECTRICAL DATA
MAX. PLATE DISSIPATION
SHOCK RATING

—13 watts per plate 
-450 G.

Illustrated bulletin 
available on request- 

call or write today.

6080 WA
MAO» IH USA

WHAM ELECTRONICS

CHATHAM ELECTRONICS
Division of Gera Corporation—LIVINGSTON, NEW JERSEY

CIRCLE 274 ON READER-SERVICE CARD FOR MORE INFORMATION
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SPEEDER 
“SPEED-G-MATIC" 
WIRE STRIPPER

Fully automatic style, for 12 
to 20 wire; 11 other models.

Na. 766

SPEEDER 
INSPECTION MIRROR

No danger of shoe* or 
shorting; all-plastic.

No. 5096-P

NE-O-LITE TESTER
Pocket size, tests 

60 volts AC to 550 volts 
AC-DC. Neon glow lamp.

Na. 5100

P.O. BOX 531, PRINCETON, N.J. • PEnnlngton 7-1176

SPEEDER 
H.LUMINATIO MIRROR 

Lucite rod transmits light 
to hinged mirror from 

pen light cells.
Ne 1725

SPEEDER 
"TRI6-O-MATIC" 
WIRE STRIPPER

Semi-automatic style, for 12 
to 20 wire; 9 other models.

Na. 744

SPEEDER “STANDARD" 
WIRE STRIPPER

For wire sizes 12 to 20, 
other models for every wire, 

Na. 733

Hamner Electronics 
l'o^ Inc.

BANBY-LITE TESTER 
Heavy duty type foi

60 volts AC or 90 volts DC to 
550 volts AC-DC.

Na. 8515

SPEEDER “WNIZ” 
WIRE STRIPPER 

Lightweight, for shop and 
home. For wire sizes 

12 to 22. 
No. 711

CHASSIS and 
rfCX POWER SUPPLIES

An ultra stable Vari-Flex Regulated Power Supply mounted on a precision 
Vari-Flex Chassis puts you days ahead in the design and construction of electronic 
circuitry for research and development—and provides a finished item which 
conforms to the highest standards of the professional art. The chassis is a 

precision, pre-drilled and tapped, ready to assemble, unit of great 
flexibility. The series of four regulated supplies, which amply cover 
all normal demands of modern electronic circuitry, are 
soundly engineered and built, ready to connect 
and operate. Vari-Flex will greatly enhance 
The your organization

WOOD SPECIALTY MFGe CO* 928 Taylor Avenue o Rockford, Illinois 

SEE YOUR DISTRIBUTOR OR WRITE FOR LITERATURE • REPS WANTED—TERRITORIES OPEN

Research and Development Laboratories

TVoad S^cW^...SPEEDEX ELECTRICAL 

AND AUTOMOTIVE QUALITY PRODUCTS
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Accent on VERSATILITY!
TDI MINIATURE CHECKOUT STATIOMS

Field Use
airborne 
ground 
marine

Application 
miuite checkout 
aircraft tracking 
mi**ile tracking 
general remote 

inttrumentation

Installation
aircraft 
jeep* 
auto* 
trailer*
*hip*

Operational with 
pen recorder* 
tape recorder* 
otcillograph* 
photographic equipment

Accurate • Stable • Simplified • Ruggedized

TDI Type 2 201A Miniature Subcarrier Ditcriminator 
—compact, twin-tee feedback type dedgned for 
«operation of all tubcarrier *ignal* in the RDB 
band. Bade cha*»i* accommodate* ony frequency. 
Feature* outitanding *tability, linearity and *en*i- 
tivity. Width 5%", Depth 11%", Height 314", 
Weight 7^ lb*.

TDI Type 2201C Miniature Subcarrier Ditcriminator 
—*ame dedgn feature* a* 2201A with meter on 
front panel, connector in rear, plug-in *ubmini- 
aturo tube*, no du*t cover. Width 514", Depth 
15", Height 3%”, Weight 7'/i lb*.

Seo us at WCSCON, Booth 617

-Dynamics Inc.Te

32nd * Walnut Streets, Philadelphia 4, Pennsylvania 
15016 Ventura Boulevard, Sherman Oaks, California

CIRCLE 280 ON READER-SERVICE CARD FOR MORE INFORMATION
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2850 IRVING PARK ROAD

CHICAGO 18, ILLINOISWIRE & SUPPLY CO
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Waveguide Components 282 Drafting Practices 284

Retractile Cords 285

Receptacles 283
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GERTSCH PRODUCTS, INC. 
11846 Mississippi Avenue 
Los Angeles 25, California
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A 4-page catalog of waveguide compo­
nents for use in the 26.1-kMc to 39.5-kMc 
(8-10-mm) band has been issued. Included 
in this catalog are illustrations and code 
numbers describing various waveguide 
components.

Products are manufactured by Hilger & 
Watts Ltd., London, England and distribu­
ted in this country by Jarrell-Ash Co.
Jarrell-Ash Co., 26 Farwell St., Newtonville 
60, Mass.

Bulletin 44 has been issued describing 
printed circuit receptacles with “short” and 
“long’ mounting pins for use on panels from 
1/16" to 3/16" thick. These new receptacles 
are available in 50-, 70-, and 93-ohm types 
in “Screw On” (SO); “Slide-On-Series” 
(SOS) and both types are available in either 
straight or right angle styles. This bulletin 
also includes an illustrated table on printed 
circuit receptacles.
Microdot, Inc., 1826 Fremont Ave., S. Pasa­
dena, Calif.

A 50-page booklet has been issued on 
standard and simplified drafting practices. 
The first section contains a speech on this 
subject given before the American Society 
for Engineering Education. The remainder 
of the booklet gives details on drafting 
room practice and simplified drafting. 
American Machine & Foundry Co., 261 
Madison Ave., N. Y. 16, N. Y.

An 11-page, 2-color catalog has been is­
sued showing the company’s complete line 
of retractile cords for industry, communica­
tion and home application. The catalog 
includes more than 25 illustrations picturing 
as many different uses for these springlike 
cords that extend to approximately six times 
their retracted length and when released re­
turn to their neatly coiled normal size. Com­
prehensive tables specify sizes, lengths, and 
applications of interest to electronic engi­
neers.
Koiled Kords Inc., Box K, New Haven 14, 
Conn.
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STANDARD RATIO TRANSFORMERS
(Precision AC Voltage Dividers)
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Rat ioTran* model 10 shown
Now a selection from 22 models of Gertsch 
RatioTrans with improved performance: 
accuracy (terminal linearity) : 0.001% of input 
in all models.
resolution : better than 0.00001% of input 
in some models.
phase shift : dependent on frequency and ratio 
setting but very small.
Models available to meet military specifications. 
Choice of manual or automatic (both

/ motor driven and stepping switch) models.
♦ Trademark

See us in Booths 1015-16 at Wescon
CIRCLE 286 ON READER-SERVICE CARD FOR MORE INFORMATION



Leak Detector 290 UHF Coaxial Wavemeters 292

A o-page, illustrated brochure is now 
available describing the leak detector. Bul­
letin 183 contains the latest technical data 
on tl is instrument as well as information 
on many applications.

Covered in the brochure are methods by 
which leaks may be detected, particular 
applications of interest and instrument spe­
cifications. Descriptions of accessories avail­
able for use with the Leak Detector are 
also featured in the brochure.
Beckman Instruments, Inc., Fullerton, Calif.

A catalog has been published describ­
ing the company’s line of uhf coaxial wave­
meters and several other items of interest to 
the electrical and electronic industry. In 
addition, included in this illustrated pam­
phlet are descriptions of applications and 
specifications of solder, nameplate edging 
machines, fly cutters and other items of 
interest to electronic engineers.
Mico Instrument Co., 80 Trowbridge St., 
Cambridge 38, N. Y.

Thermistor Tele-Thermometers 293
Tubular Capacitors 291

A new 12-page bulletin now available 
describing mineral oil impregnated metal- 
clad tubular capacitors, designed for 
“workhorse” applications in military elec­
tronic circuits.

The Kovar glass-to-metal process is used 
to seal these capacitors, which are highly 
resistant to oil leakage and moisture pene­
tration. The units are built to MIL-C-25 A 
specifications.
General Electric Co., Schenectady 5, N. Y.

A data sheet has been published describ­
ing the 12-channel dial thermometer with 
flashlight battery powered circuit and ther­
mistor probes. Included in this bulletin are 
new types of interchangeable probes, also 
6-channel and single-channel models. These 
instruments are designed to operate in an 
ambient temperature range of 35 to 150 F. 
Indicators for wider ambient temperature 
ranges can be provided on special order. 
Arthur S. LaPine & Co., 6001 S. Knox Ave., 
Chicago 29, Ill.

iw*

SINCE 1901

> Specialists in the Unusual 4

SIGMUND COHN MFG. CO., INC.
121 SOUTH COLUMBUS AVENUE MOUNTVERNON N Y

Electroplated WIRE...
for many different applications

More and more people are turning to us for electroplated wire. 
We electroplate by continuous methods a wide variety of wire in 
a range of diameters from .035“ to the smallest available. In our 
laboratory. Tungsten wire as small as .00015“ has been electro­
plated with Gold . . . New applications for electroplated wires on 
different base materials are being developed from time to time . . .

Your inquiry is invited. Consult our staff, without 
obligation, about your specific wire problems.

CIRCLE 294 ON READER-SERVICE CARO FOR MORE INFORMATION
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KEARFOTT
SERIES R9OO
SYNCHROS

NEW HIGH TEMPERATURE STABILITY

CIRCLE 295 ON READER-SERVICE CARD FOR MORE INFORMATION

HIGH ACCURACY
Probable error 7 mlns. Maximum error 10 mins.

CORROSION RESISTANCE
Stainless steel housings, shafts, bearings 
and laminations.

LOW IN PRICE—IMMEDIATE DELIVERY 
let us know your delivery requirements— 
write today.

KKARFOTT COMPONRNT* INCLUOCl
Gyros, Servo Motors, Synchros, Servo and Magnetic 
Amplifiers, Tachometer Generators, Hermetic 
Rotary Seals, Aircraft Navigational Systems and 
other high accuracy mechanical, electrical and 
electronic components.
Send for bulletin giving data of components of 
interest to you.

KEARFOTT COMPANY, INC., LITTLE FALLS, N. I.
Sal«« and Engineering Office« 1378 Main Avenue, Clifton, N. J.

Midwest Office: 188 W. Randolph Street, Chicago, W. South Central Offices 6113 Denton Drive, Dallas, Texas 
W«st Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif.
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MICROWAVE 
APPLICATIONS

Forty-eight standard ferrite load 
isolators covering 1.7 to 36 kmc with 
peak powers to 5 megawatts.

' Sixteen standard microwave ferrite 
amplitude modulators within the fre­
quency range of 4.9 to 36 kmc.

CIRCULATORS
for duplexing and switching applications.
Our fully equipped research lab­
oratory can design the micro­
wave ferrite equipment to 
meet your specifications

Advanced 
Microwave 

Test Equipment 
«- SCOPE., 

new automatic 
impedance plotter 
with Smith Chart 

presentation

Vacuum Tubes 
X$21.Xb*nd.

oscillator tube 
AH metal-ceramic.

rugged, small, 
light weight, 

economice I.

I 0 N
53 Victory Lane, Los Gatos, Calif.

CIRCLE 300 ON READER-SERVICE CARD FOR MORE INFORMATION

CONFORMS TO

MIL-I-6181B
MIL-I-11683
MIL-I-16910

ENGINEER

• Frequency range 150 KC to 1000 MC 
by means of four quick-change tuning 
heads. At least one RF amplifier with 
tuned imput is employed for each tun­
ing range.

• Easy frequency scanning by means of 
single tuning knob.

• Built-in impulse noise calibrator flat
Write for Catalog No. N-356

ING DATA

to 1000 MC (Output externally avail-
able).

• W2" 
reads

• Aural
• Input

logarithmic indicating meter 
carrier or true peak.
slideback operation.
VSWR better than 1.2 to 1.

• Built-in regulated "A” and "B” supply.
• Complete line of accessories available. 

Visit our Booth 1260 at the Weseon Show

dp EMPIRE DEVICES products corporation
3 8-15 BELL BOULEVARD BAYSIDE 61, NEW YORK

MANUFACTURERS OF 
Field Intensity Meters • Distortion Analyzers • Impolse Generators • Coaxial Attenaator* • Crystal Mixers 

CIRCLE 301 ON READER-SERVICE CARD FOR MORE INFORMATION



Regulators 302 Silicone Gloss Laminates
An 8-page, 2-color illustrated booklet is 

now available describing two new RM 
(Repetitive Manufacture) regulators which 
replace nine former station ratings. RM 
regulators give Class I accuracy, as defined 
by ASA, and are designed to carry increased 
future loads without change of equipment. 
On existing feeders, the booklet points out, 
more load can be carried at lower cost. The 
RM regulators’ narrow bandwidth con­
tributes to increased revenues and fewer 
voltage complaints.
General Electric Co., Schenectady 5, N. Y.

A new 4-page brochure has been issued 
on glass cloth laminates bonded with sili­
cone resins. It features “case history* I 
scriptions of a wide range of specific electric 
and electronic applications. Typical physi. 
cal and dielectric properties are also de- 
tailed. Also included is a list of current 
manufacturers and fabricators of silicoie- 
glass laminates.
Dow Corning Corp., Midland, Mich.

Coni
Bv 

a coi 
JOO? 
press 
ware 
lent 
bare 
Coni 
Risi

Test Instruments 303
A 4-page, 2-color catalog has become 

available describing electronic test instru­
mentation including expanded scale volt­
meters and frequency meters, vacuum tube 
voltmeters, oscillators, resistance bridges, 
power supplies, wide band amplifiers, 
WWV receiver and decade inductor. Cata­
log also includes features and brief speci­
fications of instruments.
Shasta Div., of Beckman Instruments, Inc., 
P. O. Box 296, Station A, Richmond, Calif.

TYPE 751

Tapes and Rubber Products
A booklet has been issued entitled “Im. 

agination and the Man” stating how the 
company’s representative, industrial imagi- 
nation, and know-how are combined to im­
prove products and industrial operations 
while cutting costs. The illustrated booklet' 
describes the uses of industrial tapes and 
related products. Their applications to a 
variety of products and industrial problems 
are thoroughly detailed. Ways are sug-
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pres: 
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gested to solve problems and achieve de-lpacj 
sired results with a little “imagination.’ I 
Johns-Manville, Dutch Brand Div., 78001 A
S. Woodlawn Ave., Chicago 19, Ill. Iscril

Fairchild miniature precision potentiometers meet 
applicable portions of MIL-E-5272A for humidity, 
vibration, temperature cycling, fungus resistance 
and salt spray. These units, in 7«" and l’a" diam­
eters, are miniaturized without sacrificing per­
formance. They meet the same requirements for 
accuracx^nd reliability as most standard precision 
units up to 2" in diameter.

I
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Il on 
Istmi 
|ica 1

MINIATURE SINGLE TURN
POTENTIOMETERS linear and nonlinear

Precision in linear and nonlinear functions is assured with 
each of these Fairchild miniature potentiometers — available 
with card or mandrel windings. 0.5% standard accuracy, 
0.25% special accuracy available. Terminals gold-plated for 
reduced contact resistance and easier soldering. Type 751 
(%" dia. —weight 13 grams) has a resistance range up to 
75K ohms, standard and 125K ohms, special. Type 741 
(1 Vs" dia. —weight 20 grams) has a resistance range up to 
100K ohms, standard and 200K ohms, special. Special 
clamp permits ganging up to five units without increasing 
the overall diameter.

TYPE 741

letii 
phy: 
recc 
Alin 
St. 1

SAMPLES AVAILABLE ON ORDER
Fairchild's complete line can help solve all 
your precision potentiometer problems. For 
more information write Fairchild Controls 
Corp., Components Division, 225 Park Ave­
nue, Hicksville, L. I., N. Y.; (WEST COAST: 
6111 E. Washington Blvd., Los Angeles, 
Calif.,) Dept. 140-73N1.

-ßlK-WLD
PRECISION POTENTIOMETERS

11 and COMPONENTS

CIRCLE 306 ON READER-SERVICE CARD FOR MORE INFORMATION
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a complete line by a world leader in
electron tubes and semiconductors

Some types

Preferred
ENTERTAINMENT DIODES
• video detector types

1N60G. IN87G, and OA73
• DC restorer type 1N88G
• AGC and AM detector type IN54I
• matched-pair ratio detector

for TV and FM receivers —type 1N542

also available in a subminiature version k

1NS42

Each amperex germanium diode is all-glass . . . 
fusion sealed . . . and avaiiable in both a 

('GA 9 and a solder-in ('G') version.

all-glass

GERMANIUM DIODES

RATIO DETECTOR

COMPUTER DIODES
• recovery-time and high-temperature 

tested types
• tight-tolerance, point-contact, 

high-temperature guaranteed types.

DIODE TYPE
Solder-In 1N480 1N490
Clip-In 1N119 1N120 ■D

Back Resistance
at —20 to —50 4C0K 200K A

volts at 55°C.
•

Forward
5 ma at +• 1 volt

»

Current

Min. und Max. 
characteristic 
limits specified 
at both ?5°C. 
and 60°C.
Replace mast 
point-contact 
types.

DIODE _TYPE 
IM» 8 1H478 
IN477 8 IN 47»

GENERAL PURPOSE 
and REPLACEMENT DIODES 
* 100 volt types
• high back-resistance types
• 1 megohm back types
• video detector types

including ...

1N34G 1N54G 1N63GA 1N87GA 
1N34GA 1N54GA 1N67A 1N89G
1N38G 1N58G 1N67G* 1N89GA 
1N38GA 1N58GA 1N67GA 1N90
1N48G 1N60GA 1N68G* 1N90GA 
1N48GA 1N63G 1 N68GA INI 16 
and other specially tested types

AMPEREX also has available a complete line of audio 
and switching transistors of all-glass construction.

For detailed data or applicatioiis-engineeruig consultation, write to 
Semiconductor and Special Purpose Tube Department 

Amperex electronic corp. 
230 DUFFY AVENUE, HICKSVILLE, LONG ISLAND, N. Y.

CIRCLE 320 ON READER-SERVICE CARD FOR MORE INFORMATION
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Diode Gating Circuit
Patent No. 2,730,632. D. L. Curtis. (As­
signed to Hughes Aircraft Co.)

A diode gating circuit such as used in 
computers have improved reliability if the 
back resistance of the diode may vary with­
out affecting the output of the circuit. 
Diodes are subject to a considerable de­
crease in their back resistance because of 
age, heat and defective construction of 
various kinds. These defects may cause a 
substantial reduction in the magnitude of 
the output signal or may pass a signal 
which should have been blocked.

A gating signal generator 11 shown in 
Fig. 1 is usually of the flip-flop type and 
has a gating potential in the neighborhood 
of 90 v and a low voltage level of about 
0 volts. The gating pulses are applied to 
series resistors 13, 14 and 20, which are of 
about equal value so that the potential at 
junction 12 from the gating pulse is about 
30 v. Since this represents about 1/3 of the 
potential generated by gating generator 11, 
the circuit is substantially unaffected by 
the usual variations in output potential 
which occcur in the gating pulse generator. 
Diode 19 is connected in parallel with re­
sistor 20.

A negative control pulse source 16 ap­
plies a pulse of about 30 v through resistor 
17, capacitor 18, and parallel circuit 19, 20. 
If there is no gating pulse then a negative 
control signal 16b in the other drawing is 
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shorted through diode 19 and presents no 
potential at junction 12. If, however, nega­
tive control signal 16a occurs at the same 
time as gating pulse Ila, the circuit is open 
and signal 12a then appears at junction 12. 
Should the potential of the negative control 
signal exceed the gating signal, the poten­
tial above the gating pulse will be shorted 
through the diode. The circuit is therefore 
unaffected by expected variations in poten­
tial of the control signal. A differentiating 
circuit of capacitor 12 and resistor 23 dif­
ferentiates the signal to produce an output 
signal or pulse 22a at output terminal 22.

Capacitor 15 connects the junction of re­
sistors 13 and 14 with ground and serves 
two primary functions. One of these func­
tions is to decouple the negative pulse 
source from gating pulse source 11 so that 
the flip-flop generator is unaffected by the 
negative pulse. The second function is to 
shunt some of the pulse generator energy 
to ground so that the rise time and fall time 
of the potential at junction 12 is delayed. 
This prevents the gating signal from being 
differentiated in the differentiating circuit 
and appear as a spurious output signal.

The low output impedance of negative 
pulse source 16 also shunts a large portion 
of the energy from gating pulse generator 
11 upon a change from or to the high po­
tential state of the gating pulse generator, 
and provides a further delay in the rise and 
fall time of the gating pulse.
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Fig. 1 (above); Fig. 2 (right)
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nitron -ontrol
htent 1 >• 2,738,442. Pierre M. G. Toulon.

/ to Products and Licensing Corp., 
L, T( k, NX., Nelson Moore and Wil- 
pm D. I all)
A sy‘ '^n for controlling the firing of a 

hmber of arc discharge devices with 
Uniter dements. A rotating brush triggers 
ach igniter element through a commutator 
nd thus causes a discharge at a frequency 
dated to the speed of rotation of the brush.

of the electrons collected on it. A region of 
step-down voltage is obtained from zero 
voltage to a voltage comparable to that ap­
plied to the anode. A region of step-up 
voltage is secured at higher voltages.

ts no 
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same 
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n!2. 
introl 
oten- 
orted 
efore 
oten- 
ating

itput 
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lischarge Tube Voltage Transformers
No. 2,727,987. John H. Coleman. 

kmgncd to Radio Corp, of America)
A voltage transformer is described by 

leans of which a transformation is secured 
I an applied de potential or of an ap- 
jlied ac voltage to a de potential of dif- 
kent magnitude. The transformer com- 
Irises a cathode or electron source and a 
bllector electrode. Between these two 
b ctrodes is located an anode which is 
krmeable to electrons. The patent partic- 
llarly describes a spiral form of anode 
b which a potential is applied.

A constant magnetic field is applied ax- 
klly to the electrodes. The load is con- 
ected with the collector, which has a 
[egative voltage determined by the energy

Electronic Counting or Registering Arrange­
ments
Patent No. 2,739,266. Lionel Clifford 
Burnett. (Assigned to Ericsson Telephones 
Ltd., London, England)

A glow counter tube with a number of 
stable discharge positions which can be 
used for counting electrical impulses. The 
device utilizes a common anode and one 
cathode for each stable discharge position 
desired. Between each count cathode there 
are at least two guide cathodes which are 
utilized to transfer the glow from one count 
to the next. To increase the count by one 
the first guide cathode potential is de­
pressed thereby transferring the glow. The 
second guide cathode potential is then de­
pressed and the first guide potential in­
creased leaving the glow on the second 
guide electrode.

Finally the second guide' potential is 
raised leaving the glow discharge in a posi­
tion one count higher than its initial posi­
tion.

POWER PACKS 
designed for 
Airborne use

ative 
rtion FEATURES:
rator 
i po- 
•ator, 
! and

-4

Input—400 cycles 115 
V. RMS

Output range—1 to 25
KVDC in 6 models

Temperature range—¿0°
C to 85° C

Hermetically sealed
Altitude—50,000 feet
Rlpple—less than 1%
Regulation—less than 5% 

per milliampere
Operating position—any

Mounting is effected 
by 4 studs on one 
surface.

Smallest size and 
Lightest weight

Choice—of selenium or 
vacuum tube rectifiers 
in high voltage ranges.

Write for free brochure on Power Packs. 
60 cycle power packs also available

★ High Voltage Power Packs
2k Pulse Forming Networks
'A Plastic Film Capacitors 
★ Paper Dielectric Capacitors

2620 N. CLYBOURN AVENUE, CHICAGO 14, ILLINOIS

CIRCLE 321 ON READER-SERVICE CARD FOR MORE INFORMATION
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America's newest and finest 
Stereoscopic Microscope

SPENCER I

OUTSTANDING FEATURES
True three-dimensional erected image • Top quality optics...low 
reflection coated • Reversible and inclined body • Long working 
distance • Large field of view • Wide range of magnifications • 
Broad selection of models • Dove-gray EPOXY finish • Advanced, 
styling and design • LOW PRICE • Plus Revolutionary MAGNI- 
CHANGER.
WORLD'S MOST MODERN. VERSATILE, AND COMPLETE LINE OF STEREOSCOPIC MICROSCOPES

American

( Iplical
INSTRUMENT division BUTTATO 15. N V

NEW 
BROCHURE 
JUST OFF THE 
PRESS .. 
WRITE FOR 
YOUR COPY

Dept. H 219
Gentlemen:

Rush new CYCLOPTIC brochó re. SB56

Name

Address

Zone____ ^r*re

CIRCLE 322 ON READER-SERVICE CARD FOR MORE INFORMATION
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NEW!

ACTUAL SIZE 'CR^

UP TO 100 K

PRECISION 
POTENTIOMETERS

Now You Can specify a Waters pot for your miniaturized designs 
that require 50K and 100K potentiometers. In the reliability-proved 
construction of the AP-1/^, these new, higher values give you:

• Resistances — 10 ohms to 100 kilohms
• Ganging — up to four units
• Three mounting styles — plain-bushing, 

split-bushing, or servo
9 Three terminal styles — radial, axial, or wire-lead
• Automation models — for printed circuits
• Encapsulated designs available

General specifications: Centerless-ground, stainless-steel shaft can 
be sealed with O-ring; gold-plated, fork-type terminals; 2% standard 
linearity for 50K and 100K — 5% for lower values; temperature 
range —55 to + 105C, to 125C on order; 2 watts at 80C; anodized 
aluminum body V2" diameter X ¥2" long — %" long for 100K; 
corrosion-resistant-alloy bushing; all electrical connections spot- 
welded or soldered; furnished with stops or for continuous rotation. 
Write for data sheet on these dependable ¥2" potentiometers.

Do you ever need pots that are “just a bit different”? May­
be we con help you — by modifying a standard Waters 
design or by taking a bold, new approach. Tell us your 

need and we’ll tell you what we can do.

UI A T C D C MANUFACTURING, ineVy 11 I f K Wayland Massachusetts
■ ■ ■ ■ I Im I w Mail address PO Boi 368 So Sudbury Mass

APPLICATION ENGINEERING OFFICES IN PRINCIPAL CITIES

CIRCLE 323 ON READER-SERVICE CARD FOR MORE INFORMATION
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Temperature Stability: ± O.25X 
at constant ambient temperature.

¿/wwr/

THE JAMES KNIGHTS COMPANY—Sandwich, Uli

objection described. The nJ 
is of the usual type, includij

Choice of heater vohaset: 6.3V to 
48V ac or de

of the 
vibrator

Houses one crystal: JK H-17.
Can be supplied for H-17T

?ircui 
:ance 
the c 
acitoi

Electronic Oscillator Circuits
Patent No. 2,729,766. B. S. Vilkomerson. 
(Assigned to Radio Corp, of America)

A multivibrator circuit is the common 
form of saw-tooth wave generator for con­
trolling the horizontal sweep of the beam 
of a cathode-ray tube. This form of os­
cillator is usually used also as the saw­
tooth wave generator for controlling the 
vertical deflection of the beam of a cathode 
ray tube. In a TV receiver, this type of

corre 
or c 
coup 
acito 
cont

Dimensions: 0.875* die. 
by 175* seated height

oscillator is coupled to the deflect >n yoil 
of the picture tube. With a r. sistaJ 
coupled form of multivibrator, a legatid 
going pulse is induced when adjus ment 
the circuit is made to change its fr< queno 
This pulse will block the operatic i of th 
oscillator for a definite period and is 0| 
jectionable.

A multivibrator is shown which is fr(



tnbe 1 in whose plate circuit is an R-C 
Circuit comprising capacitor 14 and resis- 
tance 0. The plate circuit is coupled to 
[he c< trol grid of tube 12 through cap- 
Litor ’9. Anode 30 of tube 12 is coupled 
L yol 14 of the cathode-ray tube. A feed- 
back oupling from the anode of tube 12 
to th< control grid of tube 10 is provided 
through capacitors 38, 42 and 56* and re­
sistors 54 and 58.

I If the frequency' of the multivibrator 
should be changed, such as by adjustment 
of the hold control in the grid circuit of 
tube 10, the control grid will go positive 
and induce a negative voltage in its out- 
hut which will block tube 12 and the 
multivibrator. In order to compensate or 
Lorrect for this transient voltage, the input 
Lr control grids of the two tubes are 
I oupled together by connection 82 and cap­
acitor 68. With this connection, when the 
control grid of tube 10 goes positive upon 
adjustment of the frequency, the generated 
negative blocking voltage is fed back 
through connection 82 to the control grid 
of tube 10, counteracting the positive po­
tential on the grid. In this simple manner 
he multivibrator is freed from any block- 

ling difficulty’ ,which heretofore was exper­
ienced in this type of oscillator.

Method of Constructing an Electrical Filter 
Patent No. 2,738,466. Bernard Niederman. 
(Assigned to Motorola, Ine., Chicago, III.)

A method of constructing an electrical 
filter in a series of cup shaped sections 
which are filled with liquid plastic. Prior 
to solidification of the plastic, the coil posi­
tions are adjusted with respect to the per­
meable cores such that the filter has the 
desired electrical characteristics. When the 
plastic solidifies the coils are rigidly held in 
the proper position.

High Speed Printing and Perforating Ma­
chine
Patent No. 2,737,882. Harold C. Early and 
Lyman W. Orr. (Assigned to Burroughs 
Corp., Detroit, Mich.)

An apparatus capable of printing char­
acters on a tape at high speeds. The tape 
is passed near the printing head in a region 
containing heat expansible ^¡ases. Applica­
tion of a control signal causes an electrical 
discharge in this region and the gases ex­
pand. The expanding gases then cause the 
tape to be impelled against the printing 
head and the selected character is printed.

Revolutionary, New^^^ÿS^

.transformers
custom built to your specifications

New formula developed by 
Electro makes possible reduced 

size and more rugged 
construction in resin-potted 
transformers. New potting 

material welds core, coil, case, 
and terminals, with 

permanent bonding to case. 
Built to withstand 170° C. 

May be qualified under 
MIL-T-27A, grades 1, 2, 4, or 

5 in class R, S, or T, as well as 
commercial specifications.

ELECTRO ENGINEERING WORKS, INC.
401 Preda St., San Leandro, Calif. • In Metropolitan Oakland area
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Made to meet or exceed New MIL-R-10509B

ELECTRA MFG. CO

Standard Molded □

Title

State

103

tomorrow’s resistor
is here today!

NEW . . . and now available in three sizes, %, y2

ELECTRA Molded
(plastic encapsulated)

deposited carbon resistors

Performance to meet, not just today’s most exacting requirements, 
but the needs of the future for higher and still higher limits of reliability! 
That’s what you get in Electra’s new doubly-insulated molded resistors. 
Yes, doubly-insulated ... to give you extra mechanical protection, longer 
load life, better electrical insulation, greater resistance to heat and 
moisture. And look at these truly “miniature” sizes:

Resistance Range Length Diameter
Lead 
Dia

Lead 
Length

ocM % 10 Ohms to 1 Meg. 13/32" .136" .026"
DCM % 10 Ohms to 1 Meg. 19/32" .219" .026"
DCM % 10 Ohms to 2.5 Meg. 3/4" .25" .032" 1%"

Get all the facts. Electra also offers you a complete line of standard 
and ceramic hermetically sealed deposited carbon resistors. Fill out and 
mail this coupon today.

4051 BROADWAY KANSAS CITY, MO
Please Send Me Complete data on Electra Deposited Carbon Resistors:

Hermetically Sealed □

Name

Company

Street

City
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THERE’S A
• Critical magnetic and •!•<*!< bl«»

TIC TRIMMER POT
• Ba’«ndn0 adiuifm

for every

i —-
I • fixed referente circuits

TIC manufactures in production quantities 
the most complete line of precision trimmer 
potentiometers in the industry. Common to 
all TIC trimmers is the unexcelled TIC 

quality construction and ad­
vanced design. The wide selec­
tion of sizes and shapes, in addi­
tion to the wide range of power 
and temperature capabilities, 
permit selection of units of 
maximum compatibility with a 
specific application.

The TIC Trimmer Potentiometer Line in­
cludes units from % inch to 1 inch in size . . . 
50 to 100K ohms in resistance .... —55° C 
to 4-145° C temperature range . . . power 
ratings up to 4 watts. Advanced mechanical 
design provides extremely precise, stable ad­
justments under all forms of adverse environ­
mental conditions.

TIC was the originator of the high stability 
subminiature trimmer pots. For example the 
original metal-film potentiometer, the TIC 
RFT Metlfilm, represents the outstanding ad­
vance high stability trimmer potentiometer 
design. The RFT contains a resistance ele­
ment of metallic film that provides infinite 
resolution for ultra-fine trimming. Compact­
ness of the RFT permits stacking 7 to the 
square inch. Latest addition to the TIC Trim­
mer Line is the new low cost RWT which, 
like the RFT, provides adjustment by use of a 
25-turn lead screw.

MANUFACTURER OF 
THE WORLD'S FINEST 

POTENTIOMETERS

PIONEER OI

POTENTIOMETERS

FOREMOST IN THE 
DEVELOPMENT OF 

NEW DESIGNS

Complete information on the TIC Trimmer 
Potentiometer Line is available upon request.

(EQUALLED FOR P 
DELIVERY'PRODUI 

PROTOTYPE

TECHNOLOGY INSTRUMENT
555 Main Street, Acton, Mass., COIonial'3-7711.

West Coast Mail Address, Box 3941, No. Hollywood, Calif., POpIar 5-8620
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Guide To Instrumentation Literature
W. G. Brombacher, Iulian F. Smith, and 
Lyman M. Van der Pyl. National Bureau of 
Standards, Circular 567, price $1.00.

This circular is intended to assist re­
search investigators, instrument users, and 
others interested in utilizing the extensive 
and scattered literature of instrumentation. 
It was prepared as part of the program of 
instrumentation, research and development 
which is sponsored at the National Bureau 
of Standards by the AEC, the Office of 
Naval Research, and the Air Research and 
Development Command.

This compilation consists of an introduc­
tion, a source list of instrumentation litera­
ture, an author index, and a subject index. 
Over 1200 references are listed, including 
abstract journals, bibliographies, 660 books 
on technology, directories of manufacturers, 
guides to and indexes of technical litera­
ture, periodicals of interest, and guides to 
dissertations, patents and specifications.

Articles published in periodicals are not 
referenced, but indexes and abstracts of 
such articles on a given subject are indi­
cated in the subject index.

Principles of Color Television
Hazeltine Laboratories Staff, Editors—Mc­
Ilwain and Dean, John Wiley & Sons, Inc., 
440 Fourth Ave., New York, N. Y. Price: 
$13.00.

This text is prompted by the urgent need 
for more information to meet the rapid ad­
vance of color television. The Hazeltine 
Corp, has in recent years sponsored a series 
of general reports covering the various as­
pects of this field which have laid the foun­
dation for this book.

The presentation includes a broad state­
ment of the fundamental requirements for 
a successful color television system. A group 
of short chapters at the start of the book is 
devoted to the topic involving quantitative 
handling of color, which is one of the most 
abstruse phases of the subject as ap-
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lex 
idi 
'od
TI

proached by the designer. Following these 
chapters, the various system requirements 
are stated and the available means for satis­
fying them are presented. The transmission 
standards of the FCC are described in de­
tail; succeeding chapters present the lead­
ing principles and features of transmitting 
and receiving equipment. A glossary of 
color television terms concludes the text 
The presentation assumes a familiarity of 
engineering theory and techniques of mono­
chrome television, including a fair mathe­
matical background.

Solid State Physics, Vol. II
Editors: Frederick Seitz and David Turn­
bull, Academic Press Inc., 125 E. 23rd St, 
New York 10, N. Y. Price: $10.00.

The purpose of the present series is to 
fulfill the need for compact and authorita­
tive reviews of the important areas of the 
solid state science field.

Although the growth of solid state physics 
has not been characterized by any radical 
changes in basic physical theory, it has ex­
tended the theory and the understanding 
of its implications. Also, the viewpoints in 
certain closely allied fields, particularly in 
electronics, metallurgy, crystallography, 
and the chemistry of solids, have been in­
fluenced markedly by development in solid 
state science.

Because of the expansion of knowledge 
in this field, physicists are finding that, in 
order to make significant contributions it 
is desirable and necessary to concentrate 
their efforts in narrower fields than for­
merly. Therefore, this presentation is es­
pecially helpful to investigators and 
students who can readily obtain a balanced 
view of the whole field. Although many 
excellent short texts have appeared recently, 
many scientists have come to recognize the 
need for an up-to-date treatise on solid 
state science that reviews comprehensivel 
all of the important facets of the subjec
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^plih Je Modulation
\lexan er Schure, Ph.D., Ed. D., John F. 
Uder ' Misher, Inc., 480 Canal St., New 
fork 1 N.Y. Price: $1.25.
Thb text treats the modulation process 

}y wh h the original signals are changed 
o radio frequencies. More specifically, the 
irocess wherein the amplitude of the carrier 
ivave is varied as a function of the instan- 
aneons value of another wave called the 
nodulàting wave.

Th< material covers both the important 
iasic principles of amplitude modulation 
md certain of the methods used to accom- 
)Iish this modulation. The techniques 
iresently in popular use are variations on 
the basic device of applying the modulating 
iignal to one or more electrodes of a vac­
uum tube rf amplifier stage. Aside from 
this common feature, the impedances, cur­
rents, and voltages at the various electrodes 
are considerably different in the various 
methods of modulation. An individual ap­
proach and treatment is given to each case 
discussed.

The fundamentals of the modulated sig­
nal, modulation amplitude considerations, 
power in the modulated wave, improper 
modulation, asymmetrical modulation, 

basic design consideration, and frequency 
stability and linearity are thoroughly de­
fined. The explanations are essentially non- 
mathematical.

TV Repair Questions and Answers, Vol. 5 
Sidney Play, John F. Rider Publisher, Inc., 
480 Canal St., New York 13, N. Y. Price: 
$2.10.

This final volume is presented to fulfill 
the need of specific questions and answers 
a practicing technician has in mind when he 
trouble-shoots and repairs television re­
ceivers.

A broad base of servicing techniques and 
procedures are given full coverage, while 
the electronic theory is kept to a minimum.

The text, including servicing of sound 
sections and low voltage circuits (also fila­
ment strings), has been organized so that it 
can be assimilated as a complete picture on 
the servicing of these parts. The book can 
be used as a handy reference source. The 
first chapter is concerned «with general 
sound servicing techniques. The remaining 
chapters discuss individual receiver sec­
tions.
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Another /fatten. PLUS

ENGINEERS

to advance MICROWAVE DEVELOPMENT . . .
Stepping beyond conventional methods for micro­
wave plumbing designs, Airtron, Inc. now focuses 
its research and fabrication on the challenging and 
unlimited new field of ferrite devices!

Inquire about the unlimited career opportunities.

Visit our booth #966

inc.

microwave ferrite devices 
and allied RF components.

Staffed by noted parities tn 

and microwave fields-
the ferrite

»Cambridge, Mass

1121 W. ELIZABETH AVENUE • LINDEN, N. J.

CIRCLE 328 ON READER-SERVICE CARD FOR MORE INFORMATION
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heat

WESTMOLD

WESTSEAL

NEW TRANSFORMER DEVELOPMENTS...

Westmold and Westseal types

resist moisture and

NEW WESTMOLD TRANSFORMERS— 

offer exclusive dimensional fidelity, flame 
resistance and greatest resistance to 
moisture penetration ever available in 
an open-type transformer (where MIL­
T-27 grades 2 and 5 are required). This 
new type is molded in a plastic material 
which maintains its flexibility at ex­
treme temperatures. Will withstand 
shock of being heated to 130°C, then 
plunged into -55°C alcohol-dry-ice. 
Ten of these cycles are passed without 
cracking, complying with Type C ther­
mal shock test, MIL-C-16923. Dimen­
sional fidelity is assured as the shape of 
the transformer is fixed by the mold in 
which it is poured.
NEW WESTSEAL TRANSFORMERS— 

Small, lightweight power transformers 
and filter chokes have been developed 
for radar, airborne electronics and other 
applications demanding good resistance 
to humidity and high temperatures 
(where MIL-T-27 grades 2 and 5 are re­
quired). They are impregnated with a 
newly developed solventless silicone resin 
and sealed with an impervious coating 
of silicone rubber.

The compound is*firmly bonded to 
the transformers and to the terminals, 
eliminating any “wick” action. Coils are 
completely filled, free of voids. Result 
—corona-free operation in the 5000- 
volt range.

For further details, circle the proper 
number on the Reader-Service Card, 
see your Westinghouse Sales Engineer 
or write to Westinghouse Electric Corpo­
ration, Specialty Transformer Division, 
P. O. Box 231, Greenville, Pa. j-70772

WATCH
WESTINGHOUSE!
COVER THE PRESIDENTIAL CAMPAIGN ON CBS TV AND RADIO'

CIRCLE 329 ON READER-SERVICE CARD FOR MORE INFORMATION
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Russian Translations

iatior

What The Russians are Writing
liagra

luenc

Elektrosviaz’ No. 2, 1956

used to determine the optimum code.ures are

flu hup ucpanu<*M

line1

106

8b*od

HOr.pujm.’Hue

Mody/iupymmee 
nanpfiM:eHue

Electric Losses in Shields of Communication Cables 
1.1. Grodnev & K. la. Sergeichuk, (9pp; 9 figs; 2 tables). 
Straightforward calculation by integrating product of 
the radial magnetic and longitudinal electric fields 
Experimental tables and curves are also given.

Modynupyiouipp
HanpweHue

Internal Transient Attenuation of Instruments Used 
to Measure Transient Attenuation, S. A. Krasik, (6pr 
4 figs; 1 table). Discussion based on network theory, 
particularly theory of symmetric four-terminal net! 
works.

iter « 
levial

Problems in Measuring Industrial Radio Interfer.! 
ence, V. V. Roditi, (5pp; 4 figs.). Short review article 
discusses the basic parameters of a standard interfer. 
ence meter and the opinions held on this subject in 
the West and in the USA.
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The Best Code, A. A. Kharkevich, (6pp; 12 figs). Th 
“best” code is defined as one insuring the transmission 
of maximum amount of data at maximum noise stabib-w I
ity. This is true if all communicated data have tk 
same probability. Here the statistics of communica­
tion do not enter the discussion. Simple geometric fig-

he n< 
it a i

Brod om 
senepamapa 
naipajfcenua \ 
nunooipa3HQu 

IpOP^b!

Pulsed Exciter for FM UHF Transmitter, F. V. Kush- 
nir & I. A. Shidlovskii, (4pp; 4 figs). Description of a 
new pulse-phase exciter for an FM transmitter. The 
center frequency of the exciter is stabilized by a quartz 
resonator. The exciter features low non-linear distor­
tion, a low level of internal noise, and does not require 
tuning or trimming during operation.

The novelty in this circuit, developed by the Len­
ingrad Division of the Scientific-Research Communi­
cation Institute, is the use of quartz stabilization in 
place of automatic frequency control, which usually 
produces some operating difficulties. Its block diagram 
is shown in Fig. 1. Here 1 is the phase-modulated pulse 
generator (to which the modulating voltage is applied); 
2 is a multiplier-limiter for sinusoidal FM oscillations; 
3 is an amplifier for l-f modulating signal (the output 
of which goes to the next stage); 4 is the control fre­
quency-detector with amplifier; and 5 the rectifier.

Fig. 2 shows the components of the phase-modulated 
pulse generator, which consists of a quartz-resonator- 
stabilized driver oscillator 1, sawtooth generator 2, 
modulating stage 3, and a rectangular-pulse-shaping 
stage 4 (the modulating voltage is applied to stage 3).

Fig. 3 shows the manner in which the modulation 
is produced. The sawtooth voltage is applied across

__ CmynPHUM 
nepedairwuxa

capacitor Ct and to the grid of the tube 1 (modulated 
stage) where it is limited to exactly half its height 
(Fig. 4a; the solid line across the triangle is marked 
“limiting line”). The modulating voltage is applied to 
the same circuit (via Rt) and changes the limiting 
level within the period of the sawtooth voltage. Plate 
current starts flowing approximately simultaneously 
with the grid current, so that the leading edge of the 
plate-current pulses shifts with the modulating volt­
age (Fig. 4b). The next two tubes differentiate and 
limit these width-modulated pulses into a sequence of 
phase-modulated pulses (Fig. 4c). The parameters of 
the integrating circuit R^, (Fig. 3) are so chosen as 
to make the modulating voltage applied to the first 
tube vary in inverse proportion to the frequency.

The linearity of the modulation characteristic de­
pends only on the waveform of the sawtooth voltage, 
which can be made nearly ideal. The noise level de­
pends on the stability of the sawtooth voltage, which 
can be made high by stabilizing the plate supply volt­
age. This results in low distortion (harmonic coefficient 
less than 0.3% at 1000 cps and less than 1% at the a-f 
range boundaries) and low noise level (—68 db). Sev­
eral models of this exciter have been in use for several 
years and have given reliable and stable service.

Effect of Selective Fading on Facsimile ignalj 
When Various Methods of Modulation Are Used] 
A. M. Polykovskii, (4pp; 2 figs). A consideral e per] 
centage of distortion of facsimile signals, tran mittd 
at short-wave frequencies, is due to selective adinj 
This is particularly true where the facsimile signaW 
are transmitted via AM radio with FM-modulat< d sub! 
carrier (abbreviated AM-FM modulation). A brief disJ 
cussion shows that better results are obtaine 1 with 
FM-FM modulation, in which the facsimile signal fre- 
quency-modulates the subcarrier, which in turn 
frequency-modulates the transmitter carrier, although 
more complicated equipment is required.



EXOUTE 1422 CHARACTERISTICS

• Does not exhibit cold flow.
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M It strong and rigid with 
good tensile and impact 
strengths.

Opah-mutnan 
nanna

• Specific gravity of 1.045' 
1.050.

• Has low dielectric constant 
and power factor.

• Readily machinable 
dose tolerances.
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• Withstands high tempera­
tures —■ to 400° F.

4^04 VUm tyiequeHcy ¡htudatiCHi 
REROUTE 1422 MM

In cast rods of diameters to 6" and 
plates up to 36" x 36", from .031" to 
IV2" thickness.

Freqt ancy-Modulated Oscillator with Reactance 
ube, V I** Minashin, (7pp; 6 figs). Description of a 
Lple 1 M oscillator producing large frequency de­
Hation. low non-linear distortion, and relatively high 
oltag( level. Fig. 1 shows the equivalent circuit of 
Lh ai oscillator, where LC is the tank circuit and t’X 
Lpresi its the tube. Fig. 2 shows the actual circuit 
liagraiii, Fig. 3 some of the phase relationships, and 
figs. 4 and 5 show experimental curves of the fre- 
uency deviation and the output level vs. the grid

Asymmetric Suppression of Side Spectra, B. V. 
Fedortsov, (13pp; 13 figs). Highly mathematical dis­
cussion of the waveform distortion of a facsimile sig­
nal produced when asymmetric suppression of the side 
spectra causes non-stationary signals in the system. 
The article discusses in detail the transmission of iso­
lated image details, the transmission of the black­
white boundary, and the transmission of two image 
details in sequence. Reference is made to Goldman’s 
Frequency Analysis, Modulation, and Noise (trans­
lated into Russian in 1951).

Distribution of Frequencies and Reception Interfer­
ence in Radio Relay Lines, A. V. Sokolov, (6pp; 6 figs.) 
The article discusses the origin of many internal types 
pf interference in multiple-trunk microwave-relay 
lines. It is shown that no possible distribution of oper­
ating station frequencies can eliminate these interfer­
ences. However, the noise can be kept down to a value 
pot disturbing the reception by the use of highly 
^elective band-pass filters in the transmission and re­
ception channels. Equations are given for the noise 
sign ils caused by various sources.

Measurements made on this amplifier showed that 
he non-linear distortion does not exceed 0.15-0.25% 
!t a relative frequency deviation of ±1.5%, as com- 
jared with 0.2-0.3% distortion produced in the h-f ex­
citer of an FM broadcast transmitter at a frequency 
deviation of ±0.16%.

• Unusual chemical Inertness 
permits its use where 
others fail.

CoPPOPAT/ON
Electronics Division

WHERE PERFORMANCE 
PLUS PRICE 

IS A FACTOR 
REXOLITE 2200
UHF insulation in thermosetting 
sheets 36*x36;.03r-.125"thick

• Has good punching 
properties.

• High Impact strength.

• Good machinability.

• Dielectric constant
10-I0,000mc, 2.77.



exact duplicationfor extreme accuracy and

complex internal shapes made "inside out

This unique electroforming process 
produces precision, internally-shaped 
parts, such as this microwave coupler, 
with internal accuracies, fine surface 
finish, and configurations unobtain­
able or economically prohibitive with 
any other method.
The intricate interior is formed from 
the inside out, and may include ma­
chined parts that are grown in place 
during electroforming to produce an 
integral assembly of unusual accur­
acy, rigidity, and lightness.
Machined flanges are also grown in 
exact position to eliminate heat dis­
tortion associated with fabrication 
methods.
Offering new concepts in the design of 
intricate precision parts, Gar-forming 
provides highest accuracy in any 
quantities at surprisingly low costs.

GARSend today for full information I PRECISION PARTS, INC.

5 LUDLOW STREET, STAMFORD, CONNECTICUT

CIRCLE 331 ON READER-SERVICE CARD FOR MORE INFORMATION
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Russian Translations

THE block diagram, Fig. 1, shows a new 
type of single-sideband radio receiver. 

The front end, up to the i-f stage, is conven­
tional. The signal is amplified in three i-f 
stages and applied to the signal grid of a 
second converter, made necessary by the 
difficulties in designing quartz filters for 
455-kc operation.

Three quartz filters are used, two (wide­
band) for side-band separation, and one

Fig. 1

Fig. 1 legend
1—input equipment
2—h-f amp.
3—first converter
4—i-f amp.
5—second converter
6—dist. amp.
7—amplifier
8—quartz filter
9—upper sideband channel (I) 

10—carrier channel
11—lower sideband chan. (II)

(narrow-band) to filter out the carrier fre- 
quency. Fig. 3 shows the wide-band filter 
and its frequency characteristics. The nar- 
row-band filter is of the differential type 
with a center pass-band frequency of 100 kc 
and an average bandwidth of ±40 cy. Such 
a narrow filter protects the automatic-fre­
quency-tuning system against the effect of 
smooth noise, and at the same time pro­
duces reliable tuning for all sudden changes

12—first heterodyne
13—auto. tun. motor
14, 15, 16, 17—detectors
18—transformer
19—auto. ampl. control diode
20—separation tube
21, 22—channel lines
23—100-kc quartz osc.
24, 27—1-f ampl.
25, 26—third converter 
28—355-kc quartz osc.
29—filter
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iel Single Sideband Receiver

r fre- 
filter

! nar- 
type

00 kc 
Such 
c-fre- 
set of

if the frequency of the first heterodyne of 
he receiver; these jumps usually do not ex- 
eed 20 cys.
Fig. 2 shows the automatic tuning and 

utomatic gain control of the receiver.
The article concludes with an analysis of 

he non-linear distortion which produces 
transient talk” in a two-channel receiver.

pro- ’¡g. 4 shows how this distortion can be 
anges iliminated by shifting the channels rela- 

ive to the earner frequency by an amount
qual to the width of a single channel. The 
listortion can also be eliminated by opti- 
num adjustment of the grid voltages of the 
ubes of the preceding stages. The first 
nethod make^ it very easy to be rid of 
ransient noise, but requires a wider radio 
hannel. The second method requires no 
hannel separation, and is therefore more 

practical. For a 6K4 tube employed in the 
last stage of the i-f amplifier, the signal­
grid voltage must not exceed 0.25 v, the 
other parameters being U& = 250 v, Ugl = 
100 v, and Eg2 = —2 v. The signal-grid 
voltage of the second-frequency-converter 
tube must not exceed 0.08 v the parameters 
being UA = 250 v, Ugl = 100 v, Eg2= Eg3 = 
—2 v.

Operating tests show this dual-channel 
single sideband receiver to be stable in 
operation, with the automatic tuning system 
being quite trouble-free. Thehigh selectiv­
ity of this receiver makes it possible to work 
with the quieter of the two channels at will. 
Condensed from an article Dual Channel 
Single Sideband Receiver, by S. A. Tishin. 
Elektrosviaz’ No. 1. Jan. 1956. 9 pages, 4 
illustrations.

U^in^T)

He

rP ¿UfSinfvJ+yf+UtSinfat+f) 6H6C

F Hi

§ f

Hoc moanno a cocmaiflatouiua

F

Fig. 2

$aU,U2C9sT

n

ileppnennan cocmainfMHUM

1956 :LECTRONIC DESIGN • August 15, 1956





Abstract—G erman

UNKh

Waveguides as Attenuators

the c

com

WAVE GUIDE

INDICATOR

IRIS

prov 
sisto

linea 
ble o

XTAL 
DETECTOR

ELECTRONIC DESIGN • August 15, 195

Details of phase velocity measurements and possibll 
ways of improving the accuracy of all results are alsl 
mentioned.

The S-type attenuation characteristic may be used tl 
stabilize the frequency of a generator in the centimetel 
band within the range of about IO 8. This can be acl 
complished by feeding the output of a reflex klystrol 
through tw o parallel attenuation channels. One is adl 
justable and frequency independent, the other is 1 
wave guide exhibiting the above described S-curvJ 
The output of each attenuation channel is fed to J 
crystal detector. The sum of the detector output curl 
rents is adjusted to zero at the cut-off frequency (poiri 
of inflection) of the S-curve, by setting the variable al 
tenuator to the correct value. Any change in frequence 
produces then a change in the total detector current! 
With the aid of a photocell amplifier, a control voltad 
can be produced which controls the klystron frequency

The accuracy of this method may be improved bj 
filling the wave guide with a gas which shows I 
resonance effect near the cut-off frequency. The con 
siderable change in the dielectric constant of the gJ 
causes a corresponding variation in the cut-off fre 
quency of the wave guide. Abstracted from an «rfo 
by W. Schaffeld and H. Bayer, “The behavior of elec\ 
tromagnetic waves in circular wave guides with finiti 
wall conductivity near the cut-off frequency," ArcM 
der elektrischen Uebertragung, vol. 10, pp. 89-91\ 
March 1956.

higher attenuation values, standing waves become 
practically negligible and a probe with crystal detector 
and broad band dipole was introduced. Measurements 
were made over the same distance at various sections 
in the wave guide and found to be independent of the 
location.

WAVELENGTH 
(LINEAR SCALE)

cum 
istic

BAND 
GENERATOR

EXISTENCE of a finite wall conductivity produces 
an S-shape attenuation curve near cut-off, rather than 
the theoretically infinite increase in attenuation ob­
tained for a perfectly conducting waveguide, Fig. 2. 
This characteristic may be used to stabilize keystron 
oscillators, for example. The propagation of electro­
magnetic waves in circular waveguides of finite wall 
conductivity is examined below and above the cut-off 
frequency. Formulae for the complex propagation 
constant are derived for waveguides in which the skin 
depth is negligible compared to the wall thickness and 
the tube radius. Measurements of the attenuation and 
phase1 constants near cut-off for the TEtt mode show 
close argeement with theoretical expressions.

Measurements were made on a brass tube seven 
meters long, 6 cm in diameter, having a cut-off wave­
length of 10.239 cm. The experimental set-up for deter­
mination of the attenuation curve is shown in Fig. 1. In 
a 707 B klystron generator, fine frequency adjustments 
were obtained by changing the reflector voltage. Good 
stability for the duration of a measurement series was 
achieved by use of a regulated power supply. The 
wave meter was a coaxial resonator w ith an accuracy of 
0.004 cm. The crystal diode used had a quadratic char­
acteristic. Up to about one hundredth of a db per 
centimeter, the amplitude change of the standing wave 
maxima was used to determine the attenuation. For



Inverterless Push-Pull DC Amplifier
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PLATE SUPPLY

Two unequal tubes in the unique cathode follower 
push-pull circuit illustrated in Fig. 1, eliminate the 
need for a phase inverter. This new type push-pull de 
amplifier permits the application of unbalanced volt­
ages to its input terminals. The requirements of good 
linearity, compensation of zero signal current, negligi­
ble output noise and low zero drift are fulfilled.

The voltage to be measured is applied to Vt as 
shown. The change in the plate current of Vt changes
the drop in the cathode resistor RtK of Vt via Rh. Since 
the grid potential of Vt is fixed, its plate current is con­
trolled by the drop across RtK. Current feedback is 
provided in each tube by the unbypassed cathode re­
sistor. An additional feedback path exists due to the 
divider action of RtK and R1K -f- Rv.

In order to fulfill the requirements of zero signal 
current compensation and a linear transfer character­
istic, it is necessary for Vt to have a higher transcon­
ductance than Vt. Equations are set up to determine 
the values of RjK and RtK if the plate supply voltage, 
the load resistance RL and the two tubes are given. The 
computations are based on an approximation of the 
Ip — Eg characteristics by parabolic expressions. Proper 
selection of the operating point is discussed and an 
outline of the individual steps in the calculation of 
Rik and RfK is given.

In a practical example, the transconductance ratio of 
the two tubes is about 7:1 and the cathode resistor of 

is found to be approximately 2.5 times the value of 
Rjk. The de amplifier built with these components 
shows excellent linearity over an input voltage range 
from —40 to 40 v. Its sensitivity is roughly 0.5 ma per 
volt. Abstracted from an article by E. Schlosser and S. 
Goetze, "A de amplifier with unbalanced input,” 
Frequenz, vol. 10, pp. 19-24; January 1956.

look it from any angle

INSTRUMENTS CORPORATION 
associated with

GULTON INDUSTRIES, INC. Metuchen, New Jersey
CIRCLE 332 ON READER-SERVICE CARD FOR MORE INFORMATION

By a unique optical system of reflected light, scale positions on Greibach meters 
are shown by a light beam pointer with hair line indicator. Parallax is eliminated 
and readings can be made instantly from any angle with absolute precision.
And no matter how you look at it, Greibach meters are versatile and rugged 
enough for any application. The low internal voltage drop of Greibach ammeters, 
for example, makes them perfect for transistor and other low energy applications.
Their ruggedness — they never need recalibration in normal use — and resistance 
to up to 500 g’s shock allow rough handling without damage or loss of accuracy in 
factory or field use. For laboratory work too, Greibach meters provide such 
important features as full scale sensitivity to 14 microampere, up to 0.25% 
accuracy, and resistance to overloads up to 100,000%.
The edgewise panel meter shown here is the latest in a complete line of standard, 
portable, panel, and differential units for current, voltage, and resistance measure­
ments. It can be conveniently stacked in layers for bench work, adapted for 
portable use, or readily incorporated in any console equipment.
If your project calls for a meter you’ll do better with a Greibach meter. And if 
you have a technical problem that needs outside assistance, it’s immediately 
available from our field representative without obligation.



Kodak
Rod Wavemeters

Ektron
Detector

OUTER CONDUCTOR
SHORTED END

2x10 ohm»
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SELF-LOCKING NUTS

FLEXLOC LOCKNUT DIVISION

PENNSYLVANIAJENKINTOWN
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1/2* 
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FLEXLOC 

DESIGN 

FEATURES

•Reg’d 
T.M. of 
DoPont 
tReg’d 
T.M. o» 
Rohm & 
Haas

specify 
standard

Special 
sizes to 
order

Compta*« Catalog I 
Write today for your copy

Rod« and lube« for industrial, novelty, 

display, models, and all other fields.

Write for price lists and samples today.

A unique lead sulfide photosensitive resistor with 
the following characteristics:

curate worm and gear drive pennits adjustment 
center conductor length I. For an exciting 
length kg,

91-58 Von Wyck Exp'w'y, Jamaica 35, N.Y. I I
CIRCLE 334 ON READER-SERVICE CARD FOR MORE INFORMATION

of the 
wave-

n determines the order of the resonance and 
order of the hannonic of Xg.

EASTMAN KODAK COMPANY
Rochester 4, N. Y.
CIRCLE 333 ON READER-SERVICE CARD FOR MORE INFORMATION

For o booklet giving detailed information on Kodak 

Ektron Detectors, write Military and Special Products 

Sales,

Sizes Available
RODS

one-piece, all-metal 
construction
resilient locking 
section

2x10 ohm» 2xlO ohm»

• 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

area

• Unaffected by vibration, 

small in size

• Available in complex and 

exact arrays and mosaics

DO YOU KNOW? Because they have a resilient locking section, 
Flexiocs can be used effectively on bolts of varying diameter 
tolerances. The resilient segments accommodate themselves to 
the diameter of the bolt. And Flexlocs are stocked in a full range 
of sizes from #0 to 2" by authorized industrial distributors. Write 
for Bulletin 866. Standard Pressed Steel Co., Jenkintown 12, Pa.

STANDARD PRESSED STEEL CO.

DETECTOR COUPLER 
LOOP

TUBES

1/16" wall 
1/4' O.D 
5/16" "

simplified selection ... 
AVAILABLE FROM STOCK I

For "in the field" replacement or original 
equipment manufacture, you'll find that 
it’s easier and faster to specify Johnson 
Panel Indicators. Available in a wide 
variety of types, Johnson "preferred" 
types are stocked by parts distributor, 
throughout the country.
Available types include: continuous indica* 
tion neon types; models for high end low 
voltage incandescent bulbs; standard or 
wide angle glass and lucite jewels in 
clear, red, green, amber, blue or opal 
lenses. Specials, including those meeting 
military specifications are also available 
in production quantities, for full informa­
tion write to:

One of the problems of this construction is to make 
the correction factor C frequency independent. Two 
types of rod wave meters are described. In the less 
accurate version, of 0.1% accuracy', the dimensions are 
such that several resonance positions exist, while in 
the precision uhf units only one resonance is deter­
mined with an accuracy of 0.01%.

Details of construction, sources of errors and results 
of measurements are given for two precision wave­
meters and several standard units in the wavelength 
range from 3.5 mm to 1.65 m. Abstracted from an arti­
cle by U. Adelsberger, "The rod wavemeter in the 
range from 180 to 80,000 meps, construction and ex­
perimental results.” Archiv der elektrischen Uebertra- 
gung, vol. 10, pp. 51-57; February, 1956.

Rod wavemeter designs are described, which permit 
frequency measurements from 180 Me to 80 kMc. Their 
main advantages are high accuracy, a range as high as 
5 octaves and good sensitivity.

Wavemeters with an adjustable short on two-wire 
systems or coaxial lines are limited in performance 
because of the imperfections in the shorting contact. 
Wave guide resonators have a rather limited frequency7 
range and a non-linear calibration curve.

In the rod wavemeter the center conductor of a 
coaxial line is made adjustable in length. The outer 
conductor is open at one end and shorted at the op­
posite end. Resonance occurs at odd multiples of k/4. 
At the point where the inner conductor enters through 
the shorted end of the outer conductor, coupling loops 
to both generator and detector are located. An ac-

1-1/4"*

1/8" wall
1/2' OD
5/8" "
3/4" "

3406 Second Avenue Southwest • Waseca, Minnesota
CAPACITORS • INDUCTORS • KNOBS • DIALS • SOCKETS • INSULATORS • PLUGS • JACKS . PILOT LIGHTS

LUCITES g 
PLEXIGLAS1 1 
acrylic rods, 
tubes, shapesf»
CLEAR CRYSTAL METHYL METHACRYLATE

available from stock for

IMMEDIATE DELIVERY

ACE PLASTIC COMPANY
Precision Extruders and Fabricator^



Tools of science are protected by electroplated rho­
dium from effects due to formidable temperature 
extremes—as in application of nuclear developments 
to electronics, instrumentation, laboratory explora­
tion, etc. Used as shielding or as surfacing, it gives 
protection that can be precisely predetermined and 
accurately implemented by the Technic method of 
electroplating.
Technic Inc., furnishes electroplating solutions; 
designs and installs equipment for electroplating 
rhodium with scientific control. Our engineers stand 
by until performance is assured. Write for indispen­
sable data sheet: "Electroplated Rhodium”.

effects of
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TECHNIC, INC.
39 Snow St., Providence, R. I. J Ack son 1-4200 
Chicago Office — 7001 North Clark Street

THE LARGEST ENTERPRISE OF ITS KIND IN THE WORLD
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TUBE SOCKET 
TEST ADAPTERS 

With radial 
test tabs

SOCKET EXTENDERS 
Replaceable socket 

extends life of 
test equipment

TUBE SOCKET 
TEST ADAPTERS

Long type 
for tight spots

SOCKET CHANGE 
ADAPTERS 

Change tube types 
without rewiring

ROTOPROBE
Switchingtypetube 
socket test adapter 
—with permanently 
attached test lead, 
and numbered stop 
positions for each 
pin.
Measurements are 
made on each con­
tact by turning the 
shell of the Roto­
probe to the cor­
responding number 
on the index.

Rector
Tube

Socket
Test 

Adapters

TEST CIRCUITS 
IN OPERATION

it In

rrie»

tion, 
neter 
:s to 
ange 
Vrite 
, Pa.

L CO. Write for catalog—

3352 SAN FERNANDO ROAD, LOS ANGELES 65, CALIFORNIA 
TELEPHONE Clinton 7-8237

VANIA
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Field Quadripole

Four-pole network Field 4-pole

BOARDMASTER VISUAL CONTROL
Gives Graphic Picture—Saves Time, Saves 
Money, Prevents Errors

☆ Simple to operate—Type or Write on Cards, 
Snap in Grooves 
Ideal for Production, Traffic, Inventory, 
Scheduling, Sales, Etc.

& Made of Metal Compact and Attractive. 
Over 60,000 in Use.
Full price $4950 with cards

24-PAGE BOOKLET NO. N-10 
Without Obligation

Write for Your Copy Today 

GRAPHIC SYSTEMS 
55 West 42nd Street • Now York 36, N. Y
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Hybrid 4-pole

New concepts of “field quadripole” and “hybrid
quadripole” are introduced in an interesting analysis, 
applicable to thefsolution of transmission problems of 
electromagnetic waves in coaxial lines and waveguides. 
These concepts are applied to the calculation of uhf 
attenuators.

Field quadripole and hybrid quadripole are based 
on the standard four-pole network in which output 
voltage and current are related to the input quantities 
through its characteristic matrix. In the field quadri­
pole a matrix relates the input electric and magnetic 
fields to the corresponding fields at the output termi­
nals. A hybrid quadripole, on the other hand, may have 
input voltage and input current, while the output is 
an electro-magnetic field, characterized by its electric 
and magnetic components. The opposite type has a 
field input and conventional voltage-current output.

The particular problem to which the above con­
cepts are applied, involves a circular waveguide 
which is energized by a concentric line and whose 
output is coupled to another concentric line. With 
proper termination of the concentric lines, two waves, 
one moving forward and one in reverse, exist on each 
line. In the waveguide, however, there is an infinite 
numbr of TM waves. For each one of these modes, 
there exists a transmission channel, consisting of a 
transmitting hybrid quadripole, an intermediate field 
fourpole and a receiving hybrid fourpole.

The matrices are computed for these elements and 
the theory then applied to the problem of a concen­
tric line coupled to an infinite waveguide and to the 
TM mode piston attenuator treated by A. B. Giordano 
in the Proc, of the LR.E. in 1950. Abstracted from an 
article by A. Sander, “The excitation and propagation 
of TM waves in a circular waveguide with concentric 
lines as transmitter and receiver,“ Archiv der elektri- 
schen Uebertragung, vol. 10, pp. 77-85; February, 
1956.

How To Get Things Done 

Better and Faster

... offers unusual challenge 

and opportunity to .. .

PHYSICISTS
and ENGINEERS

with high vacuum and microwave experience for long
range Research & Development on Molecular Oscillators

New and Open Field 
Expanding Operation 
Small Company 
Benefits—Profit Sharing

I If Qualified Call or Write to

GORDON THOMPSON • BUtterfield 8-2600
Interviews Evenings or Weekends by arrangement 

All Confidential

ELECTRICAL TESTING LABORATORIES. INC.
2 East End Ave., New York 21, N Y.
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The man from Douglas 
asked the man from Convair.

(th» highly flsxlbh Class B Sl—ving and Tubing 
that Iides Class A in p»rformanc»-‘»quals it in pries)

Meter— 
25 Milliamps

Clufch— 
200 Milllamp«

Where can yew use

p/tecíçtovu paq of
w p^fowwa

Effects of Low Temperature on Various 
Materials

CORPORATION
Makers of Eloctrkai 

^Insulating Tubing A 
and Sl—ving

Gurley, manufacturer of the standard binary code disc for the 
electronics industries, is now able to supply four versions for use 
m either photo-electric, magnetic or contact types of pickups.

Containing concentric zones of information in the gray (re­
flected) code, the Gurley discs contain alternate clear and opaque 
sectors. Thin annular rings separating adjacent zones are opaque. 
Varying patterns record up to 8192 bits of information (65,536 
on special designs!).

Four coatings are available: Type T” - photoengraver’s glue 
with colloidal (black) silver, essentially grainless; "Type R” with 
etched metal coating, for reflectivity and transmission contrast; 
"Type M’’ with chemically deposited ferrous alloy possessing both 
magnetic and optical transmission contrast; and "Type C”—metal 
bonded on glass for electrical contact use as well as in contrast of 
optical transmission. Write for Bulletin 7000.

Low temperature thermal expansion of 15 miscel­
laneous substances were measured. Literature data 
for several other materials of possible interest have 
been collected. Length changes between 300 and 0°K 
are reported in tabular form as an aid in the engi­
neering design of cryogenic devices. In addition to 
the measurements on the low temperature thermal 
expansion of plastics which have been reported in 
LADC-1230 (AECU-2161), the expansions of various 
metallic and non-metallic materials which were of in­
terest to the laboratory were measured. These meas­
urements do not represent work of extreme precision, 
but were made only to obtain engineering informa­
tion. Low Temperature Thermal Expansion of Various 
Materials. Henry L. Laquer, Los Alamos Scientific 
Lab. N. Mex. Dec. 9, 1952. Nov. 30, 1955. 58 pages. 
40 cents.

Gurley Standard Binary Code Discs 
Now Available in Four Versions

Cuts Inventory, too I Superior to Class A insula­
tion in performance—yet on a par with it in price— 
Varflo Sleeving and Tubing can be used economically 
for all Class A and Class B installations. This low-cost 
adaptability of Varflo enables many of our customers to 

achieve substantial savings in inven-

fXWÄYDON coMPAN
227 NOATHtlM St. WATIUBURY 20, CON 

I »I tl*<H»-M*<h«xi<»l liai»)

2. Accuracy aver Calibrated Rouge of ad|n(fmoRt:
(a) ±0.1 secend or ±1% of totting, ondor condition 1$
<bl —0.15 second or — 2% of totting, over wide 

temperetere range.
3. Meet Military Specs, for temperature, altitude, sand and dnf, 

fungus, salt spray, radio filtering.

4. Vibration: 5-55CFS with total excursion 0.060".
Current ratings at 2V Volts and room temperature:

tory. Available in NEMA Grades A-l 
an<i B-l tubing and Grade C-2 sleeving.

Perhaps Varflo can solve your in­
sulating problems. Describe them in a 
letter—no cost or obligation for our 
recommendations.

Send for FREE Test Samples

THE A. W. HAYDON CO. SPECIAL TIME DELAY KELfi 
never gives in to severe vibration, shock or sustained aceek «H« 
Positive detent arrangement maintains time setting under »1 
conditions. Large adjusting knob Facilitates changing oi that 
setting. Stepless clutch drive minimises dutch error.

. SPECIFICATIONS
1.* Voltage Range: 24-2V Volts DC at 65 °F.

After the smoke had cleared, we kicked around 
some other electrical connector problems.
Tried to find out the industry’s present and 
future needs. We agreed on some points, had a 
Mexican standoff on others ... lots of laughs 
and a few growls ... but we all learned a lot. 
The blow-by-blow transcript of the Deutsch 
Seminar on Electrical Connectors can be 
found in Deutsch Technical Paper 802. Let us 
send you a copy. We think you’ll find it 
as rewarding as we did.
«-« <-« <-« 
»-> »-> >-> »->
Did you know that Deutsch push-pull miniature 
connectors simply push in for positive seal 
and lock, pull back for immediate disconnect? 
Push pull. That’s all.

The Deutsch Company
7000 Avalon Blvd., Los Angeles 3, Calif.
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Systems Engineering
A report prepared for the Navy designed to aid the 

systems engineer. The author defines the systems en­
gineer as a ‘man who, when assigned to a project, is 
capable of coordinating and preparing or carrying out 
three things—first, an optimum scheme (system sur­
vey) showing the interrelation of all factors that will 
affect the project ai d sway future action; second, an 
optimum set of organized ideas (the plan of procedure) 
pertaining to carrying out the project; third, an opti­
mum physical realization (the product) of the devices 
necessary to terminate the project.” To provide useful 
material for the systems engineer in any industry, 
technical considerations are eliminated. Only material 
common to most systems problems is included in the 
book. An introduction to systems engineering is given, 
the factors surrounding a typical systems engineering 
problem are enumerated, and the systems design 
process is outlined. The system survey, a preliminary 
step in the systems engineering process, and the or­
ganized project plan are discussed, and a check list 
is given for each. Ideal and optimum tests are defined. 
Based on the development cycle, product develop­
ment is examined from the systems engineering view­
point, and the subject of systems tests is treated, with 
a check list given. The report concludes with a dis­
cussion of the completion and reinstigation of projects. 
PB 111801 Systems Engineering, J. N. Warfield, Ord­
nance Research Laboratory, The Pennsylvania State 
University, for the Navy Bureau of Ordnance, Aug. 
1955. 30 pages. 75 cents.

” What kind of electrical 
connector do you need?

And the men from Boeing, North American, 
Hughes, Sandia and. Northrop answered!

W. & L. E. GURLEY • 525 Fulton Street, Troy, N. Y.

GURLEY since 1845
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INDICATO

COULD YOU FILL THESE POSITIONS?

ELECTRONIC WEEK

REPORTING AND EDITING EX

electronic industries

ELECTRONIC DESIGN

CIRCLE 348 ON READER-SERVICE CARD FOR MORE INFORMATION

EUCTRONIC DESIGN August 15, 1956

journalism education 
news contacts in the

Available types 
Radial and axial play 
Dynamic and static loads

A unique rotating disc \ 
dial divided into colored \ 
sectors of 90® or less provides a \ 
highly readable, confusion-proof \ 
display, in this new Marion \ 
MINDICATOR. Available in all \ 
normal moving coil uC instrument 
sensitivities. Hermetically sealed, 
meets vibration requirements of 
MIL E-5272A, Proc. I. Engineering data 
on request.

PERIENCE 
and training

Wof Mt Fortmotf 
Producer of Snidi 
Dio Cottigli

compact 
rugged 
versatile 
easily read

Lubrication
Torque
Mounting practices, etc

If your answer is YES to this question, 
you may find a field that is interesting 
and rewarding on our staffs of ELEC­
TRONIC DESIGN and ELECTRONIC 
WEEK—our new weekly business mag­
azine directed to management.

to Engineers, Draftsmen, and Purchasing Agents 
Write for your copy . ..

New 72-page 
technical manual 
and catalog on 
MICRO-BEARINGS 
helps solve 
instrument 
design problems!

Electrical engineering degree . . . ex­
perience in electronics . . . industrial 
experience . . . the ability to write with 
clarity . . .

Mats produced In rust-proof zinc 
alloy at low cost, with eye ap­
peal to help sell your product. 
As in all othei GRC quality fast­
eners—wing nu's, cap nuts, wing 
screws—threads are clean and ac­
curate.

H 40 Second St., New Rochelle, N.Y. ■ NEw Rochelle 3-8600 
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Bibliography on Thermal Conductivity
Several methods of measuring the thermal conduc­

tivity of metals are available to the investigator. Many 
of these methods measure the temperature drop when 
heat flows in one dimension in a solid body. Various 
techniques which yield absolute or comparative val­
ues are described. The Forbes bar and the dynamic 
methods yield the conductivity by giving a value for 
the thermal diffusivity. The thermal conductivity can 
also be estimated from the electrical conductivity in 
some materials. Thermal conductivity varies with the 
temperature for any particular material and is related 
to the specific heat, density and the chemical compo­
sition. Information from the literature is consolidated 
in graphical form to illustrate the effect of the tem­
perature and composition on the thermal conductivity. 
Many heat resistant materials are included. An exten­
sive bibliography and subject index on thermal con­
ductivity has also been compiled covering the litera­
ture through July 1954. PB 111756. Survey and 
Bibliography on the Determination of Thermal Con­
ductivity of Metals at Elevated Temperatures. 
Richard D. Seibel. Watertown Arsenal, Aug. 1954. 65 
pages. $1.75.

and bulletin ... or ask for quote on 
special needs.

GRIES REPRODUCER CORP.

3 standard di­
ometers: Vz", V'-qkZ

’A", itand- 
ord thread sizes: 
#4 through 'A"; *
both open-end and close-end 
thumb nuts; thumb screws 
with and without shoulders. 
Generous width assures 
firm comfortable grip; 
rounded scalloped edges. 
WRITE TODAY for samples.

Millimeter Wavelength Components
Naval Research Laboratory has designed a series 

of waveguide components and test equipment cover­
ing the portion of the millimeter wavelength range 
from 4 mm to abbut 1 cm. Included are connectors, 
standing-wave indicators, wavemeters, attentuators, 
directional couplers, switches, hybrid junctions, ad­
justable shorts, crystal mounts, power meters, power 
supplies, terminations, bends, horns, tees, and tapers. 
PB 111968 Millimeter Wavelength Components, R. G. 
Fellers and J. A. Kaiser, Naval Research Laboratory, 
Mar. 1956. 21 pages. 75 cents.

Reliability Bibliography
Material published on the reliability of electronic 

equipment since 1950 is compiled and listed under 
appropriate subject headings. List of subjects is (1) 
Circuit design (2) Components (3) Electron tubes (4) 
Failure Analysis (5) General (6) Human engineering 
(7) Maintenance (8) Mechanical design (9) Systems 
and (10) Testing. Source of the material is given along 
with an abstract of about 100 words. These references 
are printed four to a sheet and ruled. They may be cut 
out to form individual references on 3 x 5 cards. NEL 
Reliability Bibliography compiled by W. E. Jorgensen, 
I. G. Carlson and C. G. Gros. Available to Department 
of Defense activities and to a limited extent to govern­
ment contractors upon request to the Commanding 
Officer and Director, U.S. Navy Electronics Labora­
tory, San Diego 52, Calif.

marlon aloctrloal 
Instrument company 

GRENIER FIELD—Manchester, N. H„ U.S.A.
C^yrlfM <l*J4

Visit Marlon at Booth 738 at 
Weseon Show, Les AngilM, Aagast 21-24 
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If you work with miniature instrument-type ball bearings you’ll And 
this new, authoritative publication a complete, handy source of 
engineering data and specification information.

HELPS SOLVE DESIGN PROBLEMS
Far more than an ordinary catalog — it contains a helpful survey of 
factors to consider in selecting and applying miniature ball bearings 
— plus 60 pages of engineering bulletins covering all the aspects of' 
bearings important to designer* ...

New Designer's Handbook 
on Miniature Bearings!

LOCATION
Positions are open for the New York, 
Chicago, and Los Angeles areas. Send 
resume with salary requirements to 
Editor, Hayden Publications Corp., 19 
East 62nd Street, New York 21, New 
York.

DIE-CAST ROUND HEAD

wide grip feature

THUMB NUTS8SCREWS 
«¡th GRC’s exclusive

advancemen t 
in instrument 

design

Micro Bearings

A NÍW FASTENER A NEW TYPE OF FASTENER

NEW HAMPSHIRE BALL BEARINGS, INC.
PETERBOROUGH 1, NEW HAMPSHIRE
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PROVE IT YOURSELF!
ULTRA-HIGH POLYSTYRENE

PRECISION CAPACITORS

Leading engineers know that S. E. C. pio­
neered the current polystyrene capacitors in 
Guided Missiles and Analog Computers. 
S. E. C. test data and engineering experience 
is based on years of research and constant 
improvement of product.

S. E. C. products have proved the answer to 
many tough engineering problems by such 
leading analog computer manufacturers as; 
Electronic Associates, Reeves Instrument, 
Beckman Instrument, Mid-Century Instru- 
matic, Goodyear Aircraft, Donner Scientific, 
Boeing Airplane Company and such military 
contractors as Northrop Aircraft, Gilfillan 
Brothers, North American Aviation, 
Convair, Motorola, Farnsworth Electronics, 
Bendix Aviation, Federal Tele-Communica­
tions and many others.

R. & D. establishments as M.I.T., Jet Pro­
pulsion Labs, Cornell Aeronautical Labs, 
Battele Memorial Inst., Sandia Corp., and 
many others have chosen S. E. C. engineered 
components for their prototypes.

116

!

Check these outstanding features for yourself:
• Tolerances as close as 0.1%
• Insulation Resistance as HIGH as 1 x 1012
• Dielectric Absorption as LOW as .0001
• Dissipation Factor as LOW as .0002
• Temperature Coefficient... 100 PPM per ° C.
• Stability as close as .05% drift in 1 yr.
• Voltage derating... none to 170°F.
• Hermetically sealed for enduring 

accuracy!

ELECTRONICS

Abstract

Relation Between
Reliability

Tubular .1 MFD-200V

For your most exacting requirements—always specify S. E. C.

SOUTHERN 
ELECTRONICS

239 West Orange Grove Avenue
Burbank, California
PIONEERS IN CUSTOM PRECISION CAPACITOR ENGINEERING

See us at BOOTH 1208, WESCON SHOW, Aug. 21-24.
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EMPLOYING a tube whose performance char-1 
acteristics are noticeably higher than needed I 

for adequate functioning of the equipment is a I 
matter of serious concern. Basically, the reason I 
why this kind of design may be dangerous is that I 
high performance tubes can only be obtained at the I 
sacrifice of factors which strongly influence reli-1 
ability from the standpoint of design.

For example, one can take any triode or pentode I 
manufactured and successfully contend that if the I 
control grid is brought closer to the cathode, its I 
wire made smaller, and the separation between I 
turns reduced, the mutual conductance can be in-1 
creased with little or no increase in plate current I 
Similarly, he might contend that where heater I 
power consumption is a measure of performance I 
efficiency, one can shrink dimensions in such a way I 
that heater power requirements are decreased with I 
no adverse effect on dynamic and static character-1 
istics. The design engineer will readily agree with I 
these contentions but he can, at the same time, I 
show that microphonism, short circuits when the I 
tube is jarred, variations in characteristics with life, I 
the probable occurrance of grid emission, and a 
further listing of undesirable features will Increase 
exponentially as a result.

Mutual conductance of ordinary receiving tubes 
has been increased several hundred per cent over 
a period of thirty years and reliability has also 
been tremendously improved. Why, we might ask, 
cannot the designer and manufacturer exercise 
their combined talents to make some projected 
high-performance tube be just as reliable as the one 
that is almost hot enough for the proposed appli­
cation? This question has been asked many times, 
and the answer is, as far as we know, the same as 
it has always been.

First of all, you can not promise, if you want to 
stay in business, that you can deliver something 
that neither you nor anyone else knows how to 
make.

Second, any idea or new principle that would 
enable you to make the projected super-hot tube 
just as reliable as a more conventional one will 
also, in all probability, be employed to improve 
existing tubes. A five or ten year old type is always 
a more reliable one than it was when it was first 
made for a number of reasons, one of which is that 
important types are frequently redesigned to incor­
porate recent advances as long as their popularity 
continues.
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Montrose Division
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Use Bendix montrose Specialized Dynamotors and 
D.C. Motors (up to 14 H.P.) to meet your exact require­
ments and give you the highest-quality performance for 
use on all types of aircraft, guided missiles, or portable 
ground equipment.

By using standardized mechanical parts in conjunction 
with windings specifically designed to produce the exact

output you require, the montrose division can 
supply your Dynamotor and D.C. Motor requirements 
without time-consuming special development and tooling 
and without compromising equipment performance to fit 
“stock” units. MONTROSE DIVISION OF BENDIX AVIATION 
CORPORATION, SOUTH MONTROSE, PENNSYLVANIA.

AVIATION CORPORATION
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From the design standpoint, therefore, new high- 
performance tubes can rarely, if ever, hope to com­
pete on the basis of reliability with older types 
having more modest ratings.

Taken by types, tubes are somewhat like people. 
You have to live with them awhile to become fully 
acquainted with their likes and dislikes; to learn 
how to get along with them. This is certainly true 
so far as tube manufacturing is concerned, and 
presumably is true to some extent in tube applica­
tion problems. In processing tubes or their parts, 
and even in the choice of materials—such as the 
composition of the cathode base alloy or coating 
-what is good medicine for one type could be 
poison to another.

While this may be a rather unscientific analogy, 
we can state categorically that uniformity, overall 
quality, life, and any other factor contributing to 
reliability wil[ improve the production experience 
over a period of years. Specification changes in 
materials, dimensions, layouts, and processes on 
important tubes may continue a long time before 
engineers and production personnel are satisfied 
that further improvement is not likely to be 
achieved before the type reaches obsolescence. The 
net result is that improvements in reliability can 
never keep up with improvements in performance.

Take for example, the double triode, type, 6J6, 
which was introduced just before World War II. 
It was obvious that the 6J6 could out-perform other 
tubes and result in savings in volume, power con­
sumption and weight. A demand for this type in 
large quantities quickly developed, part of this de­
mand being for military applications in field equip­
ment.

Now the remarkable electrical performance of the 
6J6 was achieved through the introduction of some 
rather novel features which proved difficult to con­
trol in production. That is, they were difficult until 
costly experience and further intensive development 
resulted in a more reliable design. In retrospect, 
it is fully evident that if introduction of the 6J6 had 
been withheld until all the bugs had been worked 
out, we would still be waiting for it. Reliability can 
be built into a new tube—or a computer or an auto­
mobile transmission—only with experience.

Abstracted from “The Relation Between Per­
formance and Reliability of Tubes,“ George D. 
O’Neill and Marcus A. Acheson, Sylvania Electric 
Products Inc. appearing in the Sylvania Technol­
ogist, April 1956, p. 49.

MONTROSE DIVISION OF BENDIX-A GREAT NEW FACILITY
FOR BENDIX SPECIALIZED DYNAMOTORS AND D.C. MOTORS

A thousand products— 
a million ideas
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The following new ADN’s have been added to this
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will reach
(Electronic

The following preferred parts lists have either been

No. & DatePPL
10304-MR 20 April 1956

ADN
5757

REC-124, Output Transformers for Radio Broad 
cast Receivers (S.P. 502)

STANDARD ENCLOSURE ANO 
STANDARD HEADERS . . . 
AVAILABLE ON MANY MODELS

Application Design Notes

ASESA 51-4, Application Design Notes (Electronic 
Components)

0 waterproof
0 cf us'Sproc^f

newly issued or revised:

Part Name
Meters, Electrical indi­

cating, Panel Type, 
Ruggedized 2-1/2 Inch

Standards and Specs
Sherman H. Hubelbank

This department surveys new issues, revisions, and 
amendments, covering military and industry stand­
ards and specifications. Our sources of information 
include the Armed Services Electro-Standards Agen­
cy (ASESA), the cumulative indexes to Military 
Specifications, Vols, II, IV, American Standards 
Association (ASA) and other standards societies.

Send letter or resume to:

Box 245, 19 East 62, N.Y. 21, N.Y.

Size: 8"x4"x2’/4" 
Weight: 2 lbs., 8V2

publication:
Part Name
Relays, Armature (For Elec­

tronic Equipment)
Coils, Radio Frequency; 

and Transformers, Inter­
mediate and Radio 
Frequency

Meters, Electrical Indicating 
Panel Type, Ruggedized

*Circuitt thould allow for header pint to 
carry arc tupprestion ifemt externally.

E y WRITE FOR COMPLETE 
2^4 ^, N c INFORMATION TODAY!

123 WEBSTER STREET, DAYTON 2, OHIO

MICROWAVE 
TUBE DESIGN 

SUPERVISOR 
with 5 or more years’ 
experience designing 

such tubes as
Magnetrons, Klystrons, 

and Traveling 
Wave Tubes.

Must have had 
two years’ 

supervisory experience. 
Expanded development 

program, progressive 
company provides 

opening for above.
Our employes know 

of this.

Ledex HERMETICALLY 
k—SEALED

ROTARY SELECTOR SWITCHES 
AND STEPPING RELAYS

No. & Date 
0 May 1956

RETMA Standards—Request for Reaffirmation

In accordance with the RETMA policy of reviewing 
existing RETMA Standards, the following standards 
have been submitted for reaffirmation. Although the 
official comment period may have expired, you are 
encouraged to comment if you are vitally interested. 
REC-111, Chassis Pickup of Vehicular Receivers 
(S.P. 499)
REC-102A, Drive Pulleys (S.P. 500)
REC-106 A, Class A Variabie Air Capacitors (S.P.

.Two standard models
. . . available with a 

maximum of 4 wafers and 105 pins in header .., 
capable of many switching combinations.

If standard Ledex models do not meet your re­
quirements, send the design requirements for your 
hermetically sealed relay application today.

LINEMASTER SWITCH CORP. 
130 Putnam Rd., Woodstock, Conn Electron Tubes

MIL-STD-200C, Military Standard for Electron
Tubes, 14 Febuary 1956
This change notice identifies tube types that are 
standard for Guided Missile applications.

ELECTRONIC DESIGN • August 15, 195Ó

Preferred Parts Lists

ASESA 49-1, Preferred Parts Lists
Components)

A truly great 
development by 
Linemaster. The 

Nautilus is water­
proof, dustproof, oil­

proof, rustproof.
Rugged aluminum 

casting for long life. 
Piston type acluatoi 

sealed with "0" 
ring Electrical in­

terior "well" sealed 
with "0" ring.

WRITE TODAY for 
Bulletins and Prices

Le* us qu^^r on your 
switch requirements.
Representatives: 

Some choice 
territories open.

. / UNUSUAL 
Opportunities / f

' . z . $ ■ . mäK

CIRCLE 353 ON READER-SERVICE CARD FOR MORE INFORMATION

LINEMASTER 
nautilus 

FOOT SWITCH
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FORMULA
Brushes

DISTRIBUTED NATIONALLY BY Please Send resume in confidence to:

869 Broad Street, Utica, New York

CIRCLE 355 ON READER-SERVICE CARD FOR MORE INFORMATIONriON
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INOIANA

BOOTH 810, WESCON SHOW
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641-JJ
642-PJ

20 April 1956
20 April 1956Bonds

Joins

ATLAS E-E Corp.
47 Prospect St., Woburn, Mass. 

3757 Wilshire Blvd., Los Angeles, Calif. 
Booth #218 — Wescon Show

Mr. R. P. Stitt
Radio Receiver Department

ASA C64. 1-1956, NEMA CB 1-1956, Requirements 
for Brushes for Electrical Machines
Carbon, carbon-graphite, electrographitic, graphite, 
and metal-graphite brushes used in electrical machines 
are covered in this joint standard. Definitions and illus­
trations of brush surfaces, connections and clips, di­
mensions and tolerances, procedure for describing 
brushes, and test procedures are contained in this 
standard. Copies are available from National Electrical 
Manufacturers Association, 155 East 44 St., New York, 
N. Y., for $2.00 per copy.

SP-498, Thermoplastic Insulated and Jacketed 
Hook-up Wire
Tinned annealed copper conductors insulated with a 
concentric wall of a heat-resisting synthetic resin com­
pound, and covered with an extruded thin wall of 
nylon intended primarily for general radio, electronic, 
and instrument chassis wiring in circuits up to 600 
volts r.m.s. are covered by this proposed standard.

Also opening for Electrical Engineer—an elec­
tronics option man—interested in Radio Receiver 
design.

Introduces FORMULA “800” ... by 
MANSOL. New, Versatile Epoxy Resin 
Preforms for bonding by thermal setting, 
Without application of pressure!

General Electric’s expanding Radio Receiver 
Department offers to qualified engineers interest­
ing and well-paying career work.

Meters, Electrical Indi­
cating, Direct Cur­
rent, 1 Inch

Rectifiers, Metallic, Se­
lenium

Capacitors, Fixed Mica 
Dielectric

Jacks, Telephone
Plugs, Telephone We are looking for technical leadership in the 

mechanical design area. This Design Engineer 
should be experienced in mass production methods 
of consumer goods; have a knowledge of printed 
circuits, stamped metal parts, dial drive mech­
anisms and molded plastic parts.

SP-503, Solderability Test Standard

A test for the solderability of lead wires, terminals, 
and appropriate hardware which are to be joined by 
a soft-solder operation is defined.

SP-497, Standard Test Methods for Electronic 
Component Parts: Methods 4 and 5, Dielectric 
Test and Salt Spray.
The dielectric test is of the type to be used for the 
purpose of determining the ability of component parts 
or materials to withstand a potential at sea level or at 
a specified altitude. The salt-spray test is to be used 
for the purpose of determining the adequacy of pro­
tective coatings or finishes* and has been widely used 
to evaluate the resistance of metals to corrosion in 
marine service or in exposed shore locations.

.. report on Indox I
Ceramic Permanent Magnets

Get your copy of this recently published technical 
bulletin, “Indox I Ceramic Permanent Magnets.” 
• It outlines the specifications and design con­

siderations for this new lightweight magnet
• It discusses the application possibilities of 

Indox magnets and where they can be used to 
best advantage

• It lists shapes and sizes suitable for develop­
ment work . . . available for immediate 
shipment
For your copy, please write Dept. M-8 of:

THE INDIANA STEEL PRODUCTS COMPANY
VALPARAISO,

World's Largest Manufacturer 
of Permanent Magnets

Standards Proposal—Request for Comment

The RETMA Engineering Office, 11 W. 42nd St., New 
York 36, N. Y., requests industry comments on the 
following proposed standards. Send for proposal num­
ber as indicated. (Although official comment period 
may have expired, you are encouraged to comment 
if you are vitally interested.

Excellent developmental and training programs. 
Tuition Refund Plan for graduate study and 
other notable benefits. You’ll be working in 
Utica, New York, located near the vacation 
heartland of upper New York State. Relocation 
expenses paid. High starting salary.

Metal to Metal 
Metal to Non-Metals 

Non-Metals to Non-Metals 
For you, 
Exclusive FORMULA “800" means: 
Quick Assemblies • Lower Manufacturing Costs 

Neater Applications • Low Shrinkage 
When you need a preformed adhesive, look to 

new FORMULA “800"

INDIANA 
PERMANENT 
MAGNETS

FREE*
Engineer's
SPEC 

GUIDE

200 Vorick Streef

New York 1 4 N Y.

ENGINEERING 
know-how for 35 years

ELECTRONIC WIRE 
& CABLE

insulating tubing & sleeving

1373*
wire items

IN STOCK
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Ogden, 
Utah

Tyler, 
Toxas

THE RICHARDSON COMPANY 
2797 Lake St., Melrose Park, III

MOLDED AND LAMINATED 
. . better plastics tor better products

lircra 
üfcra 
Lirtro
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Philco design and production engineers are using Rich­
ardson Copper-Clad INSUROK T-725 laminate for print­
ed TV and radio circuits.

Examples are Underwriters approved assemblies for 
Philco's 21" console TV, Philco’s five tube table radio 
and Philco’s transistorized portable radio. All use IN­
SUROK T-725 printed circuits.

In the manufacture of printed circuit materials, the 
most important single consideration is the laminate. 
Richardson, a pioneer in the development of printed 
circuit laminates, has the necessary experience and 
know-how. Copper-Clad INSUROK T-725 is a laminate

Iran 
ium 
iurn

INSUROK T-725 printed 
circuits used by PHILCO

Indianapolis, Newnan,
Ind. New Brunswick, Ga

N J.

Foreign Standards
The following standards have been received b th-1 
ASA library. These standards are available on loan I 
to ASA members, others may order copies though I 
ASA. These standards are available only in th. Un-1 
guage of the originating country.
Germany (DIN 45513,Bl. 1-4), Four Tyfes of Tapes I 

for Magnetic Recording
Germany (DIN 45519,Bl. 1,2), Two Methods oil 

Measuring Sound Tracks
Bulgaria (BDS 15.10), Radio Receivers. Superheter. | 

odyne Type Classifications, Specifications
France (NF C 42-100), General Rules Pertaining | 

to Electric Measuring Instruments and Acces-I 
sories I

France (NF C 92-210), Safety Rules for Television I 
Receivers Connected to the Main Power Lini I

Germany (DIN 43678), Basic Diagrams for Switches I 
and Circuit Breakers

Germany (DIN 41231/3), Three Types of Fixed Ca-I 

pacitors, Class W2 ANDG2
Japan (JIS C 4002), General Rules on Electric Ma- I 

chinery and Apparatus (Available in English)
Japan JIS C 6404/5), Rotary Variable Carbon Ri-I 

sistors, With and Without Switch (Available in I 
English)

Japan (JIS C 6421), Intermediate Frequency Trans- I 
formers for Broadcast Receivers (Available ml 
English)

Japan (JIS C 6423), Miniature Fixed Ceramic Ca-I 
pacitors (Available in English)

Japan (JIS C 6425), Variable Air Capacitors Fob!
Home Receivers (Available in English)

Japan (JIS C 7005), Small Size Vacuum Tube Base I 
J apan (JIS C 7008/11), Four Standards For Vacuum I

Tube Bases: Designation, Dimensions, Inspection 
Gages

The Netherlands (N 5036), Glossary of Terms Used I 
in Electrical Engineering, General

The Netherlands (V 1613), Telegraphy, Telephony. I 
Signalling-General Rules for Internal Cables 

Poland (PN E-01002), Electric Wiring Cable Ter-I 

minology
Poland (PN E-01211), Graphic Symbols for 

Switches
United Kingdom (BS 2311:1955), Colour Codes for 

Connections in Radio and Allied Electronic 
Equipment

United Kingdom (BS 2689:1956), Recommended 
Methods for Estimating the Effect of Dele­
terious Substances In Fibrous Electrical Insu­
lating Materials
Specifications listed on these pages are for informa­
tion only and government contractors should he 
guided by their contracts. Copies of military specs 
should be obtained from sources recommended by 
procuring officers. AS ESA bulletins may be obtained 
from Fort Monmouth, N. J. ASA Standards may be 
obtained from American Standards Agency, 70 E. 
45th St., New York 17, N. Y., unless otherwise noted.

remain remarkably stable under repeated temperature 
and hum.dity cycling.

For further information, write or phone today Chicago number, 
MAnsfield 6-8900.
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CHECKING MAGNET WIRE FOR UNIFORM DIAMETER

117

FOR
quality of Anaconda Magnet Wire

material through manufacture to finished
product and packaging

many boosters among winding room super-

rma-

pecs

SCHEDULE A Anaconda*PRODUCTION RUN OF

114

electronic design
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intendents.
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AN "E” 
Environment 

Resistant

ONY, 

BLES

AN3057B 
Cable Clamp

Base 
UUM 
TION

ice Plastic ..............
icheson Colloids Co.

! Wire Co. ...... 
Manufacturing Co. 

i Laboratories . .. AN "A" 
General Duty

AN °C” 
Pressurized

Constant check on

Davon Co., The ............................
Decision Inc....................................
Doe! cam Corp................................
Dou Corning Corp........................
Duetsch Co., The ........................
Do Pont, E. I. de Nemours & Co.

from raw
Cannon Electric Co............................
Cascade Research ............................
Centralab, Div. of Globe Union . .. 
Central Scientific Co........................  
Chatham Electronics Corp................ 
Chicago Electronic Engineering Co. 
Clifton Precision Products............ .
Cohn, Sigmund Mfg. Co., Inc........... 
Columbia Wire & Supply Co............. 
Constantine, L. L. & Co................... .
Curtiss-Wright Corp........................

is one reason why Anaconda

Jvanced Vacuum Products Co. . . 
iircraft-Marine Products, Inc...........  
aircraft Radio Corp.........................  
Jrtron Inc................................................ 
Allegheny Ludlum Steel Corp.........  
dlen-Bradley Co.............................. 
dien Mfg. Co.......................................... 
dloy Metal Wire Div....................... 
dpha Wire Corp.............................  
American Optical Co.......................  
imperex Electronic Corp...............  
inaconda Wire & Cable Co........... 
applied Science Corp, of Princeton 
Irma Corp......................................  
irnhold Ceramics, Inc...................  
Lstron Corp....................................  
Ulas E-E Corporation..................  
Men Inc................................................

There's a dependable

Export Sales and Service: Bendix International Division, 205 East 42nd St., New York 17, N.Y. 
FACTORY BRANCH OFFICES:

117 E. Providencia Avenue Burbank, California • 512 West Avenue Jenkintown, Pennsyl­
vania • Stephenson Building, 6560 Cass Avenue. Detroit 2, Michigan • 5906 North Port 
Washington Road, Milwaukee 17, Wisconsin • American t uilding, t.S Mam Street, 
Dayton 2, Oho • 8401 Cedar Springs Road Dallas 19, Texas • Boeing Field, Seattle 8, 

Washington • 1701 ”‘K’’ Street, N. W., Washington 6, D. C.

CLEANING THE INSULATION from enameled magnet wire, laboratory 
technician prepares to check conductor to see that it measures 
correctly after running through insulating machines.

She can help you 
get firmer coils 
in your winding room
One of the most important properties of magnet wire — 
if you are to get good winding room performance, firm 
coils — is uniformity of diameter.

I’o be sure you get uniform diameter in Anaconda 
Magnet Wire, samples from every machine are checked 
every day in our Quality Control Laboratory. This as­
sures that the conductor stays within specified toler­
ances during manufacture.

These electrical connectors are designed and built to 
provide maximum performance under the most rugged 
operating conditions.

Well recognized for outstanding characteristics of 
resistance to moisture and vibration, these connectors 
are prov ided in a variety of AN ty pes.

Our Sales Department will be glad to furnish com-

■arry Corp....................................................
Melden Mfg. Co...........................................

Bell Aircraft Corp......................................... 
teede Electrical Mfg. Co............................. 
Bendix Aviation Corp., Montrose Div. . .. 
tendix Aviation Corp., Red Bank Div. . .. 
Bendix Aviation Corp., Scintilla Div.........  
Berkeley Div. of Beekman Instruments Inc. 
Brady, W. H. Co.........................................  
Brand, William & Co., Inc.........................  
Bumdy Engineering Co.............................. 
Burnell & Co., Inc.........................................

See the Man from Anaconda and arrange a produc­
tion run in your winding room. Anaconda Magnet Wire 
can help you eliminate incoming inspection, cut re­
jects, get longer break-free runs. Offices in 27 cities — 
see “Anaconda” in your phone directory. Anaconda 
Wire & Cable Company, Magnet Wire Headquarters, 
Muskegon, Mich. 6e3Xi3

QUALITY-CONTROLLED MAGNET WIRE
CIRCLE 361 ON READER-SERVICE CARD FOR MORE INFORMATION
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Eastern Air Devices .......................
Eastman Kodak Co...........................
Eitel-McCullough Inc.......................
Elastic Stop Nut Corp......................
Eldema Corp........................................
Electra Manufacturing Co...............
Electrical Industries .......................
Electrical Testing Laboratories . ..
Electro Engineering Works .........
El Ray Motor Co...............................
Empire Devices Products Corp. .
Essex Wire Corp., Cords Ltd. Div.
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Fairchild Camera & Instrument 
Fansteel Metallurgical Corp. . 
Fenwal Electronics Inc...............
Finn, T. R. & Co........................
Ford Instrument Co., Inc...........
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High Voltage Breakdown Strength
Excellent Moisture Resistance • Durable * Attractive
Good-All’s tough, durable EPOXY coated ceramic disc capacitors combine ex­
cellent dielectric strength and stability with high humidity resistance. Good-All’s 
exclusive EPOXY coating process results in an intimate bond between the coating 
and the edge surface of the ceramic. This bond serves to block the voltage break­
down path across the ceramic edge. No wax coating is required on EPOXY coated discs.

TEMPERATURE COMPENSATING EPOXY DISC CAPACITORS
Good-All has designed a full line of TC discs in accordance with RETMA 
specification REC-107-A (class 1). These units are well suited for resonant 
circuits or other applications where HIGH Q and STABILITY of capacitance is 
essential. Small size gives an inherent advantage in VHF and UHF applications.

G V Controls Inc........................................................................ 
Gamewell Co................................................................................
Gar Precision Parts Inc..............................................................  
Garrett Corp.................................................................................  
General Cement Mfg. Co.......................................................... 
General Ceramics Corp............................................................  
General Electric Co., Apparatus Div...................................  
General Electric Co., Electronic Components Dept. . .. 
General Electric Co., Radio Receiver Dept...................... 
General Motors, New Departure Div...................................  
General Radio Co.......................................................................  
General Transformer Co..........................................................  
Gertsch Products, Inc............................................................... 
Good All Electric Mfg. Co.....................................................  
Graphic Systems ...................................................................... 
Gries Reproducer Corp.............................................................. 
Gurley, W. & L. E................................................................... 
Gulton Industries ...................................................................

LCor 
Lwo< 
neon 
Corp. 
L Ml 
Lrdsoi 
L En

SPECIFICATIONS—Working Voltage: 600 VDC • Flash Test Voltage: 1500VDC • Power 
Factor: Lest than .1% @ 1 MC • Leakage Resistance: Greater than 10,000 meg­
ohms • Leads: #22 gage tinned copper wire • Capacity Tolerance: ±5%, ±10%, ±20%

CAPACITANCE CHANGE VS. TEMPERATURE IN 'CMAXIMUM DIAMETER
Temperatur«

Í/I* 1/2 S/E 3/4Coefficient 1/4

P-100 1-3 mmf 4-9 mml 10-30 mmf —

NPQ 2-12 13-22 ' 28 60 61-75 mmf 76-1 lOmmf

N-33 2-15 16-27 28-60 61-75 76-110

N-80 2-15 16-27 28-60 61-75 76-110

N-150 2-15 16-30 31-60 61-75 76-110

N-220 3-15 16-30 31-75 76-100 101-140

N-330 3-15 16-30 31-75 76-IOC 101-140

N-470 3-20 21-40 41-80 80-120 121-170

N-750 5-25 26-50 51-150 151-200 201-290

N-1400 15-50 51-100 101-200 200-250 251-470

N-2200 47-75 76-100 101-200 201-275 276-470

TEMPERATURE IN *C

N-uio\ TTT

Hamner Electronics Co............................................
Hassall, John Inc......................................................
Haydon, A.W. Co., Inc........................................
Heinemann Electric Co.........................................
Hclipot Corp. Div. Beckman Instruments Inc.
Hewlett-Packard Co.................................................
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N-220
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Indiana Steel Products ...........................
Intercontinental Dynamics Corp.............
Interelectronics Corp..................................
International Business Machines.........  
International Electronic Research Corp 
International Instruments, Inc.................  
International Resistance Co......................

Lie, 
Lol

D 
Lnt 
lern 
Isco 
11 1 
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Good-All’s complete line of EPOXY coated ceramic disc capacitors are designed to fit 
both standard and specialized applications. Write or wire today for catalog contain­
ing more information on our TC discs and other EPOXY coated disc types listed below.

Jennings Radio Mfg. Corp, 
Johnson, E. F. Co.................

BY-PASS Cood-AII Type 
(RETMA CLASS 2, Z5Z)

DUAL SHIELDED Cood-AII Type 
AC LINE BY-PASS Cood-AII Type

Our Sales Représentatives

B STABLE Cood-AII Type E and EE

c HIGH VOLTACI Good-All Type

D TRAHSISTOR CIRCUIT Good-All Type

will be happy to supply you with
sample EPOXY coated discs for test against your specification.

OOD-ALL ELECTRIC MFG. CO. ogallala

G
H

Kay Lab............................
Kearfott Co., Inc...........
Kellogg, M. W...............
Kester Solder Co. ...
Knight, James Co., The
Kurz-Kasch Inc.............

70 
73,97

14
86

102
88

A LEADING MANUFACTURER OF TUBULAR CAPACITORS
CIRCLE 362 ON READER-SERVICE CARD FOR MORE INFORMATION

Lavoie Laboratories . .. . 
Leland, G. H. Inc............  
Linemaster Switch Corp, 
Link Aviation..................
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TYPICAL APPLICATIONS

See this new -hp- equipment at WESCON Booths 1050-1051

-hp- X365A Isolator

L-band

Arrangement for using -hp- X365A Isolator to 
vent shifting of klystron oscillator frequency di 
load variations.

covers 8.2 to 12.4 KMC Arrangement for using -hp- X365A Isolator to pre­
vent mutual coupling of klystron oscillators.

One Isolator for entire X-band! Maximum for­
ward attenuation 1.5 db; at least 25 db reverse 
attenuation! Low 1.2 SWR! Models for other 
bands coming soon!
No longer must you buy expensive narrow-band Isolators 
for every frequency band you work with. The new -hp- 
X365A is a true broadband Isolator—one precision instru­
ment giving you almost flat rejection over the entire X-band. 
-hp- X365A employs the Faraday principle of field rota­
tion. Two axially magnetized ferrite rods mounted inside 
a round, vaned waveguide, rotate the planes of polarization 
45° each. This rotation, in combination with precisely lo­
cated attenuator cards, permits forward power to pass 
almost without loss, while reverse power is virtually can­
celled out.
-hp- X365A Isolators are precisely machined and finished, 
yet ruggedly constructed of top quality materials, -hp- 
365A series Isolators for other waveguide bands will be 
announced soon.

BRIEF SPECIFICATIONS
Frequency Rang«: 8.2 to 12.4 KMC

Minimum Reverse Attenuation: 25 db

Maximum Forward Attenuation: 1.5 db

Maximum SWR (either end): 1.2

Maximum Power Dissipation: 5 watte

Overall Length: 9 % *

Price: $225.00

Specifications subject to change without notice. 
Price f.o.b. factory.

Get Details from Your -hp- 
Representative, or Write Direct!

HEWLETT-PACKARD COMPANY
38O8K Pago Mill Road, Palo Alto, Calif., U.S.A. 

Cable “HEWPACK” DAvonport 5-4451
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Klystron 
Oscillator

I Klystfon
I Oscillator

Variable
Load

Klystron 
Oscillator

Variable
Load

es-St rippit Corp.......................... 
ers Manufacturing Inc...............
tingl louse Electronic Tube Div. 
ting} iouse Electric Corp.............  
ton Electrical Instrument ....
'iso, (nc........................................

11
. 102
. 50
54,105 
. 21
. 78
. 91

hp Complete coverage in waveguide equipment, too!
CIRCLE 363 ON READER-SERVICE CARD FOR MORE INFORMATION

123



amplitude '

* e e b I c

. for lab. produc’icn

K F E

complete details, fast delivery.

prod uction research

Radio Corporation of America Harrison, N. J.

ment, and 
test tubes

maintenance 
under actual

groups . anyone desiring to 
voltage and current conditions

7 2 excellent for TV rp, 
pulse and other lab opp- cat

or service

MASTER 
VOlTOHMYST -WV-87A

5 SCOPE — WO-91 A 
■ band, "-ed-

7 SCOPE -WO-56A 
upled identical

pc»’abie; sei’
ta -ed ba”e» •. s

5" SCOPE-WO-78A
Dual-band engineer s choice

UHF SV.EEP
GENERATOR-WR-86A

950

SCOPE -WO-88A 
al purpose.

RF SIGNAL 
GENERATOR- YvR-49A 

S'« »anges co'n’mucus tuning 85

AUDIO SIGNAL 
GENERATOR - WA-44A 

Hoact. 4-ronges continuously 
able 11 cps to 100 Kc fo’

JUNIOR
VOlTOHMYST

SENIOR 
VOLTOHMYST' - WV-98A

Rugged die-cost h gh

Kc *o 30 Me *or j pnol ’racing

SVKEEP GENERATOR-WR-59C 
vers 50 Kc *o 50 Me Tops for 
g r ng »rouble-shooting color

ELECTRON-TUBE

MARKER-GENERATOR - WR-89A
Crystal-calibrated, has features

black-andwhite TV alignment
and troubleshooting

MICROMHOMETER - WT-100A
Versatile tube tester with accuracy approaching that 
of tube factory equipment for measuring true gm Has 
many operational features especially suited for elec 
tronics equipment manufacturers, research and develop-

DOT-BAR
GENERATOR-WR-36A

P’ov.des small size dot pattern, 
H and V bars fine line

crosshatch patterns.

COLOR-BAR
GENERATOR

ing 10 different

WR-61 B 
for pFodUC 
color bass

crystol-corrTrolied osciHotcis

DC MICROAMMETER 
WV-84A

Uhto sensitive meos

Your RCA Tube Distributor 
offers the most comprehensive 
line of high-quality test instru­
ments available. Call him for

m

0
Z

< CIRCLE 364 ON READER-SERVICE CARD


	Up here

	Only the Best is Reliable Enough

	G-V CONTROLS INC.


	TRANSFORMERS

	Too Much Horsepower?


	///II/

	HIGH VOLTAGE TERMINALS

	APPLIED SCIENCE CORP. OF PRINCETON

	T— SS!" ■ ÄS	-


	only one insulation

	WRAMlc*-

	»e

	Signal Generator

	To the engineer with a bent for research...


	△ All New Oscilloscopes

	STEELMAKERS to the Electrical Industry




	Allegheny Ludlum

	Meters

	glWave Tube Impedance

	a VTVM operating to 700 MCS



	Relay

	Precise Low Frequency Counter

	How It Works

	who want

	the best

	E pansible Compounds

	0,0005 Teflon Tape

	with No Sacrifice in Accuracy or Reliability . in'	.

	E15 GMS

	Ord SIZ

	174 GM

	32GMS

	Power Supply

	/\ Analog to Digital Converter

	PRINCETON, INDIANA

	Automatic Fault Detector





	HIGH CAPACITY

	in very small size!

	NEIaJ Acro subminiature Snap-Switch



	variable“

	H

	by BURNELL

	VARIABLE INDUCTORS

	BURNELL & CO., Mc

	Thermal Ignitron

	I -4

	Anclog-to-Digital Converter

	WIDE RANGE REGULATED DC POWER SUPPLY

	Indicating Instruments



	WHY

	SPARK GAP TUBES ARE IMPORTANT-

	and how Bendix Red Bank can help you with spark gap problems!

	OUTSTANDING FEATURES

	A Welding Unit


	Stupakoff METAL-BONDED ALUMINA TERMINALS

	ACHESON COLLOIDS COMPANY

	RF Power Supply

	A Waveguide Isolator

	Phase Meter


	COMPLY WITH F.C.C. REGULATIONS

	Use Allen-Bradley Feed-thru and Stand-off Capacitors

	△ Potentiometer



	rALLEN

	to CHOOSE ATION MOUNTS

	tor JETS and MISSILES

	BARRY

	TV Tuner

	Potentiometer

	ALSO

	FOR CONTRACTORS

	s


	LAVOIE

	Electronic Potentiometer


	has this time delay relay aroused such interest?

	NEW


	Shasta


	NOW—G.E. adds 2PDT sub-miniature

	to small sealed relay line

	VOLTAGE REGULATED DC SEMI-CONDUCTOR POWER TRANSFORMERS





	9 f

	INTERELECTRONICS

	2432 Grand Concourse, New York 58, N. Y.

	|l da you have I* I ° 'special” I MOUNTING BASE

	Electromechanical Switches



	FINN

	SAVES YOU MONEY ON SMALL PARTS AND FASTENERS

	Power Supplies

	Twin Triode


	CENTRIFUGAL BLOWER

	New Literature

	REDUCE

	Yaur Rejects

	COMPONENTS

	Microwave Equipment	252


	I s'"' I

	I ir- I

	Testing Instruments

	253

	Thermostats

	254



	ACME WIRE CO

	Sound Recording Film

	255

	TEFLON1 TERMINALS



	A. R.C. CERAMIC INSULATED TERMINAL BOARDS

	AIRCRAFT RADIO CORPORATION

	The Curtiss-Wright

	“SNAPPER"

	NEW CONCEPT... ADVANCED DESIGN IN THERMAL TIME DELAY RELAYS

	CURTISS-WRIGHT

	TRANSFORMERS

	The ideal tube for industrial service!

	CHATHAM ELECTRONICS

	Field Use

	Installation


	STANDARD RATIO TRANSFORMERS

	(Precision AC Voltage Dividers)

	Leak Detector

	290

	UHF Coaxial Wavemeters

	292

	Thermistor Tele-Thermometers 293

	Regulators

	302

	Silicone Gloss Laminates

	Coni

	Test Instruments

	303

	Tapes and Rubber Products

	I

	MINIATURE SINGLE TURN






	POWER PACKS designed for Airborne use

	UI A T C D C MANUFACTURING, ine

	ELECTRO ENGINEERING WORKS, INC.


	ELECTRA Molded

	deposited carbon resistors




	THERE’S A

	TIC TRIMMER POT


	for every

	i	—-

	TECHNOLOGY INSTRUMENT

	1121 W. ELIZABETH AVENUE • LINDEN, N. J.

	Russian Translations

	RANGES


	TEST CIRCUITS IN OPERATION

	How To Get Things Done Better and Faster

	ELECTRICAL TESTING LABORATORIES. INC.





	PROVE IT YOURSELF!

	SOUTHERN ELECTRONICS

	PIONEERS IN CUSTOM PRECISION CAPACITOR ENGINEERING

	hp Complete coverage in waveguide equipment, too!






