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AMPLIFIERS
Wide band, fast pulse amplifiers - 90 db in cascade -

distortion -free amplification of pulses shorter than 0.01 itsec!

At moderate cost, -hp- 460A and 460B
Amplifiers offer true amplification of mil-
limicrosecond pulses at power levels suffi-
cient to operate scalers, counting meters
and cathode ray tubes.

Model 460A provides voltage gain of ap-
proximately 20 db while Model 460B is
a 15 db terminal amplifier insuring maxi-
mum output. Since rise time is 0.0026 tAsec,
and overshoot and ringing are negligible,
distortion -free amplification of pulses faster than 0.01 tLsec
is assured. The high gain, no distortion feature means the
instruments, in cascade, serve as a 100 MC pre -amplifier

for standard oscilloscopes, and a x 10 sensitivity multiplier
for voltmeters. Rack mount model only. -hp- 460AR,
$185.00. -hp- 460BR, $225.00.

General purpose amplifier - 20 or 40 db gain - high
stability 10 cps to 1 MC - low priced at $140.00

-hp- 450A is an ideal, general duty amplifier for
use wherever wide frequency coverage and stable
gain are desired. Gain is 40 -.1/8 db or 20 -±%
db at 1,000 cps as selected at front panel switch.
Frequency response is flat, stability is ±2% on
± 10 volt changes in line power, input impedance
is I megohm with approximately 15 µ,p,f shunt,
distortion is less than 1%, output 10 volts maxi-
mum into 3,000 ohms. The instrument is resist-
ance -coupled and has no peaking or compensating
networks. Phase shift is negligible and there are
no spurious resonances or oscillations. Hum is
minimized by a dc filament supply to the two
amplifier tubes. $140.00.

Data subject to change without notice.
Prices f.o.b. factory

-hp- also offers 4 Traveling -Wave Tube Amplifiers
covering frequencies 2 to 12.4 KMC! See your -hp-

representative or write direct for details!

HEWLETT-PACKARD COMPANY
4654A PAGE MILL ROAD PALO ALTO, CALIFORNIA, U.S.A.

CABLE "HEWPACK"  DAVENPORT 5-4451
FIELD ENGINEERS IN ALL PRINCIPAL AREAS

has six new oscilloscopes. Tested them?
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Type 1603-A Z -Y Bridge...$370

SPt

Impedance and Admittance Range
R: ±1000 ohms
X: ±1000 ohms

G: ±1000 /mhos
B: ±1000 Amhos

Accuracy
R or G: [1% + (2 ohm or 2 Amho)]

X or B: ±[1% +(2fohms or -2f /mho)]
fo

f is operating frequency, fo is frequency setting
of panel selector switch.
Impedances of less than 10011 (or 100 ;mhos)
can be measured on "Initial Balance" dials with
considerably greater accuracy -
R or G: [1% ± (0.2 ohm or 0.2 pmho)]

X or B: ± [1% + (-° ohm or 0.2-fpaha)]
0.2f

fo

Frequency Range - 20 cycles to 20 kc

Maximum Applied Voltage
130 volts, rms on bridge gives less than 32 v on
unknown

Accessories Recommended:
-Type 1210-C Unit R -C Oscillator $180
Type 1212-A Unit Null Detector $145

Z -Y Bridge measures impedance charac-
teristics of a "Dynapoise Drive" self -
balancing recorder element. A G -R Type
1210-C Unit Oscillator is used as bridge
generator, and a G -R Type 1212-A Unit
Null Detector indicates bridge balance.

Photo Courtesy The Foxboro Company

BRIDGE TO

MEASURE

Ever try to identify an impedance, only to find its value outside the
bridge's range? This can't happen if you use the General Radio Type
1603-A Z -Y Bridge - it measures any impedance, from short circuit
to open circuit, real or imaginary, positive or negative, over the com-
plete audio -frequency range.

Proof of the Z -Y Bridge's versatility is demonstrated by its application at The
FoxborD Company, manufacturers of "Dynalog" self -balancing recorders, indicators,
and controllers. These instruments are used in industrial processing for the measure-
ment off: temperature, pressure, humidity, voltage, flow, weight, thrust, drag, dis-
placement, and many other variables. Many of these applications require "special"
Dynalog instruments with modified input characteristics to match specialized trans-
ducers - and Foxboro engineers rely on the bridge that can measure all these char-
acteristics accurately . . . the G -R Type 1603-A Z -Y Bridge.

If your requirements call for flexible impedance measuring equipment, consider the
General Radio Z -Y Bridge . . . the Bridge that gives you

built-in versatility at no extra cost.

GENERAL RADIO Company
275 Massachusetts Avenue, Cambridge 39, Mass., U. S. A.

NEW YORK AREA: Tel. N. Y. WOrth 4-47,22. N. J. 4Widney a-3140 CHICAGO: Tel. Village 8-9400
PHILADELPHIA: Tel. HAncock 4-7413 WASHINGTON, D. C.: Tel. JUniper 5-1088

SAN FRANCISCO: Tel. WHitecliff 8-8233 LOS ANGELES 38: Tel. H011ywood 9-6201
In CANADA, TORONTO: Tel. CHerry 6-2171

CIRCLE 1 READERS SERVICE CARD

Write For Complete Information

wa sou. DINNGT. Our District Sales
Offices are staffed by engineers especially
trained to help you in the selection of instru-
ments and measuring systems best suited
to your needs. We welcome your inquiries-
will help solve your problems.



BOOTH NUMBERS OF EXHIBITORS
AT THE WESCON SHOW

WHO ARE ADVERTISERS IN THIS ISSUE
BOOTH

EXHIBITOR NUMBER

Ace Electronics Associates 1809

Airpax Products Company . 1120-1121

Arnold Engineering Co ....1421-1422

Ballantine Laboratories, Inc ... . 1205

Bendix-Pacific Div. of Bendix
Aviation Corp. 506-509; 537

Berkeley Div., Beckman
Instruments Inc. 1314-1315

C B S Hytron Div. of Columbia
Broadcasting Systems, Inc.

1443-1444

Celco-Constantine
Engineering Laboratories Co...911

Centralab
Div. of Globe -Union, Inc 1520

Chicago Standard Transformer
Corp. 1325

Constantine & Co., L. L 1267

Curtiss-Wright Corp. 806-807

DeJur-Amsco Corporation 1521

Delco Radio
Div. of General Motors 826

Driver, Wilber B 135

Eitel-McCullough, Inc. .... 1230-1231
1234-1235

Electro Instruments Inc 829-830

Electronics Tube
Div. of Burroughs Corp 822-823

Epsco Inc. 1507-1508
Magnet Wire

Div. of Essex Wire Corp...527-528

Garrett Corporation, The ....916-917
General Electric Co.-

Tube Dept. 1550-1551

General Findings & Supply Co..738A

General Radio Co 1316-1317

BOOTH
EXHIBITOR NUMBER

Genisco, Inc. 1703-1704

Giannini & Co., Inc., G. M 1665-1666

Good -All Electric Mfg. Co 902

Grayhill, Inc. 536

Gudebrod Bros. Silk Co., Inc 334

Hallamore Electronics Co 412-413

Haydon Co., Inc., A. W 813-814

Hewlett-Packard Company .1450-1451

Hughes Products Div. of
Hughes Aircraft Co 1401-1402

Hycon Eastern, Inc 1565-1566

Indiana Steel Products Co 446

International Resistance
Co. 1147-1148

EXHIBITOR

BOOTH

NUMBER

Phelps -Dodge Copper Products
Corp., Inca Mfg. Div 213-214

Polarad Electronics
Corporation 733-734

Price Electric Corp 620

Quan-Tech Laboratories 846

R -F Electronics, Inc.
Div. of Electro Switch Corp... 741

Radio Corp. of America ...1633-1636
Raytheon Mfg. Company...610-611;

637; 639-640

San Jose Scientific Co 1919B

Sanders Associates, Inc

Sarkes Tarzian Inc 1326

J -V -M Microwave Co 1750 Sigma Instruments, Inc....1132-1134

Kay Electric Co 643

Kepco Laboratories Inc.... 1142-1143

Kin Tel 1413-1414

Lambda Electronics Corp.... 842-843

Leach and Garner Co 738B

Librascope, Inc. 1511-1512

Mallory and Co., Inc., P. R 1350

Marconi Instruments, Ltd 1654

Microdot Inc. 1201-1202

Microwave Associates, Inc 535

Millivac Instruments Corp ..1527-1528

Minneapolis -Honeywell 501-502; 505
543-544

Monitor Products Co 1620

Moseley Co., F. L 1332-1333

Panoramic Radio Products,

Inc. 1265-1266

Solo Electric Co 1726-1727

Sorensen & Co 1353-1354

Sperry Microwave Electronic Co.
Div. of Sperry Rand Corp..641-642

Sprague Electric Co 1251-1252

Texas Instruments Incorporated
1716-1717; 1740-1741

Transitron Electronic Corp ..1567-1568

Trio Laboratories, Inc 1909

Tung -Sol Electric, Inc 1216-1217

Union Switch & Signal Div. of
Westinghouse Air Brake Co .503-504

Victor Adding Machine Co 1210

Victory Engineering Corp 1734

Waterman Products Co., Inc....1144
Westinghouse Electric Corp..713-71.,

1463-1464; 1754-1755
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Model MA28-125
Output: 28 VDC nominal at 125 amps.
Regulation accuracy of :1-- 0.2%.
Ripple: < 1% RMS.
Response time: < 0.1 second.
Choice of input voltage: 208, 230,

or 460 VAC, 3 -phase.
Weight: 225 pounds.
$1160 in cabinet.*

Model MR36-30
Output current, 030 amps, output

voltage, 5 to 36 VDC continu-
ously adjustable with regulation
± 0.25% against line or load
change.

Response time of 0.2 second.
Input voltage: 105 to 125 VAC,

single-phase.
Weight: 175 pounds.
$890 in cabinet.

Also supplied, as Model MR36-15,
with output current 0-15 amps,
otherwise similar.
Weight: 100 pounds.
$495 in cabinet.*

*250 AND 500 AMP.
MODELS NOW AVAILABLE.

See the NEW Nobatrons -
and all the new Sorensen

Power Supply developments
-both AC and DC

ut our WESCON exhibit.
Booths 1353-1354

E'WU High Current DC Supplies

t Response ...High Amps...External Sensing

Two new high output power -packs --with response time
ranging from 0.2 second down, and with transistorized

power reference and magnetic amplifier power control
circuits for trouble -free performance-that's just

part of the story on these Sorensen DC power supplies.
One model supplies an output of 18 to 36 VDC at 125

amperes; the other provides 5 to 36 VDC at 0 to 30 amps.
Zener diode reference circuit assures sharper regulation,

and the external sensing provision puts this precise
control at the load. Silicon power rectifiers and complete

tubeless design increase durability with reduction
in weight-and greater saving in size.

Get the full story from your Sorensen representative.
Or write for technical data.

CONTROLLED POWER FOR RESEARCH AND INDUSTRY

SORENSEN & COMPANY, INC.
Richards Avenue, South Norwalk, Connecticut

In Europe, contact Sorensen-Ardag, Eichstrasse 29, Zurich, Switzerland, for all products including 50 cycle. 220 volt equipment

ELECTRONICS engineering e:7:iiion - August 1, 1958 CIRCLE 3 READERS SERVICE CARD 5



RAYTHEON

Clk-565IWA
MypE IN U.SA

THE BEST OF REFERENCES

RAYTHEON

CK 5651WA T CK 5783WA
NEGLIGIBLE TEMPERATURE MIL SPECIFICATION REQUIREMENTS

COEFFICIENT 0.006%/ C

EXTREME STABILITY

OUTSTANDING UNIFORMITY
OF CHARACTERISTICS

Precisely contro it new
manufacturing techniques, developed
under Bureau of Ships sponsorship, make
certain that these tubes give you a high
level of performance from the start and
throughout life.

or these types are
ve values with th
The CK5783W

1.5

1.2 -
150'C LIFE TEST MIL LIMIT

0.21%

CjitOEN-C-EL11;11T---

AVERAGE AETS 0.250

1.5

0

MIL LIMIT

500 hrs. 1000 hrs.,

MIL Limit
Maximum

Typical
CK 5651 WA Units

DARK STARTING VOLTAGE 115 103 Vdc

REPEATABILITY (maximum shift in
operating voltage between succes-
sive firings)

100 10 mVdc

VOLTAGE JUMP (maximum sudden
jump in operating voltage when operat-
ing current is varied slowly over specified
range)

5 <1 mVdc

STABILITY (during 500 hours at 150°C) 1.5 0.5 Vdc

DRIFT (maximum voltage change during
the one hour Stability Life Test) 200 50 mVdc

VOLTAGE DROP (at 2.5 mA) 83.5 to 86.5 84 to 86 Vdc

ERAYTHEDoN
INDUSTRIAL TUBE DIVISION
Reliable Miniature and Subminiature Tubes Filamentary Tubes
VR Tubes Rectifiers Thyratrons Cathode Ray Tubes

There is a Raytheon

Voltage Regulator

and Reference Tube

for every commercial

and military service.

Ask for a reprint of
Raytheon technical paper,

entitled ''New Voltage Ref-

erence Tubes For Severe

Environmental Conditions."

Newton, Mass. 55 Chapel St., Bigelow 4-7500
New York: 589 Fifth Ave., Plaza 9-3900
Chicago: 9501 Grand Ave., Franklin Park, NAtional 5-6130
Los Angeles: 5236 Santa Monica Blvd., NOrmandy 5-4221
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BUSINESS BRIEFS

ELECTRONICS NEWSLETTER
AUTOMOBILE MANUFACTURERS arc now

guardedly admitting that electronic devices may
achieve a big- breakthrough in 1960 models,
with some showing up next year. Some of the
devices that may add fuel to the automakers'
competitive fire arc: electroluminescent daish-
board, fuel injector controller, transistor regu-
lator and self -rectifying a -c generator (ELEc-
TRoNics, p 19, June 27). Electronic features
are generally expected to be factory -installed
and offered on an optional basis at first,
although competition. could change this. Al-
ready, it's understood that Sylvania Electric will
supply electroluminescent panels for dashboards
of one Big Three luxury class car as standard
equipment in 1960; panel will fit behind sten-
cilled plastic dashboards.

SPACE VEHICLE RADIO ANTENNA will be
erected for the Defense Department's Advanced
Research Projects Agency at Goldstone Test
Station, Camp Irwin, Calif. Jet Propulsion
Laboratory, the prime contractor, says the mul-
timillion dollar 85 -ft diameter antenna is ex-
pected to be in operation by the end of this
year. ARPA director Johnson declares the
antenna 101 be capable of maintaining com-
munications with space vehicles and represents
an initial step in the development of ground
equipment for the U.S. lunar probe program.
Site at Camp Irwin offers extremely low back-
ground noise level, with manmade interference
there at a minimum. Just announced is a con -

tract to The Rucker Co., Oakland, Calif., for
the antenna's hydraulic drive and control sys-
tem. Rucker says the remotely controlled SVS-

tem, which is unaffected by weather, will take
signals from data processing equipment and
rotate the antenna precisely as it locates and
tracks satellites or lunar vehicles.

R&D CONTRACTS FOR MINUTEMAN, the
Air Force solid -fueled ICBM, have just been
announced as follows: guidance system, North
American Aviation's Autonetics division; nose
cone, \vco; first -stage engine, Thiokol, with
limited backup by Acrojet-General; second -
stage, Aerojet-General, with a parallel program
by Thiokol stressing a different engine case;
third -stage, Aerojet-General, with backup by
Thiokol contingent upon verification of propel-
lant properties and a program by the Hercules
Powder Co. to "thoroughly explore double
based propellant potential."

ANTISUBMARINE BLIMP with a load of elec-
tronics is being flight -tested by Goodyear Air-
craft. 'The 3-W blimp is one of four the firm
is building for the Navy. Some two tons of
electronic gear arc reportedly in the airship,
including a big radar. It is also understood
that Goodyear has developed a dacron-type of
material that might be used instead of nylon
for the envelope of the blimp. Dacron, it is

claimed, would allow the craft to support close
to four tons of electronic gear.

R cao

FIGURES OF THE WEEK
RECEIVER PRODUCTION

Totals for first five monthsFIGURES OF THE YEAR
1958 1957 Percent Change

(Source: EIA) July 11, '58 July 4, '58 July 12, '57 Receiving tube sales 154,136,000 185,847,000 -17.1
Television sets, total 54,343 55,884 65,338 Transistor production 14,894,230 8,954,000 +66.3
Radio sets, total 103,490 97,205 110,092 Cathode-ray tube sales 2,963,741 3,710,646 -20.1
Auto sets 43,167 19,741 50,197 Television set production .... 1,790,840 2,178,361 -17.8

STOCK PRICE AVERAGES Radio set production 4,186,869 6,098,951 -31.4
Source: Standard & Poor's) July 16, '58 July 9, '58 July 17, '57 TV set sales 1,927,290 2,420,633 -20.4

Radioty & electronics 49.37 49.14 52.04 Radio set sales
Radio broadcasters 62.18 62.58 64.77 (excl. auto) 2,307,610 2,909,548 -20.7

MORE FIGURES NEXT PAGE 10
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WESCON Awaits 30,000
This month's "look ahead" conference offers

20 percent more exhibitors and a new look

Los ANGELES-WESCON '58-
dubbed the "look ahead" confer-
ence-this month features fewer
technical sessions than last Year's
conclave but a 20 -percent increase
in exhibit booths (photo).

The Western Electronic Show
and Convention runs from August
19 through 22 in Los Angeles'
Ambassador Hotel and Pan Pacific
Auditorium. About 30,000 visitors
are expected. (Full program, show
guide start on p 138).

There arc more than 900 booths,
and 1.2 million lbs of exhibit
equipment which will occupy avail-
able 192,000 sq ft during show.
Percentage of total electronics in-
dustry production capacity to be
represented by exhibits is estimated
at slightly over 80 percent.

Production equipment occupies
a pavillion which is larger than the
rest of the show put together. Ex-
hibitors indicate new items to be
unveiled constitute a record per-
centage of total wares to be shown-
possibly 35 percent.

Another '58 innovation is a di-
rectory listing exhibitors by prod-
uct. Producers of a particular item
will not be together on the floor
but will be easy to locate.

Technical program committee
for Wcscon consists of two mem-
bers appointed from each ma-
jor professional group of IRE.
Among many highlights promised
by committee is a session airing the
"airframe vs electronics" contro-
versy on project management.

One recession effect that will be
noticed in technical sessions-fewer
"razzle-dazzle,"razzle-dazzle," speculative -type pa-
pers, and more on solid, down-to-
earth subjects. Two subjects
touched upon for the first time
by Wcscon technical sessions will
he human factors in engineering
and writing -speech.

Recognition will be given to the
increasingly important industry role
played by distributors and repre-
sentatives. Instead of a breakfast,
there'll be an all -day session in the
Cocoanut Grove on August 21.

Two men in the news have been
selected to address the all -industry
and WCEMA luncheons. Maj.
Gen. John Medaris will address
the former, while the WCEMA
group will hear from Brig. Gen.
Baron von Schleinitz, German As-
sistant Defense Minister, and
NATO representative for West
Germany.

Aviation Center
To Test Aids
OPENING last month of National
Aviation Facilities Experimental
Center is the sign that Airways
Modernization Board is reads' for
action. This facility, formerly the
Pomona Naval Air Station near
Atlantic City, N. J., was decom-
missioned from Navy duty just be -
sore Independence Day and turned
over to AMB.

NAFEC will have a permanent
staff of over 200 engineers, tech-
nicians and scientists. Ultimately
the center will be called in at every
stage of development of air traffic
control aids. AMB will look to
the center for collection of data,
for advice on available equipment,
and for analyses of how the. bits
and pieces fit together.

Equally important will be NA-
FEC's work with industry. Says
NAFEC's chief, brisk and wiry
USAF Col. William S. Cowart
Jr.: "We'll work with manufac-
turers on equipment and systems
design, advise them where we can,
then test their gear for them."

The center will be AMB's only
experimental and test facility. It's
right under one of the country's
busiest airlines, close to the SAGE
central at McGuire AFB and to
one of the big coastal SAGE gap -
filler radars. The area has some

TRANSISTOR AND TUBE SALES, MONTHLY
(Source: EIA) May '58 Apr. '58 May '57

MILITARY ELECTRONICS BUYING,
(millions of dollars) 1st quarter,

'58

QUARTERLY
4th quarter,

'57
1st quarter,

'57
Transistors, units 2,999,198 2,856,234 2,055,000 Aircraft 5 513.3 S 524.0 $ 495.5
Transistors, value $7,250,824 $7,025,547 $5,636,000 Missiles

Electronics & communications
245.4
183.0

232.8
214.0

201.2
251.0

Receiving tubes, units 36,540,000 32,582,000 32,836,000 Research & development 104.8 103.2 111.0
Ships-harbor craft 28.2 27.7 24.2

Receiving tubes, value $31,406,000 $28,788,000 $28,955,000 Combat & support vehicles.9 .9 7.7
Picture tubes, units 560,559 590,357 758,328 Miscellaneous 5.8 5.2 8.6

Picture tubes, value 511,237,147 $11,591,733 $14,031,519 S1081.4 $1107.8 $109.9.2
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Power supply users benefit from
outstanding record of field performance

LAMBDA GUARANTEES

POWER SUPPLIES

FOR FIVE YEARS

DEPENDABILITY IS VITAL

Lambda Com-Pak
supplies, with
front panel modi-
fications, used by
Western Electric
to power United
States continental
air defense sys-
tem tests.

Retroactive to all Lambda Power
Supplies purchased since 1953

Now Lambda gives you the strongest proof of con-
sistent trouble -free power supply performance ever

Lambda power sup- offered.
plies are components
of IBM's SAGE com-
puter, the world's
largest electronic
digital computer.

Standard Lambda
power supplies speci-
fied by Stromberg-
Carlson for multi-
million dollar Air
Force Digital Com-
puter Intervention
and Display System.

The unprecedented five-year guarantee is based on the
excellent experience owners of Lambda power supplies
have had with their equipment under the most gruel-
ing, heavy-duty service.
You are covered not only on new Lambda supplies,
but also on all Lambda equipment you have purchased
since 1953.

See new Lambda Transistorized Power Supplies
at WESCON Show

They will be on display in Booths 842 and 843. You'll
also want a close-up view of Lambda's Com-Pak®series,
for all needs up to 1.5 amperes. The Com-Pak models
are real space savers. They need only 51/4" to 81/4" of
front panel height, depending on the model.

Send for latest catalog
Your request, on your company letterhead, brings you
complete data on all Lambda power supplies - rack,
bench and portable.

LAMBDA Electronics Corp.
11-11 131 STREET  COLLEGE POINT 56, NEW YORK

INDEPENDENCE 1.8500 Cable Address: Lambdatron, New York

CIRCLE 5 READERS SERVICE CARD



DEFINITELY DEPENDABLE!
Aerocom's Dual Automatic Radio Beacon

Reliability is built into every part of this
dual 1000 -watt aerophare unit. Ruggedly
constructed and conservatively rated, it
provides trouble -free unattended service,
and at truly low operating and mainte-
nance cost. It operates in the frequency
range 200-415 kcs, using plug-in crystal
for desired frequency.

Uses single phase power supply, nomi-
nal 220 volts, 50 or 60 cycles. Consists of
two 1 kw transmitters with keyer (2
keyers if desired), automatic transfer unit
and weatherproof antenna tuner. Each
transmitter housed in separate standard
rack cabinet, with controls in rack cabinet
between the transmitters.

A401

10

Nominal carrier power is 1000 watts.
High level plate modulation of final
amplifier is used, giving 30 %-35 % tone
modulation. P -T switch interrupts tone,
permitting voice operation. Operates in
ambient temperatures from -35°C to 50°C,
humidity up to 95%.

Standby transmitter is placed in opera-
tion when main transmitter suffers loss
(or low level) of carrier power or modula-
tion, or continuous (30 sec.) tone. Audible
indication in monitoring receiver tells
when standby transmitter is in operation.

Antenna may be either vertical tower
or symmetrical T type.

Also available in
50 WATT
100 WATT

400 WATT
and

4 KILOWATT
models

CIRCLE 7 READERS SERVICE CARD



are you a victim of

ENGINEERING
HYSTERISTOR?*VCB

>10

* EPIDEMIC SYMPTOMS:

HYSTERICAL

TOTAL USE OF TRANSISTORS

Transistor expert,
Bill Binary,

designed a high-
speed decade

counter requiring
decimal in -line
readout. He did

the best job
possible (with

transistors) and it
looked like this:

He could have

replaced eighteen
(18) transistors

and forty (40)
diodes with one

(1) Beam

Switching Tube
like this:

O
2r.5.12
vi rt

As

411

REIDOUT

910

It1. Et It 3

I I2

*

4 5

261.
Gra 017 cots

B

RANSiSTIDEC
MA1,1 rtE12-

(2.111,E DRIVER)

. 765V.

21 C1140
1.1279

0,001 .IATE15
DEC ,2111_
DECODER.

Q

7.5.

CAS< ADE-
ouT1212.r

BINARY
COUNTER

TRANSISTOR DECADE COUNTER
NIXIE READ-OUT

TRANSISTOR DECADE COUNTER WITH NIXIE READ-OUT

.150

BEAM SWITCHING TUBE DECADE COUNTER WITH NIXIE READ-OUT

ANALYSIS: Transistors like ordinary tubes or cores are essentially
binary devices.

REMEDY: Use a decimal component like Beam Switching Tubes to
perform a decimal function.

LIVING PROOF:
Burroughs Decade Counter Type DC -105 With Nixie® In -Line Readout
operates at 1 MC, has 10 outputs for remote readout or printout and
reset time of less than 1 microsecond COST $145

YOU SHOULD KNOW ABOUT BEAM SWITCHING TUBES BECAUSE :

A single cathode controls an electron beam to any one of 10 constant
current outputs each of which has individual bi-stable beam locking
and high impedance switching.
You will find Beam Switching Tubes being used regularly to outperform
other components wherever there is: distributing, switching, multiplex-
ing, counting, sampling, coding, timing, gating, matrixing, memory,
dividing, decoding, converting, or presetting.

FOR NEW CATALOGUES ON (1) BEA/
SWITCHING TUBE. (2) DECADE COUNTERS
(3) NIXIE® ALL -ELECTRONIC IN -LINE Its

DICATOR TUBE. AND (4) PULSE CONTRO
EQUIPMENT.

SEE US AT BOOTHS 822-823 vi7A
WESCON SHOW

Burroughs Corporation
ELECTRONIC TUBE DIV [SION

z
U

Plain field, Neu, Jersey



of the fanciest weather available
in the states. The nearby Atlantic
will he used as a down -range ex-
tension for much of the experi-
mental flying.

NAFEC is already in operation,
farming out any work that it isn't
yet equipped to do. AMB plans to
spend a lot of money to put the
center in business, S12 million is

allocated for fiscal 1959. The run-
ways will he extended to accommo-
date big jets and a fully equipped
electronics laboratory will go in
first. Cowart is also planning on
a space -position range-"thc best
one we can get, so that we have a
standard to test against." He's eye-
ing the raydist-type ranges at Eg-
lin and Patrick AFBs in Florida
and at Point Mugu, Calif.

AMB plans to put in a large-
scale digital computer at NAFEC
for use by both Cowart's testing
groups and the systems analysis
directorate of AMB. Cowart hopes
to hook his space -position range
into the computer and process data
derived during evaluation runs di-
rectly in real time.

'Copters Get New
Electronic Aid
LATEST SI LP toward taming the
once hard -to -manage helicopter is

Sikorsky's tether which allows a

man on ground to walk a five -ton
Army H-34 around by a string
like a toy balloon (photo).

To put the tether into operation,
pilot brings his helicopter to a

WASHINGTON OUTLOOK
THE MIDDLE EAST CRISIS has accentuated the perennial Washington
debate over U.S. preparedness for a so-called brushfire or local, limited
war. Presumably such a limited action would be fought largely with
conventional weapons or with tactical nuclear arms only. It would
boost demand for vehicular communications, equipment for tactical
aircraft and missile systems such as Lacrosse, Dart and Pershing.

The administration's basic policy is that the present U. S. military
machine-despite recent cutbacks in armed forces and the lower budget
priority for arms and equipment for limited warfare-is still well
equipped to fight the brushfire-type war. If the time ever comes to
commit more than the ground forces and tactical air and naval support
forces now in the field, the conflict will have developed into an all-out
nuclear war in which strategic air forces and area defense systems will
be decisive elements.

Against this backdrop, you can see no sharp turnaround in the mili-
tary budget or in other key defense policies right now because of the
situation in the Middle East.

Still, the Army and other people unhappy about past administration
defense decisions will jump on the present crisis as a new oppor-
tunity to argue the need for boosting production of tactical planes and
support equipment and weapons and equipment for ground forces.
On this score, the Joint Chiefs of Staff ordered a special study some
months back on the size and battle readiness of U. S. forces to fight a
small war-with special attention on airlift.

Short-range, however, most Pentagon officials knock down talk of a
major reappraisal of arms production plans because of the Middle East
crisis. There's nothing we could do fast enough that could have any
significant impact on our capabilities, they say.

 The Middle East crisis has put the spotlight on Washington's
industrial mobilization plans.

The government already has authority to allocate materials
and components to defense producers. Suppliers are now re-
quired to give defense -rated orders special priority. Under
present industrial market conditions, however, this preference
is really academic. The government also has limited power to
allocate material to civilian consumers and to restrict production
of nonmilitary hard goods. These authorities are exercised by
the Commerce Dept.'s Business and Defense Services Adminis-
tration under policies set by the Office of Defense and Civilian

The Army and the Navy have tentative mobilization production
schedules for a war emergency. Thousands of plants are lined up to
expand or convert to manufacture of specified military items. The
Air Force has made plans with only selected contractors already in active
production to step up output of tactical planes and support equipment
in case of a limited war or to speed production of bombers in case of
attack on continental U. S.
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ALL -ELECTRONIC DIGITAL VOLTMETER...ONLV $960

MEASURE

MILLIVOLT TO

KILOVOLT WITH

0.1% ACCURACY

no moving parts

digital in -line readout

70 millisecond conversion time

adjustable display time

direct voltage conversion

Here at last is a portable all -electronic digital voltmeter
that measures DC voltages from .001 to 1000 volts with
0.1% accuracy. In less than 1/10 of a second the meas-
ured voltage is presented in clear numerical form on a
digital in -line readout that even unskilled personnel can
read quickly and accurately, with little possibility of error.
Direct voltage measurement by successive approximation
provides accuracy and sensitivity previously obtainable

only in the delicate, complex and expensive instruments.
Extremely stable operation - continuous calibration
against an internal reference.
The low price of the Model 801 allows you to put one on
every bench. Its accuracy and reliability are assured by
KIN TEL'S years of design and manufacturing experience
. . . experience gained in the manufacture of more than
10,000 precision electronic instruments.

BRIEF SPECIFICATIONS (model 801)

Ranges. . _0.000 to 1.599; 00.00 to 15.99; 000.0 to 159.9; 0000. Conversion Rate 10 per second
to 1000 volts (manual ranging and polarity) Conversion Time approximately 70 milliseconds

Accuracy 0 I% of full scale Display Time Adjustable from approximately .1 second to
Readout 4 digits plus decimal point infinity (plus push-button read once control)

Input Impedance 20,000 ohms per volt* Dimensions 11" high x 71/2" wide x 20" deep

'The Model 802 provides 10 megohms input impedance. Price
$1190. In other special models the binary coded decimal and
decimal outputs are externally available to permit use as an
analog to digital converter.

Power Requirements.. .105 to 125 volts, 60 cycle AC, 180 watts

5725 Kearny Villa Road, San Diego II,
California. Phone BRowning 7-6700

Representatives in all major cities. Write today for demonstration or literature.

WESCON SHOW-BOOTHS 1413, 1414, 1458, 1459
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hover about 50 ft off ground. He
then trims the ship with the Si-
korsky Automatic Stabilization
Equipment (ASE), engages the
tether coupler. an electronic sens-
ing device also company -developed,
and lowers the cable to the man
on ground. Pilot then takes hands
and feet off controls, sits back
and enjoys the show.

One end of the tether is con-
nected to a sensing unit attached
to the rescue hoist mount above
the cabin door. When the pilot
engages the coupler, two lights on
bottom of sensing device flash on,
indicating to the ground that tether
is alive. When ground man moves
tether in any direction, as well as
up or down, the sensing device
detects the motion and feeds the
signals to the coupler. The coup-
ler, in turn, transmits the signals
to the ASE which automatically
repositions helicopter to desired
height and location and maintains
the ship's stability.

Applications of the device arc
numerous: guiding a 'copter over
cargo at night to make a pickup;
placing utility poles in holes; lower-
ing sections of high-tension towers;
laving temporary bridges; loading
and unloading trucks; and landing
on heli-platforms on ships.

New Gear Makes
3-D X -Ray Films
THREE-D X-RAY 1110tI011 picture
studies of the heart can now be
made at Stanford Medical School
with new. apparatus installed at a
cost of $100,000.

Two image intensifiers at right
angles to each other are used. They
are said to make the fluoroscopic
image 100 times brighter on their
circular 11 -in. screens, thus lower-
ing the amount of x-rays needed.
X-rays beamed through patient di-
rectly into image intensifiers pro-
duce images caught on specially
processed 35 -mm motion picture
film.

An opaque material, injected
into the heart chamber, is recorded
as it moves through the heart,
lungs and great vessels. Two film
stris showing the same motion
from different angles can be pro-
jected together to give 3-D effect.

MILITARY ELECTRONICS
 Total contract to date for

- USAF's Atlas ICBM amounts to
$314.8 million. Formal confirma-
tion of Air Materiel Command's
earlier letter contract with Convair
covers past and present research,
development and design of both
missile and supporting equipment.

 Management, services and sup-
plies necessary to maintain and
operate the 3,100 mi White Alice
communications system (tropo-
spheric scatter) in Alaska are ex-
pected to cost $17,679,122 during
fiscal year 1959. Contractor for
the work, Federal Electric, also
maintains and operates DEW Line,
the 3,000 mi radar chain that
stretches from northwestern Alaska.
to the cast coast of Baffin Island.
White Alice provides communica-
tions to a number of DEW Line
stations located in Alaska.

 Air Defense Command's radar

target simulators (AN/GPS-T2)
will soon be equipped with a new -
gadget that simplates jamming sig-
nals from enemy aircraft and mis-
siles. The equipment, to be pro-
duced by Sylvania, is adaptable to
all ADC search radars. Though
dollar amount was not released,
contract states of two other Syl-
vania cent projects are: S54 million
to date for the B-58; and $5.6
million in subcontract work for
Sperry on the B-52.

 US -ICY rocket firings by July
1 totaled 116 from six sites, two
of them shipborne operations.
Highest known altitude reached
was 160 mi. Most rockets carry ra-
dio Doppler (DOVAP) tracking
beacons for telemetry and tracking.
Errors in altitude of less than 100
ft at rocket peak and in velocities
of less than one ft per second are
commonplace.

Feedback Runs Tinplate Line
COILS OF STEEL entering new elec-
trolytic tinning line (left photo) at
U. S. Steel's Pittsburgh, Calif.,
plant are now guided through the
process by a variety of electronic
control equipment.

Processing, at speeds up to 1,250
feet a minute, is regulated and syn-
chronized by automatic closed -loop
systems. Included are modulated
loop controls, both magnetic and
photoelectric, and other regulators
which goy ern speed, edge position,

tension, temperature and plating
current.

The line employs pin -hole de-
tectors, radiation gages for measur-
ing steel and coating thickness, flow
line indicators, reflectivity devices
for surface inspection and sheet
classifying equipment. Memory de-
vices cause cut pieces of tinplate to
be classified according to quality.

Nerve center for control system
flanks the cleaning and coating
tanks (right photo). Line, which
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new performance levels
set by Hughes precision crystal filters

Hughes Products now offers high performance crystal filters
previously available only for special military developmental
contracts and Hughes -built systems. Utilizing unique design
and advanced manufacturing techniques, these Hughes crys-
tal filters provide a degree of performance previously un-
attainable.

With center frequencies of 30 kc to 30 mc and fractional
bandwidths of 0.01% to 6%, these crystal filters have seven
distinct advantages:

1. High frequency filtering
2. High selectivity
3. Low passband ripple
4. Low insertion loss
5. Small size and weight
6. Excellent temperature stability
7. Excellent shock and vibration stability

50

20

Center Frequency
6 db Bandwidth
Maximum Insertion Loss
Maximum Passband Ripple
Stopband Attenuation

SPECIFIC PERFORMANCE

Filter No. 1
60/6 db Bandwidth

Ratio= 1.8

CHARACTERISTICS FOR TYPICAL FILTERS

Filter No. 2 Filter No. 3
50/ 6 db Bandwidth 60/6 db Bandwidth

Ratio = 2.0 Ratio= 1.37

looi Imokum vowo no muu mi noungum
20 X10 +20 -2 o it +R

DEVIATION FROM CENTER FREQUENCY 16)

No. 1 No. 2

1.75 mc 10 mc
6 kc 70 kc
6 db <2 db

= 1 db <0.25 db
> 60 db > 50 db

No. 3

1.75 mc
2.7 kc
6 db

= 1 db
> 60 db

For further information please write HUGHES PRODUCTS, Crystal Filters, International Airport Station. Los Angeles 45, Calif.

WESCON EXHIBIT booths 1401-2

r
Creating a new world with ELECTRONICS HUGH ES PRODUCTS

L
©1958, Hughes Aircraft Compan,
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uses germanium rectifiers, has a
plating capacity of approximately
100,000 amperes. Current is kept
proportional to line speed.

Increased business seen for mobile ra-
dio makers as . . .

Exec Planes Use
Flight Phones
AIRPLANE passengers above the
Great Lakes area arc making about
400 phone calls a month to homes
and offices by a new AT&T system.

The system, based on combined
use of radio and wire communica-
tion, is expected to create a new
group of sales prospects for mobile
transmitter manufacturers if long-
range plans go through. Potential
market area will be among more
than 60,000 private and 1,500 com-
mercial airplanes.

Short-term goal of AT&T is a
400 -mile wide corridor from Chi-
cago to the East Coast. System
growth will Frrobably start from
present installations in the Chicago-

Detroit area, where trials have been
in progress since last September,
and extend to Pittsburgh, Wash-
ington and New York. Calls will
range in price from $1.50 to $5.25
for three minutes, depending on
distance. Experimental airborne
transmitters have been satisfactorily
performing in the tests. Most of
the 20 airplanes participating in
tests arc company executive planes.
Northwest and Capitol airlines
have also participated in the experi-
ments.

Current operations arc on chan-
nels sorrowed from mobile land
users. AT&T hopes to obtain other
space spectrum when system ac-
ceptance comes about.

FINANCIAL ROUNDUP
 Early reports of second quarter

operating results show profits im-
proving over the first quarter, but
trailing last year. General Electric
reports net profits of $54.2 mil-
lion or 62 cents a share on sales
of $1.014 billion for the April -June
quarter. Profits rose 10 percent
and sales five percent from the
first three months of the year.
Compared with second quarter of
1957, firm's profits were down 15
percent; sales were off five percent.

For the first six mont125 GE earn-
ings were $103.4 million, or $1.18
per share, 19 perccrit less than last
year. Sales were $1.979 billion,
seven percent below the record
1957 period.

 Cohu Electronics, San Diego,
Calif., claims second quarter
profits have about balanced out
first quarter losses. It expects to
report six months profits that will
be a hair above or below the break-
even point. The San Diego firm
had a net income of $222,389,
equal to 28 cents a share, in the
first half of 1957.

 Tempo of new financing is
increasing. Dayton Aviation & Ra-
dio, Dayton, Ohio, issues 500,000
shares of stock at $1 per share.
The Ohio communication and navi-
gational equipment manufacturer
will use net proceeds of $440,000
for additional inventories, equip-

ment and facilities to finance new
products, and new government con-
tracts. It "may also pay off some
of the S140,000 owed to the Com-
mercial Credit Corp. (ELECTRON -

ICs, p 6, June 27).

 COok Electric, Chicago, Ill.,
privately places $2 million of six
percent preferred stock with an in-
stitution.

 Jetronic Industries, Ph ila del-
phia, Pa., issues 130,000 shares of
common stock at $3.75. The firm
makes special and general purpose
test instruments and underwater
communications equipment. Pro-
ceeds will be used for R&D and
working capital. Underwriters are
CharleS Plohn & Co. and Mortimer
R. Burnside & Co., both of New
York City. Underwriting commis-
-

is
commis-

sion 20 percent or 750 per share.

 Burroughs Corp. issues $25 mil-
lion of sinking fund debentures
due July 1, 1983, and 550,000
shares of $5 par value stock. The
stock has recently been selling at
33-34 on the NYSE. It will he
offered to stockholders at rate of
one additional share for each 11

shares held. Proceeds will be used
to retire $18,074,000 of install-
ment notes and to reduce current
debtS to banks. Lehman Brothers
of New York City will head the
underwriting group.

Seek New F -M Radio Uses
BROADCASTERS arc being asked by
FCC to take a hard look at f -m

radio to sec what possible additional
uses can be made of multiplexed
f -m signals.

Commission invites broadcasters
and other interested parties to file
comment by Sept. 15.

Multiplexing goes back to March
of 1955 when' FCC changed the
rules to allow commercial f -m

broadcasters to engage in certain
types of non -broadcast activities.
Commission says this was done to
give f -m operators a financial assist.

Since then, interest in other
uses of multiplexing on fin stations
has grown. Some suggestions cur-
rently simmering include price quo-
tations, facsimile, stock market re-
ports, paging services and traffic
light control.

Stereophonic broadcasting has
been proposed both as an improved
aural broadcasting system and as a
type of subsidiary communication
similar to that which may now be
offered on a subscription basis.

A spokesman for FCC says the
question of additional uses of multi -
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CERAMIC -JACKETED FOR POSITIVE MOISTURE PROTECTION

MADE TO MEET ALL MIL -R -10509B REQUIREMENTS

-4 a,--0 Wastmal

-iiPRAC4U1= 4021

*1'6i/2W

Q----- ,:
SPRAGUE 404E

------*LTIG ---"*---

1/4W

CARBONA..1 F.P.!r.P.! RESISTORS
IN RATINGS FROM

'/Ei TO 2 WATTS PROVIDE THE
STABILITY YOU WANT UNDER

THE TOUGHEST LOAD
AND HUMIDITY CONDITIONS

WRITE FOR BULLETIN NO. 7010A  SPRAGUE ELECTRIC COMPANY

35 MARSHALL STREET  NORTH ADAMS, MASSACHUSETTS

TRADEMARK REG.

SPRAGUE®
THE MARK OF RELIABILITY

SPRAGUE COMPONENTS: RESISTORS CAPACITORS MAGNETIC COMPONENTS TRANSISTORS
INTERFERENCE FILTERS PULSE NETWORKS HIGH TEMPERATURE MAGNET WIRE PRINTED CIRCUITS
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plexing by f -m broadcasters should
be reexamined to determine, after
three years' experience, whether

these activities arc feasible, appro-
priate and should be permitted in
the f -m band.

More Brokers Adopt C -C Tv
1'w0 \ IORE im estuicnt firms arc
now using closed-circuit tv. One is
Bache and Co. of New York, an-
other is E. F. Hutton and Co. of
San Francisco.

The New York installation was
made by Hallamore Electronics.
The West Coast installation uses
Kin Tel equipment.

Both systems consist of a vidicon
pickup camera focussed on an opti-
cally magnified ticker tape, and
a number of monitors located
throughout the offices.

-

New York Stock Exchange tells
ELECTRONICS that a memo to all
member companies advises that the
Exchange is ready to receive appli-
cations for permission to use closed-
circuit ty. Reports are that a num-

Closed-circuit tv relays optically
magnified figures

her of investment houses are "show-
ing great interest".

The Curb Exchange member
firm of McDonald Holman, N. Y.,
installed tv equipment last fall.

Refreshing scene for these summer
days shows technician carrying test
gear to repeater station atop western
Montana mountain during final checks
on new 350 -mile microwave radio net-
work

Microwave Licks
Rugged Terrain
NEW MICROWAVE telephone system
announced recently spans 350
miles, covering sections of Mon-
tana, Idaho and Washington. The
network cost more than $1 million.

Lenkurt Electric Company,
which supplied the equipment to
General Telephone Company of
the Northwest, reports that work

'crews sometimes had to use snow -
cats to reach some locations.

Much of the work was done in
high altitudes, the highest being
6,200 -ft Mt. Pinkham in western

Montana. Snowdrifts of 20 to 30
feet are common in this area.
Temperature drops as low as 45
degrees below zero.

The system contains nine termi-
nals, seven repeaters. It is designed
to carry a peak load of 120 voice
channels. Many of the circuits are
for the Army's SAGE network.

Airline Orders
$16 Million Unit
A 516 MILLION interconnected
electronic data processing system to
handle passenger reservations has
just been ordered by United Air-
lines.

The system ordered from
The Teleregister Corp., Stamford,
Conn., will use three Tclefiles,
large scale stored -program data
processors designed to operate as
on- or off-line gear for general
problems.

Stanford Research Institute made
a three-year study of United's needs
before the airline picked the sys-
tem which will service 2,500 ticket
sales agents in 208 cities. System
can process all airline's flights one
year in advance.

MEETINGS AHEAD
Aug. 1-3: 1 cxas Llectruuic Clinic and

Fair, Statler-Hilton Hotel, Dallas,
Texas.

Aug. 6-8: Special Tech. Conf. on Non-
linear Magnetics and Magnetic Am-
plitiers\IEE, Hotel Statler, Los
Angeles.

Aug. 13-15: Conf. on Electronics
Standards and Measurements, AIEE,
IEE, NBC, National Bureau of
Standards Labs., Boulder, Colo.

Aug. 13-15: Seventh Annual Conf. on
Industrial Applications of X-ray An-
alysis, Denver, Colo.

Aug. 19-22: Western Electronic Show
and Convention, Los Angeles, Calif.,
WESCON, IRE, \VCEMA, Pan
Pacific Auditorium, Ambassador Ho-
tel, L. A.

Aug. 19-22: Pacific General Meeting,
AIEE, Senator Hotel, Sacramento,
Calif.

Aug. 26 -Sept 6: British National Ra-
dio Show, Radio Industry Council,
Earls Court, London.

Sept. 10-12: Tube Techniques, Fourth
National Conf., Advisory Group on
Electron Tubes, OSD, Western
Union Auditorium, N. Y. C.

Sept. 12-13: Communications Conf.,
IRE, Sheraton Montrose Hotel, Ce-
dar Rapids, Iowa.

Sept. 15-19: Thirteenth Annual Instru
ment-Automation Conf. and Exhibit,
ISA, Philadelphia Convention IIall,
Pa.

Sept. 18-19: National Assoc. of Broac,
casters, Fall Conf., Buena \'ista Ho-
tel, Biloxi, Miss.

Sept. 22.24: National Symposium on
Telemetering, Americana Hotel, Mi-
ami Beach, and Patrick Air Force
Base (Sept. 25).

Oct. 13-15: National Electronics Conf.,
14th Annual, Hotel Sherman, Chi-
cago.

Oct. 20-21: Aero. Communications
Symposium, Fourth National, PGCS,
Hotel Utica, Utica, New York.

Oct. 20-21: USA National Committee,
URSI Fall Meeting, Penn State
Univ., University Park, Pa.

Oct. 27-28: Radio Fall Meeting, Elec-
tronics Industries Assoc., Sheraton
Hotel, Rochester, N. Y.

Oct. 27-29: East Coast Aero. & Nay.
Elec. Conf., Baltimore Hotel and
7th Reg. Armory, Baltimore, Md.
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in a thousand different environments
same
RELIABLE
PERFORMANCE
WITH
GLASS -TO -METAL SEALS

Constantin's pre -testing assures quality glass -to -
metal seals that stand up under climatic
extremes ... and any one of the thousands
of different Constantin seals will improve
your present project, no matter what your
particular requirement may be.

Constantin has long been noted in the electrical
and electronic industries for its rigid inspection
of all parts, from start to finish. They have
pioneered in unique and difficult designs in
such diversified items as multi -headers,
all -in -one assemblies, transistor mounts, single
terminals, end seals, crystal mounts, and
other superior fabrications.

Constantin's experienced staff of design
engineers are ready to help you with any
glass -to -metal sealing problem. Write today
for complete information.

SEE US AT BOOTH #1267
WESCON SHOW

ARCTIC -PROOF

MOISTURE -PROOF

VIBRATION -PROOF

PRESSURE -PROOF

CORROSION -PROOF

TROPIC -PROOF

rolida/At& 6MANUFACTURING
. ENGINEERS

Route 46, Lodi, N. J. 187 Sargent Ave., Clifton, N. J. 5th & Capitol Sts., Saddle Brook, N. J.

opr; (P
,44 f7)

IridP
Ark...to

TRANSISTOR MOUNTS  SINGLE TERMINALS  COMPRESSION HEADERS  END SEALS  CRYSTAL BASES  CONNECTORS  MINIATURIZATION
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IT'S NEW AND NEWS

from ARNOLD
Arnold Tape -Wound Cores now offer you

every feature you've been looking for

...at no added cost to you
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NEW COMPACTNESS

in Aluminum -cased Cores
Now you can build your designs around the last word in improved
rape cores of high-permcability materials. Arnold 6T Cores in-
corporate a new type of aluminum core box construction, with
overall dimensions smaller than older types of aluminum cases,
and comparable in size with ordinary plastic -cased cores. Result:
along with the distortion -free strength of the aluminum case,
that resists winding stresses, you now get the compactness and
miniaturization possibilities you've wanted.

HERMETICALLY SEALED,

with Built-in Protection

against Shock and Vibration
Magnetic properties of Arnold 61 Cores have the most complete
protection available on the market. The cores are surrounded by
an inert shock absorbent inside the cases, and then hermetically
sealed. your best assurance of trouble -free performance, a strong
consideration where the .service involves long periods of standby.
Inherent in the design, of course, is the further guarantee that you
can vacuum -impregnate your coils.

1000 -VOLT BREAKDOWN

GUARANTEED!

The revolutionary new type of core box construction developed
for Arnold 6T Tape Cores employs a strong, inert covering for
which 1000 -volt breakdown is guaranteed. This covering possesses
a hard gloss finish, and gives a suitable radius on all corners. The
elimination of sharp corners insures against cutting through the
insulation of the winding wire. The hard, non -cold -flowing finish
protects against the wire cutting through the case covering, a
double guarantee against shorted wiring.

MEETS MILITARY "SPECS"

for Operating Temperatures

and Temperature Rise
Arnold's new type of hermetically -sealed aluminum core box con-
struction fully meets the requirements of military specifications
Mil -T-5383 or Mil -T-7210, wherever applicable This involves a
positive guarantee that the case construction will withstand
ambient temperatures to 170°C, and a 25°C temperature rise.

Arnold 6T Tape Cores will be available in all

standard sizes, and special sizes may be made to

order ... all guaranteed for size, hermetic seal,

dielectric strength and temperature of operation.

THE ARNOLD ENGINEERING COMPANY
Main Office & P'ant: Marengo, Illinois

Repath Pacific Division Picmf: 64' East 61st Street, Los Angeles, Calif.

Districr Sales Offices:
Boston: 49 Waltham St., Lexington Los Angeles: 3450 Wilshire Blvd.

New York: 350 Fifth Ave_ Washington, D.C,: 1001 -15th St., N.W.
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1

1,000,000

2

2

Openings at all levels

exist for engineers qualified

in the following fields:

Digital computers

Analogue computers

Radar simulators

Automatic check-out equipment

Complex electronic simulators

Optical systems

Electronic packaging

Openings also exist at
our main plant,

Binghamton, New York.
Information forwarded

upon request

4

4

5

5

6

6



One
in a 111 i11 ion

the engineers

the company

the opportunity

7

for appointment
call Mr. M. E. Jenkins

Mayfair Hotel
HUbbard 3-6999

When a smoothly functioning team of engineers is
employed by a company that offers the perfect creative
opportunity, the stage is set for the possibility of that rare
phenomenon -a major technical break -through.

For example: Exact tolerances to one -millionth of an
inch are now a necessity rather than a scientific wonder.
To meet this requirement, a group of engineers at Link
Aviation, Inc., developed the Link Fringecount microm-
eter, an exciting achievement in metrology, (the science
of measurement) thus breaking through another barrier.
The Fringecount is the only semi -automatic instrument
using the wavelength of light as its reference, capable of
making direct - not comparative - absolute measure-
ments to one -millionth part of an inch.

The Fringecount is but one of many outstanding engi-
neering achievements emerging from this truly creative
atmosphere. At Link Aviation, pioneers of flight simula-

tion, this atmosphere is in outstanding evidence. Greatly
expanded research and development activity at Link's
Laboratories in Palo Alto, California , has lent an ur-
gency to the search for these one -in -a -million engineers.

Here are a few special advantages in joining Link. If
you intend to continue your advanced technical study,
you can benefit from the Honors Cooperative Program
that provides advanced study, under regular university
curriculum with all tuition expenses paid by Link.

In addition to providing you with an ideal atmosphere
in which to work and an enviable academic program to
advance your studies, Link supplies all employee benefits
associated with the most advanced management prac-
tices, such as fine pay and generous hospital, health and
retirement benefits.

And most important: management men are engineers.
They understand your work and point of view. This kind
of administration provides engineering thinking right up
to policy level.

Accept this one -in -a -million opportunity now!

Write: Mr. J. D. Larko
Link Aviation, Inc.
P.O. Box 1318
Palo Alto, California

Link Aviation, Inc., Binghamton, New York

12
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Ucinite Electrical Assemblies

STAMPED CIRCUITS

"Printed circuitry" by a stamp-
ing process free of electrolytic
contamination. High precision
and consistent registration.

"PK" MOLDED SWITCH

Single wafer rotary switches in
rugged molded construction.
Economical, durable. Single
pole, two or three position.

METAL STAMPINGS

Volume production in Metal
stampings. Years of engineer-
ing and tooling skill available
to solve your particular prob-
lem.

BATTERY CONNECTORS

Wired snap -on units for use
with batteries equipped with
United -Carr electrical snap
fasteners. Wiring to customer's
specifications.

SPECIAL ASSEMBLIES

Stamped circuits, molded hous-
ings, special contacts custom -
designed in a complete package
to fit the application.

TEST JACK

Ucinite's quality jack for .080
probes. Beryllium copper con-
tacts. Nylon insulation in colors.
Metal shell for firm dependable
mounting.

404'

The UCINITE Company
DIVISION OF UNITED-CARR FASTENER CORP.

Newtonville 60, Massachusetts

See us at Booths 443-444, Wescon Show

BANANA PINS

Four sizes of plugs with one-
piece beryllium copper springs.
Adaptable mounting ends in
threaded, staking, or solder lug
types. Similar Mating Jacks
also available.

PRINTED CIRCUIT
CONNECTORS

Unique torsion -bar contacts pro-
vide consistent performance un-
affected by repeated insertions
of maximumand minimum toler-
ance boards. Available in 22,
18, 15 and 10 contact sizes.

MAGNETRON CONNECTORS

For heater and heater cathode
terminals of magnetrons.Avail-
able in many variations to
answer specific needs.

SNAP SWITCHES 0

Precision, momentary contact

and
push-button switches.

dependable. Several cir-
cuit arrangements. Watertight
version shown.

ELEVIRICAL
ISSEIAILIES

/3.ITC111

VIBRATION ISOLATORS

Equiflex (1 to 1 ratio) metal
mounts ensure long life, fit
small spaces, can be used in
any direction. Three sizes, cup
or plate mountings.

years of specialized
expea-

With
the electronics

held and

facilities
for th

complete

e volume
ence in

h

production
of small metal stampings

as well as the

assembly
of metal to plastic and ceramic

components,

electric is fully equipped
to supply

you with special

electrical
parts and assemblies

...designed,
assembled,

wired and
marked to your spe6fications.F

or complete

design,
engineering

and production
service,

call your

neatest
Ucinite held engineer.
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KIU\JU)
Prongs snap into

punched or drilled hole

.i

CUSTOM -DESIGNED AND MASS PRODUCED
TO YOUR PARTICULAR REQUIREMENTS

Dot plug buttons were originally used in auto-
mobiles to fill spaces on standard models which,
on de luxe models would be occupied by such
extras as cigarette lighters, radio controls and so
on. They are now also widely used as lenses
for indicator lights and as identification buttons
on instrument and control panels of all kinds.

Available in clear or colored plastics... brass or steel
in all standard finishes ... embossed and enamel -
filled or molded to show company insignia or other
identification symbols ... Dot plug buttons snap
into place and stay where they're put even under
conditions of extreme vibration. Yet they can be
removed and replaced repeatedly without damage.

CARR FASTENER COMPANY
DIVISION OF UNITEDCARR FASTENER CORPORATION 31 Ames Street, Cambridge 42, Massachusetts

MAKERS OF FASTENERS
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SCALE MODEL of 85' diameter tracking antenna, row
under construction. Reflector face surface is fabricated
from Aluminum. Pedestal, Polar Cage, Declination
Cage and back-up structure are of galvanized steel.
Scale: = 1'.

New Blaw-Knox 85' Diameter Tracking Antenna
This newest Blaw-Knox 85' Diameter Tracking Antenna
will be part of a telemetering operation connected with
missile and satellite development.

Its design is fully determinate. All structural members
of the assembly are analyzed for stress and deflection
before fabrication. Coupled with shop fabrication and
field erection to rigidly accurate tolerances, it is capable
of the highest gain, with a minimum of distortions
or aberrations.

The entire drive system embodies such critical design
requirements as infinitely variable movement with negli-
gible creep or overrun for tracking. The stewing drives
are capable of the extremely rapid acceleration and
deceleration necessary to focus on supersonic targets.

Pioneering like this is the latest step in a long series
of Blaw-Knox developments. Such milestones as the

Guyed Vertical Radiator design in AM radio, the first
radar antenna used to bounce signals off the moon, and
the Tropospheric Scatter Antenna for over -the -horizon
television have marked Blaw-Knox as a world leader in
advanced design, fabrication and erection techniques.

Blaw-Knox welcomes the opportunity to translate
your most advanced concepts into highly reliable
operating equipment. Contact the Antenna Group.

Antennas-Rotating, Radio Telescopes, Radar,
Tropospheric and Ionospheric Scatter.

BLAW-KNOX COMPANY
ELAW-KNOX Blaw-Knox Equipment Division

Pittsburgh 38, Pennsylvania
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Broadband ferrite isolators
for ountermeasure,, systems

MICROLINE NUMBS .044L2 044152 044C2

Cy:

Forward Loss (max.):

Isolation (min.):
Trans. Line:

1.0 db

10 db
RG-44/ U

7/8 Coax.

me

1.0 db

10 db
RG-44; U

7/8 Coax.

- mc - r iriC
0.5 db 0.6 db
10 db 10 db

Double Ridge Special X -Band

Wave Guide Wave Guide

Lightweight units handle high power levels to 400 watts cw

These Sperry isolators are the first nonreciprocal ferrite
components designed in coaxial line. They are especially

applicable in extremely broadband radars and test equip-

ment as well as advanced countermeasures systems-
wherever isolation is required over an octave bandwidth.

Simple in construction and light in weight, these Sperry

Microline* isolators have no large waveguide nor heavy

magnets. They maintain far superior electrical character-
istics over a much broader bandwidth than other isolators.

Meeting both Mil.E.-5400A and Mil.E.-5272A specs,
Visit our booths 641-642 at the

they operate properly within an ambient temperature

range from -55°C to 100°C. TM Reg. U. S. Pat. Of

spERBy MICROWAVE ELECTRONICS
COMPANY

CLEARWATER, FLORIDA

Division of Sperry Rand Corporation
ADDRESS ALL INQUIRIES to Clearwater, Florida, or Sperry
Gyroscope offices in New York, Cleveland, New Orleans, Los
Angeles, San Francisco, Seattle.

WESCON Show, August 19-22.

ELECTRONICS engineering edition-August 1, 1958
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now, most flexible

line of PNP Germanium

Power Transistors

`.*

0O

40 Watts* 30 Watts 20 Watts*

3 POWER GROUPS

5 PACKAGES

40 -WATT GROUP
Types Available

180
LT -5096 LT -5105 LT -5114 LT -5123 Diamond
LT -5095 LT -5104 LT -5113 LT -5122 Male
LT -5094 LT -5103 LT -5112 LT -5121 Female

80
LT -5093 LT -5102 LT -5111 LT -5120 Diamond
LT -5092 LT -5101 LT -5110 LT -5119 Male
LT -5091 LT -5100 LT -5I09 LT -5118 Female

40
LT -5090 LT -5099 LT -5108 LT. -5117 Diamond
LT -5089 LT -5098 LT -5107 LT -5116 Male
LT -5088 LT -5097 LT -5106 LT -5115 Female
30V 60V 80V 100V

Minimum Breakdown Voltage:

a.

*Collector dissipation at 25°C with
infinite heat sink.

MORE THAN 100 TYPES

C.)

30 -WATT GROUP
Types Available

LT -5060 LT -5069 LT -5078 LT -5087 Diamond
100 LT -5059 LT -5068 LT -5077 LT -5086 Male

LT -5058 LT -5067, LT -5076 LT -5085 Female
LT -5057 LT -5066 LT -5075 LT -5084 Diamond

60 LT -5056 LT -5065 LT -5074 LT -5083 Male
LT -5055 LT -5064 LT -5073 LT -5082 Female
LT -5054 LT -5063 1.1-5072 LT -5081 Diamond

30 LT -5053 LT -5062 LT -5071 LT -5080 Male
LT -5052 11.5061 LT -5070 LT -5079 Female

30V 60V 80V 100V
Minimum Breakdown Voltage:

:Minimum large -signal current gain: 40 -watt group at 1.0 A.
30 -watt group at 0.75 A, 20 -watt group at 0.50 A.

:Minimum breakdown voltage, collector to base with emitter open.

Reliable products through
Advanced -Engineering

CBS semiconductors

CBS-HYTRON, Semiconductor Operations, Lowell, Mass.
A Division of Columbia Broadcasting System, Inc.
Sales Offices: Newark, N. J.; Melrose Park, Ill.; Los Angeles, Calif.

20 -WATT GROUP
Types Available

LT -5028 LT -5034 LT -5042 LT -5051 Diamond
60 LT -5027 LT -5033 LT -5041 LT -5050 Male

LT -5026 LT -5032 LT -5040 LT -5049 Female
LT -5025 LT -5031 LT -5039 LT -5048 Diamond

40 LT -5024 LT -5030 LT -5038 LT -5047 Male
LT -5023 LT -5029 LT -5037 LT -5046 Female
11-5022 214157 28157A 11-5045 Diamond

20 LT -5021 LT -55 LT -5036 LT -5044 Male
2N156 2NI58 LT -5035 LT -5043 Female
30V 60V 100V 120V

Minimum Breakdown Voltage:

/Five packages: diamond, female industrial with solder lugs or
flying leads, and male industrial with solder lugs or flying leads.

Whatever your needs in PNP germanium power tran-
sistors, CBS-Hytron can supply them: In a choice of three
sizes of collector dissipations . . . 20, 30 or 40 watts. In a
choice of five packages . . . diamond, female industrial
with solder lugs or flying leads, and male industrial with
solder lugs or flying leads. And in 36 choices of collector -
to -base voltages and large -signal current gains.

See tables for types available. Write today for Bulletin
E-288 giving complete data on EIA, military and special
types in the widest range of current gains, collector volt-
ages and currents available. Let the unsurpassed flexi-
bility and width of this CBS-Hytron line help solve your
individual power transistor problems.
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O LIQUIDS -1N -ELECTRONICS NEWS...FROM MONSANTO

IBM cools current deflection
amplifier with Coolanol 45

OFFICIAL AIR FORCE PHOTO

Coolanol 45 dissipates heat from the 3110-\\ att Cur-
rent Deflection Amplifier produced by IBM Military

BLACK BOX MINIATURIZATION

For compact design ... 45 dis-
sipates the increased heat created when
you must pack more power into less space.
Liquid -cooling allows miniaturization of
components that must be lightweight, yet
powerful enough for today's advanced
system designs. It lends itself well to pack-
age systems of individual units which can
he removed, serviced and replaced easily.

Consult Monsanto on the advantages of
liquid -cooling for your systems before you
select your cooling method. Monsanto
technical specialists are ready to help with
the fluid aspects of your system design.

Products Division for the AN/ASB-4 bombing/navi-
gational system-operational in the B-52 bomber.

HYDRAULIC POWER HEAT DISSIPATION

For design simplicity . . . (.;,11 ttii
ability of Coolanol 45 to function as a
coolant -dielectric or as a hydraulic fluid.
Coolanol 45 pumps and cools efficiently
from -65° to 400° F.-performs well over
an environmental temperature range even
wider. You can eliminate the variables of
mull it le fluids or multiphase fluid sysi ins
by sit, ndardizing on versatile Coolan..1 15.

WHEN YOU NEED A

RELIABLE OPERATION

0
For reliable performance ... Coolanol 15
provides reliable temperature control to
assure accuracy of components such as
fire control and countermeasures units.
Quality control specifications include pas-
sage through an 0.8 micron filter, assuring
fluid purity for reliable operation in the
close tolerances of your servo mechanisms.

Coolanol 4.5: Monsanto T. if. (Formerly OS -45)

SYNTHETIC FLUID, COME TO MONSANTO
-creator of fluids for the future

Monsanto Chemical Company, Organic Chemicals Division
Dept. AV -5, St. Louis 24, Missouri

Please send more information: _i New Coolanol 45 Technical Bulletin
 Facts Folder on 20 Monsanto Fluids

Name

Company

Address

t'ity Zone Slate
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30

Diode Manufacturer uses

Electro Instruments X -Y Recorders

to plot Zener diode

characteristics

INCLUDES PLOT WITH EACH DIODE

International Rectifier Corporation, manufacturers of Zener diodes,
plots the reverse breakdown characteristics of each diode. These plots
accompany the diode to the customer and provide an immediately
useful graphic description of the individual unit's transfer character-
istics. As shown below, the plots are made with an Electro Instruments
Model 100 X -Y Recorder.

These proven recorders fulfill the most demanding operational and
performance requirements. They possess such advanced design features
as transformer -isolated servo -controlled cable drives to eliminate back-
lash, an internal vacuum hold-down and carriage clewing mechanism
for easy paper insertion, and a positive paper indexing provision for
measurement repeatability. Operating controls are kept to a minimum
and are logically grouped for maximum operator convenience.

CIRCLE 22 READERS SERVICE CARD

the complete line
of X -Y Recorders

and Data Reduction
Accessories

The Model 200 (Computer Output), the
Model 215 (Potentiometric Input), Model
225 (General Purpose Plotter) are larger
(11" x 17") machines. The basic precision
recording capability of these machines is
readily expanded to cover more complex
Input/output data reduction tasks. For
this purpose E -I offers a series of aux11-
lary eq uipments -Integral Curve Follower,
Model 275 Medium Speed Digital to Ana-
log Converter, the Model 250-A Symbol
Generator and the Model 260 Time Base
Generator.

All EI XY Recorders
can be reek mounted

Model 100 Specifications
Axes: Independent X and Y isolated axes.
Accuracy:±0.2% full scale.
Scales: 18 ranges, both axes, from 0.5

my /inch to 50 volts/inch, my/inch: 0.5,
1, 2.5, 10, 25, 50, 100, 250 and 500:
volts/inch: 1, 2.5, 5, 10, 25 and 50.

Input Resistance:0.5 mv /inch, essentially
infinite at balance with low resistance
source: 1.0 my thru 500 mv/inch, 200
kilohm /volt; 1.0 volt thru 50 volts/inch,
2 megohms.

Zero: Full scale zero control with one full.
scale length zero offset provided by
10.tum pots.

Reference: Internal mercury battery.
Paper Sire: 8.1 12. x 11'.
Slowing Speed: Pen 13' sec.; carriage

19' sec.
Power Input: 115v ±10v, 60 cps., 60 watts

standby; 125 watts operating.
Dimensions: 10" (max.) high x 123/8' wide

x 18' deep.

For complete
specifications,
send for new
4 -page brochure

LECTRO
NSTRUMENTS

MO.
3540 Aero Court  San Diego 11, California
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Two Type 7191's receive spe:ial "D.C. hold -or" -ribrrtion
test. All Tung-Sol/Chatham miniature kydregen tl_yrEsrona
-7190, 7191, 7192 - must "1.old or" while satriec-. to 150

vibratinn, swept from 50 to 2,000 cps in 4 minutes. Tubes
als.) are shocked at 4E° hammer angle in Navy high -impact
flyweight shock machine, equal to 720G/1 millisecond shock.i

Tung-Sol/Chatham miniature hydrogen thyratrons

supply test -proved ruggedness for missile use!
Extensive in -factory tests assure designers

Tung-Sol/Chatham minia-.ure hydrogen t--15rratrons
- 7190, 7191, 7192 - can withKaic. the severe
shock and vibration met in missile flight. PErfonn-
ance of these tubes in several ope:ational missiles
gives in -use proof of their ruggEcIness.

In radar modulators and tracking beacons, these
compact tough tubes supply 10 KW, replace bulkier
types. Broad range of pulse repetition rates widens
design choice . . . zero bias simplifies circuitry and

7190 NATHAN I 7191 7192

triggering requirements. Tubes hold off high volt-
age, pass high peak current with low tube voltage
drop. Three types available: 7190 - pin base, 7191
- top anode connector, 7192 - flexible leads.

Tung -Sol, only producer of miniature hydrogen
thyratrons for missiles, can supply you immediately.
For complete data on these types . . . on special-
purpose tubes of all types, phone or write. Tung -Sol
Electric Inc., Newark 4, New Jersey. Commercial
Engineering Offices: Bloomfield and Livingston,
New Jersey; Culver City, California; Melrose Park,
Illinois.

®TU N G-901:



vailable now!
EIPSCO'S NEW

lean istor digital circuits

Here are important new tools to eliminate your
logic circuit design problems. Providing significant cost
advantages, Epsco's Transistor Digital Circuits save you
valuable engineering design time, cut your costs and
space requirements and give you dependable, reliable
operation.

Type A Circuit Packaging

ftwo-thirds actual size)

 Lowest Cost
 Save Time
 Save Space
 Co:Dior Coded
 Shock -Resistant
 Fully -Encapsulated
 Low -Power Requirements
 Proven Dependability
 Complete Compatibility
 Easily Accessible Test Points
 Efficiently Arranged Pin Connections
 250 KC Operation
 -55 C to +75°C Temperature Range

Standard packages can be modified to provide you
with custom circuitry at no extra packaging cost.

AVAILABLE CIRCUITS
Flip -Flops and Counters
Diode AND Gates
Diode OR Gates
Nor Gates -An Epsco Exclusive
Parallel Gates
Cascade Gates
Inverter Amplifiers
Non -Inverting Amplifiers
Emitter Followers
Power Driver
One Shot Delay
Pulse Shaper

Level Converter
Neon Indicator
Incandescent Indicator
Blocking Oscillator
Level Shaper
6, 12, 18 volt Power Supplies
Clock Pulse Generator (0-250C)

Coming soon: complete 1 mc. logic circuit
family... and we're adding others all the time.

Epsco

SPECIFICATIONS
Dimensions

Type A
Type B

Frequency Range

Switching Times
Diode Logic
Transistor Logic

Signal Voltage Levels

2"x .9" square
2.5"x 0.65 x 2"

0- 250KC

0.7 µsec max
1.5' µsec max

0 and -6 volts
DC Supply Voltages 18 volts, 6 volts
Temperature Range -55°C to +75°C

Ty.:e B Circuit Packaging

(tworhirds actual size)

Write for technical bulletins.

Epsco Components, Dept. R88,

108 Cummington Street, Boston 15, Masi.

COMPONENTS
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BUILD YOUR PRODUCT BETTER
...WITH JOHNSON COMPONENTS!

Time after time
engineers specify
Johnson components
Whatever the choice...from the
smallest nylon connector to the
largest variable capacitor . . .

time and again design and de-
velopment engineers specify
Johnson components. Outstand-
ing in reliability, Johnson com-
ponents ore backed by sound
and imaginative engineering.
Next time you're looking for one
of the following components-
dsedr Johnson first!

VARIABLE CAPACITORS

 INSULATORS  PILOT LIGHTS

 PLUGS AND JAC:KS

 INDUCTORS  TUBE SOCKETS

 KNOBS AND DIALS

If

connectors
Designed to meet severe electrical and
mechanical requirements, Johnson manu-
factures a complete line of nylon connec-
tors as well as a standard group of plugs
and jacks. Nylon components include: insu-
lated solderless tip and banana plugs; tip
and banana jacks; tip jack and sleeve
assemblies; metal -clad tip jacks; binding
posts. Tough, low -loss nylon wor't chip or
crack even when subjected to extreme
temperature changes or abnormal me-
chanical stress- Designed for fast, easy
mounting-available in 13 bright colors
for coded applications.

variable capacitors
Available in a wide range of capacities
and voltage ratings, Johnson Variable Ca-
pacitors are widely used for commercial
and military applications. Types range in
size from the diminutive "M" series to large
Type "C" Single and Dual capacitors
measuring up to 172V-42" long. This compre-
hensive line offers types with construction
features such as: soldered plates; DC -200
impregnated steatite end frames; types
with stator support rods soldered directly
to ceramic end frames; units with high
capacity per cubic inch and low capacity
to chassis; and types with special platings
and spacings in production quantities.

For detailed specifications on the complete line
of Johnson electronic components-write for your
free copy of our newest component catalog, today!

tube sockets
Pick the tube socket that meets your speci-
fications from Johnson's 3 basic grades for
every socket type! Check Johnson's stand-
ardization program . . . you'll find that
selection is simplified, delivery cycles are
shorter-and many times you'll get superior
quality sockets at lower cost due to the
elimination of special set-up and tooling
charges. This unique tube socket stand-
ardization program provides you with
complete specifications for standard, indus-
trial and military socket requirements.
Write for your free copy of Tube Socket
Standardization Booklet No. 536, today!

pilot lights
Save valuable specification time by select-
ing you:, panel indicators from Johnson's
"preferred" line. Available types include:
faceted jewel or wide angle lucite lens
models; enclosed or open body styles;
bayonet, candelabra, or miniature screw
types; and a wide variety of mounting
brackets and assemblies.Jewels are avail-
able in clear, red, green, amber, blue, or
opal. Specials, including types to meet
military specifications are also available
in production quantities. All Johnson pilot
lights are described in detail in Pilot Light
Catalog 750-send for your free copy
today!

E. E. _741.1 -sari soira 41:43.11-7Avaa ny-
1020 SECOND AVENUE SOUTHWEST  WASECA, MINNESOTA
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"Your Blueprint
in Plastics

Since 1874"

Consolidated
Molded
Products
Corporation
Scranton, Pa. Binghamton, N. Y.

. . . plastics parts molded by Consolidated, that is. In every part
of the globe - from Scranton, Pennsylvania to Sidney, Australia
- people are using and enjoying products made more dependable
by components from Consolidated. Now, with two plants working
for you in Scranton, Pennsylvania, and one in Binghamton, New
York, we are better prepared than at any other time in our 80
year history to take care of your requirements.

IF You are interested in
learning more about injec-
tion and compression mold-
ing by Consolidated, send
for our new, fully illustrated
company brochure. Write
to: Consolidated, 339 Cherry
Street, Scranton 2, Penn-
sylvania.

COSSWONTED

IOLDED

PRODUCTS

CAPP0RA1
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ifete -SEND TEST SIGNALS DURING PROGRAMMING

VERTICAL

BLANKING INTERVAL

TEST SIGNAL KEYER

The Telechrome Model 1008-A Verti-
cal Blanking Interval Keyer is a self
contained portable unit that makes
possible transmission of television
test and control signals between
frames of a TV picture. Any test sig-

MODEL 1008-A

oillorake

VERTICAL BLANXING INTERVAL
TEST SIGNAL KEYER

Portable or standard rack mount-
ing. Self-contained power supply.

nal (multiburst stairstep, color bar,
etc.) may be added to the composite program signals. The
keyer will operate anywhere in the TV system and operates
from composite video, sync, or H & V crive. The test signals

are always present for checkirg transmission conditions

without Impairing picture quatty. The home viewer is not
aware of their presence.

These continuous reference signals may be used in con-
nection with various Telechrome devices for automatic
correction of video level, frequency response, envelope delay,

differential gain and differential phase.

1003-C VIDEO TRANSMISSION

TEST SIGNAL GENERATOR
Completely self-cantained, portable. Pro
duces multi -frequency burst, stair.tep.
modulated stairsttp, white window, com-
posite synch. Variable duty cycle. Regu-
lated power supply. 121/4" standarc rack
mounting or in carrying case. Integictes
with above model 1008-A Test Signal Ceyer,

ELECTRONICS engineering edition - August 1, 1958

Test signal is thin line between frames. All test
signals can be transmitted during vertical blank-
ing portion of program.

Video picture with multiburst test signal in-
serted, as seen on ordinary wave monitor.

IMPORTANT
Checking after programming is costly and at best highy
inefficient since conditions constantly vary. The Tele-
chrome Vertical Interval Keyer minimizes post -program

checking and overtime expenses. It provides instant
indication of deteriorating video facirties so that cor-
rective measures can be undertaken immediatey-
manually or automatically during programming.

Now in use by CBS. NEC,
ABC, BBC ITA (Brit.)

Write for Specifications & Details

TELE 8:"1"
The Notion's Leading

Supplier of Color
TV Equipment

28 RANICK DRIVE
AMITYVILLE, N. Y.

Lincoln 1.3600

Coble Address: COLORTV

on - 13635 Victory Blvd.. Van Nuys, Calif., State 2-7479,
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Actual
size

ANNOUNCING...
the newest addition to the Delco
family of PNP germanium transis-
tors! It's ideally suited for high-
speed switching circuits and should
find wide use in regulated power
supplies, square wave oscillators,
servo amplifiers, and core -driver cir-
cuits of high-speed computers. It's
the 2N553!

NEW HIGH -FREQUENCY POWER TRANSISTOR BY DELCO
No other transistor offers so desirable a combination of
characteristics for applications requiring reliability and
consistency of parameters.

TYPICAL CHARACTERISTICS T = 25°C unless otherwise specified Collector diode current Ico (VcB = 2 volts) 12 pa

Collector diode current Ico (VcB = -60 volts) 0 5 ma
Collector diode voltage VCB 80 volts maximum

Collector diode current 'CO (VcB = -30 volts, 75°C) 05 ma(VEB= -1.5 volts)
Emitter diode voltage VEB 40 volts maximum Current gain (VcE = -2 volts, lc = 0.5 amp.) 55

(VcB = -1.5 volts) Current gain (VcE = 2 volts, lc = 2 amps.). 25

Collector current 4 amps. maximum Saturation voltage VEc (IB = 220 ma, lc = 3 amps.). 03
Base Current 1 amp. maximum Common emitter current amplification cutoff frequency
Maximum junction temperature 95°C (IC = 2 amps. VEe = 12 volts) 25 kc
Minimum junction temperature -65°C Thermal resistance (junction to mounting base) 1° C, watt

BRANCH OFFICES
Newark, New Jersey Santa Monica, California
I ISO Raymond Boulevard 726 Santa Monica Boulevard
Tel: Mitchell 2-6165 Tel: Exbrook 3-1465 DELCO RADIO Division of General Motors

Kokomo, Indiana
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SYSTEM

Power output:

Noise threshold:

Recording range:

Radio gain:

Frequency stability:

Primary power:

Ambient operating temperature:

Non -operating temperature:

TRANSMITTER

to 950 mc*

20 or 120 w

-167 dbw or 0.032 uv in 50 ohms

60 db, 40 db, or 20 db-log-linear

180 or 188 db

±1 pp 10' short term
±1 pp 107 long term

120 volts ±10%, 50-63 cps

-18° to +54°C
-65° to +85°C

Modulation: None; cw operation. Provision is made to key
Power output for identification.

Power output recording: 6 -inch strip recorder available

RECEIVER
Bandwidth: 1 kc

Noise figure: 7 db

Recorder: 6 -inch strip recorder

Calibration: Signal level and recording linearity by
internal means.

MECHANICAL
All cases are 26 1/16" wide by 20 5/16" deep by 40 9/16" high

Cases may be stacked two high during operation.

The weight varies from 200 lbs to 350 lbs depending on case contents.

*Also available in ranges of 435-475 mc 8. 1750-1900 mc

Radio Engineering laboratoriesint
A subsidiary of Dynamics Corporation of Amcrca

2901 Borden_Ave LongIslancLtityl,ILY.
STillwell 6-2100  Teletype: NY 4-2816

Canadian representative: AHEARN P. SOPER CO  384 BANK ST  OTTAWA

Propagation te.sti*ip, made portable

With the continual increase in tropo scatter systems-most of

which have been developed and manufactured by R EL-

has come heightened need for truly portable propagation test

equipment to survey proposed scatter transmission paths.

The solution is available in RE L's, new path test set. Here, for

the first time, is packaged transmitting and recording
receiving apparatus which is not only small and light,

but supremely rugged as well.

Packaged with each set are replacements for all necessary

components, many in preassembled form. Parts supply depots

are unnecessary, and delays thereby eliminated.

Complete details may be obtained upon request.

REL

VS
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LEADING THE ELECTRONIC INDUSTRY IN CONNECTORS FOR

MICRO-MINIATURE-Ultra
miniaturization without
performance loss. Rug-
gedized to withstand
shock and vibration ex-
tremes. Available with 5,
7, 9. 11, 14, 20, 26, 29,
34 and 44 contacts for

AWG wire. 3 amps,
1800V RMS.

QUICK RELEASE*-Spring
loaded pin contacts
eliminate pulling and
prying. Prevent damage
to contacts. Up to 34
contacts for 116 or 1{12
AWG wire. 10 amps,
4500V.

Pot. No. 2,736,870

A

POLARIZING SCREW -
LOCKS* - Prevent acci-
dental disconnection due
to vibration. Available in
Micro -Miniature, Sub -
Miniature and Miniature
connectors.

Pot. No. 2,746,022

SERIES MM -22
ACTUAL SIZE

SERIES E -Z

tt A

rAthAliC,N1 f IIRPORAIKM

SERIES SM 20
ACTUAL SIZE

SUB -MINIATURE - A
rugged component, ideal
where space and weight
are at a premium. Avail-
able with 5, 7, 11, 14,

20, 26, 34, 42 and 50 con-
tacts for 1120 AWG wire.
5 amps, 1900V RMS.

PRINTED CIRCUIT - Pro-
vide a direct connection
of wiring to printed cir-
cuitry. For 1/16", 3/32", and
/8" boards. Carry up to

58 new "BELLOWS
ACTION," bifurcated
contacts for utmost reli-
ability. Various termina-
tions including wire
wrap, solder lug and
taper pin are available.

PROTECTIVE ALUMINUM
SHELLS - Complete pro-
tection against physical
damage. For Miniature
and Sub -Miniature series.
With or without stainless
steel polarizing screw -
locks.

You can rely on Continental Connectors to solve any precision connector problem.
MOLDING COMPOUNDS - The following molding compounds
are available: Melamine, Mineral filled, Plaskon, Glass
filled, Diallyl Phthalate, Orlon filled, Diallyl Phthalate,
Mineral filled, Phenolic Mica and Silicone Glass.
SPECIAL APPLICATION PROBLEMS - You are invited to present
your special application problems to our engineers for in-
tensive study, consultation and prototypes. Write for tech -

CIRCLE 30 READERS SERVICE CARD

nical literature on any of the connectors illustrated above.

NEW CLOSED RING ENTRY CONTACT - Extremely high relia-
bility. Solid ring limits contact expansion to maximum
tolerance of pin diameter. Cannot be forced out of shape.
Maintains low mv. drop under constant and uniform in-
sertion pressure.



GUIDED MISSILES, COMMUNICATIONS, AND COMPUTERS

MINIATURE - A compact,
lightweight connector
available with a wide
range of contacts from 4
to 104. Types available
with coaxial contacts -
50 -ohm or 70 -ohm
matched impedance.

SERIES 20
ACTUAL SIZE

RIGHT ANGLE PRINTED

CIRCUIT-Pin and socket
connectors for dip sol-
dering to printed circuit
boards or cable. Avail-
able in various contact
sizes and terminations.

ALUMINUM HOODS-Re-
lieve cable strain, act as
convenient grip for dis-
connecting. Available for
all connectors, except
printed circuit.

FREE SLIDE RULE CONNECTOR GUIDE -A slide rule guide that
shows standard Continental Connectors with electrical and
mechanical ratings as well as a Body Molding Comparator for
standard molding compounds will be mailed to you with our
compliments if you write on your company letterhead. There
is no obligation, of course.

Manufactured by Continental Connector Corporation,
America's fastest growing line of precision connectors.

Visit us at WESCON Show Booth 1521 CIRCLE 31 READERS SERVICE CARD

SERIES 14
'A ACTUAL SIZE

SERIES 145-48
V3 ACTUAL SIZE

POWER - Many types
available. Heavy duty
Series 14 shown, fea-
tures telescoping contact
barriers for unusually
long creepage paths; 7,

9, 10, 15 and 18 contacts;
1114 or }116 AWG wire;
10 amps, 4500V.

TERMINAL BLOCKS- Rug-
ged, molded, machine
tapered pin terminal
blocks. Available in any
combination of shorting
or non shorting termi-
nals. Single, dual or triple
row.

HERMETIC SEAL-De-
signed especially for high
altitude and similar ap-
plications. Contacts are
individually sealed and
fused in glass. Available
with Miniature and Sub -
Miniature series.

EXCLUSIVE SALES AGENT-DeJUR-AMSCO CORPORATION
95-01 NORTHERN BLVD., LONG ISLAND CITY 1, N. Y.

you're
always

sure
with ed

electronic
components



A new concept in advanced INERTIAL NAVIGATION SYSTEMS/ \
Bell has outstanding opportunities for experienced engineers and scientists

in the following areas:

 Inertial navigation system analysis and design
 Design and evaluation of gyros and accelerometers
 Airborne digital computer application
 Inertial test equipment development and design
 Transistorizing of analogue and pulse circuitry
 Advanced design and packaging

Assignments embrace a high level of design and development problems.
Learn about the personal opportunities and unexcelled benefits now available
to you on this challenging program. Send resume of your qualifications to:
Supervisor of Engineering Employment, Dept. H-42, BELL AIRCRAFT
CORPORATION, P. 0. Box One, Buffalo 5, New York.

Niagara Frontier Division

August 1, 1958 - ELECTRONICS engineering edition
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WHEN A LITTLE CAPACITANCE
GOES A L -O -N -G WAY...

STAWKPOLE
FIXED COMPOSITION CAPACITORS
SET THE QUALITY STANDARDS!

Convenient, circuit coupling and bypassing in the

simplest, most inexpensive capacitor design ever pro-

duced. 46 EIA "preferred" values -0.10 to 10.0 p.p f .

5%, 10% or 20% tolerances.

Electronic Components Division
STACKPOLE CARBON COMPANY
ST. MARY'S, PA.

Coldite 70+® fixed composition resistors Snap and Slide Switches  Ceramag® ferromagnetic
cores Variable composition resistors Ceramagnet® ceramic magnets Fixed composit on

capacitors  Iron cores  Brushes for all rotating electrical equipment  Electrical contacts  Hundreds
of related carbon, graphite and metal powder products.
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You can profit by using
General Plate Clad
Metals.

Dependable Consistency of

GENERAL PLATE
TRUFLEX THERMOSTAT METALS

Enables COOPER to Give
Liberal Warranty

The new MEAT CHEF Thermometer by COOPER, featuring the exclusive
VISI-DOME DIAL, helps people cook any meat to perfection with ease.

To insure accurate register of roasting temperature Cooper Thermom-
eter Company specifies and uses General Plate Truflex Thermostat
Metals, from which they produce coils as shown in enlarged form at the
left. Here's what Cooper President, Horace R. Whittier, has to say about it:

Truflex is unvaryingly uniform in operating characteristics, and this
enables us to give the liberal warranty we print on each thermometer box.

General Plate TRUFLEX is available in cut strips or long length coils to
meet your needs, or can be furnished in formed elements or completed
assemblies to meet the most exacting parts specifications. Either way you
get accurate consistent performance with TRUFLEX because every repeat
order is an exact duplicate of the original - dependably uniform in activ-
ity, temperature range, electrical and corrosion resistance.

To new or regular users of thermostat metal General Plate has much to
offer - we'll supply complete technical literature on TRUFLEX - help
with parts design - furnish calibrated samples. Our competent Field
Engineers will gladly call at your request and show you how temperature
change can be put to work in your products - no obligation. Write today.

METALS & CONTROLS
General Plate Division

CORPORATION
1308 Forest Street, Attleboro, Mass.

FIELD OFFICES: NEW YORK  CHICAGO  DETROIT  INDIANAPOLIS  MILWAUKEE  PASADENA
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...the record tells you more
from a

SAN BORN
SYSTEM

DESIGNED SPECIFICALLY FOR
YOUR TYPE OF WORK

1 -708 -CHANNELS, 12 PLUG-IN PREAMPLIFIEA

150 SERIES
Features of the "150 series"
direct writers include: fre-
quency response to 100 cps;
linearity 1% overall; ink -
less recording in true
rectangular coordinates by
heated stylus on plastic
coated Permapaper charts;
current feedback driver
amplifier and regulated
power supply for each chan-
nel. Recorder has 9 chart
speeds, 0.25 to 100 mm/sec;
individual stylus heat con-
trols, time -code marker. Up
to 6 -channels can be housed
in one vertical cabinet.
Amplifiers, recorder also
available in individual por-
table cases.

COMPUTER READOUT ...AUTOMATIC PROGRAMMING

150 SERIES

6 -.8 -CHANNELS, FLUSH FRONT RECORDER,

FREQUENCY RESPONSE TO 120 CPS

350 SERIES

"150 series" 6-, 8 -channel consoles in 461/2" high mobile cabinet. Dual -
Channel Amplifiers have selectable sensitivity from 0.01 to 10 volts/div.;
internal calibration 2 volts *1% freq. response flat to 20 cps. Optional
Programmer sequences system operation in 20 steps, including recorder
turn -on, calibration, computer DC level reading, recording for pre-set
time, turn-off and reset.

New "350" series direct writers
with compact plug-in preamps
in modules of up to 4; individual
power supplies; current feed-
back transistorized power am-
plifiers; limiter circuit ahead of
power amplifiers; velocity feed-
back galvanometer damping;
enclosed galvanometers. Lin
earity 0.2 div. over entire 50
divisions. Recorder -power am-
plifier -power supply package
has 0.1 volt/div. sensitivity, can
be used separately; pushbutton
controls for 9 chart speeds 0.25
to 100 mm/ sec; individual
stylus heat controls; contacts
for remote control; inkless rec-
tangular coordinate recording
on Permapaper charts.

PORTABLE INDICATORS FOR STRAIN, ETC.

Model 150-300/700 Wide Band Amplifier and Power Supply ac-
cepts ''150" series preamplifiers - for use with low power gal-
vanometers, oscilloscopes, panel meter. Freq. range DC to 10,000
cps (but limited by particular preamp range). Panel meter has
center zero scale, 25 divisions each side of center.

"VISIT

MODEL 276 CHART VIEWER

Permits convenient, variable speed editing and study of
Sanborn charts and other types up to 16" wide, 200 ft. long.
Single control for direction, paper speeds (15" to 100'/min).
Transparent cursor slides left or right, adjusts for accurate
alignment with coordinates.

6-. 0 -CHANNELS

850 SERIES
Compact "850" series direct writers
use 7" high plug-in preamplifiers in
modules of up to eight and "350''
flush front recorder package with
transistorized power amplifiers,
power supply; features velocity feed
back galvanometer damping, linear-
ity 0.2 div. over entire 50 divisions;
9 chart speeds from 0.25 to 100

mm/sec controlled by electric push-
buttons; inkless recordings on Per-
mapaper charts. Available preamps
include Servo Monitor (demodulator)
and DC Coupling. Carrier, Chopper
Stabilized and Low Level types are
in development,

SELF-CONTAINED UNIT PREAMPLIFIERS

TO DRIVE 'SCOPES,
OPTICAL OSCILLOGRAPHS.

TAPE RECORDERS, ETC.

Portable "350" series include
Carrier, DC Coupling Servo Monitor
(demodulator), True Differential
DC types; others in development.
Mount in portable "450" cases or
in four -unit modules in 19" frame.
Use individual power supplies.
One "450" case and power supply
can serve any "350" Preamp.

WI DATA SLAITCT TO CHANCE WITHOUT HOHCO

For complete data, call your local Sanborn Engineering
Representative or write the Industrial Division in Waltham.

SANBORN COMPANY
Industrial Division

175 Wyman Street, Waltham 54, Mass.

SANBORN BOOTHS 1454-1455 AT WESCON SHOW"
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VICTOR DIGIT-MATIC PRINTERS

Proved by over 16,000,000

printings without repairing,

adjusting or cleaning!

The adding machine in the Digit-Matic has been tested
with over 16,000,000 continuous printings, with no fail-
ure, no service other than periodic oiling. Forty years
of experience in producing 1,500,000 adding machines
as well as precision instruments such as the Norden
Bombsight-has given Victor Adding Machine Co. out-
standing qualifications for producing rugged and reli-
able digital printers.

IN OPERATION-BOOTH

CHECK THESE 4 VICTOR ADVANTAGES

Reliability: Examine the rugged construction of
a Victor machine. Each part is conservatively
designed to provide extended life and reliability.
Wearing surfaces heat treated, cyanide hard-
ened to stand up under constant use. All steel
parts cadmium plated to prevent rusting.
Immediate Service: Factory -trained servicemen
(and parts) are on call in more than 725 cities
coast to coast.
Flexibility: At least 500,000 different combina-
tions available, with speeds up to 33 characters
per second. With Victor Digit-Matics you have
your choice of listers, accumulators, or calcula-
tors plus an almost infinite number of other
variations ranging from electrical noise filters to
upside-down printing.

Fast Delivery, Low Price: Because of Victor's con-
tinuous high volume of adding machine produc-
tion, we can ship almost any quantity of Digit-
Matics-built specifically to your order-within
30 days. Victor Digit-Matics, from only $425.00,
are the value buy in the digital printer field.

1210-WESCON SHOW

COVER REMOVED

VICTOR SERIAL ENTRY DIGIT-MATIC PRINTER
10 Digit solenoids. Digits are entered in sequence with
most significant digit first. Accepts digits at a rate up
to 20 per second. Print cycle: listers 0.27 seconds; ac-
cumulators 0.35 seconds. Available in up to 11 column
entry capacity.

COIL DATA
Voltage 2I-28VDC 42-54VDC 125-160VDC

Resistance, ohms
Digit solenoid 25.5 75.0 490.

or - Print solenoid 25.5 75.0 450.
Minimum on time, seconds .02 .02 .02
Maximum on time, seconds .05 .05 .05

(continuous printing)

Minimum off time between digits-all serial entry machines-.025
seconds.

VICTOR PARALLEL ENTRY DIGIT-MATIC PRINTER
All digits 1 through 9 of each column equipped with
solenoids. Digit and print command solenoids may be
simultaneously energized. Print cycle:-listers 0.30
seconds; accumulators 0.35 seconds. Available in up
to 10 columns entry capacity.

COIL DATA
Voltage 20-28V0C 35-56VDC 125-160VDC 105-125VAC

Resistance, ohms
Digit solenoid 17.6 53.0 700. 125.

Print solenoid 17.6 89.0 375. 125.
- Print solenoid 17.6 53.0 375. 125.

Minimum on time, seconds .020 .020 .015 .025
Maximum on time, seconds

(continuous printing)
.050 .050 .035 .050

A few popular model variations: -columnar spacing;
right side of machine accumulating and left side list-
ing data identification; Non -Add printing; Non -
printing adding; MIL -I-17623 Electrical Motor
Noise elimination; Induction Motors; Manual Keys
over the solenoids; "digit key depressed" switch
(serial entry Digit-Matics); tag and label printing;
and all kinds of alphabetic and special types.

Write today! Victor's electronics -trained staff
will gladly help you solve any digital printing
or calculating problem.
Write for technical manual No. A8-71

Electronics Division
VICTOR ADDING MACHINE CO.
3900 N. Rockwell Street, Chicago 18, Ill.
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Covering the Spectrum
with Reliable Ceramic Tubes

a
From audio into super high frequencies, Eimac

covers the RF spectrum with modern cet-amic tubes.

This incomparable ceramic electron tube fantiiy-

more than one -gird of the Eimcc tine -- ineucies

reflex and amplifier klystrons, negative aria tubes,

rectifiers, pulse modulators, receiving tubes, and

trcveling wave tubes. The tubes illustrate r.tre

typical of more than 40 Eimac ceramic tube "pes

that are being selected by leading eou.pment

manufacturers for use in all types of applications

----from tropo-scatter to industrial heating, from

single sideband to pulse.

V;sit the Eimac booths, 1230-31 and 1234-35. at

\A'ESCON, August 19 to 22, in Los Angeles. Op-

erate the unique demonstrator which hammers im-

pact shocks upon- a live Eimac ceramic tube - and

prove to yourself the superiority of ceramics in

electron tubes.

EITEL-McCULLOUGH, INC.CALIFORNIA
SeffeetZ "c2111 with ceramic rubes that can take it

PRODUCTS DESIGNED AND MANUFACTURED 3Y EIMAC
Negative Grid Tubes Vacuum Tube Accessories
Reflex and Amrlifier Klystrons Vacuum Switaes
Ceramic Receiving lubes Vacuum Pumps.

Traveling Wave Tubes

Includes tl-e most extensive line of ceramic electron tubes



WESTINGHOUSE TAKES A GIANT STEP
Through major improvements in silicon purification and transistor fabrication, Westinghouse has
broken down the previous limitations of Silicon Power Transistors. The result is a new series of
Westinghouse Power Transistors which can operate at high efficiencies in the "true power range."

LIFE-SIZE DRAWING
shows how Westinghouse
Silicon Power Transistor is
designed for attachment to
heat sink with a screw stud.
All leads are in the base.

SE are the first members of an entirely new
family of Westinghouse Silicon Power Transis-

tors, which have the advantages associated with
silicon (high voltages and high operating tempera-
ture) without the disadvantages (high losses). As
you can see from the chart on the right-hand page,
these units possess exceptionally low saturation
resistance-less than one half ohm. This low satura-
tion resistance which results in low internal dissi-
pation, coupled with high power handling capacity,
makes possible silicon transistors which can effi-
ciently handle 1000 or 1500 watts. For example, as a
DC switch, handling 1.5 kw (300 volts at 5 amperes)
the internal dissipation of the units is about 12.5
watts with a resulting efficiency of better than 99%.
Typical reverse leakages are 3 milliamperes.

Like other silicon devices, these transistors can
operate in ambient temperatures up to and exceeding
150°C while germanium units are limited to 85°C.
Thus, where the higher power rating is not required
these units may be used for their high temperature
capabilities. It also follows that wherever germa-
nium power units are presently employed, a switch
to silicon transistors will result in higher reliability
of operation, because of the greater margin of safety
with respect to operating temperature.

There are a great many circuits for which this new
type of silicon power transistor is made to order. It
will find use in inverters or converters (AC to AC,
AC to DC, DC to AC, DC to DC), to control fre-
quencies for data processing, servo output, and
other aircraft information applications. It will serve
as a low frequency switch, as mentioned above; it will
operate efficiently with low power supply voltages;
and it will find a number of uses in class A amplifiers.
There are also many additional applications-too
numerous to list here.

These Westinghouse Silicon Power Transistors
are available in sample quantities for your testing
and immediate application. Call your Westinghouse
representative or write directly to Westinghouse
Electric Corporation, Semiconductor Dept., Young-
wood, Pennsylvania.
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IN SILICON POWER TRANSISTORS

X 107-2

X 107-5

current rating V C80 V CE (VEB= 0) R s

2 amperes

5 amperes

30-300V

30-300V

30-300V

30-300V

0.5 ohms Typical

0.4 ohms Typical

Thermal resistance-Junction to case, 0.7 C/watt typical. Current ratings based on the current at which current

gain is equal to or greater than 10. It is possible to switch higher collector currents with some sacrifice in ain.

3.0

41

4

O- 2.0

O

1.0

Di 1.0
0

a>

O
10 20 30 40 50 60

I c -COLLECTOR CURRENT (ampe as)

LOW SATURATION RESISTANCE
is exhibited in this graph showing values for a typical Westinghouse Silicon
Power Transistor driven to 5 amperes. The values are fractions of those
observed in other silicon transistors.

MEE EMEMEMEE
MI EMPIMIEMMEIEE Ell WEE=
ME EMI Mg MEE
MI BM MI 1111 CM
MN OM NI IM I I I
IEE BM E 111 II 1 A
MEI ME MIN/ 'in
EMI 11/1/%1.411EE
IEW/Pr-fiddEMME
MK LiiIMEMEMEE

LtitiMMEMEENEEEI

COMMON EMITTER OUTPUT
CHARACTERISTICS
are charted here for the lower current outputs.
The characteristics saturate sharply.

20 30 4 0 STI 6C

COLLECTOR Cu RRRR Was..

DC CURRENT GAINS

VOLTAGE CHARACTERISTICS
of a 300 -volt unit are shown here. High emitter -base
voltage may be important in some circuits. In this
illustration emitter -base reaches 100 volts.

arc presented as functions of col-
lector -emitter current in the 2 am-
pere- and 5 ampere -rated units.

YOU CAN SE SURE...IF ITS

Westinghouse
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We ended
chemical dangers
and increased
production
when we ...

STOPPED making our own etchant

STARTED using HUNT S.C.E.
"We used to make our own etchant for
solder plated circuit boards until we
heard of HUNT S.C.E. Solution.

"To mix our own etchant we used to
stock large quantities of chromic and
sulphuric acid. It took time to make up
the solutions which filled the air with
noxious fumes and was always danger-
ous to handle. Besides the time it took
to make up the solutions we ended up
with variations from batch to batch.
And in order to get the solution work-
ing right, we had to heat it up to
140° r and over.

"So we did the wise thing... stopped
making our own and started to use
HUNT S.C.E. which works at room
temperature. Now we have no more
chemical dangers. We are really saving
money - etching time is standardized

Manufacturing
Chemists

Chicago  Cleveland

and we maintain a uniform production
rate around the clock."
HUNT S.C.E. (Solder Circuit Etch) is
superior to plant mixed etchants be-
cause it:
1. Etches rapidly at room temperature.
2. Is a ready, prepared product de-

signed specifically for this one pur-
pose.

3. Has a high capacity for copper.
4. Never attacks the solder plated cir-

cuit.
5. Has guaranteed uniformity and is

the highest quality because of rigid
laboratory control.

6. Gives fast, odorless etching of the
copper.

7. Produces boards that pass all corro-
sion and stability tests.

Established
1909

For detailed information about HUNT S.C.E. and valuable production han-
dling information, write for Technical Bulletin No. 3 - "The Etching of
Solder Plated Circuit Boards by Hunt S.C.E. Solution." Hunt S.C.E. Solution is
available in 125 pound (12 gallon) carboys and 530 pound (55 gallon) drums.

PHILIP A. HUNT COMPANY
PALISADES PARK. N. J.

 Cambridge Brooklyn  Atlanta Dallas Los Angeles  San Francisco
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Radio Receptor

hie petti-sel
*high current density

selenium
rectifiers

Life expectancy of 100,000 hours
800 ma D.C. 15,000 volts

High voltage, low current for smoke
precipitation. 12 containers required.

50,000 amps, 9 volts D.C.

High current, low voltage, fan cooled.
For electroplating power supply.

makes them first choice for these applications
The engineers who specified these Radio Receptor rectifiers know

the outstanding record of similar stacks in Germany and throughout
the world. They also know they can install RRco. Petti-Sel rectifiers
once and forget them, confident they'll deliver up to 100,000 hours of
trouble -free performance !

Produced by the improved new vacuum process developed by Siemens
of West Germany, and now manufactured exclusively in the U. S. by
Radio Receptor, Petti-Sel rectifiers are available in an even wider range
of current and voltage ratings than indicated above. We'll gladly send
you information regarding your rectification problems. For prompt
attention, write today to Section E -8R.

Semiconductor Division
RADIO RECEPTOR COMPANY, INC.

Subsidiary of General Instrument Corporation
240 Wythe Avenue, Brooklyn 11, N.Y. EVergreen 8-6000

GENERAL INSTRUMENT CORPORATION ALSO INCLUDES
AUTOMATIC MANUFACTURING DIVISION  F. W. SICKLES DIVISION

MICAMOLD ELECTRONICS MANUFACTURING CORPORATION (SUBSIDIARY)

1191-ng!!'. General Instrument
semiconductors
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A HIGH TEMPERATURE FILM WIRE DEVELOPED BY

48

APPLIED RESEARCH TO MEET 155°C (CLASS "F")

THE RMA
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LEZE®
 Dielectric twist performance establishes

Thermaleze F as exceeding Class "F" (155° C).

 Better factor of safety because of improved
"heat shock" characteristics.

 Good film flexibility under Class "F" conditions.

 Good balance of electrical, chemical and
physical properties.

 Ideal for Class "F" stator windings and high
temperature layer or random wound coils.

 Presently available in square and rectangular
wire; also in round wire, sizes #8-40.

155°C

Any time magnet wire is your problem, consult Phelps Dodge for the quickest, easiest answer!

FIRST FOR

LASTING QUALITY

-FROM MINE
TO MARKET !

PHELPS DODGE COPPER PRODUCTS
CORPORATION

INCA MANUFACTURING DIVISION
FORT VVAYNE, INDIANA
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MAGNETIK null indicator with Magnetic converter input. Can
also be used as linear deflection indicator. Highly sensitive,
isolated input, insensitive to d -c and a -c strays, and 60 cps
series pickup. Mirror scale, vibration resistant. Price: $250,
rack mounted version optional. Write for Bulletin NI -1.

ELECTRONIK null indicator is completely electronic with
chopper input, Highly sensitive, fast reading, vibration re-
sistant. No damping resistance is required. Large, clearly
legible dial. Ruggedly built. Price: $175. Write for Data
Sheet 10.0-12a.

There's a

Honeywell Null Indicator
... to fit your needs and your budget

RUBICON spotlight galvanometer with multiple -reflection
optical system and 100 -millimeter scale. Simple, sensitive,
sturdy, linear. Sharp, parallax -free spotlight index. Insensi-
tive to a -c strays. Price: $95 to $125. Write for Bulletin 320.

Here are three top quality null indicators, each
with distinctive advantages for particular ap-
plications. Now you can choose the instrument
with the exact characteristics you require,
without paying for more than you need. Call
your nearby Honeywell field engineer for details
or write for literature.

MINNEAPOLIS -HONEYWELL, Wayne and Win-
drim Avenues, Philadelphia 44, Pa.

SPEC I FICATIONS

MAGNETIK ELECTRONIK RUBICON

Voltage sensitivity 2 microvolts per division 1 microvolt per division 1.5 microvolts per division

Current sensitivity .003 microamps per division .001 microamps per division .0006 microamps per division (max.)

Period less than Y second Less than 1/2 second from .6 to 5 seconds,
depending on model

Input resistance. 600 ohms at max. sensitivity 1000 ohms at max. sensitivity 13 to 4000 ohms, depending on model

Overload rating 10 volts, over -range to 45 volts 1.5 volt 105 x sensitivity

Zero drift Less than 1 division per hour .Less than 1 division per hour Negligible

Linearity +5% of full scale For null measurements only ± 1% of full scale

Honeywell
-Fot tAitd
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Genisco G -Accelerators play vital role in ICBM development
Threading the needle half -way round the world leaves no room

for error.
Inertial guidance-self-contained guidance systems used to direct

huge ICBM's to the target-depends for its accuracy upon the degree
of internal instrumentation perfection. Switches, relays, delicate instru-
ments, and hydraulic and electrical systems must operate perfectly-
even while subjected to tremendous acceleration forces.

Testing components and complete asssemblies to simulated
operational G -forces, as required by MIL -E -5272A, before relying
upon their operation in actual flight is easily accomplished with
Genisco's G -Accelerators.

Genisco's precision centrifuges are available in five standard sizes-
from high-speed machines capable of high G -loadings, to large 12 -foot
diameter machines capable of acconmiodating complete electronic or
electromechanical systems.

All models incorporate features necessary for critical laboratory
testing, as well as the ruggedness and simplicity of operation required
for production -line test programs.

Many automatic features minimize operator responsibility and
chance for error. Built-in safety features and integrity of construction
provide maximum protection to both personnel and machine.

Complete specifications on all machines and accessories are avail-
able. Write, outlining your specific requirement&

reliability first
2233 Federal Avenue,
Los Angeles 64, California

MODEL B78
Accommodates
test objects up to
25 pounds; 1200
G -pounds max.

MODEL C159
Accommodates
100 -pound test object
on each end Of boom;
2000 G -pounds max.

MODEL D184
Range of 1 to 800 G's;
1000 C -pounds max.

MODEL E185
Subjects two 300 -pound
assemblies to 100 G's.
30,000 G -pounds max.
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When the U. S. Army moves up

Kleinschmidt is in the van

Kleinschmidt page printers and reperforator teletypewriters receive and transmit
teleprinted communications wherever a truck can roll,

As division headquarters advances it the field, it is
imperative that communications with outlying units
be maintained without interruption. Kleinschmidt
teletypewriters and related equipment, installed in
a U. S. Army cargo truck and transmitting by radio,
provide a message center that meets every demand
of mobility and dependable two-way communica-
tions. These Kleinschmidt units, developed in co-
operation with the U. S. Army Signal Corps, furnish

sender and recipient with an identical teleprinted
original, eliminating misinterpretation and speed-
ing the required action.

Research and development of equipment for
transmitting and receiving printed communica-
tions has been a continuing project at Kleinschmidt
for almost 60 years. This unparalleled store of
experience, now joined with that of Smith -Corona
Inc, holds promise of immeasurable new advances
in electronic communications.

KLEINSCHMIDT LABORATORIES, INC.
PIONEER IN TELEPRINTED COMMUNICATIONS EQUIPMENT

A SUBSIDIARY OF SMITH -CORONA INC  DEERFIELD. ILLINOIS
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BEYOND ACCEPTED STANDARDS OF TUBE RELIABILITY. 50,000 high -reliability
tubes at a time-a half million a month-receive a special burn -in
at General Electric's 5 -Star factory. Tube performance is stabilized.
Early -life inoperatives are weeded out. Every G -E 5 -Star Tube
also has passed rigid mechanical and electrical tests before shipment.

turn
ea:i=urs

GEMENALOHECTRIC

BE SURE YOU GET STABILIZED TUBES

WHEN YOU PAY FOR HIGH RELIABILITY!

Only General Electric stabilizes all high -reliability
tubes by factory burn -in. What does this 5 -Star
process mean to you, a manufacturer of electronic
equipment with critical sockets?

It's extra protection against production -line shut-
downs in your plant, because stabilizing helps weed
out any early -life tube inoperatives. Likewise, it's a
special safeguard that your radar, communication,
or other equipment will prove dependable from the
start, when placed in service.

Stabilizing also promotes more uniform tube per-
formance . . . your designers can count on 5 -Star
Tubes meeting rated requirements at all times. This
helps assure that your equipment will continue to
perform reliably-building a solid reputation that

will lead to repeat orders for new equipment.
When you specify high -reliability tubes, be sure

you get the superior quality that only General Elec-

tric stabilized 5 -Star tubes offer! Any G -E Receiving
Tube Department office listed below will be glad to
supply further information. Phone today!

EASTERN REGION

200 Main Ave., Clifton, N.J.
Phones:

(Clifton) GRegory 3.6387
(N.Y.C.) WI. 7.4065, 6, 7, 8

CENTRAL REGION WESTERN REGION

3800 N. Milwaukee Ave.
Chicago 41, Illinois

Phone: SPring 7-1600

11840 W. Olympic Blvd.
Los Angeles 64, Cal.

Phones: GRanite 9.7765
BRadshaw 2-8566

Progress is Our Most important Product

GENERAL ELECTRIC
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SWEEPING
OSCILLATORS
for RADAR and
TELEMETERING IF's 1-1,200 mc
by

KAY ELECTRIC
The Kay sweeping oscillators
are a line of high level lab
and field test instruments de-
signed for the alignment of
radar and telemetering IF
strips from 1 to 1,200 mc.
The line offers a wide
choice of precision -built
units which are simple to
operate, highly stable, and
extremely flexible.

Kay l'ani-Stirip 860-A

 Wide Range, Wide Sweep  Constant Output (Fast -Acting AGC)
 High Output  Continuously Variable Centers
 Fundamental Frequency  Fixed, Crystal -Controlled Markers

 All Electronic Operation

Instrument Cat. No. Range Sweep Width RF Output Markers Pricei-

Vari-Sweep 860-A 2-220 mc
(center)

Contin.
Variable to
60% center
freq. below
50 mc; 30 me
plus, above
50 mc.

1.0 V rms
AGC'd,
70 ohms

None $695.

Vari- SUM
Model IF

866-A* 4-120 me
(center)

1.0 arms
AGC,
70 oohms

11 Fixed Crystals
1 Variable.
Direct reading
dial

$950.

Val -Sweep
Model Radar

865-A* 10-145 mc
(center)

1.0 V rms
AGC'd,
70 ohms

11 Fixed Crystals
1 Variable.
Direct reading
dial

$950.

Vari-Sweep
Model 400

867-A 15-470 mc
in 10 bands

Same as above
to 400 mc;
20 mc max.
above 400 mc.

1.0 V rms into
70 ohms to 220
mc; 0.5 V rms
to 470 mc;
all AGC'd

None $795.

,Mega -Swap 110-A** 50 kc-950 mc 50 kc-40 mc 100 my at
50 ohms None $495.

Rada-Sweep 380-A*
2 Switched
bands 20-40
mc; 50.70 mc

2 Switched
bands, Wide
20 mc, Nar.
3 mc

250 my rms,
70 ohms

9 Fixed
Crystals

$395.
(with
4 crystals)

/add-.5utrp.-Z00 386
Between
1 & 350

mc center

70% of center
to 100 mc; 60.70
mc to 350 mc

0.5 V rms
into 70 or
50 ohms,

Up to 30
crystal pulse
marks

$695. plus $15.
per marker

ordered

11111111111011r11.

Other Mega -Sweeps to Wider sweep width , additional crystal t All prices F.O.B. Pine Brook, ft L1200 mc; a d with Markers. markers available o special order.

54

Write for 1958 Kay Catalog

KAY ELECTRIC camp/awn"
Dept. E-8 Maple Avenue, Pine Brook, N. J. CApital 6-4000

0 19118 SY KAY ELECTRIC co.
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NOW...from Tra n5i-tron
the world's
FASTEST DIODES

for milli -microsecond switching!
Here at last are diodes suitable for extremely

high speed transistorized computer circuitry. These
diodes offer you the convenience and simplicity of
conventional types - but they are on the order of
50 times faster! Produced and priced for computer
use, they are intended for critical applications at
normal transistor bias levels.

The S570G germanium diode has optimized
switching characteristics in the region below 10
milli -microseconds. Total stored charge after a
10ma forward current is less than that of a 3pf
(micro-microfarad) capacitor at 6 volts! German-
ium type S555G obtains better D.C. characteris-

tics at some sacrifice of speed. The S266G is a
bonded silicon diode intended for use in high tem-
perature high speed equipment. Low leakage cur-
rent makes it useful also as a pulse stretcher. It is
typically taster than any of the presently available
silicon diffusion diodes and silicon transistors.

These new diodes can reduce the number of
transistors in circuits. They may be used to sim-
plify coupling and logic design, reducing depend-
ence on critical timing and synchronization. For
example, difficult DCTL circuits may be made
DCDTL with no loss in speed. Available now,
these diodes will open many new frontiers.

Type S570G,
measured in EG&G TW Oscilloscope

GERMANIUM SILICON

S570G S555G S266G

Recovery time .002 .006 .004 i,sec max.
(10ma Ifwa,
6V Inverse to
3ma Inverse
with 120 ohms
resistive load)

Forward 1.0 .5 1.5 volts max.
voltage drop
0 10ma

Inverse current 30.0 10.0 1.0µa max.
-6 volts

Maximum 8.0 15.0 8.0 volts
inverse
voltage rating

Maximum 75 75 150°C
temperature

Tra n5itron
electronic corporation

Transistors (Bodesowes iiegulatots

wakefield, massachusetts
Rik

Rectifiers

SEE US AT THE WESCON SHOW-BOOTHS 1567-68



Introducing

new accuracy
standards
to vacuum tube
voltmeters

VISIT BOOTHS
1527-1528

WESCON SHOW
MI LLIVAC
INSTRUMENTS

Division of Cohu Electronics, Inc.

BOX 997 SCHENECTADY, N. Y.
TOMORROW IS 0

Modern electronic research often
requires DC and AC VTVMs which
have accuracies substantially better
than 1%; in addition, accurate
AC VTVMs are needed which
measure RMS values, rather than
average or peak.

Two new Millivac precision
voltmeters fulfill these conditions.
The MV -57A DC-VTVM has .1(1%
accuracy, based on a built-in
standard cell reference. Price:
$790.00.-The MV -32A RMS
voltmeter has % accuracy; its
RMS response is based on an
electronically protected vacuum
thermocouple. Price: $890.00.

UR YESTERDAY
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50 ohm Coax Terminations
dc to 4 KMC!

8 new instruments!
1 to 500 watts coverage!

New Sierra 160 series Coaxial Terminations are ideal for use with directional
couplers, or in other applications requiring wide frequency range and low
VSWR. They provide extremely high stability, and will dissipate full rated power
continuously up to an ambient temperature of 40°C. Derating permits operating
at still greater ambient temperatures. Terminations are completely shielded, and
may be used to adjust transmitters without radiation. They are also useful for con-
verting Sierra Bi-Directional Power Monitors to a termination type wattmeter.

SPECIFICATIONS
Model Power* Connectors VSWR

160-1F
160-1M

1 watt
1 watt

Type N fern.
Type N male

Less than 1.10, dc to 4 KMC.

160-5F
160-5M

5 watts
5 watts

Type N fem.
Type N male

Less than 1.08, dc to 4 KMC.

160-20F 20 watts Type N fem. j Less than 1.10, dc to 1 KMC;
160-20M 20 watts Type N male ) Less than 1.15, up to 4 KMC.
160-100F 100 watts Type N fern. Less than 1.2, dc to 4000 MC.
160-500F 500 watts Type N fern. Less than 1.2, dc to 3400 MC.

sierra

Up to 40° C ambient.

New LOW PASS FILTERS
Sierra 184 series Low Pass Filters have an insertion loss
not more than 0.4 db in pass band, sharp cut-off, 15
VSWR or less, and rejection greater than 60 db from
1.25 to 10 times cut-off frequency. Five models: for cut-
off frequencies of 44, 76, 135, 230, 400 MC. Power range
250 watts in pass band, 25 watts in rejection band.

Write for Bulletin!

Sierra Electronic Corporation
A Subsidiary of Philco Corporation

3663A Bohannon Dr., DAvenport 6-2060, Menlo Park, Cal., U.S.A.

Sales Representatives in major cities
CANADA: Atlas Radio Corp., Ltd., Toronto, Montreal, Vancouver,

Winnipeg
EXPORT. Frozar & Hansen, Ltd., San Francisco, New York, Los Angeles

WIDEBAND
DIRECTIONAL

COUPLERS

E.
A #

4;1, 3.74,1431

Versatile, accurate Sierra couplers are
offered in 6 models for frequencies 10
kc to 2000 mc. Couplers provide trans-
mission line measurements including re-
flection coefficient, VSWR, power. Also
permit matching of loads to lines
dynamically by indicating conditions
providing minimization of reflected volt-
ages. Request Bulletins 101, 104.

Coupling Factor: db 1 dial

Model 10
kc

3
mc

10
mc

30
mc

100
mc

300
mc

1000
mc

2000
mc

137, 137A 73 63 53 43 37

138,138A 59 49 39 29

145 52 42 32 22 12

150 53 43 33 23

139 50 50

Directivity: 12 db ± 3 db greater than coupling
factor at each frequency.

Impedance: Models 137 and 138 are 51.5 ohms.
Models 137A, 138A, 145 and 150 are 50.0
ohms. Model 139 may be matched to most im-
pedances.

Power: Usable to 1000 watts throughout frequency
range.

SIERRA 148
CRYSTAL DETECTOR

Insures sensitive readout for Sierra
Directional Couplers. Low VSWR, high
sensitivity to 1200 MC. 50 ohm input
impedance, filtered output. Type N in-
put, BNC output connectors.

Data subject to change without notice
3611114:
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From Sanders Associates, Inc., Nashua, New Hampshire .

RELIABILITY- PROVED COMPONENTS FOR AIRCRAFT, MISSILES, SPACECRAFT

FLEXIBLE PRINTED
WIRING

Sande.rs Flexprinta)
Printed Circuit Cables and
Harnesses sharply reduce
the weight, space and cost of
electronic and electrical as-
semblies . . . eliminate wir-
ing error. Conductors are
permanently bonded in thin
sheets of flexible plastic:
vinyls, polyethylenes, poly-
esters, silicones, Kel-F or
Teflon. All lengths and cur-
rent carrying capacities.
Meets military reliability
requirements.

(I) TRADEMARK - SANDERS ASSOCIATES. INC.

ELECTRO-HYDRAULIC SERVO VALVES
Two -stage internal force -feedback
principal converts low input power
to high output flow. Valves feature
high frequency response and reso-
lution, low threshold, and high in-
ternal stiffness of control over the
operating range of -65°F to
225°F. Large -area internal filters
in pilot stage assure reliability.
Standard flow ranges up to 0-200
gpm (at 1000 psi pressure drop) ;
supply pressures to 3000 psi.

MICROWAVE TRANSMISSION LINE
Sanders Tri-Plate® Strip Trans-
mission Line offers broad band
operation within the frequency
range 100 to 12,400 me with sub-
stantial savings in size, weight,
and cost over conventional coaxial
and waveguide assemblies. Com-
ponents in use include variable at-
tenuators, balanced mixers, hybrid
rings, directional couplers, low pass
filters, power dividers, and receiver
and beacon front ends.

CONSTANT DAMPING RATE GYRO
Sanders Subminiature Rate Gyro-
scope, Type RGB, has a nominal
damping ratio of 0.5 ±0.1 between
-30°C and +100°C. Simplified
damping mechanism compensates
for temperature changes without
linkages. Features include: lifelong
hermetic sealing, excellent resolu-
tion, high sensitivity, small size
(15/16" D x 21,2" L), lightweight.
Input rates up to ±1000 deg /sec.

Call or Write:

A.5SFITI0ER5 FISSOCIFITES II7C.-gam.
NASHUA, NEW HAMPSHIRE  Dayton, Ohio  Inglewood, California  Washington, D.C.

KEY COMPONENTS PRODUCED BY

SANDERS ASSOCIATES offer advanta-
ges of unfailing dependability . . .

savings in space and weight . . . su-

perior performance for your guidance,
control, and detection systems. They
are available in production quantities
and may be readily adapted to meet
special requirements. Sanders also
offers complete creative engineering,
design, development, and production
services with highly specialized ex-
perience, skills, and manufacturing
facilities in electronics, hydraulics,
and electromechanics. Sanders can
produce individual components or
complex packaged systems capable of
meeting extreme environmental and
performance requirements.

RADAR ANTENNAS AND SYSTEMS

Sanders Tri-Scanner® Conical Scan
Antenna provides three -times the
information rate of conventional
fire control antennas. In use on a
major missile system, it is light-
weight and statically and dynam-
ically balanced, and offers unusual
anti -jam features. Sanders also
manufactures photoetched slot and
spiral antennas for flush -mounted
arrays, beacons, and communica-
tion systems.
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COIVIPUTEI S

for 20 years
Com?uters and controls.

SOLUTION TO COMPLEX COMPUTING PROBLEMS are among
Librascope's accomplishments as represented by a formidable array of computing equip-
ment. Our selection of the most effective computing solution to meet a problem ,s based
on twenty years of experience gained in the development and manufacture of mechanical,
electrical, electronic and magnetic computing devices. Computers for both military
and commercial purposes are developed and manufactured by Librascope. Inquiries on
computing control problems are welcome.
Engineers capable of significant contributions are invited to write Glen Seltzer, Employment Manager.

IBRASCOPE BK.
A

LIBRASCOPE, INCORPORATED  BOB WESTERN AVENUE  GLENDALE. CALIFORNIA
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21 different basic insulations
84 different insulation constructions

100,000+ different types and sizes
(in round, square and rectangular fabric and film coated magnet wires)

Add them up! EXTRA care in drawing and annealing-EXTRA care in insulating
techniques! EXTRA rigorous "in -process" testing of wire from every machine

each day plus 100% final inspection! EXTRA quick identification of size and type
on easy -to -read, color coded labels ... and EXTRA attention to packaging

(spool, reel, and Magna.Pak®) at each of the four plants.

MAGNET WIRE DIVISION, Essex Wire Corp., Fort Wayne 6, Indiana
Manufacturing Plarts: Birmingham, Alabama; Anaheim, California; Fort Wayne, Indiana; Hillsdale, Michigan

NATIONAL NETWORK OF WAREHOUSES AND SALES OFFICES . . CALL YOUR LOCAL "ESSEX MAN"
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Here's the"workhorse'

GOOD -ALL
Metal Enclosed Capacitors are

first choice of more and more engineers

Today, "CP" styles per the MIL -C -25A are the "WORK-
HORSE" capacitors of military electronics. Soon, new
specifications such as MIL -C-0025 (USAF) and MIL -C -25B
will exert their influence . . . but regardless of the speci-
fication number, more and more engineers specify
GOOD -ALL for their preferred sources. There are sound
reasons why high quality is consistently maintained.

HERE'S WHY ENGINEERS ARE CHOOSING GOOD -ALL

 Well engineered designs  Skilled assembly personnel
 Modern production facilities Rigid Quality Control

Good -All Specializes in these tubular types per MIL -C -25A
i=e

0

CP04-05-08-09 CP10

All popular values are avail-
able in stock for immediate
delivery.

Good -All tubulars per MIL -C -

25A now available at leading

industrial distributors.

CP11

H
Special variations

GOOD -ALL ELECTRIC MFG. CO.
OGALLALA, NEBRASKA
A LEADING MANUFACTURER OF TUBULAR, CERAMIC DISC AND ELECTROLYTIC CAPACITORS

In Canada, 700 Weston Road, Toronto 9, Ontario
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Becirnar7
aSFER OSCItiAToR

r,..1, Mal

12,000 Mc
directly displayed by a counter

Model 7580 Transfer Oscillator (bottom cabinet) with
Model 7370 EPUT and Timer (top cabinet):
Frequency measuring range dc to 12 K Mc
Types of signals accommodated . CW, AM, FM

pulsed rf
Sensitivity 100 my rms
Input impedance 50 ohms
Accuracy up to ±3p in 107
Fundamental range of trans. osc . 75 to 150 Mc &

7.5 to 15 Mc
Harmonics available Up thru 80th
Stability of fundamental 0001%/min

Fourstep operation:

1. Tune to two adjacent zero beats identified by built-
in oscilloscope display.

2. Read harmonic number on calculator dial.
3. Set rotary switches to harmonic number.
4. Read frequency indication directly from counter.

Prices: Model 7580 Transfer Oscillator . . . $1650
Model 7370 10 Mc EPUT & Timer . . . $1975

Model 73601 2 Mc EPUT & Timer (price $1325) may also
be used with the transfer oscillator.

155

Used in combination with the computing transfer oscilla-
tor in the cabinet beneath it, the 10 Mc EPUT® and Timer
creates a direct decimal display of 12,243.15 megacycles
generated by the small klystron at the right. How? The
transfer oscillator contains a computing device which auto-
matically calculates the harmonic number of a harmonic
brought to zero beat with the frequency under test. Then,
the gate time of the counter is multiplied by the harmonic
number to produce a counter indication of actual klystron
frequency. By eliminating all manual computations, the
entire operation commonly takes less than one -fifth the
time required using equipment previously available.

This assembly of two independent units, compatibly de-
signed, offers an unprecedented combination of range,
accuracy and convenience. The transfer oscillator can also
be used with either of two other BECKMAN/Berkeley
EPUT Meters currently in wide use.

Beckman®
For more information on this and
other recent advances in digital
frequency measuring techniques,
write for the new Data File 111.
Address department G-8.

Berkeley Division
2200 Wright Avenue, Richmond 3, California

a division of Beckman Instruments, Inc.
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Heterodyne converters extend range

of EPUT® Meter to

Model 7510 Series Amplifier & Converters (bottom cabi
net) used with Model 7170 EPUT Meter (top cabinet) or
with Model 7370 EPUT & Timer (not shown).

Frequency measuring range with EPUT meter:
Model 7571 converter only . . . dc to 110 Mc
7571 & 7572 converters dc to 220 Mc
7571, 7572 & 7573 converters . dc to 1000 Mc

Sensitivity (rms) & input impedance:
dc to 10 Kc 100 my into 1M ohm
10 Kc to 10 Mc 1 my into 1M ohm
10 Mc to 220 Mc 1C my into 50 ohm
220 Mc to 1000 Mc 1 mw onto 50 ohm

Video amplifier:
All converters are installed in the Model 7570 cabinet
which includes a video amplifier used independently
to increase the sensitivity of the canter, See 10 Kc
to 10 Mc sensitivity above.

Prices:

Model 7570 . . $300 Model 7573 . . $ 500
Model 7571 . . $250 Model 7370 . . $1975
Model 7572 . . $250 Model 7170 . . $1675

1 5 9

For more information on this and
other recent advances in digital
frequency measuring techniques,
write for the new Data File 111.
Address department G-8.

1000 Mc
Shown above measuring the output frequency of a 1000
Mc cavity resonator is a full complement of frequency con-
verters operated with a 10 Mc counter. The bottom cabinet
per manently houses all three converters covering the full
range from 10 Mc to 1000 Nfc. Initial requirements for a
more limited range can be accommodated by installing
only one or two converters - without affecting the ease of
future expansion. Extraordinary sensitivity (see specs.)
insures that loading effects will not distort measurements
of weak signals.

Mea.surements are extremely easy to make. No tuning is
required up to 220 Mc. Simply select range, couple signal,
adjust output level with aid of "low -satisfactory -high" me-
ter and read counter indication, adding reference frequen-
cies. Percentage accuracy exceeds that of counter alone.

BeckmaniBerkeley Division

1
2200 Wright Avenue, Richmond 3, California

a division of Beckman Instruments, Inc.
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For your Magnetic Shielding Problems ...
MUMETAL is the answer!

c70.\\voo,

Write for your copy
"MAGNETIC MATERIALS"
This 32 -page book contains val-
uable data on all Allegheny Ludlum
magnetic materials, silicon steels
and special electrical alloys. Illus-
trated in full color, includes essen-
tial information on properties,
characteristics, applications, etc.
Your copy gladly sent free on
request.

ADDRESS DEPT. E-8

Mumetal shields will give instant
relief to interference caused by
extraneous magnetic fields. This
material can cure many troubles-
solve many a problem for you.

Use it where high permeability is
required at low flux densities, such
as in input and microphone trans-
formers, hearing aid diaphragms,
instruments, wire and tape record-
ers, etc. For properly heat treating
Mumetal, we can also offer commer-
cial hydrogen annealing facilities.

A fund of technical data on shields

and other applications for Alle-
gheny Ludlum Mumetal is available
-let us help with your problems.

In addition to Mumetal and other
high -permeability alloys, we offer a
range of magnetic and electrical
alloys and steels that is unmatched
in its completeness. Our services
also include the most modern facili-
ties for lamination fabrication and
heat treatment.  Let us supply your
requirements. Allegheny Ludlum
Steel Corporation, Oliver Building,
Pittsburgh 22, Pa.

STEELMAKERS to the Electrical Industry

Allegheny Ludlum
Warehouse stocks of AL Stainless Steels carried by all Ryerson plants

STEELS FOR TO
..!.i.......EoTRoNto Ff!,

WSW 6094
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Union Indicators help Hazeltine radar -display unit

identify aircraft

See You At The Wescon Show
August 19-22

BOOTH #503-504
Pan Pacific Auditorium
Los Angeles, California

Just a glance at the little black box on the right side of this
radar -display unit tells the operator whether an approaching
aircraft is friend or foe. The IFF response is processed by
radar equipment and is displayed in the Hazeltine unit by
Alpha -Numerical Indicators manufactured by Union Switch &
Signal. The radar -display unit is manufactured by Hazeltine
Electronics Division of Hazeltine Corporation, Little Neck,
New York. Hazeltine chose Union Switch & Signal's Alpha -
Numerical Indicators because of their compact design and
supreme reliability, and for the features listed below.

Two Types-Union Switch & Signal makes two types of Data
Display Indicators: Digital types, displaying 10, 12, or 16
characters on a wheel, and Alpha -Numerical types, displaying
up to 64 characters on a Mylar belt. Character assignments
can be furnished as required.

Translation-Both Digital and Alpha -Numerical Indicators
operate directly on binary codes on a null -seeking basis, elimi-
nating the need for external equipment for translation from
binary to decimal code as required for other display devices.

Visual Read-Out-The design of the Indicator packages is
such that when indicators are mounted in rows, the digital
read-out is presented with excellent continuity and visibility.

Infinite Retentivity-Since the method of operation is of the
null -seeking type, the Indicators require power only during
the response time, and once positioned, retain the data both
visually and electrically until such time as a new code is
transmitted.

Electrical Read-Out-The design of the decoding and control
portion of the Indicators inherently provides electrical read-
out of data in the same form as the input. The data can be
read out of the Indicators on a continuous basis or as often
as desired without erasing the stored information.

Call or send the coupon for complete information about indi-
cators and other electronic equipment manufactured by Union
Switch & Signal.

COMPLETE FACTS
Union Switch & Signal, Advertising Dept.
Pittsburgh 18, Pennsylvania

Please send information on the following:

 New 4PDT relay which meets every requirement of MIL -R-25018.
 Catalog of other miniature dc and ac relays.
 Digital and Alpha -Numerical Indicators for data display.

Name Position

Firm

Address

City Zone State

L J

"Goneeltd in Ouch -Odeon Science"

ES UNION SWITCH & SIGNAL
DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY

PITTSBURGH 18, PENNSYLVANIA
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The Hughes Memo -scope°

li) oscilloscope, just over

a year old, already has

gained wide acceptance

4. 4, throughout the industry.

4) 0 4

Over 400 leading firms00 0 4 have purchased this
4) 4)4) "transient recorder with
4) 41) ia memory." Here are just

a few of them ...4,

aCC013
rit7El'Af6

CONOCO

.
F ORD INSTRUMENT CO.

I I

SHELL

MA 4/41' TN' NV
0 E IV V E

WESCON EXHIBIT of the Memo -scope oscilloscope at booths 1401 and 1402.

NORTHROP AIRCRAFT,INC.
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IBM

Westinghouse

ALLIS-CHALMERS

Aerophysics
DDDDD OPNISSOT CORORTION

tthartf r Crtrprtrartrtrt

11011 ON EQUIPMENT DIVISION-ADVANCE INDUSTRIES. INC.

SMI
SERVOMECHANISMS

liemisagt.ens_
DIVISION OF SPERRY RAND CORPORATION

WG
0

CONVAIR
A DIVISION Of GINERM. DYNAMICS CORPORATION

--"fovicyi

ALLEN -BRADLEY COMPANY

ELECTRONICS DIVISION

CURTISS-WRIGHT®
CORPORATION CARLSTADT. N. J

Lance!
ELECTRONIC CONTROL SYSTEMS
Dev PSiON OF Si ROAL C "I.SOPY

 ......
Intelligent Machines Research Corporation

441AIIEILICAN BOSON

AGOWAIM CORADOAL4770/11

9raitlid-WCYWA:
©Mar

Beckman

CLEVITE

U. S. DEPARTMENT OF COMMERCE

NATIONAL BUREAU OF STANDARDS

APPLICATIONS: Ballistics, Ultrasonics, Acoustics, Cardiology, Compo-
nent Characteristids, Environmental Test, Education, Quality Control.

To find out how the Hughes Memo -scope oscilloscope can improve
your product and profit picture write: HUGHES PRODUCTS, Memo -scope
Oscilloscope, International Airport Station, Los Angeles 45, California

Creating a new world with ELECTRONICS

HUGHES PRODUCTS
L

1958. HUGHES AIRCRAFT COMPANY
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design around Mallory Mercury Batteries
When designing new battery -powered products, add
new values of miniature size, convenience and per-
formance with Mallory Mercury Batteries. These
unique miniature power sources, pioneered and per-
fected by Mallory, are a key component in modern
electronic equipment . . . transistor radios, alarm sys-
tems, scientific instruments, portable tape recorders,
radiation detection devices, and numerous other self-
powered products.

Design for user convenience. Mallory Mercury Bat-
teries end nuisance of frequent battery replacement
because they have a shelf and service life several times
that of conventional batteries.
Design for Miniature Size. Mallory Mercury Batteries

Parts distributors in all major cities stock Mallory
standard components for your convenience.

Serving Industry with These Products:

Electromechanical - Resistors Switches Tuning Devices  Vibrators
Electrochemical - Capacitors  Mercury and Zinc -Carbon Batteries
Metallurgical - Contacts  Special Metals  Welding Materials

pack a lot of energy into minimum volume. They make
it practical to shrink the size of self -powered equipment
to new, sales appealing compactness.

Design for Rugged Use. Mallory Mercury Batteries
withstand extremes of temperature and humidity.
They're ideal for military or severe commercial service.
Design for Performance. Constant discharge charac-
teristic gives fade -free operation; exactly matches tran-
sistor requirements. Output voltage is amply accurate
and stable for use as a reference in instrument and
bias circuits.

Write today for helpful data and for engineering con-
sultation on your specific applications.

MALLORY BATTERY COMPANY CLEVELAND, OHIO
a division of

MALLORY
P R. MALLORY CO..Ine.

P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA

In Canada, Mallory Batter V ('nn/panv of Canada Limited, Toronto 4, Ontario
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Detection unit is checked out with clock calibrator shown at right

electronics
engineering edition

AUGUST 1, 1958

Automobile clock mounted at upper right

Determining Arrival Time
of Radioactive Fallout
Standard electric automobile clock operates until fallout at levels greater
than 2 milliroentgens per hour arrives. At that time Geiger -counter detection
circuit blows power -supply fuse causing clock to stop with hands indicating
time of arrival of fallout. Instrument will operate for about four weeks on
self-contained batteries and regulated transistor high -voltage power supply

By ROSS W. FARMER and OSCAR REINER, JR.,
School of Medicine, The University of California, West Los Angeles, California

STUDY OF PROBLEMS associated
with fallout required that the

time of arrival of the radioactive
material at a given location be
known.

Lack of a commercially available
instrument for this purpose re-
sulted in the development of the
device to be described. The unit
incorporates its own power supply
and can be operated unattended for
a period of about four weeks.

The unit is shown in block form

in Fig. 1 and schematically in Fig.
2.

Time is indicated by a conven-
tional current -pulse driven 6-v
automobile clock that operates un-
til the fallout arrives. The circuit
controlling the clock contains a one-
shot multivibrator which is trig-
gered by pulses from the Geiger
tube. The meter relay in the multi -
vibrator output circuit indicates
average current and, therefore, the
count rate.

The relay contacts are adjustable
to permit sensing of a predeter-
mined radiation level. When the
radiation reaches this level an
auxiliary relay is actuated, whose
contacts present a short to the
battery circuit. This overload
blows the fuse in the battery cir-
cuit, thereby inactivating the elec-
tronic circuit and the clock.

Resistor R, (Fig. 2) is individ-
ually selected in each instrument to
compensate for variations in other

ELECTRONICS engineering edition - August 1, 1958



I MEG

APPROX
900V 1,200V

4,7MEG

0.01

NV.BR METER

RELAY

G -M

TUBE

H -V

SUPPLY

AUX

RELAY

FUSE BATT-
ERIES

CLOCK

FIG. 1-Block diagram shows how blow-
ing of fuse deactivates clock and circuits

components, thus enabling all units
to show roughly the same deflection
for the same radiation level. Ex-
treme accuracy of calibration is not
necessary since the position of the
adjustable contact is determined
with a standard radiation source.

The fuse is used here only as a
means of inactivating the instru-
ment and not as a safety device.
Since the fuse is in a circuit which
is common to the counting circuit,
the high -voltage supply and the
clock, the effect of electrical noise
currents generated by the high-
voltage supply or the clock are in-
troduced into the counting circuit
in proportion to the resistance of

0.001

330

47K
1,5V

ON OFF
0

REGULATED POWER SUPPLY

the fuse. For this reason, it is de-
sirable to use a low resistance fuse
(high current carrying capacity).

During development of the cir-
cuit, use of a fuse of just sufficient
capacity to safely carry the normal
current of the circuit caused the
instrument to have a high residual
count rate. The use of a fuse -blow-
ing device instead of a latching re-
lay or other shut-off device reduced
the cost of the instrument appreci-
ably.

The auxiliary relay obtains its
power from the same source which
its contacts short circuit. Ordinar-
ily this would tend to make the
relay oscillate, particularly if the
battery is nearing the end of its
life. To prevent this, the circuit is
arranged so that when the relay
operates, it disconnects itself from
the battery and remains energized
for 1 or 2 sec by the charge stored
on the 1,000-pf capacitor. This
time exceeds by a wide margin the
time necessary to blow the fuse.

High -Voltage Supply
The Geiger tube used in the

instrument requires a 900-v poten-
tial. The application requirements

33K

METER
RELAY

K

CK6088
RELAY

100K TO 750K

6V I AMP

II

2N43

3K

10

FIG. 2-Complete time -of -arrival indicator circuit

I

CLOCK

COUNT
SWITCH

KO( ipoo = K.X 1,000

indicated that a power supply was
more desirable than batteries to
supply this voltage, since the 6-v
battery necessary to operate the
clock was also available to operate
the power supply.

It was determined that the cost
of components for the power supply
was slightly less than the cost of
the initial set of three 300-v bat-
teries. In many cases, early failure
of a 300-v battery has been due to
a single defective cell. As there are
200 cells in each battery, the prob-
ability of early failure was con-
sidered excessive. It was also
thought that early cell failures
would be aggravated by the high
temperatures encountered, which
tend to dry out the electrolyte.

An outstanding advantage of the
power supply is its regulated out-
put voltage which is independent
of battery age. The input section
of the power supply, a transistor-
ized Hartley oscillator, is followed
by a transformer whose primary
acts as the resonant circuit of the
oscillator. The secondary delivers
approximately 450-v rms to the
voltage -doubler rectifier.

The 1,200-v output of the rectifier

5'1'3

350V

IK

=20 20_221

FIG. 3-Clock calibrator permits rapid checking in field
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is dropped to 900 v by a corona -dis-
charge tube. This regulator per-
mits the output of the rectifier to
drop to 900 v before the output
voltage will change, corresponding
to a drop in battery voltage of 25
percent.

The Geiger tube used has a brass
shell and was selected for rugged-
ness and economy. It will detect
beta and gamma radiation of 0.4
mev or greater.

In spite of the metal shell, the
tube was found to be light sensitive
due to the glass beads in the ends
of the tube which support the an-
ode. After coating these beads
with black lacquer no further
trouble was encountered. The
corona discharge regulator tube
was also found to be light sensitive
and was coated with black lacquer.

Performance
One instrument was successfully

tested at a low temperature of 38
F for 24 hours and at a high tem-
perature of 136 F for 8 hours. If
the units are to be used at more
extreme temperatures further tests
will be necessary with particular
attention being paid to the opera-
tion of the batteries.

The prototype unit was placed
out of doors with no shelter and al-
lowed to run until it failed as a
result of battery exhaustion. It op-
erated continuously for approxi-
mately one month on the original
set of batteries which had been
used to develop the circuit in the
laboratory.

It is conservatively estimated
that during this test the ambient
temperature varied from 45 F on
certain nights to 95 F on certain
days with the maximum tempera-
ture inside the unit exceeding this
value considerably because of direct
sunlight. The unit also experienced
at least one night of rainfall with
no apparent effect.

Where available, test reports fur-
nished by suppliers of components
were also used to evaluate reliabil-
ity as a function of temperature. A
report furnished by the clock
mechanism manufacturer stated
that the timing accuracy was with-
in ±1 min a day for a voltage
variation from 4 to 7.5 v. It was
also stated that timing accuracy

would be within 1 min a day for
temperatures variations between
-20 F and +130 F. The manufac-
turer of the high -voltage trans-
former tested a working model of
the high -voltage supply circuit
used in the instrument over a tem-
perature range of 5 F to 130 F, and
obtainedt satisfactory operation.

In actual field operation, these
instruments have been transported
over many hundreds of miles of un-
improved roads and have per-
formed with a minimum of service
and repair.

Clock Calibrator
Because of the adverse condi-

tions under which the time of ar-

of the first stage of the conventional
four -stage R -C amplifier. A me-
chanical register located in the
plate circuit of the final stage total-
izes the number of beats.

Power is applied to the electric
timer at the same time the circuit
is completed to the mechanical
register. The clock, when correctly
calibrated, operates at the rate of
300 beats per min. To obtain the
required accuracy it is necessary to
time a clock for at least 5 min (300
sec) to minimize inaccuracies
caused by starting and stopping the
run. This period should result in
an accumulation of exactly 1,500
counts; the deviation from the
1,500 count is roughly equal to the

WY W 011
It10111.1 Anal

LP C

SI, Ali AS

Circuit is contained on 7 -by 71/2 -in. board that mounts, along with batteries. in poly-
ethylene food -crisper container

rival indicators are operated in the
field and because of the importance
of timing accuracy it was neces-
sary to devise a means of recali-
brating the clock mechanisms at a
field laboratory. To avoid calibra-
tion by observation over a period
of hours and by repeated trials, the
clock calibrator of Fig. 3 was de-
veloped.

As a pulse of current is delivered
to the driving coil of the clock on
each beat, a convenient means is
provided for electronically sensing
the accuracy of the clock. The in-
put leads of the calibrator are
clipped across the driving coil of
the clock. The signal thus obtained
is shaped by the diode grid load

ELECTRONICS engineering edition - August 1, 1958

number of minutes gained or lost
in 24 hours.

The authors acknowledge the
continuing interest shown in this
problem by the members of the En-
vironmental Radiation Division.
Peter Kalian of the Photographic
Section assisted greatly in develop-
ing the procedure for producing
the printed circuit boards and the
Shops Section contributed greatly
in developing the optimum form
for the chassis.
This article is based on w rk per-

formed under Contract No. T-04-
1-GEN-12 between the Atomic
Energy Commission and the Uni-
versity of California at Los
Angeles.



Single diffused -base transistor converter has only one variable tuning ele-
ment in band-pass circuit. Last of three transistor i-f stages is reflexed as emit-
ter -follower amplifier to provide audio gain and low output impedance. Ratio
detector has 700-kc peak separation for low distortion and high a -m rejection

By HARRY COOKE, Circuit Development Branch, Texas Instruments Inc., Dallas, Texas

FRONT END tracking and align -

ment is one of the more time
consuming operations in the con-
struction of a superhetrodyne
tuner. The f -m tuner to be de-
scribed incorporates a single
transistor converter with only
one variable tuning element to
simplify tracking and alignment.
The last of three i-f stages is
reflexed as an emitter -follower
audio amplifier with low output
impedance. A 700-kc peak sepa-
ration ratio detector provides
relatively high a -m rejection and
a low -distortion output.

The input circuit shown in
Fig. 1 is a transistionally coupled

F -M Tuner Uses
series -tuned network. The low
input resistance of the transistor
with this type of tuning makes
the required circuit values more
convenient to work with. In addi-
tion, series tuning exhibits an
impedance rise outside of reson-
ance that is necessary to main-
tain oscillation over the required
113 to 133-mc range with a
grounded -base oscillator. Since
the f -m band covers approxi-
mately 20 mc, a 25-mc i-f fre-
quency was selected as a compro-
mise between i-f gain and
primary -image rejection.

Feedback capacitor C, causes
transistor Q, to operate as a two-

terminal negative -resistance os-
cillator. The grounded -base con-
figuration provides stability and
uniform oscillator performance.
Variable inductance L, is the tun-
able element, while C, is used
only to align the oscillator to the
tuning dial. Attempts to use C2
as the tuning element will result
in an undesirable shift in the
tuning of i-f transformer pri-
mary L2.

The combination of C. and L,
is series tuned to the mean oscil-
lator frequency to assist in re-
ducing the voltage across L,.
Since, as far as the transistor is
concerned, L, and C, could just as

Bottom and top views of complete transistorized f -m tuner show component layout and integral power source
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50 -OHM INPUT

4: 6.8/4 F

15
100 -MC RFC

6.8gfiF

01

2
2N623

.2K

7-45ggF
2.7K

CI

3.3/LAT

C2

0.5-4#AF

10K

=0.001

L1

OSC
TUNING

0.001

L3

0.16

C3
10

K=X 1,000 -I2V

C4

3-30

I -F

OUTPUT

I 2.2K
0.001

FIG. 1-Oscillator is tuned with brass -powdered iron hybrid tun-
ing slug in L . Choke prevents C., from interacting with input

Tuner covers entire f -m broadcast band by varying single
tunable element in local oscillator

Four Transistors
well comprise the oscillator tank
circuit, admittance neutraliza-
tion from secondary L, to the
base of Q, is necessary. Loading
L, at the oscillator frequency is
only a partial solution as the mis-
match required to prevent oscil-
lation at the intermediate fre-
quency also reduces the circuit
gain to an impractical figure.

The neutralization shown is
conventional except for r -f choke
L5, which prevents neutralizing
capacitor C, from interacting
with the input of the mixer Q, at
the signal frequency. Since L,
should be inductive at 25 mc, it
is necessary to increase C, to
keep a net capacitive reactance
of the correct magnitude at the
intermediate frequency.

At the oscillator frequency,
the neutralization network is
effectively not present because L,
is a low impedance and there is
little signal transfer from the
transformer secondary back to
the transistor input.

Conversion power gain of 10
to 12 db is obtained by operating
Q, at 1 -ma emitter current. In-
creasing this emitter current will
increase the gain slightly, but
neutralization and oscillator in-
jection problems are increased.

In the preliminary design
shown, the oscillator voltage ap-
pearing at the antenna terminals
is marginal as far as the FCC
regulations are concerned. Slight

FROM
MIXER

K=X 1,000

15/45F

lOggF-1-

02
2N623

15/4LF

10AAF

03
2N623

10K

Cs.1O oo ci

220

20

12V

AUDIO OUTPUT

Ogg F

04
2N623

100K

O
O

20

FIG. 2-Three-stage i-f amplifier has total gain of 60 db plus audio gain

changes in layout and circuitry
should reduce this voltage to an
acceptable value.

I -F Amplifier
The 25-mc i-f amplifer has

three stages of 20-db gain per
stage. The common -base configu-
ration employed in Fig. 2 is quite
stable and affords good inter-
changeability, even with fixed
values of neutralizing capacitor
C, (Fig. 1).

The transistors are operated
at 1 -ma emitter current. Increas-
ing this value to 2 ma will raise
the gain approximately 1 db per
stage, to the deteriment of inter-
changeability with fixed neutral-
ization.

The last i-f stage also operates
as an audio -frequency emitter
follower in a conventional reflex
circuit that provides sufficient
audio power gain and a low out-
put impedance.

Design of the transistor -

10ALAF

6 Dc? c? 2

1

0.1

15K

driven ratio detector, as com-
pared to electron -tube versions,
is modified by the fact that the
loaded Q of the transformer pri-
mary is no longer determined
solely by the transformer diode
loading. In particular, the shunt-
ing effect of the output resist-
ance of transistor Q, must also
be considered. However, by ad-
justing the transformer's terti-
ary turns, it is possible to obtain
a match between the collector
output resistance and the trans-
formed diode load.

The complete tuner has a sen-
sitivity of 3 /Av for a 10 db
(s+n)/n ratio with a signal
deviation of 22 kc. Audio output
is 10 my for 1.5-euv input and
25-mv output for 10-ii,v input..4
The i-f amplifier has a 3-db ban *
width of 500 kc and detector peak
separation is 700 kc.

The author acknowledges the
help and suggestions of Roger
Webster and Floyd Ducote.
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Stable Receiving Circuits
Analysis of single -stage superregenerative receivers employed in remote -con-
trolled applications shows that with self -quenching circuits, optimum per-
formance is obtained when the receiver is in a weak oscillatory state and an
incoming signal causes oscillation every third quench cycle. Vacuum -tubes
exhibit low sensitivity to impulse noise, wide dynamic range and high gain

By S. J. NESHYBA Convair Division, General Dynamics Corp., Fort Worth, Texas

F. E. BROOKS, JR. Electrical Engineering Research Laboratory, 1.144iversity of Texas, Austin, Texas

MANY REMOTE -CONTROL radio sys-
tems require only that the receiver
distinguish between on and off sig-
nal conditions. In such cases a
fundamental requirement is a cur-
rent change between the two states
sufficient to operate a sensitive re-
lay. Since the primary concern is
the magnitude of current differ-
ence, linearity is not a criterion.
This article will analyze superre-
generative detection of low-level
signals centered around 30 mc.

Functional Requirements
A suitable receiver for model -

aircraft or other remote -control ap-
plications should be light in weight,
have low power requirements and
be simple to adjust and maintain.
It should have adequate sensitivity
for weak signals without blocking
on strong signals, be stable and
reliable in operation and have
maximum difference in plate cur-
rent between on and off signal con-
ditions.

In the ordinary superregener-
ator, oscillations at resonance are
made intermittent by applying a
quench voltage to one of .,the tube
itjectrodes. The circuit is essenti-
ally a parallel -resonant tank
shunted by the negative conduct-
ance of the tube. During each
quenching cycle the r -f oscillations
build up from the level either of
signal voltage or of random noise.

There is an optimum quench fre-
quency for greatest superregenera-
tive sensitivity'. For sinsuoidal
quench the ratio of signal to quench
frequency is usually between 100
and 1,000 and for communications
the quench frequency must be
above the audible limit. Band-
width is directly proportional to
quench frequency and long quench
cycles are therefore required for
high selectivity.

The upper limit to quench fre-
quency is determined by the damp-
ing of the oscillator circuit and
must be low enough to permit the

NO SIGNAL STRONG SIGNAL

(A)

(B)

IC)

FIG. 1 --Operating conditions of common
superregenerator designs. First two are
separately quenched in linear (A) and
logarithmic (B) modes. Self -quenched,
linear -mode condition is shown at (C)

previous quench to decay to noise
level. Exceeding this limit causes
the oscillations to build up from
the still decaying quench. Under
this condition the receiver is in-
sensitive to any signal and is said
to be in a coherent state.

The quench -voltage waveform
also affects receiver characteristics.
A relatively slow rate of change
from positive to negative tube con-
ductance produces a longer recep-
tion period, resulting in higher
selectivity and sensitivity than si-
nusoidal quench''.

Modes of Operation
If a separate source supplies the

quench voltage, the receiver will
operate in the linear mode. Then
the maximum r -f oscillation ampli-
tude during each quench cycle de-
pends linearly on signal strength
as shown in Fig. 1A. Thus the
receiver distinguishes between off
and on by a plate -current increase
with signal.

The separately quenched receiver
may also operate in the logarithmic
mode if the part of the quench
cycle during negative tube conduc-
tance is long enough for oscilla-
tions to reach limiting amplitude.
With strong signals they reach this
point earlier in the quench cycle,
thus producing an increase in plate
current, as shown in Fig. 1B.

If the oscillator supplies its own
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for Remote Control

(A)

100.AuF

C2

5001AJF

K = X 1,000

0.05
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1001.1.F

0.001

(B)

3V4

1.5V

I MEG

60V

1111

FIG. 2-Typical single -stage superregenerators are the Miller (A) and Franklin (B).
Both circuits provide a large decrease in plate current with signal.

(A) (B)

FIG. 3-Franklin circuit simplified to show equivalent signal -frequency (A) and quench -
frequency (B) oscillators. Receiver acts as a relaxation oscillator

quenching voltage, each successive
peak will be of equal amplitude re-
gardless of signal strength. Here
the quench frequency increases with
signal, as shown in Fig. 1C. Simi-
larly the plate current increases
with signal because of more pulses
in a given time.

Typical Circuits
The single -stage superregenera-

tive receivers for remote control
are self -quenching. Two common
circuit types differ from conven-
tional circuits in the large decrease
in average plate current with sig-
nals above the sensitivity threshold.

One type of receiver employs a
miniature gas triode, whose cur-
rent in the absence of signal is
used to close a relay. This type has
high sensitivity, but its operating
costs are higher than in receivers
using vacuum tubes. Interelectrode
capacitances vary over the 10 -hour
life expectancy of the gas tube re-
quiring continuous circuit readjust-
ment.

The vacuum -tube family of re-
ceivers to be analyzed here is typi-
fied by the two circuits of Fig. 2.
The Miller circuit is well known in
the model -control field for its reli-
ability. The Franklin circuit is

more flexible, however, since the
quench -oscillator components are at
r -f potential and feedback adjust-
ments are more easily made.

Multiple Oscillation Modes
The Franklin circuit may be an-

alyzed as an oscillator operating in
three modes. First, the receiver os-
cillates at 27 mc. The circuit shown
in Fig. 3A reveals this is a modified
Hartley oscillator with interelec-
trode capacitances tuned by L,. The
receiver also oscillates at a low
quench frequency of about 25 kc.
The circuit in this case is an ordi-
nary plate -feedback oscillator, as
shown in Fig. 3B.

The wide separation between the
signal and quench frequencies al-
lows separation of these circuits
by the selection of L and C compo-
nents presenting required react-
ances at one frequency and negli-

BIAS, BIASA A
(A)

GRID R -F
ENVELOPE

BIAS
-I3.8V-

(C)

E co

0
EG

(B)

(D)

FIG. 4 --Voltage conditions in Miller cir-
cuit show quench component (A), grid -
leak component (B), composite waveform
at grid (C) and r -f output pulses (D) in
response to moderate signal levels

E

(B) (C)

FIG. 5 On strong signals, grid waveform
of Miller circuit is as at (A), output as at
(B). Weak signal produces grid -voltage
waveform of (C) and no r -f output
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(D)

FIG. 6-Franklin circuit grid -voltage
waveforms in third mode (A) and fifth
mode (C). Pulsed r -f outputs in same
modes are shown in curves (B) and (D)

gible reactance at the other. The
receiver thirdly acts as a relaxa-
tion oscillator at or below the
quench frequency. This is produced
by the large time constant in the
grid -leak bias circuit blocking the
oscillation at signal frequency.

Component Functions

With quenching voltage applied
to the grid, the quench component
of the instantaneous grid potential
is as shown in Fig. 4A. With no
signal input the circuit breaks into
oscillation at signal frequency dur-
ing each quench cycle. Since these
oscillations develop from innate

4.0

a.
3.5

3.0
cc
rc

2.5

0

Z - 2.0

27 2725 27.5 28

SIGNAL FREGENCY IN MC

FIG. 7-Frequency response of Franklin
circuit operating in various modes

noise, their amplitude is insufficient
to cause grid -current flow and no
relaxation pulses occur.

A signal above threshold causes
r -f bursts large enough that grid
current flows during part of. the
quench cycle, with relaxation os-
cillation resulting from the action
of the grid -leak elements. This com-
ponent of the instantaneous grid
potential is shown in Fig. 4B.

Composite Curve

The composite grid voltage curve
shown in Fig. 4C is the sum of the
quench and grid -leak components
under moderate signal reception.
The relaxation effect of the grid
leak keeps the tube from the nega-
tive -conductance region during one
quench cycle and no signal oscilla-
tion takes place. On the second
quench cycle, however, the grid ca-
pacitor has discharged enough to
allow an oscillation burst and ac-
companying grid -current flow. The
result is a sharp decrease in aver-
age plate current to operate the
relay. When oscillatory bursts occur
only on alternate quench cycles, the
receiver is operating in the second
mode,

On receipt of a strong signal the
receiver reverts to first -mode op-
eration as shown in Fig. 5A and
5B. Operation on every quench cy-
cle results from the rapid build-up
of r -f from high initial signal. Grid
current flows much earlier in the
quench cycle and the oscillation pe-
riod is shortened so that the tube
exhibits negative conductance on
each cycle. Since r -f oscillations
build up from random noise under
weak -signal conditions, Fig. 5C
represents noise amplification only,

3

-
z
W

tz 2
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a.

FOURTH
PRIMARY

SECOND

1 11l 111 1 1 111

100 1,000 10,000
SIGNAL STRENGTH IN µV

FIG. 8-Plate sensitivity of Franklin cir-
cuit operating in various modes

without the spectrum characteris-
tics of modulated oscillations.

Franklin Sensitivity
A further increase in grid -leak

time constant of the Franklin cir-
cuit will cause oscillation only dur-
ing every third or higher quench
cycle, as shown in Fig. 6. In each
case sensitivity in terms of plate -
current change between signal on
and off is increased.

Selectivity, on the other hand,
decreases as oscillation bursts oc-
cur less frequently. The effect of
higher -order modes on receiver
bandwidth is clearly shown in Fig.
7.

The curves of Fig. 8 are obtained
when the grid -leak time constant is
adjusted for operation in each of
the modes with a strong signal,
which is then decreased until
steady-state operation occurs.
These curves indicate that the
initial jump in plate current occurs
with lower signal strengths for
higher -order modes.

Superregenerative Feedback
Reference to Fig. 3A shows that

the ratio of reactances L, and L,
determines the feedback magnitude
in the Franklin signal -frequency
oscillator. As the reactance of L,
decreases, the feedback voltage
from grid to cathode is increased
and operation changes from regen-
eration through a region of coher-
ence into superregeneration, at a
grid bias slightly less negative than
quench -oscillation cutoff. Best per-
formance obtains when the r -f
oscillator is in a weak oscillatory
state and optimum change in plate
current occurs.

Inductance L, in the Franklin re-
ceiver is commonly referred to as
the sensitivity control. With grid-
leak CiRo fixed and L, resonated to
the signal frequency, as the ratio
of L, to L, decreases operation
passes from every quench cycle to
every second and finally to every
third cycle.
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Regenerative frequency divider assembly shown in operation driving the precision
clock above it. Device has proven highly reliable over long period

Interior view of typical divider unit
shows modular construction

Regenerative Divider
Drives Precision Clock
A precision crystal -controlled 1 -me source is converted to 1-kc clock power
by two -factor and five -factor regenerative frequency dividers, cascaded to

give division by 1,000. Transistorized divider units employ feedback of

lower sideband from a balanced modulator to synthesize necessary modula-
tion frequency for division by desired integer

By D. P. HENDERSON,
Electronics Laboratory, Defense Research Telecommunications Establishment, Ottawa, Canada

THE FREQUENCY DIVIDER chains
for operating a precision clock

must be reliable. The regenerative
type of frequency divider, with its
pure output signal, has long been
recognized for this characteristic.
Unlike the common relaxation
types, the regenerative divider will
not produce an error in the division
ratio for which it has been de-
signed, nor will it provide any out-
put in the absence of an exciting
signal. The use of junction tran-
sistors in this application results in
a device with a high degree of re-
liability and low power consump-
tion.

The block diagram in Fig. 1

shows an overall layout of a
crystal -controlled clock. The fre-
quency -divider chain is required to
convert the 1-mc signal generated
by the frequency standard to 1 kc
for operation of the clock mechan-
ism.

Operating Principles
The regenerative type of fre-

quency divider is in reality a
pseudo -oscillator in that its syn-
chronism can be attributed mainly
to the action of intermodulatory
feedback. The manner in which
this occurs may be described best

by first considering an elementary
frequency converter as shown in
Fig. 2A. If the modulator is bal-
anced and the modulating function
is linear, its output signal will con-
tain only the sum and difference of
the two input signals.

Wo = wc = cum (1)

Since it is desired to divide the
input signal frequency by some in-
teger n, the modulating frequency
in Eq. 1 must be

=
n

(n 1) (2)

Thus, to form a divider, it is
necessary to synthesize o,. To do
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FIG. 1-Block diagram of crystal -con
trolled clock
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FIG. 2-Simplified block diagram shows
use of feedback in an elementary ire-
quency converter (A): in (13). w,,, is syn-
thesized by feedback of output through
a harmonic generator

this, the lower sideband is selected
as the output signal, multiplied by
( n-1) then used in place of 0),.
Such a divider is shown in Fig. 2B.
To have regeneration around the
loop in Fig. 2B, must be greater
than I.,,. If the modulator efficiency
is k,, the amplitude of the lower
sideband may be expressed as

Lb = k,I,I, (3)

The amplitude of the synthetic
modulating signal I", is that given
by Eq. 3 multiplied by the gain
transfer factors and G,, of the
tuned amplifier and harmonic gen-
erator, respectively. When the
feedback loop is closed, I,,, becomes

and k,I,GG > 1, to sustain
oscillation. The required loop gain
is achieved preferably in the lower
sideband amplifier, hence the gain
of this amplifier must then be

G k,GhI, (4)

To insure automatic starting, it
is necessary to use a much higher
gain in practice than is indicated
by Eq. 4. This is because k,,, and G,,
are initially irifinitesmal, so that
for the divider to start, circuit per-

turbati c.Aused by noise, switch-
ing transients, etc., must be relied
upon to initiate a signal within the
feedback loop. Once a signal is
established, it will build up rapidly
until limited by the modulator, or
by the bottoming of a transistor.

If the divisor n is 2, the har-
monic generator is not required
and a much simplified type of di-
vider results. In practice, this type
may be made to divide by any low
value of even integer if a nonlinear
modulating function is relied upon
to generate the necessary side -
bands.

In the simplified form of divider,
selfoscillation may occur if the loop
gain is high and the modulator be-
comes unbalanced. If k, represents
the leak factor caused by an un-
balanced modulator, the criterion
of unconditional stability of the
system is that G<l/k,. The pres-
ence of a harmonic generator with-
in the loop effectively suppresses

EIN

the fundamental signal from enter-
ing the modulator, hence greatly re-
duces the susceptibility to a free -
running condition.

Decade Dividers
From the foregoing theoretical

considerations, it would seem logi-
cal to design a single decade di-
vider unit. Practical experimenta-
tion has indicated, however, that it
is simpler and more reliable to per-
form the decade division in two
stages by cascading a two -factor
and a five -factor divider.

The schematic of a typical two -
factor divider is shown in Fig. 3A.
The lower sideband output from a
series type Cowan modulator is
selected by a common -base tran-
sistor amplifier, Q,. Part of the
output signal from this amplifier
is fed back to the modulator, and
the balance is used to drive the
buffer -amplifier Q:.

Figure 3B is the circuit of a

T2 500

50

+9V

-9//

-C6

(A)

(2

12K
td5

18K

K:X 1,000

T2

8 2r,

500

50

-9V

+9V

C6

K HOD

FIG. 3 -Schematic diagram of two -factor divider (A) and five -factor divider (B).
Component values for dividers in chain for division by 1.000 are in Table I
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typical five -factor divider. A series
modulator again supplies the re-
quired sidebands for selection by
the tuned common -base amplifier
stage Q3. A portion of the output
from this system is passed on to
the buffer -amplifier Q,. The remain-
ing portion is amplified by an R -C -
coupled transistor amplifier Q, to
provide the required voltage drive
for the harmonic generator tran-
sistor Q,. The (n-1) th harmonic is
then selected from the resulting
spectrum by tuning the primary
of the modulator matching trans-
former.

Divider Chain
The frequency -divider chain em-

ploys six divider units of the type
described above. This accomplishes
the required overall division of
1,000 and also supplies the inter-
mediate output frequencies for
external distribution.

Each unit in the chain, with the
exception of the final stage, employs
a buffer -amplifier with a 500 -ohm
output impedance to provide the
exciting signal to the succeeding
divider stage. A 50 -ohm impedance
tap is also provided. The two -factor
divider is used in the first stage of
the chain because it does not con-
tain a harmonic generator. Thus
the input frequency is halved be-
fore amplification is required. This
is then followed by a five -factor
divider to complete the first de-
cade division. The order is then
repeated until the necessary overall
ratio is achieved.

Table I -- Frequency Divider Components

Component Units

C1, C2 a
C3 Af
C4 Af
C2 gf
C6, C7 Af
C8, C9 mf
R3 ohms
Li mh
T1 pri mh
T1 turns ratio:
pri: mod 8:1
pri: buffer 30:1
T2 pri nth 0 15
T2 turns ratio 8:1
Min Q of T1, T2 at

divider freq 100
T3 pri L nth
T3 turns ratio
Min Q of Ta
T3 pri resonant freq
Min transistor fa,. 1

Transistor type used 2N123

Operating Frequency

2 -Factor 5 -Factor

1-0.3 Inc 100-50 kc 10-5 kc 0.5-0.1 Inc 50-10 kc 5-1 kc

0.02
0.00068
0.0033
0.0002
0.1

0.1
0.004
0.033
0.002
1

1

0.04

0.01
10

0.05
0.0033
0.0004
0.0023

0.5
0.033
0.0027
0.005

5

0.33
0.027
0.05

0.01 0.1 1

adjusted to give -desired output (approx 220 ohms)
0.03 0.3
0.4 5 100

8:1
30:1
2.5
8:1

50

500
2N123

10:1
40:1
25
8:1

30

100
2N123

2 5 500

15:1 20:1 20:1

50:1 50:1 50:1

0.75 7.5 75
8:1 8:1 8:l

75 40 20
0.6 6 60
10:1 10:1 10:1

150 75 50

400 kc 40 kc 4 kc

1 500 100
2N123 302 302

Each unit is built into a turret
type of plug-in assembly. The com-
plete divider, which comprises six
of these units and a power supply,
is constructed on a standard rack
panel. Total power consumption of
the device is less than one-half
watt.

Performance
Figure 4 illustrates typical behav-

ior of the two types of divider units.
Signal limiting occurs rapidly as
indicated by the flattening of the
curves. The dashed portion repre-

0.8
FIVE-FACTOR DIVIDER
( NO BUFFER STAGE )

0.6

0.4

1

T W 0 - FA C TOR DIVIDER
0.2 (NO BUFFER STAGE)

1

1 I

0 0.2 0.4 0.6 0.8 I 1.2 1.4 1.6 1.8 2

INPUT IN VOLTS

FIG. 4 --Performance characteristics of divider units. Input signal from preceding
stages is about 1 v, resulting in operation above ambiguous region (dotted)

sents an uncertainty region over
which the divider is just on the
threshold of operation. The normal
operating input signal from the
preceding units is about 1v, hence
a large safety margin exists above
the threshold value.

Although no temperature com-
pensation is provided, the device
has been checked over the possible
temperature range of indoor opera-
tion (0 C to +50 C) and found to
operate satisfactorily.

The device has been in continuous
operation for about three years
with the exception of about one
day each year for transistor checks.
In spite of a large I., increase in
several transistors, no deteriora-
tion in performance has been noted.

The author is ' grateful to the
Defense Research Board for per-
mission to publish this article, and
to N. F. Moody for advice in devel-
opment. Thanks are due also to
K. Bedal for the construction and
testing of the device.
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Light Modulator Records
Light modulation using an ultrasonic cell achieves resolution and dynamic
ranges previously unattainable. For applications in video recording and ra-
dar strip -mapping, resolution of the device is limited only by the optical sys-

tem and photographic material. Additional data can be displayed in color

By LEO LEVI, Laboratory Manager, Fairchild Camera and Instrument Corp., Defense Production Division, Syosset, N. Y.

LGHT MODULATION is not a new
technique. The development

of wirephotos and soundtracks on
movie films have considerably ad-
vanced this technique. With the ad-
vent of television and radar how-
ever, problems of new proportions
have resulted. Whereas earlier
work involved light modulation at
audio frequencies, it now is neces-
sary to convert signals in the
megacycle range into visible form.

One successful light modulation
device is the cathode ray tube. Be-
cause of the relative facility of
scanning an electron beam, the crt
is simple and flexible. Unfortu-
nately, a crt display suffers from
limited resolution and low dynamic
range. Low resolution is caused by
limitations in focusing the electron
beam. In practice it is not possible
to obtain much more than 1,000 ele-
ments across a tube diameter with
any appreciable contrast.

The limitation in dynamic range
is a result of the halation ef-

ULTRASONIC CELL

INPUT

SIGNAL

CRYSTAL
TRANSDUCER

FIG. 1 -Ultrasonic cell produces in-
tensity -modulated image at surface F

fect which accompanies a crt dis-
play. Dynamic range is defined as
the ratio of the maximum signal
displayed to the minimum signal
observable. If low light intensity is
measured on a spot of the crt dis-
play, it cannot be learned for cer-
tain if there actually is a low in-
tensity beam impinging on this spot
or if the halation effects from an
adjacent bright spot are illuminat-
ing it. In practice the dynamic
range of the cathode ray tube is
limited to approximately 15 to 1.

Ultrasonic Cell
Ultrasonic light modulation over-

comes the basic crt deficiencies out-
lined above. Its operation is based
on the diffraction of light at ultra-
sonic wave fronts. The heart of the
system is the ultrasonic cell, which
consists essentially of a liquid
medium in contact with a piezo-
electric transducer. This transducer
has the property of expanding or
contracting when a potential is ap-

70
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FIG. 2-Diffraction efficency plotted as
a function of input signal amplitude

plied across it. When an alternating
potential is applied, it vibrates,
sending pressure waves down the
column of liquid in contact with it.
These pressure waves produce peri-
odic variations in the refractive
index of the liquid.

Diffraction Grating
The portions of the incident light

wave which pass through pressure
peaks are retarded and those pass-
ing through the pressure troughs
are advanced in phase. As a result,
a plane wave front entering the
ultrasonic cell leaves it as a corru-
gated wave front producing a dif-
fraction grating effect.

The operation of the system is
illustrated by the optical schematic
shown in Fig. 1. A slit in dia-
phragm D, is illuminated by the
source S through condensing lens
L,. An image of the slit is formed
on an opaque bar at D, by lenses L.
and L3. The bar at Dz is slightly
larger than the image of D, so that
it stops all the light entering the
system at D,. The ultrasonic cell is
placed in the collimated region be-
tween L, and L. Lens L, forms an
image of the ultrasonic cell in the
plane F after reflection from mirror
P. Under the circumstances just
described, the image at F will ap-
pear completely dark since none of
the light illuminating the cell can
pass Dz. When a signal is applied
to the ultrasonic cell, light is dif-
fracted around the stop Dz, as indi-
cated by the dotted line. Light now
passes D, and as a result the image
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Airborne Radar Displays

THE FRONT COVER-Ultrasonic cell shown being adjusted at left is the heart of radar airborne strip -map recorder at right. High reso-
lution, dynamic range, and linearity as well as its ability to vary the color of the recorded image make recorder versatile and flexible

at surface F becomes bright.
If a short burst of carrier wave

is applied to the transducer, a train
of pressure waves travels down the
ultrasonic cell. At F this appears as
a bright spot traveling the length
of the cell image with the velocity
of sound in the cell medium, as indi-
cated by the arrow in the cell image
at F. To record this spot of light,
either a short exposure may be used
or the spot may be made to stand
still by rotating the reflector P. A
rotation of the reflector in the sense
indicated in the diagram makes the
cell image move in the direction in-
dicated by the arrow at F. If the
velocity of image motion is equal
and opposite to the velocity of the
pulse inside the cell, the pulse has
no net velocity with respect to the
surface F. This scanning action
makes the total time interval re-
corded during one sweep independ-
ent of the cell length.

Resolution

With the ultrasonic light modula-
tor it is possible to obtain tens of
thousands of resolution elements in
a single scan line. In aerial photog-
raphy, the only limitations are
photographic, specifically, the reso-
lution of the photographic material
and the optical components.

Resolution in time is limited by
the bandwidth. However, informa-
tion bandwidths close to 20 me have
been obtained with this device.
Furthermore, there is no halation
effect analogous to that in the crt.
As a result, dynamic ranges of sev-
eral hundred to one have been ob-
tained in field models, and in labora-
tory models considerably higher
ratios are realizable.

TRANS-
MITTER

The linearity of the ultrasonic
light modulator is shown in Fig. 2.
The diffraction efficiency is plotted
as a function of input voltage for an
ultrasonic light modulator arrange-
ment used in video recording. Dif-
fraction efficiency is defined as that
percentage of the light entering the
system at D, (Fig. 1) which goes
into the formation of the final im-
age. It can be seen from Fig. 2 that
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FIG. 3-Block diagram of a typical radar strip map recorder using the ultrasonic
cell. The antenna position light modulator records antenna position on the film
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FIG. 4 -Circuit schematic of a portion of the transducer drive chain. Linearity correction is made by adjustment of the gains of 1/:, and
V.. Stage V- amplifies only low-level signals while V amplifies only high-level inputs

when 125 v rms is applied to the
transducer, the diffraction efficiency
approaches 70 percent. The portion
of the curve between points A and
B, corresponding to 9 and 58 -per-
cent diffraction efficiency, respec-
tively, is linear within 2 percent.

Video Recording

The simplest application of the
ultrasonic light modulator is in
video recording. If in Fig. 1, photo-
graphic strip film is placed in the
plane of F and driven so that during
the period of a single scan the film
moves the width of a single scan
line, the film is filled with transverse
scan lines, density modulated in ac-
cordance with the input signal am-
plitude. To start the second scan
immediately after completion of the
first scan, a mirrored polygonal
prism is used for the reflector P.

Andther recording application for
this device, is in radar strip map-
ping. The first ultrasonic light
modulator recorder, sponsored by
WADC ( ARL) was built for that
purpose. The system used is that
shown in Fig. 1, but the film is
driven with a velocity proportional
to the aircraft velocity and succes-
sive scans of the reflector P are syn-
chronized with the radar pulse
transmission, so that a strip map
recording results.

A block diagram of a representa-
tive system is shown in Fig. 3. A
radar recorder which is to work

with several radar systems is illus-
trated. The radar i-f, either 30 mc
or 60 mc, is mixed with a 45-mc
local oscillator. The resulting 15-mc
carrier is amplified further, linear-
ized to compensate for nonlineari-
ties in the ultrasonic diffraction
effect and the photographic emul-
sion and then applied to the ultra-
sonic cell located on the main frame.

An antenna position light modu-
lator, which records a density -
modulated track at the edge of the
film in accordance with antenna po-
sition, is required because the radar
sweeps are recorded next to each
other in strip -map fashion, though
they are derived either from a ppi
or sector -scan radar.

Because of its relatively high in-

ertia, it is more convenient to per-
mit the scanner to trigger the radar
transmitter than to have the radar
transmitter control the scanner. A
simple method uses light from an il-
luminated slit, reflected from the
scanner and picked up by a photo -
tube. With this method trigger ac-
curacies better than 5 millimicrosec
have been obtained.

Transducer Drive Chain
Schematics of the transducer

drive chain are- shown in Figs. 4
and 5. Tube V, is the mixer, V, the
local oscillator, V3 and V, the pre-
amplifier. The nonlinear amplifier
comprises V V, and V7. Tube V,
amplifies only low-level signals and
V3 only high-level signals so that
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FIG. 5 -Schematic of final power stages of the transducer drive chain. Relays
K. and K, protect the circuit in case of bias or plate supply failure
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FIG. 6-Recordings attained with a high resolution radar display unit. Input signal (A) at 11 me produced recording (B). Each
band corresponds to 25 ft of range. Higher contrast is achieved with a cleaner test signal. Photo (C) represents recordings of
0.1 -µsec pulse train separated by gaps of 0.1-pcsec duration

good linearity may be obtained by
adjusting the gains' and operating
points of these two stages. Stages
V, through 17,:, constitute the power
amplifier stage.

Special provisions are made in
this amplifier to shape its frequency
response to compensate for the
resonance characteristics of the
ultrasonic transducer.

The problem of testing the ultra-
sonic light modulator recorders on
the ground requires a special test
signal generator. For this purpose
an optical flying -spot scanner was
built. In this unit the image of a
pinhole is scanned across a trans-
parency carrying a test pattern.
The transmitted light, intensity
modulated by the test pattern, falls
on the cathode of a multiplier photo -
tube. The output of the phototube,
suitably amplified, is then applied to
the radar recorder.

A ppi scan can be obtained either
by rotating the film behind a sta-
tionary slit or by rotating an image
of the scan line using an optical' in-
version system. Both methods are
employed.

Radar Display
A radar display unit to work in

conjunction with a high -resolution
radar has been recently completed.
This work was supported by the
Evans Signal Laboratories. The
unit displays a B -scope scan on a
16 -in. square ground -glass screen.
The frame scan rate is 100 per sec
and the pulse repetition rate 10,000
pps. Since the frame scan is uni-
directional, a second rotating mir-
ror prism is used for this scan. The
display unit resolves two objects
separated by 25 ft in range. Fig.
6A shows an 11-mc signal applied

ULTRASONIC CELL

N3 N, N,

:I of -- -c'S

g_o_f__0[10 .....___

D,

F -M INPUT

D

FIG. 7-Diagram illustrates how diffrac-
tion grating effect of ultrasonic cell
makes color modulation possible

to the display unit and Fig. 6B
shows the resulting display. Each
light and dark band corresponds to
25 ft. in range. The input signal is
shown only to account for the low
contrast in the displayed signal.
Difficulty in suppressing the carrier
between signal pulses because of
the relatively high modulation fre-
quency accounts for the low con-
trast. At lower frequencies, where
a better test signal was available,
higher contrast was obtained as
shown in Fig. 6C which represents
a series of 0.1-ktsec pulses separated
by 0.1-oec gaps.

Slant Range Distortion
Radar maps points with a separa-

tion proportional to the difference
between their distances from the
antenna and not proportional to
their separation in space. Conse-
quently, recordings taken at high al-
titudes suffer from what is known
as slant range distortion. In con-
ventional radar indicators this is
compensated for by using a hyper-
bolic sweep. For the ultrasonic
radar recorder, an optical method
of slant range correction is used.
This method is geometrically ac-
curate and lends itself readily to ad-
justment for changing aircraft
altitude. The method consists of

converting the strip image into a
circular sector by rotation around
the zero slant range point. If a
strip is selected from this sector at
a distance from the center propor-
tional to the aircraft altitude, a
corrected ground range display is
obtained.

Color Modulation
Ultrasonic light modulation lends

itself readily to color modulation of
light. As pointed out earlier, the
ultrasonic cell is essentially a dif-
fraction grating which separates
the incident light into its spectral
components. The image of a nar-
row slit at D, (Fig. 1) appears
drawn out to a full spectrum in each
diffraction image at D. If one color
is now selected from the spectrum,
the cell image appears in that color.

The spectrum appearing under N,
in Fig. 7 is shown in the position it
assumes with frequency N, applied
to the transducer. In that position,
the red portion of the spectrum is
passed by slit S. When the fre-
quency is increased to N the spec-
trum moves away from the optical
axis, so that only the green light
passes. A further increase in fre-
quency results in passing of only
blue light. Thus, the color of the
cell image is varied by frequency -
modulating the carrier signal ap-
plied to the cell, just as the bright-
ness of the cell image is varied by
amplitude modulations. Thus con-
tinuous change in hue is possible.

This effectively adds another di-
mension to the recording which may
be used to record additional infor-
mation contained in the input sig-
nal. For example, a combined radar
display may be devised featuring
elevation data in color.
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Automatic Range Selector
General purpose test instrument eliminates need for manual selection of
appropriate voltage or resistance range before measurement. Equipment fea-
tures automatic selection of a-c, d -c voltage and resistance range and d -c
polarity. Instrument selects best range for accurate indication. Meter move-
ment is disabled during automatic range selection to prevent overload damage

By MAX HOBERMAN Chief Engineer, Bergen Laboratories, Clifton, N. J.

AMULTIRANGE VTVM that uses
a simple automatic -selection

servo technique for obtaining the
most suitable range to read a -c and
d -c voltages from 1.5 to 1,500 v and
resistances to 100 megohms is de-
scribed.

Comparator Circuit

Shown in Fig. 1 is the block dia-
gram of the multirange vtvm. The
servo, which consists of a thyratron
control circuit and stepping switch
motor, is connected around the me -

INPUT
CIRCUIT

RANGE
SELECTOR

STEPPING
SWITCH

AND MOTOR

f?INDICATOR

BALANCED
COMPARATOR

THYRATRON
CONTROL

FIG. 1-Block diagram. Simple control
circuit and stepping switch servo, looped
around meter circuit and range switch,
selects a range where the meter is de-
flected to a satisfactory portion of the
scale. Servo replaces manual operation
required in the conventional vtvm

ter and range switch to accomplish
automatic range selection.

Figure 2 contains the complete
circuit of the automatic vtvm.
Automatic range selection is
achieved first by detecting the un-
balance that exists in the com-
parator circuit formed by V, and V,
when a voltage is applied to one
grid. The 30,000 -ohm plate load re-
sistors are so connected in the cir-
cuit of V.,and V, that, in addition to
obtaining an unbalance between the

cathode voltages when an input
voltage is applied to the grid of V.,
an unbalance between the plate volt-
ages also exists. These voltage rela-
tionships are shown in Fig. 3.

With zero voltage applied to the
grid of V both plates are at poten-
tial P,. With an increasing positive
signal applied to the grid of V. the
plate voltage of V. will decrease and
V, plate voltage will increase toward
point C. Meter current ascends
along the line AB. When voltage at
the V, plate reaches C, correspond-
ing to a meter current that is near
maximum, thyratron V, triggers
and resets after each half cycle of
a -c plate voltage.

Similarly, if the d -c voltage ap-
plied to the grid reduces so that
the meter current becomes less
along the line BA, the plate voltage
of V, approaches point D and thyra-
tron V triggers. Control relay K,
closes when either V, or Vo con-
ducts. This corresponds to a meter
current that is between points A
and B, a meter deflection greater
than about one fourth of full scale
and less than full scale.

If both V, and V, do not conduct,
control relay K, is inactive. If both
V and V, conduct the relay also re-
mains inactive. However, this can
not occur since it is impossible to
obtain a voltage that corresponds to
greater than full scale deflection of
the meter aid simultaneously be
less than one quarter scale.

When the control relay is actu-
ated, power is applied to the step-
ping -switch solenoid L,. The range
selector switch S consisting of
decks A, B, C, D, E, F and G, then

steps continually. This is done by
a self -stepping action obtained
through a cam that opens the power
to rectifier D, immediately after it
has stepped one switch position.
This permits the bridge to detect
whether an unbalance still exists at
the new switch position. The switch
will continue to step until a range
is reached where the voltage at the
plate of V, is not higher than point
C (Fig. 3), and simultaneously the
voltage at the
higher than point D.

These two conditions can occur
only when the meter current is be-
tween points A and B of Fig. 3. In
actual operation the stepping switch
continues to step, sampling each of
the multiplier taps of S, in sequence
and then back to the first tap until
a scale is reached that causes
neither tube V, nor V to conduct.
The stepping switch stops at the
appropriate scale.

The stepping switch solenoid L,

Internal view and panel of vtvm that
contains standard multimeter scale for
reading a-c/d-c voltages and resistance
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for Electronic Voltmeter
operates as follows. After relay K,
closes, corresponding to an off scale
condition, and rectified line voltage
is applied to the stepping switch
solenoid through the closed cam
switch, the solenoid pulls in. The
stepping switch is rotated momen-
tarily to step one position, simul-
taneously disconnecting power by
opening its cam switch. This resets
the solenoid for the next operation.
Self -stepping action occurs at a rate
of about 6 to 8 steps per second.

Polarity Selection

A small negative voltage applied
to the grid of V, provides approxi-
mately the same plate voltages, P,
and P2, as an equal positive voltage
applied to the grid of V A +1-v
input causes the stepping switch to
stop at position 1 of S,, and posi-
tion 1 of ganged Sh, and S,,,. A -1-v
input causes the stepping switch to
stop at position 1 of S and position
8 of Si, and S,,,. This applies the
-1-v signal to the grid of V, and
provides the same approximate
plate voltage conditions at the
plates of V. and V, to keep thyra-
trons V, and V from conducting.

If the stepping switch stops at po-
sitions 1 through 7 of and
S, a positive voltage has been ap-
plied to the input. If it stops at
positions 8 through 14 a negative
voltage has been applied to the in-
put. Since these correspond to posi-
tions 180 degrees apart on the
switch, a shaft projection using a
knob with + on one end and - on
the other gives a simple polarity in-
dication on the front panel. This
polarity reversing action can easily
be accomplished on an 8 -position
rotary stepping switch when only 4
multiplier ranges are to be used.
Similarly a 12 -position stepping
switch will provide 6 input multi-
plier steps with automatic polarity
selection.

Switching Limit-Changing

On the most sensitive scale, volt-
ages must be read between zero and
one quarter scale. This is accom-
plished by changing the voltage di-
vider R, R, and R, so that it re -
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FIG. 2-Schematic of the general purpose tester. Additional set of contacts on control
relay K, permits isolation of meter during automatic range switching. Power to operate
stepping switch motor is obtained directly from line voltage
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quires a voltage as high as P before
it conducts instead of voltage D
(Fig. 3) as on every other range.
This is performed by ganging an -

P.

P2

PLATE VOLTAGE
OF V4,

Pt
PLATE VOLTAGE
OF V3

Nolo

1/4 EiiAT INPUT VOLTAGE E

FIG. 3-Graph illustrates relationship of
V.; and V, plate voltages to meter current.
Servo control operates Vs range switch
and permits it to step and search for the
position where the plate voltage of V, is
not higher than point C and the voltage
at the plate of V, is not higher than D

K X 1,000

other switch wafer to the range
switch so that on the most sensitive
range resistor is shorted out,
requiring a higher voltage at the
plate V before V. conducts.

Similarly, by ganging Sio to the
range switch, thyratron V, is dis-
abled on the highest range so that
for any voltage in excess of the
maximum full scale reading of the
meter the switch will not continue
to rotate ceaselessly but will stop at
the highest range with the needle
deflecting off scale. This will indi-
cate the application of a voltage in
excess of instrument capability.

A peak -to -peak diode detector rec-
tifies the a -c voltages. Similarly, a
battery and precision resistor chain
permit the automatic feature to be
extended to resistance measure-
ment.
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Fe

Twenty -millimeter M24 gun for B-36 bombers is tested in control room with electronic firing circuit

Firing Circuits Trigger
Striking accuracy of 20 -millimeter guns on B-36 bombers is increased by ad-
justing firing rate to minimize dispersion of shells caused by gun -mount vi-
bration. Phase -shift oscillator firing circuit permits operation over 600 to 900
round -per -minute range. Circuit eliminates explosion hazard of nonelectronic
firing sources caused by firing pin sparking during break in contact

By MORRIS HALIO, Ballistic Research Laboratories, Aberdeen Proving Ground, Maryland

MACHINE GUNS are normally
operated in the free -fire

mode, their natural firing rate be-
ing determined by various ballistic
parameters. When the B-36 bomb-
er's 20 -mm guns, which are
mounted in pairs on flexible tur-
rets, were fired at their natural
rate, vibration of the mounts pro-
duced excessive dispersion of the
shells. It was discovered that
maximum accuracy could be ob-
tained by adjusting the firing for
an optimum rate. Mechanical
switches and commutators proved
to be impractical and it was decided
to employ an electronic approach to
the problem.

Firing Circuit
Figure 1 shows the block dia-

gram and Fig. 2 the circuit of the
system developed to control the

firing rate of the machine guns.
The frequency of phase -shift

oscillator V, is made variable to
permit operation over the range of
600 to 900 rounds per minute.
Shaping amplifiers V,A and VII, con-
sisting of limiters and differenti-
ators, convert the sinusoidal output
of V, into the pulses depicted in
Fig. 1.

PHASE -
SHIFT
OSC

LIMITER

LIMITER

VY-

TIFF

.(
TO GUNS

OUTPUT I

OUTPUT 2

RIFF

DRIVER

FIG. 1-Firing system for B-36 guns

The pulse output of the second
differentiator triggers the driver
stage Va, a 2D21 thyratron, causing
its plate capacitor to discharge
through the tube, charging the
cathode capacitor. Extinction of
the thyratron is accomplished by
this bootstrap action of the cath-
ode circuit. The time constants of
the plate and cathode circuits per-
mit recharging of the plate capaci-
tor between firing cycles while still
permitting a pulse of the proper
duration and amplitude to trigger
the following stages.

Switch Tubes
Power stages V, and V; are es-

sentially switches which furnish
firing energy to the primers. Their
outputs, which are triggered by the
driver, are led separately to the
guns on the twin mount.
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Inside views of electronic firing control for B-36 machine guns mounted in flexible turrets

Airborne Machine Guns
Since the primer requires a high

peak current, the only tube found
to do the job reliably was the
strobotron, manufactured variously
as the SN4, 1D21 and 631P1. This
is a cold cathode tube, as shown in
Fig. 3, whose cathode consists of
metal coated with electron -emitting
cesium. A ceramic insulator sur-
rounding the cathode supports the
inner electrode, which is con-
structed of wire mesh screen. An
outer grid made of graphite is
located immediately above the
ceramic insulator and an anode
about an inch above that.

During operation of the tube
there is a bright column of light

about 1 in. in diameter extending
from cathode to anode. The dis-
charge begins as a glow which, pro-
viding that the impedance in series
with the tube is low and the cur-
rent source for the tube is capable
of furnishing enough power, im-
mediately becomes an arc.

The strobotron can handle sev-
eral hundred peak amperes, thus
insuring proper ignition 'of the
primer. This tube has been thor-
oughly field tested during the firing
of many thousands of rounds and
been found to operate reliably for
this application.

The characteristic curves for the
strobotron are shown in Fig. 4.
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56K
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If the instantaneous voltages of the
inner and outer grids are rep-
resented by a point within the
hexagon, then the tube will remain
nonconducting; if an excursion of
the point outside the hexagon is
produced, the tube will conduct.

Firing Relay
The 6-gf capacitor in the

strobotron plate circuit is charged
to approximately 300 v and fur-
nishes more than sufficient energy
to fire the primer reliably and with-
in the required ignition time. The
output is connected to the normally
open contact of the firing relay ;
the gun lead connected to the arma-
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FIG. 2---Variable-frequency oscillator in fring circuit permits gun operation over 600 to 900 round -per -min range
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FIG. 3-Electrode structure of strobotron
used to supply firing current to primers
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FIG. 4-Strobotron operating characteris-
tics. Conduction occurs outside hexagon

ture is grounded during standby.
Energizing of the relay by an ex-

ternal firing switch ungrounds the
gun lead and connects it to the
cathode of the strobotron, thus
making the output pulses available
to the primer. The gun lead is both
shielded and normally grounded to
prevent spurious firing of the gun
because of external fields.

Because of the high currents and
large amount of ripple produced by
the thyratron .stages, a separate
power supply is used for the oscil-
lator section to ensure frequency
stability.

Performance

In addition to undergoing endur-
ance firings, the circuit was tested
in cold and altitude chambers.

Figure 5 slims a plot of varia-
tion of output voltage with tem-
perature. The decrease between
room temperature and -80 F was
approximately 50 v and was caused
almost entirely by increased volt-

age drop across the strobotron
tubes at these low temperatures.

The equipment was also sub-
jected to stratosphere tests; varia-
tion in output voltage with altitude
is plotted in Fig. 6. An increase of
50,000 feet in altitude produced a
decrease of about 60 v. However,
the energy output from the circuit
remained well within requirements.

An additional fringe benefit de-
rived from use of an electronic type
of firing circuit was the elimination
of explosion hazard. Firing of the
guns which are enclosed within a
turret or the body of the aircraft,
generates gases.

During the normal cycle of the
gun's action, the firing pin bounces
and breaks contact with the primer.
If a nonelectronic firing source is
employed, the firing pin retains -a
high potential and a spark is pro-
duced during the break. This can
produce combustion or detonation.

When the electronic circuit is
used, the voltage is normally zero
at the firing pin since the strobo-
tron, which is effectively an elec-
tronic switch, presents an open cir-
cuit to the firing voltage. The
strobotron conducts only after the
firing pin is in contact with the
primer. The capacitor in the strobo-
tron plate circuit discharges and
the tube extinguishes before the
firing pin can break contact with
the primer diking gun recoil.
Therefore, no spark can form.

To illustrate this principle, a gun
was set up in a range and an en-
closure was constructed around the
gun to collect the gases, simulating
operation in an aircraft. Three fir-
ing sources were used : 400 -cps
current; energy from a charged ca-
pacitor, not employing electronic
switching; the electronic circuit
described. The first two sources
caused ignition of the gases almost
immediately. The last source pro-
duced no such effect even after sev-
eral bursts of 100 rounds each.

Other Applications
Another aircraft application for

an electronic firing circuit is that
for a gun on a rigid mount. Here,
because of the mechanical config-
uration, the necessity for control-
ling the rate of fire to achieve op-

timum accuracy does not exist. On
the other hand it is desirable to
keep this rate as high as possible,
which means operating in the free -
fire mode. It is also necessary that
explosion hazards be eliminated.

Based on these requirements, the
circuit shown in Fig. 7 was devel-
oped. A firing switch operated by
the gunner supplies a triggering
voltage to an electronic circuit via
a gun switch. The latter is in the
closed position when the gun is in
battery (a gun is in the battery
position before firing and at the
end of each firing cycle).

Operation of the circuit produces
a voltage pulse which is fed to the
primer in the round of ammunition,
firing the gun. Recoil of the latter
opens the gun switch which re -
closes when the gun returns to bat-
tery. This action triggers the cir-
cuit again, so the cycle is repeated
over and over, until the firing
switch is released or the ammuni-
tion is expended.
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FIG. 7-Firing circuit for airborne guns in rigid mounts operating in free -fire mode for highest possible firing rate. Tube V:, shown
as a thyratron, is actually a cold -cathode type

Referring to Fig. 7, closing of
the firing switch actuates relay K1,
connecting the circuit output to the
gun line. A second set of contacts
energizes relay K,. Voltage from
the power supply is made available
through the K. contacts to trigger
thyratron V, since the gun switch
is closed at this time.

The thyratron output triggers
monostable multivibrator V, which
introduces a small delay between
the time the gun switch closes and
the time a voltage pulse is sent out
to the firing line. This delay allows
sufficient time for the firing pin in
the gun to stop bouncing and re-
main in contact with the primer.
This delay is necessary as opening
up of the firing path would stop ac-
tion of the gun.

The negative rectangular wave
produced by the multivibrator is
differentiated, the positive spike at
the end of the time interval trig-
gering thyratron V.;. Output of this
stage is sufficient to ignite strobo-
tron V, without positive bias. The
interval of time between closing of
the gun switch and application of
the firing pulse to the primer is
controllable by the 10-megohm po-
tentiometer in the multivibrator.

Figure 8 is a calibration curve
of time delay as a function of the
dial reading of the potentiometer.

Since a transformerless power
supply has been used, a protective
arrangement is employed. After all
ground connections have been made,
the plug is inserted into the power
line with the power switch in the

off position. If the plug is oriented
properly,, the red -colored wrong -
polarity lamp on the front panel re-
mains extinguished and the equip-
ment may be turned on. If the plug
is inserted in the wrong direction,
this lamp lights and the plug must
be reversed before the unit is
switched on.

Gun Simulator
A gun simulator was devised to

test operation of the circuit in the
laboratory and to permit localiza-
tion of trouble in the field. It con-
sists of a high -resistance relay
whose coil is shunted by a large ca -

6

5

4

3

2

00
10 20 30 40 50 60 70

DIAL READING

FIG. 8-Time-delay calibration for cir-
cuit of Fig. 7

pacitor. The normally closed con-
tacts are connected in place of the
gun switch and the coil and capaci-
tor are substituted for the primer
in the gun. Beforithe firing switch
is closed, the normally closed con-
tacts are made up, simulating the
gun in battery.

Closing the firing switch sends a
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voltage pulse through the normally
closed contacts to the circuit input.
The firing pulse at the output
charges the capacitor across the re-
lay coil, simultaneously energizing
the relay. The normally closed con-
tacts open up, simulating the con-
dition of the gun switch when the
gun fires and recoils. The capacitor
discharges through the coil and
after an interval of time, the po-
tential ' across it drops below the
holding voltage for the relay.

Deenergizing of the relay returns
the normally closed contacts to the
closed position, simulating return
of the gun to battery. This action
delivers a trigger pulse to the cir-
cuit input, repeating the cycle over
and over. The capacitor value can
be chosen so the repetition rate of
the simulator will equal the nor-
mal firing rate of the gun.

The circuit is armed by connect-
ing a GR type 274N plug in series
with the input. This is normally
retained by the gunner to furnish
an added safety factor.

Use

This equipment was designed
principally for the Hispano (locked
bolt) type of machine gun. How-
ever, it is also intended for use
with other types of guns which do
not require the delay feature for
proper functioning and where the
maximum possible rate of fire is
desired. Provision has been made
for bypassing this section of the
circuit by including a no -delay gun
switch receptacle.



Author makes adjustments on test setup of converter Converter has ten plug-in cards; 8 digit, 1 shift and 1 comparator

Transistorized Analog -

Subminiature components and printed
in. and power consumption is less than
analog -to -digital converter that codes 0 -to

rate of 5,000 inputs/sec with 0.5 percent
is shifted out serially at a rate of 100,000

wiring reduce package size to 160 cu
4 watts in completely transistorized
5 -volt inputs at maximum sampling

accuracy. Eight binary -digit result
digits/sec

By WILLIAM B. TOWLES Electronics and Flight Controls, The Martin Co., Baltimore, Md.

NALOG-TO-DIGITAL CONVERSION is
necessary where the accuracy

of analog data is to be maintained
during transmission and proce-ss-
ing. The experimental converter to
be described was designed for cod-
ing of analog data in airborne tele-
metering systems.

The successive - approximation
conversion process employed in-
volves feedback subtraction in
which the coder generates a voltage
proportional to the count stored in
it. The voltage is compared with the
analog input voltage, and the count
is changed until the difference falls
below a specified level.

Converter Operation
An analog input voltage is ap-

plied to the comparator shown in
Fig. 1. The initiate pulse, which
starts the coding, sets flip-flop one,
the most significant digit in the
shift register, to a ONE condition.
It also triggers monostable multi -
vibrator one, which produces a de-
lay and generates an enabling pulse

that is applied to reset gate one.
When flip-flop one is set to a ONE

condition, current switch one passes
a precise value of direct current
into the summing and weighting
network. This network weights the
current according to the signifi-
cance of the digit it represents and

ANALOG
INPUT

COMP

PULSE
GEN

INITIATE

1.1RRENT
SWITCH I

FLIP
FLOP I

passes to the comparator a voltage
proportional to the weighted cur-
rent.

Since only reset gate one is en-
abled at this time, the pulse passes
through gate one and resets flip-flop
one to a ZERO condition. If the volt-
age from the network does not ex -

SUMMING AND WEIGHTING NETWORK

0

_t_

0

SHIFT
CARRY
GATE I

SHIFT
CARRY

DELAY I

.1?

CURRENT

SWITCH 2

THROUGH
FIVE
IDENTICAL
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FLOP 2 h

PULSE

RESET
GATE I

MONO
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0
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RESET
GATE 8
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- SHIFT
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MV
8
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FIG. 1-Analog-to-digital converter has eight identical digit cards
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05 0001
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09 ,-RESET10K
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FIG. 2-Comparator action begins when summing and weighting output exceeds analog input and a negative pulse is coupled
through capacitor C,. The trailing edge of the blocking oscillator pulse activates the reset -gate generator

Digital Converter
teed the analog input voltage, no
reset pulse is generated and flip-flop

one remains in the ONE condition.
A trigger pulse derived from the

trailing edge of the gate, produced
by monostable multivibrator one,
initiates a similar sequence in stage
two.

The comparator may now re-
ceive a voltage from the summing
and weighting network propor-
tional to the sum of stages one and
two weighted currents when stage
one remains in a ONE condition. The
total voltage is compared with the
analog input to determine whether
stage two should be reset.

Complete Conversion
The sequence is repeated for all

stages, proceeding from the most
to the least significant digit. After
the stage representing the least sig-
nificant digit is operated on, the
binary number present in the regis-
ter is the digital equivalent of the
analog input voltage.

To obtain a serial output from
the converter, the digital number
remaining in the shift register
must be shifted out after conver-
sion is complete. The trailing edge
of the pulse produced by monostable
multivibrator eight triggers the
shift -enable gate generator, which,
in turn, enables the shift carry
gates, the serial output gate and
gates on the shift oscillator. Par-
allel -applied shift pulses then clear
and return all eight shift -register

Laminated phenolic digit, shift and comparator cards are photographed with 1/32 -in.
foil width. Components are placed using automatic insertion

flip-flop stages to ZERO condition to
clear the register.

Any flip flop previOusly in a ONE
condition triggers its shift -delay
circuit at the time of a shift pulse.
After a 5-psec delay, the next flip

flop is set to a ONE condition. When
a flip flop is in a ZERO condition, the
following one is set in the ZERO con-
dition after the shift pulse. The
shift -enable gate generator allows
eight shift pulses to enter the shift
register. At the end of this time,
all eight flip flops in the register are

in the ZERO condition and the regis-
ter is cleared.

The condition of each flip flop is

transmitted toward the output end
of the shift register, one digit at a
time, following after each shift
pulse. Since the serial output gate
is held open by the shift -enable gate
generator, the output pulse gener-
ator is triggered every time flip-
flop eight changes from a ONE to a
ZERO state during shift pulse appli-
cation to the register.

Presence or absence of a pulse on
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FIG. 3- Initiate pulse starts coding in digit card to ultimately provide a positive shift -carry pulse to the next card

the serial output line during a shift
pulse indicates a ONE or a ZERO for
a particular binary digit. The least
significant digit is shifted out of
the shift register first. Since the
flip flops are cleared during the
shifting operation, the shift regis-
ter is ready for the next coding
cycle as soon as shifting is com-
plete.

Comparator

The first -stage of a comparator
card shown in Fig. 2 is a differential
amplifier with transistors Q, and Q,
connected in the common -emitter
configuration. Total emitter cur-
rent of Q, and Q, is supplied by
constant current source Q, in the
common -base connection, thereby
assuring freedom from common-

mode effects at the output collector
of the amplifier. Diode D, clamps
the collector voltage of Q, to a level
set by potentionmeter R, during the
calibration procedure.

When pulse amplitude from the
summing and weighting network
exceeds the analog input voltage, a
negative pulse is coupled through
C, to the base of emitter follower Q,.
The emitter follower output is am-
plified in transistors Q, and Q, and
a negative pulse is applied to the
base of Q, the triggering amplifier
for blocking oscillator Q,. The trail-
ing edge of the blocking -oscillator
output pulse activates reset gate
generator Q,.

Digit Card

The positive initiate pulse for a
digit card shown in Fig. 3 couples
through capacitors C, and Co to set
monostable multivibrator Q. and
QL, and flip flop Q, and Q. When
the monostable multivibrator is set,

transistor Q. is turned off and tran-
sistor Q is turned on. In the non-
conducting condition, the collector
of (2,0 becomes sufficiently negative
to bias the emitter -base junction of
resetgate transistor Q,, in the for-
ward direction.

Therefore, when a blocking oscil-
lator pulse in the comparator turns
on reset gate generator Q (Fig. 2),
a positive pulse couples through
Co resetting the first flip flop. When
the flip flop is in the SET condition,
transistor (414 is not conducting. Its
approximately 8-v collector biases off
Qi. and releases a clamping diode in
the summing and weighting net -

TO COMPARATOR

EirreQ2sNol23
S6

U
SDO SAG

NEtZ S6

40 EMI
FROM FROM

FROM CURRENT
SWITCH IN DIGIT CARD I

+10V
026 R6

2NI23 100

DIGIT 8
K 1000

FIG. 4-Summing and weighting net-
work consists of eight identical circuits

work, whose output rises from zero
to 2.5 v.

The time constant of monostable
multivibrator transistors Qi.. and
Q,,, determined by the values of C4,
R, and R3, produces a multivibrator
gate width of 10 I.Lsec. The trailing
edge of the gate is a setting input
for the monostable multivibrator
and flip flop on the second digit
card, the next most significant digit.
If a reset pulse is then obtained
from the comparator, the flip flop
on the second digit card is reset
through gate held open by tran-
sistor Q, on the second digit card.

SHIFT
ENABLING
GATE IN

Transistor Q. then cuts off and a
second clamping diode is released in
the summing and weighting net-
work, thus allowing its output tc
rise to 3.75 v.

Preventing Saturation

The collectors of monostable
multivibrator transistors Q. and
Q are clamped to ground through
diodes D, and D. to prevent tran-
sistor saturation. Similarly, diodes
D4 and D. prevent the flip flop from
saturating.

When the flip flop resets, it trig-
gers the shift -delay monostable
multivibrator with a negative pulse
through coupling capacitor Co and
diode D. An enabling pulse derived
from the trailing edge of the 5-psec
gate is applied to shift carry gate
Q, If shift -enabling gate transis-
tor Q., in Fig. 5 is conducting, a
positive shift carry pulse is applied
to the flip flop on the next digit
card.

Sum and Weighting

When the first flip flop shown in
Fig. 3 is in a ONE condition its cur-
rent switch passes a precise value
of direct current from a constant-

current source into the first node of
the resistive ladder network in Fig.
4. The current produces a 2.5-v step
at the summing and weighting net-
work output, or half of the maxi-
mum analog input of 5 v. If the
analog input is larger than 2.5, the
flip flop is not reset, and the second
digit -card flip flop is triggered to a
ONE condition.

Half of the d -c current flowing
into the second node of the resistive
ladder network adds to first node
current thus developing 3.75 across
output resistor R4 (Fig. 4). The
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FIG. 5-Output of emitter follower Q in shift card enables output gate and shift carry gates on digit card

process repeats for the third digit
card, and 1/4 of the current injected
into the third node of the ladder
network passes through R,.

Transistors in the common -base
configuration supply constant cur-
rents within 0.1 percent for the
summing and weighting network.

When flip-flop one is in the ZERO
or rest condition, transistor Q18 in
Fig. 3 is saturated and its collector
approaches emitter potential of
-3v. Diode D7 in Fig. 4 is then
forward biased and the collector of
the constant current transistor Q.
is at -2.5v. Since diode D, is re-
verse biased under this condition,
constant collector current from Q19
passes through D7. If the flip flop
is now set to a ONE condition Q.
cuts off, and the cathode of D7 rises
to 10 v and is reverse biased.

Constant collector current of Q.
flows through D, and develops 2.5 v
across R,. The process continues in
a similar fashion for the remaining
seven digits.

Silicon point -contact diodes in
the summing and weighting net-
work provide desired high back re-
sistance and low shunt capacitance.

Elements C7, R R, and C form
heavy decoupling networks to pre-
vent supply voltage transients from
reaching the summing and weight-
ing network. Potentiometer R, ad-
justs the emitter current of Q for
calibration.

Shift Card
A pulse derived from the trailing

edge of the output of monostable
multivibrator eight is inverted in
amplifier stage Q. on the shift card
in Fig. 5. The negative trigger pulse
sets the 90-ilsec monostable-multi-
vibrator gate generator. A 90 -µsec

negative gating waveform is ap-
plied through emitter follower Q.
to enable the serial output gate on
the shift card and the shift carry
gates on the digit cards. The 90 -
µsec gating pulse also gates the
100-kc shift oscillator, an asymme-
trical, free -running multivibrator,
with 2-psec output pulses. Diodes
D, and D, prevent the multivibrator
from saturating.

When the 90-psec gate generator
is in the reset condition, transistor
Q. is cut off and current through
R D1, and 68,000 ohms holds the
base of transistor Q, at about 9 v.
Since its emitter is returned to +3
v, Q is held at cutoff. When the 90-
i/sec multivibrator is triggered,
however, the anode potential of
diode D falls to ground and the
diode is reverse -biased. Base voltage
of transistor Q, drops exponentially
toward -10 v as capacitor
charges through

When its base falls below 3 v,
transistor Q37 starts conducting, and
its rising collector voltage wave-
form couples through Cm to turn
off Q.. Oscillation continues until
the 900ec gate pulse terminates.
Then, the base voltage of Q. rises to
9 v, thus terminating the shift
pulses.

Unequal values of collector -to -
base capacitance produce asymme-
trical collector waveforms of the
shift oscillator. The positive shift
pulses are applied to the flip flops
on all eight digit cards in parallel
through emitter follower Q..

During the shift operation a ONE
in the flip flop on the eighth digit
card produces a negative pulse at
the base of transistor Q. in the
serial output gate. The negative
90-psec gate pulse from Q. keeps

68K f1OK
2N94A

039 "-EMITTER
FOLL

0.0001

-I0V 1K

D10 g
1N198

1.

1

SHIFT
PULSES

TO
FLIP

''S-- K. X Ism FLOPS

conducting. A positive pulse,
appearing at the collector of Q2,
triggers the output monostable-
multivibrator pulse generator. Posi-
tive multivibrator pulses feed
emitter follower Q, which delivers
10-v, 5-psec pulses from a less than
200 -ohm source impedance into the
serial output line.

Performance
Results of linearity tests on the

packaged converter show that it
codes inputs in the 0 -to -5-v range
with an accuracy of better than 0.5
percent at a maximum sampling
rate of about 5,000 inputs/sec. The
overall volume of the unit enclosed
in an aluminum dust cover is about
160 cu in. The measured power re-
quirement is about 3.5 w. Approxi-
mately 725 subminiature compo-
nents including 102 transistors are
used.

A number of refinements can be
added to the basic converter to in-
crease its versatility. An internal
reference supply using Zener diodes
can be added to remove the require-
ment for highly stabilized supply
voltages. A linear preamplifier can
be added for direct conversion of
low-level inputs in the millivolt
range.

Digital -analog conversion can
easily be incorporated by providing
for direct parallel entry to the flip
flops by an external binary number.
Its analog equivalent voltage is then
obtained at the output of the sum-
ming and weighting network. The
addition of a separate shift register
doubles the maximum sampling
speed by allowing simultaneous con-
version and shifting.

This project was supported by
a United States Naval contract.
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Simplified Design of
Pulse -Forming Networks

Procedures for designing a five -section pulse forming network capable of pro-
ducing acceptable pulse waveforms use straightforward, orderly technique
that reduces engineering time and eliminates guesswork

By K. H. RECORR, Electron Tube Division, Radio Corporation of America, Harrison, N. J.

PULSE -FORMING networks similar
to those used for pulse -testing

vacum tubes are relatively inexpen-
sive. Design of these networks by
cut -and -try methods usually pro-
duces poor results and causes engi-
neering costs to exceed labor and
material costs.

A type of pulse -forming network
must be selected which meets a
wide range of electrical conditions
and is simple to construct. The
network chosen for discussion con-
sists of a five -section capacitive
circuit and a single -layer, continu-
ously wound tapped solenoid. A
common circuit employing this net-
work is shown in Fig. 1.

Design Procedure
A method of calculating optimum

design parameters is then estab-
lished. Total network inductance
and capacitance for the component
arrangements shown in Fig. 1 are
found from the relations

tL =
2'

R
and C =

2R,

where L is total network inductance
in microhenries ; C is total network
capacitance in microfarads ; t is
pulse duration in microseconds;
and R is characteristic impedance
of the network in ohms.

The expression used to determine
a set of suitable dimensions for the
coil is F = 13.7 r where F is total
coil length in inches and r is coil
radius in inches. It is usually wisest
to choose the radius from available
sizes of tubing, rod, or other coil

material and then determine the
necessary coil length. The length
should be kept within the practical
limits of 4 to 10 in.

Required number of turns per
section is determined from the
equations NA = 2.2 \ //../r and N =
2.7\/L/r
where NA is the number of turns in
a center section and N is the num-
ber of turns in an end section.
Total number of- turns is found
from N = 12.1 VL/r. The correct
number of turns per inch, which
determines the size of wire used,
is found from TPI = 0.9/r NIL/r.

Since the exact value of TPI is
seldom found in wire tables, the
designer must select A value that
does not correspond to the calcu-
lated value. This procedure results
in a slight deviation between com-
puted and actual performance. A

EDC

CHARGING
DIODE

CHARGING
CHOKE

THYRAT RON
SWITCH

TRIGGER
PULSE

PULSE-
FORMING
NETWORK

OUTPUT
VOLTAGE
PU LSE

less obvious error is introduced be-
cause perfect windings are rarely
made and, therefore, the final coil
contains a different number of
turns per inch than calculated. The
last important source of error de-
rives from the variance between
stated and actual capacitance. To
minimize this error, low -tolerance
capacitors should be used. Pulse -
width error introduced by all these
sources is generally not more than
two percent.

The final step consists of stand-
ardizing the physical configuration
of the network and substituting
actual values for the components.
An option table should be provided
on the network drawing as shown
in Fig. 1.

Each modification of the pulse -
forming network is shown with its
unique combination of pulse -width
duration.

OPTION TABLE

DESIGN DESIGN
2

DESIGN
3

DESIGN
4

DESIGN
5

L 225 20 6-1/4 12-1/2 37-1/2

C 0.022 0.01 0.002 0.004 0.012

Ns 57 24 13-1/2 19.2 23.4

NA 48 20 11 15.6 19.1

F 6-7/8 3-1/2 3-7/16 3-7/16 6-7/8
W 22 EN 22 EN 16 EN 20 EN 15 EN

Zo 45 20 25 25 25

Tp 10 2 1/2 I 3

FIG. I-Common circuit employing a pulse forming network. Network is charged through
charging diode and choke. Trigger pulse fires thyratron and network discharges through
load which can be a resistor, pulse transformer, tube under test or the like. All capacitors
must have same value. Solenoid must be tightly wound
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For easily -Installed,
dependable voltage regulation

use Sola

FIVE constant voltage transformer types answer most stabilizing needs

Standard Sola Constant Voltage Transformers
can be built into your equipment, or added as an
accessory. Either way it's simple, and economical
of space and money to do it with a Sola. For

example, Electric Eye Equipment Company uses it as a
standard accessory on their Hurletron, automatic, pro-
portional printing register control. The transformer is

Harmonic -Free*: Output voltage wave
has less than 3% total rms harmonic
content . . . other features identical
with standard type . . . automatic,
continuous regulation . . . for rec-
tifiers and other loads sensitive to
harmonics . . . low external field.

Plate -Filament*: Regulation is ±3%
with line input between 100-130v .
plate and filament windings are com-
bined on a single, compact core for
chassis mounting . . . good isolation
of input and output circuits . . .

automatic, static -magnetic regulation.

*Available from stock or custom -designed.

pictured above, mounted to the right of the control cabinet.

The Sola Constant Voltage Transformer stabilizes output
voltage within ±1% regardless of input voltage variations
up to ±15%. Response is within 1.5 cycles. It is a static -
magnetic regulator . . . has no tubes or moving parts;
requires no manual adjustments, or maintenance.

Filament*: Regulation ±1% with input
voltage fluctuations up to ±15% . . .

6.3v output for large numbers of
electron tubes . . . current -limiting
action minimizes cold inrush cur-
rents, also protects against damage
from load faults ... 75-80% efficiency.

Adjustable, Harmonic -Free: Provides
output adjustable from 0-130 volts,
ac, . . . regulates within ±.1% with
less than 3% total rms harmonic
content . . . portable for lab or shop
use . . . or mounts on rack.

For complete data write for Bulletin 7H -CV -170

Sole Electric Co., 4633 W. 16th St., Chicago 50, III., Bishop 2-1414  Offices in Principal cities  In Carada, Sola Electric (Canada) Ltd., 24 Canmotor Ave., Toronto 14, Ont.

CONSTANT VOLTAGE TRANSFORMERS RECULATED DC POWER SUPPLIES

T
MERCURY LAMP TRANSFORMERS FLUORESCENT LAMP EALIASTS
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ELECTRONS AT WORK

r

Weather Stations Are Air Dropped
WEATHER TRANSMITTERS, para-
chuted from aircraft, are providing
the Navy with data from remote
locations without requiring an oper-
ator. Called the Grasshopper, the
systems provide wind direction,
wind velocity, temperature and at-
mospheric pressure.

Weather data is transmitted with
identifying call letters at predeter-
mined intervals.

Designed, developed and built by
the U. S. Naval Avionics Facility,
the Grasshopper is completely auto-
matic. When dropped, a static cord
releases tie -down cables, enabling
the tail cone to be ejected. This al-
lows the parachute to be deployed,
and at the same time pulls a pin
that starts an erection delay timer.

When it hits the ground, the lock-
ing pin of the parachute ground -re-
lease mechanism falls free because
of the removal of the station's
weight. The parachute is disen-
gaged.

The station remains in the hori-
zontal position until the erection -

delay timer closes a contact to fuse
the wire that holds a spring -loaded
self-righting hammer valve. Then
gas pressure actuates the post re-
lease, leg release and leg jacks, forc-
ing the station to a perpendicular
position. Positive support is pro-
vided by the legs mechanically lock-
ing themselves in position.

About 15 seconds later, a wire
holding the spring -loaded antenna
hammer valve fuses, releasing the
remaining gas pressure to erect the
telescopic antenna.

Operation from this point is
governed by a programing clock.
At predetermined intervals, the
clock starts the transmission se-
quence. First, all tube filaments
are allowed to heat for 30 seconds.
Operating voltages are then applied
to the entire equipment.

At the beginning of transmis-
sion, the station identifies itself by
sending its call letters. Then each
weather transducer in turn is
switched into a circuit to operate
a servo system that selects the code
letters corresponding to the weather
information. To ensure adequate
reception, each of the code letters
is transmitted several times.

At the completion of the trans-
mission, a cam -operated switch re-
turns the system to its normal non -
operating condition until the pro-
gram timer initiates the next trans-
mission.

The wind -direction transducer is
a weathervane that is connected to
a potentiometer by means of a ball -
bearing mounted shaft through the
pedestal of the anemometer assem-
bly. This transducer uses the phys-
ical structure of the weather sta-
tion as its directional reference

After being parachuted. legs are released forcing weather transmitter into vertical posi
Lion. Timer will cause transmitter to send weather information t predetermined intervals

rather than the earth. It is neces-
sary, therefore, to know the direc-
tion in which the weather station
is oriented. To determine this, a
red arrow that is clearly visible
from the air is painted on the legs
of the station. Wind -direction in-
formation transmitted by the sta-
tion is based on the heading of the
arrow equal to zero degrees.

The wind -measuring method uses
a propeller -driven four -pole magnet
and a spring -loaded aluminum drag
cup. The drag cup is placed in the
magnetic field of the permanent
magnet. When the magnet rotates
because of the action of the wind
on the propeller, a rotational force
is imparted to the drag cup that is
proportional to the speed of rota-
tion of the magnet.

A linear spring is anchored to the
drag cup by the rotating magnet.
A potentiometer is connected to the
drag cup shaft. By properly adjust-
ing the strength of the magnetic
field and the strength of the retain-
ing spring, the anemometer may be
calibrated to read wind speeds from
zero to 80 knots.

The temperature transducer con-
sists of a 360 -degree potentiometer
actuated by a spiral core of bimetal.
The core is wound so that it can
turn the potentiometer as much as
720 degrees over the temperature
range of -70 to 140 F. The instru-
ment should vary between zero and
2,000 ohms from -70 to -30 F.
Then it drops back to zero ohms as
temperature rises. With further
rise, resistance continues to in-
crease until it again reaches ap-
proximately 2.000 ohms at 140 F.

Magnetometer Is
More Sensitive
MORE SENSITIVE magnetometer, for
measuring magnetic forces origi-
nating inside the earth as well as
those coming from space, has been
perfected by two Department of
Commerce scientists.

The instrument operates by pass-
ing a light beam through a tube
containing a small quantity of
vaporized rubidium. The light ab-
sorbed indicates the strength of the
magnetic force.

Explanation is that light absorb-
tion depends on motion of the elec-

96 August 1, 1958 - ELECTRONICS engineering edition



*
11i1

for the most complete line of POWER SUPPLIES

0.1%
REGULATION

and
STABILITY

(TUBELESS)

TRANSISTORIZED
SHORT CIRCUIT PROTECTED

*Two units mounted in
Rack Adapter RA2

*VOLTAGE REGULATED
POWER SUPPLIES

MODEL
OUTPUT
VOLTS

DC

OUTPUT
AMPERES

DC

OUTPUT
IMPEDANCE

DC.
1KC

1KC.
100KC

W

SIZE

H D

PRICE

SC -18-0.5 0-18 0-0.5 .04 .4 81/8" 41/2" 135/8" $225.00

SC -18-1 0-18 0-1 .02 .2 81/8" 41/8" 135/8" 275.00

SC -18-2 0-18 0-2 .01 .1 81/8" 41/4" 135/8" 325.00

SC -18-4 0-18 0-4 .005 .05 19" 31/2" 13" 450.00

SC -36-0.5 0-36 0-0.5 .08 .8 81/8" 41/2" 135/s" 275.00

SC -36-1 0-36 0-1 .04 .4 81/8" 41/2" 135/s" 325.00
SC- 36-2 0-36 0-2 .02 .2 19" 31/2" 13" 465.00

SC -3672-0.5 36-72 0-0.5 .15 1.0 81/4" 41/8" 135/8" 350.00

SC -3672-1 36-72 0-1 .08 .8 19" 31/2" 13" 595.00

Patent Pending

A 0.01% SERIES IS AVAILABLE IN 13 NEW MODELS
KEPCO OFFERS MORE THAN 120 STANDARD VOLTAGE REGULATED
POWER SUPPLIES COVERING A WIDE RANGE OF MAGNETIC, TUBE
AND TRANSISTOR TYPES. MOST MODELS AVAILABLE FROM STOCK.

SEND FOR BROCHURE B-585

KEPCO
LABORATORIES, INC.
131.38 SANFORD AVENUE FLUSHING 55, N.Y.

INDEPENDENCE 1-7000

ocIP4-'S\

Model SC18.2.Y

'it REGULATION (for line or load) 0.1% or 0.003 Volts
(whichever is greater)

RIPPLE: 1 my. rms.

RECOVERY TIME 50 microseconds

4 STABILITY (for 8 hours). 0.1% or 0.003 Volts
(whichever is greater)

 TEMPERATURE COEFFICIENT 0.05% per °C. Am-
bient operating temperature 50°C maximum. Over -
temperature protection included. Unit turns off when
over -temperature occurs.

SHORT CIRCUIT PROTECTION: NO FUSES CIRCUIT
BREAKERS OR RELAYS! Designed to operate con-
tinuously into a short circuit. Returns instantly to
operating voltage when overload is removed. Ideal for
lighting lamps and charging capacitive loads.
OVER CURRENT CONTROL can be set from 0 to
120% of full load.
REMOTE PROGRAMMING at 1000 ohms per volt.
REMOTE ERROR SIGNAL SENSING to maintain
stated regulation directly at load.

 Suitable for square wave pulsed loading.
 Continuously variable output voltage without

switching.
 Either positive or negative can be grounded.
 Units can be series connected.
 Power requirements: 105-125 volts, 50-65 cycles.

400 cycle units available.
 Terminations on front and rear of unit.
11 High efficiency. Low heat dissipation.
 Compact, light weight for bench or rack use.
III Color: grey hammertone.

ORDERING INFORMATION:
Units without meters use model numbers indicated In
table. To include meters add M to the Model No. (e.g.
SC -18-1-M) and add $30.00 to price.
*Rack adapter for mounting any two 81/8" x 41/8" units is
available. Model No. RA2 is 51/4"h x 19"w, is $15.00
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trons in the rubidium molecule. The
molecular motion in turn is affected
by the magnetic field forces around
the tube.

Developers of the new instru-
ment, T. L. Skillman of the Coast
and Geodetic Survey and P. L.
Bender of the National Bureau of
Standards, say it will give geo-
physicists a new tool. Instruments
using the principle will be light,
simple and highly miniaturized.

They will be suitable for use in
rockets and satellites, and may even
be part of planned moon probes.

Their use in moon probes will
help scientists determine whether
the moon has a magnetic field. It is
believed that, if there is a field, it
will be so weak that present instru-
ments would not be able to detect it.

Applications of the rubidium
magnetometer are also anticipated
in prospecting for oil and metals.

Distress Transmitter Is Hybrid
By HENRY B. WEISBECKER Project Engineer, Simonds Aerocessories, Inc.
Tarrytown, N. Y.

TRANSISTORS and tubes are com-
bined to get required power output
from minimum power input in a
distress transmitter. The usual
hybrid design was reversed in that
tubes are used in the power output
and driver stages.

The system operates on both 500
kc and on the 8.326-mc distress fre-
quency. A code -wheel operated
photoelectric flip-flop accomplishes

3.3K

ON -OFF
MOD

POWER
SUPPLY

C.)

IN315

( oo1

75

- I5K 0.1

47K

1N488AY

9

.-4t

2I - CL404

151488A

-12V

DRIVER
IU4

0.01

K2

27 L
-12 \-/T-

475

8.3MC 500KCo =
2N248

OSC T

CL404

75

10
T r75

POWER I
OUPUT

- o
12;05

FIG. 1-Complete transmitter shows how
relay IC through code wheel encodes
output and relay K2 switches frequency

band switching automatically. The
same wheel is used to key the trans-
mitter in a predetermined code.

The transmitter operates from a
12 -volt battery and requires no
cranking of a generator by the op-
erator. It provides about 5 watts
output with a current consumption
of 1.5 amp from the battery.

The modulator -power supply
shown in Fig. 1 uses a pair of
2N277 transistors in push-pull. It
generates a square wave of 1,000
cps. Output from a tap on the
secondary of a toroidal step-up
transformer is rectified for screen
and plate voltage for the 1U4
driver. A -c from this tap is applied
directly to the screen of the 12AQ5
output tube. High -voltage a -c is ap-
plied by the band -switching circuit
through the appropriate tank cir-
cuit to the plate of the 12AQ5. Ap-
plying the 1,000 -cps signal directly
to the plate and screen of the out-
put tube assures 100 -percent tone
modulation of the transmitter. It
also eliminates the need for pro-
ducing a high d -c voltage for the
tube.

Output from a separate winding
of the transformer is rectified to
furnish 1.5 volts d -c for the driver
filament.

A 2N248 transistor Is used in the
oscillator, which is crystal con-
trolled at both frequencies. The
tank circuit for the oscillator is
switched by the photoelectric band -
switching circuit. Oscillator output
at one of the two operating fre-
quencies is coupled to the driver.
The tank circuits in the driver for

each of these frequencies are con-
nected in series.

A motor -driven code wheel, a
bulb and three photocells key the
transmitter and switch frequency
once a minute. To key the trans-
mitter, the bulb produces light
which falls on a photocell through
the code wheel. The wheel is trans-
lucent or opaque, as called for by
the coded information. The light
on the photocell actuates relay K1.
The relay contacts, which are in
the cathode circuit of the output
stage, key the transmitter.

For band switching, a special slit
in the code wheel passes light only
once per code -wheel revolution. The
photocells operate relay K, as a flip-
flop. With K. at one of its two posi-
tions, light falls on both photocells
through the slit. Current flows in
the opposite coil, pulling the arms
of the relay toward that position.
When the originally closed contacts

nnn I I I-1
r

(A)

(B)

(C)

FIG. 2-Portion of S -O -S produced by
code wheel is shown at (A), 1.000 -cps
square wave generated by modulator
(B) and modulated output signal (C)

are opened, current in the coil
would normally cease flowing, but
this is prevented by a 2-microfarad
capacitor, which, in discharging,
keeps current flowing long enough
for the arms to reach the opposite
side.

When this is accomplished, light
is no longer present and the relay
remains in the new position. On
the next light pulse, a similar ac -

Hybrid distress transmitter uses two
tubes and three transistors to transmit
coded output at two frequencies
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Tung -Sol -developed miniature damper

tubes cut costs of TV manufacture!

New 6AF3 and 12AF3 permit TV
set -makers to profit more fully from
economies of automated production. _

Two new Tung -Sol damper diodes-6AF3 and 12AF3
-bring TV manufacturers substantial dollar -savings
through increased efficiency. Modern automatic assem-
bly equipment is better able to process the miniature,
button -stem dampers than prior octal -base types. Also,
the new types allow standardization of tube and socket
size-a big plus in printed circuit usage.

In addition to these cost -cutters, 6AF3 and 12AF3
offer premium performance. They approach the high
ratings of the 6AU4GTA and 19AU4GTA ... have the
same heater power as the 6AX4GT and 12AX4GTA.'
Set -testing under actual overload conditions indicates
the new tubes carry a greater `!safety factor" than any
previous damper.

The economy and top-flight quality of the 6AF3 and
I2AF3 characterize the entire Tung -Sol tube line. For
complete data on the new miniature dampers ... to fill
any entertainment socket, contact: Tung -Sol Electric
Inc., Newark 1, New Jersey.

New Tung -Sol miniature dampers
compared with types they replace

6AF3
12AF3 II

6AX4GT
12AX4GTA

6AU4GTA
19AU4GTA

12 D4

BASING

Miniature;

Octal

Octal

Octal

LOADRATING

185 me,

12 5mat

190'110

14 5niaf

HEATER -RATING

6.3v, 1.2a
12.6v, 0.6a

16.3v, 1.2a
12.6v, 0.6a

6.3v, 1.8a
18.9v, 0.6a

12.6v, 0.6a

*According to Design Maximum System of Ratings
According to Design Center System of Ratings

TUNG-SOL
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In stock for immediate delivery-from your distributor

1/4 Watt Radiohm®
Sub -Miniature Variable Resistors

Smaller than a dime, these units will meet MIL -R -94B resistance
change requirements under twice their rated load.
These Model JP and JL controls have extremely high wattage
dissipation due to Centralab's ICE (Interfused Composition
Element). Their extreme electrical stability makes them ideal for
applications involving high temperature and other severe operating
conditions.

 Meet or exceed MIL -R -94B requirements for moisture resistance,
insulation resistance, thermal cycling, etc.

 Completely enclosed cases can be sealed or potted.
 Resistance range of stock units; 1000 ohms to 2.5 megohms, linear

taper, with plain shaft (Model JP) or slotted shaft with locking
bushing (Model JL).

Ask your distributor for Catalog 30 listing these stock models.
For complete technical information write to Centralab
for Engineering Bulletin EP -63.

Cen alo
8.5824

A DIVISION OF GLOBE -UNION, INC.
914C E. KEEFE AVE. MILWAUKEE 1, WIS.

In Canada, 804 Mt. Pleasant Rd.  Toronto, Ontario

tion returns the relay to the orig-
inal position. Thus the relay is
thrown to its opposite position on
each light pulse. Its contacts switch

volts d -c to the appropriate tank
circuit in the oscillator and high
voltage a -c to the appropriate tank
in the output stage.

Frequency Modulator
Covers 25-75 kc
By P. S. BENGSTON, U. S. Naval
Ordnance Lab, Silver Spring, Md.

FREQUENCY changes from 25 to 75
kc are linear with changes in input
voltage within about one percent in
a specially designed modulator. The
circuit can be easily modified for
other frequency ranges.

The modulator was designed for
use with magnetic tape recorders.
The tapes were to be recorded to
saturation, so a nonsinusoidal out-
put from the modulator would be
,satisfactory.

The unit is linear over wide
deviations with no delayed rise or
overshoot with a step function in-
put. The modulator is as sensitive
as possible, consistent with good
stability; sensitivity is easily ad-
justable.

Other design requirements in-
corporated in the unit are that it is
relatively unaffected by nuclear

VARIABLE RESISTORS PACKAGED ELECTRONIC CIRCUITS ELECTRONIC SWITCHES FIG. 1-Capacitor C. is primary fre
CERAMIC CAPACITORS ENGINEERED CERAMICS SEMI -CONDUCTOR PRODUCTS

See the Newest Centralab Product at Wescon Booth No. 1520
quency-determining
quency modulator

element in fre
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Contains important
technical information
for everyone concerned
with use of chemicals in
the production of semi-
conductors and other elec-
tronic parts and equipment.

Prepared by a leading man-
ufacturer of special chemicals for elec-
tronics, this helpful folder describes
the Baker & Adamson line of high puri-
ty "Electronic -Grade" chemicals. Their
uses and advantages. How they can
help you. Lists specifications for many
products and their applications.

Mail coupon now for your free copy!

01

VALUABLE FREE
FOLDER

vtCi a`1
OstA

"NCItO
a

e

BAKER & ADAMSON' Electronic -Grade Chemicals

GENERAL CHEMICAL DIVISION
Allied Chemical Corporation
40 Rector Street, New York 6, N.Y.

Please send free copy of your folder, "Chemicals for the Electronic Industry."

Name

Title

Company

Address

City
EL -88 I

Zone State
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TRANSISTORIZED DIGITAL
MAGNETIC TAPE HANDLER

MODEL 906

Optimum performance
in virtually all tape handling applications

The advanced design of the completely transistorized Potter Model 906 Tape
Handler provides improved performance in virtually any tape handling application.

Replaceable Capstan Panel permits use as Perforated Tape Reader with a
remarkable new brake capable of stopping on the stop character at speeds up
to 1000 characters per second. Using a small vacuum loop buffer, Model 906
features:

Complete front accessibility-single
panel construction
Pinch rollers capable of 100 million
start -stop operations
in -line threading, end of tape sens-
ing and tape break protection

 Speeds up to 150 ips
 As many as 4 speeds forward and

reverse

Capable of continuous cycling at any
frequency from 0 to 200 cps with-
out flutter

 Rewind or search at 400 ips
 3 millisecond starts

1.5 millisecond stops
 Tape widths to 1-1/4"
 Up to 47 channels
 All functions remotely controllable

The 906 may be supplied with a transistorized Record -Playback Amplifier
featuring a separate module for each channel. Electronic switching from record
to playback function is available as an optional feature.

Other Potter products include Transistorized Frequency Time Counters, Magnetic
Tape Handlers, Perforated Tape Readers, High Speed Printers, Record -Playback
Amplifiers and Record -Playback Heads.

POTTER INSTRUMENT COMPANY, Inc.
Sunnyside Boulevard, Plainview, New York

OVerbrook 1.3200

FIG. 2-Trailing edge of output wave
form of modulator can be varied with
a high degree of linearity

FIG. 3-Rapid changeof frequency and
absence of ringing were noted when
step function input was applied

radiation and is able to withstand
at least 30 g's acceleration. The
final circuit is suitable for quantity
production.

The circuit is shown in Fig. I.
It produces the voltage waveform
shown in Fig. 2 across the pri-
mary frequency -determining ca-
pacitor, C,.

Frequency of the sawtooth gen-
erator is determined by the ampli-
tude AB, the slope of the trailing
edge of the waveform and the fly-
back time, AT. Slope of the trailing
edge can be varied with a high de-
gree of linearity. Flyback time is
constant. Amplitude may vary
slightly; its reproducibility deter-
mines random stability.

At the beginning of a cycle of
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FIG. 4-Plot shows linear relationship
between frequency and voltage input
with zero and 470 ohms of gain -setting
resistance
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A. C. Ratiometer
...accurate to eve partsper mSioni

The Transformers, Inc. Model 214 A. C. Ratiometer is a precision instru-
ment to measure any voltage ratio from 0.000001 to 1.111111. Transformer
ratios can be accurately measured at "no load" or under any required load.

The Model 214 Ratiometer is designed for use between 25 cps and 2,500 cps.
It is supplied with plug-in filter and quadrature units for 400 cps operation.
Plug-in units for any other frequency are supplied to order.

'SCOPE 'SCOPE

PLATES I T PLATES

jISOLATION
TRANSFORMER

RATIO
VARIABLE

TRANSFORMER

FILTER

DETECTOR

AMPLIFIER

0 TEST 0
VOLTAGE

OUADRATURE
VARIABLE

TRANSFORMER

0

°
5111

e
TRANSFORMER

UNDER TEST

OUADRATURE
NETWORK

SIGNAL MIXER
TRANSFORMER

0
LOAD

fl

The Ratiometer consists of two precision variable transformers,
a calibrated quadrature injector, a filter, and a pre -amplifier.
Block diagram indicates connections of the various components
within the instrument.

ACCURACY
= (0.0005%

0.0001

ratio

FREQUENCY RANGE

25 cps to 2,500 cps

MAXIMUM VOLTAGE

PRICE

Twice the frequency in cps,
or 250V, whichever is lower.

Model 214 Ratiometer, com-
plete with 400 cps plug-in $1235
filter and quadrature units

For additional information, ask for Bulletin #205

RANSFORMERS, INCORPORATED
200 Stage Road, Vestal, N.Y.
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A New Complete Line
...COMPETITIVELY PRICED

...ONE OR THOUSANDS

...SINGLE OR GANGED

POTENTIOMETERS

Ready for rapid

delivery... meet

rigid requirements

1%" dia. Sine -Cosine Potentiometers which
conform to desired function within 1% of

peak -to -peak amplitude are also available.

Giannini measures & controls:

to II 0 II V (;)

h I' AP T

'l's Ps Qc T f AS

ITEM:
Model 1437 (NAS-710, style RRI5)
RESISTANCE: 100 to 160,000
LINEARITY: 0.5% to 0.1%
RESOLUTION: to 3900 wires

ITEM:
Model 1750 (NAS-710, Style RRI8)
RESISTANCE: 100 to 300,000 S?
LINEARITY: 0.5 to 0.1%
RESOLUTION: to 5,000 wires

ITEM:
Other Models from 7/s" to 3"
diameter. Ganged units are
externally phaseable.

/77- PRECISION
INSTRUMENTS

AND CONTROLS

G. M. GIANNINI & CO., IN.C., 918 EAST GREEN STREET, PASADENA, CALIF.
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GAIN SETTING RESISTANCE (OHMS)

FIG. 5-Plot shows relationship between
sensitivity and the value of the gain -
setting resistor

operation, C, attempts to charge to
the supply voltage through V, by
regenerative blocking -oscillator ac-
tion. Actual peak voltage and
charge time are dependent on pulse
transformer characteristics and
transconductance of the charging
tube.

When the transformer field col-
lapses, positive voltage on the first
cathode of V2 is far in excess of cut-
off. Capacitor C, begins to dis-
charge through V, at a constant
rate. This rate depends on modu-
lator input voltage to the first grid
of V, and on the gain -setting re-
sistor. When the voltage of C,
drops below cutoff for V the cycle
is reinitiated. Cutoff is determined
by plate supply voltage and the di-
vider voltage on the first grid of V,.

The second section of V2 is used
as a diode to dampen flyback ring.
( Semiconductor diodes are inten-
tionally avoided to reduce the risks
of failure from radiation.) Tube
V, is used only for coupling the
voltage waveform across C, to the
output without loading or otherwise
disturbing the linear discharge.

By changing the value of C, and
using a pulse transformer of differ-
ent characteristics, other frequency
ranges can be covered. When the
modulator was tested with a step
function input, no ringing was ap-
parent, as shown in Fig. 3. The
transition from the base frequency
to a higher frequency was accom-
plished within the time required
for one cycle of the base frequency.

If the gain -setting resistor ter-
minals are shorted, the best sensi-
tivity (about 100 kc/volt input)
can be obtained, as shown in Fig.
4 and 5. Drift was about 2 percent
of base frequency from a cold start
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Here's a multiple conductor that's just loaded with the features you need-
and want:

 Light Weight  Withstands Repeated Flexing  Saves Space

 Matches Printed Wiring  Solderable  High Dielectric Strength

 Mechanical Strength Resists Chemicals and Moisture

Yes, Polystrip has all these features-it's a thin multiple conductor, flexible
cable that comes fabricated to suit many applications. Consisting of copper
wires laminated between plastic sheets, Polystrip occupies little volume
. . . is flexible enough to fit easily into limited space . . . has all its conductors
prepositioned in the same plane to permit automatic, simultaneous stripping,
termination or dip soldering to printed wiring board or connector plugs . . .

may be stripped at any position to provide terminations and soldering intercon-
nections with other cables or wires . . . cuts costs by permitting the use of auto-
matic tape dispensing machines and methods.

Polystrip's insulation is a special polyester capable of withstanding 85°C. contin-
uously-has withstood temperatures greater than 100°C. for several hours without
any noticeable effect! Even boiling in water for 5 hours will not damage Polystrip.

Polystrip's insulation and conductors can be modified in numerous ways for
special applications. Write today for complete information.

See us at WESCON
Booth Nos. 1147-1148

Witenzwit CAitta, Scut

INTERNATIONAL RESISTANCE COMPANY
Dept. 375, 401 N. Broad St., Philadelphia 8, Pa.  In Canada: International Resistance Company, Ltd., Toronto, Licensee
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DIRECT

DISPLAY OF RESPONSE

UP TO 20 Mc

The Marconi 20 -Mc Sweep
Generator can be used in con-
junction with any oscilloscope
for direct display of video res-
ponse characteristics up to 20
Mc. The instrument is designed Response
for precise measurement. Fre-
quency is indicated by crystal -
controlled marker pips; and a
special circuit provides for dif-
ferential amplitude measurements, enabling relative response to be determined
with a discrimination better than 0.01 dB.

MARCONI 20 -Mc SWEEP GENERATOR

TYPE 1099

Abridged Specification

Frequency Swept Output : Fre-
quency Range : Lower limit 100
kc, Upper limit 20 Mc. Output
level : Continuously variable
from 0.3 to 3 volts. Output
Impedance : 750. Time Base:
Repetition Rate : 5.0 to 60 cps.
Output for c.r.o. X deflection :
250 volts. ftequency Markers:
At 1 Mc intervals; every fifth
pip distinctive and crystal con-
trolled. Tubes : 6AK5, 6BI36,
5763, 6BJ6, 6CD6G, 6BE6,
12AT7, 12AU7, 6C4, 5V4G,
0A2, 5651.

MARCONI
INSTRUMENTS

a

CANADA : CANADIAN MARCONI CO

Send for leaflet B1241 B.

III CEDAR LANE
ENGLEWOOD
NEW JERSEY

Tel: LOwell 7.0607

6035 COTE DE LIESSE MONTREAL 9

MARCONI INSTRUMENTS LTD ST. ALBANS HERTS  ENGLAND

iffirJ
TCI24

at full sensitivity. Proper selection
of divider voltages minimized fre-
quency shift with B plus varia-
tions.

Speed Radar Uses
Transistors

DISCRIMINATION between vehicles
only 8 ft apart is claimed for a
British speed -checking radar. Hori-
zontal beam width of between 3 and
4 degrees enables the system to
separate automobiles in dense traf-
fic.

The radar, produced by Marconi
Wireless Telegraph Co., Ltd., can
be locked on an individual vehicle
at the operator's discretion.

Transistors and printed circuits
are used extensively in the Doppler
radar to achieve compactness, light
weight and reliability. The com-
plete equipment, Transmitter -re-
ceiver, antenna and meter unit,
weighs only 21 lb.

The natural squint angle of the
antenna is such that, when the
latter is physically at right angles
to the road, the transmitted beam
is directed at the required angle of
20 degrees to the line of traffic.

The change in frequency of the
reflected beam is converted into
a voltage that is applied across the
meter. Calibration of the meter is
in both mph and kph, and the sys-
tem covers the speed range from 2
to 80 mph with an accuracy within
one mph.

The equipment operates in the X
band and provides a c -w output
from 4 to 10 mw. Output from a
klystron is fed into a slotted wave -
guide antenna with flare. This
provides a working range between
8 and 150 ft.

The standard version of the
equipment incorporates a single -
channel waveguide system. If
discrimination between near and
far -lane traffic is required, a double -
channel waveguide system can be
fitted in place of the single channel.
The double -channel system can be
switched to monitor either lane at
the operator's discretion.

The equipment operates on 9
volts d -c stabilized from a 10 to
16 -volt supply. Power consumption
is 2 amp from a standard 12 -volt
automobile battery.
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Speed so great that existing control systems were incapable of directing its flight path

... so great that newer, more compact, more accurate, virtually automatic control

systems were developed to guide the B-58, America's first and only bomber capable

of sustained supersonic flight.

Today, this is an outstanding fact of the B-58
... sustained supersonic flight, rivaled only by
its growth potential. This means that tomorrow,
it will go even further.
Growth potential in the airplane results from
growth potential for the individual engineer.
This, and the strong challenge to his creative
ability, are integral parts of the new concept in
engineering organization at Convair-Fort

Worth that has produced such a world chal-
lenging weapon.
If your ambitions call for a position that pro-
vides such growth potential for you, send a
confidential resume of your training and ex-
perience for consideration by engineers in the
area most suited to your qualifications. For
personalized handling, address your inquiry to
Box 748E

CONVAIR FORT WORTH
FORT WORTH, TEXAS

A DIVISION OF GENERAL DYNAMICS CORPORATION
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COMPONENT DESIGN

Microwave Wattmeter Does Not Absorb Power
SHAFT

QUARTZ FIBRE

VERTICAL
SECTION

..."'---CLAMP LEVER

IL4\MIRROR
DASH POT

FIG. 1-Microwave power produces a rotating torque proportional to the square of
the electric field

POWER LOSS when making measure-
ments with the X -band wattmeter
shown above is only slightly greater
than the loss would be in the same
length of waveguide. Pipes, water
tank, pump and temperature control
gear are not needed.

Measurements can be made in
the power range of 10 to 200 watts
over the frequency range 8,690 to
9,840 mc. If the power source is
pulsed, the wattmeter will read the
mean power, but the peak power
should not exceed 500 kw.

The instrument developed by
Wayne Kerr, Philadelphia, Pa. is
an absolute standard since the cali-
bration depends only on mass,
length and time.

General arrangement of the in-
strument is shown in Figs. 1 and 2.
The wattmeter consists essentially
of a short vertical section of wave -
guide, connected by E -plane bends
to horizontal input and output sec-
tions, and containing a movable
element. The movable element con-
sists of a glass tube to which two
thin metal vanes are attached. The
vanes are separated by one quarter
guide wavelength at the midband
frequency. A small mirror fixed to
the lower end of the glass tube is
used in conjunction with a lamp and
scale to indicate the angular posi-
tion of the movable element.

The movement also carries, a
locking cone and lever to clamp the
suspension when the instrument is
not in use. The lower end of the
suspension dips into a dashpot con-
taining silicone oil, thus ensuring
"dead -beat" response.

The movement is suspended from
a vertical shaft by a 15 -micron-
diameter quartz fiber. Two dials
and a vernier indicate the angular
position of the shaft.

WAVEMETER

WATTMETER
STANDING

WAVE INDICATOR
1-7-1 LOAD

S>9"MAIAPOWER
SOURCE

FIG. 2-X -Band wattmeter and scale
(top) General arrangement for power
measurement (bottom)

The ends of the horizontal guides
are blocked with half guide wave-
lengths of expanded polythene to
screen the vanes from drafts. The
base of the wattmeter rests on
three leveling screws, and a spirit
level is built into the base.

Power Measurement

When microwave power flows
through the waveguide, the as-
sociated electric field produces a
torque tending to rotate the vanes
into line with the unperturbed elec-
tric field. The torque produced is
proportional to the square of the
electric field strength magnitude,
and hence to the power flow. The
resulting deflection of the move-
ment is compensated by turning

the torsion head. The angle through
which the torsion head must be re-
turned to restore the vane to its
initial position is therefore a
measure of the microwave power.

Each vane acts like an electro-
static voltmeter connected across a
transmission line. The inductive
diaphragms are equivalent tcy4 in-
ductances shunted across an electro-
static voltmeter and chosen to
cancel their capacitive reactances
so that the resultant impedance of
each shunt is infinite. There is
then no discontinuity in the line.

The mismatch produced by the
wattmeter is small and does not fall
below 0.9 in the band 3.05-3.45 cm.
The power lost in the instrument is
around 2.5 percent ; it stays relat-
ively constant over the band (to
within 0.2 percent) and compares
with about 1.5 percent loss of power
in the same length of normal guide.
When making precise measure-
ments this loss has to be taken into
consideration.

Solid -State Switch Uses
Dielectric Breakdown
BY CONTROLLING the dielectric
breakdown of an aluminum oxide
film deposited on aluminum foil, the
operating principals of an electro-
lytic capacitor were adapted to pro-
duce a rugged, solid-state switch.
This device has the properties of
a capacitor with a breakdown volt-
age of approximately 14 volts, a
capacitance of 0.0005 µf, and a leak-
age resistance in the kilomegohm
range. Its resistance drops to about
one ohm at the critical voltage.
Energy transformation is large

EQUALIZING
RESISTORS

INPUT

STORAGE
CAPACITOR

V -S SWITCH

8+

LOAD

Typical switching circuit with two v -s
switches in series
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I. Model PMX is a versatile, portable
signal generator with an extremely

wide range of modulation capabilities. It is simple
to operate, highly stable and accurate, and is de
signed for quick, easy inspection and servicing.

Interchangeable Plug -In Units (Part of Model PMX):

4,200 to 8,000 mc-Tuning Unit G 48
6,950 to 11,000 mc-Tuning Unit C 711

Calibrated Power Output: 0 dbm (1 milliwatt) to

-127 dbm.

Modulation Capabilities: Internal or external pulse,

square wave or FM.

Internal Pulse: Width, adjustable 0.2 to 10 micro-
seconds. Repetition rate, 10 to 10,000 pps. Delay,
2 to 2,000 microseconds. Rise and decay, 0.1 micro-

second.

Internal FM: Linear sawtooth output, 5 mc frequency
deviation. Capable of internal or external, pulse or
sine wave synchronization.

Output Synchronization Pulses: Positive polarity,

delayed and undelayed.

FREE LIFETIME SERVICE

ON AM. POLARAD

INSTRUMENTS

A.#41I417AMPIArs'AINSA.,Yolli,411

ANNOUNCING

NEW MICROWAVE

GENERATOR
plug-in units cover:

4,200 to 8,000 mc
6,950 to 11,000 mc

MODEL

PMX

Write for specifications. Ask your nearest representative (in the Yellow Pages)
for a copy of "Notes on Microwave Measurements."

POLARAD ELECTRONICS CORPORATION
43-20 34th Street  Long Island aty, N.Y.

Representatives in principal cities
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INSTRUMENT AMPLIFIERS

designed for amplification of
low-level signals have

exceptional sensitivity. Input
of .0025 microwatts produces

full output of 4 DC volts
into 5000 ohms.

Low -Level Preac
Magnetic Amplifiers

1111,11.

For sensitive thermocouples, strain gauges, and
similar data sensing applications, Preac amplifiers

provide low null drift. Power gain is so high
(up to 60 db) that inverse feedback can readily

be used to achieve special desired characteristics.

siGN4L
PATEOL/E/VC

CYCLES PER SECOND

/op... . .. ...
Alkl:P.L.I.F7Z12

Asvet rtzacrttetic
.OznPilE.,a.

Airpas Free° arraplibers
are hiGrhly

stable
12PI1-

DC polarity
reversible.

Below
are input

contra.
pore0.r9

,n 1.1Iku-owatts
for full-scale

outpUs.

Type
Fzrn-scle

Input
Ai -6249

00026
(both windings

in series)

Af-S250
0.011 (internal

choke)
411-5251

0.025 (either
winding)

OUT:P
DC polarity

reversible
--I-4 DC vo/ts

Ma/2 /00 millivoits.

zido ,5: 00 -ohm
od, deviation

from linearity
less

POWZR
SlIPPLY:

Less than 2 watts, about

2. 5 1/.4, al 400
-,'-40 CPS

az& 115
-1-11 EMS

volts.

DESIGNERS

Prodnels
Company,

Seminole
Division,

Fort Lauderdale,
Florida

.... ...
.. AMON

since a signal with an energy con-
tent of ergs can control watts. The
switch can be stacked for use at
voltages higher than critical.

Switch assembled and unassembled
compared with a subminiature tube

Switches with I inch -diameter
electrodes have a capacitance of
about 0.002 /J1 and a dissipation fac.
tor of 1 to 2 percent; those with
-inch-diameter electrodes have a

capacitance of 0.0005 /if. The aver-
age breakdown voltage at -60 C is
about 14 percent higher than at
room temperature; at 100 C, about
16 percent lower.

Breakdown voltage of the switch
is practically independent of the
rise time of the breakdown pulse
for periods longer than about 10
milliseconds. Breakdown voltages
measured with pulses of one to five
microseconds are about 80 percent
higher than those observed with
pulses which are longer by at leaSt
4 orders of magnitude.

In shock tests, the switch with-
stood successfully accelerations of
more than 7,000 g. In radiation
tests, a gamma dosage of 6 x 10'R
and a neutron dosage of 1.6 x 10"
neutrons per cm' (fission spectrum)
have had no effect on its breakdown
properties.

This switch is rugged, contains
no moving parts, requires no A
supply, is inexpensive, and is small,
not more than inch in diameter
and lig inch in thickness. Its use
will reduce overall volume as well
as power requirements.

Prods Damage Sockets
APPARENT tube failures may be due
to tube socket damage caused by
test prods. Such damage was found
by Bendix Products Division, Mis-
sile Section, Mishawaka, Ind., dur-
ing final tests of the Talos missile.
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Telephone
Relays

Midget
Relays

Keying
Relays

Rotary
Relays

Sealed
Relays

Sensitive
Relays

Latching
Relays

Stepping
Relays

Delay
Relays

Timers

Contactors

Motor Starting
Relays

ifferential
Relays

Polarized
Relays

AN Approved
Relays

Write for Catalog

1957-C9

RELAYS
Crystal Can Relay
Hermetically sealed, fast and sensitive. With-
stands extreme temperatures, shock and
vibrations. Plug-in, solder -hook and 3 -in.
lead type available. Meets military
specification MIL -R-25018, MIL -R -
5707C except as to contact
overloads

We maintain complete distributor
stocks of the following makes:

Advance Relays
Automatic Electric
Clare
Neomite-Elgin

Phillips Controls
Struthers -Dunn
Leach Relays
Terado and Others

Potter & Brumfield

We Anticipate Your Relay Needs
Relay Sales cannot get better delivery from
manufacturers than you. Relays now in
stock were ordered as long as 10 months
ago and selected by men who have special-
ized in supplying relays to the industry for
many years. The items illustrated are
typical of hundreds of thousands in stock.
They are available in all popular coil ratings
and contact arrangements. Why wait for
relays? Call us today!

Write or Phone for Same Day Shipment
Phone: West Chicago 1100
TWX West Chicago 3464

RELAY SALES , INC.
P.O. BOX 186-A West Chicago, Ill.

LEADING MAKES --
LATEST TYPES

IN STOCK!

AUTOMATIC ELECTRIC
Type 45 Stepper
Wide Selection

STRUTHERS DUNN
Keying Relay

Many Types In Stock

PHILLIPS CONTROL
9QA Midget for Sub Chassis
Mounting. Many Others
in Stock

(Actual Size)
NEOMITE-ELGIN

Sub Miniature Hermetically Sealed
Relay. All Advance Types in Stock.
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Since forced -air-cooled
tubes were first intro-
duced, equipment man-
ufacturers have been
designing their own

supports, many of which
have been produced by Lapp. To standardize the great variety of tube
support designs, Lapp set out to design a complete line which is now
available and offers the equipment manufacturer a valuable service
by way of more economical production, interchangeability and avail-
ability of replacement units. Lapp Tube Supports are compact, effi-
cient and attractive in appearance. Their duty is threefold ... they
support the tubes, insulate, and furnish an air duct which channels
air over tube fins for maximum cooling. Write for Bulletin 301, with
complete description and specification data. Lapp Insulator Co., Inc.,
Radio Specialties Division, 144 Sumner Street, LeRoy, New York.

A controlled test was made with
tubes and a test prod of the socket's
nominal diameter. The prod stressed
the contact leaves of the socket so
that intermittent electrical continu-
ity was produced when a tube was
inserted.

All missile flights were cancelled
and every socket in every missile
was inspected. Of 13,500 contacts,
99 were found to be loose. Inser-
tion of test prods was stopped.

Two Terminal Device

The switch is a two -terminal de-
vice. It has no grid to give isolation
between input and output circuits.
The switch is also primarily a
one -time -use device and it cannot
be closed directly by any voltage
less than critical. Reopening can
be effected however  by passing
d -c currents of at least ampere
through the broken-down switch.
Finally, the capacitance of the
switch limits its use in certain
applications. For example, a switch
capacitance of 0.002 g, when
charged through a large resistance,
would limit the use of the switch
as far as short -duration pulses are
concerned.

No significant effect on the break-
down voltage of the switch was ob-
served if the resistance placed in
series did not exceed 10,000 ohms.
An increasing number of incom-
plete and multiple breakdowns oc-
curred with greater series resist-
ances.

Plastic Case Reduces
Potting Problem
A PLASTIC CASE for encapsulated
pulse transformers, which assembles
to a complete transformer package
provides a custom fit for all trans-
former sizes. Twenty-five different
diameter ranging from A in. to 21
in and twenty-five different heights
from A in to 2.4 in are available.

The case developed by Milton
Ross Metals Co., has unobstructed
access for assembling and wiring
components a leak resistant press -
fit seal; and a special keyway for
identifying connectors and insert-
ing the package. It is made in a
iariety of military approved mate -
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VECO

THERMISTORS,

VARISTORS

RATED

EF

00A[ITy
BY

INDEPENDENT
LABORATORIES

C

What's behind this quality? - it's VECO's
ever -constant research, development and en-
gineering program, designed to keep abreast
of today's fast -changing industry. Backed by
one of the country's largest and finest
equipped plants, VECO works hand -in -hand
with customers to improve existing products
and develop new applications utilizing Ther-
mistors and Varistors.

VECO also publishes technical and educa-
tional literature to tell customers of the uses
and characteristics of Thermistors and Varis-
tors. A new Technical Catalog, covering over
250 VECO stock items, and an educational
series entitled "Meet The VECO Thermistor"
are available. Write or call for your free
copy today!

Also Manufacturers of VECO
Gas Analysis and

Chromatography Cells
Combustion Analyzers
Temperature -Sensing Devices
Low Temperature (Lox Probes)

(Pat. Applied For)
Tap -A -Therm (Multi -Tapped

Thermistors) (Pat. Applied For)
Custom -Built, Constant Temp-

erature Baths and Controls
Compactrol (Electronic Controls)

(Pat. Applied For)

Descriptive literature covering
each item available on request

Victory
ENGINEERING

CORPORATION
101 Springfield Road, Union, N. J.

Telephone MUrdock 8-7150

See us at the 1958 WESCON Show, Booth 1734-August 19-22, Pan Pacific Auditorium, Los Angeles,
California

CIRCLE 176 READERS SERVICE CARD

MINIATURIZED
CARRIER TELEPHONE SYSTEMS

FOR RADIO AND 4 -WIRE CABLE

FOUR OR 24 CHANNELS

Two miniaturized voice -multiplex systems providing
four or 24 voice channels over radio or 4 -wire cable
are available. They have many advantages over earlier
designs: high performance, small size, light weight, low
cost, circuit simplicity, low power requirements, small
number of tubes of a single type only, low operating
cost, low maintenance and high reliability.

These systems provide a voice -channel flat within 1 db
from 300 to 3500 cycles, for each 4 kc of bandwidth
occupied. Each channel is equipped with hybrid, signal-
ling, and dialling circuits for all the standard 2 -wire and
4 -wire loop options.

The basic unit provides an order -wire and 4 carrier -
derived channels. These units can be stacked in groups
of 2, 3, 4 or 5 by means of a group modem to provide
9, 14, 19 or 24 channels. Full flexibility is provided for
dropping and inserting channel groups at repeater and
terminal points. Moderate lengths of 4 -wire cable or
open -wire line may be inserted between the multiplex
equipment and the radio terminals.

24 -channel carrier -telephone terminal complete with hybrids,
ringing and dialling circuits, and test facilities. Dimensions are
58" high, 16" wide and 8" deep. Power input 250 watts. Weight
326 lbs.

RADIO ENGINEERING PRODUCTS
1080 UNIVERSITY ST., MONTREAL 3, CANADA

TELEPHONE CABLES
UNiversity 6-6 8 8 7 RADENPRO, MONTREAL

DURANT
MFG. CO.

Specials
For RADAR, ELECTRONIC

and INSTRUMENT APPLICATIONS

High speed, non -reset, direct
reading counter to indicate
increment of measurement in
radar navigation instruments.

High-speed dual bank counter for use
in navigating instruments. Shutter op-
erates to close off either bank when
in the minus side.

Counter assembly component of
navigating instrument to indicate

increments of measurement
for fast, legible,

direct "read-out".

rl

Special counter for use on Tape Recorder
to indicate the position of tape passing
through the recorder.

Direct reading counter for
navigating and directional instruments.

Unit wheel graduations permit
reading of 150,000

increments per minute.

Representatives in Principal Cities
WRITE FOR LITERATURE

DURANT MANUFACTURING CO.
1912 N. Buffum St. Milwaukee 1, Wis.
12 Thurbers Ave. Providence 5, R. I.

IETEIRS
1 18SINC 79 &gate Eielyek-49
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coMplete instrumentation
systems by HALLAMCI

6

We'll see you at the Wescon Show, Booths 412 & 433.

A NEW ONCEP IN VOLTA
CONTROLLED OSCILLATOR

-------------

'1 I

module size 2" x 7.3 adjustable internal bias... all standard IRIG
channels.. e voltage controlled subcarrier oscillator, shown in this
building block type FM instrumentation system, is the latest in a seri
of building-block components developed by Hallamore Electronics Com-
pany for the instrumentation field. Engineered for stability and flexibility.,
the unit designated HEC-0161 is entirely compatible with existing sys--
terns and offers unusual advantages in improved accuracy, operational
simplicity, and the saving of space. A standard module case will accom-
modate up to six oscillators and a summing amplifier, HEC-0166. A
common supply, HEC-0144, integral to the module case, provides the
power in this configuration, while an individual supply, HEC-0143, is
available to provide complete isolation for each transducer input.

The basic Hallamore voltage controlled subcarrier oscillator unit,
HEC-0161, can be instantly converted to any IRIG telemetering channel
by plug-in channel selectors, HEC-0164, and output filters, HEC-0165.
Plug-in units for non-standard channels and bandwidths can be supplied.
For complete specifications and operational data, write Hallamore Elec-

a division of the SIEGLER CORPORATION
Enginitiers . . for ideal working con-
ditions w
lion, add

rials for operations up to 500 F.
Two matched parts a circular shell
for holding the potting compound
and a flat plastic header with con-
necting pins molded -in for mount-
ing and wiring the component, press
together to form the case.

Press -fit plastic transformer cases re-
duce mounting and encapsulating pro-
blems

The header is flanged to fit a
recessed ring in the shell. The
three -surface, press -fit seal mini-
mizes leakage of the encapsulating
material.

Cases may be specified with 4-5-
6-7-8-9 or 10 pins in various pitch-

circle diameters up to H in.

Tube Thumper
Ups Reliability
INTERNAL SHORTS and microphonics
in electron tubes are often sought
by tapping the tube with a rubber
mallet or similar tool. Earphones
and a meter are used as a rough
gage of the tube's condition.

An automatic device called a tube
thumper is being used by Chance
Vougbt Aircraft to provide a more
objective measure of tube condition
and to speed the testing process.
About 20,000 tubes a year are be-
ing tested with it, primarily to im-
prove reliability of missile elec-
tronics.

The new tester actually reduces
the rejection rate on most types of
tubes by eliminating human judg-
ment factors. At the same time, it
assures that all types accepted are
within specifications.

A tube is plugged into the tester,
and the operator pushes buttons on
a console to connect the particular
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a high sensitivity
spectrum analyzer

from
with one tuning head

employing the latest
proven developments
in the Micro -wave field

A new and welcome addition to Panoramic's
long line of widely accepted and completely
dependable Spectrum Analyzers, the SPA -4
covers frequencies from 10 mc to 44,000 mc in
one low-cost compact unit that provides better
sensitivity than found in typical multi -tuning head
spectrum analyzers.

Backed by Panoramic's forward thinking, long and
specialized experience in the development of
spectrum analyzers, the SPA -4 embodies the human
engineering and stable, direct reading displays
that facilitate rapid and reliable analyses of
measurement problems.

The SPA -4's many unique features,
tremendous flexibility and simple
operation make it unsurpassed
for analyses of FM, AM and
pulsed systems, instabilities
of oscillators, noise spectra,
detection of parasitics, the pioneer
studies of harmonic out- // I \is the leader
puts, radar systems and
other signal sources.

Write, wire, phone NOW
for detailed specification bulletin.

!PANORAMIC'S
advanced new
MODEL SPA-4

 Better sensitivity than with typical
multi -tuning head spectrum analyzers

 Resolution continuously variable from 1 kc to 80 kc
for analysis of wide and narrow pulsed RF signals

 70 MC wide sweep width continuously adjustable down to 0 mc

 Careful shielding to avoid interference

 Calibrated power, voltage and log
amplitude scales

 Constructed to MIL specifications

PANORAMIC
RADIO PRODUCTS. INC

Panoramic instruments are Proved Per-
formers in laboratories, plants and mili-
tary installations. Find out how a Panoramic instru-
ment can help you. Send for our new Catalog Digest
and ask to be put on our regular mailing list for
The Panoramic Analyzer featuring application data.

dependable

CERTIFIED

SPECIFICATIONS

for accurate
data

530 South Fulton Avenue, Mount Vernon, N. Y.

Phone: Owens 9-4600 Cables: Panoramic, Mount Vernon, N. Y. State

at WESCON Booth 1265-1266
ELECTRONICS engineering edition - August 1, 1958 CIRCLE 80 READERS SERVICE CARD 115



the specs are the proof ...
the BEST BUYS are Elea°
for COLOR & Monochrome TV servicing

COLOR

410 A 4*
fP At=

10 9 ile
. Features DC Amplifiers!

Flat from DC -4.5 mc, usable to 10 mc.
VERT.AMPL.: sens. 25 rms mv/in; input Z3
megs; direct -coupled & push-pull thruout;
K -follower coupling bet. stages; 4 -step
freq-compensated attenuator up to 1000:1.
SWEEP: perfectly linear 10 cps -100 kc (ext.
cap. for range to 1 cps); pre-set TV V & H
positions (30 & 7875 cps); auto. sync. ampl.
& lim. PLUS: direct or cap. coupling; bal.
or unbal. inputs; edge -lit engraved lucite
graph screen; dimmer; filter; bezel fits std
photo equipt. High intensity trace CRT.
0.06 usec rise time. Push-pull hor. ampl.,
flat to 400 kc, sens. 0.6 rms mv/in. Built-
in volt. calib. Z-axis mod. Sawtooth & 60
cps outputs. Astig. control. Retrace blank-
ing. Phasing control.

and Monochrome
dc to 5 mc lab & tv
5" OSCILLOSCOPE
#.460
Factory -
wired 9295°
Kit $7995

 NO
-* 4 * e

we.

TV -FM SWEEP

GENERATOR

& MARKER .368

wired I
Factory- $1 $

Kit $6995

Entirely electronic sweep circuit (no
mechanical devices) with accurately -biased
increductor for excellent linearity.
Extremely flat RF output: new AGC circuit
automatically adjusts osc. for max output
on each band with min. ampl. variations.
Exceptional tuning accuracy: edge -lit hair-
lines, 6:1 vernier. Swept Osc. Range 3.216
mc in 5 fund. bands. Variable Marker Range
2-75 mc in 3 fund. bands; 60-225 mc on
harmonic band. 4.5 me Xtal Marker Osc.,
xtal supplied. Ext. Marker provision. Sweep
Width 0-3 mc lowest max. deviation to 0-30
mc highest max. dev. 2 -way blanking. Nar-
row range phasing. Attenuators: Marker
Size, RF Fine, RF Coarse (4 -step decade).
Cables: output, 'scope horiz., 'scope
vertical.

DYNAMIC CONDUCTANCE

00,:---"141°.*

II
1":481/b.01611,11,

Tube &
Transistor
Tester
=666
Factory -$.1
wired I

Kit $69"

COMPLETE with steel cover and handle.
SPEED, ease, unexcelled accuracy & thor-
oughness. Tests all receiving tubes (&
Color & Monochrome pic tubes with adap-
ter). Composite indication of Gm., Gp &
peak emission. Simultaneous sel of any 1
of 4 combinations of 3 plate voltages, 3
screen voltages, 3 ranges of continuously
variable grid voltage (with 5% accurate
pot). New series -string voltages: for 600,
450, 300 ma types. Sensitive 200 ua
meter. 5 ranges meter sensitivity (1%
shunts & 5% pot). 10 SIX -position lever
switches: free -point connection of each
tube pin. 10 pushbuttons: rapid insert of
any tube element in leakage test circuit
& speedy sel. of individual sections of
multi -section tubes in merit tests. Direct -
reading of inter -element leakage in ohms.
New gear -driven rollchart. Checks n -p -n &
p -n -p transistors: separate meter readings
of collector leakage current & Beta using
internal dc power supply.

See the 50 EICO models
IN STOCK at your neigh-

borhood distributor.
Write for

FREE Cataloger."

33.00 Northern
Boulevard, L. I. C. 1. N.Y.

rrice$ 5% higher in Weatl
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EICO

type of tube into the test circuit.
Specifications for noise are set on
the dials and another button
pressed. The socket supporting the
tube then is automatically tapped
by a hammer with a force equal to
10 g's. The blow is of such short
duration that no damage is done to
the tube, but any loose parts will
vibrate.

The signal caused by the vibra-
tion is amplified, integrated and
differentiated by standard com-
puter -type circuits and compared
with the preset limit values. If it
exceeds them, a red light glows and
the tube is rejected.

The tube is also checked under
power for any electrical leakage be-
tween elements while being tapped.
If leakage exceeds limits, one of
several lamps glows, indicating
which elements are shorted. An en-
tire lot of the same type tubes can
be checked without further reset-
ting, each operation taking about
10 seconds.

High Packaging
Densities

Transistor circuitry cast in an epoxy
stick for lighter and smaller modules

A CAST INSTRUMENT -STICK which al-
lows transistor circuitry packaging
densities as high as 74 percent has
been developed by Lind Corp. Tren-
ton, N. J. The stick modules result
in a size and weight reduction and
are replaceable and individually re-
pairable. With low power circuits it
is possible to encapsulate with ther-
mal lag packaging. Sticks strapped
together will withstand severe
shock and vibration. Simplicity of
manufacture permits large time
saving in going from prototype
breadboard circuits to final package
design.

FLIGHT DATA and

CONTROL

ENGINEERS

Cross new frontiers in system
electronics at The Garrett Corpo-

ration.
High-level assignments in the de-

sign and development of system elec-
tronics are available for engineers in

the following specialties:

1. ELECTRONIC AND FLIGHT DATA
SYSTEMS AND CONTROLS A wide
choice of opportunities exists for

creative R & D engineers having
specialized experience with control
devices such as: transducers, flight data
omputers, Mach sensors, servo -mech-

anisms, circuit and analog computer
designs utilizing transistors, magamps
and vacuum tubes.

2. SERVO -MECHANISMS AND
ELECTRO-MAGNETICS Requires engi-
neers with experience or academic train-
ing in the advanced design, development
and application of magamp inductors and
transformers.

3. FLIGHT INSTRUMENTS AND TRANS-
DUCERS
1) DESIGN ANALYSIS Requires engineers
capable of performance analysis
throughout preliminary design with
ability to prepare and coordinate re-
lated proposals.
2) DEVELOPMENT Requires engineers
skilled with the analysis and synthesis
of dynamic systems including design
of miniature mechanisms in which low
friction freedom from vibration
effects and compensation of thermo
expansion are important.

4.PROPOSAL AND QUALTEST
ENGINEER For specification
review, proposal and qualtest
analysis and report writing assign.
ments. Three years electronic,
electrical or mechanical experi-
ence required.

Forward resume to:
Mr. G. D. Bradley

THE CORPORATION
9851 S. Sepulveda Blvd.

Los Angeles 45, Calif.

DIVISIONS:

AiResearch Manufacturing-Los
Angeles

AiResearch Manufacturing-Phoenix
AiResearch Industrial
Rex  Aero Engineering
Airsupply  Air Cruisers

AlResearch Aviation Service

CIRCLE 175 READERS SERVICE CARD
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NEW limit switchless
actuators

Reduce weight and cost 25% below conventional
A reduction in actuator cost and weight
up to 25 per cent, with similar mainte-
nance savings, has been achieved through
the advance design of AiResearch electro-
mechanical Limit Switchless Actuators for
aircraft and missiles.

Elimination of limit switches in power
actuators is a result of AiResearch devel-
opment of superior high temperature
motors and resilient non -jamming positive
stops.

Limit switches are eliminated by two
methods: 1) use of continuous stall high
temperature motors. 2) use

THE

of high temperature motors with thermal
protectors which permit maximum on time
in the duty cycle.

Additional advantages of AiResearch
Limit Switchless Actuators: they are
smaller, less complex and the possibility
of limit switch failure is eliminated.

Development of Limit Switchless Actu-
ators reflects AiResearch experience in
producing more than a million rotary and
linear units. Current production includes
several hundred actuator types, many with
high temperature applications.

Your inquiries are invited.

GARR ETT

design

A Seat Actuator, CO4ViAIR B-58
B Seat Actuator, LOCKHEED F-104
C Rotor Blade Trim Actuator

Elevator Actuator, TEMCO XKDT-1
Target

E 2 -Motor Trim Actuator, REPUBLIC
F-105

F General Purpose Linear Actuator
G Dual Purpose Feel Trim Actuator,

AVRO CF -105
H Rudder Trim, AVRO CF -105
I Duct Shutter Actuator, LOCKHEED

ELECTRA

ENGINEERING REPRESENTATIVES AIRSUPPLY AND AERO ENGINEERING. OFFICES IN MAJOR CITIES

CORPORATION
AiResearch Manufacturing Divisions

Los Angeles 45, California  Phoenix, Arizona

Systems, Packages and Components for: AIRCRAFT, MISSILE, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS
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PRODUCTION TECHNIQUES

Scope, Camera and Tv Test Fast Transistors

EGBG TYPE
710 CAMERA

EG a G TW SCOPE

TV CAMERA

TV

MONITOR

TRANSISTOR
TEST BENCH

Operator observes transistor wave forms on tv monitor. At right is block diagram of test setup

ULTRA -HIGH-SPEED switching tran-
sistors are production tested with a
traveling wave oscilloscope and
closed circuit tv system at the Lans-
dale Tube Co., division of Philco
Corp., Lansdale, Pa.

The transistor rise time is 10
millimicroseconds and its switching
potential is about 10v. The oscillo-
scope, made by Edgerton, Germe-
shausen and Grier, Inc., Boston,
Mass., produces full scale deflection
with 10v. Its rise time is 0.1 milli -
microsecond, which insures the
origination of the observed rise
time in the transistor, not the
'scope.

The transistors are connected to
the 'scope's deflection system. The

tv camera is focused on the screen
through a 5X magnifying glass in
an EG&G camera. To establish a
time scale, an edge -lighted reticle is
inserted in the camera at the film
plane. The monitor is a 17 -inch tv
screen.

One system serves 2 test benches.
The oscilloscope has a push-pull de-
flection circuit. Ordinarily, both
sides are fed simultaneously in op-
posite polarity. Lansdale connected
each side to a separate test bench.

While one operator reads the rise
time of a transistor under test, the
second operator prepares the next
transistor. Waveforms are dis-
played in opposite directions, avoid-
ing confusion as to which operator

is feeding the
not affected.

TRANSISTOR
TEST BENCH

signal. Accuracy is

Crystal's Frequency
Is Cleanliness Test
By Ernest B. Lewis
E. B. Lewis Co., East Hartford, Conn.

QUARTZ CRYSTAL is a fabulous tool
for measuring its own cleanliness.
Instruments permit us to measure
its resonant frequency within a
single cycle. Theoretically, it is
possible to detect a layer of dirt a
10 -billionth of an inch thick.

For example, using the appro-
priate formula, we find that a 25 me

DESIGN TRENDS: Built-in Microphone Preamplifier

Magnetic and dynamic microphones with built-in transistor preamplifiers are gaining favor as a means of improving intelligibility of
vehicular communications. Placing the preamp in the mike reduces interference. Microphone at left, designed by Shure Brothers,
Evanston, Ill., has its amplifier mounted in cavity below transducer, on screw which holds spring switch. The unmounted amplifier is
in the center. At right, are a balanced armature magnetic transducer and a dual dynamic transducer which serves as both micro-
phone and loudspeaker. When the latter is used, pressure on the talk button of the microphone connects in the preamplifier. When the
button is released, the terminals for loudspeaker operation take over
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RMC
JF

.0022

RMC
JF

0039

RMC
JF

.005

FREUENCY1

STABILITY

WITH me DISCAPS

:MO

TYPE JF DISCAPS

Type JF DISCAPS are espe-
cially designed for applications
requiring a ceramic capacitor
with superior frequency stabil-
ity. These DISCAPS extend
the available capacity range of
the EIA Z5F type capacitors
between +10° and +85°C and
meet Y5S specifications be-
tween -30° and +85°C. Now
manufactured in capacities be-
tween 150 MMF and 10,000
MMF, Type JF DISCAPS ex-
hibit a change of only ±7.5%
between +10° and +85°C.

Write today on your company
letterhead for information on
RMC DISCAPS.

RADIO MATERIALS COMPANY
A DIVISION OF P. R. MALLORY i CO., INC.

GENERAL OFFICE: 3329 N. Colifornla Ave., Chicago III, 111.
Two RMC Plants Devoted Easintiroly to Ceramic Capacitor,
FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.
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LATES

SETS

NE S ANDA DS OF 40
STABILITY, RELIABILITY,

EXTENDED LIFE!

BALLAN
V T

FEATURES

 Long Life

 Outstanding stability

Ifigh input impedance

 Wide voltage range

 Large easy to read
meter with overlap

 High accuracy at any
point on the scale

 Light, compact, rugged

MODEL 300-D
PRICE: $235.

SPECIFICATIONS

VOLTAGE RANGE: 1 millivolt to 1000 volts rms. in 6 decade ranges. (.01, .1, 1, 10.
100 and 1,000 volts full scale).

FREQUIENCY RANGE: 10 to 250,000 cps.

ACCURACY: 2% throughout voltage and frequency ranges and at air points on the
meter scale.

INPUT IMPEDANCE: 2 megohms shunted by 15 upf except 25 ,u,Jf on lowest range.
DECIBEL RANGE: -60 to +60 decibels referred to 1 volt.
STABILITY: less than 1/2 % change with power supply voltage variation from 105 to

125 volts.
SCALES: Logarithmic voltage scale reading from 1 to 10 with 10% overlap at both

ends; auxiliary linear scale in decibels from 0 to 20.
AMPLIFIER CHARACTERISTICS: Maximum voltage gain of 60 DB; :maximum output

10 volts; output impedance is 300 ohms. Frequency response flat w thin 1 DB from
10 to 250,000 cps.

POWER SUPPLY: 115/230 volts, 50-420 cps, 35 watts approx.

Write for catalog for complete information.

100 FANNY ROAD, BOONTON, NEW JERSEY

CIRCLE 84 READERS SERVICE CARD

Group of crystals are immersed in glass
beaker in ultrasonic tank

crystal must be 0.00253 inch thick.
If a contaminant increases thick-
ness by 0.1 per cent, the crystal's
frequency will be reduced by 24,975
cycles, assuming the constant for
soil is the same as for the crystal.

This method of checking for con-
taminants was developed by John
Rameika, our chief engineer, to test
the efficiency of an ultrasonic clean-
ing unit installed by Branson
Ultrasonic Corp., Stamford, Conn.

First, crystals were cleaned of
lapping compound, cleaned by
chromic acid and measured for
resonant frequency. The same
crystals were immersed in a cold
tap water ultrasonic bath for 5,
10, 15 seconds, and so on, and meas-
ured again after each exposure.
The results are shown in Fig. 1.

'6-2,500

E2,000

E 1,000

0

600'
1750 1,850

1,

1,300

2,100 2,100

60 120 180

IMMERSION TIME, SECONDS
240

FIG. 1-Effect of ultrasonic cleaning on
resonant frequency of 7100 kc BT cut
quartz crystal

Crystal frequency was measured
using standard government speci-
fied oscillators (MIL -C -3098B).
Their signal was fed to a Halli-
crafter SX-28 receiver and beat
against a signal from a tempera-
ture stabilized secondary frequency
standard, Crystal Research Labs
100-X, monitored against radio sta-
tion WWV with a Wilcox F-3 fixed
frequency receiver. The beat note
was measured on a General Radio
Interpolation Oscillator 1107-A.
Accuracy of these measurements is
1 part in 25 million.

Other tests made included tests
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Cleaned crystal (right) appears snow-
white compared with uncleaned crystal

of activity and adhesion after silver
plating. The findings of the test
caused a change in the cleaning
procedure. Formerly, after removal
of lapping compound, crystals were
boiled 10 minutes in chromic acid,
boiled up to 1 hour in detergent,
rinsed 6 or 7 times and oven -dried.

Now, they are immersed in hot,
not boiling acid, rinsed, cleaned of
chromic acid traces ultrasonically,
rinsed in hot detergent for 10 min-
utes, rinsed 3 times in hot tap
water, rinsed ultrasonically, rinsed
3 times in distilled water and dried.

There are more steps, but clean-
ing time is less. There is less break-
age or fumes due to boiling. Up to
300 crystals may be cleaned in a
batch without racking since ultra-
sonic action gets between two flat
crystals. Crystals with incipient
cracks will be broken by the ultra-
sonic agitation.

Oscillation and Air
Assemble Small Parts

Carbon fusing chuck mates with plate
of 118 assembled terminals

SMALL DISSIMILAR parts of her-
metically sealed terminals are
batch -assembled on a Freeloader
machine. New collector plates
adapt the machine to the operation.
It was originally developed by
Whitso, Inc., Schiller Park, Ill., to
load metal inserts and other small

rrMCP-11\41IrrEZ01.1
ENGINEERING COMPANY

PULSE

TRANSFORMERS

Whatever your requirements may be for miniature pulse
transformers, Technitrol has a design that will meet
your circuit specifications. Commercial or Mil -T -27A
low -power transformers with pulse widths ranging from
0.05 to 20 µsec. are available as standard stock com-
ponents. Send for Catalog 166

DELAY

LINES

Technitrol manufactures and maintains a com-
plete stock of distributed parameter delay lines
in standat d package form for plug-in or pigtail
mounting. Specially -designed delay lines to
meet specific performance characteristics are
available on order. Send for Bulletin 174.

TEST INSTRUMENTS
Diode Tester: for rapid, accurate checking of semiconductor diodes
using dynamic curve. Send for Bulletin 1001
Cathode Ray Indicator: a visual indicating device for observing the
output of diode testers and transistor curve tracers. Send for Bulletin 1002
Variable Pulser: converts any type of signal source up to 5 mc. into
standardized pulses of controlled amplitude and duration. Bulletin 1010
Variable Frequency Oscillator: supplies a source of frequencies from
100 cps. to 5.6 mc. in 7 bands with continuous tuning over each band.
Send for Bulletin 1011

SEE THESE REPRESENTATIVES:

ARIZONA

Emory F. & Lincoln Howe
4328 N. 42nd Place
Phoenix

NORTHERN CALIFORNIA

Carl A. Stone & Assoc., Inc.
325 San Antonio St.
Palo Alto

COLORADO

Hytronics Meas., Inc.
1295 S. Bannock St.
Denver 23

ILLINOIS

Robert J. Kennedy
6713 N. Oliphant Ave.
Chicago 31

MASSACHUSETTS

W. B. Pray Sales
44 Washington St.
Wellesley 81

MINNESOTA

Edward Hoffman Co.
216 Liberty Bank Bldg.
St. Paul 4

NEW YORK

Syracuse:
Land -C -Air Sales Co.
317 State. Tower Bldg.

Tuckahoe:
Land -C -Air Sales Co.
140 Marbledale Rd.

TEXAS

Airep Engineering
P.O. Box 9555
Dallas 14

/ENGINEERING COMPANY
East Coast Office: 1952 E. Allegheny Ave., Philadelphia 34, Pa.
West Coast Office:252 North Irving Boulevard, Los Angeles 4, Calif:

teclanitrol
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'3og-1-0 5000 cycles"

These words from Sigma last Tuesday told industry that a new

break -through had been made in the struggle for more and more vibration

resistance in relays. What the words didn't tell was the poignant, human story

of the Sigma project engineer whose life is devoted to vibration

- Ralston E. "63 g Rally" (pronounced "rawley") Bates. .,

Asked to comment on the remarkable vibration immunity VI

of the Series 32, Rally answered with characteristic scientific calm

"Boy, we shake 'em till they yell uncle!" Bates' co-workers

are quick to point out that the new fame hasn't spoiled the

simple pleasures and quiet life of this dedicated man.

He still joins the car pool to South Braintree once a month,

and a quiet evening at home

or a weekend spent boating \N

are all he asks.

309's

//1/

Long-time friends like to recall how

even as a small boy, Rally was destined for

a future of simple harmonic motion.

His contributions to the design of

Sigma relays in the last 12 years are legion;

as he himself puts it, "You can't work for Sigma for a

dozen years without making some improvements."

SERIES 32

ACTUAL SIZE

Since his last statement no one has been able to reach
Mr. Bates for further particulars on the Series 32. Other

reliable sources, however, have said that a 32 is: a sub-
miniature DPDT relay which needs no standby power
(magnetic latching), and only a trifle (50 mw.) at the
instant of switching; measures 0.800" x 0.400" x 0.900"

maximum; has pins spaced equally on 0.200" centers; is

priced low, and is available. Bulletin, which says nothing
about Bates, is available on request.

SIGMA INSTRUMENTS, INC.

62 Pearl Street, So. Braintree 85, Massachusetts
AN AFFILIATE OF THE FISHER -PIERCE CO. (m,..1030)

SIGMA BOOTHS 1132-1133 AT THE WESCON SHOW"

parts into molds.
Each collector plate has 118

orifices which hold completed ter-
minals. Each orifice has a recess
for the metal eyelet, a counterbore
for the glass bead and a hole for
the steel feed -through electrode.
The orifices mate with holes in the
carbon chuck used in the fusing
furnace.

The Freeloader model used has 2
drums, each divided into 2 com-
partments. Three compartments
are bulk -loaded with terminal
parts, one kind of part in each com-
partment. The remaining compart-
ment is not used. .

The drums oscillate, bringing the
parts over the holes in the orifices.
Air, blown into the drums and out
the holes, sucks parts in place un-
til all holes are loaded (ELEC-
TRONICS, October 1, 1957).

Maximum production is achieved
when one operator handles several
collector plates. A plate is clamped
on the compartment containing
eyelets (station 1), while the com-
partments containing glass beads

EYELET AND BEAD
RECESS .

PLATE

ELECTRODE
HOLE

7
I) 14W7

!u

PORTS TO EVACUATE
UNDERSIDE OF EYELET

EYELET

STATION I

BEAD

STATION 2

ELECTRODE

STATION 3

Diagrams show orifices in collector
plates and loading sequence
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(station 2) and electrodes (station
3) are temporarily sealed with
blind plates. The orifices receive
the parts in this order.

Other parts handled by loading machine

The machine is put in operation
until the plate at station 1 is
loaded, in about 1+ minutes. That
plate is moved to station 2 and a
new plate goes on station 1. In the
third loading cycle, the first plate
is at station 3 and collector plates
are on all 3 compartments.

Once the third loading cycle is
completed, each cycle produces a
collector plate with 118 assembled
terminals. The assemblies are
transferred from the loaded plate
to the fusing chuck by simply plac-
ing the chuck on top of the plate
and inverting both at once. The
chuck is finally placed on the fur-
nace conveyor.

Gallium Rub Prepares
Aluminum for Solder
GALLIUM, rubbed on the surface
of aluminum or on aluminum -base
alloys enables the aluminum to be
readily soldered to aluminum or
other metals. The process is de-
scribed in Patent 2,824,365, licensed
free by the Atomic Energy Com-
mission, Washington, D. C.

Metallic gallium is rubbed on
aluminum which has been heated to
30C, which forms a surface layer
of aluminum -gallium alloy. The sur-
face is then wiped and heated to
180 C to 200C. Conventional 60-40
solder ma3 then be used.

The method yields a bond
strength equal to that obtained
when the aluminum is coated with
tin -zinc alloy at 400C. Bond
strength may be further improved
by coating the aluminum -gallium
layer with tin.

The WBD
Custom Service on

Precision Resistance,
Chemical and

Mechanical Alloys-

rope trick l (1958 VERSION)

WBD vacuum -melted custom
metals are providing the
answer to increasing demands
for entirely new alloys in
missiles, rocketry and
nucleonics. This new integrated
custom service provides
complete development and
manufacturing departments
and features one of the
nation's largest vacuum -
melting installations. If your
application requires a special
alloy, ask for complete
information.

Precision alloys for all
applications including-
Nickel Chrome
Heat Resisting
Low Temperature Coefficient
High Temperature Coefficient
Glass Sealing
Filament and Grid
Beryllium Copper
Stainless Steel
Pure Nickel, Monel

Wire, rod, ribbon and strip

Insulations of Enamel,
Formvar, Liquid Nylon,
Cotton, Silk, Nylon
and Fibre Glass.

International Nickel Co.

WILBUR B. DRIVER CO.
Main Office: NEWARK, N. J.  Tel. HUmboldt 2-5550

For Over 40 Years Melters and Manufacturers
of Precision Alloys for All Industries

Mfg. Plants: 1875 McCARTER HWY., NEWARK 4, N. J.  2734 INDUSTRIAL WAY, SANTA MARIA, CAL.

In Canada: CANADIAN WILBUR B. DRIVER CO., LTD., 85 KING STREET EAST, TORONTO 1, CANADA
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NEW PRODUCTS

Show New Factory Machines

Steiner -Ives Co.
seal annealer

J. W. Dice Co.
automatic micrometer

Boesch Mfg. Co.
toroidal winder

Kahle Engineering Co.
sealing machine

"I lie Robert E. Morris Co.
' automatic miller

As INDUSTRY advances along the automation road an ever increasing
number of factory production machines are being placed on the mar-
ket. Latest announced feature speed and precision.

Steiner -Ives Co., Springfield Rd., Union, N. J., (200) has available
a new rotary mount seal annealer (with eight tube holders) for oper-
ation at 500 C, to seal mount stem to neck of tube. Oven has total
heating length of about 4 ft and cooling length of about 18 in.

Recently announced by Boesch Mfg. Co., 45 River St., Danbury,
Conn., (201) is the TW300 electronically controlled toroidal winder.
A control counter provides the means for controlling several new pro-
duction aid features, such as slow -start slow -stop of the driving motor,
automatic winding of segments, and progressive winding.

The Robert E. Morris Co., West Hartford, Conn., (202) with na-
tional sales rights to W. H. Nichols Co. milling machines, has just
reported model 8SA automatic miller. It is set up for the plunge -cut
slicing of germanium into 0.013 in. thick wafers, ± 0.0005 in.

A new model digital readout automatic electronic micrometer is in
production at J. W. Dice Co., Englewood, N. J., (203). Featuring
adjustable measuring pressure, it can measure fragile or compressible
materials, conducting or nonconducting, as well as metallic or hard
parts. Direct reading counter reads in decimal fractions of an inch.

Kahle Engineering Co., 1310 Seventh St., N. Bergen, N. J., (204)
now makes an 8 -position, 8 -head, automatic sealing machine for the
mass production of glass inner terminal units for electron tubes-a
process which heretofore has required skilled hand lathe and glass
blowing techniques.

Model 122A marking machine now available at Markem Machine
Co., Keene 58, N. H., (205) works automatically. Cylindrical electrical
and electronic components with base wire leads may be marked on
the top and side at high production rates in a single operation.

For more information use READER SERVICE Card

Markem Machine Co.
marking machine

Calibrator
resistance type

INTERNATIONAL RESISTANCE Co.,
Hvcor Division, 12970 Bradley
Ave., Sylmar, Calif. The unit illus-
trated permits resistance calibra-
tions up to 100 megohms with an
accuracy of -± 0.01 percent. It em-
ploys a method developed by the
Bureau of Standards and enables
the transfer of the accuracy of low
range standards to the higher ranges
with an additional error of transfer
of less than ± 0.0001 percent per
2 decades up to 10 megohms and

0.01 percent to 100 megohms.
Unit consists _of 10 calibrated pre-
cision resistor steps using encap-
sulated precision wire wound re-
sistors. Each step is adjusted to ±
0.01 percent of nominal. Circle
206 on Reader Service Card.

(Continued on page 126)
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Only Merck makes
all three forms of ultra-pure

for semiconductor applications

© Merck 8 Co., Inc.

Merck Polycrystalline Billets-have not been previously melted in quartz, so
that no contamination from this source is possible. Merck guarantees that single
crystals drawn from these billets will yield minimum resistivities over 50 ohm cm.
for n type material, and over 100 ohm cm. for p type material. Merck Silicon Billets
give clean melts with no dross.

Merck Polycrystalline Rods-are ready for zone melting as received . . . are
ideal for users with floating -zone melting equipment. Merck Polycrystalline Rods
(81h to 10Ih inches long and 18 to 20 mm. diameter-smaller diameters on special
order) yield more usable material. In float -zone refining one can obtain minimum
resistivities of 1000 ohm cm. p type with minimum lifetime of 200 microseconds.

Merck Single Crystal Silicon-offers manufacturers without floating -zone
equipment semiconductor Silicon of a quality unobtainable elsewhere. No crucible -
drawn crystals can match the reliability of Merck single crystal material in semi-
conductor devices. Merck Single Crystal Silicon is available with min. resistivity of
1000 ohm cm. p type. Other resistivities ranging from 1.0 ohm cm. p or n type up
to 1000 ohm cm. will soon be available.

For additional information on specific applications and processes, write
Merck & Co., Inc., Electronic Chemicals Division, Dept. ES-4,Rahway,N.J.

ULTRA -PURE

SILICON -a product of MERCK

BASE BORON CONTENT BELOW ONE ATOM

OF BORON PER SIX BILLION SILICON ATOMS
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Alp
Hermetic
SeatSear I

GASEAL®
Pressurized metal
hermetic seals for easy
installation anywhere
without special tools.
Withstand more than
850 degrees F., high
pressures and altitudes,
For any sealing
configuration.

Best Insurance
for Component
and Systems
Reliability!

Corrosion ...dust...fungus...altitude...
humidity... pressures. True hermetic
sealing completely eliminates their
usually disastrous effects on electronic
and mechanical apparatus.
GHS offers uniquely qualified tech-
niques and specially developed facilities
in the field of hermetic sealing. They
are guaranteed to add a permanent
plus to your product reliability.
For inert gas filling, 100% mass spec-
trometer leak testing of any assembly,
and every phase of true hermetic seal-
ing to meet military or industrial specs,
GHS in -plant services are unequalled.

The GHS Megpot°

Quickly, efficiently tests your components, insu-
lation. Features 10 million megohms, 100, 200
or 500V DC, automatic "charge" and safety con-
trols, non-destructive (as high as 5000V AC)
high -potential test set with current limiting and
automatic shut-off circuit. Portable.

Write for Specific Information...and
use the GHS Advisory Services without
obligation.

H S
ELECTRONICS FOR
LAND, SEA AND SPACE

GENERAL
HERMETIC
SEALING
CORPORATION

Valley Stream, N.Y.  VAlley Stream 5-6363

Power Supply
modular type
TRANS ELECTRONICS, INC., 7349
Canoga Ave., Canoga Park, Calif.,
has added another module to its
series of unitized power supplies
employing silicon rectifiers to
achieve small (51 in. by 51 in. by
71 in.) size, and high efficiency.
Model RS110 with excellent regu-
lation characteristics (load 0.1 per-
cent; line 0.1 percent) and mini-
mum ripple and noise (3 my maxi-
mum peak to peak) is designed for
use in an extensively used voltage
range (0-110 v d -c) at 0-100 ma
incorporating instant time saving
construction for easy substitution
and circuit salvage. Circle 207 on
Reader Service Card.

AGC Unit
plug-in type
ELECTRO PRECISION CORP., P.O.
Box 669, Arkadelphia, Ark.
Mounted on a plug-in p -c chassis
3.5 in. by 6.0 in., model DLA-30
automatic gain control unit is de-
signed to maintain constant servo
loop gain for reference voltage vari-
ations from 2 to 100 v. Primarily
useful in applications where the
reference voltage is a variable sys-
tem parameter, where the servo is
switched from one loop to another,
or where the follow-up potentiom-
eter is part of a bridge circuit, the

DLA-30 functions as a variable
plate load when used in conjunc-
tion with the DLA10 servo pre-
amplifier.- Circle 208 on Reader
Service Card.

Compact Trimmer
rugged, wirewound
TECHNOLOGY INSTRUMENT CORP.,
531 Main St., Acton, Mass. Type
RTW miniature high temperature
trimmer has a 25 turn lead -screw
adjustment. Resistance range is 50
to 100 K ohms. These trimmers
are designed for applications in the
temperature range from - 55 C to
+ 225 C. Dual stainless steel con-
tacts on winding and slip ring and
precious metal take -off and end
tabs contribute to the overall re-
liability. Compact design makes
these trimmers ideal for printed
circuit application or stacking of
multiple trimmers in a restricted
area. Circle 209 on Reader Service
Card.

Coil Assembly
high power
ILLUMITRONIC ENGINEERING, 680
E. Taylor St., Sunnyvale, Calif.
Higher efficiency and compactness
are features of the two new PiDux
coil assemblies. The assemblies are
designed for Pi output circuits in
commercial and laboratory trans-
mitters. They are available in both
1,000 and 500 w assemblies. The

CIRCLE 89 READERS SERVICE CARD
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high frequency coil sections are
silver plated for high tank circuit
efficiency. Circle 210 on Reader
Service Card.

V -R Power Supply
transistorized
KEPCO LABORATORIES, INC., 131-38
Sanford Ave., Flushing 55, N. Y.
Model SC -18-0..5 delivers 0-18 v,
0-0.5 ampere. Regulation for line
or load is less than 0.1% or 0.003
v, whichever is greater. Ripple is
less than 1 my rms. Recovery time
is less than 50 psec. Operating
ambient temperature is 50 C maxi-
mum. Output impedance is less
than 0.04 ohm. Circle 211 on
Reader Service Card.

Voltage Regulator
tubeless magnetic
THE SUPERIOR ELECTRIC Co.,
Bristol, Conn. Stabiline automatic
voltage regulator type TMH7101
maintains constant output, regard-
less of line or load changes. It is
designed for 115 v, 400 cycle ± 5
percent, single phase duty with a
rating of 1 kva. Input voltage range
is 95-130 v and output voltage- is
adjustable from 110 to 120 v. The
output voltage accuracy is constant
to within a 1.0 v bandwidth for
line voltage variations, output load
current and load power factor
changes. The load power factor
range is 0.7 lagging to 1.0. Recov-
ery time is less than 1.0 sec for
complete correction of line or load

ACEPOT®
SUB -MINIATURE, PRECISION, WIRE -WOUND

LINEAR

POTENTIOMETERS

Small pot size Big pot performance

Only 1/2" in diameter, the ACEPOT excels in a combination of all
around top performance characteristics comparable to larger units.
For example, these precision units feature ± 2% resistance tolerance
and ± 0.3% independent linearity. Every potentiometer is complete-
ly sealed against sand, dust and foreign matter to avoid abrasive ac-
tion between moving parts. All materials and metals are treated for
maximum resistance to salt spray, corrosion, humidity and conform
to shock and vibration tests. ACEPOTS are designed and assembled
MIL -A -8625A, QQ-M-1512, JAN -T-152, MIL -E -5272A, MIL -R -
19A, NAS-710 and MIL -R-19518 (ships).

ACEPOT LINEARITY TEST

Plot of voltage ratio error versus ro-
tation illustrates linearity to better
than 0.3%.

ACEPOT RESOLUTION TEST

Section of oscillograph trace of elec-
trical resolution shows voltage
change for each turn of wire.

ACE offers a wide variety of linear and nonlinear precision, wire -
wound potentiometers in standard, special and AIA sizes. Custom
designs to meet special requirements can be made available on short
lead time. Call, write or teletype Dept. F, ACE ELECTRONICS
ASSOCIATES, INC., 99 Dover Street, Somerville, Mass., SOmerset
6-5130, TWX SMVL-181.

ACEPOT R

ACETRIM R
ACESET

ACEOHM®

ACEELECTRONICS ASSOCIATES, INC.
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DIAMOND H'
RELAYS

NEW ... High Speed
Polarized Relays

Fast action with freedom from bounce, plus
high sensitivity and consistent operation with
low distortion, are provided by small, rugged
Series P Polarized Relays. SPDT, with two
independent coils, they will handle over 1,000
pulses per second. Various coil resistances up
to 5,000 ohms each coil. Contact ratings vary
with switching speed but range from 60 MA
to 2A with voltages to 120 AC or DC,
dependent upon amperages employed.

Aircraft -Missile
Series R & S Relays

Miniature, hermetically sealed 4PDT, Series
R & S relays provide excellent reliability over
their long service life. Electrically and physi-
cally interchangeable, the two series differ
only in that Series S coils are separately
sealed within the sealed cases, with organic
matter eliminated from the switch mechanism
for greatest reliability in dry circuits. Con-
tacts MA to 10 A.

General Purpose
AC, DC Relays

Series W Power Relays are DPDT, double
break -double make; measure only 11/2" x
11/2" x 17/8", but are rated to 25 A, resistive,
at 112-230 V, AC, 1 HP 115 V, AC, 2 HP,
230 V, AC. Socket, panel and sidewall
mountings are standard; others available to
meet special needs. 12 possible contact
arrangements, including sequencing.

"Diamond H" engineers are prepared to work with you to
develop variations on these relays to meet your specific
requirements. Tell us your needs . . . by phone or letter.

THE

HARTCOMPANY

MANUFACTURING

202 Bartholomew Ave., Hartford 1, Conn.
Phone JAckson 5-3491

CIRCLE 91 READERS SERVICE CARD

changes. Waveform distortion is

3.5 percent maximum under all in-
put line and most load conditions,
assuming that the input line volt-
age is sinusoidal and of the nominal
frequency for which the unit is de-
signed. Circle 212 on Reader Serv-
ice Card.

Microwave Station
24 -channel unit
RADIO CORP., OF AMERICA, Cam-
den, N. J., announces a compact
transmitter -receiver unit for micro-
wave radio relay systems that can
be inexpensively pole -mounted. It
will appear principally to public
utilities in communications and
remote control operations. The
MM -9E provides twenty-four chan-
nels for voice communications, fac-
simile transmissions, teletypewriter
and remote control functions. The
unit was designed for use with
RCA's MV -124 multiplex, or any
other ssb frequency -division multi-
plex equipment. Circle 213 on
Reader Service Card.

Pulse Sorter
transistorized
NAVIGATION COMPUTER CORP.,
1621 Snyder Ave., Philadelphia 45,
Pa. One of the most common uses
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of the company's reversible binary
counter is in the digital control of
machine tools. In a feedback type
system, command pulses are fed to
the forward count input and pulses
from the machine follow-up move-
ment are fed to the reverse input to
compute the lag or error. Although
the reversible counting of the unit
is completely automatic, the feed-
back pulses may occur at random or
coincident with the command
pulses. The pulse sorter 136A is
the answer to this problem. It is

connected in series with both the
forward and reverse inputs to the
counter and blanks both pulses,
should they occur within 5 i.isec of
each other. Circle 214 on Reader
Service Card.

Transformer
wide band type
NORTH HILLS ELECTRIC CO., INC.,
Mineola, L.I., N.Y. Type 1210
wide band transformer is an-
nounced. Designed for operation
over the 100 kc to 100 me range
with minimum insertion loss, these
transformers may be used for
step-up or step-down. Impedance
ratio is 600 ohms: 75 ohms. Appli-
cations include antenna matching,
receiver and low power transmitter
coupling, and use in many circuits
where isolation, impedance match-
ing, or step-up are required over a
wide band. Circle 215 on Reader
Service Card.

Frequency Changer
all solid state
LM1 ELECTRONICS RESEARCH

LABORATORIES, INC., 1940 E. Bu-
chanan St., Phoenix, Ariz. Model
FC-1 is a 50 Va, 400 cps output,
115 v 60 cps input, transistorized
frequency changer. It features 4
percent voltage regulation from no
load to full load. Frequency sta-

7

benefits

for you
with trio labs'
BUILD -IN
concept

BEFORE . . . 3 external instru-
ments were used to measure AC
and DC voltages . . . cluttered,
tedious, wasteful, subject to error.

By designing -in trio miniature panel -
mounting instruments into operating
and testing equipment, you ...
customize both your test set-up
and instruments
save space (average trio model
is 4" x 4" x 4")
save time: at -a -glance sequential
or continuous monitoring
save money: exclude unnecessary
instrument functions, ranges
make monitoring foolproof: read
"go no-go" by switching
improve testing effir.;?,Tcv noel
system reliability
increase overall design freedom

AFTER . . . 3 trio VTVMs inte-
grally built-in now are always on
hand to measure just the para-
meters you designate.

3 ways you can use Trio Labs' pioneer know-how . . .

1. choose from trio's complete line of "standard" models.
2. select a "special" already produced-and you save

the engineering time and money that went into it.
3. consult us for design specific to your own needs.

Write for free "how to"
Engineering Guide to Dept.Ell
Trio Laboratories, Inc.,
New York. When ordinary
instruments are too big
or inadequate . .

PLAINVIEW, LONG ISLAND,

19.41. LABORAIONIES, INC., CI AINV,W, N.Y.

NEW YORK

WESCON BOOTH 1909
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gwo the talented

engineer and scientist

APL OFFERS

GREATER FREEDOM

OF ACTIVITY

APL has responsibility for the technical direction
of much of the guided missile program of the
Navy Bureau of Ordnance. As a result staff mem-
bers participate in assignments of challenging
scope that range from basic research to prototype
testing of weapons and weapons systems.

A high degree of freedom of action enables
APL staff members to give free rein to their
talents and ideas. Thus, professional advance-
ment and opportunities to accept program re-
sponsibility come rapidly. Promotion is rapid,
too, because of our policy of placing professional
technical men at all levels of supervision.

APL's past accomplishments include: the first
ramjet engine, the Aerobee high altitude rocket,
the supersonic Terrier, Tartar, and Talos missiles.
Presently the Laboratory is engaged in solving
complex and advanced problems leading to future
weapons and weapons systems vital to the na-
tional security. Interested engineers and physi-
cists are invited to address inquiries to:

Professional Staff Appointments

The Johns Hopkins University
Applied Physics Laboratory

8609 Georgia Avenue, Silver Spring, Maryland

bility is 4 percent from no load to
full load. It is a completely static
device. Circle 216 on Reader Serv-
ice Card.

Recorder/Reproducer
for broadcasting
fELECTRO INDUSTRIES CORP., 35-16
37th St., Long Island City 1, N. Y.
Model 1238 time delay record -re-
producer system records live pro-
grams being broadcast and stops at
the end of the program. Upon re-
ceiving a proper cue signal it re-
plays the program one, two or three
hours later. The equipment auto-
matically records, erases and even
monitors itself during the entire
cycle. Monitoring is accomplished
by simultaneously recording a 25
cps signal with the program. Util-
izing the fail-safe method, absence
of a monitor signal provides positive
identification of unit failure in the
event of a malfunction. Circle 217
on Reader Service Card.

Amplifier Klystron
covers 1,700-2,400 me
EITEL-MCCULLOUGH, INC., San
Bruno, Calif., announces a new
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external -cavity power amplifier kly-
stron covering the 1,700 to 2,400
me range. Designated the 4KM50,-
000SG, it is rated at 10 kw c -w
power output with less than 1 w
drive-a power gain of 10,000 times
at an efficiency of 35 to 40 percent.
It incorporates an Eimac modulat-
ing anode which allows simple con-
tinuously variable control of power
applied to the tube, and which per-
mits shaped -pulse and amplitude
modulation as well as c -w opera-
tion. These klystrons are now in
use in high power tropospheric scat-
ter installation. Circle 218 on
Reader Service Card.

D -C Power Supply
regulated h -v unit
SPELLMAN TELEVISION CO., 3029
Webster Ave., New York 67, N. Y.
Model LAB -90 is a h -v regulated
d -c power supply with voltages con-
tinuously variable from 0 to 90 kv.
Output current is at 1 ma at 80
kv; 2 ma from 40 kv down. Volt-
age regulations are better than 1

percent throughout the range.
Panel dimensions are: 19 in. wide,
26 in. high and 18 in. deep. It is
available complete with HV meter
in either positive or negative polar-
ity output. Circle 219 on Reader
Service Card.

Test Unit
for semiconductors
TRANS ELECTRONICS, INC., 7349
Canoga Ave., Canoga Park, Calif.
Model FT1 (forward current
tester) is designed for testing ger-

microwave
absorbers by

McMillan Industrial Corporation makes various materials for the absorption of microwave energy, for

indoor or outdoor use and for ground or airborne applications. Listed below are the three most popular

absorbers, their typica I applications, specifications and characteristics.

TYPE "T"
THIN -FLEXIBLE

TYPE "BH"
PERMANENT LIGHTWEIGHT

TYPE "BL -48"
BROADBANDED - PERMANENT

Especially adaptable for airborne applications, the type "T"
is an extremely versatile absorber where space and weight
limitations are essential. Easily formed, it is impervious to
effects of moisture, hydraulic fluids, gasoline etc., when
edge sealed.

SPECIFICATIONS

Frequencies:
Bandwidth :
Power Reflection Coefficient:

Perpendicular Polarization
Parallel Polarization
Perpendicular & Parallel Polarization

Power Dissipation:
Temperature Range:
Thickness & Weight: at 9375 MC., N"

Standard Sheet Size:

2500 to 35,000 MC.

±3%

1%

2%
2 watts/sq. i n.

-62°F to 172°F
thick, 4.7 oz./sq. ft.

at 5400 MC., y4" thick, 5.7 oz./sq. ft.
18" x 36"

Two stable absorbers whose high performance and long life
is not affected by moisture, humidity and dust. Type "BL"
is fine for walls, ceilings and test panels. Type "BH" is
excellent for test room floors and outdoor installations,
as its high absorption characteristics are unchanged when
it is walked on.

SPECIFICATIONS

Frequency range:
Power reflection coefficient:

(perpendicular and/or parallel
polarization)

Power dissipation:
Temperature range:

Standard block size:
Weight:

1000 to 35,000 MC.
0.4% at 24,000 MC.

1.0% at 9,400 MC.
2.0% a t 5,400 MC.

2 watts/sq. i n.
(type "BL") -62°F to 155°F
(type "BH") -62°F to 175°F

2" or 4" thick, 4' long, 1' wide
(type "BL") .5 I bs./sq. ft.

(type "BH") .7 I bs./sq. ft.

Recommended for use in the low frequency range where
permanent attenuation characteristics are required, for both

indoor and outdoor applications.

SPECIFICATIONS

Frequency range: 40 to 35,000 MC.

Power reflection coefficient: 2W70

(perpendicular and /or parallel

polarization)

Power Dissipation:

Size:

Weight:
Temperature range:

2 watts /sq. in.

Base - 1' x 2'
Height -48"
5 I bs. /sq. ft.

-62°F to 155°F

Also available-Type "H"
Hair Mat Absorbers i n thick-
nesses from 1" to 8" for fre-
quencies from 500 to 35,000 MC

WESCON
Booth 903-904

McMILLAN LABORATORY, INCORPORATED
Brownville Avenue Ipswich, Massachusetts

ELECTRONICS engineering edition - August 1, 1958 CIRCLE 94 READERS SERVICE CARD 131



132

WE'RE MEETING

THE DEMAND WITH

INCREASED PRODUCTION

now available
for immediate delivery

'7,'
3XP1
RAYONIC CATHODE RAY TUBE
3XP1 IS 33 VDC/INCH-2ND ANODE AT 2000 VOLTS

FOUR TIMES THE SENSITIVITY AS AGAINST
FOUR TIMES THE LIGHT OUTPUT 3" ROUND TUBE
OCCUPIES 1/2 PANEL SPACE

3AHP1
RAYONIC CATHODE RAY TUBE
3AHP1 IS: 30 VOLTS VDC/INCH-2ND ANODE AT 1000 VOLTS

TWO TIMES THE SENSITIVITY
OCCUPIES 1/2 THE PANEL SPACE
COMPARABLE IN PRICE

Phosphors Available: P1, P2, P7 and P11

MANUFACTURERS OF
PANELSCOPE* PANELPACK* POCKETSCOPE*

PULSESCOPE* RAKSCOPE* SYSTEMAT*

. And Other Associated Equipment
*Registered Trademarks

AS AGAINST
3" TUBE

See Us At
WESCON

Booth 1144

WATERMAN PRODUCTS CO., Inc.
PHILADELPHIA 25, PA. GArfield 6-8600

WATERMAN PRODUCTS

CIRCLE 95 READERS SERVICE CARD August

manium or silicon semiconductors.
Output voltage is 0-3 v d -c. Line
regulation and load regulation are
each better than 10 my. Ripple
and noise are less than 2 my peak -
to -peak. Six telephone -type lever
key switches select desired range in
metering both voltage and current.
Down positions measure current to
3,000 ma. Up positions measure
output voltage on 0-3,000 and
0-1,000 my ranges. Circle 220 on
Reader Service Card.

Digital Indicator
for transducers
DAYTRONIC CORP., 216 S. Main
St., Dayton 2, Ohio. Size, motion,
force, pressure, stress, strain, and
other physical quantities can be
measured digitally at reasonable
cost using the model 600 digital
indicator with available differential
transformer transducers. The unit
uses the synchro-sweep principle in
which a rotary pot, connected in
a bridge circuit with the transducer
is driven continuously by a syn-
chronous motor at a speed in syn-
chronism with the transducer car-
rier frequency. Circle 221 on
Reader Service Card.

R -F Voltmeters
highly sensitive

BOONTON ELECTRONICS CORP., 738
Speedwell Ave., Morris Plains, N. J.
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Model 91 -CA r -f voltmeter is de-
signed to provide extreme sensi-
tivity for voltage measurements
from 50 kc to 600 mc. Eight ranges
cover from 1 my full scale to 3 v.
A 52 -ohm adapter is provided to
facilitate high frequency measure-
ments or coaxial systems. Model
91-C is a less expensive version of
the 91 -CA having seven ranges
from 3 my full scale to 3 v. All
other features are the same as the
91 -CA. Circle 222 on Reader Serv-
ice Card.

Tachometer
photoelectric type
DYNAC, INc., 395 Page Mill Rd.,
Palo Alto, Calif. The DY-2504A
photoelectric tachometer is used to
measure shaft rotational speeds or
accumulated turns to very high
resolution and accuracy on elec-
tronic counters. It features low
running torque and inertia, con-
stant output voltage regardless of
rotational speed, and up to one -deg
resolution. It can be turned in
either direction, at speeds from 0
to 10,000 rpm. The d -c response
permits you to accurately count
and totalize increments of shaft
rotation at varying shaft speech
down to zero. It can also be used
to measure transient rotationai
phenomena on an oscilloscope
Circle 223 on Reader Service Card.

Hollow Spheres
made of ceramic
HASTINGS PLASTICS, INC., 1551 12th
St., Santa Monica, Calif. Kanamite
is the trade name given to hollow,

EW Model 301

AC
Microammeter

Enables rapid, accurate AC current measure-
ments and observations of wave forms in tran-
sistors, magnetic amplifiers, small servo systems,
etc. A clamp -on probe and an insertion probe
are provided with each instrument.

Sensitivity: 3 ua to 100 ma full scale
(300 ua to 100 ma-clamp on probe

Frequency, ±2% 100 - to 100 KC
(±5% 100 to 100 KC-clamp on

Input impedance: 2 ohms -3 ua to 1 ma;
negligible 300 ua to 100 mo.

Price: $290.00

probe).

CONCEPTS
DC -Coupled Decade Amplifier

Extremely compact and stable, a completely self-
contained miniature amplifier. Its DC response,
low noise, and freedom from microphonics make
it exceptionally useful with DC oscilloscopes and
in sub -sonic as well as conventional applications.

Goin: 10 ±2%, flat within ±2% DC to 100 KC.
Input: 400k ohms and 30 mmf, 20 uv input noise.

Output: 100 ohms, 1 volt P -P max, '/,% distortion.

Batteries: Three ZM 9 mercury cells, life 600 hrs.

Price: $85.00

Isolation Amplifier
Useful as a Differential or Isolation Amplifier.
Supplements voltmeters and oscilloscopes in the
measurement of AC voltages whose reference
is not at ground potential as in servo systems,
motors, magnetic amplifiers etc.

Frequency Response: -1-1/2clb 30 `-^ -100 KC;
-3 db at 5 `-^ and 1 MC.

Voltage gain: 1, 0.1, 0.01, 0.001.
Input Impedance: 100k ohm and 50 mmf.
Output: Nominally 20 ohms, IV. P -P max.
Mercury Battery, Life 600 hours.
Price: $135.00

Model 202

Model 201

Regulated, Transistorized Power Supplies
Model 104 Power Supply features 0.1% regula-
tion and three metered ranges of voltage and
current. Models 101, 102, and 103 (not shown)
are compact, lightweight supplies providing volt-
age metering and 0.25% regulation. Continuous
adjustment and overload protection on all models.

Model 101: 0-8 volts DC, 0.2 amps.
Model 102: 0-14 volts DC, 0-1 amp.
Model 103: 0-30 volts DC, 0-1/2 amp.
Model 104: 0-50 volts DC, 0.1 amp.

Price $175.00
Price $175.00
Price $175.00
Price $325.00

Q
LABORATORIES

QUAN-TECH
Ouantitahve
Technology 236 Mt. Kemble Ave., Morristown, New Jersey

SEE US AT THE WESCON SHOW BOOTH 846
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IN ANALOG DATA REDUCTION SYSTEMS

Three companion units by Hycon Eastern provide auto-
matic indexing and high-speed access to selected data
in multi -channel magnetic tape instrumentation systems.

though other timing formats
Weighing only 15 pounds, Model 206A is stable to 1
accuracy of ± 1 second in 1 day's time.

(3,4 Tare Sea4c4
MAGNETIC TAPE SEARCH UNIT, MODEL 202, operates dur-
ing data reduction periods. On the basis of time indices
recorded on the tape by the Digital Timing Generator,
this instrument automatically locates and selects for
controlled playback the tape data included between a
"sequence start time" and a "sequence end time" spe-
cified by panel dial settings. The time index is visually
displayed as illuminated digits on a small separate
panel which may be remotely located for convenience.
Model 202 may be modified to search for timing for-
mats other than those originated by Model 201.

WIND TUNNEL TESTING

Pressure and temperature data
of missiles are referenced to
angle of attack. Model 201
records on tape a digitized
position signal for each new
angle of attack.

JET ENGINE TESTING

Digital Timing Generator,
Model 201 synchronizes all
data receiving equipment. Its
output can be piped to mul-
tiple test cells and control
rooms simultaneously.

4204 Tape 9fricie.xioff
DIGITAL TIMING GENERATOR, MODEL 201, gener-
ates numerically coded timing signals which are
recorded on magnetic tape throughout the data
recording periods, providing a precise digital
index in terms of elapsed time. The Generator
also visually displays the exact time in hours,
minutes and seconds as illuminated digits.

DIGITAL TIMING GENERATOR, MODEL 206A, FOR
AIRBORNE APPLICATIONS is a militarized ver-
sion of Model 201. A Remote Control Box
contains Power off -Standby -Operate Switch,
the Digital Clock Set, and the Time Display.
Completely transistorized, Model 206A in-
cludes a binary coded decimal system al-

are available to meet customer requirements.
part in 100,000 giving art

WESCON SHOW
Booth Nos. 1565 & 1566

1111111111MENEEIMEN
MEMEI1111111ERMIES10

MEMINIVAIRM7"_ ,4111111

MIEMLAMMEMENIMEN
MET/WMINE111111111MMEN

MISSILE AND AIRCRAFT TESTING

Model 206A generates timing
signals simultaneously with
other flight test data. Model
201 generates a timing code
format for synchronizing
ground station recordings.

Write for Technical Bulletin TSG

HYCON EASTERN, INC.
75 Cambridge Parkway Dept. A Cambridge 42, Mass.

ceramic spheres which are very
adaptable for combining with
liquid plastics in order to obtain
properties of light weight, dimen-
sional stability, resistance to heat
conduction, resistance to high
temperatures, and good dielectric
performance. One of its almost
limitless applications is as a radome
filler. Circle 224 on Reader Service
Card.

High Rate Tester
shows stress, strain
ALLEGANY INSTRUMENT CO., INC.,
1091 Wills Mountain, Cumber-
land, Md. Need for more data on
physical properties of materials has
led to the development of the
model 625B high rate tester. This
tensile testing machine consists of
separate loading and recording sta-
tions for remote testing. It features
essentially constant deformation
rates, continuously variable from
4 to 8,000 in. per min to permit
precisely determining changes in
materials characteristics at hereto-
fore unavailable rates of loading.
The 625B produces a convenient
photographic record calibrated in
terms of stress, strain, and time.
Circle 225 on Reader Service Card.

Servo Motors
velocity damped
MECHATROL, a division of Servo-
mechanisms, Inc., 1200 Prospect
Ave., Westbury, L. I., N. Y. To
provide low cost servo loop damp-
ing, a compact new velocity damped
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400 cycle servo motor in BuOrd
size 11 has been developed. The
1ii in. long unit employs an adjust-
able magnetic damper as an integral
part of its assembly. Damping is
accomplished by the relative mo-
tion between a low inertia drag cup
fixed to the rotor and an adjustable
stationary permanent magnetic
field. Adjustment of a screw at the
rear of the motor can vary the no
load speed of the motor from 5,500
down to 3,900 rpm. Stall torque is
0.60 oz -in. minimum. Circle 226
on Reader Service Card.

Sealed Relay
microminiature
GUARDIAN ELECTRIC MFG. Co.,
1621 W. Walnut St., Chicago 12,
Ill. Series 1005 hermetically sealed
continuous duty microminiature
relay is designed for low-level cir-
cuitry. Contact arrangement is 2

pdt. Contacts carry rating of 3

amperes at 125 C per MIL -R-
25018 and 2 amperes at 125 C per
MIL -R-25018 and MIL -R -5757C;
no exceptions. Full details are avail-
able on request. Circle 227 on
Reader Service Card.

Solderable Coating
protects components
COLUMBIA TECHNICAL CORP.,
61-02 Thirty -First Ave., Woodside
77, N. Y. Type E-9911 protective
solderable coating requires no mix-
ing with other materials or thin-
ning of any kind for application. It
can be sprayed, dipped or brush
applied. Since it is solderable, a

component or components may be
removed or added without the
necessity of a chemical or mechani-
cal removal of the coating. Dielec-
tric strength is 3,000 to 4,000
v/mil in coating thicknesses of
0.00025 in. to 0.0005 in. Humidity
cycling conforms to MIL -E -5272A
specs. Circle 228 on Reader Service
Card.

PLAIN TALK ON
TANTALYTIC* CAPACITOR

AVAILABILITY
It's time for plain talk on the facts of tantalum electrolytic
capacitor availability. There is no "availability" problem
as far as General Electric is concerned.
Here's why:
 No metal shortage-Stocks of capacitor -grade tan-

talum have doubled within the past year.
 No production capability shortage-General Electric's

production facilities have tripled in the past year.
 No delivery bottlenecks-General Electric's improved

manufacturing processes and techniques have virtually
eliminated production rescheduling.

 Few military directive priorities-Since the supply of
Tantalytic capacitors has met demand, the military
requirements can be met without directive priorities.

This is why we say-now and in the future, General Elec-
tric will continue to provide Tantalytic capacitors in the
types and ratings you want-when you want them.

For specific information on Tantalytic capacitor ratings,
prices, deliveries, contact your nearest General Electric
Apparatus Sales Office or write to General Electric Co.,
Section 449-4, Schenectady 5, N. Y.

*Registered trade -mark
of General Electric Co.

**Trade -mark of
General Electric Co.

SOLID TANTALYTIC CAPACITORS
-for transistorized circuit appli-
cations-rated up to 60 volts,
polar units only-sizes down to
0.125 inches by 0.250 inches.

125C TANTALYTIC
CAPACITORS-for
aircraft electronic
systems - ratings
10-180 mfd, 30 to
100 volts. Sizes Vs to
1 inches in height.
Also tubular, dou-
ble -cased units.

KSR** TANTA-
LYTIC CAPACI-
TORS-for mis-
siles, radar, air-
borne electronic
equipment appli-
cations-ratings
up to 3500 mfd-
three case sizes
1.375, 2, 2.5 inch-
es in height.

85C TANTALYTIC CAPACITORS
-for applicatiores requiring high
quality but where temperatures
are less severe.

GENERAL ELECTRIC
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ADVANCED DESIGN

//taj
SUB -MINIATURE RELAY

HUSKY STYLE 506
for Critical Applications in
Low Level Circuits and for
General Purpose Use on Air-
craft and Missiles

STYLE 506 RELAYS -designed to
meet the requirements of MIL -R-
25018 (USAF)-are now in pro-
duction at Price Electric Corporo-
tion. They are available in two
types - for low level operation,
and standard design for general
purpose use. Both are hermetically
sealed.

COIL DATA: Standard DC volt-
age is 26.5 VDC with DC coil
resistance of 400 ohms -I- 10%
at 25C.

DUTY: Continuous

CONTACTS: Contact arrangement
is DPDT. Standard contacts are
suitable for low level circuits or
general purpose use. Normal rat-
ing is 2 amperes, non -inductive
at 26.5 VDC.

life in excess of 20,000,000 cycles.
Exceeds 750,000 cycles at 2 am-
peres non -inductive.

CONSTRUCTION:
Low -Level Circuits

-special design permits isolation
of all organic materials from the
contact chamber. Each relay is

assembled under "ideal" condi-
tions in air-conditioned, pressur-
ized room.

General Purpose
-standard design, without the
isolation feature.
New balanced armature design
gives high immunity to shock,
vibration, and acceleration.
Two types of terminals available
-solder (illustrated) or plug.

WEIGHT: 1.5 ounces

Write for Bulletin No 5

1 /CORPOR A T I O N

635=-0.

32

25"
I

14-.875
I"

116

2 Mtg. Holes
.125 Die

- .

NOTE: When ordering, specify
whether for "Low Level" or
"General Purpose" use.

Actual Size

FREDERICK, MARYLAND

Literature of
MATERIALS

Plastic Laminates. Taylor Fibre
Co., Norristown, Pa. Copper -clad
plastic laminates for electronic
printed circuits are the subject of
a new technical bulletin. It de-
scribes the laminates as a combina-
tion of high -purity rolled copper on
superior plastic base materials. Cir-
cle 229 on Reader Service Card.

COMPONENTS

Filter Capacitors. General Elec-
tric Co., Schenectady 5, N. Y.
Bulletin GEA-6819, 6 pages, gives
detailed information on the descrip-
tion, operation and application of
filter capacitors designed for com-
puter circuits where high reliabil-
ity and long operating life are de-
sired. Circle 230 on Reader Service
Cord.

Magnetic Modulators. General
Magnetics Inc., 135 Bloomfield
Ave., Bloomfield, N. J. A four -page
folder illustrates and describes a

line of miniaturized Mag Mod mag-
netic modulators. Electrical and
mechanical specifications are in-
cluded. Circle 231 on Reader Serv-
ice Card.

Motor Catalog. Globe Industries,
Inc., 1784 Stanley Ave., Dayton 4,
Ohio. A 10 -page catalog describes
four basic models and sizes of mini-
ature d -c p -m and wound field mo-
tors, associated and often inter-
changeable spur and planetary gear
boxes, governors, and radio noise
filter. Circle 232 on Reader Service
Card.

Permanent Magnets. The Indi-
ana Steel Products Co., Valparaiso,
Ind. Catalog PR -19 lists over 70
cast Alnico V magnets and over 30
sintered Alnico II magnets, in ad-
dition to demagnetizers and a com-
plete line of electro and permanent
magnetizers. Circle 233 on Reader
Service Card.

Silicon Rectifiers. Transitron
Electronic Corp., 168 Albion St.,
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the Week
Wakefield, Mass. Data sheets on
three new families of silicon recti-
fiers are now available. They cover
high voltage types, subminiature
group, and 50 ampere rectifiers.
Circle 234 on Reader Service Card.

EQUIPMENT

D -C Power Supplies. Gow-Mac
Instrument Co., 100 Kings Road,
Madison, N. J. A single -sheet bul-
letin covers the series 9293 d -c
power supplies designed for operat-
ing thermal conductivity cells for
gas chromatography or other instru-
mental gas analysis. Circle 235 on
Reader Service Card.

Receiver Recorder & Controller.
Bailey Meter Co., 1050 Ivanhoe
Road, Cleveland 10, Ohio. Sixteen -

page product specification E12-5
contains details of newly developed
plug-in components for the re-
corder. In all, 12 types of receivers,
controllers, retransmitters, and di-
rect measuring devices from which
the recorder may be custom-built
are described. Circle 236 on Reader
Service Card.

FACILITIES

Facility Brochure. Levinthal
Electronic Products, Inc., 760 Stan-
ford Industrial Park, Palo Alto,
Calif. An eight -page folder presents
the story of personnel, research,
development and manufacturing
activities; and product activities at
the company. Circle 237 on Reader
Service Card.

Servo Construction. Gap Instru-
ment Corp., 33 S. Grove St., Free-
port, L. I., N. Y. Producing lim-
ited quantities of servo computing
units and gear trains is very expen-
sive in terms of dollars and elapsed
time. Bulletin ICS 165 discusses
the company's "Instrument Con-
struction System" by means of
which the elapsed time to produce
a satisfactory unit was reduced
from months to days. Circle 238
on Reader Service Card.

See your

CHICAGO

STANDARD

distributor
for your

widest choice
of STOCK

transformers

10K

ACTUAL
SIZE

A

S S

s ri
STO

150 MW GROUP; 21/22" xl3Ao" x s./8"; wt. 0.65 oz.
Stancor
Part No. Application

Turns Ratio
PrI. to Sec.

Impedance in Ohms
PH. See.

TA -18 Input 1.00:45.5 30 C.T. 50,000
TA -19 Interstage 3.08:1 100 C.T. 10 C.T.
TA -20 Output 5.22:1 350 C.T. 4, 12
TA -21 Output 5.53:1 500 C.T. 4, 8, 16
TA -22 Interstage 3.16:1 500 C.T. 50
TA -23 Output 5.65:1 600 C.T. 4. 8, 16
TA -24 Interstage 10.0:1 500 C.T. 50,000
TA -25 Output 6.75:1 825 C.T. 4, 8, 16
TA -26 Output 9.80:1 1,250 4, 12
TA -27 Interstage 4.08:1 1,200 20,000 C.T.
TA -28 Interstage 1.65:1 1,500 500 C.T.
TA -29 Output 11.8:1 2,500 4, 16
TA -30 Interstage 1.00:1.22 5,000 C.T. 7,500 C.T.
TA -31 Interstage 1.00:1.41 5,000 C.T. 10,000 C.T.
TA -32 Interstage 1.00:4 5,000 C.T. 80,000 C.T.
TA -33 Output 24.6:1 10,000 C.T. 4, 8, 16
TA -34 Interstage 14.0:1 10.000 200 C.T.
TA -35 Interstage 2.24:1 10,000 2,000 C.T.
TA -36 Interstage 1.83:1 10,000 3,000 C.T.
TA -37 Output 5.55:1 400 C.T. 11
TA -38 Interstage 3.44:1 500 C.T. 150 C.T.

300 MW GROUP; 'Me' x 15/a" x 34"; wt. 1.2 oz.
TA -39 Output 3.08:1 100 C.T. 4, 8. 16
TA -40 Output 3.27:1 160 4, 8. 16
TA -41 Output 5.00:1 400 C.T. 4. 8, 16
TA -42 Output 5.60:1 500 C.T. 4, 8, 16
TA -43 Output 6.63:1 700 C.T. 4, 8, 16
TA -44 Output 12.5:1 2,500 4, 8, 16
TA -45 Output 13.7:1 3.000 4, 8, 16
TA -46 Interstage 8.17:1 100,000 1,500 C.T.
TA -47 Input 1.00:14.1 1,000 C.T. 200,000 C.T.

Complete details about these new units are available in STANCOR Bulletin 546,
available from your distributor or by writing direct to Chicago Standard.

5K

2K

2 1K

cc

,4+.: 500

A

200

SINGLE ENDED
CLASS A STAGES

A
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C

I I

SUPPLY VOLTAGE

A 4.5V
6V

C 9V
D 12V
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5

0
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F
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F12V
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A

" 0 20 50 100 200 500 1000 17' 50 100 200 500
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CHICAGO STANDARD TRANSFORMER CORPORATION
3502 ADDISON STREET CHICAGO 18, ILLINOIS

Export Soles: Roburn Agencies, Inc., 431 Greenwich St., New York 13 N.Y.

1000

ELECTRONICS engineering edition - August 1, 1958 CIRCLE 100 READERS SERVICE CARD 137



PLANTS and PEOPLE

WESCON Program and Show Guide
IT'S LESS THAN three weeks awaN -
the 1958 Western Electronic Show
and Convention-and the outlook's
exciting, promising. From Aug. 19
through 22, L. A.'s Ambassador
Hotel and Pan Pacific Auditorium
will play host to an estimated 30,-
000 WESCON conventioneers,
predicts Walter E. Peterson, con-
vention director (picture).

The visitors will be offered 42
technical sessions and 210 papers.
Four circus -type tents will be re-
quired to supplement Pan Pacific's
huge display area. Nine hundred
exhibit booths will be manned by
personnel from 700 different com-
panies.

According to technical program
chairman R. C. Hansen, trend of
papers is more than ever toward
specialties - antennas, microwave
tubes, transistors, components, etc.

Hansen reports better -than -usual
talks are indicated by increased
availability of visual aids and other
facilities, and by use of a special
booklet on presenting WESCON
papers. The booklet was prepared
by members of IRE's professional
group on engineering writing and
speech.

Two special technical sessions are

scheduled for Aug. 20-"Biological
Measurement Problems" and an
invited -paper session on "Industry
Looks at Fusion Power".

For the first time, all WESCON
displays featuring electronic pro-
duction materials and equipment
will be housed together in one
pavilion.

The full program follows:

I -Tuesday, August 19
9:30 a.m. to Noon-Embassy Room

COMPUTER APPLICATIONS
"Data Preparation for Numerical Control of Ma-

chine Tools" by H. D. Huskey and D. E. Trumbo,
Bendix.

"A Library of Blip Samples for Use in the Realis-
tic Simulation and Evaluation of Automatic Radar
Data Processing Systems" by C. M. Walter and H.
M. Willett, USAF.

"GCA by Automatic -Voice Data Link" by J. J.
Fling and M. H. Notham, Gi

"A Computer Simulation Chain for Research on
Picture Coding" by R. E. Graham and J. L. Kelly,
Jr., Bell Labs.

2 -Tuesday, August 19
9:30 a.m. to Noon-Sunset Room

RELIABILITY I
"Design Techniques for Upgrading the Reliability of

Weapons Systems During Flight Readiness Checkout"
by M. A. Patterson, Radioplane.

"Reliability and Engineering Colleges" by C. A.
Krohn, Motorola.

"The Confidence that Can be Placed on Various
Reliability Tests" by C. Ryerson, RCA.

"Optimum Design for Reliability-The Group Re-
dundancy Approach" by J. H. S. Chin, Sperry Gyro-
scope.

"Integrating Reliability Considerations Into Systems
Analysis" by J. B. Heyne, Hughes Aircraft.

3 -Tuesday, August 19
9:30 a.m. to Noon-Boulevard Room

TELEMETRY
"Theoretical Data Acquisition Analysis and Practi-

cal Appraisal of Existing Airborne Systems" by B. M.
Gordon and R. D. Jorup, Epsco, Inc.

"A Compatible PCM/FM/System" by P. E. Benne-
witz and H. B. Boding, Galion Inc.

"A PAM/PDM Decommutator" by E. D. Heberling
and J. M. Sacks, U.S.N.O.L.

"Transistor Airborne PDM Systems" by D. A.
Williams, Jr., Bendix.

"High Acceleration Telemetering" by T. D. Horning,
Bendix.

4 -Tuesday, August 19
9:30 a.m. to Noon-Ambassador Ballroom

INFORMATION THEORY
"The Prediction of Derivatives of Polynomial Signals

in Stationary Additive Noise" by I. Kanter, RCA.
"Predictive Quantizing of Television Signals" by R.

E. Graham, Bell Labs.
"Optimum Linear Estimation as the Limit of Sam-

pled Data Estimates" by P. Swerling, Rand Corp.
"Random Function Probability Distribution after a

Nonlinear Filter" by G. O. Young, Hughes Aircraft.
"Statistical Invariance of Noise in Sampled Data

Systems" by S. A. Zadoff, Sperry Gyroscope.

5 -Tuesday, August 19
9:30 a.m. to Noon-Venetian Room

MICROWAVE THEORY AND TECHNIQUES I
"Mode Conversion Filters" by E. A. Marcatili, Bell

Labs.
"Properties of the H -guide for Microwave and Mili-

meter Waves" by F. J. Tischer, Ohio State U.
"The Effects of Mode Conversion in Long Circular

Waveguide" by W. D. Waiters and H. E. Rowe, I all
Labs.

"A New Class of Artificial Dielectrics" by Ming-
Kuei Hu and D. K. Cheng, U. of Syracuse.

"A Frequency Measuring Technique Using Paramag-
netic Resonance Phenomena in the X -Band Region"
by P. A. Crandell, Sylvania.

6 -Tuesday, August 19
2:00 to 4:30 p.m-Embassy Room

COMPUTER DEVICES
"Achieving lliwdmiun Pulse Packing Densities and

Transfer Rates" by B. W. Thompson, Ampex.
"An Emitter Follower Coupled High Speed Binary

Counter" by I. Horn, Burroughs.
"Coincident Current Applications of Ferrite Aper-

toted Plates" by W. G. Rumble, C. S. Warren, RCA.
"Information Storage for Microspaee" by S. P.

Newberry. GE.

7 -Tuesday, August 19
2:00 to 4:30 p.m.-Sunset Room

RELIABILITY II
Panel Discussion: "Contract Implications of Military

Electronics Reliability Requirements"
J. Allen, Ramo-Wooldridge. H. Powell, Ramo-

Wooldridge. L. Arndt, Hoffman Electronics. J. S.
Lambert. U.S.A.F.

8 -Tuesday, August 19
2:00 to 4:30 p.m.-Boulevard Room

AIRBORNE ELECTRONIC DEVICES
"Broadband Radio Interference Generated by Air-

borne Electronic Devices Utilizing Diode Rectifiers"
by J. C. Semi, Convair.

"Compact L Band RF Unit for Air Traffic Control
Transponder" by R. Skar,

"A Precision Digital Data Acquisition System for
Instrumentation Radars" by R. Snyder, Electronic
Engineering Co.

"Earth's Rate Directional Reference" by Norman
Feldman, GE.

"Digital Computer System for Terminal Area Air
Traffic Control" by E. L. Braun and A. S. Glanopolus,
Litton.

"A Modern Approach and Landing System" by
B. Cutler, Glifillan.

9 -Tuesday, August 19
2:00 to 4:30 p.m.-Ballroom

CIRCUIT ANALYSIS AND DESIGN
"On Topological Synthesis" by M. E. Van Valken-

burg, U. of Illinois.
"Predistorted Filter Design with a Digital Com-

puter" by P. R. Geffe, Audio Development Co.
"The Design of Two -Section Symmetrical Zobel

Filters for Tchebycheff Insertion Loss" by W. N.
Tuttle, GE.

"Modern Network Theory Design of Single Sideband
Crystal Filters" by M. Dishal, FTL.

"Transmission through a Linear Network Containing
a Periodically Operated Switch" by C. A. Desoer,
IJ. of Calif.

10 -Tuesday, August 19
2:00 to 4:30 p.m-Venetian Room

MICROWAVE THEORY AND TECHNIQUES II
"The Power Handling Capacity of Slab Lines" by

G. Badoyannis, Sperry Gyroscope.
"RF Circuits for a Voltage -Tunable Magnetron" by

W. J. Gemulla, Sylvania.
"An S -Band Two -Phase Demodulator" by R. B.

NVilds, Sylvania.
"Some Notes on Strip Transmission Line and Wave -

guide Multiplexers" by D. ALstadter and E. 0. House-
man, Jr., Melpar.

"On the Solution of Some Microwave Problems by
an Analog Computer" by D. M. Byck, EAI Computa-
tion Center, and A. Norris, Varian.

II -Wednesday, August 20
9:30 a.m. to Noon-Embassy Room

PARAMETRIC AMPLIFIERS AND MASERS
"Modified Semi -Static Ferrite Amplifiers" by A. D.

Berk, L. Kleinman, C. E. Nelson, Hughes Aircraft.
"Parametric Electron Beam Amplifiers" by A. Ash -

kin, T. J. Bridges, W. H. Louisell and C. F. Quote,
11:11 Labs.

"A Parametric Amplifier Using Lower -Frequency
Pumping" by K. K. N. Chang and S. Bloom, RCA.

"Solid State Maser Systems" by R. H. Kingston,
S. H. Autler, A. L. McWhorter and J. W. Meyer,
Lincoln Labs.

"Slow -Wave Structures for Unilateral Solid -State
Maser Amplifiers" by R. W. DeGrasse, Bell Labs.

12 -Wednesday, August 20
9:30 a.m. to Noon-Sunset Room

MODERN MANAGEMENT PROBLEMS
"Minimizing Employee Losses When R and D Op-

erations Relocate" by R. F. Lander, Electronio Engi-
neering Co.

"The Role of Industry in Science and Engineering
Education" by J. Cryden, Hughes Aircraft.

"The Sales Engineer-Human 'Catalyst' of the
Electronic Industry" by H. A. Young, Packard -Bell.

"Project Direction in the Development of Avionics
Systems" by C. J. Godwin, GE.

"Does the Present Cost -Plus -Fixed Fee Contract
(live the Government the Best Deal" by B. Dempster,
Electronic Engineering Co.
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How Magnet Specialists Can Help Improve
Your Product, Cut Design and Production Costs

A close look at your product in the light of modern magnetic tech-
nology may reveal ways to improve designs and manufacturing
methods with resulting lower costs. Here's a good way to begin.

STUDY THE MAGNETS
YOU'RE USING
If your product now employs a
permanent magnet, review these
considerations:
1. Is the magnet right for the job?
2. Would a larger or smaller magnet

improve the design, permit larger
physical tolerances, etc?

Example: A manufacturer was using
Alnico V magnets in a high -quality
intercom unit. Magnetic experts
studied the design and found that
83% of the energy of the magnet
was nullified in actual operation of
the unit. Equivalent results could
be obtained with a smaller Alnico
magnet or lower cost magnetic
materials.
3. Are all close tolerances in the

design essential to the perform-
ance of the product?

Example: A radar manufacturer -
to meet required tolerances-speci-
fied an I.D. grind on a permanent
magnet used in conjunction with a
magnetron assembly. Cost of the
magnet was $2.26. Study showed
that the I.D. grind was not neces-
sary, and the new magnet price is
81.70 each.
4. Would a different magnet mate-

rial perform more efficiently in
this application?

5. Can the design of the magnet it-
self be modified for greater effi-
ciency, lower cost?

Example: A manufacturer of small
electric motors used two Alnico V
magnets and two pole pieces in a
motor assembly. These four ele-
ments have been eliminated in a
design that uses one Indox ring
magnet -a multiple saving in ma-
terial, parts and labor.

TOOLING WITH MAGNETS
Literally thousands of manufactur-
ers have cut factory costs with
permanent magnets in tooling, proc-
essing, material handling and pro-
duction devices. A partial list of the
most common applications will in-
dicate the wide range of jobs a
permanent magnet can do effectively
and at low cost.

PARTS CONVEYOR
Magnets eliminate clamps and hooks,
simplify loading and removal of parts.

CHIP RETRIEVER
Collects chips and other iron par-
ticles from coolant, lubricant, etc.

PIPE ROLL
Handles ferrous pipe and tubing at
high speed without slippage.

SHEET FANNER
"Fans" sheet steel in stacks to sim-
plify pickup and handling.

FLOOR SWEEPER
Picks up iron scrap, tools, etc. from
plant floors, drives and parking lots.

TOOL HOLDER
Keeps tools handy and orderly,
speeds work.

SEPARATORS
Magnetic pulleys, plates or drums
remove tramp iron from non-ferrous
materials in every industry.

RESEARCH AND
DEVELOPMENT
Magnetics is a highly specialized
science. Too often, competent engi-
neers who are without the required
testing facilities and experience will
spend months studying a magnetic
circuit for a proposed product, final-
izing a design that could have been
completed in a few weeks with the
help of specialists.

Nobody knows magnetics like
Indiana Steel Products . . . and In-
diana makes all kinds of magnet
materials, can recommend exactly
the right magnet for your specific
application. You are invited to con-
sult with our engineers and scientists
on any problem involving perma-
nent magnets. Write today for new
free catalog, "Cast and Sintered
Alnico Permanent Magnets." Ask
for Catalog No. 19-A8.

THE INDIANA STEEL PRODUCTS COMPANY

VALPARAISO, INDIANA

WORLD'S LARGEST MANUFACTURER

OF PERMANENT MAGNETS

INDIANA

PERMANENT

MAGNETS

IN CANADA: The Indiana Steel Products Company of Canada limited, Kitchener, Ontario
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ELECTRICAL

ELECTRONIC

GUDEBROD
lacing tape
holds knots!

Here is the lacing tape that
solves the knotty problems in
complicated harness work.
Gudebrod Flat Braided Lacing
Tape is the ultimate in knot
strength and freedom from slip.
The special Gudebrod method
of applying finishes makes the
tape stick like a fly's foot ...
knots just won't slip. Harnesses
are firm and stable when tied
with Gudebrod Lacing Tape.

For harness or winding applica-
tions-wherever unfailing per-
formance under severe envir-
onment is vital-there is no sub-
stitute for proved Gudebrod
quality. Write us your problems
... ask for samples of Gude-
brod Lacing Tape today.

"Be sure to visit Gudebrod
Booth 334 at the Wescon Show."

GUDEBROD
BROS. SILK CO.

ELECTRONICS DIVISION
225 West 34th Street, New York 1, N.Y.

EXECUTIVE OFFICES
12 South 12th Street, Phila. 7, Pa.

13 -Wednesday. August 20
9:30 a.m. to Noon-Boulevard Room

INSTRUMENT TOOLS
"Millimicrosecond Kerr Cell Camera Shutter" by

A. M. Zarem, F. R. Marshall, S. M. Hauser, Eleetro-
Optical Systems.

"A Precision Delayed Pulse Generator as a Variable
Time Interval Standard" by D. Hartke, lI. Willrodt,
and D. Broderick, Hewlett-Packard Co.

"Development of a Transistorized Voltage Controlla-
ble Frequency Source" by W. B. Sander and W. E.
Wilke, Gilfillan.

"Broadband Stabilized Microwave Generators" by
J. Huie and C. Eisaman, Stromberg-Carlson.

"Operational Feedback and Data Processing Ampli-
fiers" by S. Sem-Sandberg and It. A. Smith, Consoli-
dated Electrodynamics.

"Broadband Waveguide Bolometer Mounts" by L. I.
Kent, Nerds.

14 -Wednesday, August 20
9:30 a.m. to Noon-Ballroom

CIRCUIT DESIGN
"Graphical Interpretations for Frequency Trans-

formation" by John L. Stewart, USC.
"Optimum Synthesis of RC Ladder Networks" by

A. l'aige and E. S. Kull. U. of Calif.
"A New Design Method for Coupling Networks with

Applications to Broadband Transistor Amplifiers and
Antenna Matching" by P. A. Ligomenides, Stanford U.

"Some Developmental Techniques Concerning Dis-
tributed Amplifiers and Virtual Delay Lines" by
W. J. Judge, DuMont.

"The Synthesis of Multi -Channel Amplifiers" by
B. F. Barton, U. of Michigan.

15 -Wednesday, August 20
9:30 a.m. to Noon-Venetian Room

AUDIO
"Experiments with Speech Using Digital Computer

Simulation" by E. E. David, Jr., M. V. Mathews and
H. S. McDonald, Bell Labs.

"A Survey of Speech Bandwidth Compression Tech-
niques" by S. J. Campanella, Melpar.

"The Four -Track Stereotape Magazine for Home
Hi-Fi" by It. J. Tinkham, Ampex Corp.

"A Versatile Compressor -Limiter Audio Amplifier
for Studio Use" by E. W. Templin, Westrex Corp.

"Audio Characteristics of l'iano Tones" by J. P.
Quitter, Baldwin Piano.

16 -Wednesday, August 20
2:00 to 4::91 p.m.-Embassy Room

INDUSTRY LOOKS AT FUSION POWER
"Electrical l'ower 1'1 oblems in Fusion Research"

by II. Hurwitz, GE.
"Spectroscopy Aspects of High -temperature Fusion

Research" by S. Cunningham, General Atomics Corp.
"Ultra -high Vacuum Research in Support of the

Thermonuclear Fusion Power Program" by W. Lange,
Westinghouse.

17 -Wednesday, August 20
2:00 to 4:30 p.m-Sunset Room

TRANSISTOR CIRCUITS
"A Wide -Range Junction Transistor Audio Oscil-

lator" by M. A. Melehy, Michigan State U.
"Comparisons Between Multiple and Single Loop

Transistor Feedback Amplifiers" by E. M. Davis,
Stanford U.

"The Root Locus Design of Transistor Feedbacks
Amplifiers" by D. 0. Pederson and M. S. Ghausi,
U. of Calif.

"Techniques for Stabilizing All -Transistor DC
Amplifiers" by M. Klein, Cohn Electronics.

"Squared Input Stages for low Level Transistor
Amplifiers" by K. Hinrichs and B. Weekes, Beckman
Instruments.

18 -Wednesday, August 20
2:00 to 4:30 p.m-Boulevard Room

AUTOMATIC CONTROL
"Compensation of Multi -Loop Control Systems" by

D. Lebell and M. Mandell, Gardena, Calif.
"Optimization of Compensation for Cascaded Actu-

ators in a Common Feedback Loop" by G. S. A. and
E. F. Osborne, Westinghouse.

"Some Simplifying Additions to Basic Sampled -
Data Theory" by C. 0. Carlson, National Cash Regis-
ter.

"Contributions to the Analysis of Non-linear Feed-
back Control Systems" by S. L. Mikhail, U. of Calif.

"Enhanced Real Time Data Accuracy for Instru-
mentation Radars by Use of Digital Hydraulic Sens"
by It. P. Cheetham and W. A. Mulle, RCA.

19 -Wednesday, August 20
2:00 to 4:30 p.m.-Ballroom
INSTRUMENT SYSTEMS

"Space and High Vacuum" by J. It. Hafstrom and
G. C. McFarland, Scientific Engineering.

"Electronic Measurements of Missile Trajectories"
by G. 0. Perkins. WSPG.

"Drone Tracking System with Lightweight Airborne
Package" by E. J. Walcek, Radloplane.

"Automatic Telemetering Meteorological Observation
Station" by M. H. Wittmeyer, P. Boulay and B. I.
Florey, V. R. La Torre. U. of Arizona.

"An Airborne Digital Tape Recorder" by S. Cohen
and A. T. Arcand. GPL.

"An Electronic Framing Camera for Millimicro-
second l'hotography" by G. L. Clark, Space Tech-
nology Labs.

20-Welnesday, August 20
2:00 to 4:30 p.m-Venetian Room

MICROWAVE PROPAGATION
"Forward Scatter of Electromagnetic Waves by

Spheres" by W. E. Koch, J. L. Stone, J. E. Clark,
W. D. Friedle, Bendix.

"Propagation Through Random Distribution of
Spheres: I. Theory and Design of Macroscopic Gas:
II. Design of Range and Experimental Data," by
C. I. Beard and V. Twersky. Sylvania.

"Surface Waves on a Wedge" by F. Karal and S.
Karp, NYU.

"New Concepts in the Statistical Study of Tropo-
spheric Scatter Propagation Data" by L. I'. Yeti,
Westinghouse.

21 -Wednesday, August 20
8:00 to 11:30 p.m.-Endsissy Room
BIOLOGICAL MEASUREMENT IN

SPACE TRAVEL
"Survival" by Brig. Gen. 1). Flickinger, ARDC.
"Performance" by B. H. Levedahl, UCLA, and

A. W. Heatherington, ARDC.
"State of Art in Measurement" by Miss F. Van

Der Wal,
"Future Instrumentation Problems" by F. W. Lealin,

It -W.

22 -Wednesday, August 20
11:00 to 9:30 p.m.-Sunset Room

SPECIAL SESSION
PROJECT MANAGEMENT-AIRFRAME AND

ELECTRONICS VIEWPOINTS
0. Stoner, Boeing; 0. Simpson, Philco; R. L.

Shelter, GE.

23 -Thursday. August 21
9:30 am. to Noon-Embassy Room

ANALOG COMPUTERS
"Anticipatory Display Design Through the Use of

an Analog Computer" by L. J. Fogel, and M.
Dwonczyk, Convair.

"A Transistorized Trigonometric Function Gener-
ator" by II. Schmid, Link.

"An Analog Memory" by W. S. Kozak. Canadian
Westinghouse Co.

"Network Solution of the Right Triangle Problem"
by M. It. Winkler, Goodyear.

24 -Thursday, August 21
9:30 a.m. to Noon-Sunset Room

MICROWAVE AND HIGH POWER TUBES
"A Ness Design Approach for a Compact, Kilowatt.

UHF Ream l'ower Tube" try F. W. l'eterson, RCA.
"A Low Voltage Helix Type Backward Wave Oscil-

lator with Extended Tuning Range" by L. L. Man -
ingot:. Sylvania.

"Are Klystron Amplifiers Inherently Noisy" by
R. Rockwell, Varian Associates.

"A New Crossed Field Traveling Wave Tube, the
31-.1 Tube" by C. C. Johnson and G. K. Birdsall. GE.

"Design of Traveling -Wave Tubes for Airborne
Applications" by M. Nowogrodzki, RCA.

25 -Thursday, August 21
9:30 a.m. to Noon-Boulevard Room

MILITARY ELECTRONICS
"Economic Analysis in Long Term Planning of

Military Communication -Systems" by R. Krzyczkowski,
Westinghouse.

"Will Timing Systems Become Heterogeneous or
Homogeneous?" by D. R. Proctor, Electronic Engineer-
ing Co.

"Automatic Missile Systems Test Considerations"
by J. I. Davis. Hoffman.

"Frequency Multiplex Doppler Radar" by J. Gelds,
Sylvania.

"Tales Land Based System Digital Checkout Equip-
ment" by F. X. Beck, RCA.

26 -Thursday, August 21
9:30 a.m. to Noon-Ballroom

IMPROVED COMPONENT MATERIALS
"Advances in Ceramic Components" by H. M.

Schlicke, Allen-Bradley Co.
"Monolithic Structure-A New Concept for Ceramic

Capacitors" by J. Fabricius Sprague.
"Upgrading the Tantalum Capacitor" by W. H.

Roberts, GE.
"The Thermally Fused Metal -to -Ceramic Varaistor"

by R. C. Langford, Weston.
"Factors Affecting the Formation of Deposited

Carbon Film Resistors" by E. I. Doucette, Bell Labs.

27 -Thursday, August 21
9:30 a.m. to Noon-Venetian Room

ANTENNA ARRAYS
"Arbitrarily Polarized Slot Array" by H. H. Hong-

ardy and H. E. Shanks, Hughes.
"Logarithmically Periodic Antenna Arrays" by R. H.

DuHamel and D. G. Berry, Collins.
"Impedance Properties of Antenna Arrays" by S.

Melberg, MIT, and A. A. Oliner, Polytechnic Inst.
of Bklyn.

"Antenna Pattern Synthesis of the Most Truthful
Approximation" by II. P. Raabe. General Mills.

"A Rapid -Scanning Phased Array" by R. E. Miller,
A. T. Waterman, Jr.. G. K. Durfey and W. H.
Iluntleg. Jr., Stanford U.

28 -Thursday, August 21
2:00 to 4:30 p.m-Embassy Room
SPECIAL ELECTRON DEVICES

"Voltage Sensitive Semiconductor Capacitors" by
M. E. McMahon and G. F. Straube, Pacific Semi-
conductors.

"The Hall Effect Circulator-A Passive Transmis-
sion Device" by W. J. Grubbs, Bell Labs.

"Stacked Tubes in Glass Envelopes" by C. F.
Douglass, Sylvania.

"A Lightweight Kilowatt Klystron Amplifier for
CIRCLE 103 READERS SERVICE CARD
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Avila] Navigation Systems" by R. Rockwell. Varian
Associate,.

"Charm:M:1,0es and Control of Das Tube Duplexes:.
During their Recovery Time" by R. E. Ilovda and

It. Roehl, Autoneties.

29-Thursclay, August 21
2:110 to 4:::(1 p.m.- SuInct Room

HUMAN FACTORS IN ENGINEERING
Iterieo and Stininiao of Trarking

.110,11,1 to the Description at Duman
lte,poil,e" by II. T. MEIttier, System. Ter1111,1,..
and E. S. Krendel, The Franklin Instilute.

:Ktiche,i, ot a Linear Quasi-Trincifer-Funetion tot
the operator in a Nlan-Machine System" by A. S.

Jach,on, Cornell 1'.
"The Optimization of Man-31achine Control Sys

ten," by II. P. Birmingham. NM,.
''Silty!.: A Laboratory for Simulation Scuffle. of

Man -Machine Systems" by II. I). Irvin, lhll Lab,.
"Simulation of a Human Tracking Problem on the

UDEC 111 Computer" by II. Platzer, Burroughs.

30-'1'hitr,ilay. August 21
2:00 to -I p III. Rut II, a ill It111111,

MICROWAVE FERRITES
"Circular Electlic Wits-, Propagating thin (Imolai

%Vac-el/nide Containing a ciieumferentially Magnetize.
Ferrite Cylinder" by N. Kumagai, V. of Osaka.

"A Wide -Band Notiteciprocal TENI
Line Network" by E. 31. T. Jones, S. It. Colin and
.1. K. Shimizu, Slit.

"Field 1)Pplaccolent Effect.: in Dieleen ie
Ferrite Loaded Waco:Mile," by T, M. Sisal,, Dar -
laid C.

"Ferrite Line Width Measiuctocnts in a Cro, -
'oti pler by D. C. Stinson, Lockheed.

'"I'ec ('I :am la t or ' 10 11'. E. Seen [ism and (1. .1.

Wheeler. Sylvania.

31 -Thursday, .10gust 21

2:110 to 4:3(1 p.m. Ballroom
COMPONENT PARTS

"A Scriation to the Sampling rs. Rating Moonlit
on Electronic Component," by It. Hecht, it. !Meld &
.%ssoeiates.

"Design and Perfotticance of Static- Magnetie Rego
laird In' Power Supplil.," by J. T. Keefe, Silo
Electric.

"Design of Seuti-l'onductnr Magnetic Voltage
lator,'Reference Circuits for a Wide Range Of Envitiiii-
nient," 1) E. Q. Carr and K. I'. Worcester, 11E.

"Dynamic: Temperature Coefficient Mica,urement,"
by A. S. Takaes and F. Baron, l'itramon.

"Development of 7.1111 Deg fees I' Lots Los,. High
Ficsineno Cables" by E. T. !lucid, Ji. amt It.
Swell:rim, United Electrial%nicinies.

32-Thiir.lay, August 21
2:11e to p.10.- Venetian 111110111

RADIO AND TELEVISION BROADCASTING
"Field Expeiietice with the Kahn l'ompatilile Single

System In.:tidied at KDKA: Pittsburgh. Pa."
by R. N. II:union. IVestinglionse.

"Head Uruln staiiilization for Iteeinaling the N'll'SC
Color Signal" lo .1. Kabell. SIII.

"Frequency Nleastivement in the Ilroadva,t Field"
he C. .1. Cady and %V. I'. Buttelc, (tenet -al italic,.

"Iteitiore Contiol and Automatic Lugging of .131. 1,011

and TV Itriiatleasting Transmitter, and .kittimicitie
Primraniiiiitm 1.r..\\1 and F31 litoadcasting St:u item"
by P. C. Seliater, Schafer Custom Engineering.

"Automatic. Cont..' of %illisitapc Equipment at
NBC. Ott -bank" by R. 110017,

33 -Friday, August 22
9:30 a.m. to Noon-- Einlia,sy Room

SOLID STATE I
"A Famil% of Ditni,eil-Itase ;4.1 Mal 11111/11 1.11111-

Skilli," It. E. Talley, Bell
Siliron Computer Di-

ode," by .1. D. Forger and I'. Zuk, Bell
"Diode Recocery Time Mea,uretnents in the 311111

microsecond Region" by A. E. Itakanocc ski, lie II
""rtw Design and Character lot of a Di Mused

Sill cup Logic Amplifier Toiled -4.r" by L. E. Miller.
Bell Labs.

"Sit itching Time 1'lorulnt bill, for Diffused
Transi,lcir," by V. II. and It. N. Noyes,
]Pnirchitd Semiconductor Incision.

34 -Friday, August 22
9:30 a.m. to Noon-Sunset Ilium

PRODUCTION TECHNIQUES
..A Fresh Approach to Modular Packaging far

(l round Based Electronic Equipment" 10 W. Watt.
l'onsoliclated Electrodynamic,.

"Itemlatisl Flexible Printed 11.11itS" by W.
Wilkens, Sanders Associates.

"Design and Svloi -Automatic Produoion of Stacked
Ceramic Receiving nib.," by It. II. Chamberlain.

"llone%comb Strut -lure Rigidizes Printed Wiritic: for
High Vibration" by E. 0, Deitnel.

"New Oraanie Coatings for the Proteetion or
Printed Circuits i'nder Enchonmenial Condition," lo
E. Harmon, J. Heffernan and .1. Stall,. A 1111,i

Bosch .1min..

35 -Friday, .tugii,t 22
9:30 a.111. to Snug Ituuleca Id 11151111

ANTENNAS AND PROPAGATION
"The Influence of the Radar Relleetion Chataeter-

isties of the Moon on the Specifications forrill
Moon -Ea rill Communication, Systems" 10 T. lt. A.
Senior And K. 31. Siegel, C. of Mieltigan.

"\Ii1.1 01 it, I t.,111.-1. 1.1airOnti

when
weight
is a
problem

"THINK SMALL
THINK MICRODOT"

micro - miniature coax connectors,
cables, assemblies and harnesses

If your "bird" or "black box" is overweight, don't despair.
More than one million combinations of Microdot micro-
miniature coax connectors and cables are available from
stock to solve your problem without diet or exercise. Replace
beefy cables and connectors with slim, trim assemblies and
harnesses made with the exclusive Microdot process. Prompt
delivery on both standard and custom prescriptions.

Get into fighting trim . . . write for our 36 page catalog.

microdot
Our sales engineers are located in all
major cities to readily assist you in
special design and standard applica-
tions. "Think Small-Think Microdot!'

MICRODOT, INC. 220 PASADENA AVE., SO. PASADENA, CALIF.

Check your freight - sec its (It li-escon - Booths 1201 mid 1202
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Engineers & Scientists
OPPORTUNITIES IN

at melpar
For every new weapon devised a
countermeasure has followed to balance
the scale.

At Me1par a major segment of our effort
is directed toward developing electronic
countermeasures to offset the anticipated
weapons of tomorrow.

The experienced engineer with an interest in
ECM will find Me1par can offer not only
the technical challenge he is seeking but also
advancement opportunities necessary to
further his career.
Our modern and well-equipped laboratories
are located in choice suburban areas
near Washington, D. C. and Boston,
Massachusetts. These locales were selected
because of their proximity to superior
educational, cultural and recreational
facilities. Fine housing in all price ranges
is readily available.

For detailed information about openings,
write to:
Technical Personnel Representative

MELPAR Incorporated

A Subsidiary of Weatinghouse Air Brake Company

3111 Arlington Boulevard, Falls Church, Virginia
10 miles from Washington, D. C.

and Scanning Noise in Airborne Moving Target
Radars" by D. Anderson. Antoneties.

"A Concentric Loop Array" by A. C. Scla and
E. L. Boutin., USAF.

'"Theory anti Design of a Class of Lunelierg Lenses..
by J. It. llosnen, Lockheed.

"Obstacle Gain at Microwave Frequencies" by S. R.
Bradshaw, Motorola.

36 -Friday, August 22
9:30 a.m. to Noon --Ballroom
INDUSTRIAL ELECTRONICS

"A Numerical Control System for a Drivinatic
Riveter" by R. D. 'torsos and (lank 31. Lakin, Lock-
heed Aircraft.

"A High Performance 300 Mc Multi -Stage Ampli-
fier" by M. W. Hamilton anti J. W. Rush. 111:.

"Transistor Decade Counter" by Alexander SzerliP.
Packard -Bell Electronics.

"Some Digital Industrial Electronic Ss stems and
Their Military Heritages" by D. E. Wassail, Bentlix.

"Thermal Considerations in Regulated Power Slimily
Design" by Roger Wileman, Parkard-(tell.

37 -Friday. August 22
9:30 a.m. to Noon-Venetian Room

ADVANCED TELEVISION TECHNIQUES
"Techniques for Rapid Alignment of Critival Band-

pass Cirenitry" by W. A. Sebastian. CE.
"Transistorized Television Receiver" by R. It. Web-

ster and H. F. Cooke,
"Design and Use of the Chronia Key" by F. J.

Caskins. NII('.
"Scan Magnification" by D. It. Skos It's and R.

C. Morgan, Milliard Research Labs.
"Distortion Reduction In Television Reception" by

J. Ruston and W. J. Judge, Dumont.

38 -Friday. .Sugust 22
2:00 to 4:30 p.m.-Embassy Room

SOLID STATE II
"Comparison of Neutron Damage in Germanium

and Silicon Transistors" by J. W. Easley, Bell Labs.
"High Power Silicon Transistors" by 11. W. Henkels

and T. P. Nowalk, Westinghouse.
"A Medium Power Silicon Controlled Rectifier"

by D. K. Risson, CE.
"I'N 11 N Switches" by J. A. Hoerni and R. N.

Noyee, Fairchild.
"A New Diode for Switching and Oscillator" by

L. Esaki, Sony Corp., Japan.

39 -Friday, August 22
2:00 to 4:30 p.m-Sunset ROOM

MEDICAL ELECTRONICS
"The Design of Electronic Correlating Equipment

to be USIA in Medical Research" by L. M. Kaplan,
Space Technology Lzbs.

"Electronic Aids to the Service of Obstetrics" by
S. 1). Larks, UCLA.

"A Servomechanism for Automatic Res:Illation of
Breathing" by G. H. Myers, Bell Labs., and G. A.
Saxton Jr., U. of Illinois.

"Fetal Heart Rate Measurements" by W. E. Tones,
AIL.

40 -Friday, August 22
2901 to 4:30 p.m. Boulevard Room

ANTENNAS
"A Broadband, Low Sidelobe Radar Antenna" by

A. M. McCoy, J. E. Walsh, I'. F. Winter. Raytheon.
"A ('lass of Low Gain Broadband Antennas" by

B. J. Lamberty, Sylvania.
"Illuminating Curved l'assive Reflector with De-

focused Parabolic Antenna" by R. F. R. Yang.
Andress' Corp.

"Reflector -Type Periodic Broadband Antennas" by
R. E. Franks and C. T. Elfving. Sylvania.

"The 360 Degree Parabolic Torus Antenna" by
J. D. liarals. J. G. Marangoni anti W. C. Scott,
Melpar.

41 -Friday, August 22
2:00 to 4:311 p.ni.-Ballrorini

ENGINEERING WRITING AND SPEECH
"Publications anti the PI °feet Organization" by

31, IL Lowe, RCA.
"A Two -Hour Course in Report Writing" by It. E.

llolimann, IBM.
"I:11mill Slides be Used in a Technical 1'asalta-

tion?" by C. L. Lillis. Remington Rand.
"Making the, Mathematical Equation an Effective

Conummication Tool" by M. Hollander and E. J.
Podell, RCA.

"A Multi -Purpose, Multi-Audienee Speeeli Kit." by
I. Scligsolin, System Development Corp.

42 -Friday, August 22
2:110 to 4:311 p.m-Venetian Rutin'

COMMUNICATION SYSTEMS AND
VEHICULAR COMMUNICATIONS

"A Method of Improving Reception in FM Com-
munications" by H. D. Hem and M. S. Ulstad,
collins Radio.

"Effective, Split -Channel Utilization-A Challenge
to the Communication System Engineer" by C. J.
Schultz, Motorola.

"A Double Sideband Suppressed Carrier AM Com-
munications System" by J. W. Hanna, FTL.

"Application of Automatic Level Control in Tropo-
spheric. 88B Communications Systems" by A. J.
Valdasz, GE.

"Personal Radio Signalling, a Telephone Service"
by N. Monk, Bell Labs, and E. Gueonsity, Ohio 1:11
Telephone.
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EXHIBITORS

Exhibitors at the show and booth numbers are as
follows:

A

AC Electronics Inc. 712

ANIP Inc. 1228-1229
AMP Inc.. Capit roll Div 014
Abbott Instrument & Eng. ('0 1746
Accurate Instrument (M. 1016
Ace Electronics Assoc.. Inc 1809
Ace Eng. & 3Iachine Co 226
Acoustica Inc 121

Advance Relays. Electronics Div., Elgin National
Watch Co.

912215139Advanced EleMronics Mfg. Corp
Aeronutronic Systems, Inc 732
Avis), ox-Pacifie 1445-1446
Airborne Instruments Lab.. Inc 1549
Air -Marine Motors. Inc. 1612-1613
Airpax Products Co. 1120-1121
Airtron, lur. 414
Aladdin Electronics. Div. of Aladdin Industries.. 1701
Alford Mfg. l'o. 817-818
Alfred Electronics 119
Allen-Bradley Co. 1421-1322
Allied Control Co., Inc 1359
Alpha Wire Corp. 1257-1258
Altec Lansing ('orp. 1449
Alto Scientific Co., Inc 1106
Alms) Eng. Co. 1625-1626
Amerac, Inc 1129
American Aviation 13ub. 420
American Bosch Arma Corp 412 913
American Electrical Heater Co 114
American Electronics Son
American Machine & Foundry Co., Defense

Products Ilroup 521
American Mach. & Foundry Co 525-520
American Super-Tisoperature Wires 1801
American TV & Radio Co 1157R
Amperes Electronic Corp. 1731-1732
Amphenol Electronic( Corp. 1150-1151
Analogue Controls, Inc. 812
Anchor Plating & Tinning Co., Inc '317
Andrew California Corp. 1215
Antlab, Inc. 1014
Arco Electronics. Inc. 0127121

Armour Electronics. Inc.
The Arnold Eng. Co 1421-1422
Artos Eng. Co. 324
Assembly Products, Inc. 440-441
Associated Missile Prod. Corp 522
Astro() Corp. 1729

6111,47:

Atkinson Lab., Inc. 111
Attu, E -E Corp.
Atlas Precision Products Co
Audio Device., Inc., Rectifier Div 1-41
)(twat Bros Inc. 748
Harry Appleton Cm. Inc 1157-1558
Automatic Electric Sales Corp 1118-1519
Automatic Metal Prod. Corp 421
Automatic & Precision Mfg. Co 048
Aviation Week 414
Avion Dicisien, ACE Ind_ Inc 024
Avnet Corp. 417

B

161 Electronics. Borg-Warner Corp 1158
Ballantine Labs.. Inc. 1205
Barber -Colman Co. '08-909
Barnes Eng. Co. 719
Barry Controls, Inc. 1138
(Teri) Becker Co. 1237
Beektoon/Berkeic3 Div. 1314-1315
Behlinan Eng. Co 1646
Belden Mfg. Co. 1114-1115
Bendix Aviation Corp.. Pacific Div 508-509
Bend's Aviation Corp., Pioneer -Central Div 517
Bendix Aviation Corp., Red Rank Div 506-507
Bendix Aviation Corp., Scintilla Div 540-541
Bird Electronic Corp. 1529-1530
The Birtcher Corp. 510
Blaine Electronetics, Inc Outdoor Exhibit A
Bliley Electric Co. 1238
Boesch 311g. Co.. Inc 108
Bogart Mfg. Corp. 1811
Bottum Labs., Inc. 820-821
Boonton Electronic:, ('orp 937
Boonton Radio Corp 153:1-1534
Borg Equip. Div., George W. Borg Corp 1712-1713
Boston Insulated Wile & Cable Co 839
Bonin, Labs.. In: 1104

1655
211

B. Braun Tool & Instrument Co 109
The Bristol Co. 803
British Industries Corp. 1361

303
1408

Boumar Instrument Corp.
W. If. Brady Co

Bud Radio. Inc.
Burgess flattery (to.
Mundy Corp., Omaton 1)iv 1814-1815
Burnell & Co.. Inc., Pacific Div 1407
Burr -Brown Research Corp. 730
Burroughs Corp., Defense Contracts Org
Burroughs Corp., Electronic Tube Div
Burton Silver Plating
Bussmann Mfg. Div., McCraw -Edison Co

(Continued)

808-809
822-823

111A
602

MA338 is typical
of these
new tubes.
It is a significant
advance over
the conventional
6334.

Microwave Associates now offers guaranteed crystal
protection for entire life of tube . . . even under full

power and elevated temperatures.

Out of Microwave's Switching Devices
Laboratory, directed by Dr. Lawrence
Gould, comes an important advance in
duplexer tubes.

NEW KEEP -ALIVE DESIGN with new rugged-
ized windows and new stable gas fill
maintains spike and flat leakage powers
within specified limits over a wide tem-
perature range.

Duplexer loss plus interaction plus noise
generation from keep alive are controlled
within tight limits as specified by the
system overall noise figure requirement.

RETROFIT IS EASY . . . single and dual
tubes are physically interchangeable
with conventional tubes, or tubes can be
shortened if desired.

Each half of a dual tube is tested indivi-
dually to provide guaranteed performance.
Tubes for applications requiring high
repetition rate and short recovery time
are available.

FOR COMPLETE DATA about these new
TR tubes and other advanced tubes for
switching high powers with guaranteed
crystal protection at any frequency,
write or phone for specific information.

MICROWAVE ASSOCIATES. INC.
BURLINGTON, MASSACHUSETTS  Telephone: BRowning 2-3000
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Another new Raytheon development
in microwave ferrite devices ... C

ACTUAL SIZE
Raytheon KE band

circulator
TO TRANSMITTER

Specifications and Performance Data-Low-Power KE Band Ferrite Circulators

FREQUENCY RANGE 13 to 14 KMC/S
MAXIMUM VSWR 1.2 IN ANY PORT
INSERTION LOSS 0.5 DB MAX.
ISOLATION 20 DB MIN.

AVERAGE POWER
WEIGHT
LENGTH

5 WATTS
6.2 OZ.
2xe IN.

TEMPERATURE RANGE -55 to 130 C

5 -Watt K, band circulator
weighs only 6 oz.

Microwave system designers:
Raytheon's new line of three -port circulators has now been extended
to meet the rapidly growing need for KE band components and
equipment.

Like other Raytheon circulators, this 23/4 -inch KE-band unit of
permanent magnet design reduces requirements for filters and klys-
tron isolation common to systems using T -junction duplexers.

You'll want to learn about this and other new microwave ferrite
devices including isolators, fer-
rite switches, modulators and
side -band generators.

FOR COMPLETE DATA FILE

giving specifications and perform-
ance data on 12 isolators, 2 circu-
lators, new X -band switch and fer-
rite materials, please write today
to address below.

RAYTHEON MANUFACTURING COMPANY
Special Microwave Device Group

River Building No. 2, Waltham 54, Mass. Excellence in Electronics

SEE US AT WESCON-Booth 610-611

CRS -Ilytron
C & H Supply Co.
l'K Components, Inc.
The Calldyne Co., Inc

1443-1444
311

1912
1008-1009

California Industiral Purchasing Guide 838A
California Magnetic Control Corp
California Technical Industries, Div. of

Textron, Inc. 1213-1214
Cambridge Thermionie Corp. 1139
Catuloc Fastener Corp. 101-102
Cannon Electric Co., Salem Div 1517
Cannon Electric Co., Western Div 1552-1553
Capitol Radio Eng. Institute
Carstedt Sales Corp. 1870351

Carter ('arts Co 942
Cascade Research. Div. of Monogram Precision

Industries, Inc. 728
Cele° Constantine Eng. Lab. Co 911
Centralab 1520
century Electronics & Instruments, Inc 1340-1341
Chicago Standard Transformer Corp 1325
Christie Electric Corp. 542

401-402Cinch Mfg. Corp., Howard It. Jones Div
C. P. Clare & Co 1603
Clarostat Mfg. Co., Inc
Clifton Precision Prod. Co. Inc 749-750
Sigmund Cohn Corp.
Coil Winding Equipment Co 230

1159Coleman Eng. CO.. Inc
colorado Research Corp. 1724
comar Electric Co.. 1610
Communication Accessories co 1657-1658
Computer Control Co., Inc 1642-1643
Computer -Measurements Corp. 1601-1602
Earl S. Condon Co 1260
Conrad, Inc. 1720
L. L. Constantin & Co 1267
Continental -Diamond Fibre Corp. 331-332
Control Engineering, McCraw -Hill Publishing 411
Coors Porcelain Co. 333

Corn it
Deep 323Drawing CoCome

ell-Dubilier Electric Corp. 1405-1406
Corning Glass Works 1116-1117

320982

Costello & Co.
Cowan Publishing Corp.
Craig Systems
Crucible Steel Co. of America 835-836
cubic Corp. 1554-1555
Curtiss Wright Corp., Electronics Div 806-807

D

D & It Ltd 635
Daga Electric Co. 1121
Dale Products, Inc. 1165-1166
Danbury -Knudsen, Inc. 703B
Data Instruments. Div. of Telecontputing Corp.

(formerly Autron Engineering) 752
The Daven Co 1423
Harry Davies Molding Co 128
Daystrom, Inc., Transicoil Div 729
Daystrom Pacific, Div. of Daystrom, Inc -04
The Decker Corp. 744
De Jur-Antseo Corp. 1521
Delco itadio Division, General Motors 826
Deltlme, Inc. 1639
Demornay-Bonardi 605
Denpa Shinbun, Inc. 422-423
Design Tool Corp. 322
The Deutsch co 949-950
Tobe Deutsclimann Corp 1604-1605
Dialight Corp. of America 1105
Diamond Antenna & Microwave Coy 1426
Diamonite Products Mfg. Co 105
Diehl Mfg. Co 428
Dit-Nleo, Inc. 623-624
Donner Scientific Co 1211-1212
Douglas Microwave Co., Inc 646
Dow Corning Corp 104
Dres4en-Barnes Corp. 1435
Driver -Harris Co. 106
Wilbur B. Driver 135
Dry Screen Process, Inc 215
Allen B. DuMont Laboratories, Inc.1431-1432-1433-1434
Dunham -Smith Electronics 1922
E. I. DuPont DeNemours & Co.. Inc 224-225
E. I. DuPont DeNemour & Co., Inc., Poly -

chemicals Div. 208-209
Dymer, Inc. 1456-1457
Dynamic Gear Co.. Inc 594

E

ESC Corporation 927
Eastern Industries, Inc 951-952
hdeliff Instruments 947
Edgerton, Germeshausen & Grier, Inc 1627
Thomas A. Edison industries, McGraw -Edison Co..

Instrument Div.
Jackson Edwards Co
Eitel-McCullough, Inc.
Eitel-McCullough, Inc., Salt Lake

1129
1109-1110
1234-1235

Microwave
Div. 1230-1231

Elastic Stop Nut Corp. of America 325
Elco Corp. 1363
Electra Mfg. Co 408-409
The Electric Auto-Lite Co 1123
Electrical Industries 1131
Electrical Specialty CO 212
Eleetro Cords ('0 1901
Elect's) Engineering Works 1523
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AN INVITATION

TO JOIN ORO

Pioneer In
Operations Research

Operations Research is a young
science, earning recognition rapidly
as a significant aid to decision -mak-
ing. It employs the services of
mathematicians, physicists, econo-
mists, engineers, political scientists,
psychologists, and others working
on teams to synthesize all phases of
a problem.

At ORO, a civilian and non-
governmental organization, you
will become one of a team assigned
to vital military problems in the
area of tactics, strategy, logistics,
weapons systems analysis and
communications.

No other Operations Research
organization has the broad expe-
rience of ORO. Founded in 1948 by
Dr. Ellis A. Johnson, pioneer of
U. S. Opsearch, ORO's research
findings have influenced decision -
making on the highest military
levels.

ORO's professional atmosphere
encourages those with initiative and
imagination to broaden their scien-
tific capabilities. For example, staff
members are taught to "program"
their own material for the Univac
computer so that they can use its
services at any time they so desire.

ORO starting salaries are com-
petitive with those of industry and
other private research organiza-
tions. Promotions are based solely
on merit. The "fringe" benefits
offered are ahead of those given
by many companies.

The cultural and historical fea-
tures which attract visitors to
Washington, D. C. are but a short
drive from the pleasant Bethesda
suburb in which ORO is located.
Attractive homes and apartments
are within walking distance and
readily available in all price ranges.
Schools are excellent.

For further information write:
Professional Appointments

OPERATIONS RESEARCH

OFFICE 1°R°1

The Johns Hopkins University

6936 ARLINGTON ROAD
BETHESDA 14, MARYLAND

Snap -action

THERMAL TIME DELAY RELAYS

"5" Series -single -pole, double -throw

For military and industrial applications
Time delays - 3 to 60 seconds
Small size - miniature

 Wide ambient range
Hermetically sealed

The "S" Snapper is part of the new Curtiss-
Wright Thermal Time Delay Relay line which
includes:
H -Series

- vibration resistant, for missiles, aircraft
IR and STR

- instant reset, voltage compensated
MR and CR

- double -throw, fast reset, no chatter
K, G and W

- economical, low-cost, stocked

For our new catalog, write or phone Electronics
Division, Components Dept., Carlstadt, New
Jersey, GEneva 8-4000.

ELECTRONICS DIVISION

CURTIISS=WAHCHTE
CORPORATION  CARLSTADT, N. J.

CIRCLE 108 READERS SERVICE
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111111111Momm1111111111111111111
1111Pr'" -111111111THE MOSELEY am"
Atxrc)FeINF:

X -Y - RECORDER
*with TIME BASE

;111111111

Model 3 S

new innovation in X -Y Recorders incorporating on the X-axis a TIME BASE or SWEEP 1
CIRCUIT which may be used in numerous applications requiring the plotting of

one variable against time. Standard two -variable plotting capability, when
desired, is not impaired.

FEATURES
 5 calibrated time intervals at 5, 10, 50, 100, and 500 seconds for

full scale pen travel on X-axis
 11 input ranges from 5 millivolts to 500 volts on each axis.

 One-half second full scale recording speed
 Better than 0.25% accuracy

Write for complete information

F. L. MOSELEY CO.
409 N Fair Oaks Avenue

Pasadena, California

III4IIIMIMMInno11111111111111111
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... important evidence of
Vitro leadership in systems
engineering coordination

Our contributions to the system coordination of the
Polaris program are another important milestone in
Vitro's forward march in the field of guided
missile and underwater weapon systems.

Polaris is only one of several exciting projects
being tackled by our professional staff. If you are
an experienced engineer or physicist and would like
to explore the unusual combination of advantages
available at Vitro, please . . .

Write to: Manager, Professional Employment
Vitro Laboratories, Dept..106
14000 Georgia Avenue, Silver Spring, Maryland

ccLABORATORIES
Division of Vitro Corporation of America

E1ee12.0 Instruments. Inc 029-0311
Electro-Nleasni anent s. Inc. 1411-1 II::
illectro-Mechanical Specialties CO.. Inc 838
Eleetro- Pulse. Inc. 1845-11;41;
Eleetro-Snap Sw iti;11 & 511g. Co 1913-001
I:1191'0 Sit itch I 'orp -41
Illectro- Voice, Inc. 1113-010
Elver ronic Asmiciateo, Inc SIJI -9112
Electronic Communications, Inc 421-421
Elect milk Enclosure', Inc
Elecrionie Eng. Co. Calif 1227
171 ,1 tintie Industries 111-1
C hot Hen ie o 112
I.:1,91;mile Plating Serv., Inc "13.
1;:lio.t Haile Research Assoc., Inc 1'411-11;41
Eleetronic Tube Corp 1509
Electronics. A 11cl:raw-Hill Publication 4111

Elgin Metalformers Corp 1 117 - 153$
Eire, son & TM' ^28
Frank .0, Emmet Co 1158

re Devices Prod, Corp 12113-12114
Endevcil Corporation 1548
Engelhard DultHt rico, Inc 1817-1818
Engineered Elivtronies Co 929
Eps,'o, Inc 1-117-1500
Erie Resistor Corp 13411

Wire Corp. ,,l' I 'alifornia 527-128
Es hank. Engineering Co "21

F

F -It 31:whine Work,. Inc 1 71-1.,411
Fairchild Control": Corp., Components 1/1v...11217-10118
Fa rchi I.1 Selllie01111111101. Corp 1,1:17

Fan,tvel Metallurgical Corp 010.1119
Farwell Metal Fabricating 007
Federal Eleetile Corp 17118

Federal Instruments, Industrial Product":
1T&T Corp. 134.1-13.13

Federal Shock Mount Corp
Federal Telephone & Radio Co 1402
Fent% al Electronics, Inc -11
Ferranti Elect rte. Inc 674
Filmolim Corp.
Moro, Inc. 1602
Fill, on Co.. Inc 1118 1119
John Fluke 511g. Co., Inc 17311

Ford Instrument 110 I

Formica 'orp. 211;-217
Franklin Electronic., Inc 401
Fle,111.111," SII11111:11i1,, Inc 1251-125g
1,1unn.. TilnotIco, Inv 1111,2

G

C. It. Components, Inv 011.111

C -T, 1111

C. -1T 'Laboratories Inc 191 -

The Ca rrett Corp 9111-917
Gates Itaili9 Co 11

K. Oeist ('0 119

General Bronze Corp. 7-;
ieneral Cement Mtg. Co 18171:
leuvi al Chemical Ili,., .%llied Chemical & Dye (',,r p.31 ;

al 1 'mit rols Co.
GE Capacitor Dept. -911-171)

(117 Defeo,..; Electronic,: Div 313-510
I E Lam', Di, 1124-,'",
'IF: Light Mil. Electronic Equip. Dept 871-q""
1:E Semiconductor Dept. 11107- 1 evo

C II Specialty Components Div 1-10
11E Texolite Dlv. 210

T1.811401.1111.1. IreaSltrelllentS, Industrial Prod..
Div, 517-710

GE Tube Dept.
(;..npiai Electronics Labs.. Inc
ceneral Findings & Supply Co
tieneral 'intent Corp. 100:1 1801
1:i'llu Hal Pre -I -ion Lab.. Inc 1504
;reel al Muth. en, 171' 1117

11119 Hal Transktor Corp. 17'1-1717
cenioen. Inc. 1707-1704
Geri och Product,. Me 1210-1219
G. M. (Varmint & Co.. Tile 1(1117,10:6
51. ii. Gilbert. Inc 11117

Girard -Hopkins 114'
Eleetrival Mfg. en 1-17.

IHobe Indust] I co. Inc 1007
I:., Engineering 1744

:011(1- ElVei tie AIN. CO 9112

Gordo,: Corp. 140
1,. (Iort. & Aso 1705

Granger .1 sane' ates 11:07
1; rant & Hardware Corp 112
Gray11111, incorporated 53(1

riremar Mfg. ('n.. Inc 1'112
Cuarilian Electric Mfg. Co 1747
I :11fit.1110.1 Bros. Silk Co.. Inc 174
1.19 11,1deman Cn 511-.512
17111,..11 1,11111StlieS. Inc 1200-1200
w. 1.. E. Gurley 740

I -ill;

H

I lallamore Electronics Co 412-413
A. HallIburton, Inc 1920-1921
W. J. Halliday Co 1918-11119A.
Hansen NHL Co., Inc 941
Hastings -Baptist, Inc. 1859
Harrison Laboratories, Inc 918
Ifay.len Publishing Co.. Inv 445
The A. W. Haydon 110 813-814
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It Costs You $10,000 to Hire
and Train a New Man

but Only $100 a Year

to Own and Use an

E -A Recorder

For the cheapest help you can

have in your plant, ask for
Catalog No. 657-E

"The Meter With a Record" For Over 50 Years

The ESTERLINE-ANGUS Company, Inc.
Pioneers in the Manufacture of Graphic Instruments
Dept. E, P. O. Box 596, INDIANAPOLIS 6, INDIANA

CIRCLE 111 READERS SERVICE CARD

specialists
COMPLETE LINE for every Military and Special
purpose .. in PRODUCTION QUANTITIES ... or
CUSTOM DESIGNED io your specific requirement.

syntronic
INSTRUMENTS, INC.

100 Industrial Road, Addison, III., Phone KIngswood 3-6444
112 KcAri6.:4 4cr0

ELECTRONICS engineering edition - August 1, 1958

Whether you need

SILICON
RECTIFIERS
rated at 500 mils

or 10 amps

or 200 amps

or tube
replacements

Orlarsz lot ill_
Silicon Rectifiers cover the com-
plete range. Write for complete
information or send an outline of
your requirements.

We'll see you at the Wescon-
Booth 1326

SARKES TARZIAN, INC.
RECTIFIER DIVISION

DEPT. D-3, 415 N. COLLEGE AVENUE
BLOOMINGTON, INDIANA

In Canada: 700 Weston Road. Toronto 9. Te!ephone Rogers 27535
Export: Ad Auriema, Inc., New York Cdy

CIRCLE 113 READERS SERVICE CARD 147



BOOTH 738-At The WESCON SHOW-WILL DISPLAY

Laminated Contact Materials

INDUSTRIAL DIVISION

Precision
products of

precious metals
include slip rings,
micro brushes con-

tact rivets, buttons,
spring contacts and

bar contacts.
Complete engineering
and tooling facilities
for custom manufactur-
ing. Prompt quotations
and recommendations

upon inquiry.

All industrial mill forms of precious on
non ferrous contact materials - solid

laminated - custom made to exact
specifications. All standard and

many special alloys of gold, silvo
platinum and palladium.

Standard laminated forms
include toplay, overlay,

inlay, thrulay and edge
Solid Coin Silver Wav

guide Tubing. Custxr
Rerolling and

redrawing.

INDUSTRIAL DIVISION

GENERAL FINDINGS
AND

SUPPLY COMPANY

Electronic and Electrical Components

We build our business on prompt deliveries at competitive prices.
SALES OFFICES:

NEW YORK  ATTLEBORO, MASS.  CHICAGO  LOS ANGELES

Heath Company, Div. of Daystront Inc 726-727
Heinemann Electric Co 404-405
Helipot Corporation 1351-1352
Hermetic Seal Corp 1232
Carl Herrmann Associates 1611
Hetherington, Inc. 1460
Hewlett-Packard Co. 1450-1451
ilexacon Electric Co 133
The Hickok Electrical Instrument Co 701-702
Ili -G, Inc. 705
J. T. 11111 l'o 1436
Iiitempt Wires, Inc 608
Hoffman Electronics Corp 545-546
Hopkins Engineering Co 910
Houghton Laboratories, Inc '109
Hub- Pot, Inc. 1511
Huggins Laboratories, Inc 1650-16.51
Hughes Aircraft Co., Airborne Systems Div 1812-18'
Hughes Aircraft Co., Products Div 1401-14
Itycon Eastern, Inc 1565-15.,

Industrial Products Co., Div. Aniphenol Electronics
Corp. 703A

IT&T Components Div. -Rectifiers 1404
1T&T, Components Div., Tubes, Kuthe Laboratories,

Inc. 1403
IT&T, Industrial Products Div 1466
IT&T Labs. 1461
The Indiana Steel Prods. Co 446
Induction Motors Corp 1243A
Industrial Products Co., Div. of Amphenol

Electronics Corp. "03
Industrial Tectonics, Inc. 135
Industrial Test Equip. Co 1917
The Institute of Radio Engineers 1417
Instrument Development Lab. 924
Instruments Publishing, Inc 1141
Inso Products, Ltd 1905

1319
International Electronics Research Corp. ....1336-1337
International Instruments, Inc. 1 561
International Rectifier Corp. 1447-1448
International Resistance Co 1147-1148
Iron Fireman Mfg. Co., Electronics Div 1261-1262

James Vilirapowr 916
1-11-T Instruments, Inc '849
Jefferson Electronic Prod. Corp 841
J -F Sales Co. 514
JFD Electronics Corp 1-42
J -V -M Microwave Co 1750
Bill Jack Scientific instrument Co 823
Jennings R84110 Mfg. Corp 1535-1536
Jerrold Electronics Cori) 720-721
Samuel O. Jewett l'o 16511

K

Kay Elect stir Co
Kearfott Co., Inc., Microwave Div
Kearfott Co., Inc., Servomechanisms Div
Keithley instruments, Inc
Kellogg Switchboard & Supply l'o
Kennet Company
D. S. Kennedy & Co 1913 (Outdoor Esh 111
Kepco Laboratories, Inc 1142-1143
Wayne Kerr Labs.. Ltd .940
Key Enterprises 1619
Key Resistor Corp 1100
Kidwell, -Inc. 10::
King Engineering Co 1911
Kingsley Stamping Mach. Co., Electronics Div 307
Kin Tel 1413-1414
Kittleson Co
Knight Electronics Corp
The James Knights 170
Kulka Electric Cory

643
Si'
810

1648
1465
845

L

1562-1563
1013-1014

1335
1221

Laboratory for Electronics, Inc ......... 1506
Lambda, Electronics Corp 343
Lavoie Laboratories, Inc 150:1
Leach & Garner, Ind. Div 71s11
Leach Corporation 1152-11,,
0, H. Leland, Inc
Ward Leonard Electric. Co 1'1,7
Lerco Electronics, Inc
Levinthal Electronic Prod., Inc
Libraseope, Inc. 1e11-1112
Licon Switch & Control Div., Illinois Tool Works.. 1120
Linde Co., Div. of Union Carbide Corp 944
Erik A. Lindgren & Associates p"o
Ling Electronics, Ire 710-717
Ling Systems, Inc., Sub. of Ling Electronics, Inc..718
Littelfu.se, Inc. 1418
Litton Industries. Inc 413-414, 416-431-432
Litton Industries, Spare Research Lab 1564
Lord Mfg. Co 736-737
Luscombe Engineering Co 427
Luther Mfg. Co 73!)

M

MacKenzie Electronic Co., Inc 1731
McCarthy Associates 1311-1312
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urn?*
WE ARE SPECIALLY ORGANIZED

TO HANDLE DIRECT ORDERS OR

ENQUIRIES FROM OVERSEAS

SPOT DELIVERIES FOR U.S.

BILLED IN DOLLARS-
SETTLEMENT BY YOUR CHECK

CABLE OR AIRMAIL TODAYTF1,41,T

I/

LOW
capacitance

&attenuation
TYPE mu Fitt IMPED.n O.D.
C1 7.3 150 .36'
C 11 6.3 173 .36'
C 2 6.3 171 .44'
C 22 5.5 184 .44'
C 3 5.4 197 .64'
C 33 4.8 220 .64'
C 4 4.6 229 1.03'
C 44 4.1 252 1.03'

NEW ,MX and SIM' SUBMINIATURE CONNECTORS

Constant 50o 63o 70o impedances

TRANSRADIO LTD.138A Cromwell Rd. London SW7 ENGLAND CANOES: MAMMA LONDON

CIRCLE 115 READERS SERVICE CARD

;
I

Save SPACE and WEIGHT with the

A. W. HAYDON COMPANY'S

Unique Line of RELIABLE SUB -MINIATURE

ELAPSED TIME INDICATORS

az.

AM-MAYDON
-- e

235 NORTH ELM STREET,
WATERRURY 20, CONNECTICUT

Design and Manufacture of
Electro-Mchanical Timing Nukes

TINY!
1 V. Diameter - 219/32- long
Weight only 4 ounces
Compact flange or MS -28053 Mounting

TOUGH I
Temperature: 54 C. to 85 C.
Vibration: 500 CPS, lOg
Shock: 50g
Hermetically Sealed Housings!
Dial Face or Digital Readout!
400 Cycle Models Now in Production!
Custom Designed to Meet Military

Specifications!
Write for Bulletin AWH-ET-602.

CIRCLE 116 READERS SERVICE CARD
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" We insist on the Philbrick amplifier
for our new package" says Philbrick

HERE'S PHILBRICK ON PHILBRICK
"We use only the finest components in
our products. That's why we insisted
on Philbrick's new USA -3 Opera-
tional Amplifier as a sub -assembly for
our new Analog Package, the UPA-2.
We have found it (the USA -3) nifty
and thrifty. We recommend it without
reservation. And that goes for the
UPA-2 - too."
PHILBRICK OPERATIONAL AMPLIFIER ...USA -3
More performance per dollar than any other amplifier.
Highly reliable - no electrolytic capacitors or glow tubes.
Designed to prevent self-destruction even when the output
Is grounded. Drift, noise, offset under 100 microvolts. Output
Is f 116 VDC. Wide frequency range-DC to 100kc (attentr
ation less than 3db) when connected as a gain -often ampli
fier. 7" x 21/2" printed circuit board mounts
by several convenient methods. Price $95.

PHILBRICK UTILITY PACKAGED AMPLIFIER...
UPA-2
Combines new level of flexibility and convenience. Perform.
once characteristics same as the USA -3 amplifier, the heart
of this package. Can drive 12,000 ohm load to 100 volts in
either direction. Designed for 31/2" rack mounting but can be
used equally well as a bench amplifier, or plug-in assembly
without modification. Use it for analog computing, measure.
ment and control, continuous data reduction,
and many other feedback operations. Prke $149.

Write for technical literature and advice on your

application.
GEORGE A.

PHILBRICK
RESEARCHES, INC. HUbbaid 2-3225

235 Columbus Avenue, Boston 16, Mass.
THE ANALOG WAY IS THE MODEL WAY

CIRCLE 117 READERS SERVICE CARD
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FAMED FOR PRECISION SINCE 1875

CRYSTAI, ILTERS
\iaPr ision engineered multiple -crystal fil-

ter are now available as packaged units
ro one of the world's foremost manu-
c urers of quality crystals.

F4. a eing able to maintain exacting con-
( IA f individual crystal characteristics,

ing manufacture, Bulova can quickly
a economically produce precision crys-

tal filters on a custom design or produc-
tion basis.
TELEMETRY: Many telemetry centers
are now relying on Bulovi filters to pre-
serve the accuracy of multiplexed data
during processing. Wide band and nar-
row band filters are available.
SINGLE SIDE BAND: For voice and
other ssb applications Bulova filters pro-
vide excellent suppression of unwanted
side band in both transmitting and
receiving equipment.

Center frequencies from 10 KC to 20
MC, with bandwidths of .01%-8% of cen-
ter frequency can be provided in either
symmetrical or assymetrical filters using
Bulova high precision crystals.
Send for literature on Bulova's standard
and custom design filters today, or let
our engineering staff study your filter
problem and recommend a suitable pack-
age for your particular application.

ULOVA
watch company
Electronics Division

Woodside 77, N.Y.
IWrite Dept. A-848 For
Full Information and
Prices on Crystal Filters

NIceormicks Chemical & Inspection Co 131

McCoy Electronics Co 1622
McDonnell Aim aft Corp Pso,
McCraw -Hill hook co., Inc
McMillan Indust, orp 101--4114
MB Mtg. Co 712-74::
Nlachlett Laboratol Ms, Inc r:64
Magnecraft Electric 1225
Magnetic Amplifier, Inc Ism;
Magnetic Control. I'll I 1,,s
Magnetic Research Corp Our, -4n -
Magnetics, Inc. 1441-1442
P. R. Mallory & Co., Inc I:1511
Marconi Instruments 1654
Marion Meet lleal Instrument 1'0 1130-11:14
J. W. Marsh Co 1'45
c. S. Marshall Co
Master Mobile Mount.. Die 5211

Maurey Instrument Corp 12:01
Measurements Corp., McGraw -Edison Div 1621
Menlo Park Engineering, Inc
Mepco, Inc. 1.228
Meridian Metalcraft, Inc
MIC AlT1,,OriPS 1'101-111112
Claude Michael Agency 2116-2117
Nlicrodot, Inc. 12111-1202
Micro (lee Products, Inc 1-09
Micrometals 0"7
Microwave Associates, Inc
Microwave Development Labs., Inc 426
Midwestern Instruments. Inc 1111-1112
James Millen Mfg. In.. 1110 1324
Miller Dial & Name Plate Co 1117

Gerald B. Miller 011 1620-111211
J. W. Miller co 114:1
Millivac Instruments. Div. of Cohn

Electronic. 1527-1528
Minneavolis-lloneywell Regulator

Co. 501-5112-505-543-544
JI.tinesota Mining & -Mfg. Co 606-604
C. II. Mitchell Co 828
Moloney Electric Co g117

:Monitor Products Co 16211
Mottioes Calculating Machine Co., I)iv. Litton

Industries Inc. 415
F. L. Moseley Co
Motorola, Inc., Semiconductor Products Div -628-629

E. Moxon Sales - 1615-1616
Robert Moye Co 1663
NI:reales corp. of America 1440

N

N. It. K. Mfg. & Engineering ('0 617
The Narita Microwave Corp 117'0-11.11
The Nartla Ultrasonic Corp 125
National Co.. Inc 124(1-1241
National Vulcanized Fibre Co 704-305
Neely Enterprises 1452-1453
Nents-Clarke Co. 157.6
Networks Electronics Corp 1711)
New' Benue, Engraing Mach. Corp 2(61
The .1. M. Ney Co 1010
Nicad Dilisiun, Gould -National Batteries. Inc 622
Non -Linear Systems, Inc '115-916
North Electric Co 148 139
Northrop Aircraft, Inc., Nortronics Div 626-627
Paul Nurches l'o 919

0
Oak Mfg. Co 905
°finer Electronics. Inc 672-633
J. F. O'Halloran & Assoc 610
Ohmite Mfg. ('0 1236
Optical Coating Lab.. Inc 227
Optron Corp. 945
Oregon Electronic Mfg. Co 1124
Osborne Electronic Corp 1714
John Oster Mfg. l'o 612-613
Owen Laboratories 426
Lee II. Owens Co 1623-1624

P

PCA Electronics:, Inc 815
P.S.P. Engineering Co 124511.

908
Pacific Semiconductors, Inc 1738
Packard -Bell Electronics Corp 724-725
Palo -Alto Engineering Co 1005
Pandiut Co. 316
Panoramic Radio Prod., Ine 1265-1266
Yenta Labs. Inc 1329
J. G. Penwaiden l'o 1124
Perfection Mica Co., Magnetic Shield Div 850
Perkin Engineering Corn 1161-1162
Perlmuth Electronic Assoc 1259
Permacel Lepatm's, Inc 126
Phaostron Instlimunts & Electronic Co 1154
Phelps Dodge Cooper Prod. Corp., Habirshaw Dir 1608
Phelps Dodge Copper Products Corp.. Inca Mfg

213-214
Philamon Laboratories, Inc 1:33
Millen Corp., Lansdale Tube Co. Div 710-711
Phillips Control Corp 705
Photo Chemical Prod. of Calif 644
Photocon Research Product 418
Pic Design Corp 1743
Pioneer Elect Holies ('orp 11(15
Plastic Capacitors. me 1223
l'olnrad Electronic, Corp 733-734

Pacific Automation Prod., Inc
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Fully tested from 2 to
2,000 CPS vibration. Accel-
eration of 15 to 30 G's.
Frequency range 16 to 100
kc - typical tolerance

.012% from -40°C
to + 70°C. Lower fre-
quencies down to 400
cycles available in other
Monitor types with less
rigid requirements.

NEW
at

Monitor!
Low Frequency

crystals to
meet high
vibration.

requirements
Monitor's modern
facilities and tech-

niques insures the

quality of all units.

Small size
MC -13 El

If you have a special crystal problem,
call, wire or write.

SEND FOR NEW CATALOG!
MONITOR PRODUCTS COMPANY

815 Fremont Ave., South Pasadena, Colt
RYan 1.1174

CIRCLE 119 READERS SERVICE CARD

CELCO
STANDARD

YO
for MILITARY and COMMERCIAL PRECISION DISPLAYS

-

Single units or production quantities IMMEDIATELY AVAILABLE FOR 7,8", V', 1.1/16",
2", 2.1, 8", 2-1, 2", CRT necks.

Write for Celco deflection yoke catalogue or for immediate engineering assistance call

your nearest Celco plant.

Mahwah, N. 1. Miami, Fla. Cucamonga, Calif. Susquehanna, Pa.

DAvis 7-1123 Plaza 1-9083 YUkon 2-2688 Ulysses 3-3500

esaadatige Sorfettevaag .614vrettatee4 e.
-T--

Transistor

111118k,

46* I

f. I
1100 I

or Vacuum tube drive.
CIRCLE 120 READERS SERVICE CARD

Why do I favor
SUPERIOR
ELECTRONICS

for electron
GUN MOUNTS?

Because this firm

* Has pioneered many new
manufacturing techniques

* Is constantly improving the
quality of its gun mounts

* Offers uniform product per-
formance and dependable
service

* Assures me of fair prices

New! 110°
deflection

gun

- 2 -
Electro-
static

focus gun

- 3 -
Electro-

magnetic
gun

World's oldest and largest
exclusive manufacturer of
quality electron gun mounts

- 4 -
Electro-
static

deflection
gun

- 5 -
Special
purpose

gun

- 6 -
New!

Short neck
90 gun

WRITE FOR DESCRIPTIVE MATERIAL

SUPERIOR
Ausr

ELECTRONICS
CORPORATION
GRegory 2-2500

210 PIAGET AVE., CLIFTON, N. J.

CIRCLE 121 READERS SERVICE CARD
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MISSILE GUIDANCE
ENGINEERS

AIRBORNE RADAR ENGINEERS

TELEMETERING ENGINEERS

triONAR & ANTI-SUBMARINE

WARFARE ENGINEERS

at

in Southern California

There are important positions available in these

small, independent engineering groups at Bendix-

Pacific for engineers at all levels. Bendix-Pacific

is particularly interested in strong, analytical

engineers who have the calibre and capabilities

to advance into systems engineering programs.

Please write W. C. Walker
your qualifications or fill in
the coupon and mail it today.

W. C. Walker, Engineering Employm't Mgr.
Bendix-Pacific, Bendix Aviation Corp.
11600 Sherman Way, North Hollywood, Calif.

I am interested in (check one)
CI Electrical ID Mechanical Engineering

am a graduate engineer with_ - _

degree.

I am not a graduate engineer but have_ _ _ _ years experience.
Name

Address ___

City _ _ - - _

Zone ..-_State

Polytechnic Resear,11 k ltrci lopt.ivtit Co., Tine . Er.; 1117,8
Don Porter CO
The l'Onet CO
Potter R Bruintield. Ion 1331
Potter Pacific. Coin 17.13
Pini el- Sourer.. nn' 4:1li
Piender Metal 1110Mo-is Co 401Presin Co. 83811Priee Eleetric Coup 620Pyzaniiil Electric Co 1362

qua n -Tech Laboratories:

Q

R

846

IIS Eleerronie, t'orp 1614Raffia olione 1a., Inc 422
11(10 1633 1634. 1635-16116

Frecillellei 1.a b.., Inc 11111 1(112
The Italia,- %Vooldi idge l'orp
Ilantrc Cilirp. 910
IlayiJkinin Mfg. l'a 610-611-6;7-6110-6.01
Ilayt brew '111p. 1310Ilea lagliet %Vire to.. Inc H.15Reeve hlectronies, Inc 222Reece.- Illa111:111 1/It., Standard Elect conics Cm p 715Reece: Inst 'intent Corp 13111 - 1:102

S01111Elelaft Corp 1':18ltennitivo
hem!, I'a.

1141Hese:11cl] M., Colin Elect Inc 1138 -IraResin Fornoilanii s. Inc 127The !let I'm mom in 0':2
Itheeni 3,11g. Co., Electronic, 1/1v 112::
31. W. Riedel &

'111
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131111-11::21;21111111

Seem, NletalS, Inc
Research Instrument Corp

Sequoia Wire Co
Servo l'orp. of America 1301 -15112
Servomechanisms, Inc. 847

Shorold Crystals, Inc
1725Shepharil-Winters l'o.

201-2626,0
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SI0isliling, Inc.
II. NI. Shoenialier & Associate 170..
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st.matt Stamping Co
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Sin pienant Alfg. 10l11-11104
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PRECISION
DEFLECTION

COSSOR YOKES

Slip RM., Yoke

Two -Azle Fixed Y,ke

Component Development
Engineering at its BEST!

ADVANCED ELECTRICAL DESIGN
 PRECISION MECHANICAL DESIGN

 ACCURATE PRODUCTION METHODS

Custom Built to the most
Exacting Specifications
by Cossor Engineers

In Mumetal Cores for Optimum Geometry
In Ferrite Cores for Speed and Sensitivity

In Non-magnetic Cores for Perfection of Response

Any of Cossor's Three Core Types can be
made in single or double axis with single or
push-pull windings, and encapsulated for
fixed or slip ring Irotating) use.

Normal characteristics of yokes for l-1!2 in.
neck tubes are:

Positional accuracy - the spot position will com
form to the yoke current
co-ordinates within 0.25%
of tube diameter. For de-
flection angles less than

25° better accuracy can
easily be achieved.

Memory - 0.5% max. without over -
swing:
0.1% or less with controlled
overswing.

Complete encapsulation in epoxy (stycast) or
silicone resins is standard for all Cossor deflection
yokes, and is done with special moulding tools
ensuring accurate alignment of the yoke axis. When
slip rings are added, solid silver rings are mounted
in encapsulating resin. The finished slip ring yoke
is precision turned to centre bore, and can include
bearing mounting surfaces with dimensional toler-
ances approaching those associable with high quality
metal parts.

Bottling Time IMiero own.)

120 V 1:iductoneo in Henries

Sensitivity degrees/ milliamperes =

0.095
vanduotance

Accelerator Voltage kV

COMPONENTS DIVISION

COSSOR
CANADA LIMITED

301 Windsor St., Halifax, N. S.
8230 Mayrand St., Montreal, Que.
648A Yonge St., Toronto, Ont.
Corporation House, 160 Laurier West, Ottawa, Ont.
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AUTOMATIC

CONTROLS

SECTION

HEAD
You will direct section responsi-
ble for designing automatic con-
trol systems for guided missiles
and our new space flight pro-
gram, the Dyna-Soar. Advanced
engineering degree desirable,
minimum of five years experi-
ence in design and development
of automatic pilots, full knowl-
edge of various theoretical tech-
niques for synthesizing auto-
matic control systems. Engi-
neering supervisory experience.

Send resume to:

Engineering Employment Supervisor,
Dept. H-41,

BELL AIRCRAFT CORPORATION,
P. 0. Box 1, Buffalo 5, New York

SPADE
BOLTS

1

I
Specialists in designing and manufacturing of all-
purpose fasteners and wire forms. Tooled to pro-
duce over 1000 styles in any screw size, material,
finish, quantity, to your specifications.

Serving Industry for Thirty -Five Years
- OTHER PRODUCTS -

S 0

WIRE STRIPPERS & CUTTERS

 TOOLS  DIES  STAMPINGS
Bulletins on complete line on request

WENCO MANUFACTURING CO.
1133 W. Hubbard St.. Chicago 22. III., U.S.A.

CIRCLE 126 READERS SERVICE CARD

GRC tiny molded

PLASTIC
PARTS

SEND FOR YOUR COPY OF THE
NEW GRIES PLASTICS BULLETIN
Find out how Gries' exclusive tech-
niques make possible product designs
using tiny components that might be
production problems by ordinary
means. How Gries uses special ma-
chines which mean extremely low
tooling costs, high speed production
for volume requirements. Bulletin is
packed with examples, charts, engi-
neers' check list.

Write today for new Bulletin.
Send prints for quotation.

GRIES-REPRODUCER CORP.

'specializing in

NYLON
 Completely automatic

injection molding
 Continuous or individual

insert molding
 GRC molds ALL thermo-

plastics . . nylon a specialty.
Quick deliveries on quantities

of 25,000 to millions
NO MINIMUM SIZE!

Maximum size: .03 oz. -11/4" long

151 Beechwood Ave., New Rochelle, N. Y. NEw Rochelle 3-8600
CIRCLE 127 READERS SERVICE CARD

SR -100
$395

fob
Sah Jose,
California

world's Pofemosl
Producer et Swell
Dv Castings

W./STRIP CHART RECORDER
A null -balance potentiometer recorder with full
scale span at 10 millivolts up to 100.

Design facilitates easy application with any type
transducer. These features also available in
SR -I00 2C dual channel instrument. High -low
limits and time event marking available on both
models.

isrlin SON JOSE SCIENTIFIC
I'll"
MIL=

ELECTRONIC DESIGN ENGINEERS AND MANUFACTURERS
605 SUNOL STREET SAN JOSE, CALIFORNIA
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a
MAJOR BREAK -THROUGH

by MAGTROL in

Write for DATA
BOOK FCX-59

SUB -MINIATURE
MAGNETIC CLUTCHES

AND BRAKES!
 More than doubles previous Torque output.

Torque now guaranteed 8 oz. in. minimum.
 Control wattage decreased more than
50%. Now less than 1 watt.  Response
time decreased over 70%.  Making MAG-
TROL Clutches the fastest known electro-

magnetic clutches
and brakes com-
mercially avail-
able.

MAGTRI
266 SENECA ST.

CIRCLE 129 READERS SERVICE CARD

I- INC
BUFFALO 4, N. Y.

EIGHT
HOURS

OF

0,6! 2 4161 01114"ell rk Se 11 latt4. 

ACTUAL
SI71-

1100 jarring power
shocks per minute ...

Fastened to a pneumatic
drill during an 8 hour

working day, a HANDLEY
Wee Pot Potentiometer

conclusively proved its ability
to maintain critical tolerances

under the most severe conditions.
When checked after this ordeal, there

was NO CHANGE OF SETTING, and absolutely
NO LOSS OF CONTINUITY.

Designed especially for printed circuit use, the Wee
Pot is a wire -wound miniature trimmer potentiometer

with standard resistance ranges from one to 40K ohms,
and a power rating of 1.5 watts at 40 degrees C.

Handley Electronics may have the answer to your problem. Write for our new brochure
on the Wee Pot for a complete technical description and specifications.

HANDLEY ELECTRONICS, INC.
14 / 58 KESWICK STREET VAN NUYS. CALIFORNIA STate 2.5840
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Tektronix, Inc. 1006-1007
Telecomputing Corp. 1718-1719
Telerad Mfg. Corp 11211
Telex, Inc. 11:9i
Telonic Industries, Inc 1649
Tenney Engineering, Inc v.;
Tensolite Insulated Wire, Inc 1111
Texas Instruments Inc., Apparatus Div 1717
Texas Instruments, Inc 1716-1740-1741
Thermador Electronic, Dlv, N.:m.1s Thermador

Corp. 15223
The Thompson-Ramo-Wooldridge Products Co....834
Thomas & Skinner, Inc 11)14
Thompson Products, Inc 1515-1516
The Thorson Co 746
Times Wire & ('able Co.. Inc 1157.5
Tonal on, Inc.
Transducers, Die. 1349
Transformer Engineers 979
Transitron Electronic Corp 1567-1568
Triad Transfotnier Corp 123::
Trio Laboratories. Inc 1909
The Triplett Electrical Instrument Co 1 1 I::
Tri-State Supply Corp 229
Tru-Ohm Products Div., Model Engineering &

5144. Co. 1344
Tung -Sol Electric, Inc 1216-1217
Tur-Ito Jet Products Co.. Inc 121';
Twin Lock, Inc 947

IT JI & F Mfg. Co 121111

Ungar Electric Tools, Inc 228
Union Switch & Signal. Div. of Westinghouse

Air Drake Co
50:-5114United -Carr Fastener Corp., The Ueinite C.9.;

Division 443
United Catalog Publishers, Inc

Electronics Co

4

' he United States Time Corp

1001
U

122.1
'sited Transformer Coin
niversal Electronics Co
'Averse' Match Corp
niversal Transistor Products Corp

S. Army Signal Corps

1263

Dist.
Air Force-Los Angeles Air Procurelni(92191514(71":''s

1111111

I1. S. Department of Conmierce
U. S. Department of Conunerce. National Bureau

ofof Standards 116
U. S. Electronics Development Corp 1307 -]:Ills
U. S. Naval Air Test Center

1;2028

U. S. Naval Ordnance Lab 118
U. S. Naval Ordnance Test Station 119-1211
U. S. Navy Electronics Lail
Utica Drop Forge & Tool, Div. of Kelsey -Mayes

Co,
,2-1

Co. 129

V
Vaeo Products Co '1116

Vacuum Tube Products 1'91"-13114
Van Gross Co 119-15-0
Varian Associates, Instrument Div 1409-1410
Varian Associates. Tube Div 1415-141.;
G. H. Vaughan Co 16.,4
Vector Electronic Co 1241
Vectron. Inc. 1439
Victor Adding Machine Co 12111
Victoreen Instrument Co 1742-1543
Victory Engineering Corp 1-34
Viking Industries. Inc 01
Vitramon, Ire.

w
The Walkirt Co 17:17
Wallace & Wallace 1127-1128
Weise° Electronics Mfg. Co 1617,5
Warren Wire Co 906
Waterman Products Co 1144
Waters Mfg., Inc 1428
Weightman & Associates 1121
Weldmatic, Div. of Unitek Corp 201-202
Western Control Equip. Co 11101
Wesrep Corp. 944
Western Design & Mfg. Corp 920
Western Devices. Inc 320-330
Western Electronic News 410
Western (tear Corp 1722-1701
Western Gold & Platinum Co 136
Westinghouse Electric Carp., Air Arm Div....713-714
Wrstingliouse Electric Corp., F.4emiconductor..146:1-1464
Westinghouse Electric Corp., Tramfornier

Div. 1734-1715
Westline Products Div., Western Lithograph Co..231
Weston Instruments, Div. of Daystrom,
Westron Sales & Engineering 1717
Miancko Engineering Co 1101-1102
Winchester Electronics, Inc 12117
Ash M. Wood Co 1419
Wright Engineering Co 1546-1547
Wyco 5Ietal Products 531-532
Wyle Associates 310

X
Xrellte, Inc. 301

Y
Yardney Electric Corp 17:t9

z
Zero Mfg. Co 123-124
W. E. Zimmerman Co 531
The Zippertubing Co 320

August 1, 1958 - ELECTRONICS engineering edition



How To Get Things Done
Better And Faster

BOARDMASTER VISUAL CONTROL

Gives Graphic Picture - Saves Time, Saves

Money, Prevents Errors
Simple to operate - Type or Write on

Cards, Snap In Grooves
Ideal for Production, Traffic, Inventory

Scheduling, Sales, Etc.

Made of Metal Compact and Attractive
Over 250,000 in Use.

Full price $4950 with cards

FREE
24 -PAGE BOOKLET NO. C-40

Without Obligation
Write for Your Copy Today

GRAPHIC SYSTEMS
55 West 42nd Street  New York 36, N. Y.
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DANO

puts
PERFORMANCE
into every coil!

Regardless of type or
quantity, every coil is
quality manufactured

to your exact specifi-
cations.

 Encapsulated  Paper Interleave
 Bobbin  Cotton Interweave

 Form Wound
 Vacuum Impregnated
 High Temperature Application

Also, Transformers Made To Order

WRITE TODAY! Your inquiries are invited.
Dana will analyze your coil problems.
No obligation.

rTHE DANO ELECTRIC CO.
MAIN ST., WINSTED. CONN.

ELECTRONICS ENGINEERS
with specialized experience

Senior and intermediate positions for experienced engineers are available
with Curtiss-Wright, through expansion of divisional activities in these fields:

Analog Computers and servo -mechanisms

Digital Computers - General Purpose and

Real Time

(a) Logical Design

(b) Circuits and Systems

Missile Guidance

Airborne Navigation and Communication

Radar System - Pulse Circuits

Weapons Systems

Salaries are commensurate with your abilities and experience. In addition,
liberal employee benefits are part of the program of this diversified organiza-
tion where individual accomplishments are quickly recognized. Positions are
open, although not all in each category, at the following Curtiss-Wright
Divisions: Electronics Division, Carlstadt, N.J.: Research Division. Quehanna,
Pennsylvania (40 miles north of State College - Pennsylvania State Univer-
sity); Aerophysics Development Corporation, Santa Barbara, California and
Utica Division, Utica, Michigan.

Send detailed resume including
salary requirements to

T. W. COZINE
Mgr., Engineering Recruitment,

Dept. G-12,
Curtiss-Wright Corporation,

Wood -Ridge, N. J.

All replies confidential

CURTISS-WRIGHT
CORPORATION  WOOD -RIDGE, N. J.

(&,

NEW MOLDED CORONA BARRIER
insures minimum and uniform loss

BIWAX
CORPORATION

3446 Howard Street

Precision molding provides the proper thick-
ness of deposit each and every time on the trans-
former winding. Resulting uniformity assures mini-
mum and uniform corona loss. Ideal for high

voltage flyback transformers.
Process is applicable to many other compounds

for applications where uniformity is required for
variable thickness of deposit. Can be set up in
your plant or handled by Biwax. Write for

details.

Send for Biwax brochure which shows complete
line of compounds with specifications.

Skokie, Illinois Phone: AMbassador 2-3339

CIRCLE 134 READERS SERVICE CARD

HERE'S THE TIP-OFF.

when you need

TANTALYTIC
FCAPACITORS

MICRO -MINIATURE RELAYS
for fast delivery at factory prices ...

SChWehel' ELECTRONICS
60 HERRICKS ROAD - MINEOLA, L. I., N. Y. PIONEER 6-6520

CIRCLE 132 READERS SERVICE CARD
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NEW
DC to DC and DC to AC

solid-state power converters
voltage regulated, frequency

controlled, for missiles,
telemetering, gyros, servos

voiNtrT:ERGEEI

REvorEETRGRT00EL:iT,0

povvER"P'

Interelectronics Inter-
verter solid-state thyra-
tron-like elements and
magnetic components
convert DC to any num-
ber of voltage regulated
or controlled frequency
AC or filtered DC outputs
from 1 to 1800 watts.
Light weight, compact,
90% or better conversion
efficiency.

Ultra -reliable in opera-
tion, no moving parts,
unharmed by shorting
output or reversing input
polarity. Complies with
MIL specs for shock, ac-
celeration, vibration, tem-
perature, RF noise.

Now in use in major
missiles, powering tele-
metering transmitters, ra-
dar beacons, electronic
equipment. Single and
polyphase AC output
units now power airborne
and marine missile gyros,
synchros, servos, mag-
netic amplifiers.

Interelectronics - first
and most experienced in
the DC input solid-state
power supply field, pro-
duces its own solid-state
gating elements, all mag-
netic components, has the
most complete facilities
and know-how-has de-
signed and delivered
more working KVA than
any other firm!

For complete engineer-
ing data write Interelec-
tronics today, or call
LUdlow 4-6200 in N. Y.

INTERELECTRONICS

CORPORATION
2432 GR. CONCOURSE, N. Y. 58, N. Y.
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NEW BOOKS

PROCEEDINGS OF THE SYMPOSIUM
ON THE ROLE OF SOLID STATE
PHENOMENA IN ELECTRIC CIR-
CUITS

Interscience Publishers, Inc., New
York, 1957, 339 p, $5.00.

'rim Symposium on the Role of
Solid State Phenomena in Electric
Circuits was seventh in an annual
series sponsored by the Polytech-
nic Institute of Brooklyn in cooper-
ation with the Institute of Radio
Engineers and cosponsored by mili-
tary research and engineering lab-
oratories. It was the first of the
annual symposia devoted to solid
state phenomena. The major em-
phasis of the symposium was the
application of solid state devices to
electric circuits.

'Context-The 24 papers report
progress and development in solid
state physics of interest to the elec-
tronic engineer.

The first three papers review the
state of the art. They describe the
physical phenomena and indicate
the circuit aspects of primary inter-
est to the engineer. Next are five
papers grouped under the topic
heading "Basic Processes and Tech-
niques". Considered here are solid
state amplifiers and new applica-
tions of indium antimonide and
organic plastic semiconductors.

The third group, also of five pa-
pers, is devoted to "Semiconductor
Properties and Techniques". These
papers discuss compound semicon-
ductors, quasi electric and quasi
magnetic fields in nonuniform
semiconductors and carrier response
time in various transistor applica-
tions. Some novel transistor effects
are also considered.

"Magnetic Properties and Tech-
niques", the fourth group, consid-
ers Super Conductivity, Ferrites
and core swtching. Under "Photo
TechniqUes" are grouped the re-
maining six papers of the SVITI-

posium. Luminescence photocon-
ductive switching, infrared and
microwave modulators, optical and
electrical crystal properties and
polarization in photo conductors
arc the topics in this last group.

The papers presented vary in de -

Reliable
Electrical
Connections

by R. George Roesch

Eliminate
Manual Operations

for Uniformity
The efficiency of many manual
wire -processing operations may
now appear to be perfect for the
specific jobs for which they are
used. The actual efficiency, how-
ever, is limited by the manual
operations. It is impossible for
anyone to do something time
after time, exactly the same
way. Honest human effort can
result in some errors.

Mechanized Wire Processing
One logical way of attaining
practical quality control of wire
processing-has proved to be
mechanized Wire Processing
Equipment developed for the
specific job.

Assuming uniformity of prod-
uct up to the Wire Processing
Equipment, such mechanical
processing can result in uniform
high quality every time.

A typical example is this mech-
anized wire cutter and stripper
designed for shunt coils wound
with AWG No. 30 Formvar-in-
sulated wire. Except for hand
loading, the operation is com-
pletely automatic, at the rate of
1,620 coils per hour with one
operator.

If you have a production wire -
processing job, we would like to
discuss it with you.

THE ERASER CO., INC.

1068 S. Clinton St., Syracuse 4, N. Y.

REPRESENTATIVES.

There are still a few choice terri-
tories open, offering unusual op-
portunities for service and profit.
Write R. George Roesch.
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IT'S A
MUST!
If you sell to the $7 billion electronics
industry, you'll want a free copy of
electronics MARKET MEDIA
FILE.

What are the prospects for:
MILITARY ELECTRONICS?
REPLACEMENT

ELECTRONICS?
HOME ELECTRONICS?
INDUSTRIAL

ELECTRONICS?

Who are the
BUYING INFLUENCES?

Why are more than 9,000 men who
make the buying decisions for 30
giant companies subscribers to
electronics? ... and what does that
mean to your advertising dollar?

The 1958 electronics MARKET
MEDIA FILE gives the answers in
12 fact -packed pages that you will
refer to time and again throughout
the year.

Send for your free copy today.

ABC electronics ABP
A McGRAW-H ILL PUBLICATION
330 W. 42nd St., New York 36, N. Y.

-with these Grayhill Spring Tensional
Test Clips. Hex nut allows for ten-

sion adjustment of each clip.
Clips are nickel plated brass.

Length (excluding mount-
ing base) is UV.

No. 2-0
Threaded

Stud

Also
Available
No. 2-2
Test Clip' Adapte r-
2 clips mounted on
molded base with
banana plugs on
std. 14" centers.
No. 2-7
Adjustable Test Clip
Adapter-banana plugs
justable from 14" to 1',:" centers.

Pin Plug

No. 2.1
Banana

Plug
Write for complete details

ad-

Telephone Fleetwood 4-1040
523 Hillgrove Avenue La Grange, Illinois

(all clips are
shown

actual
size)

No. 2-4
Threaded stud with
insulating washer
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NEW miniature
rotary switch
TYPE MA -12
12 POSITIONS

5 SECTIONS
3 AMP.
115 V.

A -C

FEATURES:

 Small -'/4"square
 Versatile - up to 6 poles

per section; up to 5 sections
 Current -carrying capacity - 3 amp.
 Interrupting rating -1/2 amp. 115 v. a -c.
 Voltage breakdown - 1000 volts RMS
 Rotation - unlimited, or limited 2 to 12 pos.
 Electrical life - 10,000 cycles at rated load
 Designed to meet MIL -S-3786

Write for complete information today.

R -F ELECTRONICS, inc.
DIVISION OF ELECTRO SWITCH CORPORATION

167 King Ave., Weymouth 88, Massachusetts
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S
4

NO MICR
OWVE

SPECIFICATAION

IS TOO
CRITICAL. FOR

*CUSTOM BUILDERS
AND DESIGNERS OF:

CAVITIES
MIXERS  DETECTOR MOUNTS
DUPLEXERS MULTIPLIERS
ROTARY JOINTS  BENDS
TWISTS  OTHER COMPLEX
COMPONENTS & ASSEMBLIES

Application -engineered microwave
parts and complex assemblies are
our specialized field. We'll manu-
facture components to your prints
...or we will design and integrate
them into your application.

You can depend on J -V -M for close
coordination, guaranteed electrical
performance and "know how" that
is attested by innumerable assem-
blies ranging from dc. to 40,000 mc.
now in industrial and military use.

FOR EXAMPLE:

1. Variable vane directional coupler
sliding vane type . . high directivity-
low VSWR.

2. Pre-selector-mixer...5 band...50 ohm
input impedance ... high Q double -
tuned ganged cavities...detector out -

Iput ... frequency stable from
-55° to +85°C.

Get full information on J -V -M
standard or custom -engineered
microwave parts and components,
also complex mechanical assem-
blies. Request catalog today.

J -V -M MICROWAVE
COMPANY

9303 West 47th Street, Brookfield, Illinois
: limner 5-2000 -TWX: Itioolaidil, III.

M. 2-2790
CIRCLE 140 READERS SERVICE CARD

grec of background required to un-
derstand them. SoMe arc merely
qualitative discussions requiring
only a college physics background,
others require a course in modern
physics and semiconductor theory.

Value-The book, by bringing
together the state of the art and
the general direction in which the
art is moving, is a valuable refer-
ence. To the engineer surveying
the potential wealth of new de-
vices in the solid state field, and to
the physicist seeking to determine.
the needs of engineering, this ex-
change of ideas will serve as a

guide. Each of the papers presented
contains a very complete and excel-
lent bibliography. The proceedings
point toward the components to be
developed by solid state research.-
-F. BRONSTEIN. Design Engineer-
ing Dept., Ford Instrument Co.,
Long Island City, N. Y.

THUMBNAIL REVIEWS

Die Senderohre Als Oszillatorrohre
(The Transmitter Tube as an Oscil-
lator). By N. \\'cyss. Brown, Bo-
leti & Cie. AG., Mannheim. Ger-
many, 1957. .' detailed analysis of
class C oscillators and nomographs
to aid the design of this type of
circuit.

Bibliography on Shock and Shock Ex-
cited Vibrations-Vol. I. Edited
by J. N. Brennan, Pennsylvania
State Univ., College of Engineer-
ing and Architecture, University
Park, Pa., 1957, S2.00. Abstracts
of 1,168 technical papers covering
theoretical and analytical methods,
experimental methods and equip-
ment, packaging and isolation, etc.

The Numerical Solution of Two Point
Boundary Problems. By L. Fox,
Oxford University Press, New York,
1957, 371 p, 59.60. This fairly
complete treatment of the numeri-
cal methods of solving a variety of
numerical mathematical equations,
including difference, algebraic and
ordinary differential, is suitable for
a person having only a knowledge
of college mathematics up to and
including differential equations.

An Introduction of Transistor Circuits.
By E. II. Cooke -Yarborough. In-
tcrscience Publishers Inc., New
York, 1957, Elementary introduc-
tion to transistor theory and circuit
applications, with emphasis on
nonlinear properties of transistors.

(patent aptAnid for)

TRANS- ELEC

MINI - LITE
New Miniature transistorized control panel

light that mounts in just 30 seconds!
Simply insert this indicator light in a /"
panel -hole, tighten the collar nut and plug
in the taper pins. It's completely mounted
and hooked up in 30 seconds ... no soldering
needed! Enclosed transistor and 3 resistors
can control the NE -2E neon lamp with a 3.0
volt signal. This brand new self-contained
display light unit is available in a variety of
circuits for computers, data processors, signal
systems and transistorized automatic con-
trol devices. Body only W in diameter and
1 k" long. For complete data on the Mini-Lite
and other control panel components, write us
or phone WEst 9-6754.

TRANSISTOR ELECTRONICS
C O R P OR A T I ON

3360 Republic Ave.  Minneapolis 26, Minn.
rs and .11troOlooliii

Moot ran iv rovipot,o/ and Cm, poet, lift;
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FREE
BOOKLET

Will Show You How To
INCREASE YOUR INCOME!

COMMERCIAL 2 -WAY
RADIO MAINTENANCE IS
A BIG BOOMING BUST.
NESS. LICENSEES PAY
GOOD MONEY- USUALLY
ON A CONTRACT BASIS
-TO PROPERLY QUALI,
FIED AND EQUIPPED
MEN.

IT'S A PERFECT PART.
TIME BUSINESS FOR
RADIO ENGINEERS...
AND CAN PAY YOU
HUNDREDS or DOLLARS
EXTRA A MONTH,

LAMPKIN
101-8 Frequency
Meter $220.00

TO LEARN MOREABOUT CONTRACTS
AND RETAINER
FEES SEND FORFREE BOOKLET

"HOW TO MAKE
MONEY IN

MOBILE -RADIO
MAINTENANCE "

USE COUPON
TODAY

FIRST CHOICE
in

TEST EQUIPMENT!

I AMPKIN
205-A FM Modulation

Meter $240.00r
At no obligation to me please send
"HOW TO MAKE MONEY IN
MOBILE -RADIO MAINTENANCE".
Name_

Address__
CityL State

1

J
LAMPKIN LABORATORIES, INC.
Instruments Div., Bradenton, Fla.
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COMMENT

A Clash of Symbols

(In Comment. June 20, p 158)
you printed a letter on the subject
of symbols for the silicon controlled
rectifier, together with a note call-
ing for comments. It seems to me
that the general field of symbols
standards is somewhat confused by
strong opinion, usually based on
presumptions that indicate a star-
tling lack of familiarity with the
function of the Institute of Radio
Engineers.

As you know, the IRE is an in-
dustry -wide organization of some
60,000 members of the electrical
engineering profession. One of
the responsibilities of the Insti-
tute is to obtain industry -wide ac-
ceptance of consistent terminology
and symbology in the various fields
of electronics. In order to facilitate
such acceptance, IRE operates
within a set of ground rules that
have proved satisfactory over a

period of many years.
The IRE does not generate sym-

bols; rather, it reflects the majority
opinion. Symbol structure must be
a logical extension of a well -ac-
cepted symbol, and must be capable
of extension to new devices as the
state of the art progresses. A sym-
bol should not be based on the
theory of operation of the device;
theories have a habit of being im-
proved continuously, and to keep
changing the symbol would only
result in chaos. A symbol should
indicate the physical properties
where possible without complica-
tion.

It was on the basis of these
rules that the present symbol stand-
ards were evolved. These have been
circulated among, and after revi-
sion accepted by, a majority of
industry representatives.

The symbol recommended by
the authors of the paper "Solid
State Thyratron Switches Kilo-
watts" (Mar. 28, p 52) does not
conform with the IRE standard.
Unfortunately, neither does the one
ELECTRONICS used.

These arc the IRE symbols for
a pnpn structure of the conjugate
emitter type with an n -gate termi-
nal

N..  11/
ANOTHER ACME ISONEL WIRE !

Specify #175 - Class F - 155°C

ACME Isonel Wire E±175, when used
with compatible varnishes, is suit-
able for Class F applications.

ACME Isonel Wire .7.-;175 has all the
properties of Formvar Wire PLUS,
without increase in cost.

ACME Isonel Wire 175, when used
with ACME -_.±15() Varnish, is suit-
able for Class B applications.

THE ACME WIRE COMPANY
NEW HAVEN, CONN.

MAGNET WIRE  COILS  VARNISHED INSULATIONS

INSULATING VARNISHES AND COMPOUNDS
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Here's information you'll want
on

REQUEST BULLETIN NO. 1911

THE STANDARD ELE
89 LOGAN STREET 

precision
timers

Accurate, reliable, versatile Elapsed
Time Indicators. Synchronous

motor drive, manual or electric
zero reset. Electric clutch controlled

by manual or automatic switch
or output of electronic tubes.

Units available for flush panel
mounting or portable use.

Model
Scale

Divisions Totalizes Accuracy

S-100 I, 5 sec. 6000 sec. 1 1 sec.

S-60 1/5 sec. 60 min. ±.1 sec

SM-60 1/100 min. 60 min. ±.002 min.

S-10 1/10 sec. 1000 sec. ±.02 sec.

5-6 1/1000 min. 10 min. ±.0002 min

SA 1/100 sec. 60 sec. ±.01 sec.

MST 1/1000 sec. .360 sec. ±.001 sec.

MST -500

CTRIC
'RINGFIELD,

1/1000 sec.

TIME
MASSACHUSETTS

30 sec.

COMPANY

±.002 sec.
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xvith a p -gate terminal

BEEDE
ELECT f NTS

CLEAR

PLASTIC

IN 3
SIZES

2PL - 2/8x2

14 - 3%x3

23 - 45/3xei

0 11111111111111/16ll

// 4fr's

D. C. MILLIAMPERES

Elecevical Inse. Co., /no.
..Ponocook. 'N. H.

NOW!
AVAILABLE

IN COLOR

OF YOUR

CHOICE

ALL -WAYS ACCURATE TO THE DOT - 
FOR POWER -UNIT PANELS, INDUSTRIAL TEST UNITS,

COMMUNICATION EQUIPMENT ,-- CATALOG ON REQUEST

BEEDE ELECTRICAL INSTRUMENT CO., INC.
PENACOOK, NEW HAMPSHIRE

CIRCLE 145 READERS SERVICE CARD

RIBBONS STRI PS
* PURE TUNGSTEN
* MOLYBDENUM

and OTHER METALS
IN

of
* THORIATED TUNGSTEN
* SPECIAL ALLOYS

ULTRA THIN SIZES
to

TOLERANCES CLOSER THAN COMMERCIAL STANDARDS
by

OUR SPECIAL ROLLING TECHNIQUE
Note: for highly engineered applications-strips of TUNGSTEN

and some other metals can be supplied

ROLLED DOWN TO .0003 THICKNESS
Finish: Roll Finish-Black or Cleaned

 Ribbons may be supplied in Mg. weights if required

For HIGHLY ENGINEERED APPLICATIONS
DEVELOPED AND MANUFACTURED BY

H.CROSS CO 15 BEEKMAN ST., N. Y. 38. N. Y.

111
Tilt-F.140h( WOrth 2-2044

COrtlandt 7-0470

and, by way of possible future ex-
tension, with both p -gate and n -gate
terminals.

It has often been obser, cd that,
provided a symbol is logical in its
structure, it can be recognized very
readily even by the inexperienced.
Thus the symbol for the pnpn con-
jugate emitter device is readily
evolved from that of a transistor

with an n -type emitter instead of
a collector -\
and a region dicontinitik in the
base.

As youyou sec, unlike the other sym-
bol, the very construction follows
a logical course, and causes very
little burden on the memory.

S. K. GHANDHI
IRE SEMICONDUCTOR DEVICE

SYMBOLS TASK GROUP
SYRACUSE, N. Y.

Attenuation

The article "Path Attenuation
Nomograph" (June 6, pp 98-100)
appears to he in error. The formula
given on p 100 should express d
in statute miles rather than in feet.
The value of the constant generally
used is 37 rather than 37.9 as
presented in the article.

As for the constant value, I have
found the number 36.62 to be
more nearly correct.

J. HERRMANN
INDIANAPOLIS 22, IND.

For the basic equation, d should
indeed be in miles. Because of the
shorter distances involved, the
nomograph was made in feet, but
would have to be converted to miles
for the equation. The value 37.9
was supplied by the author; this
figure seems to vary from one source
to another, and perhaps 36.6 is
more nearly correct.
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PROFESSIONAL

SERVICES

CROSBY LABORATORIES, INC.
Murray G. Crosby & Staff

Radio - Electronics
Research Development & Manufacturing

Communications, FM & TV
Robbins Lane. Hicksville, N. Y.

WElls 1-3101

ELECTRONIC RESEARCH
ASSOCIATES, INC.

"TRANSISTORIZE" YOUR PRODUCT!
Complete Service in consulting, research, develop-
ment. and production on Transistor circuitry,
products and instrumentation.
67 Factory Place Cedar Groove. N. J.

CEnter 9-3000

ERCO RADIO
LABORATORIES, INC.

Radio Communications Equipment
Engineering - Design - Development - PITOIletion

Our 30th Year in Air to Ground
17onuminieation and Radio iteaeons

Garden (Sty  Lon_ i land York

MEASUREMENTS CORPORATION
Research & Manufacturing Engineers

Harry W. Houck
Specialist in the Design and

Development of Electronic Teat Instrument.,
Boonton, New Jersey

ALBERT PREISMAN
Consulting Engineer

Television. Pulse Techniques, Video
Amplifiers, Patent technical consultation.

616 St. Andrews Lane. Silver Suring, Maryland

YARDNEY LABORATORIES, Inc.

Research -Design -Development

Electro-Chemical Generators of Energy

40-48 Leonard Street WOrtli 6-3100
New York 13, N

CONSULT

THESE SPECIALISTS:

Let them save your time by
bringing their broad experi-
ence in their specialty to

bear on your problems.

-
NATIONAL

(OVERAGE

EMPLOYMENT OPPORTUNITIES
The Advertisements In this section Include all employment opporttuddes---meou-

tive. management. technical. selling. office, skilled, manual, eta

Positions Vacant
Positions Wanted
Part Time Work

DISPLAYED

Civil Service Opportunities
Selling Opportunities Wanted
Selling Opportunities Offered

Employment Agencies
Employment Services
Labor Bureaus

-RATES--- UNDISPLAYED

ri.e advertising rate is $25.25 per inch for all adver-
tising appearing on other than  contract basis.
Contract rates quoted on request.

An advertising inch is measured % vertically on a
column -3 columns -30 Inches to  Page.

Subject to Agency Commission.

$2.40 per line, minimum 3 lines. To Store advance
payment count 5 average words as a line.

Box Numbers-counts as I line.

Discount of 10% if full payment is made in advance
for 4 consecutive insertions.

Not subject to Agency Commiesion.

Send NEW ADS to ELECTRONICS, 330 W. 42nd St., N. Y. 36, N. Y.. for March, issue closing February 5th.

RESEARCH PHYSICIST
Ph.D. or equivalent. Man with background in solid state physics fa

research division of electronics concern.

Excellent salary and working conditions. Submit full details t

D. Bellat, Personnel Director.

TUNG-SOL ELECTRIC INC.
200 Bloomfield Avenue, Bloomfield, N. J.

r

0

ENGINEERS
if you have been looking 14.r an bitoployitielii Agency
that Is skilled in the STATE OF THE ART of
Technical Recruitment and RELIABILITY OF IN-
FORMATION concerning positions. why not com-
municate with its at once!

ALL POSITIONS PEE PAID.
FIDELITY PERSONNEL SERVICE

121/1 Chestnut St. Phila. 7. Pe.
KpeniaNet in Aniatiov,EIrrtronirs and NItrIP01111,

ELECTRONICS ENGINEER
Design and development of Gaging In-
struments. Mature engineer with at least
5 years experience in electronics. Pro-
duction background desirable. Write
giving full resume.

STANDARD GAGE COMPANY, INC
Poughkeepsie, N. Y.

I MIR ESS nox A -o. REPLIER TO: Rod, No.
fio 1,1r. Dir. of nix publirolfoo.

to ,flier neater? yoit.
`. I II" YORK 36: P. 0. BOX 1?

I //lc AGO 11: r.te N. if ichigfor are.
101CANC1.00 is 68 Pool Of,

SELLING OPPORTUNITY OFFERED

Manufacturer in northern New Jersey is in-
terested in obtaining outside consultant hav-
ing thorough background and experience in
design and development of delay lines and
pulse transformers. RW-8446. Electronics.

POSITION WANTED

Norwegian electronics technician desires po-
,ition in U. S. preferably design and develop-
ment. Technical school, specialized electron-
ics training in R No AF% RAF. USAF. Eight
years experience. PW-85 0 1, Electronics.

When Answering

BOX NUMBERS

to expedite the handling of your corre-
spondence and avoid confusion, please do
not address a single reply to more than
one individual box number. Be sure to

address separate replies for each adver-
tisement.

H
and

work

study
HRB, a Division of The Singer
Manufacturing Company, offers
the graduate engineer and
physicist challenging work in
the electronics field. While
working in research and devel-
opment, you may join many
others of the HRB staff in doing
graduate work in your special-
ized field at neighboring
Pennsylvania State University.
Employees may take as many
as six credits per semester. En-
couraging education and
initiative are part of the basic
philosophy at HRB.

For more information write:
Personnel Officer

Haller, Ra. mond & Brown, Ins.
Science Park

State College, Pennsylvania

TECHNICAL SALES
SEMICONDUCTOR FIELD

Large mideast firm working in rapidly ex-
panding field of ultra pure silicon requires
technical salesman. Must be willing to
travel. Degree in physics, chemistry,
metallurgy, or electronics preferred. Age
-25-35 years old. Previous experience in
semiconductor or electronics field pre-
ferred.

Send complete resume, including salary
requirements, etc.

P-8467. Eleetronies
Liss. Adv. Div.. P.O. Box 13, N.Y. 36, N.Y.
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EMPLOYMENT OPPORTUNITIES

IBMRADAR -NAVIGATION

DEVELOPMENT
Outstanding opportunities for highly developed specialists in the
advanced development of integrated radar -navigation systems
AN/ASQ-28 for the B-70 chemical -driven bomber.

RADAR ENGINEER with a minimum of two years' experience as
technical leader of radar systems development project. Duties
should have included technical responsibility for major equipment
and control of subcontractors' work. Further experience with tran-
sistor circuits of radar test equipment highly desirable.

INERTIAL GUIDANCE ENGINEER with a minimum of eight years'
experience in servo -mechanisms or development of complex devices
for military applications, including three years as technical leader
of inertial guidance system development. Must have experience
in astro-compass, with ability to analyze relationship of inertial
equipment with bombing and navigation computer. Will assume
broad project leadership in planning and controlling work of major
subcontractors.

Qualifications: Bachelor's or Master's Degree in Electrical Engineer-
ing or Physics.

SYSTEMS ENGINEER with a minimum of eight years' experience
in development of complex military devices in the fields of servo-
mechanisms, radar, or computers. Able to integrate these elements
in weapons systems. At least three years' experience in over-all
systems analysis. Will design and analyze closed -loop systems con-
sisting of inertial and radar equipment, display materials, and
analog digital computers.

Qualifications: Bachelor's or Advanced Degree in Engineering.

COMPUTER ANALYST with one to four years' experience in digital
techniques used to solve real-time control problems. Will do mathe-
matical analyses of inertial control systems:

Qualifications: Advanced Degree in Physics or Engineering Science
with strong math background.

AIRCRAFT INSTRUMENTATION SPECIALIST with flight test
experience and thorough knowledge of servo -mechanisms and elec-
tronics. To work on new methods of aircraft instrumentation.

Qualifications: Master's Degree in E.E. or A.E. and four years' experi-
ence, or Ph.D. in E.E. or A.E. and background in aircraft instru-
mentation, especially air speed and altitude measurements.

ADVANTAGES OF IBM A recognized leader in the electronic com-
puter field . . . products used in both military and commercial
applications ... advancement on merit ... company -paid relocation
expenses . . liberal company benefits . . . salary commensurate
with ability and experience.

Immediate openings in Owego, N. Y., in new modern engi-
neering laboratory situated in colorful, rolling hillside of
southern New York.

WRITE, outlining qualifications and experience to:

Mr. Paul E. Strohm, Dept. 554T
IBM Corporation, Owego, N. Y.

IBM INTERNATIONAL
BUSINESS MACHINES
CORPORATION

DATA PROCESSING

ELECTRIC TYPEWRITERS

MILITARY PRODUCTS

SPECIAL ENG'G PRODUCTS
SUPPLIES

11ME [(MIME NT

CHATEENCINC OPPORTUNITIES

IN RESEARCH

AND DEVELOPMENT

ELECTRONIC

ENGINEERS

SYSTEMS

ENGINEERS

Design of electronic
instrumentation f o r
underwater ordnance.
Analytical and experi-
mental treatment of
scientific research prob-
lems in the fields of
hydrodynamics, acous-
tics, electronics, net-
work theory, servo-
mechanisms, mechanics,
information theory and
noise analysis includ-
ing analogue and digi-
tal computations.

THE

PENNSYLVANIA STATE UNIVERSITY

ORDNANCE RESEARCH LABORATORY

University Park, Pennsylvania

 Opportunities for Graduate Study
 Faculty Appointments for Qualified Applicants
 Excellent Working and Living Conditions
 Liberal Employee Benefit Programs

Send Resume To:
ARNOLD ADDISON,
Personnel Director

H more

responsibility !
HRB, a Division of The Singer
Manufacturing Company, is of-
fering a challenge to electronic
engineers and physicists who
are able to accept mature re-
sponsibility on research and
development projects. The cre-
ative mind will find academic
freedom, complete manage-
ment encouragement and full
responsibility on a task. Excel-
lent salary and generous
company benefits.

For more information write:
Personnel Officer

Haller, Raymond K: Brown, Inc.
Science Park

State College, Pennsylvania

EMPLOYMENT
PROBLEM?

When you are in need of specialized men
for specialized jobs, contact them through
an employment ad in this publication.
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EMPLOYMENT OPPORTUNITIES

ELECTRONIC

ENGINEERS

needed at

MARTIN
New long-term develop-
ments at Martin in the
field of electronics have
created exceptional op-
portunities for top elec-
tronic engineers. At least
5 years experience re-
quired. Salaries from
$9,000 to $15,000.

Openings
in these areas:

 Circuit Design
 Systems
 Inertial Guidance
 Countermeasures
 Digital Computers
 Test EquipmentDesign

WRITE TO:

William Spangler, Manager
Professional Employment
Department E-8
The Martin Company
Baltimore 3, Md.

MARTIN
BALTIMORE

PROBLEM:

When a quantizing device
is included in a servo
feed -back loop, how

can servo performance
be maintained

when the quantized
signal varies
very slowly?

DIGITAL
COMPUTER

D
COMPARER

COMPUTER ENGINEERS

E

D A
CONVERTER

QUANTIZED
ERROR SIGNAL

SERVO

SHAFT D
ENCODER

OUTPUT

GENERAL ELECTRIC OFFERS

EXCEPTIONAL OPPORTUNITY

TO THE COMPUTER ENGINEER

WHO CAN MEET THESE

REQUIREMENTS:
... an engineer qualified by his versatility and experience
to act as multi -project advisor in the Ordnance Section of
General Electric's Missile & Ordnance Systems Depart-
ment. A specialist able to determine digital control require-
ments and specify basic digital systems design for digital
computers.

This man will play a key role working with development
groups to design computer subsystems for inertial guid-
ance and control elements of TOP PRIORITY WEAPON
SYSTEMS. To carry these responsibilities he must have
at least 10 years' experience in electronics, plus demon-
strated knowledge of military computer applications.
Ability to ride herd on development until schematics are
translated into functioning hardware is essential to this
position.

Specific requirements: BS (EE or Physics) plus design &
development experience in pulse and digital circuits, com-
puter logic and memory, transistor circuits, military com-
puter applications, systems philosophy.

Ordnance Section is based in Pittsfield, Mass., heart
of the Berkshire summer and winter recreation country.

Send resume in confidence to:
Mr. W. S. Fielding, Ordnance Section, Div. 27-W.D.

Missile & Ordnance Systems Dept.

GENERAL ELECTRIC
Pittsfield, Mass.

ELECTRONICS engineering edition - August 1, 1958
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EMPLOYMENT OPPORTUNITIES

7Itycqe YORK
offers the opportunity
and the challenge of
key assignments in...

GUIDED MISSILE

ELECTRONICS

ELECTRONIC ENG.

MECHANICAL ENG.

DESIGNERS -DRAFTSMEN

Here is your chance to prove your
ability doing important work on
missile fuzing, guidance, packaging
and related test equipment. We have
key openings that offer you the oppor-
tunity to move ahead rapidly in your
profession. At Bendix York, you
benefit from the advantages of a
small company atmosphere in a
growing division of one of the
nation's largest engineering and
manufacturing corporations. Also,
you'll enjoy the "good life" in our
beautiful suburban community.
Good salaries, all employee benefits.

Drop us a card, briefly stating
your education 8. experi-
ence. We'll act im-
mediately to get to-
gether with you
and talk it over. ADDRESS:

PROFESSIONAL

PLACEMENT

DEPT. E

71111BnoW
AVIATION CORPORATION

York Division
York 437-2611

now

the gun
TO PHOENIX!
...where Motorola
offers rewarding
opportunities!

Work where it's fun to live.
Advance your career-both in
recognition and financial gain-
at Motorola in Phoenix.

Your family will share vour
opportunity when you settle
down in sunny, dry, healthful
Phoenix ! Tourists spend mil-
lions of dollars every year just
to visit Phoenix. The attractions
of this fabulous vacationland
can be yours to enjoy year -
'round with Motorola !

If you are qualified
for any of the po-

* sitions below, write,
ORTutlIC-k wire or phone today.

ELECTRONIC ENGINEERS,
MECHANICAL ENGINEERS, PHYSICISTS

System Analysis, Design and Test
Radar Communications
Navigation Missile Guidance

Data Processing and Display

Circuit Design, Development and Packaging
Microwave Pulse and Video
Antenna Digital and Analog
R -F and I -F Transistor

Servos

Technical and Specification Writing
Printed and Etched Circuitry

Write:
Mr. Kel Rowan

Western Military Electronics Center
Motorola, Inc., Dept. A-8

8201 E. McDowell Road
Phoenix, Arizona

Engineering positions also available atMotorola, Inc. in Chicago, Illinois, and
Riverside, California.

MOTOROLA, INC.

menu lIUllea III'
....fselaenaisla

H R e. e.'s

and physicists
A rewarding future is waiting
for you at HRB, a Division of
The Singer Manufacturing Com-
pany. HRB is one of the coun-
try's fastest growing research
and development companies.
You will live in State College,
home of Pennsylvania State
University. Located among the
scenic mountains of central
Pennsylvania, State College of-
fers the congenial atmosphere
of a small town for young fam-
ily growth. Hunting, fishing and
recreation areas are within
minutes' drive.
lot more information write:

Personnel Officer
Haller, Raymond fzr Brown, Inc.

Science Park
State College, Pennsylvania

To

EMPLOYERS

who advertise

for MEN:
WII 111:my applicants for a

position it frequently happens that
I he only letters acknowledged are those of
he most promising candidates. Others

may not receive any indication that their
letters have even been received by a pros-
pective employer much less given con-
sideration. These men often become
discouraged. will not respond to future
advertisements and sometimes question
their bona fide character.

Every advertisement printed in the Em-
ployment Opportunities Section is duly
authorized.

It will help to keep our readers inter-
ested in this advertising if you will ac-
knowledge every application received,
even if you merely return the letters of un-
successful applicants with "Position filled,
thank you" written or stamped on them.

We suggest this in a spirit of coopera-
tion between employers and the men reply-
ing to Positions Vacant advertisements.

"Put yourself in the
other fellow's place."

ELECTRONICS
Classified Advertising Division
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EMPLOYMENT OPPORTUNITIES

H R smaller

company ?
HRB, a Division of The Singer
Manufacturing Company, is a
small company. It has remained
small by choice. Electronics en-
gineers and physicists will find
country quiet and metropolitan
opportunity at HRB. Individual
recognition for creative initi-
ative is only one of the many
advantages offered. A sincere
interest in the progress of each
engineer is standard policy in
this internationally recognized
"small" research company.

For more information write:
Personnel Officer

Haller. Raymond g: Brown, In( .
Science Park

State College, Pennsylvania

YOUR

ORGANIZATION

Is it complete?

Are you expanding it?

Making Replacements?

Naturally, you are anxious to
secure the most suitable man
or men available. You want
men with the special training
that will make them an asset to
your organization. You can con-

tact such men through an ad-
vertisement in the Employment
Opportunities Section of ELEC-

TRONICS.

Classified Advertising Division-

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

there's a
world of opportunity

for you at

in advanced
R & D Programs in

INFRARED, MICROWAVE,
AIRBORNE CLOSED LOOP TV

& DATA PROCESSING

In expanding several broad research and
development programs, AVION has

opened several positions of unusual inter-
est and challenge to the engineer, scien-
tist and physicist who thrives on the crea-
tive aspects of engineering.

AVION, with a record of successes in
the above fields, is led by a young, pro-
gressive management, and is backed by
the stability and resources of a major,
national corporation.

Positions are open at our Paramus, New Jersey, and Alexandria, Virginia, research
and development laboratories, ideally located in highly desirable residential com-
munities convenient to world-famous cultural, entertainment and shopping centers.

AVION's ADVANCED
DEVELOPMENT LABORATORY
Is expanding its activities in Infrared in
the fields of ICBM & Satellite Detection
Studies, Ground Surveillance, Missile
Guidance and Detectors. 'This Infrared re-
search and development work includes
physics, optics, electronics, semi -con
doctors, systems analysis and computer
studies. We are looking for' research con-
sultants, senior engineering and engineer-
ing personnel for this work.

AVION's SATELLITE
PROGRAMS

which cover the field of space technology,

require men with microwave systems and

component engineering experience. We

want research consultants, senior engineer-

ing and engineering development personnel

for this expanding program.

AVION's AIRBORNE
CLOSED LOOP TV

requires EE's with experience in sub -

miniaturization and transistorliation for
airborne TV, to qualify as:
Project Leader

Thoroughly experienced, to take full
responsibility of project groups.

Research Engineer
Knowledge of advanced TV engineering
techniques as applied to airborne TV
systems for research projects.

Development Engineers
EE with 'TV experience to work on
Closed Loop TV.

Avci

AVION's DATA
PROCESSING*

requires top-level engineering and Seitll
title personnel for research and develop-
ment work. Both supervisory and non -
supervisory positions available. Engineer-
ing background in any ONE or a combina-
tion of the following:

-SYSTEMS DESIGN & DEVELOPMENT
-ANALYSIS & SYNTHESIS
-RESEARCH & LOGICAL DESIGN

-DIGITAL COMPUTER DESIGN

Location: Alexandria, Va. Plant

Send Resume To: Mr. Austin Ptak,
Manager, Prsfessional Employment,

AVION DIVISION
aCfINDUSTRIES INCORPORATED

II PARK PLACE, PARAMUS. NEW JERSEY COLFAX 1-4100
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EMPLOYMENT OPPORTUNITIES

ENCINEERS

FIELD ASSIGNMENTS

HOME and ABROAD

with

CHRYSLER

MISSILE DIVISION

located in Suburban

DETROIT, MICHIGAN

Expanding activities on our
prime ballistic missile contracts
-REDSTONE and JUPITER-
require the addition of experi-
enced technical personnel for our
Field Engineering Section at
both domestic and overseas lo-
cations.

 MISSILE TRAINERS

 INSTALLATION ENGINEERS

 ENGINEERING INSTRUCTORS

 MAINTENANCE ENGINEERS

 MANUAL COORDINATORS

Current openings include man-
agement positions on the Field
Engineering Staff in Detroit and
at various field locations.
To qualify, applicants must pos-
sess at least 2 years technical
schooling, a solid engineering
background in missiles, aircraft,
electronics, military equipment
or related missile field engineer-
ing activities and strictly mobile
for job assignments.
Candidates selected for these
positions will enjoy excellent
starting salaries, a variety of
interesting work assignments,
outstanding promotional oppor-
tunities and an unique and re-.
warding field benefit program.
For further information submit
a complete resume of your quali-
fications in confidence to:

Mr. J. A. Murray

Technical Recruitment Supervisor

CHRYSLER CORPORATION
Missile Division
P. 0. Box 2628

Detroit 31, Michigan

ENGINEERS
for development of

ADVANCED CELESTIAL
NAVIGATION SYSTEMS

PROJECT & STAFF POSITIONS

Available to those inter-
ested and qualified for

serious development work in:

AIRBORNE NAVIGATION SYSTEMS

RELATED ELECTRONICS
ANALOG & DIGITAL COMPUTERS

ASSOCIATED TEST EQUIPMENT

Minimum 4 years experience
in military navigation -type

servos, computers,
electronics, photoelectric

tracking or other
related equipment

desired.

FIELD ENGINEERS

for Development and
Flight Evaluation Work

1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111

ENGINEERS

BS or EE degree.
Experienced in servo

motor or rate generator
design.

For further information
about positions available
with Kollsman, designers of
America's finest aircraft in-
struments, send a resume

to T. A. DeLuca.

kollsman INSTRUMENT CORPORATION

0040 PO avant woman, ono row  soissiousr a Slawd.444 cau, mown co.

ELECTRICAL
AND

ELECTRONIC

ENGINEERS
We have an exceptional opportu-
nity for a highly creative engineer
with an outstanding record of
achievement and at least five years
of top level experience in:

Radio-Radar Interference
Circular Wave Guide Development
This is a permanent position, in an organ-
ization with over 20 years experience in
the research and development field, offer-
ing unlimited opportunity for professional
growth, stimulating staff associations' and
an unusually pleasant working climate, in
addition to excellent salary and employee
benefits.

If you are interested in a challenging re-
search assignment, please send a complete
resume to

A. J. PANERAL

ARMOUR RESEARCH FOUNDATION
Of Illinois Institute of Technology

10 West 35th St. Chicago 16, Illinois

H R tangible

benefits
To the electronic engineer and
Physicist with demonstrated
creativity and sound technical
background, HRB, a Division of
The Singer Manufacturing Com-
pany, offers an abundance of
benefits. You will share in such
company policies as paid vaca-
tions, company -paid group life
insurance, retirement plan and
hospitalization and medical
programs. Salaries are excel-
lent and location is ideal.

For more information write:
Personnel Officer

Haller, Raymond & Brown, Inc.
Science Park

State College, Pennsylvania

WHEN
Answering Advertisements

PLEASE do not send original letters,
certificates or photographs. We cannot
be responsible for tbetr return. Please
send photostat or carbon copies.
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CLASSIFIED SEARCHLIGHT SECTION ADVERTISING

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE

DISPLAYED RATE

The advertising rate is $24.75 per inch for all advertising appearing
on other than a contract basis. Contract rates quoted on request.

AN ADVERTISING INCH is measured 7/8 inch vertically on one column,
3 columns -30 inches-to a page.
EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only
in Displayed Style.

UNDISPLAYED RATE

$2.40 a line, minimum 3 lines. To figure advance payment count 5
average words as a line.
BOX NUMBERS count as one line additional in undisplayed ads.

DISCOUNT of 10% if full payment is made in advance for four con-
secutive insertions of undisplayed ads (not including proposals.)

Send NEW ADS or inquiries to Classified Adv. Div. of Electronics P. 0. Box 12, N. Y. 36, N. Y.

V. H. F. U. H. F.
RDO RECEIVER

38 MC to 1000 MC precision Receiver
covering complete range using 3 turning
units. The RDO is a high quality Navy
search receiver using the same turning units
as the APR -4, but has additional features,
such as input and output signal strength DB
meters, audio output metering, noise limiter,
greater stability, for noise measuring etc.
Input 10V6OCYC. Panadaptor output avail.

Complete W/3 turning units.
Brand new, original boxes. $159.50

Govt. acq. cost 51500.00

HEADPHONES -MIKES -CORDS
Permo Flux 545.00 HI-FI Headset-Uses an-
nular grooved plastic fibre comes with voice
coils as in speakers, and brand new rubber
ear pads to obtain spacing for correct acous-
tical load. GIVES FINEST MUSIC REPRODUC-
TIONS! Imp: 300 Ohms per unit or 600 Ohms
when wire series.

BRAND NEW $6.95

Less Head Band $9.95
Write for flyer.

R. W. ELECTRONICS
Dept. L.

2430 S. Michigan Ave. Chicago 16, III1t.
PRACTICALLY NEW

7 Precision
Potentiometer Card Winders

For Information Contact

R & H MACHINERY INC.

Pl.ca...ani 7 27.11

HARRY KRANTZ CO.
the largest RESISTOR
stock in the Country

Tremendous Quantities -1/2, 1 & 2 W.
40 to 70% off mfg. prices

89 Chambers St., N. Y. C. 13 WO 2-5727

MOST POWERFUL TELECHRON
MOTOR MADE -6 watts -

1 III', I I 11,1 $6.75
I 111,1 v 11e .... 11.50

i ii 5:\11-.1: I I SP 15 sec.
itch 'Filo, , chiltli

1 IIII7S1 TEI F-
11110 /N. ,1,1,o. 5.17.50

uthor 5.1 1111 ra".e III,'

BLAN 64 C DEY ST.
NEW YORK 7, N. Y.

IIG-52 (1/2"x 1") X-BANIll
WAVEGUIDE WITH FLANGES - 12" FLEXIBLE WAVEGUIDE

Straight Waveguide Section with
Flanges utis,111 1,1;4Th 211," ,111
-land:Ha 1.11-.111A, chide. flange,.

Straight Wavequide Sections with
Flanges oicrall Met ,011"1.

Id1-11u/1" sail 1'4,-04\
;lams, N.,..j111.7:)

['snit.. $5.7",
12" Flexible Waveguide Type

ro-'111
coI1.1 1- chuti.
lIonscs $01.7)
18" Flexibly Waveguide Ty p,I
1'11_17Io.\ I' 1 IN" n stir I'(;-;III/I
i011.1
36" Flexible Waveguide Type
c1;-17).1 t c.16") ailh 1.11-1.19 1.

90" "H" Plane Elbow (bend)
1.11--111.\ am) 1.11-1111 1' flange,. :1"

90" "E" Plane Elbow (bend)
141,19-1"

I ¶Ii.
Broadband Crystal Mount T)I/'`
152.; xt al ,kith Om. 1'111' cennee-
10, T3pe
I Hunk, ea 0111

TERMS:

2% 10 DAYS
NET 30 F.O.B.
RICHMOND,
CALIFORNIA

This is a
partial listing.

Please write
for our flyer.

X -Band Dual Balance Mixers Wilk
Id; -:2i Idi-10A/1

tif 111101nla-
pic T T,0 1.1-
:I., iris,,! input.: one ir
and em iur ieeeiyer. Output Oa
1151' Our ,11111itIelor.
1.52:1 matched .1110M,
ch4e,I1 5a11 .510,11.1 NIK-2". eCSJlu
Adjustable Impedance Transform-
ers L vn1.ezr 1/os I. .1 of It, -

11,4 e1. ids with a lng-i.
-lei ells ill the top Mid

ball uln -, that thr MINI of TM,
usit,e,thle rrtln11 ono he 1:111,1
mechanically. Thin i< dew 1)

In, :in, et a With stand-
and 11*C-:1111., and. 1.1:-411.) 1'

T.ttic 111:-61

Pick Up Horn Antenna 'Vim,
I'11. Filcrr jiMii41

limn, With Olio 1110117. TI"`
pick up 1, :in :Icem,ely to nla

Rotary Joint 360" UG10A flanges

OMNI Directional Antenna us,s1
111111 11M11 heaven
Niti, I 1:-411.\ Ilanee.

RADAR DIVISION
RAMAGE & MILLER

ENTERPRISES
3221 FLORIDA AVE.
RICHMOND, CALIF.

PHONE BEacon 4-7061

rSCR 584 ANTENNAN

PEDESTA[S
Complete 360 azimuth & full elevation sky
sweep (210'). Fully equipped with azimuth
& elevation motors, potentiometers, selsyns,
and amplidynes. The ideal antenna system
for sky sweeping, tracking, telemetering.

In Excellent Condition. Delivery from Stock.
An outstanding buy at our special price.
Con'Itol consoles also in stock. Complete
details in McGraw-Hill MIT Radiation Lab
Series, Vol 1 Radar System Engineering &
Vol 26 Radar Scanners & Radomes.

RADIO RESEARCH

INSTRUMENT CO.

550
FIFTH AVE.
NEW YORK

JUDSON
6-4691

Money saving prices nn tubes. TV, Radio, Trans-
mitting, and Industrial Types. New, 1st quality.
guaranteed. Top name brands only. Government
surplus and commercial test, lab. and communica-
tions equipment in stock. Sell us your excess tubes
and equipment. Unused, clean tubes of all types
wanted. Send specific details in first letter. Write
for "Green Sheet" catalog 254.

BARRY ELECTRONICS CORP.
512 Broadway WA 5-7000 New York 12, N. Y.

LARGEST STOCK OF I
RELAYS

IN THE WORLD

SOLENOIDS STEPPERS
SENSITROLS

PRODUCTION QUANTITIES
MOST MAKES IN STOCK

Send for Latest Catalog E

Universa RELAY CORP.
Formerly Universal General Corp.

1/4.42WHITE ST., NEW YORK I3,N. Y. WAlker 5.9257)

BEARINGS -
Miniatures; Precision; Stainless Steel;
Special Sizes, Tolerance & Construction.

RAWAY BEARING CO.
4.8 Forsythe St. Walker 5-8150 N. Y. C. 2, N
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SEARCHLIGHT SECTION

ONE OF THE WORLD'S LARGEST MICROWAVE, TEST EQUIPMENT AND

(I)) TUBE ESTABLISHMENTS!!

NEW TS -147 X BAND SIGNAL
GENERATOR

Test Set TS 147 UP is a portable
Microwave Signal Generator designe-.1
for testing and adjusting beacon
equipment and radar systems which
operate within the frequency range
of 8500 MC to 9000 MC.

We carry one of the largest tube
inventories in the USA. Thou-
sands of Magnetrons, Klystrons,
Receiving and Transmitting tubes,
Semiconductors, etc. Write, giv-
ing your requirements. If you
hove similar items for disposal,
please offer us.

WHOLESALE and EXPORT ONLY
Minimum tube order $25

NEW UNUSED SURPLUS STAND-
ARD LABORATORY RECEIVERS

AN/APR4 complete with five tun-
ing units 38 to 4000 m.c.
AN/APR-5, 3000-6000 m.c.
AN/APR 10, 2000-4400 m.c.

NEW TS148 UP X BAND

SPECTRUM ANALYZER

OTHER TEST EQUIPMENT USED CHECKED OUT SURPLUS

TS3A AP
RF4 AP
TS12 AP
TA13 AP
TS14 AP
TS15
TS16
TS27
TS28
TS33 AP
TS34 AP
TS34A AP

T35 AP TS110 AP
TS36 AP TS111
196A TS117
TS -45 TS125 AP
TS46 TS126 AP
TS47 APR TS173
TS61 TS174 AP
TS62 TS175 AP
TS69 AP TS182
TS100 TS186
TS102A AP TS204
TS108 TS226

TS239C
TS251
TS254
TS258
TS259
TS270
TS299
TS419
TS497B
TS535
TS545
TS597

TFB90 1
APAIO
APA38
APS3 APS4
APT2-APT5
BC152C
BC788C
UP M1
UPM7
UPM30
UPM33
URM64
and many others

Phone: ORegon 4-7070

IBE T ELE ROPIIICS,

119 PRINCE ST.
NEW YORK 12, N. Y.

Cable: TELESERUP

SEARCHLIGHT
EQUIPMENT SPOTTING

SERVICE
This service it aimed at helping you, the reader of "SEARCHLIGHT", to
locate surplus new and used electronic equipment and components not
currently advertised. (This service is for USER -BUYERS only) No charge
or obligation.

How to use: Check the dealer ads to see if what you want is not currently
advertised. If not, send us the specifications of the equipment wanted on
the coupon below, or on your own company letterhead to:

SEARCHLIGHT EQUIPMENT SPOTTING SERVICE
Electronics Classified Division
P.O. Box 12, N.Y. 36, N.Y.

Your requirements will be brought promptly to the attention of the equipment
dealers advertising in this section. You will receive replies directly from them.

Searchlight Equipment Spotting Service

c to Classified Advertising, ELECTRONICS
P. 0. Box 12, N. Y. 36, N. Y.
Please help us to locate the following equipment:

NAME TITLE

COMPANY

STREET CITY ZONE .STATE

These

"Searchlight"

advertisements

are live opportunities in the
Electronic field.

Each announcement repre-
sents a current Want or

Offering of an organization
or individual in the field.
Some have money -saving

possibilities, others are op-

portunities for more business;
many are employment oppor-
tunities; still others offer
equipment-used or surplus
new.

"Searchlight" advertisements
are constantly changing. New
opportunities
finding their
great Want

are constantly
way into this

medium, each
issue. Regular reading of the
"Searchlight" pages can be
as important to you as read-
ing the editorial sections;

Editorial matter is news of the
industry; Advertising is NEWS
OF OPPORTUNITIES offered
in the Industry.

for

EVERY business WANT

"Think

SEARCHLIGHT first"
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SEARCHLIGHT SECTION

SPECIAL VALUES!!
CV-12/APR-6. Mixer Assy. for APR -0 receiver. 4000

mc.-6000 mc. Tunable C Band waveguide $24.50
CV -13 Mixer Assembly for APR -6 receiver. The miser

is designed to cover the range 2000 to 4000 me $22.50
SPR-2 front end. Consists of a dual butterfly detector

assembly covering 80 to 1,000 me. Means are provided
for automatically scanning the spectrums. and for
recording the signals on 2 -inch paper tape. Brand
new, complete with 1N27 crystal and amphenol fit-
tings $35.00

Klystron mount for 726A klystron 110 cm). Complete
with tuning Plunger and all fittings $7.95

BC 911, dual coax. switch. With British connectors.
Useful up to 400 mc $2.50

90 deg elbows, "I." Band, with flanges. "H"
Plane $18.55

Armatures for 111186 dynamotor, $2.50
Antenna Strain Insulators: Johnson #136-151....$2.00
Sawtooth potentiometer. W.E. KS 411381.0-1. NO

ohms 5.76 SVatt. Delivers saw tooth current Wars -
form 360 (leg. contin. rotation. Brushes 180 deg.
apart. $2.50

Capacitor. GE Cyrano), #141,103. 0.25 mfd/25,000
vdc $18.95

Receiver front end cavity resonator: Tunes 2700 to 34110
mc with a loaded Q of 3000. 50-olum type N input.
Video output front 1N27 crystal. May he used at snar-
ler hate 11.1 to 1.4 Immnel $22.50

DYNAMOTORS
INPUT

Type Volts Amps Volts
BDAR83 14 375
POSX-I5 14 2.8 220
DM33A 28 7 540
B-19 12 9.4 275

500
DA -3A 28 10 300

150
14.5

1000
220
450
375

PE 73 28 19
130 69 14 2.8
DAG-33A 18 3.2
BOAR 93 28 3.25
PE 94 -BRAND NEW

OUTPUT
Amps Price
.150 $ 6.50
.08 5.50
.250 3.50
.110 5.50
.050
.260 3.50
.010

5.
.350
.08
.06
.150

10.50
8.95
2.50
5.00
4.75

Navy type CA10-211444. Input: 105 to 130 VDC. Out-
put: either 26 VDC at 20 amps or 13 VDC at 40 amps.
Radio filtered and complete with line switch $44.00

INVERTERS
800-IB input 24-vdc, 62A. output: 115 V. 800 cy. 7A
I phase. Used excellent $12.00
PE -218H: Input: 25/38vdc, 92 amp. Output: 115 V 300/
500 cy. 1500 Volt -Ampere $28.00
EICOR-ML3011-5. Input: 13.75V: I8.4A Output: 115
V 100..3,', 0.95 PF.100VA 522.50

WAVEGUIDE FLANGES
UG 39/U
UG 40/U
UG 40A/U

$1.20
$1.65
$2.00

UG 51/U $1.85
UG 52/U $3.40
UG 52A/U $3.40

COMMUNICATIONS

EQUIPMENT CO.
343 Canal St.

New York 13, N. Y.
CHAS. ROSEN

Phone: CAnal 6-4882
DIRECT ALL INQUIRJES TO DEPT. Ell

X-BAND-RG, 52/U WAVE GUIDE
PARABOLOID DISH, Is" dims. Slam Aluminum 8"

Focus. For AN. APS-6 $4.50
3 CM DIPOLE and Feed Assembly (May be used with

above 8 inches long $5.00
FLEXIBLE SECTION 9 in. long. Cover-to-Cover $5.50
30' Parabolic Reflector Spun Aluminum dish 1104"

Focus $4.85
3 CM. DIPOLE FEED. 15" L. for APS-15 101/2"

foes- $12.50
MITRED ELBOW. Cast Aluminum, 1%." x %" W.G.

W. E. Flanges. "E" PLANE $3.50
Cross -Guide Directional Coupler, 111:-40 output flange,

Main Guide is 6" Long, with 90 Deg. "E" Plane bend
at one end, and is fitted with Std. UG 39/TG 40
flanges. Coupling figure: 20 (lb Nominal $15.00

Pressure Gauge Section with 15 lb. gauge $10.00
Directional Coupler, VG 40/U take off 20111) $15.00
MAGNET AND STABILIZER CAVITY For 1141 Mag-

netron $24.50
911 degree elho,.. E" flame 2'im" radius $8.50
Beacon/receiver unit. Complete with dual klystron

mount. TR/ATR section, duplexer, and 30 mc IF/ -
Mixer unit. Originally designed for 9000 mc receiving
using 723A/B. New. less tubes $22.50

3 CM ANTENNA ASSEMBLY: Vseg 17" paraboloid
dish, operating from 24 vile motor. Beam pattern; 5
deg. in both Azimuth and elevation. Sector Sean:
over 160 deg. at 35 scans per minute. Elevation Sean.
over 2 (leg. Tilt. Over 24 deg $35.00

MICROWAVE MAGNETRONS
2121A
2122
2126
2127
2131

$3.50 2237
$7.50 2238
$5.50 2239
$3.50 2149

$12.50 2.161

$9.00 2162
$12.50 725A
$12.95 QK60
$30.00 QK6I

$8.25 QI(62

$3.00
$5.00

$19.50
$18.95
$18.00

MEDIUM POWER PULSER
The MIT MOD III PULSER is a medium
power radar modulator using an 829 It in a regenera-
tive Mocking oscillator circuit feeding a 7151I power
amplifier. Peak output is 12 KV at 12 Amps into a
0.5/1.0/2usee. at a 1000 ohm load. Pulse widths are
duty ratio of 0.001. Primary power requirements are:
115 vac 400-1200 cps/3.5A. Also 28 vdc at 5 Amp. .90
external trigger of at least 50 v. peak is required. .V
units are new, complete with all :1111.,, pressuriz,1
housing, and schematic diagram' 597.50(Refer to Radl.al, Series. Vol.

PULSE TRANSFORMERS
352-7150. Pi imii) ..1011-..

101111 ohms. 12,000), 12.0 An.:,
Pulse: 1 or 2 uses. at .001 dull
ratio. Fitted with magnetron well
and bifilar winding for filament sup-
ply $22.50

K-2745 Primary: 3.1/2.8 KV, 50 ohms Z Secondaiy:
14/12.6 KV 1025 ohms Z. Pulse length: 0.25/1.0 usec
ay 600/0110 PI'S l'k Power 200/150 KW. Muter: 1.3
Amp. Has "built -ill" magnetron well 532.50

K -2461-A Primary: 3.1,2.6 KV-50 ohms (line). Sec-
ondary 14111.5 KV-1000 ohms Z. Pulse length: I

uses @ 600 PPS. l'k. l'ower Out: 200/130 KW. Bailor
1.3 Amp. Fitted with magnetron well $29.50

GE ItK-2449A. Primary: 9.33 KV, 50 ohms Imp. Sec-
ondary: 28 KV, 450 ohms. Pulse length: 1.05/5 user
@ 035/1211 PPS, PK Power Out: 1,740 KW. Bifilar:
1.5 amps (as shown) $62.50

GE @K -2748-A, $1.5 user @ 200(1 Pps. Pk. Psyr out I-
32 KW impedance 16:100 ohm output. Pri. volts 2

KV Pk. Sec. volts 11.5 KV Pk. PPM, rated at I

Amp. Fitted with magnetron 0,11 624.511

I. F. AMPLIFIER STRIPS
Model 15: 30 sic fret:. 11.W. 2. Gain: 65111

uses 5 stages or 0.9117. Has Di' i,,rec and yid-
detector. Input impedance: 50 ohms. lass tubes.9115.011

30 Mc. IF strip. Uses 6-6AC7. Bandwidth is 2me. Gain
120 db. New, complete with all tubes and schema -

tie $18.50
60 MC. Miniature IF strip, using 6AK5's 60 Mc cem..

Freq. Gain: 95 (lb at Bandwidth of 2.7 Ste
Complete with tubes 515.101

10 CM ANTENNA
Iteavoit antenna. 1.S.11/.11'N-7. Onm:

direct halal. Ita .1 i a !iim:

Pace enclosed 11

proof lueite ball $12.50Type "N" feed

3" Round Elapsed $
1 2 75Time Meter

PHOTO ELECTRIC
SWITCH. Darkness

throws the snitch -turn; light on at
dusk ... oft at dawn. Fools burglars
who watelm for signs of an j1 094
1,111111 honer

TELECHRON Motors
I RPM ....$3.05
2 RPM .... 2.90
4 RPM .... 3.90
3.6 RPM... 3.15

60 RPM -94.85
3 RPHr 2.85
I RP.2Hr.. 2.80
I RPI2Hr.. 3.25

1 RPM -50 Cycles, $1.85
Laboratory Special I of Each Motor $25

GLEASON-AVERY 1800 synchronous motor
115v 18 watt $4.50
same motor 8 RPM 8.50

HAYDON TIMING MOTORS
I Rev 4 hours I I5v $1.70
I RPM II5v 60cy 2.60
I RPM 230v 60cy 1.00
2 RPM 230v 60cy 1.00
3 RPM I I5v 60cy 2.60

30 RPM I15v 60cy 2.60
450 RPM 115v 60cy 1.30
HANSEN 4RPM 115v 60cy 4.24
CRAMER 4 RPM 115v socy 4.65

Laboratory special I of each motor $16.50

RELAY CONTACT BURNISHERS .59-2 for $1.00

PM MOTORS
Made by $375

DELCO or DIEHL
Removed from equipment

See Our Other Ad on Page 167

BLAN
EST. 19 23

INCLUDE
POSTAGE

64 C Dey St.
New York 7,

N. Y.

Watch-
the Searchlight Section

for
Equipment Opportunities

LEGRI S COMPANY
Want to buy

AREN-BRADLEY
Resistors & Potentiometers

to enlarge our stock

LEGRI S COMPANY
391 Riverdale Ave., Yonkers 5, N. Y.

FOR

ALL

METERS

NEED METERS?
STANDARD or SPECIALS

ANY QUANTITY -NEW -MILITARY

ELECTRONIC -MILITARY

AIRCRAFT -HAMS

MAKES -MODELS

RANGES -SIZES

REPAIRED

RESCALED

RECALIBRATED

WRITE - PHONE - WIRE

A & M INSTRUMENT SERVICE

INC.

76-14 Woodside Ave.
Elmhurst 73, N. Y.

CAA No. 4264 Ltd. HA 9-2925

g.lectronic LABORATORY SUPPLY COMPANY
Premium quality NEW components at below factory prices

AUGUST SPECIAL: PRECISION MOLDED DEPOSITED CARBON RESISTORS
100 K ohms 1°0, I Watt, Type MDF S18 per hundred

* Write for our 16 page CATALOG and SPECIAL mailings

7208 GERMANTOWN AVENUE  PHILADELPHIA 19, PENNSYLVANIA  CHestnut Hill 8-2700
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205F... 3.00 I 374A .... 2.00
Cable Address: JASHELEC Telegraph: FAX 207.... 50.00 37SA

211/VTIC 053111 67.005.00
40 385A Q

211E... 10.00 WE -388A . 1.00
212E.. 13.50 .

217A...7.50 . WE -396A 3.00
217C. . 1.25 393A ,, 6.00.60

1 WL-218 14.00 4038/5391... 2.50
CEP220... 2.00 WE -404A .. . IL 50082 .50 SIK 221 Q WE -408A.... 2.00082W A . . . 2.00 2310 2.00 WE -409A.... 1.6501113/4/R90 .70 a X -233A . . .50 WE -412A.... 2.000C3/VR105 .45 FG-235A , . . 25.00 WE -415A., . 3.00003/1/R150 .40 FG-238/1 . 50.00 WL-417A .... 2.251AE4 1.25 Q K-243.. , 49.50 WE -417A .... 3.501822 1.00 WE -245A 3.75 NE -418A 15.001823 1.50 014-246... 200.00 14E-421/3 6.001824 4.50 Q1(-249. . . 125.00 NE -422A 7.001824A 12.00 WE -24911. 2.50 WE -423A/11125 1.25 WE -249C 2.75 6140 4.0011126 .00 2508 . . 4.00 432A . 6.951527 . . 6.50 250TH... 21.00 4328... . 8.001829. 2.50 250TL.. .12.00 434A 4.5011135 2.75 WE -251A . . 35.00 4468... . 1.00
WE -25231 . 6.50 450TH.... 40.00
WE -254A

. 2.00 450TL 40.00
H525711 . 7.00 WL-456 55.00
FG-250A ..70.00 Q1(459. , . 250.00
WE -25311 10.00 460 . ,,,, 8.00
259A . . 5.00 464A , . . 2.00
V-262 . . . 150.00 SA466'1021 4.50
FP265 10.00 GL -471A 2.00
WE269A 6.00 X4111111.. 95.00

J -ELECTRONICS CO.
Dept. 14.

1108 Venice Boulevard P.O. Box 15654
Los Angeles 15, California Richmond 9-7644

26C15.
2AP1 .. 2.00
2AP1 A 3.50
2A 515A 6.35
2824 1.00
2C33 R8233 .60
2C35 2.00
2C36 8468 20.00
2C37 20.00
2C39A 9.00
2C40 6.00
2C42 4.00
2C43 6.50
2C44 .20
2C116 4.00
2C50 5.00
2C51 3.00
2C52 2.002053..8.75
2021 .65
2021W .. 1.00
2029 .60
2E22 1.75
2E24 1.75
2E25 1.50
2E25A 2.00
2E26 3.25
2E27 . .... .60
2E32 1.00
2.136... 20.00 smpi. 2.00
2139. 25.00 5NP1 1.75
2141_ 100.00 5R4GY . 1.20
2.142 55.00 5R4WGA 4.00
2J40 9.00 5R4WG Y 2.75
2.149 15.00 SRPIIA . . 56.00
7.150. ...30.00 5SPIA. , 50.00
2./51... 110.00 55P7 45.00
2.154... 25.00 SSPIIA. 45.00
2.155... 45.00 SX2 . 15.00
2.156. 35.00 5 XP2A . 85.00

3.00 5%147.. 35.00
2361A 30.00 3XP11 50.00
2162... 2.00 5 XP11A . 85.002362/1..50.00 SXP115 85.00
21422...13.00 5X2P5 50.002K23.11.00 54'3WGT 1.30
21(26 27.50 SZPIS 45.00
214 23 . 24.00 EL -C6.1....15 00
21425 17.00 6AC7A. .75
21439 100.00 6A C 7 W 1.00

95.00
125.00
100.00

35.00
199.50
100.00
35.00

120.00
13.00
13.00

8.75
1.50

25.00
15.00

1.50
1.25
3.00

.50
3.50
7.00
4.25
2.56
4.25
1.95

37.00
2.75
2.50
4.50
4.50
5.00
5.00
6.00
2.00
6.50
6.00

22.50
150.00

90.00
10.00
95.00
13.50
22.00
34.00
90.00

21441
21(42
21(44
21(45
2546
2547
211148
21450
21(54
21655.
251515
3API
3/111P1
3ACP7
354
38P1
3523

3.00 3524
1538 22.00 3524W1840..1.30 31124WA,
1542 4.00 3525
1544 8.00 38261545....15.00 35291847...2 50 3C P11851...6.75 3C22
1853 10.00 3C24 24G.
1559/R11305 12.00 3030
1862 2.50 3C33
1563A. 12.50 3C45
1586 6.00 30P1 -S2
114218 .80 30/411A
11923 .25 3E29
114235 .60 3FP7A..
1114238M 2.00 31111
IN23C. 1.00 33P7
11923E. 5.00 313011425...05 31422
11927 .70 3530
11420 5.00 3MP1
11931 . . 1.50 315500A3
11432 . . 8.00 4-6SA
111134$1 .45 4-125A...
111133A .35 4-400A
11940 4.00 4-1000A
11442.. 8.00 4411 1.30
17446/4000. .20 4523 5.00
11952 .50 4524 4.5011955......1.25 41124 EL3C 5.00
14153 .55 4532 5.00
11469 .40 4C22 HF100. 12.50
11470 .65 4C271CV92 7.00
11971 3.00 4C28 15.00
17409 4C32 . . 15.00
119341 Q 4C35 13.50
1 P 21 30.00 4021 22.00
1P22 4.00 4E27 7.00
1P24 ... 1.35 4E27A 25.00
1P25 19.00 4321 641.4c.. Q
1P20 3.75 4PR60A ... 29.50
IP36 2.50 4X150*..15.00
1P37 2.50 4X1500..20.00
1Q22 22.50 4X1500 35.00
1521 2.50 4 X2SOM . 35.00

1.40 4 X 500A 65.00
SA6 1.25
C55 5C30 . 1.00
C5F14 '6278 . 17 SO
SAPI 2.25
55P2A . 2.50
5110P7 17.95
5C PI 15
SC PIA . 6..500
SC P7 4.00
SC P7A 7.00
5C P31 A 7.50
SC 22 1500
5024 30.00
5021 3.75
5023 R1665 7.50
SJP1 3.00
SJPIA 20.00
5.1P2 2.00
5JP2 A 3.00
51P4 2.00
SJPS 3.00
5.11PIIA 6.00
5.123 60.005126.....100.00
5129 4.00
5130
5133
51.P1P1
SLP1A
SLP2A

4.00
1.00
8.50

20.00
15.00

H K -24.
24013024.2.75
5L-25 16.00
F041.. .100.00
264170T 3.00
2606 .50
26E6WG 3.50
FG-273. 20.00
R K-28. .10.75
28D7W 3.50
RK29D Q
357 . 5.003570 2.00
C (-36C 1.00
FG-41. 100.00
V-45 . 135.00
R1(47 3.00
VC50-32 6.00
V-50 125.00
V-50XR . 125.00
11K-54 2.00
F G -S7 5.00
QK- 57...
Q K-59 15.00
QM-60. 15.00
RK-60/164I 1.10
QK-61 15.00
Q N-62... 15.00
HY6S .90
FG-67. 7.00
H Y-69 2.00
72 .25
73 .25
F0-3131 5.00
FG-95 12.50
FG97 25.00
F098A . 28.00
RK R-72 . .30
RK R-73 .30B L -99 Q
ML -100 45.00
FIF100.. 12.50
1008 1.50
100TH... 5.75
WE -101D. 2.00
WE -101F 7.00
WE -12111..1.25
F -123A 3.75
VT -1270 2.50
F -123A . 7.00
FG-154 8.50
VT -1511.. 9.50
FG-166 6.50
F G178

1900178. 3.00
16K 181 10.00
W L-200 50.00
Q1(202.... .110.00
201/1 2.00
204A 15.00

64115 1.50
CA K4 1.00
671K 5W 1.00

LSW .60
6A N5 2.10
6A N5W A 4.25
SANS . 2.00
OARS 1.25
64656 1.00
6113561// 200
SAIMW A / 6136 2.00
6837 1.25
6116.6 30.00
MIMS . 27.50
68M6A 32.50
6C21 12.00
604 1.20
6021 175.00
6146114GT 3.25
614 1.00
614 WA 1.40
SJSWGT 3.00
6.16W. .60
6144 2.00
61.61VG A '5932 2.70

6SK 7
6L6WWG8 3.0700.

65L7WGT 1.00
6557 WGT . .90
6SU7GTY 2.00
65 6GTY., .70
7AK7 . . 2.75
7817 . 3.00
7C23 60.00
7MP4 10.00
7MP7 10.00
778P/ 10.00

20.00
7X P2 .100.00
7YP2 50.00
813 C15 . 7.50
80515 . 13.50
SR C12 149.50
12AT7(919 . 2.25
12AU7WA 2.00
12AY7 1.20

10.00
12GP7 13.00

11116 Q16556 23.00
T-20 2.00

P122
1.00

150.00
1.45

VACUUM CAPACITORS
50 mmfd. 32 KV... 6.00
75 mmfd. 20 KV...10.00

100 mmfd. 20 KV...12.50
Also Other Values

F0-271 5551 35.00 C K- 501A X 1.00
27241. 4.00 RH-507 . 18.00F0280. 23.00 503/6246....100.00
WE -232A 2.00 CK 527 1.50
WE -23211 2.00 WL-530 15.00
WE -283A 3.00 531.. 6.S0
QK -2133A 200.00 53331 X 1.00
Q14-284 A .. 200.00 559 .35
FP -285 Q CK-570A X 2.00
WE -235A 4.00 575A 15.00
WE -286A 3.25 CUE578 7.00
W E -287A 2.00 5798 7.50
W E-290 A . 7.00 503 5.00
293A 5.00 KU610 3.00
GL299 1.50 HY-615 .45
301A Q W1.616 . 40.00
GB -302 3.50 KU627 6.00
304TH 17.50 1406211 7.5030471 17.50 W1636 aWE -305A 2.85 642 . Q
307 /1/ RK 75 . .60 HK -654 10.00
WE -30811 9.00 WL-655 30.00
Q14308 (I KU676 25.00
Q K 309 411 WE -701A....1.85

SPECIAL
5" DUAL GUN TUBE

Long persistency face, P7 screen.
Value at $200.00. This tube has
been rejected for military use.

Fully
Guaranteed $11.95

WE -3105
WE -3118

6.00
4.00

WE -312A .
313C .

1.25
2.00

313C/1.
WE -315/1 . .

2.00
10.00

WE -316A,.
05319

.30
35.00

323/1 .

VT -327A
7.50
3.50

F-328*.
329A

Q
8.00

332A
WE -336A .

20.00
3.50

WE -337A
WE -333A

3.50
7.50

702A . .50
WE -703/1. .75
WE -704A . .40
705A 1.00
706AY-GY 12.S0
CK707 .. .40
7075 . 2.00
WE -703A .75
713/1 .25
714A 7.00
714A Y..,. 30.00
715A 1.50
7158 2.00
715C 10.00
717/1 .35
71931 . .... 9.00

WE -343A...3.75 720AY-E1'. 30.00
Q14349 6249 250.00 72131 .50WE -349A...3.00 7216 6.50WE -350A .

3508 . .

QK351/6115
35411
356C
155ATHIS IS ONLY A PARTIAL LISTING

Thousands of other types in stock. RECEIV-
3565
WE -359/1

ING TUBES! We carry a complete line. Stand-
ard brands only.

3718
373A .

2.25
1.00 7220/.......65

50.00 723A/11.... 5.00
7.50 WE724A . .50
2.50 WE7245 . .50

10.00 72531 2.00
3.00 7268 7.00

.50 726C 3.50
1.00 730A 5.00
2.00 75071- 27.50

K U676 30.00
800 .90
802 2.00
803 1.50
804 7.50
805 3.50
806 7.00
807 1.25
007W 59330 1.25
308 1.75
810. 10.00
311 2.40
312 3.00
813 8.50
814 1.50
015 1.50

i 826 .50
329 5.00
3295 3.00
832 3.70
832A 7.00

4.00
1.50
1.25
1.10

3311W 6.00
343 .25
349 24.50
851 6.00
852 4.00
360 3.00
361 12.50
365 .25
866A 1.50
3661R 1.20
8698 45.00
872A 1.25
874 .70
876 .50
878 1.00
864 1.00
8119RA 75.00
891 100.00
691R .125.00
892 125.00
902P1 2.00
905 1.50
913 15.00
917 1.30
918 1.00
919.. 1.25
920 1 00
922 1.25
925 1.50
927 1.25
930 1.50
93IA 2.75
935 4.50
936. 4.00
954-8 .2S
959. 1.00
C K-1005 .25
C K-1006 3.25

.. .

CK-1022 . 7.50 3.25C K-1026.. 2.50 61123.251090 Q 6116 40.00R-1100 . . Q 6130 4.00R11305.. 12.00 6136 2.00(-1148 2.00 6140/423A 4.001221 1.40 6146 4.001229 . 2.75 6147 2.5012S3P7 25.00
HY-1269 6153 5.002.00 6161 25.001274.... 2.00 6169.. a1414-1554 30.00 6184 .. . 9.001603.. . 3.50 6186 6A G5WA2.001614.. 1.40 6137 5725!1616 .45 6AS6W . 2.23
1619 .25 6189
1620.. 3.50 1211U7P/A 2.00
1622 1.50 6199 ... . .74.00
1623.. 1.25 6201 . 2.00
1624 1.00 6202:6144W/1. 2.00
1625 .20 6203...... .. 2.75
1626 .15 5814 .50 6205 4.50
1629... .15 581441...1.40

.50 5814W A 2.50
6622:16/1.. ... 4.50

1630 1.10
1631 1.00 5919 . 21.00 6206 Q
/633.. .50 5322 65.00 6247 7.00
1636.. .50 5823 .90 6263.... 9.00
1641 1.20 5325 6.00 6264. . . 9.00
1642.. .30 5329 .90 6278 C5F14 . .17 50
1644.. .50 5829W A . . 2.50 79 SC22 20.00
1654. 1.75 511301FG41 65.00 6230 4165 40.00
1655 . 1.00 5337 5500 6291 50.00
1680 . 2.S0 5940 2.00 6339. . 25.00
1350/1 Q 5340A 3.00 5397.. , 4.50
1855, 6896 750.00 5841 2.25 6406 Q K42/3 450.00Z-1951....et 5342 417A, 8.50 6533 10.00
1960.. .75 5844.. . 1.00 6617....... 10.00
2050 1.10 5845.. 8.50 6700 3.50
2050W.. 2.00 5347 404A 8.50 6832........12.00
2051 .70 5851 3.58 6896, 1855 ..750.00
2345.. q 5852 TE-S . 3.00 8005 . 4.25
V XR-2700 9.00 5853 60.00 soas 4.00
HK -3054 75.00 5855. . .35.00 .75
4210.. Q 5857 1500 8013 1.25
R4330 . 7.50 5874 195.00 8014A 60.00
R4340.. 9.00 5876 . 4.75 0020 2.00
4410.. . 17.50 5881 . 2.80 9001 .60
5516 6.00 5886. . 3.75 .25
5517 .70 5893 . 9.00 9003 1.20
5031, 35.00 5894 9903 15.00 9004. .25
5545. 20.00 51196 2.00 9005 2.50
5552 F6235/1 50.00 5390 7.25 9006. .20
5553 FG258A 90.00 5999 3.00 9903 5894 15.00

* NEW * NAME BRANDS
* IMMEDIATE DELIVERY

* LOW PRICES

* UNCONDITIONAL GUARANTEE

589971 5.75
5901.. 6.00
5902 3.50
5902A 5.00
5902 CL 2.50
S903 12.50
5906. 9.00
5910 .30
5915 .50
5916...- 8.508.50
5927
5932 /666 WGA 3.00Q
5933/807W . 1.25
5933WA 7.50
5940,1754 75.00
5956 35.00
5959- (41. 15.00
5962 3.25
5963.. .90
5965.. 1.00
5967.. 10.00
5977 1.75
5977A 3.00
5979/531 20.00
5931 5650 40.00
5982.. 250.00
5937. 0.50
5992 500
5993/ TE-I0 4..00
6005 SAQ SW 1.50
6005 6A (35W

6095 3.00
6007 1.00
6012. 1.50
6019 170.00
6021 2.00
6021A 3.25
6028 4080 1.75
6037 434(243 30.00
6038 5.00
6044 15.00
6045 2.00
GL -6046 .50
6049 5330 X 1.00
C K-6050.. 2.00
6072. 2.50
6073.. 1.20
6074. 2.S0
6080 3.50
6080WA 5.00
6081 20.00
6082.. 3.00
6094 24.50
6095 1.50
6096. 1.25

5559 F G 57 5.75
5560 F G95 15.00
5586 150.00
5588 60.00
5591. 4038 . 2.50
5604
5606A 150.00
5610. .75
5611 45.00
5618 2.75
5627 'FA -6
5634 4.50
5636 2.25
563641 2.75
5637 2.7S
5639 3.00
5639A 4.50
5641 2.50
5642 1.00
5643 3.00
5645 5.00
5647 2.75
5647A 3.50
5650 5981 40.00
5651 1.00
5651WA 2.75
5654 6AKSW 1.20
5654 6AKSW,

6096 1.90
5656 3.50
5657 125.00
5663. . .60
5665.. 35.005667..75.00
5670 1.50
5670WA 2.75
5672.. 1.00
5674 75.00
5676.. .70
5677 2.50
5678. .80
5683 5.75
5685 15.00
5686 2.00
5687 1.75
5607WA . 3.95
5691. 4.50
5692 5.25
5693 3.00
5696A 1.25
5702WA.. 3.50
5703 1.10
5703WA 3.50
5704 1.00
5718.. 1.00
5719 1.00
5719A . 1.75
R1(5721.... Q
5725 6A56W . 1.50
5725 6AS6W/

6187.. . 2.00
5726 GALSW. 1.00
5726 6ALSW/

6097 2.00
5727 2021W 1.50
5720 FOG? 6.00
5744 .80
5744 WA 4.00
5749 611A6W .95
5750  611E11 W 1.75
5751.. . . 1.35
5751 W A . 3.00
5755420/1. 5.50
5763.. 1.10
5763.. 35.00
S779.... 70.00
5780_ . 150.00
5703. . 2.50
57133W8 3.50
5735 1.50
5737.. 3.00
5737WA . . 4.00
5801 5793 10.00
5303. 2.50
WOO V X4IA 8.00

6096 5654
6A K 5W 1.90

6097 2.00
6098 6.00
6099 1.20
6100 6C4 W A 2.00
6101;616 WA.. 1.50
6106 . . 3.00
6110
6111....

CHECK WITH US FOR YOUR REQUIREMENTS

All prices F.O.B. Los. Angeles, subject to
change without notice. Minimum order $10.00
Check with us for items not listed.
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EISLER VERTICAL
SPOT WELDERS

MADE IN SIZES 1/2-1-2-3-5 KVA
WITH OR WITHOUT TRANSFORMER OR TIMER

Sent to Any Radio Tube Manufacturer
in U.S.A. on a 30 Day Free Triai Basis.

LOSS ARM SPOT W3 _CL=7
WITH 1 HVA TH6,536-364

Nlo.333-vii_

TRANSISTOR
MAKING

EQUIPMENT
DIODE MACHINERY

AUTOMATIC OR
SEMI -AUTOMATIC

FOR TRA.IS 6508S and
B STATION PiotlX1146 40 rua,lik-r., SFLGILS

Send for Catalog Dr. Chas. Eisler, M. E. Founder
C4J1.5 EISLER, JR., PRES

EISLER ENGINEERING CO., INC.
751 So. 13th Si. NEWARK 3, N. J.
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FREED
MIL -T -27A POWER,
FILAMENT, PULSE
& AUDIO TRANSFORMERS

FOR IMMEDIATE

DELIVERY FROM STOCK

POWER TRANSFORMERS -STANDARD
All primaries 105 115, 125 v., 60 c.p.s.

Filament ilamen
#1 #2

MIL
Cat. Volt ors a E E ea E Casa
No. Sec. et ). .4 -....0 < 2' < Size

MGP1 400/200 V
V

165
260

.070
.070

6.3/5
L3/5

2
2-6.3

6.3 3 NA
-116P2 650 4 1B
TAGP3 650 V 245 .150 6.35- 5.0 3 its
MGP4 600 V 318 .175 5.0 3 6.3 8 LI1

TA6P5 900 V 345 .250 5.0 3 6.3 8 MB
TAGP6 700 V 255.450 KB
MSP7 1100 V 419.250 LB
MOPS 1600 V 640 .250 NB

FILAMENT
All primaries

Cat.
No.

TRANSFORMERS
105/115/125

Secondary

-STANDARD
v., 60

Test
VRMS

c p s.

PAIL
CaseVolt Amp

MGF1 2.5 3.0 2,500 ES

MG F2 2.5 10.0 2,500 GB

MGF3 5.0 3.0 2,500 FB
MGF4 5.0 10.0 2,500 NB
MCF5 6.3 2.0 2,500 Fll
NOES 6.3 5.0 2,500 GB
M6F7 6.3 10.0 2,500 111

MGR 6.3 20.0 2,500 KB
HOES 2.5 10.0 10,000 AC
MGFI 0 5.0 10.0 10,000 KO

PULSE

- i

TRANSFORMERS

Pulse

e g.2.. .S 'Z.

si
as;

S. i Dime
Iln evo.ts ''5 I

RIM [mum 0.25/0.25/0.25 0.2.1.0 E. 250
MPT2 Emil. 0.25/0.25 0.21.0 250
MPT3 BEM 0.5/0.5/0.5 0.24.5 .002 I 250
MPT4 ppm 0.5/0.5 0.2.1.5 .002 250
MPTS Ego= 0.5 0.5,0.5 0.5-2.0 .002 E 500
Mini pp. 050.5 0.0-2.11 .002 13
141177 Emma 0.7 0.7,0.7 0.5-175 .002 Li 25°00°Hippopp 5.7 0.7 0.5.1 .5 .002 LEI 200

20010 I 0'1.0 0.74.5 .002EI
1:1:01:11112131 1 0 1.0 0.7.3.5 .00 El 2.0 201MUM lig 12 1.0 I 01.0 Kan .00202.0 506
MPT12 Ea V Ei 0.15 0 I S 0.3:0.3 0.2-1.0 .004 4 0.7 700

AUDIO TRANSFORMERS
Frear reap.300 to 101300 cps 1 OB. All Case Sins Al

Impedance DC
Current

i Application so
Meal sit'sr.,1::317.,... 50. , :°,., N 10 10 I 15

MGA2 Li. he Val. Cell 400so, 4. 8, 16 0 0 ,-. 33

MGA3 Li.. Shsala sr P.P. Grids III I 3 5L -N 0 0 . 15

MGA4 Lie.. Lin 400
Split

600
Split 0 0 r 15

MGAS Valle Plea fa Liaa ,:gt VII, 40 40 , 33

MGA6 Single Plato to Voice Cell 4:1 4. IL 14 40 40 -' 33

MGA7 Simple roe P.P. Pleas to LI. I55 N Spl
600it

10 10 ' 33

MGAO P.P. Plates la Li. 240 500\ sP ii, 10 1 . 30

MOM P.P. Plates Pe Lip. 600 \ rpt p 10 1  27

Send for further information on these units, or
special designs. Also ask for complete

laboratory test instrument catalog.

FREED
TRANSFORMER CO., INC.

1722 Welrfield Street
Brooklyn (Ridgewood) 27. New York

CIRCLE 148 READERS SERVICE CA...
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through exclusive automatically controlled processes
Consistent TI resistor stability and

performance for every run, such as
the carbon depositing operation

shown above, are assured by exclusive
TI automatically controlled processes.

TEST

Temperature Cycling per Mil -R-1050913 (4.6.3)
Low Temperature Exposure per Mil -R -10509B (4.6.4)
Short Time Overload per Mil -R -10509B (4.6.5)
Effect of Soldering per Mil -R -10509B (4.6.8)
Shelf Life, change per year
Insulation Resistance per Mil -R-1050913 (4.6.7)
Voltage Coefficient

 Unless otherwise voted, data is % change in total resistance

For your resistor applications that demand stability, TI
precision carbon film resistors provide three full lines -
hermetically sealed, molded, and mil -line.
Low negative temperature coefficient of resistance
(0.03-0.05':;,[C) provides reliable performance under
full load with linear derating from 70" to 150'C.
For your next resistor application, select from one of the
following encapsulations:

HERMETICALLY SEALED

AVERAGE PERFORMANCE OF TI RESISTORS'

411111=11110 -----

MOLDED MIL -LINE

+0.05 to -0.15% +0.05 to -0.15% 0 to -0.15%
Less than +0.10% Less than +0.10% Less than +0.10%

0 to +0.15% Less than +0.10% Less than +0.10%

Less than ±0.05% Less than ±0.05% Less than ±0.10%

Less than ±0.10% Less than ±0.10% Less than ±0.10%

Greater than 1,000,000 Megohms Greater than 100,000 Megohms, Greater than 100,000 Megohms

Less than 0.002%/Volt Less than 0.002%/Volt Less than 0.002%/Volt

HERMETICALLY SEALED: for MOLDED: encased in a tough, MIL -LINE: new design provides
highest reliability ... solder sealed molded jacket for protection full load performance at 70°C,

in a vitrified ceramic case for utmost against mechanical damage and derates linearly to 0 at 150°C . . .

protection ...'/s to 2 -watt ratings. moisture . . . Ye to 2 -watt ratings. light weight . . . small size . . .

exclusive TI multi -coat synthetic
protection ... I/8 to 2 -watt ratings.

ALL LINES EXCEED APPLICABLE MILITARY SPECIFICATIONS.

AVAILABLE TODAY FROM YOUR NEAREST TI

TEXAS
DALLAS NEW YORK

CAMIIEN

DETROIT OTTAWA

WALT,-IAM

DISTRIBUTOR AVAILABLE IN PRODUCTION QUANTITIES FROIV1:

INSTRUMENTS SALES OFFICES
CHICAGO LOS ANGELES

DAYTON DENVER

SYRACUSE SAN DIEGO

WASHINGTON D C.

TEXAS INSTRUMENTS
INCORPORATED

SEMICONDUCTOR - COMPONENTS DIVISION
POST OFFICE BOX 312  DALLAS, TEXAS
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...give your TV set designs the new look!

Women's tastes favor the "slim...trim" look. And manufacturers of TV sets
who never underestimate the power of the American woman are designing for
lighter -weight, slimmer TV cabinets. They're doing it by specifying RCA 110°
picture tubes-commercially available in 17"-, 21"-, and 24" -types.

RCA's "straight" electron -gun is designed to minimize deflection distortion-
and eliminates the need for an ion -trap magnet. Inches shorter in length than
90° -deflection types having the same size faceplate, RCA 110° -deflection picture
tubes with super -aluminizing produce bright, high -contrast pictures.

RCA 110° picture tubes are available in quantity to meet your production
schedule. RCA can also supply you with the horizontal and vertical deflection
tubes for 110° -deflection systems. For further information,
call your RCA Field Representative.

RCA FIELD OFFICES

East: 744 Broad Street
Newark 2, New Jersey
HUmboldt 5-3900

Midwes Suite 1154
Merchandise Mart Plaza
Chicago 54, Illinois
WHitehall 4-2900

West: 6355 E. Washington Blvd.
Los Angeles 22, Calif.
RAymond 3-8361

RADIO CORPORATION OF AMERICA
Electron Tube Division Harrison, N. J.


