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special Sears, Roebuck-size ones that
have to be delivered by truck, yet.

“But now you blithely announce
that you’re going to begin publish-
ing not one, but THREE of these
sacred tomes monthly, and Sirs,
that puts you 'way at the top of my
hate list. Gee, there’s a limit to what
any woman should have to put up
with. A few months of this and the
kids and I will have to move out to
the garage.

“Housewives, unite!”

» SAVES FACE . . . Mailing of the
first issue of the ELECTRONICS Busi-
ness Edition solved a problem for
some of the editorial staff.

In planning the layout of the new
edition, dummy copies were pre-
pared consisting of headlines set in

type, black boxes for photographs,
and wiggly lines to represent text.

Quite often on the way home one
of the editors would look up from
studying his dummy copy to find his
fellow commuters trying to figure
out what a sane man could possibly
find to study in articles with inter-
esting headlines but with no printed
text and black gobs instead of pho-
tographs.

With editions now out, an editor
can face his friends once more with-
out having them suspect mental
degeneration.

» STRANGE PLACES . . . Twice in
the past year we have seen a copy
of ELECTRONICS play a minor role
in television dramas presented over
New York stations.

The first time, one of the leading
characters seemed to be reading an
issue, as part of the plot, but we
didn’t learn what his special inter-
est was.

In the second instance, the issue
was lying on top of a table in a
harrassed businessman’s home. The
cover was upside down and caused
us to engage in some physical and
optical gymnastics in front of the
set and family to identify the issue.

We assume that the prop men
didn’t bother to buy a newsstand
magazine, just borrowed a copy of
ELECTRONICS from a studio engineer.

Which reminds us that for the
past two and a half years the NBC
“Home” show has been subtitled
“the electronic magazine for
women.”
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WHY SETTLE FOR LESS?

“The authority on

controlled power for research

ond industry’’

clean, functional, careful attention
to small details. Not aelways vital,
but indicators of quality design,
workmanship, and materials.

If somebody else can do it better,
more economically and faster — like
we make power supplies — we buy
it. Either way, it means better qual-
ity for you.

WHEN YOU SPECIFY POWER SUPPLIES

. . . you are entitled to all of the benefits of complete facilities,

thoroughly experienced engineers, wide product range, prompt

delivery and competitive prices.

WHY SETTLE FOR LESS?

Take a standard DC requirement, anywhere between 6 and 1000
volts. You need a good, reliable standard DC source — you want to
be able to install it and forget it. You want it promptly and, since
it's a standard item, you want it for a reasonable price.

If you investigate Sorensen’s ‘‘Nobatron’’* group — more than 70
models available “off the shelf’” — and look a bit deeper than the
electrical and mechanical specs, here’s what you’ll find:

*Reg. U.S. Pat. Off. (NO BATTERIES ~ ELECTRONIC CONTROL)

rugged construction — sound engi-
neering proved by tens of thousands
af successful units.

specializing in power contral —is
more than 215 man-years. That
means less “second guessing,’’
jess engineering time, faster deliv-
ery, lower cost. And better units,

firm, lang lasting connections —
hallmarks of skilled people. You
dan’t learn this workmanship over-
night, but it's the key to a reputa-
tian for precision.

work together ta put all of these
facilities, all of this experience, at
your immediate disposal. All it takes
is a phone call.

In short, don't just buy "o power supply.” Whether it's a precision regulated
source for a special job, or a standard low cpst unit, start with Sorensen ...

il

SORENSEN & COMPANY, INC, 375 FAIRFIELD AVE. » STAMFORD, CONN.

®

 Evrope, contact Sorensen-Ardag, Eichstrasse 29, Zurich, Switzerland, for oll products including 50 cycle, 220 volt equipment.

Want more information? Use post card on last page.
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See The Muirhead Synchro Test Equipment at Booth 3230

IO

Bring a MIL Synchro to the L.R.E. Show New York

(March 18-21)

and have it tested on the Muirhead Test Equipment,

for 115V 400 c¢/s Control Synchros MIL Types I|I, 15, 18 and 23.
Muirhead Synchro Test Equipment can be supplied with special adaptors
for near MIL Synchros.

The equipment is fully described in Publication 7741,

available on request.

M”IR”EAD PREEISION ELEGTRIGAL INSTRUMENTS

MUIRHEAD INSTRUMENTS INC., €77 Fifth Avenue, New York 22, N.Y,, US.A,
MUIRHEAD INSTRUMENTS LIMITED, STRATFORD, ONTARIO. CANADA,
MUIRHEAD & CO. LIMITEE, BECKENHAM, KENT, ENGLAND.

ELECTRONICS — February 1, 1957 ‘Want more information? Use post card on last page.
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1950 1951 1952 1953 1954 1955 1956
Latest Previous Year Latest Previous Year
Month Month Ago Month Month Ago
RECEIVER PRODUCTION BROADCAST STATIONS
(Source: RETMA) Nov. ‘56 Oct, '56 Nov. ‘55 (Source: FCC) Dec. '56 Nov. ‘56 Dec.”55
Television sets, total . . .. 679,993 820,781 631,654 TV stations on air. .. ... 511 511 482
With UHF .. .. 116,183 131,243 114,645 TV stations CPs—not on air 120 117 108
Color sets .. ........ nr nr nr TV stations—new requests 59 55 29
Radio sets, total ....... 1,381,831 1,348,864 1,580,797 A-M stations on air. . .. 3,008 2,987 2,824
With F-M .o 2,326 nr 44,357 A-M stations CPs—not on air 117 121 111
Auto sets .......... 609,139 547,818 733,859 A-M stations —new requests 291 288 229
F-M stations on air. . .. 530 528 540
F-M stations CPs—not on air 24 22 17
RECEIVER SALES F-M stations —new requests 5 7 3
(Source: RETMA) Nov. ‘56 Oct. ’'56 Nov. ‘55 COMMUNICATION AUTHORIZATIONS
Television sets, units . .. 560,391 683,573 591,366 (Source: FCC) Nov. ‘56 oct. Nov. *
Radio sets (except auto) 689,409 585,666 865,602 ' o ct. 56 ov. ‘55
Aeronautical . ........ 53,192 51,826 43,939
Marine .. .......... 60,153 59,073 53,622
Police, fire, etc.. .. ... .. 21,829 21,539 19,637
RECEIVING TUBE SALES Industriat ............ 32,788 32,434 27,427
(Source: RETMA) Nov. ‘56 Oct. '56 Nov. ‘55 Land transportation .. .. 9,287 9,227 8,381
Receiv. tubes, total units 39,489,000 42,921,000 45,965,000 Amateur .. ........... 154,839 154,311 132405
Receiv. tubes, value. ... $31.476,000 $34,362,000 $34.788,000 Citizens radio ......... 22,036 21,356 1157
Picture tubes, total units 957,765 1,146,428 1,086,998 Disaster ............. 330 220 319
Picture tubes, value ... $16,014,839 $19,786,764  $20,894,647 Experimental ......... 4v o 666
Common carrier .. .. 2,559 2,358 2,056
Quarterly Figures EMPLOYMENT AND PAYROLLS
INDUSTRIAL Latest Previous Year (S(:)urcde: Burk. Labor StatlstnFs) 4?;(50586 S:g;. 122 40(;:;.622
Quarter Quarter Ago rod. workers, comm. equip. I -p 4 "
TUBE SALES s Av. wkly. earnings, comm. . . $78.12-p $77.33-r $75.12
{Source: NEMA) 2nd ‘56 1st ‘56 2nd ‘55 Av. wkly. earnings, radio. . . 576.07-p $74.74-r $71.40
Vacuum $7,680,250  $8,754,054 $9,832,751 Av. wkly. hours, comm.. ... 40.9 -p 40.7 41.5
Gas or vapor ........ $2,983,488  $3,394,059  $3,365,008 Av. wkly. hours, radio . . 409 -p 40.4-r 40.8
Magnetrons and velocity
modulation tubes ... $16,254,025 $15,136,522 $13,193,395 SEMICONDUCTOR SALES ESTIMATES
Gaps and T/R boxes. .. $1,238,469  $1,455,558  $1,677,574 Oct. '56 Sept. ‘56 Aug. '56*
Transistors, Units ...... 1,290,000 1,155,000 1,315,000
MILITARY PROCUREMENT
2 g , STOCK PRICE AVERAGES
(Source: Defense Dept.) . 3rd '56 2nd ‘56 3rd '55 s . Standard and Poor's)  Dec.’56 o 55 D,
AIMY $23,107,000 $44,882,000 $19,477,000 LESSEUCAT AL T < i o5 e
NaVy $22.273.000 $34,132,000 $20,054,000 Rad!o-tv & electronics ... ... 345.2 353.9 451.5
Air Force ... ......... $84,952.000 $128,781,000 $128,023,000 Radio broadcasters ... . ... 4541 446.9 519.1
Total—Electronics . ... .. $130,332,000 $207,795,000 $167,554,000 p—provisional r—revised nr—not reported

*1955 not available

FIGURES OF THE YEAR

Television set production

Radio set production
Television set sales

Radio set sales (except auto)

Receiving tube sales

Cathode-ray tube sales

TOTALS FOR FIRST ELEVEN MONTHS 1955

1956 1955 Percent Change Total
6,730,045 7,151,895 — 5.8 7,756,521
12,266,591 13,108,365 — 6.4 14,894,695
5,847,563 6,487,617 — 9.9 7,421,084
6,680,127 5,532,583 +420.7 6,921,384
429,846,000 441,753,000 — 2.7 479,802,000
10,191,545 9,992,769 + 2.0 10,874,234
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Sonar Sales Register
Five-Fold Growth

Increasing military and
commercial sales lift
volume beyond $35 million

UNDERWATER electronics 1in the
form of all types of sonar equip-
ment has grown into a sizable busi-
ness for marine equipment manu-
facturers. Sales hit a volume of
nearly $35 million in 1954, accord-
ing to the Census Bureau, and prob-
ably exceed $40 million now if the
past growth trend has held its
course. Since 1947, when volume
was estimated at less than $7.5 mil-
lion, sonar sales have increased
five-fold.

» Market—It has been estimated
that the military market for sonar
accounts for 90 percent of the total
business with the commercial and
pleasure boat field taking the re-
maining 10 percent. Today, many
of the nation’s 450,000 commercial
fishing boats have the equipment.
Not only has it helped to spot ob-
structions but has also saved expen-
sive nets from being ripped and
ruined. Sonar has also helped to
improve the catch. It enables the
fisherman to know at what depth
to keep his nets. For the commer-
cial fishing and pleasuve boat field,
an annual sonar business volume of
$2.5 million has been estimated.
The remainder of the business goes
to the larger commercial ships with
30 to 40 sales a year and to the
military.

» Makers—According to the Cen-
sus Bureau there are between 20
and 30 manufacturers of sonar.
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ENGINEERS at Sylvania test out a magnetron as new contracts . . .

Spur Microwave Tube Output

Contracts for magnetrons and
klystrons boost plant expan-
sion and sales volume

INCREASING activity in the $ multi-
million microwave tube field has
been marked by new business and
defense contracts and sizable plant
expansion plans by firms in the
field.

» Business—Sylvania will start de-
velopment and production opera-
tions under a $1.4-million defense
contraet for four tyvpes of magne-
trons in the next few months.
Raytheon was awarded a $1.4-mil-
lion magnetron contract and West-
inghouse also began production on
the tubes. GE announced that its
line of voltage-tunable magnetrons
will be in volume production this
vear.

In the klystron field, Sperry an-

nounced plans to double production
at its Florida plant. Varian Asso-
ciates has built and installed $500,-
000 worth of tube processing equip-
ment to go into production on a
$4-million order for their V-87 mil-
lion-watt pulsed klystron.

» Expansion—Increasing business,
both military and ecivilian, has
forced the microwave tube maker
to expand plant and facilities. Syl-
vania’s microwave tube lab in
Mountain View, Calif., plans to add
18,000 sq ft of space for its engi-
neering research and development
work. Varian, which began opera-
tions in a 1,200 sq ft plant, is com-
pleting a 126,000 ft vacuum-tube
factory in Stanford Industrial
Park. The new tube plant is de-
signed to be enlarged to 252,000
sq ft if necessary.

G announced that facilities at
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the firm’s microwave lab at Stan-
ford University are being increased
to provide more efficient and higher
power microwave developments par-
ticularly for defense systems.

» Klystrons—Sperry, in planning
to double production, will expand
its 18-month old Gainesville, Florida
plant. The addition to be com-
pleted by next summer will produce
multi-million watt klyvstrons for
high-power missile guidance sys-
tems.

The expanded plant is expected
to employ 600 and will contain over
$3.5 million of scientific instru-
ments, automated devices and spe-
cial machine equipment. Produc-
tion lines of the division are cur-
rently producing 17 types of micro-
wave tubes for industry and the
military.

» Future—Varian expects that mi-
crowave tube sales, which account
for about 55 percent of its total
dollar volume, will increase by as
much as 100 percent over the next
five years. GE, which lumps mag-
netrons and klystrons in with other
power tubes, sees a 10 percent in-
crease in the nower tube market in
1957 and a 100 percent increase
during the next ten years.

Census figures show that the
magnetron field alone has had a
ten-fold sales increase since 1947,

One Radar Coupler
—Well Done

Chassis that connects a firecontrol sys-
tem to the automatic pilot control sys-
tem, to automatically zero an airplane
in on its target, goes into an oven for
tests at Westinghouse. It's designed for
operation at 400 F

8

MILITARY EXPENDITURES FOR AIRCRAFT 8 MISSILES

BILLIONS OF DOLLARS

1951 1952

1953

_ ~AIRCRAFT

MISSILES

1954 1955 1956 1957

Aircraft Electronics Levels Off

Planes still account for the
king-sized share of airborne
business despite missile growth

ALTHOUGH military expenditures
for guided missiles have risen at a
rapid rate, the missile electronics
business has a long way to go be-
fore it becomes the market that air-
craft represents.

» Comparison—Right now defense
expenditures for manned aircraft
are. about six times greater than
those for missiles, as shown in the
chart. Although production of mili-
tary airplanes has been tapering
off since 1953, according to Air-
craft Industries Association of
America, funds for procurement
have held relatively steady due to
the heavier and more expensive
craft. Some 7,000 military planes
were produced in 1956. In 1955 the
total was about 8,000 units. A fur-
ther tapering off is expected this
year.

Despite the decline in plane unit
production, military aircraft takes
about 85 percent of Defense depart-
ment procurement expenditures for
aircraft and guided missiles. The
AIA predicts that beginning in fis-
cal 1958 military orders will prob-
ably be in a ratio of 65. percent to
35 percent in favor of manned air-
craft and that it will be 1961 be-
fore the ratio evens out at 50-50.

» Electronics — The modern jet
bomber uses more than 1,000 vac-
uum tubes that range in cost from
56 cents to $681 each while a mis-
sile may require no more than eight
tubes.

Some modern fighter planes use
more electron tubes or transistors
than 80 home radios. The Side-
winder missile, on the other hand,
uses no more tubes than one aver-
age home radio and is said to be no
more complex.

Paper Types Lead
Capacitor Sales

Shipments have tripled in
ten years and now account
for 43 percent of sales

CAPACITOR manufacturing has
grown into a kingsize business in
the past ten years. This is revealed
in the latest census report that
shows volume grew from $50 mil-
lion in 1947 to $158 million in 1954,

» Breakdown — Paper capacitors
account for 43 percent of the in-
dustry’s dollar volume. They rank
next to ceramic capacitors in unit
volume with some 443 million pro-
duced in 1954 compared to 227 mil-

(Continued on page 14)
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PENSRESS »

SUBMINIATURE

FILTERS

® for I.F. amplifiers,
printed circuit use

@ temperature
compensated to .15%
from —55°C to
+-85°C

@ for operations above
1 me

® dimensions:
13/16” x 2-1/2” x 2"
high

£

ENCAPSULATED

TORO!IDS

® hermetically sealed

® high Q

® center-mounting
permits stacking

® complete range of
sizes and types

® dimensions:
21/32" x 3/8”

=
J
o -
TOM THUMB
TELEMETERING
FILTERS

@ miniaturized ¥or
guided missiles

@ high temperature
stability

@designed to withstand
shock and vibration

@hermetically sealed
—wt. 1.5 oz.

@dimensions: 45/64” x
45/64” x 2” high

a5

you’re all set to roll...

eee With a toroid, filter or related network by Burnell,

For Burnell specializes in these components; in manufacturing them and in deliver-
ing them on schedule — at competitive prices.

Today Burnell makes torcids, and the filters of which they are the basic components,
Adjusleroid small enough to meet a multitude of new purposes . .. in aircraft and guided missiles
&;;&,f& | . .. in receivers, carrier and telemetering systems.
3

Very likely we already have the answer to your network needs among our extensive
files. If not, we can swiftly find that answer for you. Try us and see.

Ku/mel/ & 80-., Ine. Sk

LA

i .E‘mni

SUBMINIATURE

ADJUSTOROIDS

@precise continuous
adjustment of
inductance over a
10% range

@no external control
current needed

@ hermetically sealed

@ low cost—wt. .83 oz.

@ dimensions: 45/64”
x 45/64” x 3/4” high

first in toroids, filters and related networks

45 WARBURTON AVENUE, YONKERS 2, N. Y.  TELEPHONE: YOnkers 5-6800 DEPT. E-27
PACIFIC DIVISION: 720 MISSION STREET, SUUTH PASADENA, CALIFORNIA  TELETYPE: PASADENA 7578

.......................................0......................*..Q.................O.“.......Q.......Q.

You are warmly invited to visit our Eaoth, #2131 on the second floor of the IRE show

ELECTRONICS — February 1, 1957 Want more infermation? Use post card on last page. 9



INDUSTRY REPORT— Continued

lion in 1947. Electrolytics, with 75
million produced in 1954, ranked
second in sales and accounted for
24 percent of total dollar volume.
Ceramic capacitors led in units with
560 million but accounted for only
17 percent of total dollar shipments
volume. Mica capacitors with ship-
ments of 105 million units and other
types with unit shipments of 79
million followed. In 1947 mica ca-
pacitors led ceramic types in dollar
shipments but even then were be-
hind in unit volume.

» Companies — Today there are
probably over 90 companies produc-
ing capacitors for the electronics
industry, according to figures from
the Electronic Production Resources
Agency. EPRA estimates that
about 25 of the companies produce
the bulk of U.S. output. The num-
ber of companies in the field has
grown with its volume. In 1952
there were about 60 companies
manufacturing the components.

» Need — The electronics division
of the Business and Defense Serv-
ices Administration with the EPRA
recently reviewed with 14 capacitor
makers the ability of the capacitor
industry to meet mobilization re-
quirements. Deficiencies due to
shortages of tantalum and other
materials were found. As a result
the government is to be asked to
look into the tantalum situation.
Capacitor manufacturers also ex-

CAPACITOR SALES BY TYPES

—
7N\ MICA
9%
CERAMIC
7%

ELECTROLYTIC
\ 24 % /

PAPER
439

OTHER
7%

pressed concern over their sup-
plier’s capacity to come up with
needed quantities of sub-compo-
nents in case of emergency, such
as pressure seals, small metal cases,
capacitor grade paper and very thin
aluminum foil. More than 60 cate-

10

A

gories of capacitors were studied in
the review.

On the whole, however, the meet-
ings indicated that U.S. capacitor
manufacturers have  sufficient ca-
pacity to produce most types in the

quantities needed to meet an emer-
gency. Manufacturers indicated,
however, that the exacting specifi
cations for missile capacitors will
substantially reduce the industry’s
ability to meet emergency needs.

FURNACE at Hughes Aircraft converts coarse nuggets into silicon ingots as . . .

Silicon Output Increases

New company enters field.
Consumption grows and pro-
duction increases as prices drop

WiTH demand for pure silicon grow-
ing fast, there are only a handful
of commercial sources for the mate-
rial in the United States, although
a score of companies produce it
experimentally or for their own
use.

Latest company to enter the sup-
ply field is Flight Research of Rich-
mond, Va. which recently estab-
lished a division for the manufac-
ture of single-crystal silicon. The
firm’s plans include growing silicon
crystals to specification for recti-
fier and transistor manufacturers.
The company is now in production
and has 50 gram boules available.
They measure 2.5 inches high and
1.5 inches in diameter.

» Source—Sylvania has stepped up
its silicon production. It has been
operating a production unit since
last year that is yielding commer-
cial quantities of pure silicon on a
regular basis. Through plant ex-
pansion, production quantities are
being increased. The firm’s tung-

sten and chemical division is being
expanded by 48,000 sq. ft.

» Price—As silicon production has
increased, prices have dropped.
DuPont recently dropped prices on
pure silicon for a third time, re-
ducing them from $350 to $320 a
pound. Solar-cell-grade silicon was
cut from $180 to $150 a pound.
Sylvania presently offers transistor
grade silicon at $704 a killogram
and solar grade at $330.

» Market—Texas Instruments has
announced quantity price reduc-
tions up to 10 percent on produc-
tion-type silicon transistors and
rectifiers.

There are some 19 types of sili-
con transistors available from the
company.

Hughes Aircraft, which esti-
mates that it does 20 percent of the
total semiconductor business, says
that its silicon sales are to a point
where they now approach in dollar
volume the sales of its germanium
products. This could place its pres-
ent silicon sales at $4 to $6 million.
The company has indicated that

technical problems in developing
{Continved on page 12)
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new method solves DIFFICULT R-F NOISE problem

Of course he’s relaxed!

Faced with a new version of the same old r-f
interference vs. space-weight problem, he came upon
a solution that sidestepped the usual time, trouble,
and expense . . . by calling on Sprague.

The perfect solution was found almost immediately
among the more than four thousand filter designs
already available from Sprague.

Even if his problem /iad required the weeks of re-
search—special measurements and tests—Sprague
field consulting service—he would be no less at ease.

ELECTRONICS — February 1, 1957

With mass production facilities on both the East
and West Coasts, deliveries are no problem either.

If you, too, have an interference problem, pick up
your phone and call your nearest Sprague Electric
Field Engineering Laboratory.

They are located at 12870 Panama Street, Los
Angeles 66, California (TExas 0-7531 or EXmont
8-2791); 224 Leo Street, Dayton 4, Ohio (ADams
9188); 35 Marshall Street, North Adams, Massa-
chusetts (MQOhawk 3-5311).

for filters

Want more information? Use post card on last page. 11
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Top engineers of Hoffman Electronics
look over firm's new silicon solar cell
portable radio

advanced silicon diodes and tran-
sistors are rapidly being overcome.

» Solar Cell —Use of solar-cell-
grade silicon is also increasing. At
least two companies now have solar
portable radios on the market. Hoft-
man Electronics introduced a tran-
sistorized model last month that
has the silicon solar battery pack
encased in the carrying handle. The
cells are produced by the company’s
semiconductor division in Evans-
ton, Il

Manufacturers Forecast
Business For 1957

Firms see overall good year
ahead but with specialized
problems for some segments

YEAR-END reviews by associations
and major manufacturers in the
electronics field also contain some
crystal gazing on what 1957 may
hold in store for the industry. Here
is a rundown of some of the fore-
casts:

» RETMA — President W. R. G.
Baker predicts that 1957 will bring
an added 10-percent growth to the
electronics industry. He sees sales
of closed-circuit tv exceeding $6
million in 1957 and the percentage
of defense spending for electronics
increasing by 100 percent in the
next 10 vears. Hi-fi is expected to
remain in good demand and tran-
sistor output for 1957 is estimated
at 22 million units.

12

Business Briefs

» Sale of $8 million in debentures this year is planned
by Daystrom. Proceeds will be added to general
funds and used, among other things, for plant ad-
ditions and working capital

» Sharp rise in tv and hi-fi sales will boost Magnavox
sales to nearly $50 million for the first six months of
its fiscal year compared to $34 million during the
period last year. Annual sales will approach $95
million this year compared to $70 million in fiscal
1955. A $6-million loan from two insurance compa-
nies will be used to retire a $2.8-million loan and
bring working capital to approximately $19 million

» Parent company to 13 major divisions including
several in electronics, Thompson Products, antici-
pates total sales for 1956 in the range of $300 million,
It sees sales in 1957 exceeding by a substantial mar-
gin the previous record of $326 million set in 1953.
Its sales currently run at annual rate in excess of
$350 million

» Business developed more favorably than expected
during 1956, according to Philips. Sales for the Neth-
erlands electronics manufacturer totaled $466.5 mil-
lion in the first 9 months of 1956 compared to $399.8
million for the period in 1955, a 16.7-percent increase.
The company now employes 150,000 workers com-
pared to 137,000 a year ago

» Year-old Pacific Automation Products had gross
sales of $1.1 million for the first 11 months of 1956.
It currently serves 150 accounts

® Producer of patented cable and panel equipment
and triaxial connectors, Mutual Electronic Indus-
tries, was acquired by Sightmaster Corp., manufac-
turer of fuses and hi-fi equipment

» NICB — Economists at a forum
held by the National Industrial
Conference Board gave an overall
view of what businessmen, elec-
tronic and otherwise, might expect
this year. Consensus of the forum
is that 1957 will be a record year
for total business but only mod-
erately above the record set in 1956.
Rising national output and rising
prices during the first-half of 1957,
and a tapering off or plateau in
business growth during the follow-
ing six months was forseen by 14
economists at the forum.

» Admiral — President Ross D.
Siragusa made the forecast that

tv output for the industry this year
might reach 9-million units with
nearly half in 10, 14 and 17-inch
portable models. Color sales are
estimated at nearly 500,000 units
for the year and radio may increase
5 percent.

» GE—President Ralph J. Cordiner
predicted that shipments of the
electrical manufacturing industry,
which includes electronics, will rise
4 to 5 percent to a record $21 bil-
lion. The company is sticking to its
plans for a $500-million capital ex-
penditure in the 1956-58 period de-
spite a cutback in three planned

(Continued on page 14
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For A-N-Ything in Alnico Magnets

Mozriaty

Cast Alnico Magnets are most com-
monly made in Alnico V, VI or III.
Sintered Alnico Magnets usually are
made in Alnico II, V or VI. Speciai
permanent magnet materials include
Vicalloy, Cunico, and Cunife.

Engineoring Deder

Write for your copy
BULLETIN GC-106B
Contains useful data on Alnico Mag-
nets, their physical and magnetic
properties, Also lists stock items and
standard tolerances for cast and sin-

tered magnets.

ADDRESS DEPT. E-72

ELECTRONICS — February 1, 1957

Your best bet when looking for a
source of Alnico magnets and assem-
blies is Arnold—producer of the
most complete line of magnetic ma-
terials in che industry. Arnold can
supply your need for any size ot
shape of Alnico magnet, as illustrated
by the variety pictured above.
Weights range from a few ounces to
75 pounds or more. Die-cast or sand-
cast aluminum jackets, Celastic cov-
ers, etc., can be supplied as required.
Compkete assemblies are available
with Permendur, steel or aluminum

oy ARNOLD”

bases, inserts and keepers as specified
—magnenzed and stabilized accord-
ing to the requirements of the ap-
plication.

A wide range of the more popular
shapes and sizes of cast and sintered
magnets are carried in stock at
Amnold. Unsurpassed plant facilicies
make possible quick delivery of all
special orders. ® Let us handle your
magnetron, traveling wave tube and
wave gaide permanent magnet require-
ments, or any other magnetic material
Specification you may have.

WSW 6445

ENGINEERING* Co

Tm: ARNOLD

Want more information? Use post card on last page.

Main Offnce & Plant: Murengo, mmeﬂ
Repg’h &nlfk le-si.dm Plant: 641 Exst 61st qu Los Anpies, Cuhl.' |

District Safes Offices: - | 1
New Yark: 350 Btm Ave. los Angdas usq-m,h.m aw. aqdm 200 mu.yaf
I
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INDUSTRY REPORT— Continved

plant expansions. It was predicted
that within the next ten vears GE
will go substantially all the way
electronically with many of the jobs
now done electrically taken over by
electronics.

» Motorola—President Robert W.
Galvin saw industry tv sales pos-
sibly reduced to the area of 6.8 mil-
lion in 1957 with portables account-
ing for 2.5 million of the total
Color tv sales were expected to ex-
ceed 300,000 and consumer radio
were seen rising by five to ten per-
cent in the first half of the year.
For the first half of 1957, Galvin
predicted an industry increase of
20 percent in hi-fi record player
sales. In the first half of 1956, over
920,000 units were sold, according
to the company.

» Philco — President James M.
Skinner sees production and sales
of tv sets leveling off at about 7 mil-
lion in 1957. He said that the
largest gains in 1957 will be made
in the fields of military and indus-
trial electronics with a gain of 10
percent over a 1956 volume of
almost $3 billion.

Hot Air Powers
Thermopile Radio

Metal tube and thermopile, mounted
on glass chimney of paraffin lamp,
utilizes wasted heat to operate.tran-
sistorized radio. (ELECTRONICS, p 196,
May, 1946) Receiver, developed by
The Philips Industries, uses 7 transistors

14

Color Television Shows Progress

COLOR TV STATUS— STATIONS AND RECEIVERS
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Although its growth did not
meet expectations in 1956, it
moved ahead significantly

DESPITE the fact that color tele-
vision did not turn out to be the
whiz kid of the electronics indus-
try during 1956, it nevertheless
made substantial progress both in
number of color tv stations and in
color set production.

» Service—Number of tv stations
that have color tv service available
over Bell Syvstem routes increased
from 190 at the beginning of 1956
to 219 at the beginning of 1957, an
increase of 29 stations. This is a
smaller increase than took place
during 1955 when 51 stations were
added for color network service and
1954 when 118 stations had net-
work color service available. How-
ever, over half of the 428 tv sta-
tions in the U.S. are now on color
network routes.

» Networks—American Broadcast-
ing does not as yet have any of its
stations or studios equipped for
color but has funds set aside so
that it can convert to color at any
time. It’s new facilities being built
in Chicago, New York and Holly-
wood will be able to handle color
equipment. AB-PT has obtained a
$60-million loan to finance further
growth of the network.

Total of 146 of CBS’s 216 tv affili-
ates are equipped for network color.
Of these 22 have color slide and film
equipment and another 11 have
color studio equipment including
color cameras as well as slide and
film equipment.

This represents a substantial in-
crease for the network. A year ago
110 of its affiliates were equipped
for network color including six with
color studio, film and slide gear.

At the end of 1956, 132 of NBC’s
201 affiliated tv stations were able
to rebroadcast network color shows.
Forty-nine of the stations were
equipped for some form of local
color broadcasting and 21 had color
cameras for live programs. A year
ago 106 of the network’s stations
were set for network color, 32 had
slide and film equipment and 11
could originate live color shows.

» Sets—The chart shows the rela-
tive rate of growth of color tv set
production compared to black-and-
white during its beginning years.
1t shows that although color is not
growing as fast as black and white,
production of the sets has more
than tripled in the past three years.
This year with production of some
300,000 color sets forecast, color tv
will fall further behind the growth
rate of black and white sets but

will still represent plus business.
{Continued on page 16)
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IKAHLE

automatic
machines

. .. PERFORM ALL
OPERATIONS FOR THE
PRODUCTION OF YOUR

--— GLASS DIODES

INCLUDING:

GLASS CUTTING

ENCAPSULATING

CRYSTAL GROWING (GERMANIUM OR SILICON)
CRYSTAL SLICING AND DICING

MOUNTING AND ETCHING

CAT WISKER PRODUCTION

FINAL SEALING

TESTING

AUTOMATIC GLASS DIODE FINAL SEAL MACHINE #2881

SEND FOR INFORMATION ON INDIVIDUAL PRODUCTION MACHINES
OR COMPLETELY AUTOMATED LINES — PLEASE SPECIFY YOUR!
PROBLEMS OR APPLICATIONS.

Kﬁ“ tE ENGINEERING COMPANY

GENERAL OFFICES:

1310 SEVENTH STREET, NORTH BERGEN, N. J.
PLANTS:

SEVENTH STREET, NORTH BERGEN, N. J.
HUDSON AVE., UNION CITY, N. J.

DESIGNERS AND BUILDERS OF SPECIAL AUTOMATIC AND
SEMI-AUTOMATIC EQUIPMENT FOR ALL INDUSTRIAL OPERATIONS

@nn




INDUSTRY REPORT— Continuved

SUBMICROSCOPIC iron particles are collected from a pool of liquid metal with a
conventional magnet (left). These are later pressed to form a superpower magnet
that can be drilled and tapped as

Magnets Make New Advances

Continuing magnet research
brings new developments that
will open broad markets

SIGNIFICANT advances in magnets
were made by government and in-
dustry researchers last year. Puri-
fied magnese-bismuth was de-
veloped by Westinghouse for the
Air Research and Development
Command to yield permanent mag-
nets with high resistance to de-
magnetization. At Naval Ordnance
Laboratory, flakenol was developed
as a magnetic core material for
electronic filter and communications
systems.

As 1957 gets underway, further
advances show promise. General
Electric has announced an experi-
mental magnet made from invisible
iron “dust” that is equal to the
strongest commercial magnets now
available and which the company
believes can be made ten times
stronger.

» How—Fine single-domain iron
particles several times longer than
their cross-section are being suc-
cessfully produced at the Lynn labs.
The long particles resist demagnet-
ization as well as such high-coerci-
vity materials as the ferrites and
Alnicos.

The elongated particles are dis-
persed in a binder, which can be
glass, plastic, rubber or another
metal. The dispersion is aligned in
the binder by a strong magnetic
field. Once made, such a magnet
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must be placed in an opposite field
strong enough to reverse its po-
larity before it can be demag-
netized.

The magnets can be machined
drilled, tapped and molded into any
desired shape.

» Uses—The new magnet will al-
low smaller, lighter more accurate
and more rugged instruments to
be made. They are expected to
make possible the application of
magnets in nuclear reactors, some-
thing now limited because of the
potential radioactivity of the cobalt
in alnico.

The already important permanent
magnet market today consumes
about 150-million magnets annually.
The electronics industry alone ac-
counts for more than 50 percent of
this amount.

» Future-—Research will continue
at a high rate. GE, for example, is
keeping more than 20 scientists at
its research laboratory working on
the basic physics of magnets and
metallurgical development of mag-
netic material.

Westinghouse has developed a
technique for taking pictures of the
atomic insides of magnetic ma-
terials. Using it, neutron diffrac-
tion is made visible to photographic
film. Heretofore neutrons were in-
visible to film. The new technique
will expedite the analysis of crys-
tals of magnetic materials which
cannot be done with x-rays.

College Recruiters Get

Set For 1957 Market

More colleges will be contacted
and company representatives
will offer engineers more money

ELECTRONIC manufacturers are
once again getting set for annual
engineer recruitment drives at the
nation’s colleges. A recent survey
of the policy and practice of 200
companies . in the emplovment of
college and university graduates,
by Northwestern University, gives
some indication of what’s ahead in
recruiting.

Trends in almost all aspects of
engineer recruiting are up. In 1957,
more companies will visit more
campuses to hire more engineers at
more money than last year.

» Contacts — Companies reporting
in the survey almost without excep-
tion send representatives to various
campuses. The firms include 145
with recruiters who visit 10 or
more campuses. These companies
used a total of 923 recruiters. In
all, 8,989 campus contacts were
made last year, an average of 45
schools per company.

This year, plans are to contact
an average of 52 schools per com-
pany. Only 25 firms will contact
less than 10 schools while 34 will
contact more than 100 colleges and
universities. One company will con-
tact over 300 colleges and universi-
ties in 1957.

» Number-—According to the sur-
vey, in 1957 some 63 companies will
hire approximately 1,627 electrical
engineers or an average of 26 men
per company. Last year 51 com-
panies hired 862 men for an aver-
age of 17 men per company.

In physics, 27 firms hired 186
men last year while this year 33
firms expect to recruit 269 men.
For total engineering, chemistry
and physics graduates, employment
demand from the companies sur-
veyed will be up 35 percent this
year over last.

» Salaries — Starting salaries in
1957 for college engineering grad-
{Continued on page 20)
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SWEEP DRIVE op=rates the G-R Tvpe 1304-B Beat-Srequency Oscillator at
the Philco Corporatior. This setup is designed to check frequency response of en-
capsulated R.C. printed networks. The limit curves penciled on the scope faces
permit various characteristics of each printed circuit to be checked rapidly and in a
form that is easily inte-preted by unskilled personnel.

Philco engine=rs specified this mechanical sweeping technique because the re-

PHOTO COURTESY PHILCO CORPORATION sponse at the lowv end of the audio spectrum of certain networks under test was of
prime importance. The poor frequency distribution of electronic audio sweeps rujed
this type of equipment out for this application.

G-R Type 1750-A Sweep Drive . . . $460

The G-R Sweep Drive attaches to knobs, dials and shafts for the automatic
sweeping of a wide variety of equipment. This Drive can be used to turn shafts
automatically for many purposes . . . to sweep a receiver or analvzer to obtain
panoramic response . . . to open or close a switch or shutter . . . to modulate
light, heat, or sound . . . and, most important, to convert manually-operated
signal sources to sweep devices.

Many mechanical or electronic integral sweep oscillators are available, but
here is a new concept — a drive that can be attached to any oscillator or signal
generator to fit it for a specific measuring job. Oscillators can be taken off the
shelf for conversion to sweep devices as the need arises. There is a choice of
as many sweep generators as there are hand-operated oscillators available.

WE SELL DIRECT

Prices are net, FOB Cambridge
or West Concord, Moss.

GENERAL RADIO Company

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

Broad Avenue at Linden, Ridgefield, N. J. NEW YORK AREA 920 S. Michigan Ave. CHICAGD 5 @
1150 York Road, Abington, Pa. PHILADELPHIA
8055 13th St., Silver Spring, Md. WASHINGTON, D. C. 1000 N. Seward St. LOS ANGELES 38

Speed Range: adjustable 0.5 — 5 cps, recip-
rocating motion

Sweep Arc: adjustable 30° — 300°

Sweep Arc Center-Position: on reduction drives,
may be set to any point within eight full
turns.

Coupling System: four spider-like arms attach
to knobs and dials 1” to 4”in diameter and’
to U” and %" shafts.

Limit Switch Circult: disconnects and brakes
the motor if preset limits of shaft travel
are accidentally exceeded.

CRO Deflection Ciicuit: voltage proportional to
shaft angle is provided for application to
oscilloscope horizontal deflection plates.

Blanking Circuit: eliminates the return CRO
trace and produces a reference base line,

Rated Maximum Tarque: 24 oz.-in.

Used in combination with G-R's popular line of Unit
Oscillators, the Sweep Drive makes available sweep
generators for the frequency ranges: 500 kc-to-50 Mc,
50 Mc-to-250 Mc, 65 Mc-to-500 Mc, 250 Mc-t0-920 Mc,
and 900 Mc-to-2000 Mc. The Drive can be coupled to
either the oscillator's slow-motion drive for sweeping
over small ranges or coupled directly to the main shaft
to take advantage of the extremely wide frequency
ranges offered by G-R Unit Osciltators.

The Type 1263-A Regulating Power Supply has been
especially designed to hold oscillator output constant
for sweep-type presentation. Regulation is held to
within =2% of tne preset output level, independent
of frequency.



" ____7GOOD AS NEW!

after 96 hours at
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The NEW

Conventional rectifiers are destroyed by this same
vibration test in less than five hours.

CK6763 cold cathode Medium Voltage Rectifier

(a ruggedized version of the popular CK5517)

The improved structure of this Raytheon CK6763 makes it almost impervi-
ous to fatigue from high level vibration.

What’s more it requires 120 heater power o 10 warm-up time » and it permits
a wider ambient temperature range.

Some of the characteristics of this and other Raytheon Cold Cathode
Rectifiers are shown in the chart.

ENGINEERING, . IDEVELORMENT RAYTHEON COLD CATHODE, HALF WAVE, GAS RECTIFIER TUBES
PRODUCTION
When you have an application calling for Max. Dimensions Max. Peak Max. Peak Max. DC
gas filled tubes, whether it involves modi- Inches Tt Plate Current Output
fication of an existing type or a com- T - -
v . ype Voltage Per Plate Current
pletely new design, Raytheon, with over P Height Diam. g
thirty years of experience in this field, *CK5517 2.25 0.75 2800 100 ma. 12 ma.
can provide the engineering, develop-
ment and production resources to meet CKeé174 2.25 0.75 2800 30 ma. 3 ma.
your needs. CKe6436 1.82 0.40 1500 10 ma. 100 ua.
EXPANDED FACILITIES

FASTER SERVICE CK6659 28118 0.40 2800 40 ma. 8 ma.

For fast, dependable delivery as well as CK6763 2.25 0.75 2800 100 ma. 12 ma.

f a s i X ;
performance, specify Raytheon “MIL Specification

SPEC|AL TUBE DIV'S'ON NEWION, MASS.: 55 Chapel St. =  Blgelow 4-7500

NEW YORK: 589 Fifth Ave. . PLaza 9-3900
CHICAGO: 9501 Grand Ave., Franklin Park « TUxedo 9-5400
LOS ANGELES: 5236 Santa Monica Blvd. « NOrmandy 5-4221

RELIABLE MINIATURE AND SUBMINIATURE TUBES . VOLTAGE REFERENCE TUBES
VOLTAGE REGULATOR TUBES . PENCIL TUBES . NUCLEONIC TUBES
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HERMETICALLY SEALED

SILVER WIRE

WELDED SEALS

DIFFUSED JUNCTION

P g

soLio stare DIFFUSED JUNCTION

SILICON RECTIFIERS
now in QUANTITY PRODUCTION

l Uniform Characteristics — Uniformly High Quality

Actual Size

- }(_27_0_ The Solid State Diffusion Process involves the formation of a junction by diffusing
2 suitable gaseous materials into silicon at high temperatures. This process offers
¥ many advantages including:
—/%- 1. Exact control of junction penetration,
—$— 2. Precise junction gradient for specific rectifier applications.
3. Flat junctions for uniformity and control of characteristics.
375 Operating Temperatures — minus 65°C to plus 165°C
DIA.
03/ Storage Temperature — up to 175°C
DIA. Hermetically Sealed — Welded

AVERAGE CHARACTERISTICS — NEW, IMPROVED RATINGS

Peak Forward Farward Reverse Current
) & Current** Volts (mAdc) (max )
’\’,"?{s.e milliamperes at 300 mAdc at PIV
Type Gl °C | 150°C 25°C 25°C ) . .
e G 500 T250 o T *PIV ratings apply from —65°C to+165°C
z::::§1N538; ;00 =50 | 250 e 0'002 “*Into inductive or resistive load
CK842(1N539) 300 500 | 250 10 0.002
CK843(1N540) 400 500 | 250 1.0 0.002
CK844 500 500 | 250 1.0 0.002
CK845 600 500 | 250 10 0.002

SEMICONDUCTOR D1I1VI SION | KOWTON, MASS.: 150 California St.  »  DEcatur 27177

NEW YORK: 589 Fifth Ave. . PLaza 9-3900

Silicon and Germanium Diodes and Transistors « Silicon Power Rectifiers CHICAGO: 9501 Grand Ave., Franklin Park + TUxedo 9-5400
L0S ANGELES: 5236 Santa Monica Blvd. = NOsmandy 5-4221
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INDUSTRY REPORT— Continued

uates, as reported by 144 4éf the
companies, indicate that they will
average $433 per month compared
to $415 last year. Seventy-seven of
the firms, the largest single group,
will pay between $426 and $450.

Total of 139 of the companies
hiring engineers reported a salary
spread of $56, the gap between
$405 and $461, the bottom and top
average starting salarjes.

» Raise—Of the companies hiring
engineers last year, 81 raised rates
after the interviewing season be-
gan and 62 did not raise rates. Of
those who raised rates, 10 met their
needs and 71 did not. For the 62
firms that did not raise rates, 20
met their needs and 42 did not. It
is considered likely that companies
will again raise rates after reecruit-
ing has started this year.

G - - 4 =

Every weekday evening since Nov, 10, 1956, CBS has been recording in Holly-

Video Tape Goes To Work

» Time — The survey also shows
earnings of engineers from previ-
ous graduating classes. Engineers
with 8 vears of experience earn an
average of $627 per month; § yvears,
$592 per month; 7 years, $650 per
month and 10 years, $740 per
month.

» Factors—Recruiters listed what
they considered to be the most im-
portant factors limiting a com-
panies effectiveness in recruiting.
The five most important factors, ac-
cording to the survey were: The
number of college graduates avail-
able is too small; College professors
need a better understanding of our
type of business; The quality of
many applicants is below our stand-
ard; Company not well known on
college campuses; Too many grad-
uates have not decided what to do.

wood, Calif. a 15-minute news program which originates in New York, and playing

it back later the same evening to west coast affiliates.
show and a one-hour program have been regularly taped since the beginning of
The video tape recorder shown is one of two units

the year for the same purpose.

delivered last spring to CBS by Ampex Corp. Since mid-January, NBC has beer
recording a half-hour daily program.on video tape for West Coast playback
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In addition, one haif-hour

R & D Take Half of

Industry’s Engineers

INDUSTRY SCIENTISTS 8 ENGINEERS

IN R& D WORK
4,000 =

B R AND O ACTIVITIES
{3 OTHER ACTIVITIES

EHGINEERS
0w
2,000 |
3000 - CHEMSTS
OTHERS i

PHYSICISTS

2,000
| METAL |
1000 LURGISTS MATHE -
l NMATICIANS

Increasing importance of re-

NUMBER OF SCIENTISTS AND ENGINEERS

search and development boosts
costs and manpower needs

RESEARCH and development in the
electronics industry is big in both
dollars and manpower. Today, an-
nual research costs approach $1
billion and nearly 50 percent of the
scientists and engineers in the in-
dustry are engaged in research and
development work. Figures are
from the final report of the Na-
tional Science Foundation study of
science and engineering in Ameri-
can industry.

» Cost—Estimated cost of research
and development in the electronics,
electrical industry in 1953 was
$743.3 million and rose to $823.0
million in 1954, a 10.7 percent in-
crease. The industry acecounts for
20.3 percent of total r&d costs for
U.S. industry. Only the aircraft
industry accounts for more, 20.7
percent.

» Personnel—Of the 61,000 en-
gineers and scientists working in
the electronics-electrical field, 28,-
800 are in research and develop-
ment work. Here is r&d’s take in
manpower from the industry’s vari-
ous individual occupational groups:
engineers, 24,600 out of 51,000;
chemists, 1,100 out of 3,000; metal-
lurgists, 400 out of 900; physicists,
1,000 out of the 2,200; mathemati-
cians, 400 out of the 700; and 1,300

{Continued on page 22}
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HOW to CHOOSE
VIBRATION MOUNTS ALL-ANGL BARRY MOUNT
For Jet and Missile for Jets and Missiles
Applications

Use our free engineering data
sheets on ALL-ANGL Barrymount®
Isolators. They describe and ilius-
trate the operating principle of the
ALL-ANGL Barry Mount, telling
how it works to control shock and
high-frequency vibration. They give

MIL SIZE 2

loads up to 40 Ibs.
per mount

L= me\ {GOLATOR
e ANGL RS _*

molded nylon spring seat
\ ' 4 and top snubber

\ | - — - stainless steel core
il stainless steel cup

:-:_ \ \ s damper spring
3 \ ;i phenolic damper
22E g I stainless steel load
\ l' | ] _ \ | N carrying springs
\ o 18 > idurcrcrs | chuincrcrs | ebusnorrs | Vecouicrsis mo'ded nylon spring seat
i e and bottom snubber
\
you load-deflection curves, trans- . NOW AVAILABLE in PRODUCTION QUANTITIES
missibillit%/ curves, and loud-vers}:xs- : - . ) .
natural-frequency curves that
e ey N Gives shock and vibration isolation where
under various loads and vibration Mll.spec mounts wont worl{

inputs and for different directions
of applied acceleration. They ex-
plain how these curves can be used
to evaluate isolator performance.
And they contain detailed drawings
that show all necessary dimensions
and clearances.

in every attitude of flight or launching |  These curves show why
under sustained high-g acceleration ALCANE jBareyounits

N % g 9 - really work through all
at high amplitudes of vibration input attitudes. Data Sheet
during severe shock conditions 5702 gives detailed

. . . d specifications, Write
at high vibration frequencies now for your copy.

Because of their proved efficacy
in protecting delicate electronic
apparatus through every flight atti-

ALL-aNGL BarrRY MOUNTS are meeting the tougher requirements for
shock and vibration isolation in such high-performance aircraft and

tude, ALL-ANGL Barry Mounts missiles as North American Aviation’s F-100 Super Sabre, Convair’s
give the designer valuable aid in supersonic F-102A, Martin’s MATADOR, and in others still classified
cramming the most instrumenta- top secret — giving reliability protection where failure cannot be
tion into the least space. They tolerated. “Only ALL-ANGL Barry Mounts gave effective isolation . . .”
make it practicable to mount is the way their performance in one of today’s hottest fighters is described.

equipment on any available sur- . . .
face — upright on a deck or shelf, When your problem is protection under the tough, complex require-

hung from above, attached to a ments of jet and missile flight, your answer is ALL-ANGL Barry Mounts.
bultkhead, or at any angle necessary For recommendations, call your nearest Barry Sales Representative.

to fit a unit into limited space. — Barry's new Western Division, in Burbank, California,

Regardless of mounting pOSitiOﬂ, offers fast, on-the-spot design and prototype
ALL-ANGL Barry Mounts give pro- service, and production of special systems.

tection against high-frequency vi-
bration through every operational

maneuver of the most modern i
aircraft. ARRY OUN

Barry engineering data sh T -
are freZ on rge uest g\Nrilet fors i)elils' c o N R o L s SALES REPRESENTATIVES
3 ! i Yy INCORPORATED IN ALL PRINCIPAL CITIES
copies today.

707 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS
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INDUSTRY REPORT— Continued

of the 3,200 remaining scientists
and engineers in other occupations.

» Assistants — The survey also
shows that for each 100 of the
28,800 r&d scientists and engineers
in the industry, there were 150 sup-
porting personnel, or statistically,
1.5 men per engineer or scientist.
Of the 150, 90 are technicians, 10
are craftsmen and the remaining 50
are in various other classifications.

At least three other industries
use more supporting personnel per
man than the electronics, electrical
field. Tops is aircraft where there
are 270 supporting personnel per
100 r&d engineers and scientists.
Next is machinery with 170 per 100,
followed by fabricated metal prod-
ucts with 160 per 100.

» Definition — Research and de-

velopment as defined in the study
includes activities carried on by
persons trained in the physical
sciences including related engineer-
ing if the purpose of such activity
is to pursue a planned search for
new knowledge; apply existing
knowledge to problems of creating
a new product or process or apply
existing knowledge to problems in-
volved in the improvement of a
present product or process.

If the primary objective is to
make further improvements on the
product or process, then the work
comes within the definition of re-
search-development. If the product
or process is substantially “set” and
the primary objective is to develop
markets or to do preproduction
planning, or to get the production
process going smoothly, then the
work is not research-development.

BOMARC-NOSED B-57 Canberra jet bomber, modified by Temco Aircraft, tests
guidance system as . . .

Missile Gets Ready For Production

ELECTRONIC guidance system for
the Bomarc long-range supersonic
missile will soon be in use as the
Air Force gets ready to go into
quantity production of the missile.
Produced by Boeing Airplane Co.
in Seattle, Wash., the missile is
believed to be in the 200-mile range
class.

» Navigation — Its guidance sys-
tem has been under test at Temco
Aireraft using the modified B-57
shown. The modification included
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attaching the 17-foot nose which in-
volved weight and stress and de-
sign changes in the bomber itself.
Temco’s work was done under con-
tract to Boeing.

» TV — Industrial tv applied to
guided missiles allows tv in a mis-
siles nose to transmit back to the
pilot in a control plane a picture of
what’s ahead. Pilot could select
target and aim missile via remote
control while a video tape recorder
“cans” the operation.

Computers Solve
Aircraft Problems

Flight test data reduction
requires more special large-
scale computers

MULTIMILLION - DOLLAR  airplanes
must be tested thoroughly and
quickly to keep up with the ever-
increasing race for air superiority.
Data-processing time and costs are
important factors here.

» Latest—A system that automat-
ically takes care of data reduction
of flight test information obtained
from airborne magnetic tape re-
corders is now in use at Boeing Air-
craft. The system, engineered by
Boeing and other firms, simultane-
ously records 14 tracks of data on
a single inch-wide magnetic tape
using pulse-width modulation tech-
niques.

» How It Works —In processing,
the first step is to scan the data at
high-speed using a tv display. The
equipment operator can tag impor-
tant data for immediate attention.
This tagged tape is fed to the dig-
itor for conversion from pulses to
numbers which are recorded on a
second tape. This second tape is
run through the computer which
scales and calibrates the data and
presents it in the desired form.

» Other — Research and develop-
ment work in the fields of super-
sonic aircraft, missiles and rocket
engine design at North American
Aviation, 1is being accelerated
through the use of three IBM 704’s
now in operation.

Ammunition Pack May
Replace Parts Reels

Boxes for belted components
require less space and give
smoother feed to machines

ADVANTAGES OF boxes for storing.
handling and feeding machine-gun
bullets may bring about an indus-
try-wide transition to this type of

(Continued on page 24)
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Accelerated testing

A vital link in our natioral defense is
White Alice—largest Tropcspheric Scatter
system yet conceived—which is to provide
military communications and civilian
telephone service throughout Alaska.

With the system now in partial operation,
reliability of the equipment becomes
essential. This is assured both by the choice
of REL for the development and manufacture
of the Tropo Scatter radio equipment, and
by the remarkable test bench pictured,

also designed and built by REL.

Any panel of the White Alice driver exciters
or dual diversity receivers zan be slipped
into the test rack (left) and instantly plugged
into the bench for immediate testing. This
eliminates the bother and delay of
cumbersome conventional test procedures,
and is an important addition to the overall
operating reliability of White Alice.

REL’s unique facilities and thirty-five-year
experience are available fcr the solution
of your specialized radic problem.

Radio Engineering Laboratories-Inc.

36-40 37th St - Long Island City 1, N Y
STillwell 6-2100 - Teletype: NY 4-2816

Canadian representative: AHEARN & SOPER CO «BOX 715 - OTTAWA

Creative careers at REL await a few exceptional engineers.
Address resumes to James W. Kelly, Persounel Director. \
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INDUSTRY REPORT — Continued

Experimental ammunition pack for video
peaking coils having lead belting. Com-
ponents stack automatically as belt is
lowered

Mew box paock on cail insertion head
cf United Shoe machine in Philco plant,
with reel pack on adjacent head for
comparison

pack for belted electronic compo-
nents as well.

Tests by Philco Corp. and others
have shown that up to about 60
percent more components can be

24

Military Electronics

> Navy awarded Convair division of General Dy-
namics a $29-million contract for production at
Pomona, Calif. of guidance and control units for the
Terrier guided missile. Convair operates the 1.2-mil-
lion sq ft government-owned Naval Industrial Re-
serve Ordnance plant at Pomona for the Bureau of
Ordnance

> Government backlog totaling $245 million at the
end of 1956 for Raytheon is the largest in the firm’s
history and almost two and a half times the backlog
of a yvear ago

¥» Test and launching equipment for the Thor inter-
mediate range ballistic missile will be built by
Packard-Bell for Douglas Aireraft under a $3-million
contract. Production test equipment, check-out equip-
ment and launching equipment, including closed-
circuit tv gear to monitor the projectile before and
during flight and observation of the firing site, will
be designed and developed

»> More Doppler navigation systems for the Air Force
will be built under a $17-million contract awarded
to GPL by the Air Material Command. The systems
provide direct and continuous readings of a plane’s
ground speed and drift angle independent of ground
or celestial guidance

» Volume of military electronics for the industry
will run about $3 billion in 1957, an increase of 10
percent over last vear, according to G. L. Haller
of GE

» Electronic controls and instrument sales for U.S.
planes and guided missiles will total $1.5 billion in
1957, up $100 million over 1956, according to Minne-
apolis-Honeywell estimates

put into a box than on a reel re-
quiring the same shipping space.
With boxes, loading onto the inser-
tion head of an automatic assembly
machine is much easier; the box is
simply placed on a shelf, whereas
a reel must be placed on a shaft
and locked in position. From boxes
the feed tension is essentially con-
stant; with reels the tension in-
creases as the reel runs down, caus-
ing occasional jams. Finally, boxes
are considerably cheaper than reels.

» Size—Component vendors, man-
ufacturers of automatic assembly
machines and users of the machines
now seek agreement on standard

sizes for the boxes. This standardi-
zation can mean added cost savings
in making the throw-away boxes,
particularly if component manufac-
turers use the same type of pack
for all. The box pack works for
both body taping and lead taping,
and insertion heads of United Shoe
and other machines are easily modi-
fied to take the boxes. Small axial-
lead coils such as television peaking
coils can be handled equally as well
as axial-lead resistors and capaci-
tors in the boxes.

» Trend - Practically all compo-
nent manufacturers are now pro-

(Continued on page 26)
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PERKIN SALES OFFICES:

New York area N.J. Minneapolis
Newark — MAkt 3-1454 Mt 4.7884
Philadelphia Seattle
MO 4895
Albuquerque
5.9632
Atlanta
EL 3020

Miami

MO 5-1563
Charlotte

ED 2-7356
Winston-Salem

4-0750

Kansas City, Mo
VA 1-5330

San Francisco area
Palo Al Boston
R M1 80756

Canada
E Agincourt,

Pittsburgh Ontario

WA 1-2959 AX 3-7011
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PERKIN...THE LEADER

DC POWER SUPPLIES

2-36 VOLTS @ 15 AMPS SPECIFICATIONS

Regufation:

AC Input:

Ripple:

5-32 Volt Range: — 1%
2.5 Volt and 32 36 Volt Range: +2%

105-125 Volts, for 2-32 v.DC), 110-125
V, (for 32-36 V.OC), 1 phase, 60 cps

(8 amps)

1% rms max. (@ 36 volts and full load.
Increases to 2% @ 2 volts and full load).

Remote Sensing ¢ Verni2r Contro

0-32 VOLTS @ 25 AMPS  sPEIFICATIONS

Regulation:

AC Input:

+1% @ 28 Valts (Regulation increases
to 2% over rarge of 24-32 volts; does
not exceed 2 valts over 4-24 volt range.
Not stabilized for AC line changes.)

115 Volts, 1 ptase, 60 cps (12 amps).

1% rms (@ 3z vcits and full load —2%
rms max, @ amy voltage above 4 volts).

5-40 VOLTS @ 30 AMPS 3PECIFICATIONS

Regulation:
AC Input:

Model
MR1040-30A

24-32 VOLTS

Regulation:
AC Input:

Model
28-30 WXM

24-32 VOLTS

Regulation:
AC Input:

Ripple:

MR2432-100XA

PERKIN

+1% (over entire 5-40 volt range)
100-130 Volts 1 phase, 60 ¢ps
1% rms

@ 30 AMPS  SPECIFICATIONS

+12%

100-125 Volts, 1 phase, 60 cps (20 amps).
(Unit rated fcr DC output of 28 volts
+10% for 93-130 volt input.)

1% rms

@ 100 AM®S SPECIFICATIONS

+1%

208, 230 or 460 Volts, +-10%, 3 phase,
60 cps (14, 12 and 6 amps respectively).
230 volt inpat will be supplied unless
otherwise sgecified.

1% rms

LEADER IN TUBELESS MAGNETIC AMPLIFIER REGULATION

PERKIN ENGINEERING CORPORATION

Want more information? Use post card on last page.




INDUSTRY REPORT— Continuved

viding belted components to meet
the demands of their high-volume
customers, despite early reluctance
to give up bulk packaging.

The change in packaging is
hinged to the success of these as-
sembly machines in most of the
large assembly plants; here it is
not at all unusual to run every

single printed wiring board through
an assembly machine, even though
additional parts are inserted by
hand later to complete the assembly.

Natural evolution is thus bring-
ing about now a packaging stand-
ardization for mechanization that
was impossible to achieve during
the first year of transition.

~

NEW packaging for airborne assemblies insulates and cools vacuum tubes as

Electronics Adds Air Conditioning

More tubes, higher speeds,
boost cooling requirements
for electronic equipment

ALTHOUGH only a drop in the bucket
to the billion-dollar air-condition-
ing market, the growing amount of
cooling equipment required by in-
creasingly complex electronic equip-
ment is adding up to sizable busi-
ness.

In terms of household unit rat-
ings, some computers require 25-
ton equipment. In military aircraft,
the modern jet bomber has sufficient
air conditioning cap:city to air con-
dition five five-room houses.

» Market—It has been estimated
that by 1960 there will be some
5,000 computers in use in the U.S.
This could mean a total air-cooling
requirement of about 5,000 20-ton
units. This estimate could be re-
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vised sharply downward depending
on the speed with which semicon-
ductors come into the computer pic-
ture. Up to now, air conditioning
requirements of computers have al-
most doubled in the past two or
three vears as each model becomes
more complex.

» Military — Cooling of military
electronic equipment has become
highly important especially with
the advent of supersonic flight. Not
only does it have important effects
on the performance and reliability
of the electronic equipment but also
upon the operation of the aircraft
itself. The advantage of the equip-
ment must be balanced against the
penalties that the added weight will
have on flying performance.

Above the speed of sound, the
metal skin of jet aircraft heats up
to several hundred degrees. Gar-

rett Corp.’s AiResearch division
has developed a aircraft refrigera-
tion system with a two-pound tur-
bine that cools the air entering the
cabin to 40 degrees in 2/10 of a
second.

» Packaging—One method of re-
ducing the amount of aircraft air
cooling equipment is with special
packing. Sylvania has a method in
which vacuum tubes are mounted
in carefully sized holes in light
foam plastic material of the desired
thermal properties. Controlled air
flow gives optimum cooling while
exhausting the air at high tempera-
ture. The method gives cooling
efficiencies of about 90 percent and
reduces the amount of air cooling
equipment required,

» Coolers—Production of weather
simulators, which are devices that
prevent electronic equipment in jet
aircraft from being damaged by
heat when operated on the ground
during run up and maintenance op-
erations, is also becoming kingsize
business, according to American
Electronics of Los Angeles. The
company, in the past year, has re-
ceived almost $10 million in orders
for the equipment. Output of the
units has climbed from 25 units a
month to 82 units. Average cost of
a weather simulator is about
$11,000.

Manufacturers Cash-
In On Hustler

About 35 companies in elec-
tronics contribute to the new
jet's complex subsystems

AIR FORCE’S new delta-winged su-
personic bomber is loaded with elec-
tronics equipment and some 35 com-
panies in the industry are supplying
equipment for the Hustler.

» Makers—To indicate the impor-
tance of electronics in modern air-
craft and the types of firms sharing
in the business here are the 16 ma-
jor system vendors for the B-58:
Bell Aireraft, Fairchild, Sperry,
Melpar; Bendix Eclipse-Pioneer,

(Continued on page 28)
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glass-base
laminates?

C-D-F DILECTO"

is the answer!

Teflon*, silicone, epoxy, melamine, phenolic, polyester
resins laminated with glass-fiber cloth

You can improve design, speed production, and save money
by specifying one of the many C-D-F Dilecto grades.
Whatever your application for these laminates — with
fine- or medium-weave glass-cloth base — you’ll find a
better answer to your problem at C-D-F. (Melamine and
polyester can also be made with glass-mat base.) And
C-D-F offers modern machining and fabrication facilities
1o deliver production quantities of finished Dilecto parts
10 your specifications.

See our catalog in Sweet’s Product Design File, where
the phone number of your nearby C-D-F sales engineer
is listed. For free trial samples of glass-base Dilecto, or of
any other C-D-F plastics, mica, or fibre product, send us
your print or your problem! Write for your free copy of
C-D-F Technical Bulletin 64.

SPEED AUTOMATIC PRODUCTION of printed circuits with
warp-resistant C-D-F metal-clad Tefion* and epoxy laminates.
Other advantages: high bond strength of copper to laminate,
superior blister-resistance in solder immersion.

HIGH-VOLTAGE (1800v.) RF ISOLATION is achieved by
miniature C-D-F Dilecto gears in an aircraft receiver-trans-
mitter switch. They also had to exhibit dimensional stability
through a wide temperature range, resistance to fungus growth
and thermal shock.
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PRECISE MACHINING AND FABRICATION are standard
benefits of Dilecto laminated plastics. These silicone glass-
base parts (coil mountings, aircraft terminal board) were

sawed, drilled, punched, and milled in production quantities
by C-D-F and customer,

PROPERTIES OF SOME TYPICAL C-D-F DILECTO GLASS-BASE GRADES

Grade

Equivalent
NEMA or
ASTM grade

Flexural
Strength
Lengthwise
{Psl)

Dissipation
Factor at
6

Cond. D24/23

Dielectric
Strength
Parallel

Step x step

Insulation
Resistance

ond.
C96/35/90

Arc Re-
sistance
{seconds)

Maximum
Operoting
Temp. (°C.)

GB- 1167
{Teflon *)

None

14,000

0.001

65

100,000

180 +

250

GB-12§

{Silicone)

G-7

30,000

0.008

60

100,000

200

GB- 181E
(Epoxy)

G-10

75,000

0.020

75

20,000

165

GB-28M

{Melamine)

G-5

48,000

0.025

50

100

150

GB-261D
{Phenolic)

G-1 and G-2

22,000

0.060

55

10,000

150

GM-PE
{Polyester)

GPO-1

35,000

0.060

60

5,000

150

These are typical grades for typical applications. To meet special requirements, C-D-F makes many other Dilecto grades, one of which may serve your

purpose better than any of these listed here. Consult the C-D-F Technical Deportment for expert assistance with your design problem involving laminated
plastics products,

#DUPONT TRADEMARK FOR TETRAFLUORDETHYLENE RESIN

CONTINENTAL DIAMOND FIBRE

CONTINENTAL - DIAMOND FIBRE DIVISION OF THE BUDD COMPANY, INC.
NEWARK 16, DELAWARE

Want more information? Use post card on last page. 27
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INDUSTRY REPORT — Continued

Emerson Electrie, Svlvania, Mag-
navox. Motorola, Westinghouse,
Hamilton  Standard, Ultrasonic
Corn., Minneapolis-Honeywell, Airo-
jet, Federal Electric and Bendix
Radio. Total of about 55 compa-
nies, electronic and ctherwise, are
involved in the production of the
newest jet bomber.

Some of the types of equipment
that electronics manufacturers are
making for the bomber include
transistorized fuel gauges and au-
topilots, passive defense systems,
armament systems, bombing and
navigation systems, photo-recon-
nvissance systems and elesed-cir-
cuit tv systems.

> Operation—The new plane is de-
signed to operate at altitudes above
50,000 feet. It measures 95 feet in
length and has a wingspan of 55
feet. Its crew consists of a pilot,
navigator-bombardier, and elec-
tronics defense systems operator.

Solid State Gains
New Transistor

Symmetrical units acts as
switch in prototype
board produced for Navy

A NEw addition to the family of
transistors apparently has been at
work for some time. Known uas a
symmetrical transistor, the device
passes signals in either direction
under proper base-biasing condi-
tions. Its most recent application
is in a 100-line electronic switeh-
board built for the Navy by Strom-
berg-Carlson and now undergoing
evaluation. Approximately 4.500
transistors and 5,000 diodes are
used in the switchboard which is
purported to save a third the power
and weight of its predecessors.

» Device--The new transistor can
provide gain in either direction by
changing bias conditions or may be
used as a fast relay by accepting
a loss. The latter operating condi-
tion is emploved in the 100-line
switchboard. A voltage of one po-
larity applied to the base allows
signals to pass whereas an opposite
polarity voltage switches the unit
off.
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Meetings

Febh. 7: Annual Mid-Winter
Symposium Aircraft Instru-
mentation, New York ISA,
Garden City Hotel, New York.

Feb. 7: IRE Operations Re-
search Symposium, University
of Penn. Museum Lecture
Hall, Philadelphia, Pa.

[Feb. 7-8: 1957 West Coast Con-
vention of the Audio Engi-
neering Society, Ambassador
Hotel, Los Angeles, Calif.

Feb. 14: Symposium On Record-
ing Of Heart Sounds. IRE.
University Of Buffalo Medical
School, Buffalo, N. Y.

Feb. 14-15: 1957 Transistor &
Solid State Cireuits Confer-
ence, IRE, AIEE, U. of Pa.,
Philadelphia, Pa.

Feb. 15-16: Cleveland Elec-
tronics Conference, IRE, Aa-
sonic Auditorium, Cleveland,
Ohio.

Feb. 26-27: Third Conference on
Radio-Interference Reduction,
Armour Research Foundation,
Chieago, Il

Feb. 26-28: Western Joint Com-
puter Conference, IRE, AIEE,
ACM. Statler Hotel, Los An-
geles, Calif.

Feb. 26-28: Joint Military-Indus-
trial Guided Missile Elec-
tronic Test Instrument Sym-
posium, Redstone Arsenal,
Huntsville, Ala.

March 11-15: 1957 Nuclear Con-
gress, EJC, Convention Hall,
Phila., Pa.

March 18-21: IRE National Con-

Industry Shorts

> Al 12-volt models in Motorola’s
new car radio line are transistor
powered. Printed circuits and a
form of the module concept of con-
densed circuitry has been added to
some models.

» Public information office has
been established by the Army Bal-
listic Missile Agency in Huntville,
Ala.

» West German radio and tv in-
dustry sold about 3.3 million radios
in 1956, about the same as in 1955,
and produced 600,000 tv sets com-
pared to 350,000 in 1955.

Ahead

vention, Waldorf-Astoria Ho-
tel, New York Coliseum, New
York, N. Y.

March 18-21: Military Automa-
tion Show, New York Trade
Show Bldg., New York, N. Y.

Apr. 8-11: British Radio And
Electronic Component Show,
Grosvernor House and Park
Lake House, London, England.

Apr. 9-10: Annual Industrial
Electronies Educational Conf.,
IRE, Armour Research, IlL
Institute of Technology, Chi-
cago, Ill.

Apr. 11-13: Southwest IRE Re-
gional Conference & Electron-
ics Show, Shamrock Hilton
Hotel, Houston, Texas.

Apr. 14-16: National Symposium
On Telemetering, IRE, Shera-
ton Hotel, Phila., Pa.

May 13-15: National Aero &
Navigational Eleetronics Con-
ference, IRE, Dayton, Ohio.

May 14-16: Industrial Nuclear
Technology Conference, ARF,
IIl. Tech, Nucleonics Maga-
zine, Museum of Science and
Industry, Chicago, Il

May 20-23: 1957 Electronic
Parts Distributors Show, Con-
rad Hilton Hotel, Chicago, Il1.

May 27-29: 1957 National Tele-
metering Conference, AIEE,
ISA, TAS, Hotel Cortez, El
Paso, Texas.

Aug. 20-23: 1957 WESCON
IRE, WCEMA, Cow Palace,
San Francisco, Calif.

» Chicago area (50 mile radius)
bought 292,389 tv sets during the
past vear, according to the city’s
electric association,

> Attendance of at least 50,000 is
expected for the IRE National Con-
vention and Radio Engineering
Show, to be held at the Waldorf-
Astoria Hotel and the New York
Coliseum, Mavch 18-21, 1957.

» Third in a series of ARDC-spon-
sored symposia on the Use of Com-
puters in Medicine, designed to
bring together leaders in the com-
puter and medical research fields,
was held in Chicago.
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"mH ““II"" (1.0 v. RMS into 70 ohms)

wm[ Hﬂﬂ[]l! (2220 egacycles. Al At Fundamental)
ll[lNSH\NI TP

(Fast Acting AGC)

t

Vari-Sweep

ALL-ELECTRONIC HIGH LEVEL
SWEEPING OSCILLATOR OR,
(with sweep off) CONTINUOUSLY
TUNED CW SIGNAL SOURCE

1.0 VRMS

INTQ 70 OHMS e Operates On Fundamental Frequency,

Therefore Stable Narrow-Band Sweeps

‘SPECIFICATIONS

Range: Fundamental frequency 2 to 220 mc, con-

i :
% o tinuously variable in 10 switched over- ® 1.0 v. RMS (into 70 ths) Output Flat
B lapping bands. Direct reading frequency dial to 0.5 db Over Widest Sweep
[ calibrated 1o ==2.0%. |
ety RF Output: 1.0 v. RMS into 70 ohms, metered. Flat e Output Automatically Held Constant
s within 0.5 db over widest sweep and (AGC) Over Complete Range
frequency band. Vari .
! Sweep Width: Continuously variable to == 30% ¢ _ar‘l;lal:,lizgr:egznyel: i'!:"(:oug:cm& g
! of center frequency to maximum of at least 9 y
30mc. e Direct Reading Frequency Dial

Sweep Rate: Continuously variable 10 to 40 cps.; Accurate To =2.0%
also locks at line frequency.

Attenuator: Switched 20, 20, 10, 6, and 3 db plus ~ ® Sweep Repetition Rates Down to 10 cps
continuously variable 6 db.

Power Supply: Electronically regulated 105 to 125 Price: 5695. FOB Plant
v. A.C. 50 - 60 cycles

— NEW KAY ﬂ/ltlrktl-SWc’c’p MODEL VIDEO 50— —

Combined Video and IF Sweeping Oscillator with Marks
SPECIFICATIONS

Frequency Range: Continuously vari- Attenvators: Switched 20, 20, 10,

able, 50 kc to 50 mc. and 3 db, plus continuously vari-

Sweep Width: Linear, continuously able 3 db.

variable, 4.0 mc to 50 mc. Markers: Eight sharp, pulse-type, crystal-

Sweep Rate: Variable around 60 cps; positioned, internal and external

locks to line frequency. markers.

Amplitude: 1.0 v, peak-to-peak, into Price: $695.00 F.O.B. Factory. Substi-
nom. 70 ohms. Flat within +0.5 tute markers, $10.00. Additional
db over widest sweep. markers, $20.00 each.

See us at the IRE Show
({/1\\/ EEcTRIC comPANY Booths 2608-09-10
‘ 14 MAPLE AVENUE PINE BROOK, N. J. CAldwell 6-4000 Dept. E-2
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Kennard and V. C. McIntosh of WRIGHT AIR DEVELOPMENT CENTER
Install Magnetic Tape Recorder in F-101 Aircraft.

Dynamics Section, Engineering
Support Branch at Wright Air
Development Center’s Equip-
ment Laboratory is primarily
responsible for evaluating air-
craft equipment under condi-
tions of actual use . . . partic-
ularly vibration, shock, and
acceleration. Under Section
Chief D. C. Kennard, it records
these phenomena as they actu-
ally exist in aircraft and mis-
siles under all conceivable
service conditions.

Prior to 1952, 12-channel
recording oscillographs were
used. But weight and size lim-
ited their use, as did the need
for an operator to set attenu-
ators for optimum sensitivity
on each channel. Furthermore,
the Dynamics Section is partic-
ularly interested in the fre-
quency content of vibration,
and the relative amplitude of

30

each component frequency.
But getting this information
from oscillograph traces proved
something of a problem. Visual
examination was neither accu-
rate nor complete. The Section
resigned itself to using the 24-
point method of Fourier
Analysis in conjunction with
punched card equipment, but
was far from satisfied.

Searching for an entirely new
approach, the Dynamics Sec-
tion settled on magnetic tape
recording, despite the fact that
no suitable equipment was
in existence. On November 2,
1949, in Exhibit MCREXES84-
2, The Air Force called for the
development of airborne mag-
netic tape data recording,
reproduction and analysis
equipment.

Among the responses to the
exhibit was a proposal from

Want more information? Use post card on last page.

the Davies Laboratories, Inc.
Though the company had no
previous experience with tape
or recording, the ideas which
Gomer L. Davies set forth in
that proposal were interesting
enough to gain his company
the contract. Let on April 7,
1950, it called for three 14-
channel airborne recorders, a
14-channel ground playback
unit, and a dual channel auto-
matic wave analyzer.

The combined efforts of
Davies and his staff, and the
Dynamics Section overcame
obstacles that for years had
chained magnetic tape to the
broadcasting studio. The first
system delivered to the Dy-
namics Section included such
refinements as servo speed
control for correcting low-
frequency tape speed variations
and a unique, completely elec-
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MAGNETIC TAPE data recording
Born: April 7, 1950

Today, magnetic tape is an accepted tool for data acquisition,
processing, and storage. It has proved its worth in laboratories,
industrial plants, even missile test centers. But a decade ago
magnetic tape data recording did not exist. And without the
inspired cooperation of a government agency and a private
enterprise, it might not exist yet.

tronic compensation system for
eliminating the effects of wow
and flutter.

By 1952 magnetic tape data
recording was a reality, with
the delivery and acceptance of
the first complete system for
airborne use in November.

Substantially all the require-
ments set forth in the 1949
exhibit had been met. And sev-
eral had been exceeded. The
completely self-contained
recorders were even smaller
than specified. The three re-
corders so speeded up data ac-
quisition that The Air Force
immediately placed an order
with Davies for four additional
channels of analysis equipment.

With the introduction of
magnetic tape data recording
in November, 1952 as a full
grown art, the technique was
quickly adopted in laboratories,
manufacturing plants, and

ELECTRONICS — February 1, 1957

government installations across
the country . . . an amazing
growth. But the record set by
Davies equipment at Wright
Air Development Center is im-
pressive enough in itself.
Davies recorders have been
used there in testing every con-
ceivable kind of aircraft, in-
cluding:
F-86A F-86D B-36 B-45 B-47
B-50 B-52 B-57 B-66 C-47
C-54 C-123 C-124 C-130
H-19 KC-97 Q-2A RB-50
They have been used for
ground testing at least ten
different power plants. They
have been taken to other mili-
tary installations so that data
recorded there could be ana-
lyzed on Davies equipment at
the Dynamics Section. Most
important, data made available
by Davies equipment assisted
in causing revisions in basic
Air Force Specifications. It has

Want mare information? Use post card on last page.

been possible to prove, for ex-
ample, the importance of high
frequency vibration as a vital
design consideration, and
thereby eliminate an arbitrary
upper limit of 55 cps on vibra-
tion testing.

Surely, magnetic tape data
recording has been proved
a development of vital impor-
tance. But it has even greater
significance as an outstanding
example of the benefits of a
country in which government
and industry can work hand-
in-hand . . . cooperating on
every level for the eventual
betterment of all mankind.

)

LABORATORIES, DIVISION
10721 HANNA STREET © BELTSVILLE, MARYLAND
WEBSTER 5-2700

M Honeywell



COLORED SILICONE
THAT LASTS=
“1151” SLEEVING

N

>
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BLUE * RED » GREEN
BROWN * YELLOW * NATURAL

When you want the indentification possibilities of
color, and need the extra protection of a silicone
insulation, your first choice should be BH “1151”
Silicone-Fiberglas Sleeving.

For all their beneficial properties, silicone insulations
do have an enemy . . . it's COLOR! Unless the color-
ing pigments used are compatible with the basic sili-
cone sleeving, insulation effectiveness can be lost. But
... you can use BH "1151" with complete confidence
of product protection. A superior Class “H” insula-
tton, it loses none of its strength, or resistive proper-
ties, through the incorporation of color.

Take your choice of red, yellow, blue, green, brown,
or natural (off white). With these five colors, and
with the addition of tracer stripes in any of these
colors, the identification range becomes a wide one
when you use BH ""1151" Silicone-Fiberglas Sleeving.
Or, you may have special colors made up, provided
compatible pigments are available.

And here’s another advantage! The minimum order
for special colors, or those not in stock, is only 500
feet. Write today for samples and data sheets and
make your own tests.

BENTLEY, HARRIS MANUFACTURING CO.
1302 BARCLAY ST, CONSHOHOCKEN, PA.
Telephone: TAylor 8-0634

*BH Non-Fraying Fiberglas Sleevings are made by an exclusive
Bentley, Harris process (U.S. Pat. Nos. 2393530; 2_647296 and
2647288) . “Fiberglas” is Reg. TM of Owens-Corning Fiberglas Corp.

February 1, 1957 — ELECTRONICS



solve many difficult
control problems...use

O/ HIMTEES

RHEOSTATS
with special features

Ohmite offers not only a line of standard rheostats
but also rheostats with a wide variety of spectal fea-
tures. Illustrated are only a few. All have the distinc-
tive Ohmite design features: smoothly gliding metal-
graphite brush; all-ceramic construction; insulated
shaft and mounting; windings permanently locked in
place by vitreous enamel. You will find the special rhe-
ostat feature you need in the dependable Ohmite line.

SPECIAL TANDEM ASSEMBLIES
Ohmite Rheostats can be mounted ‘a"’"( -
T = |

with two, three, or more in tan- _* -
dem for simultaneous operation ;
of several circuits by one knob. .

et iy

28

..r ,”“\l \“\'. -

BUSHINGS FOR
SPECIAL THICKNESS
Extra-long bushings and shafts
for panels up to 2” in thick-
ness. Seven bushing lengths.

VENTILATED CAGES

Prevents mechanical injury to
rheostat or human contact
with electrically “live” parts.

; r s
- '.l _ > ad
ka2
g

1

TOGGLE SWITCH

Is operated with a positive
snap by the rheostat arm at
either end position. Used for
heavy-duty applications.

SCREW DRIVER SLOT SHAFT
Shaft ends slotted for operation
with a screw driver where few
adjustments are needed.

SENSITIVE SWITCH

Opens or closes circuit with
minimum movement of control
knob shaft. Extremely depend-
able long life switches.

WITH OFF POSITION FEATURES

Opens circuit at high or low
resistance position with snap-
action (illus.); opens circuit at
high resistance position with
dead lug off position; or has
dead section off position.

INDUSTRY’S MOST COMPLETE LINE OF RHEOSTATS
from 25 to 1000 watts. Also available to meet MIL-R-22A require-
ments in each of the 26 type designations.

RHEOSTATS -
TAP SWITCHES -

OHMITE

OHMITE MANUFACTURING COMPANY, 3610 Howard Street, Skokie, IHlinois

x % Y

RESISTORS -
TANTALUM CAPACITORS

WRITE on Company Letterhead for
Catalog and Engineering Manval.

RELAYS



Spec!

O HIALY 2
Power Type
RESISTORS

p

for gh curren

8 TN The Ohmi*z ine of specialized CORRIB and POWR-RIB resistors
C solves your high-current, low-resistance problems. The four
_

basic types of Chmite units (shown below) handle a wide range

of spedal power resistor needs. They are designed for con-
tinuous or intermittent duty and provide dependability for

[ ]
heavy-duty applications. Available in Fixed or Adjustable
Ca IUr S iy “DIVIDOHM®"* Types.

IN STOCK—22 Corrib Resistance Yalues in 300 Watt Size
{Core 8%2” x 1 &").

IN STOCK—26 Powr-Rib Resistance Values in 5 Section Size
{17 %" long).

Write for Bulletin 144

CCRRIB®
vit~eous-2nameled
coirugated-ribbon type

Fixad, tapoed, cnd adjustable types in 25
sizes, 90 ‘o 150) watts. Resistances from
.04 10 11C ohms,

CCRRIB®
ba-e threaded tube type

For contirvous or intermittent operation
at qigher thon mormal 375°C temperature
rise. In two sizes, from 0.36 to 4.25 ohms.

PCWR-RIB®

edgewound-ribbon type

Ha: ceranic co-2, sectionalized to resist
shexk., Four size:. Values .043 to 1.6 ohms;
24 to 95 amps.

PCWR-RIB®

round-wire type

Ha: secticnalized core similar to ribbon
typ2. Four sizes VYalues from .69 to 25
ohms; 5.1 0 18.2 amps.

RHEOSTATS
RESISTORS
RELAYS

TAP SWITCHES
OHMITE MANUFACTURING COMPANY, 3610 Howard Street, Skokie, lllinois (Suburb of Chicaga) TANTALUM CAPACITCRS




Here’s why Electronic Equipment is Safeguarded Best
— when Protected by BUSS Fuses

To make sure BUSS fuses will give
dependable electrical protection under
. BUSS fuses
are tested in a sensitive electronic
device. Any fuse not correctly cali-

all service conditions . .

brated, properly constructed and right
in all physical dimensions is auto-
matically rejected.

That’s why BUSS fuses blow only to
protect—and mnot needlessly. Equip-
ment receives maximum protection

against damage due to electrical faults
—yet, it is not put out of operation by
needless fuse blows.

Most important, the reputation of
your equipment for service and quality
is not harmed by the faulty operation
of poor quality fuses.

Why settle for anything less than
BUSS quality fuses? To meet your

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

ELECTRONICS — February 1, 1957

Want mere information? Use post card on last page.

needs, a complete line of BUSS fuses
is available, plus a companion line
of fuse clips, blocks and holders.

For more information ;n BUSS and
FUSETRON Small Dimension fuses
and fuseholders . . . Write for bulletin
SFB. Bussmann Mfg. Co. {Div. of
McGraw Electric Co.), University at.
Jefferson, St. Louis 7, Mo.

Makers of a complete
line of fuses for home,

TRUSTWORTNY NAMES I farm, commercial,
ALECTRICAL PROTICTIDN electronic, outomotive
R o ond industrial  use, B
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EGUENCY ¥ MEGACYELES

400EL A3 TUNING e T
wimoWAPE RECEVEE

wnoam e W ¥

neine

Note these special features:

e AM, FM, CW, MCW, and PULSE reception.

o Uni-dial centrol.

o Direct reading.

= Broadhand coverage.

 Output level reading directly in db.

o High sensitivity.

o Seven interchangeable plug-in r-f tuning units cover the
entire frequency range.

@ Low noise figure; excellent gain stability.

® Microwave preselection, tracked and double-tuned, used in
the plug-im tuning units covering the range 400 to 11,260 mc.

& Audio, video, and trigger outputs.

® Special recorder output.

© High vides output—low impedance.

® AGC and AFC circuits.

y % 7260
. 11,260 me

| 4180-7,720mc
M" i . G i 5

TN
,890-4,320 me *‘:ﬁ"llggj%f&

For these applications:

o General communications.

© Field intensity meter.

* Frequency meter.

o Measurement of radiation and leakage of microwave devices.

® Measurement of bandwidth of microwave cavities.

® Measurement of relative power of fundamental and
harmonic signal frequencies.

* Measurement of noise figure.

© Antenna field patterns.
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TENDED RANGE
MICROWAVE
RECEIVER!

400 to 22,000 mc

Three new r-f tuning units double the frequency range of the well-known
Polarad Microwave Receiver. Now more than ever the Model R becomes a
basic multi-purpose instrument for microwave research and production in the
field, in the laboratory, and in the factory.

This receiver is designed for quantitative analysis of microwave signals and
is ideal for the reception and monitoring of all types of radio and radar
communications within the broadband 400 to 22,000 mc. It permits compara-
tive power and frequency measurements, by means of its panel-mounted
meter, of virtually every type of signal encountered in microwave work.

It is compact and functional, featuring 7 integrally designed plug-in, inter-
changeable RF microwave tuning units to cover 400 to 22,000 mc; non-
contacting chokes in pre-selector and microwave oscillator to assure fong
life and reliability; and large scale indicating meter for fine tuning controi.

Call any Polarad representative or direct to the factory for detailed

9,500-15,600 mc

SPECIFICATIONS:

Basic Receiver: Model R-B
Tuning Unit Frequency Ranges:

*Model RR-T .. . 400 — 1,000 mc
*Mode! RL-T . 950 — 2,040 mc
*Model RS-T 1,890 — 4,320 mc
*Model RM- 4,190 — 7,720 mc

*Model RX-T .. 7,260 — 11,260 mc
*Model RKS-T .. 9,500 — 15,600 mc
*Mode! RKU-T ........ 14,700 — 22,000 mc

Signal Capabilities:
AM, FM, CW, MCW, pulse
Sensitivity:
(a) For Model RR-T: Minus 85 dbm
(b) For Models RL-T, RS-T, RM-T, and
RX-T: Minus 80 dbm
(c) For Models RKS-T and RKU-T:
Minus 65 dbm
Frequency Accuracy: *+1%
{F Bandwidth: 3 mc
Video Bandwidth: 2 mc
Image Rejection:
(a) For Models RR-T thru RX-T:
Greater than 60 db

specifications.

(b} For Models RKS-T and RKU-T:
Spurious response rejection
obtained through the use of a
bandpass filter
Gain Stahility with AFC: =2 db
Automatic Frequency Control:
Pull-out range 10 mc off center

Recorder Output: 1 ma. full scale (1,500 ohms)
Trigger Output:

Positive 10-volt pulse across 100 ohms
Audio Output:

5 volts undistorted, across 500 ohms
FM Discriminator:

Deviation Sensitivity: .7 v./m¢
Skirt Selectivity:

60 db — 6 db bandwidth

ratio less than 5:1

IF Rejection: 60 db
input AC Power:
115, 230 V ac, 60 cps, 440 watts

Anput Impedance:
Models RR-T through RX-T: 50 ohms
Models RKS-T & RKU-T: waveguide

AVAILABLE ON EQUIPMENT LEASE PLAN

VYSWR: Less than 4:1 over the band
Range of Linearity: 60 db
Receiver Type: Superheterodyne

Maximum Acceptable Input
Signa! Amplitude: 0.1 volt rms, without
external attenuation

Video Response: 30 cps to 2 mc
Size: 177 wx 237d x 19”7 h

Weight: 180 Ibs. for basic unit with
one tuning unit.

For private demonstration
without obligation
ask for the

/4l MOBILE FIELD DEMONSTRATOR

to stop
at your plant I

maintenance '\ .,
available by flield
service specialist

®U.S. PATENT NO. 2,774.243

(=l ] W.\:7:\» B ELECTRONICS CORPORATION

43-20 34th Street - Long Island City 1, New York

r
I 4 (%)
Oven perrastt

REPRESENTATIVES: Albuquerque, Atlanta, Baltimore, Boston, Buffalo, Chicago, Cleveland, Dayton, Denver, Fort Worth, Kansas City, LosAngeles, New York, Philade!phia, Portland,
st. Louis, San Francisco, Schenectady, Syracuse, Washington, 0. C., Winston-Salem, Canada; Arnprior, Ontario. Resident Representatives in Principal Foreign Cities
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... ultra pure for the electronic industry

If you wish competent technical help concerning the
use of graphites in the eleetronics field . .. . combined
with graphite produets of the maximum density and
purity . . . we invite you to UNITED CARBON
PRODUCTS CO., INC.

Your electronic graphite problem—whether it be on
produetion material or parts—can probably find fast
solution in the techniecal service division at UNITED.

= UNITED

CARBON PRODUCTS CO.
BAY CITY, MICH.

P.O. BOX 269,

Want more information? Use post card on last page.

We have been privileged, over the years, to have
worked out successful solutions to innumerable
graphite problems for many world-famous organi-
zations.

A simple, brief letter concerning your problem will
put our technical service division at your eonfidential
service—immediately. Or, if you wish, telephone or
wire.

INC.

February 1, 1957 — ELECTRONICS
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FEATURES:

% Three independent, adjustable trigzer-level controls
permitting full rated sensitivity at an= voltage level between
—300 and 4300 volts.

* Simplified color-coded controls and direct read-out in ke,
me, sec or millisec with automatic decimal point indication.

= Small voltage increments ordinarily masked by attenuators
are easily selected.

% Oscilloscope mar<er sigrals facilitate start and stop
trigger-level adjustment for time iate-val measurement
of complex wavsiorms.

APPLICATIONS:
Multi-purpose instrument designec fer precise measurement

CMC model 226A of Frequency, Frequency Ratio, Period (1/frequency)
and Time Interval. Pressure, Velocity, Acceleration,

Displacement, Flow, RPS, RPM, etc., may also be measured
u N lVERSAL cou NTER -TI ME R with suitable transducers. May be used as a secondary
frequency standard.

BRIEF SPECIFICATIONS
Frequency Range 0-1,000,000 cycles per second

Period Range 0.000001 cps to 100 ke
Time Interval Range 3 microseconds to 1,000,000 seconds
Time Bases 0.00001, 0.0001, 0.001,0.01,0.1,

1 and 10 seconds; external
g 1 and 10 cycles of unknown (period)
Secondary Frequency

i
/

Standard 1 mc; 100, 10, 1 ke; 100, 10, 1 cps
3 External Standard
Complete specifications ; Input O0tolme
available from representative in your area ; Price  $1,100.00
aldamect frogn actoTyie s ¢ 3 Model 2254 —0 cps to 100 ke also available. Price $840.
2
Computer | Measurements Corporation

0

5528 Vineland Ave. * No. Hollywood, Callif.
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NVHY DO IRC RESISTORS OFFER HIGHEST REPRODUCIBILITY ?

Carbon, glass, coating resins, molding powder, copper
wire, and a metal alloy—they’re the only materials
you’d need to make a resistor such as IRC’s famous
Type BT fixed composition resistor. But the real
problem, you’d soon discover, is to make every resistor

just like the ones before it and just like those following
it. That’s where IRC’s exclusive processes pay off.
They give you resistors that “‘test out” more alike in
mechanical and electrical characteristics than any
other resistors of their type. That’s why only IRC

resistors make possible unvarying pexformance of your
own equipment.

The outstanding thing about IRC production proc-
esses is that they provide this uniformity at economi-
cal mass-production rates. For example, over 5 miles
of carbon filament are drawn every day for film type
resisiors. And for maximum efficiency and uniformity,
this filament is measured and cut while it’s being pro-
duced. It’s this kind of know-how that makes every
type of IRC resistor your best buy. Send the coupon
today for more facts.




provides unique

FILM RESISTORS

h—‘?
é “‘}N;‘u

WIRE WOUND RESISTORS

Types BW and PW Low
Power Wire Wound
Resistors

Types PWW and FRW
Power Wire Wound
Resistors

Type CL Insvlated
Wire Wound Chokes

*PH" Series Encapsulated
Precision Resistors

Insulated Composition Resistors o
Deposited and Boron Carbon
Precistors ¢ Power Resistors o
Yoltmeter Multipliers ¢ Ultra HF
and Hi-Voltage Resistors.

WHeravon the CGinowit, S

Low Wattage Wire Wounds »
Resistance Strips and Discs »
Selenium Rectiflers and Diodes
o Hermetic Sealing Terminals o
Insulated Chokes o Precision Wire
Wounds.

\J!

HYCOR, Division of International Resistance Co.,
Sylmar, Los Angeles County, California
Subsidiaries:
Circuit Instruments Inc., St. Petersburg, Florida
Hycor Company, Inc., Vega Boija, Puerto Rico

Type WWJ Precision
Wire Wound Resistors

Type MW Bracket
Mounted Resistors

reproducibility

; iRC wi\ré wound rési‘stocs are exceptionally
L umform in their oct:u\rocy of od|ustment and
in choroctenshcs mokmg for long-term
stability. The main reason is that they are

all automatically ¢ mochlne wound under uni- :

form tension and constant temperature and
humidity cénditions.;~

" You can see the result of thls superior wind-
~ing skill in the element of the Type CL Insu-
_ ldted Choke, for example. Extremely fine
~ wire is wound so expertly that the element
By oppeofs fo be one smooth, uninterrupted
i surfcn:el This same: wmdmg skill also makes
the e|ement of il “other IRC wire wound
- resistors @ study in perfection—free from
- shorted turns or _w;ndm\g strains.

INTERNATIONAL RESISTANCE COMPANY

Dept. 234, 401 N. Broad St., Philadelphia 8, Pa.
In Canada: Infernational Resistance Co., Ltd., Toronto, Licensee

Please send technical bulletins describing [] Fixed Compositions
[] Deposited and Boron Carbons [ High Frequency Types ] High
Voltage Types [_] Low Power Wire Wounds [ | Power Wire Wounds
[] Precision Wire Wounds [ Insulated Chokes [] Resistance Strips
and Discs.

NAME.

COMPANY.

ADDRESS.

CITY. STATE




No. 1 of a series

Research and
Engineering

'

What Makes G-V Controls

THE G-V LIME—(]. to r.) Thermal Relays, a Thermal
Relay Assembly, S=2aled Thermostats. The complete G-V
line, incerpzrating over 1,000 variations, covers more
than 989 of all application requirements.

G-¥Y TOPS IN THERMAL RELAY FIELD

In business as a producer of thermal relays
and thermostats for less than 6 years, G-V
Controls has already achieved the enviable
position of undisputed leader in the design,
development and manufacture of thermal re-
lays. In the vast, competitive electronic indus-
try, this can be considered an outstanding
accomplishment,

G-V OFFERS UNIQUE FACILITIES

G-V Controls’ rapid progress has been due
in large measure to the highly competent per-
sannel and modern equipment which it has de-
voted to the field of thermal relays. Its Engi-

neering Staff has produced most of the recent
technical advances in this field. Its Manufac-
turing Department has built a reputation for
high quality and dependable deliveries. Its
Field and Sales Engineering Organization is
known throughout the country for helpful and
intelligent cooperation. All of these facilities
are freely available to our present and pros-
pective customers. They can help you to make
your products better.

We give you on these pages a view of some of
our Research and Engineering activities. Later
in this series, we will feature Production and
Sales and Field Engineering.

APPLICATION
ENGINEERING

Every new relay application
is studied by the Application
Engineering Group. Com-
plete operating data on over
1000 types and variations of
thermal relays permits these
men to recommend the best
type and to predict its be-
havior.

Key spots open for
engineers interested in
going places with a
young progressive or-
ganization.




Yoy

RESEARCH and DEVELOPMENT — G-V Controls developed metically sealed hot-wire relay. The precision and uni-

the first 7-pin miniature thermal relay, the first adjust- form characteristics of G-V’s relays have qualified
able hermetically sealed thermal relay, the first her- them for many uses new to reldys of this type.

The Leader In Thermal Relays 7

Complete catalog datae is available.

G-Y CONTROLS INC.
24 Hollywoad Plaza, East Orange, N. J.

- FF?".\s
UMUSUAL APPLICATIONS are “bread-boarded’™
to duplicate conditions in users’ equipment.

G-V ENVIRONMENTAL TEST LABORATORY —This modern tests to military requirements, followed by periodic
laboratory, with all the newest testing equipment, as- quality control testing, guarantees continued reliability
sures the user of maximum reliability. Qualification under extreme environmental conditions.
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DISCAP
CERAMIC
CAPACITORS

en goo'd enougih

is mot enough...

specify RMC DISCAPS

for the maitimmate

If you want to improve the quality of your
electrical or electronic product you will do well
to investigate the advantages of RMC DISCAPS.
Modern research methods and strict quality
controls have made DISCAPS the outstanding
ceramic capacitors for a wide range of
applications.

RMC offers standard temperature compensating,
heavy duty, high voltage frequency stable, and
temperature stable as well as special types.

If you use ceramic capacitors look to RMC,
DISCAPS are our only business.

Write for complete information on your company letterhead.

i

RADIO MATERIALS CORPORATION
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, 1lI.
Two RMC Plants Devoted Exclusively to Ceramic Capacitors

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.

i

Want more information? Use post card on last page. Februqry 1, 1957 — ELECTRONICS



Generation of Functions of
Two or More Variables

series

DIODE
FUNCTION
GENERATOR

e Allows direct generation of slopes up to 12 volts/volt
without paralleling diode segments.

® 10-turn potentiometers for both “slope” and “break point” W R | 7,‘ »Pe ES

give excellent resolution. Still further improvement in resolu- :sssgssg
528888 : 55 )

tion is obtained by splitting slope adjustment into two ranges.
SBEDI S A PADS
sPBEEIBEE

3

@ 1000-division direct read-out 10-turn dials permit logging
of function for fast reproduction later. <

e Flexible switching system allows number of segments
per channel to be varied from 2 to 30.

® Built-in calibration circuit permits functions to be
set up quickly and easily without use of external
plotting board.

...acomplete self-contained unit
The DFG-401 is a completely self-contained unit consisting of 5 channels cf function generation,
15 DC amplifiers (with VTVM and all control circuits for monitoring and balancing), and all

necessary power supplies (except relay and reference voltages). in the event that any amplifiers
supplied are not needed in the problem, they can be made available in groups at the patchbay

as inverters with one gain of one.

This unit is ideal for the addition of up-to-date diode function generation equipment to an
existing analog computer installation.

Electronic generation of functions of two or more variables is another outstanding Reeves

contribution to the flexibility and efficiency of the electronic analog computer. Before installing
B new equipment, it will pay you to consult us. A comprehensive new REAC “400" series com-
puter technical brochure will be sent upon request.

REEVES INSTRUMENT CORPORATION
A Subsidiary of Dynamics Corp. of America, 201 East 9lst St., New York 28, New York

INSTRUMENT LORPORRTION

Precision Precision Servo
Computers Floated § Resolvers and Mechanical
Gyros ° A Phase Shifters Parts
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10MFD — 100V 8MF%5—°-C200V 5MF05-°- 100V 2MF085: 100V
2x2x11/8 2x2x1-1/4 1-3/4 x 1-1/4 x 1-1/8 1-3/16 x 1-1/16 x 11/16

sovInsnn
Sirereniia

BoUTHMERN
ELESTACKICH,

PRINTED
CIRCUIT :
.1MFD .27MFD 1MFD — 100V .1MFD — 100V .01MFD — 100V
85°C 85° 85°C

100V 50V
5/8 x 1-5/16 x 1-1/4 5/16 x 3/4 x 3/4 11/16 x 1-3/4 3/8 x 1-3/8 3/16 x 3/4

Derated at 125°C as follows:
100 voits —~ 50%
’ 200 volts — 50%
as ° 300 volts — 3314 %
400 volits ~ 33Y3%

500 volts —~ 20%
600 volts — 16%

Mycon Plas tic Tested and aroved! Only

Southern Elzctronics Corporation
has developad a test procedure
4 which Insuras built-in reliability!
CapaCLtO rs For your most exacting
requirements~be sure—
always spec fy S.E.C.

up tO 1500 C! SUPER MYCON CAPACITORS

Tolerance te 1%—lowest
temperature coefficient. Superior

> Reliability proved insulation resistance at high
d o Q amhbient temrp. Good stability
e Rated for infinite long life compatible with material.

o Insulation resistance 1 x 10'* OHMS

wire, write or phone for complete catalog today!

SOUTHERN ELECTRONICS

239 West Orange Grove Ave., Burbank, California
PIONEERS IN CUSTOM CAPACITOR ENGINEERING

44 Want more information? Use post card on last page. February 1, 1957 — ELECTRONICS



Evolution at Eimac

Back in 1946 Eimac developed and produced
the 4X150A—~a new concept in power tet-
rodes. lts immediate acceptance by the industry
then, has led to even more popularity now.

But today at Eimac the glass 4X150A is virtu-
ally obsolete.

Since 1946 Eimac has constantly improved
the 4X150A to the point where it has evolved
into a family of superior quality 250w and
30Qw tubes for operation to 5O0Mec. Small,
compact structure has been retained. In fact, the
4X250 series is interchangeable with 4X150

EITEL-WMicCULLOUGH, INC.
C A LI FORNI1IA
The World's Largest Manufacturer of Transmitting Tubes

S A N B R U N O

tubes. Ceramic envelopes make possible greater
mechanical strength, better praduction tech-
niques, and higher temperature processing.

Because'‘good enough' has never been accept-
ed at Eimac, however, this family of aircooled or
water cooled, co-axial or conventionaksocketed
tubes (2.5v, 6v, and 26.5v) is again accelerating
the pace in quality, design, and performance,
exactly as the 4X150A did a decade ago.

|
4CX300 Series
4CX300A-1956

4X150A
i
| =z T 1
4X150 Series 4W300 Seties 4X250 Series
4X150A-1946 4W3008-1953 4X250B-1955
4X150G-1949 4X250F-1955
4X150D-1952 4X250M-1955

4CX250K-1956



HY-| _-300 ELECTRON TUBES FOR SURVIVAL
\\/

e GETTER RESERVE FOR LONG LIFE.

SLOTS BETWEEN CATHODE AND

GRID TO REDUCE POSSIBILITY OF
LEAKAGE. \

HEAVY RADIATORS CONNECT GRIDS
TO THROUGH SUPPORTS—MULTI: e
PLE WELDS. - )

HIGH TEMPERATURE METAL SNUB-
BERS USED TO SUPPORT MOUNT IN
BULB.

CATHODE TAB—HEAVY AS POSSIBLE
CONSISTENT WITH NEED TO PRE-
VENT HEAT LOSS FROM CATHODE
—ONLY TAB IN STRUCTURE.

LARGER CATHODE ~AREA & IN-

CREASED ELECTRODE SPACING.
> \

HEAVY GRID SIDE RODS.

- BEAM RODS GIVE PROPER “BEAM"
..o EYELETS LOCK STRUCTURE TO- e ACTION & REDUCE SECONDARY
ot GETHER. GRID EMISSION EFFECT.
- NICKEL SLEEVES ON TUNGSTEN
‘ HEATER—LEGS PROVIDE STRONG
A SWAGED WELD. PRESSED & PUNCHED CERAMIC
SPACERS PROVIDE STABLE ELEMENT
TEM  LEAD! TEND  THR SEPARATORS & REDUCE GAS RE-
L S I PR et LEASE AT HIGH TEMPERATURE AND
STRENGTH. UNDER VIBRATION.
HEAVY HEATER BUS — PROVIDES SOLID EXTRUDED CERAMIC HEATER
FIRM ANCHORING. INSULATOR & COILED HEATER PRO-
VIDE RELIABLE LONG LIFE.
NICKEL PINS—GOLD PLATED FOR
LOW CONTACT RESISTANCE AND
RS EOMEC CRROSICTE NONEX "HIGH TEMPERATURE” GLASS
USED FOR STEM & BULB—FREEDOM
BUTTON STEMS—STRENGTH IN ALL FROM GAS RELEASE & ELECTROLYSIS
PLANES. AT HIGH TEMPERATURE.
HY- -300
%
WHY BEND'X N TUBES ARE AVAILABLE FROM STOCK
Dbi. | i ; | Power
Triodes| R.F. | Gate |Rectifiers| Beam | Triodes
BulbsizeJ Volt Amp. : Pentodes |Pentodes | Ful|/Wave | Power Passing
| I I I 6080WB
TUBES ARE BEST FOR EXTREME SHOCK’ RS - I - = - §082A
| X — L
6384
IR N I ) B -
— =
En = — esss | — | —
' 6851 [ e
H T-6% 6854 65824 | GageA | 6754 | 603 | Coif
6900 | | | 1
Retma Retrofit | Generic g | | | Bendix
Type No. For Type | [ f Bulb | Type No
. . . 6080 [
From the standpoint of design features (sce above), these reliable hard glass tubes | 6osows | oo, [ 6080 | 63 25 | T2 | TE4s
offer the superior quality nceded to survive today’s severe cr.l\'ironmental deman.ds. 6094 B 23355'T 6.3 06 | Te% | Tels
Specifically, Bendix HY-G-300’s are designed to withstand the following 535: oo _——5\13 T ;0“—1 7‘ )Ts_ Tf-as
environmental conditions—bulb temperatures up to 300° C; vibration up to o5 :I.is I e I i L
20G’s over the range of 5-2000 cycles; and shock of 200G’s having 20-millisecond | 838 6038 6ARG | 6.3 08 | Tl | TEZ
. I T —F— = T
duration. 6854 6385 &l | &3 [ 05 | Te% | TEw
For full information about the HY-G-300 line . . . the surest answer to electron [ eags | —5_4@_—1: 6AS6 | B3 | 025 | 164 | TE4S
tube applications in jet aircraft, missiles and rockets . . . write RED BANK DIVISION, | ggz_i"_] %%JKS_T g% tl’ 35 [ 1::2.L%E;z il
BENDIX AVIATION CORPORATION, EATONTOWN, NEW JERSEY. *TRADEMARK | 6851 | 5751 [ 63 | 05 |16 | TEaz |
R L KT . S |
West Coast Sales and Service: 117 E. Providencia, Burbank, Calif. * Export Sales and Service: Bendix 6877 | H:()i;g! 6.3 08 T-6% | TE-48
International Division, 205 E. 42nd St., New York 17, N. Y. ¢ Canadian Affiliate: Aviation Electric, ["ggop™ | 5687 ‘_seé} [ 6.3 03 16 | TE54
Ltd., P. O. Box 6102, Montreal, Que. | 6889 ‘_:__‘ ;—__ - 5_3__]’_07_‘ T | TE52 |
GosZA | 6082 6082 | 265 | 06 | T-12_ | TE-55

AVIATION CORPORATION
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Waldes Truarc grip rings used on die-cast studs
eliminate threading, tapping, other costly machining

Mark Simpson Manufacturing Co., Long Island City,
N. Y., uses Waldes Truarc series 5555 Grip Rings to secure
parts to studs of the zinc die-cast base of its “Masco 500"
portable tape recorder.

The rings—which need no grooves—replace nuts, screws,
cotter pins and other types of fastening devices which require
threading, tapping, drilling and other expensive machining
operations. Because a single cracked or broken stud would
render the entire cast base useless—and with it, all assembly
completed to that point—the rings also eliminate extremely
costly rejects.

Whatever you make, there’s a Waldes Truarc Re-
taining Ring designed to improve your product...to
save you material, machining and labor costs. They're
quick and easy to assemble and disassemble, and they
do a better job of holding parts together. Truarc rings
are precision engineered and precision made, quality
controlled from raw material to finished ring.

36 functionally different types...as many as 97

Pivot Assembly of shift lever (A) is secured by a single
Waldes Truarc Grip Ring and washer Because the washer
must be installed over the shift level in a sliding fit, critical
tolerances would have to be maintained if a screw or cotter
pin were used. The Truarc Grip Ring eliminates that problem:
it requires no groove and may be seated over the washer at
any point on the stud, avtomatically compensating for accu-
mulated tolerances in the parts, BRAKE ASSEMBLIES (B and C)
use Grip Rings to secure the brake wheel and spring sub-
assemblies. Here again problems of eritical tolerances are
avoided and expensive rejects eliminated.

different sizes within a type...5 metal specifications
and 14 different finishes. Truarc rings are available from
90 stocking points throughout the U. S. A. and Canada.

More than 30 engineering-minded factory repre-
sentatives and 700 field men are available to you on
call. Send us your blueprints today...let our Truarc
engineers help you solve design, assembly and pro-
duction problems. .. without obligation.

For precision internal grooving and undercutting .. .Waldes Truarc Grooving Tooll

i

WALDES o o ——n
aldes Kohinoor, Inc., = uste ace, L. 1. L 1, NT,
I Waldes Kohi | 47-16 Austel PI LILCI1,NY I
® Please send the new supplement No. 1 which
| |
. | brings Truarc Catalog RR 9-52 up to date. |
| (Please print) |
| Name. . ..o L e e S l
Title. d e T B S B
| I |
. } Company T W Wi 4w ey e M e @ 3 :
RETAINING BINGS I Business Address ... I G 1=y T - l
WALDES KOHINOOR, INC. Ry | City ... Zone....State.... “E29 ]
47-16 AUSTEL PLACE, L. 1. C. 1, N. Y. [ S e S SRR R e -

WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or rore of the following U. S. Patents: 2,382,948; 2,411,426;
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081;
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U. S. Patents pending. Equal patent protection established in foreign countries.
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on TIMERS
for automatic
control?

/"‘”'“\ f §
27 NN o
—— — — Ly
i . o - - - = i - 3 %
=iz B S o S S i i

The more automatic control problems we get, the better we like
it. For while it's true each automatic control job is a bit different from the

rest, the record shows that our 19 years of timer experience has given us
the special knowledge it takes to give you the right answers, and in near-
record time.

INBUITELAL TIMER CERFOAATION
wrwean ws wan

If one of our standard timers won't do your job — or one of the 721 com-
binations we have thus far developed from our 17 basic units — our engineers
will go right to work to develop a new combination that's the one for you.
That's the way we grow — and we like it.

We manufacture a complete fine of timers in these 4 broad classifications:
TIME DELAY TIMERS < INTERVAL TIMERS
RE-CYCLING TIMERS  RUNNING TIME METERS

And since we maintain large stocks of our 17 basic units, we can assure
you of rapid deliveries — of excellent deliveries even on special orders. So
whatever your automatic control problem, you have everything to gain by
submitting it to our timer specialists. They'll give you a profitable answer —
almost with the speed of automatic control itself.

Re-Cycling Timers

Runming Time Meters

Timers that Control c;'.»’ .@Z) 'NDUSTRIAL TIMER CORPORATION

the Pulse Beat of Industry 1409 McCARTER HIGHWAY, NEWARK 4, N. J.
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The most important announcement

in modern oscill()graph history...

the dramatic/new Honeywell direct-recording

SICORDER

All at once you can record and read the record of the Visicorder.
Using a completely new direct-recording principle, the Visi-
corder puts six channels on a direct-reading recard at sensitivities
comparable to photographic oscillographs, and at frequencies
from DC to 2000 cps!

HONEYWELL



HONEYWELL

THE NEW VISICORDER, perfected after years of research by the

Heiland Division of Honeywell, combines the high frequency and high sensitivity characteristics
of photographic oscillographs with the convenience of a direct-recording instrument.

By means of a completely new type of recording paper, light source, and optical
system, the Visicorder makes use of mirror-type galvanometers to record phenomena from DC
through 2000 cps without peaked amplifiers or other external compensation.

The record requires no liquids, vapors, powder magazines, or other processing
materials. Development is accomplished by external light only as the record emerges from
the oscillograph.

The Visicorder records are stable and require no further processing under normal
conditions. They may be subjected to room light for extended periods without fading, and
are permanent indefinitely when protected from light. Should it be necessary to subject the
records to direct sunlight, they may be chemically “fixed”” (in room light) using conventional
photographic practices.

Visicorder records are reproducible by several methods using commercially avail-

able equipment.
Since the Visicorder operates on light-beam galvanometers, traces may deflect the
full 6” width of the chart, peak to peak, and their deflection is not limited by adjacent channels.

The remarkable exclusive features of the Visicorder make it the ideal recording
oscillograph for applications where readable, permanent analog records are required and for
additional uses where the measured phenomena need to be monitored or where immediate

recorded results are desirable.

FREQUENCIES

SENSITIVITIES
RECORDING METHODS

NO. OF CHANNELS
DEFLECTION
RECORD SPEEDS
GALVANOMETERS

AMPLIFICATION
POWER
DIMENSIONS
WEIGHT

PRICE

GENERAL FEATURES

From DC to 2000 cps without peaked amplifiers or other compensation of
any kind.

Comparable to photographic-type oscillographs.

Records directly on paper which requires no powder magazines, liquids, vapors,
or other processing. Records are immediately visible and usable. Daylight load-
ing. Accommodates recording paper 100 feet in length. Indicator shows unused
recording paper available.

6 channels on 6” wide paper plus provisions for two timing traces.
Full 6” peak to peak. Traces may overlap; not limited by adjacent channels.
0.2, 1, 5, and 25 inches per second, minute, or hour.

D’Arsonval-movement mirror galvanometers with choice of natural frequencies
to suit individual requirements.

None required for most applications.

115 volt 60 cycle AC operation. 4 amperes.
10” height; 15” depth; 10” width.

37 pounds, complete and ready to operate.

$2,500.00, less galvanometers. Galvanometers $150.00 each.

Deliveries starting January, 1957



&) THE VIS'CORDER is the first and

only photographic-type oscillograph that can be
loaded with recording paper in daylight. The
paper speeds can be selected while the instru-
ment is in operation. The light spots from the
galvanometers are visible from the exterior at
their point of contact with the paper; thus phe
nomena can be monitored simultaneously with
their recording.

SERVICE on the Visicorder is

extremely easy, since the instrument
opens completely as shown. All compo-
nents—galvanometers, recording lamp,
transmission—are completely accessible.

') GALVANOMETER ADJUSTMENTS

may be made through a panel-covered opening in
the back of the instrument. Other operating controls
—power on-off, lamp switch, paper drive and

paper speed —are located on one convenient panel.
Galvanometers are of the familiar Heiland
solid-frame type: high sensitivity, accurate balance,
high stability, low drifl, in a versatile range

of frequencies and sensitivities.




ISICORDER APPLICATIONS

The versatile Visicorder will fit almost unlimited applications
because of its high frequency and sensitivity characteristics, and because of
its ease of operation.

In any application where instantaneous monitoring is needed, whether or not
a record 1s desired, the Visicorder is ideal.

* In CONTROL applications the Visicorder will continually monitor and record reference and
error signals, and present an immediately available recording of information.

* In NUCLEAR applications, the Visicorder will monitor and record temperatures, pressures,
and all other phenomena needed.

* InPRODUCTION TEST applications, the Visicorder will provide a final dynamic inspection
of electrical and mechanical devices such as motors, relays, generators, governors, solenoid
valves, etc., where high frequency response has been required, but unavailable in the past.

* In COMPUTING o lications, the Visicorder will provide immediately-readable analog re-
PP P 9
cordings representing dynamic solutions at much higher frequencies than have ever been available
via pen—and-ink-type recorders previously used for this work.

* In PILOT and COMPONENT TESTlNG, the Visicorder will accomplish more rapid

evaluation of design and prototypes than any other direct-writing oscillograph available.

* In MEDICAL applications the Visicorder is useful for dynamic blood pressures, electrocardio-
grams, EEG, and other physiological measurements.

* In all TEST applications the direct-recording features of the Visicorder are invaluable. Where
complex tests involve the assembly of considerable equipment and the gathering of personnel, the
immediate Visicorder record will prove the success of the test at once before the test equipment

is dispersed.

For further information about the Visicorder, contact the Minneapolis-Honeywell Industrial Division Sales
Office nearest you. Sales-service facilities in over 130 principal cities throughout the world.

000000000000 POOOOOOO0O00000CPOCEOSGPOINOGNOGINONINGNOIOGOONOONOSNOIONOOSNOOSEOPOSGECS

700-C Series Recording Oscillographs N N E A P O L I
Galvanometers Hane 3 ’Well
Bridge Balance Units
Amplifier Systems
HEILAND Photo-Flash Equipment HEILAND INSTRUMENTS

5200 E. EVANS AVENUE - DENVER 22. COLORADO



in color tv, too

CRUCIBLE PERMANENT MAGNETS

for beam correctors, color purifiers and color equalizers
give maximum energy . .. minimum Size

Designers of electronic and control equipment can
count on a consistently higher energy product
with Crucible alnico magnets. It means greater
power from a minimum size magnet!

And they’re available in practically any size
you want—from a fraction of an ounce to
several hundred pounds. What’s more, Crucible
alnico permanent magnets can be sand cast,

shell molded, or investment cast to your exact
size, shape, or tolerance requirements.

A

Crucible has been a leading producer of these
permanent magnets ever since alnico alloys were.
developed. And their manufacture is backed

by over a half century of fine steelmaking
experience. That’s why so many magnet
applications begin at Crucible.

Crucible Steel Company of America,

The Oliver Building, Mellon Square,

Pittsburgh 22, Pa.

;

7
first name in special purpose steels

Crucible Steel Company of America
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FOR HIGHEST STABILITY. ..

WESTON precision in a metal film resistor. ..

;_‘r\ g .. h-‘\““;-‘ + 8 > -
S R =~ - >~ (RS P
. = | VAMISTOR | i e

J Actual Size

:/':.:T?N VAMISTOR PERFORMANCE DAT4
PICIFICATIONS PR euer PRECISION TY®E §gsi5T0RS

The Wes on YAMISTOR offe-s you meny advantages
over wira weund or convestional i m resiz‘ors, in

critical asplications 1t is a sealed, metal-film res’stc-
that prodAdes greawer stq::ility thaa all p-evious Choractenisiic Vanigor MIL-R-190744
types. Fo kewing arz a few ct its outstendirg charac- #oduction uritg s (‘;m,,,,
e | Style Ri-p4
teristics: = s
_-;";;_ T:me Cverlocd Awarage + 019
' Stab'e wndertemperature, moistu-e and L 2 etk s . X 5% ma H
locd lif2 tood tifs 9% :
Q . ? 1007 4—85 ¢ 0% 59,
Stabie sndes wibratien, accele-ation 3 204 5% max, 5% mom
P o bow Tem 4 -
Non-inductive &5 :_2"",:,::: | 2% | u
" 0% .59, 1
-l : 02%, e 1.0% mow.

Noise free :’;:‘;m Pesistance 23 ]
Exczlent HF parformance "SE-232, Method 106 . 5% mox. | 1.0% moa m
2%

Saft V'u:,- mmersion Averoce — 047,
Ow8s -5 cycles low + 07= 0,
Nigh  — jce AAAmOx. (no 1t}

4s shown cn -cble =t right, VAMISTORS meet or

surpass M L specificafions. They are row availaole ]
n the following typ=s: Temperaure Cycte Mverece |- Oav
25 10 85 Cm5 cyches s
INITIAL JEMP. '—\ L ) SADOL: 2% max, 1.0% nex.
TOLER ANCE COEFF. 108y e Besistance 0.5 et 100 magorms | 30 mems

Model 9851 — # watt at 83C 1% cr 5% = 53 ¢r = 25 pom LD win, R ,.,glf,’;,?f‘,
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S g e (2 arength
* E0cr = 25 pam 900 v rma—1 minute 05% mo 0s
05% mox. | .05% rox, 5% mo.

Model 9852 — 4 watt at 125C 1% o 5%
Nodel 9853 — - wattat 70C 1% or 5% *= S0 ar = 25 pam L
a | models ava 123le in resistaice values from 1002 to 108 0CC ohens Termiaal St-ength Bedcw mamsureble

valse—oll somodes (no lima) 5% mox

For complets information on VAMISTORS, Heel ey ‘”'\]
g ) no test) 5% max. i

return the casupon today.
; MIL-R10:098 tagy 2.2 times—s$ sacoxh: CCMIL-R-105098
2 R "33 2 70 C omb
MIL-R-234 1o a0t cycled. 25 C—24 pou . o

Weston Electrikal Instrament Corpe
617 Frelinglurysem Ave.. Mewark 2, N.J.
Rush me full pasticiiors o "WESTON precision mstcl #m resstors:

Neme ___
Company
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New Stromherg-Carlson equipment
speeds up telephone service...cuts cost!

Heart of system is automatic recorder using tape made of Du Pont “Mylar”

ABOVE—Stromberg-Carlson's “XY* Toll Ticketing
Recorder using magnetic tapes made with “Mylar’.

Thanks to Stromberg-Carlson’s new
“XY?” Toll Ticketing system, independ-
ent telephone companies are now able
to speed up service while cutting equip-
ment and operational costs.

The system works like this: When a
customer dials, all pertinent data—such
as numbers involved, rate and duration
of call—is recorded on magnetic tape
formed into an endless loop in its own
magazine. The tape, 35 feet long, holds
up to50completed calls. When the‘‘read-
out’’ equipment is ready, the recorded
information is translated into impulses
that actuate billing equipment.

REG. U. 5. PAT. OFF

BETTER THINGS FOR BETTER LIVING
... THROUGH CHEMISTRY

DU PONT

MYLAR

®

POLYESTER FILM

ELECTRONICS — February 1, 1957

INSET — Central office equipment

holding *XY* records.

Why tape made with “Mylar’?

“We selected magnetic recording tape
made with ‘Mylar’* polyester film after
a long period of testing,” reports Mr.
J. D. McKay, design engineer of Strom-
berg-Carlson, division of General Dy-
namics Corporation. ‘“We had to be sure
the tape was tough enough to withstand
the grueling stops and starts of the re-
corder. We had to be sure the tape was
dimensionally stable—not be affected
by humidity. But, most important, the
tape had to be economical—it had to
provide long-lasting service with a min-

imum number of magazine changes.”’

This is but one of the hundreds of
new uses industry has found for mag-
neticrecordingtapemadewith‘“Mylar”.
Computer manufacturers, geologists,
audio and video engineers for TV broad-
casting, archivists, and guided missile
manufacturers are switching to record-
ing tapes made with ‘“Mylar’’ because
of thinner tape, better performance and
longer life. If you’re interested in more
informiation on ‘“Mylar”’ —or how tapes
made with ““Mylar’’ can help you speed
up service while cutting costs—send in
coupon below.

*Du Pont manufactures the base material ** Mylar” —not finished magnetic recording tape.
“Mylar” is a registered trademark for Du Pont’s brand ef polyester film.

E. I. du Pont de Nemours & Co. (Inc.), Film Dept.
Room E-2, Nemours Bldg., Wilmington 98, Delaware

|

|

|

l. Name

] O Please send your booklet out-

| lining advantages of magnetic re- Fi

| cording tape made with ““Mylar'". rm

| O Please send your booklet list- Address
| ing properties, applications and

| types of “Mylar” available. City

|

L e e e v . o i e T e S o —— —
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- The new A-MP Slriielded Wire Connectors and

application time cut to a

SHIELDED WIRE SPLICES and

for the aircraft and

This newest team of A-MP conneectors is ¢ ‘imped oxnto
shielded wires making permanent mechanieal and
electrical connections. More than three anc one-half
years of engineering and development have gone into
these new A-MP shielded wirzs parts, with advantages
that minimize application time and eosts. There are
no loose pieces required to make connectioas.

A splice between two shielded wires is comoaleted

by crimping the connector on each end wita

a recommended A-MP hand crimping tool

or appropriate pewer tooling, Grounding

connections are made with the Shielded Wize

Ferrule and similar tooling.

Shielded Wire Ferrules incorporate several 1ew.
features which facilitate inspection and seection
of the proper connector and ‘errule. These are:
color coding to identify wire sizes and inspection
ports to establish definitely and positively the
depth of the braid which is enclosed after crimping.

A rectangular window in the center of the
Shielded Wire Spliee enables the operator o*
inspector to see at a glance if the ends of tle inner
conductors are properly placec.

The new A-MP Shielded Wire team proves to be
the answer to faster, more compact splicing with
resultant superior performance.

February 1, 1957 — ELECTRONICS



minimum with A-MP
SHIELDED WIRE FERRULES

electronic industries

INCORPORATED

GENERAL OFFICE: HARRISBURG, PA.

A-MP of Canaia, Ltd., Toronto, Canada » A-MP- _Hollanc ™.V., s Berlogenbosch. Aolland
ircraft-Marine Produzts (G.B.) Ltd., London, England o Seciele 2-MP de Frence, Courberoie, Seime, France
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“Steelmaker to the Electrical Indusiry” is a title we have
earned the hard way . . . by the sweat of research and
pioneering development. In this mcdern world of gauges
and instruments, of automation, electronics and atomics,
the heart of the design is so often some silicon steel, high-
permeability alloy, or other special electrical material that
we produce. ® When yox need a steel to do what ordinary
steels cannot do—whether electrically or in resisting corro-
sion, heat, wear or great stress, call on us. Allegheny Ludlum
Steel Corporation, Oliver Bldg., Pittsburgh 22, Pa.

WEW 8042

Steets gom THE
Eecrronic AGE

STEELMAKERS to the Electrical Industry

Allegheny Ludlum

Watehouse stocks of AL Stainless Steels carried by all Ryerson plants

54 Want more information? Use post card on last page.

Meters

tell the tale
hut
SPECIAL

ELECTRICAL
ALLOYS

do the
work

£

Write for “MAGNETIC MATERIALS"

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

ADDRESS DEPT. E-86
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POWER

e High power ratings

e High power gain

e Rugged, compact mechanical design

e Welded, hermetically sealed package for stability and long life
] Excellgnt heat dissipation characteristics

Now Clevite can supply you with power transistors that fit
your ‘needs for audio applications, portable power supplies,
ete., from a full line of six types. All are-available in produc-
tion guantities. All are rated at 25 watts continuous operation
with infinite-heat sink — 15 watts with 36 sq. in. heat sink.

Clevite. . Power Transistor packaging is compact. Vacuum

“baking and hermetfic sealing of the package insure stability
and long life. Low thermal resistance between collector junc-
tion and large copper flange insures excellent heat conduction
from the package to the heat sink.

CLEVITE

TRANSISTOR PRODUCTS

241 Crescent St., Waltham 54, Mass. TWinbrook 4-9330

TG )

TRANSISTORS |

Clevite Power Transistors are
used in leading auto radios.

QUTLINE SPECIFICATIONS

| cte | cTP | CTP [CTP
TYPE 2N268 | 1111 | 2N257 | 1104 |1109 [1108 | Units

Instantaneous
Collector-to-Base
Voltage (absolute
maximum)
Junction
Temperature
(absolute
maximum)
Average Total
power Dissipation
(with inf. heat
sink @ 25°C)
Average Total
Power Dissipation
(with 36 sq. in.
heat sink @
25°C)

Power Gain
Frequency Cutoff |

—80

283 239 307| 232 279 20% @b

—80 | —40 I—40 —20 |—20 | Volts

85 & 85 85 85| °C

25 25 25 25 25 | Watts

15 i5 15 15 15 | watts

4 7 4 6 4| ke/s

a Vee = —14V; le =

b Vee = —7V; e

500 ma: RL = 30 £ (choke coupled); Re=10 £
500 ma; RL = 150 (choke coupled); Rg = 10 &b

Write for Data Sheet B-211

Clevite Divisions: Brusk Electronics Co. ® Cleveland Graphite Bronze Co. ® Clevite Harris Products Inc. @ Clevite Research Center ® Clevite Ltd.

ELECTRONICS — February 1, 1957
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HyperCore Electronic Cores measure up to the highest
standards of quality and performance. One check is not
enough . . . each core undergoes at least two rigid
inspections. The first makes certain that it is of the
specified size . . . and the second determines that finished
cores have the desired electrical qualities. All HyperCore
electronic cores must test well within industry tolerances.
Special tests for specific operating conditions can be

made also if desired.

These tests are the real proof of the superior fabrication
which combines the finest materials with superior “know
how”. Result; electronic cores that give better performance
.. . have greater flux carrying capacity and lower losses.
And since Moloney HyperCore Electronic Cores are
wound cores of cold-rolled oriented silicon steel, they are
smaller and lighter.

MEBE-17

Write for Catalog SR 206
“HyperCores for Magnetic
Components” and Catalog ST
3506 "Magnetic Components
for Electronic Applications.”

Specify HyperCore Cores for smaller,
low loss transformers

M OLONTEY ELECTRIC COMPANY

Plate and Filament Transformers ¢ Chokes « Unit Rectifiers « Modulation Transformers

and Reactors ¢ Pulse Transformers and Charging Chokes » HyperCores for Magnetic Components

Developmental Magnetic Components * Power and Distribution Transformers

SALES OFFICES IN ALL PRINCIPAL CITIES o FACTORIES AT ST, LOUIS 20, MO. AND TORONTO, ONT., CANADA
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SOLVED AT LOWER COST-

with greater reliability—hy this new
General Electric High Current Silicon Rectifier

i 10

v4

Packing greater rectifying capac-
ity into less space—with maximum
reliability and efficiency—is becom-
ing standard practice with General
Electric Silicon Rectifiers. And the
cost of these G-E High Current
Silicon Rectifiers, with their un-
matched performance, is now actu-
ally less than that of comparable
rectifying devices.

REQUIRE MINIMUM SPACE

The Silicon Rectifier pictured here
in full size has ratings up to 85
amps...yet measures less than 1%
inches in diameter. It operates, or
can be stored, safely at tempera-
tures from 200° to —65° centigrade
and checks out above 99% in efli-
ciency. Maximum peak inverse
voltage is 300. Silicon rectifiers of
higher ratings are on the way.

Produced by the alloy technique
developed in General Electric
laboratories, these high-capacity
rectifiers show no deterioration in
rectifier characteristies during

POWER DISSIPATION 8 MAXIMUM ALLOWABLE STUD TEMPERATURE
AS AFUNCTION OF FORWARD CURRENT
4JA60 RECTIFIER

extended life tests at full rated
condition. The silicon element is
hermetically sealed in a steel hous-
ing for protection against mois-
ture, fumes, dust, vibration, and
corrosion. Effective cooling is
assured by the tapered thread
“plumbing type” stud that screws
tight into heat sink or cooling fin.
WORK ANYWHERE... ON ANY APPLICATION
General Electric Silicon Rectifiers
are installed in any position or lo-
cation, and work in any rectifier
operation. They are now serving in
many applications such as arc
furnaces, welding, and protection
against cathodic erosion.

They are available now in differ-
ent voltage ranges, and meet rigid
military specifications. For de-
tailed information, consult your
local General Electric representa-
tive, or write to General Electric
Company,Semiconductor Products,
Section S2527, Electronics Park,
Syracuse, New York.

TYPICAL APPLICATION GENERAL ELECTRIC
HIGH CURRENT SILICON RECTIFIER

0 100
solL I CiRCUIT Three Phase Bridge Recti-
/ 74/ w fier, Resistive Load.
- 120 2
“f st /1 & DCOUTPUT 280 Volts, 215 amperes, 60
§ 70 // 1% &y kilowatts.
g =3 .
BT / 98¢ RECTIFIER Approximately one percent
o so|— soom  LOSSES (12 kilowatt).
3% ol / ,w%ﬁ COOLING One 6%-inch square, %"~
2 3§ REQUIRED thick copper fin for each of
£ o ——— 7oz six rectifying units when
g | H used with 2000 fpm 30°C
20 ———+—+— 180 % N . 3
S forced air. Free convection
o l— L1 lee cooling may be utilized by
increasing the fin area.
© ' 20 30 40 5\0 60 70 80 90 IO(;OO H
VOLUME Total volume of rectifiers
AVERAGE FORWARD CURRENT and ﬁns—less than IA; of a
cubic foot.
ISTOMER
IDENCE
»
e Er e o8 Progress /s Qur Most Important Product
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FROM DATA TO DIGITS...

Today Hughes is developing systems which
convert radar data and other information
to digital form and process it for use in
performing control functions.

These systems will be able to receive and
store vast quantities of data from many dif-
ferent sources and distribute it, after proc-
essing, over large and complex ground nets.

Sgppoocconce-

Special-purpose digital compuiters are em-
ployed, utilizing magnetic drum memory
and novel programming techniques. The
systems will also include visual displays and
employ the latest concepts of human engi-
neering to simplify equipment operation
and minimize the possibility of human
error. Vacuum tubes are being replaced by
transistors or ferrite cores in flip-flops,
registers, and amplifiers; and diode matri-
ces are being replaced by ferro-magnetic
circuitry.

These and other features of the new sys-
tems promise to maintain and extend
Hughes leadership in the fields of digital
computers and processing systems. In order
to design and build these and future sys-
tems, Hughes requires engineers with ex-
perience in electronic circuit design, logical
Tt design, electronic packaging, radar systems,
OO and many others.

For further information write us at the
address below.

HUGHES

1
|
[
x
|
i
!

———————-

RESEARCH AND DEVELOPMENT LABORATORIES

SCIENTIFIC STAFF RELATIONS

Hughes Aireraft Company, Culver City, Calif.

.....
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Make your selection from

HUGHES SILICON JUNGTION DIODES

STANDARD—HIGH TEMPERATURE » EXTREMELY HIGH BACK RESISTANCE »
SHARP BACK VOLTAGE BREAKDOWN,

This famous series of diodes comprises standard RETMA and JAN types,
as well as many specials—all noted for their exceptionally stable
characteristics. Performance reports without exception indicate that, in
military and commercial installations alike, the Hughes diodes have
maintained a phenomenal record of failure-free service. Registered types:
1N456, 1N457, 1N458, 1N459, 1N461, 1N462, 1N463 and 1N464.

QUICK RECOVERY—HIGH SPEED « HIGH TEMPERATURE - HIGH VOLTAGE.
Hughes Quick Recovery Diodes have significantly faster recovery than

even germanium computer diodes. The excellent high-frequency
characteristics of this new series enables you to use them instead of
vacuum or germanium diodes in flip-flop circuits, modulators and
demodulators, discriminator circuits, clamping and gating circuits, and
detectors. Types now available: 1IN625, 1N626, 1N627, IN628 and 1N629.

HIGH-CONDUCTANCE—HIGHER VOLTAGE « HIGHER CURRENT .
EXTREMELY HIGH BACK RESISTANCE - HIGH TEMPERATURE.

The first five types in this new series have been especially established to
fill specific applications requiring relatively moderate speed, with high
voltage and high current characteristics. Examples: high-current clamping,
magnetic amplifiers. Available at this time: HD6751, HD6752, HD6753,
HD6754 and HD6755.

All Hughes Silicon Junction Diodes are packaged in a one-piece, fusion-

sealed glass body, impervious to moisture. Maximum dimensions, diode
glass body: 0.105-inch diameter, by 0.265-inch length.

Whenever your circuit applications require diodes with
combinations of special characteristics, such as High Temperature,
High Conductance, Quick Recovery, or High Back Resistance,
be sure to make your sclection from the wide variety of Hughes
Silicon Junction Diodes. And remember—in germaniuur or
silicon diodes, HUGHES QUALITY nieans HIGHEST QUALITY!

For information, please write:

SEMICONDUCTOR DIVISION « HUGHES PRODUCTS
Tnternational Airport Station, Los Angeles 45, California

[
| |
{
! HUGHES PRODUCTS |
1 ]
e e ey s —_—
© 1957. HUGHES AIRCRAFT COMPANY 5
Want more information? Use post card on last page. 59



Eastern Cooling Units provide coolant liquid for maintaining within sofe operating
temperature limits liquid cooled electronic tubes or similar devices. The units are com-
plotely self-contained and usually prise such p ts as heat hangers, fans
or blowers, liquid pumps, reservoirs, flow switch, thermostat, etc.

Cooling units can be modified as required for varying conditions encountered in land
or sea as well as aircraft service. Almost all units are designed to meet such specifica-
tion as MIL-E-5400 and MIL-E-5272,

The units shown below are intended only to illustrate the varying requirements which
can be satisfied. By utilizing fairly standard components and designs based on broad
experience in this field, Eastern is able to provide at minimum cost equipment exactly
sviting a specific requirement.

1

on liquid cooling problems ranging from 200 %o

Eastern w

s your

20,000 watts dissipation.,

WITH

COOLING UNITS

By a sustoined program of research,
Eastern continuously extends the uses
of the latest units in electronic tube
cooling, pressurizing electronic equip-
ment, and pumping fuels and hydraulic

MODEL MB-J75, TYPE 200 DISSIPA-
TION: 2,000 watts. ALTITUDE RANGE:
sea level to 50,000 feet. POWER RE-
QUIRED: 28 volts D.C. WEIGHT: 25
pounds. SIZE: 10” x 15-15/16"° x 10%"
high.

MODEL E/HT-205, TYPE 200A DIS-
SIPATION: 1600 watts. ALTITUDE
RANGE: sea level to 5,000 feet. POWER
REQUIRED: 28 volts D.C. WEIGHT: 25
pounds. SIZE: 10” x 21 x 10” high.

MODEL MB-177, TYPE 202 DISSIPA-
TION: 1700 watts. ALTITUDE RANGE:
seo level to 50,000 feet. POWER RE-
QUIRED: 110 volt, 400 cycle, 3 phase.
WEIGHT: 27 pounds. SIZE: 10 x 19
15/32" x 7% high, per JAN-C-1720A,

MODEL E/HT-210, TYPE 200 DIS-
SIPATION: 1500 watts. ALTITUDE
RANGE: sea level to 10,000 feet, POWER
REQUIRED: 208 volts, 400 cycle, 3 phase.
WEIGHT: 35 pounds. SIZE: 11%"” x 19%*
x 12%2 high.

fluids. Research and testing laboratories, size B1.D1.
a model shop, and three manufacturing

plants provide the specialized equipment

and manpower to turn out fully qualified

units to meet appropriate government

specifications.

From our extensive line of existing units,
adaptations of these units, or completely
new designs, Eastern can provide equip-
ment to handle your project well. Your
inquiry is welcomed.

RisL 7P

s,
“rien *

EASTERN [INDUSTRIES, INC.

140-0" - “SHKMARTR | *S "T=R=E/[E T

MODEL E/HY-200, TYPE 201 DISSI..
PATION: 1,000 watts. ALTITUDE RANGE:
sea level to 50,000 feet. POWER RE-
QUIRED: 28 volts D.C. WEIGHT: 14%
pounds. SIZE: 10” x 10” x 6 high.

MODEL NO. 5-A DISSIPATION: 1,000
watts. ALTITUDE RANGE: sea level to
5,000 feet. POWER REQUIRED: 100 to
110 volts D.C. WEIGHT: 10 pounds. SIZE:
7% x 13%"” x 9-1/16” high,

HAMDEN 14, CQNNECTICUT

60 Want more information? Use post card on last page.
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AN
DREW HIGH GAIN ANTENNA IS

RUGGED, DEPENDABLE |

Says William E. Whiting
ziedorofConnnLnkaﬁons
ern County, California '

UNICATIONS DEPARTMENT
Telephone 3.1788 o

00

RADIO COMM
3.7671 — Ext. 23

William E. Whiting
Director of Communicotions
Moiling Address

p. O. Box 643

Bakerstiel d

S22 7772

lAKERSHELD, CALIFORNIA
Andrew gorporation B
363 East 75th Street e
Chicago 19, I1l. e
Gentlemen: S o
for the past 27 ;_

y of Kern has,
00 AntennaS

months, had two of your type 30
a mountain top at an elevation

At this 1ocation, during
eat amount

The Count

the winteT months, there is a &T
of ice and sleet and, at times, the wind reaches
oaching 100 m.p.h-
j1d-up cf ice

yelocities appT

been times when there was a bu
he elements were

tennas to such 2 degree that t
closed 1in the ice formation and the total
Even

thickness of the antenna was approximately B0
ittle noticeatle signal

under these conditions there was 1i
attenuation. In periodic phys
antennas, we have been unable

dzmaged elements, 1oose connec
that might be expected from the stralin

cantraction together with action of hig

at this jocation.

~hese antennas have given such complete satisfiction that
1 for our nev installation

§e are ordering two additiona
jevation on Breckenridge

which will be at 7,500 feet €
Mountain, jce and wind conditions will be as

severe as an d in California.
confident that they will give 23S good service as they

have at the lower elevation.

Yours very truly,

g, pirector of Communications

There have
on these an
entirely en

proken OT
ps——sonething

william E. Whitin
County of Kern

':’:ge]i?OOA antenna for
L - mc range has 6
db gain. Omnidi .
. Omnidirecti wito T
S s 7|gbh°gum um‘ennas with db gains
L i L o pprieel g ;or' complete information on. And
ntenna systems, wri 1 ey
by te for Communi-

“! with vertical 3
polarization
| —elimi .
i' T (wuslf?tlir)‘u'ez high angle and 450-470 mc ranges
. radiation ’ catien Ant
il . o enna Folder — No. 1
% 8K,

I:ulﬁplies the effective
ower of base and i
transmitters. . %
CORPORATION ;

363 EAST 75th STREET « CHITAGO 19
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small...accurate...reliable... precise
MICRO SWITCH Precision Switches
meet wide range of modern
electronic control requirements

Design engineers find MICRO SWITCH pre-
cision switches to be ideal components
for computers, high speed switching
devices and other industrial devices.

Whether the requirement is for an indi-
vidual switch—or a complete switch
assembly —MICRO swITCH Engineering
is at your service. Development of
precise, reliable switching components
1s our sole business. Our switching

specialists have met successfully many
knotty problems of switch design and
application. This long, practical experi-
ence will save You time and money.

A call to the nearest MICRO SWITCH
branch office will put MICRO swiTcH
Field and Factory Engineering to work
on your specific problem. This coopera-
tion can be your short cut to improved
design.

B LT —

Want more information? Use post card on last page.
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3-LIGHT PUSH BUTTON SWITCH
FOR COMPLEX
CONTROL PANELS

Here is a new, unique indicating
push button switch which lights
in three different colors. It is the
latest MICRO SWITCH develop-
ment for use in complex console
panels. This compact assembly
is ideal for applications where
absolute dependability is re-
quired. 1t has a reliable operat-
ing life through hundreds of
thousands of operations. Use is
simplified by a pre-wired con-
nector plug.

(Send for Data Sheet 110)

FOUR-CIRCUIT
SWITCH FOR
CONTROL OF
COMPLEX CIRCUIT

Here is a four-circuit double-break switch for simul-
taneous control of four isolated circuits. This small
switch is ideal in complex circuit applications where
space and weight are prime factors in switch selec-
tion. Two snap-action springs are operated with
each actuation of the plunger. This provides quick
make and break of the contacts in each of the four
double-break circuits. Electrical rating is 10
amperes 115-230 volts a-c; 10 amperes 30 volts d-c.

(Write for Catalog 78)

)

é‘\l"/"a

SEALED PUSH BUTTON ¥

SWITCH FOR PANEL |
EZ

MOUNTING APPLICATIONS Tk -

This MICRO SWITCH push button ol
switch for panel mounting is out- ; B L
standing because of its very small T
size and ease of installation. After e i
the push button is mounted on a

panel, the switching unit can be wired and then
easily snapped into place on the end of the button
assembly behind the panel. In addition, the push
button is sealed to keep dirt and moisture from
penetrating to the back of the panel. Switch has
operating force of 3 lbs., weighs but .05 lbs.

( Write for Catalog 75 “Subminiature Switches’)

MICRO SWITCH, a division of Honeywell,
is the pioneer in the manufacture of

precision snap-action switches.

SUBMINIATURE
SAFETY SWITCH
DEVICE '
FOR HAZARDOUS
EQUIPMENT LR

This MICRO SWITCH Submini-
ature door interlock switch
assembly is designed for use as a safety device on
such hazardous equipment as radio, radar, and
X-ray cabinets. Installed on the cabinet door the
switch automatically cuts off the power circuit when
the service door is opened. Assembly shown uses a
MICRO SWITCH Subminiature basic switch with
single-pole, double-throw contact arrangement.

(Write for Data Sheet 108)

|-

SUBMINIATURE

ROTARY

) SELECTOR

el SWITCH FOR
MULTIPLE-CIRCUIT CONTROL

This assembly is an 8-gang, 8-position rotary selec-
tor switch. It consists of 8 single-pole, double-throw
Subminiature basic switching units operated by
cams on a common shaft. Any combination of the
8 basic switching units may be actuated in any of
the 8 positions if cams are set to specifications at
the factory.Variations with from 2 to 8 single-pole,
double-throw basic switches are available.

(Write for Catalog 75 ‘‘Subminiature Switches’”)

SMALL HONEYWELL
MERCURY SWITCH
MEETS SMALL LOAD
CIRCUIT DEMANDS

The small Honeywell Mer-
cury Switch shown here is
especially designed for reliable service in low-energy
circuits. This switch meets the requirements of ap-
plications where space and economy are critical
factors. Mercury switches are widely used in ani-
mated displays, control and indicating devices,
home freezer units, alarms and hundreds of other
tilt-motion, low-force applications. Ratings avail-
able down to micro-volt, milli-ampere ranges.

(Write for Catalog 90 on ““Mercury Switches” )

MICRO SWITCH

A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY

In Canada, Leaside, Toronto 7, Ontario « FREEPORT, ILLINOIS

Went more information? Use post card on last page.
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ABOVE THE SEA & LORAN

HIGH-PERFORMANCE EQUIPMENT BY

SONAR, RADAR, LORAN and other related equipment designed
and built by Edo serves commerce and national defense below the sea,
on the sea, above the sea.

e Newly introduced Edo airborne LORAN puts this over-
ocean navigation aid in the pilot’s cockpit, so compact is
its design, so simple its direct-reading capability.

e Edo RADAR, with close-in definition heretofore unheard
of, provides safe, accurate navigation in the thickest
weather for vessels, large and small, in open sea or the
narrow confines of river, harbor or channel.

e Edo SONAR —active or passive—is in production for a
wide range of commercial and naval applications from
fish finding to long range submarine detection.

Whether it involves equipment for use below the sea, on the sea or
above the sea, Edo’s unique 33 years of wotk in aerodynamics, hydro-
dynamics and electronics gives the company a unique background of
experience that is reflected in the superior performance of equipment
bearing Edo’s famed flying fish emblem.

4
CORPORATION cCollege Point, L.I.,, N. Y, 5%
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Modern specialized ptants assure prampt delivery of Magnet Wire.

Auto-Lite Expands Productive Capacity to Assure
Quick Delivery of Finest Quality Magnet Wire

New facilities including filtered air conditioning, latest equipment, and rigid
production controls have been installed in Auto-Lite Wire Plants to give cus-

tomers a new high in production, quality, and service.

PLANTS and WAREHOUSES ...

Port Huron, Mich. . ' Hazleton, Pa. - Yonkers, N. Y. Chicago, lII. » Cincinnati, O.
YUkon 5-6131 GLadstone 5-4781 Murray Hill 9-1842 WEbster 9-3144 POplar 1-3600

LINOVW
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Newest Enameled Magnet Wire by Auto-Lite!

ELECTRICAL, PHYSICAL
AND CHEMICAL PROPERTIES

LectAlite magnet wire has been tested in accord-
ance with AIEE 57 and MIL-W-19583 thermal
aging test and found to be acceptable for Class
B applications. LectAlite can be applied to copper,

aluminum, steel or silver magnet wires. Ideal for

small electric motors, transformers, and TV yoke LectAlite Vinyl Acetal

. " Description of Test I i i
coils. Extreme resistance to Freon 12 and 22 and cscnplioniolilias msvlation Insulation |

low extractables make it an outstanding wire Build 0021 0023
insulation for hermetic refrigeration motors. Heat Aging—hrs. 125°C 1500 frs. 288 hrs.
Heat Aging Twist AIEE 200°C 506 hrs. 165 hrs.
Heat Aging Twist AIEE 225°C 110 hrs. 59 hrs.
z Heat Aging Twist AIEE 250°C 20 hrs. 17 hrs. }
@ @ / @ n Dry Dielectric Break- . [
down—KV/mil 2.5 10 3.5 KV/mil 1.5-2.0 KV/mil
: Wet Dielectric Break-
( N down-——KV/mil 1.1 KV/mil 1.1 KV /mil
| Wet Insulation Resistance 1-2 months 1-3 weeks
' G.E. Scrape Abrasion 45 41
LectALite opens new magnet wire fields Cut-Through Temperature °C  300-320° 170-180°C
throughout the electrical industry. Heat Shock (IX at 175°C (IX at 125°C
1 hr. 0.K. 1 hr. 0.K.
This new insulation offers more heat resist- Solderability Good— 900°F Very Poor
ance, higher thermoplastic flow, higher dielectric Extractables 0.5-2.5% 3.0-6.0%
strength, greater flexibility and lower extractables Solvent Resistance Good Good
than vinyl acetal insulation— with no increase in Freon 22 Resistance Excellent Fails
cost! Now available in sizes from 13 AWG Freon 12 Resistance Excellent Fair
through 30 AWG. Chemical Resistance I
59% Sulfuric Acid Very Good Very Good |
Tests indicate LectALite is the superior insu- 5% Hydrochloric Acid Very Good Very Good
lation for use in hermetic refrigeration motors due 19 Potassium Hydroxide Very Good Very Good
to its outstanding Freon 12 and 22 resistance plus Xylene Very Good Very Good
low extractables. LectALite insulation has been Cresylic Acid Good Poor
found to have 30°C margin over vinyl acetal Carbon Tetrachloride Very Good Very Good
insulation by test performed under AIEE No. 57, Naphtha Very Good Very Good
Oct. 1955, “Proposed Test Procedure for Evalua- Acetone Poor Poor
tion of the Thermal Stability of Enameled Wires” Alcohol Very Good Fair
and MIL-W-19583 (NAVY) “Military. Specifi- Pyridine Failed (Softens) Failed (Softens)

Solvent Crazing
(Stretched 5%
Dipped in Toluene)

Annealed 15 Min. at 105°C )
Dipped in Toluene No Crazing

Crazed Sample Heated 10
Min. at 150°C Heals Completely Heals Completely

cation Wire, Electrical, Magnet, High Temper-
ature, Film Insulated”, July 15, 1955. Impreg-
nation of LectALite wound coils can be done by

Very Slight Crazing  Crazes

any phenolic-alkyd type or suitable temperature Bnideline; Rajlure

rated impregnation varnishes.

Adherence Twist Test -4 in
sample twisted on its own
axis until coating twist
cracks 120 to wire break 57

The Auto-Lite magnet wire line is complete
in classes O, A, B, and H to meet your design
requirements.




Auto-Lite Magnet Wire Line Is Complete In All Classes

CLASS O (90°C)

COTTON-—-Unbleached, long-staple white
cotton protects primary insulation from damage
caused by sharp bends and mechanical handling.
Even wrapping forms a close, firm, continuous
covering for increased dielectric. Additional layers,
when required, are wound in opposite directions.
When impregnated or immersed in a liquid
dielectric, cotton is Class A insulation; when
used alone, it is Class O. Available with colored
tracers for coding. Manufactured to latest
NEMA specifications. Available in a variety of
combinations with other insulations. Double or
triple conductors, individually cotton or paper
covered, formed into a unit by an over-all cotion
or paper covering supplied to meet requirements.

PAPER A thin paper ribbon, wrapped

spirally with overlap, is bonded to wire with
adhesive. When impregnated or immersed in a
liquid dielectric, paper is Class A insulation; when
used alone, it is Class O. Similar to cotton in
protective qualities, occupies less space because
of uniformity of size, and increases dielectric.
Paper insulation is available with one cotton
wrap applied over two wraps of paper wound in
opposite directions. Available with wax coating.
Manufactured with multiple or single paper
with a 34 ” lap, on round, square, or rectangular
wire to the latest NEMA specifications.
Availability: Round, AWG #4 through #26;
Square, AWG #4 through #12;

Rectangular, width plus thickness not

to exceed 0.650”

CLASS A (105°C)

COTTON—When impregnated or immersed in a
liquid dielectric, cotton is Class A insulation.

PAPER-—When impregnated or immersed in a
liquid dielectric, paper is Class A insulation.

CONVENTIONAL ENAMEL—A smooth
uniform insulation with the basic electrical,
physical and chemical properties for limited use
as Class A insulation. Manufactured in single
and heavy grades to latest NEMA specifications.

Availability: Round, AWG #9 through #40.

FORMVAR—A synthetic insulation of vinyl
acetal, Formvar has better dielectric qualities,
higher heat resistance, better flexibility and
adherence, lower power factor and better
solvent resistance than conventional enamel.
Formvar is manufactured in single and heavy
grades to the latest NEMA specifications.

Availability: Round, AWG #4 through #40;
Square, AWG #4 through #12;

Rectangular, width plus thickness not

to exceed 0.650".

NyALite—Moisture resisting quality of a
Formvar base coat is coupled with an overcoating
of nylon, for its excellent craze resistance,

to produce NyALite. The high dielectric qualities
of each insulation combine to provide an
excellent magnet wire both in single and

heavy grades for winding difficult coils.

Availability: Round, AWG #8 through #40.

BondALite —A combination of a Formvar
insulation plus a thermoplastic overcoat.
BondALite can be quickly and easily bonded
wire-to-wire without damaging basic insulation.
BondAlLite can be bonded in three ways: oven
heat, electrical resistance, and solvents.

Ease of bonding simplifies manufacturing

of coils of the most complex forms.

BondALite No. 1 consists of Single Formvar with
the addition of a bond coating to bring it up to
the approximate dimension of Heavy Formvar.

BondAlLite No. 2 consists of Heavy Formvar
with a bond coating to bring it up to the
approximate dimensions of Triple Formvar.

BondALite No. 3 consists of Triple Formvar
with a bond coating to bring it up to the
approximate dimensions of Quadruple Formvar.

Availability: AWG #20 to #30.

SodALite A new polyurethane insulation
designed for ease of solderability at low
temperatures (650-700°F) without scratch
brushing or chemical stripping. SodALite has
excellent over-all electrical and physical properties,
approaching vinyl acetal insulation.

It is manufactured under exacting conditions

for ease of solderability.

Availability: AWG #8 through #40.



CLASS B (125° C)

LectALite— (See page 2)

IsALite—A new high temperature magnet wire
for use up to 150° C as tested by Underwriter’s
Laboratories and Auto-Lite tests performed
under AIEE No. 57. This magnet wire is
manufactured with a polyester type enamel
(Isonel) and found to have outstanding
physical, electrical and chemical properties.

Availability: Round, AWG #8 through #40.

Latest equipment and controls assure consistent quality.

WIRE-O-METER—This convenient slide-rule type
of pocket reference gives you complete specifi-
cations on all common sizes of wire. At a glance
it tells you area in circumference, feet to a
pound and pounds per thousand feet, turns
per lineal inch and per square inch, and ohms
per foot and ohms per pound.

MAGNET WIRE CATALOG—This quick reference is
full of facts covering many different types of
wire. It’s complete with physical, chemical,
electrical and military specifications.

AIRCRAFT WIRE AND CABLE KIT—This handy kit
gives you complete military specifications for
Auto-Lite Aircraft Wire including samples of
famous Auto-Lite 350 General Purpose High
Temperature Aircraft Wire,

WIRE GUIDE OF ELECTRICAL AND CHEMICAL PROP-
ERTIES—Here’s a handy reference that gives
you a complete run-down on 9 basic kinds
of insulation.

e

CLASS H (180°C)

GLASS-DACRON  An inorganic insulation

bonded with suitable organic-inorganic binders for

use at Class H ratings. Good electrical and

mechanical properties are incorporated in this

product to give improved flexibility and abrasion.

It is wrapped in an even spiral, forming close,
firm, continuous covering with single or double
glass-dacron for increased dielectric strength.

Availability: Round, AWG #4 through #26;
Square, AWG #4 through #12;

Rectangular, width plus thickness not

to exceed 0.650".
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MAIL TODAY

THE ELECTRIC AUTO-LITE COMPANY
WIRE AND CABLE DIVISION

PORT HURON, MICHIGAN

] MAGNET WIRE CATALOG [(] WIRE-O-METER

[7J AIRCRAFT WIRE AND CABLE KIT
[] WIRE GUIDE OF ELECTRICAL & CHEMICAL PROPERTIES

NAME__ .

FIRM__ o

ADDRESS. - . -
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Precision Resistors
Printed Circuit

To meet the requirements for printed circuitry,
RPC has developed Type P Encapsuloted Wire
Wound Precision Resistors Miniature, single
ended units designed for eosy rapid mounting
on printed circuit panels with no support other
than the wire leads. Many newly developed
techniques are employed in the manufacture
of Type P Resistors. These units can be oper-
ated in ombient temperatures up to 125°C.
and will withstond all applicable tests of MIL-
R-93A, Amdt. 3. Availoble in 6 sizes, rated
from 1/10 watt to .4 watt. 4" diameter by
5" long to %’ diameter by ;" long. Re-
sistance values to 3 megohms. Tolerances from
1% to 0.05%.

HIGH
QUALITY
RESISTORS -

High Frequency Resistors

Used where requirements call for very low
inductance, capacitance and skin effect in cir-
cvits involving pulses and steep wave fronts,
Depending on size and resistance value, these
resistors are usable at frequencies to over 400
mec. Resistance values range from 20 ohms to
100 megohms with tolerance of 20% to 5%.
2 types available.

TJYPE G resistors (shown) are tubular, in
6 sizes from 412"’ long x 34"’ diameter to 182"
long x 2" diometer. With band terminals or
ferrules, Power rating 10 to 100 watts.

TYPE F resistors (not shawn) in 8 sizes from
9/16” long x 0.10” diameter ta 612’ long x
9/16” diameter. Lugs or wire leads. Power
rating Va4 to 10 watts.

. ]
—_—

Encapsulated Precision
Wire Wound Resistors

RPC Type L Encapsulated Resistors will with-
stand temperature and humidity cycling, salt
water immersion and extremes of altitude, hu-
midity, corrosion ond shock without electrical
or mechanical deterioration. Type L resistors
are ovailable in many sizes and styles rang-
ing from sub-minioture to standard with lug
terminals, axio} or radiol wire leads. Avail-
able for operation at 105° C. or 125° C. am-
bient temperatures. These resistors will meet
all opplicable requirements of MIL-R-93A,
Amdt. 3. Type L can be furnished with all re-
sistance alloys and resistance tolerances from
1% to .02%.

ELECTRONICS

RPC is a widely recognized
supplier of high quality resistors
ta industry, Government Agen-
sies and the Armed Forces.
Advariced production methods,
modern equipment and scien-
tific skill enables RPC to manu-
facture resistors of highest
cuafity in large quantities at
reasonable cost. Modern manu-
- facturing plant is completely
" air zonditioned and equipped
~with electronic dust precipi-
fators to insure highest pro-
duction accuracy. RPC resistors
_are specified for use in instru-
merts, elecironic computers,

High Voltage Resistors

Type B Resistors are stoble compact units for
use up to 40 KV. These resistors are used for
VT voltmeter multipliers, high resistance volt-
oge dividers, bleeders, high resistonce stan-
dords and in radiation equipment. They can
be furnished in resistance to 100,000 megohms.
Available as tapped resistors and matched
pairs. Sizes range from a 1 watt resistor 1 inch
long x ¥, inch diameter rated at 3500 volts,
to a 10 watt resistor 6%5 inches long x ¥, inch
diameter rated at 40 KV. low temperature
and voltage coefficients. Standord resistance
tolerance 15%. Tolerances of 10%, 5% and
3% available. Tolerance of 2% ovailable in
matched pairs.

radiation equipment, aircraft

RN
-4

Wire Wound Precision Resistors

Type A Precision Resistors are widely used for
all general requirements. They are availoble
in o wide variety of sizes, styles and terminal
types. They can be furnished with all resis-
tance alloys in tolerances from 1% to .02%.
Type A will meet the requirements of MIL-R-
93A, Amdt. 2, Characteristic B. Special wind-
ing techniques, impregnation and therma!
aging result in resistors of exceptional sta-

« bility. Matched resistors, networks and special
assemblies can be supplied.

equipment and scientific “in-
struments. .
Test equipment and stand-

“ards for checking and calibrat-
ing are equalled by only a
jew of this country’s outstand-
ing laboratories. Our akility
to produce resistors of highest
quality coupled with prcmpt

~ delivery have established RPC

" _as_a leading manufacturer of
resistors. Small or large orders
are promptly filled.

~ Fepresentatives in  principal
citizs. For full information send

_ for- latest catalog. g -~ -

ESISTANCE

|
High Megohm Resistors

Type H Resistors are used in electrometer cir-
cuits, radiotion equipment and os high resis-
tance stondords. Resistance available to 100
million megohms, (10' ohms). For utmost sto-
bility under adverse conditions Type HSD and
HSK Hermeticolly Sealed are recommended.
Eight sizes from 7 inch to 3 inches long are
ovailable. Yoltage rating to 15,000 volts. Low
temperoture and voltage coefficients. Stond-
ord resistonce tolerance 10%. Toleronce of
5% and 3% available. Also matched poirs
2% tolerance.

ELECTRONICS — February 1, 1957
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CENTRAL R-F GENERATING SOURCE

Ej:j

COAX LINES
. T0 LOCAL TEST STATIONS

FOR 71 DIFFERENT SIGNALS
SHIELDED IN 2 ACE ENCLOSURES

% AN
\ N\

//

(o oot

P

ACE ENCLOSURE
FOR CRITICAL

RECEIVER TESTS
Y AN

N\

ht)

Almost all of the 70-odd r-f sig-
nals needed to test receivers in
RCA’s modern plant at Indianap-
olis, Indiana, are generated at a
central location. These signals are
then piped via coaxial cables to
testing sites throughout the plant.
This novel approach to produc-
tion line testing and aligning de-
creases r-f interference . . . allows
more precise adjustment of the
receivers.

For this system to work, how-
ever, the central r-f generators
must be shielded properly. Other-
wise, direct radiation of the oscil-
lators would interfere with the
receiver tests. In addition, certain
critical tests require that the re-
ceivers themselves be shielded
from all sorts of miscellaneous
electrical interference associated
with a large manufacturing plant.

66

To achieve its testing needs,
RCA installed three Ace solid
sheet metal enclosures (RFI De-
sign) *. Two measure over 30 feet
by 16 feet, stand ten feet high,
and house the powerful signal
generators. The third is used for
analyzing the television receivers.

All of the rooms are equipped
with air-conditioning, and two
personnel access doors. Coaxial
and electrical cables enter the en-
closures through special filter
traps designed to eliminate any
possible stray radiations.

In addition to supplying a
guaranteed 100 db attenuation
from 14 kc to 1000 mc. (they have
been known to hit 128 db), these
rooms offer RCA several distinct

advantages:
*Lindsay Structure

Want more information? Use post card on last page.

HOW RCA SHIELDS CENTRAL R-F SOURCE
FOR INTERFERENCE-FREE LOCAL TESTING

1. They may be easily moved
in the assembled state if the
plant should be rearranged.

2. Their dimensions may be
altered, if necessary, by
adding or removing inter-
changeable panels.

3. They are designed for ex-
ceptionally long life with
no decrease in attenuation
due to aging.

The Indianapolis installation
shows just one of the ways in
which Ace enclosures are being
used today in industrial, mili-
tary, and medical applications.
An Ace Sales Engineer would be
glad to show you how you can
solve your interference problems
with comparable success. Write
for further information—a free
catalog on standard enclosures is
yours for the asking.

First and Finest in Shielded Enclosures

ACE ENGINEERING & MACHINE CO,, INC. 3644 N. Lawrence St. ¢ Phila. 40, Pa.
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‘“Dutch Boy” gets inside story
on printed circuit soldering

Photomicrographs of
printed circuit soldered leads,
polished, etched, and magnified by 32.

®

...develops solders and fluxes that give
stronger joints, coat more uniformly,
show higher conductivity

“Dutch Boy” researchers keep a
close eye on printed circuit
soldering.

For example, they cross-section
soldered leads, polish, and exam-
ine the polished sections under
the microscope.

Most such joints prove too weak

The photomicrograph above left
shows why. Notice this typical
joint is honeycombed with poros-
ity. Arrows point to holes.

ELECTRONICS — February 1, 1957

Now look at the photomicro-
graph on the right. This joint is
strong. Non-porous.

How was joint on the right
made stronger?

No great trick. A “Dutch Boy”
Solder Specialist simply worked
out slight improvements in flux
and solder formulae and operat-
ing conditions.

Maybe this would help improve
your printed circuits.

Want more information? Use post card on last page.

Arrows point out porosity that
weakens the joint in this typical
printed circuit soldered lead.

In this “Dutch Boy” joint
porosity has been done away
with. Joint is stronger.

“Dutch Boy” solders develop
maximum surface tension. They
don’t form “tear drops” when
coated boards are lifted from the
bath...they improve coating uni-
formity. The residual flux is both
non-corrosive and non-conduc-
tive, and can be left on the sol-
dered board.

So, if you feel there is room
for improvement in your printed
circuit soldering, look first to
“Dutch Boy”. Write, giving de-
tails if possible, to National Lead
Company, 111 Broadway, New
York 6, N. Y.

Diile/ Boy.

SOLDER AND FLUXES

67



HOW TO TEST CORES

With the growing realization that cores are here to stay, more companies
every day are expressing an interest in their application. But as Burroughs
discovered some six years ago, a core investigation program must be a
core festing program as well. And since the special equipment and pro-
cedures needed for core testing were not available at the time, Burroughs
had to develop them.

These tools and techniques, born of a practical need.are available now
for your core testing needs. The todl is the Burroughs BCT-301, o com-
plete and flexible system for accurately measuring the operating charac-
teristics of tape wound cores. Allowing precise control over frequency,
pattern, amplitude, and rise time of the core driving signal, the BCT-301
gives you extremely accurate measurements of the switching time of the
core as well as the amplitude of the output pulse. And since it is con-
structed of unitized sections, the BCT-301 can be expanded and modified
to meet new testing requirements as they arise.

But the BCT-301 is more than just a tool. With it you get the benefit of
techniques and procedures which are now in everyday use at Burroughs,
and are accepted practice among major core manufacturers. If you're
interested in designing tape wound cores into your products, we'll be
glad to send you additional detailed information on the BCT-301. Or, if
you wish, have a Burroughs Scles Engineer demonstrate how the BCT-301
can get your core testing program off the ground ... NOW.

Figure (D shows the peak voltage amplitude of the
output pulse being measured with the calibrating
voltage. For amplitudes less than one volt,
measurements can be made in millivolts.

Figure (2) shows the calibrating voltage being used to
measure pulse width at 10% of the amplitude.

tools for engineers

Burroughs

Burroughs Corporation =+ ELECTRONIC INSTRUMENTS DIVISION
DEPARTMENT C ¢ 1209 VINE STREET ¢ PHILADELPHIA 7, PENNSYLVANIA
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... WwWithh the BCT-301

A Complete and Flexible Core Testing System

The BCT-301 has been designed expressly for the individual
testing of square loop cores. It provides precise control

over the frequency, pattern, amplitude and rise time of the core
driving signal, and allows extremely accurate measurements

of the switching time of the core, as well as the amplitude of the
output pulse. The unit is composed of five basic sections, each
of which can be replaced or expanded for other types

of core testing.

Core Mounting Jig This low-noise test mounting jig applies
tight single turn loops around the core for input and output
windings. [t has been designed to minimize nof only pickup by
the secondary, but also other disturbances caused by air flux.
Adjustable pins accommodate a wide range of bobbin sizes
with equal precision.

Pattern Generator The Pattern Generator provides extreme
flexibility in generating the pulse patterns which are applied
to the core. This section of the system controls the pulse
spacing, repetition rate of the cycle, and the number

of pulses in the pattern.

Current Drivers Two Current drivers convert the voltages
from the pattern generator into the positive and negative
constant current pulses used for driving the core.
Front panel controls provide:

Variable current amplitude from O to 1.0 ampere
Variable rise time from 0.2 usec. to 1.0 usec.
Variable pulse duration from 1.0 usec. to 10.0 usec.

Calibrator The calibrator is designed to accurately measure
currents and voltages. It permits the measurement of both the
driving current and the amplitude of the output voltage with an
error of less than 1%. When used with a calibrated oscilloscope,
it makes possible highly accurate readings of switching time.

Power Supply The power supply provides seven regulated
d-c voltages.

ELECTRONICS — February .1( 1957 Want more information? Use post card on last page. 69
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Ask For

This Important
Working Data

The Grant Industrial
Slide Catalogue is a
working manual on
built-in accessibility.
Ask us to mail your
free copy.

to meet every operating sitvation!?
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accessibility
space saving
speedy maintenance

Grant Industrial Slides afford substantial, practical mountings for nearly
all types of assemblies—electronic, hydraulie, pneumatic, mechanical.
They allow quick access...the pivoting types permit testing or work on
underside as well as top of chassis...also provide for quick release of
chassis for bench servicing. Slide mounting usually eliminates need for
rear access doors and rear aisles—a very important saving of space.
Grant slides are soundly engineered, durable and dependable.

Load capacities range up to 500 Ibs. and more.

-
s

Grant engineers and representatives in all important industrial areas
offer specialized experience—will aid in working out custom variations to
adapt standard slides to especially exacting requirements.

N

v

7%

a n* INDUSTRIAL SLIDES

Grant Pulley and Hardware Corporation
31-73 Whitestone Parkway, Flushing 54, N.Y.
944 Long Beach Avenue, Los Angeles 21, Calif.

Want more information? Use post card on last page.
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NEW GRID-
CONTROLLED
KLYSTRON NOW
IN QUANTITY

PRODUCTION

A' 8 9 HIGH-POWER PULSE AMPLIFIER
it FOR AIR NAVIGATION SYSTEMS

GENMERAL CHARACTERISTICS
Frequency Range 960 to 1215 mc

In introducing the SAL-89, Sperry is offering the first production
tube featuring grid-controlled pulse operation for ease of modulation.

) LIS 1 ) A . Peak Output Power 30 kw
This tube, with its unique technological advances, was designed : Grid Bias (Negative) 1% of Beam
. . o . . . Voltage
specifically for air navigation and traffic control service. : Grid Drive (Positive) 2.2% of Beam
With grid control, Sperry has greatly eased the problem of modulating . Voltage

. i TYPICAL PULSE OPERATION
high-power klystrons. For example, only 575-volt pulses are now . Frequency 1100 me
required to modulate the tube where previously 10,000-volt pulses were ¢ Grid Bias 170 v

- C 1 2 . o Grid Drive 575 v

necessary. Specially shaped pulses are also easily applied to the tube. : R.f Input Peak Power o
. 0 . R-f Qutput Peak Power 25 kw

SAL-89 1ncorpor.ates s.paf:e-charge focusing, anothe.r Sperry . Duty Cycle oe
development, which eliminates large, heavy magnetic . Beam Voltage 17 kv

structures and simplifies cooling. Integral resonant

cavities make external microwave circuits with their ELECTRONIC TUSE DIVISION

associated sliding contacts unnecessary. 5 HV 0’[06’0010[ 00”/0‘4’/

For further information on this new tube, write our Great Neck, New York
Electronic Tube Division. DIVISION OF SPERRY RAND CORPORATION

CLEVELAND * NEW ORLEANS * BROOKLYN
LOS ANGELES - SAN FRANCISCO - SEATTLE
IN CANADA: SPERRY GYROSCOPE COMPANY
OF CANADA, LIMITED, MONTREAL, QUEBEC
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The revolutionary new
waveguide equipment
shown here represents

a practical, efficient
adaptation of an ultra-
modern concept of wave-
guide instrumentation.
Emphasis throughout is
on functional simplicity,
rugged dependability,
highest accuracy, and low
cost. The instruments

are offered as individual
basic test components,
yet all are integrated
electronically and
mechanically with.the

-hp- waveguide line,

There has been no com-
promise with traditional
-hp- quality in extending
-hp- waveguide instrument
coverage to the 40 KMC
region. Yet there is present
the same ingenious design
simplicity which make
possible mass-production
economy—low cost to you.

Today, more than ever,
-hp- offers you the

best value in waveguide
instrumentation ever
available.

HEWLETT-PACKARD COMPANY

3809A Page Miil Road ¢ Palo Alto, Calif., U.S.A.

Cable “HEWPACK' ¢ DAvenport 5-4451
Field engineers in all principal areas

See your

»

i

-y

'y A

each covers full waveguide band

accurate, stable, versatile
-hp- quality at low cost
easy set-up, simple operation

| T W
-hp- 375A Variable Flap
Attenuators. For introduc-
ing variable pawer levels,
or isolating power sources
and laads. Consists of a
single slotted section with
movable matched resistive
strip. SWR less than 1.15
-hp- K375A, $60.00. -hp-
R375A, $70.00.

" { -hp- 752 Directional Cou-
plers. Available with cou- B8
pling factors of 3, 10 anc §
20 db 0.7 db ful
range. SWR better ther
1.05. Directivity 40 db s
better aver entire rang=
-hp- K752, $100.00. -hp
R752, $120.00.

~hp- 910A Waveguide
Terminations. Matched
load for use where wave-
guide must be terminated
in its characteristic im~
pedance. Residual reflec-
tion approx. 1.0%. Ave--
age power 0.5 watts, -hp-
K?10A, $30.00. -hg-
RP10A, $35.00.

representative for quality



1 complete
coverage

¢« -hp- 814A UNIVERSAL
PROBE CARRIAGE

Covering frequencies 12.4 to 40.0 KMC, the
new, convenient -hp- 814A mounts -hp- 815A
Waveguide Slotted Sections in P, K and R
| bands. Waveguides may be interchanged in-
W stantly with positive-accuracy alignment. For
: use with the new -hp- 446A Broadband Prooe
© ($145.00), the 814A Carriage provides direct
readings to 0.1 mm and interpolation to 0.J]
mm {approximately 0.001 wavelength). Dial
adjusts quickly for differential readings; accu-
racy is assured by a precision-threaded drve
free of backlash. SWR to 1.02 is easily read,

and slope error can be eliminated. $225.00.

W e i

{ -hp- 870A Slide Screw
Tuners. For flattening
waveguide systems. Probe
sets up SWR which can-
cels existing SWR. No
back lash in adjustments,
Accuracy SWR 1.02. -hp-
K870A, $140.00. -hp-
R870A, $140.00.

| 4 -hp- 914A Moving
Loads. Low reflectance
load (1.0%). load posi-
tion variable at least 3
wavelength, permitting
reversing phase of residu-
al reflection. -hp- K914A,
$65.00. -hp- R914A,
$75.00.

-
—-—
.

K-band R-band
18 to 26.5 KMC 26.5 t0 40.0 KMC

500" t0 .250" 360" to .220"

4 -hp- 815A Slotec Sec-
tions. Exiremely areful
machining insuras time-
saving accuracy for meas-

r —— uring SWR to delermine
’ reflectior, match asd im-
Q pedance Machirec from
[ tellurium coppeg 2xteri-
| wUE _ or rhodium plated %o pre-
vent c¢orrosion. -hp-
P815A, K815A, cr RBI5A,

$200.00.

5

4 -hp- 487A Themmistor
Mounts. Brcadband
mounts for fask. occurate
power measurements,
Negative-temperature ¢o-
efficien* thermistars pro-
vide burnout prctection.
SWR approx. 2.2. -hp-
K487A, $85.00.

L 4 -hp- E80A E-H Tuners.
For tuning high power
systems or setups where
lZw lezkage is 2ssen'ial. Remember
Consisss of hybrid tee,
with movable choke shoris
in shunt and series arm. -hp- also offers
-hp- K380A, $155.00. -hp-
R880A, $170.00. complete

wavegLide

instrumentation
-hp- §20A Adjustable ! 3 fhl’O\ld\ 18
Shors. Choke type od- KMC forS, G
justasle shorts for intro- g
ducirg reactance in com-
binafion with detecting J’ H, Xand

sectiens, series, shunt or
hybr'd tees. -hp- K920A,
$75.00. -hp- R920A,
$85.00.

P bends!

%

waveguide instrumentation 3 through 40 KM(C!



Ucinite Magnetron Connectors

Ucinite manufactures a variety of special
connectors for the heater and heater-
cathode terminals of magnetrons. Many
of these have been adapted for special ap-
plications as to size and function to meet
the sealing and mounting requirements of
high temperature and high altitude opera-
tion and other special conditions.
Connectors are coaxial in construction
and can be supplied with built-in capaci-

ELECTRICAL ASSEMBLIES

Want more information? Use post card on last page.

tors for added protection. Connecting
leads of any length can be furnished to
customer’s specifications.

With an experienced staff of design en-
gineers, plus complete facilities for volume
proeduction, Ucinite is capable of supplying
practically any need for metal or metal-
and-plastics assemblies. Call your nearest
Ucinite or United-Carr representative for
full information or write directly to us.

Specialists in

™

ELECTRICAL ASSEMBLIES,

RADIO AND AUTOMOTIVE
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When you “team 2p”’ with C-A-C, you
have at your disposal an ovtstanding
enzineering staff ... backed bz facilities
of the world’s largest exclusive pro-
ducer f toroidal omponents.

COMMUNICATION
ACCESSORIES COMPANY

ickman Mills, Missoari s Phone Karsas City, South 1-6111

A Subsidiary of se
Codins Radio Com_ any

c-117




NEW DESIGN DATA
on Armco Thin Electrical Steels
NOW AVAILABLE

Booklet gives designers of high frequency equipment, 400 to 200,000
cycles, basic data on Armco's 1 to 7 mil iron-silicon materials, plus 39

pages of design curves on pertinent magnetic properties.

Design information in the new catalog “Armco Thin
Electrical Steels” enables you to make more effective
use of the multiple advantages of Armco Tran-Cor
T (7 and 5 mils), Oriented T (4, 2 and 1 mil) and
Oriented T-S (4 mil).

New Data Included

Added to the extensive information in the original
edition are 18 new sets of curves which expand the
data on 4 mil material, offer a widened range of DC
properties, and include data on operation at elevated

ARMCO STEEL CORPORATION

SHEFFIELD STEEL DIVISION

76 Want more.information? Use post card on last page.

* ARMCO DRAINAGE & METAL PRODUCTS, INC.

temperatures. A detailed discussion of testing meth-
ods is also included.

Selection of the grade and gage for most efficient
balance of performance and cost is simplified with
this helpful, easy-to-use new Armco booklet. The
facts you need for designing maximum-performance
aircraft, television, radio and higher frequency equip-
ment are at your finger tips.

Write us today for your copy of the 1956 edition of
“Armco Thin Electrical Steels.”

. . , pRM Co:
2616 Curtis Street, Middietown, Ohio \/ ®

* THE ARMCO INTERNATIONAL CORPORATION
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Use the MAGNIVOLT,
either portable or
eassly rack mounted,
as a dependable
D-C vol/tage source
in such demanding
applicaticns as
these...

ELECTRONICS — February 1, 1957

strain-gage excitation

d-c amplifier filament supply
computer filament supply
incoming parts inspection
production-line testing
calibration reference
standard light-source power

radio and radar research

CORPORATION

regulated
D-C power
supplies

Here’s a closely regulated D-C Power
Supply accurate enough for the most
exacting laboratory use, yet sufficiently
rugged to use out in the plant for
production testing and quality-control
work. Back of this unusual combination
is the Leach MAGNIVOLT’s construc-
tion . . . it uses only static components,
contains no vacuum tubes or other
fragile parts. Heart of the unit is a
design based on magnetic amplifiers
and selenium rectifiers, assurance of
stability today and long, maintenance-
free dependability for years to come.

PERFORMANCE SPECIFICATIONS
ACinput.............. 120 volts, 60-cycle, single phase

D-C Output.......... 3-32 volts {continuously adjustable)
at 0 to full-rated amperage

Ratings Available............... 5 to 30 amperes (max.)

Voltage Regulation. .. 2% from 24 to 32 volts for load
change of no-load to full-load and for suppy-voltage
change from 105 to 125 volts

Ripple.......covveiiniinnns. less than 1% r.m.s.

Recovery Time. ..less than 0.2 seconds to reach 1% of
regulated voltage
{no-load to full-load or full-load to no-load)

MAGNIVOLT models are available for immediate delivery

INET-PALMER DIVISION

4441 SOUTH SANTA FE AVENUE e« LOS ANGELES 58, CALIFORNIA

DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA

Want more information? Use post card on last page. 77



FROM A “CAT’'S WHISKER”

TO A COLISEUM!

Crystal sets to satellites . . . only decades away from the first primitive experiments
looms today’s giant 12 billion dollar radio-electronics industry. Now, all 4 floors of New
York City’s Coliseum are needed to display one year’s growth!

The purpose of The Radio Engineering Show is to bring new and stimulating ideas
in radio-electronics to engineers. To achieve this,more than 200 papers will be presented
by 22 professional groups at the Convention’s 55 technical sessions. Over 800 new ideas in
radio-electronics engineering will also be presented by 834 exhibitors representing more
than 80% of the productive capacity of the industry.

Yes, it’s big in size, big in scope. Whatever your special interests, attending this Con-

vention can cut weeks off your “keeping informed” time. Plan now to be there.

Save time; a whole year’s p,!ductiue
effort seen in days! ~ See all that’s new in radio-electronics products, develop-
ments, and engineering—meet the men responsible!  Hear the best technical

papers about your specialty! = Meet old [riends, make new ones, enjoy asso-

ciation and social events!

B | ) ':r- IRE Members $1.00
T,I“;;l ﬂ\TirrT ﬂ/ "l' ] ﬂ ; I Non-members $3.00
il ‘
I l Il .
| I
“| l | 1 I” ” |
| ",[ i l The IRE Natlonal
1 ’ | | il ’.' il Convention
Hl| || V”l‘l Waldorf-Astoria Hotel
ll i ’; T U[M - and The Radlo Engineering Show
. I:', “ % A !1 L . Coliseum
) I i PR ~ LS
’:'»‘:J l - [ l| Jo }4:‘ v s New York City
.l\{'t;:};:fr_,_:‘;?: §jT mi 3
N'QL\I ‘T;‘i.&. S // -T “gs
1 Y

The

| / 5 f
“‘% 4,
PRODUCTION ’Q‘Q

& 3 lecture halls\/é : lns’qtute of
INSTRUMENTS /“’- ® Radio
& COMPONENTS Engineers
COMPONENT PARTS/ - LJ«

EQUIPMENT 1 East 79th Street, New York 21, N.Y.
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problems accompanying the selection of pracious metal
METAL contacts to suit individual requirements. The following
PLATINUM, PALLADIUM and GOLD, in pure or alloy form,
GUNTAGTS for supply as wire, rod, sheet, and as fabricated forms,
, ' such as rivets, discs, solderbacks, welding tvpes, overlay,
contacts, SILVER provides high resistance to atmospheric
UPERATI NG corrosion. Silver Alloys—which contain base metals to

sticking and metal transfer.

L":E AND PLATINUM AND PLATINUM ALLOYS

UNVARYI N G of platinum can be maintained at a low value throughout
its operating life. Platinum alloys provide higher melting
points and hardness, greater resistance to deformation,

Progressive research development policies, coupled
with vast experience in related fields, enable BAKER to
P R EG I U U S apply its know-how in precious metals to meet the diverse
BAKER precious metal materials serve to illustrate what
BAKER's research departments make available in SILVER,
edgelay, inlay and irregular shapes.
SILVER AND SILVER ALLOYS
P V D I_ N One of the most widely used materials for electrical
achieve specific properties — provide other modified char-
acteristics, such as increased resistance to arc erosion,
Offering a higher resistance to tarnish and corrosion
than any other contact material, the contact resistance
' : longer life and increased resistance to sticking and metal
PERFORMANCE S
Write for complete catalog material znd details.

NITRONEAL® GAS GENERATOR FINE WIRE of ductile and  RHOBIUM PLATING provides
economically and safely pro-  non-ductile material meets  a hard, brilliant white,
vides fully automatic furnace  the expanding require-  non-tarnishable surface
brazing and bright annealing  ments of industry with  extremely resistant to cor-
of stainless steal. highest quality. rosive conditions.

V:7.1. ¢ 7. 4 precious
' METALS

BAKER & C€O., INC.

113 ASTOR STREET, NEWARK 2, NEW JERSEY
NEWYORK . SAN FRANCISCO . LOSANGELES . CHICAGO

(E’NGELHAR.D INDUS TRIES )

RESEARGCH MAANTAINS BAKER'S LEADERSHIP I N PRECIODUS METALS
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Hlectron T'ube INews

~-from Sylvania

Ztontributing fo @quipment performance

éverywhere in electronics

Sylvania adds its newest reliability factor
te premium subminiature tubes

— “White noise” vibration test is worthy measure of
the superior construction of the button-hzader sub-
miniature.

A full line of Sylvania “gold brand” subminiature
tubes is now being “white noise” tested on a pro-

This unretouched oscillogram demonstrates the wide spec-
trum of frequencies inherent in the “white noise” vibration
test, which is applied to the tube.

duction basis. Thus a new measure of reliability has
been added to the tubes already acknowledged as the
world’s most reliable.

The “white noise” test presents a full range of fre-
quencies over a broad spectrum at peak g-levels of 15
and provides a closer approximation of vibrational
environment encountered in guided missile and other
vehicular applications.

The ability of Sylvania subminiatures to submit to
this more exacting test is dramatic proof of the supe-
rior construction of the button-header design. Stronger
leads, vertical support in three rather than a single
vertical plane, wider spacings — these and other fea-
tures of the button-header have added considerable
impetus to the accepted use of Sylvania “Gold Brand”
subminiatures in guided missiles.

Here’s a simple comparison of
the advantage of Sylvania’s
“donut ridge” button-header
over ordinary types. When the
leads are bent sharply as shown,
ordinary headers will flake,
chip, or crack; but leads bend
cleanly around the ‘‘donut
ridge’’ in Sylvania ‘“‘Gold
Brand” subminiatures.

Ordinary Sylvanie

button hemnder donutridge"

button header

—1in
military

eqguirment

R R

LI 1

For the first time by any manufacturer, subminiature
tubes are being given the “white noise” vibration test
in addition to the currently used static-vibration tests
at 40 cps and 15 g. Types listed are now being tested
for “white noise.”

Type 5636................ UHF pentode
Type 5639. .............. Video pentode
Type 5718......... UHF medium Mu triode
Type: 5719ka s e gy, snwmss High Mu triode
Type 5840....... UHF sharp cutoff pentode
Type 5899..UHF semi-remote cutoff pentode
Type 5902...... Audio Beam Power Pentode
Type 5977............ Medium Mu Triode
Type 6021...... Medium Mu Double Triode
Type 6111...... Medium Mu Double Triode
Type 6112......... High Mu Double Triode
Type 6205....... UHF sharp cutoff pentode
Type 6206..UHF semi-remote cutoff pentode
Type 6788wz snaz samuwra s s ws RF Pentode

New Subminiature RF Pentode
is Tailor-made
for Guided Missiles

The new Sylvania Type 6788 features
high gain in the audio region and has
exceptionally low vibrational noise,
making it ideally suited for guided-
missile application.

It is the first subminiature tube released from
Sylvania’