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ENCAPSULATED COCKPIT SAVES INSTRUMENTS—Ejectable unit fabri-
cated by Douglass Aircraft is designed to fit any aircraft and save men and

KEITH HENNEY, Consultant
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» MISSILE MEMORIES . . . Com-
ment on radio communications bar-
rier that may exist around objects
moving faster than Mach 10
(Crosstalk, June ’56) induced fur-
ther speculation from readers.

Missiles reentering the earth’s
atmosphere from outer space could
compact ionized gas around them
sufficiently to blank out telemeter-
ing signals for perhaps 30 seconds.
One way to avoid loss of informa-
tion would be to record flight data
within the missile on magnetic tape
during this period, feeding this in-
formation into the transmitter im-
mediately thereafter and before the
missile lands.

p WE GET SURVEYED . . . One
of the editorial functions of a maga-
zine is to make surveys of the vari-
ous facets of the industry it serves
and to analyze and present the
findings.

Many of the articles in the Indus-
iry Report of ELECTRONICS result
from such surveys and from time to
time feature articles are published
that are based on larger surveys.

Usually we are the surveyor, but
sometimes we become the surveyee.
We received a questionnaire the
other day that apparently is being
sent out to all kinds and sizes of
magazines. Under the question Edi-
torial Background?, two lines of
space were provided. It seemed that
20 or 30 sheets of paper would be
needed.

A phone call to the surveyor saved
us a lot of work. The two lines were

electronics
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TALK

filled in by some simple arithmetic.
Ten editors times years on staff,
77.5, gave an average time with
ELECTRONICS alone of 7.75 years.

Our own company quietly sur-
veyed us and other MecGraw-Hill
magazines recently and came up
with the statistic that “no less than
19 basic texts and reference books
in the field of electronics have been
written by the members of the staff
of the magazine ELECTRONICS.”

» DEMPA GIZITSU Words
were added to our vocabulary when
we received the material for the
article on Japanese transistor tech-
niques that appeared in the July
issue. Some of the data was enclosed
in an envelope on which were
printed Japanese symbols, but the
words ‘“dempa gizitsu” appeared in
Arabic letters.

Checking with the New York rep-
resentative of a Japanese company,
we find that these words can be
translated as “literature” or “manu-
script”, in our editorial language.

Speaking of manuscripts, we are
always pleased when an author tells
us he will go ahead on preparation
of a new one for the magazine. We
were more than pleased when one
engineer wrote in as follows:

“While the demand for technical
articles on thenew .. ... ... ... .
would easily exhaust the ability of
every engineer we have to write
even if we were to put them to work
at nothing else, for months to come,
we consider ELECTRONICS of such
importance to the entire electronic

p THEORY, PLUS PRACTICE — Extent to which ELECTRONICS editors dig into a
subject is illustrated by these photographs of two members of the staff out in the field.
At left, John Markus examines a jig while collecting material for Production Tech-
niques department. At right, Haig Manoogian wears a borrowed mechanics jumper
while he gets first-hand information on the operation of a dynamic engine analyzer

as it diagnoses an automobile’s neuroses

engineering profession that we feel
an obligation to provide you with
an article which is satisfactory to
you and to your readership.

“T will, therefore, undertake to
prepare the article for you.”

» EDUCATIONAL During a
recent visit to Eastman’s model
laboratory in Rochester, N. Y. to in-
vestigate electronic applications in
photofinishing, one of our editors
met an overseas reader, L.. D. Reh-
feldt. He is connected with Kodak
Hawaii, Ltd., and has been reading
ELECTRONICS for years.

He and his friends feel that our

magazine helps make up for the
lack of graduate-level engineering
schools in that part of the world.
He considers us “must” reading to
keep up with the latest develop-
ments in the field, both in this coun-
try and abroad.

Which reminds us that New York
City newspapers have carried help-
wanted ads in recent months that
specify a degree in electrical engi-
neering or physics but say that this
requirement will be waived if the
applicant has taken some math and
engineering courses and is a regu-
lar reader of ELECTRONICS and one
of the society journals.
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MAa6501 — tubeless
0.C1% regulated DC
svpply; 6 and 2 volt
owfputs.

ELECTROSTATIC GEN-
EFATOR for lab or in-
dusrial high-voltage
applications,

L]

MA1000S — tubeless,

dependable 1000VA
, regulator, ideal for
~ uncttended installo-
tions.

MA1000S

SORENSEN & COMPANY,

4

NOBATRON

NEW PRODUCTS . . .

375 FAIRFIELD AVENUE,

Want more information? Use post card on last page.

MR3215 5-32VvDC AT 0-15 AMPS
new, tubeless, magnetic amplifier

WIDE RANGE REGULATED
DC POWER SUPPLY

for versatile, trouble-free performance
in countless design & test applications

Different outside . . . and inside! The latest design in
magnetic amplifier regulation. A silicon diode is used
as reference element and a transistor amplifier pro-
vides the control current for the magnetic amplifier.
Wide range, continuously adjustable voltage at high
current. Regulation =0.5% against line or load, ripple
1% RMS. Versatile, dependable, rugged, economical.

Write today for detailed specifica-
tions, performance data, and quotations.

BROADER ENGINEERING HORIZONS FROM SORENSEM

STAMFORD,

August, 1956 — ELECTRONICS
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The July issue of Technique, Volume 10. No. 3., includes

the following articles:—
“Rig for Vibrating Centrifugal Impellers” by D. A.
Drew, B.Sc., A.M.I.Mech.E., Head of Vibration
Department, Rolls Royce Limited.
“Instructional Applications of the D-669-A
Frequency Analyser” by A. W. Keen, M.LR.E,,
A.M.1.E.E., Senior Lecturer in Electronics,

- Coventry Technical College, England.
Write and have your name placed on our mailing list to
receive Technique quarterly, without charge.
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develops a

NEW

POWER TRANSISTOR -

provides 2% watts
Class A output with
*5% total harmonic distortion

FEATURES —

« 10 watts maximum collector dissipation

< 2 amps max. collector current

< 40 volts max. collector voltage

« New heliarc-weld hermetic seal

+ 30 db minimum power gain (typically 35 db)

- 85° C storage temperature

- 100° C operating temperature

- derating—3° C per watt (typically 2° C per watt)

DETECTOR-DRIVER

Type 12J8—delivers 20 mw signal
power output with
*5% total harmonic distortion

CHARACTERISTICS -

« zero signal plate current —14 ma
« zero signal screen current—3 ma

« plate resistance —2000 ohms

« transconductance —540 .mhos
- - « plate voltage —12.6 volts
3 F « heater voltage —12.6 volts

oy

6 Want more information? Use post card en last page. August, 1956 — ELECTRONICS
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combined engineering forces produce new power transistor
and detector-driver tube—full line of 12-volt tube types

completes auto radio complement.

SYLVANIA, in close co-operation with leading
auto radio manufacturers, has just completed a
full-time joint engineering project to develop a
transistor-tube “power pack’™ for new hybrid
auto radio designs.

Result of this combined engineering program
is a new power transistor and the type 12J8
detector-driver tube especially designed to pro-
duce high current at low plate voltage for optimum
power coupling to the output transistor.

Other important power transistor features in-
clude a heliarc-weld hermetic seal for ruggedness
and a storage temperature of 85° C to eliminate
heat problems under inoperative conditions.

Sylvania also offers a full line of 12-volt tubes
to complete auto radio complements.

Designers of transistorized equipment will find
Sylvania’s new transistor highly useful in all
power applications calling for a maximum collec-
tor dissipation of 10 watts.

Engineering Sample Offer

Sylvania will honor all bona-fide requests for engineer-
ing samples of the new hybrid ‘‘power pack”’ including
the new power transistor and driver tube 12J8, plus
samples or information on 12-
volt types to complete your
auto radio complement.

For samples of the power
transistor for use in other
applications, write on your
company letterhead indicating
your intended use.

SyLvania ELecTriC PrODUCTS INC.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Lrd.
University Tower Bldg., Montreal

pracs e

v SYLVANIA

LIGHTING + RADIO =+ TELEVISION =« ELECTRONICS - ATOMIC ENERGY

ELECTRONICS — August, 1956

Want more information? Use post card on last page. 7
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150 May '55 Apr. ‘56 May 56 4
125 B
184 JFNAEJJAS(TNDJFNANJJASONDJfNAMJJASONDJFMAMJJASDIDJF&MANJJASONDJFMAMJJASOND 3 2P MRS ISR 0 ik (D
1950 1951 1952 1853 1954 1955 1956 ;
Latest Previous Year Latest Previous Year
Month Month Ago Month Month Ago
RECEIVER PRODUCTION BROADCAST STATIONS
(Source: RETMA) May ‘56 Apr. '56 May ‘55 (Source: FCC) June 56 May 56 June ‘55
Television sets, total 467,913 549,632 467,394 TV stations on air. ... .. 496 495 458
With UHF .. ... .. .. 58,116 74,102 61,784 TV stations CPs—not on air 113 112 124
Color sets . . nr nr ne TV stations —new requests 43 41 16
Radio sets, total .. .. ... 1,060,165 992,982 1,114,035 A-M stations on air. . . . 2,89 2,890 2,732
With F-M ' nr o 8,726 A-M stations CPs—not on air 124 118 108
Auto sets 282,611 299,253 563,369 A-M stations—new requests 274 273 222
F-M stations on air. . .. 530 532 540
F-M stations CPs—not on air 16 15 12
RECEIVER SALES F-M stations —new requests 10 4 6
i soahay L e M35 COMMUNICATION AUTHORIZATIONS
elevision sets, units 347,630 416,908 . ; )
Radio sets (except auto) 566,357 471,193 398,449 ISDUES F(_:C) May 56 G 5 o=
Aeronautical .......... 47,660 46,739 42,396
Marine myuscanns vt e " 56,038 55,580 50,187
Police, fire, etc. ... 20,422 20,339 18,149
RECEIVING TUBE SALES Industrial .. .......... 30,287 28,946 24,347
(Source: RETMA) May ‘56 Apr. ‘56 May ‘55 Land transportation . ... 1 ‘%g;g 9,001 7,579
Receiv. tubes, total units 33,015,000 35,184,000 32,920,310 é;?iiteil;rrédié """"" 515%835 1?3’822 lﬂ 51;22
Receiv. tubes, value.... $27,145000 $28,616,000 $25,914,821 Disaster ’327 327 '315
Picture tubes, total units 906,732 830,902 779,324 Experimental . ... 698 690 619
Picture tubes, value. $16,123,625 $15,141,461 $14,572,518 e - 2,283 2,219 1,934
Quarterly Figures EMPLOYMENT AND PAYROLLS
———— r gures ——— i . .
g t tics) Apr. ‘56 Mar. ‘56 Apr.’
INDUSTRIAL Latest Previous Vear (Source: Bur. Labor Statis |Fs pr ar. pr. 'S5
Quarter Quarter Ago Prod. workers, comm. equip.  384,500-p 383,500-r 350,500
TUBE SALES Av. wkly. earnings, comm...  $75.70 -p $74.96 -r $70.98
(Source: NEMA) 4th '55 3rd ‘55 4th ‘54 Av. wkly. earnings, radio. . $7218 -p $71.82 -r $68.68
Vacuum (non-receiving) $9,967,411 $9,027,845 $9,338,181 Av. wkly. hours, comm... ... 40.7 -p 40.3  -r 40.1
Gas or vapor ........ $3,251,621 $3,438,835 $3,498,123 Av. wkly. hours, radio. . . .. 401 -p 399 -r 39.7
Magnetrons and velocity
modulation tubes ...  $13,726,323  $10,998,967 $15,249,651 SEMICONDUCTOR SALES ESTIMATES
Gaps and T/R boxes. . . $1,578,767 $1,421,138 $1,788,780 Apr. '56 Mar. ‘56 Feb. 56
Transistors, Units ... ... 832,676 707,817 616,818
MILITARY PROCUREMENT
, , , STOCK PRICE AVERAGES
(Source: Defense Dept.) 1st '56 4th '55 Ist ‘55 s . Standard and Poor's)  June , ,
Army . .. $40,490,000  $48,477,000 $2,833,000 ourc?. andard an ! oor’s une ‘56 May ‘56 June ‘55
Navy . ...... $28,700,000 $20,378,000 $43,147,000 Rad!o-tv & electronics . 405.1 424.0 508.4
Air Force ..$124,828,000 $131,938,000 $133,503,000 Radio broadcasters .. (4763 492.1 586.2
Total—Electronics $194,018,000 $200,793,000 $179,483,000 p—praovisional r—revised nr—not reported

1955 not available

|:|GUR[S ﬂF '[HE YEAR FIGURES FOR FIRST FIVE MONTHS 1955

1956 1955  Percent Change Total
Television set production 2,862,177 3,238,820 —11.6 7,756,521
Radio set production 5,585,390 5,853,954 — 4.5 14,894,695
Television set sales 2,428,888 2,772,648 —12.4 7,421,084
Radio set sales {except auto) 2,551,272 2,007,631 +27.0 6,921,384
Receiving tube sales 188,619,000 185,681,000 + 1.6 479,802,000
Cathode-ray tube sales 4,376,137 4,207,069 + 4.0 10,874,234

August, 1956 — ELECTRONICS



% ' LN

electronics—August * 1956

¢ Casigvsapen

GROWING Los Angeles, host city for this year’s WESCON, will get a new influx of visitors as . . .

1956 Western Electronic Show Expects 30,000

Exhibits and technical sessions
are readied as the industry gets
set for a mid-year look at itself

ENGINEERS and executives who at-
tend WESCON, August 21-24, are
expected to number 30,000, The
event is jointly sponsored by
WCEMA and IRE.

The Pan Pacific Auditorium in
Los Angeles will house some 706
exhibitor units representing the
products of more than 750 elec-
tronics manufacturers. Headquar-
ters for the technical conwention,
held concurrently with the elec-
tronics exhibition, will be the Am-
bassador Hotel and the ILA.S. Bldg.

Technical papers scheduled for
presentation during the convention

ELECTRONICS — August, 1956

are published in this issue of
ELECTRONICS beginning on page
388. For each session, there will be
accommodations for a minimum of
500 persons.

» Registration—Early arrivals can
register at the Ambassador on
Monday, August 20 from T to 9
pm. Otherwise, at the Pan Pacific
Auditorium and Ambassador from
August 21-24,

» Local Industry — Engineers and
executives attending WESCON can
also get a first-hand look at the
growing electronics industry in Los
Angeles. There are now 460 firms
in the metropolitan area with an
annual factory billing during 1955
of $916.6 million, according to the

city’s Chamber of Commerce.

These companies employ 72,167
people who earn an amnual esti-
mated payroll of $298.6 million.
They manufacture a total of 172
products in 531 separate plant loca-
tions. Sales in 1956 are expected to
hit $1 billion.

Government Appraises
1956 Business

Sees overall 1956 factory
volume exceeding 1955 sales

by $500 million

MID-YEAR sutrvey by the Depart-
ment Of Commerce of the elec-
tronics industry indicates the same

9
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favorable outlook for the last half
of this year that it reported in its
December forecast for 1956. The
report, prepared by the electronies
division of the Business and De-
fense Services Administration,
notes a continually high output,
with some very slight variations in
earlier estimated figures.

» Volume—Total factory output is
expected to reach $6.8 billion for
the year, as compared with $6.3
billion for 1955. Included in this
estimate are radio and television
receivers, broadcasting and radio
communication equipment, indus-
trial electronics and television
equipment, tubes and electronic
components, and a wide variety of
military electronies equipment such
as radar, navigation, communica-
tion, and missile guidance systems.

Color TV Gathers

Manufacturers see increasing
volume as new lower priced
sets are introduced

Tv SET industry is moving ahead
faster on color. Recent estimates
by Sylvania show that during the
first six months of this year 70,000
color sets were sold compared to
35,000 during all of 1955. About
30,000 sets were sold in the first
quarter of 1956 and 40,000 in the
second.

The firm estimates that there are
now 110,000 color sets in use and
that 7.6 million monochrome tv sets
and 275,000 color sets will be pro-
duced by the entire industry this
year. In 1957 color production is
expected to reach 900,000 with sales
to the public totaling 750,000.

> Sets — During the first six
months of this year, 12 set manu-
facturers out of 29 surveyed had
color sets available. At least three
more firms introduced color models
during July. Before the year is out,
nearly every major set manufac-
turer is expected to have color sets
available.

Admiral has a consolette model
to sell for $499.95, Olympic has in-

10

»TV—In the television receiver
market, factory sales are expected
to exceed $1 billion for the year.
Color tv retail sales had been esti-
mated at $250 million for this year,
but dollar volume may be somewhat
less because reduction in the prices
of color sets is coming faster than
anticipated, according to BDSA.

» Components—Repair parts sales
for television, radios and phono-
graphs in 1955 reached an esti-
mated $200 million and are expected
to inerease to $290 million in 1957
and $480 million in 1958.

Commercial repair parts sales are
expected to increase about 10 per-
cent a year through 1958, from a
1955 level of $36 million. Defense
maintenance parts sales are seen
rising at about the same rate from
a 1955 level of $105 million.

Momentum

troduced a $495 color receiver.
Packard-Bell has shown a color
table model tentatively priced at
$495 and RCA introduced a color
tv table model at $495.

Electronics Advances

In Industrial Control

USE of electronies in industrial con-
trol equipment has nearly doubled
in the past eight years and may
reach $20 million this year if the
past trend holds its course. Aeccord-
ing to the Department of Com-
merce, $14.5 million in industrial
electronic controls were shipped in
1954, a rise of nearly $7 million
from the 1947 total of $7.6 mlilion.

» Share—Shipments of industrial
electrical control equipment have
been on the downward trend since
1952, dropping by some $35 million
through 1954. During the same per-
iod, the electronic controls portion
of the total climbed steadily. Now
the electronic portion of the total
control business is about five per-
cent.

Two-Way Radio Girds
For Highway Expansion
Government roadbuilding plan

may expand market for
highway communications

TWO-WAY RADIO FOR
HIGHWAY MAINTENANCE
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THE market for two-way radio in
the highway building and mainte-
nance field is already a substantial
one. But it will be in for marked
expansion in the near future as
President Eisenhower’s $25-billion
road building program, passed by
Congress, gets underway.

» Maintenance—At the end of fis-
cal 1956, over 14,000 transmitters
were authorized by FCC to operate
in the highway maintenance service
representing an inerease of some
2,000 during the year. All are li-
censed to government agencies
since station authorizations are
only available to states, counties,
cities, towns and other govern-
mental subdivisions. The equipment
is used for public safety, protection
of life and property as well as
maintenance supervision and op-
eration of public highways.

» Why—According to the FCC, the
growth in authorizations reflects
increased use of the highway main-
tenance service by city and county
governments.

The equipment has enabled high-
way agencies to reduce costs
through more efficient use of men

(Continved on page 12
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choose from this complete line of

NOW YODU CAN CHOOSE from eighteen standard pulse transformers in four major
construction styles, all in quantity production at Sprague. The standard transformers
covered ia the table below offer a complete range of characteristics for computer circuits,
blocking oscillator circuits, memory array driving circuits, etc.

These hermetically sealed units will meet such stringent military specifications as
MIL-T-27, and operate at temperatures up to 85°C. Special designs are available for high
acceleration and high ambient temperature operation. In addition, the electrical counter-
parts of each {ransformer can be obtained in lower cost housings designed for typical

tubular pulse trensformer commercial environment requirements.

Complete information on this high-reliability pulse transformer line is provided in
Engineering Bulletin 502A, available on letterhead request to the Technical Literature
Section, Sprague Electric Company, 35 Marshall Street, North Adams, Massachusetts.

ELECTRICAL CHARACTERISTICS OF SPRAGUE PULSE TRANSFORMERS

Type | Tuers 0 Pylse Width | Rise Time| Primary l reakuge |}l_epe0i0ic;n I _lo;c;—d i ) Typi:uT
No. Ratio J " ds | u ds| Ind Ind Rate Qutput Applications

P RN e 1 ] R —

Type 15Z " - - . -1

iicura btthal: abise 10z1 [ 51 | ol [ 004 | 200.H 5 uH 'ltoz mC 1%)8 X?]Irtr;ss
trensformer

Used in digital

' 1000“’"5‘ circuitry for

125.H | 12,4 [Tto2MC 20 volts impedance
| | | 200 ohms | matching and inter-

103 | 11
|

|
4 — = ~ ! - = =R —
022 | &1 | 00 lo. 2004H | 204H | Tto2MC | 20volts |} computer
|

1022 | 37 | 00 0.03 | 160 4 5.H [1to2MC | 20volts || Stage coupling.
| 100 ohms Pulses are of

1026 | 4 1 008 [2004H | 6uH |1t ZMC | 17 volts il VAR
' | 100 ohms

|
oz | 1| | 002 [2004H | 2.H  [12KC [ 100volts |
10213 | 11 | 007 [2804H | 2uH  [2KC | B0volts | Blocking Oscillator
10Z14 711 | _005 i LZ rpH'+ 20 pH | mC ‘ 2§ volts | Impedance Matching
Tpe 20 1521 | 31 : 0.04 75mH[ 220 [10KC | 10voits | Tmpedance Matching -
7pe 202 |
drawn-shell ba*htub pulse e i i ! ;1@ ohms | _and Pulse Inversion
transformer 1522 24 L | 0.07 6mH | 15xH | | 40volts | Blocking Oscillator
1523 51 0.04 12 mH .770‘;;H | 10 KC ~ 10volts Impedance Matching
1524 | 114 [ 60 01 | 16mH [15.H [04KC 15 volts | Blocking Oscillator
2021 | 551 . 0.25 40mH| 0.3 MH 5 volts Memory Core
| Push-Pull| ' | 10ohms | Current Driver
2023ﬁ, 6:1 022 | 18mH 0.8 MH | 250 KC | 21 volts Current Driver
| | - (max.) 200 ohms ]
2024 | 61: 025 | 55mH | 03 MH |50KC 22 volts | Current Driver and
| | (max.) 400 ohms Pulse nversion
2025 | 3.3:33:1 g 0.2 28mH| 02 MH 2.5 volts Memory Core
¥ : Push-Pull] ! 6 ohms Current Driver
e 31z - 2026 | 111 4 2 | 90mH | 02MH |50KC 10 volts | Current
AL s 20 UL L o (max.) 75 0hms | Transformer

4171 711 . .05 1.2 mH | 20 xH 1MC 25 volts impedance Matching

Blocking Oscillator

=
|
t

Spracue, on request, will
provice ycu with complete
application engineering serv-
ice for optimum results in the
use of pulse transformers.

Export Yor the Americas: Sprague Eleciric International Lid., North Adams, Mass. CABLE: SPREXINT

ELECTRONICS — AL‘gust, 1956 Want more information? Use post card on last page. 11



INDUSTRY REPORT— Continued

and heavy expensive roadbuilding
equipment, Many highway mainte-
nance agencies have been able to
recover the cost of a radio installa-
tion in one or two years through
resulting economies.

» Truck—Market for two-way ra-
dio in the highwayv truck service
may also be in for a big boost as
the federal plan is started. About
15,000 transmitters are authorized
to operate in this service, an in-
crease of 3,000 during 1955.

New FCC Commissioner

Takes Office

N . i

George C. McConnaughey, left, chairman
of the Federal Communications Commis-
sion, congratulates T. A. M. Craven as
he hands him his commission as an FCC
Commissioner. Craven has received two
interval appeointments. He previously
served on the FCC from 1937 to 1944

FCC Actions

> Adopted plans to improve tv service by: (1) invit-
ing comments on shifting all tv operation to uhf; (2)
proposing immediate R&D programs to increase uhf
range; (3) increasing maximum uhf power to 5,000
kw; (4) outlining considerations on vhf assignment
and rules for channel changes.

» Granted channel 8 to WIRL, Peoria, and channel 2
to WMAY, Springfield, with proviso neither can build
until final decision is made on channel assignment
rules (see above),

» Approved Conelrad air-attack plan for all Hawaiian
radio stations, making this first territory so covered.

» Published list of tv broadcast transmitters and
monitors that are type accepted or type approved. This
supplements other approved equipment lists available
at Commission field offices.

> Invited telephone and telegraph companies to help
effect a national priority system for resumption of
intercity communications that might be interrupted
by a national emergency.

> Extended licenses of industrial radiolocation serv-
ice stations operating below 1.8 me to make expiration
date fall on July 1.

> Waived rules to permit operation of radiolocation
station outside specified bands aboard Horizon, Scripps
Institution of Oceanography.

» Proposed provision of longer distance public radio-
telephone service for ships off Gulf ports using fre-
quencies between 5 and 25 me.

» Granted KGVO-TV, Missoula, Mont. permit for
private intercity tv relay. This involves off-air pickup
of KXLY-TV, Spokane, Wash. and 160-mile relay in
6,875-7,050 me band.

Transistors Replace Tubes In More Radio Sets

Nearly every major radio manu-
facturer now has a transistorized
set on the market

DURING the first half of 1956, 16
radio manufacturers in the U. S.
and abroad out of some 42 manu-
facturers surveyed had transistor-
ized radio sets on the market. With
July introductions of new models,
nearly every major radio manufac-
turer has a transistorized receiver
available. The first transistorized
home radio was marketed less than
two vears ago.

12

» Kinds — Most of the transistor-
ized sets are portables although a
few manufacturers have table
models. Individual firms offer from
one to four basic models. Prices
range from $28 without batteries
to $100. Number of transistors
range from three in hybrid sets up
to seven.

» Car Radios—The big three car
manufacturers have had transistor-
ized sets available since the be-
ginning of 1956. Now transistors
have moved into British car radios.

Pye recently introduced a tran-

sistorized car radio that contains
three tubes, a germanium ecrvstal
diode as a detector and power
transistors in the output stage. Qut-
put is 4 watts with one loud speaker
or 6 watts with two. The set oper-
ates on 12-volt systems only.

» Prices — General Electric re-
cently announced price reductions
ranging up to 27 percent on ten
new entertainment transistors. The
firm believes reduced transistor
prices may bring about price re-
ductions of up to 20 percent on 1957

(Continued on page 14)
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It's ARNOLD for

(pplicaons

Let us help you with your core re-
quirements for Pulte and Power
Transformers, 3-Phase Transformers,
Magnetic Amplifiers, Current Trans.
formers, Wide-Band Transformers,
Non-Linear Retard Coils, Reactors,
Coincident Current Matrix Systems,
Static Magnetic Memory Elements,
Harmonic Generators, etc.

For, Compliote Datails

Write for Bulletins:

% SC-107—Cut Cores, Types C and E

* TC-101A—Toroidal Cores, cased
and uncased

* TC-108—Bobbin Cores

ADDRESS DEPT. E-68
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21,22,23, 24,
1956

LOS ANGELES CALIFORNIA

See us at
BOOTH 913-914

% CUT CORES, Types C and E

% TOROIDAL CORES, Cased

and Uncased

% BOBBIN CORES

€0 i 000000000000 st 0280000000000 RRsgesetescsceicisns

MATERIALS: Deltamax, 4-79 Mo-
Permalloy, Supermalloy, Mumetal,
4750, Monimax, Silectron, Permendur:
all are zvailable for cores depending
upon the specific properties required.

GAUGES: The following standard tape
thicknesses are available for Arnold
tape wound cores in most of the mag-
netic materials mentioned above:
.012", .004", .002”, .001"”, .0005", or
.00025"", Bobbin cores are made from
tape .001" to .000125" thick.

SIZES: Cores weighing from a fraction

EVERYTHING in TAPE-WOUND CORES

of a gram to many hundreds of pounds
can be supplied. Toroidal cores are
made in 27 standard sizes with nylon
cases. Types “C” and “E” cut cores are
made in a total of 530 standard sizes.
Many special sizes and shapes of both
gapless and cut cores are manufactured
for unusual requirements.

OTHER PRODUCTS: In addition to
Tape-Wound Cores, we also produce
a complete line of Mo-Permalloy
Powder Cores, Iron Powder Cores,
and permanent magnets. ® Let us work

with you. WSW 58i18 B

| THE ARNOLD [NGINEERING (JOMPANY

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION
General Office & Plant: Marengo, lllinois

L >
AR 30t®

Want more information? Use post card on last page

DISTRICT SALES OFFICES . .. New York: 350 Fifth Ave.
Los Angeles: 3450 Wilshire Blvd.

Boston: 200 Berkely St.
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INDUSTRY REPORT — Continved

transistorized portable radios. The
company forecasts further trans-
istor price cuts later this year or
early in 1957. GE sees practically
all portable radios and a large per-
centage of table model radios
transistorized.

» Silicon — Recent reductions in
the price of silicon may help re-
duce transistor prices although the
silicon used in a single transistor
is only worth from five to ten cents.
Silicon transistors are used where
high ambient temperatures are en-
countered such as in military equip-
ment,

Du Pont, one of the main sup-
pliers of the material, had dropped
the price of semiconductor-grade
silicon $30, to $350 a pound. The
$380 price had been in effect since
November 1954. Before that the
material sold for $430 a pound.

Further price reductions and
greater supply of silicon is fore-
seen in the recent purchase by Du
Pont of a 10,500-acre tract near
Brevard, N. C. as a possible site for
future expansion of its silicon busi-
ness. A plant initially employing
about 200 persons is planned.

Four silicon solar cells on top of this port-

able radio, demonstrated by Hoffman
Electronics, convert sun energy into elec-
tricity 1o operate the set.

» Solar—Du Pont also announced
a special grade of silicon suitable
for solar converters such as those
shown in the portable radio. The
material will sell for $180 a pound
since the extreme purity of
transistor-grade silicon is not re-
quired.

14

| N

is readied for flight as . . .

Magnetic tape magazine assembly and recorder, made by North American Aviation,

Magnetic Tape Market Expands

Home, industrial and lab uses
boost tape consumption to
king-size business

MAGNETIC recording industry is
looking ahead to a banner year.
Sales of recorders are continuing to
climb and will boost tape consump-
tion. Last year’s growth of 50 per-
cent additional volume in recorders
may be topped by the end of 1956,
according to the Magnetic Record-
ing Industry Association, which
represents 36 companies in the field.
One manufacturer sees retail sales
of recorders surpassing $100 mil-
lion this year and believes the
market is less than five percent
saturated. This additional recorder
volume is expected to boost tape
volume to a new high.

» Growth—This year, if the past
trend holds its course, about 7-bil-
lion feet of magnetic tape will be
produced, nearly double the amount
used just three years ago. This will
mean a s:ales volume for tape mak-
ers of about $9 million, compared to
approximately $8 million in 1955.

> Future—According to one tape
manufacturer, sales of magnetic re-
cording tape will double again in
three or four years. The rise is
based on present uses of tape and
does not include applications such
as tape recording for tv programs.
The tv application alone is expected
to boost tape production to even
greater volume. For an hour’s pro-
gram on the Ampex device, about

MAGNETIC TAPE OUTPUT GROWS

|
|
1
|

|

BILLIONS OF FEET

1952 1953 1954 1955 1956

5,000 feet of 2-inch tape is used.
Ampex expects to manufacture
100 tv tape recorders during 1957
bringing total quantity scheduled
for production to over $5 million
worth of Videotape machines. Thé
company is increasing its video en-
gineering staff. Factory facilities
will be expanded by 50,000 sq ft.

» Uses—Growing use of magnetic
recorders and tape in instrumenta-
tion is highlighted by a $1.2-mil-
lion contract let by the Air Re-
search and Development Command
to Consolidated Electrodynamic
Corp. to provide magnetic-tape in-
strumentation along the 5,000-mile
missile test range at Patrick AFB,
Florida for testing intercontinental

ballistic missiles.
The magnetic tape equipment
(Continued on page 16)
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INDUSTRY REPORT— Continued

placed at over 100 stategic points
on the ground and aboard ships
along the range will record tele-
metered data, such as temperature,
pressure and thrust, from the mis-
siles and play it back for analysis
and interpretation.

Use of recorders in manned air-
craft is also increasing. The air-
borne taperecorder shown, records
the operation of a fire control Sys-
tem during attack. It is being in-

stalled in four Air Defense Com-
mand interceptors. The North
American Aviation recorders, trans-
late information from the airplane
radar equipment into signals that
can be played back on a reproducer
for the benefit of aircrews. More
than 850 of the devices have been
installed in Sabre Jets and the Air
Force has taken delivery of more
than 3,000 recorders and 150 re-
producing machines.

Measuring Instrument Sales Gain

Indicating and recording
instruments have doubled in
sales since the war

INSTRUMENT business has more
than doubled in sales volume in the
past nine years. Value of shipments
has climbed from $24 million in
1947 to $60 million in 1954. This
year total volume may exceed $70
million,

>Leaders—Accounting for the
largest volume of shipments in 1954
were panel-type instruments under
4.5 inches in size. There were over
2 million of these shipped in 1954
with a total value of $19.0 million.
In 1947, such instruments also led
in volume with a total of slightly
more than one-million units valued
at $8.3 million.

Second largest in shipment dollar
value were graphic recording in-
struments with a total volume of
$10.1 million compared to $1.9 mil-
lion in 1947 .

Some 130,000 switchboard type
instruments were shipped in 1954
valued at $7.1 million. In 1947, 115,-
000 units were shipped at a total
value of $3.1 million.

The parts volume for both record-
ing and indicating instruments rose
during the seven year period from
$3.4 million in 1947 to $5.9 million
in 1954.

» Portables — Portable industrial
ammeter and voltmeter shipments
totaled 108,000 units valued at
$4.2 million in 1954. In 1947 only
68,000 of the items, valued at $1.6
million, were shipped.

Portable laboratory instruments
also accounted for a sizable volume
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of business in 1954. Some 33,000
of the items were shipped that year
for a value of $3.4 million. In 1947
44,000 were shipped for a dollar
value of $2.3 million.

» Airborne—Although the volume
of aircraft instruments is relatively
low in quantity and value, the de-
vices showed the greatest percent-
age growth of any of indicating and
recording instruments surveyed.
There were 55,000 panel-type in-
struments valued at $2.8 million
shipped in 1954 for use on aircraft
in measuring electrical quantities.
They include ammeters, voltmeters,
volt-ammeters, frequency meters
and phase-sequence indicators. In
1947, 48,000 of the devices, valued
at $408,000, were shipped.

Current growth of this market is
indicated by recent military con-
tracts for the equipment. One elec-
tronics manufacturer has received
over $5.8 million in orders in the
past year for aireraft instruments
and spare parts.

Nationwide Hookups
Feed Computers

Industry and defense benefit
as computing centers handle
data from diverse points

ELECTRONIC brains have solved the
problem of being in more than one
place at the same time.

» Industry — Several companies,
whose overall operations are com-
plex enough to make a large com-
puter economically feasible, have
held off buying one because their
plants individually are small and
widely separated.

Sylvania faced this problem since
it has 71 plants, laboratories, offices
and warehouses in 61 cities in 20
states. The solution was a nation-
wide 18,000-mile Western Union
private teleprinter network chan-
neling data to Sylvania’s data pro-
cessing center at Camillus, New
York.

» Computer — A Univac computer
is installed in the company’s new
50,000-sq ft center. Three switch-
ing centers: Williamsport, Pa,,
Salem, Mass. and Camillus route
data from the 71 stations to the
computer facility.

First chore for the Univac will
be preparing payroll for Sylvania’s
27,000 employees. Other jobs may
include maintaining personnel rec-
ords, inventory accounting, produc-
tion planning and market research.
The computer is expected to realize
savings of $125,000 within two
years and provide better manage-
ment information than is now avail-
able.

» Military — Special-purpose dig-
ital control computers designated
AN/FSQ-7 will form the nerve
centers of the air defense of the
North American continent. The so-
called SAGE system will link far-
flung radar stations to the com-
puters. The computers, in turn, will
evaluate the radar information and
other data and calculate the most
effective defense measures to em-
ploy against attacking aircraft. The
computer will issue orders to inter-
cepting aircraft and guided missiles

(Continued on page 18)
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A ‘Rep’ is measured by the duality of the product lines he represents — by
the weight of techrical knowledge he can apply to an instrumentation prob-
Jem — by his practical agsistance in procurement problems — and by the
_efficiency of his orgahizdtion’s maintenance facilitiss.

On all these counts yeu can rely on vour indspendent FIRST SIX* sales
represéntative. Keeping pace with every new advance in electrenie research
and development, technically competent FIRST SIX field engineers have
-given industry a rew concept of field representation tha: assures nat only
that you're buying the instrument that best meets your need, but that your
investment is being supported by lasting service. -

By any yardstick, yow independent FIRST SIX sules ‘Rep’ measures up
to the highest standards of technieal know-how in engineering akility and
service. Rely on him.

THE FIRST SIX — Six leading, inde-
pendent manufacturers’ representatives
functioning cooperatively for the
advancement of improved electronic
instrumentation in industry.

A. CROSSLEY ASSOC, INE. THE 1. €. ROBINSON C0. [N . STERLING CO.

Chicago. HI. Fhiladelphia, Pa. — (Upper Darby) Detroit, Mich.
Dayton, Ohio Camp Hill, Pc. Cleveland, Ohio
St. Paul, Minn. Asbury Park, N. 1. Dayton, Ohio
HORMAN ASSOC., INC. J. B. RYERSON ASSOC., INC. YEWELL ASSOC., INC.
Washington, D. C. Syracuse, N. Y. Wglthamr, Mass.

Bridgeport, Corn.

ELECTROMICS — August, 1956 Want more information? Use post card on last page.
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over special radio links.

The computers are being manu-
factured by IBM. They cost the
government about $14 million a
piece.

The first one is ready for installa-
tion at McGuire Air Force Base in
New Jersey. Two more are abuild-
ing at IBM’s new Kingston, N. Y.
plant,

How Engineers

Evaluate Jobs

Survey shows opportunity for
individual growth is rated
most important by job seekers

RESULTS of a recent nation-wide
survey conducted by Melpar, Inc.
of Falls Church, Va., reveal the
factors considered most important
by an engineer in evaluating a pres-
ent or prospective position.

» Breakdown — Sixty-four percent
of the 1,200 electrical and electronic
engineers returning the survey
questionaire listed opportunity for
individual growth as first in im-
portance Compensation and col-
leagues were considered most im-
portant by 29 and 28 percent, while
environment was cited by 18 per-
cent.

Other factors, listed in the order
of their importance, were recogni-
tion of professional accomplish-
ments, facilities, security, assign-
ments in  diverse flelds and
specialization.

» Analysis—A comparison of the
preferences of engineers by dif-
ferent age levels and geographical
location did not show any signifi-
cant variations. Little difference
was found in the preferences of
nonsupervisory and supervisory
personnel except that the factor of
colleagues was considered most im-
portant by 30 percent of the former
and only 20 percent of the latter.

Comparing the interests of the
engineers on the basis of the type
of work they were engaged in re-
vealed a stronger interest in fa-
cilities on the part of research en-
gineers.
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Record Business Keeps Changing

Census figures show that volume
has dropped since 1947 and that
78-rpm disks are still big sellers

LATEST government survey of the
phonograph record business shows
that the industry is still changing
as far as record speeds and volume
of business is concerned. During
1954, manufacturers in the phono-
graph record fleld shipped products
valued at $85 million, a decrease of
23 percent from the 1947 total of
$110.2 million. The $85 million con-
sisted of $83 million in manufac-
tured products and almost $2
million in miscellaneous receipts for
contract work, repair work, sales of
scrap etc. The $83 million product
shipments were accounted for by
$79 million of phonograph records
and record blanks, and $4 million
of other products.

» Speeds — In 1954, the standard
78-rpm record still held top spot in
the record field. Some 121 million
78-rpm platters worth $24 million
were shipped compared to 76 mil-
lion 45-rpm disks worth $21 mil-
lion and 24 million 33.3-rpm disks
valued at about $22 million.

» Ratios Change—In 1949 the per-
centage of total sales accounted for
by each speed was: 78 rpm, 88 per-
cent; 33.3 rpm, 8 percent; 45 rpm,
4 percent. In 1951 the percentages
were 78 rpm, 66 percent; 33.3 rpm,
16 percent; 45 rpm, 18 percent. In
1954, the percentages based on
value of shipments were: 78 rpm,
36 percent; 33.3 rpm, 33 percent
and 45 rpm, 31 percent.

» Companies — According to the
census there were 142 phonograph
record manufacturers in the U. S.
in 1954 employing 6,200 people. Of
these, 4,700 were production work-
ers. In 1947 there were 111 record
companies with 10,000 employees,
8,200 of whom were production
workers.

The Middle Atlantic states repre-
sent the main headquarters for the
record industry. A total of 77 of the
142 firms in the business ave lo-
cated in the area, followed by 45
in the South and West, 14 in North

PHONOGRAPH RECORDS BUSINESS
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Central states and 6 firms in New
England. Although the South and
Western states have second largest
number of companies in the busi-
ness, they are small concerns. The
45 employ a total of 980 people com-
pared to 2,225 in the Middle At-
lantic, 1,648 in the North Central
and 1,295 in the New England area.

Educational TV Takes
On New Life

Closed-circuit tv combines
with educational tv stations
to boost video instruction

USE of television by educational in-
titutions has been slow in starting
but now is gathering increasing
speed. An estimated 100 insti-
tutions now have closed-circuit tv
installations. In addition, there are
25 educational tv stations on the
air and 7 more are expected during
1956.

» Wire—Most installations in edu-
cational institutions have been small
experimental hook-ups of two or
three rooms. Starting in Septem-
ber, more than 6,000 pupils in two
high schools and six elementary
schools in Washington County, Md.
will receive a part of their daily
instruction by closed-circuit tv.
Present plans call for expansion

of the system to the entire Wash-
(Continued on page 20)
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It's for RELIABILITY

in BOINDED

SIIL.ICOIN

DIODES

THESE FIVE TESTS TELL THE STORY

1. Temperature
4 hours at — 55°C, then instant transfer to 4 hours at +150°C —

Actual size i
twenty-five times

2577 2. Vibration

mox. 25G., 40 to 2000 cps, along each of the three mutually perpendicular
e axes. Five 3-minute sweeps through the range
< 3. Shock
v 500G shocks of one millisecond duration through each of the three
> mutually perpendicular axes
S 4. Noise
= 145DB random acoustical noise application, 200 cps to 20 kc
z 5. Life
z

2000 hour tests, run as rectifier with botk maximum reverse voltage
and maximum rectified current

Samples of RAYTHEON BONDED SILICON DIODES show no failures
when subjected to all five of these tests

Forward Reverse
Peak Inv. Current Current _Reverse Current (max.) .
Type Voltage at+ 1.0V (min.) | at —10V (max.) in uA at specified voltage Rectified Current (max.)
25° Current Current
25°C 25°C Volts 25°C 100°C 25°C 100°C 150°C

1N300 15V 15 mA .001 uA 10 0.001 0.1 65 uA 40 uA 18 uA
1N300A 15 30 .001 10 0.001 0.1 80 50 25
1N432 40 10 005 10 0.005 0.1 55 30 15
1N432A 40 20 .005 10 0.005 0.1 70 48 22
1N301 70 5 .01 50 005 1.0 45 25 12
1N301A 70 18 .01 50 0.05 1.0 65 45 20
1N460 S0 5 .01 75 0.1 1.0 45 25 12
1N4G6OA 90 15 .01 75 0.3 1.0 60 40 18
1N303 125 3 .01 100 0.1 2.0 40 20 10
1N303A 125 12 .01 100 0.1 2.0 55 35 16
1N433 145 3 .01 125 0.1 3.0 40 20 10
1N433A 145 10 .01 125 0.1 3.0 50 30 16
1N434 180 2 .01 150 0.1 4.0 35 18 10
1N434A 180 7 .01 150 0.1 4.0 45 25 15
1N302 225 1 .01 200 0.2 5.0 30 14 8
1N302A 225 5 .01 200 0.2 5.0 40 22 13
CKse3 300 1 .01 275 0.3 8.0 20 12 6
CK863A 300 3 .01 275 0.3 8.0 30 20 8

mig. co.

NEWTON, MASS.: 150 California St. «  DEcatur 2-7177

SEMICONDUCTOR DIVISION T o e ™ Gl BT

Tehs » o " . CHICAGO: 9501 Grand Ave., Franklin Parke TUxedo 9-5400
Silicon and Germanium Diodes and Transistors ¢ Silicon Power Diodes
. 10S ANGELES: 622 S. La Brea Ave. +  WEbster 8-2851
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ington County school system by
September, 1958. A total of 47
schools will be supplied with equip-
ment and approximately 20,000
pupils will receive tv instruction.

» Plan—All necessary equipment
for school installations during the
life of the five-year project is to be
contributed by electronics manu-
facturers through RETMA. The
Ford Foundation through its Fund
for the Advancement of Eduecation
is to provide funds for training
personnel and supervising the pro-
gram,

Total cost of the project is esti-
mated at over $1 million. Kduca-
tional tv proponents believe that
successful results from this pro-

gram will triple the use of closed-
circuit tv as an educational medium.

» Stations—Growth of educational
tv stations has been relatively slow
since channels were first allocated
in 1952. One reason has been the
uhf situation. According to the
Joint Council on Educational Tele-
vision, the five uhf educational tv
stations now on the air have en-
countered many of the same prob-
lems that have confronted com-
mercial uhf stations. Station cov-
erage has been satisfactory but uhf
receiver inconveniences and diffi-
culties have caused considerable
trouble. Two-thirds, 172, of the 258
channel assignments reserved for
educational tv are in the uhf band.

FCC Proposes TV Shift To UHF

Invites industry comment
on long-range plan while
boosting uhf power ceiling

IN a far-reaching proposal, the FCC
took the first step toward a possible
complete changeover of tv broad-
casting from vhf to uhf.

Final decision on deintermixture
and channel assignments is still far
in the future. However, the recent
proposal maps out interim meas-
ures which may result in final adop-
tion of the plan.

» Considerations—The basic pro-
posals outlined in the Commission’s
Report and Order are: an invitation
to industry for comments by Oct. 1
on the possibility of shifting tv op-
eration to the uht band; proposal
of an immediate R&D program con-
centrating on increasing uhf trans-
mitter power and determining the
feasibility of such techniques as
uhf boosters and satellites, as well
as increasing the sensitivity and re-
ducing the noise factors of receiv-
ers along with improving their
selectivity to permit channel reas-
signment with minimum restric-
tions on station separations; in-
creasing the maximum power of uhf
stations from 1,000 to 5,000 kw
effective August 1.

» Other — The Commission also:
set forth interim measures for elim-

20

inating vhf assignments to create
opportunities for uhf broadcasting
as well as measures for assignment
of additional vhf channels; set up
rule making to consider 13 par-
ticular interim proposals for chan-
nel changes; relaxed present rules
to permit new vhf assignments at
shorter spacing from cities but still
conforming to minimum spacing
between transmitters of individual
stations.

» Interim Action—To establish a
minimum criteria for decisions the
following factors were suggested.
In markets with one or more com-
mercial vhf assignments considera-
tion would be given to whether:
significant numbers of people would
lack service if the vhf channel! were
eliminated; one or more uhf sta-
tions are operating in the area;
enough sets in use can receive uhf
signals; terrain is reasonably favor-
able for uhf coverage; eliminating
a vhf channel would create compe-
tition among more stations.

Assigning or adding a first vhf
chanitel would depend on whether:
the new transmitter can be located
at minimum transmitter spacings;
when shifting location there is a
greater need at the new location;
adding a new vhf channel would
create competition among more sta-
tions.

Britain Moves Ahead
In Hi-Fi Exports

BRITISH EXPORTS OF HI-FI EQUIPMENT

86,— — =

—
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World markets, including U. S.,
take increasing volume of British
sound equipment

BRITISH electronics firms are break-
ing records in the export of hi-fi
gear. In 1955, the total hit a new
high, reaching a volume of nearly
$16 million. Last year hi-fi exports
increased by $5.7 million over the
1954 total. The rise alone was
larger than the total of such ex-
ports in 1951. So far this year,
British hi-fi exports are higher
than last year by an estimated 17
percent.

» Breakdown — Nearly $8 million
worth of British phonographs were
exported to world markets last year
and the U. S. constituted one main
market for the devices. Some $1.7
million in tape recorders and tapes
and over $6.6 million in phonograph
records were exported.

» Show—Britain’s National Radio
Show, to be held in London from
August 22 to September 1, will
show some of the newest hi-fi equip-
ment.

According to the Radio Industry
Council, British high-fidelity sound
reproduction equipment, including
phonograph parts, is penetrat-
ing the U. S. market to an in-

(Continued on page 22)
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BARRY ADDS
NEW WEST COAST
FACILITY

Occupies Plant in Burbank

With its purchase of all physical assets
of the United States Sheet Metal Prod-
ucts Company in Burbank, California,
Barry Controls Incorporated estab-
lishes a Western Division for improved
service to the aircraft and missile in-
dustry. Operations of the Western Di-
vision will include an engineering
design section, a shock and vibration
test laboratory, a model shop, and
production of special designs.

The metal-working facilities of this
plant will be used to produce proto-
types of vibration-isolating mounting
bases and for short-run production of
special mounting bases. Stocks of
standard isolators will also be main«<
tained here. Barry’s present West
Coast engineering office will become
part of the engineering section of the
Western Division.

With the availability of on-the-spot
engincering consultation and local
model-shop facilities, design and de-
velopment of complex mounting sys-
tems for missiles and jet aircraft will
be speeded and valuable lead-time
gained for production of prototypes.

CHIVERS TO HEAD
WESTERN DIVISION

s

———

A. S. Chivers, Sales Manager of Barry
Controls Incorporated. has been ap-
pointed General Manager of the new
Barry Western Division. A graduate
of Massachusetts Institute of Tech-
nology, Chivers joined Barry in 1952
as administrative assistant with the
sales department. He was made Assist-
ant Sales Manager in 1953 and Sales
Manager in 1955. As General Man-
ager of the Western Division, he will
be responsible for the direction of all
its activitics.

ELECTRONICS — August, 1956

Here's ALL-ANGL Reliability

ALL-ANGL Mounts inte-
gral with base of relay
interlock assembly built by
Diaphlex Division of Cook
Electric Company for F 86
and F 100.

The attitude gyro of North American Aviation’s

F-100 Super Sabre must give reliable indication

through every flight attitude — or the pilot won’t
know which way is up.

That’s why ALL-ANGL Barry Mounts are chosen to
protect the delicate sensing relays in the interlock assembly
for this vital instrument. Close-tolerance operation in all
attitudes demands the certain isolation of vibration —
assured by ALL-ANGL Barry Mounts.

Two added advantages result:
1.Size of the unit is cut 40% by  2.Short leads replace long ca-
integrating ALL-ANGL mounts, bles because the Barry Mounts
upside down, in the base plate. float the assembly within its case.

F-100 Super Sobre
photo courtesy of North
American Aviation, Inc.

Barry's Western Division, in Burbank, California, will offer engineering
facilities, prototype service, and short-run production of “specials”.

BARRY

CONTROLS

INCORPORATED

707 PLEASANT STREET,

Want more information? Use post card on last page.

(EARRv{ JJMOUNT
e —— A

SALES REPRESENTATIVES
IN ALL PRINCIPAL CITIES

WATERTOWN 72, MASSACHUSETTS
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creasing degree. There will be 100
exhibitors at the show, including 35
manufacturers of radio and tv re-
ceivers. About 400 tv receivers will
be on display and there will be
some 30 demonstration rooms for tv
and radio sets.

Industry Subsidizes
Science Teachers

GROWING concern over future scien-
tific manpower requirements is
causing renewed interest on the
part of industry in providing free
summer fellowships for high-school
teachers of science and mathe-
matics.

The main objective in this sub-
sidization is to help teachers gain
more knowledge of their subjects
so they can increase student in-
terest in science and mathematics
courses.

» Cost—A pioneer in this field, GE
estimates the cost of its near sixty
programs this summer at about
$175,000. This amount will allow
more than 250 teachers in 38 states
to study. Just entering the field,
Shell Oil estimates its programs
will cost about $100,000 this sum-
mer.

Satellite Electronics Shape Up

Engineers describe telemetering
and Minitrack systems to be used
in the earth-satellite program

MORE complete picture of Project
Vanguard, code name for the earth-
satellite phase of the U. S. scientific
program for the International Geo-
physical year, was presented by
George Washington University at
an IRE, AIEE symposium called
Vanguard of Outer Space.

» Telemetering—One of the impor-
tant tools in the launching of the
earth satellite will be radio tele-
metering. As described by Donald
G. Mazur, telemetering will be used
in the test phases of the Vanguard
program, to obtain complete per-
formance data on the three rocket
stages individually and in combina-
tion.

Telemetering equipment will be
used in the actual launching. Em-
phasis will be on obtaining essential
operation information, using one
or two light-weight transmitters in
the rockets.

Equipment reliability will be ex-
tremely important in this applica-

SAGE Device To Aid Air Safety

Commercial version of the Charactron shaped-beam tube (ELECTRONICS, p 174,

Aug. 1952) which has been used for some time in the SAGE system of military aircraft
surveillance, has been introduced by Stromberg-Carison-San Diego, as an electronic
display device to help solve air traffic control problems. Production has started on
the new model, which has a 19-inch screen. In addition to providing the relative
positions of aircraft and showing movement across a map-diagram, the system disp'ays
letters and numbers to represent such information as flight number, speed and altitude

22

tion. Another important qualifica-
tion of the system will be its ability
to transmit and receive signals over
long ranges.

During certain phases of the
launching, vehicle trajectory, the
slant range between the tocket-
borne transmitters and the ground
receiving stations, will be over 300
miles. All telemetering systems un-
der consideration have been proved
out in actual rocket work. Twenty
or more ground stations spread out
over a thousand miles must be op-
erated simultaneously and must
provide overlapping coverage.

P Tracking — Radio will also be
used for tracking the earth satellite
and obtaining scientific data from
it, according to John T. Mengal.
Radio tracking will handle three
jobs: to prove that the satellite is
actually orbiting, determine its pre-
cise orbit, and measure what is
happening within the satellite from
the vantage point of a ground sta-
tion.

These problems are solved by the
Minitrack system of radio angle
tracking developed by the Naval
Research Laboratory. In the ground
station layouts, seven antennas will
be used. Six items of data will be
obtained, sent to a general comput-
ing facility within 20 minutes of
receipt, and used there for deter-
mining the orbit of the satellite.

» Technical—The Minitrack trans-
mitter will be a simple minimum
weight (three pounds or less) oscil-
lator with a power output of be-
tween 10 and 50 milliwatts at an
operating frequency of 108 mc. Two
developments are under considera-
tion, one using subminiature low-
filament-voltage electron tubes and
the other using transistors. Relia-
bility and general utility of the tube
model is high, but it is considerably
larger and heavier than the tran-
sistor unit. One of the common bat-
tery types will probably be used for
a power supply. Solar batteries will
be considered only if intensive

tests ascertain their reliability.
Telemetering of data from the
(Cortinued on page 24)
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delicate and heavy joints in their Type 1862-B Megohmmeters
duction supervisor of General Radio, Cambridge, Mass. This —jobs which formerly required bota a heavy and a light iron.
company has switched to G-E Midget irons for soldering both G-E Midget iron’s light weight also helps reduce fatigue.

90 G-E Midget irons do work of 100 former irons
at General Radio Co., hoost production 25%

7

HANDLES LIKE A PENCIL-—Weighing less  RAPID HEAT TRANSFER is achieved by =~ THREE-IN-ONE IRON with 14", 1", 2"
than a package of cigarettes, the General  locating the heater directly in the iron-  tip sizes gives you greater versatility to
Electric Midget soldering iron speeds pro-  clad-copper tip. Result—the G-E Midget =~ meet your soldering requirements. Tips
duction by seducing operator fatigue. iron’s heat efficiency is 90%. can be changed in only 5 seconds.

SEE THE MIDGET AT THE WESCON SHOW, AUGUST 21-24.
For more information write for GED-2263, G-E Midget Scldering iron, Section 724-3, General Electric Co., Schenectady 5,N. Y.
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satellite will also be accomplished
through the Minitrack system. A
method of ground command turn-on
has been worked out so that the

Electronics Attacks

New applications promise to
aid medicine’s fight against one

of the nation’s top killers

THREE new instruments that aid
heart disease diagnosis are being
added to the growing volume of
electronic equipment used by the
medical profession.

» Instrument-—A tiny transducer,
about 60 thousandths of an inch in
diameter, placed on the tip of a
heart catheter and introduced into
the heart to locate defects, has
been developed at the Philadelphia
General Hospital by Dr. David H.
Lewis and engineer James R.
Brown, Jr.

The device consists of a barium
titanate element, built into a
specially designed cardiac catheter.
It converts sound into electrical
energy which is then tape re-
corded. By listening to sounds in-
side the heart, the exact spot of a
defect can be located.

So far, the instrument has been

telemetering will transmit only
when the satellite is directly over a
ground recording station, to mini-
mize battery requirements.

Heart llls

introduced only into the right side
of the heart. Dr. Lewis is working
on further miniaturization of the
device so that it will fit into the eye
of a needle which can be introduced
into the left side of the heart.

A similar instrument, employ-
ing a condenser microphone, was
developed in Japan in 1954 but its
pickup was limited, according to
Dr. Lewis.

» Meter — An electronic device
which facilitates diagnosis of blue
baby conditions and other cardiac
diseases, is being introduced by
The Colson Corp. of Elyria, Pa.
The instrument is a cuvette densit-
ometer that gives continuous in-
formation on variations in the
oxygen saturation of blood taken
from specific regions of the heart
through a catheter. By ascertain-
ing the position of the catheter in
the heart by x-ray, the physician
can determine the positions in the
heart at which the patients blood

Manufacturer Girds for Expansion

e

St

Sixteen electronic product businesses of GE have been reorganized into three major divi-
sions as a result of the rapid expansion and future growth prospects of these fields
which now have a sales volume greater than that of the entire company in 1940. Dr.
W. R. G. Baker, right, GE vice-president recently elected president of RETMA, discusses
future developments with the new general managers of the new divisions. They are, left

to right, L. B. Davis, electronic components division: Dr. G. L. Haller, defense electronics

division; and H. A. Strickland, Jr.. industrial electronics division
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Colson cuvette densitometer for monitor-
ing oxygen saturation of blood

departs from the normal oxygen
saturation.

» Scope—DuMont Laboratories is
coming up with a new oscilloscope
designed for use by doctors during
operations for the monitoring of
the patients heart action. It will
reveal possible heart failure in ad-
vance and prove a decided addi-
tional safety factor, according to
Dr. A. B. Dumont.

Welding Uses

More Electronics

Electronic and magnetic
resistance welding controls
double in volume

THIS year electronic and magnetic
resistance welding controls ship-
ments may reach a total value of
over $9 million. Volume doubled
between 1947 and 1954, going from
$4.3 million to $8.2 million in the
period.

» Welders — Manufacturers of
welders shipped over 15,000 units
during 1954, valued at $38.6 mil-
lion. Electronic controls accounted
for an estimated 20 percent of this
total value.

Largest portion of resistance
welders sold were spot welders.
Over 13,000 of the units were
shipped in 1954 valued at nearly $19
million. Seam welders were the sec-
ond largest sellers. Some 221 were
shipped valued at $3.5 million.

» Market — There are about 120
manufacturers of welding equip-
ment in the U. S. These represent
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Specify ADVAC High
Temperature Ceramic-
to-Metal Seals for:

JET ENGINE THERMO-
COUPLE SEALS

FIRE DETECTION AND
TEMPERATURE CONTROLS

EXPLOSION PROOF
ASSEMBLIES

REFRIGERATION
COMPRESSOR SEALS

KLYSTRON QUTPUT
WINDOWS

T-R TUBE WINDOWS

AGNITION INSULATOR
BUSHINGS
VACUUM TUBE CLOSURES

HEATING ELEMENT
TERMINATIONS

NUCLEAR ENERGY
EQUIPMENT

IMMERSION HEATER SEALS
POWER CABLE END SEALS

CHEMICAL RESISTANT
SULATORS

HEAVY-DUTY TRANSFORMERS
CAPACITORS

PULSE NETWORKS

RELAYS, DELAY LINES
FILTERS, REACTORS

MOTOR SWITCHES
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ADVAC

HIGH VOLTAGE
TERMINALS

¢ Pure silver brazed for
higher temperature service
e Helium mass spectrometer tested
for vacuum-tightness
¢ High mechanical strength
and thermal shock resistance

e« Adaptable for soft-soldering,
brazing or welding

New ADVAC High Voltage Terminals withstand operat-
ing temperatures of over 1000°F. They have been
service-proven in a wide range of applications where
severe environmerntal conditions, including both me-
chanical and thermal shock, are encountered. ADVAC
super-rugged high voltage terminals are available in
nine economical standard types that meet most require-
ments. For special applications, custom terminals can
be produced to your exact specifications.
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ADVANCED VACUUM
PRODUCTS - INC

430 Fairfield Avenue, Stamford, Connecticut—Telephone: Davis 4-2148

Want more information? Use post card on last page.

HIGH TEMPERATURE, VACUUM TIGHT CERAMIC-TO-METAL SEALS FOR THE ELECTRONIC INDUSTRY
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the primary market for some 15
manufacturers of electronic welding
controls.

Over half, 63, of welding equip-
ment manufacturers are located in
the east north central states. In
Michigan alone there are 31 manu-
facturers. OGhio has 11. In the mid-
dle Atlantic states there are 21
manufacturers, 17 in the south and
west, 14 in the west north central
states and 4 in New England.

Financial Roundup

Final profit reports of many firms in

the field show up last year’s business

ROUNDUP of companies in the fizld
reporting annual net profits shows
how the industry is doing on the

financial front.

Annual Net Profits

Company 1955 1954

\dmiral Corp $2,426,866 $6,647,974
Am. Cable & Radio 1,248,954 1,890,072
American

Electronies ... 265,013 273,057
Amphenol .. 452,687 679,491
ATET crzsesn 246,200,000 180,277,306
Aveo L. 758.311 3,639,436
Bendix Aviation . 25,88859% 25,537,771
Burroughs ...... 12,149,753 9,146,514
Canadian Marconi 1.007,065 1,083,590
Century Engineers 102,305 e hee e
Clary Corp. ..... 286,000 125,000
Clevite Corp. .... 4,854,753 2,668,648
CEBE vramseegyaxe 13,397,000 11,415.000
Consolidatead

Klectrodynamies 803,696 842,863
Cornell-Dubilier .. 1.809. ‘002 1,729,610

Curtiss-Wright 35,081.045 19,377,279
Daystrom Inst. . 1,784,000 1,716,000
Dynamies Corp. .. 2. 01 2,071 2,010,447
IZastern Industries. 715,436 532,009
IZlectronic Assoc.. 491,523 244,557
Elecironies Corp.

Or Am. ....... 446.840 162,106
Eitel-MeCullough . 645844 $22,761
Emerson ....... 2,168,063 1,884,976
Fairchild Camera

& Inst. ... ..., 792.000 1,607,000
Fischer & Porter. 2GR NTR 263.588
General Electric . 200,923,835 198,913,221
Gray

Manufacturing 357.110 130,407
Indiana Steel ... 766,945 5%7,854
IBM ............ 55,872,633 46,536,625
IT&T ........... 23,070,327 20,068,525
Jerrold Electronies 169,422 189,733
Magnavox ...... 1,774,960 1,532,409
Minn. Honevwell . 19,278,648 15,345,203
Minnesota Mining. 34.323.370 24,241,885
National Cash

Register . ..... 15,383,000 12,729,000
Packard-Bell 638,933 164,295
Phileo ....... 8,423,000 769,000
RCA  ........... 47,525,465 40,525,459
Rome Cable ..... 2,023,000 931,000
Servo Corp. ..... 269,800 150,500
Servomechanisms . 441,367 503,926
Siegler Corp. .... GI1F855 adwma. .
Sperry Rand .. 16,348, 878 14,580,821
Stewart-\Warner 6,163,217 2,757,436
Svlvania ........ 13,812,970 9,480,941
Tempco Aircraft . 3,103,070 2,937,249
Tung-Sol ........ 3,239,393 2,077,062
Van Norman

Industries ... .. (G RIEe ) E—
Westinghouse Air

Brake ........ 12,357,959 7,763,546
Westinghouse 12,803,000 79,922,000
Zenith cowrve.cws 8.034,491 5,676,264
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MEETINGS AHEAD

Aug 20-21: National Telemeter-
mg Conference, IRE, AIEE,
TIAS, 1ISA, Biltmora Hotel,
Los Angeles, Calif.

Aug. 21-24: 1956 Western Elec-
tronic Show and Convention.
Pan-Pacific Auditorium, Los
Angeles, Calif.

Aug. 22-Sept. 1: The 23rd An-
nual British National Radio
Show, Earls Court, London.

Aug. 24-26: Seventeenth Annual
Summer Seminar, IRE, Em-
porium, Pa.

Sept. 10-12: Information Theory

Symposium, IRE, MIT, Cam-
bridge, Mass.
Sept. 11-12: Second RETMA

Conference on Reliable Elec-
trical Connections, University
of Pennsylvania, Pln](lelphla

Sept. 14-15: Sixth Symposium,
IRE, PGBTS, Mellon Insti-
tute, Pittsburgh.

Sept. 14-15: Conference On
Communications, IRE, Roose-
velt Hotel, Cedar Rapids, Ia.

Sept. 17-21: Eleventh Annual
International Instrument-
Automation Conference and

Exhibit, ISA, New York
Coliseum, New York, N. Y.
Sept. 24-25: Industrial Elec-

tronics Conference IRE,

AIEE, Hotel Manger, Cleve-
land, Ohio.

Sept. 24-28: Trade Fair of the
Atomic Industry, Atomic In-
dustrial Forum, Navy Pier,
Chicago, Ill.

26-29: 1956 Convention of
the Audio Engineering So-
ciety, New York Trade Show
Bldg., New York, N. Y.

Industry Shorts

» Two-way radio units will be
leased by General Electric for in-
stallation in trucks owned by Ryder
tental Systems. The rental firm
will then offer radio-controlled
pickup and delivery service to its
customers,

» WCEMA has given 18 western
universities major  scholarship
grants for deserving engineering
students. The donations will permit

Sept. 27-30: New York High Fi-
delity Show, New York Trade
Show Building, New York.

Oct. 1-3: IRE Canadian Con-
vention, Automotive Bldg. Ex-
hibition Park, Toronto.

Oct. 1-3: Twelfth Annual Na-
tional Electronics Conference
Hotel Sherman, Chicago.

Oct. 1-4: Semiconductor Sym-
posium Electrochemical So-
ciety, Statler Hotel, Cleve:

land, Ohio.

Oct. 7-12: SMPTE 80th Conven-
tion, Ambassador Hotel, Los
Angeles, Calif.

Oct. 8-9: Second National Sym-
posium on Aeronautical Com-
munications, IRE, Hotel
Utica, Utica, N. Y.

Oct. 9-10: Third Annual Com-
puter Applications Symposi-
um, Armour Research Foun-
dation, Chicago, Ill.

Oct. 10-11: Engineering Conven-
tion of the Central Canada
Broadcasters Associagion, Sea-
way Hotel, Toronto.

Oct. 11-12: URSI Fall Meeting,
University of  California,
Berkeley, Calif.

Oct. 15-17: Radio Fall Meet-
ing, IRE, RETMA. Hotel Syr-
acuse, Syracuse, N. Y.

Oct. 16-18: Conference On Mag-
netism & Magnetic Materials,
IRE, AIEE, APS, AIMME,
Hotel Statler, Boston, Mass.

Oct.  25-26: Second Annual
Technical Meeting of the IRE
Professional Group on Elec-
tronic Devices, Shoreham "{o-
tel, Washington, D). C.

as 30 students to attend
schools during the

as many
engineering
1956-57 term.

»Sales of varnished tubing and
saturated sleeving totaled $4.2 mil-
lion in 1955 compared to $3.3 mil-
lion in 1954. Total of 184.9 million
feet was sold in 1955 compared to
148.7 million feet in 1954. (ELEC-
TRONICS, p 14, May, 1956) This
brought total insulation sales, as
compiled by NEMA, to $188.5 mil-
lion in 1955 compared to $141.4 mil-
lion in 1954.
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“IBH “I"lmt (1.0 v. RMS into 70 ohms)

WI"[ Ha"ge (2-220 Megacycles. Al At Fundamental)
and
ONGTANT QUTPAT

(Fast Acting AGC)

t

Vari-Sweep

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

1.0 VRMS
INTO 70 OHMS

e Operates On Fundamental Frequency,
Therefore Stable Narrow-Band Sweeps
Range: Fundamental frequency 2 to 220 mc, con-

tinuously variable in 10 switched over- 1.0 v. RMS (into 70 .Ohms) Output Flat
lapping bands. Direct reading frequency dial to 0.5 db Over Widest Sweep

calibrated to #=2.0% .
RF Output: 1.0 v. RMS into 70 ohms, metered. Flat Output Automatically Held Constant

within #0.5 db over widest sweep and (AGC) Over Complete Range

frequency band. . q
Sweep Width: Continuously variable to = 30% v—ur\l;'abrlizlflv:egzn‘yelg}l:'g:;g:c?c. PLUS)

of center frequency to maximum of at least

30mc. . Direct Reading Frequency Dial
Sweep Rate: Continuously variable 10 to 40 cps,; Accurate To =2.0%
also locks at line frequency. )
Attenuator: Switched 20, 20, 10, 6, and 3 db plus
continuously variable 6 db.
Power Supply: Electronically regulated 105 to 125 price: $@@%8, FOB Plant
v. A.C. 50 - 60 cycles )

SPECIFICATIONS

Sweep Repetition Rates Down to 10 cps

NEW KAY Marka-Sweep MODEL VIDEO 50

Combined Video and IF Sweeping Oscillator with Marks
SPECIFICATIONS

FREQUENCY RANGE: Continuously variable, ATTENUATORS: Switched 20, 20, 10, 6 and 3
58 ke to 50 me. db, plus continuously variable 3 db.

® Vorickle Center Frequency, Variable Sweep ~ SWEEP WIDTH: Linear, continuously variable,  \ARKERS: Eight sharp, pulse-type, crystal-
MO Wil positioned, internal or external markers.

Width @ Includes Low End of Video Spectrum SWEEP RATE: Variable around 60 cps; locks

® Permits Observation of Complete Spectrum to te line frequency. @ PRICE: $695.00 F.O.B. Factory. Substitute
AMPLITUDE: 1.0 v, peak-to-peak, into nom. markers, $10.00. Additi | kers, $20.00

50 me or Any 4 mc Part Over the Range ® Mark- 70 ohms. Flat within =0. Spdb over widest eacrh.ers T —

ers at Set Frequencies or as Specified. sweep.

‘. ;,:;":::::,:zg | B@ @ ELECTRIC COMPANY o.... 1«
i £ 14 MAPLE AVENUE PINE BROOK, N. J. CAldwell 6-4000
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FIELDS OF RESEARCH AND
_ EMPLOYMENT OPPORTUNITY AT
WORLD-FAMOUS LOS ALAMOS

SCIENTIFIC LABORATORY/ =

._
sy

g 1 A Ca——
R A W I T RARRBRORE e + sini

Los Alamos Scientific Laboratory Is operated
by the University of California for the U. S,
Atomic Energy Commission
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Theoretical Physics and Mathematics

In the ficld of theoretical physics, the Laboratory carries on
studics of nuclear theory, equations of state, mathematical analy-
sis methods, hydrodynamics problems and various aspects of
applied mathematics. The Theoretical Division is also concerncd
with the conceprual design of nuclear weapons, and supports
many non-weapons activitics such as the nuclear reactor and
propulsion programs. The equipment used includes the Los
Alamos-developed Maniac, the Maniac 1, two IBM 704’s and
an IBM 701.

Experimental Nuclear Physics

Much of the work in experimental physics is concerned with
nuclear properties of various materials. Fundamental studies are
made of nuclear forces, neutron and charged-particle reactions
and cross scctions. Experimentation in controlled thermonuclear
reactions is assuming increasing importance. Among the facilities
available are three Van de Graafts, etwo Cockcroft- Walton ma-
chines and a variable energy cyclotron.

Electronics and Instrumentation

The Laboratory is engaged in the design and development of
nuclear physics research instruments, scintillation counters, fast
pulse amplifiers, multi-channel analyzers, fast oscilloscopes,
radiation detection instruments, clectronic controls and control
systems, and high-speed cameras which operate ar 15 million
frames per second. Electronics specialists also assist in the design
of digital computers and of instruments for studying nuclear
and thermonuclear detonations.

Nuclear Reactor Research

In connection with the peacetime applications of nuclear energy,
the Laboratory is currently developing several advanced power
reactors of unusual design. In addition, two research reactors
are available for experimental studies. The remotely controtled
critical assembly machines, known as Topsy , Godiva and Jezebel,
constitute neutron rescarch tools of a unique characrer.

Nuclear Propulsion

The Laboratory is actively engaged in the application of nuclear
encrgy to the new and challenging ficld of self-propelled mobile
reactors. There are studies in progress relative to engine design,
heat transfer, controls and instrumentation.

Chemistry

Research in chemistry is devoted largely to inorganic and phys-
ical studics, ¢specially of materials such as uranium, plutonium,
deuterium and tritium used in nuclear energy systems. Radio-
chemical methods are applied in various investigations. Much
work is being done on reaction kinetics, the eftects of radiation
on chemical reactions, complex ion formation and the determina-
tion of heats of combustion and solution. Extensive analytical
studies include the use of a grear variety of instruments, as well
as the techniques of microanalysis.

Mcrallurgy and Metallurgical Engincering

Research activity and development in this field includes investi-
gation of the metallurgical properties of materials used in nuclear
energy systems; studies of extremely refractory substances, ce-
ramics, cermets and plastics; the behavior of materials under
extremely high temperatures and high pressures; studies of the
properties of plutonium and its alloys, with increasing reference
to their use in reactors, and of uranium and its alloys; develop-
ment of fabrication techniques for various metals and alloys;
and the high temperature properties of refractory metals tungsten,
molybdenum, columbium, ctc.

ELECTRONICS — August, 1956

Weapons Physics, Design and Testing

Still the nation’s principal institution for nuclear and thermo-
nuclear weapons research, the Laboratory takes nuclear weapons
from the concept stage to proved performance as determined by
ficld tests. Activities in weapons rescarch and development in-
clude the mechanics and dynamics of initiating a nuclear energy
release; the behavior of supercritical systems; the testing of
nuclear devices and weapons assemblies in Nevada and in the
Pacific; engineering design of tests and prototypes of nuclear
systems; and the design and development of nuclear weapons
components and the techniques for their manufacture,

Explosives Research and Development

Work in this ficld includes study of fabrication, storage and
stability problems of explosives; making and evaluating novel
organic chemical compounds of possible use as explosives;
mechanics and dynamics of explosive phenomena; and physical
and chemical properties of explosive material using mass spec-
trometer, infra-red spectrometer, X-ray equipment and other
analytical techniques. High explosives are employed in research
on equations of state and shock wave phenomena.
Mechanical Engineering

Design and development work is carried on in connection with
weapons design, field test facilities, the power reactor and pro-
pulsion programs, scrvo-mechanisms and remote control sys-
tems. High explosives systems are designed and manufactured.
Other types of work are estimating, cost analysis and liaison
between architectural engineers and contractors.

Chemical Engineering

Chemical engincering work includes studies of heat transfer,
fluid flow, solvent extraction, evaporation, distillation and sys-
tems at extreme temperatures and pressures. Problems supporting
inorganic and physical chemistry rescarch projects are also under-
taken. Other activities are the remote control handling of radio-
active materials and corrosion and crosion studies.

Electrical Engineering

Much effort is devoted to the design of induction heating sys-
tems for study of alloys at extremely high temperatures; of DC
power supplics at currents up to 100,000 amperes; of servo-
mechanism controls for nuclear reactors; and of high magnetic
ficld systems. Work is done in planning, building and installing
power distribution systems and their controls.

The Laboratory now has staff openings for technically
qualified people interested in these fields of research and
development. For additional information address your
mquiry to
Director of Personnel
Division 1103

08 Yalamos

scientific laboratory

OF THE UNIVERSITY OF CALIFORNIA
e LOS ALAMOS, NEW MEXICO

/'
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Taylor Fibre Co.

says... ;

“Using |
" Revere Rolled Copper

we are able to produce
superior copper-clad

/4

|aminates?!

Yy

At the top of the page opposite is a section of an
etched printed circuit enlarged 10 times. These par-
ticular lines are of .008 thickness, spaced .012 apart.
They show the kind of printed circuits obtainable by
combining Revere Rolled Printed Circuit Copper and
Taylor laminates. Note the fine line etching, the close
spacing and the sharp definition of the edges . . . the
smoother surface (freer from pits, pinholes and im-
perfections) . . . the more uniform thickness with no
sacrifice of conductivity. Results—consistently satis-
factory etching at better production rates.

Laminators and users alike also have found that
Revere Rolled Copper produces no peaks ot valleys,
that its smooth, hard surface of uniform density
permits resist to clean off easily for there are no pores
to hold resist and cause trouble when soldering.

They have noted, too, that Revere Rolled Copper is
free from oxidation as it comes from the mill and is
without lead inclusions. And because of its clean
surface, fluxes wet readily, while in the automatic
soldering operation it makes possible a uniform solder
coat every time free of skips or bald spots.

Those are the very reasons why you should insist
that Revere Rolled Copper be used when ordering
blanks from your laminator. It is available in unlimited
quantities in standard coils of 350 Ibs. in widths up to
38" and in .0015 and .0027 gauges, weighing approx-
imately 1 oz. and 2 oz. per square foot. Revere Rolled
Copper exceeds requirements of standard specifications
and meets ASTM B5 specification for purity with
99.9% minimum.

REVERE
COPPER AND BRASS INCORPORATED
Founded by Paul Revere in 1801
230 Park Avenue, New York 17, N.Y.

Mills: Baltimore, Md.; Brooklyn,
N. Y.; Chicago, Clinton and Joliet,
I11., Detroit, Mich.; Los Angeles and
Riverside, Calif.; New Bedford,
Mass.; Newport, Ark.; Rome, N. Y.
Sales Oftices in Principal Cities, Dis-
tributors Everywhere.
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TEFLON
GLASS FIBER
LACING

Ben-Har Braided TAPES

New Ben-Har Braided lacing and winding tapes
combine two superior insulation materials . . . duPont
Tetlon and glass fibers. Teflon, with its high heat
resistance of S00°F. has been coated directly on the
glass fibers before braiding so as to preserve a rough
texture for knottability while eliminating the abrasive
action of the glass.

Developed particularly for harnessing, lacing and
winding applications where heat is a determining
factor, Ben-Har offers these additional features:

o non-shrinking — will not cut through insulated
wires.

e pliable through —100°F. to 500°F.

BENTLEY, HARRIS

*“'Fiberglas’’ is Reg. TM of Owens-Corning Fiberglas Corp.

Want more information? Use post card on last page.

o wax-free — fungus proof.

e inert to most known chemicals and oils.

e non-absorbent.

o knots hold tight, won't slip.
Ben-Har Braided Tapes are available in .048, 062,
.090 and .22 inch widths; in natural color (offwhite);
in 250 and 500 yard spools and a Universal wound
pound tube. Brown, white, yellow, orange, red, green,
blue, violet and black can be had on special order.
Write for prices and samples.

BENTLEY, HARRIS MANUFACTURING COMPANY
1308 Barclay St.
CONSHOHOCKEN, PA. * TELEPHONE: TAYLOR 8-0634

/%/92”7 %é:msuu\nous
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WESTINGHOUSE
2-AMP GERMANIUM
POWER TRANSISTORS

High Current Gain—
Maintained at

Large Collector Currents

S Tt e g

New Westinghouse XD-5081 transistor is
characterized by high current gain through-
out its operating range. Distortion is cut to
a minimum.

THERMAL DISSIPATION. Large copper base
provides an ample heat dissipating area.
LONG LIFE — RELIABLE OPERATION. Her-
metically sealed in glass and metal to
exclude moisture, prevent atmospheric
contamination.

TYPICAL APPLICATION. Ideally suited for
audio output stages and switching appli-
cations.

Performance data on the XD-5081:

Large signal current gain . . . 70 at Ic =1 ampere; //""*/
55 at Ie =2 amperes N

‘
L E
g
|

Large signal frequency cutoff / -

(common emitter) . . .>10 ke 5
Maximum voltage (Vee) . . . 35 volts
Maximum current (Ic) ... 2 amperes

Saturation characteristic (Vee)
.. .<1 volt at Ic =1 ampere

Thermal drop . .. 8.5°C per watt from junction to
case

Maximum junction temperdture ... 100°C

Sample quantities are available immedi-
ately. Contact your nearest Westinghouse i B X D Ul KAA BN IR AR S TON

district sales office or write, Westinghouse £
Electric Corporation, 8 Gateway Center, 5 . /\
P. O. Box 868, Pittsburgh 30, Pennsylvania. £ .|/
4-09002 % o ‘PESTINGHOL -€ XD 5081
(3 z '\
you caN BE SURE...IFITS Y
R
Westinghouse R
2 \ S~ ZSUAL TRASISISTOR
g 2 2 N T SAIN TURVES
] = e e b
E Sl

8 10- L2 14 L6 ¥B I E0 22 24 24
t¢ — COLLECTOR CURZENT -~ AMP=RE

r——
-3
o
L

I

E

ELECTRONICS — August, 1956 Want more information? Use post card on last page. 33



upou

MARINE ELECTRONIC EQUIPMENT

oy —

= [ DO

DEEP DEPTH SOUNDER Sonar unit in

wide Navy use, now available commercially. Gives clear
indication of depth on CRT in two scales: 0-100 feet;
0-100 fathoms. Records continuously in three scales: 0-600
feet; 0-600 fathoms; 0-6,000 fathoms.

FISHSCOPE Most advanced fish finding device on the

market, available in three versions for deep and shallow
fishing. Spots fish on CRT at depths to 400 fathoms, then
magmﬁes any 10-fathom sector 20 to 40 times for clearer
view. Compact design, single transducer.

LORAN Compact, direct-reading aid to long-range navi-

gation. No special training reqmred to operate. Fix
obtained from single, 28-tube unit in matter of seconds,
regardless of weather or sea conditions. Absolutely accu-
rate though relatively low in cost.

RADAR For long and short-range navigation in any

weather. CRT display gives clear picture on 1, 2, 5, 10
and 20-mile range. Patented slotted wavegmde antenna,
mounted on transmitter, assures superior definition. Ideal
where space and generator capacity are limited.

SURVEY DEPTH RECORDER

Extremely accurate equipment for measuring depth of
water for survey purposes. Legible, permanent record of
depth, 0 to 250 fathoms, is made within eight overlapping
range scales. For permanent or temporary installation.

E Do CORPORATION « COLLEGE POINT, L. I, N. Y.

34
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Raytheon +— World’s Largest Manufacturer of Magnetrons and Klystrons

N IAT“ RE — Actual size shown. Diameter, 1%”. Overall length, 2",
Ideal for pulsed beacon applications.

CELLENT VIBRATION PERFORMANCE
Reliable characterisfcics up to 10 g.'s from 20 to 1000 c.p.s.

CHANICALLY TUNABLE

Tunes mechanically over X-band re
9300-9500 Mc min.

GGED
Withstands 1,000 g. shock

gion,

along cathode axis. 500 g. in
two other perpendicular planes.

LSE POWER

50 watts peak

HTWE IG HT— 6 ounces
Magnetron's

W THERMAL FACTOR '
Exceptional frequency stability, .05Mc./°C
) Ij'\_ : ™ Actual Size

'CHALLENGING CHARACTERISTICS

FOR YOUR NEW EQUIPMENT DESIGNS

TFor specifications on the extraordinary QK 362 unclassified Magnetrons and Klystrons and
magnetron write today. Similar tubes at other special tubes. Call on us for help in your micro-
frequencies and power levels are available. Ask wave problems. There is no cost or obligation,
for copies of latest bulletins listing most of our of course.

: Excellence in Electronics
] RAYTHEON MANUFACTURING COMPANY
Microwave and Power Tube Operations, Section PT-50

Waltham 54, Massachusetts

Raytheon makes: Magnetrons and Klystrans, Backward Wave Oscillators, Traveling Wave Tubes, Starage Tubes, Pawer Tubes, Receiving
Tubes, Picture Tubes, Transistars.



NOW...A GREAT, NEW ADVANCE IN
MEASUREMENT AND CONTROL
OF RELATIVE HUMIDITY

SIMPLE « FAST « ACCURATE « DEPENDABLE

HUMIDITY SENSING ELEMENT

An entirely new principle .

completely stable over long
periods . mass produced at
low cost.

Composed ol a specially treated plastic ma-
terial, the El-Tronics Humidity Sensing Llement (pat-
ented) is only 58" wide, 119" long, and 4" thick.

The resistance of the element varies as the
logarithm of the relative humidity. The signal produced
by the resistance change may be amplified and used to
operate indicators, recorders, and controls.

RAPID RESPONSE

Reaction to humidity change is rapid, 67% of
the change registers within 30 seconds on standard pro-
duction elements. This reaction time can be reduced to
1 second for special applications.

ACCURATE OVER WIDE TEMPERATURE RANGE

F'or use over a wider range than heretofore
possible, from -5° to 80° C (23° 10 176° I), the standard
element has a repeat accuracy within 3% R.11. Long-term
stability and maintenance of calibration under adverse
conditions are additional features of the El-Tronics
Humidity Sensing Element.

MANY APPLICATIONS

The El-Tronics Humidity Sensing Element is
applicable 10 the entire field where relative humidity is
measured or controlled. This includes humidifiers, de-

huamidifiers, dehydrators, drvers, home and industrial air
conditioning, packaging process control, industrial, edu-
cational, and government lahoratories.

PROVED PERFORMANCE

The El-Tronics Humidity Sensing Element is
the result of five vears of rescarch and intensive tests
under a wide range of operating conditions.

SPECIFICATIONS
Standard Ranges, R.H.: 10-100%, 20-100%, 40-100%
10-50%, 20-50%, 10-25%

Ambient Temperature Range: +23° 10 176° I'

Repeat Accuracy: Within 3%

Reaction time, standard models: 67% of change registers
within 30 seconds
special models: 67% of change registers
within 1 second

Dimensions: %g" wide, 115" long, 4" deep

FOR COMPLETE INFORMATION ON QUOTATIONS . .. PHONE. .. WIRE. .. OR WRITE.
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EL-TRONICS

ey

INSTRUMENTS FOR THE

MEASUREMENT AND CONTROL OF RELATIVE HUMIDITY

EL-TRONICS Laboratory HYGROMETER

Complete range of
10 10 100% R.H.
Measures to 1% R.H.

This is a precision 3-
scale measuring instrument
and can be used as a second-
ary standard. It is accurate
within +1% R.1I. This hy-
grometer is plugged into a
110 volt a-c outlet to operate
and is compensated for line
voltage variations.

SPECIFICATIONS

Ranges: 40-100% (2% Graduations)
20-50% (1% Graduations)
10-25% (1% Graduations)
Calibration Accuracy: 1% R.H.
Power: 105-125 volis, 50-60 cycles
Size: 8”7 x 1015” x 1015”7

Finish: llamertone Gray

MODEL 101

EL-TRONICS Portable HYGROMETER

Lightweight . ..
Accurate . . .
Battery Operated

Designed especially
for humidity measurement
work where a-¢ voltage may
not be available. Under in-
termittent use, batteries are
good for over 200 operaling
hours.

Range of 10-100% R.IL permits measurements
ol 10-50% R.H. in 1% graduations and of 20-100% in 2%

graduations.
SPECIFICATIONS

Range: 10-100% R.H. (2 scales)
20-100% (2% Graduations)

EL-TRONICS Panel HYGROMETER

Inexpensive . ..
Versatile

For panel mounting
in industrial applications.
Through external switches,
any number of sensing ele- MODEL 102
ments, remotely located, may be connected to the meter
singly.

SPECIFICATIONS
Range: 20-100% (2% Graduations)
10-50% (1% Graduations)
Calibration Accuracy: 4% R.H.
Power: 117 volis, 60 cycles
Size: 314" x 314" (Cylindrical)

EL-TRONICS Industrial Humidity Control

Manual or automatic . . .
controls over full
range 10-100% R.H.

This is an electronic relay which
is available in two types depending
upon differential. Model 201 has a
differential of + 5% R.I. and Model .
202 has a differential of + 1% R.H. MODEL 201
A standard thyratron tube “triggers” and MODEL 202
the relay. Contact rating is ample for electrical equipment
rated up to 14 h.p.

SPECIFICATIONS

Range: 10-100% R.II.
Differential: Model 201—+5% R.I.
Model 202—+41% R.II1.

Contacts: Double Pole, Double Throw
Curreni: 10 amperes

Power: 117 volis, 50-60 cycles

Size: 4”7 x 4" x 515"

Finish: llammertone Gray

} | |
10-50% (1% Graduations) | EL-TRONICS, INC. |
Culibration Accuracy: 2% R.I1. | Mayfield, Pennsylvania |
Power: Batteries : Please send me complete information on !
Battery Life: 200 hours (Intermittent) y Laboratory Hygrometer h— |
Siopr 57 ‘. ok 7 I Portable Hygrometer . . . . . . . . . . I

=0 k Panel Hygrometer . . . . . . . . . . . .
ut"(,,'gh,_. 6 pmun(ls : Industrial Humidity Control . . . . . . . . o :
Finish: Hammertone Gray | Please have representative call . . . . . . —_— |
: NAME :
| |
EL-TRONI | |
Cs.INc. | |

A ADDRESS

Plant: MAYFIELD, PA.  JERMYN 1450 | :
1420 Walnut St., Philadelphia 2, Pa. ] QY ZONE STATE |
b = = === e wem e il
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CTC Slug Tuned Coils are made in single layer or pie type windings to your specifications. Forms are of grade L-5
silicone impregnated ceramic. Mounting studs are cadmium plated brass; silicone fibreglas collars facilitate termina-

tion of simple or multiple windings.

Death-defying performance

You can depend upon CTC Coils
to give a steady, star performance
whether you use ten or ten thou-
sand! They won’t go dead even
under severe temperature, climate
or vibration conditions. Here’s why:

All CTC coils are precision-made
to meet individual specifications —
and to meet, or better, government
specifications. Continuous quality
control is maintained. As a result,
you get a guaranteed electronic com-
ponent — custom or standard.

Precision-made CTC components
that benefit from CTC high quality
standards include terminals, termi-
nal boards, capacitors, swagers,
hardware, insulated terminals and
coil forms. For all specifica