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NBW LOW-FREQUENCY
OSCILLATOR

for the direct measurement of GAIN and PHASE SHIFT

* Direct
* Output
amplitude stabilized % db over entire frequency range * Three-phase output available . . .

* Frequency range: 0.01 to 1000 cycles per second % Built-in phase shifter: 07 to 360°

reading in phase shift, independent of frequency . . . no charts or calculations necessary
four-phase output from accessory adaptor % Especially useful for the phase-gain measurement of
Servo Systems « Recorders « Medical Instruments « Networks « Passive Sonar Equipment
Low-Frequency Amplifiers « Geophysical Equipment « Electrical Analogs of Mechanical Systems -«
Two-, Three-, and Four-Phase Devices « Seismographic Devices.
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Type 1305-A
Low-Frequency Oscillator
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—CRO Three-Phase Output: 10-volts rms, open circuit, line-to-neutral, behind 600%
L - in each phase. Output constant with frequency to +5%. Phase voltages
are equal to within +=2%.

Frequency Range: 0.01 to 1000 cycles in 5 ranges. Accuracy 3%

3 lex transfer characteristic evices SyS- . . -
Complex "m‘_hr ¢h 'r“'m““',"s of devices or sys Four-Phase Output: (using 4-phase adaptor) 5-volts rms, open circuit, line-to-
tems are readily measured with the Type 1305-A

Low-Frequency Oscillator. With the setup above,
you need only adjust the Oscillator’s continuously-
adjustable phase shifter until the Lissajous ellipse on
the oscilloscope is closed — the dial setting then gives
phase shift directly. Gain is rcadily determined by
calibrating the scope face with the aid of the Oscilla-
tor's panel meter, and then comparing vertical height
of the oscilloscope pattern before and after the device
under study is connected to the test setup.

Werite for Complete Information

neutral, behind 600, phase voltages equal to within +2%.

Variable Phase Output: 1-volt, rms, taken from a 50,0000 output control.
Accuracy of phase calibration is 3¢

Waveform: Total harmonic content is less than 3% at all output attenuator
settings and at all frequencies, Line-frequency hum in output is less than
10 mv.

Power Requirements: 105 to 125 (or 210 to 250) volts, 50 to 400 cycles.
Price: $940.

GENERAL RADIO COMPANY | .0

Crystol Oscilloter
WEST CONCORD, MASSACHUSETTS 1922

NEW YORK, WOrth 4.2722
Ridgefield, WHitney 3-3140

CHICAGO
Qok Pork
Villoge 8-9400

PHILADELPHIA

HAncock 4-7419

WASHINGTON, D.C.
Silver Spring
JUniper 5-1088

SAN FRANCISCO
Los Altos
WhHitecliff 8-8233

LOS ANGELES IN CANADA
Los Angeles Toronto
HOllywood 9-6201 CHerry 6-2171
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ANTENNA
PATTERN
RECORDER

% Noise suppressor for better S/N ratio % Bolometer

burnout protector % DB meter for signal monitoring

% Automatic single ¢hart cycle advance

Scientific-Atlanta’s new series of rectangular antenna
pattern recorders bring you new standards of performance,
reliability and flexibility.

Compare these key features

Writing speed of better than 40 inches per second o log,
linear, or square root pen response obtained with plug-in
balance pots ¢ One electronics system drives both polar
and rectangular recorder heads ¢ Overload indicator to
prevent amplifier saturation » 60 db dynamic range system
available ¢ Chart scale expansion of 1:1, 6:1, and 36:1
* Page size recordings optional at extra cost « 100 db
gain in bolometer amplifier ¢ Lighted chart » improved pen
mechanism « DC input pre-amplifier available ¢ Plug-in
selective filter ® Simplified controls.

PRICES, Series APR-20 Rectangular Antenna Pattern Recorders
APR-21 linear, $4100 — APR-22 logarithmic, $4300 —~
APR-23 linear, logarithmic, $4700 — APR-24 linear,
square-root, $4700 —APR-25 linear, logarithmic, square-
root, $5300.

THESE PLUG-INS MEAN
FLEXIBILITY AND EASY SERVICE

fo el st b o

o

New high gain,
low noise bolometer —
crystal amplifier

New pen function
amplifier

New pen balance
potentiometer

information or you may write directly to the factory. Please ask for data sheet Dept. 189

]
/," 0 Call your nearby S-A engineering rep for a demonstration and complete technical
\ 1

i

‘ SCIENTIFIC-ATLANTA, INC,.
2162 PIEDMONT ROAD, N.E. * ATLANTA 9, GEORGIA

CIRCLE NO. 2 READER SERVICE CARD
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Amold Pulse Transformer
Cores are individually tested

under actual pulse conditions

Here’s
technical data on

ARNOLD
SILECTRON
CORES

Brlletin SC-107 A
. . . this newly-
reprinted 52-page
bulletin contains
design information on Arnold Tape Cores wound
from Silectron (grain-oriented silicon steel). It
includes data on cut C and E cores, and uncut
toroids and rectangular shapes. Sizes range from
a fraction of an ounce to more than a hundred
pounds, in standard tape thicknesses of 1, 2, 4
and 12 mils.

Cores are listed In the order of their power-
handling capacity, to permit easier selection to fit
your requirements, and curves showing the effect
of impregnation on core material properties are
included. A valuable addition to your engineering
files—write for your copy today.

ADDRESS DEPT. E-99

ELECTRONICS < SEPTEMBER 4., 1959

The inset photograph above illus-
strates a special Arnold advantage: a
10-megawartc pulse-testing installa-
tion which enables us to test-prove
pulse cores to an extent unequalled
elsewhere in the industry.

For example, Arnold 1 mil Silectron
“C" cores—supplied with a guaran-
teed minimum pulse permeability of
300—are tested at 0.25 microseconds,
1000 pulses per second, at a peak flux
density of 2500 gausses. The 2 mil
cores, with a guaranteed minimum
pulse permeability of 600, receive
standard tests at 2 microseconds, 400
pulses per second, at a peak flux

density of 10,000 gausses.

The test equipment has a variable
range which may enable us to make
special tests duplicating the actual
operating conditions of the trans-
former. The pulser permits tests at
.05, .25, 2.0 and 10.0 microsecond
pulse duration, at repetition rates
varying anywhere from 50 to 1000
pulses per second.

This is just another of Arnold's
facilities for better service on mag-
netic materials of all description.
® Let us supply your requirements.
The Arnold Engineering Company,
Main Office & Plant, Marengo, 1ll.

wWARNOLD

SPECIALISTS In MAGNETIC MATERIALS

BRANCH OFFICES ond REPRESENTATIVES in PRINCIPAL CITIES
Find them FAST in the YELLOW PAGES

CIRCLE NO. 3 READER SERVICE CARD 3
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SHOPTALK . . . editorial

WESCON COMMENTS. If the 1959 Electronic Show and Conven-
tion had any one theme, it was that our industry these days is a
combination of vitality, versatility and dreams. Here’s why:

Show and convention budget was higher than ever—$400,000 com-
pared to $323,000 last year and $250,000 in 1957. Exhibitors numbered
857, up from 780 last year and 750 in ’57. Total number of booths
climbed to almost 960.

There was marked interest in possible easing of cold-war tensions
but no fear of the effects. Manufacturers are making a noticeable
effort to come up with new commercial products. However, there is
not yet the slightest indication of any deemphasis of military
electronics.

Comments of industry leaders in the West suggest they expect
the military market to hold up for some time because of the increasing
amount of new defense dollars that are going into electronics.

While optimistic about the military market in the foreseeable
future, many executives also indicate that the technical and economic
planning for space communications now being pushed by electronics
companies will keep a good slice of our industry growing in the
future. There is some opinion that in the event of a general military
cutback in the next few years the government would transfer much
of its effort and money to space activities.

The fact that there was a number of significant technical papers
at Wescon on space communication—covering antennas, telemetry
and data processing in particular—suggests that the prediction of
several executives that hundreds of communications satellites will
be in use in five years is more than a pipe dream.

Although the West is indeed a booming area for our industry, elec-
tronics leaders are the first to tell you that this area has no monopoly
on dreams or growth. In fact, all over San Francisco’s hotels during
Wescon and even over the ramp at the air terminal, there were signs
reading: “Engineers! Looking for a change? Move to Florida.”

Coming In Our September 11 Issue . . .

INSTRUMENTS FOR DESIGN AND PRODUCTION. The ability of
engineers to measure basic electrical parameters is as much a part
of the design and production procedure as the slide rule and soldering
iron. Today’s demands of military and space programs have pushed
the state of the art to the point where even Bureau of Standards
accuracies are inadequate in some measurement areas and non-
existent in others. The result has been some revolutionary trends
in instrument design which are still gathering momentum.

Next week, ELECTRONICS brings you a special report on electronic
measuring instruments by Associate Editor Bushor. This report has
been in preparation for a year, is the product of comprehensive
surveys and interviews and wide-ranging travels by the ubiquitous
Bushor. You’ll learn of the impact transistorization is making on
instruments, how human engineering is changing data display tech-
niques. You’ll see how the increasing need for measuring across
wider ranges of parameters is bringing about a basic change in
design philosophy. You won’t want to miss this important, infor-
mation-laden publishing event.

JAPANESE ELECTRONICS. The Japanese electronic industry has
made big strides in the last few years until it must now be considered
serious competition for our industry—at least in some areas. We
felt that a survey of the progress being made by Japanese engineers
was in order. The result is next week’s article by Associate Editor
Solomon. He describes the technical details of Japanese transistor
radios, portable tv, the famous Synchroreader talking book, com-
puters and other devices.

SEPTEMBER 4, 1959 - ELECTRONICS
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TRANSISTORS

SUBMIN PNP GERMANIUM

= TIRANSISTORS

“eold of RAYTHEON RELIABILITY

¢ a complete line
| ¢ proved performance — over 12 million in use
® new, attractive prices

AVAILABLE FROM STOCK in large production quantities

SUBMIN e Yer fo :{::' :vFeE : i
‘ Type Sivaler . Li=1 L=10
vl TCR?AM:I?TTE RS euivalcit voits Mo [ ver s 00w ver = 005w | I
N OR
_ CK4 2N404 —24 12 30 - -
i Temperature Range CK2s5 2N425 —20 4 30 18 1.0
—65°C to +85°C CK26 2N426 —18 6 40 24 0.55
CK27 2N427 —15 11 55 30 0.44
CK28 2N428 —12 17 80 40 0.33
I — 50 ma;I.,l = 5 ma; Ry = 200 &'I;I;;2 = 5 ma; Grounded Emitter Circuit
. SUBMIN JETEC-30 Ver Beta Power Gain Ico Noise Factor
GENERAL PURPOSE Type Secul i CLZSE," ave ave.
AUDIO olts all sig m
RSl Ree e o | B R B || g
Temperature Range CK65 2N465 —30 45 42 6 12
~65°C to 4+-85°C CK66 2N466 -20 90 a4 6 12
CK67 2N467 —15 180 45 6 12
JETEC-30 Ver fo Bet ol ,”
¢ GENERAL PURPOSE SUTepMelN Eiectrical mLal;. av(le'. a?/:. Cavl(,e. ;lve.
RADIO FREQUENCY Equivatent i Mc wul ohms
TRANSISTORS ' CK13 2N413 —18 2.5 25 12 70
e CK14 2N414 —15 6 40 12 80
: emperature Range CK16 2N416 ~12 10 60 12 90
—~65°C to +85°C CK17 2N417 -10 20 80 12 100

Dissipation Coefficients for all submin types: in air, 0.75°C/mW; infinite sink, 0.35°C/mW

SEMICONDUCTOR DIVISION

RAYTHEON COMPANY

SILICON AND GERMANIUM DIODES AND TRANSISTORS + SILICON RECTIFIERS + CIRCUIT-PAKS

L
New York, Plaza 9-3900 » Boston, Hillcrest 4-6700 « Chicago, NAtional 5-4000 + Los Angeles, NOrmandy 5-4221 » Orlando, GArden 3-1553

Baltimore, SOuthfield 1-1237 + Cleveland, Winton 1-7716 « Kansas City, Plaza 3-5330 + San Francisco, Flreside 1-7711
Government Relations: 1000 16th Street, N. W., Washington, D. C. — MEtropolitan 8-5205
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ANSCO
CONGRATULATES
HAZELTINE

on 35 years of leadership
in creative electronics

Th . - precision electro-mechanical assembly is typwal of
r‘Emelucts manufactured by Ansco for Hazellme
=

M e,

For thirty-five consecutive years, the Hazeltine Corporation
has been a pioneer and leader in the development of complex
electronic equipment and systems. Ansco is proud to be one of
the important subcontractors contributing its facilities and
talents to Hazeltine.

Ansco’s extensive contracting service is being used by Hazel-

tine in producing electro-mechanical assemblies for vital mili-
tary electronic equipment. The design and manufacturing-engi- l l S C O
neering departments of this contract service have cooperated

with Hazeltine in effecting cost-savings and improved product

reliability. BINGHAMTON, NEW YORK
Ansco has 2}1§0 been of service to many other leading pro- A Division of General Aniline &
ducers of precision equipment. Film Corporation

Chances are Ansco can contribute cost-saving, high-efficiency
design and production to your requirements. Want a complete
prospectus of our capabilities? Just drop us a note on your
letterhead. Address: Ansco, Contract Sales Department, Bing-
hamton, New York.
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—28 VOLTS DC

30+h

20000 25425V,
[—o
25+, 12V +-T0 ]66“'
L
o s
TO PREVIOUS STAGE TYPE =
2N384 L -
.
100-300 =+
L o300 2 2 7
=
Note: 620 Sl 100 AT, 12V,
all resistance values are i ohms. Y
all resisiors are 'y v L

FREQUENCY RESPONSE" 20 CPS TO 10 fic

Performance-
Proved

MAKIMUM OUTPUT VOLTAGE. 20 VOLTS peak fo peak
VIDEO AMPLIFIER CIRCUIT UTILIZING RCA-2N384

Note: ol resistance volues are in V5.
ol resistors are *a vatt,

10-50 ‘j-‘— TYPE 001§
&5 235 ot ) iny
h y more B Voo . L
T0 501 o i
D OHL . 810507 S E

GENERATOR

than +150 YOI 91512 vouTs o¢
uiltamperes Wil
'50-Mc-RF AMPLIFIER CIRCUIT UTILIZING RCA-2N384 AND I E I ;
2 years PROVIDING A MINIMUM POWER GAIN OF 15 db. 1

T T TcoMMON-EMITTER CIRCUIT, BASE INPUT, |
© 1 {AMBIENT TEMPERATURE = 25° ¢ |
0 1500; DC COLLECTOR-TO-EMITTER VOLTS =~ 2 |

D . IDC EMITTER MILLIAMPERES=1,5 o |
le | i el Tt .
dependable ? A |50 e L™ ... available from your local
1 41000} — x|
, N — 4 |L
L] f/" ié :1'{ 40f40000§ RCA
U RS RENSSE C TRl SEMICONDUCTOR
¥ 4 5 —i g g
L 4 z : H v 208 2oooo§ DlSTRIBUTOR
b— o

FREQUENCY — M¢

® Efficient operation up to 100 Mc. in rf-amplifier service and up to 125 Mc. in oscillator service,

® Enables practical design of rf, oscillator, video, and if circuits of transistorized radio, radar,
marker-beacon and navigation receivers, and other electronic equipment.

Designers of transistorized high-irequency electronic equip- T~
. . . Characteristics
ment now have the advantages of local sources of supply for Maximum Ratings At Ambient
RCA semiconductor deviees. Of particulur interest is the news Absolute Maximum Values Temperature
it T U AT I DRTIT T A NG QAo Sy -
U.mt RCA-2N324 N H.I DI\I'I i\ II;.\.\.blSthb of the germa Collector- | Coltector | Transistor Dissipation | smalt- | alpha:
num p-n-p type are immediately available through your local to-Base Milli- | Milhwatts csdfrré?]'t 'f:‘:é:"
RCA Semiconductor Distributor. voits - gramperes 1y s ¢ [atss-c [t 71 o] Caner Mc
o . S . 4 - 1 0 35 60 100
RCA-2N381 features high collector dixsipation, high trans- 0 2 = ! 0

conductance, low input and output capacitance, and excellent

high-frequency response. RCA-2N381 is expecially popular for For other information on RCA-2N3s4 DRIFT TRAN-

service in either linear-type or pulse-type video-amplifiers fea- SISTOR=—or on any RCA TRANSISTORS ot SILICON
turing fast rise time. Typical circuits and technical data for RECTIFIERS —contact your local RCA SEMICON-
this outstanding unit are shown here. DUCTOR DISTRIBUTOLR.

RADIO CORPORATION OF AMERICA

Semiconductor Products = Distributor Sales Harrison, New Jersey

®
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Why is this Product Guide
the most valuable source of
technical and buying
information in the
electronics industry?



The industry has contributed generously by
suggesting new product categories, additional
product breakdowns, and comprehensive cross
references. The plaques illustrated are the awards
to everyone in the industry who contributed.

GREATEST NUMBER OF ADVERTISERS

42 percent more advertisers (699 manufacturers) in this year’s issue than in any 5

competing directory provide the most complete and comprehensive “product - ® \*‘,4

review” available to buyers of electronics and allied products, materials, services. e
W

VALUABLE 64-PAGE REFERENCE SECTION
Prepared especially by the 25-man editorial staff of electronics, this 64-page

section is designed to assist the buyer by providing him with market
data, electronics applications, market distribution, market reports and books,

industry organizations and services.

MANUFACTURERS’ SALES OFFICES “MAP-KEYED"
Local sales offices with names, addresses and phone numbers are keyed
to a territorial map so buyers can immediately locate the nearest source
of supply or obta:n specific information.

ADVERTISED PRODUCTS UP-DATED WEEKLY
Advertisers in the electronics BUYERS’ GUIDE use the
52 regular issues of electronics magazine to promote new products
and keep the industry informed about their latest technical
developments. electronics advertisers are offered the opportunity

to up-date their product advertising by keying it to the
catalog-type advertising in the BUYERS’ GUIDE.

The “GUIDE” sells the products you promote in regular weekly issues of electronics.

electronics BUYERS’ GUIDE and Reference Issue

@ A McGraw-Hill Publication « 330 West 42nd Street, New York 36, New York Q



Puzzled by ground loop
problems? How to rescue
microvolt signals

from volts of noise?

...HERE'S WHY

KIN TEL'S DIFFERENTIAL DC
AMPLIFIERS FIT IN

INSTRUMENTATION SYSTEMS

180db DC, 130 db 60-cycle common mode rejection with balanced
or unbalanced input e Input completely isolated from output e
Input and output differential and floating ¢ 5 microvolt stability
for hundreds of hours e .05% linearity, 0.1% gain stability ¢ Gain
of 10 to 1000 in five steps ® > 5 megohms input, < 2 ohms output
impedance ¢ 100-cycle bandwidth e Integral power supply

These are just a few of the many outstanding features of the
Model 114A differential DC amplifier. .. features that make this
amplifier really work in instrumentation systems...features that
will help solve your instrumentation problems today.

Ideal for thermocouple amplification, the 114A eliminates ground
loop problems; allows the use of a common transducer power sup-
ply; permits longer cable runs; drives grounded, ungrounded or
balanced loads; can be used inverting or non-inverting. Price $875.

e ) For additional information and technical literature on this
differential DC amplifiers.. exceptional instrument, write or call KIN TEL—the world’s largest

convenient, interchangeable plug-in manufacturer of precision, chopper-stabilized DC instruments.
mounting in either 6-amplifier

19-inch rack mount modules or

single-amplifier cabinets, KIN TEL manufactures electronic instruments for

measurement and control, and closed circuit TV.

5725 Kearny Villa Road KINT EL

San Diego 11, Calif, S =R =
Phone: BRowning 7-6700 L ) §"“5'g
Representatives in all major cities Y eLecTronics, ul;éw'.x
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BUSINESS THIS WEEK

ELECTRONICS NEWSLETTER

SOVIET COUNTERMEASURES experts claim to sion will build airborne intercept radar. Kagle -

have developed a method for canceling the effect
of noise jamming. Tass reports that a jam-cancel
system operating on empiric statistical principles
has been designed by M. Alexandrov of the Soviet
Academy’s Radio-Electronics Institute. Alexan-
drov’s design ascertains frequency charuacteris-
tics and power levels of the jamming signal,
apparently with spectrum analvzers and comput-
ing circuits, and generates an “artificial counter-
flow of radio sounds” to selectivelv cancel the
noise. Prototype of the new apparatus will
shortly be placed on display at Moscow’s Exhibit
of Soviet Economic Accomplishments.

SELIF-GUIDED BUSES mayv result from a series
of tests now being undertaken by Chicago Tran-
sit Authority. CTA has outfitted a battery-
powered industrial plant truck with electronic
controls supplied by Barrett Electronics. North-
brook, Ill. Truck will be used for intraplant
deliveries at CTA’s South Shops. Truck scoots
around at a top speed of nine mph. honks warn-
ing of its approach, halts automatically at pro-
grammed loading or unloading points. stops for
closed doors or objects (or people) in its path.
Truck-borne sensing gear picks up guidance sig-
nals from continuous closed loop of cable laid
around the shops. Controls cost about $12.000.
After trials in the shops. CTA will conduct field
tests over a section of highway specially equipped
with guide wires to carry the signals.

Radar echoes  from  deserts, forests. cultivated  fields,

swamps and other types of terrain are all differeat
and tend to complicate airhorne radar mapping. Good-
year Aircraft is now working on a Narvy project to
pinpoint the differences for future airliorne map-
makers.,  Adirhorne  strip-mapping  radar  and  aerial
cameras  coupled eith  groundbased computers and
analyvzers 1will he used to gather and correlate terrain
data.

VOICE OF AMERICA will build a $10-million radio

relay station in Monrovia, the Liberian govern-
ment says. The station in the Liberian capital
will be the most powerful radio link in Africa.

NAVY’S EAGLE long-range air-to-air missile svs-

tem moves nearer completion as more subcon-
fractors fill out the industry group responsible
for its design and development. Bendix is prime
contractor for the missile, with the Bendix re-
search labs subcontracting electronic guidance
equipment and Bendix Pacific handling design
and production of subsyvstems. missile assembly
and testing. Grumman is subcontractor for air-
frame and propulsion system. launching system
and some of the ground handling gear; Sanders
Associates will desion the “seceker” for homing
on target: Litton Industries will develop a tacti-
cal computer: and Westinghouse’s Air Arm divi-
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a long-range weapon meant to counter hostile
planes or air-breathing missiles—will be launched
from an aircraft dubbed Missileer, whose manu-
facturer has yvet to be announced.

Japanese transistor radios will be marketed in this country

under Bulova Watelh Co. braud for the Christmas trade.
Matsushita Electric will export A5.000 mercury-hattery
poeered sets through its New York agent. Maco Elee-
tric. Corp.. betwceen September and Decenher. and
another 15.000 sets early next vear. Bulova will sell the
radios,

SPACE TECHNOLOGY is “not as far advanced

. as we had thought.,” NASA administrator
T. K. Glennan told the USAF Symposium on
Missiles and Space Technology last week. Ratio
of successful launches to “successful failures”
is not much improved over a vear or so ago. and
today in every shot “there is little or no margin
for even a slight deviation from planned per-
formance or parameters.” is view: sober but
not pessimistic. Meanwhile., NASA fired two
Nike-Asp rockets from Wallops Island, Va.. whi~h
ejected sodium vapor from 50 to 150 miles up
to provide ground observers with basic data on
wind activity: United Control Corp., Seattle. got
a contract to build a thermal sensing svstem for
Project Mercury so the man-in-space can know
when his retro rockets fire; and Aerojet-General
gave a $300.000 contract to MB Electronics, New
[Taven. Conn.. to build an electronic and electro-
mechanical test system for A-G’s rocket engines.
The MB svstem will duplicate in-flight vibration
conditions. said to be direct or indirect cause of
40 percent of all service tailures.

Basic research program of the Defense Department is

expanding as the Washington climate for sueh spend-
ing improrves. Herbert York. director of research and
engineering. cited tico priority areas in recent WESCON
luncheon talk: materials, in which area basic research
jumped 25 percent last vear. more than doubled this
year, and will go an rising: and oceanography. which
relates 1o almost every aspeet of the submarine defense
program.

UNDERWATER RECONNAISSANCE is one of sev-

eral areas in electronic countermeasures recently
stimulated by Defense Department contracts.
Hoffman Labs, Los Angeles, is now working on
a $5.9-million contract from Navy Bureau of
Ships for production of passive ecm (reconnais-
sance) gear for underwater and surface craft.
Contract is for equipment developed by Hoffman
under a previous R&D contract. RCA meanwhile
is winding up a contract from Signal Corps for a
communications jammer, Gilfillan Bros. is work-
ing on a dyvnamic target and countermeasures
simulator for the same agency. and Polarad
Electronices is pushing a “quick reaction” USAF
contruact for a specialized ecm receiving system.

11



ROHN

SELF SUPPORTING

COMMUNICATION
TOWER

(This radar weather tower of KSTP-TV,
Minneapolis, uses the 3 lower sections of
the ROHN "'Self-Supporting”’ tower, Note
construction, design and size.)

HERE ARE THE HIGHLIGHTS OF THE ROHN *'SS'* TOWER:

* 130 1. in height, fully self-supporting!
Rated a true HEAVY-DUTY steel tower,
svitable for communication purposes,
such as radio, telephone, broadcasting,
etc.

Complete hot-dipped galvanizing after
fabrication.

*Low in cost—does your job with BIG
savings—yet has excellent construction
and vnexcelled design! Easily shipped
and quickly installed.

FREE details gladly sent on request.
Representatives coasi-to-coast.

ROHN Manufacturing Co.

116 Limestone, Bellevue,
Peoria, lllinois

“Pioneer Manufacturers of |
Towers of All Kinds” .

WASHINGTON OUTLOOK

WASHINGTON—SEVERAL MAJOR ELECTRONICS projects may undergo
stretchouts or cutbacks as a result of the administration’s order to hold
defense spending in fiscal 1961 at this year’s $41-billion level. As devel-
opment and production schedules stack up now, increased spending would
be inevitable. Pentagon outlays would top the proposed $41-billion ceil-
ing by well over $1 billion.

The first big cut so far has been the Air Force’s decision to trim new
orders for Convair B-58 bombers this year from 40 to 32.

Still in the works is a decision on the Air Force’s Mace surface-to-
surface missile. Mace’s Atran guidance is built by Goodyear Aircraft,
with inertial guidance from AC division of General Motors. Congress
knocked out $127.5 million from the funds earmarked to buy the missile,
but authorized the Pentagon to transfer an extra $150 million from other
projects for any tactical or strategic missile program.

The Air Force wants to use funds saved by cutting B-38 production
to buy more Maces. Gen. Lauris Norstad, NATO’s commander, wants
the all-weather tactical missile badly. But William M. Holaday, Defense
Secretary McElroy’s special assistant for guided missiles, has recom-
mended against further production.

® The Army is fighting once more for money to produce Western Elec-
tric’s Nike-Zeus anti-ICBM system, seeks at least $1 billion to start
work. This is roughly three times the current project budget. Ex-
perimental production of a transistorized computer for Zeus is now
underway. There’s strong Pentagon opposition to Army’s proposal
to tool up for Zeus production.

The Army also wants a whopping increase in funds to modernize
its combat forces. Electronic communications and surveillance equip-
ment are high on the shopping list.

Included also are target locators which spot enemy targets and
transmit data to automatic weapons; lightweight radios with im-
proved range and reliability; reconnaissance drones; reconnaissance
aircraft with advanced radar and infrared detectors; an improved
walkie-talkie the size of a desk telephone,

® Air Force wants to continue output of B-52 and B-58 bombers for
another year, and to push development of the B-70 and F-108, while
bringing ICBM production into high gear. But there’s considerable
Pentagon sentiment in favor of halting production of manned aircraft
and moving directly to a strategic missile force.

Air Force’s Titan ICBM (guidance by Bell Labs, ground control
computer from Remington Rand Univac) is on the griddle. Its elder
brother Atlas (command guidance by GE, inertial guidance by Arma,
ground control computer by Burroughs) is now only “a few days”
from being accepted as ready for combat use, according to a high
Pentagon source. Development of the more advanced Minuteman
(guidance by NAA’s Autonetics division) is continuing successfully.
With these rivals, Titan’s value is minimized, and the budget pinch
makes it extremely vulnerable.

Each service is pushing for its own global communications net-
work. The Air Force’s 480L project (ITT) and the Army’s Unicom
system (Western Electric) are out on contract. There’s a long-range
Pentagon plan to make one military system serve all three services,
but it’s far enough in the future that the two existing projects are
in no immediate jeopardy.

Navy wants a big boost in funds for all-weather aircraft and anti-
submarine forces. Its prospects for an increased budget are good.
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. u 0 4 W e ] & 20088
U™ § Audio Oscillator

telemetry

and

low frequency
oscillators

Pictured here are six of the most widely used oscillators
in electronics. All employ the highly stable, dependable,
accurate resistance-capacity circuit. They require no zero
setting. Output is constant, distortion is low and frequency
range is wide. Scales are logarithmic for easy reading; all
are compact, rugged and broadly useful basic instruments.
Brief specifications are given below; call your & rep for
demonstration or write direct for complete data on any e |
instrument, ok . s |

é& 200CD
Wide Range
Osciilator

& 200J
Interpolation
Oscillator

& 2007
Telemetry

8 & G‘, Oscillator

cali- . .
Model | Fregquency brotion | Output to r':‘eeﬁ:"gﬂ Maximum |Max. Hum | Input

Range  |pccuracy | 690 Ohms| "ygaq® | Distortion | & Noise { | Power Price

20 cps to o 1 watt 1% 20 cps
200AB 40 KC +2% (24.5 V) 600 ohms

(4 bands) 10 40 KC

20000 | 00KE | +2% | 169 MW | 600 ohmee “SBoke 0.1% 75 | $170.00
(5 bands) | ° | 10 volts 1% 500 KC e watts | $170-
and above

6 cps to

2004 (G%K%) 1%t | (S0 M¥ leagonms* | 0.5% 0.1% | 90 | $300.00
ands

250 cps to
2007 100 KC +1%1
{5 bands)

20 cps to

201C (3233»;55) +1%¢ fa‘g"’s“‘f) 600ohms |  0.5%% | 0.03% |75 |$225.00

0.05% | O3 |$150.00

& 201C
Audio
Oscitlator

160 mw

B0 MK t600ohms* | 0.5% | 0.03% | oo | $450.00

watts

202¢ (slggr:(dc) +2% | J90™¥ 60aonms* | 0.5%§ | 0.1% whits | $300.00
S,

*Internal impedance is 600 ohms. Frequency and distortion unaffected by load resistance.
Balanced output with amplitude controi at 100. Use line matching transformer for other con-
trol settings. **Internal impedance approximately 600 ohms with output attenuator at 10 db
or more. Approximately 75 ohms below 5000 cps with attenuator at zero. tinternal, non-op-
erating controls permit precise calibration of each band. $0.5%, 50 cps to 20 KC at 1 watt
output. 1.0% over full range at 3 watts output. §0.5%, 10 cps to 100 KC. 1.0%, 5 to 10 cps.
2.0% at 2 cps. 3.0% at 1 cps. Measured with respect to fult rated output.

HEWLETT-PACKARD COMPANY

1015A Page Mill Road ¢ Palo Alto, California, U.S.A.
Cable "HEWPACK" * DAvenport 5-4451
Hewlett-Packard S.A., Rue du Vieuvx Billard No. 1, Geneva, Switzerland
Cable "HEWPACKSA' « Tel, No. {022) 26. 43. 36

Field representatives in all principal areas €036

& 202C
Low Frequency
Oscillator

pioneered the world-famous resistance-capacity oscillator circuit

ELECTRONICS - SEPTEMBER 4, 1959 CIRCLE NO. 13 READER SERVICE CARD 13



b -

14 CIRCLE NO. 14 READER SERVICE CARD SEPTEMBER 4, 1959 - ELECTRONICS



RS  READY NOW FOR
SRR - “2nd GENERATION
SPACE VEHICLES!

When “second generation” space vehicles
become operational, the readout of their
performance will be monitored by Brush
militarized equipment already in existence.

For instance, the 100-Channel Operations
Monitor that will record 100 channels of data
simultaneously — en a chart 12" wide!
Complex checkouts are simplified.

Or 2- and 6-channel systems (including
oscillograph and amplifier)...or the combination
Analog and Sequential Recorder.

All equipment complies with Mil. E-16400,
Mil. E-4158, Mil. E-4970 and
other specifications as required.

For maximum reliability, equipment utilizes
fast-response electric writing, proven on
critical operational sites such as DEW Line,
Jupiter and Thor checkouts.

It will pay to get familiar with this equipmenf)
now — before you are
confronted with prototype!
design problems. Brush
engineers are available to
give you needed details,
or write us direct.

!)I‘USh INSTRUMENTS

DIVISION OF

37TH AND PERKINS CLEVITE | CLEVELAND 14, OHIO
COoORPORATION
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For .052 application holes on .400 conters

New

Patents Pending

Test Jacks for Printed Circuits

Designed for permanent assembly to printed
circuit boards, these new test jacks by Ucinite
are easily accessible to standard . 080 test probes
and eliminate the need for individual adaptor
boards.

Simple, economical construction ensures reli-
ability and reasonable cost. Gold-over-silver-
plated beryllium copper contacts provide de-
Eendable, low-resistance connections. Nylon

odies are available in eleven standard code
colors specified as follows: Part number

(119437) plus letter suffix... A-Opaque

White, B-Red, C-Black, D-Brown, E-Green,
F-Orange, G-Blue, H-Yellow, J-Gray,
K-Violet, L-White translucent.

With an experienced staff of design engineers
plus complete facilities for volume production
of metal and plastic parts and assemblies,
Ucinite is capable of supplying practically any
requirement for fasteners, connectors, switches
and other small metal and metal-and-plastics
assemblies. Call your nearest Ucinite or
United - Carr representative for full informa-
tion or write directly to us.

Manufactured by

The UCINITE COMPANY

Division of United-Carr Fastener Corporation, Newtonville, Mass.
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FINANCIAL ROUNDUP

New Dividends Keep Flowing

DIVIDEND ANNOUNCEMENTS from
both commercial and military ori-
ented electronics companies indi-
cate a continued high level activity
for many segments of our industry.

* Magnavox Co. board of di-
rectors will give consideration
next month to a plan to increase
dividend rates if stockholders ap-
prove a two-for-one stock split.
The company plans to establish a
$1.00 per share annual dividend
rate payable quarterly.

¢ Boeing Aircraft stockholders
will receive dividends of 25 cents
a share as a regular third quarter
issue next Thursday. This will be
payable to shareholders of record
on Aug. 20. Boeing reports sales
of more than $667 million for the
six months ended June 30 this
year. Net earnings amounted to
$3,551,688 for the period. Unfilled
orders on June 30 totaled $2,387,-
000,000, of which $738,000,000 is
for commercial jet transports.

e Hoffman Electronics Corp., Los
Angeles, will mail dividend checks
on Sept. 30 to shareholders of
record on Sept. 11. The amount
will be 15 cents a share. The firm
reports second-quarter earnings
up 48 percent with sales totaling
$10,912,712, as compared with $8,-
613,449 a year earlier. Company
president H. L. Hoffman informs
shareholders that semiconductor
sales were about $5 million for the
first six months of this year, as
compared with $5,751,000 in all of
1958.

e Garrett Corporation, Los An-
geles, will issue a three-percent
stock dividend on Sept. 28 to
shareholders of record on Sept. 2.
Stockholders will receive one
share for every 33} shares held.
The stock dividend is out of cur-
rent earnings and is in addition
to a cash dividend of 50 ceats a
share payable quarterly.

e American Electronic Labora-
tories, Inc., Philadelphia, will ask

shareholders to vote on a five-for-
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one stock split plan approved by
company directors last month.
Company spokesmen estimate that
current contracts and the outlook
for the balance of this year should
put sales volume over the $2-mil-
lion mark. Last year’s volume was
$1,185,045 with per-share earnings
at §1.89. The company manufac-
tures electronic and medical re-
search equipment.

s Television-Electronics Fund,
Chicago, issued a dividend last
week of 8 cents a share from in-
vestment income, payable to share-
holders of record on Aug. 3.

¢« ACF Industries will issue
quarterly dividends at the rate of
622 cents per share to stockholders
of record on Aug. 28,

* Columbia Broadcasting plans
to issue quarterly dividends of 221
cents per share on Sept. 11 to
stockholders of record on Aug. 28.

25 MOST ACTIVE STOCKS

WEEK ENDING AUGUST 21

SHARES

(IN 100's) HIGH LOW CLOSE
Int! Tel & Tel 665 353 33 341
Sperry Rand 657 28V 2288 23z
Avco Corp 613 14 13 132
Gen Tel & Elec 587 %Ys 71 733%
El-Tronics 572 133 13 1%
Zenith 562 106 98 101
Burroughs 505 3214 0% 0%
Gen Electric 484 81% 783 80%
Gen Dynamics 444 Sl  48Y% 483
Univ Control 443 18 16v2 173
Raytheon 431 50 46% 4658
RCA 370 637%  60% 623
Texas Instr 362 137 125va 133V
Westinghouse 335 913 873 8912
Beckman Instr 277 56v2 S04 5412
Philco 217 25%  23%  25Y%
Reeves Soundcrft 254 9 8% 8%
Ampex 222 83% 77% 82y
Elec & Mus Ind 222 % 6% 7
Standard Coil 220 17%  15% 16
Dynamics Corp 196 1014 93g 97
Amer Bosch Arma 195 297 2Ma 28%
Litton Ind 181 11133 103 1104
tntl Bus Mach 162 431 412 426
Siegler Corp 162 29 2634 28%%

The above figures represent sales of electronics
stocks on the New York and American Stock
Exchang s. Listings are prepared exclusively for
ELeCTRONICS by Ira Haupt & Co.

STOCK PRICE AVERAGES

(Standard & Poor’s) Aug. 19, July 22, Change From
1959 1959 One Year Ago

Electronic mfrs, 88.89 100,77 +57.2%
Radio & tv mfrs. 107.44 118.20 +109.6%
Broadcasters 94.81 103.24 +43.5%

STRAIN ®
RELIEF |
BUSHING@

for standard
and special
wires & cables

ELECTRICAL

'CORDS & CABLES

FREE TEST SAMPLES will be sent on the

receipt of the sizes of the wires you are using.

MANUFACTURING cO.
KENILWORTH 2, NEW JERSEY

—SA
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DRIVE AND CONTROL IDEAS
FOR ENGINEERS

REMOTE CONTROL

Reliable synchronization at high tempera-
ture is made possible by S. S. White fiex-
ible shafts on 'this actuator system for
jet afterburner nozzles. The job assigned
the shafts was to synchronize the system
to permit multipoint installation and
smooth, even application of power . . . at
ambient temperatures up to 650F! To see
how flexible shafts simplify design, pic-
ture doing this with solid shafts, gearing,
universals. and other paraphernalia, around
a 360° bend . . . and then imagine in-
stalling it!

-l
]

POWER DRIVE

Running cool at 45,000 rpm! The

S. S. White flexibte shaft on this
grinder-mifler permits the use of
carbide and diamond tools at speeds
that were previously unknown to hand
tools. The flexible shaft drives the
handpiece from a Va-hp motor
suspended over the table at speeds

up 45,000 rpm, without overheating and
without vibration. A good point for
designers to note is that in many cases,
the higher the speed of a flexible
shaft, the better the performance.

=7

IN FLEXIBLE SHAFTS /

S. S. WHITE INDUSTRIAL DIVISION (Dept. E)
10 East 40th Street, New York 16, N. Y.

FIRST NAME
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: Tips on better
- designing

. with

. flexible shafts

COUPLING

Alignment and vibration problems are solved by

an S. S. White flexible shaft on this railroad

brake controller. The device detects wheei slip-
' page during braking, by means of rotary switches
on each axle that detect changes in relative move-
ment between pairs of wheels on the truck. If
damaging siip occurs, the device releases brake
pressure until slippage stops. A flexible shaft
is fitted to the axle and drives the rotor in the
switch, eliminating alignment problems and pre-
venting excessive axle vibration from reaching the
sensitive device.

!

Standard S. S. White flexible

shafts are available “off the sheif,” j§f
making many savings possible.
Write for bulletin 5801.

USEFUL DATA ON SELECTION and APPLICATION!

S. S. White also offers engineering service
and comprehensive selection of fiexible shaft
sizes and types to meet special requirements.

Write for bulletin 5601,

SEPTEMBER 4, 1959 - ELECTRONICS



RADAR...
dishes and pedestals
by Avco/Nashville

A 8 Today, radar takes many forms and handles
= o M * many different tasks. Construction of a radar
——— nnit calls for several specialized design,

/ - \ —f— W, engineering and production capabilities.
2 | f R L .
'AA \ == : Such specialized capabilities are available at
e — - pe— -
V Q) y

Aveo’s Nashville Division. At its large plant
in Nashville, Tennessee. Aveo/Nashville

/A . ) C - . . . .
. ) } specializes in the design, engineering
{ / T | and construction of radar antennas or dishes.

It also offers complete facilities for
producing pedestals for large radars.

Recently the MPS-16 radar antennas

and pedestals were manufactured by

Aveoy Nashville. Today, Aveo/Nashville is
at work on the antenna and pedestul of

the FPS-26 radar. researched and developed
by Aveo’s Crosley Division, that will stand
three stories high and be housed in a radome
about 50 feet in diameter. Also in production:
very small radar antennas fur use in the
Mach 3 military aireraft that will be
operating in the early 1960’s. These use
Aveomb, stainless-steel honeyecomb.

Radar antennas of the conventional rod type,
glass lay-up, and stainless-steel honeycomb
are all within the proven capability

of Avco/Nashville’s engineering and
production facilities,

Aveo/Nashville has the capacity as well as

the capability for more pedestal and antenna
work, and invites inquiries from radar

prime econtractors. Write to: General Sales
Manager, Nashville Division, Aveo
Corporation, Nashville, Tennessee.

UNUSUAL CAREER OPPORTUNIYIES FOR QUALIFIED SCIENTISTS AND ENGINEERS . . . WRITF AVCO/NASHVILLE TODAY.

Avca/ Vi AL
Nashville it \Paf §é



“We've found . . .
a fast, top quality
source for

CUSTOM-MADE
WIRE-WOUND
COMPONENTS!"

Precision, Inc. offers fast, dependable
service with the finest quality control on
miniature wire-wound components built
to your electrical and mechanical speci-
fications. Our engineering staff is easy to
work with . . . offers you prompt, per-
sonal service and close coordination on
every order! Product reliability and qual-
ity i1s guaranteed tops—our complete
plant operates under MIL-Q-5923C
quality control procedures.

If your product requires winding in fine
wire sizes, along with molding, machin-
ing, encapsulating and assembly—then
Precision’s specialized facilities can be
put to work for you—AND WE'LL
DELIVER ON SCHEDULE!

Pl also manufactures a complete line of high
quality precision and vitreous enamel resis-
tors. Precision types available with axial or
radial leads, specialized treatments or encap-
sulating techniques, tolerances up to 1/50%.
Vitreous Enamel types include fixed, adjust-
able, tapped and pigtail.
cotolog ond

] specification sheets!

é; E precision, inc.

i/) 4750 Fronce Ave. No. * Minneapalis, Minn.

WRITE TODAY ...
—for fuily illustrated
facilities brochure,
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RADIATION DETECTION

RO AND MEASURING INSTRUMENTS [l
Units 1957 Establishments

Units

200,000

150,000

100,000

50,000

Establishments [N

Self Reading High Range High Sensitivity
Dosimeters Survey Meters Laboratory Equipment
: Low Range Dose Rate
ource:
Business dnd Defense SRy Mot ung:l::::':::e

Services Administration

Atomic Gear: $40 Million

ATOMIC INSTRUMENTATION is one of
the fastest-growing segments of the
electronics industry with factory
sales for last year roughly esti-
mated at $40 million.

Business and Defense Services
Administration has recently added
to the limited facts available on
this important market by issuing
its report on radiation detection
and measuring instrument produc-
tion. Report data was collected in
a survey conducted in 1958 among
all known producers.

The BDSA report covers the 1957
production of five types of radiation
instruments: Self-reading dosime-
ters, low-range survey meters, high-
range survey meters, dose-rate and
total-dose calculators and high-
sensitivity laboratory equipment.

Self-reading dosimeters, with to-
tal production of 160,132 units in
1957, far exceeded unit production
records of the other four instru-
ments. Chart above shows the total
unit production for each of the five
instrument types and the number
of producing establishments.

Analysis of survey details shows
that the New England and Atlantic
states account for most of the pro-
duction of nucleonic instruments.
For instance, over 90 percent of
sensitive laboratory radiation
measuring instruments are pro-

duced in Massachusetts, Connecti-
cut, New York and New Jersey;
46,694 units were produced in this
area, compared with 50,100 units
for the whole nation.

However, the North Central and
Pacific states are also actively par-
ticipating in the manufacture of
nuclear electronic equipment.

Of nine establishments produc-
ing self-reading dosimeters, five are
situated in the North Central and
Pacific regions. Sligthly more than
half of all low-range survey meter
producers come from these two re-
gions, a third of the high-range
survey meter makers and about 70
percent of dose-rate calculator and
sensitive radiation measuring in-
strument manufacturers.

Summaries of the radiation in-
strument survey are available from
the Bureau of Census, as part of
its Facts For Industry series.
Questions on content should be ad-
dressed to the Scientific Motion Pic-
ture and Photographic Products
Division of BDSA in Washington,
D. C.

FIGURES OF THE WEEK
LATEST WEEKLY PRODUCTION FIGURES

. Aug. 14, July 17, Change From
(Source: EIA) 19959 ' 1259 ! One Ygear Ago
Television sets 149,314 83,907 +19.9%
Radio sets, total 261,210 198,703 +15.0%
Auto sets 69,288 59,425 +52.1%
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A model for every mission

LFE pioneered the development of fully automatic,
self-contained, lightweight Doppler Radar Naviga-
tion Systems. A continuing research program has
resulted in the design of systems for every type of
aircraft . . . from helicopters to supersonic jets . . .

with a model for
mission.

For example, LFE Dpio-
neered the Doppler system
which provides hovering
mode, vertical rate, and

every

eadership

the low altitude performance required by helicopters
in Anti-submarine Warfare. For Airborne Early
Warning Aircraft LFE designed the system which
emplovs ERDR (Earth Rate Directional Reference)
. a North seeking compass system accurate to
better than 0.25°. And at LFE, Doppler-Inertial, the
navigation syvstem of tomorrow, is a reality today
. another pioneering achievement resulting from
LFE Leadership from Experience in avionics.

rom ‘- xperience

LABORATORY FOR ELECTRONICS, INC.

ENGINEERS — LFE ofters outstanding opportunities for employment
in Navigation — Radar & Svurveillonce — and Computer Systems,

Instruments and Components.

1079 COMMONWEALTH AVENUE * BOSTON



EXCITING NEW SILICON TRANSISTOR

A rugged package — easier to mount, with greater
strength and lower thermal resistance. Has good beta lin-
earity and switching characteristics good high frequency
betas , low saturation voltage. Ratings up to 100 volts
available.

HI1-POWER STUD-MOUNTED
1 m SILICON TRANSISTOR

Type Veb Max. Volts le max.Amps B Typicai Res Typical (Ohms)

2N 1208 60 5 35 1.5

2N120% 45 5 40 1.5

2NI1212 60 5 25 2.5
APPLICATIONS Regulated Power Supplies . . . High Current Switching . .. High Frequency Power Amplifiers

Send for Bulletin No. 1355M

Improved switching speed and input characteristics.
High-current capabilities with good power handling abil-
ity (5w @ 100°c). Rated and tested at 60v.

Type Veb (B) Typ. lnput Typ Saturation Switching
Max. Volts | Min. Voltage (Volts) Resistance (Ohms) Charactenistics (usec)
ST4100 60 15 2.5 10 i tr .2
o — — ts .2
I te .2
I
APPLICATIONS . .. magnetic core memory . . . high level multivibrators . . . buffer amplifiers . . . clock source

Send for bulletin 1355X

New silicon logic transistor with speed surpassing the

150mc VERY HIGH %stist' sillicon ty]ff, pluﬁ unusual power handling ability.
m FREQUENCY TRANSISTOR B e ot of 50 Ang 40 respettively:
Min. Typical Max. Test Conditions
@ D.C. Current Gain hre 20 40 | — I¢ = 10ma, Vg =10V
" | | D.C. Collector Saturation Voltage Vcr 5 0.7v l¢ = 10ma, Iy = Ima
i | TYPE Collector Cutoff Current lco 2 5 ua Veu = Rating
l 4 ! 2N1139 Output Capacitance Cob — 8 12 put Ven =10V, 1 = 0 mA
| | High Frequency Current Gain hfe 5 15 — l IF5=<2?(;nr%AVCE =10v
l Delay Time td 6 musec.
‘! :‘] | Rise Time tr — 12 musec.
Fall Time tf - 10 I musec

Send for bulletin TE1355 B2

This transistor features universal application (replaces
UNIVERSAL 2N337, 2N338, 2N1005, 2N1006) and high frequency re-
u 50mc LOGIC TRANSISTOR o G (o0
Typ. Alpha Beta Co (Typical) Max. Typ. Saturation
ﬁj — -;—;;*? $T3031 70 50 2 20 40
APPLICATIONS ... flip-flops .. . IF and video amplifiers . . . transistor logic . . . pulse amplifiers
Designed to provide minimum storage times under severe
base overdrive conditions in transistor logic circuitry.
- LOGIC TRANSISTOR changeability; low R., assures reliable operation at high
temperature.

sponse, with low saturation resistance, low input impe-
Type Cutoff (Mc) Typical Cuut) (Volts) Resistance (ohms)
Send for bulletin 1353X
STABISTOR COUPLED
5 Tightly controlled input characteristics provide inter-

Typical Typ. Alpha Switching
Type Be_ta ‘23 rlr:ax. Saturation Cutoff (Mc) Characteristics
Typical olts) Resistance (ohms) (usec)
—— - $T3030 12 15 40 50 tr .05
B

Dl—— ty .20

tr .10

APPLICATIONS ... designed specificaily for SCTL and DCTL circuits (write for descriptive paper on SCTL)

Send for Bulletin 1353Y
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DEVELOPMENTS FROM TRANSITR

...added to
THE INDUSTRY’S
MOST COMPLETE
LINE

gt

[J B DN
Maximum
Mimimum Maximum Typical feo (@ 25°C
JAN TRANS|ST0R Curre(nBt Gain Colleﬁtor’ Vt))ltage Cut-oﬁ(};vaeguency acn‘:! (Vc ;\dax. FEATURES
) Volts c ua
JAN-2N118 10 30 10 1 o Only Jan Silicon
__i Transistor
Maximzumc
Minimum Maximum Typical lco @ 25°
SMALL S|GNAL Current Gain Colle%l\?r Vt;ltage Cut-oH(Fr;'e%uency afr% }Ic ;\dax. FEATURES
. (B) olts, B ua
2N333 18 45 7 50
— = fg 2N335 37 45 10 50 o Low leo
2N4380 40 45 11 5 e Operation to 175°C
ﬁ IN543 80 45 15 5 o 200 mw Power Dissipation
ST905 36 30 10 10
Max. Power
4 HIGH SPEED c Typii_al c Maximum g Maximum @ Doigsicpatiol;l 0 FEATURES
ut-off Freq. ollector Voltage ollection Saturation 100°C ambien
SW|TCH|NG (Mc) (Volts) Resistance (ohms) (mwﬁ"
ST3030 50 15 60 50 + High Frequency Operation
— §T3031 70 20 65 50 o Low Saturation Resistance
- -—g IN1139 150 15 70 500 o Low Ico
i 2N337 20 45 150 50
] 2N338 30 45 150 50
{
’ . Typical
R Max. Power Maximum Minimum DC TYR?S"éa' St%rargtlel s
nax. q :
MED'UM POWER Dnscs;;;:tl(ownagttys)zs C Colleé:\t/%r"\g)oltage Current Gain Time a{limea
(usec)  (yse0)
ST4100 5 60 15 .2 4
2N545 5 60 15 3 .5 . Fas:‘vaitching
+ High Ve
2N547 5 60 20 .
¢ R
N8 2 100 12 ugged Construction
2N551 5 60 20
2N1140 3 40 20 2 2
Maximum Power Minimum DC Typical Maximum
Dissipation .. 25°C Current Gain Collector Saturation Collector Voltage FEATURES
Case (Watts) Resistance (Ohms) (Volts)
ST400 85 15 @ 2 Amps 1.5 60 . Higg_ﬂment Handling
2N389 85 12@ 1 Amp. 3.5 60 oy .
IN424 85 1Z@ | Amp. 6.0 80 . ::" iz“go":s‘;"‘u'g*fo':“"“
IN1208 85 15@ 2 Amps 15 60 o
2N1209 85 20@ 2 Amps 1.5 45
R 2N1212 85 12@ | Amp. 2.5 60

Write for Bulletins: TE-1353 and TE-1355

Your local authorized TRANSITRON DISTRIBUTOR now carries in-stock inventories for immediate delivery.

itron

Tra ng
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electronic corporation e

T

field, massachusetts

"“Leadership in Semiconductors”
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Table | — Chief Executives’ Compensation

Table I — Sales, Profit Changes

% Changes over Previous Years Sales Profits
1958 1957 1956 1955 1958 | 1957 l 1958 1957
General industry | —1.8% 1.0% 51% 6.3% General industry —31% | 53% | —11.7% | —32%
Electrical equip. | —1.6 1.6 2.2 —2.2 Electrical equip. —4.3 11.0 —34.5 1.1-
Electronics 0.1 23 NA NA Electronics 0.5 113 —23.5 12.6

Executive Pay Inches

Up

Top men in electronics register slight gain while counterparts in other

industries got less in ‘58. Survey points up pay comparisons

CHIEF EXECUTIVES in electronics in
1958 received a pay increase over
1957 despite the recession, while
chief executives in general industry
received less pay. The slump in
profits, however, shaved the amount
of the increase below that of the
previous year.

These conclusions, just reported,
come from the fifth annual survey
of executive compensation carried
out by McKinsey & Co., Inc.,, New
York, international management
consultants, covering 791 firms
listed on major stock exchanges.
Companies were grouped into 23
industries, with the electrical equip-

ment industry embracing elec-
tronics.
In addition, a supplementary

study was made of 41 companies
heavily engaged in electronics with
sales ranging from $10 million to
$4 billion. Stress was on comparing
year-to-year changes in pay of the
electronics chief executive with
other industry chiefs.

What's Compensation?

Survey defines compensation as
salary, bonuses and deferred ac-
cruals awarded during the year,
does not include fringe benefits.

Top electronics executives in
1958 gained 0.1 percent over 1957.
Their general industry counter-
parts dropped 1.8 percent (see
Table 1).

Despite the overall pay gain for

24

electronics  chiefs, the survey
pointed up wide variations in the
sample companies. Some 39 per-
cent of the firms actually paid less,
27 percent paid the same and 34
percent paid more.

Thus, with 1958 profits down
about 20 percent, almost one-third
of the firms made no change in
their chiefs’ pay. Survey indicates
that in 1957 about one-third of
these executives received the same
pay as in 1956, even though sales
and profits were up more than 10
percent.

In 11 of the 41 electronics com-

COMPENSATION
Cin thousands of dollars)

panies, the chairman of the board
was the chief executive and the
highest paid member of the man-
agement team. Seven chairmen
were under 65.

Exact influence =ales and profits
have on the chief executive’s pay is
difficult to determine. However,
this much seems clear:

Overall factory sales in elec-
tronics in 1958 were up 1.8 per-
cent from the 1957 level of $7.8-
billion. Breakdowns show that
military and industrial electronic
sales increased, and that consumer
products and replacement items

R T iy e s i) B 13 r‘r‘r‘r ~

T

T TTT1T ) S ML i TN

BRI TG LA

COMPENSATION of Chief Executive
Related to SALES, 1958

v (S RN

PO T L

—— Elsctronics Indusiry
—==="" Guneral Industry =
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SALES (in millions of dollars)
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dipped. Drop in consumer business
ix attributed to a 23-percent de-
cline in retail television sales and
a l0-percent slump in radio sales.

Broad Base Helps

Diversification of firms in all
branches of our industry made the
effects of the recession in consumer-
durables sales less pronounced than
in some other industries (see Table
ID). Average company profits, how-
ever, slumped almost twice the rate
of general industry.

Relationship between sales and
compensation in electronics com-
panies follows very closely the pat-
tern of the general industry group,
as seen in chart, p 24. The elec-
tronies industry, however, pavs its
executives a little better than gen-
eral industry in the small com-
panies with low sales volume.

The chart indicates that the top
executive who wants to increase
his pay from $50,000 to $100,000
would have to increase his firm's
sales from $12 million to $150
million.

For firms with sales of $50 mil-
lion, pay of $74,000 for the chief
executive of an electronics company
compares with pay of $54,000 in air
transport and $84,000 in business
machines and tobacco. Comparable
figures for companies with sales of

250 million are $72.000 in trans-
port, $155,000 in personal and.
household supplies and $115,000 in
electronies,

What Others Get

The survey reveals that execu-
tives other than the chief executive
fared significantly better in elec-
tronies than in other industries.
The Number Two men in elec-
tronics in 1958 received an average
of 80 percent of the amount paid
to the chief executive. Their count-
erparts in electrical equipment re-
ceived 77 percent, and those in gen-
eral industry, 73 percent.

For the Number Thirve man, the
comparison was 66 percent of the
chief's compensation in electronics,
G5 percent in electrical equipment
and 60 percent in general industry.
Similar figures for the Number
Four man are 58 percent in elee-
tronivs, 59 percent in  electrical
equipment and 55 pereent in gen-
eral industry.
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A TUBE

WITH A
FUTURE

THE NEW
Amperex
UHF TWIN-TETRODE
TYPE 7377

The need has long existed for
stable tubes in the 500-1000
Mc. range. Now, with the avail-
ability of the Type 7377, the
UHF equipment designer is
provided with a uniquely con-
structed, uniquely efficient twin-
tetrode capable of stable oper-
ation up to 1000 Mc.

THE UNIQUE CONSTRUCTION OF THE NEW
AM PEREX TYPE 7377 = s s ® The plate lead structure and pins are

isolated from the main socket, thereby making the anode pins an integral part of the external
circuit. ® Plate lead structure, plus a tuning stub (which extends downwards through a
cutout in the socket) permits exceptionally compact equipment packaging. @ Frame grid
structure provides optimum reliability. @ Getter structure, and hence getter film, isolated
from cage structure.

PLUS THE COMBINED EXCELLENCE OF THESE
|MPRESSIVE FEATU RES 2s e ® Delivers 5.5 watts output (ICAS) at

960 Mc. @ Extremely low plate output impedance and capacitance. (Plate output cap: 0.82
uuf for both sections in push-pull operation.) @ Internally neutralized plate-to-grid capaci-
tance (0.145 uuf for each section.) @ High transconductance (10,500 micromhos) @ High
gain and high figure of merit.

IS YOUR GUARANTEE OF UNIQUE SUITABILITY
AS AN RF AMPLIFIER OR FREQUENCY MULTI-

PL'ER FOR: ® Telemetering @ TV link communications @ Mabile and small
transmitters ® Broadband amplifiers

(]

TYPICAL OPERATION, CLASS C AMPLIFIER

Frequency......
Plate Voltage..

Grid No. 2 Voltage. .
Negative Grid No. ! Volitage.. 15 voits

Grid No. 2 Current.
Qrid No. 1 Current.
Drive Power........
Plate Input Power..
Plate Dissipation...
Plate Power Outpu
Load Power Output...

x 5.4 watts
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Test proves reliability of P&B’s LS telephone type relay

These 16 LS relays, wired into a self-cycling chain, each operated 213,149,873
times before the test- was discontinued. This test was made for a nationally
prominent manufacturer and the certified results are available upon request.

Here is proof of the inherent reliability of P&B telephone type relays. ..
and of the kind of performance you can expect when you specify them. LS
relays are available with up to 20 springs (10 per stack) and are adaptable for
printed circuit mounting.

Whenever multiple switching of loads up to 4 amperes is required, the LS
can usually meet space, weight and —importantly—price considerations. Get
full information today by calling or writing Zeke R. Smith, vice president,
Engineering, or contact your nearest P&B representative.

LS ENGINEERING DATA
ColL:

Resistance: 55,000 ohms max,

Power: 65 mw DC per movable standard
{50 mw possible}; 3.5 wotts max. a?
25° C.

Voltage: Up to 200 volts DC,

GENERAL:

Breakdown Voltage: 1,000 volts rms 60 cy.
min. between all elements.

Ambient Temperature: —55° to +85°C.

Weight: 3 to 4 oz.

Dimensions: 1%" W. x 2%" L. x 12" H.
{4 Form C)

Enclosures: Sealed or dust cover (W can)
Sealed or dust cover, up to 6 Form C,
single contacts (D can)

Mountings: Four #6-32 tapped holes %4” x
6" o0.c. Other mountings available.

CONTACTS:

Arrangements: 20 springs {10 per stack) max.
Material: %" dia. twin palladium. Other mae.
terials available for specific applis
cations,

4 amps @ 115 volts 60 cy. resistive,

TERMINALS:
Contacts: Three #18 AWG wires.
Coil:  Three #20 AWG wires.

Available with octal plug, taper tabs or printed
cireuit pins,

PaB STANDARD RELAYS ARE AVAILABLE AT

Load: YOUR LOCAL ELECTRONIC PARTS DISTRIBUTOR

TS RELAY

Short coil relay is available
in AC and DC versions, Long
life construction. Can be supe
plied (DC) with up to 20
springs (10 per stack),

GS RELAY

Excellent sensitivity: 50 mw
per movable arm minimum
(DC). For applications res
quiring many switching elgs
ments in small space,

BS RELAY

Long coil provides high sene
sitivity (25 mw per movablae
arm) and room for slugs for
pull-in delays (150 millie
seconds max.) or drop-out
delays (600 millisecondg
max.).

0000000000000 09000000000000000000 0000

FREE

LS DETERMINATION DATA
Send today for booklet con-
taining certified results

of recent test described above,
Data includes test circuit,
interim and final measurements,

DIVISION OF AMERICAN MACHINE & FOUNDRY COMPANY, PRINCETON, INDIANA

IN CANADA: POTTER & BRUMFIELD CANADALTD., GUELPH, ONTARIOQ



Future defense information will span two continents along these paths: (1) Ace-

Vault (6) White Alice (7) Stretchout

N

High (2) AN/FRC-39 (3) DEW-line (4) BMEWS (S) Pole

Tropo to Link Continents

Communications experts predict intercontinental defense messages will

go direct from Turkey to Alaska within three years via new networks

DIRECT TROPOSCATTER communica-
tion between North America and
Europe may become a reality within
the next two or three years, ac-
cording to information made avail-
able exclusively to ELECTRONICS this
week.

Key to accomplishment of this
goal is the completion of Ace-High,
NATO’s 6,500-mile tropospheric
scatter system which will run from
Turkey to Norway.

When completed, Ace-High will
run from Turkey to Greece, Italy,
France, West Germany, Belgium,
Denmark, Norway, Sweden, and
England, stopping eventually at
Iceland. Also included will be a
Mediterranean spur in the region
of Malta (see map).

The system will include 41 tropo-
scatter stations in addition to line-
of-gight installations and some
cables.

Present Washington plans tenta-
tively call for extention of BMEWS
into northern Scotland. BMEWS’
communication system, or DEW-

<~ CIRCLE NO. 26 READER SERVICE CARD

line’s AN/FRC-39, which will run
from Baffin Island to Iceland, would
complete the two-continent circuit.

Completion Date Guarded

Target date for completion of
Ace-High is being kept under
wraps, although certain indicators
exist. Radio Electronics Labora-
tory, a subsidiary of Dynamics
Corp. of America, holds a $6-mil-
lion contract to furnish troposcat-
ter gear which includes 117 ten-kw
amplifiers, 116 exciters and 81 re-
ceivers. R. F. Kelley, DCA presi-
dent, says delivery is called for by
midsummer of 1960.

Systems contractor for Ace-High
is International Standard Engi-
neering Inc., an IT&T company
which, under an $11-million con-
tract, is responsible for all systems
engineering. Company officials tell
ELECTRONICS that land acquisition
and personnel recruitment will be
handled directly by SHAPE (Su-
preme Headquarters, Allied Powers
in Europe) rather than by the sys-

tems contractor for the project.

Among other U. S. firms involved
in Ace-High is ITE Circuit Breaker
Co., Philadelphia. This company’s
special products division is working
under a $5,400,000 contract to sup-
ply antennas and waveguides for
the project.

Some Shipments Slated

ITE will design and erect the an-
tennas which will be manufactured
in Germany by Krupp under sub-
contract to ITE. Initial delivery is
slated for late this year. The host
nations will provide foundations
and riggers at each site.

Great Northern Telegraph Co. of
Denmark will work in the area be-
tween Scotland and Iceland, where
cable and microwave will both be
used.

Telephone equipment will most
likely be supplied by Pye, Ltd. of
England and other European man-
ufacturers. Coaxial cable and hard-
ware items will come from German
and Scandinavian factories.
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How McGraw-Hill Circulation

1.

Why does Mc Graw-Hill believe so strongly
in paid circulation?

Fundamentally, because payment for a product repre-
sents the normal and natural way of doing business.
Agencies sell their services, advertisers sell their products.
The general magazines and newspapers of this country
are sold, to subscribers or on newsstands. We're no differ-
ent from these agencies, advertisers and other media. We
simply share their belief in the cardinal rule, “If some-
thing has value it can be sold.”

2.

Does paid circulation
guarantee readership?

No. Payment for a subseription, however, certainly indi-
cates an intent to read. The subscriber expresses this
intent in the simplest and most universally recognized
form—money. Having expressed it, he retains full free-
dom of choice. If he doesn’t read the publication, he won't
continue to pay for it.

Further evidence of readership of a publication by its
paid subscribers is contained in a recent Laboratory of
Advertising Performance study. (Laboratory of Adver-
tising Performance Sheet 1195 will be sent on request.)

3.
Can paid circulation really provide

“3100% market coverage’?

No, especially if you interpret coverage as readership, not
just receivership. We recognize that there are in every
market a certain number of people who do not and will
not read any publication; you can lead them to water but

28

Advertisers today are asking for more and more evidence on which
to base their media decisions. This is a healthy attitude that we
heartily encourage.

One subject on which we are often queried is circulation.
From time to time, therefore, I believe it is helpful for us to restate
and re-emphasize McGraw-Hill’s basic circulation philosophy.

I am consequently using this method of frankly answering some
questions that have been asked by agencies and advertisers.

%%&d\

PRESIDENT, PUBLICATIONS DIVISION

you can’t make them drink. Nobody is going to get their
attention as readers.

There is another group of people who can be reached
only by McGraw-Hill’s type of vigorous, persistent circu-
lation selling activity. By direct mail, our own field sales-
men, and by issue cards, we uncover many of the “hidden
buying influences’ who are important to market coverage,
but who are not listed in directories or registration rosters.

MeGraw-Hill publications provide representative,
selective circulation in the markets they serve. Both the
quantity and the quality of the subscribers are identified
by actual audit of paid transactions. This provides the
advertiser with documented answers to two basic ques-
tions about the audience he is buying: “Who are these
people?” “How many of them?”

4.

Does paid circulation guarantee
‘“editorial quality”?

In our view, “editorial quality’’ is measured directly by
the publication’s usefulness to the reader. If the editorial
content does not match his job interests, serve his needs,
help solve his problems and compel his continuing atten-
tion, it is not of real use.

If it isn’t useful, he will neither buy the publication
nor read it.

Paid circulation means that we have accepted the
challenge of placing our editorial services on the block.
We have given every reader the option of deciding on the
value of this editorial service to him. He casts his ballot,
for or against, when he first subseribes and every time he
comes up for renewal.

Editorial quality, or usefulness to the reader, thus is
judged, not on a theoretical basis, but on the hard fact
of a “sale” or “no-sale” decision by the publication’s
audience.
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Policies Benefit Advertisers

5.

Doesn't it cost more to sell
subscriptions than to give them away?

It is possible that, on some publications, selling costs may
temporarily exceed subscription income. Usually this is
because of circulation growth factors involved in the sale
of new subscriptions. However, the economics of paid
circulation are not based on selling new subscriptions
only, but on the lower cost of renewals as well.

For example, over the last ten years, McGraw-Hill
publications have collected more than $42,700,000 in
subscription fees. The total of all expenses involved in the
procurement (sales and collection) of these subscriptions
amounted to just over $34,700,000. This gave us a sub-
scription sales margin of about $8,000,000, plus the valu-
able privilege of mailing under second class postage rates.
The subscriber, therefore, has shared in the costs of our
publishing operation.

6.

Doesn't paid circulation mean that
you have to accept all subscriptions,
regardless of quality ?

Not at all. Subscriptions are solicited and accepted only
from people who meet the circulation spectfications set by
each publication. These standards are clearly defined, and
can be examined by any interested advertiser or agency.
These standards result in audiences of men who benefit
from the publication’s editorial contents and whose buy-
ing power benefits the advertiser.

We make clear in the masthead of each publication
that we do not offer the publications to everyone who
wants to subscribe. On the average, we decline about
20,000 subscriptions a year from people who, based on
our specifications, would not benefit from receiving the
publications. (Current listings of subscriptions recently
declined are available on request.)

In addition, the nature of our publications’ editorial
contents, and the subscription payments screen out
people who do not meet circulation specifications.

7.

Is it true that some people don't pay
for their own subscriptions?

In some cases, yes. A study of our subscribers shows that
17.3% of subscriptions are ordered and paid for by the
company. Another 32.7%, are paid for by the company,
but requested by the individual. The remaining 50.09,
are paid for by the individual subscriber himself. So,
82.7%* of the subscriptions are delivered on the request
and initiative of the individual. As to the remaining
17.3%, the company that buys for its key employes un-
doubtedly makes sure of the usefulness of the publication
—particularly since it has to be renewed periodically by
the payment of company funds.

8.
What does paid circulation mean
to the advertiser?

Many things. But most directly and most importantly it
means more evidence, and better evidence, as to publi-
cation values. Namely:

e Evidence of active interest in the publication, as repre-
sented by payment for a subsecription.

e Evidence, in the same tangible form, of an intent to
read the publication.

e Evidence of editorial quality, as represented by the
interest and intent referred to above.

e Evidence of the reader’s true evaluation of the useful-
ness of the publication, as represented by payment for
renewal subscriptions.

e Evidence of active circulation, as represented by sub-
scriber action in correcting and keeping up-to-date
circulation lists.

*Figures from Laboratory of Advertising Performance, Sheet 1114, will
be sent on request.

This, of course, is not the complete story. Intangible benefits accrue from ecirculation
policies based on the sound initial premise that the subscriber must be served first.
Paid circulation, although an integral part, is certainly not the only ingredient of our
publishing philosophy. We hope, however, that the foregoing answers have been of
value in clarifying our position on this vital part. If you have further questions, won’t
you please contact your local McGraw-Hill representative? Or write directly to us.

*
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.. McGraw-Hill _.
.. .

. P U B LI CATTIONS

McGRAW-HILL PUBLISHING COMPANY, INC,,
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NEW SPRAGUE

MODEL 500
INTERFERENCE
LOCATOR;

30

This improved instrument is a
compact, rugged and highly
sensitive interference locator—
with the widest frequency
range of any standard avail-
able unit.

New improvements in Model
500 include: greatly increased
sensitivity, meter indications
proportional to carrier
strength, transistorized power
supply. Engineered and de-
signed for practical, easy-to-
operate field use, it is the ideal
instrument for rapid pinpoint-
ing of interference sources by
electric utility linemen and in-
dustrial trouble shooters.
Model 500 tunes across the
entire standard and FM broad-
cast, shortwave, and VHF-TV
spectrums from 540 Kc to 216
Mc. For full details send for
brochure IL-102.

)
D

SPRAGUE ELECTRIC COMPANY

35 MARSHALL ST. o NORTH ADAMS. MASS.,

SPRAGUE
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@ « 480 MINUTES

Evolution of a typical publication involves photography, writing and editing and draft-
ing. Time in minutes for each phase is shown above each step in flow chart

Technical Reports: A

By JOHN FA‘.‘.ON, Sanders Associates, Inc., Nashua, N, H.

TopAY GooD technical reports are
a must for any successful engineer-
ing organization. Unfortunately,
time and budgets often make report
writing an engineer’s nightmare. A
well-planned program can readily
overcome many of these problems.

The work-flow chart above shows
how our firm successfully produces
technical publications. Experience
proves that the times allotted are
realistic. Manuscripts are retyped
before making masters. The first
draft is reviewed and corrected. A
clean second draft reduces typing
errors on the masters.

The method blends four essen-
tials of technical reports: informa-
tion content, economy, present-
ability and speed of production.

To get an informative report,
engineering and editorial responsi-
bilities are separated. The engineer
supplies facts and prescribes slant
and emphasis. The editor insures
clarity, readability and style.

Careful proofreading after re-
typing is a must. One person with
a technical as well as editorial back-
ground must clearly indicate all
necessary changes.

A comprehensive prototype of the
finished report avoids errors in the
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