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for ceramic capacitors

with greater

Freqguency
Stability

RMC type JF DISCAPS

Type JF DISCAPS are especially designed for
applications requiring a ceramic capacitor

with superior frequency stability.

These DISCAPS extend the available capacity
range of the RETMA Z5F type capacitors between
+10” and +85 C and meet Y58 specifications
between - 30° and +85°'C. Now manufactured in
capacities between 150 MMF and 10,000 MMF,
Type JF DISCAPS exhibit a change of only +7.5%]
between +10° and +85° C.

Write today on your company letterhead for
information on RMC DISCAPS.

DISCAP
CERAMIC
CAPACITORS

RADIO MATERIALS CORPORATION
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Il.
Two RMC Plants Devoted Exclusively to Ceramic Capacitors

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.
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FRONT COVER: This year the Institute of Rodio Engineers Annual Show moves into a
brand new home, New York's sparkling new Coliseum. Visitors to the show will find them-
selves in the heart of down town New York City, close by hundreds of other activities
that should add a great deal of color to the proceedings. For details on the show and

the technical sessions that will be held during the week, turn to page 61.
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The Real Transistor 52

Transistors have
been treated un-
til now only on a
theoretical and
mathematical
T ‘ basis. Here is a
practical expla-

“OFF
nation of them
as physical com-
ponents.
Marine Interference 56

The military finds
that altogether
too much effort
is going into fil-
tering of marine
equipment. Here
are their recom-
mendations  for
adequate, eco-
nomical filtering.

$100 Printed Circuit 72

Labs and small
volume printed
circuit producers
can set up "print-
ing" operations
for less than $100
using the "Oza-
lid" method.

New Look At Inductors 78

For the first time
the inductor
losses are treated
separately. Iron
loss is examined
and found neg-
ligible compared
with "insertion
loss."”
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DARSCOPE

AUTOMATIC TESTING

This elaborate test panel at Westinghouse’s Air Arm Div. runs com-
plete dynamic tests on complex equipment in a matter of seconds.
For more details, see page 55.

THE AIRCRAFT INDUSTRY is plowing back 65%
of their earnings into research and development
programs. This figure is higher than that of any
other industry and is necessary because of the star-
tling advances in aviation technology which are be-
ing made under the pressure of military necessity.

THE ENGINEER SHORTAGE is “greatly over-
rated,” says Dr. Frederick E. Terman, of Stanford
University Scheol of Engineering. He cited figures
from the National Science Foundation that about
25% of eollege graduates went into engineering or
the sciences. Dr. Terman agreed that there are
shortages of engineers, but, he pointed out, there are
shortages in other fields, too. Many engineers have
left to go into sales, service, and administrative po-
sitions and that their loss is naturally being felt.

TRANSISTOR MANUFACTURERS are looking to
the automotive industry as a tremendous potential
market. Electronic ignition using transistors is al-
ready on the way, and fuel injection units designed
by Bendix and using five transistors are being in-
troduced this spring in the Nash Rambler. The next
target is a transistorized voltage regulator. Tran-
sistor powered electronic clocks for cars, busses and
planes are just around the corner and transistorized
electronic controlled traffic lights is another almost
certain development.

STEREOSCOPIC TELEVISION is finding applica-
tion in nuclear research where ordinary closed-
circuit television makes it difficult for the operator
to judge the distance of remote manipulating equip-
ment used to handle dangerous radio-active mate-
rials.

THE SELENIUM SHORTAGE has lessened to the
point where certain selenium commodities are avail-
able for export. The Bureau of Foreign Commerce
reports a supplementary quota of 10,000 lbs. (se-
lenium content) has been established by the first
quarter, and a total of 30,000 lbs. (selenium con-
tent) for the second quarter.

ENGINEER RECRUITING comes into its own as
a full fledged exposition on June 8 to 12 in Chicago.
The “Technical Personnel Recruiting Exposition”
to be presented in conjunction with the National
Technical Carrer Conference will feature exhibits
by leading research and manufacturing organiza-
tions, and panel discussions to provide registrants
with a yardstick to measure their professional prog-
ress. A preview of this show says “more informa-
tion will be available at this exposition about the
job and the company behind it than has ever been
given to prospective technical employees.”

ATOMIC-AGE NIKE

NIKE-Hercules, newest version of the NIKE, has many times the
destructive power and is much faster than the original. It will re-
portedly carry nuclear heads.




Analyzing current developments and trends throughout the electronic

industries that will shape tomorrow's research, manufacturing and operation

GENERAL PRICE INCREASE seems imminent. Fis-
cal statements of the top firms in the industry all
show the same trend—sales are up, but profits are
down, compared with 1955. Industry officials seem
to agree that a general 10% increase in prices will
be in force by the end of 1957.

A PESSIMISTIC NOTE was sounded by Tung-Sol
Electric Co. in announcing that they are discontinu-
ing for the present all further activities in color TV
picture tubes.

MANUFACTURING

THE TV OUTLOOK, as the first quarter of 1957
ends, is not bright. The low-cost portable TV set
which had given the industry such a shot in the
arm in 1956 has now become the last line of resis-
tance for the manufacturer. The warehouses are
bulging with more than 2,000,000 unsold TV’s. The
profit margins have been shaved to the point where
TV manufacturing has become unprofitable to all
but the largest manufacturers. Throughout the in-
dustry, groups of company executives are being har-
assed by exasperated stockholders who can not or
will not face the fact that TV sales have reached a
temporary saturation. Completely impossible situa-
tions seemed to be in the making, as the manufac-
turers on the one hand insist that TV receiver prices
must be raised 10% and on the other hand dealers
are refusing to accept any but the low-priced porta-
ble models because the public has become accus-
tomed to the $100 price and refuses to go any higher.
There is only one solution—prices must be raised.

LABOR RELATIONS

SERIOUS CLASH seems inevitable between the
IUE, representing workers in the radio-TV industry
and the radio-television manufacturers. As the man-
ufacturers pulled in their belts to weather the most
serious setback they have encountered in the post-
war years, the union was announcing their inten-
tion to ask for a guaranteed annual wage and a
shorter work week in the radio-TV industry. The
suggestion for a shorter work week came after a
report to the conference that the productivity in the
industry had soared in the last few years. The union
also warned manufacturers who were planning out-
of-the-country operations in cheaper labor markets,
notably Puerto Rico, that they could expect to deal
with organized labor in those areas as well. The
IUE, they said, already has organizers in Puerto
Rico where several large electronics manufacturers
have recently set up plants. These organizers have
been able to raise wages substantially in a number
of plants on the island.

COMMUNICATIONS

AT THE N.A.R.T.B. SHOW a great deal of interest
will be shown in a paper to be presented on the sin-
gle side band system by Leonard R. Kahn of Kahn
Research Laboratories, Freeport, New York. Mr.
Kahn will be explaining his compatible single side
band system to the broadcasters, after having had
remarkable success in taking his case to the military
and air lines. Mr. Kahn has already had some suc-
cess in applying the system to the Voice of America
broadcast. Arinc has already stated flatly that the
compatible single side band system will eventually
be adopted for all air navigation communication.
At a meeting in Washington of the Aircraft Elec-
tronics Engineering Committee of Aeronautical
Radio, three competing systems were examined—
Kahn’s, Collins, and General Electric. The Kahn
system was adopted mainly because of its compati-
bility, an extremely important feature to the air-
lines. Following its adaption by Arinc, the Kahn
system was purchased from the Kahn organization
by Kaiser Aircraft & Electronics Corp., an affiliate
of Kaiser Industries Corp. Kaiser now has full
rights for manufacturing and sale of this system to
military and owns the necessary patents.

TRACKING GUIDED MISSILES

Instrumentation radar system developed by RCA makes possible for
the first time direct calibration and immediate evaluation of the
performance and behavior pattern of zuided missiles. Designated
the AN/FPS-16, is now in production for the Army, Navy and A. F.
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SPRAGUE offers you a choice of 2 truly
high-temperature magnet wires:

TETROC is recommended for continuous
operation at hottest spot temperatures up to
200°C (392°F) and up to 250°C (482°F)
for short periods of time. Tetroc, a teflon-in-
sulated wire is available in both single and
heavy coatings.

CEROC is recommended for continuous
operation at hottest spot temperatures up to
250°C (482°F) and up to 300°C (572°F)
for short periods of time. Ceroc wire insula-

ELECTRIC COMPANY
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tion consists of a ceramic base with either
single or heavy Teflon overlays—combining

the best properties of both materials.

Both Tetroc and Ceroc . m
Magnet Wires provide ex- . -
trcrﬁcly high spr:icc tactors. * m féliwm
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WRITE FOR ENGINEERING
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As We Go To Press...

Atomic Heads For
New NIKE Missile

An improved version of the
NIKE guided missile, recently des-
ignated as Nike Hercules, with
many times the destructive power
of the original Nike, is undergoing
final tests at White Sands.

Although longer, heavier and
more than double the diameter of
Nike Ajax, the Hercules model will
have extreme maneuverability at
altitudes far in excess of those
capable of being reached by Ajax.
Its higher velocity will permit
swifter interception of the most
advanced types of aircraft and its
increased lethality will make Nike
Hercules one of the most effec-
tive weapons in America’s defense
arsenal.

According to a special announce-
ment by Secretary of Defense
Charles E. Wilson, nuclear capabil-
ity will be incorporated into the
Nike Hercules surface-to-air guid-
ed missile system.

The ground guidance and control
equipment and missile guidance are
being manufactured by the West-
ern Electric Company at its Burl-
ington and Winston-Salem plants
in North Carolina.

Miniature Computer

The first model of a general-purpose, all-
transistor digital computer, the CP-266, has
been produced and delivered to the U. S.
Air Force Rome Air Development Center. The
rugged 200 pound unit requires no installa-
tion or set-up time, features self-refrigera-
tion, etched-circuit plug-in boards, self-con-
tained test console and self-checking cir-
cuits. The unit is a product of Autonetics,
a division of North American Aviation.

ELECTRONIC INDUSTRIES & Tele-Tech

WIDE-RANGE ULTRASONICS

This is the new lonovac speaker. The tiny
quartz cell shown beside the speaker gen-
erates a pulsating ionic cloud which replaces
the diaphragm of ordinary speakers. The
unit is being developed primarily for the
range 1 ke to 1 mc, and is not limited to a
single frequency as are most conventional
ultrasonic transducers. lonovac was recently
placed in production by Dukane Corp., St.
Charles, Il

Storm R-F to Aid
Propagation Studies

Scientists plan to use nature-
operated broadcasting stations dur-
ing the International Geophysical
Year (IGY) to learn more about
radio interference and how radio
waves travel through the atmos-
phere. They will record radio sig-
nals sent out by some 50,000 thun-
derstorms that occur daily on
earth.

NBS Boulder Laboratories have
designed special radio noise record-
ing equipment for the study. These
atmospheric noise recorders, oper-
ating continuously, will chart the
intensity and behavior of thunder-
storm signals broadcast at 15 ke
to 20 me.

Some interfering noises made by
man will also be recorded and
studied. Mostly, however, the scien-
tists will try to choose sites as far
removed from the din of man and
raachines as possible. One station
is being installed at Marie Byrd
Base in the Antarctic which is
about as far as it is earthly possi-
le to get from the belt of high
thunderstorm activity around the
equator. Here information will be
gained on how radio waves travel
long distances through the atmos-
phere.

April 1957

FCC Orders 4 Areas
To Use UHF-TV Only

The FCC took the first step last
month toward alleviating the finan-
cial troubles of the UHF TV sta-
tions. The Commission ordered all
television broadcasting in four
areas — Albany, Schenectady-Troy,
N. Y.; Elmira, N. Y.; Springfield,
11l. and Peoria. Ill. — to be con-
fined to the UHF band. At the
same time the Commission moved
to switch broadcasting in St. Louis
predominantly to the very-high-
frequency band.

Only two stations will be re-
quired to change. General Electric’s
station WRGB. Schenectady, N. Y,,
has been directed by the Commis-
sion to show cause why it should
not change frem its present Chan-
nel 6 to Channel 47. First reports
said that a WRGB spokesman had
called the decision “obviously not
in the public interest” and that GE
would contest the decision.

In St. Louis station KTVI will
be switched temporarily from
Channel 36 tc Channel 2, pending
the outcome of IFCC proceedings on
applications for “regular opera-
tion” of a TV station on Channel 2.

The decision also affected two
other stations, authorized but not
yet constructed. Station WIRL-
TV, Peoria, which had been tem-
porarily assigned Channel §, and
WMAY-TV which had been as-
signed Channel 2 in Springfield.
Both will be given UHF channels.

Army Builds Solar

Furnace

Solar energy will be used to pro-
duce exceedingly high tempera-
tures at the Army Quartermaster
Center, Natick, Massachusetts. The
system will be used to test protec-
tive equipment for military person-
nel and equipment. The giant re-
flecting mirror will automatically
track the sur.

MORE NEWS ON PAGE 8



“Civee you direct _
eapacitance reading

ﬁﬂlll 0.01 upuf to 12 pf

BALLANTINE
CAPACITANCE
METER
Model 520

The Model 520 Capacitance Meter is a general laboratory instru-
ment which measures capacitance over the wide range found in
paper, plastic, mica, ceramic and air type capacitors. The value
of unknown capacitance is read directly from the meter scale by
manipulating only one control knob. The ability to measure direct
capacitance, excluding strays, makes it very useful for low value
measurements. Adjustable limit pointers, together with fast oper-
ation, make it valuable for incoming inspection departments. The
instrument has a built-in calibration standard.

SPECIFICATIONS

RANGE: ... ... 0.01 pyuf to 12 pf FREQUENCY: _ . ... ... .. 1,000 cps
ACCURACY: ... .. 2%, 0.1 puf to 12 uf; METER: ........... . Logarithmic scale
5%, 0.01 puf to 0.1 upf SIZE: ... 13" x 7Y x 7
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make your scope multi-channel
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BURROUGHS CORP. « ELECTRONIC INSTRUMENTS DIVISION
Philadelphia 7, Penna.

Department D o 1209 Vine Street o
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NEW BURROUGHS BEAMPLEXER

displays up to 10 separate
signals on & single-channel

scope simultaneously

Now you can have the advantages of multi-channel oscillo-
graphy at a fraction of the cost of a multi-channel oscillo-
scope. Just hook Burroughs’ new Beamplexer up to your
present single channel scope, and you'll be able to observe
up to ten separate channels of information simultaneously
on the face of your present single-gun tube.

The Beamplexer is actually a fast electronic switch. Its
heart is the Burroughs Beam Switching Tube which acts as
a gate, picking the ten parallel input signals off in sequence,
at adjustable speeds ranging from push button to 100 ke,
and putting them out on one line. Each signal can be
focated on the scope as desired, and even superimposed
on one another through individual positioning pedestal
controls for each channel. Other controls include separate
amplification for each channel.

Power consumption is 120 volts a-c, 60 cps, single phase,
0.73 amps, with the entire unit self-contained for cabinet
or standard relay rack mounting.

Full details on how the Beamplexer can make your
scope more useful . . . make your time more efficient . . .
are given in Technical Bufletin 346 available for the
asking. Write for your copy.

Circle 4 on Inquiry Card., page 97 7



,As We Go To Press . ..

TASO Begins Study
Of TV Allocations

The important Television Allo-
cations Study Organization
(TASO) has begun functioning
with Dr. George R. Town serving
as Executive Director. Dr. Town
is on leave of absence from Iowa
State College where he is Asso-
ciate Director of the Engineering
Experiment Station. He was for-
merly Manager of Engineering
and Research at Stromberg-Carl-
son and is a Fellow of the IRE
and AIEE.

The formation of TASO ve-
sulted from a request by the FCC
in September, 1956, to five major
elements of the television indus-
try to cooperate in conducting a
study program into the technical
aspects of UHF and VIF TV
broadcasting. Together, the par-
ent organizations of TASO repre-
sent every phase of the TV indus-
try in this country — VHF and
UHF stations, stations in both
large and small markets, the educa-
tional broadcasters, and the manu-
facturers.

Five technical panels have al-
ready been formed to begin the
work of TASO: Transmitting
Equipment. Receiving Equipment.
Field Tests, Propagation Data.
and Analysis and Theory.

In an exclusive report to ELEC-
TRONIC INDUSTRIES on the
present status of TASO, Dr. Town
emphasized that,

“It is our sincere wish that any
representative of a broadcast sta-
tion or a television manufactur-
ing company, whether or not his
employer is a member of one of
the parent organizations of TASO.
shall notify us of his interest and
capabilities so that we may truly
represent the industry as a whole.
We might add that tentative lists
as of this date already include
such representation, and we are
anxious that this industry-wide
participation shall continue. The
only qualifications for member-
ship are technical competence,
plus the desire and time to serve
on the panels.”

MORE NEWS ON PAGE 12

ELECTRONIC SHORTS

P Air pollution experts will welcome the news from Hanford atomic plant
that dirt-free, sootless, smogless heating may result from atomic heating.
Use of reactor waste heat has been proved technically feasible in the
Hanford buildings. Unlike many development projects, the Hanford in-
stallation has proved remarkably sound and trouble-frec — and will
result in a net saving of about $60,000 a vear after a three to seven
year amortization.

P The newly developed Bell Labs type MI1789 traveling-wave tube may
be the forerunner of a popular class of tubes. It is a medium power
tube capable of amplifying a 500 me band at a center frequency of
about 6000 me, with a gain of approximately 33 db at its nominal output
of 5 watts. Current-consuming focusing solenoids have been eliminated,
and other improvements are introduced to give an average life in early
models which exceeds 10,000 hours.

P British manufacturers are now producing marine radar sets at a rate
to cquip more than 5 vessels a day. More than 1800 British-made marine
radar sets per year are being supplied to ships of all nations throughout
the world. Mr. C. H. T. Johnson, Chairman of the Radio Communication
and Electronic Engineering Association, speaking of Britain’s stringent
Marine Radar Performanee Specification: “It is right that Britain, where
radar was invented, should set and keep the world standard for this type
of equipment.”

)} Choking traffic problems, now faced by most American cities, may be
answered by effective use of closed-circuit TV. Cameras would be stra-
tegically located along busy cross-city intersections or other important
traffic arteries. A traffic coordinator, seated in front of a bank of monitors,
at a central traffic bureau, could view conditions and control traffic by
radio-controlled lights. A few cities are already using radio-controlled
lights, but no concerted effort has heen made to test traffic contro! by
closed-cireuit TV and radio-coordinated traffie systems.

P The National Bureau of Standards (NBS) has developed a punched card
transcriber which makes possible more rapid feeding of data into an auto-
matic computer. Numbers and instructions recorded on punched cards are
converted into a binary serial code. The system is about 150 times faster
than the present paper tape inscriber and can handle up to 600 cards/min.

» Great Britain has announced that it will begin forming its first guided
missiles regiment. The regiment to be known as the 47th Guided Weapons
tegiment (field), Roval Artillery, is to be equipped with United States
made Corporal missiles that have a range of about 50 miles. It will be
stationed in Hampshire, in the south of England, but it will have a training
range on South Uist, one of the outer Hebrides, off Scotland. Patterned
more after the U. S. missile hattalion than ovdinary British artillery regi-
ments, it will comprise about 500 men, including 30 officers, organized in
two batteries and a maintenance unit.

P Jamming radio programs from the west is costing the Soviet Union
hetween $3- and $4-billion a year according to an estimate by the former
Supreme Allied Commander in Europe, General Alfred M. Gruenther, The
U. S. informational program costs about $123-million a year. So much
money is spent on jamming radio programs that it exceeds the amount of
all the cultural and informational activitics of the entire western world.
The Soviets are spending the tremendous sums in the form of pure propa-
ganda—radio. pamphlets, and others. The propaganda is very clever and
almost imperceptible as such.

P The Federal Communications Commission has directed AT&T and Beil
Systems subsidiaries to permit phone subscribers to use the Hush-a-Phone
and similar devices. The Hush-a-Phone is a cup-like device that can be
snapped on the telephone mouthpiece to give privacy to conversations and
shut out surrounding noise. The New York manufacturers of the device
have challenged, in the courts, the telephone company regulations prohibit-
ing “foreign attachments” on telephones. The court held that a telephone
subscriber had a right to use his telephone “in ways which are privately
heneficial without being publicly detrimental.”

ELECTRONIC INDUSTRIES & Tele-Tech - April 1957




If your design utilizes an amplifier to boost a
minute signal for relay operation — or, if you
have ‘shelved’ some new product idea because
the cost, space requirement and other
drawbacks.of amplifiers made the design
impractical — Sensitrol relays are for you.

For these tiny, ultra-sensitive relays, which
operate direct on input signals as slight as

I millivolt or ¥2 microampere, and handle
substantial wattage at 110 volts, entirely replace
amplifiers, vacuum tubes and auxiliary power
supplies. They are available with single or
double contacts, fixed or adjustable, manual or
solenoid reset. For engineering assistance in
adapting Sensitrol relays to present products, or
new problems you have in mind, call your
nearest Weston representative, or write for the
Sensitrol bulletin B-25-B . . . Weston Electrical
Instrument Corporation, 614 Frelinghuysen
Avenue, Newark 5,N.J.

Boost feeble
input signals
with compact

Sensitrol
2o el Iy

WESTON i £

DAYSTROM UNIT
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New IRC &% =

>

Dual Diodes

New answer ta the bulk, higher cast, and
assembly problems of vacuum tube diades in
low current applicatians.

@ featuring balanced miniature sefenium cells

with law shunt copacitance and high back d resistors

ne of axial lea

resistance to 25 valts Expcnded li es, higher aperating
. A n
* excellent stability and reliability aver wide offering wider rc:‘dg eg;sier assembly of
temperatute ronge ond enviranmental temperatures @
canditions jower caste . and 10 wott
e lang life o nG¥ ovailable in 57
® ecanamical rotings . ecured 10 ele-
atically sect! .
¢ lecd: fz‘:m:oximum terminal securl'.;/h
men . se Wi
turdy rectangular cercmlcn‘;o
: s:ecicl IRC insulating ceme
s

New IRC = _
Distributed New IRC Mermetic

Sealing Terminals

Parameter
Delay Lines

A campact, mare unifarm prad-
uct for time deloys of less than
1.0 microsecond at impedance
levels af 4000 ohms or less,

e designed for mass produc-

tian in @ cantinuous process Superiar hermetic sealing and insulating perfarmance
in miniature units meeting o wide variety of space,
® featuring high stability and electrical, and termination requirements.

uniform characteristics ® four bady designs and six lead types

elecononicol ® excellent resistance ta thermal shack, zera water
i absarptian, physically taugh, will not crack or croze.

® special fluoracarbon plastic bady with superiar

electrical and mechanical characteristics



: Low Range
BW Wire
| Wound
Resistors

\ Now mass produced at low
cost for transistor applico-
tions where the Jow value
ard stability of a wire

)\ \ wound resistor is an impor-
tant factor. Ruggedized unit
X to withstand rigors of mod-

‘; em installation techniques.

. ) ‘ \\' ¢ fully insulated
~€

v from 024 oim 1o VISIT BOOTHS
2821—2823—2825

\ Components Floor
RADIO ENGINEERING SHOW
March 18 to 21

(T

I

Insulated Composition Resistors e
Deposited and Boron Carbon
Precistors ® Power Resistors #®
Voltmeter Multipliers ® Ultra HF
and Hi-Voltage Resistors

[
WHienguon, the, Gincud, Sas

Low Wattage Wire Wounds ®
Resistance Strips and Discs ®
Selenium Rectifiers and Diodes ®
Hermetic Sealing Terminals ®
Insulated Chokes ® Precision Wire
Wounds ® Potentiometers

INTERNATIONAL RESISTANCE COMPANY

Dept. 230, 401 N. Broad St., Philadelphia 8, Pa.
In Canoda: International Resistance Co,, Lid., Toronto, licensee

Send complete information on [] Selenium Dua! Diodes, [[] Delay Lines,
[C] Hermetic Sealing Terminals, [] Power Resistors, [_] Molded Deposited
Carbon Resistors, ] BW Wire Wound Resistors

Name
IRC PLANTS —Asheville, N.C. ® Boone, N.C. Company
Burlington, lowa ® Phi.adelphia, Pa.
Hycor Division, Sylmar, California Address
Circuit Instruments Inc., St. Petersburg, Fla. {subsidiary)
¢ Hycor Company, Inc., Vega Bajo, P.R. (subsidiary) City State

L e



As We Go To Press . . .

Interface Impedance
Test Established

At its last meeting, ASTM Com-
mittee F-1 on Materials for Elec-
tron Tubes and Semiconductor De-
vices reported progress in improv-
ing the method of test for interface
impedance. The data from extensive
interlaboratory tests have been
recorded on punched cards and will
be analyzed at the Bell Telephone
Laboratories. The committee is
concentrating its efforts in measur-
ing time constants below 1 micro-
second as it is this range which is
most critical in measurement of
low values of interface impedance.
Tubes which develop an apprecia-
ble interface impedance lose their
ability to handle high frequencies,
especially pulses, and thus may be
rendered inoperative in such appli-
cations as computers.

Long experience has indicated
that measurement of physical, elec-
trical and chemical properties of
materials outside an electron tube
does not always indicate perform-
ance of the materials in a tube.
Therefore, the committee is devel-
oping reference tubes, both diodes
and triodes, in which the quality of
materials and details of construc-
tion are carefully specified. These
reference devices are useful for
evaluating properties of tube mate-
rials.

CRYSTAL INGOT

Bar of pure germanium, after processing by
Hughes Aircraft Co.'s semi-conductor divi-
sion in Los Angeles, is converted into the
small pile of crystals shown—80,000 of them.
Each forms the heart of a germanium diode.

12

Coming Events

A listing of meetings, conferences, shows, etc., occurring during
the period April and May, that are of
special interest to electronic engineers

\
| Apr. 7-11: 35th Annual Convention,

sponsored by NARTB; at the Con-
rad Hilton Hotel, Chicago.

Apr. 8-10: Techniques of Supervisory
Training (Pt. 2), sponsored by the
American Management Association;
at the Sheraton-Astor Hotel, N. Y.

Apr. 8-11: National Electrical In-
dustries Show, sponsored by East-
ern Electrical Wholesalers Assn., at
71st Reg. Armory, New York.

| Apr. 8-12: Annual Welding Show,

| sponsored by American Welding So-

ciety and AIEE; at Hotel Sheraton
and Convention Hall, Philadelphia.
Apr. 9-10: Annual Industrial Elec-
tronic Educational Conf., sponsored
ble IRE Industrial Electronies Grp.
and Armour Found.; at IIl. Inst. of

' Tech., Chicago.

! April 9-11: 14th Annual British Radio
Component Show (incl. TV, elec-
tronic and telecommunication equip-
ment); Radio & Electronic Com-
ponent Mfrs. Federation, 21 Tothill
St., London S. W. 1; in London.

Apr. 10: Annual Meeting & Dinner,
sponsored by the Radio Pioneers;
at Conrad Hilton Hotel, Chicago.

April 11-13: 9th Southwestern Re-
gional Conf. & Electronics Show,
sponsored by Houston Section, IRE;
at Shamrock Hotel, Houston.

April 11-13: Nat'l Simulation Council
sponsored by IRE-PGEC, Houston
Section, (as part of S. W. Reg,
Conf.) ; Shamrock Hotel, Houston.

April 14-27: U. S. World Trade Fair
(incl. electronic equipment and sci-
entific instruments); at The Coli-
seum, New York.

April 15-16: Meeting of the Radio
Technical Commission for Marine
Service; at the Shoreham Hotel,
Washington, D. C.

April 15-17: National Symposium on
Telemetering. sponsored by IRE;
at the New Sheraton Hotel, Phila.

April 15-17: Symposium on Systems
for Information Retrieval, spon-
sored by Western Reserve Univ.,
at the Western Reserve Univ,
Cleveland.

April 16-18: Symp. on Nondestructive
Tests Developed in the Field of
Nuclear Energy, sponsored by the
AICE. American Nuclear Society,
ASTM, and Society for Nonde-
structive Testing; at the Morrison
Hotel, Chicago, IlI.

April 23-25: 5th National Electro-
magnetic Relay Conf.. sponsored
by Oklahoma Inst. of Tech., Okla-
homa A & M and National Assn.
of Relay Mfg.; at Oklahoma A &
M, Stillwater.

April 23-25: Symp. on Role of Solid
State Devices in Electric Circuits,
sponsored by IRE and Dept. of De-
fense; at Engineering Society Bldg.,
New York.

April 23-25: International Symp. on
the Role of Solid State Phenomena,
sponsored by the Polytechnic In-
stitute of Brooklyn, Microwave Re-
search Institute; at the Auditorium
of Engineering Societies Bldg.,’:
N. Y. |

April 24-25: National Industrial Re-|
search Conf., sponsored by Armour|
Research Foundation; at Conrad
Hilton Hotel, Chicago.

April 25-26: Annual Technical Meet-|
ing of the Institute of Environ-
mental Engineers; at the LaSallel
Hotel, Chicago, Ill.

April 26-27: 11th Annual Spring TV
Conf., sponsored by IRE; at Eng’g.
Society Bldg., Cincinnati.

April 27-May 2: SAMA Annual Meet-
ing, sponsored by SAMA; White
Sulphur Springs, W. Virginia.

April 29-May 3: 81st Semi-Annual
Conv., sponsored by Society of Mo-
tion Picture & TV Engineers; at
Shoreham Hotel, Wash., D. C.

May 1-3: Electronic Components
Symp., sponsored by IRE, AIEE,
RETMA, WCEMA ; at Morrison Ho-
tel, Chicago.

May 9-10: Annual Meeting, Covering
Ferrites Devices, sponsored by IRE
Microwave Theory & Techniques
Grp.; at the Western Union Audi-
torium, N. Y.

May 12-16: 111th Annual Meeting:
sponsored by the Electrochemical
Society; at the Hotel Statler, Wash-
ington, D. C.

May 13-15: National Aeronautical &
Navigational Conf., sponsored by
IRE; at the Dayton-Biltmore Hotel,
Dayton, Ohio.

May 14-15: Industrial Nuclear Tech-
nology Conf., sponsored by Armour
Research Found.; at Museum of
Science and Industry, Chicago.

(Continued on page 130)

Abbreviations :

AICE: American Inst. of Chemical Eagrs.

AIEE: American Inst. of Electrical Engrs.

ASTM: American Society for Testing Materials

TIAS: Inst. of Aeronautical Seciences

IRE: Institute of Radio Engineers

ISA: Instrument Society of America

NARTB: National Assn. of Radio & TV
Broadcasters

NEDA : National Electronic Distributors Assoe.

RETMA: Radio-Electronic-Television Manufac
turers Assoc.

SAMA: Scientific Apparatus Makers Assoe.

WCEMA: West Coast Electronic Manufactur-
ers Assoc.

ELECTRONIC INDUSTRIES & Tele-Tech -
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LOOK T0 for CREATIVE ELECTRONICS
iy Shlgp

Sometting NEW e AIRBORNE PLOTTERS

I

Anothesc LORAL development for use in...

THE LORAL GROUND TRACK PLOTTER provides an
instantaneous and permanent record of the ground track

of the aircraft. The position of a target relative to the Wea (Dns
present position of the aircraft may be automatically L
set into the unit.

. Systems

LORAI— has consistently and successfully followed a forward looking
progressive policy of creative development from problem recognition
and functional requirement through research, development and pro-
duction engineering.

During the past decade LORAL has established a solid record of
accomplishment in the development and production of complex pre-
cision electronic and electro-mechanical equipments.

We welcome any opportunity to assist in your engineering
problems.

@ The LORAL AIRBORNE
NAVIGATIONAL COMPUTER. A
compact and accurate system
computes and indicates ground
displacement of aircraft,

@ The LORAL Automaric Short
Range GROUND POSITION
INDICATOR—on 18 Ib. naviga-
tional computer automatically
indicating ground position.

LORAL ELECTRONICS CORPORATION

Among recent
developments are:

NEW YORK 54, NEW YORK
Serving in AVIONICS AIRBORNE NAVIGATIONAL EQUIPMENT © COMMUNICATION SYSTEMS ® RADAR EQUIPMENT e TEST EQUIPMENT
ELECTRONIC INDUSTRIES & Tele-Tech <+ April 1957 Circle 7 on Inquiry Card, page 97 13
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M/ﬁ% ... FROM TRANSISTOR CENTER, U.S.A.

For general high

hesteney e NOW...High Frequency Transistors for

offers a narrow,

coffolleg Bgto easier circuit design—unequalled reliability

range—plus
medium gain
characteristics.
Here is a good

New PHILCO SBT Family
Simplifies Transistorization for
e - Communications Engineers

controlled Beta
range.
Performs
extremely well

in oscillators For the first time—anywhere—Philco offers a complete line of Surface

c‘?""e"e"é ' , Barrier Transistors for low voltage communications circuitry (1-5 volts).

mixers an K . .

narrow-band ] ; Now you can select the best general purpose, high-frequency transistor

gideo. for each application . . . RF . . . IF . . . video amplifiers, converters,
== L% oscillators . . . and for high-speed switching circuits.

The low cost of Philco Surface Barrier Transistors extends their
SB103

features
hi-frequency low leakage current make them highly desirable for critical circuitry.
{min. f max.=
60 MC). This
transistor is Circuit specification is simple . . . accurate!
ideally suited to
higher frequency
oscillators and

converters,.or

usefulness to every type application. Low collector capacitance and

Performance of hermetically sealed Philco SBT s is precise and dependable.

Get the facts on the Philco SBT Family

wherever high Test... compare... specify Philco
frequency

operation is the
most important
consideration.

SB101 SB102 SB103

. . Min T M Min T Maox Min T
Other Philco Surface Barrier ALkl o s L2
IS i NG Current Amplification 1

ransistor types are available Factor, by, " 33 | 25 110 10

for military applications Maximum Frequency of
(2Nl 28,2N129)and for I'igh Qscillation, f,; mox 30 50 30 50 60 75 mc
speed switching (2N240 Max, Ratings (SB101, 102, 103) Vee = —5v., Ic = —5 ma., Pc @ 40°C = 20 mw.

Write for complete data ond prices. Make Philco your prime source of information for high-frequency transistor applications?

LE TUBE COMPANY DIVig




Facts and Figures Round-Up ELECTRONIC
April, 1957 INDUSTRIES
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ENGINEERING DEGREES

MILITARY EXPENDITURES

Degree 1954.55 1955-56 Fiscal year Ist quarter
B.S. 22,589 26,306 Budget Category 1956 FY 1957
M.S. 4,37 7 m
Ph.D. e "o | Aireraft $ 9250 $213.0
Enrollment (RT3 ) Ships and Harbor Craft 80.0 17.0
v = ments = s Combat Vehicles 9.5 1.0
Ist Year 72,825 77,738 Su t+ Vehicl
pport Vehicles 5.8 .2
2nd Year 50,841 55,767 q ..
3rd Year 39.377 g (S LR o 630.0 205.0
4th Year 31,300 37,571 Electronics and Communications 770.2 130.0
5th Year regular 1,358 1,387 | Research and Development 265.0 66.0
Sth Year cooperative 1,450 1,838 Miscellaneous 47.5 4
Other 24,297 32,210 | Y emm——
Subtotal 221,448 251,121 OIS $2733.0 $632.6
Millions of Dollars —Retma
M.S. graduate students 18,482 22,529
Ph.D. graduate students 3,163 3,402
Total 743,093 277,082 HOUSEHOLDS WITH TV SETS
—Engineers Joint Council & Scientific Manpower Commission Aug. Feb. June
| Sets in household 1956 1956 1955
TRANSISTOR PRODUCTION All households 100% 100%, 100%
Year Quantity $ Value | With one set or more 76%, 73% 67%
729 699 659
1956 12,840,000 37,352,000 ' ?"e ‘e: 4‘,/A’ 4‘,//" 24"
1955 3,646,802 9,860,062 wo sets or more 2 C °
1954 1,317,327 5,122,266 | No set 24%, 27% 339,
—Retma —Dept. of Commerce
GOVERNMENT ELECTRONIC CONTRACT AWARDS
This list classifies and gives the value of electronic equipment selected from
contracts awarded by government procurement agencies in February, 1957.
Amplifiers 331,497 Inverters 174,779 Relay Components 48,857
Amplifier Parts 1,198,547 Kit Radar Installation 120,999 Relays 221,087
Antennas & Components 286,743 Kits, Modification 928,172 Resistors 28,325
Battery Chargers 89,600 Meters 25,935 Servo Positioning Mechanisms 104,990
Batteries, Dry 400,791 Meters, Frequency 58,713 Signal Comparators 45,194
Bateries, Storage 768,606 Meters, Ohm 63,526 Simulators, Target 214,176
Cable Assemblies 235,013 Meters, Volt 49,510 Spare Parts 26,430
Capacitors 113,565 Multimeters 212,593 Speakers 113,044
Circuit Breakers 37,748 Networks 95,870 Stroboscopes 39,058
Coils 138,599 Oscilloscopes 42,722 Switches 173,307
Computers & Accessories 80,173 Power Supplies 802,202 Syncros 66,536
Computers, Airborne 6,736,102 Radar Components & Spares 214,127 Tape, Recording 27,500
Connectors 41,970 Radar Equipment 51,419 Television Equipment 289,705
Co-ordinate Data Sets 741,168 Radio Receivers 32,000 Testers 65,687
Dummy Loads 60,458 Radio Set Controls 25,600 Test Sets 27,437
Echo Boxes 122,035 Radio Transmitters 374,220 Transformers 109,842
Generators, Signal 278,829 Radomes 343,492 Transponder Set 35,599
Handsets & Headsets 581,580 Receivers-Transmitters & Acces. 5,451,974 Tubes, Electron 2,253,647
Indicators 2,925,336 Recorders-Reproducers 41,958 Vibrators 25,800
Insulators 45,650 Rectifiers 45377 Wavemeters 27,869
Intercom Racks 54,307 Relay Assemblies 130,588 Wire & Cable 1,377,856
ELECTRONIC INDUSTRIES & Tele-Tech - 15
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Electronic Industries’' News Briefs

Capsule summaries of important happenings in affairs of equipment and component manufacturers

INTERNATIONAL BUSINESS MACHINES
CORP. has revealed plans to establish the
new manufacturing unit for the company's
recently formed Data Processing Div. in the
village of Essex Junction, 6 mi. east of Bur-
lington, Vt.

SANGAMO ELECTRIC CO. is now oper-
ating its newest factory, located at Pickins,
S. C., a short distance from Greenville. This
completely air-conditioned bllg. provides ap-
prox. 200,000 sq. ft. of floor space.

GULTON-SPEIDEL, INC,, is the name of the
recently formed, jointly owned corporation of
Speidel Corp. and Gulton Industries, Inc. The
new firm has been formed for the purpose of
marketing a series of new electronic products.

X-RAY AND INDUSTRIAL ELECTRONCS
DIV., a recently formed new division of the
Westinghouse Electric Corp., will be hecaded
by W. I. Delaney, Jr.

RETMA HEADQUARTERS is now in its
new building at 1721 DeSales St., N. W.
Washington 6, D. C.

FISCHER & PORTER CO has purchased
2 tracts in central Bucks County, Pa. Both
tracts, 8 mi, from the present Hatboro loca-
tion, are tied in with plans for company
expaunsion,

SPERRY RAND CORP. has selected Clear-
water, Fla. as the site of a $2,000,000 elec-
tronics  plant  for research in microwave
physies and development of advanced radar
and missile instrumentation. Eugene J. Ve-
naglin will be manager of this new division.

DATA & DISPLAY DEPT. is a newly
formed group of A. B. DuMont Labs. Inec.
This new group is in the circuit research
div.  Its formaticn was prompted by in-
creased activity in research and development
work on data pick-up, processing, and dis-
play techniques.

GE'S LIGHT MILITARY ELECTRONIC
EQUIPMENT DEPT. has reccived a lotter
contract totaling $20 million from the USAF
for production of airborne electronic coun-
termeasures equipment (radar jammers).

CONSOLIDATED ELECTRONICS INDUS-
TRIES CORP. directors have authorized the
company to negotiate an agreement to supply
overall manarement assistance to the Ses-
sions Clock Co., Forestville, Conn.

BOGUE ELECTRIC MFG. CO. has leen
awarded a contract totaling $2.5 million for
control systems for the long range bomber
missiles. Production originally scheduled over
a 2 yr. period has been accelerated in a
crash program to provide for completion of
the work in approx. 9 months.

NEW YORK UNIV., COLLEGE OF LENGI-
NEERING. has placed into operation an
IBM 650 high speed electronic computer. The
4 million dollar medium-sized “‘mechanical
brain” will be used for vesearch and in a
new edueational program.

RESIN INDUSTRIES, Santa Barbara, Calif.,
has aequired a Leominster, Mass,, plant of
21,000 sq. ft. At the same time, an eastern
sules offiecc was opened at Stamford, Conn.

WHITEHEAD METAL PRODUCTS CO.,

INC., laid the cornerstone for their new 35,000
8q. ft. office and warehouse at Windsor, Conn.
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SIGHTMASTER, CORP., manufacturers of
fuses, has announced that it has acquired
Mutual Electronic Industries Corp., a producer
of patented cable and panel equipment and tri-
axial connectors. Both companies have manu-
facturing facilities at New Rochelle, N. Y.

AMERICAN ELECTRONIC LABORA-
TORIES, INC.,, announces the removal of its
main  administrative oflices to the Copeland
Bldg., 121 N. 7th St., Philadelphia 6.

MID-WEST

UNIV. OF MICHIGAN, (OLLEGE OF
ENGINEERING, has announced 2 summer
Intensive Courses in Automatic Control. The
first is scheduled for June 17 to 22 iuncl.:
the second, June 24 to 26, 1957, incl. The
courses are intended for engineers who find
it necessary or who wish to obtain a basic
understanding of the field, or who cannot
spare more than a few days for this pur-
pose.

ADMIRAL CREDIT CORP., a wholly
owned subsidary of Admiral Corp., has been
formed to handle the financing of dealer pur-
chases throughout the country. The organi-
zation will ultimately finance consumer pur-
chases as well.

BENDIX AVIATION CORP. has entered
into a contract to acquire the business and
assets of the Sheffield Corp., Dayton, O., a
privately owned company, which is one of the
major manufacturers of precision, gauging and
meusuring instruments.

PHOTO CRYSTALS, INC., opened manage-
ment offices at 1974 E. 61st St., Cleveland, O.
The company factory will presently remain at
Geneva, Ill. The company manufacturers a
line of miniature light, heat, and humidity
sensing elements.

FIELDEN INSTRUMENT DIV., ROBERT-
SHAW-FULTON CONTROLS CO., has moved
to larger quarters at 6116 St. Clair Ave.,
Cleveland. Harold N. Gilmore has been named
to head the Cleveland oflice.

CONTROLS C€O. OF AMERICA has an-
nounced an expansion program to increase
assembly  and  fabrication operations at the
Nijmegen, Holland, plant of its subsidiary,
Controls Maatschappij Kuropa N.V.

AMEF ATOMICS INC. American Machine
& Foundry Co. subsidiary has been awarded
a contract by the Greek Govt. to design and
build a nuclear research reactor near Athens
as the center of a new Greek National Atomic
Iinergy Laboratory which will be named for
Democritus, acknowledged discoverer of the
atom.

G-V CONTROLS, INC,, East Orange, N. .I.,
has negotiuted an agreement far the manu-
facture and sale, under license, of its prod-
acts  in Kurope through  Societe Inter-
1technigue, 2 French firm active in the acro-
nuutical and electronic fields.

HUMPIHREY INC.,, San Diego manufac-
turer of electro-mechanieal instruments, has
appointed Industrial Imports Ltd., Tokyo, as
its representative in Japan.

ELECTRONIC INDUSTRIES & Tele-Tech -

WEST

ALBUQUERQUE, N. M., CHAMBER OF
COMMERCE, INDUSTRIAL COMMITTEE
has announced the appointment of an Elee-
tronies Advisory Board to advise electronics
firms that indicate intevest in locating there.
Joe Hegge, manacer of the Sandia Corp.
Electromechanical Development Dept. was
named chairman of the new board.

ALWAC CORP. is the new name for
Logisties Research. The new title will pro-
vide better identification with the company’s
produets and servieces which all bear the
Alwae name.

CALIFORNIA TECHNICAL INDUSTRIES
has moved to 1421 Old County Rd., Belmont,
Calif. The company has recently changed its
name from Color Television Inec.

SYSTRON CORP. has heen formed to de-
sign and manufacture electronic control sys-
tems and data processing equipment. G. H.
Bruns, Jr., is president and director of the
company. The firm is located in Concord,
Calif., about 20 miles east of San Francisco
Bay.

BEHLMAN ENGINEERING CO., 114-116
South Hollywood Way, Burbank, has recently
expanded. The move doubles the firm's previ-
ous floor space.

LOCKHEED'S MISSILE SYSTEMS DIV. has
established two new weapon system organiza-
tions. The managers of the new organizations
are John H. Carter and Stanlev W. Burriss.

C. I'. CLARE & CO., Chicago relay manu-
facturer. opened a new field engineering and
sules oftice at 6047 Hollvwood Blvd., Los An-
geles 28. Jesse R. Stone will he in charge of
the new oflice.

SCIENTIFIC INSTRUMENTS DIV., BECK-
MAN INSTRUMENTS INC., Fullerton, Calif.,
has received an order for a 200-channel Beck-
man 112, completely transistorized data-proc-
essing system, from Douglas Aircraft. The
system will be used to speed research on the
“Thor,” an intermediate range ballistic missile
now being developed for the Air Force.

BECKMAN & WHITLEY, INC., San Carlos,
Calif., manufacturer of high-speed research
cameras, meteorological instruments, and ex-
plosive-actuated devices, more than doubles its
floor space in assimilation of the building ad-
joining its present plant.

DATAIRE CO. is the new subsidiary of West
Coast Research Corp. It will handle data re-
duction, analysis, and computer work. Martin
Seldon, will function 238 General Manager of
the company.

MINNEAPOLIS-HONEYWELL'S AERO-
NAUTICAL DIV.S Missile Controls Lab. at
Los Angeles will carry out work on a half-
million dollar study contract concerned with
the development of a new type of air-to-ground
rocket.

AUTONETICS, DIV. OF NORTH AMERI-
CAN AVIATION CORP., has bheen eclected to
membership in the Radio Technical Commis-
sion for Acronautics.

TEXAS INSTRUMENTS, INC., announced
that two wholly-owned subsidiaries have be-
come operating divisions. Houston Technical
Laboratories, geophysical and industrial in-
strument manufacturer, has become the Indus-
trial Instrumentation Div. W. I. Mann Co.,
precision optiecs manufacturer, located in Mon-
rovia, Calif., is now the Optics Div.
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Excellence in Electronics

RAYTHEON MANUFACTURING COMPANY

Microwave and Power Tube Operations, Section PT-96, Wailtham 54, Mass.

Regional Sales Offices: 9501 W. Grand Avenue, Franklin Park, Illinois; 622 S. LaBrea Avenue, Los Angeles 36, California

Rayfheon makes: Magnetrons and Klystrons, Backward Wave Oscillators, Traveling Wave Tubes, Storage Tubes, Power Tubes, Receiving Tubes, Picture Tubes, Transistors
Circle 9 on Inquiry Card, page 97



BUSS FUSES provide maximum
protection against damage due
to electrical faults

Protection against damage due to
electrical faults can be no better than
the device used to protect the equip-
ment. The safest, most dependable
protection you can get is with BUSS
fuses.

To make sure BUSS fuses will clear
the circuit should an electrical fault
occur,—BUSS fuses are electronically

BUSS fuses are made to protect~not to blow, needlessly

457

18 Circle 10 on Inquiry Card, page 97

tested. A sensitive testing device auto-
matically rejects any fuse not cor-
rectly calibrated, properly constructed
and right in all physical dimensions.

This careful testing is also your as-
surance BUSS fuses won’t give a false
alarm by blowing needlessly. Shut-
downs due to faulty fuses blowing with-
out cause are eliminated.

ELECTRONIC INDUSTRIES & Tele-Tech -

With a complete line of “‘trouble-
free” BUSS fuses available in all sizes
and types,—it is just good business to
standardize on BUSS fuses.

If your protection problem is
vnusual, you can save engineering
time by letting the BUSS fuse engi-
neers help you select the fuse or fuse-
holder best suited to your needs.

For more information on BUSS and
FUSETRON Small Dimension fuses
and fuseholders . . . Write for bulletin
TT. Bussmann Mfg. Co. (Div. of
McGraw-Edison Co.) University at
Jefferson, St. Louis 7, Mo.

Makers of a complete
line of fuses for home,
TRUSTWORTNY MamES iN  farm, commercial,
SLICTRICAL PROTICTION  electronic, automotive
and industrial  use.

April 1957



MILLIONS of crystals made to ANY
specifications but only ONE standard quality

Midland frequency control units are on the job in two-way communications
on land, sea and in the air throughout the world. Now they're playing a leading
role in color television. The range of applications Midland serves is wide, but

every Midland crystal has one thing in common: a single level of quality.

That one quality is simply the highest that modern methods and machines
can produce. [t's assured by Midland’s system of critical quality control—

exacting inspection and test procedures through every step of processing.

Result: Your Midland crystal is going to give you the best possible service in
frequency control—with stability, accuracy, and uniformity you can stake your

life on...as our men in the armed forces and law enforcement do every day.

Wlutmw&wmm convntional, o1 highly

sl Whahas ooyl nclts ot

MANUFACTURING COMPANY, INC.
3155 Fiberglas Road, Kansas City, Kansas

h /WORLD’S LARGEST PRODUCER OF QUARTZ CRYSTALS
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ELECTRONICS

chicago 50, illinois

(PHENOL

Tele-Tips

TV SERVICE INDUSTRY last
month unloosed a bitter blast at
the manufacturers planning fac-
tory service operations, and in the
process put their finger on one of
the paradoxes of the times. Auto-
mobile radios, as new equipment,
are holding an average price of
$90.38, and range up to $135.00
per set. Television sets, even the
most anemic, have three times as
many components, plus CRT and
expensive cabinet. Yet dealers are
finding it difficult to get more
than $100.00 apiece for them.

OUR ELECTRONIC TIMES: Pope
Pius XII transmitted his Apos-
tolic blessing by radio to 3,000
Cardinals, Archbishops, Bishops,
other clergymen and laymen.

FIRST COLOR TV OUTLET, Sta-
tion WNBQ, Chicago cut back
their programming from 44 to
3814 hrs. per week. Reason: no
Sponsors.

FIRST CRYSTAL-CONTROLLED
all-weather radar has gone into
operation at London Airport. The
new system operates on the 50 em
band and is almost impervious to
weather conditions. It incorpo-
rates a moving target indicator
system to eliminate permanent
echoes. High operational stability
is ensured through complete crys-
tal control.

MOBILE RADIO has found a new
application, tyving together ceme-
tery operations. Groups of work-
men can be at work at widely
spaced locations vet be available
in a few moments for any needed
duties.

NEW “RADAR RULER" survey-
ing tool developed by Motorola
and the U. S. Signal Corps is ac-
curate to within a few feet over
a distance of 50 miles.

GRAND PRIZE in Pyramid Elec-
tric’s Twist Mount Capacitor Con-
test will be a weekend for two at
the Waldorf-Astoria Hotel, N. Y.
plus $100 cash.

(Continued on page 24)
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NEW

L @Textolite

coLD PUNCH 11572

New General Electric Textolite 11572 is an
outstanding XXX-P high IR laminate designed to
provide extremely close tolerance punching at
normal room temperature, with no cracking or
delamination.

The cold fabricating quality, plus outstanding
product uniformity, eliminates dimensional vari-
ations from piece to piece . . . permitting the use
of automatic assembly equipment.

Common degreasing solvents have no effect
on G-E Textolite 11572 in standard etching prac-
tices. For example G-E 11572 withstood exposure
to hot trichloroethylene up to 15 minutes.

This new cold punch laminate is recommended
for electronic applications using high voltage at
radio frequencies. G-E Textolite 11572 exceeds
NEMA XXX-P standards and meets military speci-
fications MIL-P-3115-PBE-P. 11572 is available in
unclad or copper-clad form with 1 or 2 oz. copper
on one or both sides for precision printed wiring.

General Electsic Compony J
Lominoted Products Dept. [ Please have your o p-ogrgsg /S 0‘/,' Mosf /mPo,[a”f BO/UC}
Sec, E1-37, Coshocton, O. representative coll. %X .

[] Please send me complete information on 24 A

G-E Textolite® 11572 Cold Punch Laminate. A GENERAL ELECTRI C
Nome . N
Title .
[ 4 .

Firm When the properties have to be right . . .
Street ...

Specify G-E Textolite®

City e ZORE State ... —.
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.because they both

TYPE

D SUBMINIATURES

... light, but strong steel shells give maximum support to Cannon “D” Sub-Miniature
Plugs. And... mounting depth is actually less than on conventional shell-less connectors.

Zytel 101 insulators allow a greater number of contacts within a smaller area in
standard units. Four DH Connectors are now made for hermetic seal applications.
And, junction shells specially adaptable for potting. The DF Sub-Miniature Series feature
new floating mounting holes for ease of alignment; screw locking assemblies, miniature
coaxial contact combinations, and straight and angle 90° junction shells with cable clamps.
Five shell sizes. 9, 15, 25, 37, and 50 five ampere contact insert arrangements; gold plated

brass contacts in plastic inserts; cadmium plated steel contacts in fused glass insulators.
Keystone polarization. And...most important of all... Cannon Electric assured quality.

NOW ... Available in Diall plastic.

have a SHEL], &

TINY like a beetle =
RUGGED like a turtle

Cutaway of standard
“D" sub-miniature connector

[ : a8 FREREF S N -

Standard D available in Zytel or
Diall. DH hermetic seal units have
vitreous insulators; solderpot
shown; eyelet also available.

Screw locking mechanism is simple,
positive.

Floating mounting holes aid align-
ment in multiple mount rack-and-
panel applications. Junction shell with 90° cable clamp.

“D” Connectors Are Stocked by

Each miniature coaxial replaces five
5-amp. contacts in “D”’ layout.

.31 - oy

Look
for this
Display Box

of Cannon “D”
Sub-Miniatures

Write for 8-page Bulletin D-6. Please refer to Dept. 201

Coast—and by Cannon Service Stores. l u

CANNON ELECTRIC CO., 3208 Humboldt St., Los Angeles 31, Calif.
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ACTUAL SIZE

tLllenco 2ee-tizas

now rated for even

LONGER LIFE!

El-Menco Dur-Mica Capacitors Can Now Assure
You Of Dependable Performance Up To 18 Years!

Not An Extravagant Claim, But A Tested Fact. The latest series
of rugged trials by El-Menco engineers found El-Menco DM15,
DM20 and DM30 Dur-Mica Capacitors outlive and outperform
IR v ous. cAPACRORIERRICRTIEN rrofieAls all others. Under accelerated conditions of 11/ times rated voltage
at 125°C ambient temperature; El-Menco capacitors continued
to perform reliably after 12,000 hours. Translated into normal
Wake your own test of conditions, this indicates a lifetime of from 15 to 20 years!

Et-Hence Dur-Weca Capacitons MEET ALL ENVIRONMENTAL AND ELECTRICAL REQUIREMENTS OF [

BOTH CIVILIAN AND MILITARY SPECIFICATIONS.
47410
]
'

El-Menco Dur-Mica DM 15, DM20 and
DM30 Capacitors Mean:

DM20 Yua L £ DM 15
1. LONGER LIFE 4, EXCELLENT STABILITY ’ SIZE i
2. POTENT POWER — SILVERED MICA
3. SMALLER SIZE 5. PEAK PERFORMANCE

WITH NEW CRIMPED LEADS.

In addition to longer life, El-Menco Dur-Mica Crimped, parallel leads simplify
Capacitors with tougher phenolic casing assure application in television, printed
greater stability over wide temperature range. circuits, electronic brains, computors,

Write for FREE samples ond cat-

I fi | head guided missiles and other civilian
alog on your firm's letterheod.

and military uses.

THE ELECTRO MOTIVE MFG. CO., INC.

WILLIMANTIC CONNECTICUT (}
e molded mica ® mica trimmer
e tubular paper ¢ ceramic e silvered mica films.

Arco Electronics, Inc., 64 White St., New York 13, N. Y.
Exclusive Supplier Ta Jobbers ond Distributors in the U.S. and Conodo H
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HIGH LOADS and LOW LOADS can ™\

be handled at the same time and
with consistent reliability by one
UNION Miniature Relay with HI-
LO contacts. (Photo enlarged 214
times.)

UNION Miniature Relay,
actual size.

N

make one UNION Relay
do two jobs!

Now you canuse one UNION Minia-
ture Relay for both high-level and
low-level circuits. A new contact
material handles high loads of two
amperes or low dry-circuitry loads
with consistent reliability. Formerly,
two separate relays were required for
these applications.

The new HI-LO contact material
provides optimum contact resistance
for both high-level and low-level

loads. This means you can frequently
save the cost of buying two different
types of relays . . . and inventory
expenses are much less.

You can get all standard UNION
6-pole and 4-pole Miniature Relays
with HI-LO contacts. They meet or
exceed specification Mil-5757-C and
are available in DC or AC models.
Write for Bulletin 1012 on UNION
Miniature Relays.

See our exhibit at the LR.E. Show,
March 18-21, Booths 2122-2124

GENERAL APPARATUS SALES

UNION SWITCH & SIGNAL

DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY

24 Circle 16 on Inquiry Card. page 97
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(Continued from Page 20)

| INTERFERENCE from electrical

and electronic equipment is im-
pairing the operation of America’s
modern defense systems, declared
a Signal Corps spokesman at the
two-day Radio Interference Re-
duction Conference, conducted by
the Armour Research Foundation

| of Illinois Inst. of Technology.

Brig. Gen. E. F. Cook said that
many new equipments are on the
drawing boards but before they
can become practical something
must be done to decrease the high
interference already existing

| around present equipment.

THE WORLD now has 845 TV
stations and 56,000,000 TV sets.
The U. S. alone has 496 TV sta-
tions and 42,000,000 receivers.

NUCLEAR POWER PLANTS are
finding it difficult to sell the in-
stallation of reactors to nearby
residents because of the public’s
apprehension over the radiation
problem. Now a special PR
course has been designed express-
ly to instruct company personnel

[ in soothing the public’s objec-

New HI-LO Contacts

tions.
MICROWAVE LINKS now consti-

tute about half of the Bell Sys-
tem’s national coaxial network.

SKIP HAPPY. Squad car 1 called
in, “I need some anti-freeze, sarge.
Any there in the station?”’ The
sergeant in a N. J. station called
back, “Yeah, five cans. Come in
and get it.” After a few moments
squad car 2 broke in, “Don’t wait
for him, sarge. That’s a car out
in Denver, Colorado.” Explana-
tion: sunspots.

THE ELECTRONIC AGE has fi-
nally caught up with the Army.
The Signal Corps announces that
some 1,000 carrier pigeons they
have been training at Ft. Mon-
mouth, N. J., will soon be offered
for sale, marking the end of these
colorful couriers in Army service.
The Army started using pigeons
back in 1897 as carriers of mes-
sages, map overlays and photo-
graphic film. During WW 1I, ap-
proximately 40,000 racing pigeons
were supplied the Army without
cost by pigeon fanciers.

April 1957



Eliminates costly, wasteful haking operation- - -

-

Semi-Avutomatic

MARK I11]-A

PRINTS DRY!

\/ PRESS

REVOLUTIONIZES cetched circuit Production

D.S.P.’s new Mark III-A press means greater produc-
tion as well as high quality printed etched circuits

. . with rejection practically nil.

Like other D.S.P. presses, Mark IlI-A prints dry,
delivers G00-800 perfectly dry impressions per hour,
each one of which is ready to etch. And, since it
prints dry, the resist can’t run — it stays fast in the
exact pattern of the stencil design. Not only that, but
baking or other drying steps are completely elimi-
nated, cutting the time cycle from blank stock to
etched panel to a minimum. Add 5-6 seconds to the
time it now takes you to etch each piece and that’s

the total time involved with Dry Screen Process.

Mark I1I-A prints on single or double copperclad
laminate up to ¢ inch in thickness. Effective impres-
sion size up to 22” x 28” allows maximum number
of designs per impression.

Equally fine results may be obtained in electro-
plating the blanks with reverse printing design.

Besides this high volume press, two other models
are available with capacities of 200 impressions per
hour. All models print dry, cut production time,
lower costs, give excellent results.

Write today for full information and literature

SCREEN PROCESS,INC.

ELECTRONIC INDUSTRIES & Tele-Tech - April 1957

1016 MADISON AVE. ¢ PITTSBURGH 12, PA,

Mifgrs. of Dry Screen Printing Equipment
Dry Screen Process Colors

Circle 17 on Inquiry Card. page 97
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PROGRESS REPORT ON PRECISION

DEPOSITED CARBON RESISTORS ...

: 1‘}"&\‘5 )_,; 4

Tl MIL-Line Precision Resistors

HOLD TOLERANCE...EVEN WHEN DRIPPING WET!

Soaking wet, dried out, or ‘shook up’ — TI MIL-
Line deposited carbon resistors still far exceed
MIL-R 10509B . ..emerge from one acceptance
test after another — by major electronics manu-
facturers — with performance records that have
not been equalled. It’s the seal that makes the
difference . . . an exclusive Texas Instruments
process that snugly wraps these precision resistors
in tough jackets of a special coating with high
dialectric strength.

For ease in design, production, and maintenance

... for improving the reliability and saleability of
your products, the moisture resistance of TI
deposited carbon MIL-Line resistors is just one
field-proven factor. You also get a choice of 1,
2, or 5% tolerances. .. high stability over wide
temperature ranges and under full load. .. low
negative temperature coefficients .. . negligible
voltage coefficient and noise levels . . . long shelf-
life... wide selection of sizes and resistance
values ... reasonable prices...and, if desired,
reel-type packaging for automation.

Here is a typical TI reel pack designed to speed production.
T precision deposited carbon resistors are mass produced and
packaged in five sizes from 1, watt to 2 watts with resist-
ance values from 25 ohms to 30 megohms.

For complete data, write for

Bulletin DL-C 539.

TEXAS INSTRUMENTS

I'NCORPORATED
6000 LEMMON AVENUE DLLLAES A TEXAS




HOW TO ADD TO THE

aleability

OF MANY ELECTRICAL PRODUCTS

..Instruments
.Appliances
..Small Motors
.Radio, TV,

Audio Equipment

TO ENGINEERS, Stackpole Slide Switches in more than a dozen in-
expensive types offer many interesting design possibilities for improv-
ing product performance.

TO BUYERS of today’s instruments and appliances, the convenience
of unique and attractive modern switching arrangements exerts strong
sales appeal that far exceeds the modest cost involved.

Stackpole Slide Switches cover the 14 to 3 ampere range. They vary
from simple ON-OFF units to types that provide complicated inter-
circuit switching in minimum space—often with less costly mount-
ings than conventional switches. Electronic Components Division,
STACKPOLE CARBON COMPANY, St. Marys, Pa.

STACKPOLE

New SLIDE SWITCH DATA

Stackpole Bulletin RC-10D — just out — gives
complete ratings, dimensions, modifications,
and other specifications far all standard Stack-
pole Slide Switches. Write for your copy or
“see your local Stackpole representative

POSITION
POSITION
POSITION
POSITION
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See LENZ, of course!

Whether for Electronic Control Equipment, Public Address
or Inter-Com Systems, you’ll want a cable that is just right
for the job. Whatever your mechanical or electrical require-
ments, Lenz will meet them.

Organized in 1904, with a half century of wire and cable
engineering experience behind us, we can help you select
a standard cable from our catalog or supply you with cables
built to meet your special requirements.

Send us your specifications! Remember, a Lenz Cable is @
Quality Cable!

WRITE TODAY for the LENZ WIRE and CABLE CATALOG,
containing detailed illustrations and valuable technical
data on cable construction.

LENZ ELECTRIC MANUFACTURING CO.
1751 North Western Avenue Chicago 47, Ilinois

In Business Since 1904

l

|
|
|
{

|

|

|

Industry
News

Col. Forrest W. Donkin, USAF
(Ret.) has joined Page Communica-
tions Engineers, Ine., as Vice-Presi-
dent and Dir. of Operations, Western
Div. Colonel Donkin was closely as-
sociated with the building of the first
Ionospheric-Scatter Communications
System.

John K. McDonough has been pro-
moted to Vice President and General
Sales Manager of General Instruments
Corp. His experience of more than 15
vears in the radio and TV industry
has encompassed all phases of manu-
facturing, engineering, and purchas-
ing, as well as sales.

1. K. McDonough W. M. Pierce

Wayne M. Pierce, Jr. has been ap-
pointed Vice President for Engineer-
ing and Manufacturing at Norden-
Ketay. le planned the layouts of
operations for several of their plants.
Mr. Pierce’s offices are at Norden-
Ketay’s headquarters in Stamford,
Conn.

Russel A. Schlegel is now General
Sales Manager of the Weston Elec-
trical Instrument Corp.

William W. Bumpus has joined Hy-
con Eastern, Inc. as General Managev
of the Sales Div. Mr. Bumpus brings
with him a broad background in elec-
tronics having been affiliated with the
USAF Nuclear Weapons Program
for ¢ vears.

Irving 1. Ser has been named Gen-
eral Sales Manager of Astron Corp.,
IKast Newark, N. J.

J. R. Wolff is now Director of Re-
search at Radiation Instrument De
velopment Laboratory. He will corre-
late engineering and development be-
tween RIDL, Chicago, and the manu-
facture of their equipment by Inter-
technique of Versailles, France.

Thomas Teigen has been made Man-
ager of Sangamo’s Advertising Dept.
with full charge of its administration
and direction.

(Continued on page 32)
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No matter what A
factors govern your \ s
choice of precision
components...

The Fairchild line of precision components includes forty-two
standard types of precision potentiometers, pressure transducers
and accelerometers. Please note that this does not include any of
the countless specials or design variations on basic units that we
have made for various customers . . . or could make for you.

The 42 standard types embody seventeen basic product
categories including wire wound or metal film, single- or
multi-turn, linear and non-linear in both phenolic and metal cases;
and high temperature types. Pressure transducers, accelerometers,
trimmer potentiometers and linear motion potentiometers are
also available.

In all these, Fairchild’s continuing and extensive research now
provides you with the optimum designs for size and functional
conformity to best meet your individual needs. Whatever your
potentiometer or transducer problem is, let Fairchild help you.
Write for our new condensed catalog. Fairchild Controls
Corporation, Components Division, Dept. 140-82E.

EAST COAST WEST COAST
225 Park Avenue 6111 E. Washington Blvd.
Hicksville, L. 1., N. Y, Los Angeles, Calif. ///k?@W//ALD
PRECISION POTENTIOMETERS
! and COMPONENTS
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Industry’s

Highest Power

Transistors

Combine stability with long life
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Delco Radio’s 2N173 and 2N174 alloy junc-
tion germanium PNP transistors have un- TYPICAL CHARACTERISTICS
usual stability and reliability. These superior
characteristics are retained by hermetic seal 2N173 | 2N174 | 2N277
and proper internal atmosphere. Properties (25°C) 12 Volts | 28 Volts | 12 Volrs
. L. . Maximum current 12 7l 12 12 omps B
In addmo_n, normalizing processes con?rlbute Maximem collector voltage P 80 2080
to the hlgh OUtput pOVYGI:, hlgh gamn and SGturctiOn voltage (12 amp.) 0.7 | 0.7 | 0.7 volts
l(?w d1sFort10n characterlstlcs. tha? were de- Power gain (Class A, 10 watts) | 38 T T
mgned into t.hem. Delco Radlo.ngh Power Alpha cutoff frequency i B e e
transistors, ideal f(_)l your audio as well as Power dissipation 55 | ss STeon
general power applications, are.produc.ed by Thermal gradient from junction B
the thousands every day. Write for infor- |  to mounting base 1.2 1271 1.27°C/watt
mation and engineering data. Distortion {Class A, 10 watts) | 5%, 5% ; 5%,

Circle 22 on Inquiry Card, page 97
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EHF

MICROWAVE

GENERATORS
AND SOURCES

18,000 to 50,000 mc

with

PLUG-IN

TUNING UNITS

Now, with the Polarad plug-in interchange-
able tuning unit feature you can equip your
laboratory with Extremely High Frequency
generators and sources covering 18,000 to
50,000 mc permitting wide flexibility of op-
eration at minimum cost. Each of the various
tuning units requires no further adjustment
after plug-in — all voltages and controls are
automatically set for proposed operation.

These new Polarad self-contained instru-
ments operate simply with direct reading,
wavemeter dials. They provide cw or modu-
lated signals of known frequency for field,
production line and laboratory testing of
microwave equipment, components and sys-

tems.
Write to Polarad or your nearest represen-

tative for complete information,

EHF Microwave
Signal GENERATORS

© 7 plug-in rf tuning units cover the fre-
quency range from 18,000 to 39,700 mc.

© Direct-reading calibrated attenuator out-
put, accuracy =2 dh.

© Frequency calibration accomplished by a
+0.1% direct-reading wavemeter.

© Internal 1000 cps square-wave modulation.

® Capable of external modulation, both
pulse and fm.

® Equipped with integral electronically-
regulated power supplies.

EHF MICROWAVE
SIGNAL GENERATORS

EHF MICROWAVE
SIGNAL SOURCES

EHF Microwave

Signal SOURCES

© 9 plug-in r-f tuning units cover the fre-
quency range from 18,000 to 50,000 mc.

© Internal 1000 cps square-wave modulation.

e Capable of external modulation, both
pulse and fm.

© Equipped with integral electronically:
regulated power supplies.

© Frequency calibration accomplished by a
+0.1% direct-reading wavemeter.

SIGNAL GENERATORS SIGNAL SOURCES
Basic Unit Model HU-2 Basic Unit Model HU-1
FREQUENCY RANGE A J
Ptug-1n Tuning Power Output Plug-1n Tuning Power Output
Unit Model No. Calibrated Unit Model No. Average
G1822 18.000 — 22,000 me $1822 10 mw
62225 [ 22,000 — 25,000 mc $2225 T 10 mw
62427 —10 [~ 24,700 — 27,500 me $2427 10 mw
62730 to B 30,000 me 2730 10 mw
63033 —90 dbm — 33,520 me $3033 10 mw
G333 | - 36,250 mc $3336 9 mw
63540 39,700 mc 33540 T 5mw
I 37,100 — 42,600 mc $3742 Approx. 3 mw
41,700 — 50,000 me $4150 Approx. 3 mw

Model SG-1218, Signal Generator and Mode! $5-1218 Signal Source
are avajiable to cover the frequency range 12,400 to 17,500 mc,

ELECTRONICS CORPORATION
43-20 34th Street, Long Island City 1, N. Y.

MODULATION:
Internal modulating:
Frequenty ......ssensssmmennes 1000 cps square wave.

Requirements for external pulse modulation:

Pulse repetition frequency....100 to 10,000 pps.
Pulse width rate... ..0.5 to 10 microseconds.
Pulse amplitude. ...10 volts peak, minimum
Pulse polarity........ Positive.

Requirements for exterral frequency modutation:

WavefOorm ......ccovevvmvimininns Sawtooth or sine wave.

Frequency . ...50 to 10,000 cps.

Amplitude Approx. 10 volts rms, to
produce 40 mc deviation,

3 For private demonstration
without obligation
ash for the

’ -~
Reliable maihlendnce
service througho
the country is®
an important
part of the
Polarad instrument.

at your plant

REPRESENTATIVES: Albany, Albuquerque, Atlanta, Baltimore, Boston, Chicago, Cleveland, Dayton, Denver, Englewood, Fort Worth, Kansas City, Los Angeles, New York,
Philadelphia, Port!and, Rochester, St. Louis, San Francisco, Schenectady, Stamford, Syracuse, Washington, D. C., Winston-Salem, Canada: Arnprior, Ontario.

ELECTRONIC INDUSTRIES & Tele-Tech

Resident Representatives in Principal Foreign Cities

o April 1957

Circle 23 on Inquiry Card, pgae 97

31



Circle 24 on Inquiry Card, page 97

To
Withstand
The Ages!

Even in the days of Rameses i,
craftsmanship and knowledge
were outdistancing

the crude machinery of the day.

Following in the footsteps

of ancient artisans whose
experience and skill

enabled them to preserve their
cherished possessions,

EPR’s hand-winding techniques
have proven equally effective
in preserving the precision
and stability

af its wire wound resistors.

Like the embalmers of long ago,
EPR has proven

that avtomation alone

cannot duplicate technical know-how
and experience.

Meticulously wound by

highly skilled personnel,

and enveloped in an inpenetrable
shield of thermo-setting resin,
Eastern Precision Resistor's ‘**‘N-CAPS"
are recommended for application
where long term stability

is required.

Owr Principal Product —
RELIABILITY

rew

Send For OurACompIete Handbook
of Precision Wire Wound Resistors.

EASTERN PRECISION RESISTOR CORP.

675 BARBEY STREET, BROOKLYN 7, N. Y.

ELECTRONIC INDUSTRIES & Tele-Tech -

Industry
News

(Continued from page 28)

|  Keeton Arnett has submitted his
resignation as a Vice-President of the
Allen B. DuMont Laboratories, Inc. in
order to accept the Executive Vice-

| Presidency of the Chamber of Com-
merce of Greater Phila.

Walter C. Byrne, Jr. has been pro-
| moted to the position of Sales Man-
ager, for Motorola Microwave and
Industrial Control Dept. Mr. Byrne
joined the company as a Senior En-
gineer in 1950 and then became a
specialist in microwave and industrial
control products.

W. C. Byrne

P. ). Teich

P. J. Teich has been appointed Man-
ager of Marine and Ordnance Radar
Systems Engineering for General
Electric’s Heavy Military Electronic
Equipment Dept. His engineering re-
sponsibilities have been related ex-
clusively to military electronics sys-
| tems.

Dr. Lee L. Davenport will become
President of Sylvania-Corning Nu-
clear Corp. upon its formation in the
near future. He also has been ap-
pointed to an executive post with Syl-
vania Electric Products Inc. The new
corporation is being formed as a
| jointly owned company by Sylvania
and Corning Glass for expanded re-
search, development and production
activities in the atomic energy field.

Robert L. Colfax and Otho C. Lind-
sey are now Sales Managers of IRC,
Hycor Div., Sylmar, Calif. and IRC’s
subsidiary, Circuit Instruments, Inc.,
St. Petersburg, Florida, respectively.

Dr. Harvard L. Hull, Vice-President
of Litton Industries, Inc. has been
named General Manager of the Col-
lege Park, Md. subsidiary of the com-
pany, formerly the Ahrendt Instru-
ment Co.

Donald C. Wagner was promoted
from Production Manager to Plant
Manager of Magnetic Research Corp.,
| El Segundo, Calif.

(Continued on page 34)
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important

little detaal
/100 times

enlarged!

Typical of the scientific tech-
nology that is behind Triplett’s
world wide reputation for relia-
bility —these jewel pivot bear«
ings are so minute that 1000 do.
ot even half-fill this one-half
~inch bottle and every jewel is
perfectly balanced with more
painstaking care than the watch-
makers’ art. °

Triplett current catalog offers
more than 15,000 available tvpes
and ranges of clear plastic front™.
and conventional design black
plastic panel meters.

The identical careful accuracy
and high reliability is available
in the complete Triplett line of
VOMs, VTVMs, scopes and
other test equipment.

= \ e RIEDLET
. ; mopeL sar \ LS
D ¥ - e, PENDING
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B /
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TRIPLETT ELECTRICAL INSTRUMENT COMPANY ,
Bluffton, Ohio -

Over half a century of experience




Industry

News

(Continned from page 32)

Dr. Robert P. Petersen, former Di-
rector of Nuclear research for Re-
public Steel Corp., was elected Presi-
dent of Applied Research Inc. He has
played a prominent part in the de-
velopment of the nations atomic
energy program.

r

Andrew I'. Fischer has been named

Marketing Director for Alwac Corp.
(formerly Logistics Research, Inc.).
Myr. Fischer has been Sales Manager
of RCA Computer Div. before joining
Alwac.

e,
ERIE EMBDSSED WIRING BOARR R
/ WITH COPPER EMBOSSED
CIRCUIT ON THE
BEVERSE SICE
EXCELLENT

SO.DER JOINTS

A. T. Fischer M. ). Volcansek

Brig. Gen. Max J. Volcansek, Jr.
USMC (Ret.) has joined Texas In-

cmﬁglgk%?gggnkfdgsn () ! struments Ine. in the Apparatus Div.
- o o » Engineering Dept. He will be head of

RESISTORS IN A WIDE RANGE S ‘ . the Administrative Branch and will
GRVAES ;,., U . be responsible for all planning of an

OFFSET WEDGE TYPE TERMINALS WITH ‘ WAX IMPREGNATEb THERMOSETTING SRR CIMOU TS
HEAVY COATING Df SOLDER PHENCL!C MOISTURE SEAL

E. Philo Davis, formerly of Hughes
Products, has joined the staff at Hoff-
man Labs.

*PRE-ASSEMBLED CIRCUITS

| Leslie A. Skinner, nationally known
missile and rocket specialist has

The ERIE Pre-Assembled Circuits system presents an | joined as Manager, RCA Missile Oper-

ent}rely new approach to packaging electronic components. | ations at the White Sands Proving

This new modular system is now being used by many large Grounds.

radio and TV manufacturers in their 1957 models. PAC has

proven itself to be technically sound as well as economical E. V. Space for the newly created

and easy to handle on the assembly line. position as Manager, Equipment and
Leading producers choose PAC—because PAC reduces Production Development, RCA Semi-

labor costs . . . requires fewer component insertions . . . needs | Conductor Div.

less assembly equipment . . . uses a smaller printed wiring
board area . . . means fewer punched holes . . . reduces over-
head costs . . . keeps inventory down.

Harold Hechtman will now serve as

Director of Public Relations of Air-

| borne Instrument Laboratory, Inc.,
For further information write for Engineering { Mineola, N. Y.

Bulletin 450-1 or contact your ERIE representative.

Harry E. Pinkerton has been named

president of the Intercontinental Elec-

| tronics Corp. (INTEC). Mr. Pinker-

ERIE ELECTRONICS DIVISION | ton’s experience is particularly suited

ERIE RESISTOR CORPORATION to the overall objective for which

Main Offices and Foctories: ERIE, PA. INTEC was created — the application

Monufacturing Subsidiaries A . . 8
HOLLY SPRINGS, MISSISSIFPL » LONDON, ENGLAND * TRENTON, ONTARIO I :}f F‘Alenc}.] SCIentllf{ict Dlscoverles fOI
e merican market.

34 Circle 26 on Inquiry Card. page 97 ELECTRONIC INDUSTRIES & Tele-Tech =+ April 1957



ELECTRONIC INDUSTRIES & Tele-Tech -

6-fingered SPEED CLIP’
holds glass panels tight, saves 46%!

This special Speep CLIp fastens glass panels to
aluminum extrusions with a grip that prevents
slippage. Heat stays in, rain stays out of green-
houses and similar glass structures. Working closely
with engineers of the Metropolitan Greenhouse
Mfg. Corp., Brooklyn, Tinnerman developed this
unique fastener that saves almost one-half the cost
of former less effective assembly methods!

Installation is fast and simple. Two overlapping
glass panels are positioned against the extrusion.
A screw driven into the spring-steel SPEED CLiP
spreads the two center fingers outward to grip the
inner walls of the extrusion. No secondary fasten-
ing devices required—SPEED CLIPS hold tight, yet
are easily removed to permit replacement of glass.

This is another example of a fastener engineered
by Tinnerman to satisfy special, complicated
fastening problems. A Fastening Analysis of your

April 1957

products may produce a similar cost-cutting solu-
tion. See your Tinnerman representative soon.

TINNERMAN PRODUCTS, INC.
BOX 6688 + DEPT.12 « CLEVELAND 1, OHIO

| TINNERMAN

- Speed Nutr®

] FASTEST THING IN FASTENINGS®

Circle 27 on Inquiry Card, page 97

Dominian Fasteaers, timited, Mamiiten, Ontacio. Ereat Britain: Simmonds Berocessories, Limited, Trefarest, Wales. France: Simmonds, S. A., 3 rue Satomon de Rothschil, Suresnes (Seine). Germany: Hans Sickinger GmbH “MECANO~, Lemgo-f-Lippe.
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Auvtomatic Circuit Recloser Parts made from Syn-
thane sheet and tube provide insulation for high
voltages.

Think of the many conveniences avail-
able simply by plugging into an electrical
outlet.

On both sides of the outlet Synthane
laminated plastics are at work in power
generation and distribution, home appli-
ances and other electrical equipment.

You find Synthane laminated plastics
in circuit breakers, buss bar coverings,
transformers. Synthane laminated plas-
tics are important insulators in toasters,
ranges, food mixers. Synthane is at work
in thermostats, voltage regulators,
power tools.

Synthane is valued in electrical appli-

DIELECTRIC STRENGTH

IMPACT STRENGTH

cations chiefly for its high dielectric
strength, low moisture absorption and
low dissipation factor plus its additional
properties of dimensional stability, ma-
chinability and mechanical strength.
Synthane is available in over 30 standard
grades in sheet, rods, tubes or you can
avail yourself of our complete fabricating
services.

For more information about the many
properties of Synthane and how you can
benefit by using Synthane materials and
fabricating services, write for our product
catalog. Synthane Corporation, 11 River
Road, Oaks, Pennsylvania.

HEAT RESISTANCE

LIGHT WEIGHT

ESYN%F[ANE:I ...industry’s unseen essential
1

SYNTHANE CORPORATION, 11 RIVER ROAD, OAKS, PA.

36 Circle 28 on Inquiry Card, page 97
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close-control RHEOSTATS

" All-ceramic and metal, close-contro!l rheostats for

. " .
vnsurpassed dependability and smocthness of operation.
Du I re |a | y Ten stock sizes, 25 to 1,000 watts.
wire-wound RESISTORS

. A wide range of dependable, fixed, adjustable, tapped,
and noninductive power wire-wound resistors. Also
a wide range of precision resistors.

general-purpose RELAYS

.
65 Types in four stock models. Good delivery on made-to-order
WI 1 relays. Contact current ratings up fo 25 amps, AC or DC.
Wide variety of contact arrangements. Hermetically sealed
or dust-protective enclosures available.

® L]
high-current TAP SWITCHES
Five compact models, up to 100 amperes, AC, up to 12
taps. All-ceramic and metal construction. Silver-to-
silver contacts, with self-cleaning rotor contact.

COMPONENTS radio-frequency CHOKES

Single layer R.F. plate chokes and power line chokes
on steatite or plastic cores. Protected by a special
moisture-resistant coating.

TAP SWITCHES

oummy
ANTENNA

o F
NVmve
w9

N

A

\ \‘\ .\'\ \\

T
3 \ - " i uBHOWN DEVAL" RESISTORS
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OHMITE MANUFACTURING COMPANY « 3442 Howard Street, Skokie, lllinois



MASS SPECTROMETER SEPARATES
ELECTRON PARTICLES

This mass spectrometer for basic
research in the petroleum industry
required an extremely stable, high-
intensity field which could be
varied.

This assembly, which incor-
porates a massive 1,300-pound In-
diana Alnico permanent magnet,
provided the answer. It has a
maximum field strength of 6,000
s s gauss, and stability is maintained
e without the use of complex con-
trol equipment normally associ-
ated with electromagnets.

ELECTRONIC “BRAIN' SENSITIVITY
DEPENDS ON ALNICO

This electronic computer manufac-
turer required a permanent magnet
housing for the magnetic tape
reader and recorder unit of the
processing machine in order to im-
prove sensitivity.

Using Alnico for this housing
brought on immediate improve-
ment in signal strength . . . and
better sensitivity because of the
magnet’s high efficiency.

TR
Rl o

€

TR -
R SN0
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NUCLEAR RESONANCE RESEARCH
UNIT USES 1,000-1B. MAGNET

The University of Chicago, re-
nown in the field of basic research,
required a high intensity magnetic
field to extend their research in
nuclear resonance.

This huge permanent magnet as-
sembly, containing over 1,000
pounds of Indiana Alnico, pro-
duces a field of 6,750 gauss. The
stability — an inherent quality of
permanent magnets — iS main-
tained without the use of costly
controls.

How three unusual products use Alnico permanent

magnets plus creative design ... by Indiana

These dramatic examples of the use
of Alnico permanent magnets illus-
trate how the creative engineering
and manufacturing skill of The In-
diana Steel Products Company have
combined to meet the critical re-
quirements of three unusual
products.

This same cxperience can be put to
work for you, too . . . regardless of
application, Indiana offers the larg-

est staff of magnet engineers and the
most complete research and produc-
tion facilities in the world to assist
in the development of permanent
magnets for use in your products.

Be sure your new designs incorpo-
rate the most efficient and econom-
ical magnet! Contact Indiana, today,
for engineering assistance and rec-
ommendations-—without cost or ob-
ligation, of course!

For your product development work, Indiana stocks a
wide variety of standard Alnica V magnets—avadilable immediately
in experimental quantities. Write for Catalag 11-N4

THE INDIANA STEEL PRODUCTS COMPANY - VALPARAISO, INDIANA

Warld's largest manufacturer of permanent magnets

§N CANADA: The Indiana Steel Products Company of Canada Limited ® Kitchener, Ontaria

38 Circle 30 on Inquiry Card, page 97

ELECTRONIC INDUSTRIES & Tele-Tech -

You can expect from Indiana:

® Uniform, high energy
magnets

® 24-hour service on
*'stocked”’ Alnico V
magnets for your product
development work

® Engineering assistance with
new magnet designs—no
cost or obligation

® World's most complete
magnet production and
research facilities

INDIANA

PERMANENT

MAGNETS

Aprii 1957
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MECHAMNICAL ENGINEERS are using their skills in the de- ELECTRQ-MECHANICAL ENGINEERS are constantly faced
sign and development of new mechanisms required for business with the problems of capturing information from the varicus
machines and for those mechanical products which arc associ- input devices and converting this information into a usable form
ated with electronic data processing equipment. for subsequent use in data-handling equipment.

1 ETIT oW R

ELECTRONIC ENGINEERS cnjoy an unparalleled freedom COMPUTER ENGINEERS backed by the company's computer
in the developmcent of ncw tvpes of circuitry and components research since 1938 arc developing an economical, flexible digi-
which are necessary to maintain leadership in the competitive tal computer to mcet the requirerients of all record-keeping
field of record-keeping automation. applications.

ENGINEERING UNLIMITED

AT ONE OF THE WORLDS MOST SUCCESSFUL CORPORATIONS

If you uare looking for a challenging opportunity with an established
company which has tripled its sales in ten years—one that offers excellent
starting salarics as well as permanent positions . . .

Act at once! Send resumé of your education and experience to Employ-

ment Department, Technical Procurement Sec. L, The National Cash
Register Company, Dayton 9, Ohio.

THE NATIONAL CASH REGISTER COMPANY

ELECTRONIC INDUSTRIES & Tele-Tech *+ April 1957 Circle 31 on Inquiry Card, page 97 39



NOISE SOURCE TUBES

Offer unusual stability plus freedom from ambient
temperature corrections

WL

A

As measurcd sources of noise power in microwave equipment,
Bendix Red Bank noise source tubes offer several distinct
advantages.

First, teinperature changes and fluctuations in noise output
present no problems with these tubes, because we make them
so that no correction in noise figures is necessary over the
range from —55°C. to +85°C. Next, our precise quality
control works to close tolerances that produce unusual sta-
bility and long life—far beyond that usually found in noise
source measuring equipment.

Finally, as can be seen in the table at right, Bendix Red
Bank noise source tubes cover an extremely wide range of
frequencies, so that there is no difliculty in finding a type to
meet any specific need.

If vou have any sort of application in measuring noise and
sensitivity in microwave receiving equipment, check with us
for the most efficient answer. Write RED BANK DIVISION,
BENDIX AVIATION CORPORATION, EATONTOWN, NEW JERSEY,

West Coast Sales & Service: 117 E. Providencia Ave., Burbank, Calif.

Export Sales & Service: Bendix International Division, 205 E. 42nd St., New York 17, N. Y,
Canadian Distributor: Aviation Electric Ltd., P.O. Box 6102, Montreal, Quebec

Circle 32 on Inquiry Card, page 97

Microwave test equipment
used in calibrating all
Bendix noise source tubes.

i Wave- Anode | Nom. | Nom.
Bendix | RETMA guide Frequency Cur- | Tube | Noise | Mount
Type No. No. KMC rent | Drop | Rating | Type
. MA | Volts db
D-10 | 6356 222353 ::2238 250 | 70 | 152 | 1008
TTD-11 | 6357 |RG25/U | 8.20-1240 | 200 | 75 | 152 | 10
TD-12 | 6358 |RGA8/U | 260395 | 250 | 80 | 152 | 10°F
jﬁfsas_e_ RG53/U | 18.00-2650 | 200 | 65 15ﬂ 10°E
| To-18 | 6684 |Ra91/U | 12.40-1800 | 200 [ 70 | 152 | 10
TD-21 | — |RGES/U | 112170 | 250 | 65 15.2]f 90°H
[ D22 | — [Re#s/U | 260395 | 250 | 45 | 152 90°H
TD-23 | — |Re52/U | 8.20-1240 | 200 | 115 | 180 | 10°%E
TD24 | — |wR229 | 33043 | 250 | 65 | 152 | 1€

AVIATION CORPORATION

ELECTRONIC INDUSTRIES & Tele-Tech
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die pressed
ceramics

If you need a strong, low cost component . ..
custom made for your application . . . with
superior electrical characteristics . . . great
thermal shock resistance . . . produced to
close dimensional to'erances . . . available in
volume . . . it will pay you to investigate the
“plus’ values of AlSiMag pressed ceramics.

Most complete choice of special characteris-
tic materials in the industry, including new
and rugged AISiMag Alumina ''super ceram-
ics.”” Wide latitude in design. Strict Quality
Control. Dependable uniformity. Fast deliver
ies. Batteries of high speed presses. Complete
equipment for the most efficient and economi-
cal production of parts to specification in any
quantity. Ample facilities for volume raw ma-
terial preparation, firing and machining.

Prototype service available. Check perform-
ance under actual operating conditions before
placing orders for tooling, quantity lots.

Send sketch with detailed specifications for
prices and suggestions from our highly spe-
cialized Engineering Department on material
and design. No obligation.

<

Minnesota Mining and o

Manufacturing Company " c o R P o R A T l o N 55TH YEAR OF CERAMIC LEADERSHIP

For setvice, contact Minnesota Mining & Manufacturing Co. Offices in these cities (see your local telephone directory): Atlanta, Ga. * Boston: Newton

Center, Mass. * Buffalo, N. Y. « Chicago, lll. * Cincinnati, O. * Cleveland, O. * Dallas, Texas * Detroit, Mich. » High Point, N. C. * Los Angeles,

Calif. * New York: Ridgefield, N. J. * Philadelphia, Pa. * Pittsburgh, Pa. « St. Louis, Mo. * St. Paul, Minn. * So. San Francisco, Calif. « Seattle, Wash.

Canada: Minnesota Mining & Manufacturing of Canada, Ltd., P. O. Box 757, London, Ont. ANl other export: Minnesota Mining & Manufacturing Co.,
International Division, 99 Park Ave., New York, N. Y.

A Subsidiory of f'q AMERICAN LAVA | ciarmanooca s, Tenn.




ENGINEERS

really smarter?

Many are the absolute top men in their respective fields.

Currently, we are actively engaged in the fields of
Avionics, Missile Guidance, (IRBM), Computers
(Digital and Analog), Jet Engine Fuel Controls, Land to Air—

Shore-to-Ship Communication Equipment, ete.

We are permanently dedicated to RESEARCH and
DEVELOPMENT in .every conceivable field of ELECTRONICS.

Opportunities for your personal development are unlimited.
G.M.s policy of decentralization creates exceptional opportunity
for individual advancement. Starting wages are higl,

you work with the finest of equipment on challenging problems.
Construction is already under way for an additional plant

(225,000 square feet) in an exclusive Milwaukee suburb.

MASTER’S DEGREE GRADUATE PROGRAM

AC has worked out a Master’s Degree Graduate Program (evenings) at the
University of Wisconsin, Milwaukee. AC pays all tuition fees for this program.

Undergraduate programs are also available at Wisconsin, Marguette

and Milwaukee School of Engineering.

For your future's sake, you too be smart—send for complete
facts and employment application form to Mr. Cecil E. Sundeen,

Supervisor of Tecnnical Employment.

AC THE ELECTRONICS DIVISION

Milwaukee 2, Wis. Flint 2, Mich.

42 Circle 34 on Inquiry Card, page 97 ELECTRONIC INDUSTRIES & Tele-Tech + April 1957



FORWARD CURRENT DENSITY {MA/IN?)

Now...an accomplishment so far reaching it will
change the sights of all rectifier users

RADIO

RECEPTOR’S
improved new
VUCcUUm process

" PETTI-SEL

* High Current Density

Industrial type

SELENIUM RECTIFIERS

Developed by the famous Siemens Organization of West Germany
and now manufactured by Radio Receptor Co. in the U. S. A.

600

500

400

300

200

100}

0

TYPICAL FORWARD
CHARACTERISTICS

trolled conditions with fully automatic machinery, assuring new standards of
HCD PETTI-SEL product uniformity.
Rectifiers Ficld experience extending over several years with these rectifiers indicates
1 an estimated life of 100,000 hours. This is largely attributable to the special
— process requiring no artificial barrier layer. Low forward voltage drop and low
aging rate make the new Petti-Sel Rectifiers applicable to magnetic amplifiers
' and other control applications.
!
- | e——————————— 110 —-
1
TYPICAL AGING S 105 : —
>
' CHARACTERISTIC -
w
| Cell size 4" x 4", single 2 '°° — S —=
S L S phasebridge (4-5-1-BJoper- 2§ ; i 3
l ated at 130 volts AC input, > | |
8 amperes DC output cur- 5 | |
rent, resistive load, 35°C &
ambient temperature. =3 {
- |
Other American Y --~-—---w=cmo————- 0 | | I
rectifiers HOURS © 5000 10000 15000 20000
now available } Watch for further announcements of unique developments
/ on these history-making rectifiers. 1f you would like our new
/ hulletin as soon as it is available. write today to Section T-3-R.
Semiconductor Division
RADIO RECEPTOR CONPANY, INC.
E = I Radio and Electronic Products Since 1922

FORWARD VOLTAGE (AC.RMS)

Estimated life 100,000 hours

Much smaller cell sizes than conventional
units of the same ratings

Lower forward voltage drop

Suvitable for high temperature applications

Far smaller in size than other rectifiers of the same current ratings, the new
Radio Receptor HCD Petti-Sel units are manufactured under laboratory con-

240 Wythe Avenue, Brooklyn 11, N. Y. « EVergreen 8-6000

Radie Recepter Products for Industry and Government: Selenium Reclifiers e Germanium Diodes

Tharcmabt-an

Nialoctcir Hoatinag Ranaratnre © Proceac o Ffammunicatinne Radar & Navigatinn Faninment



If it’s a 4X250B by Am perexX...you know it’s

interchangeable
electrically and physically with the 4X150A!

Amperex TYPE 4X250B AS R-F
POWER AMPLIFIER OR OSCILLATOR
Class C Telegraphy or FM Telephony
(key-down conditions, per tube)
MAXIMUM RATINGS

DC Plate Voltage ...2000 volts
DC Screen Voltage. 300 volts
DC Grid voltage. . ven.—250 volts
DC Piate Current. . 250 ma

Plate Dissipation 250 watts
Screen Dissipation.. . ... 12 watts
Grid Dissipation........ .2 watts

TYPICAL OPERATION

DC Plate Voltage. ......_.... 500 1000 1500 200C volts
DC Screen Voltage. . . 250 250 250 250 volts
DC Grid Voltage._.. .—90 —90 —90 —90 volts
DC Piate Current. 250 250 250 250 ma

DC Screen Current 45 35 30 25 ma

DC Grid Current 32 28 28 27 ma

Peak RF Grid Voltage (approx.).. 118 116 116 115 volts
Driving Power....... . 36 32 3.2 2.8 walts
Plate Power Input . 125 250 375 500 watts
Plate Power Dutput. 85 195 300 410 watts

44

The 4X250B has numerous applications as a replacement, in exist-
ing circuits, for the 4X1504, where longer life and additional plate
dissipation up to 500 Mc are required. It is therefore imperative
that the brand of 4X250B yau choose be an exact plug-in replace-
ment for the 4X150A — meaning the identical base, identical
dimensions, identical electrode inductances and identical inter-
electrode capacitances. With the AMPEREX 4X250B you can be
certain of getting just that — total electrical and physical
interchangeability!

Write for Detailed Data Sheets

Amperex ELECTRONIC CORP.
230 Duffy Avenue, Hicksville, Long Islond, N.Y.

\ !
AMPEREX In Canada: Rogers Electronic Tubes and Components
L

11-19 Brentcliffe Road, Leoside, Toronto 17, Ont.
Circle 36 an Inquiry Card, page 97
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’ *
;.> PHOTOELECTRONICS
S U . N .
Type K1328 * The conversion of light input to highly
Type36363 magnified electrical output in a dependable,
T —— precise relationship.
i,@ Depend on Du Mont Multiplier Phototubes for
57 4 precise quantitative and qualitative
q
. e /" measurements. Available in a wide selection
7
Type 6467 " " of sizes and electrical characteristics for
Type 6292 Type 6365

every photoelectronic need.

pUMON

Industriol Tube Sales, ALLEN B. DU MONT LABORATORIES, INC. 2 Main Ave., Passaic, N. J.

ELECTRONIC INDUSTRIES & Tele-Tech + April 1957 Circle 37 on Inquiry Card, page 97 45



Now-—only from Sylvania

MICROSECONDS O

Zero cothode output ot 100 KC. Short recovery time
makes it possible to achieve 100 KC counting speed
and respond reliably to random pulses such as those
received from radiation detection devices.

wmw JIf) D sovseves. womss

—wrapr 100 KC counting circuits into
a single envelope

Sylvania answers the designer’s biggest need for high speed bi- Now, Sylvania is your leading source for
directional counting. Now with these 100 KC tubes designers can both medium and high speed counter tubes
minimize circuitry in counters requiring multiple stages and re-setting i Min.
functions, work previously done with numerous vacuum tubes and D.C. Mox.
neon-indicators. Output Supply  Anode
These high speed counter tubes exhibit the same neon glow Type  freq.  Cathodes  Base  Voltage  Current
characteristics as the lower speed types. Thus it is possible to design 6909 100KC  4(0,58,9) Octal 400V. 1.2ma
a 100 KC stage into a counter and retain readout color uniformity 6802 4KC  4(0,58,9) Octal  400V. 0.6 ma
on the instrument panel. 6910  100KC 10 g::m 400 V. 1.2 ma
And they make it possible to design smaller, lighter, counter 6476 ke 10 Duoc  400V. 0.6 ma
instruments at lower cost. Write for complete details. Address Decal
Department D40R. 6879 SKC  3(0,89)  7-pin 320V. 0.8mo

SyLvania ELECTRIC PrRODUCTS INC.
1740 Broadway, New York 19. N. Y.
In Canada: Sylvania Electric (Canada) Ltd.
Shell Tower Building, Mountreal

LIGHTING g RADIO « TELEVISION 0 ELECTRONICS . ATOMIC ENERGY

46 Circle 38 on Inquiry Card. page 97 ELECTRONIC INDUSTRIES & Tele-Tech + April 1957



All Dalohm components are carefully designed and skillfully You can
made to assure you of supreme quality and dependability, plus

the widest versatility of application. These recent additions depend on
to the Dalshm line already have met with wide acceptance

and enthusiasm: DALOHM

Mil-E-Trized A10-W TRIMMER POTENTIOMETER
Wire Wound, High Temperature, Humidity-Proof, Ruggedized

This Dalohm Trimmer is designed to meet the ever-increasing requirements of
such specifications as MIL-E-5272A and MIL-R-12934. It provides precision
adjustments in critical electronic circuits under extreme environmental
conditions. It has an extended winding surface and assures high precision
resolution without sacrificing sub-miniature design. Size is .220 x .310 x 1.250;
weight is 2.25 grams.

® Resistance values 10 ohms to 100,000 ® Unique new type sliding
ohms; standard tolerance 5%; power contact; unique safety clutch.

rating 0.8 watt; temperature coefficient @ Unit holds set resistance values.

of wire 0.00002/Deg. C. Other . Ip— .
] L ® Mounting flexibility provided
resistances, tolerances, leads available for eithes ¥acked or multiple

on special order. arrangements
® Completely sealed; housing of thermo- 2 ’

setting, glass filled material with heat Write for Bulletin R-32B

resistance of 200° C continuous. Precious

metal plating on all terminals; air

evacuated and filled with silicone grease.

Mil-E-Trized DP-12 POTENTIOMETER

Built to Surpass JAN-R-19
Hermetically Sealed, Moisture-Proof, Ruggedized

Completely protected from arctic cold or tropic damp, from shock, vibration,
salt-laden air and ultra-high altitude. Powered at 4 watts, the DP-12 has a
power rating of 100% at 40° C, derated to 0 at 125° C. Housing and shalft of
black anodized aluminum with back plate of corrosive resistant aluminum.
Unit designed for back panel mounting with integral threaded base.

® Operating temperature range—55° C to 125° C. Minimum rotational life
is 25,000 mechanical cycles.

® Standard resistance range 100 ohms to 40K ohms with standard tolerance
of 57%. Other ranges and tolerances available on special order.

® Precision winding gives excellent linearity with 3% maximum deviation.

® Temperature coefficient of wire 0.00002/Deg. C on values of 500 ohms
and up; 0.00050/Deg. C on values below 500 ohms.

® Sensitive shaft adjustment. . )
Write for Bulletin R-31

-_-----------------_-----Z------

JUST ASK US!

Write for the complete Dalohm catalog of precision resistors,
potentiometers, and collet-fitting knobs.

If none of our standard line fills your need, our staff of able
engineers and skilled craftsmen, equipped with the most modern
facilities, is ready to help you solve your problem in the realm
of development, engineering, design and production.

Just outline your specific situation.

® In Canada:
Charles W. Pointon, Ltd.
6 Alcina Ave.,
Toronto, Ont.

@ Export Dept:
Pan-Mar Corp.
1270 Broadway,

New York 1, N.Y.

PRODUCTS
INC.

1304 28th Ave.
Columbus, Nebraska, U.S.A.
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CLEVELAND CONTAINER CO.

YLON CO/L FORMS

A NEW PRODUCT INTRODUCED BY

Makers of CLEVELITE* . ..

the QUALITY name for Phenolic Tubing

CLEVELAND’S NYLON FORMS ...

THE

NEW YORK AREA: R. T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J.
NEW ENGLANO:
CHICAGO AREA:

WEST COAST:

CLEVELAND CONTAINER

6201 BARBERTON AVE.

CHICAGO « DETROIT « MEMPHIS  PLYMOUTH, WIS, » OCDENSBURG, N.Y. « JAMESBURG. NJ. » LOS ANGELES

are a one-piece precision molded, high temperature form
for use with threaded cores.

eliminate costly assembly operations as they can be had
with the collar as an integral part of the form.

coliars are notched to prevent slipping turns. speeding

winding aperations.

edges are serrated to provide greater friction when engaged
with winding arbor.

have six internal ribs enabling cores to be pressed i.nto
form, eliminating time consuming hand threading
operations.

have unmique patented chassis lock, eliminating costly

mounting clips.

resist electrolysis indefinitely.

available in all R.E.T.M.A. standard colors, for easy identi-
fication . . . in certain lengths to fit 8/32 and 1/4-28
core sizes.

*Reg. U. 8. Pat. Off

w10

7

COMPANY K‘
CLEVELAND 2, OHIO

PLANTS AND SALES OFFICES:
ABRASIVE DIVISION ot CLEVELAND, OHIO
Clevelond Container Canada, Lid., Prescott and Toronde, Ont.

Representatives:
R S. PETTIGREW & CO, 62 LA SRLLE RD., WEST HARTFORD, CONN.

PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE., CHICAGO
IRV. M. COCHRANE CO., 408 S. ALVARADO ST.. LOS ANGELES
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ELECTRONIC INDUSTRIES & Tele-Tech -

Letters

to the Editor

"Crystal Ball"

Editor, ELECTRONIC INDUSTRIES:
As a result of the article on my

“Crystal Ball” which you published in
the February issue of “ELECTRONIC
INDUSTRIES AND TELE-TECH,”
the response has been something more
than astounding, including telephone
calls and flying visits from all over
the country. Already there have been
many hundreds of inquiries, and in-
terest appears to be snow-balling. A
pattern of interest has begun to take
shape.

James R. Alburger

President

Shannon Luminous Materials Co.

Editor’s note:

Mr. Alburger has summarized the
number of new applications of “Elec-
troflors” which have come to mind as
a result of the above inquiries. Copies
may be obtained by writing to the
Editor, ELECTRONIC INDUSTRIES
& Tele-Tech, Chestnut and 56th Sts.,
Philadelphia 39, Pa.

"“"New Look"

Editors,
ELECTRONIC INDUSTRIES:

I certainly have been favorably im-
pressed by the “new look” displayed
by the last dozen or so editions of
Tele-Tech. I think you are doing an
excellent job; kindly accept my con-
gratulations.

Irving Gottlieb
Calif. Registered Electrical
Engineer #3207
1592 Waxwing Ave.
Sunnyvale, Calif.

Editor, ELECTRONIC INDUSTRIES:

The expanded format of ELECTRON-
IC INDUSTRIES has constantly caught
my eye and I am quite pleased with
the development of your publication.

R. T. Silberman
Kin Tel (Kay Lab)
5725 Kearney Villa Rd.,
San Diego, Calif.

Editor, ELECTRONIC INDUSTRIES :
Keep up the good work on the wide
variety of articles of general inter-
est as well as those for specific seg-
ments of the field of electronies. It
helps us keep up with what is going
on. The January, 1957 issue is an
excellent illustration of this.
Harold I. Peters
Chief Engineer
Radio Station WOMI
Owensboro, Ky.
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~ Westinghouse IGNITRON TUBES
still the hdusrystandard.

Westinghouse invented the Ignitron tube and has maintained a record of improvements
that are today the accepted industry standards:

+ kovar seals to permit use of steel envelopes«improved ignitors to assure accurate ignition.
» thermostatic control for overload protection and water savings.

For highest quality Industrial and Special Purpose tubes—always specify Westinghouse.

N You cAN BE SURE...IF TS Westinghouse
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for a Quality Product

The General Radio Type 970 Potentiometer serves as a basic clement
in a variety of electronic and electro-mechanical apparatus. But, perhaps
the greatest recommendation that can be given this Potentiometer is that
it is used in precision laboratory measuring cquipment of all kinds, in-
cluding G-R instruments, requiring the utmost in component performance
and reliability.

The new General Radio Types 1391-A Pulse and Time-Delay Genera-
tor, 1603-A Universal Impedance Bridge, and 1750-A Sweep Drive — the
finest instruments of their kind — use 970 Potentiometers. Mechanical
and electrical performance approaching the best available has been ob-

tained at low cost through a unique simplicity of design and utilization of

the latest in materials and manufacturing techniques. Individual inspec-
tion for conformance with linearity and noisc specifications insures that
every unit shipped is up to these high standards.

Write For The G-R Potentiometer Bulletin For Complete Specifications

Uniform Contact Pressure at all settings assured by
unique circutar brush-arm — also minimizes
effects of side-thrust on shaft.

Track Durability — highest available
grades resistance.alloy wire used - re-
sistance card is cemented to base, and

complete assembly is then baked tM }
cement and stress-relieve the card.

All Phenolic Case for minimum ca-
pacitance to ground — no uneqgual
curing or aging stresses, insuring
uniformiy concentric surface for

Type
970 Series
Potentiometers

\/Linearity Better Than +0.29% for larger units,

graded to 2% for smeller sizes (stable with age
and over wide range of environmental conditions).

V17 Sizes from 2 to 500,000 ochms — 2- to 20-watt

ratings at 40°C ambient — 1%" to 414" diameters.

Ganged units avaiable with no loss of excellent
low-capacity characteristic offered by individual

UMIS: | ow Cost — $3.50 to $10.00

%nal Phasing — screws in

projecting hub secure the shaft,

permitting convenient shaft
orientation without opening
case.

Single Cover Retaining Screw permits easy
inspection even when pot is mounted —
also serves as brush stop; strikes brush
arm 180° from brush so as not to bend or
strain spring.

wound-wire card — cleanliness re-
sulting from complete enclosure
keeps noise low.

Glass-Reinforced Polyester
provides superior electrical per-
formance, strength, and insur-
ance against warpage.

GENERAL RADIO Company

275 Massachusetts Avenue, Cambridge 39, Mass., U.S.A.

Broad Avenue at Linden, Ridgefield, N. J. NEW YORK AREA

8055 13th St., Silver Spring, Md. WASHINGTON, D. C.

1INMNA N Cainrd Ct 1/AF A/ ACICE 20 1109 1 Am AW,

Precious Metal - Alloy Brush is spot weided to
spring arm; has smali diameter to contact no
more than two wires at a time - noncorrosive
alloy keeps electrical noise low, is heat hard-
ened to give long life.

Sturdy Mounting on any thick-
ness pane! or shelf by screws
through base; pot keyed against
rotation.

versaﬁl“y in addition to puteatiom

eters normally stuched, units wil! be previded
on special order with: 360° mechanical rota-
taps as close as %" apart along entire
special a'l-metal or metal-hhed
shafts resistance values other than stand-
ard — resistance functions other than linear
resistance and linearity tolerances better
than standard.
Aftractive prices can be offered when quanti-
ties are sufficientto warrant special producticn.

920 S. Michigan Ave. CHICAGO 5

)

1150 York Road, Abington, Pa. PHILADELPH!A

me A N me Albar Malif & "5 ED A R/IPr/A
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Unionization

The Bubble
Can Burst

ELECTRONIC INDUSTRIES & Tele-Tech -

In the past month there have been two
important announcements by labor that
have a direct bearing on the electronic
industries. The first is that the IUE
(International Union of Electrical, Ra-
dio & Machine Workers of America) will
seek to introduce GAW (guaranteed an-
nual wage). The second is that attempts
will be made to unionize electronic engi-
neers.

Both of these efforts can have serious
consequences. GAW in the radio and
television industry for example, can spell
the difference as to whether medium
sized or smaller organizations can re-
main in business. There appears little
doubt that its introduction will cause
higher prices and add more fuel to the
inflationary spiral.

At the present time the unions claim
to represent about 10% of the engineers
in the U. S. and this membership appears
to be confined to firms that hire engi-
neers by hundreds or thousands. Thus
the union inroad into the professional

sphere has been comparatively small and
this is probably because of the creative
ability of engineers and their desire to
be individualistic. There is a feeling
among many that uniénization is not the
answer but there is also the admission
that there is no workable organization
standing between unions and the profes-
sional engineering societies.

In any event, the months ahead will be
important. We should be aware of the
circumstances and take pains to acquaint
ourselves with all the details in order to
properly evaluate conditions. Two impor-
tant booklets have been issued in recent
months that deserve individual review.
The first is “Unionization Among Amer-
ican Engineers” (Studies in Personnel
Policy No. 155), published by the Na-
tional Industrial Conference Board, Inc.,
460 Park Avenue, New York 22, N. Y.
The second is “Monopoly Power As Ex-
ercised by Labor Unions” issued by the
National Association of Manufacturers,
2 East 48th Street, New York 17, N. Y.

Government contracts provide each
contractor with a reasonable expense
allowance for help wanted advertising.

All of us have been aware during
recent years of the tremendous demand
for electrical and electronic engineers.
All of us have heard of the excellent
salaries and large number of fringe
benefits that suitably trained and ex-
perienced engineers can acquire. Per-
haps some of us have taken this ad-
vantageous time to “job-hop” and in a
few short years arrive at an income
that would normally have taken two or
three times longer to achieve.

While expenditures for military elec-
tronics have risen over the last six

April 1957

years, the rise no-where-near parallels
the rise in help wanted advertising
lineage. In 1950 the Chicago Tribune
reported approximately 161,000 display
lines. In 1956 this figure comes to more
than 600,000. So the question arises
. . What is a reasonable allowance
for help wanted advertising? And who
pays for the increase in lineage?
There are signs on the Washington
horizon now that “reasonableness” will
be more critically watched. It would be
well to evaluate personnel requirements
and personnel status now. If the “help-
wanted bubble” does burst there could be
difficult times ahead for both the elec-
tronic manufacturers and the engineers.
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Flow Line
Analysis

Practical engineers will welcome
this pictorial analysis of transistor
switching circuits—it gives an intu-

itive check on design calculations.
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By RICHARD B. HURLEY

Senior Research Engineer
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Convair, Pomona, Calif.

]

R. B. HURLEY

Limiting potentials and currents
are of concern in switching circuits
aud in the biasing of transistors.
The large-signal analyses of Ebers
and Moll', the switching studies of
Bright2 and the floating potentials
derived by Bell® combine the more
significant interactions within a
transistor to yield a good approxi-
mation of its external performance.
Quite often, however, the results
are not intuitively obvious. “Flow

line analysis” is presented as an intuitive check on the
results of caleulations.

This method of analysis employvs no new relation-
ships, It is a pictorial expression of equatlions devel-
oped by KEbers and Moll, and gives an intuitive correla-
tion between internal and external transistor behavior.

Preliminary