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NEWS AT A GLANCE

MISSILES CONTROL 50%
OF DEFENSE WORK AS

.. . Two dozen projects approach
production phase; component re-
liability is key to success (page
13)/Survey reveals advancement
opportunity is major factor when
engineers change jobs (page ]7)/
Corporate research directors dis-
close yardsticks for determining
how much basic research is
needed (page 20)/Air Force read-
ies test and training site as $ Va-
billion ICBM nears completion

(page 30)
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High performance

ferrite
isolators

Firrree sorators increase the re-
liability of microwave system per-
formance by protecting the
microwave power source [rom other
transmission line components’
enerzy reflections.

Sylvania is a leading exponent of

this new microwave concept and
offers the microwave designer a line
of hizh performance isolators which
are the products of a completely
integrated program of ferrite re-
search and dexelopment.

Rescarch in ferrite materials is
carried out in Sylvania’s Chemistry

Laboratory, in Flushing. New York.
To this. Sylvania adds basic re-
scarch on ferrite devices at its Mi-
crowave Physics Laboratory, in
Mountain View, California.

The developments of these sepa-
rate programs are integrated inte
Sslvania’s expericnced microwave
product design and production at
Weburn, Massachusetts.,

The result . .. a full line of high
perfornance quality ferrite isolators
which provide the designer with
means for new and improved mi-
CrOWAVe systems.

¥ SYLVANIA

RADIO -

TELEVISION -

ELECTRONICS -

Sylvania implements microwave’s newest
circuit concept with a full line of—

Type FD1037 —a 3" broad band
X-kond ferrite isolator

Characteristics up to 125° €. Ambient Temp.:

Type FD1013 —
2" broad band X-band isolator

Characteristics up to 125° C. Amb’ent Temp.:
8.00 to 9600 mc.
.10 db Min.
0.6 db Max.
100 W Max.
100 KW Max.

Frequency Range... ..
Isolation.

Average Power
Peak Power

Type FD977 —5" C-Band lsolator
for Airborne Weather Radar

Frequency.............. ..... 5400 mc. + 30 mc.
Isolation. . ... .................. .. 15 db Min,
Insertion loss. .. 1 db Max.
Average Power................. 125 W Muc.
Peak Power...................... 125 KW Max.

Low Power Types for
Microwave Link Applications

Type FD962..7.1 to 8.0 kmc.
Type FD963. 4.5 to 5.0 kmc.
Average Power
Insertion Loss.

For complete details and specifications on
A-20-R.

these Ferrite Isolators, write Dept.

Syivania Lirciric Propuors Ine,
1740 Broadway, New York 19, N YL
In Canada: Sylvania Elecric (Canaday Lid.
Shell Fower Buildine . Nonreal

Isolation 35 db Min.
Isolation 25 db Min.

ATOMIC ENERGY
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electronics march technical

It’s the first IRE Show in New York’s
Coliseum and attendance will be the
biggest ever. Everyone with a stake in
the electronic industry will be there
March 18th to 21st for the 1957 edition
of the Institute of Radio Engineers
Show. Engineer or salesman, elec-
tronic designer, technician, manufac-
turer . . . they’ll be there to see the
latest equipment, circuitry, compo-
nents and materials.

And before the big show, every im-
portant man in the electronic field will
be studying the March 1st Technical
Edition of ELECTRONICS . . . and
buying from its advertising pages.

visit your electronics representative at booth ..
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edition is the big IRE Show Issue

This pre-show issue is important to
the entire industry.

Exhibitors insure wide attendance at
your IRE Show booth through the ad-
vertising pages of the March Techni-
cal Edition of ELECTRONICS. Show
off your new products and preview
your IRE booth in your selling mes-
sage. Now is the time to make adver-
tising space reservations for this all-
important issue which will be referred
to before and during attendance at the
exhibit and throughout the year.

For non-exhibitors, this carefully-read
March Technical Edition of ELEC-
TRONICS can describe your products

. .. for it is a “show in print.” This
issue of ELECTRONICS has firmly
established itself as the important con-
vention publication . . . the product
show place in conjunction with the
IRE Show. Consistent increases in the
amount of advertising space in this
pre-show issue from year to year
prove this is the way for exhibitors
and non-exhibitors to reach the entire
industry at show time.

You cannot afford to miss this impor-
tant issue. Closing date for the March

1st Technical Edition of ELECTRON-

ICS is February 1st for complete
plates; January 25th for copy to set.

electronics

A McGRAW-HILL PUBLICATION, 330 WEST 42ND STREET, NEW YORK 36, N. Y.



Broadband X-band
ISOLAT OR -

S

covers 8.2 to 12.4 KMC

One Isolator for entire X-band! Maximum for-
ward attenuation 1.5 db; at least 25 db reverse
attenuation! Low 1.2 SWR! Models for other
bands coming soon!

No longer must you buy expensive narrow-band Isclators
for every frequency band you work with. The new -4p-
X365A is a true broadband Isolator—one precision instru-
ment giving you almost flat rejection over the entire X-band.

-hp- X365A employs the Faraday principle of field rota-
tion. Two axially magnetized ferrite rods mounted inside
a round, vaned wavegunde rotate the planes of polarization
45° each This rotation, in combination with precisely lo-
cated attenuator cards, permits forward power to pass
almost without loss, while reverse power is virtually can-
celled out.

-hp- X365A Isolators are precisely machined and finished,
yet ruggedly constructed of top quality materials. -/p-
365A series Isolators for other waveguide bands will be
announced soon,

@ Complete coverage in waveguide equipment, too!

Want more information? Use post card on last page.

) -!!p- X365A lIsolator

TYPICAL APPLICATIONS

Klystron y Variable
lsolator

Oscillator Lload

Arrangement for using -hp- X365A lsolator to pre-
vent shifting of klystron utilldor frequency due to
load variations.

Klystron

. Isolator
Oscillator )

Klystron lislate Variable
solato
Oscillator Load

Klystron Isolotor
Oscillator waiele

Arrangement for using -hp- X365A Isolator to pre-

vent mutual coupling of klystron oscillators.

BRIEF SPECIFICATIONS

Frequency Range: 8.2 10 12.4 KMC

Minimum Reverse Attenuation: 25 db
Maximum Forward Attenuation: 1.5db
Maximum SWR (either end): 1.2
Maximum Power Dissipation: 5 watts
Overall Length: 9Y,"
Price: $225.00

Specifications subject 1o change without notice.
Price f.0.b. factory,

Get Details from Your -hp-
Representative, or Write Direct!

HEWLETT-PACKARD COMPANY

3808A Page Mill Road, Pale Alto, Calif., U.S.A.
Cable “HEWPACK" DAvenport 5-4451

Field i s in all principal areas

January 20, 1957 — ELECTRONICS business edition



JOINT ventures grow

Twin gains spark movement
One firm has engineers

The other has marketing skill

Desme to participate more broadly in new industrial
developments is currently sparking joint corporate
venture movements.  These ventures have been par-
ticnlarly attractive to companics in clectronics. The
venture mechanism is a special-purpose corporation,
jointly owned and directed by the participants.

Royal Precision, formed by Roval McBee and
General Precision; Datamatic, formed by Minncap-
olis IHoncywell and Ravtheon: Intercontinental Flec-
tronics, formed by the CSEF group of Freneh clec-
tronic firms and Airborne Instruments  illustrates
some of the motives for cstablishing joint com-
panics.

Onc common theme underlies most joint venturcs.
By combining abilitics, knowledge and resourccs,
participating companics can sharc in difficult and

cexpensive development work that they are unable
or unwilling to undertake alonc.

Good cxample of simplicity and cffective utiliza-
tion of participating company facilitics is Royal Pre-
cision. General Precision, expericneed in computer
constrnction through military work, lacked a mar-
keting organization needed to develop the civilian
computer market. McBee had a complete civilian
marketing organization but no background in elec-
tronic production.

Datamatic was also formed to exploit opportunitics
in the growing computer market. .\ union of special
technical and production knowledge marked  this
venture.

Intercontinental  Lilectronics is an  international
venture for wider use of IFrench clectronic advances.

Joint corporate ventures and mergers are related.
The desire to participate, through corporate com-
bination, in new and technically advanced industrial
developments marks both movements.  Once inter-
csting difference is that joint corporate ventures do
not come nnder the merger limitation provisions of
the Clavton Antitrust Act.

SHARES and PRICES

Caracrror production is closcly related to future
growth of the clectronics industry as capacitors are
found in all clectronics cqnipment.  And capacitor
prodnction plans are looking up.

Capacitor production is expecied to increase at an
cven faster rate than the clectronies indnstry as a
whole when color tv set prodaction really gets under-
way,

Today, black and white tv scts nse wmore capacitors
than all other clectronic cquapraent combined. But
color scts typicaiiy require more than two and a half
times the naimber o quired by black and white sei

More than one billion capaciiors were produed in
1956 and ucarly 2 hillion will probably be produced
in 1960. The dollar value of 1936 capacitor e, is

estimated to be well in excess of S120 million.

There arc about 140 companics in this fickd. Some
make only one of the 20-odd capacitor varictics while
others make 15 or more. A few leading manufacturers
with publicly traded sceuritics and whose total opera-
ations arc significantiy affected by the capacitor busi-
ness are bricefly analyzed in the table.

Acquisition and expansion plans were announced
late in 1956 by several capacitor manufacturers. As-
tron. Cornell-Dubilics and Sprague figured in pur-
chase plans for other capacitor companics, while Fric
Resistor announced plans to build a new plant.

Towever, 1956 carnings of the group ran hehind
1955, Spraguc has announced that its 1956 carnings
will be less than 1955 hecause of a developmental
program.  Acrovox and Pyramid had dchicits in the
first six months; Pyramid’s showing reflected large
non-recurring writc-offs.

Earned Per Share 1956
Capacitor Recent 1956 Percent —— —— - Price
Manufacturers Price Dividends Yield 1956 1955 Traded Range
AGrovox . . .......... . ... .. AR * d-0.04 (6 mos) 0.55 OTC 4 8%
Astron. .. ... ... ... 3n* 0.40 11.4 0.27 (9 mos) 0.46 oT1C 3 4%
Cornell-Dubilier.......... 26Y> 1.40 53 1.32 (9 mos) 3.4] NYSE 25 -40%
Erie Resistor. . .............. 20%* 1.20 5.8 1.29 (24 wks) 3.19 OT1C 16 24
Pyramid Electric. . ........... 2%* — —— d-0.25 (6 mos) 0.15 oTC 2% 62
Radio Condenser. ........... 5%* 0.10 1.9 k) 1.29 oT1C 5 -7
Sprague Electric. ... ......... 32 * 1.20 3.7 0.83 (6 mos)  2.42 OTC 32 -54

*bid prices supplied by NASD and individval brokers ** _not available d—deficit

ELECTRONICS business edition — January 20, 1957



Building plants without MONEY

TWENTY YEARs Aco if vou nceded a new plant and
couldn’t dig up the moncey voursclf or borrow it
from the bank you prolnl)lv would have had to
postponc vour mes until vour financial circum-
stances improved.  Today, not only are vou able to
find others willing to build vour plant but vou may
have difhculty in deciding which offer to sclect.

Legislatures of 10 states, including all of New
Fngland, New York, Pennsvlvania, Kansas, North
Carolina and Florida have state development credit
corporations. In addition there are hundreds of
community sponsored industrial foundations.

Many groups find small clectronics plants cspe-
cially attractive because of their growth potential
and because they permit an arca to become indus-
trially diversificd for greater cconomic stability.

The big growth of planned industrial districts or
parks came in the post-war period. At present, more
than 100 of these planned districts are to be found
from coast to coast.

Some, like Roosevelt Iield in Long Island and
the Vina Vista district in San Bernardino, will con-
struct a plant for lease to the prospective tenant,
while others merely provide assistance in financing.

Lilectronic firms among tenants at Rooscvelt Field
include American Bosch Arma, Reeves Instrument
and a division of Sperry Rand.

Newest and most complex of the methods for
obtaining a plant without capital is the sale and
lcase-back method. Here a corporation sclls its plant
to real-cstate mvestors, usually through a broker who
arranges the deal; and the investors promiptly give
the corporation a long-term lease on the plant. 'The
investors are usually insurance companics. pension
and endowment fund and private real-estate investors,

The investor gets a 7 to 10 pereent return on his
money.  The owner gets the use of capital which
has herctofore been tied up in his plant.  In addi-
tion, he gets a tax saving because all of his lease
pavment 1s deductible compared with an average
deductible depreciation of three percent.

Reeently, Penn-"Texas, active in clectronies through
ownership of TTallicrafters, received about $11.000,-
000 from the sale of its Pratt & \Whitney division
plant i West Iartford, Conn.. and leased it back
for 31 vears with the option of renewals up to 91
vears. G and IBN also have made use of lcase-
back opcrations.

MERGERS, ACQUISITIONS and FINANGE

Interstate Engincering, I51 Scgundo,

Calif. has purchased Tadco Engi- ham-1lerbrand

Van Norman Industrics :nd Bing-
stockholders have

be used for new construction. Re-
maider will be used to incrcasc

neering and  Tladeo's  subsidiary,
General Wheels. "I'he pnrchase was
made by means of a tax-free ox-
change of stock on a basis roughly
approximating book value.

Norris-Thermador  has  acquired
North American Instruments, Alta-
dena, Calif. More than S0 pereent
of the clectronies firm’s outstand-
ing stock was purchased for cash.

AMP,  formerhv - Aireraft-NMarine
Products, recently offered through
Kidder, Peabodv & Co., 277.700
shares of ST par value common
stock at a price of S10.25. About
128,000 shares were sold for the
account of the company and the re-
maining 149,000 shares were of-
fered for the account of stockhold-
An additional 30,000 shares of
common stock were offered to ¢n-
plovees at $15.04 per sharce,

é

approved the proposed erger of
Bingham-ITerbrand into Van Nor
man through an exchange of stock
Stockholders ot tiwe merged corpo-
ration  will receive e share of
52.28 Vim Norman cownvertible pre-
ferred stock for cach twe shares
of Bmghuneledbrind, "The acqu
sition will add stanping and drop
forged facilitics to Vin Nonwmen's
cutting tool, machime tool and clee
tronics business.

National Cash Register has regis-
tered with the SEC a stockholder
offering of $28,285,600 convertible
subordinated debentures due Dec.
15, 1981. Dillon, Recad & Co. will
underwrite the issuc,

Texas Instruments is sclling S10
niltion in notes to Equitable Lifc
to fall duc between 1959 and 1971,
About $4 million of procceds will

Januvary 20, 1957 — ELECTRONICS business edition

working capital and to refinance
irortgage bonds.

Davstrom s anmoinceed plans to
purchase Ford Fagincering of Up-
land. Calit, Davstrom’s West Coast
nit. Davstiom  Pacifie,  Santa
Monica, winch manufactures mili-
trry equipment, will provide tech-
nical assisiance to the new it
which  mukes  similir precision
cquipment for covnercial nsers.

Scovill  Menufacturing expects to
raisc  S15  million  this  month
throngh sale of common stock and
debentures. Common shares  will
be offered to stockholders on a basis
of not morc than onc new share
for cach cight held. Proceeds from
the offerings, to be made bv a Nor-
gan  Stanley  underwriting  group,
will be used to finance expansion
and modernization plans.



Components < Amplifiers

DIGIMAX DIALS, ACCELERATION SENSITIVE SWITCHES, TRANSFORMERS AND AMPLIFIERS

Dlglmox Dial

For accurate

digital Transformers Miniature Amplifiers
indeg(i'ng of Type L-1620 — COMMERCIAL The accepted standard for network and
precision commercial sound systems. The small-
potentiometers ¢ Step-down v°"°ﬁ°5 v 1016 v. est, high quality amplifiers available to
to ! partu.] 2000. 4 ® 400 cps operation. ® Weight 4 oz. the industry!

Featuring: -y e Dimensions 1% x 114" x 194" Broadcast Amplifiers
e '/”,“ x 1 panel space. (3/4 actua. -
® Direct reading dial 0 to 999, size) Type L1505, MIL-T-27A — CLASS A BRI SVTGRPLUGCIN
® Detenting in V4 -digit increments. '.'4 ® Voltage Standard. BROADCAST
® Adjustable by a gloved operador. 2% ® Hermetically sealed. PRE-AMPLIFIER

® 6 windings, 33 terminals,
® Dimansions: 13" x

b-Miniature Servo-Amplifiets
Sub-Mi re p e

| : Modei 805
W Servo Amplifier Type L-2834 COMMERCIAL

3lSexs) v
Laes ® Length 9/, Width
” - 1%, Height 3",

Model 5117 PLUG- _

Uniqus vacum tube ® Saturable reactor. IN BROADCAST
amplifier providing ® Open construction. PROGRAM
output up 10 5 waits. ® Dimensions: 4° x AMPLIFIER
® Weight: 4 oz, 4" x 6" ® length 10V, *, Width 2%, Height 3.

Dimensions: 1" x2%3" x 3".

Model 800 TRANSISTOR SERVO AMPLIFIER

Type L-1570,

Industrial Amplifiers o 2
MILT-27A — CLASS B

Model 138-G with

Designed to drive ® Power transformer plate. INTERCHANGEABLE
400 cps servo mo- ® Incapsulated. p INPUT PANELS
tors with stall power ® 3% x 3% x 3" ot

Length 13

requirements of up Width 3 Vg

to 6 watts,

Type L-2769

® Weight (for 6w.): MCREE-553 — CLASS 3 Height 5
5 ox., Yolume: 8 cu. in ® 6000 v. rms. ngh Fldellfy Amphhers
@ High altitude—
Models 806 and 806-1 SUMMING AMPLIFIERS low corona. The COOK-LANGEVIN
Precisely add or ° Inmpsulated. “Ultimate” AMPLIFIER
subtract up to 7 input 857 x bV x 6" . )
signals. Available ; Type L-2562 ® Exceptional

with 90° phasc

shift to dnive
2-phase servo motors.
® Weight: 4 ox.,

Class A power.
® Negligible dis-
tortion, low noise.
® Automatic

MIL-T-27A — CLASS A

® Filamenttransformer.
e Hermeticaily sealed.

Dimensions: 2% x 2 x 1 % 2 i0 6.3 volts, 10 50 watts over the entire adiustmerﬂ to
|3 amps. secondary frequency spectrum! speaker imped.
Acceleration Sensitive Switches winding. , Proiutt Ky cony © Lewmipstahcs

N < Low temperature rise. bined talents of Cook plate load.
Precision, f“c“?r)"SCt (f) # Dismensions: 5/ Laboratories and ©4—-6550's pow-
‘clos::.s‘rz lo‘:\ccrlcdllcrpxr:x:l;r c e ¥ 658" x T Langevin engincers.  er output tubes.
crmit LS B d i - .
levels. 2.5 to 35.0 g, o1 k Iy Ny T - ~
to spccification. S In-plant iIL-T-27a fest Facilities — Langevin has complete in-plant test facilities for
Model 131 — trac meors in confcrinily with MIL-T-27A and other government specifications requiring
SELF-RESETTING TYPE - qualification apeprovel 'n oddition to all required electrical test equipment, these facilities
: L S | include a temperaivr: and humidily chamber with automatic cycling controls, cold chamber,
Model 152 — alti'ude chamber cnd v bration table for the specified environmental tests.
MANUAL-RESETTING TYPE : - —

CATALOGS ON REQUEST — Cali or write for new bulletins,
Please menrtion products in which you are interested.

&2@@(@[}& 47-37 Austell Place

Long Island City 1

N@‘GQ@MENG@ el

DIYISION OF THE W. L. MAXSON CORPORATION
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“Simplifies Y
assembly... 4

Improves |
performance”q

SAYS:
SARKES TARZIAN, |

Sarkes Tarzian, manufacturers of television and radio |
equipment, use Art Wire and Stamping Company's
special upset pins because their uniformly high qual-
ity eliminates manufacturing problems. They say:
“Through the use of this part we have simplified
assembly and improved performance.”

We supply upset pins of any workable metal or alloy in
diameters from .010 t0 .090. Thickness of upset flange
on head from .010 on fine wire to .062 on heavy wire,
Flanges precision positioned
to your specifications.

Precision manufacture on
modern high speed machines
resultsin uniformly high qual-
ity, lowest production costs.

Why not let us quote on your
next order? Send a blue-
print or sample for a prompt
estimate.

ART WIRE |
AND STAMPING CO.

18 Boyden Place, Newark, New Jersey
Want more intormation? Use post card on last page.

8

WASHINGTON

DerartyEent of Commerce officials estimate total production of clec-
tronic cquipment and components for the first half of 1957 will be
$6 billion, roughly the same as during the first half of last vear.

Production of military clectronics should increase modcrately during
the six months just ahcad, according to the Departiment.  ‘I'he increase
will come mainly from accclerated production of components and
cquipment for the missile program, savs Donald Parris, of the Lilce-
tronics Division of Business and Defense Services Administration. "I'his
will more than offsct declining procurement of other tvpes of military
cquipment.

On the other hand, Parris forccasts that overall clectronics manufac-
turing and cmplovient will show a scasonal downswing in the first
half of 1957 of about the same sizc as that of last vear.

Manufacturers of tv and radio reccivers, phonographs and the like
arc likely to cut back their outpnt during the months just ahecad even
morc than a year ago because of peak inventories carried over by both
retailers and wholesalers.  Sales of color tv sets aren't likely to be large
cnough to offsct this decline.

Factory inventorics of consumer products are about normal,

The rapid increase in sales of commercial and industrial clectronic
cquipment and components is sure to continue, Parris believes. e
anticipates dollar volume of tubes and parts to continuc at about 1956
rates.  'T'he decline in components used in radio and tv receivers due
to production cutbacks will be offset by greater demand for military
and industrial cquipment and for repair and maintenance of the increas-
ing number of radio and tv receivers,

TAX cuts unlikely this year

Tax aid for the clectronjcs in-
dustry, or any other industry for
that matter, is very unlikely to pass
Congress this vear. Reason: the
budget balaneing situation is so
precarions that ‘l'rcasury Scerctary
ITmmphrey will oppose anvthing
that costs the government revenue.

to 20 pereent, as an aid to small
business.  Many clectronies finns
could henefit,

Congress will consider the proposal
to permit companies to write-off
at regular rates the cost of nsed
production  cquipment  they buy,
somcthing the present law doesn’t
allow. "This wonld help new clee-
tronics firms to get a start. Such
firms often start out with used
cquipment.

Drive for removing the 10-pereent
excise tax on ubf-cquipped B ore
ceivers and on color sets 1s given
no chance at all. nor is there any
likeliliood that the present 10-per-
cent tax rate on radio. tvoand
phonographs will be reduced to S
pereent. the current rate on house-
hold appliances.

Bunsiness  partnerships, a business
form common among small clee-
tronics firms, may get the benefit
of legislation that has a good
chance of passage this vear. ‘I'echs
nical revisions arc being studied to
iron out alleged incquitics and
hardships to partnerships written
into the tax laws during the 1954
general overhaul.

Present 52-pereent tax on corporate
profits will be  continued.  But
there’s a remote chance that the
present 30-percent rate of the first
525,000 of profit may be reduced
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THIS FELLOW 1S TRAINED IN YOQUR BUSINESS, HIB
main duty is to travel the country — and world
— penetrating the plants, laboratories and man-
agement councils . . . reporting back to you
every significant innovation in technology, sell.
ing tactics, management strategy. He functions
as your all-seeing, all-hearing, all-reporting
busiuess communications system,

THE MAN WE MEAN 1S A COMPOSITE of the edi-
torial staff of this magazine. For, obviously, no
one individual could ever accomplish such a
vast business news job. It’s the result of many
qualified men of diversified and specialized
talents.

AND, THERE'S ANOTHER SIDE TO THIS ‘‘COMPOSITE
MAN,” another complete news service which
complements the editorial section of this maga-
zine — the advertising pages. It’s been said that
in a business publication the editorial pages
tell “how they do it” — “‘they” being all the
industry’s front line of innovators and improv-
ere—and the advertising pages tell “with what.”
Each issue unfolds an industrial exposition be.
fore you — giving a ready panorama of up-to-
date tools, materials, equipment.

SUCH A ““MAN" IS ON YOUR PAYROLL. Be sure to
“listen” regularly and carefully to the practical
business information he gathers.

McGRAW-HILL PUBLICATIONS

EXEGUTIVES in the news

RADARMAN Watson-Watt returns to Montreal

TERMINATING a two-vear management contract between his Canadian
consulting firm, Adalia Ltd., and California computermaker Logistics
Rescarch, Sir Robert Watson-Watt is going home to Nontreal. In the
two vears that LR was run by Adalia, Sir Robert scrved as its president,
dirccted rescarch and development.  LR's stability is another feather
in the many-feathered cap of the man who arrived at the idea of radar
in 1934 by what he calls “a triumph of pure reason.”

Many people have linked Watson-Watt to the empire of Swedish
industrialist Axcl Wenner-Gren, who controls Logistics throngh his
Panamaman holdings.  Sir Robert prefers running liis own show, doesn’t
want Adalia to become identified with “proprictary hardware.”

Sir Robert, who was an advisor and consultant to the British amied
services during the war, was born in Scotland.  His forebears include
James Watt, and a great-grandfather Watsou who was burned in cffigy
for having introduced the first power looms into Scotland. No sports
man—"“I've fought a thirtv-vcars” war against exercise”=Sir Robert has
a deep affection for musie, and a flair for language, philology and
semantics. e plays Scrabble, savs he is consistently defeated by Lady
Watson-\Watt,

s interest in language aimost lost him to science: “Nly headmaster
wanted me to become the editor of the Glasgow llerald.” 1le chosce
the sciences instead, aud after a vear at St. Audrew’s University was
appointed assistant to the professor of natural philosophy.

Strictly PERSONAL

Decar Sir:

In my opinion, the single elec-
tronic development that would do
the most good for Remingron
Rand . . . (and) the country at Iarge
would be the development  of

cheap, rchiable transistors, with all
the various characteristies that arc
required for varied cssential indus-
trial and military needs.

(As regards) the general pros-
perity of the country . . . possibly
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the  development  of  completels
satisfactory color tv. with  public
acceptance, would result in th
maximum  present henefit to the
business community,

Lesuie R, Groves
ReanNgron Rann
Stanirornp, ConN.

Dcar Sir:

We are constantly extending our
clectronic controls to our machinery
as well as extending the use of
clectronic cquipment in our ofhce
opcrations.

There are so many ficlds of prom-
isc . . . we are watching all new
developments as closely as possible
to determine their application to
our particular needs.

[.ucius D. Cray
Co~nixentaL Can Co.
NEW YORrk

Dear Sir:

Your action . . . is rather unusual
insofar as bringing out 3 scparate is-
sucs is concerned. Perhaps this will
set a new standard for the idustry,
It appears to mc . . . that any onc
issuc of anv one publishers” tries to
encompass too many sabjects, too
many ideas, in the attempt to have
overall appeal to many readers. . ..
Your attempt at classifving  the
reader will be a noble trv. and 1
hope vou suceeed.

Nick J. Laus
Nick J. Laus Co.
Mixxearoris, MINN,

Dear Sir:

During the first six months of
this vear (1956). T worked with
the Department of Commeree in
preparing a report on the Ilectronic
Test Instrument industry. .. We
found that total procurement levels
for “general puipose”™  clectronic
test instruments were running at a
rate of about STOO million annually
in the first half of 1956, , . . We
think it is rcasonable . . . to assuime
that the levels of the industry as a
whole will exceed an annual rate
of $200 million in 1957.

C. VaN RENNSALAER
IMewrrtr-Packarnp Co.
Paro Avto, CALIF.
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; Precious extra minutes of storm warning time are gained
! when the supersensitive X and C band IN23E mixer
diode replaces older types in long range weather radar.
And that’s just one application . . . all X and C
band systems gain these important advantages with
the IN23E or the reversible 1N415E:
e Typical receiver noise figure of 7.0 db and maxi-
mum receiver noise figure of 7.5 db when used
with 1.5 db strip.

® Rugged construction for operation under extreme
shock and vibration.

® Consistently high uniformity from crystal to
crystal,

® Fully interchangeable with older types without
circuit modification.

Now in volume production . ., . Send for technical bulletin and prices,

MICROWAVE ASSOCIATES INC.

Northwest Industrial Park Burlington, Mass. Phone Burlington BU 7-2711

Want more information? Use post card on last page. 11



H* tHere 1s ONLY ONE MAGNET
WIRE WITH AN EXTREMELY HIGH

SPACE FACTOR CAPABLE OF SUCCESSFUL,
(]

continvous operatioN At 250 C

CERAMIC INSULATED MAGNET \WIRE

CEROC is an extremely thin and flexible ceramic

insulation deposited on copper wire. This ceramic COMPARATIVE SPACE FACTOR OF MAGNET WIRES
base insulation is unaffected by extremely high 1S i [ T I O D
temperatures. Thus, in combination with silicone e 100%, BARE COPPER (SOLIO BAR)
or Teflon overlays, Ceroc insulations permit much
higher continuous operating temperatures than o
are possible with ordinary insulations. =

There are three standard Ceroc Wires: Ceramic Ll SEEE SR EE BT o P e o o e o e
Single-Teflon and Ceramic Heavy-Teflon for oper- E .,7,8 Ja: DATS COPPIR [SIORARS LAY)
ation at 250°C feature unique characteristics of S ol T I
flexibility, dielectric strength and resistance to & — = i
moisture. They have been used successfully to 2 wp .
300°C in short time military applications. Ce- N ggﬂ:‘ﬁ:l‘g{
ramic Single-Silicone, for 200°C application, A i OF MAGNET
pairs the ceramic with a silicone reinforcement = "N N WIRE
to facilitate winding. z N RN N 1% $

All three Ceroc Wires have far superior cross- o AN RN [ N
over characteristics to all-plastic insulated wire— g :g;;g:ﬁg?:g{fgg;{ggt N ‘
all provide an extraordinarily high space factor 0 L'_";'_“i‘:“;‘i"“""“““" Q‘a- e N | Y | |
that facilitates miniaturization with high-reliabil- g :g;g;;;;tf;m; - \\\ B [
ity standards. S :%:EE‘&:&‘&;‘{?% ’4‘*‘\X

-Go- o
NE -4 TRERONS
~F— SINGLE SYNTHETIC fNANELI I T
ENLARGED CROSS-SECTIONS OF CEROC® COPPER MAGNET WIRE SEEZNEREY STMENIC DN (e =TT
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ELECTRIC COMPANY 100 200 300 400
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the development  of  completel
satisfactory color tv. with public
acceptance, would result i the
maxinu present beneht to o the
business community.

LesLie R. Groves
ReanINGTON Ranp
Srantrorn, CONN.

Dear Sir:

\We are constautly extending our
clectronic controls to our machinery
as well as extending the use of
clectronic equipment in our ofhice
opcrations.

There are so many ficlds of promi-
isc . . . we are watching all new
developments as closely as possible
to determine their application to
our particular needs,

Lucius D. Cray
Conrinental, Can Co.
New YORk

Dear Sir:

Your action . . . is rather unusnal
insofar as bringing out 3 scparate is-
sucs is concerncd. Perhaps this will
sct a new standard for the indnstry.
It appears to mc . . . that any onc
issuc of any one publishers™ trics to
encompass too many subjects, too
many ideas, in the attempt to have
overall appeal to many readers. .
Your attempt at classifving  the
reader will be a noble trv, and 1
hope vou succeed.

Nick J. Lavp
Nick |. Laus Co.
Ninxearorns, MINN,

Dear Sir:

During the first six months of
this vear (1956), 1 worked with
the Departient of Commerce in
preparing a report on the Electronic
Test Instrmment indnstry. .0 We
found that total procurement levels
for “general purpose”  clectronic
test mstraments were mnning at a
rate of about $160 million annually
in the frst half of 1956, . .. We
think it is reasonable . . . to assue
that the levels of the industry as a
whole will exceed an annual rate
of $200 million in 1957,

C. VAN RENNSALAER
Hewrrrr-Packarp Co.
Paro Avrro, Cavlr.
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Precious extra minutes of storm warning time are gained
when the supersensitive X and C band IN23E mixer
diode replaces older types in long range weather radar.

And that’s just one application . . . all X and C
band systems gain these important advantages with
the IN23E or the reversible IN415E:

e Typical receiver noise figure of 7.0 db and maxi-
mum receiver noise figure of 7.5 db when used
with 1.5 db strip.

® Rugged construction for operation under extreme
shock and vibration.

e Consistently high uniformity from crystal to
crystal.

e Fully interchangeable with older types without
circuit modification.

Now in volume production . , . Send for technical bulletin and prices,

MICROWAVE ASSOCIATES INC.

Northwest Industrial Park Burlington, Mass. Phone Burlington BU 7-2711

Want more information? Use post card on last page. 1
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IT IS SPRAGUE'S

CERAMIC INSULATED MAGNET\WIRE

CEROC is an extremely thin and flexible ceramic

insulation deposiled on copper wire. This ceramic COMPARATIVE SPACE FACTOR OF MAGNET WIRES
base insulation is unaffected by extremely high . S A T G O O
temperatures. Thus, in combination with silicone 100%, BARE COPPER ({SOLID BAR)
or Teflon overlays, Ceroc insulations permit much
higher continuous operating temperatures than .
are possible with ordinary insulations. =
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STATUS OF GUIDED-MISSILE PROJECTS

Range Guidance
Mission Service in Miles System Status
Surface-To-Surface Air Force 5,000 Radio-Inertial Developmental
Surface-To-Air Air Force Long Range Production
Air-To-Surface Navy Developmental
Surface-To-Surface Army 50 Beam-Rider QOperational
Surface-To-Surface Army Short Range Wire Production
Air-To-Air Air Force Developmental
Air-To-Surface Navy C Production
Air-To-Air Air Force 5 Radar Homing Production
Surface-To-Surface Army 1,500 Developmental
Surface-To-Surface Army Short Range Command Production
Surface-To-Air Army Production
Surface-To-Surface Air Force 600 Command QOperational
Surface-To-Surface Air Force 5,000 Celestial-Infrared  Developmental
Surface-To-Air Army 18 Command QOperational
Surface-To-Air Army About 40 Command Developmental
Antimissile Army Research
Air-To-Underwater Navy Operational
Surface-To-Surface Navy 1,500 Developmental
Air-To-Surface Air Force Long Range Developmental
Surface-To-Surface Army 200 Production
Surface-To-Surface Navy Command Operational
Air-To-Air Navy Infrared Operational
Surface-To-Surface Air Force 5,000 Celestiat Developmental
Air-To-Air Navy 3 Beam-Rider Qperational
Surface-To-Air Navy Production
Surface-To-Air Navy Beam-Rider Production
Surface-To-Air Navy 20 Beam-Rider Operational
Surface-To-Surface Air Force 1,500 Radio-Inertial Developmental
Surface-To-Surface  Air Force 5,000 Radio-Inertial Developmental

ISSILES top $1 hillion

Nearly half of $2.6-billion missile contracts go for electronics

Missiles take 20-percent of military R & D

Electronic costs vary widely between systems of same type

L10N FOLLAR guided-missile program makes
ronics industry’s most rapidly expanding

vears, guided-missile expenditures have
doubled. While ontput of aircraft, ships.
mmeics and other military goods is being ent back
or stabilized, the dollar volume of missile contract
awards will be boosted at least 10 pereent annually.

ELECTRONICS business edition — January 20, 1957

Expenditures will climb 20 pereent a year or more
during the vears ahcad.

Flectronics’ share of the gnided-missile dollar is
hard to pin down. Bnt rongh Pentagon estimates
are that from 35 to 50 percent of the missile bndget
goes for clectronics.

® Ncw contracts for missile procurement and pro-

13



duction will total S2.6 billion in 1957, IFor rescarch
and development the total will be $306 million.

® Of these sims, S1.1 billion is carmarked for clec
tronic cquipment—notably surveillance. acquisition,
target tracking, control and gnidance svstems, "This
represents over one-third of the total military clece-
tronies muarket.

Actual expenditures for missile procurement and
production in fiscal 1957 will come to $1.3 billion,
slightly more than 10 pereent of total military hard-
ware.

This 1s a4 new record spending figure for missiles,
and the rate is climbing fast. 'I'he Air Force, which
acconnts for well over half the militarv missile
budget. tells the story best: FFive vears ago, missile ex-
penditures made up only 0.1 pereent of its produc-
tion. Now. 8 pereent of its deliveries of acrial
weapons are nussiles. By 1960, the proportion is
likely to be 35 percent.

Says Major General David Baker, production dirce-
tor of the Air Matceriel Command: “What is going

on todav (in guided missiles) is more of a revolution
than an evolution.”

Other indications of the booming missile futurc:

® Ihe largest chunk of the military rescarch and
development program, over 20 percent, is devoted
to gnided missiles.

Keeps BREW young

‘-ﬁ_‘ - . —

ULTRASONIC machine has replaced old-fashioned
bottle-knockers at Ballantine's Brewerv.  Ultrasonic
jolts before capping remove excess air from  beer
bottles, prolonging shelf Jife. Built by Mack Truck,
device can handle 400 bottles a minute

14

® The Pentagon has dvafted a fiscal 1958 appro-
priation request for missiles well in excess of the
$1.6 billion voted by Congress this vear,

® Military experts say guided missiles will replace
piloted aircraft in the near future in about half of
strategic bombing missions and about one-third of
tactical mussions.

Electronics is the critical or so-called pacing cle-
ment over and above costs in determining a missile
systenr’s reliability.

Lllectronies costs varv widelv. ‘The variation is fre-
gquently greater between two missile sustems of the
samic type—sav, Ialcon and Sidewinder. both air-to-
air missiles. than between two different tvpes of svs-
tems such as air-to-air and surface-to-surface.

Electronic cost variations from these cases are illus-
trated by such examples as:

® l‘or the Navv's new Sidewinder, onlyv one-sixth
the costs are clectronic. T'he missile has an infrared
gnidance system, containing only 9 tubes, In another
air-to-air missile, clectronics make up $3.000 of the
missile’s total $13.000 cost. Vor a third-air-to-air
missile, costing $24.500 cach and being produced at
the rate of 100 monthly, clectronics apparatus costs
$7,500.

® [1 onc large surtace-to-surface missile, clectronics
cost $30.000 out of a total cost of S160.000. In an-
other, S13.000 out of $95.000.

These cost estimates do not include  complex
clectronic fire-control radars installed in the aiveraft,
m the case of the air-to-air missiles and claborate
clectronic gronud support equipment for the sar-
facc-to-surface missile.

In the Nike Ajax surface-to-air missile the perma-
nent clectronies equipment for one ground installa-
tion costs S1 million—20 times the cost of one missile
vchicle,

Cost of telemetering and testing facilitics at mis-
sile proving grounds ave not charged to individ
missile projects and do not figure in estimating
costs of a production missile.

A cost vartation exists v the production
As a missile gets into heavier volume prodt
manufacturing expenses are greatly reduced.

The Office of Defense Mobilization has
about 50 fast tax write-off certificates on p
sion costing about $200 illion for facil
cally identified with missile work. Of
average 65 pereent was covered by acce
tization.

But ODNI officials sav this doesn't 10
whole picture of missile-stimulated expansion,
other new facilities are mterchangeable with missile
opcrations.
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ivil air SALES to double

Business flying boom increases instrument sales

Airlines outfit new planes, update electronic gear

CAA beefs up ground equipment and fosters new NAVAIDS

ELectroNIC saLks dependent on civil aviation should
risc sharply through 1960, then rise more moderately.
The next four vears should see $500 million in sales
of cquipment, sparc parts and installation.

Major factors are business aircraft popularity, air-
linc planc orders and CAA cfforts to overcome mul-
tiplying traffic control problems.

Business aircraft, now over half the civil fleet of
60,500 plancs, arc the biggest market.  Of 6,000
civilian planes made in 1956, 88 percent were four
placc or larger.  The proportion is triple 1951, when
2,300 plancs were made. the Aireraft Industry Asso-
ciation reports.  Production exceeded CAA forceasss.

All sources expect business plane production to
risc 20 to 25 percent a vear.  Decentralization of
large firms, quickened tempo of business and in-
creased confidence in safety of air travel foster the
trend.

Business flyers bought $50 million of electronic
cquipment in 1956 and should take $100 million
in 1960. Small plancs take two-thirds now and
will increase the ratio.  Large plancs carry airline-
tvpe clectronic equipment but are only a tenth as
numerous.  Pleasure and farm flvers buy a scant
$1 million of minimum cquipment.

Airline purchases will probably go from $15 mil-
lion in 1956 to over $20 million anmually, then dip
after 1960. Advance orders for big new types of
plancs arc approaching 1,000, but this rate is not ex-
pected to continue.

The Air Transport Association cstimates each
airliner will carry $100.000 in clectronics by 1958,
including spares and installation.  Cost in 1946 was
$10.000 a planc and in 1954, $30,000.

Onc big “if” is air traffic control. If congestion
increasces flying dangers and delays, sales could sour,

TELEVISION speeds aircraft testing

3

>

INDUSTRIAL TELEVISION camcra, (left) per-
mits Lockheed engineers inside to observe pattern
of air flowing over tufts attached to underside of

ELECTRONICS business edition — January 20, 1957

planc. Right, personnel at Lewis Flight Propulsion
Laboratory watch motor model in wind tunnel. Tv
system ends dependence on periscopes, film or ports.
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particularly business aircraft. ‘The CAA is making
cfforts to overcome traffic problems.

The CAA is well into a $246-million program to
improve ground cquipment.  Its aim is to position
all aircraft above 15,000 feet in the 80,000 miles of
federal airways. ‘T'his will reduce the safety airspace
required around plances and allow more in the air.

Over $80 million will be spent for radar, $45
million for Vortac stations and $120 million for
other cquipment, modemizing and coordinating.
[nstallation is included, maintenance is not.

Completion of the $246-million program to im-
prove ground equipment was to take five years, but
the CAA now wants to finish in threc yecars. The
fiscal 1957 appropriation was upped to $75 million,

lcaving $171 million for the two years beginning

July 1.

The CAA got only $105 million for navigation
cquipment in 1950-56, of $281 million requested.
But the current plan should mature.  Congress
showed its awareness with the incrcased fiscal 1957
appropriation.  Pressure from uscrs is considerable.

‘Three new deviees grew out of traffic control. The
CAA’s Vortac and positioning radar will require
transponders in aircraft. T'he airlines arc anxious to
have a collision warning device.

Advanced government planning is underway. A
Presidential advisory group is looking into the needs
of the 1970’s. No conclusions have been reached,
but extension of the CAA system is indicated.

PRODUCTION and SALES statistics

RADIO SET PRODUCTION

RETAIL VALUE
{MILLIONS OF DOLLARS)
$302
B Home portasLe  crock E°
262
$ $243
$189
%
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NUMBER OF SETS
(THOUSANDS)

B?sﬁri

8,186
7692 7.666
I I 6'277 l

1952 1953 1954 1955 1956

SQURCE: UNITS-RETMA

Radio set production and sales

ninc months of 1956 it is estimated

American Elcetronics reports

moved well ahcad of Tast vear with
the help of increasing clock and
portable sales and despite declining
home-radio  sales  (so-called by
RETNA: including conventional
console and table modecls). It is
cstimated that the value of all radio
scts produced, cxcept auto radios,
will amount to morce than $300 mil-
lion in 1956 when final figures arc
tabulated.

Number of sets produced is also
on the way up. The 7,666,000 scts
produced in 1955 were a big im-
provement over the 1954 low of
6,277,000 scts. Based on produc-
tion of 6,476,000 scts in the first
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that 8,662,000 scts were manufac-
tured last vear.

Decaler sales moved in the same
dircction. RIVI'NA reported 5,327.-
000 scts shipped to dealers during
the first nine months compared
with 4,197.000 in samc pcriod last
year.

Hughes Aircraft says its 1956 semi-
conductor sales will run S$12 mil-
lion, roughly 20 percent of the
cstimated national market of $60,-
000,000. A $300 million scmi-
conductor market by 1960 is pre-
dicted by IHughes semiconductor
division,
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weather sunulator production now
moving mto high gear as weather
simulator division’s monthly sales
volume approaches  S1 - million.
Company ninc month sales totaled
$5,947,000 comparcd with $4,318,-
000 for first ninc months a vecar
ago.

Packard-Bell rcports tv sales of
home products division moving up
while rest of industry’s sales fell
off. Its tv sales between August
1955 and October 1956 were up 19
percent while industry sales for the
samc period were down 24 per-
cent.



How to ATTRAGT engineers

Firms seeking engineers offer varied benefits

But what do the engineers really want?

One way to find out is to ask them

Excineers say they are influenced to take jobs that
offcr certain benefits. A survey of 2,596 engincers
in 57 companics was made by the McGraw-T1ill
Classificd Advertising division. Iingincers were asked
which of 43 bencfits influenced them and which
influcnced them greatly.

Of 982 enginceers in 18 clectronic finms, 53 per-
cent sav challenging opportunity influenced  them
greatly in choosing their jobs. Potential company
growth, high starting salary and a progressive re-
scarch and development program were next in im-
portance.

When the question is broadened to include those
who arc somewhat influenced by these appeals, the
order changes.  Starting salary influences 90 pereent

BENEFITS THAT INFLUENCE ELECTRONIC ENGINEERS
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of the engineers in clectronic firms, more than any
other attraction.

Also high on the list of benefits somewhat influ-
encing an engineer's choice are: the company’s pres-
tige and reputation, paid vacations and holidays,
quick advancement and a tuition-refund program.

Benefits that do not appear on the graph but are
a major factor for 15 to 17 percent of clectronic
engineers include association with leading men in
the ficld, reercational facilities in the vicinity, execu-
tive or professional standing, health insurance, sur-
gical insurance and retirement or pension plans.

Few engincers say they are attracted by annual
physical exams, low-cost company lunchirooms, com-
pany recreation facilities, credit unions or discounts
on company products.

With some exceptions, clectronic engincers want
the same things as other engincers.  Ingineers i
clectronic firms indicated seven pereent more often
than cngincers as a whole that they were greatly
influenced by laboratory, library and other facilitics.

Progressive rescarch and development  programs,
starting salarics and salary increases also appeal.

The engineering group as a whole said, 6 percent
more often than the clectronic enginceers, that they
were significantly inflaenced by potential company
growth, the company’s prestige and reputation and
by good climate,

When the statistics are broken down according to
whether an engincer is single, married with one
dependent or married with two or more dependents.
engincers with greater responsibilitics are scen to be
morc conscious of cconomic sccurity.  IFor example.
starting salarv, periodic incrcases and a permancent
position influence them more often than average.

An odd fact revealed by the survey is that the
desire for insurance benefits among marriecd men
diminishes as the number of dependents increascs.

Engincers with two or more dependents also tend
to be less interested than those with one dependent
in the company’s prestige, the edacational facilities
in the arca, work on a specific project and an oppor-
tunity to work with lcading men in the ficld. o

17



Frank P. Downey, Vice-President, American Machine & Foundry Co, says:

-

‘““‘He sets up 6,324,500 games a week!”

“The pin boy has been replaced in over 20,000 bowling alleys
by our "Mr. Pinspotter.’

“He's the symbol for AMF's completely automatic unit
that sets the pins up and rcturns the ball in a matzer of
seconds!

“In many places ‘Mr. Pinspotzes” works 24 hours a day!

"He's always on the job for one good reason—Air Express!

“When an AMFE automatic pinspotter needs spare or re-

PAIR
umk\
—_— "4
A ,f’/

Airkxpress

placement parts, they lcave our Shelby, Ohio, factory for every
state in the country—even Hawaii and Alaska—by Air Express.
Radio-controlled trucks cut pick-up time, often in half. Air
Express private teletype ‘keeps an eye’ on the shipment.

“Yer, with all this speed and service, AMI actually saves
money with Air Express. A typical 15-pound shipment goes
from Shelby, Ohio, to Philadelphia for $3.71. That's $3.94
less than zny other complete air service!”

Qe

GETS THERE FIRST via US. Schcduled Airlines

CALL AIR EXPRESS ., .. division of RAILWAY EXPRESS AGENCY

18 Wont more information? Use post card on last poge.
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ACCEFSS to superhighways . . .

What to look for in a SITE

Key factors: skilled labor supply, transportation facilities

And don‘t forget wage level, tax situation, union policies

Many firms like placing new plants near research centers

Trere's Aore to picking a site for an clectronics
plant than pointing a finger. In fact, a hatful of
knowledge is required.

Fxccutives consider more than a dozen factors
when looking for a new place to build.

A few of the more important factors arc: an ade-
quate supply of labor skilled in clectronics assembly,
proximity to customers, accessibility of materials and
supplies and a competitive level of wages in the arca.

Also important arc: a favorable local tax situation,
adequate transportation facilitics, availability of 1c-
scarch and enginecring and arket services.

Other factars to be considered are: utilitics, ¢l
mate, strength and policics of labor organizations
and cxtent of the cxisting clectronies indastry.

When secking a site, manufacturers lave found
it a good idca to make a check list, then grade cach
factor in cach community under consideration.

Iow big should a plant site be? Tlarold C. Booth.
executive vice president of Bomac Laboratorics i
North Beverly, Mass., says:

“You nced a parking arca at lcast threc times

larger than your building arca.”

Automobiles  have  revolutionized  sitesclecting
concepts.  Just about evervone hasa car. Fmplovees
want a place to park where they work.  Availability
of parking often influences choice of an cmployer.
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Other “little™ things that have proved important
to manufacturers are: nearness of reercation, shop-
ping, charches, schools and librarics.

Recently the Greater Bastorn Chamber of Com-
merce made a country-wide survey on site location
factors for the clectronics industry.

FFortvseven percent of the companics answering
indicated they were planning new or additioral plant
locations.

As for the firms primary considerabion. supply of
skilled labor topped the list.  And in ncarby North
Andover, Mass., fast-expanding Western  Ilectric
proves the point.

This company is mushrooming because of good
productive manpower.  Its facilitics arc being ex-
panded to 1,250,000 square fect.

The Bav State, which has more than 450 firms in
clectronics, has other case-proving examples.

Proximity of rescarch centers and educational insti-
tutions constitutes a prime reason why Avco plans
to build a S15-million Rescarch and Advanced De-
velopment Division center in Wilmington, Mass.
A few mirutes away are Cambridge’s famed “rescarch
row,” Ttarvard and MIT.

For electronics firms, it’s more important to be
near brains than raw materials.

The new Aveo location will be a good cxample
of a scc’uded sitc within the Boston metropolitan
area.
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BASIC crystallograpky, as carried o at IBM, is cssential in solid-state clectronics, but . . .

How much BASIC research?

There are no copybook maxims telling what to spend

Some top research managers have rough yardsticks

The final answer is judgment, not rules

Frectronics, nurtured by the rescarch of past dcc-
ades, depends more on rescarch for ats continued
growth. lTow much of this rescarch should be of a
fundamental naturc—pertaiinng to materials and
phenomena—is a question of concern to manage-
ment. There are no firm rules but a top-notch
rescarch director can usually tell.
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William O. Baker, vice president in charge of
rescarch at Bell ‘Telephone Laboratories, says his
company has no statistical rules. Bell Labs spends
more than a fifth of its annual Bell System budgct
of about $70 wmillion on basic rescarch, much of
which is also applicable to military rescarch and de-
velopment programs.
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According to Dr. Baker, the amount of moncy
spent on basic research is a matter of managcment
judgment. But he adds, “If we don’t find our funda-
mental rescarch program advancing somcthing prac-
tical or if advancement towards practicality is not
being aided by fundamental rescarch after four or
five years, we're on the wrong track.”

The key to basic rescarch says Baker, lics in the
usc of systems rescarch and cengincering. This means
an intcgrated study of the business from basic rc-
scarch to actual opcrating systcms.

“The whole futurc of business machines,” says
IBM's Dircctor of Rescarch Emanuel R. Piore,
“depends on what is in the physical universc that
will provide new components—what phenomena in
physics, new knowledge or technique may have prac-
tical application.”

Commenting on how IBM measures its rescarch
results for a five-year interval, Dr. Piore said, “We
look at the machines we have and we decide what
impact has our research program had on cach ma-
chine? Have we gotten the most from our rescarch?”

GE feels that basic research work of colleges and
universities must be supplemented by cffort in indus-
trial laboratorics. “The intcrest of scientists at uni-
versity laboratories docs not coincide by any mecans
with the technical ficlds that are important to in-
dustry,” savs C. Guy Suits, a vice president and di-
rcctor of rescarch,

GE has built 12 new laboratories and spent $75
million in fundamental and applied rescarch facil-
ities since the sccond world war. The company now
has 42 full-scale laboratories.

RCA'’s scnior executive vice president, Elmer W.
Engstrom, says cxpansion of basic rescarch in his
company is indicated in the samc proportion to
overall rescarch that holds at present.

“Management feels it ought to go along with a
onc-third cffort in basic rescarch,” says RCA’s Dr.
Engstrom. “Business is moving into an area where
rescarch is being used up and, of the great growth
in university rescarch programs, only a small part
is of a fundamental nature.”

DEFENSE research dips

IN rResEarcH and devclopment, the military services
will award $210-million worth of contracts for elcc-
tronics projects this year, compared to $220-million
in 1956. The sum is expected to drop to about
$185-million in 1958.

But these funds arc for what the Pentagon calls
“direct intention clectronics”—that is, ground-based
radar, communications and other equipment not ticd
to missiles and plancs. When clectronics rescarch
and development included in missiles and aircraft
projects is added, the total is likely to be doubled.
Rescarch and development spending for defensc is
being maintained at a stable level of expenditures.

I"lcctronics is taking on a bigger role in procurc-
ment of military production equipment and facilities,
now running over $375-million annually. The trend
is clectronic numerical control on machinc tools for
aircraft production.

TEGHNICAL digest

An instmment developed in England to mcasure
oxvgen content of human blood may reduce the
nced for taking blood samples by the finger-punctur-
ing method. Two different wavelengths of light.
transmitted through the patient’s car lobe to ap-
proximately filtered photo cells, are compared. 'The
diffcrence in light absorption provides a direct indi-
cation of the percentage of oxvgen in the blood,
often making it unnccessary to count red blood cclls.

Metals which become superconductors when cooled
to ncar absolutc zecro regain their normal  re-
sistance in the presence of a magnetic ficld.  This
is the principle of the crvotron, essentially a onc-
inch length of wirc wrapped in a single-laver wind-
ing. The crvotron can perform flip-flop and switch-
ing functions in computers. The control winding

ELECTRONICS business edition — January 20, 1957

furnishes the magnetic ficld which changes the wire
from a supcrconductor to its normal statc.

Slow-scan tv signals may be scnt over conventional
telephone wires by a converter which changes fast-
scan signals to slow-scan signals requiring only 1/800
the bandwidth. The svstem is expected to have
applications in industrial tv systems where an addi-
tional monitor is nceded at considerable distance
from the svstem and where high resolution is not
essential,

Burn-in, or the tendency of television image orthicon
camera tubes to rctain a previous picture, is said to
be reduced as much as 90 percent at WBAL-TV in
Baltimore. The cxpensive camera tubes need be
discarded about 25 percent less frequently when
the lens board is oscillated at a slow ratc while
shooting scenes.  The lens-board motion is com-
pensated for clectrically.
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COMPUTERS go to sea

To launch interfleet missiles a skipper must know where he is

Inertial navigation can tell him with extreme precision

New Navy techniques mean more business for electronics firms

ExperizientAL forcrunner of a fleet of ballistic-
missile launching vesscls, the USS Compass Island
cengaged I practical testing and cvaluation opera-
tions this month. The converted Mariner-class cargo
ship carrics the most claborate navigation equipment
cver to go to sca.  Livery basic clement of the $4-
million system contains clectronics.

The Compass Island’s primary mission is to spced
up cvaluation of the Ship’s Incrtial Navigational Sys-
tem (SINS) for precise midocean navigation to expe-
dite launching of the top-priority flcet ballistic mis-
sile,

Reason for the cquipment’s high cost is devclop-
ment. - All cquipment aboard, except for two $45,000
Bendix all-purpose computers, is still experimental.
New cquipment will be added continually for testing
and cvaluation before approving it for tactical ships.
$100,000 a vear will be spent for component re-
placements.

Sperry, whose Mariue Instruments Division devel-
oped SINS with the Navy's Burcau of Ships, sces
good Dbusiness in the cquipment as continuous
development work.

“Military business for SINS type equipment will
be substantial,” says Captain L. L. Schock, head of
the Ship Navigation Branch, Special Projects Office,
Burcau of Ordnance.

AUTOMATIC cclestial navigation checks Ship’s In-
crtial Navigational System
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Capt. Schock sces no commercial use for SINS
at present. “I'he system,” he says, “is unnecessarily
precisc for commercial use and unduly expeusive.”

SINS, in Schock’s opinion, will never be installed
in general-purpose naval vessels.  Tle does not fore-
scc it in destroyers within the next ten vears. Iligh
cost will limit it to missile-launching submarincs,
ships and carricrs where extremely precise position
information must be known for mission success.

Regarding aircraft, Sperry’s Gordon Watt says,
“The basic principles mayv be used but SINS itself
will never be ent down to size and installed in an
airplanc.”  Although Sperry’s work in SINS is all
government, there will undonbtedly be techniques
and principles applicable for civilian usc, Mr. Watt
adds.

To check and correct the SINS, the ship will take
to sca a cclestial tracker produced by Sperry. The
photoclectric telescope sits on a stabilized platform
which was developed by the Material Laboratory of
New York Naval Shipyard.

Navy’s Burcau of Ships and GI¢ developed a sonar
device to measure the ship’s ground speed.  Control
Instrument division of Burroughs produced an un-
derwater clectronie device to determine and indicate
the ship’s specd through the water.

Woods Tole Institute developed the Geomagnctic
Flectrokinctograph  which measures speed of the
occan current transverse to the direction of the ship.
Lamont Institute produced an cleetronic device that
determines speed over the ground.  Kearfott sup-
plicd gyros and accclerometers.  Naval Ordnance
Laboratory developed an acoustic corrclation system
for obscrving the occan bottom.

Ferrand Optical Co. is devcloping an optical
tracker as well as a horizon follower—a fineline tv
telescope for looking at the horizon in several dirce-
tions at once.  Ilectronics Corp. of America is work-
mg on a telescope with improved infrared detectors.

Collins Radio is developing a radiometric sextant
which will linc up radio transmissions coming from
the sun or moon as an optical telescope lines up
light.  Dctroit Controls is producing a radiometric
sextant for use with radio stars. Reeves is developing
a complete star tracker.
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Shenandoah Valley
Where the world’s first

|IRGINLA

reaper began harvesting

new manpower for your new plant

On the McCormick farm, in Vir-
ginia’s Shenandoah Valley, 22-year-
old Cyrus built the world’s first
reaper. That was in 1831. Today,
the farm revolution he started
-4 frees a yearly harvest of new
manpower from this Valley’s
increasingly mechanized farms.

A farm-grown working force is just
one competitive advantage your
plant will find in this sheltered
Valley of Virginia. Here you are
central to both northern and
southern markets. You have top
rail and highway transportation
... with favorable freight rates
to the Mid-West. You get coal,

SEE SIGHTS AND SITES!

Visit Jamestown Festival, April 1- ‘."

Nov. 30, 1957. And while here, see %, wm

eome of Virginia’s plant sites, o
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chemicals. wood, other materials
at short-haul savings.

Follow the leaders! American

Safety Razor, General Electric,

Reynolds Metals and Westing-
house are among the newcomers
to Virginia’s strategic valley. Your

plant, too, can profit from the
favorable taxes, mild climate,
pleasant living and community
co-operation that drew them here.

Ample, low-cost power flows from
VEPCO’s modern network. Gen-
erating capability, already
1,362,000 kilowatts, is due to
reach 2,000,000 kilowatts by 1959.

For confidential information on
local conditions . . . and site-find-
ing service that keeps your
identity a secret...write or
telephone VEPCO, serving ““The
Top of the South.”

VIRGINIA ELECTRIC and POWER COMPANY
Clark P. Spellman, Director—Area Development
Electric Building, Richmond 9, Virginia = Phone: si-1411

Want more information? Use post card on last page. 23



Over 400 electronic
control circuits

now available
for quick, easy
reference

Here are the circults
you need for sorting,
tlming, measuring. and
counting: for sweep
control, triggering,
temperature and motor
control, and hundreds of other industrlal usee—each

with concise description. performance characteris-
tics, component values, and practical applications.
Save hours, even days, of search and preliminary
work to find basle cireuit idean for a particular ap-
plication—consult this big, handy collection of
tested circuits — selected from recent issues of
Electronics and classified and indexed for quick use.

Just Out!

Handbook of
INDUSTRIAL ELECTRONIC
CONTROL CIRCUITS

By John MARKUS and Vin ZELUFF
Electronics Magagine
352 pages, 412 diagrams, $8.756

Following each description 1s a reference to the
original source where you can get more detalls on
related mechanlcal problems or study graphs of per-
formance characteristics. In the index, each circutt
18 cross-indexed as many as a dozen times,
locating specific circuits quickly when
known by a varlety of names.

to permit
they are

a companion volume . . .

Handbook of
INDUSTRIAL ELECTRONIC
CIRCUITS
By Markus and Zeluff

Oontains 433 different tudustrial elec-
tronic circuits for immediate practical
use. For each circuit there s a clearly-
drawn diagram along with a brief yet
comprehensive description. 272 pages.
433 diagrams $7.50,

" 10 DAYS' FREE TRIAL

McGraw-Hill Book Co., Inc. Dept. FLI-20
327 W. 4ist St., N. Y. 36.

Send me book(s) checked below for 10 days’ exam-
ination on approval. In 10 days 1 will remit for
book(s) 1 keep. plus few cents for delivery costs,
and return unwanted book(s) postpatd. (We pay
dellvery costs if sou remit with this coupon—same
return privilege.)

a Mark\xiuBJ;sZelun—lndust. Elect. Control Cire,—

O Markus & Zeluff—Iindust. Elect. Cire.~—$7.50

Positi

For price and terms outside U. FL1-20

|
|
|
|
|
|
|
|
| prINT)
|
|
|
|
|
|
|

S.
Write McGraw-Hill Int'l,, N. Y. C.

—_——————e

Want more information? Use post card on last page.
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CROWTH OF MICROWAVE COMMUNICATIONS
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2,414 MICROWAVE stations

Links nearly double in four years

FCC plans allocation program

Scatter systems on the way

“It’s BusTING OuT all over.” This is a commentary on microwave radio
facilitics. Speaking is Albert L. McIntosh, FCC Frequency Alloca-
tions chicf.

Mclntosh traces the growth of microwave communications back to
World War II.

In the past four vears, cach year has scen the expansion of facilitics
jump almost 35 percent. Nothing in sight indicates a slowdown.

Power utilities, railroads, forest conservation services, fire services,
highway departments, industrial users and common carriers all are
building.

At the end of 1954, 1.367 microwave stations were in opcration,
The close of 1956 saw the number swell to 2.414.

Microwave systems transmit teletypewriter, tclemctering, telegraph,
facsimile and voice signals. Also monochrome and color tv and ragar
data.

Petroleum and natural-gas pipcline companies have more than $50-
million worth of cquipment in opcration.

The Operational Fixed Microwave Council believes that the oil and
gas industry is just on the edge of its greatest microwave cxpansion.
Since 1954 the number of gas and oil pipcline systems have grown
from 26 to 53, the number of stations from 516 to 755.

Common carriers now have around $48 stations opcrating.  AT&T
expects to spend S210-million during 1957 in building microwave
facilitics.

e I'CC is launching a reexamination of microwave allocations.
Many microwave communications systems are opcrating on an experi-
mental basis.  Some point-to-point microwave service has shared fre-
quencics with industrial and medical devices such as industrial heaters
and diathermy.
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TRANSISTORS enter
transmitter field

TraNsISTORS arc being used on a
limited scale in radio transmitters.
Motorola has for a vear been pro-
ducing  transistorized  two-way
radios. It expeets the majority of
its mobile microphones in 1957 to
usc transistors, But a sampling of
cquipment manufacturers indicatcs
that any large breakthrongh of the
transistor in this ficld is at lcast a
vear away.

Philco says: “Tube performance
can be achicved by transistors up
to 40 megacyeles. The next year
will sce the range increased at least
to 60-70 mcgacycles.”

Avco intends to begin produc-
ing in March a cigar-box sizc trans-
mitter-recciver  for  civilian  use.
Pricc for pilot madels: around
$700. Company cxpects to bring
this down to $560-580.

Collins Radio in six months sold
150 transistorized four-channel re-
motc amplificrs at $500 apicee.

The American Broadeasting Co.
used Collins cquipment when it
installad new studios in the Metio-
politan  Opera  housc.  Formerly
amplificrs containing more  than
200 tubes were used. The new
cquipment contains four tubes and
30 transistors.

CLOSED TV firms
bullish

MaNUFACTURERS and  promoters
agree a sharp risc is imminent i
closed-circuit tv volume. General
Precision Laboratories says it will
be $25 million by the end of 1960.

Estimates  of todav’'s  market
range to SO million a vear, with the
number of installations something
over 2,000, Single-camera, single-
monitor systems can be bought for
$2,500. Studio tvpes go up to
$60,000.

Irvin P. Sulds, president of Tele-
com Systems, Inc.. estimates 500,
000 installations by 1960.

Acceptance is greatest in indus-
try. Many installations arc tatlor-
made. Volume production should
lessen costs and add to salcs.
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PRECISION PHASEMETER

0.1° ABSOLUTE ACCURACY
0.01° increm:ntal accuracy
30 to 20,000 cy.cles per second
0 to 360° Ehase range

10-megohm input impedance
(shunted by 25 uuf)

THE NEw MaxsoN Model 901 Precision
Phasemeter is a direct-reading electromic instru-
ment adaptable to a wide variety of demanding
measurement applications in computers, synchros,
and amplifiers.

The instrument measures phase difference
between two sinusoidal voltages; phase angles are
read from a two-degree, step control with vernier
indicator having a precision of 0.01°. Built-in
sensing provides direct reading of proper quad-
rant. Accuracy is independent of even harmonics
and of third harmonics up to 1%. Input-level
range is from 0.5 to 10 volts rms. o

Write or phone us for further information.

POWER OSCILLATOR

Output connection for
strip-chart recorder.

Self-contained power
supply for 105-125 volts,
50-60 cycles.

Adaptable to standard
relay-rack mounting.

WIDE-BAND
200 to 2500

me/sec
®

40 watts at 200-400 me
25 watts at 400-1000 mc
10 watts at 1000-2500 mc}

Provides exception-
ally broad frequency cov-
erage and substantial power
output in a single source.
Offers smooth tuning and
precise resettability, with
overlapping coverage of
the full range in two bands,

Frequency ranges....200 to 1050 mc, 950 to 2500 mc

or *5 megacycles
whichever is greater

Calibration accuracy...... = 1%

Write for free bulletin. ReSEHAbIlitY...eovioreueeierinnanraeesenereens better than 0.1%
*Modulation........ internal square-wave and sine-wave,
400 and 1000 cps; also external

Output impedance.............. —— 50 ohms (nominal)

Maxson Instruments products include: power oscillators. I-F zmpli-
fiers. mag-amp voltage regulators, frequency regulators for aircraft inverters.
high-precision phusemeters, ultrasonic flowmeters, acceleration-sensitive
switches. and statistical accelerometers. For detailed information, contact
our main office or the nearcst Maxson District Office.

SALES OFFICES IN NEW YORK, DALLAS, LOS ANGELES, DAYTON AND
WASHINGTON, D. C.

47-37 Austell Place
Long Island City 1
New York
Tel: RAverswood 9-1850

AXSON
NSTRUMENTS

MAXSON CORPORATION

DIVISION OF THE W._ L
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FREQUENCY

STANDARDS

PRECISION FORK UNIT

a TYPE 50
; Size 1”7 dia. x 3% " H.* Wght., 4 oxz.
L { Frequencies: 240 to 1000 cycles

W Accuracies:—

Type 50 (%.02% at —65° to 85°C)
Type R50 (£.002% at 15° to 35°C)
Double triode and 5 pigtail parts required
Input, Tube heater voltage and B voltage

Output, approx. 5V into 200,000 ohms

*3%" high
400 - 1000 cy.

FREQUENCY STANDARD
TYPE 50L
Size 3%" x 4%" x 51%" High
Weight, 2 lbs.
Frequencies: 50, 60, 75 or 100 cycles

Accuracies:—
Type 50L (*.02% at —65° to 85°C)
Type R50L (%.002% at 15° to 35°C)
Output, 3V into 200,000 ohms
Input, 150 to 300V, B (6V at .6 amps.)

PRECISION FORK UNIT
Ll TYPE 2003
d Size 1%"” dia. x 4%" H.* Wght. 8 oz.
III Frequencies: 200 to 4000 cycles
!

Accuracies:—
Type 2003 (£.02% at —65° to 85°C)
Type R2003 (*.002% at 15° to 35°C)
Type W2003 (£.005% at —65° to 85°C)
Double triode and 5 pigtail parts required
Input and output same as Type 50, above

*314” aigh
400 to 500 cy.
optional

FREQUENCY STANDARD
TYPE 2005
Size, 8" x 8” 2 ?%"” High
Weight, 14 lbs.

Frequencies: 50 to 400 cycles
(Specify)

Accuracy: +.001% from 20° to 30°C
Output, 10 Watts at 115 Volts
Input, 115V. (50 to 400 cycles)

FREQUENCY STANDARD
TYPE 20077
TRANSISTORIZED
Size 1%" dia. x 4%"” H.* Wght. 7 ozs.
Frequencies: 240 to 1000 cycles
Accuracies:—Same as 2003, above

Type 2007S—Silicon type

Input, 28V.

Output, Multitap, 75 to 100,000 ohms
*31%” in 2007S, 400 to 800 cycles.

FREQUENCY
STANDARD
TYPE 2121A
Size
831" x 19” panel
Weight, 25 lbs.
Output: 115V
60 cycles, 10 Watt
Accuracy:
*+.001% from 20° to 30°C
Input, 115V (50 to 400 cycles)

FREQUENCY STANDARD
TYPE- 2001-2

l | Size 3% x 43%" x 6" H., Wght. 26 oxz.
" ) Frequencies: 200 to 3000 cycles
Accuracy: =.001% at 20° to 30°C

QOutput: 5V, at 250,000 ohms

Input: Heater voltage, 6.3-12-28
B voltage, 100 to 300 V., at 5 to 10 ma.

FREQUENCY
STANDARD
TYPE 2t11C

Size, with cover

10" x 17" x 9" H.
Panel model

10" x 19" x 8% H.

Weight, 25 lbs.

Frequencies: 50 to 1000 cycles
Accuracy: (=.002% at 15° to 35°C)
Output: 115V, 75W. Input: 115V, 50 to 75 cycles.

ACCESSORY UNITS
for TYPE 2001-2
L —For low frequencies
multi-vibrator type, 40-200 cy.

D—For low frequencies
counter type, 40-200 cy.

H—For high freqs, up to 20 KC.
M—Power Amplifier, 2W output,
P —Power supply.

This organization makes frequency standavds
within a range of 30 to 30,000 cycles. They are
used extensively by aviation, industry, govern-
ment departments, armed forces—where maxi.
mum accuracy and durability are required.

WHEN REQUESTING INFORMATION
PLEASE SPECIFY TYPE NUMBER

American Time Produets. Ine.

580 FIFTH AVENUE, NEW YORK 36, N. Y.

26 Want more information? Use post card on last page.
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THERE'S moncy in fixing clectronic cquipment on business and private
planics now that . . .

REPAIR is bhig business

Planes spawn $30-million business

Corporate owners contribute most

Service income to double by 1962

CORPORATION-OWNED aircraft numbering 16,000 carry more than S800
million in clectronic cquipmient.  Maintaining this cquipment 15 a $30-
million business.  Privately owned plances, nurihening +4,00C, usually
carry less equipiment per planc but help bring clectronic maintenance of
noncommercial, civilian planes to the level of a big busiiess.

Several firms are finding maintaining clectronic equipment for the
growing flect of private and business planes a profitable enterprisc. Smith-
Mecker Engincering Co.’s aviation division began operations ten years
ago with onc car rigged up with radio test equipment. Todav, with
service stations at Tcterboro Airport, N. J., and Westchester County
Airport, N. Y, it docs $§-million business a ycar m maintenance, redesign,
cquipment sales and installation.  Business has doubled during the last
five vears and is expeeted to double again by 1962.

With a capital investment of $80.000, ficld maintenance persommcl
currently number fifteen.  The central office in New York sends out
engineers when the field staff requires theni.

Smith-Mecker has 250 regular customers owning 1,000 plancs. Scveral
corporations pav a flat rate of $3 per flying hour for cach aircraft.

Other customers pay for work on an hourly basis.  Fees for ordinary
repair run about $5 an hour. Laboratory testing and redesign cost up
to $6.25 an honr.

An average client pays from $1,500 to $2,000 a ycar per plane for main-
tcnance alone.
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McGRAW-HILL
TECHNICAL WRITING
SERVICE

|L——,—————————

TWS offers you a single
INTEGRATED publishing
service prepared to under-
take a project from research
and planning through fin-
ished manuscript and art,
typesetting, mechanical
preparation, printing and
binding. Whatever the situ-
ation, whatever the type of
litetature you need, our edi-
torial and art consultants can
help you, bringing to your
most specialized job the
craft and skill of publishing
experts.

WRITING EDITING
ILLUSTRATING
PRINTING

TO YOUR OWN OR
GOVERNMENT SPECIFICATIONS

Whether you need an in-
struction book or service
manual, to accompany your
equipment, written to gov-
ernment’ specifications . .

. or product catalogues
or training booklets . . . or
annual reports . . . or com-
pany histories . . . our writ-
ing staff can do the job for
you, our artists can create
and execute the illustra-
tions. And McGraw-Hill
printing, binding, and paper
resources are among the
best in the country.

SAVE MONEY AND TIME

LET OUR STAFF BE
YOUR STAFF FOR
TECHNICAL and BUSINESS
PUBLICATIONS

ASK
OUR REPRESENTATIVE
TO CALL

Write ¢ Phone

l Technical Writing Service
| McGraw-Hill Book Co., Inc.

330 W. 42nd St., N. Y. 36, N. V.
LOngacre 4-3000

[
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NICKEL supply to rise 50%

Four-year Canadian project planned
Prices double since 1950

Defense use seen increasing

ExisarkiNe on a fourvear S175-million project, International Nickel
announces it will lift its Canadian production 50 pereent.
Mceanwhile, nickel went up 9.5 cents a pound in December to 74

cents, almost double the 1950 price of 40 cents.

Inco declined to

speculate whether the expansion would drop prices.

Nickel is widely used i clectronics.  About 15 million pounds a vear
go into high temperature and clectrical alloys. another 1.5 million pounds
mto magnetic alloys. Total U, S. consumption hovers around 200 mil-

lion pounds a vear.

Under expansion plans of Inco and other producers. free-world pro-
duction may risc to 625 million pounds vearly in 1960, forccasts [Tenry
S. Wingate, president of Tnco of Canada.  Production was 427 million

pounds in 1955,

The 1960 output would exceed present civilian industry use by some
325 million pounds. “I'he increase, Wingate said, would fill unsatisfied
civilian needs while meeting rising dcfense requirements.

Inco plans to Tift its regular nickel production from 255 milljon pounds
in 1955 to 385 million in 1960, Of this, 24 million pounds will replace
special govermment production, giving a net inercase of 106 million

pounds a vear.

MERCURY price stabhilizes

MonENrtariny avr Least the price
of mercury will remain firm. Price
of the silverv-grev liquid metal is
largely  controlled by Spain and
Italy and tends to keep in step
with  ternational tensions.  Cur-
rently, a 76-pound flask commands
$257 on the New York market.

Mereury is a good clectrical con-
ductor.  Flectrical and  clectronic
uscs accounted for 8,951 of the
57,300 flasks used in the U. S.
m 19553, Mercury s used  in
switches, scaled relays and  recti-
ficrs, as well as Tamps, batterics and
other apparatus.

U. S, muines supply only a frac-
tion of domestic needs and there
is little hope of large increases in
production.  New deposits of cin-
nabar, mercury ore, are not being
found in the large lodes that make
for incxpensive mining.

28

California mines, which provide
about one-llf the U, S, supply.
date back to the Gold Rush and
arc becoming  exhaunsted,  \lines
have recently been  reopened  in
Idalio and Alaska. But there is
msufhcient  risk capital available
for large-scale exploration and de-
velopment,

The U. S. government has a
standing offer to buy all North
Amcrican  production at $225 4
fAask.  \Would-be producers  feel,
however, that a floor price of $325
is needed to make mereury mining
attractive to capital.  Production
costs arc double those of \World
War  Il—when  the  government
pegged the price of the strategic
metal at S191.

Mining firms hesitate to specu-
latc on the cffect of increased pro-
duction on the market price. Tt is

said in the trade that Spain and
ltaly operate an informal cartel to
adjust prices to forestall competi-
tion. Mcrcur_v iIs casy to storc,
henee its market casy to control.

Prices have fluctuated widely de-
spite an incrcase i world supply
from 143.000 flasks in 1950 to
175.000 in 1955, ‘I'he market
dipped to S74.81 in 1950 and
rosc to S291.44 in 1955, U. S.
production. 51.929 flasks in 1943,
dropped to 4,535 flasks in 1950
and was up 15.830 flasks in 19553,

Tmports were 56,080 flasks in
1950 and 19,435 flasks in 1955,
Italy  prodnced 52,000 flasks in
1955 and Spain, 43,000.

MICA needs promote
substitutes

Worin's LarGEST consuner of mus-
covite mica, the U, S, used an esti-
mated 13 million pounds in 1955,
Nore than 9 million pounds were
imported, twice as much as during
1954, According to the National
Association of Flectrical Nanuface-
turers, sales of mica by a group of
cight major fabricators were S11,-
040,000 in the first 10 months
of 1956, an increase of § pereent
over the samie period 1w 1955,

The  clectronic imdustry  uscs
about 65 pereent of the niscovite
mica consumed in the country, tak-
ing almost all of the top grade min-
cral.  Capacitor aud vacuum-tube
manufacturers have bid the price
of high-grade sheet mica to more
than S0 a pound.

Look for an increasing use  of
mica substitutes.  The  increased
production of tv. industrial and
military clectronic cquipment, the
limited world supply and the high
labor costs iuvolved in separating
mica into sheets have stimulated
the development of substitutes.

The cleetrical and  mechanical
propertics of natural mica which
make it so well sutted for use as an
imsulating material and capacitor
diclectric have kept it in use since
the carly davs of radio communica-
tions. TTowever, some cluracteris-
ties of recently developed  substi-
tutes arc cliimed to excel natural
mica.
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CAPACITY

Largest capacity in airfreight enables American to serve
electronics executives better than any other airline

A typical 100 1b. ship-
ment from Chicage to
New York costs only
$7.50—only $15.10 from
Los Angeles to Detroit.

\ . d" 1 ® \"4. :
When electronies executives use airfreight to enjoy more assortment and less depth in in-
ventories . . . to be able to make modifications without fear of obsoleting stocks of component
parts, they specify American Airlines Airfreight. It's their best assurance of fast forwarding,
dependable on-time deliveries. That's because American has the space available when and
where it’s needed most with a combined potential of over 1,000,000 1bs. daily —the greatest

capacity in airfreight!

AMERICAN AIRLINES

carries more cargo than any other airline ’

ELECTRONICS business edition — January 20, 1957 Want more informction? Use post card on last page




IGCBM nears completion

Air Force readies training site
$Va-billion research pays off

Two guidance systems planned

it Tiar completion of the Air Foree’s sceurity-
shrouded crash program for developing an operational
tercontinental ballistic missile is within sight was
contained in an announcement by Major General
B. A. Schricver, of the Western Development divi-
sion of ARDC and director of USAF’s ballistic mis-
sile program.

General Schriever outlined plans for converting
a major portion of 86.000-acrc Camp Cooke 169
miles north of Los Angeles into an Air Force base for
training ballistic missile crews.

Overall bill for ballistic missile vescarch in 1956
was better than a quarter-billion dollars. This figure
accounts for no hardware. Now that the actual pro-
duction stage has arrived, hardware costs are snow-
balling. Iixcluding rescarch and development, the
price tag on once ICBM has been estimated at $1 mil-
lion. And it's anybody’s guess how many of these
Uncle Sam intends to produce.

Airframe manufacturers Convair, San Diego. and
Martin, Denver are handling the 5,000-mile missiles
Atlas and Titan, respectively. Douglas has interme-
diate-range ‘Thor.

To guidance-system contractors the ICBM-TIRBM
program mecans big business. Nlajor contractors in-

na

M!I VO

HIlY

:lnnl-rnn

LIGLLIUIN

Radar guidance cquipment designed amd built by Reeves Tnstrument
Corp. f()r the Terrier missile svstem installed aboard the USS Gvatt,
combines gunfire control

the Nawvv's first gnided missile destrover,
svstem with radar guidance cquipment.

If the approaching aircraft is identified as enemy, the radar tracks it

clude GE, Bell Labs, Arma and A. C. Spark Plug.
Burroughs, at Paoli, Pa,, and the Remington Rand
Univac division at St. Paul arc¢ handling the com-
puter work.

ITundreds of companies have subcontracted to for-
nish - components and subassemblies. At present,
50.000 people, many on overtime status, are engaged
in the ICB\IRBNT cffort.

WDD has revealed that both inertial guidance and
radio-inertial guidance have been developed under
the program. Either or both mav be used in dircct-
ing Atlas, ‘Titan and Thor to their targets.

WDD reveals that a successful operational weapon
is within the known state of the art, that no major
scientific breakthroughs remain. Nose-cone contrac-
tors, GLi. Avco and Lockheed. apparently have hit
upon workable methods for preventing the warhead
from becoming a flaming mectcor as it strcaks down
mto the dense air surronnding the Farth. Problems
of propulsion and auxiliary power assigned to Rocket-
dyne, Acrojet-General and AME, veportedly are well
under control.

The original Atlas, as cnvisioned in 1952, was to
contain seven rocket engines, carry a 5,000-1b war-
head and weigh one-half million pounds. The pro-
duction model of Atlas will be considerably smaller,
in the neighborhood of 100 fect.

Ramo Wooldridge 1s acting as technical director
for the TCBNEIRBN program in concert with
WDD. The third member of the R&D combine is
the Ballistic Missiles office of ANIC,

CONTRACTS awarded

Webcor's Government Division has
signed a $2,700,000 order with the
Navy Burcau of Acronautics for
airthorne radar svstens,

General Eleetrie will manufacture
radar systems amounting to $16,-

578,472 for Air Mlateriel Com-

and relays information to the missile launching computer for firing. A mand
data svstem between launcher and missile shoots the missile into the

radar beam by which it is guided to intereept the target.

RACE Rapid Automatic Checkout Equipment, produced by Sperry
(,\r()s(opc ])rmgs automation to the tactical Lmn(hm(r site to test,
A master C(msolc cemplovs
computer clements to check out all units of the missile svstem, provide
maintenance and supply information for command decision.

troubleshoot and service missile systems.

Rocket flight simulator by Magnavox automatically subjects accelera-

Sperry Gyroscope received a SI,-
293,940 contract, calling for new,
large-scale production of electronic
engine analvzers for use at Air
IYorce bases around the world.

The order provides for volume
production of ground portable sys-
tems, incorporating five-inch oscillo-
scopes.

tion-sensitive devices to the entire range of acecleration and deeclera-

tion forces encountered during rocket flights.

Svstem can duplicate
any two-stage flight. Nontechnical personnel can operate the simulator.

Army Signal Supply Ageney, Phila-
delphia, has awarded 11 contracts
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for rescarch and investigation: $58,-
§42 to RCA on low-noisc micro-
wave amplifiers and wave gener-
ators: $33.664 to U. S. FElectric
Manutacturing, New York, for de-
sign and development of a wafer-
tvpe batterv; $39.932 to Radiation
Rescarch, West Palin Beach, Vla.,
on radioactive energy for portable
batteries; $180.000 to the Uni-
versity of Michigan for additional
rescarch  investigations  dirccted
toward rocket-borne mcasurements
of temperature and winds in the
Arctic; $65.288 to Armour Re-
scarch Foiundation of Ihinois Insti-
tute of T'cchnology, on Air Traffic
Control Svstems: $80.179 to Gen-
cral Ceramics, Keasber, N. J., on
improved tvpes of high-frequencey
core materials by svnthesis of fer-
rites: $79.587 to Stanford Rescarch
Institute, on advanced phases of
design parameters for gronnd based
antennas: $58.936 to Ravtheon for
additional rescarch  investigations
on clectron tube type QK-302;
$70.829 to RC.\ on watcer activated
batteries  cmploving  organic  de-
polarizers; S+4,446 to Motorola for
rescarch investigation on ficld test
cvatnation and redesign of radar sct
AN/PPN-13; S44.993 to Markite,
New York, for research investiga-
tions on the use of conductive plas-
tics in batterics.

Air Force Cambridge Rescarch Cen-
ter las two contracts for rescarch:
$50,000 for studics in radar cross
scctions of aircraft and missiles with
the Universitv of  NMichigan, and
$125,000 for gencral studies in
high-power beam tubes with Stan-
ford University.

Ioffman Laboratories has been
awarded a $22-mitlon contract by
the Navy for 6,001 units of the
airborme portion of "TACAN, an aiv
navigation svstem designed to give
pilot exact distance and direction
imformation when landing under
poor weather conditions.

Rome Air Ioree Depot placed a
§2,051,654 order with Craig Svs-
tems, Danvers, Mass. for three air
trafic  control  centrals AN
MRN-12, cleven recciving scts and
radios AN/MRR-5 and twentyv-four
radio teletypewriters-facsimiles AN/
MSO-10.
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HEATING OPTICAL, ELECTRONIC, OR HYDRAULIC AIRBORNE EQUIPMENT

WHERE CAN YOU USE
G-E SPECIALTY HEATING EQUIPMENT?

Whenever your equipment requires
thermal conditioning, General Electric
specialty heating equipment can help.

G.E. has had extensive design
and manufacturing experience in pro-
viding controlled heating for a wide
variety of applications. These applica-
tions range from giant guided missile
blankets to tiny one-inch-loag accel-
erometer heaters. Problems of intricate
shape, large or small size, unusual en-
vironmental conditions, and amourt
of heat required have all been solved.

LET US ANALYSE YOUR HEATING
PROBLEM; a General Electric specialty
heating expert is available and a
prompt answer is assured.

FOR MORE INFORMATION contact your
General Electric Aviation and Defense
Industries Sales Office or send coupon,

Y
| Section €c220-10A, Schenectady 5, N. Y, l

| Please send me new bulletin GEA-6285, |
G-E Specialty Healing Equipment,

| [J for immediate project

| [] for reference only

| Name .

| Position
| Company .. ...

I

I

-

y

:Ciﬂy .......... State. . —I

Progress [s Ovr Most Important Prodvet

GENERAL @ ELECTRIC

Want more informctian? Use post card on last page. 31
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McGRAW-HILL

MAILING LISTS
WILL HELP YOU

® Merchandise your
advertising
® Conduct Surveys
@ Get leads for your salesmen
® Get inquiries about
your product or service
® Pin-point geographical
or functional groups
o Sell Direct
Build up weak territories
e Aid Dealer Relations

Direct Mail is a necessary supple-
ment ta o well raunded Business
Paper Advertising pragram,

600,00 actval names aof the tap
buying influences in all the fields
cavered by the McGraw-Hill publi-
catians make up aur 150 mailing
lists. These lists are built and main-
tained primarily far aur awn use,
but they are available ta yau far
Direct Mail purpases. Pick aut a
list of YOUR praspect fram avur
Industrial Direct Mail Catalague.

Mare and mare, pragressive campa-
nies are using Industrial Direct Mail
regularly as an advertising medium.
They effectively allacate a partian
of their cancentrate on the best
business publicatian,

For camplete, detailed infarmatian
obaut our service, fill in the caupon
or write far yaur capy of aur free
Business and Industrial Direct Mail
catalague,

HAE
Mc GRAW-HILL

OIRECT MAIL LIST SERVICE

Direct Mail Division,

McGraw-Hill Publishing Co., Inc.

330 West 42nd St., N. Y. 36, N. Y.
Please forward my free copy of the

McGraw-Hill “Industrial Direct Mail
Catalogue.*’

Name

Company

Address

City State

Transistors dominate

Burr-Brown

TRANSISTORS aid designers of test cquipment, remote-positioning systems,

TRANSISTOR  criaRACTERISTICS, such as low power consumption, light
weight and ruggedncss, are causing them to be used in a rapidly incrcas-
ing number of clectronic deviees. Portable instrunients mannfactured by

Universal Atomices (1), Burr-Brown (1°2) and Cubic (P3) arc completely
transistorized. A servo amplifier designed by M. Ten Bosch (P4) to
opcrate on 60-cyvele power is intended to meet the requirements of mili-

tary specification NI1L-15-5400.

Kay Flectric (P3) broadband video amplifier is made with a built-in
feedback cirenit for stabilized gain and can be nsed as a preamplifier for
oscilloscopes and vtvm's or as an audio amplificr.  Shift registers an-
nownced by Navigation Computer (P6) feature pushbutten program-
ming, information indication and nunber-of-bits sclection.

A S-ounce  aceelerometer an-
nonnced by Humphrey (P7) for
use i mstrinmentation and control
svstems operates within a tempera-
ture range of -50 to 100 C and
withstands vibration from zero to

2,000 eps up to 10 g . ..
Designed by Davtronic  (PS) a
differential-transforiner amplificr
provides a  demodulated  output

signal for oscilloscopes, null-balmce
recorders and vivm’s. . . . Entron’s
(P9) vhf band-rejection filter with
separate tunable high-Q  rejection
sections is expected to be helpful in
removing interference,

A Levinthal (I'10) power supply

has been developed  for klvstrons
with bombarded cathodes and s
said to be completely protected by
mterlocks. The tvpe 6CQS
medinne-mn triode and  sharp-cut-
off tetrode announced by RCA
(P11) can be used as a combined
oscillator ard mixer for blick-and-
white or color tv reccivers,

Lindancr (P12) has high-pressure
scaling devices called THexseals, to
prevent the cutry of dust, moisture
or other contaminants mto standard
toggle,  rotarvy  or pushbutton
switches. Farmer FElectric
(P13) has developed a ssnehronous
contactor for such switching appli-

For more information circle numbers in
SECTION B, READER SERVICE CARD (facing p 48)
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NEW PRODUCTS

computing devices and video amplifiers

cations as punch-press conirol. mag-
netic counter actuation and registet
control. A wircless micro-
phone svstemr designed by "T'm-
Sonic (P14) is actually @ wminiatnre
fan transmitter.

Richardson-Allen (P15} is mar-
keting a silicon rectifier with a d-¢
output of 10 to 65 volts at 400 to
2,000 amperes for plating appli-
cations. Fctremely Tigh de-
flection sensitivity is claimed by
RCA (P16) for their 3\WPT, 3\WP2
and 3\WP11 clectrostatic-deflection
cathode-rav oscilloscope tubes.

Weston (P17 amnounces the
addition of two modcels to their
linc of metal-ilm resistors, which
are said  to  withstand  abrasion,
thennal shock and temporary over-
loads without change. Called
Cirprint, a copper-clad Taminated
plastic by lormica (P18) offcrs
high-insulation  resistance,  better
cold-pinching  qualitics and lower

moisture absorbtion. . Acrovox
(P19) is rcleasing a  scrics  of
switches  with  small  mounting
dimensions.

A line of genmanium  rectifiers
announced by GE (P20) has been
designed specifically for use in mass-
produced tv scts. Airborne
Accessories” (P21) line of miniaturc
-f filters and notor-start capacitors

arc claimed to meet the require-
ments of JAN-C-25, NTL-1-61-S1-B
and  NL-N-8609. A 400-
evele motor gearhicad released by
Servo-mechanisms (P22) for appli-
cation in servo coutrol svstems Tias
a built-in slip clutch for protection
of gearing and loads.

A load 1solator developed by Cas-
cade (P23) for operation in the
frequeney range  between 12,400
and 15,000 me iy said to have a
vswr of less than 1.1, . .. Alden
Products (P24) announces a kit of
components for plug-in construction
of clectronic equipment which s
designed to cut engineering time
required for packaging.

Leeds and  Northrp's  (P25)
clectronically controlled reactor sini-
ulator for training nuclear engincers
incorporates an analog  computer,
control console and a modcl reactor
core. . Production of antenna
terminal msulators, contact strips
and knobs is said to be faster with
Stokes (P26) semiautomatic trans-
fer molding press. National
Instrunents (P27) sonic gas ana-
lvzer uses the change in velocity of
sound waves passed throngh the
gas to determince its composition.

Conncctors molded from Dow
Corring’s (P28) glass-filled silicon,
molding compound arc claimed to
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For your immediate use
the 6 most vital assets

to insure your

EXECUTIVE
SUCCESS

JUCCESSFUL ex-

ecutives will tell
you this simple
fact: certain key
abilities practically
allow a man to
write his own pay-
checek., And one
doe=n’t have to he
born with thesxe
proven executive
qualities—they can be self-developed to
iU degree you o may never have thought
possible—oecusily,  and  without  dong
years of study. You cian help yourself
iequire them with  this  specially  se-
lected  Library of practical executive
techniques.

The six books com-
prising this Librory
hove been selected
by successful exec-
utives os the ones
most useful in de-
veloping the six
quolities of execu-
tive success.

Helps you develop these 6

success qualities:

@ Handling People @ Managing T~
ly

Yourself @ Speaking Forceful (

® Writing Clearly @ Work- /
ing Efficiently @ Think-
ing Straight

19 300NK31] 14

LIBRARY of

(PRACTICAL
EXECUTIVE
TECHNIQUES

® 6 volumes @ 1633 pages

® $20.00—payable $4.00

in 10 days, then $4.00 o
month

Library
contains
these books:

Monoging Your-
self by Wright
a The Tech-
nique of Get-
ting Things Done
by the Loirds . . .
How to Develop

Your Thinking
Ability by Keyes| you'il find here the best thinking
. . The Tech-| on a variety of important execu-

nique of Cleor| tite techniques . . . like gefting
Writing by Gun- the best out of your associates,
. putting your thoughts down elearly
and toreetully on paper, speaking
with authority in front of people,
Bender . . , ond| thinking a job through logically,
The Technique of | and Lrl«'llim! it done llnml efficient -

i Iv. All in all, vou have a store-
L‘O"ﬂ‘l'"% .P;ople house of information on doing hegt
y the lotrds etery joh the suecesstul exeentive
mnst know how to handle.

SAVE $1L00, Bought one at a time, the total
price of these books would be $21.00, Under this
special offer, the comiplete Librarvy is available
for only $20.06—a cash saving of §4.00. And you
: Iso have the privilege of paying for the books
an eusy terms, while you use thenu

ning . . . How
to Tolk Well by

I McGraw-Hill Book Co., Dept. FL-1-20 1

§ 327 W.41st 51, N. Y. C. 36

l Send me the Library of Practical Executive Tech- l
nigques for 10 days’ examibation on approval. In 10

l davs 1 will send $4, then $4 nonthiy until $20 is l

l paid, Otherwise 1 will return books postpaid, l
I'RINT

l NBII® «onecrnoeseressossastistisessassaastttoceae l

l R 1 L S R l

' [ T S Zone, ...State....oiiiien I
(‘ompany . B T R TR T R T

l POSTHOMI coiiiiiiiiiatetanetieatiascaaatceecersons '

l For price and tcrms outside U. 8., l
write Metirme-Hill fnt’l, N. Y. C FL-1-20

- S D G D N ED W S a B e
Wont more informotion? Use post cord on lost poge.
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provide better insulation resistance,
particularly at high temperatures.

The time required for indue-
tion hcating of specific arcas of
mcetal parts is said to be greatly
reduced with a  10-kw  machine
developed by Radio I'requency

(P29).

A deviee hag been developed by
Waters (P30) to permit flush or
recessed mounting of the slotted
shafts of potentiometers, tritnmers
or tuned coils to avoid accidental
misadjustment. Smooth-On
(PP31) has a hardener available for
epoxy resins used for potting and
encapsulation  of clectronic  com-
ponents which is claimed to give
cpoxies i heat-distortion tempera-
turc of 400 17,

Webber Enginceering’s (°32) low-
temperature - cabinet  for  testing
clectronic apparatus is claimed to
reduee surrounding temperatuee to
-100 1 in 30 minutes. . . . Opera-
tion of high-speed  direct-conpled
circnits that require an ungrounded
power supply should be possible
with the Model A105-15 Isoply
madc by Elcor (I33).

Exccllent overload characteristics
arce claimed for Hammer Illectron-
ics, (34) combination pulse ampli-
ficr and single-channel amalvzer for
scintillation speetroscopy,  single-
component monitoring and propor-
tional-counter pulse analvsis.
Accurate delavs of from 3 milli-
scconds to 30 scconds are said to
be  furnished with a time-delay
rclay made by G. C. Wilson (P35)
for guided missiles and aircraft.

Surface  temperature  resistors
available from Trans-Sonics (P36)
cm be attached with Nvlar tapc
for temperature telemetering  in
ranges of -300 to 400 I°, ... A
radar marker gencrator produced by
Advanced Electronics  (P37) s
claimed to provide both range and
azimuth pulses for radar testing
and radar personncl trainiug.
Two digital ohmmcters designed by
Non-Linear Systems (’38) can be
comiccted to digital recording sys-
tems to provide permancent records.

A 2,500-volt regulated power
supplv manufactured by Kepeo
(P39) is said to maintain output
within 0.1 volt for loads from zcro
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to 30 ma. .. California Chassis
(P40) has available all steel open-
desk rack cabinets for nounting
public address systems and  trans-
mitters. . .. Magnovox (P41) has
developed a rocket-flight simulator
which duplicates acceleration con-
ditions of a two-stage flight during
cach test.

Genceral Ultrasonics’ (P42) stain-
less steel transducer  provides 32
square inches of radiating arca for
tanks or vats used for cleaning,
pickling and plating processes. . .
Labor costs are claimed to be re-
duced by using Plammer’s (P43)
Zippertubiug as a substitute for
cable lacing and tving in clectronic
cquipment manufacture.

Bristol's (P44) pressure  trans-
ducer for cither airborne or ground
applications is said to provide cither
lincar outputs or any  required
carve for operation of control or
measuring svstems. ... Flat scle-
niwm - rectifiers,  distributed by
Radio Recptor (P453), arc claimed
to dissipate heat through conduc-
tion into the chassis and require
less air space for cooling.

A uhf cavity amplificr by Amtron
(P46) provides overall gain of 50
db from 300 to 409 mc and uscs
standard tuning  capacitors.
Miniature precision potentiometers,
designed by Water  (P47)  for
printed circuits and  automation
assemblics where precise position-
ing is required, have a 3-prong basc
that fits standard 3-circait micro-
phone sockets. Designed to
operate BuOrd NMKI14 servomotors,
Feedback Controls’ (P48) modcl
D-+ magnctic amplificr delivers 4
watts.

Continental Electric’s (P49) pho-
totube features extremely low cur-
rent in darkness and is expected
to have many applications in the
ficld of instrumentation. . . . A
sweep oscillator made by Dynac
(P50) for laboratory usc covers
5 to 5,000 c¢ps in a continuons
band. . . . Mass lifc tests of as
many as 1,000 tubes, transistors,
crystal diodes or resistors s said
to be possible with the Maodel 815
lifc-test sct made by Systems Devel-
opment (P51).

The Kocour (P32) clectronic
thickness tester is claimed to meas-

urc the thickness of metal plate
on steel, copper, brass and ceramics.
... Designed to be snapped into
place i a chassis, ‘Tinnerman’s
(P53) speed clip is expected to
reduce the time required to mount
or replace crvstal cannisters.

A 22.5volt d-¢ power supply, de-
signed by Magnet Rescarch (P54)
for such airborne upplications as
radio telemetering and instrumen-
tation, is clhimed to be free of
linc transients and to be short-
circuit proof.

Production of 300 grams of
singlc-crystal silicone or 1,000 grams
of single-crystal germaninm per day
arc cltaimed for Precision Tool &
Fugincering’s (P55) crvstal puller.
... A tube checker by Seco (P56)
makes tests of grid cirenit, mutual
conductance and cathode emission
with a limited number of sctup
steps.

Waters Manufacturing (I°57) has
a line of pancl meters encased in
clear plastic to make full usc of
rcom lighting. Adjustment
between 3 and 120 scconds is pos-
sible without removing the dust
cover of a time-delay relay available
from Belltron (F38). Ium-
phrey (P59) oftas a line of sector
potentiometers  designed for con-
trol and instrumentation systems
i aircraft and missiles.

A sweeping oscillator covering a
range of 10 to 145 mec, a variable-
frequency marker and fixed markers
are provided in an aligninent instru-
ment announced by Kay Electric
(I’60). Sheathh material  of
specially compounded silicone rub-
ber is used in cables developed by
ITall-Scott (P61) which are claimed
to provide stable performance be-
tween  temperatures of —85 and

410 1.

Short lengths of magnetic tape
arc used in Burrough’s (P62) clec-
tronic filing unit to provide compact
storage and rapid access to bus-
incss imformation. Mcasure-
ment of the Q of r-f coils, capaci-
tors, insulating materials and coil
forms is possible with a Q mcter
announced by Alpha Instruments
(P63). Available in cight
colors, Sealectro (P64) has press-
fit miniature and  subminiature
terminals, test points and conncet-
ors.

January 20, 1957 — ELECTRONICS business edition



America’s Most Complete Line

“OVER SEVEN YEARS
CONTINUOUS USAGE
of RFL Instrument
Calibration Standards,”

according (o the Engineering Test Inspec-
tion Department of the Eclipse-Pioneer
Division, 'have given us a consistent
quality conirol and a complete ecror elim-
ination in our final inspection tech-
niques. These Standards az¢ used to reg-
ulate and control all instrurentation used
in the final check of the equipment we
manufacture. Maintenancew ise, they have
been pertect . . . other than a periodic
re-calibration every two yeacs, we never
have to touch them.”

"1/1 ccuracy and
Depmdabz’lz’ty

UNEQUALLED
by previous Standards!”’

Frem actual experience by
ECLIPSE-PIONEER DIVISION
of Bendix Aviaticn Corp., Teterboro, N. J.

The advantage gained by in-plant cali-
bration of electrical instruments using
these coasole type Standards, which en-
compass the full range of testing instru-
ments, under controlied laboratory con-
ditions, goes beyond mere convenience.
Their ease of operation, consistent cali-
bration an. high accuracy over wide cur-
rent and voltage ranges are impossible to
duplicate using individual testing equip-
ment which must be moved from job to
job througnout a manufacturing plant.

In addition to accuracy, each RFL
Standard has many features which make
rapid calibration procedure possible.
\¥ here many instruments must be tested,
it is relatively easy to calculate the cost
savings over older methods of calibration,

of Instrument Calibration Standards!

Model 829

Portable unit calibrates both AC
end DC meters over ranges from
0.25 millivolts to 2000 volts and 2
microamperes to 20 amperes. Di-
rect reading accuracy of 19 (0.5%
using charts supplied). Frequency
from S0 to 400 cps depending on
line frequency.

Net price $2,650. f.0.b. Boonton, N.J.

R

Model 261B

Calibrates all types of AC meters
to direct reading accuracies of
0.5% (0.25% using calibration
charts) over frequercy range of 50
to 1600 cps. Current range from
1.5 milliamperes to 200 amperes;
voltage range from 75 millivolts to
1500 volts. Output of electronic
power oscillator has less than 5%
total harmonic content at 60 cycles.

Net price $9,250. f.o.b. Boonton, N.J.

Model 262B

Calibrates DC electrical measuring
instruments to direct reading accu-
racies of 0.1% (0.05% using cali-
bration charts) through voltages
ranging from 1 millivolt to 1500
volts and currents ranging from 1
m:croampere to 150 amperes.

Net price $15,600.f.0.b. Boonton, N.J.

Write for technical data and application information.

ELECTRONICS business editicr — fanuary 20, 1957

Radio Frequency

LABORATORIES, INC.
Boonton, New Jersey, U.S.A.

DESIGNERS AND MANUFACTURERS OF ELECTRICAL EQUIPMENT SINCE 1922

1

1 Radio Frequency Laboratories, Inc.

1 Boonton, New Jersey

: Please send me your new 24-page catalog describing all
H available Instrument Calibration Standards for 1957,
1

1 Name Title

1

1 Compony Phone

1

1 Address

1

1 City_ State,

=

Wart more information? Use post co.d on last page. 35



Announcing the publication of the January 1957 issue of

SEMICONDUCTOR ELECTRONICS

A new periodical featuring a monthly survey of the world literature on the
theary, production and use of semiconductor materials and devices. Intro-
ductory subscription rate: $6.00 per year.

To be published in the spring of 1957. ABSTRACTS OF THE LITERATURE ON
TRANSISTORS: 1948-1956. Approx. 250 pages. Special prepublication price:
$7.50. Includes device and circuit aspects of transistors.

These publications are available only from Semiconductor Information
Service, Box 407, Cambridge 39, Massachusetts. Limited printing. Order
vour copies now to ensure delivery.

[ =4
experience pays

let TWS* prepare

your industrial literature

*TECHNICAL WRITING SERVICE
McGraw-Hill Book Co.
330 W. 42nd St., N.Y.C.

send for information § |

Five series of r-f chokes available
from Waters (P65) arc claimed to
provide high Q despite their small
size. ... Designed for laboratory
and production meter calibration,
Kay Lal’s (P66) Model 100A-20
provides up to 1,000 volts at 200
ma. ... A rate gvro available from
cither US. Time (P67) or Sanders
(P6S) is suttable for radar antenna,
missile guidance and aireraft auto-
pilot systems.

RCA’s (P69) 6AWSA, a high
mu triode and sharp-cutoff pentode
can be used in tv oreceivers as a
video amplifier and a syne ampli-
ficr or svne clipper. ... A line
of nonsynchronous resistance-weld-
ing control pancels announced by
GE (P70) features plug-in  units
and hcrmcticu]]_\' scaled relays. ..
Indox V., a ceramic magnetic mate-
rial developed by Indiana - Steel
Products (P71). can be used for d-¢
r.otors, traveling-wave tubes and
loudspeakers.

Production-line stripping of il
msulated wire should be faster with
wire strippers nade by Ideal (P72).
- test set developed by Bendix
(P73) is adaptable for preflight
checking  of missile telemetering
systems, .. L Frans-Somics  (P74)
has resistance temperature pickups
avatlable with a claimed accuracy
of 1 pereent of full seale.

Aun IBM (P75)  clectrie tvpe
writer designed for nse with data-
processing  svstems  automatically
tvpes 120 words o minute and is
priced at STH0. .., Opcration of
fucl mixture and throttle controls
on cngine test eclls, valve operation
and remote numipulation i radio
active  locations  are  claimed by
Bristol's (P76) clectronic remote
positioning svstent. ... A kit of 18
high-Q toroidal inductors is offered
by Torocoil (P77) for rapid asscm
blv of prototvpe fillets.

Controlling  temperatures by
switching heating clements on and
off is possible with a thermistor
bridge circuit and contact meter
relay announced by Asscmbly Prod-
nets (P78). . . . A mimiature
toroidal - coil-winding  machine s
made by Harder (P79) 35 said to
high-speed  production of toroidal
components used i shift-register
and computer memorics.

36 Want more information? Use post card on last page. January 20, 1957 — ELECTRONICS business edition




VIDEO tape proves itself

Picture quality is adequate
Networks save money

More deliveries expected in ‘57

Last aoxtii CBS put the Ampex Videotape Re-
corder in operation in Los Angcles. Regular usage
lias not been set yet, but more and more shows arc
getting the treatment. “We're putting it through
its paces.” says CBS.

Storing tclevision shows as a signal on magnctic
tapc and replaying them on the air represents a new
solution to the time difference problem between
the East and West Coasts that plagued the networks.

During onc trial run a technician took less than a
minute to sct up the tape for broadcast. Ordinarily,
the “kine”—a film record made off the picture tube—
takes at least twenty minutcs.

Economy of time and personnel was only a small
part of the victory. The picture quality itsclf was,
according to CBS, supcrior to film.

William B. Lodge, CBS vice president in charge
of cngincering, is enthusiastic. ““I'herc arc a few bugs
to straighten out, but that's normal. It’s brand new.”

Here are Lodge’s cost comparisons between kine
and tape. An hour of film stock plus its processing:
$350. For an hour of tape: $200.

CBS belicves that a tape can be used somewhere

CATV systems now
numher over 500

VIDEO tapc rccorder by Ampex may solve time-
difference problems

in the neighborhood of 100 times. This being truc,
an hour of tape would cost $2.

The first maodels delivered were prototypes and
not production outpat. CBS gets five, NBC thice
and the government five. These people were willing
to pay $30.000 more rather than wait for the $45,000
production recorders. Ampex has 69 orders.

Phillip Gundy. Ampex vice president and di-
rector of the audio division says, “I'inal asscmbly
of the Videotapes should begin next April or May
at the rate of 20 a month. As for dclivery, the
company will only promise, “sometime in 1957.”

COMMUNITY ANTENNA  television
continues to boom. Even though
threatened by the creation of new
tv stations. the number of com-
munity master antenna svstems has
grown to morc than 500. Indostry
experts sav that there are some 600
more arcas that fit the classic shape
of conmunitics suitable for CANTV.

It is no longer only arcas that
reccive madequate or no tv signals
in which expansion of community
antennas s possible. Towns that
get one or ceven two channels are
supporting community antennas.

There is an apparent insatiable
demand on the part of the public
for as much tv as it can get.

FCC actions

Holders of uhf-tv permits who have not vet gone on the air have
been asked by the 1'CC to explain their hesitancy. The Commission
requested additional information from 83 of them. It wants to know
whether or not there are extenuating circomstances that should be
considered betore their permits are cancelled,

AT&T has requested permission from the FCC to build $38-million
worth of additiona! commmunications facilitics. It wants to pnt in
3-million miles of long-distance telephone lines and 2.8-million miles
of teletvpwriter fines.

Hay Springs, Nebr. has been allocated channel 8.

Tv assignments lave been changed in Massachusetts by the IFCC.
Channel 32 has been allotted to Greenficld, Mass, in addition to the
onc it alrcady has, channel 55, Lowcll, Mass. gets channel 78 and
loses 32,
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Just Published

MECHANICAL DESIGN FOR
ELECTRONICS PRODUCTION

Gives engineers an understanding of the

By JOhn M- special problems of manufacturing devices

using electron tubes and transistors, to

CARROLL aid in designing equipment that will com-

bine hest qualities of Aurability and eco-

H 1 noniy. Gives infornation on a wide variety

Associate Edltor of  processes  and materials, including

» Electronics mechanical layout of equipment, sheet-

\ = mntl a4l work. machining operations, ({lu(‘trlc

> 1 miagnetic shielbding, resins and other

452 pages, 6x9 o svaling compounds, mechanisms, electric

illustruted q x motors, mechanized assembly and pack-
$6.50 o e

ELECTRONICS IN INDUSTRY TRANSISTORS IN RADIO
Just Published—Secand Edition, sup- -. AND TELEVISION

plies the man who uses electronices
equipment in plants with a thorough, Just Published. A simple, comprehen-
nontechnical deseription of electronics sive guidehook for electronic techni-
circuits and equipment.  Show  how ) cians and radio and TV servicenmen
tubes and tube-operated circuits work & Concisely presents facts about (r-msl\-.
in motor control, welding control, and tor circuits- -their design,  use and
other industrial applications, Explains maintenance, Takes you from a con-
a l:n'{:r number of r--mmm_ll\' used in cise, sound explanation of modern olec-
dustrial P]t“l‘ll'()ll ll]l»- circuits. By tron theory (o such subjects asx point
h‘«-nrm- M. (Illut«-._l nis . 0~I' Detroit, 2nd ontact and Junction transistors, tran-
Ed. 410 pp., 311 iDus., $7.50 sistor oscillators and amplitiers, tran-
SIstor circults, and servicing transistor
euits. By Milton N, Kiver, nuthor of
Color  Television  Fund entals and
other books on electronies, 427 np..,
AR illun., $6.50

MUSICAL ACOUSTICS
e et Jerete o A Gl FASTER, FASTER

sound and the important phenomena of
musical reproduction- —in terms of the
characteristics of various musical in A
struments, the human voice, recording . X Calculator and the Problems It Solves
and reproduction devives, and acousties 3
of reoms used  for musical auvditions

A Simple Description of a Giant Electronic

Explaing in non-technical lnnguauge

Musicians and both professional and Ing how 2 teulator operates, the nature
amateur high-fidelity workers will tind A U the problvms it solves. and how the
much to interest them in this authori ds) robucms are presontod to the caleula
tative but nonmathenmatical trentis tor. Diesceriles “Memory tapes, print-
By Charles A, Culver, Carleton € oll A s, Loy

- 2 5 4 ind vepair facilities, prog am-
Hthe Ed., 305 pp., 2101 illus., S6.00 ming, ot 13y W ). Fehert aml Re-

heeen Jones, Watson Seien. Compoting
Lab, 160 pp., 41 illos,,

COMMUNICATION PULSE AND
ENGINEERING : DIGITAL CIRCUITS

Just Poblished—Third Edition. Clear, X Just  Published. Tested methods  of
step-by-sfep  analyses of the g o % working with all types of pulse and
problems confrontine the communics digital circuits, to help meet the engi-
tions engineer,  Emphasis in this edi requirements of today's elece-
tion i< on the aren which must precede viuipment Fixpert down-to-

the investigation of |nuhl' ms in all tidinee helps yvou ‘nml\/: cvery

other divisions of communications—th. s ircuit- -shows how each ¢ sred

Iunll mmentals of lincar-network an; iy 0 own it Mminctions— -how it is bee s1applicd
sis and synthesis, Doyve lop= bhoth an { nonmdern electronic tields, Covers the
analysis af varions types of modnlation ks France of circuits used it sy
and the transformation of (rabsients 1 n Atlow o d mputers

from the time 1o the freguen v don ‘i.. 4 v, tele O vn ring o By
By W. L. Everitt and G, Anner, | tn, Columbia Univ., and
Univ. of HI. 3red Fd., 61 pp., Sl') |II||~ 2 Tauab, €. C,NOY. GRT pp., X2
S9.00 i, |II||~ N1250

| i
I Metiraw-1Hill Book Co, Dept. i |
I BT WO diat St., New York .{l . Y. I
I Send me Imul((sb checeled helow R dayst examination on aproval, In 10 davs | will
romit for bookesy 1 Keep, plus rew I rod A wl return unwianted |
I heoloesy |m~|)xnd We pay delivery oo u send 1 ance with this conpon
I > viwn privilege I
Muech, Dresizn for Blectronices rinn |
| I'ImIA 6.5 SSEMYP 6 0000000000000000000000000008000 |
| hmn Fledtronies in Tudustry, §85.50
I Musical Neoustics, 6,00 SSUKHERPEE) 6 6600000000000000000000000000000 I
I Dt & A Rner—connmunication Kng., I
F4.00 City & Zone......, Sereeaes State......... |
I chert & Jones Tnster, Faster, $3.75 I
l ive sin Madio & TV, $6.50 COMINAY e ettt nestentene e, I
I Prulse and Digital I
| |
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STATION moves
and plans

Internal Revenue has ruled that if
a radio station fails to win a tv
grant, it can deduct the expenses
incurred in the attempt. 'The busi-
ness expense has to be used in the
vear i which the grant is fially
denied.

If the radio station does win a
grant, all the expenses necessary
from cngineering to the cost of
travel for witnesses must be capital-
ized as part of the investment.
They are not business expense de-
ductions.

KDON, TInc. bought KDON,
Salinas, Calif. from Frank Oxarart,
Inc. "The price was $206,250.

Joseph S, Sample has applied  to
FCC for approval to buy 89.6 per-
cent of KOOK radio and television,
Billings. Nont. Tle will pav 5403 -
650, At the moment. he is the
president  of the station and 2
mimority - stockholder. ], Carter
Johnson heads the group selling
out,

Rolling  Broadcasting  Inc.  las
opened ity newest aem station,
WCEEF, Indianapolis. Ind.. joins
the other Rolling outlets \WNJR,
Newark, N WANILS, Wilming-
ton. Dl WIWILLL Georgetown,
Del. WRAP.  Norfolk. Vo,
WBELR, Tarvev, M. and WIP17/-
TV, Plattsburg, NL Y.

KSWSTV  will have the  tallest
tower i the conntre. Bemg con-
strncted near Roswell, NL VL it will
bhe 6,056 feet above sea level, [t
will he 1.610 feet from the eromnd
on up. ‘The former tallest tower
was owned by KW in Oklihonn
Citv. Inoa part of the country
where bigness is common, it stood
1.572 feet high.

KEX, Portland, Ore.., the Tast West-
mghouse Broadeasting radio ontlet
to have a network affiliation, has
gone mdependent. Formerly tied
to the ABC network, it tollows the
path of the fonr Westinghonse
stations which broke off fromy NBC
last summer.
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REEVES’ ncw Mincola plant shows how Long

Room to GROW

War-born industry matures

"

Island provides . . .

Aided by location advantages

Future expansion ensured

SUBURBAN LONG ISLAND, adjacent to New York City, is onc of the
largest clectronics centers in the nation.  About 35000 people arc
emploved.  Sperry, with 18,000 emploveces. is the largest of morce
than 100 emplovers. ‘I'here arc dozens of small firms with less than
50 emiplovecs.

A wide varicty of clectronic cquipment for both military and
civilian use is manufactured. inclnding radar and other dctection
devices, autopilots. firc-control mechanisms, guided missiles, com-
puters, clectron tubes, television parts and instruments.

World War 11 sparked the arca’s development as an clectronies
center.  In the carly war vears Sperrv moved to suburban Long
Island and recruited and trained a large number of emplovees. A
parallel growth of military aircraft manufacture provided additional
impetus to clectronics.

At the end of the war there were less than 40 clectronics firms in
the arca.  Today there are 120, Today’s pavroll is almost four
times 1949's.

The industry can tap the labor supply of the Greater New York
arca. Almost 15 million people live here.

Spacc to build cficient one-story plants is an important advantage
of the arca. Many firms were originally located in New York City in
crowded multistory quarters where they were unable to expand.

The case of commuting to New York, attractive residential arcas
closc to cmplovment and many reercation spots arc advantages n
recruiting engineers.

In addition, Long Island is a sclf-contained market and supply
center, with many prime and subcontractors in instrumentation, air-
planc and missile production.
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& company literature (booklets, %
. pamphlets, manuals) to display &
»% your products, inform the public $3
¥: of your operations, attract key
- personnel to your plant, and per- %
¥: form any of the other communi- ;
&> cative functions vital to your
I business, let TECHNICAL WRIT- 33
= ING SERVICE do the job for you.

" WRITING + EDITING &
ILLUSTRATING
PRINTING

We produce your publications, to

g% your specifications. We give com- 4
Y plete service—from research and :§
£ planning through writing, design, 3
- and printing. Let our staff be ;
% your staff. It will save you time i
> and money.

4

R — We Prepare — b
" EQUIPMENT MANUALS %3
£ HANDBOOKS o PRODUCT 3
: BULLETINS o TRAINING AIDS
(2 PAMPHLETS o REPORTS
g2 BROCHURES ¢ COMPANY
k= HISTORIES o PARTS LISTS

KX

Write ® Phone

TECHNICAL WRITING SERVICE

McGraw-Hill Book Co., Inc.
330 W. 42nd St., N. Y. 36, N. Y.
LOngacre 4-3000
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PATENT threat abroad

Secrets unpatented abroad declassified
May bar U. S. firms from overseas patents

Grounds are “prior publication”

Drcrassiricaron of seeret military clectronic manuals dispersed around
the world with U. S, forces poses a threat to clectronic patent rights
abroad, some American companics belicve.

When a manual or document containing sceret patentable data on file
in the U. S. Patent Office is declassificd a ticklish question arises: Docs
availibility of the declassified document constitute publication so far
as many Buropcan patent offices are concerned? “This has become
a very grave question,” says Fdward D. Phinney, vice president and
genceral patent attorey of the International "T'elephone & Telegraph Co.

‘The way this question is answered by individual forcign governments
determines whether U, S, firms are entitled to rovaltics abroad on some
of their inventions.

‘The U. S, patent office has more than 2,000 applications on which
patents arc ready to be issued, except that they are marked sceret and
are therefore being held up. In addition there are about an cqual number
on file and being processed under a security lid.

An international convention allows patent application in any coun-
try abroad (cxcept Argentina and certain small  countrics), within
a year after filing with U. S. Patent Office, even though there has been
a publication of the invention within that vear. But what happens if the
patent is a U. S. military sceret for more than a vear and is then made
available abroad in a declassificd document?

In France and many other countrics prior publication anvwhere in
the world invalidates a patent. As a result. foreign companices can
make use of these American patents without having to pay rovaltics.

When a sceret manual is declassified an authorized holder of the
manual is free to give it away to any forcign business man who wants
the information.

BANKS need check handlers

Larer rorentiaL market for clec-
tronic  data-processing  equipment
lics in the banking business. Bank-
ers need help in handling a rapidly ily read, sort, prove and post cliecks.
increasing  volume  of  cancelled Hinkel said manual check handling
checks. An answer to their nced is their most serious  operating
for clectronic check-handling equip- problem  today.  Over 8 billion
ment is in sight, 1,500 bank corre- checks are written annually and the
spondents were told at a Chicago fignre may risc to 14 billion by
conference, 1960.

Automation has been hampered The ABA has sclected a charac-
by Tack of a common machine lan- ter-recognition method that would
guage, David T Ilinkel, of the require. manual handling by only
American Bankers Association com the first bank to get a check. Nag-
mittce on clectronics, said. Office uctic-ink  printing of control in-
cquipment manufacturers have now formation would allow subscquent
promised to cooperate in secking a reading by clectronic scanners.

solution, and prototvpe  machines
will be ready soon.
Banks nced cquipment to speed-

Wanted: electronic
VENDORS

VENDING MACIHINES dr¢ growing up.
An estimated 3,217,000 machines
now dispense S1.9 billion in prod-
ucts annually.  Large ones carry
up to $250 worth of cleetrical and
clectronic  equipment.  Shipboard
vendors carry $40 to S60 i added
clectronic components to prevent
relay and switch action from inter-
fering with radar aud radio.

Elmer Jolimson, chicf research en-
gincer for Vendo Corp., savs vendors
will nced clectronic cquipment to
count cash and make change, keep
sales imventories on computer tape
and cook a varicty of foods quickly
with high-frequency radar.

Our stake in
CONTROLS

INDUSTRIAL ELECTRONIC APPARATUS SALES
$2BILLION ——

signuroy o 4% -

INDUSTRIAL CONTROL Is gaining in-
creasing importance as an  clee-
tronics market.  Nany automatic
control devices are now all clee-
tronic.  Others require amplifiers
and computers,

RIVINEA reports a climb in in-
dustrial clectronic apparatns sales
from $250 million in 1948 to ST00
mithion in 1955, It predicts S1.2
billion in 1960 and $2 billion in
1965 “through the stimulus  of
automation,”

Many reasons are behind  the
expectations.  NManufacturing com-
petition  demands  reductions  in
shrinkage and labor costs.

Automatic control is not new.
It has long been a necessary tool of
the continuous process industrics
such as chemicals, oil and biologi-
cals. Rugged, time-tested clectrical,
pncumatic, hydraulic, and  me-
chanical controls have been the
mainstay.
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HAVE YOU A DISASTER PLAN FOR YOUR PLANT?

BOMBS...OR FIRE...OR FLOOD...OR TORNADO
+s+ You can handle them if you act now.

Let’s face it . ..the threa: of war and the atomic bomb
has become a real part of our life—and will be with us
for years. Fires, tornadoes and other disasters, too, can
strike without warning.

Whatever the emergency is, everybody’s going to
want help at the same time. It may be hours before out-
side help reaches you. The best chance of survival for
you and your workers—and the fastest way to get back
into production—is to know what to do and be ready to
do it. Disaster may happen TOMORROW. Take these
simple precautions TODAY:

] Call your local Civil Defense Director. He’ll help
you set up a plan for your offices and plant—a plan
that’s safer, because it’s integrated with community
Civil Defense action.

] Check contents and locations of first-aid kits. Be
sure they’re adequate and up to date. Here, again, your
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CD Director can help. He’ll advise you on supplies
needed for injuries due to blast, radiation, etc.

[[] Encourage personnel to attend Red Cross First-Aid
Training Courses. They may save your life.

["] Encourage your staff and your community to have
their homes prepared. Run ads in your plant paper, in
local newspapers, over TV and radio, on bulletin boards.
Your CD Director can show you ads and official CD
films or literature that you can sponsor locally. Set the
standard of preparedness in your plant city. There’s no
better way of building prestige and good community
relations—and no greater way of helping America.

Act now . . . check off these four simple points « e
before it’s too late.




BRITISH computers hit $40 million

Explore small business market
More than 200 machines on order
Predict $84 million by 1958

A rerion of rapid expansion is underway in Britain’s
computer manufacturing industry. British companics
have orders for more than 200 computing machines
and awxiliary equipment. Value: about $40 million.

Ten British companics presently manufacturing
clectronic computers anticipate 1938 orders for ’00
to 400 machines valued at more than S84 million,
including sales and rentals. An increased number
of firms in the field is also expected.

An example of a newcomer to Britain’s computer
ficld is J. Lyons and Co., a caterer, restaurant owner
and food distributor.  Unable to get the tvpe of
computer 1t wanted, Lyons gathered its own small
corps of engineers, adapted a Cambridge University
computer and came up with Leo Tand then Leo 11,

Despite the growth trend. computer development
m the United Kingdom still lags behind that of the
United States. Both analog and digital tvpes arc

Developments ABROAD

A British clectronic heart and lung
machine for nse in cardiac surgery
is being manufactured on a com-
mercial scale by New  Electronic
Products Ltd., TLondon, and orders
are being received from hospitals Ltd.,
in Furope and the U. S, The
machine was conceived by D. G,
Melrose of the post-graduate Medi-
cal School of London and is housed
in a troltev measuring 3 by 3 by 2
feet. It consists of an oxvgenator

public,

system,
begin in July.

and  better type of tube and to
bring color television to the British

British food canner, Batchelor Peas
S7-million fac-
tory that will have more than 100
cleetronic pea and
machines and a fast-flling cmning
Production is expected to

is building a

being developed and produced, but there have so far
been few developments to rival their American coun-
terparts.

In Britain the greatest initial large-scale uses of
computers are pr()]m])l\ for small business computers.
These will supplement the work of more than two
million clerks emploved in accounting departments
all over Britain. 'The citv of Norwich in Norfolk
will install a fully- clectronic billing svstem for public
utilitics, as well as for handling the pavroll for muni-
cipal emplovees.

IFerramti estimates its carrent annual sales of com-
puters at about S1.7 million and hopes to jump that
to bct\\‘ccn $5.5 and SS8.5 million inn a vear and a half.

P. D, [all, Ferranti's commercial TANAger. savs
his (()mpan\ ‘s major computer expansion w 1]1 be in
machine-tool control and automatic devices and in
the small-business computing ficld.

Ferranti lists three lines of computers: the Mark
I a large cathoderav-storage scientific model priced
around S’SO 000; the Mercury, a large scientific ma-
chine, also sclling for about 5250.00(). and the smaller
Pegasus, priced at around $140.000. “T'he latter ma-
chine can be used alternatively for scientific or busi-
ness-data processing.

and antennas; the French Compuag-
nic de Pelephonie S. 19, received
a 5245,000 contract for link equip-
ment, and  the Dutch firm of
Philips was given a $S490,000 con-
tract for studio cquipment and
vehicles.

bean  grading

Cunada’s newest and largest mag-
netron plant, completed last vear
by the Canadian Marconi Com-
pany, Ltd. at a cost of S1.5 million,

which takes over the function of
the Tungs, the pumps which main-
tain artificial blood circutation and
an clectronie control unit.

Svlvania  Electric  and  Britain's
l'horn Flectrical Industrics  have
jointly opened a new color-tv fac
tory at Knficld, Middlesex, Fng-
land, aimed at developing a new

42

Five transmitting stations for the
Portugucse television network are
scheduled to be i operation this
vear.  Radiotelevisao  Portuguesa,
which received the network operat-
g concession from the govern-
ment, has awarded  three cquip-
ment contracts to Kuropean firmis,
Sietiens of Germany reccived
$595,000 order for transmitters

January 20,

is now reaching full production in
the "Town of Mount Roval, north
of Montreal.  The immediate pro-
duction goal will be to answer
Canada’s demand for magncetrons
for defense and civilian radar uscs.
st tvpes will operate in the
microwave frequeney ranges around
1.000, 35.000 and 10,000 mc
cveles.

ga-
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EXPORTS and
IMPORTS

German-produced clectronic equip-
ment appears to be fast overtaking |
that of U. S. manufacture in pres-
tige and  popalarity  througout
NMorocco.  Tmporters sav German
inroads arc mounting i record
plavers, radio sets, transistors, tape
recorders and broadcast cquipment.

Radio stations i the Tangicr
zone that have American  cquip- |
ment  complain thev must  wait
cight months to more than a vear
for new parts or replacements. l

ILuropean radios, large, small or
portable, receive two or three broad-
cast bands rather than the single
medium-wave  broadceast band  of
Amecrican radios. T'he Gennans are
furnishing such scts.

Germans are giving better deln
crics and  guoting  better  prices.
They answer their mail promptly
while Amecricans slip in this. When
sending instructions or answering
a query the Germans send entire
books. plans, photos and explana-
tions while Amcricans  generally
send a few sheets of literaturc.

Brazil's Varig Airlines has ordered
Bendix C-band  airborne  weather
radar cequipment for its Constella-
tion flect and will also install Ben-
dix C-band units on its Lockheed
aircraft now on order.

Britain is producing a great number
and varicty of ferrites, and an cx-
port trade in them is being built
up, according to the British In
formation Services.  An exchange
of idecas at a rceent International
Convention on Ierrites in London
1s expected to have significant cf-
feets on the manufacturers of fer
ritcs.

Fletromar Industria Fletrica Brasil-
cira S. A.. Rio de Janicro, a major
Brazilian clectrical equipment man-
ufacturing and  distributing  finm,
and Sola Llectric of Chicago have
signed a leense and  engincering
agreement. Eletromar is licensed to
manufacture clectrical  equipment
utilizing Sola cngineering and re-
scarch data, designs and patents.
Included are constant voltage trans-
formers and regulated d-¢ power
supplics now made by Sola.
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How to keep informed

on the

part of your business

AT YOUR FINGER TIPS, issue after issue,

is one of your richest veins of

job information — advertising.

You might call it the “with what” type —

which dovetails the “how"” of the editorial pages.
Easy to read, talking your language, geared
specifically to the betterment of

your business, this is the kind of practical

data which may well help you do a

job quicker, better — save your company money.

Each advertiser is obviously doing

his level best to give you helpful information.
By showing, through the advertising pages,
how his product or service can benefit you
and your company, he is taking his most
efficient way toward a sale.

Add up all the advertisers and you've got

a gold mine of current, on-the-job information,,
Yours for the reading are a wealth of data

and facts on the very latest in products,
services, tools . . . product developments,
materials, processes, methods.

You, too, have a big stake in the
advertising pages. Read them regularly,
carefully to keep job-informed on the
“with what” part of your business.

McGRAW-HILL
PUBLICATIONS




PLANTS and PEOPLE

NEW team Axler, Geller and MceMorrow chart Waltham's
course as . .,

More COMPANIES jump in

A rasu of diversifving companics
are jumping 1mto  the clectronics
ficld. or going into it deeper. They
range from watchmakers to vac-
unm-cleancer - manuofacturers. 1he
managanent of Waltham \Watch,
for example, plans an enlarged de
velopmient progrnn in aircraft in
strimentation. ''he NMassachusetts
company already makes gyvroscopes,
synchres, servo sustems and - spe-
cial instruments.

Management team of new Wal-
tham president Joseph Axler con-
sists of M.\ Geller, Melvin Axler
and Irving Stolz in top exceutive
jobs. They bought controlling in
terest 1o the watch company from
a Philadclphia bank, realigned ity
sights. Former president William
I NeMorrow is now board chair-
man, will oversee the expanded
program.

The Tloover Co. of North Can-
ton, Ohio, manufacturer of clectri-
cal appiiances, bought Baltimore's
tinv Phebeo Ine. o little over a
vear ago. Now they have changed
its name to Toover Flectronics,
and are building o $1.5-million
plant v “imoninm, NMd., 15 miles
north of Baltimore, to house its
facilitics. By the end of summnicr,

44

30.500 sq ft of the 110,000-sq ft
building will be ready for oceu-
pancy. The subsidiary corporation
will specialize in irstrumentation
and coutrol cquipment.

The Borden  Company's  sub
sidiary, Resin Tndnstries, has ac-
quired a 21.000-sq  ft plant i
[.commster, Mass., for the manu-
facture of clectronic insulation ma-
terials. Initial - production begins
this mouth, with peak production
goals sct for vear's end. The new
plant scrves Resin's castern ens-
tomers. Tt duplicates existing facili
tics in Santa Barbara. Calif.

Link Aviation begins operation
this month of a Palo Alto labora-
torv for design and development of
clectronic compnter svstems, with
cmphasis  on transistor  circuits.
Link also plins to open a larger
lib facility in Stanford Industrial
Park.

AVGO reorganizes

Crosrey division of Aveo has been
reorganized following the climina-
tion of radio and tv scts and ap-
pliances from the Aveo line. The
designations Crosey Tome Ap-
pliances and Crosley Government

Products have been dropped. FFour
new division posts have been filled.

All rescarch, development, prod-
uct cngincering and sales of the
Crosley division are administered
by Avco vice president Clarence
I'elix. John Nlihalic becomes viee
president and  director of manu-
facturing. Harold Tipping is now
dircctor of industrial relations and
George Schafstall is division con-
troller.

Aveo 1s now bcginning work on
a 400.000-sq ft rescarch and devel-
opment  center in Wilmington,
Mass. “The S15-million project, to
be finished next vear, will investi-
gatc man-carrving  carth  satcllites
and missiles control svstems.

SPERRY RAND
grows

Orerations of broadlv diversified
Sperrv Rand - are spreading out
some more. Sperry Gyro has oc-
cupicd the second of its Duildings
in the Sunnyvale, Calif. develop-
ment center. ‘The 20,000-sq  ft
facility  gives  Sperry cngineering

Executive
MEETINGS

Jan. 28-31: \West Coast General
Management Conference, 1lotel
Statler, Los Angcles.

I'eb. 13-15: Nlidwinter Confer-
ence on Personnel NManagement,
Palmer Tlonsc, Chicago.

Feb., 1820 and Mar. 20-22:
AMA Seminar - on Managing
R&D  Efforts,  Sheraton-Astor,
N. Y.

Feb. 25-27: Annnal ANIA Llee-
tronics Conferencee, 1lotel Stat-
ler, N. Y.

Mar. 18-21: 1R), National Con-
vention, Waldorf-Astoria, N. Y;
and First Military Automation
Fxposition, N. Y. Trades Show
Building.
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space for work on classified weap-
ons systcns.

Work continucs at the new
Sperry Phoenix division  in
Phocnix, Ariz. The 81.000-sq ft
plant now going up there will cost
over $3 million, should be finished
in  August.  Phocnix  opcrations
have alrcady begun in 14,000 sq ft
of space at the statc fair grounds.
Sperry: Phocenix will build  flight
and cngine controls.

Sperry Rand's Univac gets a new
general sales manager. Jamces A,
I'inigan Jr.. onc-time salcs repre-
sentative for the computermaker’s
Washington accounts, takes over
sales management of the commer-
cial Univac systcms.

BAKELITE shuffles
managers

Bakrrire Coxreany, division of
Union Carbide, has appointed two
new cxceutives for sales and mar-
keting, and rcaligned its organiza-
tion into five production groups.

C. W. Blount, former vice presi-
dent in charge of sales, becomes
vice president for marketing, and
J. D. Benedito moves up from gen-
cral sales manager to vice president
for sales. Meanwhile, five new gen-
cral managers were given complete
responsibility over the five product
lines: A. W. Downes for new
resins  and  compounds; A, A,
Bochm for phenolics; C. M. Blair
Jr. for polvolefines; J. F. Brister
for polvstyrene resins and  com-
pounds; and R. D. Glenn for vinyl
resins and  compounds.  All - five
move up from within the plastics
company.

M-H top post
goes to Brown exec

MiNNEAPOLIS-TIONEYWELL'S activi-
tics in industrial controls arc now
being directed by Brown Instru-
ments” president ITenry FF. Dever.
Dever, who is a long-term M-T1 ex-
ccutive, will continuc to head the
instruments division. e will plan,
coordinate and control activitics of
the seven M-I divisions from his
headquarters in Philadetphia.

The move indicates new cm-
phasis on clectronics for the regu-
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FAST
SERVICE

ELECTRONIC
TRANSFORMERS

UP TO SIX
SHIPPED WITHIN ONE WEEK

NEW ENGLAND TRANSFORMER COMPANY

SOmerset 6-6100

SOMERVILLE, MASS. °

WHY THE BUSINESS EDITIONS?

You. .. the readers . . . have voiced an ever increasing demand for
more information to keep abreast of business developments in the
field. At first this was met through two departments: “Industry

Report™ aml “Plants and People.”

Since 1952, readership studies have proved a still inercasing
demand for business information by ALL ELECTRONICS READ-

ERS that could not be ignored.

The two BUSINESS EDITIONS provide this information on . . .

¢ Business ¢ Government
® Research * Markets
* Topical

Now .

needed by the industry.

The TECHNICAL EDITION (still the textbook of the working
engineert TWO BUSINESS EDITIONS . . . PLUS the ELEC-
TRONICS BUYERS’ GUIDE.

. . a publishing package with every kind of information

°
elecironics
A McGraw-Hill Publication ® 330 West 42nd Street ® New York 36, N. Y.

Want more information? Use post card on last page. 45




For Complete
Product Data..

DESIGNERS &
SPECIFIERS
TURN TO THE . . .

electronics
BUYERS' GUIDE

These key people . . . the
buying influences. .. rely
on the "Guide" to answer
all their product prob-
lems.

In this product source
book they find . ..

¢ Complete product list-
ings with advertisers bold-
faced.

® Special catalogue-style
advertisements giving the
complete product story.

® List of the industry's
manutfacturers and o
trade name index.

the BUYERS’ GUIDE
published mid-June as
the 37th issue of . . .

electronics

A McGraw-Hill Publication
330 West 42nd Street
New York 36, N. Y.
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lator company. Brown has been
working closcly with a recent M-11
acquisition, Davics Laboratorics of
Beltsville, NMd., makers of data-
recording svstens,

PHILCO has new
officers

Resnurrre at Philco has produced
some new officers and a realign-
ment of responsibility at the top.
e realignment, announced by
president James NI Skinner Jr. at
year’s end, had been under con
sideration  since fall as part of
Philco’s general cffort to firm up
its management structure.

I'our cxceutive vice presidents
now guide policy for the Philadcl-
phia corporation. John M. Otter,
who was alrcady an exec, is now re-
spousible for all phases of market-
ing. Rescarch and engineering v-p
Leslic J. Woods is now an execu-
tive vice president with the same
functions. Larry F. IHardy, general
manager  of  Philco’s  consumer
products divisions, moved up to be
an exeeutive v-p controlling the
same activities. Former manufac-
turing vice president Joseph 11
Gillies is the new operations excec.,

At the same time, former Ray-
theon vice president FHenre 17
Argento moves in to take command
of Philco’s increasingly important
Government and  Industrial  divi-
sion.  Argento’s responsibility will
include mnning new Philco sub-
sidiarics Lansdale Tube Co. and
Sicrra Flectronies.  He  succeeds
James D. NcLean (mo kin to Side-
winder project head William Nle-
Lean).  McLean  resigned  from
Philco to become president and
general manager of Toffman Tab-
oratorics, engineering subsidiary of
West Coast tv maker offman
Iilectronics.

BELL gets reactor

A FForcr will give a nuclear re-
actor to Bell Laboratorics. 'The re-
actor, which will be built at Whip-
pany, N. ] will permit Nlother
Bell to study the clectrical, mag-
netic and structural propertics of
solids and the cffects of radiation
on clectronic components and sys-
tems.  Limited rescarch in these

ficlds is alrcady done by Bell at
Long Island’s Brookhaven National
Laboratory.

Construction of the reactor will
begin this vear, and will be com-
pleted in 1958, The Air IForee
Is also giving a 3-million-clectron-
volt Van de Graaff aceclerator to
the Labs.

Tl cleses ranks

Two Texas InstrUMENTS subsidi-
arics become operating  divisions
as a result of an organizational
change. Tlouston 'I'cchnical Lab-
oratorics, maker of geophysical and
industrial instruments, changes its
name to become the Industrial In-
strumentation division of ‘T1. \Wm.
I. Mann Co., Monrovia, Cal.,
manufacturer of preeision optical
cquipment, is now called the
Optics division.

Executive MOVES

Two pavs after Chicago's Junior
Association of Commerce and In-
dustry  nmamed  him  the  citv’s
“outstanding voung man” for 1956,
Robert W. Galvin became presi-
dent of Motorola, succeeding Paul
Galvin, who becomes board chair-
man but keeps the reins as chiet
executive officer,

Audivox production v-p Rolf
Stutz moved into the presidency,
advancing Andrew Propper to board
chairman, and pulling chicf cngi-
ncer Warren  Walters into  his
former job.

A-bomb scientist Leo Szilard was
hired by Unitronies Corp. as spe-
cial consultant to dircct develop-
ment work on  cleetronic  food-
preservation,

Borg-Warmner's presidential assist-
ant Henry M. Tlaase moved up to
engineering and rescarch v-p.

Permo Ine. created the job of
assistant sales manager,  dropped
Hiram Prince into the slot .
Pancllit general sales manager Mil-
lard Shriver was clected viee-presi-
dent for sales . . . Centralab has a
new general sales manager in the
person of W, K. Peck.

Aveo v-p Harvey Williams moved
to Philadclphia as president  of
Philco International.
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EMPLOYMENT OPPORTUNITIES

The Advertisements in this section include all employment opportunities—executive, management, technical, selling, office, skilled, manual, etc.

Positions Vocont Civil Service Opportunities Employment Agencies
Positions Wonted Selling Opportunities Wonted Employment Services
NATIONAL Port Time Work selling Opportunities Offered Lobor Bureous
DISPLAYED ———RATES——— UNDISPLAYED

COVERAGE

The wilvertising 1ate is £25.25 per inch tor all advertising appeay $2.40 per line, minimum 3 lines. To figure advance payment
ing on other than a4 centraet basis,  Contract pates guoted count 5 average words as a line.
oI 1 eest gon'l\nmw:ars dmu[;ns :L\‘l l:m-.b ;
A A A aiantrerl Tof seltically . — osition Wanted ads are ‘2 of above rate.
A'!. a.(I\Ir‘el:'Ill:ls:ﬂu ',"flr:l_l‘l:\“,',," ':l“l"‘} o SGURRDITE? @D 6 G Discount of 10% it rull payment is made in advanee for 4 con
R woe eentive msertions,
Azeney  Comission, Not subieer to Ageney Connupission.

Subicet o

Send NEW ADS or Inquiries to Classified Advertising Division of ELECTRONICS, P. O. Box 12, N. Y. 36, N. Y.

Microwave

e | [ s500004 Solontists

to $12,000

At the AVCO Research Laboratory a young. creative scientist
can find satisfaction in a small. youthful. progressive laboratory

Capable of design and de- which is moving rapidly along in the modern. scientific world.,
velopment of microwave
components. Background in Integrated here in a university-type atmosphere are the fields of
1::1:;11:‘[1[!\ "1;‘1’1’:':" “;h'i‘;::":" physics. acrodynamics. and physical chemistry. You derive indi-
TR devices or similar com- vidual satisfaction working in these broad arcas of knowledge in
plex electronic components intimate contact with a top-notch scientific group. You receive
desived. individual recognition for your contribution for a new under-
Youll work at General FElee- standing of scientific fundamentals through publication of re-
trie’s f-year old Light search results in the standard journals.
Military  Elecetronie  EHquip-
ment lh-p:ll‘lnn-llll. the d;-- The Research Laboratory is engaged in the study of gases and
:;il.:,l,l‘l.uf.l‘tlnt'!}']‘,:lti:::{: 'il:{“t;" = gas dynamics at high temperatures. We are interested in the
field of advanced military phenomena accompanying the dissociation and ionization of
clectronics . . . gases and in the application of these phenomena, Future plans
Location: Utica, N. Y. at call for research in non-competitive ficlds for application to
the very gateway to the defense and commercial products,
Adirondacks, center for ) ) ) )
outdoor recereational activity There are many more satisfactions to be derived from
all 4 seasons of the year. a rescarch career with the AVCO Researcli Labora-
To arrange @ session of n- tory., l_ncludmg .C\‘ccllcnl salaries, promotion on merit
fued  consultation, write i (individual achievement). and an exceptional benefits
confidinee to: program with retirement provisions and an educational
A, John Sternberg, Dept. 845 aid plan (pays full tuition).
Light Military Relocation expenses paid.
Electronic Equipment Dept. . X . .

If you are interested in genuine research activity and have relat-
GENERAL % ELECTRIC ed rescarch experience. you will be interested in these positions:
Freneh Road,  Utica, N. Y. | Jr. Scientists — Degree in Physics or Acrodynamics.

. ) ) Assoctate Scientists — Degree in Aerodynamics.

E. E. SALES REPRESENTATIVE Sr. Scientists — Degree in Physical Chemistry or Physics or
ELECTRONIC & NUCLEONIC INSTRUMENTS Mathematics or Electronics.
i : B o i <ol Sr. Electronic Physicist — Advanced Degree in Physics
;:'l.nli'\.ll:.""“l“ e e I or Electrical Fngineering to lead a group which invents. designs,
col s S ture, Universal . e slectronic rese:re A H w for s - .
At e 113 Bast Toth Street. New York 17, and develops clectronic rescarch techniyues for the Laboratory.
N Y.

& Interviews at the Hotel NewYorher during meetings of

= ’ MANUFACTURERS’ ,)\fn;:‘]:i.dj”) ll’h\\;:dllSIU;lL;:) ;m-}i }n;;l\l;(n;]l\}:sou.n}l[wn
\ REPRESENTAT’VES C vaics teachers JJan, sU-reb. o, o ¢se mnter-

view dates are not convenient. send resume to My
A U IN THE ELECTRONIC INDUSTRY

[ °  CONTRACT RATES GIVEN ON Robert M. Hale.
REQUEST. WRITE:

‘ ELECTRONICS

: Voo
ED F. BARTLETT & co‘ ﬁ A Unit of the Research and Advanced Development

RESEARCH Division AVCO MANUFACTURING CORP.

ectronic Instrumentation 2362 Revere Beach Parkway
(E) @ N.L(S) ® DEL. ¢ MD. # DC. * VA LABORATORY | EVERETT, MASSACHUSETTS

160 Morlyn Ave, Bryn Mowr, Po.
LAwrence 5-7030
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Industry to help REPS

A trend toward closcr coopceration
between manufacturers and  their
channels of distribution is shaping
up in the industry. ‘The tightening
market is encouraging parts and
cquipment makers to give more
sales aid to reps. train them to do
their sclling jobs, support them
with adequate financing,

“Shocstring  distribution  ven-
tures,” savs Svlvania’s Don Mitchell
“will not be successful in the
critical period ahead.” The scram-
ble for business will force industry
to back up the reps. should encour-
age reps to feel more responsible
toward their principals.

Manufacturers must train  their
own sales organizations and cducate
their distributors, says J. .\. Milling,
president of TToward W, Sams Co.
“We e make better business-
men,” Milling told the Flectronic
Parts and Fquipment Manufactur-
crs Association, “by doing a better
training  and  sclling  job  our-
schves.”

Underwood  Corp.’s  Elcctronic
Computer division sct up a distribu-
tion organization for its clectric de-
lay Tine. Seven reps will cover the
country. The sales network is made
up of Coopcr-Simon, New  York:
Vacen Associates, Tarrytown, N. Y.
Floyd TFaucctt, Atlanta; Martin
I'ricdman, Philadclphia; Arthur J.
Schubert, Skokic, Illinois: M. B.

Gilbert. Los Angcles; and Wavne
Palioca, Concord, Mass.

Componcents Corp., Denville, N J..
appointed FFrank B. Kocssler, Los
Angcles, rep for the far West, and
C. I1. Lucas, Dallas, for the South-
west.

Other DISTRIBUTION
news

University Loudspeakers of \Whitc
Plains, N. Y. now merchandiscs
its products in Salt Lake Cits
through Leon S. Bush.

Denver Engincering Sales recently
undertook distribution of the tul-
ing, wirc and cable of the Wil
liam Brand Company, Willimantic,
Conn,

Scattle rep Don Smith now dis-
tributes  International  Electronic
Rescareh’s tube shiclds.

ElectroData division of Burronghs
set up four rcgional marketing
arcas to handle sales for its clec-
tronic computer line. Avien will
merchandise its  instrnments and
control systems in Canada through
Brian Enginccring Ltd., Montreal.
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About our TECHNICAL Edition. ..

A micthod for broadcasting tv sound on the visual
carrier is described in the January 1, 1957 cdition of
Frecrronics, by Wolfe, Used at WAAM-TV
i Baltimore in the cvent of sommd carrier failure,
the svstem uses o miniature vhf transmitter and a
detector-amplifier and can be st up for less than
$700. Nlixing and rectifving the andio and video
carricrs from the miniature transmitter provides a
demodulated envelope, which is used to modulate
the station visual transmitter.

Finding pipes or ducts in building walls and floors is
possible with a detector deseribed by Todd of Gl in

48

the January 1 cdition. Said to cost only $15 for parts,
it incorporatcs a transistor oscillator. When the tank
coil is brought ncar metal, the frequency of the oscil-
lator changes.

A technique for modifving resistance potentiometers
as sensing clements in transducers is explained by
Dimceff and Frver of Ames Acronautical Laboratory
i our IFebruary 1 cdition. An clectrostatic coupling,
which improves resolution and linearity and reduces
hvstcresis, s substituted for mechanical contact by
separating the contactor from the resistance clement.

TIIE EDITORS
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Here is How to Use the Card!
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On pages with more than
one advertisement, the
page number PLUS the
correct letters (as shown
above) are necessary to in-
dicate the POSITION of
the advertisement.
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which means page 240
Left).

USE THIS KEY:
R—Right
RT—Right Top
RB—Right Bottom
L—Left

LT—Left Top
LB—Left Bottom
M—Middle

MT-—-Middle Top



B Flexible coax snmphhes/

design of system connec-
tions

M Massive collector block
provides efficient heat
sink; tube needs no cool-
ing

m Sperry-patented horn and
tapered stripline form
fixed-tuned broadband
coupling for more consist-
ent impedance match

m Sperry-patented attenua-
tor adjusted for complete
short-circuit stability

m Rugged metal envelope
enables more compact
design; contains complete
microwave circuit

m High isolation of input and
output circuits

m Shock-proof straps clam;
rods against helix for firm-
er support

\.—

M Shock-proof ceramic rods
for rigid, accurate support

= of helix preciude micro-

phonic modulation

®  Shock-proof metal support
guarantees rigidity of tube
elements

M Sperry-patented high-an-
gle electron gun provides
greater beam density at
‘ower voltage; cnables
sherter tube structure
B |ow-voitage grid sim-

plifies beam pulsing

/" Large-area cathode

guarantees ionger life

® Anode block isolates gun
magnetically; shielding
minimizes magnetic focus-
ing requirernents

m Standard four-prong base
_—" eliminates special connec-
tors

STS-110 NOMINAL CHARACTERISTICS

Have you considered the advantages of

Sperry ALL-METAL travelling wave tubes?

‘The new Sperry all-metal travelling
wave tube shown here in cutaway
form was produced to provide the
driving power for multi-megawatt
kiystrons used in defense radars. Its
characteristics, however, open the
door to unlimited new applications.
this Sperry
travelling wave tube is rugged —with-
stands far greater shock and vibration

Being made of metal,

than any previous tube. Electrical
characteristics are better, providing
excellent phase stability. And from
the system engincer’s standpoint.
application is simpler. Sperry’s all-
metal travelling wave tubes conform
to your design, climinating the neces-
sity of designing to conform to the
tube. A new datasheeton the STS-1 10
is yours for the asking and our Elec-

tronic Tube Sales Depurtinent will
aladly give you information relating
this new development to your specific

pmjccls.

Electronic Tube Division
F[H RYI:’)W&SZWP[ LOMPINY

YMPANY OF CANADA, LT MONTREA



ELECTRONICS-CATALYST FOR INDUSTRIAL PROGRESS

Through the magic of photoelectronics |

—RCA Tubes work wonders
with -

2]
e 3

Y.

Like a modern genie of Aladdin's tales, RCA photosensitive
devices are putting light to work in amazing way's to contrel, in-
spect, measure, guard—efliciently, speedily, and economically.

In industrial television, for example, RCA TV camera tubes
are helping to improve product quality, increase production.
train personnel, protect life and property—extending human
vision into places heretofore impractical or too hazardous for
man to ‘work,

In work with invisible radiation, RCA Multiplier Photo-
tubes are used in devices to: Simplify geophysical surveys. ..
determine thickness of materials. .. conduct atomic particle
rescarch (an RCA Tube helped in the discovery of the anti-
proton) .. study material flow, growth of organisms, wear of
machinery, and effectiveness of chemicals through radioactive
tracer techniques.

Checking durabitity of pistons — radioactively
treated — by measuring rodiooctivity of worn
partides deposited in the oil

Sofe-guarding praperty ot night — more
seliobly than with the eye

Sotely monitoring hazardous operutiors —
with smoll,

* light

a2
I

e

| ¢

In control work using light, RCA Phototubes and Photosensi-
tive Cells are serving as “electronic switches” to help industry:
Turn street lights and display signs on and off.. “read” film
soundtracks and computer punch cards...measure light, and
compare colors...inspect, sort, and route materials.

And this is just an inkling of the myriad applications in
which RCA photosensitive devices are used in industry. meci-
cine. and science, If you see where photoclectronies holds o
special promise in your operations. we will he ¢lad to put you
in touch with organizations specializing in photocelectronic
equipment Simply write RCA Commercial Engincering. Sec-
tion A19Q3 IHarrison, N, J.

ELECTRON TUBES FOR INDUSTRY

RADIO CORPORATION OF AMERICA TUBE DIVISION

—

Counting by light ond sorting by tolor —
fost ond occurotely

Controlling streetlights, signs, heodlights
— avtomatically

industriol T¥ cameros





