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NEW—Raytheon Amplitron 
Now— peak power 800 kw, bandwidths of 10% 

with efficiencies of 50-70% over entire band 

nK520 Amplitron 

, Typical Operation (Pulsed) 

Anode Voltage   40 kV 

Anode Current   35 amps 

Peak Power Output   800 kw 

Average Power Output 1200 watts 

Efficiency   55% 

Operating Band ( -4-1 db)   1225-1350 Mc 

Peak Power Input   80 kw 

Phase Stability 

with Anode Current   1 /amp 

The Amplitron is a new type of tube capable of power 
amplification at microwave frequencies. Amplifica-
tion is obtained over a broad range of frequencies 
without need of mechanical or electrical adjustments. 
The Amplitron is a derivative of the magnetron and 
retains many of its advantages—high operating effi-
ciency, simple construction, small size, light weight, 
low operating voltage. 

The Amplitron uses crossed electric and magnetic 
fields, a reentrant beam produced by a magnetron-
type cathode, and a non-reentrant broadband circuit 
matched at either end to external circuits. 

Variations in anode current or voltage have little 
effect upon the total phase shift. This results in very 
low phase pushing and excellent reproduction of the 
input spectrum even under pulse conditions with slow 
rise time and ripple. Because of low insertion loss, 
duplexing may be accomplished at the input rather 
than the output of the final rf amplifier. 

A limited quantity of preliminary literature is now 
available. To be sure of your copy, write now. 

RAYTHEON MANUFACTURING COMPANY 

Microwave and Power Tube Operations, Section PT- 07 

Waltham 54, Massachusetts 
Excellence in Electronics 

Regional Sales Offices: 9501 W. Grand Avenue, Franklin Park, Illinois. 5236 Santa Monica Blvd., Los Angeles 29, California 

Raytheon makes: Magnetrons and Klystrons, Backward Wave Oscillators, Traveling Wave Tubes, Storage Tubes, Power Tubes, Miniature and Sub-Miniature Tubes, 
Semiconductor Products, Ceramics and Ceramic Assemblies 

RAYTHEON AT WESCON —BOOTHS 2921-2922 
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MANUFACTURERS of 

Stromberg-Carlson, after two years' 

AUTOMATION MANUFACTURING 

litoiss> 

If your end product is in the general areas 
of radio, television, electrical appliances, 
automotive circuits, aircraft guidance and 
associated parts or equipment—and you are 
currently using conventional point-to-point 
wiring—we can offer you greatly increased 
production with higher accuracy and lower 
manufacturing cost. 

Basically, our facilities comprise a com-
pletely mechanized line with four steps: 
FIRST, the fabrication of Printed Wiring 

Boards. 
SECOND, the automatic assembly of Com-

ponents. 
THIRD, the automatic Dip-Soldering of 

completed assemblies. 
FOURTH, automatic testing. 

Complete integration 
The Stromberg-Carlson system employs the 
"in line" concept of integrated production. 
The process starts with the accurate reg-

istration of holes for subsequent operations. 
There follow steps of cleaning and sensitiz-

lilletleter11º11011irdt. 

411. -*age, 

, 

• 'et' 

The facilities offered in this 

announcement are housed in the 
new 800,000 square foot 
"Electronics Center." 

Manufacturers' executives 
interested in this type of ultra-
modern production are cordially 
invited to visit us. 

ing, exposing, developing, etching, sawing 
and perforating, then automatic assembly 
and dip soldering. 

Production rates range from 600 to 1200 
completed units per hour. The system is 
technically and economically effective for 
production lots as low as 500 units. 

Also, we are prepared to accept work in 
any single one of the three phases—printed 
wiring boards, assembly or dip soldering. 

Already at work! 

The Automation Manufacturing System is 
already buzzing. We designed, and are 
producing, a radio for one of America's 
newest cars. 
Our assignment is the full job: produc-

tion of printed wiring boards, automatic 
assembly of components, testing and dip 
soldering. An interesting part of this project 
is that an important section of the circuit 
employs transistors instead of tubes, cutting 
down weight and greatly minimizing the 
effects of road shock. 
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ELECTRICAL PRODUCTS 

development, opens to you its new 

FACILITIES 

Exposing Machine Automatic Assembly Line 

Your first move ... 

is to discuss among your associates the ad-
vantages of speed, accuracy and cost reduc-
tion inherent in automation manufacturing. 
It is fast becoming the system in American 
industry. 

Several large manufacturers of electrical 
products have already converted parts of 
their operation to automation. We're sure 

Automatic Soldering Machine 

that Stromberg-Carlson is one of the first 
companies offering to share such facilities 
with other firms who do not have their own. 
The coupon below will bring you a care-

fully considered answer and may well be a 
great forward step in bettering your prod-
uct and your profits. Why not mail it today? 
There is nothing finer than a Strornberg-Carlson® 

SC STROM BERG-CARLSON 
A DIVISION OR GENERAL DYNAMICS CORPORATION 

1432 N. Goodman Street • Rochester 21, N. Y. 

We manufacture 

GD 
L 

wiring. Can your new system be of help to us? 

Company   
Address 

using point-to-point 

Signed   
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LINEAR TRANSFORMER 

MOTOR GENERATOR 

,:lifton Precision began delivering Size 8 syncnros 
from the production line more than o year and 
half ago. Since then production has mountea 
steadily, and we are now in a position to serve 
more and more customers with these 7 minute 
accuracy units. 
We have also recently produced a linear trans-

former and motor generator in the size 8 series. 
For information, write or telephone: Sales Dept. 

9014 West Chester Pike, Upper Darby, Pa. 
SUnset 9-7521, or our representatives. 
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CLIFTON PRECISION PRODUCTS CO., INC. 
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FINANCIAL ROUNDUP 

Issuing Stock Now? 
Firms save through Regulation A exemp-

tions when selling stock. But caution is 

advised in making underwriting contracts 

Now is the time for electronic companies to take 
advantage of Regulation A benefits of the Securities 
and Exchange Act, says security dealer Myron A. 
Lomasney. 
"There are fashions in stocks, and small electronic 

firms with good growth prospects are in style on 
Wall Street today," says Lomasney. 
The recent Magnetic Amplifiers common stock 

issue under Regulation A was planned by Lomasney, 
then a partner in D. A. Lomasney Co. He now heads 
his own firm, Myron A. Lomasney & Co. of New 
York. 

Regulation A was designed to assist small busi-
nesses and new ventures in bringing new issues to 
market. Fourteen-hundred companies raised nearly 
$300 million under its terms in 1956. Most were 
less than two years old. 

Security issues of less than $300,000 qualify for 
Regulation A exemptions. Main benefit is exemp-
tion from SEC's regular prospectus requirement. 

Instead, a short offering circular is required. 
Accounting, printing and legal expenses of preparing 
the offering circular are about $ 5,000. Costs of pre-
paring the full prospectus can be expected to run 
from $15,000 to $25,000. 

Also, time taken to complete the financing is 
usually less because of faster approval by SEC and 
less paperwork. 
The price at which these small issue electronics 

stocks can be sold in today's market is roughly 12-14 
times earnings and two-three times book value, 
underwriters say. 

Net amount received by the issuing firm will have 
had underwriter's commission subtracted. Most 
commissions on Regulation A issues are within 15 
percent, according to Investment Dealer's Digest 
statistics. 
Most investment bankers are selective about the 

firms they underwrite. They want firms with a recog-
nizable pattern of growth and a proprietary position 
based on patents, scientific advances or productive 
ability. • 

Investors also want good management. They par-
ticularly want some member of management to have 
knowledge of finances, accounting controls and bud-
geting. 

Size of companies that best qualify for the small 
issues is hard to nail down, says Lomasney. Mini-
mum sales are usually $500,000, but there are many 
exceptions. 
As Regulation A stock issues are usually a firm's 

first public offering, a successful issue is of paramount 
importance. When a first issue is unsuccessful, it is 
often difficult for a firm to raise money again in 
security markets. 

Consequently, Lomasney urges issuing firms to 
enter into underwriting contracts that contain firm 
buying commitments by the underwriter. 
Two other types of contracts are available: best 

efforts and all or nothing. Under best-efforts con-
tracts, the underwriter can discontinue selling efforts 
after selling part of the issue. Under all-or-nothing 
contracts, no stock is sold unless the underwriter is 
able to dispose of all of the stock. 
Other electronic firms that have issued securities 

under Regulation A include: Universal Transistor 
Products, Electronic Specialties, General Transistor, 
G-L Electronics and Digitronics. 

Underwriters include: D. A. Lomasney & Co., Mil-
ton D. Blauner & Co., Michael G. Kletz & Co., 
Aetna Securities, Stanley Heller & Co. and Ferris 
& Co. 

SHARES and PRICES 
MANY watch manufacturers are 
venturing into the electronics in-
dustry. Reasons are: rapid growth 

Typical Watch Manufacturers 
in Electronics 

of electronics and the watch-
makers' experience in manufactur-
ing small precision parts. 

Five well-known watch manu-
facturers have made the move. 

Recent 1956 Percent 
Price Dividends Yield 

The electronics products they 
make include portable radios, min-
iaturized components automation 
instruments, gyroscopes, tachom-
eters and other instruments. 

Earned per Corn. Share 

1956 1955 Traded 

1957 
Price 
Range 

Bulova Watch  
Elgin National Watch  
Gruen Industries  
Hamilton Watch  
Waltham Precision Instrument.. 

17 1.40 8.2 1.74 2 1.79' 

12 0.90 7.5 0.74' 1 01' 
7 ' 6 d-2 85' 

20 1/2  1.40 6.8 3.98' 4 32 2 
17/8 d-0.02 0 03 

bid ' fiscal ending early '57 fiscal ending early ' 56 

NYSE 17 1/4 -21 
NYSE 11 1/4 -14'As 
OTC 
NYSE 20 —28% 
ASE 11/2 — 21/4  

' formerly Waltham Watch Co. not available 
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Local Opinion Counts 
It can help or hurt an electronics firm. 

Here's how to win friends in town 

KEEP good community relations, says George W. 

Griffin Jr., Director of Public Relations, Sylvania 
Electric Products, speaking at National Industrial 

Development Exposition in New York. 

Community relations mean a lot to the electronics 

industry. Many previously small firms have won 
leading positions in their local communities. But, 

many have become community newcomers by relo-
cation or by building of branch plants. 

There is a dollars-and-cents value in a home com-

munity whose services, facilities and social relation-
ships are sound and healthy, Griffin said. There is 
value in a company being well thought of by the 

community. 

Local opinion can help or hurt politically. It 

can effect efficiency of business operation and em-
ployee morale. Good local opinion has promotional 

value. 
According to Griffin, primary responsibility for 

good community relations rests with local plant 

management. Attitude of plant management is the 
big key. 

Plant managers should get into community proj-

ects, civic groups, fund drives and hospital work. 

Employees will follow in reflection of management's 

attitude. Joint interest and participation of man-

agement and employees represents public relations 

at its best. 

faintaining communications with the commu-
nity, says Griffin, is an important part of community 

relations. Building cordial and friendly local press 

relations is a must. Open-house affairs, plant tours, 
dedications and ground-breaking ceremonies are of 

particular value. 

MERGERS, ACQUISITIONS and FINANCE 
• Gulton Industries, Nletuchen, 
N. J., acquires CG Electronics of 
Albuquerque, N. M. CG makes 
•radio control equipment and plans 
to produce rocket instruments. Ac-
quisition is part of Gulton's broad 
expansion plan. It expects to an-
nounce another acquisition shortly. 
Gulton expects to make its first 
public stock offering by ‘.car-end. 
Recently, it privately placed a 51.4-
million common stock issue with 
a pension fund. 

• Production Research, Thorn-
wood, N. Y., privately places $ 150,-
000 of 5-percent, 10-year converti-
ble, subordinated notes and 5,000 
shares of capital stock, priced at S9 
a share. Placement was made with-
out underwriting to a private group 
of investors. The firm designs and 
manufactures communications, in-
frared and test equipment. 

• Rheem Manufacturing and the 
Solartron Electronic Group of Eng-
land agree to set up a jointly owned 
research and development firm, 
Solartron, Ltd. It will work on 
radar simulation projects, a multi-
headed reading machine and other 
electronic devices. 

• Epsco, Inc., Boston, Mass., com-
pletes 60,000-share common stock 

issue, offered at 516 a share. \V. C. 
Langley & Co. headed the under-
writing group. Epsco designs and 
manufactures systems and equip-
ment for use in data processing and 
automatic control. 

• Ultradyne Engineering Labs, Al-
buquerque, N. M., merges with 
Straus-Frank Co. of Houston, 
Texas. Ultradyne manufactures 
pressure transducers and other prod-
ucts in the instrument field. The 
merger provides Ultradvne with 
capital to improve production 
facilities and for new product de-
velopment Straus-Frank, a manu-
facturing and merchandising organ-
ization in the commercial field, has 
a net worth of over $5 million. 

• Ampex Corp., Redwood City, 
Calif., privately places $ 51 million 
of 5-percent sinking-fund deben-
tures duc in 1972 through Blyth & 
Co. and Irving Lundborg & Co. 

• Miniature Precision Bearings ac-
quires Split Ballbearing through 
merger. Both firms arc in Lebanon, 
N. H. Diversification opportunities 
influenced the merger decision. 
MPB concentrates in the field of 
industrial components while Split 
Ballbearing deals largely with air-
craft, industrial and automotive 

markets. MPB financial resources 
will be used to provide Split Ball-
bearing with improved manufactur-
ing equipment. 

• International Glass, Culver City, 
Calif., and Timm Aircraft merger 
is approved by stockholders. Timm 
stockholders will receive one share 
of International Glass common for 
each two and two-thirds shares of 
Timm common. International 
Glass recently announced plans to 
expand its electronics activity 
through a proposed merger with 
Cascade Research. 

• Rek-O-Kut of Long Island City, 
N. Y., manufacturer of phonograph 
turntables and high-fidelity disk-
recording equipment, purchases as-
sets of Audak, Inc. of New York 
City. Audak makes phono cart-
ridges and tone arms. It will be-
come the Audax, Inc. subsidiary of 
Rek-O-Kut. Its manufacturing ac-
tivities will be moved to Long 
Island. 

• Tung-Sol Electric registers pro-
posed public offering of 100,000 
shares of 550 par value cumulative 
convertible preferred stock with 
SEC. IIarriman Ripley & Co. is 
expected to be underwriter for the 
issue. 
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"This refers to yours of the 10th..." 

-Some people still hammer out commu-
nications one character at a time. 

Others use DATAFAX —the fast 
Stewart-Warner electronic way to 
transmit all data over standard tele-
phone lines. 

Datafax transmits and records any 
material: correspondence, drawings, 
pictures, printed matter, even hand-
written notes. And since copies are 
exact duplicate images of the original, 
chance for error is eliminated. 

Cost? 

Automatic transmission and recording 
eliminate need for full-time operator; 
recorders will even respond to trans-
missions sent after the office is closed 

for the day. Datafax also eliminates 
retyping, proofreading, intermediate 
handling, intransit delays—and their 
clerical costs. The clear, smudge-proof, 
permanent Datafax copy costs less 
than 2ft for a letter-sized unit, plus 
pro rata line charge. 

Chances are your accounting...in-
ventory control... engineering... pro-
duction ... branch sales...and ware-
house operations have outgrown Stone 
Age Communications. If so, you'll want 
to find out about Datafax. 

First, send for your copy of the free 
Datafax bulletin. Write: Stewart-
Warner Electronics, Dept. 21, 1300 No. 
Kostner Ave., Chicago 51,Illinois. 

STEWART 

SW 
WARAER 

ELECTROBICS 
o Division of Stowart-Worner Corporation 



WASHINGTON REPORT 

No Brushes 

G-E lnductrol* 
Voltage Regulators 
Mean Reliability 
Because it is an induction regulator. the 
Inductrol maintains 1% a-c output 
voltage without using brushes. 

This means radically lower mainte-
nance costs than are possible with old 
brush-commutator type regulators. There 
are no brush inspection, cleaning, re-
placing, or stocking problems. There are 
no commutators to arc over or wear 
down. General Electric Inductrols mean 
precise, highly reliable, economical volt-
age regulation. 

For more information, write Section 
425-7, General Electric Co., Schenectady 
5, N.Y., or contact your nearest General 
Electric sales office or agent. 
*General Electric Trademark for induction voltage 
regulators. 

Progress /s Ovr MOSt bnpor/ane 73odirct 

GENERAL ce ELECTRIC , 

W ASHINGTON'S drive to hold down military expenditures is taking hold. 
Most serious cut so far is the cancellation of North American Aviation's 
Air Force, contract for development of the supersonic intercontinental 
Navaho missile. The 10-year project was still under development when 
the cut came. 

By the time the dust settles, it's figured that the Air Force will have 
spent at least $650 million on Navaho. The cancellation decision kills 
an estimated $300 million in new business over the coming year—for 
continued research work, manufacture of prototype models and pro-
duction tooling. 

The Navaho cancellation is the latest of a series of Pentagon decisions 
to slow down military production. At least eight other major aircraft 
and missile projects have been stretched out. Defense Department 
insiders say it's only the beginning. Comments one: "In the past, when 
we talked of cutbacks to be made, there was a feeling in the bigger 
companies that this was the usual Washington flak and wouldn't touch 
them. The Navaho decision gives them something to chew on." 
For NAA, which was developing and producing Navaho's airframe, 

rocket engine and inertial guidance system, the decision means idling 
some 1,000 electronics workers in the company's Autonetics division at 
Downey, Calif. (out of a total division work force of 7,200). 

In ill the pulling and hauling to cut back military expenditures, 
however, the outlook is still bright for electronics producers. The 
Air Force still figures on a near-doubling of electronic procurement over 
the next few years—from a rate of $750 million in 1956 to an eventual 
$1.3 billion. 

• Sen. Joseph C. O'Mahoney (D., Wyo.) is spearheading another 
effort to help electronics producers trim the costs of their patent 
operations. As chairman of the Senate Patent subcommittee, 
°Mahoney has introduced a new bill to allow companies to publish 
descriptions of their inventions without going through the complex 
and costly procedures needed to obtain a full-dress patent. 

Publication—a form of registration with the Patent Office—is 
designed to cut down on the number of patents sought by industry 
for purely "defensive" purposes. For instance, the Patent Office 
fieres that about two-thirds of the inventions patented by large 
corporations are taken out with no intention of bringing the inven-
tion to market. But unless the inventor takes out a patent, a com-
petitor may come along later and patent the same idea, thereby 
blocking the original inventor from using it. 
The huge volume of "defensive" patents taken out as a result, 

says O'Mahonev, imposes a wasteful burden on industry and the 
Patent Office. His bill would protect the inventor by making an 
official record of who actually came up with a patentable idea first. 

• The growing role of electronics in military production shows up 
in the listing of major contractors involved in the Air Force's super-
sonic B-58 Hustler project, for which General Dynamics' Convair 
division is weapon system contractor. Electronics manufacturers 
working on the project include: Sylvania, producer of the B-58's 
passive defense system; Bendix Radio and Motorola, who are making 
navigational aids; Emerson Electric, producing the active defense 
system; Bendix's Eclipse Pioneer division, building the autopilot 
and Magnavox, producing communications equipment. 

Circle 4 Readers Service Card 
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How to have factories in every city...ship United! 

Electric motors being loaded aboard DC-6A Cargoliner arc checked by United's W. S. Emrich and iiculand's W. L. Johnson (right). 

Reukind Electric Co. makes electric motors, many on 
special order. Reuland's reputation for prompt delivery 
is known coast to coast. "Our customers couldn't get 
better service if we had factories in every city," says 
Reuland's Western Div. Sales Manager, W. L. Johnson. 
"As it is, the motors are made to order here in Alhambra, 
California, shipped overnight by United Air Freight." 

Examples cf United's low Air Freight rates 

CHICAGO to CLEVELAND 

NEW YORK to DETROIT 

DENVER to OMAHA   

per 100 pounds* 

SEATTLE to LOS ANGELES   

PHILADELPHIA to PORTLAND 

SAN FRANCISCO to BOSTON   

$4.78 

$5.90 

$6.42 

$9.80 

$24.15 

$27.00 

*These are the rates for many commodities. They are often lower for larger ship-
ments. Rates shown are for information only, are subject to change, and do not 
include the 3% federal tax on domestic shipments. 

Door-to-door service 

Shipping United has important competitive advan-
tages for companies like Reuland: wider markets, lower 
inventory, savings in packaging and insurance. Plus 
guaranteed space dependability ( Reserved Air Freight ), 
door-to-door service, modern cargo handling pro-
cedures, round-the-clock flights featuring the world's 
fastest passenger and all-cargo planes. Ship United! 

00,11 

San Fra 
Oakland 

Lo Ann 

San Diego 

SHIP FAST...SHIP SURE...SH1P EASY 

oslOn 
tandem 

nondelphill 

Fiashinston. D. C. 

For service, information, or free Air Freight booklet, call the nearest United Air Lines Representative or write Cargo Sales Division, United Air Lines, 36 South Wabash Avenue, Chicago 3, Illinois. 
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DIE CAST ALUMINUM HUBS 

STANDARD OR CUSTOM FLANGES 

CUSTOM REELS 

SOLID ALUMINUM HUBS: 1/4 ", 

1/2 ", 3/4 ", 5/8 ", 1", 2" machined 
to your required tolerance... in-
termediate sizes on special order. 
ALUMINUM FLANGES: Off the 
shelf; dia. 6", 8", 101/2 ", 12 1/2 ", 
14"—.050 and . 100 stock ... other 
sizes and designs to your specifica-
tions. PRECISION REELS: Assem-
bled for your needs from Standard 
Record components; or designed, 
developed and manufactured. 
any size, any quantity ... to meet 
unusual space, weight, opera-
tional, or environmental demands. 

TANDARD RECORD 
manufacturing company 

... since 1939 

70 North San Gabriel Blvd., Pasadena, Calif. 
Circle 6 Readers Service Card 
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EXECUTIVES IN THE NEWS 

Moore: for Wescon, a sprout of ideas 
Snow vice-chairman for Wescon ' 57 is Norman H. Moore, 39-year-old 
vice president of Litton Industries and managing director of its electron 
tube division. The more responsibility Litton piles on the bouncy, 
enthusiastic Moore, the more energy he seems able to devote to in-
dustry affairs. Wescon people point out that he has "literally sprouted 
ideas" for the show. 
Man behind these ideas took an arts degree at Oberlin, went on for 

a PhD in physics at MIT. The radiation laboratory there kept him for 
two years on staff; then he went west as research director for Dalmo 
Victor. Before joining Litton in 1948, he returned for a while to 
campus life in Stanford's electrical engineering department. 
Moore divides his leisure between church and family. Long the 

finance chairman for Palo Alto's First Congregational Church, he has 
developed some highly successful fund-raising techniques. "In fact," 
he says, "the only unique paper I ever wrote was on that subject." 
Wife Jean looks more like an Oberlin co-ed than mother of two boys 

and two girls. She reflects her husband's zest, is an enthusiastic par-
ticipant in the family hobbies: sailboating, Little League baseball ( son 
Hal plays right field) and snowshoeing. 
Moore is a gourmet, too, and a golfer. ne seldom breaks 100 on the 

links, threatens to give up the game if 14-year-old son Dave doesn't 
stop showing him up. 

STRICTLY PERSONAL 
Help Wanted 

We are in the process of revamp-
ing our entire reservation machin-
ery. Toward that end, we have asked 
for proposals from leading manufac-
turers of data-processing equipment 
that will help us solve our prob-
lem. 
Our reservation and space control 

workload has been growing at a 

August 

staggering rate. With the jet age 
only a year away, we find that our 
present system will no longer be 
able to keep pace with the de-
mands that will be placed upon it. 
Pan American's general antici-

pated growth approximates 15 per-
cent for 1957 and from 10 to 
15 percent for each of the next five 
years. 

It occurred to me that your pub-
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lication might help spread the word 
of our search and inspire response 
from any manufacturers that Pan 
American has not contacted di-
rectly. 

DANIEL B. PRIEST 
PAN AMERICAN W ORLD AIRWAYS 
CHRYSLER BUILDING, NEW YORK 

Tarheel Saga 

In reviewing one of your issues, I 
noted your interesting item con-
cerning North Carolina manufac-
turing. 
You might be interested to know 

that our firm initiated a manufac-
turing operation in Fairview, N. C. 
(12 miles southeast of Asheville) 
On January 3, 1956. 
I believe our ellIpkWIllent level 

parallels or surpacs that of several 
other major manufacturers in the 
area. 

M. E. PRICIIARD 
C. P. CLARE & CO. 
CHICAGO, ILL. 

Cold-Cathode Tubes 

\Vith interest, we noted your 
(Technical Digest) item for May 
20, p. 19. 
An error has crept into the text 

which resulted in several inquiries 
from manufacturers who were in-
terested in "cold-cathode tubes." 
The tube in question, type DE2, 
is not of the cold-cathode variety, 
but is fitted with a directly heated 
cathode requiring 12 watts heating 
power. This cathode is called 
"E-cathode" . . . 

In contrast to the oxide-coated 
cathode, it has no semiconducting 
layer on the metallic base. In the 
E-cathode, the metal is activated by 
introducing emissive particles into 
the crystal boundaries near the sur-
face. Furthermore, neither load 
currents well above saturation limit, 
nor ionic bombardment, would be 
able to destroy the active surface. 
This property permitted the de-
velopment of the high-voltage ( 10 
kv) rectifier tube type DE2 with a 
mixed filling of argon and mercury, 
and an immediate start without pre-
heating even at temperatures as low 
as minus 40 C . . . 

EDWARD G. RUIITE 
BROWN, BOVERI & CO., LTD. 
BADEN, SWITZ. 

FOR EVERY SYSTEM 
APPLICATION 

KEARFOTT 
SERVO Id 
PE NO.« 
WT.  1.2  

KEARFOTT offers the systems manufacturer the 
most complete line of precision made components 
available anywhere. Quantity production 
enables quick deliveries and reasonable prices. 

SYNCHROS—Transmitters, Control Transformers, 
Resolvers, Repeaters, and Differentials in 
Bu Ord Sizes 8, 11 and 15. High Accuracy and 
environmental resistance. 

SERVO MOTORS—High torque, low inertia Servo 
Motors, Inertial and Viscous damped Servo 
Motors, in Bu Ord Sizes 8. 11, 15, 18 and 23. 

TACHOMETER GENERATORS—Available as 
damping generators, rate generators and 
integrators. They feature high output to null 
ratio and extremely linear outputs. Temperature 
stabilization may be provided. 

GYROS—Directional, floated rate integrating, 
free, vertical, and spring restrained rate gyros for 
all airborne navigation, stabilization or fire 
control applications. 

Bulletins giving physical 
and technical data of the 
various Kearfott Products 
will be sent on request. The 
Kearfott organization is 
available to assist in the 
development and 
manufacture of other 
precision components you 
may require. A SUBSIDIARY OF 

ott 

kJiÍ 
GENERAL PRECISION EQUIPMENT CORPORATION 

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

Midwest Office: 23 W. Calendar Ave., La Grange, III. South Central Office: 6211 Denton Drive, Dallas, Texas 

West Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif. 
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Case History from the files of the Wincharger Corporation 

problem: COMPLETELY REDESIGN 

AN AIRCRAFT ALTERNATOR 

TO MEET MISSILE WEIGHT 

AND SIZE REQUIREMENTS 

When the Defense Department's missile program 
went into high gear, Wincharger's Research and 
Development Group was handed the problem of 
designing a much smaller, lighter, more compact 
Alternator. And, along with its smaller size, the 
Alternator still had to be absolutely reliable. 

The happy result was a three-phase, 400 cycle 
Alternator in an extremely small package that uti-
lized a ram-air turbine and magnetic amplifier 
regulator. The Wincharger-designed Alternator 
proved completely satisfactory in actual use. 

If YOUR work requires special purpose Alternators, 
Inverters, Dynamotors or other Power Supplies, 
bring your problem to Wincharger's Research 

IN CO® 
011.1" se- 'ALTERNATOR BY 

INCHARGER 

Specifications 
Air-turbine driven  

Output Voltage   

Temperature Rise . . . . 

Static Temperature . . .   

Running Duty   

R.P.M . 

and Development Group Their extensive exper-
ience in solving problems in all phases of these 
fields is your best assurance of a workable solution. 
SPECIALISTS IN ROTARY ELECTRICAL AND ELECTRONIC DESIGN AND MANUFACTURE 

ALTERNATORS ENGINE-GENERATORS DYNAMOTORS IN UNIVERSAL MOTORS RADIOS 

3 ph. 115 /208 volts, 400 
cycle, 600 watts. 

Minus 540 C to plus 740 C. 

Minus 460*C to plus 550 C. 

Continuous. 

8  000. 

WINCHARGER CORPORATION 
Dept. E-87 SIOUX CITY, IOWA 

SUBSIDIARY OF 

ZENITH 
RADIO CORPORATION 
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ELECTRONICS INDUSTRY IN THE 11 WESTERN STATES 
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Wescon Marks Growth in West 
• West Coast manufacturers figure their 11-state area makes a 

fourth of the industry's gross sales and is still growing 

• Their big show and conclave, Wescon, will full San Francisco's 

Cow Palace next week. The show is still growing too 

ELECTRONICS is big business in the West. And 
despite recent Defense Department cutbacks, the 
industry shows every promise of continuing to grow 
lustily in the western climate. 

Last year, according to West Coast Electronic 
Manufacturers' Association, the eleven western states 
claimed 15 percent of the nation's electronics firms, 
employed 17 percent of electronics workers, and 
racked up 24 percent of total industry gross sales. 
This year, WCENIA is confident that the West will 
bite off—and chew—a still bigger share. 

The concentration of the electronics industry on 
the Coast in Los Angeles and neighboring Orange 
County, is being rivaled by other growth areas in 
the West. The San Francisco Bay and peninsula, 
San Diego, the Valley of the Sun in Arizona, and 
the Portland-Seattle region arc all coming along fast. 
WCEN1A spokesmen expect the San Francisco 

area alone to increase its plant capacity by 50 percent 

and its sales by 41 percent this year. Electronics 
employment on the peninsula should rise 33 percent 
over 1956 levels. 

The booming Bas area comes under an especially 
bright spotlight this month. From August 20 
through 23, some 30,000 technical and business repre-
sentatives of the electronics industry will pack San 
Francisco's Cow Palace for the Western Electronics 
Show and Convention (Wescon). 

Wescon, nine years old this August, is suffering 
from the same kind of growing pains that plague and 
please the area it serves. Last summer, three circus 
tents were needed to catch the overflow from the 
100,000-sq ft Pan-Pacific Auditorium in Los Angeles. 
Next week the Cow Palace—largest convention hall 
on the Coast—will bulge at the seams with 765 ex-
hibits and six lecture halls. 
The 30,000 expected convention-goers represent a 

20 percent increase over last year's attendance. In 

ELECTRONICS business edition — August 10, 1957 13 



48 technical sessions, they \yin hear some 225 papers. 
Lecture halls to hold the sessions were partitioned 
off the Cow Palace floor, putting exhibits and tech-
nical sessions all in the same building. 

It'll be physically impossible to take in all the 

sessions, exhibits and field trips that are planned. 
If a visitor could contrive to be in several places at 
one time, he might: 

• Watch construction work on the atom-powered 
Regulus-armed submarine Halibut at i\ lare Island 
Naval Shipyard. 

• Witness simulated target acquisition, tracking 
and firing at one of two Nike posts. 

• Learn firsthand about effects of atomic radiation 
at Navy's Radiological Defense Laboratory. 

• Trudge through a double handful of the various 
electronics plant facilities and major installations in 
the Bay area. 

• Peer into radio telescopes, wind tunnels and 
bevatrons at Stanford University, Ames Aeronautical 
Labs and the University of California Radiation Lab. 

Social events, as usual, will give a lot of people a 
chance to backslap and talk some business. Wescon 
has scheduled a breakfast for distributors and reps 

on Thursday morning, Aug. 22. 

Army secretary Wilbur M. Brucker will discuss 
the role of electronics in Army's long-range research 
effort at the All-Council luncheon given Aug. 21 by 
WCEMA. Featured speaker at the All-Industry 
luncheon at the Fairmont Hotel on Friday will be 
Major General Bernard A. Schriever, chief of USAF's 
Ballistic Missile division. 

The convention committee has also made plans 
to keep itinerant but nontechnical wives busy and 
happy during the show's four days. The Future Engi-
neer's Show (Wescon Jr.) will give sons of registrants 
and other youths a chance to participate. 

SOME PAPERS TO HEAR AT WESCON 
For a preview of the Wescon technical ses-
sions, ELECTRONICS Sent Pacific Coast Editor 
Flood to query Dean Watkins of Stanford 
University, who is chairman of the technical 
program committee for Wescon ' 57. 

Hoop: Dean Watkins, what in your opinion 
arc some of the highlights of this year's 
Wescon? 

W ATKINS: The first one that comes to mind is 
the evening session on controlled fusion re-
search. It will be a one-paper session by Her-
bert York of the Livermore Lab. Dr. York 
will emphasize the electronic aspect of fusion 
and means for physically containing it. 

Also the session dealing with solid-state 
microwave amplifiers. These devices may 
make possible direct detection of thermal 
radiation in the microwave range from trees, 
buildings, aircraft and so forth. In mv opinion 
this is the most significant development being 
reported at Wescon this year. 

There's to be a session on military electron-
ics. Several representatives of the Defense 
Department will play up their ideas on the 
importance of research. 

HOOD: Is this the aircraft vs missile contro-
versy? 

WA•i•KINS: No, • it's . more • concerned - with the 
role of basic research. Secretary Wilson says 
that the Defense Department doesn't need 
to spend money to find out what the other 
side of the moon looks like. These people 

from the services will ask for increased support 
of long-term research out of the Defense bud-
get. 

Hoop: Will there be much emphasis on re-
liability? 

W ATKINS: There's a session on reliability and 
quality control. It's certainly an item of 
continuing importance. 

IIoon: Transistors? 

W ATKINS: Two sessions on transistors, one 
paper covering a 10-mc 5-watt transistor which 
represents a considerable advance in the state 
of the art. 

HOOD: What will it mean, specifically? 

W ATKINS: \Vider bandwidth and higher power 
output should mean efficient video and pulse 
amplifiers. 

Hoon: How about medical electronics? 

W ATKINS: One session, not too revolutionary. 
Two noteworthy papers on use of linear ac-
celerators in therapy. 

Hoop: Of course there's something on air-
borne electronics. 

W ATKINS: Yes, a session on electronics in 
high-speed flight, sponsored by IRE and the 
Institute for Aeronautical Sciences. I think 
it'll be a good coverage of what's new in air-
borne electronics. 
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Shift to the Commercial 
Some 20 electronics firms, all heavy on military side, are making a 

concerted effort to get into or enlarge their places in the commercial 

market. One of these companies plans move into nuclear energy 

field, medical electronics and special-purpose computers 

EXPLAINING a major business policy move, Ford In-
strument v-p and general manager Charles Rockwell 
drew upon an ancient but precious truth. He said, 
"Don't put all of your eggs in one basket." 

Recent cancellation of the Ait Force Navaho 
guided missile contract is an example of the thing 
that has electronics firms asking themselves "What 
percent should we be in military work and what 
percent in commercial?" 

Ford, since it was organized in 1915, has been 
almost exclusively in military production business. 
Not shaking off this business as its primary interest, 
Ford looks to add on products in the industrial and 
commercial field. 

This move represents a major trend in electronics. 
In the past few years some 20 companies, heavy on 

the military side, have taken organized steps to get 
into or increase position in the commercial market. 

General Precision Laboratories credits commercial-
consciousness for stepping into closed-circuit tv field. 
GPL is now considered one of major firms in cc-tv. 

Airborne Instruments in 1956 expanded its com-
mercial products line under an organized effort. It 
credits new products Automatic Noise Figure Indi-
cator and Airtone Automatic Announcing System 
for elevators to its program. 

In the last two years each of these companies set 
up committees composed of top management in 
engineering, manufacturing and sales. Job outlined 
for the group: uncover new commercial products, 
find commercial uses for military products. 
Name of these committees, oddly enough, is the 

TECHNICAL DIGEST 
• Transparent radar reflectors 

arc achieved by vacuum deposition 
of metal on glass or on stable 
polyester-type plastics by Sicrracin 
Corp. Resultant coating is con-
ductive ( 5 to 20 ohms per sq in.) 
and will withstand a heat output 
of several watts per sq in. for anti-
fogging applications on meter win-
dows, aircraft windows and helmet 
visors. 

• Microwave refractometer, small 
enough for installation on single-
engine light planes, has resonant 
cavity arranged to sample air dur-
ing flight. Resonant frequency of 
cavity, a simple function of refrac-
tivity of air, is compared with that 
of reference cavity and resulting 
phase difference is recorded as data 
for tropospheric radio propagation 
research. System was develcped 
by NBS Boulder labs for U.S. 
Army Electronic Proving Ground 
at Fort Huachuca, Arizona. 

• Movement of pill-shaped Al-
nico permanent magnet through 
stomach of patient is traced with 
Waugh magnetometer at UCLA 
to study effects of emotional dis-
turbances. Polystyrene coating on 
magnet gives same feel as vitamin 
capsule. Amplified output of mag-
netometer coil under patient is 
fed into chopped input of Offner 
electroencephalograph connected 
to recorder which shows mode, 
orientation and periodic amplitude 
of magnet movement as well as 
position. 

• Selector switch speeds of over 
300 contacts per second are 
achieved with one-motion rotary 
selectors developed by Philips (I Ioi-
land) for automatic telephone ex-
changes. Unique wiring scheme 
reduces contact wear, eliminates 
home position vet gives same aver-
age wiper travel distance per call 
as with ordinary two-motion switch 
that has ten 10-contact decks. 
Continuously running drive motor 

actuates wiper through coupling 
and stopping magnets. 

• Proton precession magneto-
meter developed by Varian Asso-
ciates for Project Vanguard satel-
lite weighs only 41 lb (batteries 1 
lb, transistorized electronics 1 lb 
and coil-in-kerosene sensing head 
2 lb). Unit will provide time rec-
ord of earth's magnetic field above 
ionosphere for telemetering to 
ground stations. 

• New frequency meter provides 
record of instantaneous values of 
power-line frequency. Synchro 
automatically positions small auxil-
iary motor with respect to three-
phase, two-pole asynchronous mo-
tor connected to line being mon-
itored. Thus difference between 
line frequency and that of tuning-
fork standard is proportional to 
movement of small motor on slide. 
Meter was developed at Electro-
technical Institute of Rome Uni-
versity. 
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same in each company. Each was called —fhe New 
Products Committee." 
"Our interest in the commercial ma.ket was evolu-

tionary," says Rockwell of Ford Instrument. "It 
was the evolution of our ability and the evolution 
of the market. The two came together. 

Ford "first touched base" in recognizing the evo-
lutionary marriage when it worked on controls for 
the nuclear submarine ScawoIf. 

It sees instrumentation and control in nuclear 
field as a broad avenue into the commercial field. 
"The nuclear revolution is the biggest thing that 
ever happened to business and American life. It 
requires the type of talent electronics companies 
have. It requires great precision and reliability. 
Those two qualities are our stock in trade." 
An outside request took the company into medical 

electronics. Ford began developing a piece of clec-

tronic equipment to serve as an intrinsic part of 
surgical operations on a detached retina of the eye. 

Peering further into potentialities of medical elec-
tronics, company study was made. A 24-page report 
on applications is the result. 

Another study is under way in data-processing. 
"Whereas there are a number of companies mak-
ing excellent big computers, there seems to be a 
large enough demand for specially designed special-
purpose computers to devote some time and effort 
in this area." 

Caldwell feels that Ford "will always be predomi-
nately military. There's no definite objective. 
There's no timetable. We're proceeding cautiously. 
"We're looking to the day when there's no cold 

war. It makes sense to us if one well might 
conceivably dry up, to have another going strong." 

PRODUCTION and SALES 

VALUE OF COMPUTER SHIPMENTS NUMBER OF COMPUTERS SHIPPED 

SOURCE:BUREAU OF CENSUS 

Computer Shipments Double in '56 
ELECTRONIC computer shipments 
in 1956 were double the value of 
1955 shipments according to a 
Census Bureau report released last 
month. Value of shipments totaled 
594 million in 1956 compared with 
547 million in 1955. 
Number of computers shipped 

last year was nearly three times the 
1955 level. Sonic 5,120 computers 
were shipped by manufacturers in 
1956 compared with 1,916 in 1955. 

Greater rate of increase in units 
shipped reflects increasing interest 
in small and medium-size comput-
ers. On the average, 1956 prices 
were 25 percent less than the pre-

ceding year. Computer prices av-
eraged S18,400 in 1956, down 
S6,100 from the 1955 average. 

Census figures on value of ship-
ments for 19;6 differ only slightly 
from sales of S100 million for the 
sanie year, reported by FIA. How-
ever, for 1955 the Association re-
ported computer sales of S72 mil-
lion while Census reported a much 
lower shipment figure of S47 mil-
lion. 

Difference can be explained by 
fact that Census shipments include 
only computers shipped but do 
not include computers sold dur-
ing the current year for shipment 

within the next few years. 
Dictating machines, also in-

cluded in Census report on Office, 
Computing and Accounting Ma-
chines, are becoming a sizable item 
of the electronics business. Value 
of shipments in 1956 totaled S28.3 
million, 30 percent more than the 
S21.8 million of dictating machine 
shipments in 1935. 
Number of dictating machines 

shipped in 1956 totaled 137. 700, 
about 40 percent more than the 
97,100 machines shipped in 1955. 
However, these figures also include 
transcribing, record shaving and re-
cording machines. 
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Plants Become Grad Schools 
In-plant engineering education is spreading as more companies dis-

cover that it helps recruiting while it upgrades existing staff. West 

Coast firms see graduate training a competitive must; they offer a 

variety of courses tailored to suit individual and company 

A CREWCUT engineer carries his sliderule to a Uni-
versity of Southern California class once a week to 
earn his M. S. degree. Nothing unusual about that 
except that he earns his credits at the Northrop 
Aircraft plant where he works. 

Four in-plant classes are provided for Northrop 
engineers in a long-range cooperative program with 
USC. University instructors teach 120 engineers in 
after-hours classes. Company pays tuition. 

Investment in post-graduate education pays double 
dividends for sponsoring companies. Personnel di-
rectors get a potent engineering recruiting tool. 
Training also upgrades existing staff, helps the com-
pany get more mileage out of its engineering de-
partment. 

A recent survey shows that recruiting cost per 
engineer may soar as high as $4,579. Applied toward 
a neophyte engineer's graduate program, this amount 
goes a long way. It also betters the company's com-
petitive situation in recruiting. 

Post-graduate programs take many forms. Grants 
and application prerequisites vary, but all courses 
must line up with company interests. Otherwise 
there are no strings attached. Firms seek no guar-
antee that students will continue with them after 
getting advanced degrees. 

Educational budgets are large, but aid is usually 
not advertised. During interviews job applicants arc 
told of facilities offered. 
A spokesman for the college viewpoint, Joseph M. 

Pettit of Stanford says employer cooperation is one 
way to lick engineer shortage. He believes graduate 
students' greatest need is for financial support. In-
dustry can aid with scholarships and/or work-study 

• . programs. Here arc a few examples: 

Stanford participates in an honors cooperative pro-
gram in electronics with several San Francisco Bay 
area firms. Selected graduate students work 35 hours 
per week in a participating company and get full pay. 
. Students carry a 40 percent load at Stanford and can 
earn a master's degree in two years. 

In Los Angeles, Hughes' Aircraft fellowships pay 
graduate students tuition and expenses, plus part-
time salary and, for doctoral students, a generous 

living allowance. Most applicants are recent grad-
uates. They arc chosen on ability, past scholarship, 
and financial need. 

At North American Aviation students get a two-
thirds refund on tuition when satisfactorily com-
pleting courses. If working toward a degree, the 
remaining third is granted when diploma is earned. 
Post-graduates may also take 11-month leaves without 
pay, alternating with one-year full employment. 

Lockheed missile systems division sponsors an 
advanced studies program at all plants. The project 
helps students working toward Masters' or higher 
degrees. Recruits study full time and work half-time, 
getting pay for 40 hours. 

Douglas employees going to school half-time or 
more work at least half-time. They are paid for time 
worked, plus 40 percent of out of pocket expenses, 
including salary loss, tuition, and books. Students 
must send grades to company scholarship board twice 
a semester. 

Coming Home to Roost 
Navy's new air-to-air guided missile, Sparrow III, 
is intended for use by fighter aircraft in Fleet Air 
Defense. Developed by Raytheon, also prime con-
tractor, improved missile will augment Sparrow I. 
Sparrow III is semiactive missile, launched under 
guidance of mother ships, carriers own homing unit 

ELECTRONICS business edition— August 10, 1957 17 



now you can get 

15 watts at 100°C 
NEW silicon high power transistor 
For your audio servo uses — and many other appli-
cations, you can reach new transistor highs — in 

power, temperature and gain with low distortion 

and the stability and reliability you expect from 
silicon transistors. In Class B push-pull operation, 

two new TI Type 2N389 silicon diffused junction 
transistors provide 15 W power output at 100°C 
... with distortion of less than 10% and typical beta 
cutoff frequency of 300 kcps. This new transistor is 
the first high power silicon transistor and the 
latest addition to the TI silicon line... widest in 
the industry. 

visit our booths 

no. 3001, 3002, 3019, 3020 

at the 1957 wescon show 
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Base Current 
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25°C   37.5 Watts 
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Collector Current   2 Amperes 
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Researching for Profit? 
• Laying out money for non-profit institute research more than 

doubled one firm's income in six selling years 

• Institutes provide a complete research tool kit; They can work 

bugs out of a device or make a comprehensive market report 

NONPROFIT research institutes spend about 66 mil-
lion profit-motivated corporation dollars each year 
on research. 

That's two-thirds of the amount U. S. firms spend 
on all outside research, says the American Institute 
of Management. 

This year hundreds of research-conscious firms arc 
calling on nonprofit institutes both for scientific 
trouble-shooting and long-range planning. Insofar 
as the institutes affect the ability of a product to 
compete or the development of a new product, they 
affect profits. 

Their work ranges from exploratory investigations 
to new-product development. It covers technical-
economic services in areas such as marketing, pro-
duction, information and research management. 

Firms that have contracts with institutes range 
from one-man companies to giants of the electronics 
industry that have well-established research labora-
tories of their own. 

Battelle Memorial Institute of Columbus, Ohio, 
spends about $2 million on electronic research alone 
out of a $20-million annual research budget. 

Battelle estimates the average electronic project 
for one year amounts to some $20-$30,000. 

Sponsoring firm holds the stopwatch on length of 
time for project completion. This can mean a six-
month crash program or one that is renewed year 
after year. 

Studies in the semiconductor field are one example 
of what Battelle calls directed basic research, aimed 
at opening up, technologically, new fields for business. 
How institute research can be turned into profits 

is shown by the case of The Haloid Company of 
Rochester, N. Y. 

Battelle had engaged in unsponsored research in 
xerography, an electrostatic dry-printing process that 
uses ordinary paper and plastic powder. Electronic 
power supply furnishes required high voltage. In 
1948 Haloid signed a contract with Battelle to de-
velop the process. 

First xerographic equipment was marketed in 1950 
when I Ialoid was a $ 10 million-a-year company. Last 
year Haloid reached $23.5 million; it attributes most 
of this gain to xerographic equipment sales. 
Some advantages of institute research are: 

• Help from a competent and diverse stall of spe-
cialists, which the company could probably not 
attract or afford to hire. 

• Use of expensive scientific equipment without 
large investment of capital. 

• Prompt study of research problems too complex 
for or outside the regular experience of the company 
and its research staff. 

Some advantages for large concerns are: 

• Avoidance of extra personnel and equipment 
costs for a special project outside the regular research 
program. 

• Confirmation of research data prior to heavy 
investment. 

Handling Hot Stuff 
While one man stands guard with radiation counter, 
other lowers uranium slug into core of nuclear reactor 
at Atomics International Division of North Ameri-
can Aviation 
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Control rooms house $ 1-million system where. 

Tubes Control Refining 
Tidewater Oil Company's new $ 180-miilion refinery contains a $ 1-

million electronic information control system to log or record process 

variables. The system continually scans 4,000 points, logging rou-

tine signals and sounding an alarm whenever an out-of-tolerance 

measurement is detected 

Process variables are compared on trend recorders 

ONE of the country's newest oil refineries is Tide-
water Oil's Delaware plant. It cost $ 180 million 
and contains, the company says, more electronics 
than any yet built. 

Like other recently constructed refineries. Tydors 
plant processes oil "in-line". It has one each of the 
various kinds of processing units. The setup is ex-
tremely efficient, as long as all of the units in the 
processing chain keep operating. 
"We needed an information control system 

which would nip trouble in the bud." an official 
explains. 

NVhat nips trouble in the bud is a $ 1-million elec-
tronic data scanning and logging ( or digital record-

ing') system. This is leased from Panellit, Inc., 
which also installed and maintains the plant's pneu-

20 
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p1-1 meter monitors oil composition 

matic and electrical instruments and controls. 
Actually, the information system is 13 complete 

systems housed in 9 control rooms—one for each 
operating unit. 
The electronic systems continually scan 4,000 sig-

nals telling temperature, pressure and flow. The sys-
tems convert the signals to digital values. 

Operators get an hourly log of process variables 
or a running record on graphical trend recorders. Any 
logged reading can be obtained at any time on a 
plug-in digital indicator. A daily summary is taped 
for business machines. 
Between hourly logs, any off-normal signal is 

printed in red and an alarm sounds. Tvdol believes 
this is the most important function of the informa-

Data logger (front), indicators tell what's happening 

Scanning circuits feed analog-to-digital converter 

tion system because "between hourly logs a refinery 
can get into a lot of trouble". 
Manpower sayings were a secondary consideration, 

although the system probably saves 25 men and one-
fourth the control space required for manual logging. 
Tvdol could have gotten one scanning system 

rather than 13. But since this would place the burden 
on one man, it was not considered. 
One million dollars sounds expensive, but it isn't 

because potential sayings in operating costs are 
large, comments James McDonald, assistant refinery 
manager. 
The scanner's warning feature, he explains, enables 

the omit to be pushed closer to maximum efficiency 
and ultimate eapacitl 30,000 barrels daily. , 

Engineer spot-checks oxygen analyzer 
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Tape captures ¡ et's vibrati on as . . . 

Data Recording Rides High 
• Growing industrial and military demand for more and more 

data pushes recorders into multimillion dollar business 

• Aircraft and missile industries make up 67 percent of the mar-

ket. Research takes a 20 percent share 

INSTRUMENT-TYPE magnetic tape recorder-reproduc-
ers have become a multimillion-dollar electronics 
market in less than a decade. The reason is scientific 
and industrial need for high-speed, high-volume 
ways to get, keep and use data. Right now, industrial 
automation and missile testing are giving the boom 
an added push. 

Instrument recorders share basic operating prin-
ciples with familiar home and business types as well 
as those used to record tv pictures and motion-picture 
sound. The primary difference is in versatility. 

To meet scientific needs, instrument-type recorders 
have a wide range of frequency response. signal sensi-
tivity, tape speed, modulation and coding methods. 
Building-block construction often allows changing 
modulation methods. Instrument-type recorders arc 
not concerned with sound so much as temperature, 
acceleration, pressure, flow, shock and vibration. 

Electronic and mechanical refinements push prices 
of some instrument recorders to five and six figuies. 
Few home recorders are priced over $1,000. 

Aircraft and missiles are a prime market for instru-
ment tape recorders... One firm, Ampex Corp., reports 
these ,percentage saksz aireraeL 6:7; miscellaneous te, 
search, 20; communications, 4; machine tools, 3; 
computers, 3; medical, chemicals and others, 3. 

New aircraft sometimes demand more than a 
million measurements in a test flight. A single re-

corded 13-52 flight has resulted in more measurements 
than all the tests made on the World War Il B-17. 

Gathering data in volume, aboard test aircraft or 
from missile-range telemetry receivers often requires 
recorders equipped to take coded and multiplexed 
signals on 14 or more tracks. 

But it is in playback and data processing that 
magnetic tape really earns its salt. 

Taped measurements arc readily fed into com-
puters, automatic wave analyzers and other electronic 
equipment. Answers can be obtained in hours or 
days rather than weeks or months manual methods 
sometimes require. 

Recorder-reproducers for instrument data process-
ing took in about $250,000 in 1952. This year, esti-
mates Davies Laboratories division of Minneapolis-
Honeywell, sales will be S12 million in this one field. 
Tape also can recreate physical phenomena. The 

vibrations of a plane in flight with guns firing, for 
example, can control a shake table testing airborne 
gear on the ground. 

Magnetic tape is comfortably at home in com-
puters, supplementing internal memory, helping in 
information sorting and readout. 

One computer firm, making its own tape trans-
ports, expects to put two to six in each computer. 
A tape transport maker estimates current annual 
market at $3 million. 
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COMPACKAGING 
DESIGNED POR A 'E#ETTER: WAY. OF' DOirite: THINGS" 

We are proud to introduce still more achievements in our line of compackaging at 
the 1957 Wescon Show, San Francisco,Graphik Circuits booth numbers 2703 and 2704. 

CONIPACKAGING is one answer to the electronics engineers' constant search for a "better way 
of doing things:' These new components are designed for a neater, more compact package. For this 
is what compackaging means—compact packaging. 

NEW GRAPHIK CABLE AND "P" TYPE CONNECTORS FOR ELECTRICAL HARNESS SYSTEMS 

NOW from Graphik-Circuits, flexible cable of silicone rubber and a new concept of 
pressure type connections for 600 F service. Graphik Cable can be produced in 

any desired length, also in various conductor patterns. Pressure type connector for 
Graphik Cable Harness Systems features low contact resistance and 10 to 150 contacts 
with a wide range of contact ratings within a single connector. In a Graphik Cable Harness 
System the conductors always remain in a fixed location with reference to one another 
with no need for continuity checks to locate a particular conductor at terminations. 

GRAPHIK CABLE "P" TYPE CONNECTOR 

- Service temperature range: —180°F. to 600'F. 

• Silicone rubber cable with or without glass 
reinforcement. 

• Available covercoated with silicone rubber. 
"' Shielding available in covercoat. 

"  Weight servings possible 4:1 (signal cable) and 2:1 
(power cable). 

*..Copper to rubber peel strength 6 lb/in minimum. 
* a'Engineered to individual requirements. 

Complete Modern Facilities for 

Engineering and Manufacturing 

e High and low current ratings within a single 
connector. 

4 Large contact areas produce extremely low contact 
resistance. 

4 High contact pressures ( 100 psi) provide micro-
wipe. 

41e Low insertion and extraction forces. 

be Terminations available for Graphik Cable, conven-
tional cable or printed circuit boards. 

Write for additioial information today! 

OR AP II IK Cr C Urn' 
Division of Cinch Manufacturing Corporation 

200 So. Turnbull Canyon Rd., La Puente, California 

SALES OFFICES: 1026 SOUTH ROMAN AVENUE. CHICAGO. ILLINOIS NEVADA 2-2000 • 1709 WEST EIGHTH STREET. LOS ANGELES. CALIFORNIA. DUN-

KIRK 0.9691 • .275 FIFTH AVENUE. NEW YORK. NEW YORK, MURRAYHILL 3-9356 • 3701 NORTH BROAD STREET. PHILADELPHIA 40. PENNSYLVANIA. BRAD-

CLIF= 5.4775 • 5237 NORTH KEYSTONE STREET. INDIANAPOLIS, INDIANA, GLENDALE 9-526 • 1468 WEST NINTH STREET. CLEVELAND, OHIO. TOWER 1.7557 
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Microwave Debate On 
FCC takes first look 

wave rules. Effect of 

presented by RETMA 

I\ \\ \ slum:lox, D. C. at FCC 
heildquarters a decision is in the 
making which one equipment 
maker thinks, "could balloon micro-
wave business into the billion-dol-
lar-a-year category." 

This estimate may be overly op-
timistic. but it reflects the almost 
boundless enthusiasm manufactur-
ers have about microwave. 

Commission is taking its first 
look at the 890-me and up part of 
the spectrum in twelve years. The 
important question is "how much 
of the microwave part of the spec-
trum will be open to private users?" 
A parade of private users and po-

tential private users arc testifying 
to the advantages of putting the 
private label on more microwave 
space. 

Southern Regional Education 
Board, representing sixteen states. 
proposes to construct a microwave 
system interconnecting a regional 
educational tv network if the Com-
mission widens private space. The 
Board plans to spend $204 million 
on it. 
Two sets of figures will be placed 

in evidence, probably sometime in 
September. which will indicate mi-
crowave-equipment-maker feeling 
about the decision. RETMA (now 
called EIA) will make comparative 
projections of microwave business 
for the next ten years with rules 
unchanged and with relaxed restric-
tions on private space. 

Although figures arc unavailable 
until presented to the FCC, it is 
understood that both sets will in-
dicate substantial growth. The first 
set will be modest in comparison to 
the second. 

Regardless of growth potential of 
microwave equipment business, it 
is booming today. 

According to one company, 1956 
saw microwave equipment sales add 
up to $25 million, exclusive of sales 
to AT&T. Another company esti-
mated it at S17 million. Still an-
other said: " First is too high and 

in twelve years at micro-

possible decision will be 

second is too low. We'd hang it up 
around $20 million exclusive of 
Bell." 

In 1950, microwave equipment 
sales were less than $1 million, out-
side of AT&T. 
Climb is continuing. Each clay 

new systems arc announced. RCA 
is setting one up for Texas Gas 
Corporation for 700-mile pipeline 
jump across Southeast's Big River 
Region. Philc° is installing one for 
\Vest Virginia Turnpike. GE is 
putting ill one for Indiana Toll 
Road. Collins is putting in a S3-
million 22-link system for Civil 
Aeronautics Administration. 

Atomic Energy Commission is 
asking for bids for a complete hvo-
terminal multichannel microwave 
system at Richland, Wash. 

CC-Tv Enters 
Plant Relations 
LARGEST market for closed-circuit 
television, thinks Lloyd G. Halla-
more, president of Hallamore Elec-
tronics, Anaheim, Calif., is in em-
ployee communications. 

This conclusion was underscored 
on a sun-baked day this spring as 
he stood in front of a parking lot 
packed with his 1,200 employees. 
He was trying to explain a com-
pany policy. 

First result of that meeting was 
the decision to install cc-tv in his 
own plant, making unnecessary any 
more parking lot gatherings. Sec-
ond was to introduce on the mar-
ket a television broadcasting studio 
package costing S14,000 to solve 
same problem for other companies. 
The package contains audio and 

video console control, film and slide 
equipment, turntables, vidicon 
camera chain. 

In the same vein, Hallamore has 
ill the works what he calls a tv twx 
system. He is arranging to hook up 
all the ballistic missile plants in 

Southern California so that execu-
tives of each company can sec and 
hear one another in project discus-
sions. 

Other markets the firm sees for 
its studio package: community an-
tenna system hook-ups for live pro-
gramming, standard telecasting ( to 
take care of late filin and test pat-
terns), wired pay-tv setups and low-
cost telecasting facilities for na-
tions in the Middle East interested 
in getting in the tv swim cheaply. 

Charge Engineer 
Manpower Waste 
"ENGINEERING MANPOWER is being 
wasted to a considerable degree at 
the present time," concludes a llar-
yard Business School study, released 
last week. 
The study, Engineering Man-

power—Hon; to Improve its Pro-
ductivity, was prepared by nine 
Harvard Business School students 
under the guidance of George F. 
Doriot, III3S professor and presi-
dent of American Research and 
Development Corp. 

It is based on personal interviews 
and correspondence with industrial 
executives, engineers, union leaders 
and university and government offi-
cials. 

In many large, and most medium 
and small-sized companies, little 
conscious effort has been made 
by management to imporvc and 
maintain the level of engineering 
productivity, the authors say. Com-
pared to management accomplish-
ments in improving effectiveness 
of sales and production manpower, 
much less has been accomplished 
in engineering. 
Many companies find it hard to 

improve their engineering pro-
ductivity because nontechnically 
trained executives often seem to be 
out of touch with the problems and 
requirements of engineers, the 
authors find. Moreover, even some 
technically trained executives some-
times resist changes that could in-
crease engineering productivity. 

Before management can solve its 
problem of how to more effectively 
utilize engineering manpower, it 
must gain a more thorough under-
standing of its engineers, the 
authors conclude. 

24 August 10, 1957 — ELECTRONICS business edition 



VIBRATION...yet normal operation 

MINIATURIZED SEALED RELAYS 

No—we don't use paint mixers to meas-
ure the vibration resistance of General 
Electric miniaturized sealed relays. But, 
it is a dramatic illustration of the punish-
ment G-E hermetically sealed relays can 
—and do—withstand. 

The best of laboratory equipment is 
used to measure this vibration resistance, 
and the results prove—General Electric 
voltage-calibrated Micro-miniature re-
lays withstand vibration of 20 G's ac-
celeration from 55 to 2000 cycles (. 125 
inch excursion from 10 to 55 cycles). 
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Excellent vibration resistance is just 
one of the many "plus" features—such 
as high- and low-temperature operation, 
high shock resistance, and rugged con-
struction—you get with all Miniature, 
Sub-miniature, and Micro-miniature G-E 
sealed relays. Today, General Electric 
relays are proving their reliability on a 
variety of military and industrial elec-
tronics applications. 

What's more, you get all of General 
Electric's complete line of standard-listed 
relays on only 3-week shipment from 

receipt of order—plus—immediate serv-
ice on samples and prototypes. 

For further information, contact your 
G•E Apparatus Sales Office—or—write to 
General Electric Co., Sect. 792-7, Sche-
nectady 5, N. Y., for complete relay 
data. Specialty Control Dept., Waynes-
boro, Va. 

730gress /s Ow- Most bnportant Product 

GENERAL ELECTRIC 



Lease-Back Frees Cash 
It's not something for nothing, but it's a method 

to free capital and defer taxes. Lease-back plans 

stress test instruments 

CAPITAL tied up in test equipment 
can be freed by new instrument 
lease-back plans. Here's how they 
work. An electronics manufacturer 
buys test equipment, sells it to one 
of a number of leasing firms, then 
rents it back. 

Lease periods run as long as 10 
years, with most averaging three to 
five years. The plan also postpones 
payment of taxes. This too adds to 
working capital. 
As Trevor Teman, president of 

the Los Angeles firm of Teman, 
Clauson and Co., explains: "By 
deferring the payment of taxes until 
cash profits have been earned, more 
working capital is provided. This 
results in additional cash profits." 
Another advantage: leasing can be 
used to group instrument buying 
into specific contract periods. 

Companies offering plan agree on 
one prime advantage: badly needed 
test equipment may be liad without 
freezing working capital. 
The West Coast's United States 

Leasing Corporation offers one ver-

sion of the basic lease-back plan. 
"We'll buy the equipment you 

select from the manufacturer of 
your choice at the price you have 
agreed upon. Once the master 
lease plan has been written for your 
firm, you can add equipment to the 
basic lease as required." USL's 
minimum lease is for S2,000 of 
equipment. 
Western Scientific Instrument 

Co. of San Carlos, Calif., adds this 
twist. It will pay cash for your en-
tire complement of test gear. But 
while you're renting it back, you get 
a complete maintenance program. 

Manager J. II. Dobrin points 
out: "Experts periodically inspect 
and calibrate the instruments." 
Maintenance feature frees technical 
people for their principal duties 
such as design. 

Generally, Western's customers 
can declare instruments obsolete 
any time after the first nine months. 
The average. Western client uses 
between 1,000 and 1,500 instru-
ments. 

Profit Sharing Grows Popular 
Last week a young electronics 

tech, 25, married, two children, 
joined Consolidated Electro-dy-
namics' profit-sharing retirement 
fund. What he sees in the future: 
a retirement fund of more than 
$70,000. 

Giles Hall, director of personnel 
at Consolidated, sees as advantages 
for the firm: a feeling of participa-
tion in the company's progress, in-
terest in reducing waste, accidents. 
Beckman Instruments' spokesman 
says profit-sharing systems serve 
basically to attract and retain top-
flight employees, and to allay any 
fears of old-age insecurity. 
Ampex set up its system after 

200 plans were studied by an em-
ployer-workers committee. The 
company contributes 15 percent 
of its net profits (before taxes). Em-
ployee contributions arc voluntary 

and may range from a minimum of 
2.5 percent of base pay to a maxi-
mum of 10 percent. 
The worker may withdraw 100 

percent of his contribution when 
he pleases. Twelve months after 
signing up for the plan he may, in 
case of emergency, withdraw 50 
percent of the amount Ampex has 
put in to his account; 100 percent 
in 24 months. 

Other companies' plans are basi-
cally the same. Variations arc 
mainly in details. At some com-
panies, however, only the firm puts 
money into the fund. 
None of the electronics indus-

try's profit-sharing systems have 
been functioning long enough for 
retiring workers to get into the real 
money yet. But for today's new 
employees the future looks safe, 
and loyalty pays off in five figures. 

Exciting new things 
are happening at 

HOFFMAN ELECTRONICS 
Out of advanced electronics 
research and development at 
Hoffman comes an entirely new 
concept in ground radar. Still 
under wraps by the Military, this 
unusual and practical Hoffman 
development applies revolutionary 
techniques to solving complex 
weapons systems problems. 

Hoffman's extensive experience in 
designing, developing and 
producing radar for airborne and 
shipboard installations laid the 
groundwork for this exciting new 
electronics development. In radar, 
as in other vital military and com-
mercial fields—countermeasures, 
navigation, weapons and com-
munications systems— Hoffman 
continues to produce the pattern 
for progress in electronics. 

In a dynamic industry where only 
change is permanent, exciting 
things continue to happen 
at Hoffman. 

PHYSICISTS • ELECTRONICS AND 
ELECTRO-MECHANICAL ENGINEERS 

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

Iloffman 
Electronics 

ROFFMAN LABORATORIES, INC. 
3761 South Hill Street 
Los Angeles 7, California 

26 August 

Circle 10 Reader Service Card 

10, 1957— ELECTRONICS business edition 



As at sea and in the air, Hoffman-developed radar 

now gives our Armed Forces 

greatly extended capabilities for surveillance on the 

battlefield. Ifs another outstanding example of . . 

ROFFMAN LABORATORIES, INC. I 

3761 South Hill Street 

Los Angeles 7, California 
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DEVELOPMEN & PRODUCTION 
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ELECTRONIC COUNTER MEASURES 
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SEMICONDUCTOR APPLICATIONS 



Sapphires assume odd shapes . . . 

Making Missile Noses 
Work continues on 7- in, synthetic sapphire 

nose-cones for infrared guided missiles. 

phire windows find use in electron tubes 

FUTURE infrared-guided missiles 
may have single crystal sapphire 
nose domes as big as a schoolboy's 
beanie. 

Late last month, Linde division 
of Union Carbide reported it had 
nailed down a technique for five-
inch flat window disks and was 
planning volume production. 

Production of the 3-inch dia-
meter disks has become routine in 
the past year at Linde. Experimen-
tally synthetic sapphires have at-
tained 5.5 inches diameter. Infrared 
engineers are now asking for 6 and 
7-inch domes. More area means 
more sensitive infrared pickup. 

Sapphires arc in demand for 
rugged military and industrial ap-
plications because they combine 
transmissions and physical charac-
teristics available in no other com-
mercially produced substance. 
The gem-like crystals give 90 

percent transmission up to four 
microns wavelength, 50 percent at 
six microns at temperatures of 500 
C and up. The gems are next to 
diamond in hardness and remain 
rigid at 1,800 C. 

Synthetic sapphires are also used 
as windows for klystrons, magne-
trons and t-r tubes. The stuff has 
no pores, which prevents outgassing 
problems, and dissipates heat fast. 
Its dielectric strength is 480,000 
volts per centimeter, equivalent to 
sintered alumina. The cost? A one-
inch window is $ 15, and 3-inch 
window $ 135. 

Sap-

Sapphire tubes and rods are also 
used as spacers for electron-gun as-
semblies and as radiation pipes. 
The pipes link temperature meas-
uring instruments to such things as 
semiconductor crystal-growing fur-
naces which must maintain high, 
but stable temperatures. 

While instrument and watch-
making industries use 50 to 60 mil-
lion jeweled bearings annually-
1.000 or more ride in a fighter plane 
—however only a fraction of these 
arc made in the U.S. American 
makers often cannot meet Euro-
pean prices for common shapes, but 
excel in specialized production. 

Flat P-C Cable 
Changes Designs 
L , )- 1' 1 ..\ N \ R Cable suitcd tu printed 
circuits and automatic production 
is being placed on the market by 
a new firm, ' I'ape Cable Corp., of 
Rochester, N. Y. 

Flat copper conductors are im-
bedded parallel to each other in 
thin, highly flexible polyester film. 
Total thickness is 0.008 inch. 
Conductor spacing of 0.10 inch 
center-to-center conforms to RET-
MA-recommended printed-circuit 
grid pattern. Rating is 300 volts. 
Tape Cable claims these advan-

tages for the new cable: 

• Since all conductors are pre-
positioned in the polyester insula-
tion, the cable can be handled as 

a single wire. Using holding jigs, 
the cables can be stripped, spliced, 
dip-soldered and joined to mating 
conductors or printed-circuit con-
nectors as a unit. 

• Using flat conductors and 
integrated insulation saves space 
and weight. A square-inch cross 
section will contain 1,160 con-
ductors, compared with 225 con-
ductors for round wire cable. 

• It is suited to high-frequency 
applications because flat conductors 
dissipate heat better and the inter-
conductor capacitance is low. 

• Strips of plastic tape will in-
sulate splices or form harnesses. 

• ' the cable, with 9 to 50 con-
ductors, can be cut with scissors or 
dispensed from a tape dispenser. 

Stromberg-Carlson, one of the 
try-out customers, is using the 
cable in a new kind of multiple-
chassis construction. See photo be-
low. Printed-circuit boards form 
the leaves of a book. 

Fourteen-conductor flat cable is 
soldered as a unit 
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Millimeter àves are no longer confineeonly to 
laboratory expements. They are fast becoming the 
wavelength of clioice"for the highest of high 
resolution radar. Automatic ground approach 
systems of t'he highest precision, airborne radar _ 
rivaling optics and radio astronomy are now 
possible with componmts produced by 
Microwave Associates, c., pioneers in the 
sub-centimeter regions. 

Available now are reliable magnetrons, complete 
radar mixer-duplexers, super-sensitive silicon diode 
detectors and many other components for active 
and passive detection between 30,000 and 
70,000 mcs., also components for operation in the 
low attenuation T E „, mode. 

Laboratory equipment includes test benches for 
frequency, power, impedance, attenuation, etc. 

Send for data. Our new catalog describes over 200 
components for the best in millimeter operation. 

• 
MICROWAVE • AS SOCIATE S INC. 

• BURLINGTON, MASSACHUSETTS 

INFRARED 

3 x 
WAVELENGTH (MILLIMETERS) 

éP 
MILLIMETER REGION MICROWAVES 
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MILITARY BUSINESS 

Unraveling GI Red Tape 
More electronics firms are bid-. 

ding on military contracts. To buck 

red tape, they turn to specialists 

THE PRESIDENT of a small electronics firm last week 
said: "The number of small military contracts a firm 
our size can handle is going up." 
"Even so," he added "I've passed up bidding on 

some good contracts for fear of getting involved in 
red tape. I can't afford doing that any longer, so I 
have hired a specialist to unravel the red tape." 

His statement is typical of four of five small and 
medium sized electronic firms checked who arc not 
now doing military work. 
Complexity of military contracting has given rise 

to an army of contract specialists, mostly with large 
companies. They pore over military lists of pro-
curement orders, analyze items in relation to their 
firm's capabilities. 
They overseee bidding, and on successful bids, 

watch over contract details until payment. 
Bisnoff-Armus Associates is a recent entrant in the 

field of contract consultants. They are similar to 
specialists within the firm. 

Understanding government contract procedure, 
says Bisnoff-Armus, is an important part of making 
a profit or at least not getting trapped into taking 
a loss. Here are examples of how it works: 
One electronics firm put in a low bid of $20,000 

for a piece of electronic medical equipment. Other 
bidders were in the $26,000 and up range. 

Although the company had developed a source of 
supply for material which permitted a low bid, an 
accountant's miscalculation made it too low. The 
contract officer, boUnd by legal procedure, questioned 
the bid. The firm reevaluated its bid, found the error, 
raised it to $24,000, kept the award. 

In another case, awareness of pre-award survey and 
its procedures gave one small electronics company a 
contract it would not otherwise have had. The 
firm knew it did not have sufficient facilities and 
employees to meet the demands of the survey for a 
large order of radio receivers. It also did not have 
sufficient funds to continue production until first 
deliveries when government money is released. 

It analyzed how much of the contract it could 
handle, found a company that would subcontract 
the rest. It arranged for bank financing. It made 
agreements with the subcontractor and the bank 
that would become binding on a certain date. 
The company then entered a bid that would be 

open for 30 days. That would have permitted it to 
withdraw the bid if it didn't win. 
The firm did present the low bid; the survey was 

completed in the 30-day period, though the govern-
ment in offering the contract had requested 60 days. 

If the government had not completed its survey in 
the required time, the company would have sent a 
telegram asking for an extension. The word "no" in 
reply would have ended the bid. If the contract 
officer attempted to dismiss the bid because of infor-
mation gotten from the survey, he would have been 
required to state grounds and answer rebuttal. 

MILITARY ELECTRONICS 
• USAF drops further develop-

ment of North American's air-
breathing Navaho. Available funds 
and emphasis will go to Titan, 
Atlas and Thor. Air-breathing 
Snark, recently ordered into pro-
duction, is intended to fill the stra-
tegic gap until ICBM is perfected. 

• Testing and calibration of 
Navy's Sidewinder infrared detec-
tion system is being accomplished 
by an infrared radiation standard 
developed by Servo Corp. of Amer-
ica. Called Servo Model 1380, the 
device tests the sensitivity of the 
lead-sulfide cell which is the heart 
of the Sidewinder target detector. 

• New production order for Cor-
poral guided missiles by Army 
Ordnance marks sixth year of con-
tinuous production of Corporal by 
Firestone. 

• Army plans to put largest num-
ber of its R&D dollars on antimis-
sile missile program. Both AF and 
Army report that technological 
problems that seemed insoluble 
last year can be overcome. 

• Inertial guidance systems for 
Thor will be built by A.C. Spark 
Plug division of General Motors 
under $ 38 million contract with 
Air Materiel Command. 

CONTRACTS 
AWARDED 
U. S. Arms Signal Supply Agency, 
Philadelphia, has contracted GE 
for development models of pream-
plifier, frequency multiplier, inter-
mediate amplifier and final output 
tubes. Contract: $267,012. 

Beckman Instruments for 600 fre-
quency meters, FR-67/U, amount-
ing to $359,118. 

Collins gets $ 500,000 contract with 
Army Signal Supply Agency for 
design plan of SSB tactical transis-
torized radio receiver and trans-
mitter. 

Belock Instrument will modify M-4 
radars for Army Signal Supply 
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NOW Available to You... 
BELL AIRCRAFT'S ACOUISTIC TEST FACILITIES 

for Airborne Components and Structural Parts 

L to R: Dr. Fricke, Engineer-in-charge Acoustics Laboratory, and 
Mr. Kuzara Acoustics Engineer, evaluating a component in a high 
intensity acoustic environment. RIGHT: Malfunction of a relay at 
high-intensity sound as disclosed in a sound chamber. 

The ever increasing speed and power of today's aircraft 

and missiles produce sound-pressure levels which can 

adversely affect the reliability of both mechanical and 

electronic components. The Acoustical Laboratory of Bell's 

Research Division has developed high-intensity sound 

chambers for analyzing sound effects on airborne 

ponents and conducting functional sound tests. 
The Laboratory can also provide highly accurate calibration foi sound measuring 

and recording equipment. 
The wide experience ‘% hich has made Bell Aircraft a leader in high-intensity 

acoustical testing, sound surveys and analyses, and the evaluation of sound-sensitive 

components is now available to you. To determine how this unique service can sup-

plement your own test facilities, send for bulletin "Acoustic Test Facilities". 

Write, wire or phone: Sales Waver, Research Division, Dept. 21 

BELL AIRCRAFT CORPORATION, Post Office Box One, Buffalo 5, New York 

Coln-

Contact resistance 
at 140 d b sound pressure 
level. 

UPPER TRACES SHOW CONTACT 

Contact chatter of some 
relay at 150 d b 
sound-pressure level. 

BEHAVIOR; LOWER, 

FESEARCH • DEVELOPMENT • EVALUATION • INVESTIGATION • TESTING 

SURVEYS • REPORTS • CONSULTATIONS 

ACOUSTIC INPUT 

Research Division 
BUFFALO, N. Y. 
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ORBITS 
-0-3 

INDIUM may be 

important to your future... 

Commercial Quantities Available: 

Indium metal (specially refined 99.999% 

pure) 

Indium metal (99.97% pure) 

Indium wire Indium foil and ribbon 

Intermediate "Indalloy" solders 

Indium pellets Indium spheres 

Indium powders Other high- purity metals 

Write Dept. E-8 for new Indium bulletin: 
''INDALLOY Intermediate' SOLDERS" 

THE INDIUM CORPORATION OF AMERICA 
1676 Lincoln Avenue • Utica, New ̀fork 

Since 1934 . Pioneers in the Development 
and Applications of Indium for Industry 

Circle 13 Readers Service Card 

For manufacturers of 

Radio, Electrical and Electronic 
components and allied products! 

41> 
11›.411›. 
4111.e 4111or 
'eoWdb 
1114`4WAP 
14e41W9 

1 '01 

Pre- assembled ... custom-made 

PARTITIONS 
for Protective 

Packaging 

made to your exact 

specifications 

for faster packing 

at lower cost! 

WRITE. PHONE or WIRE 

for QUOTATIONS on 

YOUR REQUIREMENTS 

PETER PARTITION CORP. 

operates one of the largest 

plants in America devoted 

exclusively to the produc-

tion of cardboard partitions. 

Because of our unexcelled 

facilities, our customers 

know we are equipped to 

fill orders FAST, ON TIME, 

and AS SPECIFIED— at a 

price that's always right! 

PETER PARTITION CORP. 
Manufacturers of Cardboard Partitions 

124 BOERUM PLACE BROOKLYN 1, N.Y. 
Telephone TRiongle 5-4033 

Agency under $ 382,496 contract. 

Litton Industries is awarded $214,-
902 contract with Army Signal Sup-
ply Agency for inertial autonaviga-
tors, installed and maintained for 
one year. 

Spartan gets $ 1,576,164 BuAcr con-
tract for AN/SSQ-2B listening 
sonobuoys. 

Texas Instruments will sell sonar 
sets to BuAer totalling $ 1,038,200. 
Stoddart has $209,381 contract 
with BuShips for AN/URNI-17 ra-
dio sets. 

Philco will conduct studies and in-
vestigations directed toward devel-
opment of high-speed rotary tran-
sistor switch for BuShips under 
.S238,350 contract. 

Model Eng. and Mfg. will sell Bu-
Ships AN/USM-24C oscilloscopes 
under $ 313,547 contract. 

Raytheon has $ 1,580,056 contract 
BuShips for forty-eight AN/ 

SOS-T3 sonar shipboard trainers. 

Marcon Mfg. gets $ 522,189 con-
tract with Army Signal Supply 
Agency for radio set controls, C-
435. 

Henry Products will sell Army Sig-
nal Supply Agency antenna equip-
ment, Ré-292, under $ 357,260 
contract. 

Production Research gets $ 311,436 
contract with Rome Air Force De-
pot for blip-scan recorders, QRC-
44. 

Collins will sell production data 
package for AN/ARC-52 radio sets 
and test-bench harnesses to BuAcr 
under S1,516,343 contract. 

Westinghouse gets $1,822,713 
AN1C contract for AN/APQ-61 ra-
dar sets and related equipment. 

GPL will sell RADAN airborne 
doppler navigation systems to Mar-
tin for $1 million. 

Hazeltine wins $ 3,147,475 con-
tract with BuAcr for AN/APS-20E 
radar sets. 
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NEW PRODUCTS  

Data Converters Featured 

Packard Bell 

e.$ vVe 

die di it 

Litton Industries 

Fischer & Porter 

utin 
g al] 
I L • 

, 6 

-------

Electronic Computer 

Units Simplify Computation 
SOLVING problems with electronic computers is often simplified when 

data can be converted from digital to analog form or vice versa. Packard 
Bell (41) announces a completely transistorized analog-digital converter. 
Analog-to-digital converters for data-reduction systems and general volt-

age measurements arc offered by Electronic Computer (42). Called the 
Digi-Coder, Fischer & Porter's (43) analog-to-digital converter now fur-

nishes three more coded outputs. 
An instrument developed by Assembly Products (44) functions as an 

analog-to-digital converter and multicontact meter relay for telemetering, 
testing, sorting applications. Digital-to-analog converters by Litton 

Industries (45) provide means for direct connection with analog com-

puters, analog d-c plotters. 

A 65-ma selenium rectifier is 
offered by Federal Telephone and 
Radio (46) for use in phonographs, 
small radios, tv boosters. . . . 
Coaxial electronically operated 
switches have been developed by 
Jerrold Electronics (47) to permit 
simultaneous display of two volt-
ages on an oscilloscope. . . . The 
model 160 sweep-frequency vswr 
measuring system is offered by 
California Technical Industries 
(48) for the X band. 

Accurate and rapid zeroing of 
synchros of all types is claimed for 

Advance Industries (49) synchro 
null instrument. . . . Fine wire is 
ground to close tolerances by Royal 
Master (50) for use in electron 
tube elements, instrument move-
ments. . . . Direct readings from 
zero cps to one inc arc provided 
lw Computer-Measurements ( 51) 
frequency-period counter. 

Relays produced by Luther Mfg. 
(52) oecupv 0.18 cubic inch and 
can handle 3 amps resistive load. 
. . . A total delay of 100 micro-
seconds with taps every 2 micro-

For more information use READER SERVICE CARD 

Assembly Products 

seconds is provided with Control 
Electronics' ( 5 3) delay line. 
Output voltages from 2 kv to 50 

kv arc furnished by sealed high-
voltage power supplies offered lw 
Laboratory for Electronics (54) for 
use with cathode-ray tubes, oscillo-
scopes, precipitators. . . . Print-
through from one layer to the next 
on reels of stored tape is said to be 
greatly reduced with a new mag-
netic tape offered by Audio Devices 
(53). 

Fixed film resistors designed by 
Corning (56) for operation from 
—55 to 235 C are made by bond-
ing a metallic oxide film to Pyrex 
brand glass. . . . Self-contained re-
solver-booster amplifiers by Reeves 
Instrument (57) combine a size 15 
resolver with two transistorized 
plug-in amplifiers in a cylindrical 
package. . . . International Recti-
fier (58) announces 330-amp ger-
manium power-rectifier junctions 
which feature light weight and 
small size. 

Accurate measurements of in-
ductance, capacitance, resistance 
and conductance arc said to be 
possible with Electro-Measure-
ments' (59) impedance bridge as-
sembly... . Alto Scientific (60) an-
nounces a pulse modulator and 
pluse transformer combination for 
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"Simplifies 
assembly... 

Improves 
performance" 

SAYS: 

SARKES TARZIAN, 

INC. 

ART WIRE 
UPSET 
PINS 

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

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

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

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

ART WIRE 
AND STAMPING CO. 

18 Boyden Place, Newark, New Jersey 
Circle 15 Readers Service Card 

testing high-power klystrons. . . . 
'Transistor transformers designed 
lw United Transformer (61) weigh 
only 110 ounce and are hermetically 
sealed in accordance with MIL-T-
27A. 

Characteristic curves of pimp and 
lip] transistors arc traced on a 
cathode-ray tube by Tektronix's 
(62) type 575 transistor-curve 
tracer. . . . A rotary switch an-
nounced by Daven CO. (63) is in-
tended for video and pulse switch-
ing at up to 4.5 mc. 

Transistorized electrometers de-
signed by Kcithley Instruments 
(64) combine a d-c amplifier and 
electrometer to measure eight 
ranges of voltage from 30 MN' to 

100 volts. . . . MOM* coil forms 
have been developed by Precision 
Paper Tube Co. (65) with wall 
thicknesses from 0.002 to 0.01 
inch. . . . Gom Electric (66) offers 
eight sizes of printed-circuit con-
nectors featuring coined beryllium 
copper contacts. 

Glass-mounted gold-plated quartz 
crystals by Bliley (67) operate on 
the third overtone mode at 5 mc. 
. . . Called the Utilator, a portable 
utility oscillator for the 4.5 to 
220-mc range is announced by Kay 

Electric (68). ... Load isolators for 
the frequency range from 8,200 to 
12,400 mc arc announced by Cas-
cade Research (69). 

Four-foot dish antennas de-
veloped by Technical Appliance 
Corp. (70) for the frequency range 
of 1,000 to 4,000 mc feature sim-
plified mounting to tubular masts. 
. . . Burroughs (71) announces the 
miniature Nixie, a 10-digit, cold-
cathode read-out tube 6/10 inch 
in diameter and inch long. . . . 
Phasemeters produced by Statham 
Development (72) are intended for 
laboratory and production testing 
of filters, transformers, amplifiers, 
computers. 

Aircraft, marine and industrial 
applications are seen for Superior 
Electric's (73) 400-cycle voltage 
regulator. . . . Plug-in computer 
elements by Ransom (74) in the 
form of printed-circuit cards in-
clude flip flops, noninverting pulse 
amplifiers, power clock generators. 
. . . A bench comparator manufac-
tured by Stocker & Yale (75) pro-
vides a method of setting relay 
contacts optically to precise gap 
dimensions. 

Digital tachometers made by 

Anybody for Fission? 
Visitors at Atomic Exposition try out low-power training reactor at 
instrument console costing about S15,000. Acrojet-General Nucleonics 
reports it has 21 of these training reactors under construction 
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Nacimco (76) for missile and 
similar instrumentation applica-
tions can register better than 0.001 
rpm. . Small transistorized power 
supplies for filament, transistor and 
plate voltage applications arc avail-
able from Universal Transistor 
(77). . . . Transistorized plate 
power supplies offered by NJE 
Corp. ( 78) arc said to have less 
than 1 in ripple. 

Subminiature r-f cable connec-
tors have been introduced by 
Dage Electric (79) and include 12 
groups of jacks, receptacles and 
adapters. . . . Herman II. Sticht 
Co. (80) is marketing English-made 
megohmmeters which indicate bothl 
resistance and conductance. . . . 
Direct reading r-f calorimeters by 
Electro Impulse Lab (81) cover 
frequencies from d-c to 4,000 mc 
and measure power from 10 to 150 
watts. 

Ferrite microwave isolators an-
nounced by Raytheon (82) for X 
and K., bands feature compact de-
sign and improved performance. 
. . . Dayton Electric Mfg. (83) an-
nounces five adjustable-voltage 
power supplies for laboratory and 
production-line testing. . . . Coils 
with standard a-c and d-c voltages 
arc available in HiIlbum Electronic 
Products' (84) control relays for 
use in printed circuits. 

A Vt1111 with a phase-sensitive 
circuit is offered by North Atlantic 
Industries (85) to measure both 
amplitude and phase angle in servo 
systems. . . . A tuning-fork elec-
tronic oscillator is used in Times 
Facsimile's (86) seagoing chronom-
eter, which is said to have an 
accuracy of one second in 12 days. 

Pressure transducers by Fischer 
& Porter (87) convert pressures 
from 3 to 15 psi to a-c voltages 
linearly proportional to pressure. 
• . . Librascope (88) announces a 
linear ball-and-disk integrator as-
sembled with a counter and output 
pulse switch in one compact pack-
age Microwave absorber kits 
arc being produced by McMillan 
Industrial ( 89) for all-weather radar 
operating in X or C bands on com-
mercial and business aircraft. 

Impedance-matching instruments 

When speed is measured in 
mach, numbers the new 

WALTHAM 

VERTICAL 

GYRO 

operates faster, 
moré 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 for 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 1C to -1-71`C to within -2130 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 -I-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 has been our business since 18.50 

INSTRUMENT AND INDUSTRIAL PRODUCTS DIVISION 

WALTHAM WATCH COMPANY 

WALTHAM 54, MASS. 
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is IN A SERIES 

4111111. IN THE DARK 

about that metal-joining problem? 

THE MARVELCO ELECTRONICS DIVISION OF NAC was—on how 
to join .003 x .005 in. gold ribbon to .030 in. dia. Kovar posts in transistors. 
They succeeded with a Weldmatic stored-energy welder .... which may 
be the answer to your problem, too. Write for complete literature. 

WEL.DMATIC 
division of unitek corporation 

257 North Halstead Avenue • Pasadena, California 
sales engineering representatives in principal cities 

Visit our Booths # 805-806 Wescon Show 

Circle 17 Readers Service Card 

VISIT 
AIRPAX Booth 416 & 417 

at WESCON — San Francisco — Aug. 20-23 

SHOWING: 

• Instrument Type Ferrac Magnetic Amplifiers 
for guidance and control equipment 

• Power and Audio-Frequency Magmeter 

Detectors for telemetering and speed control 

• Choppers and Portable Chopper 
Test Set for DC instruments 

and servos 

• Magnetic Time-Delay Circuit 

Breakers for military and 

industrial equipment 

by Uniwave (90) for the 1,000 
to 12,000-mc range are said to 
match wide ranges of impedance, 
introduce impedance in otherwise 
watched systems, function as crys-
tal detectors. . . . Subminiature 
floated integrating gyros arc an-
nounced by Reeves Instrument 
(91) for missile and other airborne 
applications. 

Multichannel magnetic tape-
recording systems offered by Ameri-
can Electronics (92) feature 300-kc 
bandwidth and six speeds up to 60 
inches per second. . . . Miniature 
tantalum electrolytic capacitors 
llave been designed by Mallory 
(93) for service at 175 C. 

New Product Makers 

1 l Packard Bell, 11766 W. Pico Blvd., Los An-
geles 64, Calif. 

12: Electronic Computer, 6191 Ridge Ave— Phila-
delphia 2%, l'a. 

13: Fischer Or Porter, 93 Jacksonville ltd., Hatboro. 
Pa. 

41: Assembly Products, Chesterland, Ohio 
45: Litton Industries, 336 N. Foothill ltd., Bever15 

111115. Calif. 
40: Federal Telephone and Radio. 100 Kingsland 

ltd.. Clifton. N. J. 
47: Jerrold Electronics, 23 and Chestnut St., Phila-

dolphia 3, Pa. 
10: Catifornia Technleal Industries, 1145 Old 

County Rd_ Belmont, Calif. 
19: A.dvance Industries, Cambridge, Mass. 
50: Royal Master. Stale Highway 23, lttverdale, 

N. J. 
51: Computer-Measurements 5528 Vineland Ave., 

North Hollywood. Calif. 
52: Luther Mfg., 7:112 Varna Ave., North Holly-

W0011. Calif. 
53: Coto rol Electrtat iv,. I 925 New Tot k Ave.. 

Huntington Station. N. Y. 
54; Laboratory for Eleetronirs, 75 Pitts St_ Boston 

14. Mass. 
55: Audio Devices. 441 Madison Ave., New York. 

56: Corning Glass Works. Corning. N. Y. 
57: Reeves Instrument. 215 East 91 Si.. New 

York 28. N. Y. 
58: list trout lonal Reel flier. 1521 E. Grand Ave.. 

El Segundo. Calif. 
59: Eleetro-Measurement s. 7524 S.W. Macadam 

At e.. Portland I. Oregon 
GO: Alto Scientific, 855 Commercial St., Palo Alto, 

Calif. 
61: United 'fransformer. 150 Varick St., New York 

13, N. Y. 
62: Tektronix. P.O. Box 3 1. Port land 7. Ore. 
63: Haven Co.. Livingston, N. J. 
64: Keithley Inst rument s, 12115 Euclid Ave., 

Clereiand 6, Ohio 
65: Precision Paper Tube Co., 2035 W. Charleston 

St., Chicago 11. 
CC: Born Electric. 813 Slain St.. Stamford, ('ono. 
67: Bliley Electric, Union Station IlIdg., Erie, Pa. 
68: Kay Elect ric. 11 Maple Ave., Pine Brook, 

N. J. 
69: Cascade Research, 5:: Victory Lane, LOS Gatos, 

Calif. 
7te: Teeludeal Appliance Corp.. Mu:Thane. N. Y. 
71: Burroughs Corp , Plainfield. N. J. 
72: Statham Oct elopment • 12111 W. Olympic 

Blvd_ Los .1ngeles 61. Calif. 
73: Superior Eleeirle. 83 Laurel St_ Bristol. Conn. 
74: Itarcatin Research. P.O. Bus 302, San Pedro, 

75: SCiaollkf.cr & Yale. Marblehead. Slats. 
76: Nacimo, Products, 2300 National Ave.. Na-

tional City. Calif. 
77: Universal Transistor. 143 E. 49 St., New York 

17. N. Y. 
78: NJE Corp., 345 Carnegie Ave., Kenilworth, 

79: 1/111a,gLe Ect leric, 67 N. Second _ B Stea G ll rove, 

SO: Herman H. Sticht Co.. 27 l'ark Place, New 
York. N. Y. 

I: Elect no impulse Lab. 208 River SI., Red Bank. 
N. J. 

"1: Raytheon. Seyon Bldg_ Waltham 51, klass. 
>3: Dca1,31.‘taocn., til9e.ctIrlilt: Mfg_ 111 S. Oakley Blvd. 

S I: Millburn Eleetronle Products. 55 Nassau Ave. 
Brooklyn 22. N. Y. 

s 3 Nort h Atlantic Industries, 683 Main St., West-
bury, N. Y. 

• Tintes Facsimile, 5,10 W. 5011, St., New Ytalt. 
N Y. 

.• 7 i•dier & Porter. 93 Jarksonville Rd_ Hatboro. 
Pa. 

: Libraseope. SOS West ern Ave.. Glendale. Calif. 
• Meklillan Industrial Corp_ Brownsville Ave., 
90: Uniwave, 2 Marine St., Farmingdale. N. Y. 
It: Reeves instrument, 215 E. 91 St., New York 

Ipswitelt. Mass. 
2s. N. Y. 
American Electronics. 655 W. Wa'Shington 
Blvd.. Los Angeles. ( tall?. 
P. It. Mallory. Indianapolis, Intl. 
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BROADCASTING 

New Orleans Gets TASO Look 
Organization will stay in the 

neighborhood until unique simul-

taneous uhf-vhf operation begins 

TELEVISION Allocations Study Organization ( TASO) 
is digging into the aftermath of more than 10 years 
of FCC television channel allocations. This month 
TASO started gathering facts, after six months of 
organizing for the massive task. 
The industry-wide TASO group is finding out what 

the FCC needs to know before making further deci-
sions about extending tv service. One of TASO's 
first studies is under way in New Orleans. 

Engineers in a station wagon arc making signal 
field-strength measurements on stations WDSU-TV 
(channel 6), WWL-TV (channel 4) and WrNIR-TV 
(channel 20). Simultaneously, other engineers are 
inside homes looking at tv sets. 
I Iomcowners are asked to turn on their sets. The 

setowners' opinions of the picture (" It's just plain 
lousy. I repeat, lousy," said one. "I love it," said 
another) are equated to coded technical evaluations. 
Opinions of the householders thus far vary only 
slightly from the technical appraisal. The quality of 

the set, the apparent condition of the antenna and 
distance from the station are noted. 

Field strength tests will be made in nearby Baton 
Rouge, another uhf-vhf town, so that units can return 
to New Orleans to observe and participate in a 
unique experiment by WJNIR-TV. 
With FCC permission, the station will operate 

simultaneously on both channels 20 and 12. It will 
set up monitoring points throughout New Orleans 

to compare the two signals. 
Another TASO group is in Boulder, Colorado, 

analyzing years of accumulated data on tropospheric 
propagation. Groups have also invaded Wilkes-
Barre, Pa., and Fresno, Calif. The Fresno group is 
now digesting preliminary findings. It will reinvade 
that community for an extensive test. 

Studies of boosters and satellites arc now going on. 
The investigation of tv receivers, requiring manu-

facturers' cooperation, was bogged down until the 
Justice Department ruled that cooperation did not 
violate the antitrust laws. 
Summation of TASO progress by its executive 

director George Town: "We're all thoroughly organ-
ized. Most of our panels are well under way; others 

arc about to blossom forth. 

FCC ACTIONS 
• Amends allocation table for 

class B f-m broadcast stations. Re-
vision adds channel 235 to Philips-
burg, Pa. 

• Proposes to allow an increase 
in daytime power of local a-m 
broadcast stations. would 
boost maximum power from its 
present limit of 250 watts to 1 kilo-
watt. If increase results in inter-
ference, directional antennas may 
be used. 

• Considers permitting on-chan-
nel uhf boosters so that uhf sta-
tions can reach shadow areas. 
Power of boosters would be limited 
to that required to provide a 5 
microvolt per meter signal at farth-
est boundary of principal area be-
ing served by the station. No 
more than the present maximum of 
5 kw output would be approved. 

• Adds television channel 10 to 
Presque Isle, Mc. 

• Mulls over more changes in 
class B f-m allocations plan. Com-
mission may add channel 264 to 

Santa Catalina Island, Calif. This 
move would involve other Califor-
nia switches. Channel 235 would 
go to Ventura to compensate loss 
of 264, 260 would go to Santa Bar-
bara for 236, 223 for 260 at San 
Luis Obispo and 279 for 264 at 
Palm Springs. 

• Invites comments on proposal 
to reallocate the frequency 161.6 
me to the Maritime Mobile Serv-
ice. This would delete frequencies 
161.580, 161.595, 161.610 and 
161.625 me, which had been pro-
posed for Railroad Radio Service. 
l'he Commission would give the 
railroads the following frequencies: 
160.215, 160.230, 160.245 and 
160.260 me. 

• Proposes to free another educa-
tional tv channel for commercial 
use—channel 9 in Eugene, Ore. 

STATION MOVES 
AND PLANS 
.Mutual Broadcasting System, with 
its more than 400 affiliate radio 
station contracts, now belongs to a 
group headed up by Los Angeles 
broadcasting executive Paul Rob-
erts. The Roberts combine paid 
around $ 500,000 to RKO Teleradio 
Pictures for the network. 

Roberts takes over as Mutual's 
president. 

NN.JIV, Savannah, Ga., plans in-
creasing power fivefold to 5 kw, 
installation of new transmitter. 

KWWL-TV, Waterloo, Iowa, 
plans changing studio location 
from more than one mile outside 
of Waterloo into town. 

KI-IQ-TV, Spokane, Wash., plans 
auxiliary antenna system. 

KLUB, Salt Lake City, Utah, plans 
installation of new auxiliary trans-
mi ttcr. 

WRRA-FM, Ithaca, N. Y., along 
with sister stations, WWRC-FM, 
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COMPONENT MARKING 

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. 

m ARieffile MARKEM MACHINE CO. 
KEENE 5, NEW HAMPSHIRE 

Circle 19 Readers Service Card 

SNAP ACTION 
IN EVERY CONTROL PHASE 

with the Curtiss-Wright "SNAPPER" 
Thermal Time Delay Relay 

Computers, broadcast equipment, motors, lighting systems, 
missiles, industrial controls — for electrical circuit appli-
cations involving time delay that demand unfailing action 
in every control phase, more and more design engineers 
specify "SNAPPER" Relays by Curtiss-Wright. These 
reliable relays eliminate chatter with positive snap action, 
have single-pole double throw contacts and a wide temper-
ature range (-65° + 100°C). Preset time delays from 3 
seconds to 3 minutes are now available in metal envelope 
and from 5 to 60 seconds in glass envelope. Write for our 
new detailed data sheet with complete application in-
formation. 

Component 
Sales 

Department 

ELECTRONICS DIVISION 

CURIpeGHT 

"SNAPPER — 
GLASS RELAYS 

—for commercial ap-
plications, single. 
pole double throw 
snap action. 

"MEMORY" 
RELAYS 

—thermally operated 
bi-stable time delay 
relays with two sep-
arate heater circuits. 

WRRD-FM, WRRE-FM and 
WRRL-EM, plan to continue mul-
tiplexing, changing to multiplex 
type EME-50 exciter unit. 

WICU, Eric, l'a., increases power 
to 316,000 watts and constructs 
new tower. Tv station expects to 
reach 2 million more people. 

WCPC, Houston, Nliss., increases 
power from 1 to 5 kw. 

WQOK, Greenville, S. C., is sold 
by Speidd-Eisher Broadcasting to 
Dick Broadcasting for $ 125,005. 

WMVG, Millcdgevillc, Ga.', 
changes hands. Jere N. Moore sells 
to Michael T. Landy. Price is $ 35,-
000. 

KJAY, Topeka, Kans., control 
passes from Robert and Jeanne 
Rohn to Dale S. Miners group 
for $ 142,500. 

WGHF-FM, Brookfield, Conn., 
goes on the air. It will multiplex. 

WNAR, Norristown, Pa., installs 
new transmitter. 

WMUB-TV, Oxford, Ohio, in-
stalls new transmitters and antenna 
s‘stem. 

KNOC, Natchitoches, La., installs 
new antenna. 

CBS Television Network plans to 
increase Hollywood, Calif., tv 
facilities. Two studios, seven re-
hearsal halls and an administrative 
building will be added to the orig-
inal plant built in 1951. Network 
expects completion in late 1958. 

KUMV-TV, Williiston, N. D., 
goes on the air. Station is owned 
by 7,000-member nonprofit cor-
poration that was formed sold v to 
bring tv to the eight-county area. 

WFIL-TV and WRCV-TV, Phila-
delphia, Pa., plan to share same 
antenna tower. They expect to 
complete the 1,000-ft tower by the 
end of September. 

NBC network president Robert 
Sarnoff predicts feasibility of in-
ter-continental live-tv link between 
U. S. and Europe within five years. 
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Customers learn the ropes as ... 

Training Boosts Goodwill 
Complex gear aggravates maintenance prob-

lem but one answer to it is a customer training 

program. This answer also sweetens relations 

A THORN in the flesh can be turned 
into a shot in the arm. That's what 
Lcnkurt Electric feels its customer-
training program is doing. 

Three years ago Lcnkurt faced a 
problem common to many electron-
ics manufacturers. Stepping up 
performance of its main product, 
carrier telephone equipment, made 
problems more complicated for its 
customers. 

Existing maintenance procedures 
couldn't cope with the complex, 
miniaturized equipment. Shortage 
of qualified operating and mainte-
nance personnel was becoming crit-
ical. 

Lcnkurt undertook the training 
of customer personnel, gratis. By 
so doing, it has welded closer ties 
with its customers, boosted sales 
and fostered goodwill. 

Before starting the school. Len-
kurt asked its customers about their 
needs. It also checked in-plant 
training programs of several tele-
phone companies. 

Course starts with familiarization 
and proceeds to detailed explana-
tions of equipment theory. Then 
it is topped by having tIc students 
ferret out simulated troubles in 
the equipment. 

Currently, a three months back-
log of students exists. The firm 
employs two full-time instructors. 
Tuition and materials arc free. Tab 

for transportation and living ex-
penses is picked up by customer 
companies. 

Customers arc well aware of one 
big advantage enjoyed by Lenkurt-
run classes. They avoid the ex-
pense of elaborate amonstration 
equipment. "The twelve racks of 
equipment in our classroom have 
proved to be our biggest asset," 
states Lenkurt. 
Company is collaborating with a 

home-study organization for a do-it-
yourself manual. Information about 
telephone carrier principles will be 
made available to telephone tech-
nicians and technical personnel in 
allied industries. 

Lenkurt has also instituted engi-
neering-training confezences. Their 
goal: tailoring a familbrization pro-
gram to the requirements of engi-
neers employed by customer com-
panies. 

Lenkurt reports welcome by-
products of its training courses and 
engineering conferences. In addi-
tion to improving acceptability of a 
complex product, the training 
course-conference plan sets up a 
two-way communicatàm systcm 
with engineering and plant depart-
ments of major operating com-
panies. Lcnkurt design engineers 
have reportedly received some use-
ful technical suggestions from their 
customer trainees. 

ACCEPTED SYMBOLS 

197.2 

Symbol for gold . . . the element 
whose inert properties make it ideal 
for plating grids of electron tubes to 

protect them against contamination. 
Just as Au is the accepted symbol 

for gold, so Tung-Sol represents the 

highest quality production of electron 

tubes to volume requirements. This 
singular ability is a major reason why 
Tung -Sol is America's largest inde-

pendent electron tube manufacturer. 

TUNG-SOL® 
ELECTRON TUBES 
SEMICONDUCTORS 

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

tronic Components. 

Miniature Stolen Beam 
temps Headlamps 

Aluminized 
Picture Tubes 

Signal Radio and 
Flashers TV Tubes 

Special Purpose Semiconductor 
Tubes Products 

ELECTRONICS business edition— August 10, 1957 

Circle 21 Readers Service Card 

39 



Navigating by Inertia 
Inertial guidance systems for ships, planes and 

missiles may spawn a $400-million business for 

electronics. Systems are immune to hostile jamming 

ELF:cTRoNics' share of inertial navi-
gation-control business will jump 
ten-fold—from S40 million to S400 
million—in 15 years. This is a con-
servative prediction made recently 
by experts in the field. 
New mental guidance systems 

are expected to spearhead growth. 
Inertial guidance is a jam-proof 

form of navigation for airplanes, 
missiles and ships. Natural phe-
nomena ( sunspots, weather, mag-
netic influences) do not interfere 
with it. 
An IC system is from 25 percent 

to 40 percent electronic. Remainder 
is electromechanical. 
IC system of four years ago had 

over ;00 tubes. Today, such a sys-
tem uses about six tubes and 200 
transistors. 
Two key figures at NIIT's Instru-

mentation 1.aboratory arc promi-
nent in development of inertial 
guidance. They arc: Charles S. 

Draper, lab director and head of 
NIIT's Dept. of Aeronautical Engi-
neering, and Walter Wrigley, lab's 
educational director and a professor 
of aeronautical engineering. 

"Electronics is a messenger in 
the IC system," says Draper. Ile 
points out that standard servo cir-
cuits arc used in the system. 
"What we have donc is apply 

electronic techniques to a new and 
different field requiring precision 
control," he explains. In IC, elec-
tronics computes, processes and 
controls data. 
What does an IC system cost? 

One estimate is S50,000. Another 
is. " tens of thousands." It's be-
lieved Costs Will have to drop 
sharply—down to S 5,000-S8,000— 
before inertial-guidance systems are 
commercially feasible. 

Draper and Wrigley think IC's 
new accuracy and dependability as-
sure its widespread use in 15 years. 

Report From a Large Planet 
RAmo signals of tremendous power 
from Jupiter, a planet ; 18 times 
larger than the Earth, are under 
close study at the Boulder (Colo.) 
Laboratories of the National Bu-
reau of Standards. 

Roger Gallet, astrophysicist who 
has been working on the project 

Reaching out for signals from 
Jupiter 

the past two years, said data re-
corded on equipment designed by 
Kenneth L. Bowles of the NBS 
staff, points to five sources of the 
signals. however, there arc indi-
cations, Gallet says, " that there are 
many more of weaker strcngth with 
emissions blended together." 
Some observers speculate that 

the signals may have been caused 
by mighty thunderstorms on Jupi-
ter. 

Gallet said his work discounts 
the thunderstorm possibility since 
lightning discharges, unlike the 
Jupiter "emitters," do broadcast 
on all frequencies at the same time. 

Gillet has concentrated on two 
kinds of pulses—long and short— 
sent out by the planet. The long 
pulses can be measured more pre-
cisely. They average two seconds in 
duration and generate 100 thou-
sand times more energy than the 

total energy of a strong lightning 
discharge in our atmosphere. 
The short pulses, discovered just 

a year ago, last on the average three 
hundredths of a second and seem 
to be less frequent than the long. 

Gallet suggests the radio signals 
—long and short—may have shock-
wave origins. "Perhaps they come 
from geyser-like phenomena or 
some sort of volcanic activity, al-
though completely different from 
anv such activity we know on earth, 
because the material constituting 
Jupiter is different from that of 
Earth." 

Gallet thinks that the most im-
portant evidence he has gathered 
about Jupiter proves the huge 
planet has a strongly ionized upper 
:itmosphere. 

School Comes 
to Factory 
\I.\\ rinklu in training employees 
is being tried in Connecticut. 

Royal McBee Corp. in Hartford 
brings the school into the plant. 
Instructors from the nearby Ward 
School of Electronics are teaching 
an electronics course to about 50 
of the firm's employees. The com-
pany may raise enrollment to 300 
in the fall. 
Some reasons Royal McBee likes 

the hire-a-school plan: It is flexible 
and tailor-made. It provides new, 
outside ideas. It assures technically-
qualified, experienced instructors. 
New trends can be more easily in-
serted into the teaching program. 

Employees taking the course like 
the formal atmosphere created by 
use of outside instruction, reports 
the company. A worker also feels 
the company is helping his develop-
ment. 

Both the company and employee 
contribute. Afternoon classes 
(three times weekly) last two hours. 
'Ile firm pays the employee his 
iconlar wan for one hour. ' Ile em-b " 

ployee gives the second hour from 
his free time. 

Royal McBee feels the course 
fulfills a need for engineering, 
technical and managerial under-
standing of the electronics field. 
Hence, a cross-section of technical 
and administrative personnel from 
many departments arc taking the 
course. 
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For your immediate use 

the 6 most vital assets 
to insure your 

EXECUTIVE 
SUCCESS 
UCCESSFUL ex-

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

Helps you develop these 6 
success qualities: 
• Handling People • Managing 
Yourself • Speaking Forcefully 
• Writing Clearly • Work-
ing Efficiently • Think-
ing Straight 

Library 
contains 
these books: 

Managing Your-
self by Wright 

. The Tech-
nique of Get-
ting Things Done 
by the Lairds ... 
How to Develop 
Your Thinking 
Ability by Keyes 
. . . The Tech-
nique of Clear 
Writing by Gun-
ning . . How 
to Talk Well by 
Bender ... and 
TheTechnique of 
HandlingPeople 
by the Lairds 

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

THE 
LIBRARY of 

PRACTICAL 
EXECUTIVE 
TECHNIQUES 
• 6 volumes • 1633 pages 
• $20.00 — payable $4.00 
in 10 days, then $4.00 a 

month 
You'll Ilnd here the best thinking 
on a variety of important execu-
tive techniques .. like getting 
the best out of your associates, 
putting your thoughts down clearly 
and forcefully on paper, speaking 
nith authority in front of people, 
thinking a job through logically. 
and getting it done most efficient-
ly. All in all, you have a store-
house of information on doing best 
every job the successful executive 
must know how to handle. 

SAYE $4.00. Bought one at a time, the total 
price of these books would be $ 24.00. Under 
this special offer, the complete Library is avail-
able for only $ 20.00—a cash saving of $ 4.00. 
And you also have the privilege of paying for 
the books on easy ternis, while you use them. 

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 
illustrations 

$1 8.00 

A II 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 
Full 10 days' examination transmission lines and radiators—and many other 
before you decide to pur- topics, covered in the 20 big, authoritative sections of 
chase. See coupon. 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. 

10 DAYS' FREE 

CONTROL CIRCUITS 
_  

HANDBOOK OF 
INDUSTRIAL ELECTRONIC 

CONTROL CIRCUITS 
By JOHN MARKUS and VIN ZELUFF 

Electronic 
352 pages, tiè 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. 

EXAMINATION 
JUST MAIL THIS COUPON 

—  McGraw-11BI Book Company, Inc. 
licol. FL. 8-10 
327 West 41st St., Nevi' York 36, N. Y. 

Send me book(s) checked below for 10 
days' examination on approval. In 10 days 
I will remit for book(s) I keep, plus few 
cents for delivery costs, and return un-
wanted book(s) postpaid. ( We pay de-
livery coste if you remit with this coupon: 
same return privilege.) 

Fink—Television Engineering Handbook, 

D Hunter—Handbook of Semiconductor Ele 
D Markus & ZelulY—Handbook of Industrial 

D Send Inc the Library of Practical Ex-

ecutive Techniques for 10 days' examina-

tion on approval. In 10 days I will send 

(check one) D $20.00 in full payment, or 

D 84.00 and $4.00 monthly until the full 

price is paid. Otherwise I will return 

books postpaid. 

$18.00 

ctronics, $ 12.00 

Electronic Control Circuits, 88.75 

For prices and terms outside U. S., write McGraw-Hill Intl., N. Y. C. 

(Print) 
Name 

Address   

City & Zone State  

Company   

Position   

FL-8-10 
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FOREIGN BUSINESS 

Brazil Topping $60 Million 
Increased power capacity points 

to further growth; Foreign manu-

facturers are encouraged 

BRAZIL'S S60-million electronics industry this year is 
pushing to a new high level, but stiff injections of 
credit are needed to keep it going. Some radio and 
tv manufacturers give dealers 12-14 months to pay 
because of a government-imposed credit squeeze. 

Here's how demand for electronics shapes up: 

• Brazil's 60-million population is growing at the 
rate of 2.5 percent a year. Only 27 percent is in 
electrified arcas. However, President Kubitschek has 
ordered power capacity upped from 3 to 5-million kw 
by 1960. 

• Television is growing fast; there arc now 300,000 
sets, six stations. At least five more stations are 
planned. Estimated potential audience that can be 
reached by these 11 stations: 10-million people. This 
year's set production will exceed last year's 60,000. 

DEVELOPMENTS ABROAD 
• In West Germany a television 

probe for direct studies of geo-
logical soil structures in small bor-
ings up to 1,000 ft has been devel-
oped by Grundig Radio-Werke 
GmbH, Fucrth, Bavaria, and a 
group of outside engineers. Probe 
is said to be used in borings of 
2.5-in. diameter, even if filled with 
water, and regardless of the direc-
tion or straightness of the boring. 
Picture taken by miniature camera 
is transmitted by control set above 
ground. The 2.4-in, probe is con-
nected with a 30-conductor cable 
which reportedly can be sunk with-
out interruption or sliding contacts. 

• British Institute of Physics 
has published 13-article review of 
advances and potentialities in fields 
of nondestructive testing, covering 
ultrasonic testing, industrial radiog-
raphy and specialized optical tech-
niques. 

• In West Germany new loud-
speaker membrane developed by 

• An estimated 430,000 radios will be turned out 
in 1957; 1 million were made in the last two and a 
half years. Production of record players may reach 
70,000; special tubes and turntable components arc 
imported. 

Right now, Brazil offers incentives to foreign firms 
that want to manufacture in the country. Production 
equipment enters at the free rate of exchange, and 
when a commodity is produced in Brazil, it is put in 
a trade category that prevents competitive imports. 
However, a new customs tariff law under considera-
tion may change this. 
Some foreign firms manufacturing in Brazil look 

to other South American countries for new markets. 
The Dutch Philips' Brazilian subsidiary, which re-
portedly has 20 percent of the market, also exports 
equipment to Portugal, India and the Far East. 
But current exchange problems must be ironed 

out, if exports arc to continue, say manufacturers. 
They claim present rates arc pinching, hope for a 
change before next year. 
About $2 million in U. S. aid is going into radar 

and ground approach gear for three airports. 

Physikaliscl icm ischcs En twick-
lungs-Laboratorium Dr. Emil Pods-
zus & Sohn, Nuremberg, is claimed 
to eliminate or substantially reduce 
distortion at high audio frequen-
cies. 

• In Manchester, England I\ let-
ropolitan-Vickers announces devel-
opment of a flexible packaged 
kinetic simulation system for air-
craft industry use. System provides 
laboratory simulation of high-speed 
flight conditions and study of 
deformations caused by thermal 
stresses. 

• In England Edison Swan Elec-
tric Co. and the British Atomic 
Energy Research Establishment 
have designed jeep-mounted equip-
ment for searching out uranium 
and other radioactive ores. Scintil-
lation probe detects change of plus 
or minus 0.0005 percent in 0.003 
percent radioactive ore in bedrock. 
Ratemeter rings bell, flashes light 
if radioactive ore is detected. 

EXPORTS 
and IMPORTS 
I n Cologne, \Vest Germany, 
Leybold - I Iochyakuum Anlagen, 
GmbH, and High Voltage Engi-
neering Corp., Burlington, Mass., 
open a new electron radiation fa-
cility on a commercial basis for 
experimental and limited produc-
tion. U. S. firm supplies 2-million-
volt, 0.5-kw Van de Graaff electron 
accelerator for the center, which 
is managed by Lcybold. 

British trade groups are so encour-
aged by their first Instruments, 
Electronics and Automation exhi-
bition this year that they plan one 
for next year international in scope. 
The 1(A3 exhibition will be held 
in Olympia, London, April 16-25. 
Total attendance at this year's ex-
hibition was 53,084, including 
2,690 overseas buyers. 

In West Germany the Association 
of the German Electrotechnical 
Industry says Germany produced 
3.8-million radios and 600,000 tv 
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sets in 1956, exported 1.6-million 
radios and 60,000 tv sets. Says the 
Association: the Germany home 
market will need 2-million radios 
annually during the next few years; 
tv set production will amount to 
800,000 in 1957. 

Australian electronic instrument 
importers are pressing for a change 
in the existing import licensing 
system which requires a definite 
order before an import license is 
issued. Prospective buyers have 
been reluctant to place orders with-
out seeing instrument demonstra-
tions. Trade circles believe there 
is a strong demand for small elec-
tronic instruments in Australia and 
think the government will liberal-
ize its import policy. 

Japan's TOVO Communication 
Equipment Co. will get technical 
information and assistance from 
Packard-Bell Electronics Corp. in 
the manufacture of airborne identi-
fication equipment under the U. S. 
government technological assist-
ance program. 

West Germany Air Ministry places 
a $600,000 order for automatic di-
rection finders with Lear Electronic 
GmbII, Munich subsidiary of Lear, 
Inc., of Santa Monica, Calif. 

French portable microwave equip-
ment weighing less than 46 pounds 
per unit and waterproofed for float-
ing on water is being manufactured 
and marketed in the U. S. by In-
tercontinental Electronics Corp., 
Mineola. Intec says the equipment 
can be put into operation at an 
emergency location in five minutes, 
provides 12 telephone circuits. 

In London agreement has been 
reached on a 788-mi undersea co-
axial cable to be laid from Scotland 
to Iceland via the Danish Faroe 
Islands. It is scheduled to go into 
service in 1959 and will provide 
some telephone and telegraph cir-
cuits for civil air traffic control on 
transatlantic routes. 

London's Solus-Schall Ltd. receives 
a contract from Taylow Woodrow 
Ltd. to carry out gamma radiog-
raphy on a 60-mi-long Nigerian oil 
pipeline being constructed for Shell 
Petroleum (Nigeria) Ltd. 

mekigq 

-£Dteesi  

THIS FELLOW IS TRAINED IN YOUR BUSINESS. His 

main duty is to travel the country — and world 
— penetrating the plants, laboratories and man-
agement councils ... reporting back to you every 
significant innovation in technology, selling tac-
tics, management strategy. He functions as your 
all-seeing, all-hearing, all-reporting business com-
munications system. 

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

AND, THERE'S ANOTHER SIDE TO THIS "COMPOSITE 

MAN," another complete news service which com-
plements the editorial section of this magazine 
— the advertising pages. It's been said that in a 
business publication the editorial pages tell "how 
they do it" — "they" being all the industry's front 
line of innovators and improvers — and the ad-
vertising pages tell "with what." Each issue un-
folds an industrial exposition before you — giving 
a ready panorama of up-to-date tools, materials, 
equipment. 

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

McGRAW-HILL PUBLICATIONS 
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PLANTS and PEOPLE 

HP New V-p's for 
EXPANSION of existing facilities, ac-
cording to officials of West Coast 
Electronic Manufacturers Associa-
tion, is setting the pattern of 
growth this year for the electronics 
industry in the West. This is espe-
cially true of the San Francisco Bay 
and Peninsula area. More than 1.5 
million sq ft of plant capacity will 
be added by Bay area manufac-
turers this year. 

Hewlett-Packard reflects the gen-
eral trend. The Palo Alto instru-
mentreaker is spreading out into 
two new 80,000-sq ft manufactur-
ing units in Stanford Industrial 
Park. The units bring HP's total 
plant space to 300,000 sq ft. 

Besides physical growth, the 
company, which has got along 
for years without any vice pres-
idents at all, now has appointed 
four men to officer ranks. "Ex-
panding responsibilities in man-
agement" was given as the reason. 
The four officers (picture) moved 

into jobs directly related to the 

BUSINESS 

MEETINGS 
Aug. 16-18: Radio-Tv-Elec-
tronic Service Industry Conven-
tion, Sheraton Hotel, Chicago. 

Aug. 20-23: Western Electronic 
Show and Convention (Wes-
eon), at the Cow Palace and 
Fairmont Hotel, San Francisco. 

ones they previously held. Treas-
urer Frank Cavier was made vice 
plesident for finance. W. Noel 
Eldred, the general sales manager, 
moved up to marketing vice pres-
ident. Noel E. Porter was general 
production manager, now is v-p 
in charge of manufacturing. Re-
search director Bernard M. Oliver 
was made v-p in charge of research 
and development. 

Hewlett-Packard's money man-
agers were also shifted a bit. Chief 
auditor Edwin van Bronkhorst be-
came secretary-treasurer, and ac-
countant David Bates moved into 
the job of assistant secretary. 

RCA Splits 
Tube Division 
RCA divides its electron tube divi-
sion into two autonomous units, 
aiming to tackle separately the 
problems of industrial and enter-
tainment tube types. Three man-
agement jobs were created and 
filled in the split. 

Former general marketing man-
ager L. F. Holleran moves into the 
job of manager for distributor prod-

. ucts. He will direct renewal sales 
on all tube lines and handle dis-
tributor sales for other RCA com-
ponents and semiconductors. 

John B. Farese moves up from 
the job of personnel manager to 
take over as manager of entertain-
ment tube products. Manager 
C. F. Burnett of cathodc-nly and 

power-tube operations becomes 
manager of industrial tube products. 

Both new operating managers 
will have responsibility over devel-
opment, design and manufacture. 
They will also direct sales to equip-
ment manufacturers and the gov-
ernment. 

In another part of the corpora-
tion, Pinckney B. Reed, v-p for 
the government service department 
of RCA Service Co., becomes 
RCA's vice president for interna-
tional sales. I Iis boss, executive 
v-p for sales and services Charles 
M. Odorizzi, takes a seat on the 
corporation's board. Odorizzi re-
places Coca-Cola president Wil-
liam E. Robinson, who resigned. 

Litton Builds 
Magnetron Plant 
LITTON Industries is putting up a 
new plant in Salt Lake City. The 
plant, which will employ about 600 
people, will cover 60,000 sq ft. It 
will be used for the manufacture 
of magnetrons, klystrons and other 
microwave tubes. 
The Salt Lake City facility will 

serve Litton's electron tube divi-
sion, which is headquartered in San 
Carlos, Calif. 
To head the new plant, Litton 

hired Vinton D. Carver away from 
Farnsworth Electronics. Carver 
was vice president of the IT&T 
subsidiary, general manager of its 
Pacific division. 

Glen McDaniel, the first full-
time president RETMA (now ETA) 
ever had, and now president-
emeritus of the manufacturers' as-
sociation, meanwhile moves onto 
Litton's board of directors. 

Motorola Moves 
Market Execs 
IN ONE of several moves strengthen-
ing its marketing and sales struc-
ture, Motorola creates the post of 
manager, military electronics mar-
keting. Moving into the slot is 
Robert Barton, formerly with the 
firm's Western area military elec-
tronics center. 
New western region sales man-

ager for Motorola's semiconductor 
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products is William NIontgomerv. 
This appointment gives the Chi-
cago manufacturer direct factory 
coverage across the nation. 

William S. Wheeler moves into 
the managership of the firm's Chi-
cago military electronics center, 
succeeding Arthur Jones who re-
signed. Wheeler was formerly as-
iistant for corporate planning to 
the company's president. 

Nfotorola's communications and 
industrial electronics sales division 
moves its sales, service and ware-
housing activities into a leased two-
story building on Chicago's north 
side. The 60,000-sq ft building will 
let the division clear out of ware-
house space in North Pier Ter-
minal, will also make room in 
the Cicero Avenue plant for ex-
panding microwave manufacture 
and engineering. 

ECI Hires 
Management Man 
SAN FRANCISCO manufacturer Elec-
trical Communications Inc. I ires 
management expert Isaack Her-
man as general manager. The 30-
year-old firm, planning production 
expansions involving a move to 
larger quarters, is currently devel-
oping transistorized remote-control 
and signaling apparatus. 
Herman was a principal in the 

management consulting firm of 
Chase, Ward & Gardner, San 
Francisco. Ile will take charge of 
all operations of the recently re-
financed firm. 

Beckman Firms 
Sales Lineup 
BECKMAN Instruments makes a se-
ries of moves strengthening its 
marketing and sales setup. 
New western district manager 

for process instruments is George 
A. Green, moving up from a prod-
uct managership. Field engineer 
Ray St. Onge moves into the job 
of product manager for all instru-
ments in the process instruments 
division, the division also gets a 
new advertising and sales promo-
tion manager as former Bakelite ad 
manager Robert E. Klees moves in. 
Beckman's Helipot division 

How to keep informed 

on the 

part of your business 

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

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

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

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

McGRAW-HILL 

PUBLICATIONS 
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moves Arnold II. Henriksen into 
newly created job of manager for 
its Mountainside, N. J., plant. 
IIenriksen had been production 
manager at the New Jersey facility. 
Newport Beach, Calif., factory 
manager John Pamperin moves up 
to become manufacturing director 
of the division. 
The firm's scientific instruments 

division gets a new marketing di-
rector, hiring Robert J. Baumann 
away from General Nfills. Bau-
mann had been manager of indus-
trial marketing for General Mills' 
O-Ce1-0 division. 

Michael S. Dayton is now mar-
keting manager of the Berkeley 
division, moving up from assistant 
marketing manager. 

Instrumentmaker 
Expands 
MARION Electrical Instrument Co. 
is putting a $250,000 wing on its 
Manchester, N. II., plant. The 
plant was opened less than two 
years ago, is already outgrown. 
The 20,000-sq ft addition will 

make room for 100 new production 
people, raising total employment 
at the manufacturing and research 
center to 450.. The wing increases 
plant space 50 percent. 

New Plant for 
Syl-Cor Nuclear 
SYLvAmn-Corning Nuclear Corp. 
is putting up a 25,000-sq ft build-
ing next to its Hicksville, N. Y., 
plant. The added capacity will be 
used for manufacturing nuclear fuel 
elements. 
The one-story plant will be fin-

ished early next year, is designed 
to permit future expansion. About 
125 people will be employed there, 
according to John C. Robinson, 
who will be manager of the new 
facility. 

Pace Dedicates 
New S-C Plant 
STRomBERc-Carlson is settling into 
a big electronics center and two 
new wings on its main plant. New 

plant more than doubles previous 
production capacity at the firm's 
Rochester, N. Y., headquarters. 

Frank Pace, Jr., president of 
parent General Dynamics, formally 
dedicated the buildings. l'ace (at 
left in the picture, with S-C pres-
ident Robert Tait and the auto-
matic inserter) called the field of 
electronics "exciting," added "never 
has the future been brighter." 

Pace with S-C's Tait 

The 800,000-sq ft electronics 
center, bought from Bond Stores 
Inc., now houses most of the pro-
duction and R&D activities of 
Stromberg-Carlson's electronics di-
vision. Special products division 
(electronic carillons, hi-fi systems 
and other specialized products 
will also move to the center. Space 
cleared in the firm's main plant 
will be used for telecommunication 
production. 

Additions to the main plant pro-
vide 164,500 sq ft of space in an 
administration building and some 
110,000 sq ft of added production 
space for telecommunications gear. 

Kaiser Builds 
Phoenix Plant 
KAISER Aircraft & Electronics Corp. 
will put up the third of its elec-
tronics plants in Phoenix, Ariz. 
To be primarily a research and 
engineering facility, the plant will 
start as a one-story structure with 
room for expansion. 
The building will be next door 

to General Electric's big computer 
development facility in Phoenix. 

It will be managed by Lowell M. 
Shuck, who moves down from 
Kaiser's Toledo, O., plant to take 
over. Toledo and Palo Alto, Calif., 
facilities are engaged in manufac-
ture of missile gear and develop-
ment of a thin cathode-ray tube. 

Varian Associates 
Shifts Execs 
VARIAN Associates IllOyes Arnold 
Wihtol up to be manager of manu-
facturing for the tube division. He 
replaces Howard Patterson, who 
is now v-p in charge of all Varian's 
microwave tube activities. Wihtol 
had been the division's production 
superintendent. 

In other moves, instruments v-p 
Ralph W. Kane pulls Harold Se-
crest into a job as his staff assistant. 
Dan Lansdon, who is in charge 
of instrument application engineer-
ing, takes on Secrest's old job of 
sales order manager in addition to 
his other duties. 

New Panellit 
Executives 
IN SKOKIE, Ill., Panenit executive 
vice president Walter P. Hooper 
takes a seat on the firm's board of 
directors. 
The maker of control systems 

enticed William B. Denniston to 
give up his own farm supply busi-
ness, making him sales manager. 
Former sales v-p Millard D. Shriver 
Moves into the special vice-pres-
idental office of assistant to the 
president. 

Plant Briefs 
NEW I lAvEN, Comm., manufacturer 
International Instruments is plan-
ning new plant development to 
consist of several buildings on a 
five-acre site in Orange, Conn. 

Detroit wircmaker Hoskins Mfg. 
Co. is now moving into a 26,000-
sq ft addition to its Lawton Ave. 
plant. 

IBM's five-month-old Essex Junc-
tion, Vt., plant is already outgrown. 
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PROFESSIONAL 

SERVICES 

The BOSTICK LABORATORY, INC. 
Id- 1. r,- r Inductors 
• nollete Sur, it e—ciinsulting. 

Design. Development;• 
Al,w Production Orders 

Bain Plant Business Office 
Tyngsboro, P. II. Box 167 

Mass. ehestet , N. J. 

YARDNEY LABORATORIES 

Research-Design-Development 

Electro-Chendeal Generators of Energy 

40-48 Leonard Street tVOrIll 
New York 13, N. Y. 

Consult 
these SPECIALISTS 
Let them save your time by bringing 

their broad experience in their specialty 
to bear on your problems. 

de& efelle 

[7- Pite Ic RAW•H I 71-171 
Dour MAIL LIST SIIIVICt 

McGraw-Hill Mailing Lists 

Will Help You 

• Merchandise your advertising 
• Conduct surveys 
• Get inquiries and leads 

for your salesmen 
• Pin-point geographical 

or functional groups 
• Sell direct 
• Build up weak territories 
• Aid dealer relations 

Direct Moil is a necessory supplement to 
a well rounded Business Paper advertising 
program. 

Most progressive companies allocate a 
portion of their ad budgets to this second 
medium at the some time os they concen• 
irate on the bets business publications. 

600,000 of the top buying influences in 
the fields covered by the McDrow•Mill 
publications make up our 150 moiling 
lists. Pick YOUR prospects out of our 
Industrial Direct Moil catalogue. 

Write for your free copy. 
It contains complete information. 

A 32,000-sq ft addition is now 
going up, almost doubling plant 
space and permitting an increase 
to 500 employees. 

New York instrumentmaker 
Corp. is expanding into 
larger quarters in Long Island City, 
N. Y. 

Eico 
ncw, 

Executive Moves 
FoRmLit American Bosch Arma 
product manager Kenneth B. 
Boothe becomes director of sales 
for Kahn Research Laboratories, 
Freeport, N. Y. 

Paul E. Bryant, general sales man-
ager of Hoffman Electronics' radio 
division, moves up to take the job 
of sales v-p. 

Zenith Radio moves John A. 
Miguel, Jr. up to v-p in charge of 
export. Miguel was manager of 
Zenith's international division. 

Ralph C. Smith leaves Los Alamos 
Scientific Laboratory, where he was 
assistant director, to take the job 
of assistant to the president of 
ACE Industries' Nuclear Products-
Ere° division. 

Richard Ochs, former v-p of Amer-
ican Measuring Instruments, moves 
to the instruments division of 
Philips Electronics as production 
manager. 

Wendell E. Phillips moves from 
Electronic Communications Inc. 
to take over as engineering director 
for Mack Electronics, Plainfield, 
N. J., division of Mack Trucks. 

Webcor moves Joseph L. Raffel up 
to executive v-p, gives Adolph 
Wolf the vice presidency for manu-
facturing and engineering. 

Retiring rear admiral H. W. Seely 
joins Texas Instruments as field 
service engineering representative 
for Washington, D: C., and spe-
cial interference-runner with the 
Defense Department. 

L. F. Hickernell becomes engineer-
ing vice president of Anaconda 
\Vire & Cable, pulling Leonard L. 
Carter into his old job as chief 
engineer. 

EMPLOYMENT OPPORTUNITIES 

SALES 
ENGINEERS 

Unusual 
opportunities 

with one of America's 
fastest growing 

electronic 
/e/ e companies 

An exceptional opportunity is 
available to electronic engineers 
interested in the field of 
component sales. Previous sales 
experience is not essential. 
These positions are in our Boston, 
and Chicago offices. 

Our products are semi-conductor 
components including — transistors, 
rectifiers, and diodes. As one 
of the largest manufacturers 
in this young and rapidly 
growing field, there are unlimited 
opportunities for cdvancement. 

Here is your chance to work with 
stimulating, congenial associates 
in a company atmosphere that 
is informal and free of red tape. 

In a few short years Transitron 
has carved out a leading position 
in the field of semi-conductors. 
Today approximately 1500 people 
are employed in two plants 
having over 300,000 square feet. 

Write or Call 

Tra n5i-tron 
electronic corporation 

Wakefield, Mass. 
CRystal 9-4500 
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INDEX TO ADVERTISERS 
Reps Add Nuts 84( Bolts 
BUSINESS in nuts and bolts—plus 
wire, contacts, switches and simi-
lar hardware—is a stable income-
producer to reps serving our in-
dustry. 

Five new reps have taken on 
the electrical tape line of Bishop 
Manufacturing Corp., Cedar Grove, 
N. J. Waltham, deWitt & Krusi, 
San Francisco, is rep for northern 
California and Nevada; Industrial 
Engineering & Equipment Corp., 
Los Angeles, covers southern Cali-
fornia and Arizona; and Denver 
rep J. C. O'Donnell handles the 
line in the Mountain states. In 
the Midwest, Sheldon Stover & 
Associates, Cincinnati, O., serves 
southern Ohio and Kentucky, and 
Cleveland's Public Service Supply 
Co. covers northern Ohio. 

Precision wiremaker Secon 

Metals Corp., White Plains, N. Y., 
appoints three new reps. Jay C. 
Angel, Chicago, will handle the 
line in the north central region; 
Bahr Sales, Southboro, Mass., 
covers most of New England and 
part of New York; Heim & Scheer, 
Los Angeles, will serve southern 
California, Texas and Arizona. 

Electronic Plastics, Nlatawan, 
N. J., also has three new reps for 
its wire and components. Art Cerf, 
Newark, N. J., gets the nod for 
the mid-Atlantic states; Atlanta's 
Frank C. Nickerson handles the 
line in the South, and Mosher & 
Peyser, Needham, Mass., covers 
New England. 
New southeast-states rep for con-

tacts and contact assemblies of 
Pittsburgh's Gibson Electric is 
Charlotte, N. C. rep W. K. hile. 

Airpax Products ('o.  36 
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In Our August 1 ENGINEERING Edition, Don't Miss ... 
• Corn-Fed Phones. Selective 

calling of up to ten telephone sub-
scribers per wire pair in rural areas 
is possible with transistorized trans-
mitter and receiver described by 
B. R. Stachiewiez of Stromberg-
Carlson. System uses double-side-
band transmission and operates 
over line losses of 35 db. Sub-
scriber receiver response is flat 
within 0.5 db as a result of circuit 
stabilization. 

• Color Tv. F. T. Thompson 
of Westinghouse Research Labs 
explains how accurately phased 
horizontal and vertical synchroni-
zation pulses for color tv are ob-
tained by sampling pulses from 
frequency divider chains. System 
provides an output corresponding 
in phase to a half-cycle of a high-
frequency signal. Though the de-
sign is for 14.7-ke line and 60-cps 
field frequencies with 2.47-mc ref-
erence frequency, technique is di-
rectly applicable to NTSC color 
systems. 

• Canned Video. R. II. Snyder 
of Ampex describes how tape speed 
and extended high-frequency re-
sponse arc achieved in magnetic 

Tv magnetic tape recorder 

tape recorder by revolving four re-
cording heads transversely across 
the tape while tape moves only 
fast enough to keep successive 
tracks from overlapping. Recorded 
tapes have signal-to-noise ratios of 
34 to 36 db with better than 300-
line resolution and high contrast 
ratio. 

• Triple Threat. ' thirty-nine ex-
isting crystal oscillator circuits 
shrink into three basic designs 
using MIL-approved crystals and 
subminiature tubes according to 
H. E. Gruen of Armour Research 
Foundation. Up to 2.5 octaves 
within the range of 0.8 to 75 me 

are covered by unit occupying less 
than 2.5 cu in. Below 16 mc, un-
tuned circuits give a frequency sta-
bility of 5 to 10 ppm. Plug-in 
package design may be varied 
physically for special applications 
without sacrificing specified per-
formance features. 

• Fast Figures. T. H. Bonn of 
Sperry Rand tells how complement-
ing series-type amplifiers handle in-
formation rates up to 2.5 me in an 
all-magnetic computer operating at 
a 660-kc information rate. When 
properly programmed, this com-
puter has a speed equal to Univac I. 
Circuit design considerations and 
various types of core materials and 
their figures of merit are presented. 

• Time Saver. Need for man-
ually reading and replotting tele-
metered data is eliminated by de-
vice described by H. B. Riblet of 
Johns Hopkins University. Re-
cording characteristics can be made 
to conform with the transfer func-
tion of a telemetering system, re-
lating data values and correspond-
ing displacements, whether linear 
or nonlinear, with a prescribed 
scale factor. 

48 August 10, 1957 — ELECTRONICS business edition 



Get out your pencil and . . . 

Help yourself to 
electronics' READER SERVICE 

it's free ifs easy-it's for your convenience 

NOW! 

All Advertisements 

and New Products 

are numbered for 

your convenience. 

Each Advertisement and New Product item is numbered. 

For More information, simply ... 

(1) Circle number on postpaid card below that corresponds to number at 

the bottom of Advertisement, or New Product item. 

(2) Print your name, title, address, and firm name carefully. It is impos-
sible to process cards that are not readable. 

Additional postage MUST be added to cards for all FOREIGN MAILINGS 

Some Advertise-

ments which cannot 

3e numbered for the 

READER SERVICE 

CARD due to lack of 

space, must be indi-

cated by writing the 

Advertiser's name in 

the space provided 

at the bottom of the 

card . . 

Some Advertise-

ments which cannot 

be numbered for the 

READER SERVICE 

CARD due to lack of 

space, must be indi-

cated by writing the 

Advertiser's name in 

the space provided 

(It the bottom of the 

card . . INSIDE FRONT COVER 

AUG 
10-57 
CARD EXPIRES 

NOV. 10TH 

• electronics • 

NAME 

COMPANY 

ADDRESS 

Please Print Carefully 

READER SERVICE CARD 

POSITION 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 

81 82 83 84 85 66 87 88 89 90 91 92 93 94 95 96 97 98 99 100 

INSIDE FRONT COVER 
INSIDE BACK COVER BACK COVER 

AUG 
10.57 
CARD EXPIRES 

NOV. 10TH 

• electronics • 

NAME 

COMPANY 

ADDRESS 

neL, r, nt Ccrefully 

READER SERVICE CARD 

POSITION 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

41 41 43 44 45 46 47 48 49 50 51 52 53 5I. 55 56 57 58 59 60 
61 61 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 

81 82 83 84 b5 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 

INSIDE BACK COVER BACK COVER 



•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• 

I NOW IN YOUR HANDS . . • • • • 
• 
e 
• 

• THE ALL NEW 1957 electronics BUYERS' GUIDE! • • • • 
• • 

USE IT THROUGHOUT THE l YEAR AS YOUR STANDARD REFERENCE SOURCE • e • 
• • 
e • 
• • 

• • electronics - - e •  
• BUYERS GUIDE ISSUE • 
• • 

For 17 years... •• le  
• • 

: THE BUYING GUIDE • • • • 
• • • .000CrIOS _ • 
• • 

• e P,' 'i i For the electronics industry • • 

• • • new 1957 electronics BUYERS' GUIDE features: 3727 in 1956. 87 new products were added in • 
• 1957 for a total of 1773. • 
• COMPLETENESS: 1070 pages of products, manu- • 
• facturers, trade names, manufacturers' represent- USE: Whether you are concerned with the design, • 
• • • atives, and professional services. production, or use of electronic circuitry, turn 

• • to the listings of the electronics BUYERS' GUIDE. • 
• ACCURACY: The entire electronic industry is Here you will find the page numbers that refer • 
• questionnaired free scratch each year. For the you to catalog-type advertising, specially pre- • 
• • 
• 1957 GUIDE, there were 181 changes, 586 dele- pared to supplement the listings and give you the • 
• tions (of the deleticns, many were due to mergers technical information you must have to specify • 
• and name changes), and 872 additions. Total and purchase electronic and allied products. • 
• • 
• • 
• • 
• A McGraw-Hill Publication, 330 West 42nd Street, New York 36, N. Y. 1181:1 • 
• _.. • 
• • 
e••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

• • • 
• • 
• • 

• ••  • • 
• As easy to use as the telephone book, your all number of manufacturers increased to 4013 from • 

IFIRST CLASS PERMIT NO. 64 
(SEC. 34.9 P.L&R.) 
NEW YORK, N. Y. 

BUSINESS REPLY CARD 
NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 

4¢ Postage Will Be Paid By 

ELECTRONICS 
Reader Service Dept. 
330 West 42nd Street 
New York 36, N. Y. 

INO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 

FIRST CLASS 

PERMIT NO. 64 
(SEC. 34.9 P.L&R.) 
NEW YORK, N. Y. 

BUSINESS REPLY CARD 

4¢ Postage Will Be Paid By 

ELECTRONICS 
Reader Service Dept. 
330 West 42nd Street 
New York 36, N. Y. 

 1 



Breaking PrOdUCtiOn BOtit 
\\\ 

with Automatic Sweep N9 
ei 

éln cks 

Sweep Drive operating a G-R Unit Oscillator 
whose cutout is held constant by Ow Tyr 
163-A Supply. 

Type 175O- A, Sweep Drive . . . $460 

r 

.4S41111111mbee 

Spencer-Kennedy wide-band amplifiers 
for community TV distribution systems required tedious and time-consuming 
checks at many points to insure acceptable gain and response uniformity. Stand-
ard test procedure called for checks at 15 different frequencies, and if any 
adjustments were made, it was usually necessary to repeat the entire set of 
measurements. Test time was about an hour per unit and would often cause 
severe production bottlenecks. 

Engineers at SKL successfully broke the bottleneck with the G-R Type 
1750-A Sweep Drive. The response characteristic, now displayed on an oscillo-
scope, is instantly obtained over the ent ire band from 54 to 216 Mc. Adjustment 
effects are observed easily and immediately. Average testing time is now cut 
by 50 percent with no loss in accuracy — the bottleneck is eliminated with a 
considerable saving in production costs. 

The Sweep Drive can help you. It's more than just a labor saver. It can be 
attached to a wide variety of manually-operated instruments to make them 
sweep devices, thus extending their usefulness and versatility. 

By simply substituting a higher frequency Unit Oscillator SKL found they could also 
test their new ultra-wide-band amplifier wit't the same Sweep Dike setup. 

GENERAL RADIO Company 

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

8055 1Stn St., Silver Sluing, Md WASHINGTON, D. C. 

6505 W North Ave. Oak Park CHICAGO 

IWO N. Seward St. LOS ANGELES 38 

1150 York Road, Abington. Pt PHILADELPHIA 

Ins Allis Ae , tes All,, CibturutISAN FRANCISCO 

Speed Range: adjustable 0.5-5 cps, 
reciprocating motion 

Sweep Arc: adjustable 30-300' 
Sweep Arc Center-Position: on reduction 

drives, may be set to any point within eight 
full turns. 

Coupling System: four spider- like arms at-
tach to knobs and dials 1" to 4" in d.ameter 
and to Vau and %" shafts. 

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

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

Blanking Circuit: eliminates the return CRO 
trace and produes a reference base line. 

Rated Maximum Torque: 24 oz.- in. 
Used in corribinaîion with G- R's popular line of 
Unit Oscillators, the Sweep Drive makes avail-
ab'e sweep generators for the frequency ianges: 
500 kc-to-50 Mc, 50 Mc-to-250 Mc, 65 Mc-to- 500 
Mc, 250 Mc-to-920 Mc, and 900 Mc- to-2000 Mc. 
The Drive can be coupled to either the oscilla-
tor's slow-motion drive for sweeping over small 
ranges or coupled directly to the main shaft to 
take advantage cf the extremely wide frequency 
rarges offered by G-R Unit Oscillators. 
The Type 1263-A Regulating Power Supply has 
been especially designed to hold oscillator out-
put constant for sweep-type presentation. 
Regulation is neld to within ±2% of the preset 
output level, independent of frequency. 

All G-R Products 

are now covered by a 

2-Year Warranty 



Specifically designed to meet critical military 

and industrial computer applications 

RCA-2N404, RCA-2N269—feature a maximum collector-to-emitter saturation 
"bottoming- voltage of only 150 millivolts with a current gain of 30. This feature 
makes possible the design of stable "on" circuits and allows highly flexible 
design of digital equipment. Specification of Imo at 80°C as well as at 25°C 
permits the design of "off" circuits which are stable ( absolute) for wide variations 
in t('mperature. A new method of controlling switching-time is achieved by 
cont rolling the maximum stored charge in the base region. Circuits using 
RCA-2N404 and -2N269 can thus be designed to have predictable switching speed 
and complete unit-to-unit interchangeability. 

RCA-2N398—features an exceptionally high collector voltage rating which now 
permits the design of neon-indicator circuits where the transistor is capable 
of directly switching the total firing voltage of the indicator lamp. This simple 
circuit design provides for improved system reliability. The high collector voltage 
rating is also useful in the design of other high-voltage "on-off" control circuits 
such as relay pullers, incandescent lamp drivers, and direct indicating counters. 

For information on how to apply COMPUTER TRANSISTORS in your designs, 
contact the RCA Field Representative at the RCA Field Office nearest you. 
For technical bulletins, write RCA, Commercial Engineering, Section II-19-NN-2, 
Somerville, N. J. 

SEMICONDUCTOR DIVISION 
RADIO CORPORATION OF AMERICA 

Somerville, New Jersey 

MEDIUM-SPEED 

SWITCHING TRANSISTORS 
RCA-2N404 (JETEC Size Group 30 

Case), and RCA-2N269 

• have high current gain 

• provide reliable operation over 

wide temperature range 

• have controlled stored charge 

105-VOLT SWITCHING 

TRANSISTOR 
RCA-2N398 

• uses JETEC Size Group 30 

Case designed for automation 

requirements 

• improves system reliability 

• simplifies neon-indicator 

circuitry 

TECHNICAL DATA —RCA-2N404 and RCA-2N269 

Mae. Ratings Tc lc 
Corrector 

Dissipation 
Storage 
temp. 

-25 rolls -100 ma 120 mw at 25-C 

35 mw at 55°C 
10 met at 71°C 

-65"C to 

485'C 

Characteristics' at ambient temperature of 25`C unless otl,e,wi e specified) 

Typical 
Values 

Range 
-filin. 

Values 
Mal. 

Collector Cutoff Current hfc = -12v,Ig = 0) 

Collector Cutoff Current 
Bic = - I2v, le = 0. Ta = Bin) 

Coltectorto.Emitter Saturation Voltage 
fla = 0.4 ma, lc = - 12 ma) 

Alpha Cutoff Frequency 
Ile ,- 1.0 ma, Vc = -60 

Stored Base Charge 
tfc = - 10 ma, la = -1.0 ma) 

-2iia 

-450a 

-1013mv 

I2Mc 

1300 
rincoulombs 

- 

- 

- 

4Mc 

- 

- Sra 

-90iia 

-150mv 

1400 
iiiicoulombs 

TECHNICAL DATA-RCA-2N398 

Mal. Ratings Oc IC 
Collector 
Onsipation 

Storage 
Temp. 

-105 volts -100 ma 50 mw at 25'C . 
It/meat 55 C 

- 65"C to 
-r 85 C 

Cluracterlstke at ambient temperature of 25'C unless othenvis s ecifiedi 

Typical Range Values i 
Values Min. Max. . 

Collector Breakdown Voltage 
tic -50ua, le = 0/ 

Collector-to.Emitter tPunch.Through) 
Voltage (Vg = - h. le= 0/ 

Collector Cutoff Current 
iVc - -2.5v, la = S 

OC Current Transfer Ratio 
Bice = -0.35v, Is = -0.25 ma) 

-150 volts 

-150 volts 

-Rua 

60 

-105 volts 

-105 volts 

- 

2o 

- ! 
i 

i. Î -afena 1 

-1 
All voltage values are goren with res ect to the base, nless othermse specified. 

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

Midwest: Suite 1181, Merchandise Mart Plaza 

Chicago, III. WHiteholl 4-2900 

west: 6355 E. Washington Blvd., Los Angeles, Calif. 
RAymond 3-8361 

Gov't: 224 N. Wilkinson Street, Dayton, Ohio 
HEmlock 5585 

1625 " K" Street, N. W., Washington, D. C. 
District 7-1260 

ee 




