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Raytheon radar at 23 of the 28 heavily circled 
areas will be an integrar part of C.A.A. control 
network. Light circles Indicate future coverage. 

C.A.A. buys 23 new Raytheon "Flight-Tracker" Radars 
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Long-range equipment to speed schedules, reduce "stacking" and 

air lane congestion; assure positive air traffic controls—create "more sky to fly in" 

The Civil Aeronautics Administra-
tion has just taken a giant step to 
solve aviation's biggest problem: air 
traffic control. 
New Raytheon radars with huge 

40-foot antennas will be a key part 
of a complex nationwide air surveil-
lance system that follows and helps 
safeguard all aircraft during every 
stage of flight. Radar scopes that dis-
play air lane maps pinpoint plane 
positions at distances up to 200 
miles, altitudes to 70,000 feet. 

RAYTHEON MANUFACTURING COMPANY 

Waltham 54, Massachusetts 

These "Flight-Tracker" radars de-
tect and track aircraft in all kinds of 
weather— even see through storms. 
A unique indicator tells the operator 
when the unit needs servicing. 
By making possible precise new 

air traffic patterns, by speeding 
arrivals and departures, Raytheon 
radar readies the air lanes for the 
Jet Age. Here is another instance 
where Raytheon's "Excellence in 
Electronics" clears a roadblock from 
America's path to air progress. 

RAYTHEON 
Excellence 
in Electronics 
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Is This Facsimile's Year? Industry gets big push as Bell System enters com-
mercial facsimile service field. One company sees $3-5 million in 
1957; $75-100 million in ten years  p 15 

Productión Geared to Sales. Growing firms find simple production control, 
factory organization schemes help build customer good will, give execu-
tives time for long-range planning p 17 

Marine Sales Show Upturn. Spurt in merchant shipbuilding, especially 
tankers, brings biggest boom in marine electronics since war. One hun-
dred ships on ways now will take $7 million worth of electronics. Replace-
ment shipping and coastal craft will sustain demand p 19 

Homes Wired for Sound. Home builders see built-in intercom unit as 
integral part of tomorrow's home. Sales were $3-4 million in 1956. 
Could run $8-10 million 'in 1957 p 22 

Mobiles Near $50 Million. Sales of vehicular two-way radio equipment hit 
$46 million in 1956. Sales may reach $50 million in 1957. Big increases 
are underway in Public Safety, Citizens Radio, and Special Industrial 
categories  p 24 

Automatic Testing Pays. Trend in factory test equipment is to special-purpose 
automatic units. One firm reports five-to-one saving in test time, 90-
percent saving in. labor cost.. Additional advantage is that semiskilled 
workers can perform complex testing operations p 27 

$2.4 Billion Defense R&D in '56. Department of Defense spending increases 
250 percent since 1954. Top recipients of R&D contracts are heavy 
developers of electronic equipment. Chart shows contract award pattern 
for three-year period p 30 
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and DEVELOPMENT 

AVIATION RESEARCH RESEARCH LABORATORY An opportunity for you to sepa-

rate your research from the dis-

traction of present-day produc-

tion problems. San Antonio offers 

an ideal location for the research 

which will create your future. 

SCIENCE CITY is a 2500 
acre site which has been 
scientifically planned as an 
ideal location for plants en-
gaged in research and de-
velopment and technical 
manufacturing. Already in-
cluded in Science City are 
Southwest Research Institute, 

Southwest Foundation for Research and Education, the Army Ordnance 
Corps' new lubricants research laboratory and a new radiation 
laboratory to be used in aviation research. 

Laboratories are available under very flexible plans requiring 
no capital investment. 

The location of Southwest Research Institute, Brooke Army 
Medical Center, and the new Army Ordnance Corps' lubricants re-
search facility in San Antonio has created a pool of experienced 
scientists, engineers and technicians from which may be drawn a 
nucleus for staffing new research and technical manufacturing plants. 

In addition, thousands of workers skilled in the production and 
maintenance of electronic equipment, aircraft and aircraft parts, 
metal fabrication, heavy machinery, textiles and others are abundant-
ly available. 

San Antonio's CLIMATE PLUS its cultural and scenic attractions 
make recruiting of research personnel less difficult than in other 
locations. Here, scientists and their families can enjoy living in a 
leisurely old world atmosphere. 

They can hunt and fish on fresh water lakes, less than one hour's 
drive from the city. The delightful Hill Country is just minutes away 
and the charm of Old Mexico and the thrill of deep sea fishing or 
swimming are within three hours' drive. 

SAN ANTONIO t.rt. 
Write Greater San Antonio Development Committee, eiete 
700 Insurance Building, San Antonio, Texas, for complete information. 

All inquiries treated in confidence. 

2 Want more information? Use post card on last page. May 10, 1957 — ELECTRONICS business edition 
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POWER TRANSISTORS 
• High power ratings 
• High power gain 
• Rugged, compact mechanical design 
• Welded, hermetically sealed package for stability and long life 
• Excellent heat dissipation characteristics 

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

Clevite Power Transistor packaging is compact. Hermetic 
sealing under carefully controlled conditions insures stability 
and long life. Low thermal resistance between collector junc-
tion and large copper flange insures excellent heat conduction 
from the package to the heat; sink. 

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

MILITARY TYPE 2N297 
The only power transistor 
covered by actual military 
environmental test stand-
ards for vibration, shock, 
life, temperature, moisture 
resistance, etc. 

FOR COMPLETE DETAILS 

WRITE FOR DATA SHEET 8-214 

OUTLINE SPECIFICATIONS FOR COMMERCIAL POWER TRANSISTORS 

TYPE 2N268 
CTP 
1111 2N257 

CTP 
1104 

CTP 
1109 

CTP 
1108 UrlitS 

Instantaneous 
Collector-to-Base 
Voltage (absolute . 
maximum) —80 —80 —40 —40 —20 —20 Vats 

Junction 
Temperature 

(absolute 
max mum) 85 85 85 85 85 85 °C 

Average Total 
Power Djssipaticri 

(with inf. heat 
sink i,, 25°C) 25 25 25 25 25 25 watts 

Average Total 
Power Dissipation 

(with 36 sq. in, 
heat sink @ 
25`C) 15 15 15 15 15 15 Watts 

Power Gain 28 a 23a 30a 23 a 27 b 20 b db 

Frequency Cutoff 6 4 7 4 6 4 kc/s 

a Vss, = —14V; I = 500 ma; Rt. = 30 It. (choke coupled); Rc = 10 41, 

b We = -- 7V; k = 500 ma; R1., = 15 .11 (choke coupled;; Rg = 10 e 

For Commercial Power Transistor Details 
Write for Data Sheet B-211 

Clevite Divisions: Brush Electronics Co. • Cleveland Graphite Bronze Co. • Clevite !lassie Products Inc. • Clevite Research Center • Clovis.? Ltd. 
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STAGES 

STABILITY 

DO MONT® 

Du Mont 12-stage Multiplier Phototubes 

provide the high gain of 12 stages plus 

outstanding stability to assure uniform results 

over long-term use. Du Mont 12-stage 

Multiplier Phototubes are available in 2", 3", 

5", 12" and 16" sizes. 

You can always count on Du Mont 

Precise Photoelectronics to do 

the job right— every time. 

Precise PHOTOELECTRONICS 

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

4 Wont more information? Use post card on last page. May 10, 1957 — ELECTRONICS business edition 



Computers Speed Trading 
Increased activity is spur 

Ebasco studies NYSE uses 

ASE also plans instant quotes 

ELECTRONICS figures in New York Stock Exchange 
program to raise $60 billion. This figure is estimate 
of new equity capital needed by American corpora-
tions in next decade. 

Favorable climate for stock investment is needed 
to do the monev-raising job, says exchange president 
G. Keith Funston in the NYSE annual report. 
The exchange is trying to create this climate by 

improving service to the securities industry and by 
keeping costs low through adopting modern facilities. 

For the past year Ebasco Services has been study-
ing applications of electronic computers and similar 
equipment to operations of the big exchange. 
As a result, a number of computer applications arc 

being considered. However, the study will continue 
another year before conclusions arc reached. 

Better, lower-cost service through electronics is 
part of overall capital-raising program recently out-
lined by Funston. 
American Stock Exchange president, Edward T. 

McCormick recently disclosed that the ASE is also 
considering a completely electronic quotation system. 
"We hope to be able to furnish instantly for every 

security the opening, high, low and last prices and 

,M I • •••.M •• 

the current bid and offer, as well as accumulated 
volume for each stock to that moment," said McCor-
mick. 

Several teams of experts arc studying feasibility 
and costs of the ASE system. One system under 
study would enable sixty persons to receive the infor-
mation simultaneously within one second of asking. 

Defense SSB Lags 
SINGLE-SIDEBAND communications equipment gets a 
teardrop worth of defense spending. 

Ssb manufacturers who foresaw the Army, Air 
Force and Navy loading up on their equipment 
consider present spending with sober reflection. 

In 1955 the Army spent $992,000 on all types of 
ssb equipment. This figure edged upward in 1956 
to $ 1,156,000. The total that the Army expects to 
lay out in 1957 dips to $980,000. 

Air Force officials got excited about ssb in 1955 
to the tune of $4.9 million. In 1956 the sum was 
reduced to a round empty zero. The Air Force 
expects to purchase around $2 million in 1957. And 
another $2 million in 1958. 
The Navy has its spending for ssb under classified 

wraps. Its one admission: Bureau of Ships paid 
$500,000 for ssb research and development from 
1950 to 1956. 

SHARES and PRICES 
MARKET for digital computers is 
one of the fastest growing in the 
electronics industry. Sales of $200 
million are generally forecast for 
1957; twice the amount sold in 

Typical Digital 
Computer Manufacturers 

19 56. Nine years ago annual sales 
added up to a mere $4 million. 

High level sales should continue 
for many years. Estimates of poten-
tial market for digital computers 

Recent 1956 Percent 
Price Dividends Yield 

range from $2.5 to $5 billion. 
Potential will be largely satisfied 

within 10 years. But, a healthy 
annual replacement market of $400-
$500 million is expected to remain. 

Earned per Share 

1956 
1956 1955 Traded Price Range 

Bendix Aviation  58 7/8 
Burroughs  39% 

General Precision  38% 
IBM  519 
Litton Industries  38 1/4  

Marchant Calculators  321/4  
Minneapolis-Honeywell  87 
National Cash Register  54 Y2 

Raytheon  17 1/4  
Royal McBee  351/8 
Sperry Rand  20 1/4 
Underwood  28 1/4 

stock split in 1956 ' plus stock 

2.40-
1.00 
2.40 

1.302 
1.75 
1.102 

1.40 
0.80 
1.10 

41 
2.5 
6.2 

4.0 
2.0 
2.0 

4.0 
38 
3.9 

5.04' 
2.35 
1.82 

13.10 
0.97' 
3.27 
3.40 
2.62 
0.23 
3.47' 
1.80' 

d-10.91 

"fiscal year merged in 1955 

5 66 
1 97 
2 05 

13 63 
0 44 
2 75 
2 98 
2 33 
0 45 
2 45 

NYSE 
NYSE 
NYSE 
NYSE 
ASE 
PCE 
NYSE 
NYSE 
NYSE 
NYSE 
NYSE 

2 01 NYSE 

48Y2-6438 
281/2 -46% 
341/2 -531/2  
400-550 

23 —32 1/4 

58 —901/2  
341/4 -59 
13 —191/2  
271/2 -361/4  
21 3/4 -291/4  
201/4 -44 
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Urge New Merger Bill 
AnyANcr. notice ot mergers should not be required 
of medium and small-sized companies. That is the 
opinion of Arthur A. Burck, merger and financial con-
sultant. His views about the pending merger bill 
were placed in House Judiciary Committee hearing 
records. 

Merger-acquisition bill ¡ IR 2143 calls for 60 days 
advance notice where combined net worth exceeds 
$10 million and purchase value exceeds $2 million. 
Notice would be given to Justice Department and 
Federal Trade Commission, which could suc to block 
merger. 

Burck recommends advance notice be required 
only where combination involves S30 million net 
worth or purchase price above $7 million. 

Proposed bill vill impede growth of medium-size 

companies in $6 to $25 million net worth category, 
says Burck. It will also harm owners of companies 
in $2 to $7 million range who want to sell. 

The 60-day waiting period is likely to hurt seller's 
business. Burck explains. Word of merger will in-
variably leak out. Knowledge will help competitors. 
Key employees may leave. Finances may be affected. 

Merger intermediaries will avoid like the plague 
any acquirer who has to wait 60 days, he adds. A 
substantial part of small to medium-size mergers 
start through investment bankers, brokers, finders. 
These intermediaries are paid only if deal is com-
pleted and often waste time if they get tied up with 
a slow deal. 

Advance notification requirements will work less 
harm on large corporations, says Burck. Because of 
their economic strength, they will be able to make 
acquisitions whether or not a 60-day wait is required. 

MERGERS, ACQUISITIONS and FINANCE 
• Cohn Electronics is formed to 

provide financial and business man-
agement for electronic firms. One 
of its first objectives will be to 
purchase other electronic compan-
ies. La Nlotte I. Cohn, president 
of Kay Lab of San Diego, Calif., 
will be president and board chair-
man of new firm. 

• Universal Products, Wilming-
ton, Del., acquires C. P. Clare Co. 
of Chicago. Clare's outstanding 
299 common shares arc exchanged 
for 161,605 shares of Universal 
common with $4 million market 
value. Carl P. Clare, president of 
purchased company will head sub-
sidiary. 

• A. V. Roe Canada Ltd. P'-
chases Canadian instrument man-
ufacturer, PSC Applied Research, 
from IIunting group of Canadian 
aviation companies. PSC is best 
known for its R-Thcta computers, 
produced for the RCAF. 

• SEC business-capital expendi-
tures survey shows manufacturers 
plan 15 percent less outside fi-
nancing in 1957 than in 1956. 
Survey also shows anticipated plant 
and equipment expenditures for 
1957 are 10 percent above 1956. 
Manufacturers intend to issue $ 2.4 

billion of new bonds, $ 1.0 billion 
of new stock and to borrow S900 
million from commercial banks. 
Equity financing is expected to in-
crease S300 million over last year 
and debt financing to decrease 
about $1 billion. 

• Electro Engineering Works, 
San Leandro, Calif., plans to issue 
S50,000 of 5 percent preferred 
stock with convertible features to 
employees. Stock issue will end 
Electro's closed-company status. 

• Midwestern Instruments, 
Tulsa, Okla., registers 200,000 
shares of common stock with SEC. 
Proceeds will be used for plant 
additions and working capital. C. 
E. Unterberg, Towbin & Co. will 
underwrite issue. 

• Bendix Aviation registers 288,-
264 shares of $5 par common stock 
with SEC. Stock will be offered 
to officers and key personnel under 
company's stock option plan. 

• Rockwell Manufacturing ac-
quires assets of Republic Flow Me-
ters of Chicago. Present manage-
ment remains unchanged. Repub-
lic manufactures electronic and 
pneumatic instruments and process 
control equipment for automatic 

measurement and flow control for 
electrical, petroleum, natural gas, 
steel and chemical industries. 

• Fischer & Porter, I Iatboro, Pa., 
offers $ 3.2 million of twenty-year, 
5.1. percent convertible, sinking-fund 
debentures. Part of proceeds will 
be used to pay off S1.6 million of 
outstanding loans. 

• Applied Physics of Pasadena, 
Calif., is planning to issue 32,000 
shares of $ 1 par common at $9.25 
per share through Schwabacher & 
Co., San Francisco. Proceeds will 
be used to retire notes payable and 
for working capital. 

• General Precision Equipment 
notes in its annual report that it is 
considering raising additional capi-
tal through equity capital and possi-
blv term debt. No definite plan 
has been established. 

• Consolidated Electronics In-
dustries' stockholders approve 
agreement to loan Sessions Clock 
of Forestville, Comm., up to $1 mil-
lion. Agreement also provides man-
agement assistance to Sessions. Con 
Electron subsidiary Forestville In-
dustries is granted an option to 
buy Session assets, except land and 
buildings. 
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Installation of Leesona No. 107 Coil Winders at Ford Motor Company's Ypsilanti, Michigan, plant. New Paper 
Miss Detector enables operator to tend two machines. 

Now FORD Motor Co. winds ignition coils 
on Leesona No. 107 winders 

Machines stop 

automatically if there's a 

paper miss . . . one operator 

tends two machines . . . 

These Leesona No. 107 Coil Winders, 
equipped with the new Paper Miss 
Detector, make quantity production 
of high-quality stick-wound coils vir-
tually foolproof. 

Humidity changes can cause the 

paper to curl and miss an insert. Ordi-
narily, if there's a paper miss, and the 
machine is unattended, it continues 
to wind. Result . . . a worthless stick 
plus money wasted in wire and time. 
So an operator must be in constant at-
tendance on each machine. 
The new Leesona Paper Miss De-

tector cures this . . . by automatically 
stopping the machine. Thus, constant 
machine attendance is unnecessary. 

• One operator can handle two or 

three machines. 
• Operator's coil production in-

creases. 
• Rejection rate is reduced . . . when 
the machine stops at a paper miss 
the operator re-inserts the paper, 
starts the machine which continues 
to wind an excellent stick of coils. 
For the full story on Leesona No. 

107 Coil Winders, and other helpful 
information write or get in touch with 
Universal. 

B.5.2 

FOR WENDING COILS 

IN QUANTITY... ACCURATELY 

...AUTOMAPCALLY... USE 

UNIVERSAL WINDING MACHINES 

UNIVERSAL WINDING COMPANY 
P. O. BOX 1605, PROVICENICE 1, RHODE rSLAND, Dept. 125 

E. G. PAULES & COMPAN f, 1752 Wst Vernon A-enue, Los Angeles, California 
Western Repfesentati+es 

W. J. WESTAWAY & COMPANY, LIMITED, Montrea & Hamilton, Canada 
Canadian Representat.ves 

LNIVERSAL WINDING COMPANY, 9 South Cln.ton Street, Chicago, Illinois 

UNIVERSAL WINDING COMPANY, 1503 Walnut Street, Philadelphia, Pennsylvania 
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ACCEPTED SYMBOLS 

Symbol for germanium . . element 
bask to the new physics of semi-
conductor materials. 

Just os engineers readily rec,ognize 
Ge as the symbol for germanium, so 
do they associate the rame Tung-Sol 
with quality production of semicon-
ductors. Insistence upon quality pro-
duction only— the policy which has 
earned Tung-Sol its position as Amer-
ica's largest independent electron 
tube manufacturer—will always char-
acterize Tung-Sol's semiconductor 
program. 

TUNG-SOL' 
----------ELECTRON TUBES 

SEMICONDUCTORS 

Tung-Sol Electric Inc., Newark 4, N. J. 
Manufacturers of Automotive and Elec-

tronic Components. 

Minalure 
Lamps 

:4.alerl Beam 
Beadltrups 

Alurninursi 
Picture labes 

U 
Radlo and 

Flashers TV rubes 

Special Purpose Seniconductor 
Tubes Product, 

WASHINGTON report 
FRANK NEWBURY'S resignation as Assistant Secretary of Defense for 
Research & Engineering points up a long-simmering Pentagon squabble 
over policy. Dispute centered around Newbury's approach to R&D— 
an approach critics called ultraconservative. It was an approach reflected 
in Defense Dept. decisions. 
Newbury's departure may herald policy changes to meet some of the 

criticism leveled at him. At press time, there was still no hint as to 
who his successor will be. And until then it is tough to spell out details 
on what changes to expect. 

But Newbury's critics take issue with his plans to: 

* Standardize weapon development to prevent duplicating 
projects among the services and to hold back quantity production 
of a new item until all possible improvements could be intro-
duced. 

• Prevent military sponsorship of basic research unless the proj-
ect was clearly related to a specific military end-item. 

• Reorganize R&D administration—granting stronger authority 
to Newbury's central Defense Dept. coordinating office to allocate 
funds, direct expenditures, at the expense of the military contract-
ing agencies. 

Critics say Newbury's efforts to standardize development creates an 
environment which stifles growth of new ideas. Another sore spot has 
been Newbury's practice of dealing directly with R&D contractors— 
over the heads of the militan, services responsible for the projects. 

Officials claim that Newbury was "disdainful" of advice from military 
experts and industry consultants. One event leading to Newbury's 
resignation as a stormy meeting April 4 between Newbury and the 
Pentagon's Defense Science Board. 

• Inventors working in arcas affecting national security—such as atomic 
energy and radar—arc running into a solid wall in efforts to obtain aid 
from the federal courts in disputes with the government. 
On April 23, a federal judge in New York dismissed an inventor's 

suit for compensation from the government for use of an invention 
by which "an object may escape observation by radar." The judge's 
ruling was based on government claims the invention was a militar. 
and naval secret and that no trial could be held—even in secret—without 
endangering national security. 
The judge said the inventor can bring his suit again, after "potential 

enemies of the U. S. have the secret involved here, or when interna-
tional conditions are more settled." 

e Electronics producers show more prominently than ever in the 
Defense Dept.'s latest roster of leading military prime contractors. Each 
of the top 20 companies in value of contracts awarded during January 
1955-June 1956 is either an electronics producer or an aircraft manu-
facturer involved in electronics work to some degree. 
The top 10 firms, accounting for 36 percent of prime contracts let 

in this period, are: North American Aviation, S1.37 billion; General 
Dynamics, $1.3 billion; United Aircraft, $ 1.2 billion; GE, $1 billion; 
Boeing, $1 billion; AT&T, $747 million; Ford, $696.9 million; Lock-
heed, $657.5 million; Douglas, $ 592.8 million, and McDonnell Aircraft, 
$522.4 million. 

Want more information? Use post card on last page. 
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ACTUAL SIZE 

When Minutes (of error) Mean Miles " off target" 

specify Clifton Precision Size 8 Synchros 
o r 
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Torque Transmitter CGC -A-7 26 .1C0 .5 11.8 206 8" — — — — — — 37 12 54 + j260 12+j45 80+120 30 7 

Control Transformer CTC-8-A-1 — — — — — — 11.8 .090 .23 23.5 410 8.5° 143 25 220+j740 28+1110 246 -I-j60 30 7 

Control Transformer CTC-8-A-4 — — — — — — 11.8 .029 .08 22.5 390 8° 389 64 560 + 11860 90+1340 640+1190 30 7 

Torque Receiver CRC-8-A-1 26 .100 .5 11.8 206 8° — — — — — — 37 12 54 + j260 12 + j45 80+j20 30 30 

Electrical Resolver CSC-8-A-1 26 .039 .43 10.6 185 20" 11.8 .084 .27 23.2 400 11° 230 n MA-JM ni-en 70-FeM 30 7 

Electrical Resolver CSC-8.A-4 26 .039 .43 26 454 20° 26 .038 .30 27.5 480 13° 230 150 280+1600 200+1660 70+j140 30 7 

Control Differential CDC-8-A-1 — — — — — — 11.8 .085 .21 11.8 206 9° 36 25 38+j122 27+1120 48+j14 30 7 

Vector Resolver CVC-8-A-1 26 .057 .34 11.8 206 10.2° — — — — — — 78 27 103 + j440 8+j30 30 7 

LOOK TO CPPC FOR SYNCHRO PROGRESS e e 
CLIFTON PRECISION PRODUCTS CO. INC. Clifton Heights, Pa. 



IS YOUR EXECS in the news 
BEST SOURCE 

F 0 R 

SOLDERING LUGS 

TERMINALS 

PRINTED CIRCUIT 
HARDWARE 

HERE'S WHY: 

• Specialized high production 
techniques afford lowest possible 
unit cost. 

• Precision tooling, rigid quality 
control assure tolerances to critical 
specifications. 

• Ample stocks of over 1000 differ-
ent parts permit prompt delivery. 

• Malco specializes in a complete 
line of small stampings for Radio-
TV, electrical/electronic and auto-
motive industries. 

• Our line includes terminals and 
printed circuit hardware in loose 
or in chain form for automatic 
insertion. 

Let Malco show you how you can save 
on production time an costs Contact 

us today. 

ti Request handy ref-
erence catalog con-

taining specifications 
on standard and cus-
tom-made lugs, termi-
nals, corona rings, 
pins, contacts and 
similar stampings. 

TOOL and MANUFACTURING CO. 

4023 W. Lake St., Chicago 24, III, 
Want more information? Use post coed or last page. 

"From madness, system ..." 
MANY-SIDED Gulton Industries is just now consolidating a toehold in 
the automation business, propelled by Austrian-born president Leslie 
Gulton and his wife Edith. " It would be nice," says Gulton, "'to bring 
some system into the madness of industrial controls." 

"Ile has ambition," smiles shy, brilliant Mrs. G., "and I have none." 
She was a freshman at Austria's Graz University when she met Gulton. 
"Why study?" he asked her. "One day you'll get married and cook." 
With her chemistry doctorate, her prize recipe today is ceramic stew 
for phono pickups. 

Mrs. G. worked in the labs until the night before daughter Manan 
was born, still runs part of the business. Laughter plays a big part 
in their life. They enjoy themselves, deal informally with each other 
and their 500 employees. Says Gulton: "Mrs. G. has the personal 
touch. People adore her." 

Their enterprise specializes in the grey zone between chemistry ( her 
degree) and physics ( his) Original German plant was sold out to a 
government-backed combine in 1933, and the Gultons left Germany 
a jump ahead of the Gestapo. Their French factory still operates near 
Paris. During the war, American plant made smokescreen chemicals, 
later diversified into electrochemicals, then sensing devices and instru-
ments, so into controls. 

Both spend most of their time working—because they like to. "After 
you have everything you need," says Mrs. C.. "there's nothing left but 
to accumulate money. Why bother? We like to have fun." 

Strictly PERSONAL 
Dividends 

("Shares and Prices" Mar. 10, 
p 5) contained data relating to 
shares and prices of certain indus-
trial instrument manufacturers Our 
company was among those . . . 
listed. The information . relat-
ing to earnings per share for 
1956 and 1955 represented earn-
ings prior to our 2-for-1 stock split 

of July 23, 1956. However, the 
market quotation given . . . was 
based on shares outstanding after 
the aforementioned split. 

Also, the dividends shown for 
our stock arc a combination of divi-
dends paid prior and subsequent to 
the 2-for-1 split but not on a re-
stated basis. The article indicates, 
therefore, that our dividends are 
in exces of those paid for that 
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year on the basis of shares out-
standing after the split. 

S. LOIDL JR. 
LEEDS & NORTHRUP CO. 
PHILADELPHIA, PA. 

Ideas 

We read with great interest . . . 
" \Vanted: Electronic Ideas" ( Feb. 
20, p 30). 

Berkeley Crystal Co. is a re-
search organization presently work-
ing on a variety of projects in elec-
tronics and nuclear physics. It is 
possible that some of our work may 
provide the answers for which Na-
tional Inventors Council is seek-
ing. 

BIAVYN EVANS JR. 
BERKELEY CRYSTAL CO. 
BERKELEY, CALIF. 

Stress and Strain 

Re "Wanted: Electronic Ideas" 
(Feb. 20, p 30) . . . 
I may not know the problem in-

voked in this particular incident 
of plane stress or overstressing. 
but it occurs to me that a system 
either electronic or electric could 
be worked out using strain gages. 

This would involve strain gages 
placed at positions in the plane 
structure known to be . . . stressed 
at high speeds. These strain gages 
. . . would be connected through 
an amplifier to operate a relay 
which in turn will drop the throttle 
speed to a safe condition for the 
plane. 

CLARENCE W HIVFON 
CLARK BROS. CO. 
OLEAN, N. Y. 

Misplaced Sun Furnace 

Re "Sun Power Takes First 
Steps" (Apr. 10, p 20) . . . 
The solar furnace which is pic-

tured along with the article . . . is 
located on the campus of Arizona 
State College at Tempe. 

CLEMENT J. KEVANE 
li I ZONA STATE COLLEGE 
•I I \ I ARIZ. 

BUILT 
TO THE 

ACCURACY 
YOU 

REQUIRE 

MAXIMUM ERROR FROM 

ELECTRICAL ZERO 

Kearfott Series R900 Synchros 
... are not selected, but are built 

to the specific degree of accuracy 

required. The accuracy of each 

class and the distribution of errors 

within each class, is a function 

of rigid quality control. The curves 

below indicate the degree of 

accuracy of three classes of 

synchros. The distribution of errors 

in each class is indicated in the 

cross- hatched area beneath each 

curve. 

10' 

Kearfott Series R900 Synchros are characterized by high 

accuracy, corrosion resistance and new high temperature 
stability. Units available for early delivery. 

KEARFOTT COMPONENTS 
INCLUDE: 

Gyros, Servo Motors, Synchros, Servo 
and Magnetic Amplifiers, Tachometer 
Generators, Hermetic Rotary Seals, 
Indicators and other Electrical and 
Mechanical Components. Kearfott 
Systems include Directional Gyro 
Compass Systems, Three Gyro Stable 
Platform Systems and Inertial Navi-
gational Systems. 

Send for bulletin giving data of com-
ponents of interest to you. 

KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 
Sales and Engineering Offices: 1378 Main Avenue, Clifton, N. J. 

Midwest Office: 188 W. Randolph Street, Chicago, Ill. South Central Office: 6115 Denton Drive, Dallas, Texas 

West Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif. 
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RCA color TV tubes aluminized 
on Stokes high-production system 
First continuous production installation for 

aluminizing color TV tube face plates is now 

operating at RCA's Lancaster, Pa., tube plant, 

using Stokes automatic in-line system. 

Application to this unique tube design 
demonstrates the versatility of Stokes 
aluminizing systems. They are adaptable 
to all-TV tube designs, for black and white 
and color, now being used or developed in 

the industry. They are engineered to pro-
vide high output and flexibility to meet 

changes in production rates and tube sizes. 

Systems can be made up of single-tube units, 
as shown here, or of the exclusive Stokes 

High Vacuum Equipment Division 

F. J. STOKES CORPORATION 

5517 Tabor Road, Philadelphia 20, Pa. 

twin-tube units that aluminize two tubes at 
a time on each cart. The combination of 
Stokes high-speed "Ring-Jet" vapor pumps 
and mechanical forepumps gives rapid 
evacuation, short cycles and fast produc-
tion. A complete range of capacities and 
prices is available. 

Specialists in high vacuum engineering and 
automatic production techniques for more 
than 30 years, Stokes engineers are well 
qualified to produce economical, efficient 
systems for your high vacuum production 

problems. Write or call Stokes today for a 
consultation and for literature applicable to 
your specific field of interest.. 

STOKES 
12 Want more information? Use post card on last page. 
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Test ranges hatch angry warbirds as . . 

Missile Program Races Deadline 
Thirteen test ranges work last design bugs out of new missiles 

Need top-notch radar, computers, telemeters and instruments 

Civilian firms often contract for 

ARMED FORCES are spending over $1 billion annually 
on electronic equipment to develop and produce 
guided missiles. Of this, a large sum is earmarked 
for equipping and operating 13 known missile test 
ranges in U. S. 

Hundreds of millions of dollars have been spent 
on telemetering receiving stations, command destruc-
tion equipment, radar tracking, computers, check-out 

operation and maintenance 

gear, ground handling and launching equipment, 
simulators and miscellaneous instrumentation. 

Now, while spending for other types of missile 
electronics is slated to increase as missile production 
gets into high gear, military buying of missile test-
range equipment is leveling off, may even slide some. 
Most of the test ranges are already equipped. Future 
missile test-range buying will be limited to build-up 
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of two ranges to test long-range ballistic missiles, 
repairing and updating other ranges. 
Below is a listing of known missile test ranges, 

with details On their use and electronic equipment. 
For the most part, each range is operated by one 
service or civilian agency but used for test firings by 
other branches. 

Navy 

• Naval Ordnance Test Station, China Lake, Calif. 
$200-million base. Conducts research, design, devel-
opment, limited production, testing and technical 
study of rockets and missiles, underwater ordnance, 
aircraft fire control. 

• Naval Air Ordnance Test Station, Chincoteague, 
Va. $6-million installation. Tests and evaluates avia-
tion ordnance, airborne pyrotechnics, guided missiles, 
missile and airborne countermeasures. Conducts 
scientific and engineering tests. 

• Naval Air Missile Test Center, Point Mugu, 
Calif. $85-million base, 35 percent of plant invest-
ment for electronics. Base tests and evaluates guided 
missiles, trains fleet units in their use. 

This electronic equipment is used: communica-
tions—uhf air-to-ground, vhf air-to-air, timing 
distribution, data relay links, radar (video) test com-
munications; tclemetering—fm/fm, ddm/fm, mag-
netic playback, airborne receiver/recorder; radar 
instrumentation—S-band 584/615, X-band (mobile); 
surveillance radars—SPS-8A, SI'S-6C, APS-20, SG-
LB; radar display (C IC)—plotting boards, indicators, 
chart recorders. 

Also, auto data reduction and computers—film and 
oscillogram receivers, auto TDN gear (hcrmograph), 
auto-doppler counters, 113\1-650, RAYDAC; c-w 
systems—velocimeter, tridop; optical—theodolite, 
CZR-1 (Bowen), mobile optical tracking units, drone 
camera pods (airborne); instrumental control center; 
frequency-interference control equipment; and com-
mon electronic test gear—oscilloscopes, meters, 
recorders, standards. 

Army 

• White Sands Proving Ground, Las Cruces, 
N. M. 

• Redstone Ordnance Arsenal, Huntsville, Ala. 
includes $ 12-million test arca with computation lab 
to develop and operate simulators, guidance and 
control lab to test and develop inertial guidance 
systems and systems analysis and reliability lab. 

• Ft. Churchill, Manitoba, Canada. 

Atomic Energy Commission 

• Ballistics Range, Tonopah, Nev. Located within 
Air Force bombing and gunnery range. Temporary 
$450,000 installation scheduled to close in 1959. 

Tests ballistic drops of bomb shapes, and probably 
missile warheads, during development. No explosives 
actually fired. Electronic gear includes instrumenta-
tion station, controls and communication facilities. 

National Advisory Committee for Aeronautics 

• Wallops Island Pilotless Aircraft Research Field 
Station, Va. I las about $ 3-million worth of elec-
tronic installations, notably telemetering stations and 

radar tracking. Fires rockets to launch instrumented 
models of research vehicles. 

Air Force 

• Patrick Air Force Base, Cape Canaveral, Fla. 
Launching site for range running about 5,500 miles 
southeast to Ascension Island in South Atlantic. 
More than $ 100 million in instrumentation has been 
installed. Range includes series of island telemeter-
Mg stations: Grand Bahama, Eleuthera, San Salva-
dor, Nlayaguana, Grand Turk, Dominica, St. Lucia 
and offshore Brazilian islands. Joint range operators: 
Pan American World Airways and RCA. Over a 
dozen missile contractors and subsystems manufac-
turers use the range. Will be launching site for the 
Navy's Vanguard earth satellite. 

Right now, contractor can fire a missile at least 
1,500 miles and get complete test data during flight. 
Telemetering receiving stations, tracking radar sites 
and command destruction equipment arc completely 
set up that far. Up to now, most test firings have 
been on long-range air-breathing missiles, such as 
Matador, Snark, Navaho. Range is undergoing ex-
pansion to get ready for long-range ballistic missiles, 
Thor, Jupiter, Atlas and Titan. 

Monopulse radars for specialized tracking of high-
altitude trajectories and advanced optical systems, 
astronomical telescopes and radars, arc being set up. 
To extend radar and optical tracking systems for 
greater ranges, Commies AZUSA e-w system and 
COTAR (COrrelation Tracking And Ranging) arc 
being installed for ballistic missile tests. COTAR's 
main use is to track the reentry phase at down-range 
sites. 

• Camp Cooke Military Reservation, Lompoc, 
Calif. Being converted into a base to train ballistic 
missile units, likely to be one of earliest ICBM sites. 

• Holloman Air Force Base, Alamogordo, N. M. 
Flight tests short-range missiles. 

• Edwards Air Force Base, Muroc, Calif. Static 
tests rocket engines. 

• Eglin Air Force Base, Valpariso, Fla. 

• New $4.5-million base is planned at Winslow, 
Ariz. For high-speed ballistic testing. May replace 
AEC's Tonopah range. 
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Is This Facsimile's Year? 
Several manufacturers say yes, some say maybe 

Telephone company enters service field, Western Union expands 

$5 million possible in year, $ 100 million in ten 

FACSIMILE is getting new attention this year from 
manufacturers and potential customers. 

New York Telephone Co. entered commercial 
facsimile service field March 1, its earlier proposed 
rates going into effect. Company is leasing lines to 
customers' machines, renting machines to customers 
who don't want to buy their own. 

• Other Bell companies arc experimenting with 
facsimile transmission, may soon file rate schedules 
with regulatory commissions. 

• Reynolds Metals and Western Union recently 
unveiled interstate facsimile network using AT&T 
lines and WU facsimile machines. System alter-
nately sends voice and facsimile over same circuit. 

• WU says 35 million telegrams are sent annually 
over fax units, and its investment in facsimile equip-
ment is more than $15 million. WU has 30,000 
desk units, plans 6,500 more in 1957, 20,000 in five 
years. 
Equipment makers are hopeful of selling machines 

to communications companies, military services, gov-
ernment agencies and industrial customers. 

Most manufacturers feel 1957 will at least see the 
start of a big push in facsimile. 

• Charles J. Knight of Electronics Communica-
tions, says market surface hasn't been scratched but 
1957 will be the breakthrough year, with several hun-
dred thousand units sold in the next few years. 

• Elliott Crooks, vice president of Hogan Labora-
tories, guesses the equipment and paper market will 
shape up this way: $3-5 million in 1957, $ 35-50 mil-
lion in five years and $75-100 million in ten years. 

• Milton Alden, president of Alden Products, says 
$3-5 million may be achieved in 1958, a $25 
plateau in five years. 

Manufacturers look for two kinds of facsimile 
equipment markets, direct communications and high-
speed instrument recording. Fax is being used for 
direct radar recording, flaw detection in gun barrels, 
oceanographic studies and visual recordings of infra-
red, sonar and other detection devices. 

Military interest is high in all services, including 

TECHNICAL changes to watch 
• European computers like Ferranti's lightweight Pegasus (upper 

right) show ingenuity to make up for tight R&D budgets. Harvard pro-
fessor reports on technical innovations, design philosophy seen while 
traveling abroad. (p 42) 

• Water-stabilized electric arc (lower right) develops 14,000 K tem-
peratures for testing equipment for missiles and rockets. A longer range 
use: developing ion-stream propulsion systems for missiles or even 
space ships. (p 40) 

• Silicon-carbide rectifier handles several amperes at temperatures 
up to 1,200 F with over 90-percent efficiency. GE Research Lab 
announces efficiency at 1,200 F is not significantly different from 
room temperature. A heat sink keeps junction temperature close to 
ambient. The rectifier has operated down to — 100 F. Semiconductor 
devices made with other materials have operated up to 400-500 F. 

Present silicon-carbide rectifier is a laboratory device. Other solid-
state devices including transistors will depend on progress in prepara-
tion, especially purification, of highly stable but extremely stubborn 
silicon carbide. 
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Strategic Air Command and Army Signal Corps. 
Several projects are underway. 

Aircraft firms are transmitting engineering data 
between plants as far apart as California and Florida. 

Portable pushbutton office duplicating machines 
are being marketed which provide fax photo plates 
to run on an offset duplicator. 

• Facsimile equipment is used by TVA to transmit 
daily power load requirements from control points 
to generating plants. 

Potential customers for private facsimile networks 
include mail-order houses, insurance firms, credit 
agencies, department stores, publishers, banks, hotels, 
airlines, railroads, truckers, pipelines, power, oil, tire, 
rubber, metal and paint companies, and police or-
ganizations. 

Several firms see facsimile as a supplement to 
leased telephone and telegraph lines, hope to lower 
price of a transmitter-recorder unit to $3,000 in 
two years. 

Bar Some Translators 
SUDDEN growth of tv translator stations causes FCC 
to take a second look. Commission proposes to 
restrict new translators to areas which have no corn-
mercial tv station competition, put them off the air 
when regular tv stations go on the air in the sanie 
area. 

Translators, authorized about a year ago to expand 
tv coverage, have increased some 400 percent in past 
four months. Total authorized now is over 40. 
More than 50 applications are pending. 
Thus far most interested in pulling a broadcast 

signal out of the air, translating it to uhf and re-
broadcasting it on low power have been city govern-
ments, service organizations not interested in profit. 

Restriction move, most observers feel, will have 
little effect on translator growth. Most areas that 
have translators or will have them are too remote or 
too small for commercial tv stations. 
Comments on the proposal are due June 3. 

PRODUCTION and SALES 

1956 

gm TUBES 
1954 

tee DIODES 
11.1 TRANSISTORS 

1955 ;•;•>:•;«•;•;•:«•; 

;;;•>>>>>>>>>>>>>>•;•»>>>>>>>> 

TYPES OF UNITS 100 200 300 400 

SOURCE: RETMA 

500 600 700 

Tube, Transistor and Diode Types Multiply 
TOTAL RETMA type registrations 
of tubes, diodes and transistors 
increased 70 percent between 1954 
and 1956. Registrations in three 
categories totaled 360 in 1954, 
compared with 619 in 1956. 

In 1956 type registrations com-
prised 354 tubes, 153 diodes and 
112 transistors. In 1954 breakdown 
was: 272 tubes, 70 diodes and 18 
transistors. 
Tubes represented 76 percent of 

1954 total; diodes 19 percent and 
transistors 5 percent. By 1956 tube 
proportion declined to 57 percent. 
Diodes jumped to 25 percent and 
transistors to 18 percent. 

• Tv receiver production in Jan-
uary 1957 totaled 450,000 units, 
compared with 588,000 in January 
1956. About 15 percent of January 
1957 production contained uhf 
tuners. Sales to consumers in Janu-
ary 1957 of 611,000 sets were be-
low 614,000 sets sold in preceding 
January. 

• Picture tube sales in first 
month of this year totaled 761,000 
units worth $ 13.6 million, which 
compares with 892,000 tubes worth 
$17.0 million sold in January 1956. 

• Receiving tube sales in January 

1957 amounted to 37.6 million 
tubes worth $ 31.1 million, while 
40.1 million tubes worth $31.1 
million were sold a year ago Jan-
uary. 

• Radio receiver production and 
retail sales in January were up from 
the same month last year. Produc-
tion, including 522,000 automobile 
receivers, totaled 1,086,000 sets 
compared with 1,079,000 sets pro-
duced in January 1956. 

• Electrical appliance tv, radio 
set and electronic part wholesaler 
inventories in January were 10 per-
cent above preceding January. 
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Production Geared to Sales 
• Deliveries aided by combined control 

• Team gives top executive more time 

• Increased business follows better service 

HERE ARE two questions of growing concern to grow-
ing concerns: flow do you make delivery promises 
good? How do you develop a management team in 
a one-man company? 

Component Manufacturing Service, Inc., was two 
to four months behind delivery dates for molded-on 
plastic connectors. First corrective stcp was to 
develop combined controls for sales and production. 
Then, foremen training and responsibility realign-
ments backed up the controls. 

Within two months delivery promises were met. 
Within a year, Component's business tripled; it's 
now in the $ 1-million bracket. 
At New England Transformer, a Production 

Order Book helps delivery dates. The book has 
three classifications: 
Order accepted, all raw materials on hand. 
Order accepted, raw materials partially on hand 

and ordered. 
Orders delayed, reasons. 
Using this book, production manager Leon Free-

man plans and balances production. The book does 
more than keep him ahead of orders. It quickly 
shows hills and valleys in customer requirements. 

How does a small electronics firm plan for in-
creased business? A job-lot production-control sys-
tem tells how much business is on hand. To this, 
add customers' predicted future requirements. These 
factors help company executives determine needed 
additional employees, machinery, working capital 
and space. 

Says Randy Barker, president of Component: " In 
our case, we set up a larger night shift and planned 
to more than double our plant space." 
Over at Rode, Inc., President. Robert Alfred 

faced a common problem: lack of time. He solved it 
by replacing his one-man system with a management 
team. 

Production responsibility and authority was placed 
in the hands of a man already doing the job, but 
previously without title or definite job scope. The 
person interviewing salesmen and actually purchasing 
was named purchasing agent-office manager. Alfred's 
chief inspector took over quality control. 
Then the setup was wholesomely different. In 

addition to having clear-cut duties, cadi individual 
had more opportunity to show his abilities. Per-
haps most important, President Alfred had time for 
top-level matters. 

Simply forming a team usually isn't enough. To 
score well, a team needs training. Industrial con-
sultant Harvey C. Krentzman talks about this phase 
of growing successfully. 

"A management team should meet periodically. 
Each member should have continuing advice. Prob-
lems and situations change. So do methods of solv-
ing them." 

A mistake most small firms make, says Krentz-
man, is to "form a management team, instruct it, and 
then forget it. That is%lmost worse than having no 
team at all." 

Effectiveness of individuals is gaged by specific 
measurements. Two examples: relationship of direct 
labor costs to weekly billings is a yardstick used on 
production. Percent of rejects tells« how well quality 
control is doing. 

Make Mine Rare 
Swift studies meat preservation with a million-
electron-volt GE electron-beam generator. Irradia-
tion effectively' sterilizes meat, retarding spoilage 
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TI MIL-Line Precision Resistors 

TI PROGRESS REPORT ON PRECISION 

ARSON RESISTORS . 

HOLD TOLERANCE...EVEN WHEN DRIPPING WET! 
Soaking wet, dried out, or 'shook up' — TI MIL-

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

For ease in design, production, and maintenance 

For complete data, write for 

Bulletin DL-C 539. 

... for improving the reliability and saleability of 

your products, the moisture resistance of TI 
deposited carbon MIL-Line resistors is just one 

field-proven factor. You also get a choice of 1, 
2, or 5% tolerances... high stability over wide 
temperature ranges and under full load ... low 
negative temperature coefficients ... negligible 
voltage coefficient and noise levels ... long shelf-
life ... wide selection of sizes and resistance 

values ... reasonable prices ... and, if desired, 
reel-type packaging for automation. 

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

TEXAS INSTRUMENTS 
INCORPORATED 

6000 LEMNION AVENUE DALLAS 9. TEXAS 



Marine Sales Show Upturn 
$7 million seen for 100 ships planned or building 

New tankers, replacement shipping will sustain demand 

Radio, radar, gyros and navigational gear will benefit 

MANUFACTURERS of electronic equipment for mer-
chant ships are enjoying their biggest sales boom 
since the war. The market looks good for several 
years. 
The boom comes from the sudden spurt in mer-

chant shipbuilding, particularly of tankers. 

There are well over 100 ocean-going ships either 
building or definitely contracted that will require $7 
million dollars worth of electronics. Average ship 
has $60,000 to $70,000 dollars worth of electronics. 

In addition, off-shore oil developments and inland 
waterway shipments have created a big demand for 
smaller ships that use much of the same equipment. 
Foreign shipyards are jammed with shipbuilding that 
often uses U. S. electronic equipment. 

Outlook is for shipbuilding, both domestic and 
foreign, to stay active through the 1960's, possibly 
longer. 

Activity arises from demand for more tanker ton-
nage, and ship replacement programs being started 
by major shipping companies as war-built fleets 
became obsolete. 

Here is the electronic equipment used on ships: 

• By law, most ocean-going ships and some smaller 
ones carry radio transmitters and receivers. These 
are often sold as a console that includes 300-watt 
low-frequency transmitter, 250-watt high-frequency 
transmitter, auto-alarm (automatic keyer to transmit 
SOS signals), battery-operated emergency transmitter, 
low-frequency receiver, high-frequency receiver and 
power supply. Price of this equipment is around 
$7,000. 

• Gyroscope compasses are standard equipment 
for major ships. They consist of a master gyro, up to 
eight repeater compasses, course recorder and gyro 
steering system. Price runs around $24,000. 

• Loran is optional equipment, but the trend is to 
install it on ocean-going ships. Price is about $ 5.000. 

• Most merchant ships are now equipped with 
radar. 'Ile radar set used on merchant ships runs 
about $ 10,000. 

• Many ships are equipped with direction finders. 
Prices run from $2,500 to $4,000. 

• Depth sounders range from $6,000 to $9,000. 

• Most ocean-going and some smaller ships are 
required to carry portable lifeboat radiotelegraph 
transmitter and receiver. Price: under $1,000. 

• Some ships carry extra equipment sue' as ship-
to-ship and ship-to-shore radiotelephone gear. 

With close to 1,000 ocean-going ships operating 
in the U. S. merchant fleet, repairs, spare parts and 
replacements for electronic equipment ‘‘ ill help boost 
the market in the shipping field. 

Chemical Traffic Cop 
Combination of electronic instruments is used by 
Rebels Company to control flow of acids, carbonates 
and salts. Technician is setting Potter Aeronautical's 
13-tube automatic totalizer to shut off flow at 
desired volume 
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Panels for home, lamps for airports herald . . . 

New Field: Electronic Lighting 
Manufacturers 

CAA considers 

entering electroluminescence market 

$1.3 malion airport flash 

More stage and studio lighting uses thyratron dimmers 

LIGHTING engineers chide electronics people for dis-
owning arc and fluorescent lamps. But there are 
new lights more truly electronic. 

Front runner for a universal market is electro-
luminescence (EL). It promises a good outlet for 
transistor and electron-tube oscillator power supplies. 

Westinghouse formed an EL commercial team in 
February after nine years of development. It still 
faces problems, but hopes to be selling in two years. 
EL cells arc plates of phosphor embedded in 

dielectric, sandwiched between conductors. Elec-
tricity frequency and type Of phosphor determine 
color, voltage controls brightness. 

Efficiency is still too low for general use. Theo-
retically, EL cells will work 10 times better than 
incandescent lamps, twice as efficiently as fluores-
cent. Nothing wears out. Panel-type lighting is 
shadowless. 

Ultimate aim is operation on 60-cycle current. 
But electronic oscillators would not even then be 
knocked out, thinks George B. Saviers, the firm's 
EL commercial engineering head. They'd still be 
needed for color shifting, architectural drama, dis-
play effects, suiting moods of future homeowners, 
varicolored signal and warning devices. 

Immediate application of EL may be simple, fail-
proof instrument pane: lighting. Sylvania has been 
putting out electroluminescent dial faces for three 
years. 

Several firms are investigating electroluminescence 
for flat color tv tubes and other imaging devices. 
Light amplification with phosphors is presumed to 
be the key. Computer firms are researching circuits 
for exciting phosphors and photoconductors for 
memory storage. 

Electronic aids arc already well established in 
many lighting markets: electronic flash approach sys-
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tenis (EFAS) for airports, stroboscopic equipment 
for photography and testing, photoelectric outdoor 
lighting controls and dimmers for studio and theater 
stage lights. 

The CAA may spend $ 1.3 million through fiscal 
1960 on 32 EFAS installations. Sylvania and West-
inghouse are making five installations. 
EFAS has been installed by CAA at Andrews Air 

Force Base and ARDC will install a system at Dow 
Air Force Base. Both are test projects. ARDC 
reports that Military Air Transport Service is in-
terested. 

In EFAS, timed capacitor surges send a brilliant 
light flashing along a series of lamps leading to the 
runway. _ It helps pilots leaving overcast get their 
wheels on the ground. 
Century Lighting says it has installed 50 thyratron 

stage dimmer systems in the past five years. Each 
has 12 to 100 dimmers at $700 each. Klicgl Brothers 
figures about 10 percent of theatrical and tv studio 
lighting is electronic. Magnetic amplifier dimmers 
appeared last year. 

Since 1952, GE has sold 1,000 dimmers designed 
for fluorescent light groupings. Price is $ 145 less 
tubes. 

Lighting fluorescent lamps by an external radio-
frequency field is old hat, but Sylvania now has an 
r-f lamp with its own power supply. 

Induction coil heats a disk to incandescence, 
giving high-intensity stable beam without optics. 
Movie-makers, who helped develop it for film print-
ing, arc expected to be customers. Other antici-
pated uses: color tv tube processing, radar display, 
infrared spectroscopy. 

Silicon Cells Lead 
EFFICIENT conversion of sunlight into electrical en-
ergy is not following a straight line. Military and 
industrial researchers are taking several paths. 

Photovoltaic cells made of silicon arc in the lead 
today. These were announced three years ago by 
Bell Labs as part of its work in solid-state physics. 

'they can produce enough power for certain rural 
telephone repeaters and other relatively low-power 
needs. But something better than silicon might 
broaden uses. 

Silicon cells now convert 10 percent of usable 
sunlight into electricity. Top theoretical efficiency 
is 22 percent. 

Indium phosphide, gallium arsenide, cadmium 
telluride, selenium, aluminum antimonide and cad-
mium selenidc are among other useful semiconduc-
tors. Selenium stacks are being made, but their effi-
ciency is only a few percent. 
A Texas Instruments investigator suggests stacking 

several types of semiconductor materials. 

Technical DIGEST 
• Combined interferometer and 

bidirectional counter for accurate 
dimensional measurements is 
manufactured by Link Aviation, 
Inc. It uses phototubc and elec-
tronic counter to count light fringes 
resulting from movement of sens-
ing spindle. Instrument is readable 
within 0.000001 inch. 

• Magnetically polarized ferrites 
such as Fcrroxdure and magnetized 
Fcrroxcube show promise for wave-
guide applications up to 30,000 
me, as result of research by Philips. 
Plates and other shaped pieces of 
material are placed inside wave 
guide in controlled magnetic field 
to give directional isolators. 

• Aluminum-clad steel is prov-
ing to be 'Useful in the manufac-
ture of electrodes in high-reliability 
tubes. It gives advantage of dark 

surface without giving off loose par-
ticles during mounting, scaling, 
exhausting and operation. Raytheon 
finds such particles a serious prob-
lem on grids. 

• Strips of metal foil called chaff, 
ejected at timed intervals from 
missile, permit radar tracking dur-
ing entire 100,000-ft high flight. 
Technique, reported by NOL. 
makes possible missile propellant 
and flight testing without loss of 
costly telemetering units. 

• Rural open-wire telephone lines 
can carry up to four times as many 
conversations per wire. It's donc 
by adding the Bell System's fully 
transistorized Pl carrier at central 
office and remote points. Printed. 
wiring boards give compact pack-
aging. Operation is from single 
new-type storage battery. 

• Latest refinement in electronic 
readers gives two scans for letter 

badly out of alignment. First scan 
notes limits of letter or character. 
divides it in hvo for centering sub-
sequent reading scan. Technique is 
used in ERA machine developed by 
'Ile Solartron Electronic Group 
Ltd. 

• Chromachron color palette de-
signed by KRON-TV engineers 
gives total of 91 color mixtures. 
Each is numbered and related to an 
accompanying 20-segment gray 
scale. Palette tells how color picture 
will reproduce in black and white 
so best possible monochrome pic-
ture is transmitted when program 
originates in color. 

• Coating tungsten or platinum 
filament wire with quartz permits 
operation in Pirani vacuum gages at 
much higher temperatures, gives 
better long-term accuracy. Quartz 
coating, only 0.002 inch thick, 
stops oxidation that formerly lim-
ited wire temperature. 
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Homes Wired for Sound? 
• Built-in intercom system may be integral part of tomorrow's home 

• Present home-intercom market is only $3-4 million a year 

• But home builders are becoming enthusiastic 

THERE WILL be lots of backtalk, electronic style, in 
the future homes of America. It won't be unwel-
conic either, if the home-intercom manufacturers 
have their way. 

It is a relatively untapped market; estimated sales 
were only $3-4 million during 1956. Manufacturers 
feel their product can be combined with a-m/f-m 
radio, fire and burglar alarms to benefit household-
ers and produce profits. 

John A. Deapen, Jr., electronics division manager 
of Roberts Manufacturing, Cleburne, Texas, says: 
"Industry placed intercoms in 3 percent of the 
1,200,000 homes built last year and in 1957 we ex-
pect it to increase to 10 percent of all new home 
construction. Expectations are that home construe-

Taking Out the Buzz 
Radiation from a power transformer is measured 
with a Brucl and Kjacr frequency analyzer in the 
Westinghouse transformer division's new test center. 
Tests are conducted in a shielded room to develop 
insulation with higher resistance to corona. Reduc-
ing radiation curtails interference with communica-
tions, radio and tv and defends against homing 
hostile missiles 

tion will be behind the '56 figure, but there will be 
a sizable market for intercoms." 

Construction executives attending a National 
Association of Home Builders show in Chicago were 
enthusiastic about the added sales push an installed 
intercom gives their homes. 

Intercom manufacturers say they have sets ranging 
in price from $89.50 to $500, but note that their 
best-selling units average about $130. 

Putting low-cost intercommunication equipment 
into the home is a relatively new enterprise. Only a 
few years ago manufacturers began merchandizing a 
simple circuit addition to permit a radio's audio am-
plifier to be used as an intercom. Since then, the 
field of radio-intercom built-ins with extension 
speakers throughout the house has mushroomed. 
There are at least a score of manufacturers. 

At least one manufacturer is doing research on 
transistorization of his product, and developing 
printed circuits for inclusion in the future. High-
fidelity intercoms are being studied by most firms. 

Heat dissipation is no problem for built-in's, pro-
vided the carpenters do not box in the units too 
closely. Many manufacturers feel an intercom sys-
tem is a good do-it-yourself project for the home-
owner. 

Uses for a built-in home-intercom system include 
baby-sitting, door-watching and fire-warning. By 
leaving room loudspeaker-microphones on all night 
feeding into the master bedroom loudspeaker, the 
slightest movement in any room is amplified. Heat-
actuated switches can be connected to each room 
loudspeaker-microphone to buzz when room heat 
reaches 140 F. 

Most home builders feel intercom systems are best 
suited for new homes in the $15,000-and-over class. 
Selling established homeowners will be a harder 
task. 

A successful builder and former president of both 
the National Association of Home Builders and the 
National Association of Real Estate Boards, Robert 
P. Gerholz, looks at the intercom this way: "We 
started about 12 years ago with flush wall radios, no 
extension speakers. Now in some 400 houses we've 
built recently, we have treated the intercom like 
lumber or any other product. We cost out the 
intercom and handle our profit the same way." 
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SAN DIEGO LAS CRUCES 

e are . nies in t rung of 

our eighth office in Tucson, Arizona. Neely Enterprises' growing family of 
offices offer the finest and most complete service to answer the increasing 

need fcr instrumentation in the electronics industry. 

Each of the eight offices are strategically located and staffed by fully qualified 
engineers with broad electronic instrumentation background. This on-the-spot 
representation by a Neely engineer can save you and your organization valu-

able en3ineering time. 

Call a Neely engineer from one of the eight offices conveniently located near you. 
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The 0 

Curtiss-Wright 
"SNAPPER" 

NEW CONCEPT... ADVANCED DESIGN 
IN THERMAL TIME DELAY RELAYS 

• Eliminates chatter with snap action 

• Single-pole, double throw contacts 

• Wide ambient range (-65°C + 100 C) 

• For military, commercial and 
industrial applications 

• Metal envelope (7 or 9 pin) 
miniature or (8 pin) octal 

• Glass envelope in 9 pin miniature 

• Preset time delays in metal from 
3 to 90 seconds, 
glass from 5 to 60 seconds 

Write to Thermal Devices Department 
for latest data sheets 

(&) 
ELECTRONICS DIVISION 
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MOBILE TRANSMITTER AUTHORIZATIONS 

1955 1956 1955 1956 1955 1956 
LAND TRANS- INDUSTRIAL PUBLIC 

PORTATION SAFETY 

Public safety sets pace as .., 

Mobiles Hit $ 50 Million 
New systems multiply rapidly 

Police, taxis, utilities big users 

Truck and industrial sales going up 

MOBILE RADIO has come a long way on land since the Detroit police set 
up station KOP in 1920. 1956 new equipment sales are estimated at 
$46 million, including railroad, and are expected to hit $ 50 million in 
1957. 
The estimate is not ironclad because some producers don't disclose 

sales. But Motorola sees 1957 as another good year and GE, in a recent 
report, says its sales multiged five times in five years. 

This optimism is reflected in the latest FCC tabulations of station 
authorizations, for the period from mid-June. 1955, to the end of 1956. 
Public-safety stations went from 18,400 to 22,000 and land transporta-
tion 20,000 to 31,500, with most of the increase in citizens radio, a 
band that includes transportation and other uses. 
During 1955, mobile transmitter authorizations for transportation. 

industry and public safety jumped from 510,000 to 871,000. Probably 
60 percent were actually on the air. Figuring variables, the breakdown 
of sets in use is approximately: police, 30 percent; other public services, 
10 percent; taxis and utility companies, 15 to 20 percent each; industry. 
10 percent; petroleum and mobile citizens band operators, five percent 
each; railroads, three percent, and all others, one or two percent each. 

Manufacturers say sales in local trucking are catching on well, although 
there is virtually no market ii long-distance hauling. Large truck rental 
firms are offering radio service to customers who want to speed pickups 
and delivery. 
The special industrial classes, are booming, but older markets such 

as taxis and forestry are near saturation. Citizens Radio is running into 
channel interference in such cities as Chicago, New York, Los Angeles 
and St. Louis. Mobile users are working out time-sharing agreements 
as well as seeking additional channels. 

Want mors information? Use post card on last page. 
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4-Speed Phonos 

Enter Market 
PHONOGRAPH manufacturers who 
have dropped three-speed ma-
chines say consumer is buying four-
speeds even though cost is slightly 
higher. 

Fourth speed, 161 rpm, which 
augments old 78 rpm and newer 
331 and 45, appeared in multispecd 
phonographs in late 1950. 

Sales of so-called talking books, 
featuring Bible reading and world 
literature on 161 rpm disks arc in-
creasing. Planetary reduction unit 
which sells for $ 1.95 can be at-
tached to 331-rpm machines for 
conversion to 161. 
A 161-rpm record, with finer 

grooves requiring a finer stylus and 
lighter arm than those found on 
conventional four-speed phono-
graphs; has been made bv Columbia 
Records under contract for Chrysler 
Corp. Designed for music, the 
records are played on a specially 
built phonograph for use in auto-
mobiles. 

Studio Cameras 

25% of Market 
"ONE HAS to be terribly careful not 
to be gored and then crushed bv 
the monsters," said Noel Coward 
of his experience with studio tv 
cameras. 

$16 million worth of cameras 
are now roaming U. S. tv studios. 
These cameras, using image-orthi-
con tubes, represent one quarter of 
the whole tv camera market. 
Camera makers expect to sell a 

total of $ 22 million worth of broad-
cast cameras during the next ten 
years. The present market is in 
the neighborhood of $1 million a 
year. Sales of replacement image-
orthicon tubes are over $6 million 
a year. 

Studio camera sales should go 
above the present market level when 
present tv station license applicants 
get on the air. 

Another stimulant to increased 
sales is that new lighter-weight, 
smaller studio cameras will be on 
the market soon. These will use 
semiconductors in the camera 
chain. 

When speed is measured in 
mach numbers the new 

WALTHAM 

VERTICAL 

GYRO 

operates faster, 
more accurately 

Enables fire control systems 
to "think" more clearly 

The high reliability characteristics of the Waltham vertical gyro 
make it the logical choice of the systems manufacturer. Espe-

cially significant is the faster erection rate, for normal opera-

tional use or far a super-fast initial or in-flight erection cycle. 

Equally important is the longer operating life...and lower main-

tenance costs. Shock- resistant, vibration- resistant, hermetically 

sealed, this unit meets all military environmental conditions. 

PERFORMANCE 

VERTICAL REPEATABILITY: To within 10 minutes of arc cone. 

INITIAL-ERECTION (Super-Fast): From any standing position at any 
temperature from — 55 C to +71'C to within ±- 30 minutes of arc of 
Vertical within 25 seconds after application of power. 

IN-FLIGHT ERECTION (Super- Fast): Roll 180°/minute minimum. Pitch 
200 / minute minimum. 

NORMAL ERECTION: 5°/minute ± 1°/minute. 

FREE DRIFT: Roll, 0.3°/minute for any Pitch angle from + 60' to — 60°. 
Pitch, 0.3°/minute for any roll angle. 

OPERATING LIFE: 1000 hours minimum. 

SHELF LIFE: 5 years. 

Send today for engineering specifications and drawings. Facil-
ities are also available to manufacture precision mechanical 
and electro-mechanical assemblies to your specifications. 

Precision hos been Our business since 1850 

INSTRUMENT AND INDUSTRIAL PRODUCTS DIVISION 

WALTHAM WATCH COMPANY 

WALTHA M 54, MASS. 
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electronics Editor Bill MacDonald Probes 
the Industry's Technical and Business Status 

Despite 30 years of experience, despite a staff of 22 full-time editors, despite the 
parade of stories, feature-length technical articles, releases, reports and statistics 
that cross his desk... 

"Mac" spends nearly a third of his time in the field, as shown below,* with an 
executive on one side and an engineer on the other. 

That's why 46,000 important people in electronics pay to receive electronics 37 
times a year. 

And that's why advertisers buy the 37-time schedule ( 12 Technical Editions pub-
lished on the 1st of each month, 24 Business Editions on the 10th and 20th of each 
month, plus the mid-year Buyers' Guide) . 

* -Mac - is flanked by Fairchild Cornera & Instru-
ment Corp. Executive Vice President Richard Hodg• 

son fright, and Research Associate Charles Poppe 
(left). Equipment in the background is an Auto. 
matic Voice Data Link. 

A McGRAW-HILL PUBLICATION - 330 WEST 42ND ST., NEW YORK 36, N. Y. 
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Plug-in chassis checker proves . . . 

Automatic Testing Pays 
Equipment reduces test time 5 to 1 

Semiskilled labor relieves skilled 

Major advantages: uniformity, reliability 

AUTONIATIC equipment for production testing. costing SI million, is 
paying off in Westinghouse's Baltimore Air Arm division. Increased 
production, labor efficiency and product quality as well as reduced cost 
are immediate benefits. 

Substantial future business is expected from manufacture and sale 
of test equipment for military use in the field. 

Plans for the next five or ten years are directed toward production 
flexibility. "We look forward to the day," division manager S. W. 
Herwald says, "when we can take a bill of material of any device to be 
built and punch cards related to this bill of material and come up with 
complete manufacture and test of the apparatus within a minimum 
number of manhours." 
Devoted entirely to products and facilities for national defense, Air 

Arm's products fall into five basic categories: fighter armament systems, 
computers, missile systems, automatic flight control systems and aircraft 
defense systems. 

Formerly, testing alone consumed 30 percent of the total hours 
needed to produce a system. 

"In many cases labor savings of 90 percent have been realized with 
the new test equipment. Total test time has been reduced by a factor 
of five to one," says Hank Leone, test department head. 

Better utilization of manpower is achieved. Primary objective of 
automatic test gear is transfer of responsibility for decisions, judgment 
and mechanical skills from the operator to the machine. As a result 
semiskilled labor performs complex testing. 

"Cost saving is not the prime benefit to conic from the test equip-
ment." R. K. McDevitt, manager of manufacturing. says. "Uniform 
equipment, reliability and adequate maintenance by semiskilled person-
nel in the field are the major assets." 

mr. manufacturer: 

on or about 

May 15 
you will receive 

complete 
information 
on the new 

ELECTRONIC 
ENGINEERS 

MASTER 

a companion volume to 
The adeo -ateru.0 MASTER 

EEM is the new low cost way to 
catalog your products for year-
round, on-the-spot selling. Your cus-
tomers and prospects will buy more 
because they'll see more in EEM. 

Watch your mail for this impor-
tant announcement. Write today to 
make sure you're on the EEM 
mailing list. 

ELECTRONIC ENGINEERS MASTER 
60 Madison Avenue, Hempstead, N. Y. 
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Units go for heat bath as . . . 

Thermistor Uses Grow 
1957 volume $5 million 

Industrial uses increase 

Transistors aid thermistor sales 

THERNIISTORS arc gaining popularity as heat compensators in circuits and 
in temperature-sensing and recording instruments. One source estimates 
total volume at around $5 million annually, twice that of 1955. 

Thermistors, semiconductor devices whose resistance changes in 
proportion to heat absorbed, have been used in commercial quantities 
since the early 1940's. 

Leslie K. Clifton, chairman of Gulton Industries, sees a bright future 
for thermistors in industrial and consumer products. Present applica-
tions include: controlling temperatures in processing operations, monitor-
ing engine coolants, setting off fire alarms, turning off the oven when 
the roast is done, measuring temperature in aircraft, missiles and even 
human beings. 

Thermistors are used as microwave power detectors in ‘vaveguides and 
as heat-compensators in bridge circuits, tuned circuits and regulated 
power supplies. Increasing Lisa of transistor circuits, in which thermistors 
can offset heat effects, also helps sales. 

Prices for standard types of thermistors are $1 to $ 10. Various oxide 
blends give temperature ranges from —75 C to 500 C and sensitivities 
as high as 1/1,000 degree. 

Selenium Gets Priority 
THE GOVERNNI N I. is allowing in-
creased exports of selenium, with 
priorities for the military needs of 
our allies. 
A supplemental export quota of 

10,000 pounds of selenium com-
modities for the first quarter of 
1957 was set in February, in addi-

tion to the 10,000 pounds previ-
ously announced for this period. 
The Department of Commerce says 
an improved domestic supply of 
selenium makes this possible. 
The quota for the second quarter 

is 30,000 pounds. First considera-
tion is being given applications 

identifying a military end use. 
Export applications for the 

10,000-pound supplemental first 
quarter quota were accepted for 
Belgium, Japan, West Germany, 
Sweden and U. K. Such applica-
tions had generally been denied be-
fore this. 
An open-end export quota has 

been established for selenium-bear-
ing scrap materials. This means 
applications to export this com-
modity no longer must be sup-
ported by evidence that it is un-
salable in the U. S., nor contain a 
certification that it is being ex-
ported under toll or conversion 
agreement. 

Commodities under the new 
quotas include selenium powder; 
ferroselenium; selenium metal, ex-
cept selenium-bearing scrap mate-
rials; selcnious acid; selenium salts 
of organic compounds; selenium 
salts and compounds, including 
selenium dioxide; and selenium-
containing pigments. 

Bank Asks 

Computer Bids 

ATLANTA'S $370-million First Na-
tional Bank is asking 11 computer-
makers to bid on a million-dollar 
system tailored to fit bank book-
keeping requirements. 
The bank, 69th largest in the 

U. S., figures it can rent a system 
"with a production cost as high as 
$1 million." It plans to spend 
S200,000 to convert from present 
methods to the system it selects. 
"We expect to make our research 
available to other banks upon re-
quest," adds controller W. E. Pike. 

Atlanta First National wants a 
system capable of serving 100,000 
accounts, with daily handling of 
220,000 items, updating 190,000 
items and changing 68,500 ac-
counts. It wants an open-end sys-
tem to allow for unlimited expan-
sion. 

Invited to bid: Alwac Corp., 
Burroughs' Electrodata division, 
Datamatic, GE, IBN I, Laboratory 
for Electronics, National Cash 
Register Corp., RCA, Remington 
Rand Univac, Teleregistcr and 
Underwood. 
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METALLIZED ALUMINA ASSEMBLIES 
fit your production needs PRECISELY! 

Accurate workmanship and high-strength bonds 
are the two most-wanted characteristics of metal-
lized ceramic products. Through years of inten-

sive research and development, Stupakoff has 
perfected the techniques by which these charac-
teristics are obtained. Close control of chemical 
reactions, metallic deposits, firing atmosphere 

and temperature, and certain other operations 
assures strong, tight ceramic-to-metal bonding. 
Skillful workmanship and modern manufac-

turing equipment and processes guarantee the 

accuracy and dependable uniformity of the 

SUIPAKOFF DIVISION OF 

WRITE DEPT. E 

products. 
Representative examples of Stupakoff Metal-

lized Ceramics are shown above. They are held 

to tolerances as close as -r .005 in. and made for 
assembly by either hard or soft soldering as 
required. Strict torque requirements can be met 
if necessary. Many parts are copper plated to 
reduce oxidation. 
We invite you to make use of Stupakoff's 

engineering facilities to develop metallized ce-
ramic parts that are precisely right for your 
assemblies! 

The CARBORUNDUM Company 
LATROBE, PENNSYLVANIA 
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DEPARTMENT OF DEFENSE 

R&D SPENDING 

MILITARY R & D CONTRACTS: FISCAL YEARS '54, ' 55,36 

North American 

General Electric 

Western Electric 

Boeing 

Hughes 

General Dynamics 

Martin 

Bell Aircraft 

Aerojet General 

B1LLION$ '54 '55 '56 
M1LLION$ 

Figures exclude contracts under $50,000 in fiscal 

1954 and under $ 10,000 in 1955 and 1956 

100 200 300 400 500 

Bringing new weapons out of the wood adds up to . . . 

$2.4 Billion Defense R&D in '56 
Spending up 250% since 1954 

$4.8 billion spent in 3 years 

239 firms garner $4 billion 

DEPARTMENT of Defense research and development 
contracts, which amount to 85 percent of all Fed-
eral funds spent for R & D, show an increase for 
fiscal 1956 over 1954 of more than 250 percent. 
Top recipients are heavy developers of electronic 

equipment. 
Of 300 top prime research contractors, 239 are 

commercial firms and 61 are educational and non-
profit. The commercial firms received over $4 bil-
lion in the three-year period 1954-1956. 
MIT, top noncommercial contractor for 1954-1956 

period with over $61 million in contracts, falls 17th 
in combined commercial and noncommercial listing. 

Second in noncommercial list is California Insti-
tute of Technology with more than $ 50.5 million. 
Prime research contractors place much R & D work 

with subcontractors. One large firm expects to sub-
contract 39 to 43 percent of recent Army Ordnance 
research contracts. 

MILITARY electronics 
• I la Wk ground-to-air missile, de-

signed to augment Nike antiaircraft 
batteries with striking powcr against 
low-flying enemy craft, " is in 
process of being put in produc-
tion," says Defense Secretary Wil-
son. Raytheon is prime contractor. 

• Jet stream research program— 
Project Arowa—by Navy will use 
AN/APN-67, automatic electronic 
navigator, developed by Ryan and 
Navy's Bureau of Aeronautics. 
APN-67 is also being used in 

Navy's Project Magnet, which 
measures direction and intensity of 
earth's magnetic field and Expedi-
tion Deepfreeze, in connection with 
Polar explorations during the ICY. 

• Sperry flight control instru-
ments and recording equipment are 
being used in testing and sailing 
operations of Navy's experimental 
submarine Albacore. "Six atomic 
submarines of the Albacore class 
will be built during 1957," says 
Rear Admiral A. G. Mumma, Bu-
reau of Ships chief. 

e Lightweight precision gyro 
compass system is announced by 
Sperry. Called C-11 Gyrosyn, 21-
pound, all-transistorized system uti-
lizing nonfloated gyros, is said to 
experience random drift rates un-
der severe stress and vibration of 
not greater than 0.5 degree per 
hour. 

CONTRACTS 
awarded 

Autoneties has orders totaling 54.34 
million for NADAR, electrome-
chanical magnetic tape recorder-
reproducer system. 

Navy's Bureau of Aeronautics 
will install NADAR valued at 
$540,000 in carrier and shore-based, 
all-weather aircraft for pilot evalua-
tion and training. 
USAF's 53.8 million order in-

cludes NADAR II kits for recorders 
and reproducers previously delivered 
to the AF. 

Minneapolis-1 Ioncywell will supply 
an undisclosed number of MB-5 
electronic automatic flight-control 
systems for USAF's F- 101B Voo-
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If it's worth engineers' time.aa 

,.it's worth engineered cable 

IV CAMERA 
CABLE 

Belden quality built to 
exacting specifications 
for black-and-white or 
color cameras. Harmo-
nizing color—lightweight 
for easier handling. 

MICROPHONE 
CABLE 

A type for every require-
ment, designed for high-
est efficiency, easiest 
use, longest service life. 

"Items from the 
Complete Belden Line" 

(WIREMAKER FOR INDUSTRY 

SINCE 1902 

CHICAGO 

Belden 
5-8 

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

VOLTAGE REGULATION 
IDEA FILE 

by C. A. Neumann 

ENGINEERING DESIGN IDEA: A.C. Controls D.C. 

General Electric Inductrols*, a-c induction voltage regulatons, can 
control d-c voltage or current. Here's how: 

INDUCTROL 
VOLTAGE REGULATOR 

RECTIFIER 
TRANSFORMER 

AC 

(.5  

RECTIFIER 
•  

DRIVE MOTOR 

INDUCTROL CONTROL   

DC 

FEEDBACK 
CONTROL 
SIGNAL 

Inductrols compensate for a-c line variations, rectifier aging effects, 
regulation as d-c load current varies, hold voltage (or current) to 1%. 

DESIGN BENEFITS: Inductrol's drift-free controls always keep 
voltage settings at desired level. Cost is low. 

RADAR APPLICATION IDEA: 

New England radar manufacturer uses three single-phase Inductrols 
to give precise phase-angle control, hold voltage to 1%. A three-
phase, motor-operated, manually-controlled Inductrol is used for 
tube warm-up. Power can be increased by raising voltage from 0 to 600 
in either two seconds or 30 seconds. 

DESIGN BENEFITS: Easy-to-install Inductrol introduces no 
waveform distortion into electronic systems. 

COMPUTER APPLICATION IDEA: 

Massachusetts computer manufacturer got line stability and proper 
tube warm-up by using both voltage stabilizer and voltage regulator. 
One Inductrol now does both jobs. 

DESIGN BENEFITS: Inductrol voltage regulators have an 
excellent space factor, require little maintenance. They neither 
affect, nor are affected by, system power factor. 

HEAT TEST IDEA: 

Boston electronics firm uses battery of infrared quartz lamps to 
simulate missile in-flight heat conditions. Lamps, energized suddenly 
on this 208-volt circuit produced rapid heat, but lack of warm-up 
time caused expensive lamp mortality. A complicated and expensive 
wiring-switching arrangement was considered, discarded in favor of 
3-phase automatic Inductrol voltage regulator. 

DESIGN BENEFITS: Inductrol voltage regulators have no 
brushes to maintain or replace; are rugged, designed for long 
life; are extremely accurate and reliable. 

FOR MORE INFORMATION write Section 425-8, General Electric Company, 
Schenectady 5, N. Y. 

*Trade mark of General Electric Company for Induction Voltage Regulators. 

Progress /s Our Most /mporiant Proect 

GENERAL ELECTRIC 

doo under a $ 15,516,675 contract 
with AMC. 

Magnavox announces a total of 
S171 million in government con-
tracts this year for airborne com-
munications systems, weather and 
navigational radar systems, radio 
direction finders and sonar devices. 

Texas Instruments has a $2,101,-
256 contract with Navy's Bureau of 
Aeronautics for AN/APS-45A radar 
sets, manufacturing drawings, de-
sign data and publications. 

Transitron will deliver signal gen-
erators amounting to 52,257,863 
to the Navy during 1957 and 1958. 

Aeronautical Systems will provide 
Army Signal Supply Agency with 
services, facilities and materials to 
conduct study in guided missiles 
and missile range instrumentation. 
Total: $262,020. 

Summers Gyroscope is contracted 
lw AMC for directional gyroscopic 
indicators, type C5C, amounting 
to S1,934,15.2. 

Minneapolis-Honeywell has a 
$415,312 contract with AMC for 
MA-2 low-altitude bombing sys-
tems. 

GE has two new AMC contracts: 
$7,437,458 for research, develop-
ment and testing of radar sets; $1 
million for automatic flight-control 
systems, type AN/ASW-10, for 
F-105B and F- 105C aircraft. 

Burroughs gets AMC contract for 
electronic data processing and trans-
mitting equipment slated for 
SAGE, valued at $ 1,828,149. Bur-
roughs' sales for SAGE program 
during past 12 months exceed S23 
million. 

I Iughes will produce weapons-con-
trol systems and support equipment 
for Convair's F-1 02A (which also 
carries Hughes' air-to-air Falcon) 
under S14,195,373 contract with 
AMC. 

Another AMC contract for 
$1,291,319 covers research and de-
velopment work on more advanced 
version of armament-control sys-
tem. 
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Radio-Tv Spur New Products 

Small size, low cost help assemblers as ... 

Cornell-Dubilier 

Firms Reveal New Components 
IN DESIGNING components for entertainment electronic apparatus, pack-
aging and cost are two important considerations. A rectangular speaker 
21 by 10 inches has been developed by Oxford Electric (P1) for radio and 
tv use. The 2N301 and 2N301A power transistors are announced by 
RCA (P2) for a-f output stages of auto radios. 

Variable resistors that snap into place on printed-circuit panels in 
tv sets are offered by Chicago Telephone Supply (P3). Sylvania (P4) 
announces the 12BL6, a sharp-cutoff pentode for use as an r-f or i-f 
amplifier in automobile receivers where plate and screen voltages are 
supplied directly from the battery. Workman Tv (P5) announces 
availability of their miniature resistors for transistorized radios. 

Announce More 
New Products 
L-13.1ND dummy loads announced 
by WacLine (P6) are rated at 1,500 
watts average and 5 megawatts peak 
power. . . . Tensitron (P7) an-
nounces an instrument for rucasur-

ing tape tension that is expected 
to be helpful to the designer of 
tape recording and play-back equip-
ment. . . . Designed for telemeter-
ing applications, Panoramic Radio 
Products (P8) frequency calibrator 

furnishes 7 equally spaced frequen-
cies per channel. 

Hysteresis motors announced by 
Syntorque (P9) for servo applica-
tions arc available in single or dual 
speed types and with single or poly-
phase winding. . . . Genisco (P10) 
offers improved accelerometers for 
aircraft, missile and fire-control ap-
plications that are said to meet the 
requirements of MIL-E-5400 and 
MIL-E- 5272A. . . . Using 250,000-
ohm input summing resistors, 
Belock's (P11) transistorized servo 
amplifier has a gain greater than 
80 db and requires no preamplifier 
or power amplifier componenti. 

Hybrid T's are available from 
Microwave Development Labs 
(P1 2) for frequencies between 

For more information contact manufacturers listed p 36 
or circle numbers on READER SERVICE CARD (facing back cover) 

ELECTRONICS business edition — May 10, 1957 33 



IN TUBING% TOO... 

rIIRVINGTON MEANS 

NSULATION 'INSURANCE 

One of these Irvington* Tubings 
will solve your production problems 

#410 Series (Silicone Rubber Coated Glass)— 
For use at operating temperatures to 200° C. 
Used where heat stability and flexibility over 
wide temperature range are required. 

#440 Series (Vinyl Coated Glass)—Used where 
long time flexibility, high cielectric qualities 
and excellent push back are required. Has ex-
cellent abrasion and transformer oil resistance. 

#430 Series (Varnish Coated Glass)—Perfect 
tubing for phase connections because of excel-
lent cut-through resistance; combines the heat 
resistance of glass braid and the fine insulating 
quality of special varnish coatings. 

#400 Series (Varnish Coated Rayon)—A fine 
general purpose secondary insulation. Oil re-
sistant, and saturated with tough oleo resinous 
type varnish. 

Catalog #4201 ( Polytetrafluoroethylene)— 
Used over broad temperature range of 250 ° C 
to —90 ° C, for high frequency, low loss applica-
tions. Surpasses Class H temperature require-
ments. Has unique resistance to all chemicals. 

Temflex* (catalog #3003, Vinyl)—U/L ap-
proved for use at 105 ° C. Designed for appli-
cations involving varnish or baking cycles, for 
motors, coils, transformers. Resists oil, fungus. 

Catalog #3002 (Vinyl)—Possesses the broadest 
possible range of temperature applications in 
the vinyl field (90 ° C to —50 ° C). Fungus and 
flame proof; high chemical, abrasion resistance. 

Catalog #3007 (Vinyl)—Used for service at tem-
peratures as low as —70° C primarily on air-
craft and radar equipment for harnessing and 
conduit protection. 

In addition, other types of tubing are avail-
able for specific purposes. Fcr full technical in-
formation, call the "Electrical Desk" at your 
nearest 3M branch office. •Reg.7. M. 

RVINGTON 
DIVISION 

3M MINNESOTA MINING AND COMPANY 

MANUFACTURING COMPANY 

II ARGYLE TERRACE, IRVINGTON II, N. J. 
Wont more information? Use post card on last page. 

2,700 and 36,000 inc. . . . Polarad 
(P13) announces a sweep generator 
covering 1,000 to 15,000 mc at 60 
cps. . . . Alpha surface contamina-
tion can be measured by a portable 
survey instrument offered by Nu-
clear-Chicago (P14). 

Infrared-sensitive lead sulfide 
photoconductors for detection and 
guidance systems arc offered by 
Electronics Corporation of Amer-
ica (P15). . . Stable local oscil-
lators, available from Pitometer Log 
(P16) for use in moving-target 
indicating radars, arc tunable from 
1,200 to 1,350 mc.... Lightweight 
electrical connectors for military 
and industrial applications by Pyle. 
National (P17) arc said to. with-
stand adverse environmental condi-
tions. 

Federal Telephone and Radio 
(P18) announces a 3-D flux meter 
which measures strength of a mag-
netic field along each of its three 
rectangular axes. . . . Reels for I to 
2-inch tape are available from 
Standard Record Mfg. (P19) for 
use in data-processing equipment. 
. . . Sine-cosine and square-law 
function potentiometers arc offered 
in •standard and subminiature sizes 
by Ace Electronics ( P20). 

Designed primarily for industrial 
applications, Kenyon Transformer's 

(P21) a-c line-voltage regulators use 
a 2-stage magnetic amplifier. . . . 
Beckman Instruments (P22) an-
nounces a portable transformation 
ratio meter for production-line test-
ing of control mechanisms in 
guided missiles, radar and aircraft. 
. . . Peak power output of 15 kw 
is claimed for Levinthal Electronic 
Products' (P23) uhf klystron trans-
mitter for the 375 to 570-mc fre-
quency range. 

All-ceramic klystron tubes arc 
announced by Polarad (P24) for 
operation at 1,600 to 6,500 mc.... 
CBC Electronics (P25) is market-
ing a cathode interface-resistance 
test set which uses the Wagner 
two-frequency method. Speeds 
of 7,200 and 1,200 rpm arc avail-
able with Western Gear's (P26) 
400-cycle, 200-volt, 3-phase con-
stant torque motor for military 
applications. . . . Perkin-Elmer 
(P27) announces an improved auto-
zoom lens with a speed of f/3.5 
for vidicon tv camera tubes. 

Two ultrasonic transducers arc 
offered by Acoustica (P28) for use 
in high-temperature environments. 
. . . An audio amplifier tube, the 
Genalex KT88, is introduced by 
British Industries (P29). . . . Mack 
Electronics' (P30) harmonic wave 
analyzer has been designed for 
measuring amplitude of signals and 

EUCCI 
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Utilities Next? 
1"---

Atomic power people hope this will be a common sight soon. 
Pile operator views console controlling the experimental boiling water 
reactor at Argonne National Laboratory. It's on-stream and producing 
electricity. Square panels are log and linear flux-level indicators 
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harmonies from 10 to 500 kc. 

A 10-ampere 4-pole relay devel-
oped by Allied Control (P31) is 
said to meet requirements of MIL-
R- 57 57B, MIL-R-6106A and MIL-
R-25018. . . . Called Dehaply, 85 
capacitors, a line offered by bear-
born. Electronics Laboratories 
(P32) arc said to have a small uni-
form capacitance change with tem-
perature. 

Called I lipermag a magnetic 
core ay,iilable from Westinghouse 
(P33) is for magnetic amplifier re-
actors, transductors and other mag-
netic devices. . . . Film-type glass 
resistors in. values from 10 ohms 
to 4.2 megohms arc announced bY 
Coining Glass ( P34) for high-
temperature applications. . . . 
North hills Electric (P35) has 
developed a current stabilizer which 
controls current in 1-ma steps from 
1 to 600 ma at voltages from zero 
to 3,000 volts d-c. 

Square-wave generators offered by 
D. C. Brocker Labs ( 1'36) have a 
center frequency of 1 kc and a rise 
time of 0.4 microsecond. . . . 
Shock-mounted quartz crystals in-
troduccd bv Bulova Watch (P37) 
for operation in the frequency range 
of 16 to 330 kc are designed for 
missile and aircraft applications 
An epoxy-encapsulated push-pull 
magnetic deflection yoke an-
nounced by Svntronic Instruments 
(P38) fits .7,- inch diameter neck 
cathode-ray tubes. 

F-R Machine ( P39) is producing 
directional couplers for the fre-
quency range 2,600 to 73,000 inc. 
. . . Transistorized building-block 
h-pe logical circuits have been de-
veloped by Computer Control 
Company ( P40) for asynchronous 
digital computing, data handling, 
and logical analysis. . . . Telemeter-
ing f-m to voltage converters de-
veloped by Epsco (P41) are said to 
make corrections unnecessary for 
component aging, thermal drift and 
gain variations. 

ADC Electronics' ( P42) auto-

matic high-potential tester is said 
to speed up production line insula-
tion testing of connectors, trans-
formers, coils, relays. . . . Balanced 

e;itotlit tie Pe 
Wide Area Infrared Detection System 

Pinpoints Important Target Areas 

Manhattan at 10 P.M. This is how the city 
looks to a passive infrared detection system. 
The brightest spots reveal the areas 
of greatest activity ... the bright-
ness of each spot on the map below 
is a function of its temperature. 

Recently declassified, this photo-
graph was taken in 1951 ( using 
panchromatic film) with equip-
ment manufactured by Servo Corporation 
of America. At that time, Servo Corpora-
tion had already solved the problems of 
wide area infrared detection. 

To date, more than 20 different, passive 
infrared systems have been produced by 
Servo Corporation of America for our 
Armed Forces. They include: 
• Infrared Countermeasures 
• Infrared Reconnaissance Systems 
• Infrared Guidance Systems for Guided Missiles 
• Infrared Bombing Systems 
• Infrared Fire Control Systems 

To learn more about the application of 
infrared detection to military weapons 

▪ systems, please request "IR-9902-56B" 
on your company letterhead. 

SERVO 
CORPORATION 
OF AMERICA 

20-20 Jericho Turnpike 

New Hyde Park, L.I., N.Y. 
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DIVISION OF PLANNING AND ECONOMIC DEVELOPMENT 

Virginia Department of Conservation and Development 
State Office Bldg., Richmond, Va.—Telephone 7-4111 

CORONATION 

ROBE ... and 

your new plant 

In 1660, Charles 11 wore a rich 
coronation robe of Virginia-grown 

silk ... recognition of the Colony's 
loyalty to the crown during the 

Round Head era. Today, along the 
streets of Williamsburg and York-
town, the gnarled, centuries-old 

mulberry trees that once fed silk 
worms are reminders of that pioneer 
textile industry. But Virginia's 
modern textiles, from cotton to 
synthetics, are booming . . . up 
more than 300%! 

The industrial advantages 

behind that growth can profit your 
plant, too. Mild, high-production 

climate. Conservative manpower 
and government. Nearness to both 

the great Northeastern and grow-
ing Southern markets. Favorable 
freight rates to the Mid-west. Top 
quality transportation by land, sea 
or air. Varied raw materials at 
short-haul savings. Fine water ... 

ample low-cost electric power . . . 
natural gas . . . and limitless coal. 

For site- finding help and de-

tailed facts on Virginia communi-
ties . . . write or telephone in 

confidence. 

microwave mixers for operation be-
tween 7,800 and 8,200 mc arc 
available from Sage Laboratories 
(P43) with assured input vswr of 
1.25.1  NVire-wound resistors 
as small as inch in diameter are 
offered by Daven (P44) for missile 
and aircraft applications. 

Vibrators 14 inches high and 
inch in in diameter have been devel-
oped by Mallory (P45) for missiles, 
beacons and airborne equipment. 
. . . Four types of pimp silicon tran-
sistors (2N327, 2N328, 2N329 and 
2N330) arc available in packages 
suitable for automatic assembly 
from Raytheon (P46). . . . Produc-
tion of a 1 i-inch square panel 
meters, designed for mounting in 
edge-lighted panels, is announced 
by International Instrument (P47). 

New Product Makers 
P 1: Oxford Electric, 3911 S. Michigan Ave., Chi-

cago, Ill. 
P 2: RCA Sendeonductor Div.. Sommerville, N. J. 

Chicago Telephone Supply. Elkhart, Ind. 
P 4: Sylvania. 1740 Broaelway, New York, N. Y. 
P 5: Workman Tv, 309 Queen Anne ltd., Teaneck. 

P 6: 1VacLine, Inc.. 30 S. St. Clair St., Dayton 2. 
Ohio 

P 7: Tensitron, Inc., Harvard, Mass. 
P 8: Pantorainic Radio Products IS S. 2nd Ave., 

Mt. Vernon. N. Y. 
P 8: Panoramic Radio Products, 10 S. 2nd Ave., 

P 1 0 : Con I sm. 2233 Federal Ave.. Los Angeles 64, 

P11: Belock Instrument, 111-01 4th Ave.. College 
Point, N. Y. 

P12: 3IIcrowave Development Labs., 92 Broad St., 
Wellesley 57, Mass. 

P13: Polarad Electronics, 12-20 34 St., Long Is-
land City I. N. Y. 

P14: Nuclear- Chicago, 225 W. Erie St., Chicago 
IS, Ill. 

P15: Electronics Corp. of America, 1 Memorial 
Drive, Cambridge 42. Mass. 

P111: Pitometer Log, 237 Lafayette St., New York 
12. N. Y. 

P17: Pyle- National. 133.1 N. Kostner Ave., Chi-
cago 5I. Ill. 

P18: Federal Telephone & Radio, 100 Kingsiand 
Rel.. Clifton, N. 3. 

P19: Sialiclard Record Mfg., 70 N. San Gabriel 
Blvd.. Pasadena. Calif. 

P20: Ace Electronics Associates. Somerville, Mass. 
P21. Kenyon Transformer. 810 Barry St.. New 

York 59. N. Y. 
P22: Beckman Instruments, 25110 Fullerton Rd.. 

Fullerton. Calif. 
P25: Leventhal Electronic Products. 2;60 Fair 

Oaks Ave.. Redwood lily. Calif. 
P24: Polarad Electronics. 43-20 31th St., Long 

Island City. N. Y. 
P25: CRC Electronic,. 26(11 N. Howard St.. Phil-

adelphia :13. Pa. 

P211: Western Gear. Lynwood. Calif. 
P27: Perkin-Elmer, Norwalk, Conn. 
P20: Acoustics, Associates, Olenwemel Landing. N. Y. 
P29: British fistustries, 80 Shore Rd.. Port Wash-

ington, N. Y. 
P:IO: Mack Electronics Div., 1120 S. 2 Si., Plain-

field. N. J. 
PSI: Allied Contred. 2 K. End Ave., New York 21, 

P32: Dearborn Electronics tabs., 1421 Wells St., 
Chicago. Ill. 

P33: Westinghouse Electric. Box 227 8, Pittsburgh 
30, Pa. 

pa1: Corning M ISS, Corning, N. Y. 
P35: North Hills Electric. 4112 Sagamore Ave.. 

Mineola, N. Y. 
P16: D. C. 'Rocker Laboratories. P. O. Box 967, 

Sunnyvale. Calif. 
P57: Bulova Watch. Woodside 77. N. Y. 
P38: Syntronie Instruments, 17(1 Industrial Rd., 

Addison. Ill. 
P39: F- It Machine Works. 26-12 Borough Pl.. 

Woodside 77, N. Y. 
PIO: Computer Control Co., Wellesley, Mass. 
P-11: Epsco, 588 Commonwealth Ave., Boston 15. 

Mass. 
P42: ADC Electronics, 6765 Paramount Blvd., N. 

Long Beach. Calif. 
P43: Sage Laboratories. 30 Guinan St., Waltham. 

Mass. 
P11: Dave,, Co.. 530 W. MI. Pleasant Ave.. Liv-

ingston. N. 3. 
P15: P. It. Mallory & Co.. 3029 E. Washington 

St., Indianapolis 6. Ind. 
P-I6: Raytheon, 55 Chapel St., Newton 58, Mass. 
P-17: International Instruments, P. 0. 00K 2954, 

New Haven IS. Conn. 
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FCC Takes Uhf Action 
Will scrap allocations table 

Action slow in coming 

Congressional concern forces move 

BECAUSE of furror over uhf television's future, indus-
try tugging at the Federal Communications Com-
mission, this agency moves to grant stations without 
a table of allocations. Drastic MOVC in policy, it 
will please sonic. dismay others. It may aid uhf. 

Ever* since FCC lifted its freeze on new station 
assignments over three years ago, one question has 
plagued it: What to do about uhf? 

Practically every expert in the broadcasting indus-
try who has testified before FCC or congressional 
committees investigating the problem has agreed that 
there arc not enough vhf channels to go around, that 
tv's future depends on uhf. 
However, experience appears to indicate that uhf 

stations can not coexist in the same town with vhf. 
They have a strong tendency to go broke. 
FCC began to practice what it calls "selective 

deintermixture." This means the agency takes up 
station channel allocation applications o'ne by one 
or in small bunches, and decides to make this market 

all uhf, that market temporarily all vhf, another 
market half-and-half. 

After nine months of laboring over pending cases, 
FCC has found it possible to make just a handful 
of city-by-city determinations. Most of these deci-
sions have been tentative. 
Meanwhile, Congress—particularly the Senate In-

terstate and Foreign Commerce communications sub-
committee—has been prodding FCC to "do some-
thing." 
FCC's tentative decisions seem to favor vhf for 

large cities, uhf for smaller ones. The agency is 
reported to be considering Evansville, Ind.: Fresno, 
Calif., and Peoria, Ill, all uhf markets. 
New Orleans, which was scheduled to be made 

predominantly uhf, comes out of the FCC as more 
vhf. Boston, St. Louis, Miami, Seattle and Indi-
anapolis get new vhf's. 

According to Chairman George McConnaughev, 
the Commission makes this latest move to alleviate 
the uhf situation until more is learned about uhf 
and its competitive position in vhf markets. A 
number of industry studies are in the works on this 
problem. But they aren't scheduled for completion 
until late 1957 or 1958. 

FCC actions 
• Permits AT&T to revise tar-

iffs on off-the-air pickup and re-
lay channels for tv programs but 
at the same time will launch 
investigation into reasonableness 
of new tariffs. 

• FCC is being studied by 
House Interstate and Foreign 
Commerce Committee. Admin-
istration practices is target. 

• Amends Conelrad rules. In 
June words "all clear" will be 
eliminated from messages au-
thorizing radio stations to return 
to normal operation. 

• Adds television channel 6 to 
Miami, Fla., channel 4 to 
Charleston, S. C., channel 13 to 
Norfolk - Portsmouth - Newport 
News, Va. area, channel 10 to 
Duluth, Minn.-Superior, Wis. 
area. 

• Gives its Network Study 
Committee authority to hold 
hearings and issue subpoenas. 
Move gives teeth to Committee. 

• Announces that in granting 
a broadcasting station c-p, it will 
no longer worry about what this 
might do in terms of survival for 
stations already broadcasting. 
This reverses a policy of 15-years. 
standing. 

• Amends broadcast rules to 
reflect policies and procedures 
for considering a-m broadcast ap-
plications in line with new U. S.-
Mexico broadcasting agreement. 

• Grants c-p to Skyline Broad-
casting for radio station in Lit-
tleton, Colo. 

• Grants c-p to West Central 
Broadcasting for uhf tv station 
in LaSalle, Ill. to operate as 
satellite of WEEK-TV, Peoria, 

STATION moves 

and plans 

KETV, Omaha, Neb., plans to go 
on the air in September. It will be 
affiliated with ABC television net-
work. 

WNEW, New York, N. Y., goes 
to DuMont Broadcasting for a 
whopping S7.5 million. Former 
part-owner and station manager 
Richard D. Buckley stays in charge. 

WPFH-TV, Wilmington Del., will 
move its transmitter (channel 12) 
from five miles northeast of Wil-
mington to a point 26 miles east-
ward, nearer Philadelphia. Antenna 
height will go from 623 to 900 feet. 

WHIE, Griffin, Ga., is sold by 
Gateway Broadcasters to Telerad 
for S100,000. 

KTXL-TV, San Angelo, Texas, 
management control passes from 
B. P. Bludworth and A. D. Rust to 
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FAST, CLEAR 

COMPONENT MARKING 
w th 

MARKEM MACHINES 

Typical marking problems solved by 
Markem include automatic color band-

ing with up to six colors on wire lead components; 
printed circuit work on the new 90S screen process 
machine; base branding TV tubes in cartons and in 
sets; imprinting flat disc capacitors, ten foot lengths 
of rigid conduit, metal and glass tubes, odd-shaped 
automotive electrical parts. 
Ask Markem to study your needs, then recommend 
the right machine, marking element and compound 
for your job. Forty-six years of marking experience 
are ready to help you. 

iseAmeem MARKEM MACHINE CO. 
KEENE 5, NEW HAMPSHIRE 

Any size, or type, or 

quantity ... your requirements 

for precision reels, 

in military, industrial or 

commercial applications, 

or custom designed 

will be met by our wide range of 

pre-engineered hubs 

and flanges ... or by 

a custom design. Apply our 

long, specialized 

background to your 

problem ... Write today. 

STANDARD RECORD 

manufacturing company ... since 1939 

70 N, San Gabriel Blvd., Pasadena, California 

lloy II. Simmons and Aitgclo 
Broadcasting-Telecasting. 

WLPO, La Salle, Ill., is increasing 
power, installing directional an-
tenna and new transmitter. 

KV00-TV, l'ulsa. Okla., buys 
color studio equipment for origi-
nation of film and slides. 

KTWO-TV, Casper, \Vvo., begins 
operation affiliated with both ABC 

and NBC. 

KIRT, Mission, Tex., goes on the 

WGBI-TV, Scranton, Pa., is chang-
ing its call letters to WDAU-TV. 

WFGA-TV, Jacksonville, lia., is 
constructing new 28,000-sq ft tv 
studio. It will have complete color 

Intercontinental Broadcasting S‘s-
tern is name of new network being 
formed for western radio and tv 
stations. Frank Oxarart, president, 
claiins outlets in San l'rancisco, 1.os 
Angeles, I.as Vegas. Oklahoma City, 
Honolulu. San Bernardino. 

NVNISA, \ Lissom, N. Y., is in-
stalling a new transmitter. 

KCI30, San 1)iego, Calif., is in-
stalling a licw transmitter. 

WYZF„ , \Haub, Ga., is installing a 
new transmitter. 

N1-1"1 1V, Chicago, Ill., plans up-

ping its power from 36,000 to 
27S,000 watts. The channel 11 
educational outlet wants to reach 
ont tim additional 10-13 miles. 

WI ITN-TV, I litiltington, NV. Va., 
:iffiliates with CBS-Tv network. 

KINIA-TV, Yakima, \Vash., lias its 
third satellite station in KBAS-1V, 
Ephrata, 'Wash. Other two arc 
1(1.; PR: I V, Pasco, Wash., and 
KLE\V-TV, I.ewiston, Idaho. 

WKNK, Muskegon. Mich., is sold 
to \ luskegon Broadcasting by 
Nicholas and Gladys Kuris for 
SI 50.000. 

WKJG, WKIG-TV, Fort Wayne, 
Ind., is sold by Northeastern In-
diana Broadcasting to WKJG, Inc. 
for S1,923.000. 
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Size Sells Hearing Aids 
Transistors add new customers 

$80 million 1956 sales estimate 

One company pushes all- in--ear aid 

SusmINIATuRizATIoN is pushing hearing aid sales towards $100 mil-
lion a year. It is opening a vast new market among people who declined 
bulky aids because they drew attention to deafness or were inconve-
nient to wear. 

Leland Rosemond, head of Otarion, estimates 1956 industry sales at 
250,000 to 300,000 aids worth $80 million. Market in pretransistor 
1952 was $30 to $35 million. 
Dyna-Empire, a receiver and microphone manufacturer, is turning 

out 7,500 aid units weekly. A. J. Mellon, Jr., sales manager, figures the 
nationwide consumption at no less than 450,000 a year, including 
replacements. From 1.5 to 1.75 million people now wear aids. 

Mellen says subminiaturization has turned a stable market into an 
expanding one. Ile and Roscmond sec a 15 to 20-percent sales spurt 
in 1957. Moving aids to the head, Mellen thinks, added 20 to 30 percent 
to the industry's gross in the past 15 to 20 months. 
Some subminiature hearing aids fit all in the ear. A new Sonotone 

model packs 87 components into 0.30 cubic inch and weighs 0.58 ounce. 
This is accomplished with transistors weighing 0.005 ounce and a mer-
cury battery of 0.04 ounce. The device will correct to 25 dl). 

27,000 Use Radio Paging 
EIGHTY-FIVE one-way radio-paging 
services operating in 34 states usc 
approximately 150 transmitters 
(500-watt maximum) and more 
than 27,000 receivers. 
Two frequencies, 35.58 and 

43.58 mc arc allotted to a city. 
New York City's paging services 

Subscribers' code numbers are per-
manently recorded on tape block 
which Aircall operator puts into, or 
removes from, circular groove on 
roulette-like wheel 

both transmit from the Empire 
State building. Their combined 
subscribers total more than 1300. 
Within a 40-mile radius sub-

scriber may hold receiver to his ear, 
press a button and hear subscribers 
being paged by their code numbers. 
Numbers arc called in numerical 

order. On hearing his number, sub-
scriber calls home, office or answer-
ing service. 

At one paging service each sub-
scriber's code number is recorded 
on a I kin tape block which an 
operator puts into, or removes from, 
a groove on a slowly revolving 
wheel. The numbers arc picked up 
by tape-recorder playback head. 
Many paging services make tape 

recordings every time there is an 
addition or cancellation of numbers 
being 1-)aged. 
One three-tube paging receiver 

measures 21 to 31 inches and 
weighs 7 ounces. A two-tube model 
measures 6-.f by 11 inches, weighs 
51 ounces. 

How to keep 

informed on 

the 

part of 

your business 

"with what" 

AT YOUR FINGER TIPS, issue after is-
sue, is one of your richest veins of 
job information—advertising. You 
might call it the "with what" type 
—which dovetails the "how" of the 
editorial pages. Easy to read, talk-
ing your language, geared speci-
fically to the betterment of your 
business, this is the kind of prac-
tical data which may well help 
you do a job quicker, better—save 
your company money. 

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

Add up all the advertisers and 
you've got a gold mine of current, 
on-the-job information. Yours for 
the reading are a wealth of data 
and facts on the very latest in 
products, services, tools . . . prod-
uct developments, materials, proc-
esses, methods. 

You, too, have a big stake in the 
advertising pages. Read them reg-
ularly, carefully to keep job-in-
formed on the "with what" part 
of your business. 

McGRAW-HILL 

PUBLICATIONS 
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Over 400 electronic 

control circuits 

now available 

for quick, easy 

reference 

Here are the circuits 
you need for sorting, 
timing, measuring, and 
mating: for sweep 
control, triggering. 
temperature and motor 
control, and hundreds of other muustrial uses—each 
with concise description, performance characteris-
tics, component values, and practical applications. 
Save hours, even days, of search and preliminary 
work to and basic circuit ideas for a particular ap-
plication—consult this big, handy collection of 
tested circuits — selected from recent issues of 
fillertronics and classified and indexed for quick nee. 

Just Out! 

Handbook of 

INDUSTRIAL ELECTRONIC 
CONTROL CIRCUITS 

By John MARKUS and Inn ZELUFle 
Elertronice Magazine 

352 pages, 412 diagrams, $8.75 

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

a companion volume . . . 

Handbook of 
INDUSTRIAL ELECTRONIC 

CIRCUITS 
By Markus and Zell& 

Contains 433 different industrial elec-

tronic circuits for immediate practical 

use. For each circuit there is a clearly-

drawn diagram along with • brief yet 

comprehensive description. 272 pelee. 

433 diagrams $7.50. 

• 
10 DAYS' FREE TRIAL 

;e 

McGraw-Hill Book Co., Inc. Dept. FL- 5-10 
327 W. 41,1 St., N. Y. 36. 

Bend me book(s) checked below for 10 days' exam-
ination on approval. In 10 days I will remit for 
book(s) I keep, plus few cents for delivery costs, 
and return unwanted book(s) postpaid. (We Pay 
delivery coats if you remit with this coupon—same 
return privilege.) 

D Marlon) & Zeluff—Indust. Elect. Control Ciro.— 
$8.75 

Markus & Zeluff—Indust. Eliot. Clre.--$7.50 

(PRINT) 
Name   

Address   

City  Zone State  

Company   

Position   
For price and terms outside U.S  FL- 5.I0 
McGraw-Hill Book Co., Inc. 

INVESTMENT CASTING SALES 

$ 200— 

$ 150— 

$ loo-

$50— 

MILLIONS 

OF DOLLARS 

1953 

$ 
1956 1957 

SOURCE: INVESTMENT CASTING INSTITUTE 

Growing use in electronics helps ... 

Casters See Increase 
Trade out to surpass '56 record 

Investment casting improves products 

Electronics could buy $ 10 million 

INVESTMENT casters expect 1957 to be fatter than 1956, partly because 
of increasing electronics patronage. Usual investment casting procedure 
is forming a wax pattern in a master mold, pouring the "investment" 
or production mold and disposing of the wax. The investment is 
destroyed after the part is cooled and poured. Such casting was known 
to Rennaisance jewelers, but didn't become industrially prominent until 
the 1930's. 

K. W. Thompson, Investment Casting Institute president, reports 
1956 sales of $148 million, 1957 expectations of $175 to $200 million. 
Casters will add 27 percent more plant space this year. 

Jet engine blades overshadow every other use. Electronics consumes 
about one-tenth of the remainder, estimates W. I. Matthes, a director 
of the Institute. This will be about $10 million in 1957. 

In 1954, the Institute found 75 percent of casting manufacturers 
producing electronics parts. Electronics was seen as the greatest poten-
tial market by 66 percent. 
The heavier the casting, the more difficult it is to maintain precision, 

so investment casting is primarily a small parts method. The limit for 
aluminum is generally two pounds. Most runs for electronics are 
under 1,000 parts. 

Arc Produces Jet Stream 
W ATER-STABILIZED electriec arcs 
promise to aid R&D of missiles and 
rockets, environmental testing of 
electronic gear that goes into them. 
Work by University of Chicago 

for GE's a-eroscienees lab has pro-

duced temperatures of 14,000 K 
and can sustain them over useful 
periods. Sun's surface is 6,000 K. 
New device should put firmer 

footing under development of: 
• Electronic equipment that can 

Want more information? Use post card on last page. 
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operate reliably under temperature 
extremes. 

• Heat transfer shields and heat 
sinks to protect sensitive apparatus. 

• New alloys capable of sustained 
heat-transfer. 

• Ion-stream propulsion systems. 

Stabilization of electric arc is key 
to higher temperatures and produc-
tion of high-velocity ionic jets. Un-
stabilized arcs spread out with cur-
rent increase. Stabilizing device 
whirls water vapor around arc at 
constant pressure. Increase in cur-
rent density brings higher tempera-
ture limited only by the amount of 
current available. 

Dissociated atomic vapor or ion 
streams present rocket-drive possi-
bilities because of velocity of such 
streams. Directing and focusing 
ion streams will require electronic 
techniques and equipment. 

Student Hiring 

Climbs 
ELECTRONICS FIRMS arc casing their 
need for men by hiring for the sum-
mer. They find engineering stu-
dents form an excellent summer 
manpower mine. 
The mine's not exactly untapped. 

Today nearly 100 percent more 
companies arc hiring NIIT students 
for summer work than three years 
ago, the institution reports. For 
the first time, even freshmen are 
being sought. 

Yet, this vital fact remains: only 
in the fiekl of students wanting 
summer work is there a men-over-
jobs surplus. 
Many companies, trying to cut 

costs, seek workers to free engineers 
of lower-echelon clerical duties. 
Students often perform such chores. 

Firms hiring technical students 
for the summer pay well, MIT re-
ports. Typical monthly salaries: 
freshmen, $ 300; sophomores, $340; 
juniors, $ 385; seniors going to 
graduate school, $425; graduate 
students, $460-$500. 

Firms report favorable results 
with summer technical employes. 
And students themselves like the 
few-months blending of experience 
with theory. 
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A copy of this cuick-reading, 8-page booklet is 

you' s for the asking. It contains many facts on the 

benefits derived from your business paper and 

tips on how to read more profitably. Write for the 

"WHY and HOW booklet." 

McGraw-Hill Publishing Company, Room 2710, 330 West 

42nd St., New York 36, N. Y. 
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Computers Abroad Rate High 
Many built on one-shot basis 

Engineering design unique 

U.S. firms set up centers overseas 

U. S. COMPUTER makers arc finding growing markets 
in Western Europe. But our computer engineers can 
pick up a few ideas from European-made com-
puters, too. 
These were among impressions gained by a 

Harvard University assistant professor during a three-
month tour overseas. Robert C. Minnick teaches 
applied mathematics in Harvard's computation labo-
ratory. He visited 32 computer establishments in 
12 countries, but did not go to Russia. 

European computer research is typically clever. 

"But certainly the United States is ahead techni-
cally," says Nlinnick. "And perhaps we lead in 
design philosophy. However, I believe this country 
can gain by studying some research Europeans are 
doing." 
A few overseas computers have poor reliability, but 

some arc every bit as reliable as ours. As for engi-
neering brains, France and Sweden each have two 
really top men, good as any in this country. 

As for size, most of Europe's computers are reason-
ably small. The largest are made in Britain and 
Sweden. These compare to U.S. medium ones. 
Both nations, though, have a few with more capacity 
than commercially available medium computers. 

Europe's economic condition, much more restric-
tive than ours, has a marked influence on computer 
production and research. 

"Computer users in the U.S. don't have to build 
computers," says NIinnick. "They can go buy them. 
But in Europe many users are often forced to make 
their own and, at the same time, do much of their 
own research. Thus, Europe's future computer 
strength may lie in its novel ideas." 
More of Minnick's observations: Most European 

research is noncommercial. Government-backed ef-
forts arc common. Engineers? There's a critical 
shortage over there, too. 
From a technical aspect, four things impressed 

Minnick: 

The microprogram matrix and logic scheme used 
in the EDSAC II computer at Cambridge University, 
England. 

An electroluminiscent display device for plotting 
output in a digital computer at the University of 
i\ fanchester. 

A variable-reluctance magnetic-tape-recording 
scheme. Also at Manchester. 

A novel function generator using 35-mm film, 
developed by Contraves in Zurich, Switzerland. 

Computers are being produced commercially, 
mainly, in Britain and France. In the other nations, 
it's usually a case of one company turning out one 
computer of a kind. 

Developments ABROAD 
• Russia may be turning to tv to 

bolster her propaganda in satellite 
states. First station in Rumania 
was scheduled to begin operation 
last month. Previously 2,000 tv sets 
were shipped from USSR to Ru-
mania, which may have 50,000 by 
1960 including some from East 
Germany. Significant is sale of sets 
to "cultural houses" not private in-
dividuals. Observers say Com-
munist propagandists are acquiring 
a new means of spreading selected 
material. 

• In Algeria, where ty sound is 
broadcast in French and Arabic and 
sets can be switched from one 
language to the other, relay stations 
arc being built around Oran to pick 

up and rebroadcast programs from 
Algiers. Oran has been promised 
the broadcasts in l'ail. Some 3,000 
sets began receiving regular tele-
casts in Algiers last December, says 
Department of Commerce. Radio-
diffusion Television Erancaise 
broadcasts from temporary facilities 
while work goes ahead on a tv 
center. 

• Australia's sixth tv station— 
\ lelbourne's third—opened recently 
with what is called the largest 
studio outside U.S. and Britain. 
It's operated by General Television 
Corp. Ptv. Ltd. Melbourne expects 
to see her four and a half broadcast 
hours increased. Sydney also has 
three stations. 

EXPORTS 

and IMPORTS 
Tokyo's International Trade Fair 
(May 5-19) will have RCA's first 
Ear East color tv demonstrations. 
The Si million exhibit includes 
color tv studio facilities, two camera 
chains, lighting and testing ap-
paratus, film transmitting facilities 
and two mobile units. 

West German relays made to speci-
fications of Elgin National Watch 
electronics division will join Elgin's 
industrial line. Said to be non-
competing imports, the new relas 
will be sold under Elgin's name. 
They include telephone, power con-
trol and stepping types. 

New Zealand is getting microwave 
radiotelephone link between Hamil-
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ton and Pamerston North. Equip-
ment is supplied by Standard Tele-
phone and Cables. Completed 
projects include trunk network 
linking Auckland with Wellington 
and installation of coaxial cable 
between Auckland and Hamilton. 

Sweden's Royal Board of Telecom-
munications places $ 140,000 order 
with Marconi for twelve 5-kw f-m 
vhf transmitters for November de-
livery. Last year Norway placed 
similar order for 11 transmitters. 

Poland is reported investing $ 5.75 
million this year in tv stations and 
relay links scheduled to operate by 
December. Big projects include 
stations in Kattowice and Posen, 
studio in Lodz, transmitter in War-
saw and Warsaw-Lodz relay sVS-

tem. Polish Communications Min-
istry estimates 8,000 sets now regis-
tered, says sctmaking will expand 
to supply most of need. 

Australian x-ray and medical equip-
ment maker Medical Equipment 
Services Pty., Ltd. plans expansion, 
seeks U. S. firms to buy manufac-
turing end of business in 03S0Cfa-

tion with another Australian firm. 
Plans stem from Southeast Asia 
sun-ey which has already prompted 
Australian makers of x-ray and al-
lied products to form Australian 
Medical Export Co. Data avail-
able from Department of Corn-

British fighter-bombers will get 
U. S. low-altitude bombing system 
under S750,000 contract with 
linneapolis-I Ioneywell's aeronau-

tical division. State Department 
grants license and approval to start 
immediate delivery of an undis-
closed number of systems, which 
allow jets to skim towards targets 
at tree-top level, lob bomb from 
tight turn and escape blast area. 

Swiss firm Thorens S. A. of Ste 
Croix expects to compete in world 
hi-fi market with new unit retailing 
in Switzerland for $ 240, including 
a 15-watt amplifier priced at S90. 

French firm Etablissements Scrpo, 
7 rue Chaudrier, La Rochelle, 
Charente-Maritime, seeks agency 
for radio sets and accessories. 

CROSS - SECTION STUDIES 

... at Cornell Aeronautical Laboratory 

The importance of radar cross-section to the missile detec-
tion problem is well known. Recognizing the need for more 

and better basic data, Cornell Aeronautical Laboratory 
several years ago began a pioneering research program in 
this field. 

Significant advances, shrouded by security, are being 
made by the Laboratory in a continuous program of 

theoretical and experimental investigation. C.A.L.'s con-
tribution to theoretical analysis, measurement tech-
niques, and understanding of results have proven to be 
of prime importance to both missile design and 
detec tion techniques. 

The study of radar cross-sections is but one facet of 
the Laboratory's highly diversified electronic research 

activities. You are invited to write for one or both of 

the following reports: "A Decade of Research," the 

study of C.A.L.'s contributions to scientific progress; 
or "Community of Science," an employment pro-

spectus for engineers and scientists. Please address 
Mr. W. L. Diefenbach, Cornell Aeronautical Lab-
oratory, Buffalo 21, New York. 

CORNELL AERONAUTICAL LABORATORY. INC. 

of Cornell University 

Laboratory measurement of radar 
cross- sections at microwave 
frequencies. 
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Is Your Secretary 
in a " DICTATION DAW 
because of %%lords like: 

You can make her dic-
tation days brighter 
by providing her with 
these new shorthand 
word guides prepared 
by expert shorthand 
writers. 

Each list of 200 special 
industry terms is print-
ed on an 81/2"x11" 
quality stock for long 
lasting use. 

Prices: 
Single copies-25c each cybernetics 
10 to 50 " —20e each 
Over 50 " —15e each 
Set of Five —$1.00 

stereophonic 

accelerometer 

oscIllograph 

thermocouple 

demodulation 

synchrotron 

Send cash, check or 
money order for full 
amount with order to: 

TODAY'S 

SECRETARY 

•-̀2„, 
cyclotron 

multivibrator 

330 W. 42nd St., New York 36, N. Y. 

Gentlemen: 

Please send me  

copies of each of 

checked below, for 

ment of $  

the reprints I have 

which I enclose pay-

Electronic . . . Atomic Energy 

Electrical . . . Legal 

. . . Contract 

. Complete set of Five 

Name   

Company   

Address   

PLANTS and PEOPLE 

eigh 

V-p focuses on transistor as . . 

Hoffman Opens Research Lab 
SEMICONDUCTOR plant °pulled only 
two years ago in Evanston. Ill., lw 
Hoffman Laboratories has already 
burst its scams, will shortly outgrow 
new britches recently fitted. 
Hoffman Labs. industrial research 

and production division of West 
Coast's Hoffman Electronics, just 
opened a two-story 10,000-sq ft 
addition. Upstairs will go R&D, 
downstairs production. I Ioffman 
also bought 104,000 sq ft of ground 
down the street. A 100,000-sq ft 
two-story plant will start up on new 
site in a month or so. 

Evanston facilities develop and 
produce silicon products, employ 
250 people. Projected new plant 
will put 500 more to work. George 
Knettpfer is plant production man-
ager. doubles in brass as director of 
sales. V-p M. E. Paradise (with 
visiting firemen in picture) is re-
sponsible for the Evanston semi-
conductor division. 

In other moves at Hoffman Labs 
Los Angcles headquarters: 
Manager of militay require-

ments Torn C. Clark moves into 
new job as director of military sales. 
Clark will supervise both sales and 
sales support activities. 

Vice president Carlton Was-
mansdorff sheds administrative 

duties onto new chief engineer 
Richard A. Maher. Wasmansdorff 
takes on special job running R&D 
on new ground and shipboard sys-
tems. 

Former I lughes Aircraft promo-
tion man E. Philo Davis moves 
in to manage advertising and sales 
promotion for tic Laboratories. 

ACF Groups Join 

COUNTERMEASURES. instrumenta-
tion, missile products and nuclear 
reactors arc being lumped together 
in ACE Industries' Nuclear Prod-

Business 

MEETINGS 
Nla‘ 15-17: 33d Annual RETMA 
Convention, Sheraton Hotel, 
Chicago. 

May 20-23: 1957 Electronics 
Parts Distributors Show, Conrad-
IiIton, Chicago. 

June 6-7: Conference on Produc-
tion Techniques, Wilkird Hotel, 
Washington, D. C. 

Want more information? Use post card on last page. 
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ucts-ERCO division. Two parts 
brought together are ACE's 7-year-
old nuclear-energy division and 
what was Engineering & Research 
Corp., acquired by ACE in 1954. 

President of NP-E division is 
Marshall G. Holloway, atom scien-
tist who left NIIT's Lincoln Labs to 
join ACE. Company's reactor ac-
tivities will remain under guid-
ance of I Iarold Etherington, who 
has worked closely with principal 
customer AEC. Holloway is ex-
pected to concern himself chiefly 
with electronics and systems design, 
his principal interests at Lincoln 
Labs. Headquarters of new division 
is in Washington, D.C. 

Westinghouse 
Goes Hi- Fi 
SHARE in the now-stabilizing hi-fi 
market is aim of Westinghouse 
Electric, currently forming a high-
fidelity, radio-phonograph depart-
ment within its radio-tv division. 
Manager of new department is 
R. H. G. Mathews, former director 
of Magnavox's hi-fi division. 

Meanwhile, company's research 
laboratories arc setting up a physics 
project lab to speed up product 
engineering on developments 
emerging from basic research pro-
grams. Moving up to head the lab 
is former executive assistant A. E. 
Anderson. 

CEC Buys Neighbor 
BusINEss marriagcs smuctimcs sccm 
to follow social patterns, attract 
neighbors into two-ing. 

Consolidated Electrodynamics 
Corp. is now taking over the 1;0 
employees, 27.200-sq ft plant and 
operations of William Miller In-
struments Inc., CEC's next-door 
neighbor in Pasadena. 

Miller makes recording and data-
handling gear, caught CEC's eye 
with multichannel photographic 
recorder for crt display systems. 
Now known as Miller division of 
CEC, it will be directed by CEC 
v-p William D. Nesbit. 

Nlanager is former Miller execu-
tive vice president Edwin M. Gra-
ham. Paul L. Ashway, former v-p 

Edited by DON FINK 

The MASTER reference in 
television technology 

• to speed your work 

• answer your questions 

• help you get better results 

TELEVISION ENGINEERING HANDBOOK 
• Prepared by a staff 

of 33 Specialists 

• 1483 pages, 6 x 9 

• Hundreds of charts, 

circuits, tables, and 

Plustrations 

$18.00 
Fall 10 ¡Ito examination 
before you decide to por-
ehaNe. See coupon. 

A n 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. Mono-
chrome and color television are treated in equal detail, 
and there is coverage of the related topics of vision, 
photometry, illumination, optics, and colorimetry. 

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 
transmission 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 Business 
Machines Corporation, Poughkeepsie, N. Y. 
604 pages, 6 x 9, 484 illustrations, $ 12.00 

T 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. 

 ANY  

rdONTROL CIRCUITS 

HANDBOOK OF 
INDUSTRIAL ELECTRONIC 

CONTROL CIRCUITS 
By JOHN MARKUS and VIN ZELUFF 

Eleetr tttt 
352 pages, 83 x 11, illustrated, $8.75 

H 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. 

JUST MAIL THIS FREE EXAMINATION COUPON 

McGraw-Hill Book Company, Inc., Dept. L-2 
327 West 41st St., New York 36, N. Y. 

Send me book(s) checked below for 10 days' ex-
amination on approtal. In 10 days I will remit for 
book(s) I keep, plus few cents for delivery costs, 
and return unwanted book(s) postpaid. (We Day 
delivery costs if you remit with this coupon—sanie 
return privilege. 

D Fink—Television Enos. Hdbk., $ 18.00 

Hunter—Hdbk. of Semiconductor Electronics, 
512.00 

CI Markus IL Zeluff—Hdbk. of Indus. Electronic 
Control Circuits, $8.75 

Cri at 
Name   

Address   

City & Zone State   

Co,,, pony   

Position   

For price & terms outside C. S., oche McGraw-Hill Intl. N. Y. C. FL5- 10 
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HERE IS THE ANSWER TO 
EVERY COIL FORM 

REQUIREMENT 
COMPLETE COIL 
FORM SERVICE 

High dielectric 
kraft, fish paper, 
cellulose acetate, 
DuPont Nylon, 
Resinite and 
combination 
tubes for any 
electrical/elec-
tronic application. 

ARBOR LIST OF 
OVER 2000 SIZES 

Any shape— 
round, square, 
oval, rectangu-
lar, triangular 
or special. Any 
I. D., O. D. or 

length. All 
promptly available. 

Ask about our special mandril and fabricating services 
Request Arbor List and Bulletin today. 

Send specifications for free samples. 

PRECISION PAPER TUBE CO. 
2041 CHARLESTON ST. • CHICAGO 47, ILLINOIS 

Plant No. 2: 79 Chapel Street. Hartford, Conn. 

Representatives Throughout United States and Canada 

PROFESSIONAL 
SERVICES 

The BOSTICK LABORATORY, INC. 
Pulse Transformers—Inductors 

Complete Service—Consulting, 
Design, Development; 
Also Produetion Orders 

Main Plant Business OnIce 
TY IIRS1101.0, P. 0. Box 167 

Mass. Chester, N. J. 

TRANSISTOR CONSULTANTS, INC. 
TRANSISTOR ENGINEERING 

Consultation; cost analysis; training programs 
Engineering systems and Design Studies. 
Instrumentation; Prototype Construction. 

New Processes and Component Designs Our Transis-
torized Computers; Servos; Radios. 

Laboratory Investigations: " lite-Test"; Fringe 
Area" Evaluations. 

r r Box 333 Morris Plains, N. J. 

YARDNEY LABORATORIES 

Research-Dt'sign-Development 

Electro-Chemical Generators of Energy 

-10-48 Leonard Street WOrth 6-311111 

New York 13, N. V. 

Wont more information? Use post card on last page. 

and plant manager, is director of 
manufacturing. 

Shifts at GE 
HEAVY military electronic equip-
ment operations at General Electric 
arc spreading out from Syracuse 
into Utica, N. Y. IIMEE pushed 
its brother, light military electron-
ics, out of 100,000 sq ft of floor 
space, absorbed 400 LMEE work-
ers. 
At the same time, GE's broad-

casting operations and its interests 
in printing house Maqua Co. ‘vcre 
transferred to apparatus sales divi-
sion. J. Milton Lang, former tube 
department chief, becomes general 
manager of broadcast station oper-
ations and president of (aqua. 

General Dynamics 
Expands 
GENERAL DYNAMICS is pushing its 
corporate expansion on several 
fronts. First 44,000-sq ft building 
of the John Jay Hopkins Labora-
tory is now going up on a 300-acre 
site near San Diego. The four 
buildings of the big laboratory 
complex will give the corporation's 
General Atomic division sonic 185,-
000 sq ft of floor space, plus a re-
actor building whose size has not 
vet been determined. Cost of the 
whole development will be near 
$10 million. 
The Stromberg-Carlson division 

is also embarking on an expansion 
program in San Diego. Produc-
tion facilities will be increased by 
25,000 sq ft during this year. 

IRC Hires Two 
Sales Managers 
PHILADELPHIA'S International Re-
sistance Co., quietly reshaping its 
sales organization, has appointed 
two new sales managers. 

Sales chief of IRC's Hycor divi-
sion in Sylmar, Calif., is Robert L. 
Colfax. Colfax was formerly on the 
staff of Indiana rep Vernon C. 
MacNabb, who handles IRC prod-
ucts in the Midwest. 
Otho C. Lindsey was hired away 

from Erie Resistor, where he was a 

research engineer. He takes over 
management of sales for Circuit 
Instruments Inc., IRC subsidiary 
in St. Petersburg, Fla. Lindsey 
was on the faculty of Carnegie Tech 
before his present appointment. 

New England 
Scenery Changes 
INsTRumENT manufacturer Harvey-
Wells Electronics, Southbridge, 
i\ kiss., dissolves as an independent 
entity on the New England scene. 
Meanwhile a new R&D firm springs 
up in Boston. 

Sixteen-year-old Harvey-NN 'ells be-
comes part of the family of old-
timer "Whitin -lachine Works, 
Whitinsville, Mass. 01d manage-
ment crew stays in operating jobs. 

Boston's new research outfit is 
Electronic Systems Inc., with MIT-
man Robert W. Maglathin as 
president; Harvardmen Everett H. 
King and John B. Levin are vice 
presidents. 

Computermakers 
Tighten Lines 
COMING BATTLE for the computer 
market takes shape as the vomputer-
makers tighten up their sales and 
distribution organizations. Logistics 
Research has a new marketing di-
rector, Andrew T. Fischer, hired 
away from his job as sales manager 
for RCA's computer division. 

Another Bizmac man, Frederick 
G. Miller, leaves RCA to become 
manager of field-service operations 
for Datamatic. flier is no 
stranger to the Boston region, hav-
ing worked with Harvard's com-
puter patriarch Howard Aiken in 
the development of the relay and 
drum calculators \ lark II and III. 
IBM has established an eastern 

regional headquarters for its data-
processing division, with Charles 
Benton Jr. as manager. Boston dis-
trict manager Charles G. Ruykhayer 
becomes manager of marketing serv-
ices for the region and Cincinnati 
district manager Robert II. Howe 
takes over in Boston. 

Robert G. Dee, Electrodata's 
central region manager, becomes 
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general sales manager for this Bur-
roughs division and engineer J. F. 
Kalbach moves up as field engineer-
ing manager. 

Plant Briefs 
CARRIER subsidiaTV Colorado Re-
search Corp., growing out of two 
small offices in Denver, will build 
electronics research lab on 10-acre 
site in Broomfield Heights, Colo. 

Reeves Instmment, Long Island 
subsidiary of Dynamics Corp. of 
America, is moving into S500,000 
research and production facility at 
its Roosevelt Field, L. I.. Ant. 
Lab will develop miniature and 
subminiature gyros for aircraft. 

Component maker Radio Kematal 
Industries is building 20.000-sq ft 
engineering and production plant 
on 10-acre site in Des Plaines, Ill. 
S600,000 plant, to be finished in 
August, can be expanded to four 
times present size. 

Executive Moves 
NIAGNAVOX Sets up \\ est Coast of-
fice for government and industrial 
division. J. I. Slattery moves out 
from Ft. Wayne to run it. How-
ard B. Allen is upped to executive 
assistant to G&I vice president. 

Former Zenith Radio man Francis 
A. Meyers leaves a vice-presidency 
of Chicago's Remco Inc. to g() 
home. He'll manage midwestern 
distribution for Zenith's hearing 
aids. New manager of hearing-aid 
division is appliance-sales expert 
Joseph J. Sullivan. 

Datamatic Corp. gets new sales v-p 
as John E. Johnson takes over the 
job. 

General manager Bernard Levine of 
Norden-Ketav's precision com-
ponents division becomes a v-p. 
keeping former responsibilities. 

Davis R. Dewey H takes over as 
president of Baird-Atomic, moving 
Walter S. Baird up to board chair-
man. 

Camden, N. J., component maker 
Radio Condenser Co. has a new 
controller as John M. Kellie comes 
in to take over job. 

SEARCHLIGHT SECTION 
EMPLOYMENT 

DISPLAYED 

(Classified Advertising) 

"OPPORTUNITIES" BUSINESS 

—RATES— UNDISPLAYED 

Sprier,, with border rules for prominent 
display of aller I iiietnent 

ei i.ing rate 1- t lier inch for all 
adr.erti,ing allient iris on tirer Mall a contrafl 

4.,,,; rail rate dmoled on request. 
Employmunt $i N2t per inch, sub-

jeet lo (ionimIsslow. 

I rr rid i•, ( 1141rO inch " vertleally on 
.1..• eplinon. :: column.. 30 Mau, -lo a page. 

$2.411 per line, minim lllll lines. To figure advance 
payment count 5 average mords as a line. 

Positions Want, ti take one-half of above rate. 
It,,., Numbers in care of our New York. Chicago & 
San Fralleiseo offices count as one atitlitional line. 

Disemott 4 10'; if lull 'it rient is Made in advance 
tor 4 eme....ewiie liNli lull,. 

51a, 2n. • NlaY gr in N. Y. 

DESIRABLE 

MANUFACTURING PLANT 
for LEASE or SALE 

Ideally situated in San Carlos, California, on 
San Francisco peninsula; centered in one of 
the country's best pools of technical and 
highly skilled labor. 
Total land area 4.plus acres, with 40,000 
square feet in modern production anti office 
buildings. Good access and parking; conven-
ient to railroad. Excellent personnel facilities, 
including well-equipped cafeteria. 
Zoned for light manufacturing. Fully sprin-
klered. Excellent power, lighting, heating, 
ventilation facilities. 

PRINCIPALS ONLY 
Please phone or wire 
collect for illustrated 
brochure. Ask for 
Mr. C. H. Johnson. 

VARIAN ASSOCIATES DEPT. 056 
611 Hanse Way, Palo Alto, California. Phone DAyenport 5-5631 

FOR 
IN FORMATION 

About Classified Advertising 

Contact The McGraw-Hill Office 
Nearest You 

ATLANTA, 3 
1301 Rhodes-Haverty Bldg. JAckson 3-6951 

M. MILLER 

BOSTON, 16 
350 Park Square 

CHICAGO, 11 
520 No. Michigan Ave. 

W. HIGGENS 
CINCINNATI, 37 
1825 Yorktown Rd. 

HUbbard 2-7160 

MOhawk 4-5800 
J. BRENNAN 

Swifton Village, Apt. 2 
REdwood 1-3258 

G. MILLER 
CLEVELAND, 15 
1510 Hanna Bldg. SUperior 1-7000 

W. SULLIVAN 
DALLAS, 2 
Vaugh Building Riverside 7-5117 

G. JONES E. SCHIRMER 
DETROIT, 26 
856 Penobscot Bldg. WOodward 2-1793 

W. STONE 
LOS ANGELES, 17 
1125 W. 6th St. MAdison 6-9351 

C. W. DYSINGER D. McMILLAN 
NEW YORK, 36 
330 West 42 St. LOngacre 4-3000 

S. HENRY R. LAWLESS D. COSTER 
PHILADELPHIA, 3 
17th & Sansom St. Rittenhouse 6-0670 

H. BOZARTH 
ST. LOUIS, 8 
3615 Olive St. JEfferson 5.4867 

W. HIGGENS 

SAN FRANCISCO, 4 
68 Post St. DOuglas 2-4600 

R. C. ALCORN 

ADVANCED 
ENGINEERING 

and 

DEVELOPMENT 
Creative and inventive men for 
New Product Development 

WE ARE INTERESTED IN THE MAN 
—NOT HIS PRODUCT OR COM-
PANY EXPERIENCE 
B.S., M.S. or Ph. D. or equivalent 
academic level required. 

Engineering Physicist, Elec-
tronic Engineer, Electro-Mechan-
ical Engineer, Optical Engineer, 
Applied Mathematician—and a 
good Research Engineer. 

Company is dominated by tech-
nical management thinking. Re-
search and Engineering is para-
mount. 

We need "heavy-weights" but 
are also interested in high po-
tential idea men. 

Salary open and higher than 
most companies. Profit sharing. 
Company owned by managers 
and employees. 

WRITE 

CHICAGO AERIAL 
INDUSTRIES, Inc. 

electronics optics manutaCtu , na 

1980 Hawthorne Ave. 
Melrose Park, Illinois 
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Reps Boom, Areas Shrink 
TREND in manufacturers' repre-
sentative business is toward larger 
sales organizations serving smaller 
territories, says Clarostat sales man-
ager F. J. Chamberlain. "Not so 
long ago, most rep organizations 
were one- to two-man teams. Today 
the most successful reps have . . . 
sizable staffs with impressive office 
facilities." 

Chamberlain sees greater profits 
resulting from concentrated efforts 
on smaller arcas and elimination 
of nonproductive travel time. Dis-
tributor and manufacturer are 
both served more efficiently, and 
"the rep is better remunerated for 
his more intensive efforts." 

Red Bank, N. J., rep Harry Miller 
and Koessler Sales of Los Angeles, 
are handling Magnecord line of 
Tulsa's Midwestern Instruments. 

Fischer & Porter, Hatboro, Pa., 
now markets the electronic tank 
gages of Gilbert & Barker Mfg., 
West Springfield, Mass. F&P will 

manufacture receiving and trans-
mitting devices for use with Gil-
barco's sensing systems. 

San Marino, Calif., rep G. S. Mar-
shall is moving into a 7,500-sq ft 
headquarters building to house 
sales and service facilities. Marshall 
has taken on precision components 
line of ' tech Laboratories, Palisades 
Park, N. J. Marshall also copped 
I lelipot salesman George E. 
Meadows, put him to work selling 
components in southern California. 

New sales rep in Southwest: Frank 
Malley & Associates, Albuquerque, 
N. Nl. Malley was formerly indus-
trial sales manager for New York's 
Fisher Radio Corp. 

Reporting boom in industrial and 
oil development, Electronic Service 
Supply Co. Ltd., Calgary, Alta., 
western Canada distributor of 
radiotelephone, sound and com-
munications gear, opens a branch 
in Regina, Saskatchewan. 

INDEX TO ADVERTISERS 
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CLASSIFIED ADI .ERTISENW 

F. J. Eberle, Business Mgr. 

BUSINESS OPPORTUNITIES  47 

EMPLOYMENT OPPORTUNITIES  47 

In our May 1 TECHNICAL edition, don't miss ... 
• Temperature indicating instru-

ment in missile tclemetering system 
that employs chopper-type d-c amp-
lifier. Described by J. Porter of 
Portronics. Inc., amplifier has volt-
age gain of 1,000 with 5-volt d-c 
output and linearity within 2 per-
cent over full output range. Stabil-
ity is within 2 percent up to 10 g 
vibration at 1,000 cps or over tem-
perature range from — 40 to 85 C. 

• Economical tv receiver made 
possible by using single miniature 
tube for sync clipping, generating 
age voltage. Described by Spracklen 
and Stroh of Zenith Radio Corp. 
and Wood of General Electric Co., 
the 6BU8, gives a high degree 
of noise immunity to both these 
sections. It contains common cath-
ode, grid and screen with separate 
plates and number three grids. 

inelyzieg 4,0.n 
I Design Apals, heel,» 

• Handy data sheet. Engineers 
who get confused with temperature 
conversion from F to C or vice 
versa should tear out a page from 
the May 1 issue of ELECTRONICS. 

It gives Fahrenheit equivalent of 
each Centigrade value from abso-
lute zero to 799 C in steps of 1 
deg C. 

• Low-cost organ explained by 
George and Cutler of Organ De-
signer & Builder and Pacific Mer-
cury Television Corp., respectively. 
Number of tone oscillators is re-
duced from 61 to 16 by sharing 
oscillator for three adjacent keys and 
reducing keyboard range one octave. 

• Present and future applications 
of voltage-tuned magnetron for 
f-m. Tube is discussed by Bristol 
and Griffin of General Electric Co. 
It is stacked metal-ceramic minia-
ture magnetron operating in the 
2-kme to 4-kmc range, has average 
output power capabilities up to ten 
watts. 
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for VHF-UHF 

measurements 

20 MC 

VHF Br.a. 

h..-- VHF Br dge 

St•ndinq •Wave tredocator 

I : 

300 MC 000 MC 000 MC 600 MC 1000 

 Admittance Meter   

I--A---Mon dL   

1J-44-f ADMMTANCE METER 
noise if\ KM& NO. 
Ma* not  GENERAL 4PR34010 CO 
ammo« \ref n 'as  u 02 Oil Pà-1.14; 

StTEC'OR 0  

Yersatile the only instrument that can measure Impedance, 
Admittance, VSWR, and many other characterstics directly. 

k• Easy to Use unmatched speed of measurement — move two 

levers to obtain detector null; answer appears directly on dial. 

jv Inexpensive simplicity of operating principle makes for low cost; 
accuracy, wide impedance and frequency range inherent in 

the design. 

The Admittance Meter permits measurements on antennas, lines, networks, 
and components with Rapidity, Ease, and Accuracy not found in other equip-
ment. Resistive and reactive components of impedance or admittance are read 
directly on scales which are independent of both frequency and detector 
calibration. 

This instrument can just as easily be used to match a load to a line or to 
compare directly the impedance of one circuit or component with that of 
another. When used with a Constant-Impedance Adjustable Line, measure-
ments are simplified further, as the correction for the length of line between 
the unknown and the instrument can be eliminated. A component mount, 
precision variable attenuator, filters, rectifiers, modulators, adaptors to a wide 
variety of coaxial connectors, and a full complement of other accessories 
adapt the Admittance Meter for practically any work. G-R Unit Oscillators 
and the Type DNT series of detectors are available for measurements over 
the Admittance Meter's entire range. 

This complete and well-integrated line is the simplest and most convenient 
system available for measurements at very-high and ultra-high frequencies. Over 
one thousand Admittance Meters are now in use for design, production, and 
maintenance of apparatus and systems for radar, mobile- and aircraft-commu-
nications, navigatior, radio-astronomy and television. 

Write for VHF- UHF Measurements Bulletin for Complete Information and Specifications. 

Type 1602-B Admittance Meter 
$295 

with complete set of standards 
and interconnecting elements 

Frequency Range: 20-1500 Mc; direct 
reading between 41 and 1500 Mc. 

Impedance Range: with accessory 
Type 874-LK Line Stretcher, 1 to 
5000 ohms resistive, and 1 to 
± 5000 ohms reactive. 

Admittance Range: conductance, 0.2 
to 1000 millimhos; susceptance, 
±C.2 to ± 1000 millimhos. 

VSWR Range: 1 to 10. 

Basic Accuracy: 

Small Size, 

Light Weight 

An Asset In Matching and Aligning 
UHF-TV Transmitting Antenna 

Admittance Meter is connected directly to 
31A" transmission line through G- R 
adaptor. ... is supported only at the point 
of connection. Driving oscillator and DNT 
Detector are shown in the background. 
This system finds use at all stages: 

... at manufacturer's plant, to insure the 
quality of the finished product . . . at TV 
station, for testing upon first delivery and 
during preliminary transmitter setting-up 
... after station is "on the air," to make 
certain of impedance uniformity and max-
imum transmission of power. 

Ei= 
GENERAL RADIO Company A =.1 l> 

Broad Avenue at Linden. Ridgefield, N. J. NEW YORK AREA 320 S Michi,;ar. Aya CHICAGO 5 

8055 13th St., Silver Spring, Md WASHINGTON, D. C. 1150 York Road, Abington. Pa PHILADIELPHIA 

1000 N Seward St. LOS ANGELES 38 1182 Los Altos Ave, Les Altos, Cala SAN FRANCISCO 

All G-R Products 

are now covered by a 

-Year Warranty 
WE SELL DIRECT 

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



ARE YOU DESIGNING... 

• high- frequency RF and IF amplifiers? 

• electronic- computer switching circuits? 

• high -power low- distortion AF stages? 

For Superior-Quality Specify 

RCA 
TRANSIS 

Whether you are designing entertainment products, industrial 
electronic devices, or military electronic apparatus—you 
want the outstanding benefits derived from electrically 
uniform, highly stable, extremely reliable RCA Transistors. 
These benefits minimize production-line quality problems and 
promote final-test acceptance—your assurance of top 
performance in the field. 

Your special attention is directed to the RCA-2N247 
"Drift" transistor for RF and IF amplifier service in the 
AM-broadcast band and well up into the short-wave band; 
the RCA-2N269 for low-drive, medium-speed "on-off" control 
particularly in flip-flop and gating circuits of electronic 

computers; and the RCA-2N301 and RCA-2N301-A for 
high-power AF amplifier service in military and commercial 
communications equipment and in automobile radio 
receivers. 

For discussion of how your designs can profit from the 
outstanding benefits of superior-quality RCA Transistors, 
contact the RCA District Office nearest you. 

rk SEMICONDUCTOR DIVISION 
RADIO CORPORATION OF AMERICA 

Somerville, N. J. 

RCA-2N247 "Drift" Transistor 

In a unilateralized common-emitter circuit with 
base input, 2N247 con provide power gain up to 
45 db at 1.5 Mc and 14 db at 10.7 Mc. 

RCA-2N269 Switching Transistor 

Features a maximum emitter current and collector 
current of 100 ma, a minimum large- signal dc cur-

rent transfer ratio of 35 at a collector- to-emitter 
voltage of -0.15 volts, and a minimum alpha- cutoff 
frequency of 4 Mc. 

RCA-2N301 Power Transistor 

In class A service, can deliver maximum-signal 

power output of approximately 2.7 watts with 

power gain of 32.5 db. In push pull class B service, 
two 2N301s can deliver maximum- signal power 

output of approximately 12 watts with power gain 
of 30 db (at an ambient temperature of 55 °C with 
suitable heat sink.) 

RCA-2N301-A Power Transistor 

Like 2N301 but differing only in a higher maximum 
dc and peak collector- to- base voltage rating. 

RCA DISTRICT OFFICES 

EAST   Newark 2, N. J. 
744 Broad Street • HUmboldt 5-3900 

WEST   Los Angeles, Calif. 
6355 E, Washington Blvd. • RAymond 3-8361 

MIDWEST   Chicago, Ill., Suite 1181, 
Merchandise Mort Plaza • WHitehall 4-2900 

GOVERNMENT   Dayton, Ohio 
224 N. Wilkinson Street • H8,61,,,,k 5585 

Washington, D. C. 
1625 “ K" Street, N. W. • District 7.1260 

For technical doto on RCA Transistors, write to RCA 
Commercial Engineering, Sec.E. 19-NN.2,Somerville, N. J. 




