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THE BIRD
THAT'S ATTRACTED TO STRANGERS

Audubon never observed it—this new species that won't tolerate
intruders in the sky. tracks them down, destroys them.

Ravtheon has pioneered in the development of ¢lectronic missile
guidance systems for more than a decade. A technical milestone
was reached when the Navy's experimental Lark, equipped
with a Raytheon guidance svstem, achieved history’s

first destruction of an aircraft by a guided missile.

Today Ravtheon, alone among electronics companies, s prime
contractor for two missiles of advanced design: the air-to-air
Sparrow I11 for the Navy, the ground-to-air Hawk for the Army.
Here, once again, Raytheon's “Excellence in Electronics”

is contributing to the security of the nation.

RAYTHEON MANUFACTURING COMPANY
Waltham 54, Massachusetts



eleCtrOniCS business edition

A McGRAW-HILL PUBLICATION * VOL. 30, NO. 7A - JULY 10, 1957

H. W. MATEER, Publisher
W. W. MacDONALD, Editor

Monaging Editors: Vin  Zeluff,
John M. Carroll.

John Markus, Feature Editor.

Associate Editors: John M. Kinn,
Jr., Frank Lleary, Michael F. To-
maino, Howard K. Janis, Sylvester
P. Corter, David A. Findloy, Haig
A. Manoogian.

Assistant  Editors:  William P.
O’Brien, George Sideris, Lawrence
Kamarck, Edward Delongh, John
F. Mason.

Pacific Coast Editor (Los Angeles)
Harold C. Hood; Midwestern Editor
(Chicage) Harold Harris; New
England Editor (Boston) Roland J.
Charest.

Harry  Phillips, Art Director,
Roy Thompson, Barbara Ellwood.

John C. Wright, Jr., Production.
Jean L. Matin.

Editorial Assistants: Gloria J.
Filippone, Arlene Schilp, Bernice
Duffy, Borbara Hearst, Noreen
Hennessy, Phylis A. Cronin, Bar-
bara Habermann.

JAMES GIRDWOOD, Advertising
Sales Manager. R. S. Quint, As-
sistant Advertising Sales Manager
and Buyer's Guide Manager. Fred
Stewart, Promotion Manager,
Frank H. Ward, Business Manager.
George E. Pomeroy, Classified
Manager. Jean Heiges, Research.
Wallace B. Blood, Market Consult-
ant,

New York: Donald H. Miller,
Henry M. Shaw, Martin J. Gollay.
Boston: Wm. S. Hodgkinson. Phil-
adelphia: James T. Hauptli. Chi-
cago: Bruce Winner, Walter M.
Luce. Cleveland: Warren H. Gard-
ner. San Francisco: T. H. Carmody,
R. C. Alcorn. Llos Angeles: Carl
W. Dysinger, Russell H. Antles.
Atlanta: M. Miller. Dallas: Gordon
L. Jones. London: Herbert Lagler,

Keith Henney, Consultant.

NEWS AT A GLANCE

Missiles: The Big Shift. In dcfense work today, the big moncy is in missiles,
not aircraft.  Some companics will be hurt by the shift to missiles, but
most clectronics producers will profit. ... .. ... p 13

Numcrical Control Scores. The Air Force would like to scc computer
dirccted machine tools replace much of America's aging machinc-tool
mventory. It could mecan big business for clectronics firms. .. . . p 13

Patent Backlog Grows Again.  Electronics patent applications arc piling up
again despite crash program by Patent Office. Both clectrical and mechani
cal ficlds arc using more electronies. .. ... p 17

Liaison Enginecrs Wanted. Ilc's the gencral practitioner of the clectronic
art. [xplaining specialists’ jargon can carn him $18,000 a vear. . . . . . p 19

Medical Uses Increase. Electronics engincers and physicians arc getting
together.  Upshot may be big gains in diagnosis and trcatment of
disect8s........... .. 2. 0.8 & . .. _ _Aom . "W p 20

Capital Spending Plans Up.  Our industry continues to build up plant
capacity cven as other industrics taper off.  1ligh level of spending will
hold for at least four years. ... ... L p 22

$43 Million for VORTAC. The CAN is running out of money for clectronic
navigation gear. But Congress savs the CAA must get the rest from the
Alr Foree ..o o p 24

Solion In Production. I[lartford, Conn. firm reveals it is making solions for
Navy. Solion is new liquid-state transducer/amplifier to supplement the
clectron tube and transistor. . ... p 27

Soviets Push Microwave. Russian clectronics engineers tell of 6,210-mi. radio
rclay system in exclusive interview with ErecrroNics. ... ... p 0

Tublished three times a nonth, with an additional issue in June, by MeGraw-11ill Publishing Company, Inc., James
I MeGraw (1860-1948), Founder. Executive. Editorial, Circulation and Advertising Offices: McGraw-Hill Building,
330 W, 42 St., New York 36, N. Y. Longacre 4-4000, Publication Office; 99-129 North Broadway, Albany 1, N, Y. See
panel below for directions tegarding subscriptions or chauge of address. Donald (. McGraw, President; L. Keith
Goodrich, Viee President and ‘Preasurer; dohn J. Cooke, Secretuny sIson Bond, Executive Viee President. Publicatiois
Division; Ralph B. Smith, Viee President and Bditorial Director; Joseph H. Allen, Viee President and Director o
Advertising Sales; A. R, Vencezian, Viee President and Cirealation Coordinator,

Single copies 75¢ for Teehnical Edition and 50¢ for Business Kdition in 1 nited States aud possessions,

1 Cannda

£2,00 and $1.50 for all other countries, Buyer's Guide $2.60, Subseription rates -United States and sessiols, $6.00
a year; $9.00 for two years. Canadn, $10.00 a year. All other eountries $20.00 a year. Thr ¢_T rates, aecepted
on renewals only, are double the one- rate. Entered as second-cluss matter August 29, 1936, at the Post Offie.

at Albany, N. Y., under act of Mair. 3, 1879, Printed in U8 A, Copyright 1957 by MceGraw il Publishing Co |
Inc. All Rights Reserved. Title regiscered in U, 8. Patent Oftice. BRANCH OFFICES: 520 North Michigan Avenur,
Chicago 1 68 Post Street, 8an Franeiseo 4; MeGraas - Hill Hou . London, E. . 4; National PPress Bldg., Washington,

. o Architeets Blde., 17th & Sansom Sts., Philadelphiz 1111 Henry W. Oliver Building, Pittsburgh 22; 1510
Hanna B1 Cleveland 15; 856 Penobscot Bldy., Detroit 26; 3615 Olive St., St. Louls 8: 330 Park Square Bldg.,
Boston 16 21 Rhodes Haverty Bldg., Stlanta 33 1125 West Siath 8t Los Angoles 17, ELECTRONICS s indesed
regularly in the Engineering Index.

Subscriptions: Address correspondence to Subscription Manager. Electronics. 330 W. 42nd St., New York 36.
N. Atlow one month for change of address, stating old as well as new address. Subscriptions are solicited
only from persons engaged in theorv. research, design, production. maintenance and use of electronic and industrial
control components, parts and products. Position and company connection must be indicated on subscription orders.

POSTMASTER: Please send form 5579 to ELECTRONICS, 530 W, 42nd St., New York 36, N. Y.



Ai5n—6 n-u-: wAv... OF gm
RES‘ FLY THE%

TO MAKE

V00500 AND DEMONS KLY/ DATLY )

@4/&/ TWA AIR FREIGHT SHIPMENTS...

OVERNIGHT FRON LOS ANGELES... SPEED
PRODUCTION OF USAF F-/0/ VOODOO
AND NAVY F-3H DEMON FIGHTERS
AT McDONNELL AIRCRAFT CORP.,
S7. LOUIS. .. HELP MEET CONTRACTUAL
COMMITMENTS . REGULAR FLOW OF
MATERIEL CUTS SHIPPING AND PRODUCTION
COSTS. PERMITS MINIMUM INVENTORY.

LOWERS CAPITAL INVESTMENT.!

LOW, SPECIFIS, COMMODITY RATES ey
SHIP TWA AIR FREIGHT !

COMPLETE DOOR-TO-DOOR SERVICE ! f‘\\ el )

BOOKED AIR FREIGHT!

. FOR FAST, ON~SCHEDULE
. DELIVERY OF YOUR SHIP-
MENTE THROUGHOUT THE
COUNTRY, BOOK THEM ON
TWA SUPER
\ CONSTELLATION FLIGHTS...

e B

S 1/ 91 Flightscarny Air Mail
Air ﬁe/g/ré and - TrEe wv/rgo smrfgl Air 5(,0f&£$‘ —— A WA

TRANS WORLD AIRLINES i‘ ‘

SMIPPING ABROAD ?
TWA OFFERS MANY TRANSATLANTIC

CROSSINGS EVERY WEEK...INCLUDING
ALL-CARGO SKY MERCHANT
SERVICE BETWEEN MAJOR
U.S. CITIES AND EUROPE!

-4
U SR EUROPE RFRICR -ARSIA
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now...

Clevite announces
a new diode

New Clevite Germanium - Silicon Alloy
Gold Boncded Glass Diodes, now available
for immediate delivery.

Better high temperature performance than
germanium,

Higher forward conductance at lower volt-
ages than silicon.

All germanium RETMA specifications can
now be met at higher temperatures with
these new Germanium-Silicon alloy diodes...
plus increased reliability at all temperatures.

For complete information write or phone for
Engineering Bulletin B-215.

At =) C*L—J T@
L7

Brush Cleveland Graphite Clevite Harris CIevlte
Electronics Co. Bronze Co. Products Inc. Clevite Ltd.  Research Center

(i
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GERMANIUM

CLEVITE

CLEVITE

TRANSISTOR PRODUCTS

241 Crescent St., Waltham 54, Mass. TWinbrook 4.9330

A Division of Clevite Cor poratzon

Want more information? Use post card on last page.
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These giant test sets, especially designed for
types X-80, 561 and 546, are but a small part of

|| the evaluating facilities maintained at UNITED ;
't'A‘ for establishing and verifying its tube ratings S E RIES
" and service life expectancy.
. . The enormous power these high vacuum diod
___Fjlamai_‘_, epx Anoce b Max:mum 5 . . 3 . .
Type | Code [ Vac | Aac | kv ib A [engn[Diam’| deliver is explained in part by the superior comti
wao | A | s [ sas| s | 25 | gose | | | mation of graphite anode and bonded thoria em:
B | 122 | 185} 334 %0 ! 25ac ter techniques. Only UNITED ELECTRONIC
e | A | ms | e0 | 3 | s 260 | | g because of its singular mastery of these relat
I I e B " processes, has accomplished in high vacuum the
el | A | 1s | sas| o= | 2o ssode | o | mionic tubes the high peak energy in small wr
8 1S | 182 3 %0 =5 sizes such as represented by these paragons
CODE: (A) RECTIFIER  (B) CLIPPER DIODE our Major Series.

WRITE FOR DETAILED DATA BULLETIN CDB-2.




FINANCIAL ROUNDUP

Timetable for Growth

Five-year look ahead may be

needed when companies plan

heavy money outlays

Loxe-raNGE planning is one of the hottest subjccts
i management discussions todav. It has been high
on the hit parade at management mectings for many
months,

Illectronic industry leaders arc in the forcfront of
these discussions. Long-range planning is of crucial
significancc to rescarch and development based indus-
trics.  They must plan where they arc going vears
ahead of time, points ont management consultant
Warren B. Rilev of William F. T1ill & Company.

Lcading influences behind the interest in LRP are:

* Need to prepare for increasing competition and
cxpectations of a return to more average levels of
business activity.

® Protcction of huge rescarch commitments, par-
ticularly in clectronics, aircraft and chemical ficlds.
As pavoft is vears awav, carcful planning is needed
to come out on top.

What is long-range planning? It scts long-term
goals for a firm and formulates specific plans for
attaining these goals, savs 1larvard Business School
professor, H. Fdward Wrapp.  Tts most highly de-

veloped form includes plaming for all of the func-
tioning arcas—marketing, manufacturing and finance
—plus a master company plan.

Opinions vary on how long is long range. 1low-
ever, five years is gencerally regarded as the minimum.
Ralph J. Cordiner, president of General EFlectric,
says, “Nore and more we should be planning 15 or
20 years ahcad.” Robert C. 'Tait, president of Strom-
berg Carlson, says that five-vear planning is a mini-
mum but that 10 vears is too long.

LRP hopes to avoid complacent drifting or unol>-
served slipping. When management sees bad past
performance. it develops alibis, comments onc ob-
server. . When management foresces bad perform-
ance i the futnre, it scrambles for action.

Large companics have led the way.  But both
large and small companics arc in a position to benefit.
The William 5. Tl organization has worked to
develop long-range plans with companics with sales
vohimes as low as $3 million.

One of the leaders in long range planning for small
business is Jerrold Flectronics. Working out a plan
for carrving on present business and planning ahead
is a must for small business, president Milton J.
Shapp recently told American Management Associa-
tion members.

However, cven its advocates caution against its
dangers. Don G. Mitchell, president and chainman
of Sylvania Klcctric Products, says: “It can help a
company or it can get the entirc organization so
snarled in red tape that vou spend all of vour time
planning and none of vour time doing.”

Other clectronic finms actively interested in long:
range planning include: Litton Industrics, General
Dynamics, Toffman Ilectronics, Varian Associates
and Consolidated Flectrodvnamics.

SHARES and PRICES

STocks or surelLigrs of materials
to the clectronics industry arc less
publicized  and glamorized  than
stocks of cquipment manufacturers.

However, viclds are often higher.

Supplier sales increasc as our in-
dustry grows.

Manufacturers of magnet  wire
arc an important gronp of supplicrs.
Used wherever a coil is used, mag-

net wire has a plice in most clee-
tronic cquipment.

In 1954 sales totaled about $175
million. This comparcs with $14

million in 1947,

Earned per Share

Typical Magnet Wire Recent 1956 Percent — 1957
Manufacturers Price Dividends Yield 1956 1955 Traded Price Range
Acme Wire. . . = .. el 25V, 1 2 00 7.8 2.01 3.28 ASE 25-30
Anacondo Wire & Cable.......... 75 5.00 6.7 11.40 8 .31 NYSE 67 81
Belden Manufacturing. . ... ... .. . 35% 2.00 5.7 4.63 4.09 MWSE 33%2-36Y
Electric Auto-tite. .. . . ....... 36Y, 2.00 5.5 1.46 6.31 NYSE 30% -40%
General Cable. . . . 00 0000000 46V 1.80 3.9 4.21 2.73 NYSE 34Vs--46%
Rome Cable.. ................ 28% 1.40°2 4.9 4.04 3.82 ASE 26-29%
Sprogue Electric.. .. ..... cee 3242 1.20 3.7 1.75 2.42 oT1C 000000000
1 bid, ?plus stock
ELECTRONICS business edition —Julv 10, 1957 5



Older MenWelcomed

Stavid Engineering has open door
employment policy for men over 45

Lasr vear Stavid Fngincering of Plainficld, N. J. ran
onc small newspaper ad indicating interest in hiring
cngineers over 45. Out of 49 replics it found 13 top-
notch candidates and hired cight new cugincering
cmplovees. Since then word of mouth and other
publicity has supplicd a stcady strcam of qualificd
older applicants.

Open door policy for mature engincers and other
cmplovees has paid off for Stavid. In the past 10
vears its sales have doubled every two vears. Unlike
nany other growth companics, its expansion has ot
been hampered by gencral shortage of cngincering
personmicl.

Stavid not only wclcomes job-hunters past 45,
but also thosc past normal rctirement age of 65.

Twenty-ive of its 250-man  cngincering  force
arc over 50. All but once were over 45 when they
were hired and ten were over 60.

Only obstacle to older cmployees at Stavid is
that thu must be in good health and pass a physi-

cal examination required of all employecs.

Policy is not a company social-welfare c\pcrlmcnt
“We just get more for our dollar,” says vice presi-
dent l'mnl\ J. Revnolds.

A number of ndh()nal]\ known scicntists have
been obtained froni organizations with provisions
for automatic retirement at 65.

Absciices of emplovees over 45 average one and
a half davs per vear. compared with five and a half
days for all employees. There is practically no turn-
over problem. Morcover, experience of older engi-
ncers rubs off on vounger oncs.

Policy has been in cxistence almost since the
company began business in 1945, Two of its staunch-
est supporters are vice president Reynolds and per-
sonncl manager Iugene Kelly.

Company’s pension plan makes its unique per-
sonnel policy possible. Not only is plan optional
but it docs not include new cmplovees over 55.
These provisions save the company the prohibitive
costs of adding older new emplovees to the plan.

MERGERS, ACQUISITIONS and FINANCE

e Waltham Watch plans to split by former
itsclf into two corporations. Pres-
ent corporation, \Waltham Watch  sion.
Co. of Massachusctts, will change
its nmmce to Walthamn Precision In- e laydu

Plainficld, N.

\ members
wood's discontinned Flecom divi-

Ilectronic

of Under-  shares of S1 par common stock.
IFirm produces radar svstem com-
ponents. Lehman Brothers is un-
derwriting the issne. The invest-

Products, ment banking concern paid $5.000

stmment Co. It will make gvro-
scopes,  timing  deviees, aircraft
clocks, mechanical and clectronic
components. It will also manufac-
ture  somc watches.  Waltham
Wateh Co. of Dclaware will be
formed to coucentratc on manu-
facturing and marketing watches.
Stockholders are expected to get
onc share of new watch company
for cverv five shares of Waltham
they now own. Instrument con-
cern will remain in Waltham,
Mass., and new watch  company
will be located in New York City.
Company officials expeet carnings
of both divisions to improve as a
resnlt of the switch to independent
operations. Waltham camed $70,-
000 last vear.

e Digitronics Corp., Albcertson,
N. Y., makes dircct offering of 10-
cent par class A stock at S1.00 a
sharc. Stock will be traded over
the counter. This recently formed
company is led and largely staffed

6

J.. plans issuc of
100,000 shares of 10-ccut par com-
mon stock at ST a share. Procceds
are to be used for working capital.

o Sicgler Corp. plans to acquire
Unitronics  Corp., Long Iskind
Citv, N. Y. and Hufford Corp., Il
Scgundo, Calif.  Unitronics,  for-
merhy Olvmpice Radio & Television,
manufactures radio, tv and hi-fi sets
and 1s also in militare clectronics
Hufford is a large manufacturer of
stretch forming cquipment for air-
craft and guided missile industrics.
Sicgler will acquire both companics
through exchange of stock and will
be sole surviving corporation. Sicg-
ler president, John C. Brooks, cx-
peets merged companies will have
sales volime of over $75 million.
Over $50 million of projected sales
is in clectronics, half military and
half commercial.

e Microwave Associates, Bnrling-
ton, Mass. plans issuc of 50,000

July 10, 1957 — ELECTRONICS business edition

for option to purclulsc up to 20,000
shares of company’s stock at $7 a
share.  Proceeds will be nsed to
discharge indebtedness of $250,000
to banks and for additional work-
ing capital.

e KavLab, San Dicgo, Calif,,
revises corporate structure.  Share-
holders vote cxchange of all Kay-
Lab shares for all shares of Colu
Electronies. Kavlab will become
Kin "l'el division of new company.
Cohu Flectronics is  considering
acquisition of a nuber of other
cleetronic companics on the Fast
and the West Coasts.

¢ Ampex Corp,,
Calif., manufacturer of magnetic
recording  cquipment,  privately
places  S$54 million  of 15-year
5 pereent debentures. Placement
is being made through Blyth & Co.
with approximately 12 castern in-
stitutional investors. Proceeds are
to be used for working capital.

Redwood City,



How to be a magnetic tape recording expert

Introducing a useful new brochure on tape in instrumentation

Tape is the stuff of which memories are made
~ the versatile data memories for a jet propelled
age of electronic miracles. If you are one who
keeps up with times and techniques, it is a field
well worth knowing. This new brochure gives a
wide-angle view of the whole subject.

! B -

|-

Typical pages

What kinds of applications do you think of
when magnetic tape recording is 'mentioned?
Sound recording, of course, and telemetering, if
you are in that business. But what about simulat-
ing a rough road to test truck axles, controlling a
milling machine to cut an aircraft wing section
out of a solid billet, monitoring for a sudden oc-
currence that may happen only once in a year or
two, recording data that can be reduced to graphs
and tabulations without ever being touched by

human hands? These and many more arc de-
scribed.

How significant is the fact that magnetic tape
recording reproduces data in the same electrical
form in which it was recorded ? Enormously im-
portant, when vou realize all the things the repro-
duced data can do that couldn’t be done with the
original signals or with the common forms of vis-
ual recording. For example the data can be slowed
down to look at fast transients. It can be speeded
up for wave analysis. It can be read out in any
form. A tabular comparison between original sig-
nals and taped signals gives the full story. And a
step-by-step pictorial demonstration of magnetic
tape recording and reproduction puts the electri-
cal-data idea into tangible, easily visualized form.

What does the data on magnetic tape look
like? You can't see it, but the brochure will give
you an idea of what it would be like if vou could.
And incidentally this may help to clarify the dif-
ferences between various magnetic-tape-record-
ing techniques.

Do you talk in tape’s language? When is a
tape recorder not a recorder? What is the differ-
cnce between a channel and a track? What is a
servo speed control? A much needed glossary
gives the consensus of our views on terms.

For whom did we write this booklet . .. the
expert, or the man for whom the whole subject is
new? Both. It is written and illustrated so that
any engineer or technically trained person can
readily grasp the concepts and gain a broad un-
derstanding of the subject. If you are one of thosc
who has already worked extensively with tape,
you will find some new twists in the way the sub-
ject is explained, and perhaps ideas on new areas
vou hadn’t explored. And incidentally, a copy of
this brochure in some handy file will give you a
good start in indoctrinating that new man in the
department.

<
- _

_— o oy

For your copy, write
us today on your com-
pany'sletterhead. Ad-
dress your request to
Department E-5

MAGNETIC YAFE INSTRUMENTATION

NSTRUMENTATION
DIVISION
AM[P]EX FIRST IN MAGNETIC TAPE INSTRUMENTATION

"CORPORATION

934 CHARTER STREET . REDWOOD CITY. CALIFORNIA

District offices serving all areas of the United States and Canada; Foreign Representatives in countries around the world.




GET THE EXACT
TERMINAL YOU NEED

AT NEW LOW PRICES!

5
] G
SINGLE TURRET

FROM THE LARGEST
STANDARD and CUSTOM
LINE AVAILABLE...

Qver 100 varieties are furnished as stand-
ard. This includes a full range of types,
sizes, body materials and plating eombina-
tions. Specials can be supplied to any spec-
ification. The Whitso line is complete to
the fullest extent of every industrial, mili-
tary and commercial requirement.

Standaff terminals include fork, single and
double turret, post, standard, miniatureand
sub-miniature body types--male, female or
rivet. mountings-—molded or metal base.
Feed through terminals are furnished stand -
ard or to specification.

Whitso terminals are molded from mela-
mine thermosctting materials to provide
optimum electrical properties.

Body Materials: Standard as follows—mela-
mine, electrical grade (Mil-P-14, Type
MME); melamine impact grade (Mil-P-14,
Type MMI); and phenolic, clectrical grade
(Mil-P-14, Type MFE).

Plating Combinations: Twelve terminal and
mounting combinations, depending on elec-
trical conditions, furnished as standard.

Specials: Body materials and plating com-
binations, also dimensions, can be supplied
to any custom specifications.

PROMPT DELIVERY IN ECONOMICAL
QUANTITY RUNS

Get facts on the most com-
plete, most dependable
source for terminals
and custom molded
parts. Request
catalog.

9328 Byron Street, Schiller Park, lliinois
(Chicago Suburb)
Want more information? Use post card on lost page.
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WASHINGTON report

NEearpy $800 million worth of Air Vorce clectronics and communica-
tions procurement will likelv be cut this vear under the administration’s
new drive to hold down nnlltar\ s])cn(lmg. according to top .\ir Foree
brass. ‘That's out of an cstimated $2.3 billion worth of Air Ioree
clectronics contracting now scheduled.

The cut is part of an overall shakeup now underway for the fiscal 1958
military budget. It involves setting finn ceilings on expenditures by
cach military service.  Staving within these limits will mean cancellation
or indefinite postponement of billions of dollars worth of procurement.

Behind the decision to sct a spending ceiling is this situation:  Nili
tary spending, mainly Air Foree, is skyrocketing to unanticipated levels.
It threatens to wipe out the slim federal budget surplus and break
through the legal debt limit.  Ilere are the reasons why:

Cash outlavs for contracts let within the past two vears are being
madc carlier than planned because of reduced lead times in aircraft
and clectronies development.

Ballistic missiles crash program is taking
duction funds.

growing sums from pro-

Industrial pricc and wage boosts arc being passed on by contractors.

Air Force has been starting production projects before  cnough
authorized funds have been allocated to back them up to the end.
Pentagon sources call this “partial funding.”

Pentagon budget experts sav the last factor is most responsible for
current expenditures being so far over initial budget estimates (the total
is now at lcast S2.5 billion more than anticipated)—that payments on
partially funded aircraft and clectronics contracts are coming due far
in advance of Defense Dept. expectations.

The Pentagon has alrcady put a ban on partially-funded procurement.
But it plans to apply the policy more liberally than originally deter
mincd.  Exceptions will be allowed for most long lead-time items.

Still the situation is scrious for Air Force suppliers.  New Air Foree
Scev. Douglas warns industry that “we have been ina period in which
we could do almost cvervthing in development and procurement that
was desirable.  In the future we must be more Tughly selective. . .7

The warning is out that aircraft producers will be pinched hard by
cancelled contracts, stretchouts of existing projects and deferrals of new
projects.  But insiders say the ax will fall most sharply on airframe and
engine manufacturers, much less ou electronics supplicrs.

® The Pentagon has extended its month-old restriction on military
contractor overtime to rescarch and development contracts. "I'he restric:
tion originally applied only to production projects.  Overtime pay on
R&D contracts will be allowed only on top-priority projects, for con-
tinuous-tvpe laboratory testing and to make up for schedule dclays
bevond the contractor’s control.  In cach case, the Pentagon will have
to approve the overtime pavinent in advance.

e Tighter personnel sccurity clearances on military contracts arc rec-
ommended in a top-level proposal to overhaul the government’s sceurity
program.  Onc major proposal is to allow for preemployment clearances.
Right now the policy is to conduct sccurity investigations only after
a man is hircd.
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A new Stokes In-Line Aluminizing System is
makirg news in TV tube production by putting
an aluminized reflector on Sylvania Electric
Products’ popular “Silver Screen 85" picture
tube. This automatic equipment —now in opera-
tion at Sylvania’s Seneca Falls, New York,
plant—assures maximum control in the appli-
cation of aluriinum film to TV picture tubes.

The new system provides a bright and uniform
film . .. operates at greater speeds than previous
aluminizing equipment .. . provides the needed
vacuum in the shortest possible time...requires
a minimum of maintenance.

Here are other way's it can boost production and
lower costs:

» versatile...adaptable to any size black and
white tube, including the new 110° design . . .
can meet changes in production rates.

High Vacuum Equipment Dirvision
F.J. STOKES CORPORATION
5500 Tabor Road, Philadelphia 20, Pa.
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Sylvania “Silver Screen 85" TV picture tubes get
Brighter Film . . . with Stokes In-Line Aluminizing System

« fully automatic . . . operator simply loads—
and then unloads completely aluminized
tube.

e saves time. .. makes possible the processing
of maximum number of tubes in minimum
amount cf time.

e compact . . . single or twin tube units can
be mounted singly. in banks, or adapted to
in-line system—circular or straight line.

A Stokes engineer will be glad to talk about
how this new system can be integrated into your
production line . . . and about your specific tube
production needs. He can help you apply
Stokes 30 vears of experience in high vacuum
engineering and automatic production tech-
nology. For a consultation, or for informative
iiterature, write to Stckes today.

Want more information? Use post card on last page.



EXECS in the news

DIE CAST ALUMINUM HUBS

Salesman Mitchell: science and people

NarioNar Sales Exceutives’ 1957 Management Award goes to 52-vear-old
Don G. Mitchell, chairman and president of Sylvania [‘lcctnc Products.
Peripatetic, voluble salesman Mitchell, was no dark horsc for the prize.
ITe has been an arch-proponent of scientific management most of his life.
Born in Bayonne, N. ], Mitchell specialized in mechanical enginecring
at University of Cincinnati, in mathematies at University of Flonda. 1e
taught math at alma mater Montclair (N ].) Iigh, then sold advertising
space for McGraw-Hill.  Prior to Svlvania, he sold “clectric power,
rctail goods, milk containers and Pepsi-Cola.” e became Sylvania’s
sales v-p in 1942, president in 1946, board chairman scven vears later.
Mitchell belicves good salesmen look to scientific mcthods to help
them suceeed. Tle was able to persnade milk companies to use paper con-
tainers by analyzing differences between home delivery (“big factor is
time”) and buik traffic in storcs (“weight and space arc the factors™).
Basic key to Mitchell's charm and his enormous drive is that he just
plain likes people. Talking with him, onc can casily believe that the
word cxtrovert was mvented to deseribe him. Deep thinking he docs
alonc—working in his garden, relaxing after supper, sailing.

FOR YOUR
SPECIAL
REQUIREMENTS

SOLID ALUMINUM HUBS: 14",
V5", 34", 38", 1", 2" machined
to your required tolerance...in-
termediate sizes on special order.
ALUMINUM FLANGES: Off the
shelf; dia. 6", 8", 1014%", 1214",
14"—.050 and .100 stock. .. other
sizes and designs to your specifica-

tions. PRECISION REELS: Assem-
bled for your needs from Standard
Record components; or designed,

Hc has great faith in clectronics, says his favorite use would be to closc
windows on cold mormings or during thunderstorms. Hc rcads a lot,
thinks somctimes it’s too much—"‘you gradually develop a broad beam

developed and manufactured . . .
any size, any quantity...to meet [
unusual space, weight, opera-

tional, or environmental demands.
TANDARD RECORD ‘

manufacturing company

and weak cycs,” hc says rucfully.

Strictly PERSONAL

Inittal proccedings for European
mtegration arc well on their way.
There mayv be some doubts as to
the time this enormous project
will take, but there can hardly be
any doubt that it will come. . . .

Electronics and Comumon Market

. No question that there are
problems involved in exporting in-
struments from the United States
to Europe. . .

.. since 1939

70 North San Gabriel Blvd., Pasadena, Calif.
Wont more information? Use post card on last page.
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It is clear that (closc trade co-
operation) can only be introduced
in gradual steps. It is planned to
have the integration completed
12 to 15 vears. Among the meas-
ures  planmed  for the integration
are gradmal  veduction  of  tariffs
within the Common Market. com-
mwon  tariffs by Market  countries
toward outsiders, complete liberali-
zation of capital and labor. . . .

Once this trade cooperation s
working it will create an cconomic
bloc which can be well compared
m importance with the U. S. or
Sovict bloc. The outlook for the
American - exporter will - become
morc and more diticult. Now he
compctes in one country at a time
with importers from other coun-
tries. \When the free trade zone is
created, importers from cooperating
countries will enjov economic bene-
fits which will give them an cven
chance with domestic manufactur-
crs.  Nonmember importers  will
face  increased  difficultics in li-
censing and tariffs,

Ounce way to overcome this obsta-
cle is to manufacture in Furope,
This is being donc by Amcrican
mstrument companics for scveral
vears alrcady. (In the future) the
difficult decision of where to build
the factory can be viewed from a
different amgle. Tt is no longer
the market of a single country that
comnts, but . . . the complete West-
crn Furopean zone.

Kunrt IT. NEIssxERr
CoNSOLIDATED I91LLECTRODYNANIICS
Zuricn, Swirrz.

Taking out the Buzz

We were pleased to find a photo
of one of onr products (*“Taking
ont the Bnzz” Nav 10, p 22).
[owever, it was not so pleasing to
find somcone clse’s name attached
to it.

‘The photo of the sctup in the
Westinghouse  test center shows
our NNI-10A radio interference-
fickd intensity meter. 'This unit will
measure the intensity of propagated
or conducted sxgn‘l]s from 14 ke to
250 kc.

A. T PARKER
Srovnart Arcrart Ranio Co.
[Torrywoon, CALIF.
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New ¥V H 'I'RAII.ER by Cralg
houses all this equipment . . . with room to spare!

There's plenty of room inside the new insulated Craig Van Trailer LM-105! With
its big 5,000 pound payload and roomy 575 cubic foot interior, this rugged van
trailer can house 12 standard 6-foot racks, fully loaded with clecironic equipment —
and still allow ample space for operation and maintenance.

Whatever the load — a complete clectronic system, test cquipment, mobile
maintenance shop, or you-name it—your equipment arrives quickly and safely in
the LM-105. This versatile van trailer meets Government  specifications  for
world-wide, all-weather use.

Quick facts about the LM-105:

WEIGHT: Approximatcly 4,000 pounds
including dolly.

PAYLOAD: 5,000 pounds,

DIMENSIONS: (Inside) 140 inches long,
90 inches wide, 79 inches high.
INSULATION: ovcrall shelter has U-
Factor of 0.30.

FEATURES INCLUDE: aluminum-faced
honcycomb pancl construction; lighting
system; power distribution box; cable
cntry ports; stairs; jacks for Icvcllmg, and
a quickly detachablc dolly with coil spring
and torsion bar suspension, air-over-
hydraulic brakes, and single beam towing
tonguc,

ACCESSORY EQUIPMENT AVAILABLE: in-
cludes air conditioner, heater, workbench,
vacks, cabinets, sparc parts containers, etc.

AIR TRANSPORTABLE: By C-119 or larger
cargo aircraft.

ELECTRONIC NSTALLATION: Craig pro-
vides complete layout and irstallation of
cquipment including wiring and component
check-out,

Van Tiailer LA-105, front view,

: ; ; ; with jacks in position
For further information, write Craig loday! J 4 !

SYSTEMS, I"Co Dept. R-6, Danvers, Mass. Tel.: SPring 4-187G.

WESTERN DIVISION: G27.1 IWest Manchester Avenue, Los Angeles, 45, California ORegon 8-0023.

OTHER CRAIG PRODUCTS . . . . [ransporlable and mobile clectronic systems, shellers,
trailers, vans, mobile control towers, missile carriers, re-usable containers, antenna towers and maslts.

Want more information? Use post card on last page. 1M
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averaged $6.3 billion annually for the past three
ycars, arc now slated to drop.

A startling factor is this: though missile deliverics
will rise from $1.5 billion this vear to $2 billion in
fiscal 1958, only 10 different missiles, many of them
rclatively primitive, arc now in the hands of scrvice
units rcady for use should war break out tomorrow.

‘I'h¢ more complex and costly missiles—like long-
range ballistic missiles—are still in the development
stage. Only sclected subsystems and prototype mod-
cls arc being turned out. The cra of pushbutton
warfarc is a long wayv off. Military men stress that
missiles are still in their infancy.

Iiven so, guided missiles have taken over many
tactical and air dcfensc missions from manncd air-
craft—and cven more from artillerv.  Air Force s
dropping three manned fighter-bomber wings, one
light-bomber wing from its tactical air command
because of increasing missile capability.  Army 1s
replacing conventional antiaircraft guns with mis-
miles, is sctting up missilc-armed atomic support
commands for long-range artillery fire. Navy now
has 18 missilc-cquipped carriers, cruisers and sub-
marines at sca, is rapidly converting and building
other vesscls.

With morc missile moncey around, changes in how
the government will spend it are on the way.

Under the weapons-system concept of procure-
ment, the airframe maker—and other prime contrac-
tors—have become more free-wheeling.  In the old
days, the airframe maker was somewhat of an assem-
bler—putting together the cngine, bombing and
navigation system, fire control, and the like, which
the government supplicd.

Now hc’s a weapon-system contractor responsible
for designing and developing specially tailored com-
poncnts and subsystems.  No longer can such prod-
ucts be developed by others, taken off the shelf and
cranked into a new end-item.  As a result, the prime
contractor now kceps more work in his own shop,
subcontracts less to other companics.

A big shakeup is underway in the roster of leading
military contractors. For the most part, established
giants of airframc making lcad the pack in missile
production. But they do so mainly because they've
diversified into clectronics and propulsion systems.
New bluce-chip clectronics firms are developing.

North American, Convair, Lockheed, Northrop,
Fairchild and others have diversified into missile
clectronics, competing with cstablished clectronics
producers like Sperry Rand, RCA, Westinghousc,
Raythcon, ITughes, Philco, General Iilectric and
Western Electric.

Scores of new clectronics firms have blossomed
forth- as important money-makers—Ramo-\Wool-
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dridge. Scrvomechanisms, Inc., Kearfott, Topp In-
dustrics and the like.

Manv cstablished producers in mctalworking and
other industrics have moved into clectronics—Rheem
\fg., Amcrican Machine & Foundry, GM’s AC
Sparkplug div., Goodycar, ACF Industries.

But the big jolt of the missile shift is still to come.
In a recent Washington speech, Air Foree’s Maj.
Gen. David Baker, procurement and production
director for Air Materiel Command warns there will
be fewer weapon systems and fewer prime contrac-
tors in the cards. He stressed that:

e Not many stratcgic missiles will be needed be-
cause of the destructive power of nuclear cxplosives.
Needed will be a few missiles that give top per-
formance.

e At present, nced for combat airplancs is drop-
ping off. It may pick up, however, if somconc makes
a planc that can do things a missile can't.

As total volume of work drops off, prime con-
tractor will tend to do morc of their own work.
Right now, 30 pereent of airframe and missile frame
production is subcontracted. The big shift may
hurt subcontractors and vendors, too.

Open Ears Get Men

Chance to air ’‘gripes’ helps one

company’s recruiting

Tuere's a personnel office in New York, with no
name on the door. It has no physical connection
with any other office. It's called a “gripe room.”

In hopes of cventually saving half its engineer
recruiting costs, North American Philips 1 trving
somcthing diffcrent.

‘The idea is to attract dissatisfied engincers instead
of trying to lure engincers with compatible jobs from
other clectronics firms. Engincers do not give their
names until hiring talks begin.

Engineers cntering the den are bricfed on what
Philips’ twelve cstablishments are doing.  An aver-
age of onc person a day came In for consultation
during the fisst month.  Six were referred to Philips
divisions.

Only advertising for the “gripe room” is by word-
of-mouth. Regular advertising will still be used for
specialists who arc not likely to just walk in, but
the firm hopes to avoid expensive gencral recruiting.

Another purposc of the room: to help Philips
keep its own engincers. It’s a place for them to talk
out their problems in confidence. An cngineer dis-
satisficd in onc Philips division might find a better-
fitting niche in another.
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Numerical Control Scores

® $30 million in Air Force contracts for airframe and missile mill-

ing machines lift computer-directed machines into production

® Aircraft makers find numerical control halves machining time,
allows production of “impossible’ parts. Other industry waits

“NuatericarLy controlled milling begins a new man-
ufacturing cra—when additional cquipment is rc
quired, thoughts must turn to automatic control.”

So said onc aircraft and missile maker recently after
its first tapc-run miller cut a part's tooling time from
210 to 118 hours, reduced machining time from 3.5
to 2 hours.

Some airframe parts arc so complex and closcly
toleranced that only computers can figurc out the
cutting motions required.  Added arc the cost and
production problems of short and broken-rin in-
dustry.

Air Force Air Materiel Command has contracted
for $27 million of newly designed numerically con-
trolled profile and contonr millers for usc in defense
plants.  Another $3.5 million is being spent for con-
version of existing millers.

About a fourth of this gocs to clectronics.  Itach

group of machines will nced a computer director
to prepare coded instructions on tape or cards.  1%ach
machine will need controls to translate instructions
into cutting motions.

One machine's computer director costs $200,000,
the machine itscelf, $500,000. Fach of the millers
will get a control console costing up to $63,000.
depending on number of cutting directions handled.

A few million dollars worth of prototvpe machines
were operating in 1956, Volnme production comes
this vear.  Oue source thinks spending on mumeri-
callv controlled machine tools will total $100 million
in next few vears.

There’s no wav of telling how much civil aireraft
makers and other industry will spend. An Aireraft
Industrics Association committee recommends planc
makers buy only numerically controlled millers.

Air Force. which sponsored R&D dating back to
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Taking a Picture of Radio Noise

R-I" spectroscope operator watches interference on
cathode-ray oscilloscope as flight engineer switches
from onc clectronic system to another. Developed by

L ¥

Republic, built by Applied Rescarch, device is offered
as noisc-interference and spectrum analvzer, counter-
measurcs and monitoring receiver,



1949, has been driving force.  Other service branches
mayv join. Government owns $S6 billion worth of
machine tools, much of it outmoded. Department
of Defense wants 2 to 5 pereent replaced annually,
starting in fiscal 1958.

Indnstry owns $24 Dbillion, half at lcast 10 vcars
old. Bnsincss and Defense Services Administration
official savs national inventory is in worse shape than
at start of World War IT or the Korcan war. New
machines necded: $2 billion-plus.

Machinc tool makers this vear looked for a peace-
tinic record. But orders are still ranning below last
vear's $900 million. Omnc spokesman  fecls new
machines with electronic controls could boost salcs.

Control makers are confident the big airframe
millers will exceed expectations. The gencrally can-
tious machine tool industry wants proof numerical
controls are so good no major machine tool should
be without one,

Of 325 machine tool makers, only a fistful of the
biggest have tcamed with clectronics firms to design
controlled machines. There’s been no  concerted
attack on job shops, the backbone of a $125-billion
mctalworking industry.

Scveral companics are making numerical controls
designed for converting existing machines.  Costs,
including less complex tape preparation unit, run
about $25,000. Few arc now sold outside AF.

Control makers fecl they are about five vears ahcad
of the machine tool industry; applications arc still
rudimentary.  Some predictions of ultimate usc:

e Air Force parts depot: machine tools to produce
any machined part at the turn of a knob.

e Computcr-oricnted machine tools, which fed
specifications and materials, will calculate optimum
design and turn out the parts.

So far firms in numecrical control arc willing to
trade profits for a passport,

PRODUCTION and SALES

1947

1954

MILLION $

MAGNET WIRE SALES

ENAMELED ONLY

73% ENAMELED
COVERED 9%

OTHER 12%

1954 SALES BREAKDOWN

SOURCE : CENSUS OF MANUFACTURERS

Magnet Wire Gains 25 Per Cent

Larest Census data shows magnet
wire sales increased 25 percent in
cight vears. Sales totaled about
$140 million in 1947, compared
with ncarly $175 million in 1954,

tnamcled-only  type  uccounted
for $126.5 million or 73 percent
of total 1954 sales. Remainder was
divided among cnameled and cov-
cred, $S16.6 million or nine pereent;
glass covered S10.8 million or six
pereent and other tvpes, $20.3 mil-
lion or 12 percent.
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As magnet wire is nsed wherever
a coil is used, it has applications in
almost all tvpes of clectronic equip-
ment. Major users are: radio, tele-
vision, aircraft, radar, sonar, loran,
small motors and transformers.

o Military clectronics  spending
in first three quarters of fiscal vear
1957 was abont $2.5  Dbillion,
RIETNMA reports. Record figure 1s
25 pereent over the 52.0 billion
spent for military clectronics during

July

first three quarters of fiscal 1956.

If present levels continue nili-
tarv clectronics spending this vear
shonld set a new annual record,
near $3.5 billion. "Potal spending
in fiscal 1956 was $2.8 billion, 25
pereent less than the 1957 foreeast.
Guided missile spending passed air-
craft for first time in third gnarter
of fiscal 1957. Out of total of $952
million spent in third quarter, mis-
siles received S$311 mmllion com-
pared with $258 million for aircraft.
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Patent Backlog Grows Again

® 34,200 electrical-electronic applications wait in Patent Office;

electronics trend up in ‘57

® Trend is for more electronics patent application in electrical

field; more use electronics in mechanical devices also

Parent OFricE in 1957 is like a turtle going uphill
on crutches. It’s courageously tackling the backlog
of applications but the going gets pretty rough.

Morc than 212,000 applications arc awaiting proc-
essing, including 34,200 in the 10 electrical divisions
where most electronic applications go—up from

25,000 in 1955.

Last year thc annual rate of clectrical applications
fcll off by about 2,000, the first drop in vears. The
Patent Office saw a possible leveling off at about
10,000 a year. But then came a flood, indicating a
probable risc rather than a leveling off.

New clectrical applications may total 12,000 this
year. About one-third of those on hand are clec-
tronic. And the trend is towards more electronic
applications than ever in the clectrical divisions.

An increasing number of mechanical applications
include clectronic controls as part of a machinc.

There is talk of establishing two or three new
divisions of the Patent Office to handle automation
applications. These would cover electronic and
other machine controls,

The personnel situation is brighter in the clec-
trical divisions than last vear—therc are 134 assistant
cxaminers compared to 108. But recruiting is a con-
stant battle against defections.

Sad fact of Patent Officc life is the low Civil
Service salary scale—about $4,500 to start and about
$5,000 after three months for enginecring graduates.
Young assistant examiners are sometimes hired away
by industry or government agencies, often within a
year after joining the Patent Office.

Some assistant cxaminers have accepted higher
salarics with the Department of Defense as patent
application processers for the technical staffs of the
military scrvices. Others take jobs in the patent
departments of corporations.

Last ycar 40 assistant examiners were recruited by
the 10 electrical divisions; about 25 left. This year
40 to 50 Junc graduates are being sought. Eventual
goal is 180 examiners, 46 more than present staff.

Recruiting is accomplished largely by examiners
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who must leave their duties to visit schools in an
cffort to ferret ont candidates. Industry’s pay scale
is rough competition.

Men with elcctronic training arc also being re-
cruited for the mechanical divisions to help handle
applications that include clectronic machine con-
trols.

Electronic computers and punched-card machines
are being brought into play. A unit handling certain
chemical applications is in use.

Chemical elements can be broken down into a
code for processing. Doing the samc for an clec-
tronic patent application is now considered unlikcly.

French Stenographer

Typewriter operates when opcerator touches stiletto-
like writing instrument to copper contact studs
labcled with shorthand symbols. Irenchman Al-
bert Ducroc devised 57-tube pyototype machine,
called Elcctrostyl, capable of storing 16 sentences in

its memory and typing at speed of spoken word
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P ROGRESS R EP ORT

now you can get

o watts at [00°C

NEW silicon high power transistor

For your audio servo uses ~ and many other appli-
cations, you can reach new transistor highs — in
power, temperature and gain with low distortion
and the stability and reliability you expect from
silicon transistors. In Class B operation, the new TI
Type 2N389 silicon diffused junction transistor pro-
vides 15 W power output at 100°C... with
distortion of less than 10% and typical beta cutoff
frequency of 300 kcps. This new transistor is the first
high power silicon transistor and the latest addition
to the TI silicon line. .. widest in the industry.

Now! 37 Tl <ilicon transistor
types — your widest choice

SILICON
POWER
TRANSISTORS
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Ic - COUECTOR CURRENT - AMPERES

BASE VOLTAGE V5. COLLECTOR CURRENT - COMMON EMITTER

absolute maximum ratings

Power Dissipation at 100°C . . ., . . . . 15 Watts
25°C . . . . . . . 375 Watts
Collector to Emitter Voltage . ., . . . . . +60 Volts

Base to Emitter Voltage . . . . . . . . . —2 Volts
Collector Current . . . + & « & o & o+ 2  Amperes
Saturation Resistance . . . . . . . . . . 6 Ohms
Base Current . .+ . . « « o o o o . 0.5 Ampere

Storage Temperature . . . . . . . —65to +150° C

EXAS iNSTRUMENTs
INCORPORATSD




GOV'T FACTORY COMPANY
CONTRACTS PROD. DEPTS. LABS

UNIVERSITY
RESEARCH

TECH. LITERATURE
PROF. GROUPS

CONTACT

EXPERIENCE
INFORMATION

LIASON
ENGINEER

PROJECT
ENGINEER

PROJECTY
ENGINEER

PROJECT
ENGINEER

Liaison Engineers Wanted

® The ligison engineer is in great demand. He needs a wide
range of experience to explain specialist to specialist

® He’s genial, gregarious, rare and can earn anywhere from

$7,500 to $18,000

IN 1 Tast 18 months GE found and hired more than
20 liaison cngineers. Men filling that classification
arc as rare as hen’s teeth. And they're in great
demand.

To some a technician with a rather peculiar
background, the liaison cngmeer is a gencralist
in clectronics.

He is at home in fields of communications,
radar, sonar, infrared, computers.  You name it,
he knows a lot about it. Talking everybody’s
language, he has as his job cxplaining specialist
to specialist.

John B. Berkley, GI's consultant for laboratory
coordimation and liaison in light military clectronic
cquipment  department, says  liaison  engincering
grew from “the growing tendeney of cach specialized
group to create an aura of mcthodology and termin-
ology around itself.”

Liaison engincers today fill a potful of jobs.
Some join in on product planning. ‘They hold plan-
ning  within the limits of practical cngincering.
‘They may recommend areas for development.

They keep contact with customers, aiding in
product applications, learning his nceds.

They relay latest technical information to the
specialists.

They troubleshoot in all technical phases of the
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company. They may not be able to solve the prob-
lem; but they know who can.

They coordinate when a problem is divided among
more than one project gronp.

Liaison cngineers, to succeed in their jobs, are
usually genial and gregarious.

‘The Haison enginceer ideally has a master’s degree,
some 5-7 years of work experience with 2 or 3 com-
panics. Ile has, by choice, ranged into many arcas
of clectronics.

ITe can usually get for a starting salarv $7,500 a
vear. I he asks for less, he may not get the job. 1l
can climb up to $18,000.

[Te gets information by “pumping” contacts:

e Ic is alert to all devclopments taking place in
his own company.

e Ile is awarc of devclopments and theory in
universitics and their labs. “Too often the sclf-
cffacing scientist becomes neglected,” savs one firm.

® [lc sops up the latest information from technical
litcrature and cngincering socictics.
® [lc is conscious of work done by compctitors.

Many liaison cngincers have Army. Navy, Air
Force backgrounds. ‘T'hey arc frequently in the know
about R&D contract procedurcs.
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Electronics checks patient’s heartbeat as . . .

Medical Uses Increase

Many physicians say electronics could spark a major breakthrough

in diagnosis and treatment of disease. But much closer cooperation is

needed between engineers and medical men. Present medical market

is $150 million annually-more than half of which is for x-ray gear

Out or a doctor’s black bag come a stethoscope.
blood pressure gadget, tongne depressor, cve-cxamin:
ing mirror and reflex hanuner. Watching  thiese
objects being placed on a table one day last month
were sonie of the nation’s leaders in medical clee
tronics enginecering.

“Primitive” is how Dr. John T1. Heller, director of
The New England Institute for Medical Rescarch,
described the black bag instruments in comparison
to modern industrial and military instrumentation
teehmiques.

The institute. in conjunction with The Founda
tion for Instrumentation Education and Rescarch.
thus opened its “Conceptual Clinic for New Instru
mentation for Medicine and Biology.”

Physicians nced help from clectronics to put their
mcasuring techniques on a par with other medical
knowledge and skills. 'That’s why there were present
some 70 representatives of industrial management
and medical clectronics rescarch, including several
clectronics executives.

‘The black bag-carrying doctor is an cexcellent and
predictable market for instruments, the electronics
men heard. But other medical cleetronics demands
arc also great.
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Fstimates place medical clectronics national gross
at $150 million. X-ray and other radiological ¢quip-
ment accounts for half. Remainder is split almost
cqually between therapeutic and diagnostic deviees.

“Ten vears from now,” predicts Dz Oscar Dal
lons, “clectronics will supplement many current sur
gical practices and medical therapies.”  Dr. Dallons,
lhicad of the Los Angeles medical electronies labs bear
ing his name, regards closer cooperation hetween
AMDs and clectronies people as paramount.

Dallons practices what he preaches.  1lis close
fricnd, Dr. Petter Lindstrom, has performed 26 pre
frontal lobotomics using Dallons™ ultrasonic gener
ators.  UCLA's Dr. W. . Stern Lias had good
resalts with diathermy equipment. e uses it for
licating localized arcas of the brain in the fight
against cerebral disorders.

USC’s Dr. lLeslic Kacburn points to the transistor
as catalvzing medical clectronics growth.,  “MMinia-
turization will permit widespread use by general
practitioners.  Equipment formerly has been too
bulky and unwicldly for use in crowded offices.”

Dr. Kacburn has developed several clectronic de-
vices to aid specialists in manv ficlds. Tl latest,
the elastomcter, is used for examining artery harden-
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ing and deterioration as functions of aging and patho-
logical processcs.

Attesting to the potential for medical clectronics,
Cecil Birtcher points to his Los Angeles firm's suc-
cess. It has shipped 15,000 ultrasonic units to 70
countrics during the past + vears.  Company gross
averages $3.500.000 amuallv. “A\ vast new field in
the arca of ultrasonic destruction of kidney, bladder
and gall stonces is being probed,” states Birtcher,

UCLA’s Dr. S. D. Larks is conducting extensive
studics of the clectrical activity of the ntems in preg-
nancy and labor.  “Development of an clectrodiag-
nostic device, similar to the clectrocardiograph for
the heart and the clectroencephalograph for the
brain, is just around the corner,” he claims.

Ultimate goal of project—reduction of birth in-
jurics, lessening of pain and saving of lives. “Flee-
tronics firms can help by supplving nmltichanncl
rccording - oscillographs  with more  stability  and
lincarity,” savs Larks.

Mecdical people are betting high on computers.
Says Dr. Robert T'schirgi, also of UCLA: “I have
no difficulty in foresecing times when the majority
of medical diagnoses will be performed by appro-
priate analyzers conpled with computers.

“The nltimate svstem wonld be one into which
blood and nrine samples, ckg and x-rav records, blood
pressure readings and other information conld be
fed.  Chemical analyses and compntation of prob-
able diagnosis wonld be antomaticallv performed.”

T'schirgi’s current rescarch project deals with the

function of the brain as related to its surronnding
finids.

Dr. "T'ravis Winsor, who has programmed medical
problems on Lockheed wissile division’s computers,
states: T visualize clectronic computing centers to
which various wave forms can be sent for detailed
analysis.  Reports would be returned to the doc-
tor assisting him in the interpretation of difficult
tracings.”

Winsor invites clectronics engineers to develop:

® Better wavs of recording the clectrocardiogram.

® An improved ballistocardiograph (for recording
output of blood from the heart).

® A device for detailed amalvsis of breath sounds.

Levinthal Electronie Products, Inc., of Palo Alto,
is counting on a high demand for its new defibrilla-
tor-paccmaker.  Combination clectronic unit is de-
signed to climinate thoracotomy  (opening of the
chest) in casc of cardiac arrest or ventricular fibrilla-
tion during surgery.  Company describes it as a
complete cardiac-resuscitation package.

Varian Associates sav the clectron lincar accelerator
is proving to be a powerful tool for cancer therapy.

Aceclerator produces cither high-cnergy clectrons
or x-ray which penctrate deep into the bodv to de
strov malignant growth with minimal damage to
body’s outer lavers.  “'I'his product shows promisc
of becoming a standard hospital machine for routine
cancer therapy,” Varian states.

Technical DIGEST

e Ivaporation of aluminum onto
milled slots in germanium wafers
throngh masks is new  Westing-
house technique for forming cnit-
ter and collector junctions. Process
makes possible production of junc-
tion transistors approaching  the
kilowatt range and coutrolling up
to 10 amperes. Current gains over
100 are casilv achicved.

e'l'o combat fading in radio
commumcition, mtermittent trans-
mission is proposed by NBS. \es-
sage is  automatically  stored  at
transmitter during fades, and trans-
mitted automatically  at  higher-
than-normal speed during intervals
when signal-tonoise ratio is ade-
quate.  Method  gives  theoretical
gain of 40 db or more over continu-
ous fixed-handwidth operation,
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e In studies of ship motion at
scid, Bell Aircraft Corp. uses an
Ampex magnetice tape recorder at
its lowest speed of 15 inches per
sccond. It records occan-wave fre-
quencies down to 1/10 ¢ps, then
plavs the tape back at 60 ips. Re-
copving once with the same two
speeds gives a total speedup of
1.024 times, so that 1/10 ¢ps be-
comes about 100 eps, a frequeney
which can conveniently be handled
by clectronic wave analvzers.

¢ Condnctive wax Dby Burgess
becomes liquid at 170 17 for casy
application to zine and sheet car-
bon clectrodes of flat or wafer-tvpe
dryv cells. It gives good scries con-
nections antomatically when cells
are stacked.  Fimely divided silver
powder is mixed with wax in
critical ratio.  Similarly, wax ad-
heres to many other materials to
give good cleetrical joints.

1957

e Usc of compnter as an oscilla-
tor has solved the problem of ob-
taining a precisely svmmetrical low-
frequeney waveform.  The signal
was required for testing an auto-
stabilizer on a servo-driven rocking
table at Short Bros. & IHarland in
Iingland.  Three  lincar  function
units were sct up to solve a single
sccond-order  differential - equation
with no damping term. .\ discon-
tinwous function unit provided au-
tomatic amplitude control.

® Scusitive  diathermy  machine
developed by Ford Tnstrument will
be tested next winter. It will be
used in operations on a detached
retina of the eve. Kev features are
control of frequency, duration and
magnitude of power applied  to
patient. Tt will be used for cutting
or coagulation, will get the retina
back i position and irritate the
eveball to get it to stick,
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Capital Spending Plans Up

® Electronic and electrical equipment manufacturers plan to
spend $712 million for capital goods in 1957

® Our industry will maintain high level of capital spending for
four years despite tapering off in other industries

Errcrronic and clectrical machinery manufacturers
plan to maintain a high level of capital spending in
the next four vears. This conclusion is indicated
by final figures of the recently completed tenth an-
nual McGraw-11ill survey of Business Plans for New
Plants and Equipment.

The industry plans to spend $712 million in 1957
on new plant and cquipment. Capital spending will
level off in the following two years with $705 million
planncd for 1958 and $712 million for 1959. A sharp
jump in capital spending will occur in 1960 when
expenditurces of $762 million are scheduled.

Actual cxpenditures for 19581960 may turn out
cven higher than these preliminary estimatcs.

Planmed capital spending in 1957 by the cleetronic
and clectrical industry is 18 pereent above the $603
million actually spent last vear.  All manufacturing
plans to spend S14.5 billion, up only 14 percent from
1956. All businesses plan to spend $41.0 billion n
1957, an cven smaller 12 percent above 1956.

Spending plans of the radio and tv segment arc
less than carly opinions indicated. Appliance, radio
and tv manufacturers plan to decrease capital spend-
ing by scven percent in 1957.  Preliminary survey
rcturns indicate nine-percent increase in  capital
spending this year.

Ilowever, appliance, radio and tv capital spending
is scheduled to increase 33 pereent from 1958-1960.

Survey also uncovered capital spending plans of
clectronics-related and clectronics customer  indus-
trics:

e Officc machinery spending is up 30 percent in
1957, down 27 pereent in 1958-1960 period.

e Aircraft spending is up sharply 71 pereent in
1957, off 52 pereent in following three years.

e Instruments and controls spending rises three
pereent in 1957 and 19 percent for 1958-1960.

e Machinery spending is $1.1 billion in 1957, five
percent above 1956.

e Autos, trucks and parts spending totals $1.2 bil-
lion in 1957, down 29 percent from 1956.

e Pctrolcum rcfining spending will be $924 million
in 1957, up 30 percent from 1956.
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Change in way money is spent is evident from
survey, although clectronics and clectrical machincry
industry is an cxception. New capacity plans arc
tapering off and industry as a whole is turning more
to modernization.

lilectronics and clectrical machinery will use 39
percent of its capital expenditures for modecrnization
in 1957 and in the following threc-year period.

Iorty-cight pereent of expenditures of all industry
will go for modernization in 1957, In the 1958-1960
period, this will be upped to 53 pereent.

Survey shows that expcctation of higher sales
supports thesc large cxpenditures. Flectronics and
clectrical manufacturers’ sales forecasts predict a 13-

ercent increase in 1957 and a 22-percent increasce
for 1958-1960. FElectronic and clectrical machincry,
other machinery and transportation equipment arc
among those with the highest sales forccasts. This
group of industries expects sales increascs by 1960
of 30 to 36 percent, compared with 26 percent for
manufacturing as a whole.

Of interest to clectronics, cvery industry reporting
in the McGraw-11ill survey is increasing its rescarch
and development expenditures in 1957 Part of this
will be in and for clectronics.

Largest is in aircraft, which plans to spend $2.3
billion in 1957 and $3.2 billion in 1960. Sccond
largest is clectronic and clectrical cquipment, which
plans expenditures of $1.3 billion in 1957 and $1.6
billion in 1960.
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$4 3 Million for VORTAC

Congress says an extra $21.5 million, needed
by CAA to complete air traffic system, must come

from Air Force appropriations

Concress is giving CAA $43 million, out of a requested $64.5 million,
for updating the nation’s air traffic control svstem with VORTAC
(clectronic system of short range navigation for civil and military flving).

Ncarly ten of the $43 million will go to Stromberg-Carlson for 263
scts of Tactical Air Navigation (TACAN) test. monitor and control
cquipment, which mtegrated with VOR (vhf omnidirectional radio
ranges) comprises VORTAC. Target date for commissioning these
VORTAC stations is Julyv 1, 1959.

Ten more of the fortv-three million will go to repay Navy for trans-
sponder cquipment that TACAN will monitor.

Renmaining $23 million is slated for bnilding. installation and testing
rclated to the 263 TACAN scts.

Thic withheld $21.5 million CAA needs to complete the VORTAC
svstem will have to come, Congress savs, from USAI funds.  Whether
a budget-cut Air Force will part with this amount has not vet been
determined. I it docs. CAA will buv 124 more TACAN sets.

Even if USAF comes to the resene to complete VORTAC, CAA will
still be short about $29.5 million out of the total $S175 million originally
requested for fiscal 1958.

In spitc of the cut, plans still stand for going through with CAN's
$810-million, five-year program, approved in April 1957 by both Tlousc
and Scnate Appropriations Committecs.

Whether the cut will be restored gradually during the last four vears
of the program, 1959-1962, is spcculative.  Congress approved the pro-
grani, not a specific $810 million.

Other cquipment called for in the five-vear program and approved by
Congress includes:

® 73 long-range air-route surveillance radars (ARSR), 23 of which
have alrcady been purchascd.

® 115 airport survcillance radars (ASR) for control around terminal
arcas. Of the 115 ASR’'s, a total of 47 arc opcerating or plammed with
current funds.

® 43 precision-approach radars (PAR), 23 of which have alrcady
been planed.

e 74 airport surface detection cquipment (ASDY) radars for use in
controlling trafhc on the ground at major terminals.

¢ 1,230 VORTAC's which will be incorporated by 1962,

® 30 additional instrument landing svstems (ILS), to be added during
fiscal vear 1958 to the 170 now in operation.  All 200 of these ILS's will
be equipped with the distance-measuring feature of VORTAC by 1962,

e [nstallation of another 89 11.S's, comibined with the distance-mcasur-
ing VORTAC component, to begin in fiscal 1959.

23] air-traffic control radar beacons, also called sccondary radar.

e 77 ncw airport trafhic-control towers to make a total of 271.

Researchers Test
Signal Theory

Work going on at Stanford Uni-
versity suggests a new pictiure of
the ionosphere. Instead of the com
mon concept of a 200-mile-thick
clectrical shell of charged particles
surrounding  the carth, Stanford
scicentists sce the greatest density of
particles at the 50-mile-high floor
of the ionosphere. The particles
gradually thin out for thonsands
of miles into space.

The  cxperiment  confinms  a
theory advanced recently by a Cana-
dian  scientist to  explain radio’s
cnrions whistler sounds from outer
space.

The Canadian, L. R. O. Storey,
suggested that whistlers are light-
ning-gencrated radio  signals  that
penctrate the denser lavers of the
ionosplicre and escape into space.

Fscaping whistler signals, Storev
surmises, arce guided back toward
carth by the carth’s magnctic ficld.
ITis idea implics that quantitics of
ionized particles exist far bevond
the limits of the ionosphere.

Investigating  these assumptions
are Robert A, Helliwell and  asso-
ciates at Stanford’s Radio Propaga-
tion Laboratory.

\With support from the Office of
Naval Rescarch, the Stanford group
carricd out an experiment to test
Storev’s theory.

Nin¢ months ago. Helliwell sent
Ermest Gehrels, a research  assist-
ant, to Cape Iom at the sonthem-
most tip of Sonth America. There
Gehrels set up a radio listening
post in a Chilean lighthonse on the
Straits of Magcllan,

This was as close as he could
get to a point where he estimated
a  prearranged  signal  from  the
Navv's radio transmitter at An-
napolis, guided by the carth’s mag-
nctic ficld, would return to carth
after a looping, 20.000-mile  trip
through space.

It did, taking about three-fourths
of a sccond for the journey.

Time delavs averaging approxi-
mately seven-tenths of a second
cnabled  Gehrels  to  distinguish
between  the regular  ionosphere-
reflected  signals  from  Annapolis
and those guided on the long path
through spacc.
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For your immediate use
the 6 most vital assets

to insure your

EXECUTIVE
SUCCESS

x UCCESSFUL ex-
ecutives will tell
you this simple
fact: certain key
abilities practically
allow a man to write
his own paycheck.
And one doesn’t have
to be born with these
proven executive
qualities—they can be
self-developed 10 a degree you Ay never have
thought possible—easily, ~ and without long
years of study. You can help yourself acquire
them with this specially selected Library of
practical excentive technques.

The six books com-
prising this Library
have been selected
by successful exec-
utives as the ones
most useful in de-
veloping the six
qualities of execu-
tive success.

Helps you develop these 6
success qualities:

® Handling People [ )

M
Yourself Stasing

6 @ Speaking Forcefully
@ Writing Clearly @ Work.
ing Efficiently @ Think-
ing Straight
-

LIBRARY of

PRACTICAL
EXECUTIVE
TECHNIQUES

® 6 volumes @ 1633 pages

Library
contains
these books:

Managing Your-
self by Wright
. . The Tech-
nique of Get-
ting Things Done
by the Lairds ...
How to Develop
Your Thinking
Ability by Keyes
. The Tech-
nique of Clear
Writing by Gun-

month
You'll find here the best thinking
on a variety of important execu-
tive technigues ., , . lke getting
the best out of your associates,

ning . . . How putting your thoughts down clearly
to Talk Well by and forcefully on paper, speaking
Bender . .. and with authority in front of people,

TheTechnique of
HandlingPeople
by the Lairds

and getting it done most efficient-
Iy. All in all, you have a store-
house of information on doing best
every job the successful executive
must know how to handle.

SAVE $4.00. Bought one at a time, the total

price of these books would be $24.00,

Under

this special offer, the complete Library is avail-
able for only $20.00—a cash saving of $4.00.
And you also have the privilege of paying for
the books on easy terms, while you use them.

I-—_________________.___._.___——___.___-___.____._—_______.____—__.

McGraw-Hill Book Company, Inc.
Dept. FLL-%-10
327 West 41st St., New York 36, N, Y.

Send me book(s) checked below for 10
days’ examination on approval. In 10 days
T will remit for book(s) 1 keep, plus few
cents for delivery costs, and return un-
wanted book(s) postpaid. (We pay de-
livery costs if you remit with this coupon;
same return privilege.)

Edited by DON FINK

The MASTER reference in
television technology

® to speed your work

® answer your questions

® help you get better results

l
‘TELEVISION ENGINEERING HANDBOOK

I
l

|

I

|

® $20.00 — payable $4.00 |
in 10 days, then $4.00 a |

thinking a job_through logically, |

e Hundreds of charts,

® Prepared by a staff
of 33 Specialists

® 1483 pages, 6 x 9

circuits, tables, and

illustrations
Full 10 days’ examination transmission
before you decide to pur-
chase. See coupon.

AII your design work is made easier and faster with
the help of this comprehensive guidebook. It cov-
ers the entire field of television technology, including
not only the basic fundamentals, but practical design
data for transmitters, receivers, and networks.
chrome and color television are treated in equal detail,
and there is coverage of the related topics of vision,
photometry, illumination, optics, and colorimetry.

Mono-

Look to this handbook for quick help on the count-
less questions arising in your daily work—on television
standards for scanning, modulation, synchronization—
on band and channel designations—on camera and
picture tubes—on circuit functions and design—on

lines and radiators—and many other

topics, covered in the 20 big, authoritative sections of
this new working tool.

TRANSISTORS

HANDBOOK OF
SEMICONDUCTOR
ELECTRONICS

Edited by LLOYD P. HUNTER
Senior Physicist, International Busines.
Machines Corporation, Poughkeepsie, N. Y.
604 pages, 6 x 9, 484 illustrations, $12.00

his book gives you a rounded view of

semiconductor devices—all the help you
need to prepare for practical circuit design
and engineering of applications utilizing
transistors, diodes, or photocells. Em-
phasis is on actual circuit design. The
extensive section on this subject covers
the use of semiconductor devices in band-
pass and video amplifiers, computers,
measuring instruments, industrial control
equipment, oscillators, etc. In addition,
theory of semiconductor devices, impor-
tant aspects of how they are made, and
background of analysis and measurement
is given, to provide engineers with an
intensive one-volume treatment of this
growing new field.

10 DAYS’

CONTROL CIRCUITS

HANDBOOK OF
INDUSTRIAL ELECTRONIC
CONTROL CIRCUITS

By JOHN MARKUS and VIN ZELUFF

Electronic
352 pages, 8} x 11, illustrated, $8.75

ere are the circuits you need for sort-

ing, timing, measuring, and counting;
for sweep control, triggering, temperature
and motor control, and hundreds of other
industrial uses—each with concise descrip-
tion, performance characteristics, compo-
nent values, and practical applications.
Save hours of search and preliminary work
to find basic circuit ideas for particular
applications—consult this big, handy col-
lection of tested circuits—selected from
recent issues of Electronics and classified
and indexed for quick use.

FREE EXAMINATION

JUST MAIL THIS COUPON

O Send me the Library of Practical Ex-
ecutive Techniques for 10 days’ examina-
tion on approval. In 10 days I will send
(check one) [J $20.00 in full payment, or
O $4.00 and $4.00 monthly until the full
Otherwise I will return

price is pald.

books postpaid.

O Fink—Television Engineering Handbook, $18.00
0O Hunter—Handbook of Semiconductor Electronics, $12.00
0O Markus & Zeluft—Handbook of Industrial Electronic Control Circuits, $8.75

For prices and terms outside U. S., write McGraw-Hill Intl, N. Y. C,
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Couference of Microware Associates rep-
resentative with system manufacturer’s
engineering and purchasing personunel
establishes magnetron specifications and
performance requiremeuls.

0 |
) A
Facts presented to Vice President. Julian |
Pathe. who heads up Magnetron R & D by )
Senior Project Engineer. Ruwly Prentice, [ g

determines most expeditious method of . | » & -

attack on the pruhle)u

O ST

Movmg fast in Magnetrons ‘o

Microwave Associates: A small company with big ideas is
winning an ever-growing share of the magnetron market by
expediting development and production of special designs

Take 252 skilled employees . . . give Large-corporation stability has attracted
them: up-to-the-mmute engineering. pro- the top scientific and engineering talent
duetion and testing facilities in a modern, required .fm‘ developing the right magne-
50.000 square foot plant . .. back them up tron design ‘for each sp.eciﬁc‘ e v
with the financial strength of ABC Para- sfstem: 1pgiirement. Th!s niGue combi-

1t Theatres, Inc. and Western Union LA speed and qualit§ explaing why
U 0 increasing numbers of eng.neers and
Telecraph Con‘lpany ...and a small com- buyers are over-coming time and design
pany can do big things . .. fast. obstacles by turning to Microwave Asso- &
ciates for their magnetiron requirements.

Small-company flexibility is the reason If getting the right magnetron fast
& & gne L

why Microwave Associates moves fasf is important to you, write or phone:
from initial problem through the design, Julian Pathe. Vice President
development and production stages to MICROWAVE ASSOCIATES, INC.
final delivery. Burlington, Mass, * BUrlingion 3-2711

A prototype has been developed,
tested and customer approval re-
eeired prior to full seale production.
Here, inspector checls precision
tube component during assembly.

o 2 f ; World Radio Histo!

fun

of production
enced assemblers keeps magnetrons Krery Iul:e is u sted for operating character-
flowing in volume toward produc- istics in accordunce with customer and mili-
tion testing. i tary specifications.

Final assembly by skilled experi- Final

magnetrons.



Solion In Production

Hartford, Conn. firm is in production of new
electrochemical device which Naval Ordnance

Lab sees as supplementing tubes and transistors

Probuctioxn of a new electronic device using the solion is now under-
way at Emhart Manufacturing, in Iartford, Conn. The unit func-
tions as a navigational integrator for incrtial guidance systems.

Such a device can be made largely crror free. It can account for
directional change and rotation of the carth. Tt is not subject to clectro-
magnetic ficlds and can be made to resist high temperatures. Uses arc
scen in missiles and piloted aireraft.

Electronics now has a new technology called chemtronies. A project
of the Naval Ordnance Laboratory, it has Dbeen under hush-hush
devclopment for the past ten years.

Last week chemtronies was the talk of the nation’s scientists. The
solion, the development that took the wraps off the project is an clectro-
chemical device. Physicists at the Naval Ordnance Laboratory say it
mav supplant clectron tubes and transistors in some uses. ‘The term
solion is short for “ions in solution.”

Solion makes usc of the natural laws governing the movement of
clectrons through a fluid. instcad of through space as in an clectron
tube. or through a solid as i transistors.

The advantages of the solion, savs NOL, is that it requires extremely
low power: it has great sensitivity and accuracy; it is casv to manu-
facture at low cost, and is quickly adaptable to mass production.

Basically the solion, or clectro-osmotic ccll, consists of two nonrcactive
clectrodes such as carbon or platinum immersed in a solution of potas-
sinm iodide (the clectrolvte) and iodine in water, methyvl aleohol or
other solvent. This in itsclf constitutes an clectrolvtic cell.

Iowever to get solion action, the iodine in solution is kept away
from the cathode arca by an osmotic diaphragm. Application of pres-
surc to the cell releases iodine to the cathode arca in controlled amounts.
Thus the solion acts as a tranducer. It can deteet pressure (or accelera-
tion) and provide an amplificd output.

The so-called derry or derivative unit acts more like a transistor or
clectron-tnbe amplifier. Tt consists of two clectrochemical devices. The
mput signal is applicd to a unit called the driver where it is used to
control fluid flow and provide a physical pressure as an ontput.  This
pressure in turn is applied to the amplifier which is a conventional
clectro-osmotic ccll.  The derivative unit has an input impedance of
30,000 to 40,000 ohms (about the impedance of some clectron-tube
amplificrs) and provides overall power gains of 3.000 to 250,000. The
unit presently is uscful only at frequencies below 10 eps.

Emhart Manufacturing calls its present production “a strictly hand
operation.  There are some very fine tolerances in there.”

Others who have been part of the study include the Defense Rescarch
Laboratory at the University of 'I'exas and Minncapolis-TToncywell
Regulator.

Present production is expensive.  Total output is for the military.

As to how well the solion works, one scientist said, “If you knew
how much money was put into it, you'd damn well know it works
beautifully.”
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2J42H:
B kw, fixed tuned,
high altitude,
X-Band,
puised.

MA 207:
60 kw, fixed tuned,
ruggedized,
Ka-Band,

puised.

MA 215:

40 watts,

fixed tuned,
X-Band, puised.
Light weight
(20 oz.),

high efficiency.

6229:

1 kw,
mechanically
tunable,
X-Band,
pulsed.

MA 213:

5 watts, pulsed

or 1 watt CW,
fixed tuned,
ruggedized,
X-Band, anode
voltage only 450V.

... and more to come!

Since 1951, Microwave Associates has
produced magnetrons to meet many
different microwave system require-
ments. This rich experience is avail-
able to you thirough one of the top
scientific and engineering groups in
the field,

NEW MAGNETRONS

MA 213 and MA 215 are new mag-
netrons that offer the advantages of
high efficiency, light weight, extra
ruggedness and very low voltage sup-
ply operation. Other X-Band and Ka
band tunable magnetrons are under
development.

If your microwave system requires
high quality performance, write or
call for full information, close coop-
eration and fast service.

MICROWAVE
ASSOCIATES INC.
Burlington, Mass., BUrlington 7-2711
Want more information? Use post card on last page.
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Chemical $%'s Climb

Electronics used $23-million worth in 1956,
largely germanium and silicon; grew from $9

million in 1954. Chemical firms offer research aid

ILicrroNIcs companics in 1956 bought and used some $23-million
worth of cheniicals.  Iigure mdudcs about 150 chemicals used by
clectrouics firms. It includes ferrites, titanates, phosphors, rcagents
and semiconductors but excludes plastics, insulation, composition resist-
ance nmaterial.

The size of the gulp grew from around $9 million in 1954, An exam-
ple of pound growth can be seen in selenium (used in rectifiers).  From
250,000 pounds in 1954, clectronics consumption rosc to 500.000 pounds
i 1956.

I 1954 big consumption was in phosphors for tv picture tubes
($1.8 million). barium titanate for piczoclectric devices and capacitors
(1.4 million). germanium dioxide for diode and transistor production
($1.3 million), ferrites for magnctic cores and other parts for tv and
radio  ($750,000), sclenium  ($500,000), and silicon for diode and
transistor production ($430,000).

Big in 1956 tcrms arc germanium ($9.5 million) and silicon ($5
million). ‘I'v phosphors climbed to $3 million.

Chemical companics are leery of projecting their cstimates into the
future. Tlowever, onc saw total consumption of chemicals used in semi-
conductors up to $32 million annually in 1965.

Another company expects germanium buving to go up to $13 mil-
lion in 1957, $16 million in ’38, drop to $13 million in ’59 and $12
million in "60.  Expected rise in usc of silicon CVplains pattern, Silicon,
company says, will be used to the tune of $7.5 million in 1957, S10
million in °58. $15 million in ’59 aud $15 million in "60.

Same company thinks color tv breakthrough will push up consnmp-
tion of phosphors to $3,750,000 in 1959, $4.5 million in 1960.

Chemical companics 9111)])1\'i110 clectronies firms want to help the
statc of the art, cspecially in semiconductors.  Companics such as
B & A Products have liaison men who work with clectronics rescarch
firms.  Others th Merck and Company arc just beginning to do this.

Savs Merck: “We can make what clectronics wauts if thev'd evaluate
what we do. \Vhat we lack is knowing how to make a uscful clectronic
device. But we can make the chemicals for once.”

Inco Firms Nickel Pricing

Thompson said Inco plans to create
market growth by “rcasonable and

Users of nickel, including much
of the clectronics industry, found

a cheering note in a reeent state-
ment by International Nickel Com-
pany of Canada.

Johm 1. Thompson, chairman,
outlined Inco’s intention to stabil-
ize prices. Refinery prices rose 9.5
cents to 74 cents a pound last De-
cember.

Citing his company’s large pro-
duction and cxpansion program,

28

stable prices at which satisfactory
profits can be realized, markets can
be held and important consumers
can be reassured that thev can plan
well ahead for the cconomic usc of
nickel.”

New demand for nickel must be
stimulated, he said, despite com-
petition  from  other  materials.
Somce potential users, Thompson

said, find the 74-cent price too
high.

“I'h¢ industry must in the vears
ahcad Dbe cven more aggressive i
striving to reduce costs and in pre-
paring itsclf for the time when the
upward trend of mickel prices s
stopped  or cven turned  Dback,”
Thompson said. “I'he price of
nickel should at all times reflect
not only short term, but long term
considerations.”

Civilian  shortages  are  heing
cased, he said, Dby government
stockpile  diversions,  supply  in-
creases and more cfficient use. Tle
did not say there would be ade-
quate civilian supplics in the next
vear. Military requirements, how-
ever, arc being met.

The supply situation can change
from famine to feast in four vears,
Nickel industry plans to produce
650 million pounds i 1961, 50
pereent over 1956, If military
needs remain stable, civilian usc
will have to incrcase 75 percent to
takc up the slack, Thompson said
in analvzing situation.

Inco’s own production will be
lifted from 286 million pounds in
1956 to 385 million pounds in
1961. New mines are being pre-
pared in NManitoba.

Color Tv Test
Facts, Comments

I'acts and figures arc coming in on
RCA’s color tv sct merchandising
test in Milwaukee. Two  things
scem clear about the test. Cost of
sclling color tv sets is high, Dealers
don’t get enthusiastic casily.

According to Kurt Williams, gen-
cral sales manager of Tavlor Elec-
tric (RCA Milwaukee distributor),
the $100,000-5150,000 promotional
color push resulted in retail sales of
531 color scts over the +40«ay
period.

Here are two samples of dealer
comments:

Savs Ilerbert Wilk, v-p of the
Samson storc chain, “The timing
of the program was wrong.”
Though having this misgiving,
Wilk  felt: “Regardless  of  the
moncy spent in the initial shot, we
fcel it will come back in the fall.”

Another dealer said sourly, “The
weather was bad, sales gencrally
were off.”
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OW ARE YOUR COMMUNIGATIONS ?

Do the booklets, pamphlets, and manuals you usc really work for you?
Are these vital publications, that tell the story of your products and your
company, as cffective, readable, well designed and illustrated as they can
be? Today more than ever, your entire operation is judged by each annual -
report, employce manual, and public relations piece that you produce.
Have you examined your communications lately? If you have any doubt
as to the impact of your instructional and promotional literature,
remember . .

COMMUNICATION IS OUR BUSINESS

For a good many decades McGraw-Hill has stood for complete coverage
in the business literature field. Now the McGraw-Hill TECHNICAL WRITING
SErvICE offers a new approach to your publication problems — an inte-
grated writing, cditing, illustrating, and printing service for the custom
production of: INSTRUCTION MANUALS, PRODUCT BULLETINS, TRAINING AIDS,
INDUSTRIAL RELATIONS LITERATURE, ANNUAL REPORTS, COMPANY HISTORIES,
PROCEDURAL GUIDES and other collateral literature. More than 150 editorial
and graphic experts are at your disposal, ready to prepare high-quality
material to your own or government specifications. Save time, save money
+ . . and make your communications work! Let our staff be your staff for
technical and business publications.

McGraw-Hill Book Co. TECHNICAL WRITING SERVICE

Write or phone Technical Writing Service, McGraw-Hill Book Co., Inc.
330 West 42nd Street, New York 36, N. Y. e LOngacre 4-3000

This service is available through ad agencies.
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entagon Urges More R&D

Advantages to industry are pat-
ent rights, use of results in consumer

products and more opportunity

IxpustrRY mav have to pick up more of the tab for
rescarch and development casts as DOD’s ecconomy
drive gains momentum.

NMounting defense costs, a tightening budget and
cnrbs on installment buving have focused attention
on cutting R&D spending as a partial escape valve.

Urgeney of shifting more of this cost from gov-
ermment to industry was reeently stressed by both
Rear Adm. Rawson Bennett, Chicf of Naval Re-
scarch, and Lt. Gen. Thomas S. Power, ex-Com-
mander of ARDC.

Advantages to industry of financing its own re-
scarch are substantial. Rescarch work done under a
classified contract tics up all results. Iinal product
can not be patented nor can unexpected develop-
ments be applied to consumer products.

Also, hardware developed with industry funds
might, by chance, be superior to cquipment devel-
oped under government contract.

Majority of Bell Labs™ rescarchi projects are sclf
sponsored.  Reason Bell gives: to discover what the
military docs not vet know it wants or nceds.

Disadvantage of industry R&D financing is prob-
lem of financing long-range projects.

Results of ARDC's cfforts to help industry invest
wisclv are, according to Power, “gratifving.” “Con-
siderable number of industrial organizations are now
using their own funds for rescarch and development
projects of Air Force interest,” he says.

The Air Foree is literally bringing industry into
the advance planning room. Since the program
began in late 1935, seven jointly held symposiums de-
voted to teclmical program arcas have been attended
by 612 companics.

Complementing these sessions is the release of
‘I'echnical Program Planning Documents (IPPDs),
spelling out in detail what is covered at the sym-
posinms.

T'o provide preplanning data for weapons systems
of the 1965-1975 period, ARDC provides such infor-
mation in its Svstem Requirement Relcase Program.

Preciscly to what extent ARDC's symposiums arc
responsible for increased industry-financed rescarch
is hard to dctermine.  Probably the greatest bencht
is going to small and/or new companies and to new
divisions of large companics. Large, established clee-
tronics firms have a long record of close government
cooperation.

Reeves, a participant in the ARDC symposiums,
has staked $1 million in the future of floated gyros
and computers.

RCA regards the symposiums as “a forward-look-
ing program, cxtremely helpful to the service and
to RCA.”

MILITARY electronics

CONTRACTS

awarded

Hallamore FElectronics division of

o Lockheed will begin preproduc-
tion work for Navy on new acrial
picket ship to carry  high-power
scarch and tracking radar in giant
sauccr-shaped radome on top of the
planc’s fusclage.

e Program for clectronics laden
NX-7 test vehicle will extend at least
through mid-1958 because of new
USAIY ST4.5-million  contract  to
continue Lockheed’s ramjet engine
flight-test program in which X-7
1s uscd.

e Voice data link, announced
by Fairchild, converts outputs from
computer into  verbal  messages.
Originally  designed  for SAGE;,
stored vocabulary  contains  words
necessary to command aircraft or
an intercept mission.
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Word storage unit counsists of
magnetic drum rotating at two rps
amd a sct of recording-playback
heads.  Additional  application:
stored vocabularies in several lan-
guages for use in NATO arcas.

e New radar sct for air trafiic con-
trol will be developed. by Bendix
under $2,223,751 ANC contract.
Liquipment will be installed at Al
bases for surveillance of 100-mule-
radius arcas. Development will be
monitored by ARDC’s Rome Air
Development Ceuter,

e “An instrument-carrving ve-
hicle will rcach Mars and a man-
carrving vchicle will reach the moon
within -~ our lifctime,”  predicts
Ramo-Wooldridge’s  IFrank W,
Lchan.

July

Sicgler will produce missile  test
and check-ont equipment wnder a
$9 million plus subcontract. Al
though prime contractor was not
named, it is probable Martin for
work on ‘litan. llallamore is al-
ready producing similar cquipment
for Atlas.

Elgin National Watch gets a Sl,-
142,000 contract from Bendix for
production of assemblics nsed in
jet air-data computer. Iuitial in-
stallations  of computers will be
made on Republic’s 192105 and Me-
Donncll’s 1°-101B. Bulk of Elgin’s
production work will be centered in
Lincoln, Ncb.

Minneapolis-HToneywell will cquip
USAI’s B-47 with morec LABS
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Certainly!

t was there, in the ground, in the air and water. It
always had been. There are no more “raw materials”
today than there were when Rome ruled the world.

The only thing new is knowledge . . . knowledge of how
to get at and rearrange raw materials. Every invention
of modern times was “available” to Rameses, Caesar,
Charlemagne.

In this sense, then, we have available today in existing
raw materials the inventions that can make our lives
longer, happier, and inconceivably easier. We need only
knowledge to bring them into reality.

Could there possibly be a better argument for the
strengthening of our sources of xnowledge —our colleges
and universities? Can we possibly deny that the welfare,
progress—indeed the very fafe—of our nation depends
on the quality of knowledge generated and transmitted
by these institutions of higher learning?

It is almost unbelievable tkat a society such as ours,
which has profited so vastly from an accelerated accumu-
lation of knowledge, should allow anything to threaten
the wellsprings of our learning,

i, Atomic power in Caesar’s day?

Yet this 1s the case

The crisis that confronts our colleges today threatens
to weaken seriously their ability to produce the kind of
graduates who can assimilate and carry forward our
rich heritage of learning.

The crisis is composed of several elements: a salary
scale that is driving away from teaching the kind of
mind most qualified to teach; overcrowded classrooms;
and a mounfing pressure for enrollment that will double
by 1967.

In a very real sense our personal and national progress
depends on our colleges. They muwust have our aid.

Help the colleges or universities of your choice. Help
them plan for stronger faculties and expansion. The
returns will be greater than you think.

If you want to know what the college !/

crisis means to you, write for a free book- ‘o: HIGHER EQUCATION
let to: HIGHER EDUCATION, Box 36, 3

Times Square Station, New York 36,

New York.

X

—_—

KEEP® IT BRIGHT

Sponsored as a public service, in cooperation with the Council for Financial Aid to Education

ELECTRONICS business edition — July 10, 1957
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[ ]
S en d fo r t h ) toss-bombing  svstemy  cquipment.

| New contract: $1 million plus.

SA M Pl E | Hughes will modify armament con-
trol svstem components under a
$2.865.319 contract with ANC.

Designers for Industry announces
completion of four testing devices
for Redstone under $1 million plus
subcontract with Chrysler.

Beekman's Helipot division gets a
$400.000 contract with Tughes for
five clectronic servo computers for
radar being developed for Navy.

Westinghouse wins a $2 million
contract with Navy Ordnance to
develop high-speed torpedo. its fire-
control svstem and  related  com-

poncnts.
Contains 25 different l
. . 2 Betkeley division of Beckman i
test samples of high -dielectric | nounces completion of liigh-speed

data-handling  svstem for produ -
tion testing of Bell Aireratt’s rocke:
engines.  Imploving  high-speed
printer, Berkeley's svstem logs 1,50
digits a sccond, monitors propel
lant flows. temperature, pressurcs,
voltages, time and frequency.

INSULATING TUBING and SLEEVING

Includes samples and descriptions of . . .

VARGLAS SILICONE— Class H tubing, sleeving, lead wire, tying cord.
Withstands temperature from —85°F to 500°F. ;

PERMAFIL-IMPREGNATED VARGLAS TUBING—Fiberglas impregnated with North American will continue re-
General Electric Permafil. scarch and devclopment work on

Navaho under USAIY contract to-

VARGLAS SLEEVING AND TUBING—synthetic-treated, varnished, lac- . -
taling S21 million.

quered, saturated and others.

VARGLAS NON-FRAY SLEEVING—three types available. Withstands tem- Motorola gets two contracts with
temperatures up to 1200°F. Warner Robins Air Matceriel Arca
oiF 250,397 Wificatic
VARFLO TUBING AND SLEEVING—full range of colors, sizes and grades. | |0\ng $250.997 for modification
Vi . kits for APS-23 und APS-64 radar

inyl coated Fiberglas. iy
sets. Additional contract for rc-

VARFLEX COTTON TUBING AND SLEEVING—varnish or lacquer impreg- pair and modification ot compon-
nated—all NEMA grades. ents of this equipment amounts to
$819.243.

SYNTHOLVAR EXTRUDED TUBING—listed by UL for use at 105°C. Various

formulations to meet unusual requirements. L8 : . :
Philco will repair and  modify

| APS-04 cquipment under a $86+4,
s N\ MAIL COUPON TODAY 798 contract with Warncr Robins.
FOR SAMPLE FOLDER TTughes has a $2.865.319 service
\ [ and supply contract with Warner
- ..\CORPORA'IION o oo -mmmemmmm_m_mmm__-—-- | Rbins for repair and modification
\ Pt DO ; VARFLEX CORPORATION of firc-control svstem compouents
N \\"jb"““u"""r.-’ 506 W. Court St., Rome, N.Y. and assemblics.
Please send me free folder containing samples of your electrical tubing and sleeving. ] Strombcrg-Carls()n will Su])])]\ KI1
| am particularly interested in insulation for . R — l tvpe scaled ‘AIH])“ﬁCl’ Kits to Warne
Robins nnder $354.145 contract.
Name ... P
e - ) O e A P P e Production  Rescarch  will - sci!
Street oo oo e e 4.000 AN/PRC-32 radio scts to
City .. e State. o | Navy Purchasing Office.
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NEW PRODUCTS

New Tape Equipment Arrives

|

Sy
Ml\’ \

i

J

Niw
Audio Devices

_Dolmotor

Announce Drives, Reels

Both entertainment and data recording keep interest in magnetic tape
and associated clectronic and mechanical cquipment high. An clectronic
drive unit furnishes proper frequencies to operate hysteresis synchronous
turntable niotors by Fairchild Recording Fquipment (1) at four speeds.
Dalmotor {P2) announces torque motors for driving tape recorder
take-up recls.

Flutter and wow mecters arc announced by D & R, Ltd. (PP3) for usc
in the design and manufacture of recording and reproducing svstems,
Electrodyvnamic Instrument (P4) offers f-m modulators and demodulators
for use with tape recording systems. Reels with Csslots for magnetic
recording tape arce said by the maker, Audio Devices (P’3), to provide
fast casy threading.

Engincered Magneties (P6) an-
nounces  magnetic-amplifier power
supplics that deliver 5 to 200 volts at
50 ma to 2 amps a-c for airbome
imstrumentaticn applications.
Two-watt circuit-balancing poten-
tiomcters  available  from Boums'
Labs (P7) arc only £, by 3 by 1
inch,

Strip chart recorders by E. H.

Sargent (PS) for laboratory usc fea-
turc nine chart speeds and 40
ranges for voltage and current sig-
nals. . . . Silicone insulating resing
have been developed by Dow Corn-
ing (P9) for cncapsulating elec
tronic assemblics. The tvpe
1236C  diode is announced Dy
Superior Electric (P10) as a de-
tector for differential voltmeters,

For more information use READER SERVICE CARD
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Electrodynamic
Instrument

a-c and d-¢c voltage and current
stabilizers.

Reeves Instrument (P11) has size
11 resolvers available in production
quantitics for airborne svstems. . . .
An improved Neband stalo cavity
by Varian Associates (P12) is said
to provide a high degree of short-
time frequency stability. . . . Swept
signal  generators announced by
\\ ave Partlclc Corp. (P13) incorpo-
rate backward-wave oscillators which
can be clectronically swept to cover
any part or all of the frequency of
the BWO.

High-voltage cables designed by
Jettron Products (P14) for cathode-
rav tubes arc said to prevent corona
discharge at altitudes up to 60,000
ft. ... An a-c vtvm offered by Trio
Labs (P15) for pancl mounting has
twelve scales from T millivolt to
300 volts. Evelet 'Tool Co.
(P16) announces an cveletting ma-
chine said to speed the ])r()du(tlon
of printed clectronic circuits.

Vibration-isolation mountings
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available from Lord Mfg. (P17) for
heavy clectronic equipment feature
temperature  resistance from —80
to 250 1v. . . . Called a time-to-
pulse-height  converter. an - instru-
ment offered by 1il Dorado Ilec-
tronics (P18) measures time in the
range 0.25 millimicrosccond to |
microsccond. . . . Phasemcters de-
veloped by Statham Development
(P19) for measuring phase relation-
ships in clectronic gear cover fre-
quencies from 60 ¢ps to 20 ke.

Lear (P20) announces a gvro
drift recorder which is said not to
respond  to Scorsby  motion  and
dither but only to drift and random
disturbancces. Miniature rate
gvros Dy Minncapolis-1Toncywell
(P21) are offcred for autopilot
damping, radar antenna stabiliza-
tion and firc-control apphcations.

The type 545 external-anode
power-diode tube announced by
United Flectronics (P22) for air-
borne use weighs 0.7 ounce. .
Circuit  breakers  produced by
Heinemann Electrie (P23) for air-
borne use can be operated on cither

400-cps a-c or on d-c, to facilitate
standardization. Altimcters
arc announced by Tastings-Raydist
(P24) for opcration in the high-
altitude range from 75,000 to 225.-

000 ft.

1Tolland Flectronics (P25) offers
in-line terminations to match im-
pedance of pulse and signal gen-
crators to a varicty of loads. . . .
I'requency power converters devel-
oped by James Vibrapower (P26)
generate 117 volts at 60 ¢ps from
d-c sources. . . . Iligh-speed tran-
sistorized counters by Ransom Re-
search (P27) usc gated binary resct
to zero on the count of 10.

Limited quantitics of oriented
single-crystal silicon ingots arc avail-
able from Thermosen, Inc. (P28)
for rectificrs, transistors, infrared
lenses. . . . Custom-build environ-
mental cabinets are available from
Atmosphere Control (P29) for tem-
perature, humidity, altitude testing.

Nvlon clips for anchoring tubes
and cables have been developed by
Weckesser (P30) to climinate the

Load Cells Mix Wall Paint

Automatic formulation of wall latex coatings at Standard Coated
Products, Buchanan, N. Y., is donc in two tanks supported on Baklwin-
Lima-Hamilton load cclls. ‘T'he cells and the instruments on the pancl
in the background control the quantities of ingredients and times of

the mixing cycles
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Airborne TACAN-VORTAC

Exciting new things
are happening at
HOFFMAN ELECTRONICS

TACAN is the most advanced aircraft
navigatior system yet developed ...
and Hofiman makes the complete
airborne portion of the TACAN-VORTAC
systems. Hoffman has also developed
the highly efficient HLI-103 Beacon
Simulator to bench-test airborne
equipment for TACAN-VORTAC UNITS.
Other navigation equipment under
development at Hoffman includes long
range airborne radar direction finding
and automatic dead reckoning systems.

TACAN-VORTAC distance
and azimath indicators

Cockpit control pane!

TACAN-VORTAC

Receiver/Transmitter Beacon Simulator

In research, development and
production in the science of military
and commercial electronics. exciting
things continue to happen at Hoffman.

PHYSICISTS « ELECTRONICS AND
ELECTRO-MECHANICAL ENGINEERS
Significant new developments at
Hoffman in the fields of navigation,
VLF, HF, VHF, UHF, radar, ECM,
weapons systems and semiconductors
have created important positions for
scientists and engineers of high
calibre. Please address inquiries to
Chief Engineer.

piiman
Electronics

HOFFMAN LABORATORIES, INC.

3761 South Hill Sireet
Los Angeles 7, California

Want more information? Use post card on last page.
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“Coulda. been'real
‘ rough mthoutﬂ‘acan*’”

e—’;‘ il gy eI ol e
Finding a pltchmg carrier deck ora‘sbgked -in air field
can be rugged at times. Yet with TACAN, getting
home safely through the soup is routine. “The compact
Hotfman airborne TACAN unit assures all-weather /"
safety, provides continuous course data every
second in flight, automatically computes distance and
direction to a ground or moving shipboard station.
It's another outstanding example of...

an
lectronics

Where excmng new things

are happening in | NAV| GATl O N

*TACTICAL AIR NAVIGATION

RESEARCH,

BEVELOPMENT & PRODUCTION
WEAPONS SYSTEMS
COMMUNICATIONS

NAVIGATION

ELECTRONIC COUNTER MEASURES
RADAR

SEMICONDUCTOR APPLICATIONS

HOFFMAN LABORATORIES, INC.

3761-South Hill Street,
Los Angeles 7, California

—— — o T G e — g —
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Over 400 electronic
control circuits

now available
for quick, easy
reference

Here are the circuits
you mneed for sorting.
timing, measuring, and
counting; for sweepD
control, triggering.
temperature and motor |
control, and hundreds of other industrial uses—each

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

Just Out!
Handbook of
INDUSTRIAL ELECTRONIC
CONTROL CIRCUITS

By John MARKUS and Vin ZELUFF
Electronics Maguzine
852 pages, 412 dilagrams, 88.75

Following each description is a reference to the
original source where you can get more details on
related mechanical problems or study graphe of per-
formance characteristics. In the index, each circuit
I8 cross-indexed as many as a dozen times, to permit
locating specific circuits quickly when they are
known by a variety of names.

a companion volume . . .

Handbook of
INDUSTRIAL ELECTRONIC
CIRCUITS
By Markus and Zeluff

~¥%.] Contalns 438 different industrial elec-

aizn] tronmic circuite for immediate practical
use. For each circuit there is a clearly-
drawn diagram along with a brief yet
comprehensive description. 272 pages.
483 diagrams $7.50.

++:7""" 10 DAYS' FREE TRIAL

| McGraw-Hin Book Co., fnc. Dept. FL.7-10
I 327 W, 41st 8t,, N. Y. 36.
Send me book(s) checked below for 10 days’ exam-
| ination on approval. 1o 10 days I will remit for
| book(s) I keep, plus few cents for dellvery costs,
and return k(s 1d. (We pay
| delivery costs if you remit with this coupon—same
| return privilege.)
| O Mukusa'%zauﬂ—lndun. Elect. Control Cire,—
| O Markus & Zeluf—indust. Eleet. Clre.—$7.50 i
| it |
| Name ...... tresscecntiericrcsacrse tiessererane
I AQATess .....ciiicivniiiincciattorancsssaccans .
I CIty ..oevvirvnnncnnens Zone..... Btate...... 1
I Company I |
| Position ........... I
For price and terms outside U.S........... FL-T-10
| McGraw-Hili Book Co., Ine. |
s et s s s e S e s s 8 e Sy s e e

Want more information? Use post card on last page.
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need for screws and rivets.
Wire-wound axial-lead resistors of
fered by Hardwick Iindle (P31)
are said to provide execllent heat
dissipation  characteristics.
T'elevision receivers announced by
Transvision (I’32) for mdustrial
training  programs  operate from
conventional  tv signals or as a
closed-circuit monitor.

PDuMont  (PP33) will market a
complete line of reeeiving tubes for
tv, radio, conmmunications and m
dustrial clectronics gear. . .. Metal-
cased magnetostrictive  delay tine
by Deltime (I’34) provides 50-mi-
crosccond delay with 10 adjustable
outputs. . . . Broadband coaxial at
tenuators with tvpe C conncctors
arc offered by Weinschel Ingincer-
ing (P35) for the frequency range
of 1,000 to 10.000 mc.

Iloated rate gyvros by Norden-

Ketay (P36) have been designed
for operation i rugged cnviron-
ments. Inductance coils In
Speer Carbon  (P37) housed  in
hermetically sealed  ceramice cases
are said to Dbe virtually unaffected
by atmospheric conditions.
I'me 6DS5 beam power tube by
RCA (P38) has been designed for
usc as a class A audio amplifier for
radio and tv receivers.

A contact microradiograph  in-
strument  for industrial,  agncul-
tural and biochemieal rescarch is
announced by Philips (39). . . .
A tachomcter tester by Servo-Tek
Products (P’40) is an clectronic
decade-tvpe counter that is used
with an adjustable speed drive to
check tachomceter generators.

Mallory (P41) aunounces a line
of subminiature aluminum-cascd
cleetrolytic capacitors in values from
onc to 110 microfarads. . . . Called
Venturcloy I, a silver alloy by
Venture Corp. (P42) 1s said to be
particularly suited as a contact ma-
terial and in wire form for ubf and
vhf applications.

Kin Tel's (P43) clectronic gal-
vanometer is a  combination d-c
null detector, lincar deflection indi-
cator, microvoltmeter,  microam-
mecter. Precision  single-turn
potentiometers available from Car-

ricr Corp. (P44) are said to mect
military specifications,

Noisc tubes by Ferranti Electric
(P45) provide a stable noise source
for checking X-band receiver per-
formance. I'our motor gear-
heads designed for use with size 11
motors arc available from Bowmar
Instrument (IP46).

Pulsed power in cither Loor S
band is produced by a Levinthal
Elcctronics Products’ (P47) svstem
which delivers pulse lengths from
2 to 10 microscconds and repeti-
tion rates from 200 to 450 pps.
... White Instrnment Labs’ (P48)
scries 520 twin-1" filters for hum
and harmonic climination fcature
hermetic scaling, small size,  low
cost.

New Product Makers

T 1: Fairehild Recording
Ave,, Long Istand ¢ 0SNG

I 20 Dalmotor, 1375 Clay St,, Santa Clara, Calif,

"3 b & R Ltd, 402 K. Guitierrez 8t,, Santa
Jarbara, Calit

1" 4: Eleetrodynamie  Instrinnent, 2508 Tangley
Rd., Houston 5, Tea.

15 Audie l\n-\icrs. 414 Madison Ave., New Yok

NV

Euuipment,  10-40 45
1, N V.

I 6: Engineered Magneties, Hawthorne,  Calif,
1* 7: Bourns Lahs, 6135 Magnolia Ave., Riverside,

Calif.
| L S DR | & Col, 4647 WL Foster Ave.,
ago S0, 1L
| orning, Midland, Mich.
Plo ior Fleetrie, 83 Laurel S, RBristol,

111 Reetes Instrunent, 215 E 91 8, New Yok
N, Y.

GI1 Hansen Way, [Palo

ticle Corp., % . Box 252, Menlo

ark, Calif,

ttion Products, IR

i Labs, 4025 Mer

2 Eaelet Tool Co,, 2

Mass,

PLT: Lord Mtg,, 1695 W, 12 8, Krie, Pa,

IS El Dorado Electionics, 1401 Middte Tarbor
Oakland 20, Calir.

hatn Developnent, 12411 W, Olymmpie

Los Angeles 61, Calif,

Tear, 3171 80 Bueaddy anta Monica, Calit.

Minneapolis- Hone, 1400 Soldiers  Field

.. Boston Mass,

United Eler . 42 Spring St Newark,

N

- 10, Hanover, N, I
Rd.. Seatord, N Y.
way., Cambrnidge,

R,
st

P25 Heinemann Electrie, 35 Plum 8t Trenton 2,

I
Thastings-Raydist, Hampton, Va.
Holland Electronics, 40 Great Jones St., New
York 12, N, ¥V
P26: James Vibrapower, 4030 N Roeckwell St
Chicago 18, 115
127: Ransomn Research, P. 0. Box 182, Ran Pedio,

Calit.
128 Thermosen, Ine., 361 W, Main 8., Stamtord.
Conn.
129 Atmosphere Control, 5315 Chester Ave., Thil
adelphia 43, Pa.
Werl r Co., 5781 Northwest Hway,, Chi

£l

cago 30, 110,
Hardwick Hindle, 40 Hermon 8t,, Newark 5,
N

4 ’I‘rnn;\'isinn. New Rochelle, N. V.
DuMont Lahs, 754 Bloomfield Ave, Clifton,
N

N. L
Pi4: Deltime, 608  Fayette  Ave,, Mamaroneck,
Whrinschel Eugineting, Kensington, Md.
orden-Ketay, Commerce  Rd.,  Stamtord,
mn.
Speer Carbom, St. Marys, P'a, |
RCA, 30 Rocketeller P’laza. New York 20,
N. ¥

P20 Philips Eleetrontes, 750 8 Fulton Ave., Mt,
Vernon, N. ¥

146 Rervo. T
thorne, N. J.

41: 1% R. Mallory, 3029 F. Washington $t,, In-
dianapolis 6, Ind.

142: Ventnre Corp., 20 Fulton S$t., Newark 2,

Produets, 1086 Gotfle R, Haw-

43: Kin Tel, 5725 Kearny Villa Rd., San Diego,
Calir,

1"44: Cairier Corp., 1704 8. Del Mar Ave,, San
Gabriel, Calif. .

P45: Fervanti Electric, 30 Rockefeller 1’laza, New
York 20, N. Y,

P46: Bowmar Instrmnent, 2415 Pennsylvania St.,
fort Wayne, Ind.

1"47: levinthal Electronic Products, 760 Stanford
Industrial Park, Palo Alto, Calif. )

48: White Instrument Labs., Box #0006, Austin
17, Tex.
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FCC to Dump Tv Table

Friend and foe alike say Craven
Plan may injure tv's growth. They

warn about mileage separation

Finar FCC acceptance of new tv station allocation
plan scems assured.  Called the Craven Plan after
its originator, Commissioncr T. A. Craven, it calls
for dropping tv table of assignments.

The plan opens up assignments to anv station
that can meet mileage scparation requirements and
conform to safeguards designed to protect uhf sta-
tions from further vhf competition. Geographical
arcas that arc within 250 miles of Canadian or Mexi-
can borders remain tied to old table.

Also unaffected are allocations for educational tv
stations.

Main opposition to the new plan comes from
Association of Maximum Scrvice Tclecasters, prin-
cipally a group of uhf stations. ‘T'his group believes
that plan will not add new facilitics except by
degradation of existing tv service. It doubts that
the plan would give the flexibility intended. Tt calls

the new plan the first step toward breakdown of
mileage separation requirements.

CBS cxpresses its support for the move. The
network says the plan “will promote more cfficient
usc of channels.” Omnc objection the network has
is that minimum milcage scparations might break
down.

NBC says: “I'he protection to be afforded uhf
stations should be an actual protection and not predi-
cated upon theoretical computations.” This network
points out that with the 75-mile scparation a vhf
station could scrve the majority of people served
by a uhf station.

The plan provides that a second vhf station can
enter an arca if its transmitter is farther from the
uhf station than an cxisting vhf station. NBC calls
this a “thrcat to cxisting uhf service.”

Even the Joint Council of Educational Television
and the National Association of Educational Broad-
casters, though “gratified” that educational channcls
continuc to carry “reserved” signs, have a doubt.

They wonder if the new plan will create a “sound
tclevision structure.”

FCC actions

STATION moves
and plans

® Authorizes first commereial
over-the-horizon  television  trans-
mission. AT&'T" will use it on scat-
ter svstem under construction be-
tween Florida and Cuba. Hop is
180 milcs.

e Exempts passenger vessels from
carrying  radiotclephone  equip-
ment when they are less than 50
gross tons, when they will not be
more than 1,000 fect from shore,
when passengers can cscape any
calamity without assistance, when
there is no station ncarby which
could reccive distress calls.

® Postpones until Junc 1, 1958
rule requiring tv stations to ecmploy
approved frequency and aural trans-
mitter modulation monitors. It
finds that spceificd cquipment is
not generally available.

® Rules that all-arca inter-ship
frequency 2,638 ke is available for
public ship-shore tclephony on cer-

tain intcrior waters.  Fxemptions
arc the Great Lakes and other ma-
jor inland watcrwavs.

® Appoints Ilarold G. Cowgill s
Chicf of Broadcast Burcau and
John R. Lambert as Acting Chict
of Common Carrier Bureau.

® Makes frequeney 123 mc avail-
able solely for communications be-
tween private aireraft and acronau-
tical advisory stations.

® Removes  restrictions  against
usc of frequency 122 me by air
carricr planes weighing less than

10,000 pounds.

® Proposes to permit operation
of ultrasonic mcasurement equip-
ment over a continuous band of
frequencies.

e Extends until June 30, 1958
reduced government rate structure
for forcign tclegraph messages.
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WCIIS-TV, Charleston, W. Va.,
begins transmitting from new 1,000
foot tower. Cost of tower was
$300,000.

KVEC-TV, San Luis Obispo,
Calif., beccomes satellite station of
KSBW-I'V, Salinas, Calif.

WIMS, Michigan City, Ind., plans
new transmitter upping power five-
fold to 5 kw.

WCPO-FM, Cincinnati, QOhio, will
cstablish second subcarriecr on a
multiplex basis.

WNMIX, Mt. Vernon, 111, installs
new transmitter.

WETU, Wectumpka, Ala., plans
raising power from 1 to 5 kw, in-
stalling new  transmitter.

WSNT, Sandersville, Ga., changes
hands. Ilerschel L. Webster and
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Inertial Guidance
for ICBM and IRBM

R-W's broad sys-
tems responsibility
for ICBM-and
IRBM has created
unusual technical
and project
opportunities in the
field of inertial
gutdance. Pogitions
are open in Los
Angeles, the
Midwest, in the
New York area, and
at Patrick Air
Force Base,
Florida.

The field of Inertial Guidance is an important one in
guided missile research at Ramo-Wooldridge, where
engineers and scientists are providing systems
engineering and technical direction for the Air Force
Ballistic Missile Programs.

The systems team concerned with inertial guidance
represents many technical specialties. Among them are:
controls . . . inertial components . . . airborne
computers . .. data processing . . . ground support
equipment . . . test planning and analysis . . .

packaging . . . and mechanical design.

The essential function of Project Engineering
supplements these technical specialties. Project
Engineers are responsible for technical management
liaison with other organizations participating in

these missile programs. .

Please address inquiries to: Mr. W. J. Coster

The Ramo-Wooldridge Corporation

5730 ARBOR VITAE STREET + LOS ANGELES 45, CALIFORNIA
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John C. Foster pay $27,6C0 to Jack
Bradley and Clande Williams for
the station.

WKDL, Clarksdale, Miss., becomes
property of Coahoma Broadcasting
for $40,000 paid to Annc P. Ne-
Lendon and W, L. Kent.

KICA-TV and KICA, Clovis,
NI, sharc (one-third interest) is
sold by Garficld C. Packard to Mac
Strauss and Frank Lesley for $36,-
666.

WLOS-TV, Asheville, N. C,, in-
stalls auxiliarv antcnna  at main
transmitter location.

KWIL, Albany, Ore, control
passes from Ralph R. Cronisc,
Glenn L. Jackson and Olga Jack-
son Burns to Albany Radio for
$80,000.

WDOV, Dover, Dcla., plans new
transmitter.

WNAC, Boston-Lawrence, Mass.,
plans shifting station location from
Boston-Lawrence, to Boston, giving
up studios in Lawrence.

WAMM, Flint Mich., plans to in-
crease power from 500 watts to
1 kw.

WEAT-TV and WEAT, West
Palm Beach, Fla., is sold by RKO
Teleradio Picturcs to Palm Beach
Television for $600,000.

KOWH, Omaha, Ncb., is bought
by National Weckly from Mid-
Continent Broadcasting for $822,-
500.

KCLN, Clinton, Towa, is bought
by Valley TV and Radio from
Kenneth V. Evans, I1. Richard
Pettcrson and Wharton L. Murray
for $35,000.

WDBEF, Delray Beach, T'la., is sold
by Delray Broadcasting for $56,000.
Buyer is Boca Raton Bible Confer-
cnce Grounds.

KSUB, Cedar City, Utah, is sold
by Radio Service Corp. of Utah to
V. Arthur Joncs, Lanell N. Luont,
Durham Mlorris and Lorin C.
Miles. Price is $33,778.
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AEC EXPENDITURES IN REACTOR RESEARCH AND DEVELOPMENT

$140 MILLION

$120 MILLION }———— —Ji '
|

|

$100 MILLION }——

D PR $80 MILLION ‘ =
REACTORS .

% $60 MILLION |—! =

NAVAL . :

74 REACTORS $40 MILLION }— == ;
EXPERIMENTAL :
POWER $20 MILLION }—— — e
REACTORS sssssens

I- ~
FISCAL FISCAL
YEAR YEAR
1955 1956

AEC Boosts Research

Shifts emphasis from heavy plant building to
smaller projects which hold the promise of a mass

electronics market in nuclear field

Arontic Energy Commission report for 1956 shows sharp dip in hecavy
plant construction.  But morce moncey was spent on rescarch projects,
which promisc to create mass markets for clectronics.

Rescarch and development of aircraft reactors rose from $22.6 million
in fiscal 1955 to $49.6 million in fiscal 1956. Naval propulsion rcactors
rosc from $26.8 to $40.9 million and cxperimental power reactors from
$25.3 to $42.2 million.

No figures were given on instrumentation costs in these ficlds.  Tlow-
cver, the commission estimates it is spending $9 to S10 million on radia-
tion instruments in connection with major activitics. Tlalf is for develop-
ment, half for purchase and maintenance.  Another $3.6 million was
spent in 1956 for accclerators.

An additional 1.3 million is hudgeted for rescarch in radiation detec-
tion and monitoring instroments.  1Talf is contracted, including $280,000
for development of multiplier phototubes and semtillators.

Moves in civilian applications:

® Nearly all industrial atomic information was declassificd. Rovalty-
free patents increased to 1,100, Tlectronic tubes and light meters con-
taining radioactive materials were placed nnder general licensing.

® Six regional librarics of classificd materials were ordered established.
Access permits increased 40 a month, to 1,145.

* Almost 60 firms, persons and institutions were licensed monthly
to use radioactive isotopes.  Yearend total of 3,600 includes 1.509
medical users and 1,486 industrial users.

e Irradiation experiments showed metal vicld strengths can be in-
creased 63 to 453 percent.

® Scventy-three reactors were reported in operation, 118 on tap.
* Atomic demonstration shows were booked before 300,000 high

scheol pupils as part of $1.7-million cducation prograim.
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ACCEPTED SYMBOLS

Symbol for Silicon . . . the element
whose oxide is the basis of glass—
vital ingredient of headlamps.

Just as Si is the accepted symbol
for Silicon, so Tung-Sol is known
throughout industry to represent the
highest standards of headlamp man-
ufacture. It is this singular ability to
maintain precise quality levels in vol-
ume production that has earned this
reputation for Tung-Sol . . . a repu-~
tation which started a half century
ago when Tung-Sol pioneered the
first successful automotive headlamp.

l Tung-Sol Electric Inc., Newark 4, N. J.

Manufacturers of Automotive and Elec-

tronic Components.
@

Miniature Seaied Beam Signal Radio and
tamps Headtamps Flashers TY Tubes

§ |

[ Aluminized Special Purpose Semiconductor
Tubes

Picture Tubes Products

Wont more information? Use post card on last poge.
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All business is specialized‘

. and nothing specializes

on your business like your |
business paper

|

This profit-wise peddler looks for
the wettest crowds. His business is
specialized. Like yours.

And like your business, this bus-
iness paper of yours specializes, too.
It packs into one place the current
facts you want. It scouts out, softs
out, reports and interprets the specific
news and information you need to
keep posted and keep ahead in your
field. Cover to cover, editorials and
ads, it concentrates on bringing you
specialized hel E youcan'tgetanywhere
clse. Read it thoroughly and put
it to work.

This business paper tn your
hand has a plus for you,
because it's a member of
the Associated Business
Publications. It’s a paid cir-
culation paper that must
earn ts readership by its
quality . . Aad it’s one of
a leadership group of busi-
ness papers that work to-
gether to add new values,
new usefulness, new ways

Packers Sort By Color

Electronic color-sensing device spots shade
differences. Built-in memory governs operation,

eliminates error

LrecrroNic color-sensing devices are adding bright hues to California’s
food-processing picturce.

Hiring crews of hand sorters has been a major headache for food
processors and packers.  Payrolls have caten away at profits too.  During
the past year, clectronics sctups have started color-grading lemons,
orangcs. tomatocs, peanuts and heans.

Market for Librascope’s color discriminator in food processing Tooks
good. Onc of the Bay Arca’s cling-peach canners recently adapted a
color sorter to reject machine-pitted fruit that still had some of the pit.
Upstate. color-discriminating devices watch maraschino cherries.

One recent installation is at Diamond Walnut Growers cooperative
in Stockton. Fifty units made by Flectric Sorting NMachine sort walnut
kemels into diamond. emerald and suntan color categorics.  IFach ma-
chine does work of 5 to 8 manual sorters, depending upon size of kernels
being run.

T'wo photoelectric cclls equipped with infrared filters scan opposite
sides of kernels passed through viewing chamber. NMachine makes
150 decisions a minute. Decision is dclaved by magnetic memory
drum until vacnum-held kel reaches proper spot on delivery wheel.
Thyratron then cjects kernel into bin according to color.

‘I'hird photocell governs height to which kerncls are loaded in hopper
bowl. Three other sorting machines are used for determining the price
of various gradcs.

Soviets Push Microwave

Rapm buildup of tclecommunica- anski. division chief in the Soviet

to make the time you give
to your business paper still
more profitable ime.

2@ 6 0 6 5 6 0 se s et 00 s sl

A copy of this quick-reading, 8-page
booklet is yours for the asking. It con-
tains many facts on the benefits de-
rived from your business paper and
tips on how to read more profitably.
Write for the "WHY and HOW book-
let.” Room 2710.

McGRAW-HILL PUBLISHING COMPANY
330 W. 42nd St., New York 36, N. Y.

Dne of 2 serles of ads prepared by
YME ASSOCIATED BUSIRESS PUBLICATIONS
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tions is now underway i the Sovict
Uujon. Part of this will be a
6.210-mi microwave radio-relay svs-
tem using traveling-wave amplifiers.

The 4.000-mce system, apparently
Russia’s higgest civilian cleetronics
effort, will be completed in 1960
and handle 2,400 voice channels, or
5 television chanmcels,

This was the report of five Rus-

sian  clectronics  engineers last
month in an exclusive  interview
with Frecrronics. Under ULS.

States  Department auspices  the
Russians returncd the visit paid to
the Soviet Union by a group of
American  clectronies  enginceers.
The Russians’ visit included the
Jolins  liopkins  University, Bell
Telephone Laboratorics, Svlvania,
RCA, Westinghousc, Bendix and
Ii1cTrONICs editorial ofhecs.

The group included G. P. Kas-

Ministry of Radio-T'echnical Indus-
trv; 12, M. Kondratiev, engineer in
the scientific rescarch institute of
the Ministev: Prof. AL G. Alcksand-
rov, of a vacuum-tube-plant  re-
scarch  laboratorv: K. ]J. Pctrov,
clicf engineer of a radio factory;
and V. V. Petrov of the Miuistry
of Communication’s rtescarch -
stitute,

Delay in their airplanc’s arrival
prevented a scheduled attendance
in Washington at an Institute of
Radio Fngincers weeting on auto-
mation. 1. M. Allison, an clee-
tronics scientist of the National
Burcan of Standards, acted as host
during the tour.

According to the Russians, thev
arc also building up their television
broadcasting network and mow have
22 stations. Largest station, they
said. uses 30-kw videco transmittcr
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and a 15-kw audio transmitter. A G I I i O: ; = 3 :

50-kw unit is slated to start opera-
tion in 1959, In addition, there | FoP every application
arc 100 two-kilowatt translators : s
used to bring tv to outlving arcas
near major citics.  Plan is report-

The Kearfott miniature 4
Gimbal 3 Gyro, stable

cdly to have 75 major stations and platform, provides precise
200 translators by 1960. All Rus- | azimuth, pitch and roll
stan tv is vhf: there are 5 channels. information—irrespective of

Television service shops run by | the airframe attitude. It is
the Ministrv of Communications hermetically sealed for
are being set up. Underwater tv environmental protection.
has recently been introduced in the |

Because of its rapid warmup
fishing industry. I",lc.ctr(mics con- | characteristic, this unit is
trols are l)cc()mn.lg m?p()rtunt m | fully operational in less than
1}1ctn]llurg_\ an(.l rznlr(?zl]dmg. Un(l?r five minutes. This platform
development is a video maenctic | .
pmentas a - vic JICUE provides the features of a
tape recorder requiring a bandwidth | . .
magnetic slaved or a latitude
of four or five megacveles, due to | . .
y corrected directional gyro for

the wider bandwith of Russian tv. .
IFor the first time, the Russians | heading reference. Dependable,

said, the Soviet Union this vear is accurate single (LSt
turning out clectronics engineers Kearfott Gyros also available. !
trained in all aspeets of the art. | ALL ATTITUDE

3 GYRO STABLE PLATFORM

Su:table for use in both missile
and aircraft, random drift rate
1" per hour in azimuth and 3°
per hour in vertica: Measures
only 8" Diam. x 8%" High,
weighs but 23 Ibs.

Until now, cach graduate was a |
specialist such as a television engi- ]
neer  or  radio-receiver  enginecr. ‘
Now the voung Russian cngineer
will get specialized training in in-
dustry like his U.S. counterpart. |
Asked about cducation of engi-
neers, the Russians said their engi-

S ans ! RATE GYROS .
neering educeation is largely practi- VERTICAL :
cal in nature at a 6-vear technical GYROS o

mstitute.  For advanced training, ——
such as use of Laplace transforms in
circuit analvsis, the holder of an
engincering diploma goes to a 3-vear
graduate school where he must
write and defend a thesis.  About
35 pereent of Russia’s engineers are
women, theyv said.

FLOATED RATE
INTEGRATING GYROS

FREE GYROS

Send for bulletin giving data of components
of interest to you.

KEARFOTT COMPONENTS
INCLUDE:

Gyros, Servo Motors, Synchros,
Servo and Magnetic Amplifiers,
Tachometer Generators, Her-
metic Rotary Seals, Indicators
and other Electrical and Me-
chanical Components.

earjott

KEARFOTT SYSTEMS

INCLUDE:

2t . : Directional Gyro Compass Sys-
Intc'n iewing  Russiun 'clcctromcs tems, 3 Gyro Stable Platfome
engineers. From left to right: Man- ts'yStelmSS atx;d Inertial Naviga- A SUBSIDIARY OF |

. . n .

aging Fditor Carroll, E. M. Kon- R ERALIIE GENERAL PRECISION EQUIPMENT CORPORATION
dratiev, K. J. Petrov, Prof. A. G.
Alexandrov, Associate Editor Find- KEARFOTT COMPANY, INC., LITTLE FALLS, N. J.
l’ . . P . ki 7' . v Sales and Engineering Offices: 1378 Main Avenve, Clifton, N. J.
ay, G K&]'SJIIS L V V Petro ? Midwest Office: 23 W. Calendar Ave., Lo Grange, Ill. South Central Office: 6211 Denton Drive, Dollas, Texas
Associate Editor MﬂllOOglall (SCﬂt- West Caast Office: 253 N. Vineda Avenve, Pasadena, Calif.
cd) and Associate Editor Janis }
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Japan: A New Concept

Japanese manufacturer parlays
$150 initial investment into million-

dollar sales

A $150 rrnrcrroNics venture that snowballed v a
decade into a concern capitalized at more than a
lhalf-million dollars practices a business coneept new
to Japan.

The firm, Tokvo "T'sushin Kogvo. savs it's out to
beat its competitors by offering new products rather
than undereutting pricc on older oncs.

Totsuko. as the company is known, pioncered
manufacture of magnetic tape and tape recorders
in Japan. Today. it's concentrating on making tran-
sistors, transistorized radios and a transistorized tape
recorder.

Coning soon arc a miniature transistorized  dic-
tating machine. phonograph, and a tape recorder for
use with a new computer. Totsuko has also sct its
sights on an all-transistorized television sct.

Sales of $4.7 million last vear were double 1955
sales. ‘This vear they're expected to jump to $6.9
million.  Finn expecets its exports to 40 countrics to
expand tenfold 1957, to $4.2 million.  Of this,
Totsuko hopes to scll $2 Smillion worth to the U.S.,

a jump from 17 to 66 pereent of the firm’s cxports.
“\We can sell our products zlll}‘\\'llcrc." SAVS O11C

company official. “becanse we're turning out things

that are better or different from anyonc clsc’s.”

Chicf export goal is to boost Asian shipments from
$186.000 in 1956, "I'hc firm hopes to hit the St
million mark this vear, S1.6 million in 1958,

But Japanesce domestic competition is becoming
stiffer.  Totsuko, the only maker of transistorized
radios in Japan a vear ago, now has four competitors
and fonr prospective oncs.

Totsuko fortunes were boosted in 1952 when the
company signed a 15-vear contract with Western
lilectric providing for payment of rovaltics for tran-
sistor rights.  Today the firm savs it's ncgotiating
with TToffman lectronics for a technical informa-
tion exchange.

Biggest Jarcholder in ‘Totsuko is a brewery which
puts an clectronic head on its profits by holding 12
pereent of the company’s 2 million shares. ive
percent of the shares are held by the Mitsui Bank,
which also supplicd $560.000 of the $§30.000 bor-
rowed by "Totsuko.

About 1.000 emplovees. including 250 college grad-
uates and 750 factory workers, tum out the finn’s
products.  Most workers are girls of 16 and 17.
selected for their manual dexterity.

Developments ABROAD

EXPORTS
and IMPORTS

In Venezuela a six-channel, 25-mi

e London will soon begin trial
aperation of a ph()t()clcctric scan
ning  device that  monitors  bus
traffic. Aim: avoid bus buuching
and allow routing around heavily
congested arcas. Rav from bus is
picked up by lamp-post-mounted
scanner: signal is mupiificd and re-
laved to control pancl. Then extra
buses may be sent or routing i
structions telephoned to dispatchers
along regular route.

o British firm Airsonic 1.td. of-
fers a new cleetronic  stethoscope
which shuts out sounds a doctor
doesn’t want to hear by sclecting
the frequency of a particular sound.
Iiquipment weighs 18 oz, IS sus-
pended from the neck and can be
conncected to a tape recorder. It's
said to permit a doctor to hear the
hcartheats of a polio patient m an
operating iron lung.

42

o In West Germany a 35 il
lion-volt betatron for cancer treat
went has been delivered by Sic-
mens-Reiniger to NMax Planck In-
stitute for Biophysics i F'rankfurt.
New apparitus is reported to pene
trate 43 in. into hmman body.
During 10-minute freatinent doc-
tor teaves room, watches patient
through 28 in. thick lead glass panc.

e Ingland’s  Mctropolitan-Vick:
ers 1lectrical Co. introduces Magis-
tor phototransistor relay which sub-
stitutes for a mechanical  switch
and dispenses with clectron tubes
and large photocells.  Lamp box
and receiver with power consump-
tion of 16 w have simple printed-
wiring circuit, only two wire mter-
connections, 1rm savs applications
include counting. level  control,
warning devices, inspection, mate-
rials handling and sorting.

July

radiotclephone Tink will be imstalled
by Pve I'elecommunications  for
Socony Mobil OQil Company dc
Venezuela.  Fquipment will pro-
vide trunk conncction between ad-
ministrative offices and  oil ficld:
viif mltiplex link uses 30w fm
transnutters.

Guatelmala  wants natonwide ra-
diotelephone network and mayv ic-
quest bids soon  on mmcrowave
svstem, A techmical  coumcil  was
recently ;lpp()intcd to advise govern-
ment on the purchase of commum-
cations  cquipment. NMcanwhile,
Guatclmala City gets a +,000-6,000
ke radiotelephone system.

Canada is installing Bendix-Decca
Navigator svstem to give position
fixing for ships, plancs and land
vehicles in a T-million s¢ mi arca
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of castern Canada and  adjacent
waters. Scamen and ainmen  with
unitable receivers can interpret low-
rrequency radio position lines into
accurate fixes by reading a dial. So
savs Computing Devices of Can-
ada which holds Canadian rights
from Bendix Aviation. Svstem will
have four chains, cach with onc
master and three slave stations.

Japan rcceives  clectrouic  instru-
ments  that  complete  her  first
atomic cnergy reactor, built by
Atomi International — division,
North  American  Aviation.  Japan
Atomic Fnergey Rescarch Institute
will use 50-kw solution-type reactor
for studics in biologv. agriculture,
materials and radioisotope produc-
tion.

West Germany's Duteh Philips
subsidiary,  Allgemceine  Deutsche
Philips Industric GmblI, in lam-
burg, reports 19560 sales index of
350 against 262 for 1953, based on
100 for 1950. Production index
was 348 against 248 for same vears,
Fxport index reached 387 based on

100 for 1951.

Portugal and the U.S. are linked
by new RCA direct radioteletype-
writer service (1'15X). Previously,
crcutts to Ilolland and I'rance
were used for Portugnese traffic.

In Denmark three tv stations will
be cquipped with $270.000 worth
of Nlarconi transmitting gear, in-
cluding acrial svstems, monitoring
cquipment and flving spot scanuing
units.

England’s 19 \LI. Flectronies will
manufacture and  sell  clectronic-
photographic cquipment of Log-
Itronics Inc., Alexandria, Va,

South Africa has ordered two solar
cnergy converters from  Toffman
Illectronics for cvaluation as power
source on remote teleplione lines.

Indonesia is cquipping four Italian-
built destrovers and escort vesscls
with British Redifon transmitters,
receivers,  combined loudspeaker,
watch  and CINETgency  receivers;
and both vhf and abf radiotele-
phone for ship-to-ship and ship-to-
air communications.

. WHERE SPECS CALL FOR

MIL-I-7444A

UIS-A- F.

NI Tlesinite EP-93

VINYL INSULATION SLEEVING

For aircraft, airborne eomponents, missiles and guidance
systems —wherever specs call for MIL-I-7T444A(2), or for
any application where a dependable low temperature vinyl
insulation sleeving is required, specify Resinite EP-93.
Not only does this outstanding material remain flexible at
-907F, it withstands 185°F continuously, an unusually wide
operating range. It also offers exceptional flame, fungus
and corrosion resistance. Available in all 3 size ranges.

EP-93 is just one of many fine insulation materials that
have made Resinite the Ieading supplier of specification
sleeving to the aircraft and electronics industries.

Write us your requirements and we’ll submit samples and per-
formance data on appropriate sleevings, tapes or lacing cords.

Resinite Department THE BORDEN COMPANY Chemical Division
Box 1589, Santa Barbara, California

SPECIALISTS IN VINYL SLEEVING AND TUBING FOR THE RIRCRAFT, ELECTRCNICS, ELECTRICAL AND PRARMACEUTICAL FIELDS
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PLANTS and PEOPLE

Multimillion lab will house . ..

GD's Atom Program

Trr S10-million Johu Jay Topkins
Laboratory for Purc and Applicd
Scicnee gets its first big job from
parent  General Dyvnamics.  Lab
will work out the contract between
G and T'exas Atomic Facrgy Re
scarch IFoundation for rescarch in
the feld of controiled thermonu-
clear reactions,

Results of che work in deriving
energy from fusion process may
have farreaching effect on clee-
tronics:

e NMagnetic  devices will  most
probably be used to confine and
control fusion process.  Scientists
in AlC’s Sharwood Program push
the “magnetic bottle”  principle.
using powerful magnetic ficlds to
deflect ionized  particles,  keeping
them from melimg down container
walls with the  130-nmillion-degree
temperatures fusion may cntail.

e Hcavy clectrical discharges nay
be used as additional controls to
pinch  plasima  strcams  together,
suspend them in thin lines away
from containcr.

e Dircct conversion to clectrical

44

cnergy of charged particles released
by fusion is considered feasible.
I'wo-thirds of the cnergy m deuter-
jum reaction is in charged parti-
cles.  Electronics may  show the
wav to convert these directly into
power.

e Jver-present control problem
will be scrious - fusion rcactors.
though less so than in fission. No
radioactive  byv-produets  arc pro-
duced in fusion, althougn rcactors
cventually - become radioactive.,
Controls and instruments business
will benefit from program.

The S10-miliion contract em-
plovs  public-utility  moncy:  the
Texas foundation is supported by
the state’s clectric utilities. The
program is first of its kind to Dbe
supported by industry, will extend
over the next four vears.

The San 1iego  laboratory,
named for the late founder of Gen-
cral Dynamics, is hcadquarters for
the finn’s General Atomics  divi-
sion. Division cxecutives shown in
the picture are, from left, 11 B.
I'rve, dircctor  of  administration;

Fdward Creutz, director of rc-
scarch, and GD v-p Frederic de
[offman, division general manager.

De Toffman is pointing to the
44.000-sq ft experimental building.
now being finished. Whole build-
ing complex will total 185.000-sq
ft of lab and office space.

Sprague Buys
Old Mili

W the  Commonwealth  of
Massachusctts  running  an Iast-
West arterial highwav right throngh
Spraguce IFlectric’s main warchousc
in North Adams, the company gocs
crosstown, buyvs an old mill.
Sprague will use the +-story, 100.-
000-sq ft structure mainly as a
warchouse, may do some manufac-
turing there. ‘The building  was
once the north mill of Tloosac
Mills  Corp., was bought from
Gevacert Corp. of Amecrica.

Airpax Packs Up,
Heads South

Wit a lot of companies make
plans for expansion into  green
pasturcs of Florida, Airpax Prod-
ucts is quictly moving its central
engineering division down to the
Sunshine State from former Bal-
timore headquarters.  Iingincering
and  production people will have
finished shift to new 14.000-sq ft
building by Julv 15.

Airpax had trouble finding engi-
neers in Baltimore, scouted  Fort
Laundcerdale arca for spacc. Com-
pany found a 10-acre site, started
building, then advertised for peo-
ple. They got so many applicants
that the move went ahead of sched-
ule, into leased quarters.

Elgin Firms Up
Electronics

Like other watchmakers who've
stuck an oar into the clectronics
business, LFlgin  National Watch
Co. of Chicago is finding it neces-
sary to prv men loose from other
parts of our industry.

Illgin  recently  hired — Albert
Binash away from Mlotorola Inc.,
made him sales  supervisor  for
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Amcrican  Microphone  products.

Jomning the firm this month is
Dale V. Cropsey, formerly v-p and
sales director for Potter & Brum-
fcld. Cropsey becomes assistant to
the president, will be responsible
for both clectronic and abrasives di-
visions of the firm.

Ilectronics division general man-
ager A P. Barton moves up to be-
come assisant to watch manufac-
tl}ril}g \'i‘cc prcsi(lcnl‘. '.l“nking ().\'<.:r 3AGT, EAEAR
his job is George Fnsign, Flgin's

R&IDD director, who hcaded the staff COMPONENT MARKING

that developed the company’s clec- with

tronic watch. MARKEM MACH’"ES
ny v
ave

el

MODEL 69A

Bosch Runs

Typical marking prcblems solved by

U SA F PI Markem include automatic color band-
anf ing with up to six colors on wire lead components;
printed circuit work on the new 90S screen process
Aaterican Bosch Arma Corp. gets machine; base branding TV tubes in cartons and in
a4 USAV  faciliti contra to sets; imprinting flat disc capacitors, ten foot lengths
N .Cs Sl of rigid conduit, metal and glass tubes, odd-shaped

operate a sprawling  government- automotive electrical parts.
owned ])]llllt near C]ll'C‘dg()’S Mid- Ask Markem to study your needs, then recommend
way Airport. the right machine, marking element and compound

for your job. Forty-six years of marking experience

Plant covers more than 730,000 are ready to help you.

sq ft of floor space. Bosch's Chi-
cago division will run it for the MARKEM ﬂf&ﬁ?‘u’!‘ﬁ%ﬂ'ﬂirﬁ?s
\ir IPorce. acilitics include a per-
sonncl building, power house, pro-
duction and office buildings. Main
factory floor is a 670.140-5q ft pro-

duction arca. D l G lTAL

Plant sits on a 30-acre tract, al-
most 15 acres of which is parking co M PUTERS
lot. Specialized labs include atmos-
pheric and stratospheric test cham-
bers.

.. . for ICBM and IRBM
Missile Firms

Push R&D

KeEviNg its operations centered in The field of Digital Computers is an important one in guided missile research at
Scattle, Bocing is building a $21- Ramo-Wooldridge, where engineers and scientists are providing systems engineer-
¢ oemg 1 b dmg ! ing and technical direction for the Air Force Ballistic Missile Programs.

The systems team concerned with digital computers represents many technical
specialties. Among them are logical design...circuit design...programming...

million development center near its
main plint to house facilitics for

Bomare.  Bocing  had  initially data conversion and handling...cemponent and system reliability...input-output
planned to build Bomare outside design . ..and environmental and mechanical design.

of Scattle, finally  decided—vith The essential function of Project Engineering supplements these technical spe-
USAEF approval—to  stav  home, cialties. Project Engineers are responsible for technical management liaison with

other organizations participating in these missile programs.

R-W's broad systems responsibility for ICBM and IRBM has created unusual
technical and project opportunities in the field of digital computers. Positions

keep 5,000 Bomarce-workers happy.
Lockheed  meanwhile s inte-

grating tngieerg and  research are open in Los Angeles and at Patrick Air Force Base, Florida.
branches of its missile svstems di-

vision under rescarch director Louis Please address inquiries to: Mr. W. J. Coster
N. Ridenour.  Assistant  general
manager is Willis N Tlawkins, for-
mer director of engineering. One
of the division’s programs is Navy's

The Ramo-Wooldridge Corporation

Polaris IRBNIL. 5730 ARBOR VITAE STREET » LOS ANGELES 45, CALIFORNIA
Lockheed's  management plan-
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The BOSTICK LABORATORY, INC.

PPulse Transforimers
Complete Serviee-

Induetors
Consulting,
Design, Develupment ;
Also Produetion Orders

Main Plant Business Oftice
Tyngsboro, P. 0. Box 167
Mass. Chester, N. J.

YARDNEY LABORATORIES
Research-Design-Development
Electra-Chemical Generators of knergy

40-48 Leonard Strect
New York 13, N, Y.
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Consult
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ning head Wilbur D. Snow moves
over to missile division as head of
product planning beanch.

Top Shifts
at IT&T

In top-level shifts at International
Tclephone & Tclegraph Corp., C.
Douglas Webb moves into the Sce-
rctary’s office, and former Under-
wood president Ired M. Farwel] be-
comes cxccutive viee president in
charge of rescarch and manufactur-
ing activitics in the U. S.

Wcbb succeeds retiring scerctary
Geoffrev A. Ogilvie. A member of
I'T&T’s legal department  since
1943, Webh was assistant genceral
attorney prior to his present ap-
pointment. 4l remains vp and
scerctary of FI&T subsidiary Inter-
national Standard Clectric.

Farwell of IT&T

[Farwell was with IBM from 1928
through 1950, and an officer of wax-
maker S. C. Johnson & Sons from
1951 to 1955. In August, 1955,
he became president of Underwood
Corp.

At TT&T, Farwell will be in
charge of 14 subsidiarics and divi-
sions in the U. S., with some 3
million sq ft of floor space and
12.000 cmployeces.

FTR Accents

Transistors
SnorING up its semiconductor di-
vision, I'T&l subsidiary  lederal

Telephone & Radio appoints Frank
M. Viles Jr. to job of v-p for manu-
fucturce. Viles was director of "'I'R’s

components division, guided firm’s
work on the clectronics for Con-
vair's Tlustler supersonic bomber.

James Conto follows Viles from
components division to take over as
sales manager for scmiconductors.

I'T&T scrvice subsidiary Federal
Electric gets new v-p tor customer
rclations as sales manager Warren
F. Morgan moves up to company
officer ranks.

Driver-Harris
Promotes Three

Ky men at Driver-llarris, 1larri-
son, N. J., manufacturer of spe-
cial allovs, move up following re-
tirement of Joseph B. Shelby from
job of assistant v-p in charge of
sales.

Kenneth 11, Lobbie, former as-
sistant salcs manager. assumes Shel-
by’s old job of sales manager and
assistant v-p. \V. Panl Smith slips
into Hobbic’s lobby.

IFrank L. Driver 11 moves up
from post of assistimt v-p to be-
come administrative vice president.

Raytheon Splits
Money Job

Dousry job of controller and treas-
urer for Raythcon has been split
in two. Incumbent A. I8 Reed
rctains the treasurer’s job.  New
controller is George Ingram Jr.,
who left Ricgel Paper Co. to go
with the Waltham, Mass., manu-
facturer.

Ingram has the job of strengthen-
ing Ravthcon's financial position by
tighter control over expenditures,
accounting procedures, money han-
dling. A whole new lincup back-
stops him.

New  manager of special tabe
sales for firm'’s receiving and cath-
ode-ray tube operations is Julius
Dorfman, moving i from a re-
gional managership.

Datamatic Expands

Bosrox’s Datamatic Corp.  buys
additional plant space to permit
incrcased  production of its large-
scale data-processing systems.  Ifirm

July 10, 1957 — ELECTRONICS business edition



will soon expand into 75,000 sq ft
of production space, bringing tota]
plant arca to 130,000 sq ft.

Iirst of the SZ-million-plus Data
matic computers is scheduled for
mstallation this fall at Michigan
Hospital Scrviee, Detroit.

PLANT Briefs

I'orn  Motor’s  Acronutronic  Sys-
tems Inc. spreads out into 10,000
sq ft additional plant space in
Glendale, Cal.  The  $200,000
lease-hold  expansion  brings  total
operating space to 65,000 sq ft.

Universal  Transistor  Products—
name  changed  from  Universal
Atomics—is completing move to a
new 12,5005 ft plant in Woest-
bury, L. L

EXECUTIVE Moves

Lirrox Industries v-p Myles L.
Mace becomes chairman of firm’s
management  committee.  George
Friedl Jr., also a v-p, slips into
Mace's old job as general manager
of clectronic  cquipments.

New v-p of Bell & Howell’s clee-
tronic products and instruments di-
visions is James D. Kingery, former
assistint to B&IT’s executive viee
president.

J. Vance Holdam Jr., who helped
found Boston’s Laboratory for Flee-
tronics, moves out of vice-presi-
dencey of Tracerlab to go home, be-
come assistant to LI'E’s president.

I'rancis P. Tlalas vacates sales man-
agership of Infra Flcctronics, takes
over as midwestern sales manager
for Norden-Ketav.

Sigurd I. Varian moves up to vice
chairman of Varian Associatces, with
My1l Stearns moving up behind
him to be president and chicf ex-
ccutive.

General Motors” AC Spark Plug di-
vision moves Joseph Holland up
from sales manager to director of
ficld service.  Salesman Moreton
Pricc moves up to job of military
sales manager.
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THIS FELLOW IS TRAINED IN YOUR BUSINESS. His
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, selling tac-
tics, management strategy. He functions as your
all-seeing, all-hearing, all-reporting business com-
munications system.

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

AND, THERE’S ANOTHER SIDE TO THIS “COMPOSITE
MAN,” another complete news service which com-
plements the editorial section of this magazine
— 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 improvers — and the ad-
vertising pages tell “with what.” Each issue un.
folds an industrial exposition before 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
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Reps Profit from Parts

ConrpoNENTS are a big item in the
income to botli  manufacturers’
reps and distributors. Profit margins
arc relatively lush, and the prod-
ucts arc basicto the industry—with
resultant steady sales.

Eaton  Elcctronics,  Moodus,
Conn., maker of printed circuits
and asscmblics, is just now blanket-
ing castern and midwestern terri-
torics with a nctwork of reps. In
the Fast, Paul R. Sturgeon, Boston,
Mass., handles New England: R.
1. Whitchead, Guilford, Conn,,
scrves Conncecticut: Par Distribu-
tors, Svossct, N. Y., is rep for the
mctropolitan New York arca; Sam-
nel Jeffries, Narberth, Pa., sclls
Faton’s linc in the mid-Atlantic re-
gion.

In the Midwest, the linc is
served in Michigan and Indiana by
Detroit’s A. S. Walters; in the Cli-
cago arca by Felleisen Associates,
and in the plains states by Inland
Associates, Mission, Kans.

Goory Sales, Cleveland, handlcs
the specialty wire products of Chi-

cago’s Hudson Wire Co.

In Los Angcles, Yarbrough Sales
moves into new quarters, takes on

Bow Solder Products’ linc.

Wire-wound resistors of Chicago’s
I'ru-Ohm Products arc represented
in mctropolitan New York by O.

F. Masin, Pclham, N. Y.

Cincinnati  jobber  Modern

vania’s consumer products.

Redding, Calif.

New rep in the West: Flugh Gray
Co., San Francisco, scrving north-
crn California and Nevada., Gray,
a former branch manager for Kittcel-
son Co., handlcs instruments and

allicd gear.

Dis-
tributing Co. now wholesales Svl-
New
wholesale jobber for the firm'’s clee-
tron tubes is Radio-Tv Products,
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o Tv signal distributor. An av-
crage of 25 db isolation among up
to 256 television reccivers con-
nected to single antenna can be
obtaincd according to Schlcgel-
milch, Nilssen and Pan of RCA.
Signal strength is down only 12 db
at cach outlet, providing a 10-milli-
volt recciver input signal level for
most apartment locations.  Basic
distribution nctwork uscs ninc 68-
ohm rcsistors and six balun coils
to give four outputs from onc in-
put. Svstem also includes provi-
sions for inscrting locally gener-
ated tclevision signal.

e On the beam. J.'I'. Wallmark
of RCA tclls how output from a
semiconductor photoccll varics in
rclation to angle of light source
from photocell axis. Varving bias
on basc contracts gives scanning ac-
tion similar to mcchanically turn-
ing photoccll. Applications includce
gun-firc locator, computcr func-
tion generator and vibration  dc-
tector.
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Engincers adjust distribution am-
plifiers in typical tv antenna-multi-
plex system

¢ Broadcast time-sctter.  Any
clectric clock, connected to a radio
reeciver, can be triggered by time-
signal tonc broadcast by station
WWYV. According to Ronald T.

July

Ives, operator scts clock to verbal
announcement of time and a rclay
connected to a diode-triode circuit
starts clock the instant tonc is
broadcast. Sctting crror, owing to
clectromechanical lag, is  within
0.06 sccond.

e Sorting capacitors. Breskend,
Cooperman & IFranklin of Dia-
mond Ordnance IFuze Labs de-
scribe  automatic  two-channel  ca-
pacitor sorting system that uscs
a Schering bridge to mcasurce
dissipation factor and capacitance
variation from standard  vaiucs.
Thyratron controlled rclays route
tested capacitors to over, under
and acceptable bins. System accu-
racy is better than 1 pereent in
sorting 1,000-upf capacitors.

e Muscle for lung. Potentials
picked up from respiratory mus-
cles as paralvzed patient attempts
to breath can be used to trigger a
control circuit for artificial respira-
tor.
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NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

4¢ Postage Will Be Paid By

ELECTRONICS
Reader Service Dept.
330 West 42nd Street
New York 36, N. Y.
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PERMIT NO. 64
(SEC. 34.9 P.L&R.)
NEW YORK, N. Y.

BUSINESS REPLY CARD

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

4¢ Postage Wili Be Paid By

ELECTRONICS
Reader Service Dept.
330 West 42nd Street
New York 36, N. Y.
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On pages with more than
one advertisement, the
page number PLUS the
correct letters (as shown
above) are necessary to
indicate the POSITION of
the advertisement.

You must circle the page
number with the correct
letters after it (i.e. 240 L,

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




Ruling-out Resonance
=+=-. and Contact Chatter... .

ey Ik l\

StI'O b OtaC studics Behavior of Thermal Relays

under Vibration
Strobotac makes it possible to see rapicly meving

parts and mechanisms as though they were onerating at G-V CONTROLS inc., East Orange, N. J. .deSIgn enginecrs fom‘]d thqt

in s-1-0-w motion or actually standirg still. The instru- though they were able to detect mechanical resonant points in their

ment operates from usual 105 to 225y, €0c lines ... . is thermal relays by observing contact chatter on an oscilloscope, they were

7% x 9 x 10 irches . . . weighs less than 10 pounds. Jal relays by & ctenat pe, Hhey
learning fittle of the nature or origin of the resonance.

Type 631-BL Sfrobotac, $160. . . .
With the Strobotac, they could SEE the sources of vibration and the re-

Range: Direct reading 600 o 14.4C0 rpm; actions ot the entire stracture. From therc it was easy to make design
usefu} 60 to 100,000 rpm . .. .
) ) changes which would climinate resonance or boost the resonant point to
Flash Duration: 10 to 40 microseconds .
for sharp images a value above the resonance-free range required.
Accuracy: 197 of scale over mest of range. . .
Built-in calibration system & All over the world, Strobotac helps solve research and design problems.

This “laboratory” instrument is also a prinic irdustrial tool for main-
taining production. quality control, and diagnosing all kinds of mechani-
cal troubles. Strobotac measures the speed of rotating, reciprocating, or
other cyclic motions with accuracy. The operator can *“‘stop’ the mov-
ing part completely — study it in slow motion — or measure its rpm
while it is running at full speed. There is no mechanical connection to
induce even a slight **drag™ in low-powered mechanisms.

Write for the STROBOSCOPE BULLETIN and complete informalion

GENERAL RADIU Company

275 Muassachusetts Ay ve, Cambridge 39, Massachusetis, U.S.A.

Broad Avenue at Linden, Ridgefield, N.J. NEW YORK AREA 1000 N. Seward St. LOS ANGELES 38
8055 13th St., Salver Spang, Md. WASHINGTON, D. C. 1150 York Road, Abington, Pa. PHILADELPHIA
6605 W North Ave, Oak Parh CHEICAGO 1182 Los Altos Ave., Los Altos, California SAN FRANEISCO

'World Radio Histol
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,JRCA “PREMfUM" TUBES AND COMPUTER TUBES

W

...extended to new levels of performance

To pace the demands for higher quality tubes in critical applications, RCA “Premium”
Tubes and Computer Tubes have opened new possibilities for sustained reliability
that exceeds previous leveis of tube performance. Here are two important ways in
which RCA insures that it builds QUALITY into these tubes:

1 RCA has developed a precision-type quality-control system that provides
never-ending vigilance over the quality of “Premium” Tubes and Computer
Tubes—throughout every phase of tube manufacture.

2 RCA backs up this qualitycontrol system with 100% microscopic monitor-
ing of 24 different categories of tube workmanship. By this method, each
manufacturing point is constantly under surveillance, and prompt correc-
tive action can be taken if nceded.

Precision Quality-Control—coupled closely with microscopic monitoring—is another
big step ahead in the manufacture of RCA “Premium” Tubes and Computer Tubes to
assure excellent uniformity of characteristics and long-term reliability.

Your RCA Field Representative will wel-
come an opportunity to discuss the un-
usual advantages of RCA “‘Premium”
Tubes and Computer Tubes for your
specific applications. Contact him at
the RCA Field Office nearest you:

East o..... 744 Broad Street
Newark 2, N, J.
HUmboldt 5-3900

Midwest « . . Suvite 1181
Merchandise Mart Ploza
Chicaga 54, Illinais
WHitehall 4.2900

West «....6355E Washingtan Bivd,
Los Angeles 22, Calif.
RAymand 3-8361

RADIO CORPORATION OF AMERICA

Tube Division e Harrison, N. J.






