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R11C Type B "Heavy Duty" DISCAI'S are de- 
signed for all by -pass or filtering applications 
and meet or exceed RT+, REC- 107 -À specifica- 
tions for type Z5Z capacitors 

Rated at 1000 working volts 

Available in any capacity between 
.00015 MFD and .04 MFD 

Minimum capacity change between 
+10°C and + 65 °C (See Curve) 

Heavy duty construction means greater 
dependability at no extra cost 

PLUG -IN TYPES 

NOW 
AVAILABLE RMC 

1500 

DISCAP 
CERAMIC 

CAPACITORS 

20 
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CAPACITY LIMITS 
25` TO 65`C 

TYPE B DISCAPS 

vs 

RMC is now producing plug -in DISCAPS designed 
for printed circuit applications. Available in by -pass, 
temperature compensating, and stable capacity types, 
plug -in DISCAPS have the same high specifications 
featured in standard RMC capacitors. Leads are No. 
20 tinned copper (.032 diameter) and are available 
up to 11 /2" in length. Popular range of sizes for all 
applications. 

so 

RADIO MATERIALS CORPORATION 
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, III. 

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 
Two RMC Plants Devoted Exclusively to Ceramic Capacitors 
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E E T L E -T CH 
& Electronic Industries 

APRIL, 1955 

FRONT COVER: SPRING -TIME FOR MAJOR ELECTRONIC EVENTS. An artistic portrayal of the many events 
of interest to electronic engineers which will take place in the immediate months ahead. Not shown, because 
of information received after press time, is the National Conference of Aeronautical Electronics, May 9 -11, in 

Dayton, Ohio. In recent years there has been an undertone of objection throughout the industry because of the 
many conferences and exhibits taking place. Two or three overall regional meetings a year, similar to the 
annual IRE National Convention, are frequently mentioned os the ideal solution. For a list of events occurring 
during the April through Sept. period see page 28. 

Section One: 
Totals: Engineering Graduates; Electronic Parts Production 3 

Electronic Review of the Month 
As We Go To Press 5 

Electronic Industries News Briefs 32 
New Tech Data for Engineers 36 
Washington News Letter 106 

Engineers -Benchmen or Deskmen? 67 
Radarscope: What's Ahead for the Electronic Industries 68 
Cumulative Probability of Radar Detection T. J. Rooney, L. S. Rider and 8. H. Rudwick 70 
"Mylar" Film as a Capacitor Dielectric J A Ruby 72 
Wideband Ferrite -Core Transformer for High Frequencies Thomas R. O'Meara 73 

Power Gain of Dielectric Amplifiers Stanley Zisk 76 

Fuses for Electronic Equipment J C Lebens 79 

Designing TV Tuners for Color Receivers Fred Scher 80 
"Who's- Where" at the 1955 IRE Convention 82 
Previews of IRE Exhibitors' New Electronic Products 84 
Frequency Multipliers and Converters for Measurement and Control 

John M, Shaull 86 

Aerodynamic Loading of Radar Antennas Dr. Melvin Mark 90 
Cathode -Lead Inductance and Amplifier Output Nisson Sher 93 
New Design in Closed Circuit Television A. V. J. Martin 94 

Relay Characteristics and Uses Charles F. Cameron 97 

How to Plan for Color Television Broadcasting -Part III 
L. E. Anderson and W. O. Hadlock 

Cues for Broadcasters 
Design Criteria for Mutual Inductance 

98 
101 

111 

Section Two: 1955 Roster of Associations 
Serving the Electronic Industries 

DEPARTMENTS 

Coming Events 28 Military Contract Awards 118 Personal 122 
Industry News 145 New Equipment 84 Tele Tips 24 

News of Manufacturers Reps 172 

TELE TECH & ELECTRONIC INDUSTRIES', Vol. 14, No. 4. Published monthly by Caldwell -Clements, Inc. M. Clements, President; M. H. Newton, Assistont to 
President; John J. Borghi, Vice President and Treasurer; M. B. Clements, Secretory. Acceptance under section 34.64 Postal Laws and Regulations authorized 
at Bristol, Conn., June 9, 1954. Additional acceptance at New York, N. Y. 751t a copy. Subscription Rotes: United States and U. S. Possessions, 1 year, 
$5.00; 2 years $8.00; 3 years $10.00. Canada: 1 year $7.00; 2 years $11.00; 3 years $14.00. All other countries: 1 year $10.00; 2 years $16.00. Please 
give title, position and company connections when subscribing. Copyright by Caldwell -Clements, Inc., 1955. Printed in U.S.A. 

CALDWELL -CLEMENTS, Inc. 
Req. U. S. Pot. OR Publication Office, Bristol, Conn. 

Editorial /Business Offices 480 Lexington Ave., New York 17, N. Y., Tel. Plaza 9 -7880 
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KEerER 
FLUX : ] 1 CORE 

KESTER "44" RESIN, PLASTIC ROSIN AND "RESIN- FIVE" FLUX - 

CORE SOLDERS are tried -and -proved remedies for almost 
every production situation where soldering time gets 
out of hand. Kester's great adaptability to widely diver- 
gent soldering requirements has time and again helped 

so many manufacturers combat rising production costs. 
It could be the solution you've been looking for! 

THIS Is IT . . . the informative 78 -page free Kester text- 
book "SOLDER ... Its Fundamentals and Usage." Send for 
your copy today! 

FESTER S 
C O M PA N Y 4210 

FR 
Wrightwood Avenue, Chicago 39, Illinois; Newark 5, N. J.; Brantford, Canada 

2 For product Information, use Inquiry card on lost page TELE -TECH 8 ELECTRONIC INDUSTRIES April 1955 
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Facts and Figures Round -Up 
April, 1955 
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1955 ENGINEERING GRADUATES 
Following is a table of engineering graduates for 1955 by curricula and degree. The figures concern 
the 150 schools with accredited curricula. 

B.S. M.S. Ph.D. B.S. M.S. Ph.D. 
606 199 43 Industrial 1,103 367 6 
264 47 7 Mechanical 4,827 698 72 
381 12 0 Metallurgical 486 136 53 
113 34 16 Mining 231 22 3 

1,988 445 133 Naval Arch. & Marine 46 20 0 
3,597 558 43 Petroleum 460 59 6 
4,076 960 111 Sanitary 13 60 6 

6 44 25 Textile 82 11 0 
219 74 18 Unclassified 22 69 0 
503 62 8 Other 498 145 38 
186 9 2 TOTALS 19,707 4,031 590 

Aeronautical 
Agricultural 
Architectural 
Ceramic 
Chemical 
Civil 
Electrical 
Engrg. Mechanics 
Engrg. Physics 
General Engrg. 
Geological 

Non -accredited schools will award about 2,529 
is no curricula breakdown available. 

Bachelor's Degrees and 47 Master's Degrees There 

EDUCATIONAL ARITHMETIC 
Ronald B. Thompson, Ohio State U., has prepared "A Supplement to College Age Population Trends, 

1945- 1970" for the American Assn. of Collegiate Registrars and Admissions Officers. Some of the figures 
compiled tell a story without words about the predicament of elementary schools and the impending prob- 
lem in high schools and colleges. 

Number of Children 
Year Age 6.11 Age 12 47 Age 18 -21 
1933 13,704,709 
1939 12,713,765 13,653,324 8,455,935 
1943 12,205,137 13,173,495 9,060,592 
1949 14,317,912 12,138,288 8,584,336 
1954 17,921,998 13,552,629 7,967,556 
1959 20,891,600 17,142,295 8,785,930 
1964 20,494,660 10,955,207 
1970 13,609,830 

Obviously, our gross educational product must occupy as much of our thought and attention as our gross 
national product for some years to come. 
Above figures from the Engineering Manpower Commission, 33 West 39 St., New York City and the Sdentific 
Manpower Commission, 1530 P St. N.W., Washington, D.C. 

Broadcast Stations in U.S. 
AM FM TV 

Stations on 
Air 

2669 529 303 VHF 1 

111 UHF J 
Comm!. 

8 VHF 1 

3 UHF J 
Educ. 

Under Con- 
struction (CPs) 

125 54 50 VHF 1 

105 UHF J 
Comml. 

9 VHF 1 

15 UHF J 
Educ. 

Applications 170 11 155 VHF 1 

17 UHF 5 
Comml. 

TV IN ENGLAND 
Licensed television receivers as of Dec. 31, 1954 
include: 

England and Wales 
Scotland 
Northern Ireland 

3,920,897 
215,225 

19,867 
Total 4,155,989 

Estimated Annual Production 
of Selected Electronic Parts 

Product Units Value 
Sockets 225,000,000 $ 25,000,000 
Switches 35,000,000 10,000,000 
Connectors, 

terminals 50,000,000 15,000,000 
Coils, 

transformers 375,000,000 200,000,000 
Hardware 1,500,000,000 30,000,000 

GOVERNMENT ELECTRONIC CONTRACT AWARDS 
This list classifies and gives the value of electronic equipment selected from 
contracts awarded by government procurement agencies in February 1955. 

Adapters, headset 200,000 Generators and Alternator Drives 62,308 
Amplifiers, interphone 34,843 Generator Sets 99,989 
Amplifiers, klystron 179,600 Gyros, rate 57,695 
Amplifier Units 2,255,770 Handsets -Headsets 144,545 
Apparatus, X -Ray diffraction .. 29,782 Indicators 122,926 
Batteries, dry 80,225 Indicators, airspeed 536,883 
Battery Jars 32,678 Indicators, tachometer 438,913 
Cable and Boots 33,815 Indicators, temperature 27,748 
Cable, electric 156,082 Inverters 82,331 
Cable, watertight 83,397 Kits, cable splicing 112,531 
Cavities 41,675 Machmeters 476,393 
Connectors, plug 112,069 Microphones 50,207 
Connectors, receptacle 30,672 Microphone Stations 58,078 
Controls, constant frequency 2,115 Mine Detector Sets 1,561,069 
Control Equipments, auto Motor Assys 103,115 

degaussing 604,902 Oscilloscopes 51,792 
Converters, static 79,695 Panels, modification 35,505 
Crystal Units 89,670 Radar Sets 387,983 
Cubicles, power control . u .. 131,535 Radio Receivers 43,602 
Disconnects, junction box ... . 57,610 Radiographic Papers 127,668 
Electrodes, welding 525,200 Receivers, Transmitters, etc. .. 2,696,487 
Film, X -Ray 64,990 Recorder- Reproducer 52,395 
Generators, ac 299,759 Regulators, voltage 49,166 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 

Relays 33,672 
Servos, range recorder 44,555 
Signals, air -to -water 34,500 
Signal Generators 328,829 
Simulators, flight 440,000 
Simulators, radar signal 302,510 
Solder, lead and rosin 26,636 
Station Equipments, ship -shore 159,583 
Switch Assys, motor control 32,209 
Switches, flame detector 33,557 
Switches, toggle 35,640 
Systems, fire control 1 27,463 
Telephone Sets 163,243 
Test Sets 48,960 
Test Sets, radar 516,921 
Transformers 602,375 
Transmitters, pressure 416,878 
Tubes, electron 7,107,484 
Tubes, klystron 48,000 
Viewers, comparator measuring 25,226 
Wire, electrical 25,153 
Wobbulators 36,226 
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UNIT SHOWN ACTUAL SIZE 

miniaturized axial -lead wire wound resistor 

This power -type wire wound axial -lead 
Blue Jacket is hardly larger than a match 
head but it performs like a giant! It's a 

rugged vitreous- enamel coated job -and 
like the entire Blue Jacket family, it is 

built to withstand severest humidity per- 
formance requirements. 

Blue Jackets are ideal for dip -soldered 
sub -assemblies ... for point -to -point wir- 
ing ... for terminal board mounting and 
processed wiring boards. They're low in 

cost, eliminate extra hardware, save time 
and labor in mounting! 

Axial -lead Blue Jackets in 3, 5 and 10 

watt ratings are available without delay 
in any quantity you require. ,t * ,t 

SPRAGUE WATTAGE DIMENSIONS MAXIMUM 
TYPE NO. RATING L (inches) D RESISTANCE 

151E 3 '7/32 '?k 10,0001.2 

27E 5 11/4 3°b 30,000.. 

28E 10 1 %s ?is 50,000 .2 

Standard Resistance Tolerance: ±5% 

SPRAGIJEI 
0 1-1 

WRITE FOR ENGINEERING BULLETIN NO. 111 B 

SPRAGUE ELECTRIC COMPANY 233 MARSHALL ST. NORTH ADAMS, MASS. 

4 For product information, use Inquiry cord on last page. TELE -TECH 8. ELECTRONIC INDUSTRIES April 1955 
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As We Go To Press... - 7 -- _ 
7 !F, -t 

Medical Color TV 
A new technique of magnifying 

the microscopic details of patho- 
logical tissue, and projecting their 
images, in full color, onto a six foot 
screen, has been demonstrated by 
General Electric for the American 
Medical Association national con - 
ference on postgraduate medical TV 

Closed circuit color TV Cornera- microscope, which 
was demonstrated to the M.A. on post graduate 
medical TV education in Chicago. In the back- 
ground is the color TV control monitor. 

education. The magnifying system, 
which features the use of closed cir- 
cuit color TV, can magnify micro- 

scopic specimen, live or dead, up to 
15,000 times. 

Ten different specimens of both 
healthy and diseased tissues, pre- 
pared with different staining tech- 
niques, were used to show the color 
fidelity possible with the color tele- 
vision- microscope projection sys- 
tem. 

The color television- microscopy 
system was demonstrated at the con- 
ference in conjunction with a talk 
by Ralph S. Yeandle, of G. E. who 
said, "The system could be used for 
teaching large medical audiences in 
the classroom and at great distances. 
Information, both vocal and visual, 
on the latest developments and dis- 
coveries in pathology could be dis- 
tributed to many points throughout 
the nation at the same time. In this 
manner, rapid mass diagnosis of 
epidemics could be accomplished in 
a minimum of time. The diagnostic 
abilities of the leading pathologists 
also would be available to all sec- 
tions of the country when needed 
rapidly, or for instruction," Yeandle 
said. 

In the demonstration, specimen of 
pathological tissue, mounted on 
slides, were placed in view of a 
specially adapted TV camera- micro- 
scope. The full color image, picked 
up by the TV camera -microscope, 
was, transmitted via coaxial cables 
to a projector, and magnified fur- 
ther. 

A. F. Runs Arctic Tests 
Tests in actual Arctic winter 

weather have been successfully con- 
ducted for the Air Force at Ladd 
Field, Alaska, on SPAR, portable 
Ground Control Approach system 
for landing aircraft under poor visi- 
bility conditions. The tests, con- 
ducted by the Air Proving Ground 
Command, complete Air Force eval- 
uation of the SPAR system. 

SPAR is manufactured by Lab- 
oratory For Electronics, Inc., Bos- 
ton, Mass., It was developed as a 
new type, low -cost, portable GCA 
radar landing system, suitable for 
both military purposes and small 
commercial airfields. Its perform- 
ance to date in tests has been rated 
as highly satisfactory. 

TV camera records and projects details of deli- 
cate ear "fenestration" operation to medical ob- 
servers one floor away from surgery at Eye and 
Ear Hospital of Pittsburgh, Pa. Demonstration 
showed effectiveness of closed -circuit TV as me- 
dium for teaching surgical practices 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 

TV WHITE LIGHT 

NBC's TV studio at Radio City, N. Y., now boasts 
a self -diffusing incandenscent lamp that elimi- 
nates the need for a spun -glass diffusing "scrim" 
in producing a soft, white light. Developed by 
Westinghouse, the new 1000 -watt lamp is shown 
being installed in a "scoop" fixture. Secret of 
the self -diffusing lamp bulb is an inner, baked - 
on coating of silica powder that absorbs a 

negligible amount of light. The fine white silica 
particles break up the beams reducing glare. 

`TV Eye' Sees Operations 
In another important demonstra- 

tion of its effectiveness as a medium 
for teaching surgical practices, 
closed -circuit TV system has been 
used successfully to project intimate 
details of delicate eye and ear oper- 
ations to medical observers outside 
of the operating room. 

The demonstration was held at the 
Eye and Ear Hospital of Pittsburgh, 
Pa., as a highlight of the recent joint 
meeting of the Pennsylvania Acad- 
emy of Ophthalmology and Oto- 
laryngology and the hospital's An- 
nual Mid -Winter Clinical. The com- 
pact RCA "TV Eye" camera, which 
weighs less than five pounds, was 
mounted in the operating room and 
connected by closed- circuit to 
standard home TV receivers in the 
hospital auditorium, one floor away. 
A special sound system enabled the 
surgeons to provide a running com- 
mentary with the televised opera- 
tions, which were seen and heard by 
approximately 100 doctors. 

MORE NEWS 
on page 8 
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"TAKE THE ALTEC 
1500 SERIES... FLAT 
... PERFECT FOR P.A." 

Sound engineers will always agree that for 
superlative performance in commercial 
sound systems, Altec Lansing Amplifiers 
can't be beat. In addition to the superior 
design and precision craftsmanship, Altec 

engineers have built many outstanding fea- 

tures into the 1500 Series Amplifiers to make 

them ideal for every public address installa- 
tion. Preamplifiers and controls can be 

mounted on power amplifier chassis. Simple 

circuitry makes for easy, simple mainte- 

nance. The "building block" design makes 

for flexibility of use, with performance 

specifications that meet broadcast require- 

ments. This group is comprised of the 1520A 

and 1530A Amplifiers, the 1510A and 1511A 

Preamplifiers, 1540A two -stage line Ampli- 
fier, 1550A Matching Unit line to grid trans- 

former and the 530A Power Supply. Two 

types of mounting assemblies are available 

or if desired, the 1560A Console will house 

a complete 1500 amplifier sound system and 

allow for operation on a desk or table top. 

1.464 MIli 

15206 Amplifier 

Gain: 75 db. 

Free. Response: ± 1 db., 20- 20,000 cycles. 
± 2 dó.,10. 20,000 cycles. 

Power Output: 35 watts nominal at 

2% T.N.O. 

Noise Level: -43 dbm. 

Input Impedance: 100,000 ohm Vol. Control. 
Output Imp.: Less than 20% of nominal 

load impedance, 

Load Impedance: 4, 8, 16 ohms and 70 V. 

line (140 ohms). 

Power Supply: 105.125 VAC, 60 cycles, 
230 watts 

1530A Amplifier 

Gain: 15 db, 

Frees. Response: ± 1áh.,20 -20,000 cycles. 
± 2áb ., 10. 20,000 cycles. 

Power Output: 70 watts nominal at 
2% T.11.0. 

Noise Level: -43 dhm. 

Input Impedance: 100,000 ohm Vol. Control. 
Output Imp.: Less than 20% of nominal 

load impedance, 
Load Impedance: 4, 8, 16 ohms and 70 V. 

line (70 ohms). 
Power Supply: 105-125 VAC, 60 cycles, 

280 watts. 

For an exceptionally versatile amplifying and 
mixing control group for voice and music 
reinforcement for industry and entertainment 
and all public address applications, see the 
Altec Lansing 1500 Series Amplifiers at your 
dealer's. Or write Department 5AP for 
illustrated folder. 

A SOUND REPUTATION SECOND TO NONE! 

9356 Santa Monica Blvd., Beverly Hills, Calif. 
161 Sixth Avenue, New York 13, N.Y. 

6 For product information, us. Inquiry card on lost page. 
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CIRCULATION NOW 27,000 

An increase of 5,000, effective with the Janu- 
ary 1955 issue, provides greater penetration 
of plants, stations and laboratories in the 
primary markets of the industry-Manufactur- 
ing, Broadcasting and Armed Forces procure- 
ment. 

These ore the markets with greatest buying 
power and greatest expansion, industrially and 
geographically. 

The circulation of TELE -TECH is increasing in 
two ways: 

1- Growth of TELE.TECH's Unit Coverage of 
top. ranking engineers -the magazine's 
basic readership, preselected for compli. 
mentary subscriptions. 

2- Moking paid subscriptions available to 
other engineers in research, design, pro- 
duction, operation and maintenance. 

Although currently effective, the increased 
circulation cannot appear in audit statements 
until the first half of 1955 is audited. 

THE ELECTRONIC INDUSTRIES 
DIRECTORY 

Published annually as an integral 
section of TELE -TECH In June 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 
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YPICAL USES^ 

Savings that come from 
tough little Arches of Steel 

This is a familiar sight on assembly lines today ... a Tinnerman SPEED NUT 
being pulled down tight on its screw, never to shake loose from vibration. 
Yet easy to loosen at the proper time without worry about rust -frozen 
screw threads. 

The secret lies in the arched base and prongs of the SPEED NUT. As the screw 
is tightened, the flexible SPEED NUT flattens, setting in action two distinct 
forces that lock for keeps. Yet a firm twist of the screwdriver is all that is 
needed to relieve those forces and loosen the fastener. 

Savings in unit cost, in man -hours of application, in parts handling, are the 
important reasons why SPEED NUT brand fasteners are in service on your 
automobile, television set, home appliances and other assembled products. 
Write for "SPEED NUT Savings Stories ", actual case histories of short cuts to 
assembly and production savings. 

TINNERMAN PRODUCTS, INC. BOX 6688, DEPT. 12, CLEVELAND I, OHIO 
Canada: Dominion Fasteners, Ltd., Hamilton. Ontario. Great Britain: Simmonds Aero- 
cessories, Ltd.. Treforest, Wales. France: Aerocessoires Simmonds. S. A., 7 rue Henri 
Barbasse, Levallois (Seine). Germany: Hans Sickinger GmbH "MECANO ", Lemgo -i- Lippe. 

T/ /V /V ERMA N 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 

Na* 
F.IBTEST Tn/NO ,N F45TEN,NGS-' 

7btal cost of control-equipment 
enclosure reduced by 30% with 
"J" type SPEED NUTS! 

Specially developed SPEED NUTa 
cut assembly costs of adjustable 
awning by 63 %! 

SPEED NUTS lower assembly 
costs 40% on casement- window 
air conditioner! 

For product information, use inquiry card on last page. 7 
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As We Go To Press . . . (Continued) 

Registrants at the Mid- winter Personnel Conference of the American Management Assoc, held recently at the Palmer House, Chicago, witnessed one of the 
unique "firsts" of American Industry; the televising via closed -circuit TV of the bargaining session between the officials of the Rogers Corp., Rogers, Conn. and 
the International Brotherhood of Paper Makers (AFL). The talks, which were held in the upstairs room of the hotel, were simultaneously viewed 'oy close to 
2,000 personnel and labor relations executives assembled in the Grand Ballroom below. Credit for the arrangement of the televised conference goes to the 
A.M.A., and, specifically, to James M. Black, personnel division manager. The technical arrangements were handled by Box Office Television Inc., New York. 

Computers in Industry 
Theme of Conference 

The first of a series of annual 
conferences designed to familiarize 
management personnel with the 
commercial applications of general 
purpose electronic computers was 
held recently at the Hotel Statler, 
N.Y.C. under the auspices of the 
American Management Assoc. The 
talks delivered during the two -and- 
a -half day conference treated a va- 
riety of aspects of computer use, 
from the preliminary survey to de- 
termine the need for computers, to 
the application of larger, more elab- 
orate computers. 

The meeting was under the chair- 
manship of Gordon G. Hoit, exec. 
vice -pres. of Stromberg- Carlson Co. 
The opening address, an overall ap- 
praisal of the status and future of 
the electronics industry, was de- 
livered by Don G. Mitchell, chair- 
man of the board, Sylvania Electric 
Products Inc. 

TRADIC, a new digital computer, contains nearly 
800 transistors which enable the machine to 
operate on less than 100 watts. J. H. Felker (I) 
gives instructions to the computer by means of 
a plugIn unit while J. R. Harris (r) places num- 
bers Into the machine. 

8 

TRADIC Computer 
A miniature electronic device that 

opens a new era in computers, and 
that can operate flawlessly in planes 
flying at supersonic speed has been 
developed for the U. S. Air Force 
by Bell Telephone Labs. 

The digital computer eliminates 
vacuum tube failure and heat, jet 
aircraft's greatest electronic prob- 
lems, by the use of transistors. It 
contains nearly 800 of these, and is 
believed to be the first all- transistor 
computor designed for aircraft. 

The new computer, known as 
TRADIC (TRansistor--Dlgital-Com- 
puter), requires less than 100 watts 
to operate. This is one -twentieth of 
the power needed by comparable 
vacuum tube computers. Early com- 
puters used as many as 18,000 vac- 
uum tubes and frequently required 
thousands of watts to operate. It 
contains, in addition to transistors, 
nearly 11,000 germanium diodes. 
When design work has been com- 
pleted, the computer will probably 
occupy less than three cubic feet 
of the critical space in modern mili- 
tary aircraft. 

Mathematical instructions are 
placed into Tradic by means of a 
"plug -in" unit resembling a small 
breadboard. Plug -in units are set up 
beforehand with interconnecting 
wires to represent problems at hand. 
Numbers to be processed are put 
into the machine by means of simple 
switches. The laboratory model of 
Tradic provides answers to trigono- 
metric problems with a series of 
"dots" on an oscilloscope. These dots 
draw geometric diagrams on the 
scope. 

Low Cost Automatic DF 
Announced by Olympic 

Designed for the smaller airport 
normally unable to afford direction 
finding equipment, the new Model 
AS -111 VHF automatic direction 
finder being introduced at the IRE 
show by Olympic Radio & TV Inc., 
Long Island City, N.Y. offers high 
sensitivity and accuracy in a small 
package. 

The sensitivity of the unit is 1.5 uv, 
providing bearing indications on 
signals 20 db below the noise level. 

Indicator receiver accuracy is with- 
in 1 °, with the overall system accu- 
racy slightly lower. The bearing in- 
dicator, which is directly driven by 
a servo motor, has a response time 
of 1.5 secs for a 180° deflection. An 
auxiliary indicator, ganged to the 
main pointer, allows for magnetic or 
similar deviations. 

Frequency range of the unit is 
118 -148 mc. 

Olympic spokesmen set the price 
of the unit -complete with Adcock 
antenna and connecting cables -at 
approximately $3,500. 

MORE NEWS 
on page 26 
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NOW 
1 /8, 1/4 and 1/4 watt Molded Precistors 

IRC molded Deposited and Boron Carbon 

Precistors are now available in %, % and 

watt sizes. These 1% precision film type 

resistors combine the advantages of high 

stability, small size and low cost in either 

deposited carbon or boron carbon units. 

Ratings are based on full load at 70 °C. ambient. 

The molded plastic housing provides complete 

mechanical protection, minimizes the effect of 

moisture and improves load life characteristics. 

Equivalent In Size To IRC's Popular Types BTS BWY2 BTA 

+ATB 
Precistor IRC Size Dimension 

Types Equivalent A B C D 

MDA - MBA BTS "/u" t/e" 11/2 " .032" 
MDB - MBB BW'V2 Ye" 3 /u" 11/2 " .032" 
MDC - MBC BTA rs/a" %" 1 % " .040" 

Precision Wire Wounds Ultra HF 

and . HiVoltage Resistors Low 
Value Capacitors Selenium Recti- 
fiers Insulated Chokes and 
Hermetic Sealing Terminals 

W NPJom Uoi WUtit, Stut 
Voltmeter Multipliers Boron & 
Deposited Carbon Precistors 
Controls and Potentiometers 

Power Resistors Low Wattage 
Wire Wounds Germanium Diodes 

Insulated Composition Resistors 

MOLDED DEPOSITED 

CARBON PRECISTORS 

Type MDA -Ys Watt 

Type MDB -Y/ Watt 

Type MDC -%x Watt 

MOLDED BORON 
CARBON PRECISTORS 

Type MBA-1/2 Watt 

Type MBB -1/. Watt 

nliL 
MBC1 

Type MBC -%x Wall 

INTERNATIONAL RESISTANCE CO. 
Dept. 582, 401 N. Brood St., Philadelphia 8, Pa. 

In Canada: International Resistance Co., Ltd., Toronto, 

Licensee 

Send me data on: 

Molded Deposited Carbon Precision 

Molded Boron Carbon Precisions 

Nome 

Company 

Address 

City State 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 For product information, use inquiry card on last page. 9 
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NOW 
IRC encapsulated precision resistors 

The presence of extreme climatic conditions, 
unusual ambient temperatures or salt 

water are offset by a new IRC encapsulating 
technique. This IRC development uses an 

epoxy resin compound for both the winding 
form and the seal. A special molding 

process avoids air pockets and assures even, 
complete distribution of the resin. Designed 

to operate at 125° C. and to meet the military 
requirements of salt water immersion, 

these units exceed MIL -R -93A specifications 
in 1 %, 0.5 %, 0.25% and 0.1% tolerances. 

Also available for precision applications . . . 

IRC TYPE WWJ Precision Wire Wounds 

In 6 standard sizes, plus 
miniature type WW10J, 
IRC Precision Wire Wound 
Resistors offer full coverage 
of requirements for exacting 
accuracy in critical 
applications. IRC's 
superior winding skill and 
care is the result of over 
25 years experience. 

Voltmeter Multipliers Boron & 
Deposited Carbon Precistors 
Insulated Composition Resistors 
Power Resistors Controls and 
Potentiometers Low Wattage 
Wire Wounds Germanium Diodes 

Precision Wire Wounds Ultra HF 
and Hi- Voltage Resistors Low 
Value Capacitors Selenium 
Rectifiers Insulated Chokes 
Hermetic Sealing Terminals 

LOA.L. C. 

10 For product Information, use inquiry cord on last page. 

Type WWISM- MÌL -R -93A Style 

Type WW16M -MlL R -93A 
Style RB16l 

Type WW17M- MIL -R -93A 
Style RB17 

Type WW18M- MIL -R -93A 
Style 8818 

Type WW19M- MIL- R -93A.. 
Style RB19 

SEND COUPON FOR DATA, BULLETIN 

INTERNATIONAL RESISTANCE CO. 
Dept. 582, 401 N. Bread Street, Philadelphia, Pa. 

In Canada: International Resistance Co., Ltd., Toronto, 
Licensee 

Send Technical Bulletin D -3 Encapsulated Precisions 

D -1 Type WWJ Precisions 

Nome 

Tits 

Company 

Address 

City Sate 

TELE -TECH 8 ELECTRONIC INDUSTRIES April 1955 
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NOW 
a new wire wound potentiometer 

The mechanical and electrical features of Type 2W 
Rheostat -Potentiometer are designed for 

current and future electronic circuits. This modern, 
2 watt unit offers maximum application 

adaptability plus typical IRC superior performance. 
Electrical operation is improved by one -piece 

center terminal and collector ring, and direct 
contact between collector ring and contactor. 

Advanced mechanical design anchors winding 
securely to strip, locks element into position, 

and assures accurate location of terminals. 

IMPROVED DESIGN FEATURES 

Better Heat Dissipation 

Greater Dust Protection 

Op. Increased Mechanical Rotation 

Increased Electrical Rotation 

More Resistance Values 

Double and Single Taps Available 

Voltmeter Multipliers Boron & 
Deposited Carbon Precistors 
Insulated Composition Resistors 
Power Resistors Controls and 
Potentiometers Low Wattage 
Wire Wounds Germanium Diodes 

Precision Wire Wounds Ultra HF 
and Hi- Voltage Resistors Low 
Value Capacitors Selenium 
Rectifiers Insulated Chokes 
Hermetic Sealing Terminals 

Equivalent To JAN -R -19 
Style RA20 Specification 

11/4- H 
New IRC Design 

Smaller and More Compact 

2 Watt Power Rating 1 #' Based On 60'C. Rise 

Above 40C. Ambient 

SEND COUPON FOR DATA BULLETIN 

INTERNATIONAL RESISTANCE CO. 
Dept. 582, 401 N. Broad St., Philadelphia 8, Pa. 

In Canada: International Resistance Co., Ltd., Toronto, 
Licensee 

Send Bulletin describing Type 2W Potentiometers: 

Name 

Title 

Company 

Address 

City State 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 For product information, us. inquiry card on last page. 11 
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NOW 
3 new wire wound resistors 

IRC's new power wire wounds are lower cost 
per watt than any other power type. 

At 4, 7 and 10 watts, they offer savings of 
several cents each in any application 

requiring compact, low cost, efficient power 
resistors. Types PW -4, PW -7 and PW -10 

resistors assure safe operation in circuits 
where stability and low wattage 

dissipation are needed. 

250 

200 

150 

100 

50 

TEMPERATURE 
RISE VS. LOAD 

0 20 40 60 80 
Percent of Rated Load 

Voltmeter Multipliers Boron & 
Deposited Carbon Precistors 
Insulated Composition Resistors 
Power Resistors Volume Controls 

Low Wattage Wire Wounds 

Precision Wire Wounds Ultra HF 
and Hi-Voltage Resistors Selen- 
ium Rectifiers Insulated Chokes 

Hermetic Sealing Terminals 

100 

4 WATT 

Type PW -4 allows safe operation 
with hot -spot temperatures up to 
165'C. Fully insulated housing will 
not burn or support combustion. 

-1w,. 

RC 340 \O 
` svo 

Q 

7 WATT 

Types PW-7 and PW -10 allow 
safe operation with hot -spot tem- 
peratures up to 275 C. 

UNUSUAL DESIGN AND ASSEMBLY 
TECHNIQUE PROVIDES LOWER 
COST PER WATT. 

SEND COUPON FOR DATA BULLETINS 

INTERNATIONAL RESISTANCE CO. 
Dept. 582, 401 N. Broad Street, Philadelphia, Pa. 

In Canada: International Resistance Co., Ltd., 
Toronto, Licensee 

Please send 0 Bulletin P -1 on PW -4 Resistors 

Bulletin P -2 on PW -7 and PW -10 
Resistors. 

Name 

Title 

Company 

Address 

City State 

12 For product information, use inquiry card on last page. TELE -TECH & ELECTRONIC INDUSTRIES April 1955 
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NOW 
a new rectifier source 

IRC Miniature MICROSTAK Selenium 
Rectifiers are available in a variety of 

types for many standard and special 
applications, in sizes as small as .060" 

diameter. IRC's processing technique makes 
possible uniform, high grade, long -life, low 

capacitance cells with performance 
characteristics not available elsewhere. 

Cell thickness to ± .001. Less than 1% 

unbalanced voltage on bridge circuits. 
Hermetically sealed types available. 

Voltmeter Multipliers Boron & 
Deposited Carbon Precistors 
Insulated Composition Resistors 
Power Resistors Volume Controls 

Low Wattage Wire Wounds 

t 

Precision Wire Wounds Ultra HF 
and Hi- Voltage Resistors 
Selenium Rectifiers Insulated 
Chokes Hermetic Sealing 
Terminals 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 

TYPICAL ADVANCED 
APPLICATIONS 

VOLTAGE REGULATION 
R, 

VN 

A.C. 

Regulated 

oT 
A.C. 

BALANCED MODULATOR 

MODULATION 

LOGARITHMIC CONVERTERS 

SEND COUPON FOR BULLETIN SHOWING CHARACTER- 
ISTICS, SPECIFICATIONS AND TYPICAL APPLICATIONS. 

INTERNATIONAL RESISTANCE CO. 
Dept. 582, 401 N. Broad St., Philadelphia 8, Po. 

In Canada: International Resistance Co., Ltd., Toronto, Licensee 

Please send Technical Bulletin describing MICROSTAK 
Selenium Rectifiers. 

Name 

Title 

Company 

Address. 

City Slate 

For product information, use inquiry card on last page. 13 
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NEW 
low cost insulated chokes 

New sizes of IRC Insulated Chokes 

now provide 4 types - CLt/2, 

CLA, CL1 and CL2. The wide 
range of size and characteristic 
combinations available with these 

4 types permit accurate specifi- 
cations to space and electrical 
requirements. Insulated housing 

guards coil from physical damage 
and prevents shorting. 

SEND FOR TECHNICAL DATA BULLETIN 

INTERNATIONAL RESISTANCE CO. 
Dept. 582, 401 N. Broad St., Phila. 8, Pa. 

In Canada: International Resistance Co., Ltd., 
Toronto, Licensee 

Please send me Technical Bulletin H.I. 

Name 

Address 

City 

L. 

Tille 

State 

Uwwnuwtrtlft GAULtt Sat - 

NEW 
non - linear resistors 

4 

New IRC VARISTORS are volt- 
age sensitive and provide 
sharp variation of resistance 
withappliedvoltage. Designed 
to meet most needs for non- 
linear resistors, they are 
available in 5 convenient cell 
sizes, and a complete choice 
of enclosures including 
hermetic seals. 

SEND FOR TECHNICAL DATA BULLETIN 

INTERNATIONAL RESISTANCE CO. 
Dept. 582, 401 N. Broad St., Phila. 8, Pa. 

In Canada: International Resistance Co., Lld., 
Toronto, Licensee 

Please send me Technical Bulletin SR -3 

Name 

Address 

City State 

Title 

MuRUttn, tlto &wut St- -NW- 

14 For product information, use inquiry card on last page. 

N EW 
high frequency resistors 

IRC Type HFR high frequency re- 
sistors are miniature, axial lead 
units that exceed all requirements 
of specification MIL- R- 10683A. 
They are recommended for use in 

circuits requiring excellent fre- 
quency response over a wide 
band of frequencies, for high 
frequency circuits, and for appli- 
cations where low shunt capacity 
is desirable. Type HFR has 9/16" 

body length with SAs'' diameter; 
t/ watt power rating; resistance 

values from 20 ohms to 1.0 megohm. 

4 SEND FOR TECHNICAL DATA BULLETIN 

INTERNATIONAL RESISTANCE CO. 

Dept. 582, 401 N. Broad St., Phila. 8, Pa. 

In Canada: International Resistance Co., Ltd., 

Toronto, Licensee 

Please send me Technical Bulletin F -3. 

Nome Title 

Address 

City State 

L U/kwufn,tlw Cuuuit Salt -,\nn, - - - - J 

NEW 
resistor engineering guide 

New IRC 1954 -55 RESISTOR 

ENGINEERING GUIDE gives di- 
gested specifications and approx- 
imate prices for 138 different 
resistor types including 56 JAN or 
MIL equivalents. Dota on Insulated 
Chokes, Selenium Rectifiers, Ger- 
manium Diodes and Feed -Thru 
Terminals also included. Widest 
coverage of condensed resistor 
information available. 

4 SEND FOR TECHNICAL DATA BULLETIN 

INTERNATIONAL RESISTANCE CO. 
Dept. 582, 401 N. Broad St., Phila. 8, Pa. 

In Canada: International Resistance Co., Ltd., 
Toronto, Licensee 

Please send me the IRC Resistor Engineering Guide. 

Nome Title 

Address 

City 

,L" 

State 

LUWmLCLrn, lkP Gwut Saµ - L 
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NOW 
IRC resistance strips and discs 

_...11111111 

IRC Resistance Strips and 
Concentric Disc Resistors 

offer unusual adaptability 
to special requirements. 

They consist of a high grade 
paper -base phenolic sheet 

to which IRC resistance 
material is permanently bonded. 

Resistance strips can be 
used as supplied by IRC, with 

either side or end termination, 
or they can be further processed 
by the user to form particular 

shapes for individual 
requirements. Use coupon for 

detailed data on specifications 
and characteristics. 

Precision Wire Wounds Ultra HF 
and Hi- Voltage Resistors Low 
Value Capacitors Selenium Recti- 
fiers Insulated Chokes and 
Hermetic Sealing Terminals 

411~n tio, &cua S 
Voltmeter Multipliers Boron & 
Deposited Carbon Precistors 
Controls and Potentiometers 

Power Resistors Low Wattage 
Wire Woúnds Germanium Diodes 

Insulated Composition Resistors 

TELE -TECH & ELECTRONIC INDUSTRIES AprIl 1955 

IRC RESISTANCE 

STRIPS 

IRC RESISTANCE STRIPS ARE 

USED EXTENSIVELY IN: 

Strain Gauges 

Servo -Mechanisms 

UHF Attenuators 

Telemetering Equipment 

In conjunction with Wave 
Guides 

IRC CONCENTRIC 
DISC RESISTORS 

THESE ARE PUNCHED FROM RESISTANCE 

STRIPS AND PREPARED BY IRC FOR USE IN 

APPLICATIONSS SUCH AS: 

Terminating Resistors for line matching 
stubs. 

Concentric Line Terminations of low 
power requirements. 

Matching Resistors in measuring equip- 
ment -high frequency vacuum tube volt- 
meters, signal generators, etc. 

INTERNATIONAL RESISTANCE CO. 
Dept. 582, 401 N. Broad St., Philadelphia 8, Pa. 

In Canada: International Resistance Co., Lfd., Toronto, 
Licensee 

Send me Catalog Bulletin T -1 

Name 

Title 

Company 

Address 

City State 

For product information, use inquiry card on Fast page. 15 
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Page -full of ideas for you 

on &>,t»jtt2tj Moqti, 

000 
"MAGNETIC MATERIALS CATALOG" 

Write for your copy 
Contains handy data on various types of 
Alnico Magnets, partial lists of stock 
items, and information on other perma- 
nent magnet materials. Also includes 
valuable technical data on Arnold tape - 
wound cores, powder cores, and types 
"C" and "E" split cores in various tape 
gauges and core sizes. 

ADDRESS DEPT. T -54 

16 For preduct informo on, use inquu cord on lost pou.. 

"OFF- THE -SHELF " ITEMS or 

SPECIAL SHAPES to suit your needs 

Magnets of sintered Alnico offer endless opportunities to designers 

who need their useful combination of self -contained power and small 

bulk. A wide range of sintered Alnico shapes are carried in stock 

for quick shipment. Special shapes to meet an individual design 

need can be developed, where the quantity required is large enough 

to justify the tooling costs. Arnold sintered permanent magnets 

are fully quality -controlled and accurately held to specified toler- 

ances. We'll welcome your inquiries. 

woo sano 

T ARNOLD ENGINEERING COMPANY 
SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 

General Office & Plant: Marengo, Illinois 

DISTRICT SALES OFFICES ... New York: 350 Fifth Ave. 

Los Angeles: 3450 Wilshire Blvd. Boston: 200 Berkeley St. 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 
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SUBMINIATURE and MINIATUF 

and STANDARD Toroids. 
Available in wide 
frequency range with 
inductance accuracy of 
1%. Finishes: tape, resin 
dipped, encapsulated, 
hermetically sealed, 
form -fitting metal cases, 
molded silicon rubber. 
Special toroids 
engineered to your 
application. Write for 
Catalog 102A. 

Teletype: Yonkers, N. Y. 3633 

BURNELL & CO., 
YONKERS 2, NEW YORK 

Pacific Division: 720 Mission St., S. Pasadena, Cali 

/ 
/ 

I.R.E. SHOW / FIRST IN TOROIDS 
BOOTH 678 / AND 

/ RELATED NETWORKS 
/ 
/ 
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 BAND PASS 
LOW PASS 

in Standard 
Miniature 
Subminiature 
sizes 

COMPLETE LINE of filters for every channel 
and band width ... in Standard, Miniature, 
Subminiature and "Tom Thumb" sizes... 
many available from stock. 

MINIATURIZED filters that save 80 °< space... 
retain all desired attenuation characteristics. 

HERMETIC SEALING, OCTAL PLUGS and other 
new features. 

only Burnell offers you .. 
PARTIAL LISTING OF MINIATURE TELEMETERING BAND PASS FILTERS 

Channel F. 15% 
Band 

30% 
Bald 

Case 
S;o. 

Approx. 
Weight Attenuation 

Width Width 

Type No. Type No. W- L. H- 15% B. W. 30% B. W. 

400 CPS. 515456 4DB -15% 4DB -30% 560 S-15457 S-15477 2s6 s 21/4 3 lbs. 2008 -23% 20DB -46% 730 
960 

515458 
S-15459 

S-15478 40DB - 27%, 40DB -54% 

1300 S -15460 3.5DB -157. 3.5DB - 30% 
1700 S-15461 11/e a 41/4 s 21/4 1 Ib. 7 or 2008 -23% 20DB - 46% 
2300 5 -15462 40DB -27% 4008 - 54% 

2570 " 5.15463 
3000 " S -15464 
3900 " S.15465 S-15479 
4500 " S -15466 
5400 " S.15467 S-15480 
7350 " S-15468 5.15481 

10500 " S -15469 S -15482 3DB - 15% 3DB -30% 
12300 " 5-15470 5- 1% r 3 a 21/4 91/4 os 20DB - 23% 20DB-46% 
14500 " S -15471 5 -15483 40DB - 26% 40DB - 52% 
22000 " S -15472 S -15484 
27000 " S-15485 
30000 " S -15473 S -15486 
40000 " 515474 S-15487 
52500 " S -15475 
70000 " S -15476 S -15488 

OPTIMUM OPERATING IMPEDANCES SOCKET TERMINAL CONNECTIONS 

INPUT OUTPUT 
Terminals 1 & 2 500 ohms Terminals 1 & 6 500 ohms 
Terminals 1 & 1 10000 ohms Terminals 1 & 7 50000 ohms 

SPECIAL PHASE LINEARITY characteristics 
to conform to new concepts of high accuracy 
telemetering practice. 

SPECIFICALLY DESIGNED for telemetering, 
these filters have found great utility in a 
wide variety of communications and 
control applications. 

APPLICATION ENGINEERING service plus 
complete technical literature. Write 
Dept. G , for Catalog 102A. 

Teletype: Yonkers, N.Y. 3633 

BURNELL & CO., INC. 
YONKERS 2, NEW YORK 

Pacific Division: 720 Mission St., S. Pasadena, Calif. 

First in Toroid 

and Related 

Networks 
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Radio Engineering Laboratories uses Eimac 

klystrons in high power, beyond-the-horizon 

communication equipment 

Eimac 3K50,000L klystron in klystron 

section of REL 10kw power amplifier. 

' 

fiisac-/ 

EXTENDED RANGE COVERAGE at frequencies pre- 

viously limited to low power has been achieved 

in a new high power beyond- the -horizon UHF 
communication system. Radio Engineering Labo- 

ratories designed and manufactured 30 REL type 

826 FM radio terminal equipments for a special 

system employing Eimac high power klystrons in 

the final amplifier stage. Eimac klystrons were 

selected not only because of reliability and high 

power, 10kw /CW power output with a minimum 

gain of 26 db, but also for their practical design 
which permits economical transmitter construction 

and minimizes replacement problems. Completion 

of this revolutionary communication system which 
is now in operation 
confirms that 1) high 
power, extended range 

zppg-g UHF and microwave 
coverage is practical, 
and 2) Eimac klystrons 
are the most efficient, 
powerful and reliable 
tubes for the job. 

311 

í:- 
REL FM Radio Terminal Amplifier employing Eimac kly- 

stron has frequency ronge of 400- 1050mc. 

See Eimac high power 
amplifier klystrons, 
booths 549 -551, at the 
I.R.E. show, New 
York, March 21 -24. 

EITEL -McCULLOUGH, INC. 
S A N B R U N O C A L I F O R N I A 
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MINIMUM CIRCUIT LOADING... 

peak to peak 
measurement 
with input 
impedance of 
10 megohms shunted 
by a capacitance 
of only 
15 micromicrofarads! 

the 980 line 
VACUUM TUBE VOLTMETER 

Other 980 Line Instruments 

-4.4.p' 04,11 
` r. 

asa b 
e sè 92 k a 

F 
A 

r 

Model 981 
Tubechecker 

Model 983 
Oscilloscope 

Model 984 
Sweep Generator 

Model 980 
Analyzer 

Model 985 
Calibrator 

s AO: ,,fr= 

Here is the most convenient, most versatile and portable 
VTVM available. Battery operated, it is completely iso- 
lated from spurious response due to stray a -c fields and 
circulating ground currents. Accuracy is ±3yß d -c, 
±5 % a -c RMS, sinusoidal wave form. Impedance 10 
megohms d -c; 2.8 megs a -c RMS; peak to peak voltage, 
1 megohm input resistance; 60 mmf input capacitance. 

RANGES: 

D -C and Peak to Peak Volts 1.6 8 40 160 400 800 1600 
A -C Volts 1.6 8 40 160 400 800 1200 
Low -C Peak to Peak Volts 16 80 400 1600 
Ohms XlMeg X100K X10K X1K X100 X10 X1 

(10 ohms center) 

Frequency Response -to 300 KC on peak to peak; to 2 KC on AC rms; to 
300 MC with RF probe, (available as accessory). 

Battery Life- Battery A, Approx. 90 days, 8 hours, easily replaceable. Battery 
B, Approx. I year, 8 hours per day. 

For complete details see your distributor, or write for 
literature . .. WESTON Electrical Instrument Corp., 
614 Frelinghttysen Avenue, Newark 5, New Jersey. 

WESTON 
980 line 

test equipment 

20 For product information, use inquiry card on last paye. TELE -TECH & ELECTRONIC INDUSTRIES April 1955 

www.americanradiohistory.com

www.americanradiohistory.com


modern 

L. 

Actual 
size 

genie in a bottle! 

announcing 

RADIO RECEPTOR 

subminiature, hermetically sealed 
GLASS DIODL 
Radio Receptor engineers have rivaled the Arabian Nights with 
these new diodes hermetically sealed in tiny glass envelopes. Like the 
fabled genie who lived in a bottle, RRco. glass diodes are long lived, 
efficient and capable of performing amazing feats with remarkable 
endurance. 

Here are some of the important features we've built into these 
subminiature glass units : 

DIMENSIONS 
Diameter .098" max. 
Length .265" max. 

Lead diameter .021"-.019" 
Lead length 1.125" min. 

OTHER PRODUCTS OF RADIO RECEPTOR: 

Selenium Rectifiers, Germanium Tran. 
sistors, Dielectric Heating Generators 
and Presses, Communication, Radar and 
Navigation Equipment. 

A few of these numbers include 
every registered RETMA type and 
many more. This will simplify en- 
gineering, purchasing and stock - 
keeping. 

200 MA at + 1 volt. 

Reverse leakage in microamperes. 

150 volt peak inverse. 

Excellent recovery time. 

Others with specified characteris- 
tics at high temperatures. 

SILICON ALLOYED 

JUNCTION TYPES 

. . . with almost unbelievable 
specifications. 

500 MA at + 1 volt. 

Reverse leakage - .01 microam- 
peres at 25° C. 

Operation to 200° C. 

Reverse breakdown - 300 volts, 
abrupt characteristic rising 
slightly with temperature. 

Radio Receptor's line of glass diodes is constantly expanding and new 
numbers are added all the time. For latest news of these and other 
RRco. semi -conductor products write today to Department T -5. 

Semi -Conductor Division 
RADIO RECEPTOR COMPANY, INC. 

In Radio and Electronics Since 1922 
SALES OFFICES: 251 WEST 19TH STREET, NEW YORK 11, N. Y., WATKINS 4-3633, FACTORIES IN BROOKLYN, N. Y. 
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NEW SYMBOL FOR SEMICONDUCTOR LEADERSHIP 

new designs 
now ...from Pacific 

Semiconductors new techniques 

new ance 

Back. of Pacific Semiconductors' new diode design is a fresh 
approach based on experience ... over 145 man -years professional experience 

in the field of semiconductor electronics. Starting where others have left off, 

these pioneers in one of the decade's most promising electronic fields 
have developed a series of truly new semiconductor devices uniquely suited 

to the demands of today's airborne and computer circuitry. 
Experienced personnel and a thorough, continuing research and 

development program are your assurance of the most advanced design, 
combined with proven performance at levels heretofore unobtainable. Pioneering 

at PSI is not mere guesswork; it is based on thorough knowledge of 
each product and of the conditions under which that product is used. 

In the months and years to come, look to PSI ... Pacific Semiconductors, Inc. 
... for your requirements of gold bonded germanium diodes, silicon 

junction diodes and other important semiconductor devices. Inquiries are 
invited for both standard units and for the special characteristics 

constantly called for by advances in electronic design. 

High- purity silicon crystals are drawn in 
PSI's high frequency induction furnaces. 

X -ray diffraction orients crystals prior to 

slicing wafer for silicon junction diodes. 
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NOW AVAILABLE 

GERMANIUM GOLD BONDED DIODES 

SILICON JUNCTION DIODES 

in the new PSI diode package... 
designed around user requirements 

.750° 

CLIP -IN UNIT 

.020 LEADS ATTACHED CO. AXIALLY 

SUBMINIATURE UN TH .020" COAXIAL LEADS 

/ / SUBMINIATURE UNIT WITH .020" RADIAL LEADS 

/ / / / PSI's revolutionary new package, with advantages 

not found ix 
/ other fommercially available diodes, was designed only 

aft/an exhausti/e survey of user requirements. Space limitations, environmental 
/ demands. ein assembly procedures became factors in the final design. 

he result: diodes with demonstrably superior performance, greater / versatilitk, top all- around utility. / / / 

.130" 

(Pat. Pending) 

*CHECK THESE BENEFITS Typical PSI Gold Bonded Diode Characteristics @ 25 °C 

Forward 
Current 
@ 1v 
(ma) 

Inverse 
Current 

(Pa) 

Inverse 
Working 
Voltage 
(volts) 

100 100 ( -20v) 35 

35 10 ( -50v) 80 

15 
25 ( -50v) 

200 ( -200v) 220 

1. VERSATILE LEAD ARRANGEMENT... 
for maximum adaptability, diodes may 
be obtained in a variety of configura- 
tions. 

2. GLASS -TO -METAL SEAL ... for posi- 
tive moisture resistance, PSI uses a 

true fusion seal. 

3. WELDED CONSTRUCTION ... for 
greater strength and freedom from 
contamination; no low melting point 
solders are used. 

and your net benefit from all these 
features... 

NEW STANDARDS OF 

RELIABILITY AND STABILITY 

Typical PSI Silicon Junction Diode Characteristics 

Es /Et Forward Back Current 
(volts) Current 

l (ma) 
at 25 °C at 150 °C 

30/29 80 .01µa ( -15v) Spa ( -15v) 
55/53 40 .01µa ( -30v) Spa ( -30v) 

150/145 15 .01µa ( -75v) Spa ( -75v) 
300/290 5 .01µa ( -150v) 5µa ( -150v) 

a: The satura ion voltage (Es) is measured at 500µa; the 
transition voltage (Et) is measured at 20µa. 
b: Recovery time: after switching from 5ma forward current 
to -- 40v for all these types, back resistance reaches or 
exceeds 50K in 1psec. 

For complete product specifications, address inquiries to 
Dept. S -5 

PACIFIC SEMICONDUCTORS, INC. 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 

10451 WEST JEFFERSON BOULEVARD 
CULVER CITY, CALIFORNIA 
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why Ace Shielded Enclosures pre your 

N 

ss 

offers the highest attenuation over the widest frequency 
range, proved by independent testing laboratories. 

' $ takes the guesswork out of shielded enclosure buying. -You get all the facts on which to base sound decisions, 
backed by guaranteed test data. 

and only Ace, offers a truly interchangeable -panel 
lifrenclosure, with bolting interior to the room but external 
to the shielding medium. 

... } provides full engineering assistance -assurance that 
your specific enclosure needs will be met. 

... ) }414 is first and foremost in the design and manufacture 
of every type of shielded enclosure for electronics, 
military, and general industry. 

...ACE "CELL -T 

...ACE SOLID SHIM 

PE" SCREENED ENCLOSURES 
Here's the maximum in screen room perform- 
ance. A must for laboratories and electrical 
manufacturers performing tests with highly 
sensitive equipment. 108db from 14kc to 
1000mc; 103db at 3000mc (MIL -S -4957 mea- 
surements). 

METAL (RFI DESIGN) ENCLOSURES 

These enclosures employ the rugged Lindsay 
Structure, available in either sheet copper or 
galvanized. They can be transported com- 
pletely assembled or disassembled; may be 
used indoors or out. Copper: 100db from 
150kc to 1000mc; 70db at 15kc (Uniform - 
Field measurements). Galvanized: 110db from 
14kc to 1000mc; 9db at 6ocps; 37db at 1000cps 
for magnetic fields (MIL -S -4957 measure- 
ments). 

HIELD SCREENED ENCLOSURES 
An economical enclosure, available in copper 
or galvanized wire cloth, that meets basic re 
quirements for suppressing r -f radiations of 
industrial or laboratory equipment. Copper 
Screen: 70db from 100kc to 1000mc, 40db at 
14kc. Galvanized Screen: 40db from 15kc 
to 400mc (Uniform -Field measurements). 

Write for Catalog and Free Technical Data. 

ACE ENGINEERING & MACHINE CO., INC, 
4v Iv. awrer:. Í nuaaelpnlc ,ú, Pa. 

Telephone: REgent 9 -1019 REgent 9 -2537 GArfeld S -1160 

See Us at the I.R.E. Show -501, 600 and 601 Production Road 

24 For product information, use inquiry card on last page. TELE -TECH 

TEL 

FEDERAL TAX burden on the 
residents of the various states has 
been broken down by the Tax 
Foundation. Highest per capita of 
$553.93 is for Nevada, while the 
lowest of $185.87 is for Mississippi. 
Fiscal 1956 per capita taxes for some 
other states are: Calif., $492.92; Ill., 
$493.01; Mass., $419.52; N.J., $459.94; 
N.Y., $520.63; Penna., $420.41; and 
Texas, $366.86. 

ATOMIC CLOCK, called the 
Cesium Atomic Frequency Stand- 
ard, has been announced by MIT's 
Lab. for Nuclear Science. The unit 
is claimed to be so precise, that if it 
had been ticking away since the time 
of Christ it would now be only one- 
half second "wrong." Time keeping 
is controlled by the oscillation of 
electrons in the cesium atom at a 
frequency of about 9192.632 mc. Ap- 
plications envisioned are a test of 
Einstein's General Theory of Rela- 
tivity, communications synchroniza- 
tion and geophysical measurement 
of the earth's rigidity. 

LAMPOON of industry by Bill 
Eddy's satirical cartoons on Brown 
Instruments' 1955 calendar is worth 
a few chuckles. The drawing shows 

the "Mark IV Computer with built - 
in abacus, another all electronic by- 
product of the American Lawn Seed 
Co., specialists in nuclear reactors, 
ultra -sonic whistles, arid grass seed." 

NO STICKY FINGERS in the till 
is the object of one closed -circuit 
TV plan. According to a letter re- 
ceived by the editors, "We have a 
client who is interested in a closed 
circuit camera to be used between 
the cash register system and the 
main office in a supermarket." 

(Continued on page 58) 
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TV camera action ever known wit 

CAMERA EQUIPMEN 

GRAVITY BALANCED 
ROCKE TYPE PAN AND TILT HEA' 

You'll know what we're talking about the instant you try it! C 

new ROCKER Head has almost gyroscopic action, smooth, effortle 

No longer do you have to fight spring balance to make your til 

You establish absolute balance by positioning camera i 

ROCKER head platform and adjusting center of gravity with verni 

control. Long and short lenses are compensated for wi 

vernier adjustment. Prompting device may be added and balanc 

easily. Convenient brake handles and locking dev 

for pan and tilt tension. fits standard tripod and dolls 

Lighter in weight -and more economical in prig 

See it -test it -it's a "must 

essories that SURPASS accepted standards- for Studio, Mobil 
and Micro -Relay Equipme 

New Model C BALANCED TV Head provides correct 
center of gravity in a FLASH- without groping. 

No matter what focal 
length lens is used on 
the turret, the camera 

may be balanced by 
the positioning handle 
without loosening the 

camera tie -down screw. 
Something every camera- 
man has always desired. 

MICRO RELAY 
Micro wave relay beam 
reflector head, also metal 
tripod. Head is perfect for 
parabolas up to 6 ft. 
diameter, withstands torque 
spec's environmental treated. 
Tripod legs work in unison, 
one lock knob, spurs and 
rubber foot pads included. 

NEW PORTABLE 3 -WHEEL 

COLLAPSIBLE DOLLY 
Dolly folds to fit 

1 into carrying case- 18 "xl2" 
x36'; Weighs only 60 lbs. Has 

wheel in rear for steering, 
which may be locked for 

straight dollying. 

DOLLY I 
COLLAPSED 

Famous BALANCED TV Head 
supporting a TV camera. 
Both are mounted on one of 
our all -metal tripods, 
which in turn is mounted 
on a Ceco Spider Dolly. 
Here is a "team" outstand- 
ing for versatility and 
maneuverability in studio 
or on location. 

WRITE FOR COMPLETE ILLUSTRATED BROCHURE 

FRANK C. ZUCKER 

RI11ERA ESUIPRIEIIT C. 
Dept. T -2 -15 1600 Broadway New York it) 

www.americanradiohistory.com

www.americanradiohistory.com


As We Go To Press 
Varian Magnetometer 
to Be Used by Hycon 
for Magnetic Surveys 

Exclusive world -wide rights for 
the Varian Earth's -Field Magneto- 
meter have been granted to Hycon 
Aerial Surveys of Pasadena, Calif. 
With this contract, Hycon Aerial 
Surveys becomes a separate corpo- 
ration in which both Hycon Mfg. 
Company and Varian Associates hold 
ownership interest. 

In the Varian magnetometer a 
simple bottle of water greatly speeds 
exploration of what lies beneath the 
earth's surface. It uses the inherent 
properties of hydrogen nuclei, con- 
tained in any sample of tap water, 
to detect and measure minute 
changes in the earth's magnetic 
field. By the alternate application 
and removal of a strong d -c magnetic 
field, the hydrogen nuclei are made 
to precess. The frequency of pre- 
cession is measurable and is in di- 
rect relation to the intensity of the 
earth's magnetic field. Mineral or 
ore deposits, or for that matter any 
large ferrous structure capable of 
distorting the earth's field will be 
indicated. An outstanding advantage 
of this type magnetometer is that 
it measures the earth's magnetic 
field directly, and does not involve 
such determination through horizon- 
tal and vertical components. Another 
important feature lies in the fact that 
the instantaneous field information 

(Continued) 

Alden E. Acker (I( and Dr. Russell Varian (r) 
with a model of the Varian Earth's Field Mag- 
netometer pickup. Mr. Acker is President of 
Hycon Aerial Surveys and Dr. Varian is Vice 

President in charge of research. 

can be telemetered back to a central 
control point. This makes for a mini- 
mum of equipment on board the 
survey plane and permits a more 
immediate thorough analysis of 
readings obtained. Surveys are flown 
on, nominally, 1 mile grid coordi- 
nates. This figure however is ex- 
panded or reduced depending on the 
amount of earth's field information 
required from a given area. 

The "bird" as the magnetometer is 
called, is trailed behind the survey 
airplane and is little more than a 
jar of water with a coil wrapped 
around it housed in a streamlined 
cone. Relatively inexpensive to build, 
there is negligible loss if the pilot 
comes too close to the ground and 
smashes the jar of water and coil. 

Automatic Broadcast 
System 

Automation in the broadcast in- 
dustry has been advanced with the 
Ampex Corp. announcement of the 
successful completion of a six- 
weeks' field test of its automatic 
programming equipment at KEEN 
in San Jose, Calif. The system can 
broadcast a better than ten -hour 

Automatic tape recorder broadcast system plays 
10.hour schedule without human aid 

26 

schedule without the need for human 
assistance of any kind. 

Basically it consists of two elec- 
tronically interlocked tape playback 
units, one capable of playing eight 
hours of recorded material from a 
single tape, and the other, up to four 
hours. On the first unit is placed 
program material, either from a li- 
brary built up by the station over a 
period of time or from a network 
or commercial transcription service. 
Spot announcements, local programs 
and station breaks are recorded 
daily in the station's own studio and 
placed on the second machine. 

After each segment of program 
material and after each local an- 
nouncement, a sub -audible tone is 
recorded. At the end of a program 
segment, the device hears this tone 
and starts the announcement ma- 
chine. After the announcement, an- 
other tone starts the program. This 
see -saw action continues until, at 
each half -hour, a timing device cor- 
rects for any slight time deviation 
in the system and inserts a station 
break. 

High - Vacuum Furnace 
Consolidated Vacuum Corp. has 

shipped to the Metallurgical Devel- 
opment Lab. of Westinghouse Elec- 
tric Co. in Blairsville, Pa., its first, 
modular type, 1000 -pound capacity 
high- vacuum furnace. 

This is claimed to be the first ap- 
plication of CVC's new technique of 
using modules or "building blocks" 
in the design and construction of 
high- vacuum furnaces. The modular 
type furnace offers maximum flexi- 
bility in operational technique and 
provides economical expansion to 
larger capacities. 

Initially the Westinghouse people 
will melt a 350 pound charge in the 
CVC furnace and pour a single 
ingot. By interchanging the crucible - 
coil assembly and furnace bottom, 
by adding vacuum interlocks and a 
second large capacity vacuum pump; 
this same 350 -pound furnace can be 
expanded to 1000 -pound capacity for 
semi - continuous operation and per- 
mit the pouring of single, multiple, 
or centrifugal cast ingots. All alter- 
ations to the furnace can be made in 
the field without disturbing the basic 
installation. 

Undergoing final tests is the modular type 
1000 -pound high -vacuum furnace. 

Vacuum melted metals are cur- 
rently used by aircraft manufactur- 
ers in building jet engines and planes 
capable of withstanding high -temp- 
eratures and high- pressures, by the 
chemical industry to produce por- 
ous -free metal so essential in large 
rollers and presses, and by industry 
in general to produce metals having 
physical characteristics heretofore 
impossible by other methods. 

It is through more efficient use of 
personnel that the system is expected 
to be a big boon to station operators. 
An announcer can record enough 
announcements for a regular eight - 
hour shift in an hour or two, since 
he does not have to wait through 
the actual playing of the program 
material. 

MORE NEWS 
on page 28 
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2J32 MAGNETRON 

2K28 KLYSTRON 

HELPING ESTABLISH RELIABILITY RECORDS 
Raytheon Magnetrons and Klystrons 
in proved Gilfillan ASR -1 Radar 

Civil Aeronautics Administration reports 
record -breaking reliability of Gilfillan air- 
port surveillance radar. Boston Interna- 
tional Airport had 8,760 hours continuous 
performance with only 7',{; hours involun- 
tary outage -less than ',io of 1% -from their 
Gilfillan installation. 

Condensed Typical Operating Data 

Power 
Output 

Frequency 
Range, me 

Reflector 
Voltage 

Resonator 
Voltage 

Maximum 
Temp. Coef. Tuning Cavity 

2K28 140 mw 
1200- 
3750 

-140 v. 
to -300 v. 300 V. ± .15 Mech. 

Inductive Ext. 

Power 
Output 

Frequency 
Range, me 

Anode 
kv 

Anode 
Amps. 

Pulse 
Width P.R.R. 

2J32 285 kw 
min. 

2780- 
2820 

Fixed freq. 
20 30 1 psec 1,000 

Check these performance records of 
Raytheon tubes in the Gilfillan ASR -1. 
Average life, 2J32 Magnetron: 4,000 hours. 
Average life, 2K28 Klystron: 2,500 hours. 

Your microwave and radar equipment offers 
extra reliability when you specify Raytheon 
Magnetrons and Klystrons. Use these 
rugged, reliable tubes in your present and 
proposed systems. Contact Power Tube 
Saies to take advantage of Raytheon's 
Application Engineer Service, without obli- 
gation. Write for free Tube Data Booklets. 

àAYTI D Excellence 
in Electronics 

RAYTHEON MANUFACTURING COMPANY, Microwave and Power Tube Operations, Section PL00, Waltham 54, Massachusetts 
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Coming Events 
A listing of meetings, conferences, shows, etc., occurring during the period April through 

September 1955 that are of special interest to electronic engineers 

Apr. 4- 5- Atomic Industry Confer- 
ence, sponsored by Atomic Indus- 
trial Forum and Stanford Res. 
Inst., Mark Hopkins Hotel, San 
Francisco, Calif. 

Apr. 5 -7 -RTCA Spring Assembly 
Meeting, sponsored jointly by RTCA 
and Los Angeles Section of IRE, Los 
Angeles, Calif. 

April 6 -10 -World Plastics Fair and 
Trade Exposition, National Guard 
Armory, Los Angeles, Calif. 

April 12 -14 -RETMA Spring Confer- 
ence, Roosevelt Hotel, New York, 
N.Y. 

Apr. 13 -15 -AIEE District #4 Meeting, 
Soreno Hotel, St. Petersburg, Florida 

April 13 -15- International Symposium 
on Modern Network Synthesis, II, 
sponsored by the Polytechnic Institute 
of Brooklyn, Engineering Societies 
Building, New York, N.Y. 

Apr. 14 -23- International Trade Fair, 
Hanover, Germany. 

Apr. 15 -16 -9th Annual Spring Tech- 
nical Conference, sponsored by Cin- 
cinnati Section of IRE, Engineering 
Soc. of Cincinnati Bldg., Cincinnati, 
Ohio. 

Apr. 18 -21 -24th National Packaging 
Exposition, sponsored by American 
Management Association, Interna- 
tional Amphitheatre, Chicago, Ill. 

Apr. 18-22-National Convention of 
Dept. of Audio - Visual Instruction 
of Nat'l. Education Assn., Hotel Bilt- 
more, Los Angeles, Calif. 

April 18 -22 -77th Semi -Annual Con- 
vention of the Society of Motion Pic- 
ture and Television Engineers, The 
Drake, Chicago, Illinois. 

April 19 -21 -12th British Radio Com- 
ponents Show, Grosvenor House, 
London, England. 

April 20 -22 -27th Annual Conference 
and Exhibition, sponsored by Petro- 
leum Ind. Elect. Assoc. and Petroleum 
Electric Supply Assoc., Shamrock 
Hotel, Houston, Texas. 

April 25- 27-8th Annual Conference for 
Protective Relay Engineers, A. &M. 
College of Texas, College Station, 
Texas. 

April 27- 29-7th Regional Conference 
and Show, sponsored by IRE, Hotel 
Westward Ho, Phoenix, Ariz. 

April 29- 30-New England Radio -Elec- 
tronics Meeting, sponsored by Boston 
and Connecticut Valley Sections of 
IRE, Sheraton Plaza Hotel, Boston, 
Mass. 

May 2 -5-3rd Annual Semiconductor 
Symposium of Electrochemical Soc., 
Cincinnati, Ohio. 

May 2-13--British Industries Fair, Lon- 
don and Birmingham, England. 

May 3 -5 -URSI Spring Meeting, spon- 
sored by the IRE Professional Group 
on Antennas and Propagation, Micro- 
wave Theory and Techniques and 
Circuit Theory, National Bureau of 
Standards, Washington, D. C. 

May 4-6-4th Int'l Aviation Trade 
Show, 69th Regiment Armory, N.Y. 

May 4- 6-AIEE District #2 Meeting. 
Deshler -Hilton Hotel, Columbus, Ohio 

May 6- American Assoc. of Spectro- 
graphers 6th Annual Conference, 
Chicago, Ill. 

May 9 -11 -1955 National Conference of 
Aeronautical Electronics, sponsored 
by IRE Dayton Section on Airborne 
Electronics, Biltmore Hotel, Dayton, 
Ohio. 

May 10 -12 -Metal Powder Show 
sponsored by Metal Powder Assn., 
Bellevue - Stratford Hotel, Phila- 
delphia, Pa. 

May 16- 19- Electronic Parts Distribu- 
tors Show, Conrad Hilton Hotel, Chi- 
cago, Ill. 

May 16- 20- National Materials Han- 
dling Exposition, International Am- 
phitheatre, Chicago, Ill. 

May 18 -20 -Nat'l Telemetering Con- 
ference and Exhibit, sponsored by 
IRE, AIEE, IAS, ISA, Hotel Morri- 
son, Chicago, Ill. 

May 19 -21- Global Communications 
Conference, sponsored by Armed 
Forces Communications Assn., Hotel 
Commodore, New York, N. Y. 

May 23- 25-9th Annual Convention of 
the American Society for Quality 
Control, Hotel Stotler and Hotel New 
Yorker, New York City, N. Y. 

May 24- 26-9th Annual Broadcast Engi- 
neering Conference, sponsored by 
NARTB, Shoreham and Sheraton 
Park Hotels, Washington, D.C. 

May 26- 27- Electronic Components 
Conference, Los Angeles, Calif. 

June 1 -11- British Plastics Exhibition, 
Olympia, London, England. 

June 2- 5-ARRL Hudson Div. Conven- 
tion and Amateur Radio Equipment 
Show, Hotel Adelon, Long Beach, 
N.Y. 

June 2 -3-IRE Materials Symposium, 
sponsored by the Philadelphia section 
of the Professional Group on Compo- 
nents, Convention Hall, Philadelphia, 
Pa. 

June 6- 8- National Community Tele- 
vision Assn. Convention -Park Sher- 
aton Hotel, New York, N. Y. 

June 7- 10- National Spring Meeting of 
the American Welding Society, Hotel 
Muehlebach, Kansas City, Mo. 

June 14 -16- Conference and Exhibit 
on Magnetics, sponsored by the AIEE, 

in cooperation with the APS and the 
AIMME, William Penn Hotel, Pitts- 
burgh, Pa. 

June 20- 23-2nd International Powder 
Metallurgy Congress, Reutte, Tyrol, 
Austria. 

June 20- 25- Symposium on Electro- 
magnetic Wave Theory, sponsored by 
Commission VI of URSI and Univ. 
of Mich., University of Mich., Ann 
Arbor, Mich. 

June 25 -July 1 -58th Annual Meeting 
ASTM, Atlantic City, N. J. 

June 27 -July 1 -AIEE Summer Meet- 
ing, New Ocean House, Swampscott, 
Mass. 

July 12- 14-2nd Western Plant Main- 
tenance Show, Pan Pacific Audito- 
rium, Los Angeles, Calif. 

Aug. 15 -19 -AIEE Pacific General 
Meeting, Butte, Montana. 

Aug. 23 -Sept. 3- British National Radio 
Show, Earls Court, London, England. 

Aug. 24-26-Western Electronic Show 
& Convention, San Francisco Civic 
Auditorium, San Francisco, Calif. 

Aug. 26 -Sept. 4- German Radio, Tele- 
vision, Gramophone and Radiogram 
Exhibition, Dusseldorf, Germany. 

Sept. 6- 17- Production Engineering 
Show and Machine Tool Show, Navy 
Pier and International Amphitheatre, 
Chicago, Ill. 

Sept. 12 -16 -10th Annual Conference 
and Exhibit, sponsored by ISA, 
Shrine Exposition Hall and Audi- 
torium, Los Angeles, Calif. 

Sept. 14- 16-ACM General Meeting, 
Moore School of Electrical Eng., Univ. 
of Pa., Philadelphia, Pa. 

Sept. 20 -22 -10th Anniversary Indus- 
trial Packaging and Materials Han- 
dling Show, Kingsbridge Armory, 
New York, N. Y. 

Sept. 27 -Oct. 1- Int'l. Analog Com- 
putation Meeting, Brussels, Belgium. 

Sept. 28- 29- Industrial Electronics Con- 
ference, sponsored by the AIEE and 
IRE, Detroit Rackam Memorial Audi- 
torium, Detroit, Michigan. 

Abbreviations: 
ACM: Aaoe. for Computing Machines 
AFE Audio Engineering 

actrimi Engineers. AIEE: Amenai Imettnq s1 
AIMME- American Institute of Mining & Metal- 

lurgical Engineers 
APS -American Physical Society 
ASTM: American Society for Testing Ma- 

terials. 
IRE: Institute of Radio Engluera. 
IAS: Institute of Aeronauuol Sciences. 
ISA: Instrument 

E: National 
Society 

Corrosion Engineers. 
MARTE: National Mac. of Radis and TV Broad- 

casters. 
RETMA: Radio-Electmalo -TV Manufacturers 

Assoc. 
RTCA: Radio Technical Commission for 

Aeronautics. 
RTCM: Radio Technical Commission for Marina 

Services. 
URSI: International Scientific Radio Union. 
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Airborne 

Components... 
e /41 e Sfteetarey 

Depicted - 6KC 100 Watt Unit 
Less than 1.65 cubic inches 

W -3/4" 
L-3/4" 
H - 5/16" 

POWER 

TRANSFORMERS 

Range- 400 -6000 cps 

Efficiency -up to 95% 

Wattage -6mw -200 watts 

Temperature - -55 to +155° C. 

PULSE TRANSFORMERS 
Pulse Width-.2-50 microseconds 

Rise Time -from .03 microseconds 

Blocking oscillator 
Pulse coupling 
Toroidal construction 

W - 23/32" 
L - 23/32" 
H-11/16" 

Illustrated 
4KC 
Band Pass 

SUB - MINIATURE FILTERS 
For Chassis Mount 

Frequency- 2.3 -35Kc 
Impedance in- 600 -10K Ohms 
Impedance out -Grid 

Hermetic Sealed 
Temperature Compensated 
Internal D.C. Isolation 
Balanced or Unbalanced 
Military Specifications 

W-1" 
L-1 1/4" 
H-15/32" 

SATURABLE REACTORS 
Applications 

Servo Systems 

\\ Data Telemetering 
Remote Frequency Control 

Illustrated-High Frequency Reactor Tuned by 
Varying D. C. Current 

MAGNETIC 
AMPLIFIERS 

Wattage (output) .5 -200 watts 

Response -1 cycle up 

W-11/4" 
L-1 3/4" 
H- 2 5/32" 

Illustrated -Auto Pilot Application 
for Printed Circuit Mounting 

SUB - MINIATURE TUNED CIRCUITS 
For Printed Circuit Applications 

W -1" 
Multiple Tuned Transformers L -4 1/4" 
Delay Lines H-7/16" 

Tuned Circuits 

FOR ADDITIONAL INFORMATION CONTACT 

COMMUNICATION ACCESSORIES COMPANY 
3. 55/1.0 HICKMAN MILLS, MISSOURI PHONE KANSAS CITY, SOUTH 5528 
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4\7 Standard Electronics... 

PROOF OF ECONOMY 
SAWwith S -E TV Transmitting Equipment! 

A RECENT COMPARISON of transmitter equipment 

manufactured by Standard Electronics and by Manu- 

facturer "B" showed that if you bought S -E high power 

VHF transmitting equipment your savings in initial cost 

and operating expenses over 10 years would amount to: 

total savings approx. $293,000.00 

SAVINGS with S -E 50 KW Transmitter 
compared to competitive 50 KW 

Transmitter "B" (10 YEARS) 

OPERATING 
TUBE COSTS 

POWER 
COSTS 

INITIAL 
INVESTMENT 

TOTAL 
COSTS 

Transmitter "B" $312,000 $144,360 $224,000 $680,360 

S -E $ 51,600 $108,360 $221,000 $386,960 

Savings with S -E $254,400 $ 36,000 $ 3,000 $293,400 I 

NOW . . . Operating information is available to compare S -E equipment with 
manufacturer "C's ". Examine the deta_led `proof of economy" presented here. 

2 

3 

AGAIN, S -E can show substantial savings! The chart 

at right illustrates the overall savings you can realize in 

10 years when you buy S -E, as compared to operating 

costs of equipment by Manufacturer "C ". 

total savings approx. $169,000.00 

SAVINGS with S -E 25 KW Transmitter 
compared to Transmitter "C" 
with only 20 KW (10 YEARS) 

OPERATING 
TUBE COSTS POWER COSTS TOTAL COSTS 

Transmitter "C" $161,400 $83,520 $250,920 

S -E $ 22,200 $59,520 $ 81,120 

Savings with S -E $145,200 $24,000 $169,200 

AND to further accentuate this saving, note that Manu- 

facturer "C" rates his high band transmitter at 20 KW VHF Output Power Rating 

compared to S -E's rating of 25 KW. Transmitter "C" 20KW 

S -E 25KW 

you get 25% additional transmitter power 

output ...AND FOR LESS MONEY, TOO ! 

4 FOR INSTANCE, TUBE COSTS: The chart at the 

right is a tabulation of all tubes having a list price of 

over $100.00 each, used in Transmitter "C" and in 

the S -E transmitter. 

The total list price of these tubes is shown in the chart 

to the right. It is evident that the replacement cost of 

the high priced tubes is almost 200% greater for Trans- 
mitter "C" than for S -E ... resultant 

savings of approx. $5,000.00 

Percent Extra Power with S -E 25% 

Tube Tabulation 
DRIVER AMPLIFIER 

S-E 4 -4X500 8- AX9904R 

2-AX9904R 

Transmitter "C" 2- 3X2500A3 4 -6166 
8 -5513 6-869B 
4 -5588 

Tube List Prices 

DRIVER AMPLIFIER TOTAL 

Transmitter "C" $3016 $4448 $1524 

S -E $ 904 $1680 $2584 

Savings with S -E $2112 $2168 $4940 

All the figures used in this presentation are based on the latest 
available information for High Rand VHF Transmitting Equipment. 
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THIS MEANS your operating cost for tubes alone, 
based on 6,000 hours per year with an S -E 25 KW 
transmitter will SAVE YOU (compared to Transmitter 
"Cr,) a 10 year total 

savings of approx. $145,000.00 

IN ADDITION substantial savings in your power bill 
arc yours when you purchase S -E transmitting equip- 
ment. A comparison of published data for an S -E 25 KW 
and for Manufacturer C's 20 KW transmitter operated 
at black level with a 90% power factor, indicates a 

10 year 

savings of approx. $24,000.00 

SUMMARY: From this information, savings in operat- 
ing costs over a period of 10 years would indicate that 
YOU can 

SAVE APPROX. $169,000.00 

with economical, dependable 

S -E Transmitters! 

Operating Tube Cost 

Driver 

Amplifier 

HOURLY 

COST 
TRANSMITTER "C 

HOURLY HOURLY 10 YEAR 

COST SAVINGS SAVINGS 

S -E WITH S -E WITH S -E 

Total Transmitter 

$1.28 

$1.51 

$2.19 

$0.15 

$0.22 

$0.31 

$1.13 

$1.29 

$2.42 

$61,800 

$17,400 

$145,200 

Power Cost 
TOTAL YEARLY YEARLY 

AMPLI- TRANS- DEMAND POWER 

DRIVER FIER MITTER CHARGE COST TOTAL 
KW KW KW (a $3 (n le 

PER KW PER KWH 

Transmitter "C" 22 65 87 $3,131. $ 5,220 $8,352 

S-E 15 41 62 $2,232 $ 3,720 $5,952 

Savings with S -E 1 18 25 S 900 S 1,500 S 2,400 

10 Year Savings 59,000 515,000 524,000 

Savings in Operating Costs (10 Years) 
TUBE SAVINGS $145,200 

POWER SAVINGS S 24,000 

TOTAL 5169,200 

PROOF once again that with S -E TV Transmitting 
equipment you SAVE IN EVERY WAY! 

Standard Electronics high band 25 

KW transmitter gives you these 

extra ECONOMY PLUS features . 

economical installation ... less floor 

space . . . integral air cooling 
water 

no complex plumbing water 
"Add -A- Unit" permits 

her power with no 

expansion to higher 
equipment 

obsolescence 
of present 

to handle color is en- 

gineered into every S -E transmitter. 

T 
L.. 

ti 
, 

$14 e with any other make 

of transmitter for 
ECONOMY... QUALITY... PERFORMANCE! 

For specifications and a copy of the "PROOF OF ECONOMY REPORT" 

write, wire, or phone Standard Electronics. 

standard electronics corporation 
A S U B S I D I A R Y O F C L A U D E N E O N , I N C. 

255 -289 EMMETT ST. NEWARK 5, N. J. Bigelow 3 -5540 

Operating costs are determined on the basis of 6000 hours of 
operation per year. Detailed comparison available on request. 
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Electronic Industries News Briefs 
Capsule summaries of important happenings in affairs of equipment and component manufacturers 

ALTEC SERVICE CORP., New York, N. Y. 
recently announced the consummation of a 
contract for a public address system in the 
First Methodist Church, Mason City, Ia. 
This is the second sound engineering con- 
tract awarded to Altec within a brief period. 
The first installation was awarded in behalf 
of the Connie Mack Stadium, Philadelphia, 
Pa. 

AMPEX CORP., Redwood City. Calif. 
states that its engineers are progressing in 
the development of such new products as an 
automatic programming system for radio 
stations, stereophonic sound reproducers for 
the high fidelity market and airborne in- 
strumentation recorders for flight testing 
aircraft and missiles. 

AMERICAN MACHINE & FOUNDRY CO. 
has leased land and awarded a contract for 
the erection of two radar -testing elevated 
platforms at Shelton and Seymour, Conn., on 
the banks of the Housatonic River. The 
range, with mile -apart towers, will be used 
for testing in microwave analysis and radar 
antenna design. 

ASSEMBLY PRODUCTS, INC. recently 
moved to a larger plant in Chesterland. O. 
without noticeable loss of production. The 
new plant has twice the former floor space 
and better production line layouts to main- 
tain prompt delivery. 

BENDIX AVIATION CORP., INTERNA- 
TIONAL DIV. , announced that over $2,000,- 
000 worth of Bendix aircraft accessories and 
components was purchased for 90 turbo -prop 
"Viscounts" made by England's Vickers 
Armstrong. Ltd., ordered by a group of 
foreign air lines. 

DALMO VICTOR CO., San Carlos, Calif., 
will appoint one microwave specialist, one 
servomechanism engineer, one mechanical 
engineer, and one industrial engineer during 
its first year of participation in the five - 
year Honors Cooperative Program of the 
School of Engineering of Stanford Univer- 
sity. 

THE BARRY CORPORATION, Watertown, 
Mass., has changed its name to a more ac- 
curately descriptive title, BARRY CON- 
TROLS, Inc. 

BOGUE ELECTRIC MANUFACTURING 
CO., Paterson, N. J. has announced the avail- 
ability of general purpose N -P -N grown 
junction transistors in quantity. 

CORNELL -DUBILIER ELECTRIC CORP., 
S. Plainfield, N. J. announces the opening 
of the new Los Angeles Div. plant situ- 
ated on the west side. It is equipped to han- 
dle all phases of engineering, design, and 
sample production of capacitors and filters. 

DAGE TELEVISION, THOMPSON PROD- 
UCTS, INC., Cleveland, O., recommended 
more TV stations to reach more people to 
the FCC, particularly in places with less 
than 50,000 population. Approval of low - 
power transmitting stations could bring TV 
to such "black -out" areas for the first 
time, it was reported. 

ELECTRODATA CORP. Pasadena, Calif. an- 
nounced its second annual University Schol- 
arship Program in computers to be held 
June 7 through September 2, 1955. Finan- 
cially aided students selected from leading 
universities will take a 10 -week course at 
Electrodata headquarters. 

ELECTRODATA CORP. affiliate of CON- 
SOLIDATED ENGINEERING CORP., plans 
a new 40,000 sq. ft., $750,000 plant in Pasa- 
dena that will double capacity. 

FAIRCHILD ENGINE AND AIRPLANE 
ap- 

pointed 
yy pp 

DYNAMIC SALES ENTERPRISES, 
INC., 103 Park Ave., New York sales rep- 
resentative for electronic laboratory equip- 
ment and other industrial devices. 

GENERAL ELECTRIC yracuse, N. Y. 
has taken a further step in 

CO., 
the consolidation 

of GE's Heavy Military Equipment Dept. by 
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planning the erection of a 69,000 sq. ft. 
structure in the "Systems Center" this year 
that will house the marketing section and 
engineering laboratories. 

GENERAL ELECTRIC CO., Schenectady. 
Y. was requested to repair a 33- year -old 

mercury arc rectifier tube which charges 
the batteries of a 1922 Detroit Electric Car 
still giving good service to a Long Island 
family -the tube had partially lost its vac- 
uum and become "gassy.' 

GORDON ENTERPRISES, North Holly- 
wood, Calif., announced the completion of 
an electronic test panel to check out and 
test the most complex of the new electrical 
camera devices. 

GULTON MFG. CORP. Metuchen, N. J. 
has been granted an exclusive license to 
produce and market a new series of sub- 
miniature variable reluctance accelero- 
meters developed by Boeing Airplane Co. 

HEWSON CO., INC., Newark. N. J. an- 
nounces that electronic controls prevent 
loading of inflammable liquids if equipment 
is not properly grounded and thus reduce 
exposure to fires. 

HOFFMAN ELECTRONICS CORP., Los 
Angeles, Calif., has purchased the assets, 
and leased the premises of E. M. Kemp Co., 
and has been operating its own sales or- 
ganization in the Sacramento area since 
March 1. 

IRON FIREMAN ELECTRONICS DIVI- 
SION, Portland, Ore., recently announced 
that miniature slip ring and brush assem- 
blies matched to specific project require- 
ments are now being manufactured. 

KAY LAB, San Diego, Calif. has devel- 
oped and installed a TV camera system in 
the TV controlled equipment used for the 
treatment of deep -seated cancer at the 
Cedars of Lebanon Hospital, Los Angeles, 
Calif. The TV camera replaces the eyes of 
the radiologist when a cobalt "bomb" is 
centered on the tumor site. 

GRAND RAPIDS DIV. of LEAR, INC., 
Santa Monica, Calif., has been awarde 
contracts totaling over $15,000,000 for in- 
struments during the first two months of 
1955. 

LYNCH CARRIER SYSTEMS, INC., San 
Francisco, Calif., opened a midwest sales 
and engineering office in the Graybar build- 
ing, 85ií Jackson Blvd., Chicago, Ill. under 
the direction of Herbert E. Reynolds. 

MAGNAVOX CO., Fort Wayne, Indiana, 
is undertaking a program of expansion at 
their Research Laboratories in West Los 
Angeles. Dr. Bagnar Thorensen has been 
appointed director of research. Dr. John 
Salzer is now assistant director. 

MACK TRUCKS, INC. New York, N. Y. 
has acquired WHITE INDUSTRIES INC and 
RADIO SONIC CORP., New York, Ì'l. Y. as a 
first major step in a long range product 
diversification program. 

MINNEAPOLIS- HONEYWELL'S Industrial 
Division Training School. Philadelphia, Pa., 
graduated some 315 employees representing 
204 companies in 33 states and 9 foreign 
nations according to M. J. Ladden, director. 

MONSANTyyO CHEMICAL CO., St. Louis, 

INTERNATIONALIV BUSINESS 
of 
MACHINE 

Type 702 electronic data processing machine -the largest of the so -called electronic 
brains made by IBM and the first installed 
outside that company's own offices. The 702 
consists of 23 units electronically connected 
by cables. 

NATIONAL UNION ELECTRIC CORP., 
Orange, N. J., announces that its research 
and transistor divisions have been awarded 
government contracts totalling nearly $1,000,- 
000 for work in the electronic field. 

OLYMPIC METAL PRODUCTS CO., has 
completed a 100% expansion in plant facili- 
ties at Alpha, N. J. to be used almost ex- 
clusively in producing deep -drawn, fine - 
metal, seamless housings. 

PHILAMON LABORATORIES INC. for- merly of Brooklyn. N. Y.. have acquired a 
modern 15,000 sq. ft. plant at 90 Hopper St., 
Westbury, N. Y. 

RADIO CONDENSER CO., Camden, N. J., 
has organized a new automation division 
for design and engineering connected with 
the manufacture of electro- mechanical as- 
semblies. 

RADIO CORPORATION OF AMERICA, 
New York, N. Y., established it new Aviation 
Systems Engineering Laboratory in Waltham, 
Mass. because of New England s increasingly 
important role as a center for the advance- 
ment of electronic science,according to the 
statement of Theodore A. Smith, vice presi- 
dent and general manager of RCA Engineer- 
ing Products Div. 

RAYTHEON MANUFACTURING CO., Wal- 
tham, Mass., has developed a new automatic 
radio direction finder, said to be the 'first 
specifically designed for marine use to de- 
termine exact positions in offshore water- 
ways. 

RETMA recently announced its sponsor- 
ship of the attendance of 29 manufacturers 
of electronics equipment and parts, with 
FCDA, at an atomic test this spring at the 
Nevada site as an aid to the electronics 
industry, and the FCDA, in evaluating the 
effects of nuclear explosion on typical 
civilian communications equipment. 

ROBERTSHAW- FULTON CONTROLS CO., 
THERMOSTAT DIV., Bridgeport, Comm.. 
$2,000,000 plant has its steel work completed. 
The building is up to construction schedule 
and will be ready in July. The entire per- 
sonnel of the existing Bridgeport plant is 
expected to move into the new quarters. 

ROBINSON AVIATION, INC., Teterboro, 
N. J., has signed a twenty year lease agree- 
ment with the Port of New York Authority 
for construction of a new 42,000 sq. ft. fac- 
tory to handle Robinson production. To 
cost 5425,000, exclusively to land value, the 
building will be located on Teterboro air- 
port's northeast corner. 

ROLLER -SMITH CORP., INSTRUMENT 
DIV., Bethlehem, Pa., has appointed QUAL- 
ITY ELECTRIC CO., 2212 S. Hill St., Los 
Angeles, Calif., as its West Coast repair 
station to service and repair meters for 
customers in the western section of the 
country. 

SMPTE and the U. S. NAVY have devel- 
oped a short inexpensive test film for 
rapidly checking and demonstrating 16mm 
projector system performance. Checks 135 
feet of film in four minutes. 

TERMINAL RADIO INTERNATIONAL, 
LTD., New York, N. Y., has issued a 4 -page 
folder describing the firms facilities, special 
services, and products. Gives brief informa- 
tion on export- import procedure, etc. 

THOMPSON PRODUCTS, INC., Cleveland, 
O., received the American Legion's annual 
award for personnel practices which have 
made it Ohio's outstanding employer of 
physically handicapped veterans. 

TRAV-LER RADIO CORP., Chicago, Dl., 
has officially assumed full control of the 
entire stock of the Hallicrafters Co. wholly 
owned Canadian subsidiary, Hallicrafters 
Canada, Ltd. in accordance with an agree- 
ment signed January 17, 1955. 

MORE NEWS 
on page 36 

TELE -TECH 8. ELECTRONIC INDUSTRIES April 1955 
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Standard -Signal Genera 

40 to 
2000 Mc 

The range of the popular Type 1021 -A 
Standard -Signal Generator has been extended 
to 2,000 Mc with the addition of a third 
oscillator unit, and downward to 40 Mc with 
the added 40 -50 Mc range of the low -fre- 
quency oscillator unit. Now, the complete 
frequency range from 40 to 2,000 Mc is cov- 
ered by one power supply and three oscillator 
units with frequency ranges of 40 -250, 250- 
920, and 900 -2,000 Mc, respectively. 

The new Type 1021 -P4 900 -2,000 Mc Unit is a grid 
separation triode oscillator using a Type 5675 uhf pencil 
tube. It delivers relatively high output at uhf ... is stable 
and well shielded ... has provision for square -wave modu- 
lation ... and is low in cost for a high -performance signal 
source. Line sections with sliding contacts are used to tune 
plate and cathode- tuning is exceptionally smooth. The 
instrument is remarkably free of noise modulation caused 
by microphonics and vibrations. 

or 

Additional Oscillator Units 

Type 1021 -P38 now has added 40 -50 
Mc range for television i -f measure- 
ments, v -h -f receiver and amplifier 
development. 

Type 1021 -P2 is a convenient, well - 
shielded source of power for bridge 
and slotted line measurements and 
u -h -f television work. 

Type 1021 -P4 Oscillator Unit 

SPECIFICATIONS 
Frequency Range 900 -2000 Mc 

Frequency Calibration Accuracy Large direct -reading 
dial with slow motion drive calibrated to 1% 
over 200° 

Incremental Frequency Control Variable resistor in 
grid circuit provides small frequency adjustments. 

Frequency Drift Under 0.1% per day 

Output Voltage Continuously adjustable from 0.5 µv 
to 1.0 volt open circuit. 

Output Impedance 50 ohms ±10% 
Output Meter Output voltage indications accurate to 

better than 20% - meter circuit can be cali- 
brated in terms of accurately known 60 -Cycle 
voltage. 

Modulation Provision Square -wave modulation from 
100 -5,000 cycles from external modulator. 

Leakage Stray fields and residual output voltage can- 
not be detected with receiver having 2µv sensi- 
tivity. 

Heater Voltage Rectified To reduce modulation by 
power frequency. 

Inexpensive Tube Replacement Only $15.20 

Frequency Standard - Signal Genenerator Oscillator Unit Power Supply 

40- 250 Mc 1021-AV, $595 1021 -P3B, $400 
250- 920 Mc 1021-AU, $615 consists of 1021 -P2, $420 
900-2000 Mc 1021-AW, $845 1021 -P4, $650 

1 and 1021 -P1, $195 
) 

GENERAL RADIO Company 

90 Wal Stritt NEW 905K 
8055 13th St, Sifter Spring, Md. WASHINGTON. O. C. 

920 S. Michigan Amnia. CHICAGO 
MOO N. Seward Strrrt TOE Nowt tE 

www.americanradiohistory.com

www.americanradiohistory.com


VOA; Engineering 

SO» Purchasing 

Here are 
typical 

parts 

Look at 

Hamilton can make 
and 

types 

of sizes 
an 

the range 
any 

And Hamilton 
works 

to 

quantity 
we 

in any - 
tolerance sending 

print 

need Sogges uotati °n' 

of part #420_p 
for g 

e 

34 For product information, uce inquiry card on last page. TELE -TECH & ELECTRONIC INDUSTRIES April 1955 
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Never before! 

NOT 2:Cm_otor)±(gear train) 

BUT ONE homogeneous unit 
New Power Motor - Gear -Train 

1. Unique: Not 2 separate units 
but a single entity. An entirely 
new principle- another OSTER 
"first." 

2. More Versatile: Any output 
speed from 10,000 to .3 RPM. 

3. Extremely High Torque Capac- 
ity: e.g., 100 # -in. at 523:1 and 1600 

# -in. at 10,500:1. 

4. Lighter -Smaller: e.g., 10 -1/2 oz., 
1- 1 /2 "dia., 3 -1/2" long at 523:1 ratio. 

5. Available in 28 V and 115 V DC or 
in 28 V and 115 V 400 cycle AC 

6. 1.50" dia. (Type 3094) illustrated. 
Variations include 1.25" dia. (Type 
3101), 1.062 "" dia. (Type 3200) and 
1.75 "' dia. (Type 2487). 
"Available soon. 

For a precision speed reducer with low 
backlash and low composite error at a 

moderate price specify an OSTER Power 
Motor -Gear -Train adapted to your indi- 
vidual application. Write for further in- 
formation TODAY. Actual Size 

1.50" dia. (Type 3094) 

JOHN OSTER MANUFACTURING CO. 
ANIONIC DIVISION 

RACINE, WISCONSIN 

Your Rotating Equipment Specialist 
Other products include Actuators, AC Drive Motors, DC Motors for Special Applications, Fast Response Resolvers, 
Servo Torque Units, Low Inertia Servo Motors, Synchro Differentials, Two -Phase Reference Generators, Tachom- 
eter Generators and Motor Driven Blower and Fan Assemblies. 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 For product information, use inquiry card on last page. 35 
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New Tech Data for Engineers 
Resumes of New Catalogs and Bulletins Offered This Month by Manufacturers to Interested Readers 

Vacuum Pumps 
New 48 -page catalog issued by W. M. 

Welch Scientific Co., 1515 Sedgwick St., Chi- 
cago, Ill.. describes the performance of 
Welch Duo -Seal vacuum pumps ranging 
from 21 to 375 liters per minute. Also con- 
tains a greatly enlarged listing of diffusion 
pumps, vacuum gauges and accessories. (Ask 
for B -4 -1) 

Test Equipment 
The 135 -page catalog, "PRD Test Equip- 

ment." issued by Polytechnic Research & 
Development Co.. Inc.. 202 Tillery St., 
Brooklyn 1, N.Y. illustrates and presents the 
theory, technical data, and applications re- 
lated to the company's products in 9 major 
sections. Beginning each section, a table 
gives type numbers, specifications, and page 
references. Covers attenuators and termina- 
tions, impedance measurement and transfor- 
mation, transmission line components, fre- 
quency measuring devices, detection and 
power measurement, signal sources and re- 
ceivers, VHF -UHF test equipment, milli- 
meter test equipment, and ridged waveguide 
equipment. (Ask for B -4 -3) 

Networks 
Bulletin R -5501, prepared by I -T -E Circuit 

Breaker Co.. Resistor Div., 19th and Hamil- 
ton Sts., Philadelphia 30, Pa., presents a new 
potted resistor networks construction tech- 
nique and the characteristics and perform- 
ance results it produces in resistance cir- 
cuitry. (Ask for B -4 -4) 

Magnetic Cores 
General Ceramics Corp., Keasbey, N.J. have 
prepared a 4 -page folder that presents speci- 
fications and curve data on " Ferramic 'Q' " 
magnetic properties and core and rod com- 
parisons with J and N "Ferramic" materials. 
(Ask for B -4 -5) 

Camera Mechanism 
Catalog E. 54, released by Radio Corp. of 
America, Engineering Products Div., Build- 
ing 15 -1, Camden 2, N.J. describes the cam- 
era 

se 
pan 

iith CAtindustriamechanism V (Ask for B 4-6) 
Microwave -Radio Systems 

B -6393, an 8 -page booklet prepared by 
Westinghouse Electric Corp., Box 2099, Pitts- 
burgh 30, Pa.. completely describes 2.000 MC 
microwave -radio systems and discusses the 
importance of Type -FR microwave radio and 
Type -FJ multiplexing equipment. (Ask for 
B-4-7) 

Antenna Systems 
"'Job- Packaged' Antenna Systems," an 

article reprinted by Prodelin Inc., Kearny, 
N.J. presents the development and accom- 
plishments of that organization. (Ask for 
B -4 -9) 

Electronic Equipment 
Latest developments in materials research, 

electronic equipment and precision instru- 
ments pioneered by affiliates of Gulton In- 
dustries, Metuchen, N.J. are described in 
"Products for Industry and Science" re- 
leased by the company. (Ask for B -4 -8) 

Servo 
"An Introduction to the 'A' Series Range 

Servo." released by Servomechanisms, Inc.. 
500 Franklin Ave., Garden City, N.Y., is a 
32 -page bulletin that humorously describes 
the applications resulting from "functional 
packaging" techniques. (Ask for B -4 -10) 

Variable Resistance Units 
Data sheet 54 -86 describes "Helipot" Series 

T -10 -A precision variable resistance units 
for instantaneous setting. Laboratory models 
are described and illustrated in detail, in- 
cluding specifi Lions and coil characteris- 
tics. Helipot C rp., 916 Meridian Ave., S. 
Pasadena, Calif. (Ask for B -4 -11) 

Resistors 
Engineering Bulletin L -35, published by 

Shallcross Mfg. Co., Collingdale, Pa., de- 
scribes and lists 0.10 -2.0 w. Akra -Ohm" 
ceramic -bobbin precision wirewound resist- 
ors from 0.1 ohm to 1,000 megohms, 75 to 
2,000 v. (Ask for B -4 -12) 
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Radioisotope Instruments 
A 28 -page catalog covering radiation in- 

struments has been released by NRD Instru- 
ment Co., 6425 Etzel Ave., St. Louis 14, Mo. 
describes scintillation counters, scalers, other 
circuits, and radioactivity counting acces- 
sories. (Ask for B -4 -13) 

Tubing 
Bulletin 40 is an 8 -page catalog that con- 

tains information needed for the selection 
and application of 46 principal analyses of 
tubing in five classifications; stainless steel, 
nickel and nickel alloys, carbon and alloy 
steels, beryllium copper, and titanium, 
issued by Superior Tube Co., 1614 German- 
town Pike, Norristown, Pa. (Ask for B -4 -14) 

Ferrite Cores 
An engineering bulletin released by Fer- 

roxcube Corp. of America, 233 E. Bridge St., 
Saugerties, N.Y. contains complete technical 
information on the advantages of ferrite 
cores in low- frequency power carrying coils. 
(Ask for B -4 -15) 

High Frequency Insulators 
Bulletin No. 546, "AlSIMag L -5 High Fre- 

quency Electrical Insulators," presents all 
requirements for JAN -1 -8 type insulators. 
identified by code. that can be obtained as 
stock items from American Lava Corp., sub - 
sidiary of Minnesota Mining and Mfg. Co., 
Cherokee Blvd. & Mfgrs. Rd., Chattanooga 
5, Tenn. (Ask for B -4 -16) 

Motors 
Catalog F 4344 -1, describing the permanent 

magnet dc current motors with outputs to 
1 /10 h.p. is available at Barber -Colman Co., 
Aircraft Controls Div., Rockford, Ill. Con- 
tains data sheets on motors from 6 v to 115 
v. dc. (Ask for B -4 -17) 

Guide 
Prepared by the RETMA Jobber Relations 

Committee, the 8 -page report, "Unit Terri- 
tory Plan ... to Serve the Jobber Better." 
presents the results of an 18 -month study of 
electronic parts distribution in the form of 
an introduction, a discussion of the problem, 
a recommended solution and conclusion. 
777 -14th St., N.W., Washington 5, D.C. 
(Ask for B -4 -18) 

Tubeless Power Supplies 
A catalog sheet covering new additions to 

the line of Electronic Research Associates, 
Inc., 67 -69 E. Centre St., Nutley, N.J. in- 
cludes a combined dc/ac medium voltage 
supply, a portable, variable low- voltage, 
high current dc/ac supply, and a dual tran- 
sistor supply. (Ask for B -4 -19) 

Double Ridge Waveguide System 
A catalog series released by Airtron. Inc., 

1103 W. Elizabeth Ave., Dept. A, Linden, 
N.J. provides the aircraft and radar designer 
with theory, construction, dimensional, elec- 
trical and mechanical data, etc. (Ask for 
B -4 -20) 

Pressure Transducer 
A new brochure released by Technology 

Instrument Corp.. 531 Main St., Acton, Mass., 
describes a dual element pressure transducer 
that translates static and dynamic air pres- 
sures to equivalent voltages. (Ask for 
B -4 -21) 

TV Console 
Bulletin TR -811 illustrates and describes 

the type AS70 C TV console section and the 
TV console end bell set, Type AS70 EB, pro- 
duced by TV Transmitter Dent., Allen B. 
Du Mont Labs., Inc., Clifton, N.J. (Ask for 
B -4 -22) 

Calorimeter 
A technical folder released by Chemalloy 

Electronics, Inc.. Gillespie Airport, Santee. 
Calif. describes and illustrates the Model 
SME Chemalloy -Kahl calorimeter. its func- 
tions and capabilities. Gives formulae and 
data. (Ask for B -4 -23) 

Program Equalizers 
The models EQH, EQH -2, EQH -3, and 

EQP -1 program equalizers are presented 
with illustrations, characteristics, and specs - 
flcations on two data sheets released by 
Pulse Techniques, Inc., 1411 Palisade Ave., 
W. Englewood, N.J. (Ask for B -4 -2i) 

Coaxial Cable 
Bulletin CT, issued by Phelps Dodge Cop- 

per Products Corp., 40 Wall St., New York 
5, describes and presents engineering data 
covering "Spirafil' semi -flexible, aluminum- 
sheathed coaxial cable for broadcast, corn - 
munications, microwave. and community 
antenna. (Ask for B -4 -25) 

Unitized Equipment 
A 4 -page folder released by Burroughs 

Corp., Electronic Instruments Div., 1209 Vine 
St., Philadelphia 7, Pa., titled, "The Unitized 
Approach," describes the use of individually 
packaged units that are an integral set of 
design concepts that place at the disposal of 
the engineer all elements necessary to plan- 
ning and constructing an entire digital pulse 
system. Also, it presents characteristics and 
performance data covering the pulse and dc 
output units discussed. (Ask for B -4 -2) 

Spectrometer 
Bulletin 1800C, covering the Type 21 -103C 

mass spectrometer, made by Consolidated 
Engineering Corp., 300 N. Sierra Madre 
Villa, Pasadena 15, Calif., illustrates the in- 
strument diagrammatically, and describes its 
applications and engineering features. (Ask 
for B -4 -27) 

Electronic Equipment 
Collins Radio Co., Cedar Rapids, Ia., have 

released their general catalog presenting the 
company's staff, plant and equipment and its 
wide variety of electronic equipment made 
for the aviation, communication, broadcast. 
and industrial fields. (Ask for B -4 -28) 

Racks and Panel Connectors 
Bulletin DP9. a new 64 -page is a complete 

compendium of technical information on the 
various DP lines, plus the RTC, all rack, 
panel /chassis designs produced by Cannon 
Electric Co., 420 West Ave. 33. Los Angeles 
31. Calif. Adds a new descriptive index and 
more illustrations and technical data. (Ask 
for B -4 -29) 

Rotary Switches 
Catalog No. 854, a 10 -page booklet issued 

by Communication Products Co.. Marlboro. 
N.J., illustrates and presents dimensional 
drawings and performance data covering the 
company's r -f and power steatite insulated 
rotary switches. (Ask for B -4 -30) 

Test Unit 
"Norelco Portaflux -New Portable Mag- 

netic Particle Test Unit." an 8 -page booklet 
released by Research & Control Instruments 
Div., North American Philips Co., Inc., 750 
S. Fulton Ave., Mount Vernon, N.Y. de- 
scribes the latest and most economical 
method for checking ferrous metal objects 
for surface discontinuities (Ask for B -4 -31) 

Magnetic Tape 
"Extra Play 190," an 8 -page booklet issued 

by Minnesota Mining and Manufacturing 
Co.. Dept. M5 -2, 900 Facquier St., St. Paul 
6, Minn.. answers seven questions most often 
asked by engineers concerning "Scotch" 
brand "Extra Play" magnetic tape No. 190. 
(Ask for B -4 -39) 

Connectors 
A 6 -page folder, released by American 

Phenolic Corp.. Chicago 50, Ill., presents 
"Subminax" r -f connectors, Series 27 with 
cable and connector type matching table and 
50 and 75 ohm mating components diagrams. 
(Ask for B -4 -40) 

OBTAIN THESE BULLETINS 
described here by writing on company 
letterhead to Bulletins Editor, TELE- 
TECH & ELECTRONIC INDUSTRIES, 
9E3 Lexington Ave., New York 17, N.Y., 
listing numbers given at end of each 
item of interest. Please mention title of 
position held. 
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Here's the New 

PH I IC (.1 

TRANSISTOR 
(Surface Barrier) 

Industry's First 
High Frequency Transistor 

...Avori /ob /e Now! 

See Next Page For Details 
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for the First Time... 
High Frequency Circuits Can Be 

COMPLETELY TRANSISTORIZED 

Philco SB Transistors are 
available in the sises shown 
here -standard and miniature. 

Today, Philco's new SB Transistor opens 
up a completely new field of commercial, 
industrial and military applications for the 
electronics design engineer. With vastly 
superior performance assured to 50mc and 
above, many basic circuits can now be 
completely transistorized. Video bandpass 
amplifiers, wide band low -pass amplifiers, 
high frequency oscillators and high speed 
switching are only a few of the innumer- 
able circuits which the design engineer can 
produce quickly, easily, efficiently with the 
revolutionary new SB Transistor. 

UP TO 10 TIMES BATTERY LIFE 

The Philco Surface Barrier Transistor operates 
efficiently with power consumption of less than 
one milliwatt ! This extremely low power drain 
results in up to ten times the battery life obtain- 
able with junction transistors, vastly reducing 
operating costs. Hermetically sealed, the SB 
Transistor has greater inherent characteristics 
of stability, longer life and higher efficiency 
than any other type of transistor 

HIGHEST UNIFORMITY YET ATTAINED 

Due to Philco's unique design and precision 
production methods, the SB Transistor reaches 
a degree of uniformity and unvarying quality 
never before achieved with transistors. This 
remarkable quality permits design engineers to 
specify the Philco SB Transistor with full 
assurance of superior performance. 

Now being produced in quantity this new 
Philco SB Transistor is available for your 
current projects and immediate shipment 
can be made to you. 

For complete technical information on the PHILCO SB Transistor 

write Dept. T 

PHILCO CORPORATION 
O V E R N M E N T A N D PHILADELPHIA 44, 
N D U S T R I A L D I V I S I O N P E N N S Y L V A N I A 

In Canada: Philco Cor.oratton of Canada Limited, Don Mills, Ontario 
www.americanradiohistory.com
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for FAST 
FILM PROCESSING 

with quality results 

N.B.C. Photo Lab., Hollywood 

most TV stations depend on .. . 

HOUSTON FEARLESS EQUIPMENT 
Speed is of extreme importance in processing motion picture film for news- 

casts, special events, interviews, Kinescopes, etc. But quality work should 
never be sacrificed for speed ... and needn't be with Houston Fearless proc- 

essing equipment. That's why far more TV stations and networks use Houston 
Fearless processors than all others combined. They appreciate the ease of 
operation, the consistently fine results and the high degree of dependability. 

There's a Houston Fearless film processor to fit every need: 16mm, 35mm 
black and white, color, negative, positive, reversal or negative -positive color 
film ... from the smallest, most compact unit to the largest installation. What- 
ever your needs, be sure to contact Houston Fearless first! 

11805 W. OLYMPIC BLVD., LOS ANGELES 64, CALIF. BRadshaw 2.4331 
620 FIFTH AVE., NEW YORK 20, N. Y. Circle 7.2976 

DIVISION -COLOR CORPORATION OF AMERICA 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 

PICTURE FILM PROCESSING EQUIPMENT" 

For product information, use inquiry card on last page. 39 
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Get More Microfarads 
in Less Space ...with 

MALLORY 
SILVERLYTIC* CAPACITORS 

For transistor circuits and other miniaturized electronic 
equipment, Silverlytic capacitors will simplify your 
problem of getting maximum capacitance into minimum 
space. These subminiature electrolytics offer the high- 
est available ratio of capacitance and voltage to 
case size. 

Made with tantalum anodes, they operate with excel- 
lent stability over wide temperature ranges. They are 
so small they can be mounted readily by their axial 
leads without danger of vibration troubles. A unique, 
rugged seal protects them against moisture. In low 
leakage current and long shelf life, they equal or exceed 
the performance of most conventional -size capacitors. 

Type TAP Silverlytics are rated for temperatures from 
-55 to +85° C. Their case measures only Ti" in 
diameter by %" long. They are supplied in values from 
2 mfd at 100 volts to 30 mfd at 6 volts. 

Type TAW Silrerlytics are available in a case only 

*Trade Mark 

l'arts distributors in all major cities 
stock Mallory standard components for your convenience 

Serving Industry with These Products: 

Electromechanical - Resistors Switches Television Tuners Vibrators 

Electrochemical - Capacitors Rectifiers Mercury Batteries 
Metallurgical- Contacts Special Metals and Ceramics Welding Materials 

40 For product information, use inquiry card on last page. 

0.145" in diameter by %" maximum length. They are 
supplied in two standard ratings of 4 mfd at 4 volts and 
6 mfd at 4 volts, for temperatures from -55 to 
+65° C. 

Silverlytic capacitors are backed by the years of pio- 
neering research, precision manufacturing and intensive 
quality control which have made Mallory capacitors 
the leaders of the industry. For complete technical infor- 
mation, write or call Mallory today. 

r 
Long -life Mallory Power Supplies 
for Transistorized Equipment... 
Mallory Mercury Batteries and Power -Paks provide 
the constant energy characteristics essential to efficient 
transistor operation. Made by Mallory, the original 

producer of miniature mercury 
batteries, they are available in 
a range of sizes and types. Write 
for data. 

Expect more ... Get more from 

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

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 
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.PGA tI1'` 

VARIABLE RESISTORS 

FOR PRINTED CIRCUITS 
Type UPM -45 

For TV preset control applications. Control mounts 
directly on printed circuit panel with no shaft extension 
through panel. Recessed screwdriver slot in front of control and 

3/8" knurled shaft extension out back of cor.trol for finger 
adjustment. Terminals extend perpendicularly 7/32" 

from control's mounting surface. 

Type GC-U45 
Threaded bushing mounting. Terminals 

extend perpendicularly 7/32 " from control's 
mounting surface. Available with or without 

associated switches. 

Type U70 (Miniaturized) 
Threaded bushing mounting. Terminals 
extend perpendicularly 5/32" 

from control's.mounting surface. 

VARIABLE RESISTORS 

FOR SOLDERLESS "WIRE - 

WRAP" CONNECTIONS 

Type XP-45 
For TV preset control applications. Control mounts 
on chassis or supporting bracket by twisting two ears. 

Available in numerous shaft lengths and types. 

Type YGC-B45 
Self- supporting snap -in bracket 
mounted control. Shaft center spaced 

29/32" above printed circuit panel. 
Terminals extend 1- 1/32" 

from control center. 

Type XCC-45 
For applications using a mounting chassis 

to support printed circuit panel. 
Threaded bushing mounting 

Type WGC-45 
Designed for solderless wire -wrapped connections 
with the use of present wire -wrapping tools. 
Available with or without switch and in 
single or dual construction. 

ELKHART INDIANA 
MI1Df9 11114 

The controls illustrated are typical construction: 
S' years of engineering and technical experience makes availabl 

man othertypes_ for your automation need 

EAST COAST OFFICE 
Henry E. Sanders 
130 North Broadway 
Camden 2, New Jersey 
Phone: Woodlawn 6 -1668 
TWX No. Camden NJ 380 
Phila. Phone: Market 7-3129 

WEST COAST OFFICE 
Robert A. Stackhouse 
928 S. Robertson Blvd., 
Los Angeles 35, Calif. 
Phone: Crestview 4.5931 
TWX No. 1BEV H 7666 

SOUTHWESTERN U.S.A. 
John A. Green Company 
6815 Oriole Drive 
P.O. Box 7224 
Dallas 9. Texas 
Phone: Dixon 9918 

CANADIAN DIVISION 
C. C. Meredith & Co., Ltd. 
Streetsville, Ontario 
Phone: 310 

SOUTH 
Jose Luis Pontet 
Buenos Aires. Argentina 
Montevideo. Uruguay 
Rio de Janeiro. Brazil 
Sao Paulo, Brazil 

OTHER EXPORT 
Sylvan Ginsbury 
8 West 40th Street 
New York 18, New York 
Phone: Pennsylvania 6.82. 
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One of a series telling 
how the producing companies of 

General Precision Equipment Corporation 
are contributing to America's progress. 

precision technology 
GPE Coordinated Precision Technology is the basic GPE operating policy which 

inter- relates the research, development and manufacturing facilities, techniques 

and capabilities of the producing companies of General Precision Equipment 
Corporation. Thus each company's specialization in its particular areas of compe- 

tence is supplemented by the application of the resources of the other companies, 

wherever relevant. A diversified line of advanced precision equipment of superior 

design and performance has resulted from this application of the newest and most 

advanced techniques possessed among the companies in every technical capacity. 

e.: in 

ELECT" Ten of the 
GPE Producing 

Companies work in this important field. 

These companies were "born in electronics" 
and pioneered in its development before the 
word was coined. Their work covers every 
phase of electronics and GPE coordination re- 
lates each new electronic problem to the spe- 
cialized knowledge and experience which is 

most valuable. This secures the optimum solu- 
tion for the customer with minimum expendi- 
ture of time and money. 

GPE Producing Companies have been re- 

Address inquiries to: 

Kearfott X -band Lest Set, 
frequency range 8,500 to 
10,000 MC; a unique all - 
purpose portable radar 
test set, comprising 
power monitor, spec- 
trum nalyze wove- 
meter and signalgen- 
rator which supplies an 

accurately calibrated 
signal of known level 
with variable amplitude 
and pulse -width com- 
binations. Also provides 
FM, square wave and 
CW output. 

Most advanced technological products 
which utilize electronics also call for other 
advanced technological skills. Though space 
allows only for an outline of GPE's work in 
electronics, both the capacities chart on the 

sponsible for the research, development and 
manufacture of a wide range of electronic 
precision components, equipment and systems, 
including Theatre Sound Systems, Sonar 
Equipments, Flight Simulators, Industrial 
Control Systems, Analogue Computers, Dig- 
ital Computers and Components, Industrial 
and Studio Television, Navigation Systems - 
both airborne and marine. GPE systems, in 

most instances, are advanced concepts, often 
employing components specifically developed 
for the purpose by one of the GPE companies. 
Of the great number, two are shown. 

Librascope X -Y Plotter and 
Recorder; automatically 
displays data derived 
from punch cards, me- 
chanical or electronic com- 
puters or sensing ele- 
ments; features rapid 
graphic 2 -axis display 
with provision for 10- 
fold scale expansion and 
zero suppression. Used 
in aero- dynamic and 
electronic research, as 
well as in mass data re- 
duction systems for bus- 
iness and industry. 

facing page and most of the products men- 
tioned above serve to suggest the broad coor- 
dination of technical capacities in all fields 
which exists as a result of GPE Coordinated 
Precision Technology. 

GENERAL PRECISION EQUIPMENT CORPORATION 
92 GOLD STREET, NEW YORK 38, NEW YORK 

rAMPR1 

IIIIIIIIIII1 ' 

AMIBO CORPORATION 
CHICAGO 

/LINK/ 
v[A TIOR fie 

UNR AVIATION. INC. 
IINGHAMTON. N l 

671°4 
ASKAN/A 
Rsoc.arOR CO .r:.u.. 

THE STRONG ELECTRIC ASEANIA REGULATOR 
CORPORATION- TOLEDO COMPANY ^CHICAGO 

Cl 
BRpSCOPE 

EGZEDWORTH MARINE UTRASCOI[, INCORPORATED 
GIENDAIL CAUfOBIDA NEW IOME 
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ONE OF THESE 

WILL FIT YOUR ELECTRONIC APPLICATION 
why not investigate today? 

Howard 2900 
Induction motor. 
For facsimile equip- 
ment, tape recorders, 
blowers -used by 

many leading 
manufacturers. 

Howard 3700 
Induction motor. 
Movie projectors, TV 
cameras, tape 
recorders -Resilient 
mounted. 

Howard 2500 
Induction Motor. 
For instruments, 
tuning devices, light 
switching, metering 
devices, recordio- 
graphs, damper 
controls, telefax 
equipment and a host 
of other applications. 

Howard 512 Universal 
Motor. Widely used 
in business machines, 
projectors, automatic 
tuning equipment, 
photo developing 
and printing, 
automatic pilots, 
photo copy machines. 

Howard 100 & 200 
Universal & D. C. 
Motors. 
For blowers, radio 
and radar equipment, 
aircraft pumps, 
aircraft cooling fans. 

Howard 2400 
Capacitor or 2 -Phase 
Servo Motor. Used in 
servo type 
applications- tuning, 
instruments, meters, 
controls, etc. 

UNIVERSAL 
AND D. C. MOTORS 
1/1000 to 1/2 h.p. 

SHADED POLE 
MOTORS 
1/2000 to 1/8 h.p. 

INDUCTION MOTORS 
1/1400 to 1/4 h.p. 

Here are just a few of the many fractional h.p. 
motors Howard can offer you for your quantity applications. 
To date, Howard motors have been used by leading 
manufacturers in more than 85,000 applications. Chances 
are there's a specification in our file that will work for you 
and at the right price. If you use fractional h.p. motors, 
write and tell us your needs today. We'll handle your 
inquiry promptly. 

DIVISIONS: 

DEPT. TT -4, HOWARD INDUSTRIES, INC., RACINE, WIS. 

SALES OFFICES: 208 S. La Salle St., Chicago 4 942 S. La Brea Ave., Los Angeles 36 Room 4822, Empire State Bldg., New York I 

ELECTRIC MOTOR CORPORATION 

44 For product information, use inquiry card on last page. 

CYCLOHM MOTOR CORPORATION RACINE ELECTRIC PRODUCTS 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 
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gERVEg 

YOU 

BEM 
Precision Tolerances 

Uniform Quality 
Volume Production 

Dependable Deliveries 

AlSiMag offers top -notch technical ceramics of 

every type ... Die Pressed, Extruded,Machined. 

Simple or intricate shapes. Large designs. Mini- 

atures. Metal Ceramic Combinations. 

Complete equipment for efficient production in 

any quantity. Widest selection of materials. 

Competent Engineering and Redesign Service. 

Tooling at lowest cost from the AlSiMag Die 

Shop. Plenty of kiln space. Quality Control. 

Thoroughly trained personnel. Continuous Re- 

search. 

Complete information on AlSiMag for your re- 

quirements on request. Send sample, blueprint 
or sketch today. 

54TH YEAR OF CERAMIC LEADERSHIP 

AMERICAN LAVA CORPORATION 
A SUBSIDIARY OF MINNESOTA MINING AND MANUFACTURING COMPANY 

CHATTANOOGA 5, TENNESSEE 
BRANCH OFFICES IN THESE CITIES (SEE YOUR LOCAL TELEPHONE DIRECTORY): 
Cambridge, Mass. Chicago, III. Cleveland, Ohio Dallas- Houston, Texas 
Indianapolis, Ind. Los Angeles, Calif. Newark, N. J. Philadelphia -Pittsburgh, Pa. 
St. Louis, Mo. South San Francisco, Calif. Syracuse, N. Y. Tulsa, Okla. 
Canada: Irvington Varnish & Insulator Division, Minnesota Mining & Manufacturing of 
Canada, Ltd., 1390 Burlington Street East, Hamilton, Ontario, Phone Liberty 4 -5735. 

Ar7. ? 
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AVAILABLE ON EQUIPMENT LEASE PLAN 

FIELD MAINTENANCE SERVICE AVAILABLE 
THROUGHOUT THE COUNTRY 

46 For product information, use inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES April 1955 
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IVUCRO WAVE 
FIELD INTENSITY 
RECEIVER 

Four interchangeable RF Tuning Heads 

Uni -Dial Tuning 

Double Tuned RF Pre -Selection 

Signal -Lock Automatic Frequency Control 

All purpose AM, FM, Pulse 

The new Polarad Model R Receiver is a fully integrated unit 

which combines reliability, ruggedness and simplicity of opera- 

tion. Characterized by high sensitivity, low noise figure and 

excellent gain stability, this versatile instrument is ideal for 

communications, laboratory measurements, field intensity mea- 

surements, production testing, and automatic monitoring. 

SPECIFICATIONS: 

Basic Receiver: Model R -B 

Tuning Unit Frequency Ranges: 

Model RL -T: 950 to 2,040 me 

Model RS -T: 1,890 to 4,320 me 

Model RM-T: 4,190 to 7,720 me 

Model RX -T: 7,260 to 11,260 me 

Signal Capabilities: 
CW, AM, FM, Pulse 

Sensitivity: 
-80 dbm or better throughout 
range on all models 

Range 950 to 11,260 me with four (4) interchangeable, 
plug-in RF tuning units featuring direct reading UNI -DIAL 

control. 

Low noise figure. 

Excellent gain stability. 

Automatic frequency control. 

Direct, reading output in db with provision for external 

metering and recording. 

Separate audio and video channels. 

Connectors for external IF attenuators. 

High sensitivity and broadband tuning achieved with double 

tuned cavity preselector which tracks automatically with 

the local oscillator. 

External type cavity klystron with non -contacting chokes. 

Klystron voltages regulated and automatically tracked with 
the oscillator. 

Frequency Accuracy: 
1% 

IF Bandwidth: 
3 me 

Image Rejection: 
Greater than 60 db 

Gain Stability with AFC: 
2 db for 24 heur period 

Automatic Frequency Control: 
Pull -out range 10 me off center 

Recorder output: 
1 ma full scale 

Trigger output: 
10 v. pulse across 100 ohms 

Audio output: 
5 v. undistorted across 500 ohms 

FM Discriminator 
Deviation Sensitivity: 

.7 volts /mc 

Skirt Selectivity: 
60 db to 6 db bandwidth 
ratio less than 5:1 

IF Rejection: 
50 db 

Input AC Power: 
105 to 125 v., 60 cps., 460 watts 

Input Impedance: (ANT) 
50 ohms 

ELECTRONICS CORPORATION 
43 -20 34th STREET, LONG ISLAND CITY 1, N. Y. 

REPRESENTATIVES Albuquerque Atlanta Baltimore Boston Chicago Cleveland Fort Worth Kansas City Los Angeles New York 

Philadelphia San Francisco Seattle St. Paul Syracuse Washington, D. C. Canada, Arnprior- Export: Rocke International Corporation 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 For product information, use inquiry card on last page. 47 
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THE PRODUCTION UNIT 

IS LIKE THE ENGINEERING 

SAMPLE eurd EACH PRODUCTION 

UNIT IS LIKE THE OTHER... 

Available in a complete line of types, 

sizes and shapes for today's engineer- 
ing needs. Write for Bulletin RC -9A 

FERROMAGNETIC CORES 
Electronic Components Division 

STACKPOLE CARBON COMPANY, St. Marys, Pa. 

48 For product information, use Inquiry card on last paye. TELE -TECH & ELECTRONIC INDUSTRIES April 1955 
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Capacitor manufacturer reports vastly improved 

products. . ,greater sales with 

NEW DU PONT MYLAR 

Used as dielectric, new 
Du Pont "Mylar" makes 
possible significant size re- 
duction in Good - All ca- 
pacitors. 

DU PONT MYLAR® 
Polyester Film 

aUPONT 
BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 

"We have met specifications 
that would have been 

impossible without `Mylar,' 

chiefly because of the high insulation resistance 
and miniaturization made possible by this re- 
markable new Du Pont film. In some cases a cost 
saving is possible because less dielectric is used; 
consequently, less foil, less impregnant, and less 

space is required for the same capacitor. Our 
company has also had a definite increase in vol- 
ume due to the business from 'Mylar' capacitors." 

Mr. Q. T. Wiles, President 
GOOD -ALL ELECTRIC MFG. CO. 

Ogallala, Nebraska 

Improved capacitors are only one example 
of the almost limitless opportunities for bet- 
ter products made possible with Du Pont 
"Mylar." The strongest of all plastic films, 
"Mylar" offers you a combination of elec- 
trical, physical, chemical and thermal prop- 
erties never before available. It has a dielec- 
tric strength of 4000 volts mil, and a tensile 
strength of 23,500 p.s.i. And the thermal 
stability of "Mylar" permits an operating 
range of -60 °C. to 150 °C. 

Consider the opportunities for improving 
your own products with Du Pont "Mylar" 
polyester film. Send coupon below for fur- 
ther information and samples of "Mylar." 

E. I. du Pont de Nemours & Co. (Inc.) 

Film Department, Room TT, Nemours Bldg. 
Wilmington 98, Delaware 

Please send me samples of "Mylar" and 
further information. I am interested in evalu- 

ating "Mylar" for 

Name Position 

Firm Name 

Street Address 

City State 

J 
For product information, use inquiry card on last page. 49 

www.americanradiohistory.com

www.americanradiohistory.com


announcing ... a new source for 

Permalloy 

POWDER 

CORES 

Here's something to ring bells about, for Magnetics,.. 
Inc., the nation's largest manufacturer of tape wound 

cores, is now licensed by the Western Electric Company to manu- 
facture molybdenum permalloy Powder Cores. 

So now Magnetics, Inc. brings to powder core users the same 
"Performance- Guarantee- which has already provided a major free 
bonus to users of our tape wound cores, bobbin cores, magnetic 
shields and magnetic laminations. This is a guarantee of perform- 
ance to your specifications. 

"Performance- Guarantee" is your assurance of savings in pro- 
duction and assembly. It costs you no more ... our prices are 
standard in the industry ... so make sure your next permalloy pow- 
der core order reads, "Magnetics, Inc. Performance- Guaranteed." 

READILY AVAILABLE Why wait to have your Performance -Guaranteed Powder Core 
orders filled? Our expanded production facilities can have your 
order on its way almost as soon as it arrives. And send for our 
Bulletin PC -103 today so that you're ready to order Performance - 
Guaranteed Powder Cores as soon as you need them. 

Write on company letterhead 
furor- 

mACeErics _N» 
DEPARTMENT TT -19, BUTLER, PENNSYLVANIA 
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IMPROVED 
FOR OUTSTANDING PERFORMANCE 

AND APPLICATION 

TORKRITE TUBING 
in foreground, enlarged 

to show detail 

* * * 

TORKRITE 

POSSESSES MANY 
ADVANTAGES 

Torkrite affords unmatched recycling ability. 
After a maximum diameter core has been re- 
cycled in a given form a reasonable number of 
times, a minimum diameter core can be inserted 
and measured at 1" oz. approximately. 

Torkrite has no hole or perforation through the 
tube wall. This eliminates the possibility of ce- 
ment leakage locking the core or cores. 

Torkrite permits use of lower torque as it is 

completely free of stripping pressure. 

With Torkrite, torque does not increase after 
winding, as the heavier wall acts to prevent 
collapse and core bind. 

Improved new Torkrite is now available in vari- 
ous diameter tubes. Lengths from 3/4" to 3 -1 /8" 
are made to fit 8 -32, 10 -32, 1/4 -28 and 5/16- 
24 cores. 

* * * 

WRITE for your copy 
of our new 

CLEVELITE folder. 
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C L E V E L I T E* 
LAMINATED PAPER BASE PHENOLIC TUBING 
In seven specific grades, Clevelite is one of the finest and most 
complete lines of tubing available to the electronic and electrical 
industries. 

Grade Application 
Grade E ...Improved post -cure fabrication and stapling 
Grade EX ...Special grade for TV yoke sleeves 
Grade EE ...Improved general purpose 
Grade EEX ...Superior electrical and moisture absorption 

properties 
Grade EEE ...Critical electrical and high voltage application 
Grade XAX ...Special grade for government phenolic speci- 

fications 
Grade SLF ...Special for very thin wall tubing having less 

than .010 wall 
High performance factors, uniformity and inherent ability to hold 
to close tolerances, make Clevelite outstanding for Coil Forms, 
Collars, Bushings, Spacers and Cores. 
Competent Research and Engineering facilities are always avail- 
able to aid in solving those tough and stubborn design and 
fabrication problems. May we help you? 

Fast, Dependable Delivery at all times. 
WHY PAY MORE? For Good Quality ... call CLEVELAND! 

*Reg U. S. Pat. Off. 

4CLEVELAND CONTAINERÓ 
PLANTS AND SALES OFFICES at Plymouth, Wise, Chicago, Detroit, Ogdensburg, N.Y., lamesbarg, N.1 

ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, ltd., Prescott, Ontario 

REPRESENTATIVES 

NEW YORK AREA R. T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N.J. 

NEW ENGLAND R. S. PETTIGREW II CO., 62 LA SALLE RD., WEST HARTFORD, CONN. 

CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE., CHICAGO. 
Ìk¡ 
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Sustained electrical accuracy throughout 
the life of a potentiometer is largely 
governed by the unit's ability to resist 
mechanical dimensional changes. The 
all- metal -case construction of Fairchild 
potentiometers assures mechanical rigidity 
that maintains superior initial accuracies 
and tolerances throughout a long life cycle - 
in spite of severe changes in environmental 
conditions. This is another advance made 
possible by Fairchild's continuous research 
and quality control program on materials, 
processes and manufacturing. 

RACY 
through 

mechanical rigidity 
Now for the first time Fairchild brings you the sustained 
accuracy of all- metal -case construction in a 10 -turn 
potentiometer. This unit has only 1/2 the diameter and 1/3 the 
weight of usual standards. It is the Fairchild Standard Type 920. 
Its 241/2" coil length assures linearities of ±0.25% in a 
resistance range of 1,000 to 200,000 ohms, with ±0.1 
available for special applications. Your choice of servo, 

threaded bushing or three -hole pilot bushing mountings. 

This is another example of how Fairchild's complete line can 
give you the answers, no matter what factors govern your 
choice of precision potentiometers. Write Fairchild Camera 
and Instrument Corporation, 225 Park Avenue. 
Hicksville, 1. I., N. Y., Dept. 140 -62E. 
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YOU CAN SAVE TIME AND TROUBLE 
BY STANDARDIZING ON BUSS FUSES! 

Whatever your fuse 
requirements may be - 
you can turn to BUSS and select the right fuse 
for the job. 

The complete BUSS line includes fuses in any 
size from 1/500 up, plus a companion line of fuse 
clips, blocks and holders. 

You'll find that relying on this one, dependable 
source for fuses helps to simplify your buying, stock 
handling and records - and results in profit -saving 
efficiency. 

Every BUSS fuse is 

electronically tested to assure 
"trouble- free" protection. 

To make sure that BUSS fuses will operate 
properly under all service conditions - every BUSS 
fuse normally used by the Electronic Industries is 
electronically tested. A sensitive device automatically 
rejects any fuse not correctly calibrated, properly 
constructed and right in all physical dimensions. 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 

If you should have a special problem in 
electrical protection ... the world's largest fuse 
research laboratory and its staff of engineers are 
at your service - backed by over 40 years of 
experience. Whenever possible, the fuse selected 
will be available in local wholesalers' stocks, so that 
your device can be easily serviced. 

For more information on BUSS and Fusetron 
small dimension fuses and fuse holders ... Write for 
bulletin SFB. 

USETRO 
Makers of a complete line of fuses for home, 

TRUSTWORTNT NAMFS IN 
farm, commercial, electronic and industrial use. ELECTRICAL PROTECTION 

BUSS 

BUSSMANN MFG. CO. (Div of McGraw Electric Co.) 
University at Jefferson, St. Louis 7, Mo. 
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OCKETSCOPE 
The Pocket -Size Oscilloscope 

Featuring small size, light weight and outstanding performance the HIGH, WIDE and TWIN 
POCKETSCOPES have become the "triple threat" of the oscilloscope field. Their incomparable versatility, 
reliability and accuracy have skyrocketed this team of truly portable instruments into unparalleled 
demand. Each oscilloscope features DC coupled amplifiers in both vertical and horizontal channels. 

HIGH The S -14 -A HI-GAIN 
POCKET - 

SCOPE provides the optimum in 
oscilloscope flexibility for analysis 
of low -level electrical impulses. 
Extremely light weight (12 lbs.), 
compact in size (12 x 5';; x 7 in.), 
dependable and accurate in per- 
formance. Vertical and horizontal 
channels: 10mv rms /inch with re- 
sponse within 2DB from DC to 
200 KC and pulse rise of 1.8 As 

non- frequency discriminating 
attenuators and gain controls with 
internal calibration of trace ampli- 
tude ... repetitive or trigger time 
base with linearization from % cycle 
to 50 KC with ± sync or trigger. 

WIDE 
The S -14 -B WIDE BAND POCKETSCOPE is ideal for 
investigations of transient signals, DC signals, aperiodic 
pulses or recurrent waveforms. Vertical channel: 50 mv 
rms /in. within -2DB from DC to 700 KC ... pulse rise 

time of 0.35 us. Horizontal channel: 0.15v rms /in. within -2DB from DC to 200 
KC ... pulse rise of 1.8 As. Attenuators and gain controls are non -frequency 
discriminating... trace amplitude calibration ... repetitive or triggered time base 
from % cycle to 50 KC ... ± sync or trigger ... trace expansion, filter graph 
screen and many other features ... 14 lbs.... 12 x 6 x 7 inches. 

TWIN 
The S -15 -A 
POCK ETSCOPE 
is a portable, twin 
tube, high sensi- 

tivity oscilloscope with two independ- 
ent vertical as well as horizontal chan- 
nels. It is indispensable for investigation 
of electronic circuits in industry, school 
and laboratory. Vertical channels 10 

S-11-A 

mv rms /in. with response within -2DB 
from DC to 200 KC and pulse rise time 
of 1.8 As . horizontal channels 1v 
rms /in. within -2DB from DC to 150 
KC . non -frequency discriminating 
controls ... internal signal amplitude 
calibration ... linear time base from 

cycle to 50 KC, triggered or repeti- 
tive, for both horizontal channels. 

The S -11 -A INDUSTRIAL POCKETSCOPE is a small, 
compact (5x7x11 inches), and lightweight (83/, lbs.) instru- 
ment for observing electrical circuit phenomena. The flexi- 
bility of the POCKETSCOPE permits its use for AC 

measurements as well as for DC. The vertical and horizontal amplifiers are 
capable of reproducing within -2DB from DC to 200 KC with a sensitivity of 
0.1v rms /in.... repetitive time base from 3 cycles to 50 KC continuously variable 
throughout its range ... variations of input impedance, line voltage or controls 
do not "bounce" the signal -the scope stabilizes immediately. 

RAYONIC CATHODE RAY TUBES BY WATERMAN 
TUBE 

PHYSICAL DATA STATIC VOLTAGE DEFLECTION LIGHT 

OUTPUT FACE LENGTH A3 A2 VERT HOR 

301 

3MP1 

3RP1 

3SP1 

3XP1 

3" 

3" 
3" 

1.5x3" 

1.5x3" 

10" 

8" 
9.12" 

9.12" 

8.875" 

3000 1500 

750 

1000 

1000 

2000 

111 

99 

61 

61 

33 

150 

104 

86 

86 

80 

352 

33 

44 

44 

218 

Denecron in volts per inch. 

The basic properties of the cathode ray tube that 
concern the designer or the user are: deflection sensi- 
tivity, unit line brightness, line width, static voltage 
requirements and physical size. A comparison between 
cathode ray tubes manufactured by Waterman Prod- 
ucts Company is shown in the table adjoining. These 
tubes are available in P1, P2, P7 and Pll phosphors. 
3JP1, 3JP7, 3SP1 and 3XP1 are available as JAN tubes. 

Write for your complimentary copy of "PUunisuUUl" Official Waterman publication. 
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PULSESCDPE by 

The Oscilloscope that Portrays the Pulse 

S -6 -A - - -- S -5 -A S -4 -C 

BROAD 

The PULSESCOPES are cathode ray tube oscilloscopes that portray the attributes of 
the pulse: shape, amplitude, duration and time displacement. All PULSESCOPES have 
internally generated markers with the basic difference that in the SAR PULSESCOPE 
the markers initiate the sweep while in the others the sweep starts the markers. 

The S -6 -A 
BROAD BAND 
Scope is a 
PULSESCOPE 

in performance, POCKETSCOPE 
in size. The instrument measures 
DC as well as AC signals. Unique 
DC calibration methods permit 
rapid measurements of either posi- 
tive or negative, AC or DC signals. 
Vertical amplifier sensitivity of 
0.2v rms /inch, and response to 5 
mc within 3DB ... pulse rise time 
of 0.1 As ... internal markers from 
1 to 1000 ps ... repetitive or trigger 
sweep from 5 cycles to 500 KC with 
5X sweep expansion . . . sweep, 
marker and DC calibrating voltage 
available externally. Size 83,6 x 6% 
x 13% in. Weight 22 lbs. Operates 
from 50 to 400 cycles at 115 volts AC. 

LAB 
The S -5 -A LAB 
PULSESCOPE is 
a JANized (Gov't 
Model No. OS -26) 

portable, AC, wide band -pass, labo- 
ratory oscilloscope ideal for pulse 
as well as general purpose measure- 
ments. Internal delay of 0.55 As 
permits observation of pulse leading 
edge. Includes precision amplitude 
calibration, 10X sweep expansion, 
internal trace intensity time mark- 
ers, internal trigger generators and 
many other features. Video ampli- 
fier 0.1v p to p /inch ... pulse rise 
time of .035 As or response to 11 mc. 
1.25 to 125,000 As triggered or 
repetitive sweep ... internally gene- 
rated markers from 0.2 to 500 ps .. . 

trigger generator from 50 to 5000 
pps. for internal and external trig- 
gering. Operates from 50 to 400 
cycles at 115 volts AC. 

RAKSCOPE 

SAR 
The S -4 -C SAR 
PULSESCOPE is 
a JANized (Gov't 
Model No. OS -4) 

portable instrument (31.5 lbs.) for 
precision pulse measurements for 
radar, TV and all electronic meas- 
urements. Portrays all attributes of 
the pulse ... internal crystal con- 
trolled markers of 10 and 50 As 
available for self -calibration ... in 
R operation a small segment of the 
A sweep is expandable for detailed 
observation with a direct -reading 
calibrated dial accurate to 0.1%. 
Video amplifier band -pass up to 
11 me ... optional video delay 0.55 
ps ... pulse rise and fall time better 
than 0.07 As ... R pedestal (sweep) 
2.4 to 24 ps... video sensitivity of 
0.5v. p to p /inch. Easily convertible 
from ps to yards. Operates from 50 
to 400 cycles at 115 volts AC. 

Because the panel is only 7" high and fits any 
standard rack, the S -12 -B RAKSCOPE admira- 
bly fills the need for a small oscilloscope of 

wide versatility. With all the features of the S -11 -A POCKETSCOPE, the 
RAKSCOPE is JANized (Gov't Model No. OS -11), and has many additional 
advantages; the sweep, from 5 cycles to 50 KC, is either repetitive or trig- 
gered ... vertical and horizontal amplifiers are 50 my rms /inch with band - 
pass from O to 200 KC ... special phasing circuitry for frequency comparison. 

7,11.1 I MI' 1:1 I ;i i:10111I[ 
1711L-.- PHILADELPHIA 25, PENNA., U.S.A. 

CABLE ADDRESS, POKETSCOPE, PHILA. 

Manufacturers of POCKETSCOPES RAKSCOPES PULSESCOPES® and RAYONICg TUBES 
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Now...record the whole performance... 
without a break 

Got a favorite concert or opera program you'd like to preserve 
on tape? Symphony or dramatic production? Now, record it all using 
new "Scotch" Brand Extra Play Magnetic Tape.With 50% more tape 
wound on each reel, Extra Play Tape gives you as much recording 
time as 1% reels of standard tape, plus strength to spare. This means 
annoying interruptions for reel change are sharply reduced to offer 
more perfect recording results. 

You'll notice a crisper tone and higher fidelity, too -the result of 
"Scotch" Brand's exclusive oxide dispersion process. By packing 
minute, fine -grain oxide particles into a neater, thinner pattern, 
"Scotch" Brand has been able to produce a super- sensitive, high - 
potency magnetic recording surface. Hear the difference yourself. 
Try new "Scotch" Brand Extra Play Tape on your own machine. 

REG. V.S. PAT. Orr. 

C OTC W BRAND 

t, Magnetic Tape 190 

Electron Photo Microscope Shows the Difference! 
At left, artist's conception of magnified view of 

old- fashioned oxide coating still used by most 
ordinary long play tapes. At right, "Scotch" 
Brand's new dispersion method lays fine -grain 
particles in an orderly pattern to give a super- 
sensitive recording surface that contains as much 
oxide as conventional tapes, yet is 50% thinner. 

The term "SCOTCH" and the plaid design are registered trademarks for Magnetic Tape made in U.S.A. by MINNESOTA MINING AND MFG. CO., St. Paul 6, Minn. 
Export Sales Office: 99 Park Avenue, New York 16, N.Y. In Canada: Minnesota Mining and Manufacturing Co. of Canada, Ltd., P.O. Box 757, London, Ontario. 
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for economy... 

for quality... 
specify... EFCON POLYSTYRENE 

°MÍNIATUNE CAPACITORS 

.. where close tolerance 

is standard tolerance 

OTHER EFCON CAPACITORS 

Type TH "Teflon "* Film Capacitors ... for high 
temperature applications. Hermetically sealed. 

Type MH "Mylar "* Film Capacitors ... hermetically 
sealed in metal cases and mass produced with 
tolerances of ±5 %, ±2% and ± 1 %. 

Type MC "Mylar "* Film Capacitors ... made with 
wax impregnated cardboard tubes. 

Type S Molded Silver Mica Capacitors. 

Write Dept. G for technical data which includes new 
charts describing average temperature characteristics .. . 

for capacitance ... power factor ... insulation resistance. 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 

EFCON Polystyrene Miniature Capacitors 
have become in two brief years the standard 
for the electronics industry .. . wherever close 
tolerances are important. They have proven 
exceedingly successful for filters, timing circuits, 
precision instruments, analog and digital 
computors ... plus many other applications. 

EFCON Close Tolerance Polystyrene 
Capacitors are mass produced in two styles: 
Type PC has a rigid cardboard tube 
construction: Type PH is hermetically sealed 
in a metal case with glass -to- metal, solder -sealed 
terminals. Both types feature non -inductive 
extended foil construction with leads soldered 
directly to the foil ... assuring minimum 
contact resistance. 

Thanks to advanced engineering and special 
production techniques ... EFCON Polystyrene 
Capacitors are consistently made to tolerances 
closer than ± 1%. They are available in a 
range of standard capacitance values from .001 
to 2 Mfd. Non -standard values are made to 
customers' specifications. 

PERFORMANCE DATA 

EFCON Close Tolerance Polystyrene 
Capacitors provide excellent stability over an 
extended temperature range ... along with an 
extremely high insulation resistance (1012 
ohms at 25 °C). They have a negative 
temperature coefficient of less than - 100 
PPM / °C). In addition to a very low dielectric 
absorption ... EFCON Polystyrene Capacitors 
feature the lowest dissipation factor of any 
film capacitor. They are tested at a DC voltage 
of at least 250% of rated voltage at 25 °C. 

DuPont Trademark 

ELECTRONIC FABRICATORS, INC. 
682 Broadway, New York 12, New York 

For product information, use inquiry card on last page. 57 

www.americanradiohistory.com

www.americanradiohistory.com


at Ct 34k,e6 I 

Just select the range you want... Hycon's new Model 615 

Digital VTVM does the rest ... gives you a direct reading in numerical form, 
complete with decimal point and polarity sign. There's no interpolation, 

no chance of reading the wrong scale. Even inexperienced personnel find the 
Model 615 easy to use .. you just can't read it incorrectly ! 

Ideal for both laboratory and production -line testing, here's what the Model 615 offers... 
... 1% accuracy on DC and ohms; 2% on AC 

... 12 ranges...0 to 1000 volts DC and AC; 0 to 10 megohms 
...Illuminated 3 -digit scale, with decimal point and polarity sign 

... Response (with auxiliary probes) to 250 mc 
...Shielded case; rugged, bench- stacking design; lightweight 

Two more Hycon test instruments ...designed for tomorrow's 
circuitry ... ready for color TV... 

MODEL 617 3" OSCILLOSCOPE... 
Accurate enough for research, rugged enough for 

servicing. Features high deflection sensitivity 

(.01 On rms); 4.5 mc vertical bandpass, flat ±1 db; 

internal 5% calibrating voltage. SPECIAL FLAT 3" 

CRT FOR UNDISTORTED TRACE FROM EDGE TO EDGE. 

MODEL 614 VTVM... 
Maximum convenience combined with unprecedented 

low cost. Plus features include: 21 ranges (28 with p -p 

scales); 61'2" meter; 3% accuracy on DC and ohms, 

5% on AC; response (with auxiliary probe) to 250 mc. 

TEST PROBES STOW IN CASE, READY TO USE, 

See these Hycon instruments 
... all in matching, bench - 

stacking cases ...at your 
local electronic jobber. 

eft Mfg. Company 

2961 EAST COLORADO STREET 

PASADENA 8, CALIFORNIA 

"Where accuracy counts" 
BASIC ELECTRONIC RESEARCH ORDNANCE AERIAL CAMERAS ELECTRONIC SYSTEMS 

ELECTRONIC TEST INSTRUMENTS GO NO -GO MISSILE TEST SYSTEMS AERIAL SURVEYS 
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(Continued from page 24) 

MILITARY weapons are becom- 
ing so complicated that in case of 
war there may not be enough en- 
listed men smart enough to operate 
and service them, reports a science 
and industry writer in American 
Mercury. 

BROADCASTERS are wondering 
why the hue and cry about liquor 
advertising on the air. NARTB has 
found that only 2% of all radio pro- 
grams are sponsored by beer and 
wine companies using an actual 
message time of 0.21 %. For TV sta- 
tions about 3% are sponsored by 
these advertisers, accounting for an 
actual message time of 0.31%. 

TURBO- ENCABULATOR de- 
scribed in these columns this past 
February had us a bit puzzled. We 
asked for help and got it. According 
to a report from F. A. Swanlund, 
Chief Radio Engineer of the Colo- 
rado State Patrol, "I found utiliza- 
tion of parallel magnetostriction 
stasis to be directly dependent upon 
quasi -iestic wending, while hydro- 
static activation of any deviation 
occurring in negative control could 
be directly attributed to atmospheric 
contrabulation. I hope, as a result of 
this further description it will now 
be possible to rely on the detractors 
for better unilateral phase discrim- 
ination." So there! 

LIGHTNING kills 400 people each 
year and sparks 10% of our forest 
fires. Although the mechanics of the 
flash are fairly well understood, the 
mystery remains, "What causes the 
electricity in the first place ?" Dr. 
Bernard Vonnegut, rainmaker and 
physicist at Arthur D. Little, Inc., 
believes that positively charged air 
from the earth rises to form positive 
clouds. Negative ions from the upper 
atmosphere are thus attracted and 
swept by downdrafts to the lower 
part of the cloud, which in turn at- 
tract fast positive ions from the 
earth. These positive ions become 
attached to fine particles, are carried 
to the upper part of the cloud, in- 
creasing the negative charging rate 
on the lower part, resulting in a 
"boot- strap" electrification process 
which builds up the charges large 
enough to produce lightning. 
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"CLIP- TYPE" closed entry socket contact 
now standard in 

BENDIX- SCINFL EX 
ELECTRICAL CONNECTORS 

CANNOT be overstressed - 
eliminates intermittent 
circuit problems 
resulting from socket 
contact malfunction. 

The heart of any electrical connector is the socket 
contact. This is why the Bendix- Scinflex* socket 
contacts have always been machined from bar 
stock. Stampings, with their required thin sec- 
tions, can be easily overstressed. 

Even with the machined sockets, industry has been 
plagued with overstressed spring leaves due principally 
to the misuse of test probes and lax tolerances on pin 
contacts. Bendix engineers have now provided the only 
socket contact on the market today which completely 
eliminates all these problems. 

The "Clip- Type" socket will not accept any oversize 
probe or pin, nor can one be forced into it. Also, no 
amount of wrenching or twisting of an acceptable pin 
or probe can possibly distort the spring clip. This new 
socket is now standard in all Scinflex connectors 
including those using solderless, high -temperature and 
thermocouple contacts. 

Our sales department will be glad to furnish com- 
plete information on request. *TRADE-MARK 

SCINTILLA DIVISION of 
SIDNEY, NEW YORK 

Exparl Sales: Bendix International Division. 205 E. 42nd St.. New York 17, N.Y. 
FACTORY BRANCH OFFICES: 117 E. Providencia Ave., Burbank, Calif. Stephenson Bldg., 6560 Cass Ave., Detroit 2, Michigan 512 West Ave., Jenkintown, Pa. Brouwer Bldg., 176 W. Wisconsin Avenue, Milwaukee, Wisconsin 8401 Cedar Springs Rd., Dallas 19, Texas American Bldg., 4 5. Main Street, Dayton 2, Ohio 1701 "K" Street, N. W., Washington 6, D. C. Boeing Field, Seattle 8, Washington. 

AVIATION CORPORATION 
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CONTACT BLOCK 

OF SYNTHANE LAMINATED PLASM 
MEETSIANY_.EL ECT_R/CAL , MECHANICAL_RECUIREMENTS 

This contact block -for an electronic device -illustrates 
the rising demand for materials with many properties 
in combination. High dielectric strength, mechanical 
strength and dimensional stability are essential for the 
application; accurate machining is a must for proper 
mating of components. 

SYNTHANE CORPORATION, 11 River Road, Oaks, Pa. 

Please send me more information about Synthane laminated 
plastics and the Synthane fabrication service. 

Name 

Title 

Company 

Address 

City Zone State 
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The customer supplied the blueprint; Synthane Cor- 
poration did the rest -first producing the proper grade of 
material and then fabricating -accurately and without 
waste or delay. 

The more than 33 grades of Synthane laminated plastics 
offeryou a very wide range of properties in combination - 
physical, mechanical, electrical, and chemical. And good 
service and quality characterize Synthane fabrication. 
The coupon will bring you further information and 
technical data covering Synthane sheets, rods, tubes, and 
molded parts, and Synthane service. 

SYNITIANI 
LAMINATED SI PLASTICS 

SYNTHANE CORPORATION OAKS, PENNSYLVANIA 
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that's 7 -WAYS* BETTER than ever! 

IMPROVED BALANCE between high and low 
frequencies without sacrificing low- frequency 
output. 

4' NEW MOISTURE - REPELLENT BINDER with 
lower coefficient of friction. Absolutely eliminates 
tape squeal under hot, humid conditions. Runs 
well even on machines badly out of tension ad- 
justment. 

4- NEW ANTI -TACK AGENT virtually eliminates 
possibility of sticking on hot erase and record 
heads. Especially important to owners of older 
type machines. 

NEW DRIER -TYPE FORMULA greatly reduces 
danger of oxide rub -off, even on dirty heads. 
Keeps clean heads clean. * IMPROVED HOT SLITTING of standard plastic 
base. Edges of tape cleaner and smoother than 
ever, danger of tear or breakage greatly reduced. 

NEW LOW BACKGROUND NOISE through 
better dispersion of finer oxide particles. A fea- 
ture of importance to all serious recordists. 

NEW DUST -PROOF PACKAGING in protec- 
tive, re- usable polyethylene bag. 

Audio Devices now offers you a new and 
vastly superior professional sound recording 
tape, at NO INCREASE IN PRICE 

Here's a radically improved sound recording tape, per- 
fected after long research in Audio Devices laboratories - 
a tape that sets completely new standards of performance. 

Any one of the seven new and improved features listed 
here would be important news to the tape recordist. Col- 
lectively, they spell a degree of perfection heretofore un- 
attainable in any magnetic recording tape! 

Such a premium quality product could easily justify a 
premium price. But it has been made standard for all 
Audiotape, on plastic base or Mylar* polyester film -and 
is available at previous standard prices. 

Try the new Audiotape -test it- compare it with any other 
product on the market. It will speak for itself ! 

DuPont Trade Mark 

AUDIO DEVICES, Inc. 
444 Madison Avenue, New York 22, N. Y. 

Offices in Hollywood Chicago 
Export Dept., 13 East 40th St., New York 16, N. Y., Cables "ARLAB" 

¡ a 

th dE'1CO2 pQ a::(:QtdIIe :áCá CiL:d10p.0UitS 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 For product information, use inquiry card on last page. 61 

www.americanradiohistory.com

www.americanradiohistory.com


ANNOUNCING - An Improved UHF 

Discoidal Feed -thru Capacitor 
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Coupling Impedance 

Typical 

vs Frequency 

Data \ 2 

600 600 .0000 

Frequency in Megacycles Per Second 

Discoidal vs. Tubular Feed -thru Ceramic Capacitors 

3 

Curve A -1300 MMF at 1 KC Actual 

Curve 0 -1600 MMF at 1 KC Actual 

1 

Curve C-1400 MMF at I KC Actual 

Curve D -1500 MMF at 1 KC Actual 

.1 

Curve E -1000 MMF at 1 KC 

Curve F -2000 MMF of 1 KC 

Allen- Bradley Discoidal Type 

Representative Tubular Type 

The "Ideal'' Capacitor 

Feed -thru filtering ... to prevent high frequency stray cur- 
rents from passing from shielded areas over the power sup- 
ply circuits . . . is a "must" in television receivers, radar, 
and other high frequency equipment. 

The new Allen- Bradley discoidal feed -thru capacitors trap 
such stray currents by providing a low resistance path thru 
the shield for power currents and a low impedance coupling 
to the shield for diverting undesirable, high frequency 
currents. 

Because these tiny discoidal capacitors (over -all length - 
23/32 in.) are so well constructed, you need not worry about 
breakage which might result from assembly line handling, 
contact with soldering irons, and thermal shock incurred in 

soldering operations. 

In the frequency range between 100 megacycles and 1000 
megacycles (VHF and UHF television), tubular type feed -thru 
capacitors have been found unsatisfactory because of paral- 
lel resonance effects resulting in high "coupling impedances." 
Allen- Bradley discoidal feed -thru capacitors do not exhibit 
such resonance effects at frequencies of 1000 megacycles 
or less. 

The absence of these parallel resonance effects and the rela- 
tively high capacitance values with resultant low coupling 
impedances make Allen- Bradley discoidal feed -thru capaci- 
tors ideal for ultra high frequency television receiver applica- 
tions. Measurements have shown improvement in filtering of 

more than 20 db through their use. 

You should be interested! Write for Bulletin 5420 covering 
feed -thru and stand -off capacitors. 

Allen- Bradley Co., 1342 S. Second St., Milwaukee 4, Wis. In Canada -Allen- Bradley Canoda Limited, Galt, Or t. 

ALLEN -BRADLEY 
RADIO, ELECTRONIC AND TELEVISION COMPONENTS 
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NEW HIGH 

VOLTAGE 

SILICON 

JUNCTION 

DIODES 

low back current, another im- 
portant characteristic of TI 
silicon junction diodes, opens 
up still more space and weight 
saving circuit design possibil- 
ities. With back current as low 
as 0.001 microamp at rated 
voltage for many types, these 
silicon junction diodes can be 
used in applications where 
high operating temperatures 
and low back current require- 
ments make germanium 
diodes unsuitable. 
100 per cent inspection and 

aging of every TI diode as- 
sures maximum reliability. 
Thoroughly tested at high 
temperatures, these uniformly 
high quality silicon diodes will 
increase electronic equipment 
dependability where heat, 
shock and vibration are 
problems. Every unit is her- 
metically scaled, providing 
maximum protection against 
ambient moisture. 

NEWLY EXPANDED TI LINE NOW INCLUDES 15 

SINGLE CRYSTAL JUNCTION TYPES IN 20% 
VOLTAGE RANGES FROM 4.7 TO 470 VOLTS! 

high temperature conditions call for silicon diodes from 
Texas Instruments - your most experienced source of sup- 
ply for silicon semiconductor devices. The first commercial 
producer of silicon transistors, TI has produced for commer- 
cial and military use many thousands of silicon junction 
diodes and triodes. TI now introduces a completely new 
line of silicon diodes including many high voltage types, 
greatly increasing the application for these reliable devices. 
This new line features types with characteristics stable to 
150 C. 

Maximum Ratings at 25'C 
Mao ulwm Ratings 

at Elevate., Temperatures 
Typical 

Capacit 
y . pfd 

f =500 kc 
Temp.= 

25°C 
Rev. Volts 
-I2V+ 

TI 
Type 

Max. 
Rev. 

Working 
Voltage 

Min. 
Junct. 
Brea k 
down 

Voltage 

Minimum 
Forward 

Current 25° Reverse 
Current 

Amperes' 

Dissi- 
pation 
mw 

Average 
Rectified 
Forward 
Current 

ma 

Ambi- 
ent 

Temp. 
oc 

Reverse 
Current 

Amperes' 

Dissi 
patwu 

mw 

Average 
Rectified 
Forward 
Current 

ma Ma. Volts 

600C 30.0 3 1 1.10ác, -1V 100 25 100 0.4.10-1 40 15 2.5 

601C 50.0 3 1 1.10-"f.-1V 100 25 150 0.5.10-1 20 10 2.5 

604C 4.7 5.5 60 1 1.10-7 150 100 150 0.5I0 i 401 40 

4C I 35 

20 

16 606C 6.8 7.5 35 1.10 -7 
150 90 150 0.5.10-4 

608C 10.0 11.0 25 1.10-7 125 75 150 0.5.101 20 25 12 

610C 15.0 17.0 12 1.10-7 125 60 150 0.510-4 20 20 7 

612C 22.0 25.0 7 1 1.10-7 125 50 150 0.5.10-1 70 20 5 

614C 33.0 37 0 5 1 1.10 -7 125 35 150 0.5.10 -1 20 15 3.5 

616C 47.0 52.0 3 1 2.10 -7 100 30 125 0.4.10 -1 20 15 2.5 I 

618C 68.0 75.0 1.5 1 2.10 -7 100 25 125 0.4.10 -1 20 10 2.0 

620C 100.0 110.0 0.9 1 2.10 -7 100 20 125 0.4.10-1 20 8 1.4 

622C 150.0 170.0 6.5 4 2.10-7 90 15 100 0.3.10-4 30 5 1.2 

624C 220.0 250.0 3 4 0.4.106 80 10 71 0.2.10+ 40 5 1.0 

626C 330.0 370.0 2 4 1.10 -6 75 7 71 0.2.10 -4 30 4 0.9 

628C 470 0 520.0 1 4 1.10 -6 70 5 71 0.2.10-1 20 3 0.7 

' At maximum working voltage. 

t On types 604C, 606C, and 608C reverse voltage was reduced below breakdown voltage. 

For detailed information about TI's complete line of silicon 
junction diodes, write for Bulletin No. DL -S 431. 

TEXAS INSTRUMENTS 
I N C O R P O R A T E D 

6000 LEMMON AVENUE DALLAS 9, TEXAS 

SEE the industry's widest semiconductor products line - -- 
booth 796 at Radio Engineering Show! 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 For product information, use inquiry card on last page. 63 

www.americanradiohistory.com

www.americanradiohistory.com


f_ 

VHF TUNER 
interference -free at a down -to -earth price 

Here's the ideal vhf tuner choice for hot competition in 
today's t -v market. Radio Condenser's new T -31 
Series gives you the high quality for which R/C tuners are 
famed ... even meets all RETMA spurious 
radiation requirements. Yet it is the lowest cost vhf t -v 
tuner Radio Condenser has ever made. 

Like all R/C t -v tuners, the T -31 Series is characterized 
by fine i -f and image rejection for high selectivity ... good 
noise figure and drift characteristics. The compact 
twelve position, four -wafer switch pentode tuner illustrated 
is just one of the many variations available in this Series. 
All, of course, have been rigorously tested in the field .. . 

are ready for proved performance in the sets you manufacture. 

Get Complete Engineering and Performance Data. 
Write Radio Condenser for your free copy of Bulletin T -31. 

RADIO CONDENSER CO. 
Davis & Copewood Streets Camden 3, New Jersey 
EXPORT: Radio Condenser Co., International Div., 15 Moore St., N.Y. 4, N.Y. CABLE: MINTHORNE 
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advance- designed yesterday 

' in 

industrywide 
use today! 

.e2t 

LEt 

AMPLIFIERS REGULATORS INERT GAS 

AND MERCURY RECTIFIERS MERCURY, 
INERT GAS AND HYDROGEN THYRATRON 

CHATHAM 
SPECIAL- PURPOSE 

TUBES 

5594 

l 
VC- 

1258 6394 

STANDARD TYPES DIRECT FROM STOCK 
PLUS SPECIAL DESIGNS BUILT TO REQUIREMENTS 

Chatham specializes in the development of general and 
special purpose tubes for both electronic and industrial 
applications. Many of the tubes originally developed by 
Chatham to fill a specialized need, now number among the 
most widely used tubes in the industry. For complete infor- 
mation on Chatham tubes - either stock items or types built 

to your requirements - call or write today. 
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.3628 RECTIFIER 

Rugged half -wave Xenon filled 
rectifier. Operates in any posi- 
tion. Ambient temperature 
range -75° to +90°C. In- 
verse peak anode voltage 
10,000, average current .25 
amps. Filament 2.5v., 5 amp. 

4B32 RECTIFIER 

Ruggedly built, half -wave 
Xenon filled rectifier. Ambient 
temperature range -75° to 
+90°C. Inverse peak anode 
voltage 10,000, average anode 
current 1.25 amp. Filament 5v., 
7.5 amp. 

VC -1258 MINIATURE 
HYDROGEN THYRATRON 

for pulse generation. Handles 
10 kw peak pulse power. 

6336 TWIN TRIODE 

for voltage regulation. Features 
high plate dissipation, hard 
glass envelo-e. 

6394 TWIN TRIODE 

Similar to 6336 except 26.5 
volt heater instead of 6.3 volt 
heater. 

5594 XENON THYRATRON 

Operates over wide ambient 
temperature range -55 °C to 
+90 °C. 

Chatham Electronics 
DIVISION OF GERA CORPORATION - LIVINGSTON, NEW JERSEY 
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choose from this complete line of 

Type 10Z 
tubular pulse transformer 

FORMERS 

NOW YOU CAN CHOOSE from eighteen standard pulse transformers in four major 

construction styles, all in quantity production at Sprague. The standard transformers 

covered in the table below offer a complete range of characteristics for computer circuits, 
blocking oscillator circuits, memory array driving circuits, etc. 

These hermetically sealed units will meet such stringent military specifications as 

MIL -T -27, and operate at temperatures up to 85 °C. Special designs are available for high 

acceleration and high ambient temperature operation. In addition, the electrical counter- 

parts of each transformer can be obtained in lower cost housings designed for typical 

commercial environment requirements. 

Complete information on this high -reliability pulse transformer line is provided in 
Engineering Bulletin 502A, available on letterhead request to the Technical Literature 
Section, Sprague Electric Company, 233 Marshall Street, North Adams, Massachusetts. 

ELECTRICAL CHARACTERISTICS OF SPRAGUE PULSE TRANSFORMERS 

Type 
No. 

Turns 
Ratio 

Pulse Width 
p seconds 

Rise Time 
µ seconds 

Primary 
Inductance 

Leakage 
Inductance 

Repetition 
Rate 

Load and 
Output 

Typical 
Applications 

Type 1SZ 
1021 

miniature bathtub pulse 
5:1 0.1 0.04 200µH 5µH 1 to 2 MC 15 volts 

100 ohms 
Used in digital 
computer 
circuitry for 
impedance 
matching and inter - 
stage coupling. 
Pulses are of 
sine wave type. 

transformer n 10Z2 4:1 0.07 0.03 200µH 20µH 1 to 2 MC 20 volts 
100 ohms 

10Z3 1 :1 0.07 0.03 125µH 12µH 1 to 2 MC 20 volts 
200 ohms 

10Z4 
. 

3:1 0.07 0.03 160µH 15µH 1 to 2 MC 20 volts 
100 ohms 

or 
10Z6 4:1 0.1 0.04 200µH 6µH 1 to 2 MC 17 volts 

100 ohms 

t' 10Z12 1:1 0.25 0.02 200µH 2µH 12KC 100 volts Blocking Oscillator 

10Z13 1:1 0.33 0.07 240µH 2µH 2KC 50 volts Blocking Oscillator 

10Z14 7:1:1 0.50 0.05 1.2 mH 20µH 1MC 25 volts Impedance Matching 

Type 20Z 15Z1 

drawn bathtub 

3:1 5.0 0.04 7.5 mH 22µH 10 KC 10 volts 
100 ohms 

Impedance Matching 
and Pulse Inversion 

-shell pulse 
transformer 15Z2 2:1 0.5 0.07 6 mH 15 µH 40 volts Blocking Oscillator 

15Z3 5:1 10.0 0.04 12 mH 70µH 10 KC 10 volts Impedance Matching 

15Z4 1:1.4 6.0 0.1 16 mH 15 µH 0.4 KC 15 volts Blocking Oscillator 

20Z1 5:5:1 
Push -Pull 

1.5 0.25 4.0 mH 0.3 MH 5 volts 
10 ohms 

Memory Core 
Current Driver 

20Z3 6:1 1 to 4 0.22 18 mH 0.8 MH 250 KC 
(max.) 

21 volts 
200 ohms 

Current Driver 

20Z4 6:1:1 1 to 7 0.25 55 mH 0.3 MH 50 KC 

(max.) 
22 volts 

400 ohms 
Current Driver and 
Pulse Inversion 

2025 3.3:3.3:1 
Push -Pull 

2.4 0.2 2.8 mH 0.2 MH 2.5 volts 
6 ohms 

Memory Core 
Current Driver 

Type 40Z 20Z6 
plug -in pulse transformer 

40Z1 

Sprague, on request, will 
provide you with complete 
application engineering serv- 

ice for optimum results in the 

11:1 

7:1:1 

t 

6.0 0.2 90 mH 0.2 MH 50 KC 

(max.) 
10 volts 
75 ohms 

Current 
Transformer 

0.50 0.05 1.2 mH 20 µH 1 MC 25 volts Impedance Matching 

use of pulse transformers. 

Export for the Americas: Sprague Electric International Ud., North Adams, Moo. CABLE: SPREXINT 
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E T L E -TECH 
E. Electronic Industries 

O. H. CALDWELL, Editorial Consultant * M. CLEMENTS, Publisher * 480 Lexington Ave., New York 17, N. Y. 

Engineers - Benchmen or Deskmen ? 
During our recent visits to electronic research and engineering laboratories, we 

came across two contradictory complaints. In some companies, the lament ran some- 
thing like this: Engineers are becoming a group of pencil pushers. They draw up 
plans, pass them on to technicians to do the construction and eventually start to lose 
the physical feel of the very equipment they create. What a departure from the 
methods used by men like Edison! 

In other laboratories the plaint is just the opposite: Engineers are becoming a 
group of well educated technicians, spending their time soldering chassis instead of 
doing analytical and conceptual work. What a waste of training and brainpower! 

Strangely enough, both complainants may be right . . . in their own particular 
cases. 

Since this problem of utilizing engineering time at the desk or bench is a very 
fundamental one to engineering management, it would be appropriate to examine 
why the problem exists and what criteria may be established to resolve it. Greater 
insight into the problem should provide a basis for each company to make an 
honestly critical self -evaluation of its own operation. 

Engineers at the Bench 
The history of scientific advancement shows us that most fundamental develop- 

ments were made by men with creative minds and gadgeteering hands. Of course, 
there are exceptions such as Einstein and the atomic bomb, but for the most part 
pioneering theories have been rough hewn to start and the only check on the con- 
cept's validity was to make the device. In feedback fashion, empirical results would 
modify the theory, and the cycle would repeat. 

In virgin fields precedents and established procedures are relatively non -existent. 
Therefore, the creative engineering work must be done "along the way" so to speak; 
that is, while the development is under construction. A routine -minded technician 
would not be qualified to engineer -fabricate the radically new item, so the task falls 
to the engineer with the gadgeteering hands. 

Now we can extend this observation with something of a generalization which 
describes the primary pattern (but not necessarily each individual case) and pro- 
vides a workable criterion: Pioneer efforts in untried scientific areas generally re- 
quire the engineer to do a considerable amount of bench work in proportion to desk 
work. 

Engineers at the Desk 
Once the initial effort has been made, the monumental task of engineering im- 

provement presents itself. Prototype testing, data analysis, product modifications and 
design technique refinement become prime interests. Here the essential tools are 
the slide rule, data sheets, blueprints, performance curves and mathematical equa- 
tions, all used at the desk. There is little engineering knowledge required to make 
most of the physical constructions, so technicians can do the greater part of the 
manual work. 

One other category should also be mentioned, the theoretician. Since a product is 
usually not an integral part of this work, the desk is his best work place. 

So we come to our second generalization (once again, not necessarily applicable 
to each individual case): Theoretical work and efforts in well -tried scientific areas 
generally require the engineer to do a considerable amount of desk work in propor- 
tion to bench work. 

How does your operation measure up to these two criteria? 
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RADARSCOPE 
Revealing important developments and trends 
throughout the spectrum for radio, TV and 
electronic research, manufacturing and operation 

MAGNETIC TAPE market, which has been expanding 
rapidly during recent years, receives another boost with 
the establishment of the Recorded Tape of the Month 
Club, P.O. Box 195, Radio City Station, New York, N. Y. 
New organization furnishes "preview" tapes of monthly 
selections. Regular tapes on 7 -in. reels sell for $5.95. 

SELECTIVE DE- INTERMIXTURE of VHF and UHF 
channel allocations appears in the offing, reflecting 
sentiments of FCC Chairman McConnaughey and Senate 
Commerce Committee Chairman Magnuson. Such action 
is more than welcomed by many UHF broadcasters. 
Some industry leaders are recalling their comments of 
several years ago that mixture of VHF and UHF sta- 
tions in same market would place serious burdens on 
UHF telecasters. 

COLOR -TV 

Photo showing what it takes for a 21 -in. RCA compatible color -TV receiver. 
These 2076 parts are provided by more than 600 suppliers located In 
many different sections of the U. S. Industry leaders indicate that a more 
widespread production of color -TV receivers is expected this fall. 
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COLLECTIVE BARGAINING report, #75, has just 
been issued by the Bureau of Labor Statistics. The study 
lists individually 284 agreements involving more than 
6 million workers, and includes the dates when wages 
may be adjusted. 

COURT DECISION nullifying FCC fixed limitation on 
number of stations owned by one party may modify 
Commission policy on the subject unless it is taken to 
Supreme Court and reversed on appeal. However, court 
decision stated that hearings must be made on individual 
basis, with ultimate discretion of granting or not resting 
with FCC. 

TAPPING TELEPHONES appears to be more wide- 
spread than many had ever imagined. Situation has 
been brought to light by headline scandal revealed in 
New York City. In addition to professional tappers, 
often paid by businessmen to get inside information on 
a company's activities, there are a host of tap cases in- 
volving police and private detectives. 

UHF TRANSISTOR to be revealed in near future will 
cause quite a stir in the industry. 

RETMA IMPORT policy has been revised, according to 
informed sources. A resolution adopted last fall, seeking 
the restoration of the 35% U.S. tariff on electronic im- 
ports from the present 121%0 has been shelved. The 
new policy is to watch and wait. Plans are to take action 
against any unfair competition from foreign sources 
should it arise and grow sufficiently strong to threaten 
the domestic market. 

SUBWAY communications system is being evaluated by 
New York City engineers. The r -f signal would be fed 
to a long cable running through the tunnel, and then 
radiated in a restricted area to a loop atop the subway 
car. Similarly, the trainman could transmit messages 
from the car to a central office. 

INTERESTING experiment with radio broadcasting 
from overhead power lines is being conducted by con- 
sulting engineer William S. Halstead. It is intended to 
overcome static interference and extend the range of 
stations. In operation, an FM broadcast is picked up 
from a distant metropolis, converted to AM, and fed 
into the power line at 550 KC by a 10 -watt transmitter. 
Any home or auto radio within 1 mile of the trans- 
mitter and 100 ft. of the power line can receive the re- 
broadcast. The technique, although new to commercial 
broadcasting, has been used by the Army and Air Force. 
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INDUSTRIAL TV is being used on board sea whalers, 
reports the British Information Services. 

ENGINEERING MANPOWER 

THE FOLLOWING statement of policy from leading 
engineering groups reflects the growing concern over 
the utilization of engineering manpower. 

"In the interest of immediate as well as long range 
needs of our nation, it is the opinion of the Engineering 
Manpower Commission of Engineers Joint Council, the 
Scientific Manpower Commission, the Board of Directors 
of the American Chemical Society and the Technical 
Manpower Commission of the Armed Forces Chemical 
Association that every step should be taken: 

"1. To assure maximum and uninterrupted growth of 
scientific and technological developments by promoting 
a strong educational system at all levels which will pro- 
duce an adequate flow of specialized personnel of out-. 
standing qualifications. 

"2. To assure optimum utilization of specialized per- 
sonnel through a system whereby both military and 
civilian needs will be fulfilled. This objective will re- 
quire expert civilian and military judgment to deter- 
mine where each person can contribute most to the 
national interest. 

"These broad objectives are not being met today. 
Because they are not being met, it is our opinion . . . 

that those in Government having responsibility for the 
administration of the manpower program should seek: 

"1. Modification of Public Law 51 (Universal Military 
Training and Service Act) and its administration, in- 
cluding a change in title, in order to guarantee the 
selectivity features of the law. 

"2. Legislation to establish a National Manpower 
Board in the Office of the President composed of both 
civilian and military personnel whose duty it shall be to 
determine policy and implement and administration of 
matters relating to specialized personnel. This legisla- 
tion shall also provide for proper organization at state 
and local levels to ensure adequate recognition of in- 
dividual abilities and local situations which provide 
realistic proper utilization of each reservist. 

"3. Legislation to provide an immediately callable re- 
serve, under the control of the military, of such a size 
that it can be well organized, highly trained, and quickly 
mobilized to provide an effective striking force in the 
event of aggression, and also 

"4. Legislation to provide a selectively callable re- 
serve, whose members shall not be recalled to the mili- 
tary except on a selection basis under the direction of 
the National Manpower Board." 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 

ero 460 1715 1300 1,50 2110 
7175 

MILITARY COMMUNICATIONS 

A NEW, PORTABLE, G. I. telephone system, which can 
handle three times as many conversations over a single 
cable as comparable Korea and World War II systems, 
has been developed for the U.S. Army Signal Corps by 
Bell Telephone Labs. Basic equipment for the new tele- 
phone system is contained in units about the size of large 
suitcases which can be handled by only one or two men. 
These units are designed so they can be stacked one on 
another. The "carrier" principle used for the new sys- 
tem allows 12 conversations to share the same cable by 
using a different frequency for each. 

The system, providing for twelve simultaneous con- 
versations, can be used for distances up to two -hundred 
miles. Another, a four -channel system, can be used for 
four simultaneous conversations at distances up to a 
hundred miles. Recently developed miniaturized parts 
can be credited with the sharp reduction in size and 
weight of the new equipment. The earlier, four - channel 
unit, for example, weighed 475 lbs. and occupied 20 
cu. ft. of space. Complete with its power supply, the 
new four -channel terminal weighs 178 lbs. and occupies 
only 5.5 cu. ft. 

Portable, G. I. telephone system designed by Bell Telephone Labs. for the 
Army Signal Corps can handle four conversations at a time over a single 
cable. The repeater shown here is used to amplify the conversations, 
which may be transmitted over a distance of a hundred miles. It weighs 
only 178 lbs., a real Improvement over the earlier version. 
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PEI.* vE TARGET AREA (A) 

Fig. 1: Target area probability distribution 

THE figure of merit for evaluating 
radar range performance is de- 

fined here as the probability of de- 
tecting a target on any two succes- 
sive scans before it reaches a given 
range. It is considered a better mea- 
sure of actual radar performance 
than merely using the probability of 
seeing a target return on any one 
scan, since noise may present a false 
target to the radar observer. Another 
use of this method of radar analysis 
is presented; that of determining the 
effect created by varying the radar 
scan rate, since the detection prob- 
ability is a function of the number 
of times that the radar has "looked" 
at the target. 

Many standards have been pro- 
posed and used for evaluating radar 
range performance. These standards 
include: 

A. The radar range equation 
which commonly gives the range at 
which a discernible signal is ob- 
tained on 50% of the scans (the 
familiar 50% blip -scan range). 

B. The single scan probability 
curve on which is plotted the prob- 
ability of seeing a target above the 
average noise for each range. 

C. The area under the single scan 
probability curve in which one figure 
of merit is derived from the curve 
and used as the figure of merit of 
the radar. 

None of the above standards pre- 
sents the entire radar system evalu- 
ation. The considerations involved 
in detecting a target should be 
examined so that a proper definition 
of target detection can be obtained, 
and a figure of merit for the radar 
performance evolved. 

Since a radar operator sees peak 
noise pulses in addition to target 
pulses, he cannot be certain if the 
indication he sees on a single scan 
is a target or noise. However, since 
the noise has a random probability 
of appearing at any one spot on the 
display, its probability of appearing 
at a neighboring spot on the next 
scan is very small. This fact enables 
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Cumulative Probability 
Method presented for evaluating the figure of merit 
for radar performance, and optimum scan rate 
to be used when target relative velocity is known 

By T. J. ROONEY L. S. RIDER & B. H. BUDWICK 

Advanced Electronics Center at Cornell Univ. 
General Electric Co., Ithaca, N.Y. 

an operator to use scan -to -scan cor- 
relation in distinguishing a true tar- 
get from noise. A good definition, 
therefore, of "target detection" is 
the appearance of a target return in 
the same region on each of two suc- 
cessive scans. 

The figure of merit of the radar 
system can then be defined in either 
one of two ways. 

A. The probability of detecting a 
target prior to some arbitrary range. 
The two -successive -scan criterion is 
the heart of the definition of detec- 
tion and, even though not explicitly 
stated, is assumed when the term 
detection is used hereafter. 

B. The range at which the detec- 
tion probability is equal to some 
arbitrary value. 

The first definition is the one which 
will be used in this report. 

Calculation of Single Scan 
Detection Probability 

The radar detection range, R, is 
given by the radar equation: 

[Pt 

Go >,_ >_ F9 OH, 
R = K (1) 

NF m+ 

Fig. 1 gives the probability of the 
instantaneous effective target area, 
Ae, of a jet aircraft being greater 
than some fraction of the peak target 
area. This curve, theoretically de- 
rived, was taken from a confidential 
General Electric report, and can be 
used to relate range with the prob- 
ability of detection on any single 
scan. For instance, the curve indi- 

cates that the instantaneous effective 
target area exceeds approximately 
one -tenth of the peak target area 
50% of the time. Thus, if the peak 
target area is multiplied by 0.1 and 
this value substituted for Ae in the 

3? 
5 
a. 

1' 

a 
ás o+ ae ac . u 1,6 1. .s 

Fig. 2: Single scan probability distribution 

radar range equation, the range for 
50% probability of detection on any 
scan is obtained. Let this range now 
be defined as Re, the Effective Range 
of the radar. Similarly, the range for 
other values of probability can be 
obtained. However, a curve con- 
structed in this manner would be 
applicable to only one set of radar 
parameters, therefore, it is desirable 
to develop an expression which does 
not contain specific radar para- 
meters, and thereby obtain a gener- 
alized curve. 

For any particular radar set the 
radar range equation can be written 
as follows: 

R = K (AQ)l (2) 
and 

A. = (A) (Am) (3) 
where 
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of Radar Detection 

Am = peak target area 
A = ratio of instantaneous effective 

target area to peak target area 
(relative target area). 
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Fig. 3: Cumulative probabi ity of detection as 
function of normalized range and scan interval 

By definition 
R4 = K (0.1 Am)I. (4) 

Let 
R /Re = R0 (S) 

R. being equal to Normalized Range. 

Then 
Ro = (10 A)i. (6) 

From both Eq. (6) and Fig. 1, 
Fig. 2 can be derived; each value of 
A having associated with it a par- 
ticular probability value. Thus for 
A = 0.1, Rn is 1 and the probability 
of seeing a target on a single scan 
at this range is 50 %. In this manner 
a generalized curve is obtained 
which is independent of the actual 
effective radar range. Note that this 
curve is linear. The normalized scale 
can be converted to actual range for 
any particular set of radar paramet- 
ers by calculating the effective radar 
range and multiplying the normal- 
ized scale by this factor. 

Cumulative Probability of 
Detection 

The probability that a target will 
be detected prior to reaching some 
arbitrary range is a function of the 
number of times the target has been 
scanned and the probabilities that 
the target is seen on each of these 
scans. Thus, the probability of de- 
tection accumulates or increases as 
the target approaches the radar. 
Table 1 indicates how the Cumula- 
tive Probability of Detection may be 
obtained as a function of the number 
of radar scans which have occurred, 

and the values of the single scan 
probabilities of seeing a target. All 
possible combinations of single scan 
success and failure are derived (dis- 
continuing a chain once a detection 
success has been made since the de- 
tection of a given target may only be 
counted once). 

Two tasks now remain to complete 
this discussion: 

A. The general formula for the 
Cumulative Probability of Detection 
following the ith radar scan must be 
obtained. 

B. The means of evaluating pi, the 
single scan probability, and qi, 1 -pi, 
must be obtained. 

The general formula for the Cu- 
mulative Probability of Detection is 
a function of the number of scans 
and the single scan probabilities pL 

and q1, and may be expressed in 
terms of target range in the follow- 
ing manner: 

1. Assume that the first target scan 
occurs at the lowest value of the sin- 
gle probability of seeing the target, 
shown in Fig. 2. This corresponds to 
R = 1.755. Tests have shown that 
the choice of the initial starting point 
introduces very small differences in 
the final accumulated probability 
value since the single scan probabili- 
ties of the first few scans are so very 
small for the average radar problem. 

2. Successive target positions 
when illuminated by the radar may 
be obtained by calculating the dis- 
tance the target travels between 
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each successive scan. This distance, 
AR, is dependent upon the assumed 
target speed and the antenna rota- 
tion rate as follows: 

AR= VAt =V/600 (7) 
where 
V = closing rate of the target in knots, 
m = scan rate of radar in rpm. 
The target closing rate, V, should 
consider the fastest target to be en- 
countered, and if the radar set is to 
be airborne, should include the mo- 
tion of the radar platform. 

Since Fig. 2 (which has been 
plotted in general, normalized co- 
ordinates) is to be used to obtain 
single scan probabilities, values of 
AR must be normalized by dividing 
by Re. Thus 

AR V 
AR5 = - - (8) 

R. 60ruR 
where Re is again the effective range 
of the radar in nautical miles. Thus, 
for each value of ARn, the probability 
of seeing (or not seeing) a target on 
each radar scan may be obtained and 
inserted into a detection probability 
formula to yield the probability of 
seeing a target on two successive 
scans by a given range. The results 
of this formula for different values 
of ARo are shown in Fig. 3. To avoid 
cumbersome extrapolations for odd 
values of ARo, the data in Fig. 3 has 
been plotted in different form, and 
on logarithmic scales, as shown in 
Fig. 4. This also affords greater ease 
in using the data. 

Example 1: 
Assume a radar antenna rotation 

rate of 10 rpm., a target speed of 600 
knots, and a calculated effective 
radar range of 80 nmi.: 
(1) Calculate the Cumulative Prob- 

ability of Detection at 90 nmi. 

Fig. 4: (I Detection probability distribution. F g. 5: (r) Overlay of radar operating line 
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Radar Detection (Continued) 

TABLE I. CUMULATIVE PROBABILITY OF DETECTION FOR THE FOUR SCANS 

TOTAL POSSIBILITIES 
( Excluding Previous Detections) 

Scan 
Number 

Olt gI . 

2 
Pi P2' 

pig2 gl Pat \Iq \ \ 
3 PIg2P3 plq2q3, qIP2D3, qlp2q3 gIq2D3, qlg2g3. 

4 PI g2p D\p3g4. Plq2q D\g3g4.glp2q .q\g3g4glq2p3D4' glg2p3g4, glg2q.glg2q3q4. 

CUMULATIVE PROBABILITY OF DETECTION 

Pl=o 

P2 pl p2 

P3-p1 p2tglp2p3 

P4 -pl p2* gl P2 P3' plg293p4t glg2p3p4' pl p2i gl p2p3 g2p3p4 

(2) At what range will there be a detec- 
tion probability of 50%? 

V 
(1) AR, - 

60coR, 

600 knots - 0.0125. 
(60) (10 rpm.) (80 nmi.) 

R 90 nmi. 
R. _ - - 1.125. 

Re 80 nmi. 

Thus from Fig. 4, the Cumulative 
Probability of Detection at A R. = 
0.0125 and R, = 1.125 is 92%. 
(2) Also from Fig. 4, if A R. = 0.0125 

and P = 50%, R, = 1.36. Thus 
R = R.R. = (80 nmi.) (1.36) = 
109 nmi. 

This section illustrates how the 
curves of Fig. 4 may be used to ob- 

tain the optimum scanning speed, w, 

for maximum cumulative detection 
probability by a given range. 

The radar range equation indicates 
that the effective range of a radar 
varies inversely as the eighth root 
of the scan rate, w. This implies that 
the slowest scan rate is the most 
desirable for early warning detec- 
tion. However, as was seen previ- 
ously, the faster the target closing 
rate, the fewer times the target is 
scanned, and the more incorrect the 
above assumption becomes. Each 
value of w will determine its own 
value of AR0 and RI, the coordinates 
of the "radar operating point" in 
Fig. 4, and this produces a unique 
value of detection probability. Thus, 
what is desired is a technique of 
automatically obtaining the new 
"operating point" for different values 
of co. To obtain this, one must deter- 
mine the relationships between R, 
R0, AR, and w, where R is arbitrarily 
chosen. This relationship is then ex- 
panded about an arbitrary value of 
w, as follows: 

R 
R, = -= K1ml (9) 

R, 
= K11o'l (w /m')1 = K2 (m /w')* (10) 

where u' is the arbi trary value of w. 

(Continued on page 178) 

"Mylar" Film 
WITH the recent growth of 

" Mylar" polyester film produc- 
tion, increasing attention has been 
focused on the practical aspects of 
using this material in electronic cir- 
cuit components, magnetic record- 
ing tape, laminates and insulation. 

One of the most promising appli- 
cations of the material in thin 
gauges (as thin as 0.00025 in.) is its 
use as a dielectric material in ca- 
pacitor construction in place of 
regular tissue. This is indicated by 
the fact that all of the following 
companies are reported to be mak- 
ing capacitors using "Mylar" as a 
dielectric: 

Aerovox Corp. 
Astron Corp. 
Bendix Aviation Corp. 
Cornell -Dubilier Electric Corp. 
Dumont Airplane & Marine Instr. 
Electronic Fabricators, Inc. 
J. E. Fast & Co. 
General Electric Co. 
Goodall Electric Mfg. Co. 
Gudeman Co. 
P. R. Mallory & Co. 
New Haven Clock & Watch Co. 
PCA Electronics Inc. 
Plastic Capacitors Inc. 
Sangamo Electric Co. 
Southern Electronics 
Sprague Electric Co. 
Tobe -Deutschmann Corp. 
Western Electric Co. 
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as a Capacitor Dielectric 
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Fig. 1: Dielectric strength characteristic 

Type C "Mylar" has these 
standing properties: 

1. High dielectric strength 
2. Good dielectric constant 
3. Low power factor 
4. Excellent high temperature in- 

sulation resistance 
5. Physical strength 
In order to develop quality tests 

for evaluation of "Mylar" polyester 
film as a capacitor dielectric, Du 
Pont has evaluated a large number 
of single -layer capacitors wound 
with 25 " Mylar" C. Results indicate 
that single -layer capacitors using 
this as a dielectric are feasible. 

out- 

By J. A. RUBY 
Film Department 

E. I. du Pont de Nemours & Co. 
Wilmington, Del. 

Short duration dielectric strength 
was obtained in air at 25 °C, using 
1 -in. diameter painted silver elec- 
trodes on 25 "Mylar" C. These 
electrodes were used in preference 
to the discs of ASTM designation 
D- 149 -44 to insure freedom from 
surface defects. Since the dielectric 
strength of thin films depends on 
thickness, measurements were made 

(Continued on page 114) 

Fig. 2: Performance of 0.5 of capacitors 
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Wideband Ferrite -Core Transformer 

for High Frequencies 
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Fig. 1: Permeabilities of some commercially 
available ferrites. Number preceding asterisk () 
indicates the more recent designation 

ABSTRACT 

A discussion is given for a method of 
constructing wideband transformers 
for use in the 0.5 to 30 MC region for 
low power or instrument applications. 
The method of construction is sug- 
gested as offering exceptional shield- 
ing which contributes to the attain- 
ment of good balance -to- unbalance ra- 
tios. The frequency response of these 
units is compared to that of various 
other air -core and ferrite -cored units. 
Measurements on input impedance of 
various terminated transformers are 
given. Various practical applications 
are considered including the problem 
of coupling balanced transmission lines 
to vacuum tubes. 

WELL known procedures used in WELL 
frequency transformer de- 

sign may be extended to radio fre- 
quencies, as has been described by 
Maurice and Minns.' We are con- 
cerned here with constructing wide - 
band transformers for use in the 
0.5 to 30 Mc region for low power 
or instrument use. A method of 
shielding is offered which contri- 
butes to good balance -to- unbalance 
ratios. 

Although ferrite core units are 
discussed, it is not meant to imply 
that ferrites are intrinsically supe- 
rior metal cores such as Mumetal 
or Permalloy, providing that the 
metal core laminations are suffici- 
ently thin (about 0.001 or 0.002 in.) 

Construction techniques for low power units 
provide exceptionally good shielding. Trans- 
formers designed for use in 0.5 to 30 me region 

By THOMAS R. O'MEARA, 
Univ. of Illinois, Urbana, Ill. 

Fig. 1 shows some curves of com- 
mercially available ferrite materials. 

Fig. 2 shows the leakage flux 
paths and windings for various con- 
figurations. The type of transformer 
selected for development was of the 
so- called split screen variety. Figs. 
2e and 2f illustrate a way in which 
the leakage reactance may be re- 
duced by screening techniques. In 
this case principal concern is ex- 
pressed over flux linkages which 
encircle the entire block of primary 
(or secondary) windings, shown in 
Figs. 2e and 2f. If the cross sec- 
tional area of the leakage flux 
path is reduced, then the reluctance 
of the path is increased; hence, 
the leakage flux and reactance 

are diminished. A principle can 
be used for this purpose which 
is applicable only to the r -f trans- 
former. Specifically, since the high 
frequency field does not penetrate 
a good conductor to any great depth, 
encasing the block of turns in a 
tightly fitting conducting case or 
shield as shown in Fig. 2f will 
greatly restrict the leakage flux 
path (for the block of turns) in 
cross sectional area. It should be 
emphasized that this technique of- 
fers no theoretical advantage in 
leakage inductance over winding the 
primary turns block directly over 
or under the secondary block, if the 
leakage flux path cross sectional 
areas (and lengths) are the same in 

Fig. 2: Leakage flux paths for (a) wire winding, (b) tape winding, (t) block or spiral tape winding, 
(d) distributed or helical tape winding, (e) tape without case, and (f) tape with case 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 73 

www.americanradiohistory.com

www.americanradiohistory.com


Wideband Transformer (Continued) 

Cu Strip 
Primary 

(A) 

Cu Strip 
Secondary 

(B) 

(C) 

Primary 

Mutual Cate coupling Lades 

Fig. 3: (a) Copper strip windings on core. (b) 
Same as (a) in case. (c) Link coupling action 

both instances. There is a theoreti- 
cal advantage of the split screen 
technique in giving better shielding 
between primary and secondary 
where this is required. Experimental 
applications often call for later 
modification of either primary or 
secondary turns, and the advantage 
of physical separation of primary 
and secondary then becomes obvi- 
ous. Fig. 3 gives a more detailed 
illustration of the construction 
adopted. Fig. 3a shows the turns 
and the ferrite core only, while Fig. 
3b illustrates the conducting case in 
which the above units are imbedded. 
It should be noted that a gap must 
be introduced somewhere in the 
conducting case in order to prevent 
its acting as a shorted turn. It is 
this gap which gives rise to the term 

"split screen." Fig. 3c illustrates still 
another type of action which is 
present with the case construction 
of Fig. 3b. It is seen that the case 
can be considered as two single turn 
coils, each tightly coupled to pri- 
mary and secondary respectively. 
This type of action is illustrated by 
the circuit of Fig 3c, and will sub- 
sequently be called link coupling 
action. 

Construction Details 

The photographs of Fig. 4 serve 
to give a better concept of the inter- 
nal construction. The windings were 
constructed of 3is in. copper tape 
one mil thick (rolled down from 
five mil sheet). The insulation was 
two mil thick rice paper, Y4 in. wide 
(later units used Teflon tape which 
has much superior mechanical char- 
acteristics). Obviously the voltage 
gradients and power levels to be 
handled were small in these units. 
Ferroxcube IV A (102) core ma- 
terial was used. Ferroxcube 101 has 
a higher 1111, but is more lossy. The 
slots for the windings were cut about 
?/as in. deep by 1/4 in. wide in the 
brass case. 

Coupling Measurements 

One of the most frequent low im- 
pedance problems is that of balance - 
to- unbalance coupling, but because 
more data on balance -to- unbalance 
measurements is available in later 
sections dealing with medium im- 
pedance secondaries, discussion of 
these results will be deferred. An- 
other low impedance application oc- 
curs in the matching of transmis- 
sion lines with unequal character- 
istic impedances. The number of 
turns in the unit to be described 
was selected for the purpose of 

matching a secondary to two 75 ohm 
transmission lines. As the high fre- 
quency response was initially un- 
certain and response below 2 Mc 
was not particularly desired, the 
number of turns had been picked 
rather arbitrarily at four for the 
primary. The transformer construc- 
tion is as already shown in Fig. 4. 

Measurements were then made on 
leakage inductance, L, and terminal 
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Fig. 5: Leakage inductance measurements 

Fig. 6: High frequency equivalent circuit of 1:1 

transfarmer with source and load connected 

capacity, C, to determine the opti- 
mum terminating resistance via the 
low pass filter criteria. The leakage 
inductances were determined by 

Fig. 4: Views of transformer. (a) Top and (b) bottom views of complete unit. (c) and (d) Exploded views showing core and windings 
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short circuiting one set of terminals 
and measuring the inductance across 
another. These values were then 
corrected for lead inductance. The 
values obtained for various sets of 
terminals are shown in Fig. 5, to- 
gether with the measurement cir- 
cuits. Leakage inductance was rela- 
tively independent of frequency, at 
least in the 3 to 50 Mc region. The 
measured values are shown un- 
primed and the values referred to 
the primary are given as primed 
values. The same measurements 
were made without the case in or- 
der to evaluate the action of the 
case in redu :ing leakage reactance. 
Data on the leakage reactance in- 
cludes a secondary winding of 9 
turns of No. 32 copper wire, al- 
though this winding represents a 
relatively high impedance level. 

It is seen that in measurement of 
Fig. 5a the leakage inductance runs 
much higher than it should in com- 
parison with the other measure- 
ments. This probably reflects the 
fact that the lengths of the various 
internal connecting leads and short- 
ing leads are relatively more im- 
portant for this circuit than the 
others (no individual connecting 
lead exceeded 1/2 in.) The improve- 
ment in leakage reactance of tape 
wound coils over wire wound sec- 
ondaries is indicated by the meas- 
urements of Fig. 5a -3 and 5b -3 when 
the case is not present. When the 
case is present, the distinction is not 
so evident, being apparently small 
enough to be buried by the relative 
effect of the inductance of the in- 
ternal connecting leads. 

Leakage Flux 
The middle column (2) of Fig. 5 

illustrates an attempt to separate 
the relative effect of the function 
of the case in confining the leakage 
flux as compared to its function as 
a link coupling mechanism. The re- 
sults are not conclusive as in spite 
of the breaks in the case in the axial 
direction the current paths can still 
be completed around the periphery 
of the case to give link coupling. 

Next an attempt was made to 
measure terminal capacity, C (for 
the 2 turn primary -2 turn secondary 
transformer), using the circuit of 
Fig. 6. Ro was open circuited and 
Rg was made 4700 ohms. A pro- 
nounced resonant peak was found 
at 110 Mc with the case on and at 
77 Mc without the case. From this 
data, C with and without the case 
can be calculated as about 39 uuf 
(this value is needlessly high and 
was reduced to about 15 uuf in a 
subsequent unit by increasing the 
turns to core spacing) and 17.4 µµf 
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Fig. 7: Frequency response curves plotted as db insertion loss vs. megacy les 

respectively, if 2L is taken as about 
0.11 uh with the case and 0.49 uh 
without it. Similarly the optimum Ra 
without the case is now calculated 
to be about 37 ohms for the cased 
unit. 

A frequency response curve, 
plotted as insertion loss versus fre- 
quency, was taken for a 37 ohm 
matching circuit (Rs =R0=37 ohms). 
The results are shown plotted in 
Fig. 7. It is seen that for some appli- 
cations, at least, there is a usable 

frequency response (± 1 db) from 
300 xc to at least 50 Mc, although 
the fluctuations at the high fre- 
quency end are rather disturbing. 
Low pass filter theory indicates that 
the response should continue rather 
flat out to about f_ =110 Mc and then 
drop off slowly to about 2 db down 
at 150 Mc. The measurements in- 
dicated that the response did extend 
out to about 80 Mc but the data is 
considered too unreliable to show 

(Continued on page 164) 

Fig. 8: Frequency response for various terminations. (a) Pure resistance. (b) Source across primary, 
nearly an impedance match. (c) Source across half of primary; theoretical source match to 1K 
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Fig. 1: (I) Hysteresis loop for ferromagnetic material. Fig. 2: (r) Capacitor impedance curve 

Nonlinear capacitor measurements and 
amplifier performance clarify effect of 
r -f voltage in calculating input power 

By STANLEY ZISK 
U. S. Naval Ordnance Lab. 

White Oak, Silver Spring, Md. 

ADIELECTRIC amplifier is de- 
fined as "a device which, in 

order to obtain amplification or con- 
trol, uses non -linear capacitors 
either alone or in combination with 
other circuit elements." The dielec- 
tric amplifier circuits which have so 
far been devised employ an r -f 
power source in the range from 1 to 
5 Mc and have a band -width ex- 
clusive of coupling networks extend- 
ing from dc to about 10 xc. 

The input to the amplifier usually 
is directly across 1 or 2 non -linear 
condensers of 400 to 1000 üuf. ca- 
pacity, which therefore presents a 
high impedance at audio frequencies. 
The dissipation factor of these ca- 
pacitors as measured on a bridge is 
as high as 85,, indicating that the 
power loss in the input circuit is not 
negligible. Although several analyses 
have been made of dielectric ampli- 
fier operation, no one to the author's 
knowledge has measured the input 
power, which would be an important 
factor in most dielectric amplifier 
design problems. Accordingly a 
project was undertaken to determine 
the actual power gain of a dielectric 
amplifier. 

Presently available non -linear 
capacitors are made with a ceramic 
dielectric containing a large percent- 
age of barium titanate, other com- 
pounds being added to modify the 

76 

This article deals with a little -known 
phase of dielectric amplifier operation, 
the effect of r -f voltage in the calcula- 
tion of input power. The effective im- 
pedance of a nonlinear condenser at 
audio frequencies when an r -f voltage 
is simultaneously applied is found to 
be a function of the r -f field strength. 
A series of measurements are made 
of the complex impedance of a com- 
mercially available nonlinear capacitor 
with a variable dc field as one inde- 
pendent parameter and a simultane- 
ously- applied constant r -f field as an- 
other. From this data, the power gain 
of a nonlinear condenser in a typical 
dielectric amplifier circuit is calcu- 
lated, and compared with the value 
obtained experimentally for an am- 
plifier operating under the same con- 
ditions. 

electrical and physical characteris- 
tics of pure titanate. Such capacitors 
exhibit a non -linear and usually 
multi -valued relationship between 
charge and applied voltage, similar 
to the hysteresis loop of a ferromag- 
netic material (Fig. 1). In the analy- 
sis of networks containing non- 
linear condensers, the term "capac- 
ity" is ambiguous. When voltages of 
different frequencies are applied to 
such a condenser, the capacity pre- 
sented to the various voltage sources 
are not likely to be the same. "In- 
cremental capacity," defined as 

A 
C, _ - 

AV 
is a more revealing quantity than 
capacity. When a dc voltage is ap- 
plied in series with a small ac volt- 

TELE -TECH 

Power Gain 

age and the resulting ac current is 
measured, the incremental imped- 
ance of the condenser is found to 
vary as a function of the dc voltage 
as in Fig. 2. There is seen to be a 
possibility of using the device as a 
value, analogous to the saturable 
reactor or the vacuum tube. One 
difference between the operation of 
the dielectric amplifier and that of a 
magnetic or vacuum tube amplifier 
arises from the difficulty of isolating 
on a single condenser different sets 
of terminals to be used as input and 
the output. In order to provide iso- 
lation between the r -f power input 
signal source and dc supply addi- 
tional components must be added to 
the amplifier circuit, as in Fig. 4. 
The input signal is applied in series 
with a dc voltage of an appropriate 
value to obtain the maximum ca- 

300 

200 

I 00 

0 50 100 150 200 

D -C CONTROL VOLTAGE 

Fig. 3: Amplifier output characteristics 

pacitance change per volt. The dc 
source is prevented by capacitor Ci 
from being short - circuited by the 
r -f supply, which in turn is isolated 
by the inductor L. The output cur- 
rent vs. control voltage characteris- 
tic for such an amplifier is shown in 
Fig. 3. 

Hysteresis Loss 

Unlike ferromagnetic core mate- 
rials, the hysteresis loss of a non- 
linear condenser is relatively low; 
consequently the latter can be in- 
corporated in a resonant circuit 
without excessive heating. This fact 
allows the use of an ac signal to vary 
the resonant frequency of a tuned 
circuit, thus producing a much 
greater impedance change per unit 
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>RL Eout 

of Dielectric Amplifiers 

input voltage than can be obtained 
with the condenser alone (Fig. 5). 
This so- called "resonant" amplifier 
circuit holds the greatest possibility 
for practical application, since volt- 
age and power gains greater than 
unity can be obtained with the 
resonant amplifier as opposed to the 
non -resonant type which produces 
positive power gains, but voltage 
gains of the order of 0.3. 

It is known that the remanent po- 
larization of a non -linear dielectric 
will decay when a high- frequency 
field is applied. Even when there is 
a dc voltage on the non -linear con- 
denser, an additional r -f field will 
cause the charge on the condenser 
to approach that value of charge 
which is given by the material's 
single -valued polarization curve 
("virgin" polarization curve, analo- 
gous to the virgin magnetization 
curve of a ferromagnetic). The static 
hysteresis loop of a non -linear con- 
denser will therefore approach a 
single -valued curve when an r -f 
voltage is applied. In dielectric am- 
plifier operation, the frequency of 
the r -f power source is several 
orders of magnitude greater than 
that of the audio signal source; there 
are many cycles of r -f before the 
audio voltage has changed appreci- 
ably, and hence the audio hystere- 
sis loop can be considered static as 
far as the r -f source is concerned. 
By following this line of reasoning, 
realizing that the major part of the 
dissipation in a non -linear con- 
denser at audio frequencies is hy- 
steresis loss, it was felt that the in- 
put power to a dielectric amplifier 
should be less, by some fraction of 
the hysteresis loss, than the power 
predicted on the basis of measure- 
ments of the dissipation factor of the 
non -linear condenser alone. 

It was hoped that this theory 
would be sustained by the program 
of measurements which was to be 
carried out. 

Measurements 

Several methods of obtaining the 
signal power input to the dielectric 
amplifier were considered before the 
use of a capacitance bridge was de- 
cided on. To provide for the appli- 
cation of r -f and dc voltages while 
the measurements were being made, 
a circuit similar to the non -resonant 
dielectric amplifier was constructed. 
The terminals corresponding to the 
dielectric amplifier "input" terminals 
were connected to a General Radio 
716 C bridge. The condenser on 
which most of the measurements 
were made was a Radiation Inc. type 
R2 -226 500 mmf. "dielector" which 
had a Curie temperature of about 
20 °C. The intention was to obtain 
measurements of the capacitance and 
dissipation factor of the complete 
circuit and then subtract the capacity 
and resistance which was due to the 
isolating network in order to ob- 
tain these quantities for the non- 
linear condenser alone. 

The temperature of the condenser 
was kept constant by an oil bath. 
The audio frequency voltage was 
maintained at a fixed value, as well 
as the frequency of both the a -f and 
r -f sources. The variables, therefore, 
would be the amplitudes of the d -c 
and the r -f sources. In this way, 
keeping the amplitude of the a -f 
voltage small, the incremental ca- 
pacitance and the small -signal loss 
of the non -linear condenser are 
measured under conditions similar 
to dielectric amplifier operation. 
From this data, the power input and 
output of a theoretical resonant 

amplifier can be calculated and com- 
pared with these quantities meas- 
ured for an actual amplifier. 

Analysis 

Figs. 6 and 7 show curves of the 
capacitance and dissipation factor of 
one sample of Radiation, Inc. type 
R2- 226 /500 mmf. "dielector" as a 
function of the dc voltage, for sev- 
eral values of r -f voltage. Note that 
the dissipation factor does decrease 
as the amplitude of the r -f voltage 
increases, according to the original 
supposition, at least until the dc 
voltage becomes large. The opera- 
tion of a dielectric amplifier is im- 
practical at the lower values of r -f 
voltage, since the output power from 
the amplifier is recovered from the 
modulated r -f power, and will 
therefore be low when the latter is 
low. When the r -f voltage is too 
large however, the decrease in ca- 
pacitance change /volt results in a 
lower voltage and power gain. From 
Fig. 6 it is seen that the highest r -f 
voltage at which the condenser still 
possesses most of its original voltage 
sensitivity is 40 v. rms. across the 
two condensers in series, or 20 v. 
across each. In addition, at this volt- 
age the dissipation factor has been 
decreased to a low, fairly constant 
value. Consequently, in the following 
analysis of a resonant amplifier, the 
curve for Ert 40 v. will be used as the 
characteristic of the non -linear con- 
denser, in order to obtain optimum 
performance. 

In the presentation below, the fol- 
lowing assumptions will be made: 

(1) AC will be taken from the 

curve of C vs. Edo at Ert 40 v. at the 
point of maximum slope which is ob- 
tained with a bias voltage of 100 vdc. 

(2) The condensers, aside from 
the change of capacity produced by 
the input voltage, will behave lin- 
early at the radio -frequency. 

The second of these assumptions 
causes the most significant error in 
the calculation. We are assuming 

Fig. 4: (I) Provision for circuit Isolation between signal source and power supply. Fig. S: (r) "Resonant" amplifier circuit 
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Dielectric Amplifiers (Continued) 

that linear operation allows the use 
of standard resonance curves; how- 
ever, when a resonant circuit con- 
tains a non -linear storage element, 
it is known that its resonance curve, 
instead of being symmetrical about 
a center frequency, has a steeper 
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put voltage. Given this load, the 
power output is calculated and com- 
pared with the input power, as ob- 
tained from the dissipation factor 
measurements, to give the power 
gain of the amplifier stage. 

From the universal resonance 
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Fig. 6: (I) "Dielector" capacitance curves. 

slope on the skirt than on the other. 
When either the r -f driving current 
or the degree of non -linearity be- 
comes great enough, the slope of the 
steeper side becomes infinite and 
then reverses, resulting in a double - 
valued resonance over a restricted 
frequency band. In the case of the 
dielectric amplifier, the output so 
loads the tuned circuit that a single - 
valued resonance results; however, 
there is usually a larger gain with 
a more critical frequency adjustment 
on one side of the resonance curve, 
due to its assymetry, and the pseudo - 
linear analysis will give an approxi- 
mate average of the two possible 
gains. 

Once having made the above 
assumptions, the analysis proceeds 
as follows. Let the r -f power be sup- 
plied by a current source, for ex- 
ample, a pentode r -f amplifier or 
oscillator in the case of an experi- 
mental dielectric amplifier. E is the 
peak -to -peak r -f voltage across the 
parallel -tuned dielectric amplifier, 
and 4) the angular frequency of the 
r -f source. The first step is calcula- 
tion of the load resistance for maxi- 
mum output power with a fixed in- 
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Fig. 7: (r) "Dielector" dissipation curves 

curves for a parallel LRC circuit, 
the maximum rate of change of 
voltage with respect to frequency oc- 
curs at a frequency removed from 
the resonant frequency by 

0.5 wo 
A w (1) 

Q 
where :vo is the resonant frequency. 
At this point it is also seen from 
resonance curves that 

A E 0.7 E. Q 

A rio 

E, again being the voltage at reso- 
nance. For small changes of capacity, 
the resonant frequency of the tuned 
circuit changes an amount. 

wo 

(2) 

A 4 = --AC. 
2C 

Combining (2) and (3), 
A E 0.7 E, Q 

A C 2C 

(3) 

(4) 

The total resistance in the tuned cir- 
cuit is a combination of the equiva- 
lent resistances of the coil and the 
non -linear condensers, plus the load 
resistance. Let the combined coil and 

TELE -TECH 

condenser resistance equal R1 and 
the load resistance equal R. Then 

R 
Q =woCR, (5) 

R + R; 
If the current input is kept con- 
stant, then the voltage at resonance 
is 

Q E,=I - 
m, C 

Substitute in (4) 
D E 0.7 I 

x Q 
.AC 2,,Ct 

Combine (5) and (6) ) 

AE I wo R,2\ Rr 1 

0 C 2 1\[R+RI]'/f 
If AC is constant, 

R= 
QE = K, (7) 

(R + R,)2 

Assuming perfect rectification of the 
r -f, the output power will be 

K12 Ra 
P, 

(R+R,)4 
Maximize P, with respect to R 

d P, 
= hl: 

r 3R2 (R +12i) 4 R3 
0= 

2.0 

d R (R+R;)b 
. . R = 3 R; (8) 

10 20 30 40 50 60 
RMS R-F VOLTAGE 

Fig. 8: Capacitor sensitivity characteristic 

Thus, for maximum output power, 
the load resistance should equal 3 
times the r -f resistance of the coil 
plus non -linear condensers. When 
this condition is fulfilled, the total Q 
equals 0.75 times the unloaded Q of 
the resonant circuit. From the graph 
of capacitance vs. bias voltage, the 
maximum rate of change of capacity 
is seen to be 1.1 mmf. /v., at a bias 
of 110 v. The inductor used in one 
experimental model of a dielectric 
amplifier had a Q of 120 at a fre- 
quency of 2.5 Mc., and the condensers 
a Q of about 35, giving an overall 
Q of 27. The equivalent resistance 
of this tuned circuit is 4,000 ohms, 
requiring a load resistance of 12,000 

(Continued on page 124) 
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Fuses for Electronic Equipment 
Newly approved fuses and holders offer maximum fire and overload protection. 
Design aids equipment makers and discourages use of fuses with oversize ratings 

By J. C. LEBENS 
Chief Engineer 

Bussmann Manufacturing Co. 

St. Louis, Mo. 

THE recent approval by the 

Underwriters' Laboratories Inc. 
of special fuse -holders submitted by 
us represented the culmination of a 
long development to provide positive 
electrical protection for electrical 
appliances such as television and 
radio receivers. The development 
was unusual in that it was encour- 
aged by the manufacturers of tele- 
vision and radio receivers as well as 
by the Underwriters' Laboratories 
and was undertaken by two of the 
fuse suppliers, working together, 
pooling their engineering talents, to 
develop the best answer to a difficult 
problem. Now that the fuses and 
fuseholders are commercially avail- 
able it should open a new vista in 
the field of electrical appliance pro- 
tection so that truly safe devices can 
be furnished at a minimum cost. 

When radio receivers were first 
introduced they were battery oper- 
ated so that the current which could 
flow under fault conditions was lim- 
ited by the capacity of the battery. 
Even though relatively high voltages 
were present, the powers were small 
because of the battery limitation. 
Hence, glass tube fuses, rated at 
32 V. or less, were used where elec- 
trical protection was required even 
though the voltage exceeded the 
voltage rating of the fuse. 

Voltage Bating 
In the blowing of a fuse it is the 

current alone which causes it to 
melt. Once it melts the entire line 
voltage appears across the fuse and, 
before the circuit is cleared, the fuse 
must extinguish the arc established 
by this voltage. Obviously, the 
higher the voltage the greater the 
arc and the more difficult it is to 
clear the circuit. It is for this reason 
that the voltage rating of fuses 
always is given at "32 v. or less," 
"125 v. or less," or "250 v. or less," 
meaning that the maximum voltage 
is established and the fuse will per- 

(Continued on page 118) 
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Fig. 1: Dimensional details of new holder designed for either fast acting or time -lag fuses. 
By using same type holder manufacturer does not have to change tooling to use either style 

TABLE I- Standard Ratings of Fast -Acting and Time -Lag 
Fuses and Fuseholders. 

Fast -Acting 
Fuses -Type C 

Fuseholder 
Type HC 

Time -Lag Fuses 
Type N 

Fuseholder 
Type HN 

Symbol & Amps 

C 1/32 
C 1/16 
C 1/8 
C 3/16 
C 1/4 
C 3/10 

Symbol 

HC 0 to 3/10 

Symbol & Amps 

N 1 /100 
N 1/32 
N 1/16 
N 1/10 
N 15 /100 
N 2/10 
N 1/4 
N 3/10 

Symbol 

HN 0 to 3/10 

C 3/8 
C 1/2 HC3/10 to 1/2 

N 4/10 
N 1/2 HN3/10 to 1/2 C 3/4 HC 1/2 to 3/4 

Cl 
C 1-1/4 HC3/4 to 1-1/4 

N6/10 
N 3/4 HN 1/2 to 3/4 

C 1-1/2 
C 1-3/4 HC1-1/4 to 1-3/4 

N 8/10 
N1 
N 1-1/4 

HN 3/4 to 1-1/4 
C2 
C 2-1/2 HC 1-3/4 to 2-1/2 N 1-6/10 

N 1-3/4 HN 1-3/10 to 1-3/4 C3 
C 3-1/2 HC 2-1/2 to 3-1/2 N2 

N 2-1/2 HN 1-3/4 to 2-1/2 C4 
C5 HC 3-6/10 to 5 N 2-8/10 

N 3-2/10 
N 3-1/2 

HN 2-1/2 to 3-1/2 C6 
C7 HC 5 to 7 

N4 
N5 HN 3-1/2 to 5 

C8 
C 10 HC 7 to 10 

N 6-1/4 
N7 HN 5 to 7 
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Fig. 1: (top) Spectrum of transmitted color signal. Fig. 2: I -F selectivity curve related to spectrum 

Results of engineering investigation point up 
criteria for obtaining desired response char- 
acteristics. How to make performance tests 

THE introduction of color televi- 
sion and its increased eye ap- 

peal has brought with it the addi- 
tion of several new basic circuits 
to the usual monochrome receiver. 
The effect of the input tuner upon 
the operation of these circuits has 
been the subject of much conjec- 
ture and it will be the purpose of 

this article to present additional 
data on this subject. 

The color television signal covers 
a channel 6 mc wide, as illustrated 
by Fig. 1. The monochrome picture 
carrier components extend from 
11/4 mc below the carrier frequency 
to 4.3 mc above it. The color car- 
rier frequency occurs at 3.58 mc 

Designing 
(3.579545 mc) above the picture 
carrier and its sidebands extend 
from 4.3 mc on the high frequency 
side to approximately 1.7 mc on the 
low frequency side. The double 
crosshatched area represents the Q 
or quadrature component of the 
color carrier, while the single side - 
band extension of the I or in -phase 

By FERD SCHOR 
Research Div. 

Standard Coil Products Co., Inc. 
1919 Vineburn Ave. 

Los Angeles 32 Calif. 

component is shown by the single 
crosshatched area. The sound chan- 
nel occurs at 4.5 mc above the pic- 
ture carrier and 4.75 mc represents 
the upper limit of bandwidth al- 
lotted to this channel. 

It is obvious, therefore, that the 
tuner should pass the frequencies 
extending from approximately 0.75 
mc below the picture carrier to 4.3 
mc above it. If a 40 mc i -f ampli- 
fier is used, the picture carrier 
would occur at 45.75 mc, with the 
sound carrier at 41.25 mc. 

Selectivity Curve 
A typical i -f selectivity curve for 

a color TV receiver is shown in Fig. 
2, together with guide lines relating 
it to the transmitted carrier. If the 
input tuner is properly designed, its 
effect upon the over -all selectivity 
will be slight. Generally, its re- 
sponse should be reasonably flat, 
not wide enough to cause adjacent 
channel or spurious interference 
and not so narrow as to restrict the 
i -f response. 

Although most tuners contain 
only two tubes, they are required 

Fig. 3: (I) Tilt in television tuner response. Fig. 4: (r) Valley in TV tuner response 
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TV Timers for Color Receivers 
to perform a number of functions 
and meet many requirements. A 
good tuner must be electrically ac- 
ceptable from the standpoint of tilt, 
valley, VSWR, drift, noise figure, 
gain, i -f rejection, balance to un- 
balance ratio, image rejection, ad- 
jacent channel rejection, cut -off 
characteristics, oscillator injection, 
radiation and fine tuning range. In 
addition, it must also meet me- 
chanical requirements such as size, 
smooth action, positive detent, ease 
of service, ease of assembly into the 
main chassis and adaptability to 
various manufacturers' special re- 
quirements. 

Only a few of the above charac- 
teristics are likely to affect color - 
TV reception, however, and these 
will be discussed in detail. 

A lopsided response curve known 
as "tilt" may under certain condi- 
tions affect color reception. Tilt is 
defined in a two peaked over -all 
response curve (antenna to mixer 
grid) as the ratio of the difference 
between the height of the response 
curve at the frequencies of the 
sound carrier and the picture car- 
rier to the higher one of the two. 
See Fig. 3. 

Test Setup 
To observe this effect, a test set- 

up was made using a complete color 
TV signal generator, together with 
a flying -spot scanner and slide 
projector adapted for showing color 
slides. The video output was fed 
into an r -f modulator of the 
vacuum tube variety capable of 
90% modulation. A frequency 
modulated sound carrier, modulated 
30% at 400 cycles, was accurately 
adjusted to be exactly 4.5 me above 
the picture carrier by means of a 
frequency counter. Both picture 
carrier and sound carrier were 
coupled to the TV receiver through 
a suitable network and balun to 
present a balanced input at 300 
ohms. A picture carrier of 50,000 
microvolts was used. In addition, a 
Standard Coil Products sweep gen- 
erator and an oscilloscope were 
used to adjust the response of the 
tuner. 

The equipment was first set up to 
give an acceptable black and white 
picture by observing an RMA test 
pattern slide. A horizontal resolu- 
tion of 300 lines could be obtained 
with no noticeable transients or 

smear. At this point, the response 
of the tuner alone was rechecked 
and found to have a tilt of 0% and 
a valley of 7 %. These values are 
typical of a production tuner. Chan- 
nel 3 was used in making all tests 
because of freedom from local TV 
signals. 

A color test slide was next in- 
serted into the flying -spot scanner 
and all controls adjusted to give the 
best possible color picture. The 
sound carrier amplitude was then 
adjusted to have 70% of the peak 
power of the picture carrier. (This 
may vary between 50% and 70% 
according to the NTSC signal 
specification.) 

The tuner was then detuned to 
produce a 40% tilt with the picture 
carrier higher than the sound car- 
rier and the following results were 
observed: 

a. The color burst voltage at the 
video detector was unchanged due 
to the AVC action in spite of the 
reduction of over -all gain at the 
color sub- carrier frequency due to 
the tilt. 

b. The chrominance output re- 
mained the same. 

c. Close observation of the pic- 
ture indicated no change in color 
intensity or hue. 

d. The horizontal sync pulse re- 
mained unchanged. 

e. The RTMA black and white 
test pattern slide was inserted and 
no deterioration of the test pattern 
could be observed. 

Tilt Limit 

A limit of 30% tilt is placed on 
production tuners and the average 
value is considerably less than this 
amount. It was further observed 
that the 40% tilt introduced by the 
tuner alone produced only a 12% 
corresponding tilt in the response, 
through the tuner and i -f amplifier 
combined. This result confirms the 
relatively smaller effect of the 
tuner on the over -all response. 

The tuner was then readjusted 
to produce a similar tilt with the 
picture carrier lower than the 
sound carrier this time. In this re- 
lation, the color sub -carrier and 
the color components should suffer 
no attenuation. The results observed 
were the same as before; that is, 
there was no observable change in 
the hue or intensity, or in the burst 

voltage or horizontal sync pulse. 
However, it was found that adjust- 
ment of the fine tuning control to 
eliminate the 920 kc sound carrier 
beat pattern was definitely more 
critical. This is due, undoubtedly, 
to the increased amplitude of the 

Fig. 5: SWR pattern, incorrect terminations 

PICTURE COLOR 
CARRIER SUBCARRIER 

Fig. 6: Normal response of tuner from antenna 
input to mixer grid using a matched antenna 

PICTURE 
CARRIER 

COLOR 
SUBCARRIER 

Fig. 7: Tuner response using a badly mis- 
matched antenna and 34 -foot transmission line 

sound carrier relative to the color 
sub -carrier. 

This beat pattern appears as a 
crosshatch pattern of dark lines and 
is produced by the 920 kc beat re- 
sulting from a mixing of the sound 
carrier at 4,500 kc and the color 
sub -carrier at 3,580 kc. 

To determine the effect of an ex- 
treme amount of tilt in the tuner, 

(Continued on page 150) 
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"Who's- Where" at the IRE National 
Exhibitors' List and booth locations at Kingsbridge Armory and 
Kingsbridge Palace. Additional descriptions and illustrations 
of new products on display on pages 84, 85, 102 -104, 108 

AGA Division 
Elastic Stop Nut Corp. of America 781 
Ace Engg. & Mach. Co., Inc. 501, 600, 601 
Acro Manufacturing Co. 404 
Acro Products Co. 38 Actioncraft Products 878 
Advance Electric & Relay Co. 759 
Advance Electronics Co., Inc. 787 
Aerovox Corp. 548, 550, 552 
Airborne Instruments Lab. 63, 65 
Aircraft -Marine Prods., Inc. 770, 772 Aircraft Transformer Corp. 507 
Air -Marine Motors, Inc. 717 
Aironic Accessory Co., Inc. 308 
Airpax Products Co. 744 
Airton, Inc. 373 
Alcor Instruments, Inc. 412 
Alden Electr. & Impulse Recording 

Equipment Company 189 
Alden Products Co. 185, 187 
Alfax Paper & Engineering Co. 191 
Alford Manufacturing Co., Inc. 393 
All- Tronics, Inc. 57 
Allegheny Ludlum Steel Corp. 146, 148, 150 
Allen -Bradley Co. 794 
Allied Control Co., Inc. 492 
Alpha Metals, Inc. 701 
Alpha Wire Corporation 454 
Altec Lansing Corp. 882, 884 
American Aluminum Company 25 
American Electronics. Inc. 726, 728 
American Elite, Inc. 81 
American Lava Corp. 124 
American Mach. & Foundry Co. 106, 108, 110 
American Phenolic Corp. 443, 445. 447 
American Silver Co. 350 
American Television & Radio Co. 695 
Amperex Electronic Corp. 273. 275 
Ampex Corporation 206, 208 
Andrew Corporation 352 
ANTLAB 36 
Apex Machine Company 62 
Arco Electronics. Inc. 361 
Arnold Engrg. Co. 146, 148, 150 
Assembly Products, Inc. 311 
Associated American Trading Div. 

Astron Corporation 
an, Inc. 

3668 
Atlas. E -E Corporation 745 
Atomic Instrument Co. 323, 325 
Audio & Video Prods. Corp. 74, 76, 78 
Audio Devices, Inc. Theatre #1 829 
Automatic Electric Sales Corp. 463 
Avery Adhesive Label Corp. 389, 391 
Baker & Company, Inc. 810 
Balco Research Laboratories 818 
Ballantine Laboratories. Inc. 245 
Barber -Colman Company 783 
Barker & Williamson, Inc. 202 
Barrett Division Allied Chemical & Dye 

Corp. 558 
The Barry Corporation 696, 697 
Bart Laboratories Co., Inc. 514 
Arga Div. Beckman Instr., Inc. 760 Bends Aviation Corp. 

128, 130. 132, 134. 136, 138, 140 
Bendix Pacific Division 
Bendix Radio Division 
Bendix Red Bank Division 
Bendix Eclipse- Pioneer Division 
Bend x Scintilla Division 
The Bennett Manufacturing Co. 779 
Berkeley, Div. Beckman Instr., Inc. 752, 754 
Beta Electric Corp. 320 
James G. Biddle Co. 714 
J. F. Bingham Mfg. Co. 789 
Bird Electronic Corp. 254 
Bliley Electric Company 585 
Blonder -Tongue Labs.. Inc. 614 
Bodnar Industries. Inc. 797 
Boeing Airplane Co. 590 
Boesch Mfg. Co.. Inc. 705 -802 
Bogart Manufacturing Co. 379 
Bogue Electric Mfg. Co. 109, 111 
Bomac Laboratories, Inc. 370, 372 
Bond Electronics Corp. 363 
Boonton Electronics Corp. 776 
Boonton Radio Corp. 225, 227 
Borg Equipment Div. 

George W. Borg Corp. 536 
Bourns Labs. Instr. Sales Corp. 788 
Bradley Laboratories. Inc. 722 
W. H. Brady Co. 289 
Branson Corp. 17 
H. Braun Tool & Instrument Co. Inc. 417 
The Briston Co. 91 
British Industries Corp. 453 

82 

Booth numbers 1 -100 are at Kingsbridge Palace 

Browning Laboratories, Inc. 238, 240 
Brubaker Mfg. Co., Inc. 640 
Brush Electronics Co. 869, 871, 873, 875 
Buchanan Electrical Products Corp. 608 
Buckbee Mears Company 721 
Budd -Stanley Co., Inc. 681 
H. H. Buggie, Inc. 418, 420 
Burgess Battery Co. 762 
Burlington Instrument Co. 673 
Burnell & Co., Inc. 678 
Burroughs Corp., Electronic 

Instr. Div. 337, 339 
Bussmann Mfg. Co. 488 
CEC Instruments, Inc. 237, 239 
CGS Laboratories, Inc. 666, 668 
The Calidyne Co. 462. 464 
Cambridge Thermionic Corp. 502 
Camloc Fastener Corporation 880 
Canadian Radium & Uranium Corp. 414 
Cannon Electric Company 546 
Capitol Radio Engineering Institute 692 
Carboloy Dept. 

General Electric Co. 526, 528, 530 
Allen D. Cardwell Electronics 

Productions Corporation 710 
Cargo Packers, Inc. 141 
Carter Motor Company 409 
Carter Parts Company 69 
Cascade Research Corp. 376 
Century Geophysical Corp. 274, 276 
The Ceramaseal Company 630 
Chatham Electronics 

Div. of Gera Corp. 474, 476. 478 
Chester Cable Corp. 664 
Chicago Standard Transformer Co. 415 
Chicago Telephone Supply Co. 450 
Howard B. Jones Div. 

Cinch Mfg. Corp. 394, 396 
C. P. Clare & Co. 434 
Clarostat Mfg. Co., Inc. 725, 727 
Cleveland Container Co. 519 
The Clough Brengle Co. 290 
Sigmund Cohn Mfg. Co., Inc. 571. 670 
Coil Winding Equipment Co. 305. 402 
Collins Radio Co. 496. 594, 595. 596, 597, 694 
Color Television Inc. 137 
Colortone Electronics, Inc. 623 
Comar Electric Co. 314 
Communication Accessories Co. 465 
Compagnie Generale De Meterologie 321 
Computer Control Co., Inc. 1 
Condenser Products Co. 423 
Consolidated Vacuum Corp. 233, 235 
L. L. Constantin & Co. 503, 505 
Continental Carbon, Inc. 456 
Continental Diamond Fibre Co. 665, 667 
Cornell- Dubilier Elect. Corp. 294, 296 
Corning Glass Works 397, 494, 495 
Cox & Co., Inc. 819 
Craig Machine, Inc. 610 
The R. W. Cramer Co., Inc. 587, 589 
Crosby Labs, Inc. 481 
Crucible Steel Co. of America 105. 107 
Cubic Corp. 8 
J. Cunningham Son & Co., Inc. 313 
Curtis Development & Mfg. Co. 644 
Cutler- Hammer, Inc. 71 
Dage Electric Co., Inc. 719 
Dale Products, Inc. 769, 771 
Industrial Products Co. 

Div. of Danbury- Knudsen, Inc. 703, 800 
The Daven Co. 543, 545 
The Davies Laboratories, Inc. 222 
Daystrom Instrument 672, 674 
Decade Instrument Co. 207 
DeJur -Amsco Corporation 200 
De Mornay -Bonardi 669 
Detectron Corp. Computer Meas. Div. 39 
Tobe Deutschmann Corp. 574 
Dialight Corp. 177, 179 
Diamond Mfg. Corp. 485, 487 
Diehl Mfg. Co. 3 
Doelcam Div. Minneapolis - 

Honeywell Reg. Co. 366 
Donner Scientific Co. 733 
Douglas Microwave Co., Inc. 390 
The Dow Chemical Company 12 
Drake Mfg. Co. 812 
Driver -Harris Co. 607 
Wilbur B. Driver Co. 691, 693 
Allen B. Du Mont Laboratories, Inc. 

167, 169, 171, 264, 266, 268 
Dumont -Airplane & Marine Instr., Inc. 432 
E. I. Du Pont De Nemours & Co., Inc. 846 
Dyna- Labs., Inc. 480 
Dynamic Gear Co., Inc. 98 
ESC Corporation 684 

Eastern Air Devices, Inc. 
Eastern Precision Resistor Corp. 
Hugh H. Eby, Inc. 
Edin Company, Inc. 
Thomas A. Edison. Inc. 

Instrument Division 
Eitel- McCullough, Inc. 
Electra Mfg. Co. 
Electro Devices Co., Inc. 
ELCO Corp. 
Electric Regulator Corp. 
Electrical & Physical Instru. Corp. 

Engineering Division 
Electrical Industries 

Div. Amperex Electronic Corp. 650, 652 
Electro Impulse Lab., Inc. 384 
Electro- Measurements, Inc. 212 
Electromec, Inc. 

862 Electro -Mec. Lab., Inc. 
Electro- Pulse, Inc. 221 
Electro -Snap Switch & Mfg. Co. 

133, 135 Electro Tee Corp. 
Electronic Associates, Inc. 329, 331, 333 
Electronic Computer Div. 

Underwood Corporation 801 
Electronic Instr. Co., Inc. 209, 211 
Electronic Measurements Co., Inc. 838 
Electronic Mechanics, Inc. 633 
Electronic Res. Assoc., Inc. 216 
Electronic Tube Corp. 
Elgin Metalformers Corp. 

2997 Elly Electronics Corp. 
Emerson & Craning, Inc. 676 
Empire Devices Prods. Corp. 252 
Endevco Corp 
Epco Products, Inc. 371 
Equipto Div. Aurora Equip. Co. 874, 876 
Erie Resistor Corp. 538 
Essex Wire Corp. 617, 619 
Eugene Engineering Co.. Inc. 23 
F &R Machine Works, Inc. 375 
Fairchild Camera & Instr. Corp. 

Potentiometer Div. 648 
Fairchild Guided Missiles Div. 

Fairchild Engine & Airplane Corp. 592 
Fairchild Recording Equipt. Co. 831, 833 
Fasstrom Co. 766, 768 
Federal Shock Mount Corp. 778 
Federal Telecommunications Labs., 

Federal Telephone & Radio Co. 
877, 879, 881, 883, 885, 887, 889, 891, 893 

Feedback Controls, Inc. 43 
G. Felsenthal & Sons Inc. 22 
Ferranti Electric, Inc. 24 
Ferris Instrument Co. 265, 267, 269, 271 
Ferroxcube Corp. of America 340 
Filtors, Inc. 840 
The Filtron Co., Inc. 649 
T. R. Finn & Co., Inc. 421 
Ford Instrument Co. 

Div. of Sperry Corp. 748 
The Formica Company 835, 837 
Freed Transformer Co., Inc. 522. 524 
Frequency Standards 332 
Furst Electronics, Inc. 416 
The Fusite Corp. 824 
G -M Labs., Inc. 61 
Gabriel Electronics Div. 

The Gabriel Labs. 193, 195 
The Gamewell Co. 716 
Gates Radio Co. 157, 159. 161, 163, 165 
General Communication Co. 724 
General Electric Co. 174 -196 
General Electric Co., Ltd. of England 97 
General Hermetic Sealing Corp. 803 
General Instrument Corp. 355 
General Precision Lab., Inc. 152, 154 
General Radio Co. 251, 253, 255 
General Transformer Co. 359 
Germanium Products Corp. 
Gertsch Products, Inc. 204 
G. M. Giannini & Co.. Inc. 117, 119 
Globe Industries, Inc. 612 
John Gombos Co., Inc. 573, 575 
Good -All Electric Mfg. Co. 75 
B. F. Goodrich Sponge Prods. Div. 

B. F. Goodrich Company 382 
Goodyear Aircraft Corp. 316, 318 
Gorham Mfg. Co. 32 
Gorn Electr. & Aircraft Controls Div. 

Gorn Electric Co. Inc. 49 
Grant Pulley & Hardware Corp. 301, 303 
Grayhill 743 
Green Instrument Co., Inc. 243 
The Greenleaf Mfg. Co. 40 
Gremar Mfg. Co., Inc. 50 
Guardian Electric Mfg. Co. 582, 584 

655 
686 
577 
482 

677 
549, 551 

477 
723 
792 
627 

785 
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Convention 
Gudebrod Bros. Silk Co., Inc. 737 
The Gudeman Company 407 
Gulton Mfg. Corp. 850 
Hammarlund Mfg. Co., Inc. 411. 413 
Handy & Harman 44 
Hastings Instrument Co.. Inc. 

Engineering and Res. Div. 110 
The A. W. Haydon Co. 570, 572 
Haydu Brothers Div. 

Burroughs Corp. 
335 Heath Company 

Heiland Div. 
Minneapolis -Honeywell Reg. Co. 364 

Heinemann Electric Co. 365 
Heldor Mfg. Corp. 863 
Helipot Corporation 756, 758 
Heminway & Bartlett Mfg. Co. 888 
Henry and Miller Ind. Inc. 307 
Heppner Mfg. Co. 854 
Hermetic Seal Products Co. 199 
Hetherington, Inc. 330 
Hewlett -Packard Co. 248, 250 
Hickok Elec. Instrument Co. .158, 460 
High Vacuum Equipment Corp. 310 
Hitemp Wires, Inc. 609 
Honeycomb Co. of America, Inc. 604 
Harvey Hubbell, Inc. 406 
Hudson Tool & Die Co., Inc. 472 
Huggins Labs., Inc. 5 
Hughes Aircraft Co. 753, 755, 757 
Hycon Mfg. Co. 735 
Hycor Company. Inc. 369 
I -T -E Circuit Breaker Co. 576 
Illinois Condenser Co. 422 
The Indiana Steel Prods. Co. 523 
Induction Motors Corp. 734 
Industrial Accessories, Inc. 91 
Industrial Hardware Mfg. Co., Inc. 579 
Industrial Instruments, Inc. 637 
Industrial Test Equipt. Co. 309 
Industrial Timer Corp. 100 
Industrial Transformer Corp. 31 
Infra Electronic Corp. 9 
Instrument Components, Inc. 

Div. of Belock Instrument Corp. 7 
Instrument Specialties Co., Inc. 867 
Instruments for Industries, Inc. 741 
Insulated Circuits. Inc. 18 
Insulating Fabricators. Inc. 47 
Insuline Corp. of America 430 
International Business 

Machines Corporation 77. 79 
International Electronics Res. Corp. 813 
International Electronics Corp. 841 

Theatre II 
International Instruments. Inc. 763 
International Nickel Co., Inc. 

173, 175, 270, 272 
International Pump & Machine Wks. 784 
International Rectifier Corp. 730 
International Resistance Co. 553, 555 
J -B -T Instruments, Inc. 205 
JFD Mfg. Co.. Inc. 123 
B. Jackson Co. Electr. Div. 92 
James Vibrapowr Company 658 
Jan Hardware Mfg. Co., Inc. 83 
Jennings Radio Mfg. Corp. 436 
M. C. Jones Electronics Co. Inc. 685 
Kaiser Metal Prods, Inc. 

Aircraft Div. 16 
Karp Metal Products Co. 

Div. of H & B American Mach. Co. 349 
C. B. Kaupp & Sons 720 
Kay Electric Co. 242, 244, 246 
Kay Lab 261, 263 
Kearfott Company, Inc. 156 
Keathley Instruments 66 
Kemtron Electron Prods., Inc. 479 
D. S. Kennedy & Co. 64 
Kenyon Transformer Co., Inc. 541 
Kepco Labs. 342, 344 
Kester Solder Co. 521 
Ketay Mfg. Corp. 629, 631 
Keystone Products Co. 804 
Keystone Electronics Co. 736 
Kimble Glass Company 142, 144 
Kings Electronics Co.. Inc. 506, 508 
The James Knights Co. 516 
Kollsman Instrument Corp. 790 
Krengel Mfg. Co., Inc. 95 
Krohn -Hite Ins r. Co. 201 
Kulka Electric Mfg. Co.. Inc. 425 
Kupfrian Mfg. Co. 470 
Lab. for Electronics. Inc. 229, 231, 326, 328 
Lambda Electronics Corp. 467, 469 
Lambda -Pacific Engineering, Inc. 386 
Langevin Mfg. Corp. 620, 622, 624 
Circuitron Div. 

LaPointe Electronics Inc. 285 
Lavoie Labs., Inc. 400, 401. 500 
Lee Labs.. Inc. 815 
G. H. Leland, Inc. 118 
P. M. Lennard Co.. Inc. 21 
Lepel High Freq. Labs. Inc. 832 
Lewyt Mfg. Corp. 116 
LIECO, Inc. 380 
Linear Equipt. Labs., Inc. 786 
Littelfuse, Inc. 525 

(Continued on page 132) 
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New Electronic Products at 
Technical resumes, illustrations and booth numbers 

Booth 605 Adhesive Film 

"Permacel" 18 adhesive film 2 Mil - 
green is a thermosetting unsupported 
adhesive film supplied on a paper in- 
terliner said to have many advantages 
over liquid or paste adhesives. Its 

dry film form avoids messiness and 
time is not lost waiting for solvent 
evaporation. Adherence is assured at 
the glue line and visibility provides 
control over lamination. Absence of 
solvents provides better and safer oper- 
ating conditions. Can be die -cut or 
preformed. Permacel Tape Corp., New 
Brunswick, N. J. -TELE -TECH & 
ELECTRONIC INDUSTRIES. (Ask for 
4 -29) 

Booth 752 -75 Frequency Meter 

The Model 5571 frequency meter in- 
corporates 6 instruments without plug - 
ins. It features a 0 -42 Mc frequency 
meter -extendable to 515 Mc; a fre- 
quency ratio meter, a 0 -1 Mc period 
meter, a 1.0 µsec to 10' sec time in- 
terval meter, a 0 -2 Mc events /unit time 
meter, a 1 Mc counter. Has di- 
rect connections to digital -to -analog 
converter, or data converters for IBM 

card punches, electric typewriters, tele- 
metering systems, etc., provisions for 
external frequency standard output. 
Berkeley Div., Beckman Instruments 
Inc., 2200 Wright Ave., Richmond 3, 
Calif. -TELE -TECH & ELECTRONIC 
INSTRUMENTS. (Ask for 4 -32) 

84 

Booth 549 -55 Klystron 

The 3K50,000LQ high power UHF 
klystron, in CW operation at 850 -1,050 
Mc, delivers 10 kw output with only 
10 w. drive power -a power gain of 
1,000 times. The unit features resonant 

cavities completed outside the vacuum 
system which is free from circuitry and 
enables easy wide range tuning and 
input coupling adjustment. The tube 
adds to the "Eimac" power klystrons 
to give high power at UHF from 470 
Mc to 1050 Mc. Complete circuit com- 
ponents are also available. Eitel -Mc- 
Cullough, Inc., San Bruno, Calif. - 
TELE -TECH & ELECTRONIC IN- 
DUSTRIES. (Ask for 4 -35) 

Booth 51 -53 -55 "Univac" 
A small working model of the "Uni- 

vac" high -speed printer exhibited ex- 
plains the unit. Also exhibited is the 

magnetic -core storage matrix now be- 
ing used in the "Univac Scientific" 
and the electroacoustic delay line used 
in the Remington "Univac." Remington 
Rand, Inc., 315 Fourth Ave., New York, 
N. Y. -TELE -TECH & ELECTRONIC 
INDUSTRIES. (Ask for 4 -41) 

MORE TECHNICAL INFORMATION 
describing the new products presented 
here may be obtained by writing on 
company letterhead to New Products 
Editor, TELE -TECH & ELECTRONIC 
INDUSTRIES, 480 Lexington Ave., New 
York 17, N.Y., listing numbers given at 
end of each item of interest. Please 
mention title of position held. 

Booth 220 Sweep Generator 

Model #780 Special "Do -All" elec- 
tronic sweep generator is available 
for checking TV community antenna 
systems and alignment of front -end TV 
circuits. A new, 34 Mc sweep width 

00-AU 

having amplitude linearity within +2 
db at 54 to 88 Mc has been incorpo- 
rated. Other provided features are con- 
tinuous tuning -with no skips, triple - 
shielded high -quality attenuator with 
push -button fixed positions in addition 
to additive combinations. SWR held at 
approximately 1. Discontinuity due to 
mismatch is minimized. Radio City 
Products Co., Inc., Easton, Pa. -TELE- 
TECH & ELECTRONIC INDUSTRIES. 
(Ask for 4 -31) 

Booth 458-460 Tube Tester 

The model 700 laboratory tube 
tester can be operated in two ways: 
One, by making use of ac null method 
of measurement in which capacitance 
and resistance errors have been elimi- 
nated; two, by direct reading on a 
meter. The null method, the more ac- 
curate, is recommended when sufficient 
time is available. The faster direct 
reading method, which can be used 

for tube production testing, involves 
merely reading a built -in tube trans- 
conductance meter scale. The Hickok 
Electrical Instrument Co., 10514 Du- 
Pont Ave., Cleveland 8, 0.-TELE- 
TECH & ELECTRONIC INDUSTRIES. 
(Ask for 4 -40) 
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IRE National Convention 
for products to look for at this year's show. 

Booth 226 -228 Potentiometer 
The Type PD -2 dielectric potentio- 

meter is designed for manual control 
and is arranged for panel mounting. 
The output in decibels is linearly re- 
lated to control shaft rotation angle, 

therefore, the device is referred to 
as a logarithmic potentiometer. Fre- 
quency range is 20 crs to 10 me. Vari- 
able loss range is 25 db (17.8 -to -1 
voltage ratio). Linear within 0.25 db 
over 20 db of range. Minimum initial 
loss (maximum output) is 8 db (2.51 - 
to-1 voltage ratio). Technology Instru- 
ment Corp., 531 Main St., Acton, Mass. 
-TELE -TECH & ELECTRONIC IN- 
DUSTRIES. (Ask for 4 -38) 

Booth 233 -235 Thermocouple Gauge 

Type TG -029 single -station thermo- 
couple gauge supersedes type TG -02. 
The new unit employs printed cir- 
cuitry to improve stability. The meter 
scale is nonlinear and calibrated for 
air. Reading from right to left, the 
highest indicated value is 1,000 microns 
with 5 microns as the lowest. Zero 
drift has been reduced to the absolute 

minimum by using a lower heater 
current to decrease the rate of thermal 
decomposition of organic vapors within 
the tube. Power, 115 v., 60 cps, ac. 
Consolidated Vacuum Corp., Roches- 
ter 3, N. Y. -TELE -TECH & ET.EC- 
TRONIC INDUSTRIES. (Ask for 4 -39) 

Booth 174 -196 Print Wire Board 

An animated cross section of the GE 
`Thru -Con" print wire board is ex- 

hibited that illustrates the through 
plating and resulting solder connec- 
tions. Other items shown include fer- 

rites, resistor capacitor networks, delay 
lines and delay sticks, "Kor -Les Cool 
Blue" resistors, and precision metal 
parts. Featured also is the new GL- 
6442, 2 -% in. long, metal and ceramic, 
lighthouse tube of radically different 
design, and the GL- 2C39 -B for oscil- 
lator, power amplifier, and frequency 
multiplier applications up to 25 me. 
Other tubes exhibited are the GL- 
6019, GL -6182, GL -6183, GL -6251, GL- 
6283, and GL -6299, and the "Series 
600 ". General Electric Co., Electronics 
Div., 1811 Lemoyne Ave., Syracuse, 
N. Y. and Tube Div., Schenectady, 
N. Y. -TELE -TECH & ELECTRONIC 
INDUSTRIES. (Ask for 4 -33) 

Booth 554 Electronic Components 
"Amrecon" all purpose relays, shown 

for the first time, are ruggedly designed 
to give the maximum in precision per- 
formance, dependability, and long life. 
Also shown is the complete line of 
Ohmite vitreous enameled power type 
wire -wound resistors and rheostats. 

Many types of precision resistors, r -f 
chokes, and MIL type resistors, and a 
complete line of rotary power ac tap 
switches are also displayed. Ohmite 
Manufacturing Co., 3601 Howard St., 
Skokie, 111. TELE -TECH & ELEC- 
TRONIC INDUSTRIES. (Ask for 4 -36) 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 

Booth 221 Pulse Instruments 

The Model 4120A variable pulse gen- 
erator is designed for the generation 
of variable delay and width pulses up 
to 330 xc. Also displayed is the Model 
3420A pulse oscillator that provides 

half- period related trigger pulses - 
variable and direct indicating -from 
100 cps to 3.3 Arc. Featured among the 
exhibits as well are several newly 
developed analog and digital time de- 
lay generators, and various block - 
unitized precision pulse generators. 
Electro- Pulse, Inc., 11811 Major St., 
Culver City, Calif. TELE -TECH & 
ELECTRONIÇ INDUSTRIES. (Ask for 
4 -30) 

Booth 13 Germanium Rectifier 

Model G 125 -25 is a germanium rec- 
tifier do power supply that contains no 
moving parts. Has inherent regulation 
of 4% from no load to full load. Speci- 
fications: DC output, 125 v. at 25 amps. 
AC input, 230 v., 60 cps, 3 phase. Rip- 
ple 5% RMS. Efficiency, 94 %. Power 
factor, 98 %. Cooling, convection. 
Weight, 125 lbs, approximately. Dimen- 
sions, 22 x 15 x 19 in. Tap switch ad- 
justs output voltage over the range 

115 -125 v. for normal line and load 
variations. Metering, 4 -% in. ammeter 
and 4 -1 voltmeter, 2% accuracy. Per- 
kin Engineering Corp., 345 Kansas St., 
EL Segundo, Calif. -TELE -TECH & 
ELECTRONIC INDUSTRIES. (Ask for 
4 -37) 
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Frequency Multipliers and Converters 

ABSTRACT 
The development of compact, highly 

stable frequency multiplier chains and 
converter systems for monitoring and 
extending the primary standard of fre- 
quency is described. Multipliers using 
dual triodes, which gave best overall 
performance, are described in detail. 
Pentode and diode -pentode multiplier 
methods which gave somewhat in- 
ferior performance are considered 
briefly. Useful converter and amplifier 
circuits and a cavity type multiplier - 
converter unit for extending the fre- 
quency range, or comparison sensitiv- 
ity, to 1000 Mc are also discussed. A 
brief description of auxiliary equip- 
ment and applications is given. 

THE measurement and intercom - 
parison of high- precision fre- 

quency standards of the type now 
widely used in technical and scien- 
tific work is greatly facilitated by 
the use of frequency multiplier and 
converter systems. Because of the 
high sensitivity generally required, 
the phase stability and output wave 
purity of the frequency multiplying 
chains must be as high as possible 
for best results. Other uses for high- 
ly stable frequency multipliers are 
in extending frequency standards 
into the microwave region and in the 
control systems of atomic clocks. 

An experimental program was 
conducted in the High Frequency 
Standards Laboratory of the Na- 
tional Bureau of Standards to de- 
termine which of several types and 
arrangements of harmonic genera- 
tors and filter networks were most 
suitable for use in intercomparing 

System for extending operational range of frequency 
standards proves valuable tool in precision work. 
Circuit design and auxiliary equipment described 

the primary frequency oscillators 
and resonators. In making precise 
frequency comparisons between 
pairs of oscillators, such as the 
100 -kc frequency standards now in 
general use, several possible meth- 
ods are available. 

In one method, each of the two 
frequencies to be compared is mul- 
tiplied to a high harmonic frequency 
and the difference frequency, ob- 
tained from a converter, is meas- 
ured or recorded. With this method 
bandwidth limitations are the same 
in all stages and frequency devia- 
tions of as much as 1% may be 
handled easily. The use of cascaded 
decade frequency multiplier stages 
permits observation of the difference 
frequencies at any decade level con- 
sistent with the degree of precision 
required in a given case. It also ex- 
tends the range of calibration fre- 
quencies into the increasingly im- 
portant UHF band. The frequency 
multipliers described were designed 
for use in this manner. 

Design Cun Sid wations 

The general design aims were to 
eliminate or reduce many of the dif- 
ficulties found in previously used 
frequency multipliers. The more 
serious of these were hum modula- 

Br 
JOHN bi. SHAULL 
National Bureau 

of Standards 
Washington, D.C. 

tion from filament and plate supply 
power, multiplier sidebands caused 
by insufficient rf filtering in the in- 
termediate multiplier stages, and 
phase instabilities caused by inade- 
quate shielding and decoupling 
from external interference. Other 
desired improvements were the 
elimination of the need for critical 
input or bias adjustments, reduc- 
tion of microphonic instability and 
temperature sensitivity of the tuned 
circuits, and protection against 
overloading in case of loss of input 
excitation or improper output load- 
ing. 

The principal requirement was to 
obtain the highest possible phase 
stability, or freedom from internally 
generated random or periodic phase 
shifts and noise. Also, the ability to 
give long uninterrupted service un- 

Fig. l: (I) Top view of dual- triode frequency multiplier and converter chassis. Fig. 2: (r) Underchassis view of unit 
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Fig. 3: (I) Circuit diagram of dual triode frequency multiplier. Fig. 4: (r) Diode converter driving cascaded dual- triode amplifier 

der continuous use was considered 
highly desirable. This was assured 
by operating all tubes and compo- 
nents well below rated capacity. Ex- 
ternal ac power supplies of regu- 
lated type were used to isolate the 
principal sources of heat and to re- 
duce the coupling of stray magnetic 
fields into the filter networks from 
the power transformers and chokes. 
Two frequency multiplier chains, 
100 kc to 100 mc, and a converter-. 
amplifier giving the difference fre- 
quency between the 100 mc outputs 
were installed in a completely 
shielded single unit along with 
separate power -lead filters for each 
multiplier chain. 

For the frequency multiplier 
chains, biased germanium diodes 
with class -A amplifiers, and elec- 
tron -tube harmonic generators of 
triode and pentode types were tried, 
in a variety of circuit arrangements, 
in the order listed. The diode type 
of multiplier chain offered a new 
approach, with the possibility of 
many desirable features such as 
compactness, low -level operation, 
small power consumption and mini- 
mum number of tubes. After con- 
siderable effort to optimize per- 
formance, it was still inferior to 
that of several tube multipliers al- 
ready in operation and the other 
types were then tried. The multi- 
plier chains using dual- triode har- 
monic generators gave the best 
over -all performance and are de- 
scribed in detail. Brief descriptions 

of the other types are also given, 
including relative comparisons of 
performance. 

Dual- triode Frequency 
Multiplier R Converter 

The physical details of the dual - 
triode frequency multiplier and 
converter chassis are shown in Figs. 
1 and 2. The unit contains two iden- 
tical frequency multiplier chains lo- 
cated on the left and right sides and 
a centrally located converter- ampli- 
fier arrangement. The rear com- 
partments contain power supply 
terminals and separate rf power - 
lead filters for each multiplier chain. 
Each of the decade multiplier stages 
and the converter -amplifier are 
constructed on separate U- channel 
subchassis. These chassis are wired 
and adjusted as separate units and 
then assembled in the main chassis 
with tubes and connectors fitting 
through standardized clearance 
holes. The input and output jacks 
are used directly as wiring termi- 
nals, simplifying construction and 
eliminating the need for a number 
of shielded leads within the unit. 
The folded method of assembling 
the multiplier stages in the main 
chassis permits use of short inter- 
connecting rf leads, including the 
external 100 -mc coaxial leads nor- 
mally used to connect the converter 
inputs. 

The subchassis are separated a 
small amount to avoid intermittent 

contact noise effects and to reduce 
coupling between stages through 
circulating ground currents. Heavy 
shield barriers are placed on each 
side of the converter -amplifier to 
stiffen the chassis and permit use of 
separate subbottom covers, or the 
installation of waveguide- below- 
cutoff channel barriers on the bot- 
tom cover. These precautions were 
found to be unnecessary as no mu- 
tual coupling between channels was 
observed with the bottom cover on 
or off. However, operation of the 
unit during tests with the chassis 
ungrounded caused an undesirable 
phase modulation, which resulted 
from the common electrostatic 
coupling between channels at the 
100 -kc input transformers. 

Theory of Operation 

Electron tubes operated as class -C 
amplifiers are the most widely used 
type of frequency multiplier. Grid 
excitation is supplied at a relatively 
high amplitude along with a high 
grid bias, so that plate current flows 
in short pulses only when the in- 
stantaneous grid voltage is above 
plate- current cutoff. A parallel -res- 
onant circuit, tuned to the desired 
harmonic, is used as the plate - 
coupling element, which presents the 
proper load impedance at the out- 
put frequency and a very low im- 
pedance at the other harmonic fre- 
quencies. The amount of power 
contained in the plate- current pulses 
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Frequency Multipliers (Continued) 
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Fig. S: Block diagram of multiplier- converter and power supply, Including r -f line filters 

at a given harmonic is largely de- 
termined by the angular period 
during which plate current flows, 
and to a much lesser extent by the 
nonlinear characteristic of the tube 
and the effect of grid current. The 
theory and design of electron -tube 
harmonic generators have been well 
described in the literature. 

The plate circuit impedances and 
conduction angles used in the triode 
frequency multipliers agree gener- 
ally with the accepted conventional 
values for obtaining a maximum 
percentage of harmonic output. Each 
stage is adjusted to have a reason- 
able plate swing while supplying 
only enough power to make up for 
the loss in the filter network and to 

Fig. 8: Exploded view of cavity filter 

drive the succeeding stage. The bal- 
anced method of harmonic genera- 
tion, used both in the doubler and 
quintupler stages, simplifies the fil- 
tering problem by greatly reducing 
the first pair of sidebands resulting 
from the driving frequencies. Thus 
fairly simple filter networks give 
very high attenuation to all side - 
bands and greatly reduce phase 
modulation associated with unsym- 
metrical sideband coupling. Because 
of the rather high operating Q of 
the tuned filter circuits (ranging 
between 50 and 100) and the occur- 
rence of power pulses each cycle 
for the doublers and each two and 
one -half cycles for the quintuplers, 
the decay in tank voltage between 
pulses is small. This aids the phase 
stability and makes operation less 
critical to tuning discrepancies that 
might occur in the filters. 

Construction Details 
The circuit diagram for the dual - 

triode frequency multiplier is shown 
in Fig. 3. Details of the tuned trans- 
formers and coupling networks are 
given in Table I. The physical di- 
mensions of the cores listed are not 
especially significant, the sizes be- 

Tuned Transformer 

TABLE I 

Data for Triode Frequency Multiplier 
Trans 
No. 1 

Freq 
Mc 

Core 
Material µ 

Toroid Size (In) 
OD ID H 

Turns 
Pri Sec 

Coil 
Q 

CT 

µµf 
Cvar 
µµf 

1 0.1 Ferrite 1100 1.00 0.50 0.40 30#28 200#30 22 (distil none 
2 0.2 Molyperm 60 1.06 0.60 0.45 140 #28 108#30 70 386 7 -45 
3 1 Pwd. Iron 8 1.00 0.50 0.70 80 #28 4 #28 195 200 7 -45 
4 1 Pwd. Iron 8 0.50 0.19 0.50 4 #28 60 #34 150 331 7 -45 
5 2 Pwd. Iron 8 1.00 0.50 0.70 40 #28 54 #28 110 103 7 -45 
6 10 Pwd. Iron 8 1.06 0.60 0.45 24 1122 21122 180 28 7 -45 
7 10 Pwd. Iron 8 0.50 0.19 0.50 1 1128 20 1/30 100 34 7 -45 
8 20 Textolite 1 0.62 0.25 0.50 30 1128 2 1128 110 13 1.5 -7 
9 20 Textolite 1 0.62 0.25 0.50 2/128 38 1/28 110 13 5 -20 

10 100 Textolite 1 0.62 0.38 0.19 16 #24 none 115 10 3 -13 
11 100 Textolite 1 0.62 0.38 0.19 16/{24 1 #28 115 10 3 -13 
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ing those available or conveniently 
adaptable. Each decade stage con- 
sists of a push -push doubler and a 
push -pull quintupler using type 
2C51 tubes. These tubes are well 
suited for use in balanced multiplier 
circuits over a wide range of fre- 
quencies and have pin connections 
more suitable than some of the other 
types considered. The type 5670, a 
high reliability equivalent of the 
2C51, is also available. 

Toroidal transformers with cores 
of appropriate material for the fre- 
quencies, which range from 100 kc 
to 100 mc, and adjustable ceramic 
trimmer capacitors are used en- 
tirely in the filtering and coupling 
networks. High Q filter circuits are 
used, although operating Q values 
beyond about 100 are likely to be 
more sensitive to thermal detuning 
and more apt to require readjust- 
ment when tubes are changed. Also 
higher Q values might limit the 
bandwidth excessively for certain 
applications. 

In addition to serving as fre- 
quency multipliers the first two 
stages operate as effective limiters, 
giving nearly constant 1 -mc output 
for 100 -kc input levels between 1 

and 10 volts. The nominal output 
available from the driving oscilla- 
tors is 3 volts from balanced 100 - 
ohm lines. The multiplier input im- 
pedance is about 2000 ohms; thus it 
may be connected periodically to 
100 -kc sources having other loads 
without causing appreciable voltage 
changes. It is in the first few stages, 
also, that the greatest phase stability 
is needed, as any phase or frequency 
modulation generated in them is 
multiplied in all of the succeeding 
stages. The balanced doubler input 
aids in obtaining the highest phase 
stability at the most important point 
in the chain and, because of the 
high multiplication efficiency, serves 
most effectively as a limiter. 

Harmonic Content 
If cutoff bias voltage, or a 180° 

conduction angle, is used in a push - 
push doubler, the plate current 
pulses in the tank circuit have a 
wave shape and harmonic content 
closely similar to that obtained 
from a full -wave rectifier. For this 
condition, the peak amplitude of the 
second harmonic component for 
each triode is about 21% of the 
peak plate- current amplitude. A 
maximum second harmonic content 
of about 28% occurs at a conduction 
angle of about 120 °, while at 60° a 
content of 20% is still available. By 
using a high value of grid bias re- 
sistance the grid circuit acts similar 
to a peak reading voltmeter with 
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Fig. 6: (I) Arrangement for studying random phase fluctuations. Fig. 7: (r) Recording of beat frequency 

the grid going positive only a small 
amount. Thus the bias adjusts itself 
to the input level and varies the 
conduction angle so as to maintain 
fairly constant output over a con- 
siderable input range. The limiting 
feature is desirable to make the 
multipliers self adjusting over a 
wide range of separate source levels 
rather than to remove amplitude 
variations from a single input. Grid 
bias resistors of 100,000 ohms proved 
optimum for both the limiting and 
multiplying functions. Cathode bias 
resistors of 680 ohms permit the 
tubes in each stage to draw about 
the same plate current with or with- 
out excitation, protecting both the 
tubes and the power supply from 
overload in case of loss of input 
signal. 

Transformer Secondary 
The 100 -kc input transformer sec- 

ondary is self resonant and supplies 
about 15 peak volts at the push -pull 
tube grids with normal 3 -volt in- 
put. The plates are connected in 
parallel and operate into a tapped 
tuned impedance of about 30,000 
ohms, with a peak plate swing of 
about 120 volts. The secondary 
winding drives the grids of V., at 
about 90 peak volts. The tapped pri- 
mary on T., was provided to permit 
use of a more convenient value of 
tuning capacitor and still maintain 
the desired tube load at a reason- 
able tank Q. 

For quintupler operation the op- 
timum conduction angle is about 60 
degrees. The computed value of grid 
bias resistor for this angle with a 
plate voltage of 180 was 220,000 
ohms and this value proved more 
suitable. A plate -to -plate impedance 
of 100,000 ohms proved satisfactory 
and is approximately the value pre- 
sented by T, with one -half of the 
secondary loaded with 50 ohms. The 
peak plate swing of each triode 
when driving only the next stage is 

about 120 volts, and about one -half 
this amount with a 50 -ohm load 
connected at the 1 -mc jack. The 
computed plate circuit efficiencies of 
both the doubler and quintupler 
stages were about 40%. Measured 
values showed reasonably close 
agreement with the computed data. 

The resistors and capacitors 
shown in the plate leads of the 1 -mc 
stage were installed to stop a para- 
sitic pulse oscillation which occurred 
when the input was removed or be- 
low 0.5 volt. A two -stage sine wave 
oscillation developed in one of the 
four units constructed when the in- 
put was removed. It was eliminated 
by rewinding T -2 with two layers of 
nylon electrical tape between pri- 
mary and secondary windings, which 
reduced the capacitive coupling. 

The 1 -mc to 10 -mc stage follows 
the same general circuit and physi- 
cal layout as used in the first decade. 
The 200 -ohm balanced -line coupling 
between stages is provided to ac- 
commodate either balanced or co- 
axial distribution lines for special 
purposes where the decades are used 
separately. The 500 -ohm decoupling 
resistors in the lines give optimum 
grid drive and permit the tank cir- 
cuits to operate at higher Q without 

overcoupling. Filter L C ratios and 
tank impedances are somewhat 
lower in this decade stage as a con- 
stant input level is available and 
some loss in efficiency can be taken 
to gain better filtering effectiveness. 
Parasitic suppressor resistors are 
used in the grid and plate circuits 
as a precautionary measure al- 
though no oscillations occurred if 
these were shorted. 

Input Section 
The input section of the 10 -mc to 

100 -mc decade is similar to the pre- 
vious stages. The 20 -mc and 100 -mc 
filters are double tuned, with ap- 
proximately critical coupling, to give 
additional filtering in these stages. 
Precautionary parasitic suppressor 
resistors are used in the grid circuits 
as shown. Although the grid drive 
on the 100 -mc stage is adequate, the 
plate circuit efficiency of this stage 
is low. However, the available out- 
put of 10 to 20 milliwatts is sufficient 
for satisfactory operation of the con- 
verter unit. 

The tuned transformers in the fil- 
ter networks may be easily adjusted 
by connecting a dc voltmeter of 
20,000 ohms per volt or higher across 

(Continued on page 120) 

TABLE II 

Multiplier Sidebands and Harmonics at Output Jacks 
with Respect to Desired Outputs (Average for two Triode Units) 

1. 1 Mc, output into 50 ohms 
1 Mc ± 100 Kc 200 Kc 

db down 52 30 
Second harmonic, down 60 db; 

2. 10 Mc, output into 50 ohms 
10 Mc ± 100 Kc 200 Kc 

db down 71 58 
Second harmonic, down 55 db; 

3. 100 Mc, output into 50 ohms 
100 Mc ± 100 Kc 200 Kc 

db down 70 70 
Second harmonic, down 64 db; 

300 Kc 400 Kc 

62 36 
Third harmonic, down 64 db 

1 Mc 2Mc 
48 29 

Third harmonic, down 57 db 

1 Mc 2 Mc 
54 57 

Third harmonic, down 70 db 

2.1 volts, rms 
500 Kc 600 Kc 

74 46 

1.0 volts, rms 
3 Mc 4 Mc 

56 31 

0.7 volts, rms 
10 Mc 20 Mc 
65 72 
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Fig. h Rotating parabolic type reflector of 12 in. mesh was found to cause minimum loading on antenna driving and supporting mechanism 

ABSTRACT 
A knowledge of the wind loads de- 

veloped on radar antennas is essential 
to obtain optimum design in the driv- 
ing and supporting mechanism. The 
results of wind tunnel tests on a num- 
ber of radar antennas are presented 
and discussed in this article. The hori- 
zontal wind force on the antenna is 
seen to be a function of the type of 
reflector, the azimuth position, and the 
wind velocity. The torque required to 
rotate the antenna varies with the type 
of reflector, azimuth position, elevation 
angle, pivot location, rotating speed 
and wind velocity. In general, for a 
given antenna shape and size, a solid 
reflector surface develops a higher 
force and requires much higher 
torques to rotate at a given speed in a 
given wind velocity than a meah or 
slatted surface. A mears for correlat- 
ing such data is presented here. 

Aerodynamic Loading of 
In the design of the antenna driving and supporting mech- 
anism close attention must be paid to antenna config- 
uration, material, pivotal point and speed of rotation 

By DR. MELVIN MARK, 
Equipment Engrg. Div., 

Raytheon Mfg. Co., 
Newton 8, Mass. 

DURING the past few years the 
performance requirements for 

radar antennas have developed to 
the point where operation has been 
required in higher and higher ambi- 
ent wind velocities. Antennas have 
grown larger without de- emphasiz- 
ing the need for weight reduction. 

Fig. 2: Experimental solid reflector and torque measuring equipment in wind tunnel 

90 

To obtain the optimum design for the 
driving and supporting mechanism, 
a knowledge of the loads imposed on 
the antenna at the maximum wind 
velocities is necessary. 

The problem of estimating the 
horizontal wind force on a given an- 
tenna and the torque required to 
turn it at any rotational speed in a 
given wind velocity is an exceedingly 
difficult one. The aerodynamic prob- 
lems involved are considerably com- 
plicated by the configuration. Conse- 
quently, empirical methods appear 
to offer the quickest and most direct 
solutions. 

Not much concerning the antenna 
wind loading problem is available in 
the literature. Over the past few 
years some wind tunnel test data 
have accumulated at Raytheon Mfg. 
Co. These results form the basis of 
this paper. Since a good share of the 
testing was directed toward solving 
individual problems relating to a 
particular antenna a complete an- 
swer is not to be expected from this 
data. However, a number of inter- 
esting and valuable conclusions can 
be drawn and a step made toward 
the solution of the general problem. 

Definitions 

The term reflector as used here 
will refer to that part of the antenna 
that receives the electromagnetic 
energy from the power source and 
radiates it into space in the form of 
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Fig. 3: Slatted parabolic reflector, with t h-in. spacing, gave favorable results 

Radar Antennas 
a beam. From the standpoint of wind 
loading, it is a critical item in the 
antenna configuration. The reflectors 
discussed are pivoted to rotate in 
azimuth. Azimuth angle will refer 
to the angle, measured in the direc- 
tion of antenna rotation, that the 
beam makes with the zero position, 
the zero position being with the 
beam directed parallel to and into 
the wind. The pivot position in azi- 
muth is generally located in the 
plane of symmetry of the reflector. 
Pivot distance will indicate the hori- 
zontal distance measured in the 
plane of symmetry from the bottom 
of the reflector to the pivot in azi- 
muth. Elevation angle will refer to 
the angle the reflector makes with 
the vertical, positive when the re- 
flector points up, negative when 
down. 

Experimental Work 

There are many different types of 
radar antennas. The data available 
concerns radar systems which have 
a rotating parabolic type reflector 
similar in shape to that shown in 
Figs. 1, 2, and 3. Three types of re- 
flector surfaces are considered -solid 
(Fig. 2), screen or mesh (Fig. 1) 
and slatted (Fig. 3). 

Horizontal force measurements 
were made generally by mounting 
the reflector in the wind tunnel on 
a special stand which, by means of 
a conventional balance system, al- 
lowed the downwind and crosswind 
components of the force to be meas- 
ured. Data of this type on some 11 
reflectors in wind velocities up to 
100 mph are available. Of the 11 

reflectors, 7 were slatted (similar to 
Fig. 3) and 4 solid (similar to Fig. 
2). Their size varied with spans 
(horizontal distance measured across 
the reflector from tip to tip) from 
2 ft. to 7 ft. and heights (vertical 
dimension at center of reflector) 
from _8 in. to 5. ' -t. 

The torque measurements were 
made by mounting the reflector on 
a special pedestal which allowed the 
azimuth pivot location, or center of 
rotation, to be varied and measured 
torque. This pedestal was driven by 
a hydraulic motor and incorporated 
two independent sources for torque 
measurements. One consisted of the 
pressure drop across the hydraulic 
motor. This drop, measured by a 
sensitive strain gage element, was 
calibrated against the output torque. 
The second source of torque infor- 
mation consisted of two bars which 
transmitted all torque from the 
pedestal to the plate on which the 
reflector was mounted. Strain gages 
mounted on these bars were cali- 

o z 

brated to give torque at the plate. 
Both of these sources can be seen 
in the photograph of Fig. 2, the 
torque bars with attached strain 
gages being just below the plate and 
above the pedestal, and the element 
measuring pressure drop being 
across the hydraulic inlet and outlet 
lines shown at the bottom of the 
pedestal. Azimuth position of the re- 
flector was recorded every 18° of 
azimuth by means of a 10 -speed syn- 
chro and marker system. All data 
were recorded on a Sanborn Twin 
Viso Model 60 Recorder. Torque 
measurement data are available on 
4 reflectors: a solid reflector with a 
span of 90 in. and a height of 20 in. 
(Fig. 2); a screen reflector (Fig. 1) 
90 in. by 20 in. with a surface con- 
sisting of 1/2-in. standard expanded 
metal; a screen reflector 84 by 26 in. 
with a surface of 31e -in. expanded 
metal; and a slatted reflector (Fig. 
3) 84 by 26 in. with 0.040 by 0.43 -in. 
slats spaced 1/2-in. apart on centers. 
The torque tests were made at vari- 
ous pivot distances, elevation angles, 
wind speeds and rotating speeds. 

¡lesalts 

The equipment for measuring the 
horizontal force resulted in giving 
the downwind and crosswind forces 
on the reflector. The resultant of 
these components was a force which 
acted at some angle to the wind di- 
rection. The results of the tests on 
the 11 reflectors showed the result- 
ant force varies as the square of the 
wind velocity, and is a maximum 
when the reflector is at an azimuth 
angle of about 45 °. A typical re- 
sultant force curve is shown in Fig. 4. 

The results can be correlated 
through application of dimensional 
analysis. Consider a family of geo- 
metrically similar reflectors with the 
same type of surface. Their size can 
be characterized by some dimension 
L. The other important parameters 
are wind velocity V and air density 
o (neglecting viscosity on the as- 

Fig. 4: (I) Slatted reflector in 100 mph wind. Fig. S: (r) Torque. 'h -In mesh screen reflector 
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Aerodynamic Loading (Continued) 
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Fig. 6: Solid reflector in 60 mph wind 
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sumption the pressure forces are 
much larger than the skin - friction, 
due to flow separation). Since the 
maximum horizontal force Finax is of 
interest, the relationship is written 

f, (FMAX, V, L, p) = 0 (1) 
From the principle of dimensional 
homogeneity, a dimensionless prod- 
uct may be chosen and 

f, (FMA1 /3 p VZL2) = O 

consequently 
(2) 

FMMAx M p V2Lt = Constant (3) 

Eq. 3 may be rewritten 
FntAx = CF (% p V2D2H) (4) 

where CF, defined as a force coeffi- 
cient, is the constant for the family 
of geometrically similar reflectors 
with the same type of surface, and 
D and H are the span and height 
respectively. 

Deviations 

For the four solid reflectors tested, 
the average value for CF was 1.5; 
for the 7 slatted reflectors, with the 
slats (approximately 0.040 in. thick 
by 0.50 in. deep) at 0° angle of at- 
tack, CF was 0.7 for 33 in. slat spac- 
ing, 0.55 for 1 in. spacing. The ratio 
D/H varied approximately from 2 to 
5 for the reflectors considered. The 
deviation of individual values from 
the average was less than 20 %. As 
the slat spacing decreases from 3/s 
in., CF for the slatted reflector could 
be expected to increase and ap- 
proach the solid surface value, and 
similarly as the back or supporting 

structure tends to fill up the spacing, 
or as the angle of attack of the slats 
increases, a solid type surface is ap- 
proached. Although no data was ob- 
tained for a screen or mesh surface, 
it could be expected to have a CF 
value similar to the slatted for mesh 
openings comparable to the slat 
spacing. As the slat spacing, or mesh 
opening, increases from 1/z in., CF 
could be expected to be less than 
0.55. 

The torque measurements were 
obtained at various rotating speeds 
in different wind velocities for given 
pivot distances and elevation angles. 
The results can be correlated again 
by dimensional analysis. As before 
the parameters for the geometrically 
similar reflectors with the same sur- 
face are wind velocity V, air density 
p, and the characteristic dimension 
L, but now the rotating speed N is 
introduced, and the peak torque Tmax 
is of interest. The relationship is 
written 

fa (T.ux, V, N, L, p) = 0 (5) 

Again applying dimensional homo- 
geneity, two dimensionless products 
are chosen and 

(NL (TMnx!% P VZLa) = {, (6) 
V 

Rewriting Eq. 6 

TMAX = C. (% p V2D2H) (7) 

where CT is defined as a torque co- 
efficient and D and H are introduced. 
Consequently 

CT = f, (ND /V) (8) 
for a given configuration and re- 
flector surface, and the function may 
be obtained by plotting the results 
in the form of Eq. 6. Consistent units 
are to be used so that the parameters 
of Eqs. 2 and 6 are dimensionless. 

Pivot Position 

A search for the optimum pivot 
position (the pivot position resulting 
in minimum peak torques) on the 
four rotating reflectors showed the 
maximum torque occurring during 
a revolution varied approximately 
parabolically with the distance from 
the optimum position. The optimum 
pivot position varied with the eleva- 
tion angle, being closer to the re- 
flector as it elevated and presented 
a more symmetrical body. The rotat- 
ing torque data available from the 
measurements made on the %a in. 
mesh reflector (84 by 26 in. in height 
and span) were typical. For the 
reflector set at 45° in elevation, the 
pivot distance for minimum torques 

was approximately 1/z in.; at 0° it 
was 12 in.; for the reflector depressed 
to -13 °, the optimum distance was 
16 in. The tests with this reflector at 
rotating speeds of 8, 15, and 25 rpm. 
showed the optimum pivot position 
to be relatively independent of ro- 
tating speed. The torque coefficient 
for this reflector pivoted near its 
optimum, based on plotting the data 
in the form of Eq. 6, was found to 
be the same for the case of 0° eleva- 
tion and a pivot distance of 11.4 in. 
and the case of -13° elevation and a 
pivot distance of 14.8 in. This was 

CT = 0.037 -1- 33 (ND /V), (9) 

For the same reflector at 45° eleva- 
tion and a pivot distance of 1.67 in. 

CT = 0.028 + 33 (ND /V)2 (10) 

(Continued on page 161) 

TABLE 1- Dynamic Torque 
Measurements 

A. 1 /2 -in. Mesh Reflector; -14° elevation; 
pivot distance = 14.5 in.: 

V, N, Tm °n, 

MPH RPM in -lb. 
40 18.5 240 
50 18.5 320 
60 18.5 440 
70 18.5 550 
75 18.5 600 
80 18.5 680 

40 
50 
60 
70 
80 

10.6 
10.6 
10.6 
10.6 
10.6 

170 
230 
330 
420 
560 

B. 3 /16 -in. Mesh Reflector; -13° elevation; 
pivot distance = 14.8 in.: 

V, N, T,° °., 
MPH RPM in -lb. 

40 25 560 
60 25 800 
80 25 1060 

100 25 1600 

40 
60 
80 

100 

15 
15 
15 
15 

350 
540 
900 

1400 

C. Slatted Reflector (1 /2 -in. spacing); 
-13 -1/2° elevation; pivot distance = 

14.5 in.: 
N, 

RPM 

16.6 

V, 
MPH 

60 

T 
in-lb. 
360 

D. Solid Reflector; -16° elevation; pivot 
distance = 24 in.: 

V, N, 
MPH RPM in -lb. 

30 18.7 500 
40 18.7 680 

1100 
1950 
2500 

50 19 
60 19.9 
65 20.3 
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Fig. 1: Equivalent circuit diagram of 
amplifier lobe having a shorted input 

IT is a well -known fact that the 
input conductance of an ampli- 

fier tube at high frequencies, 
neglecting Miller Effect, results from 
two effects, cathode lead induct- 
ance feedback and cathode -to -grid 
transit -time. The input conductance 
due to cathode lead inductance is 
given by the expression' 

Gik = Gm w2 LK Cek 
where, 

Gm = transconductance of tube 
w = 2rf = radian frequency 
LK = inductance of cathode lead 
Co = grid- to-cathode capacitance 
The input conductance arising from 

transit -time effects is,: 
G,= KGmw2r22 

where, 
K = constant depending on electrode 

voltages and ratio of cathode - 
grid to grid -plate transit times. 

K = 0.1 in small tubes. 
= cathode- to-grid transit time. 

r = 10 -' second in small tubes. 
The total input conductance due 

to both effects is, then, 
G1 = Gm w2 LK Cek + K Gm w2 72 

This conductance is defined and 
measured with a short -circuit plate 
load. It should be noted that the 
input loading increases as the square 
of the frequency and with increase 
in cathode lead inductance. The 
derivation of Gfk assumes that, 

W2 LK (C,k + Co) « 1 

Go = 1 /r,« 
and G2 w2 LK, « 1 

where, 
C,k = plate -to- cathode capacity 
r, = plate resistance 
There seems to be nothing in the 

literature regarding the output con- 
ductance of a tube. An expression 
will now be derived for the output 
conductance (or apparent plate 
conductance), which shows a varia- 
tion similar to that of Gfk. Consider 
the equivalent circuit of Fig. 1, 
which shows the grid shorted to the 
cathode lead. 

Applicable Nodal equations are, 

Cathode - Inductance 

and Amplifier Output 
An analysis of effects on the tube output conductance 
at high frequencies. Mathematical expression derived 

TELE -TECH & ELECTRONIC INDUSTRIES April 

By 
NISSON SHER 
Research Div. 
Philco Corp. 

Philadelphia, Pa. 

i1 +Gme,= (G, +jw Co) e1 

(G, +jwC,k)e, Gm e, 
(Go + j w Co) et 

+ [G., + jw, (Co +C,k) + 1/3 w LK] e2 

Whence, 
it = (G, +j w Co) et (Gm' +j w CO) e, 
0= (G +jwC,k)e, 

[Gm' 
1 

+ + j w (Co + Co) + - e2 
j wL 

where, 
Gm' =Gm +G, 

The output admittance is given by: 

Y, = It = G, + j wC,k 
e, 

(G,, + j wCnk) (Gm' + j wC,k) 

Gm' + j w (Co, + C,k) + 1/j wLK 

Separation into real and imagi- 
nary parts yields the output con- 
ductance, 

¡¡ G.'2 w2LK2 +w2 LKC,k lw2LK(Cik +C,k) -1] G, +Gm'w2LKC,k (w2LKCik -1) 
G, =G 

This fact is of vital importance in 
the design of wideband amplifiers 
or power amplifiers and should be 
considered in all such cases. 

Two numerical examples follow 
to illustrate the magnitude of the 
effect and the excellent agreement 
between theoretical and experi- 
mental values. First consider the 
subminiature 5639 video pentode. 
The pertinent values used in the 
calculations were as follows: 

Gm = 9000 µmhos 
G = 20 µmhos (r, = 50,000 ohms) 
Csk = 9 µµf 
Cok = 5 µµf 
LK = 0.005 µh 
r = 10 -k sec. 
f = 150 sic. 

CALCULATED MEASURED 

R, = Gi = 860 ohms 934 ohms. 

R, = 
G 

= 450. 3900 ohms. 
, 

Power Pentode 

A second tube that was investi- 
gated is the miniature 5763 power 
pentode, with the following data: 

Gm = 7000 µmhos 

Gm" w2 I.KZ + [w' LK (CO + CO) - 112 

Subject to the conditions, 

w2 LK (Cak + CO) « 1 

G,«Gm 
Gm2 w2 LK2 « 1 

The output conductance becomes, 

G. = Go + Gm w2 LK Co, 

This result shows that the output 
conductance of the tube consists of 
the parallel combination of the 
plate conductance and frequency- 
dependent conductance resulting 
from cathode lead inductance. The 
latter has exactly the same variation 
a Gtk, with Co replacing Co. The 
apparent high- frequency plate re- 
sistance may thus be appreciably 
lower than the low frequency value. 

1955 

G, = 125 µmhos (r, = 8000 ohms) 
Co = 9 µµf 
Co = 4 µµf r = 10 -, sec. 
LK = 0.015 µh f = 150 Mc. 

CALCULATED MEASURED 

R; = 685 ohms 
R, = 2010 ohms 

750 ohms 
1900 ohms 

It is evident that agreement be- 
tween theoretical and measured 
values is of the order of 10 %, which 
is certainly adequate for any ampli- 
fier design considerations. It is fur- 
ther apparent that the high -fre- 
quency output resistance may be 
appreciably lower than the low - 
frequency, or data sheet, value. 
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Fig. 1: Standard camera and test card 

By A. V. J. MARTIN, 
Editor, Television, 

42 Rue Jacob, 
Paris, France 

HAVE you ever asked yourself 
why the TV picture is a quad- 

rangle whose sides are in the ap- 
proximate ratio of 3 to 4? 

If you think that it is because of 
the motion picture standard, you 
are right, but you have only re- 
placed the problem by a new one. 
At the beginning of the movies, the 
choice was wide between a great 
number of different aspects. Un- 
doubtedly, commercial or industrial 
considerations came into play, but 
it remains that the actual aspect 
ratio was chosen on an essentially 
aesthetic basis. It was known as far 
back as the ancient Greeks that cer- 
tain aspects are more pleasant to 
look at and lend themselves easily 
to special composition effects. They 
thus contribute to the artistic ap- 
peal of a picture and help to con- 
vey the meaning of the subject. 

The 3:4 rectangle is one of those 
aspects, and it was sensible to choose 
it -for movies at first, and then 
for TV. 

Scanning 

Starting with a rectangular pic- 
ture, it was logical to think of scan- 
ning it by a combination of orthog- 
onal movements -the classical hori- 
zontal and vertical sweeps. 

It is not at all certain that this 
constitutes the best method, and its 
principle has been put in question 
several times these last years. 

However, the official standards of 
all the TV stations in the world are 
based on the two rectangular 
sweeps, and, barring some revolu- 
tionary discovery (such as non- 

New Design in Closed- 
Spiral scanning method offers significant advantages 
over conventional TV transmission, notably lower 
power requirements and more efficient use of lenses 

scan TV), it is too late to try and 
modify it. 

What are the drawbacks of the 
standard scanning? As the displace- 
ments should be linear, the wave- 
form in use is the familiar sawtooth, 
which is not as easy to use as long 
habit would lead us to believe. Suf- 
fice it to recall the difficult problems 
of linearity and flyback high volt- 
ages. 

Effectively, it should be borne in 

Fig. 2: (I) Limits of the usable circles. Fig. 3: 

mind that the usual scanning pre- 
sents a double discontinuity, at line, 
and frame scanning rates. These dis- 
continuities are made necessary by 
the fact that the sweep does not end 
where it begins, and that it has to 
fly back to the starting point each 
time a sweep is completed. Despite 
all efforts, there is a minimum 
duration for these two flybacks, 
owing to practical and economical 
considerations. In the usual stand- 
ards, the allotted flyback times are 
of the order of 10% for vertical and 
16% for horizontal sweep. 

It then becomes necessary to in- 
troduce blanking signals to suppress 
the flyback lines. 

What is more, the actual useful 
time is reduced to 90% in vertical 
and 84% in horizontal. Hence, the 
total useful part is 0.9X0.84= 0.774, 
or under 78 %. 

In these times of ether crowding, 
bandwidth reduction and informa- 
tion theory, this seems rather inef- 
ficient. 

Have you ever stopped to think 
of the tremendous complexity due 

to the absolute necessity of rigor- 
ously synchronizing the receiver's 
and the transmitter's sweeps? 

A good part of the available 
transmitter power is lost in the sync 
signals; the sync generators are 
costly and complex, the receiver 
embodies one or more sync separa- 
tors, clippers, comparators, etc. 

If only such a complexity was 
paid for by absolute efficiency! But 
such is not the case. . . . 

: ;pail llll ;,Illll a! ,,, ,uggIIlll ugl 

Ñvsomsec., 

(r) Waveform Is a sawtooth modulated 15 kc signal 

It can easily be understood that 
it is difficult to change the telecast- 
ing standards, owing to the aesthetic 
considerations and to the fact that 
it is practically impossible to modify 
radically a world accepted standard. 

It is more difficult to see why such 
standards should be adopted for in- 
dustrial television. 

Of course, the temptation was 

Fig. 4: Spiral scanning -greatly expanded 

ÿl 
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Circuit Television 
great to simply adopt the telecast- 
ing methods and techniques. One 
then felt on solid and familiar 
grounds; the special parts were 
easily found: almost no important 
design and development was neces- 
sary, etc. 

But such a solution, even if it sat- 
isfies laziness, opposes the most ele- 
mentary logic. Since in the new field 
of ITV everything is still permitted, 
here is the time to think over the 
problem again, and try to find more 
rational approaches. 

Rectangle vs. Circle 

If the rectangular picture is sat- 
isfying on aesthetic grounds, it leads 
to a bad utilization of lenses, pick- 
up tubes, and receiving kinescopes, 
which all have a circular symmetry. 
It must be remembered that this re- 
mark led to the making of rectangu- 
lar tubes especially adapted to the 
standard. 

Moreover, in the usual picture, the 
interest lies in the center part, and 
it is usual practice to cut off the 
corners, and even part of the sides, 
by using a picture size larger than 
the mask opening. 

All this points to the following 
conclusion: from a purely utilitarian 
point of view, a round picture has 
much to recommend itself. 

Spiral Sweep 

A spiral sweep (see Fig. 4.) of- 
fers several interesting advantages. 
It scans continuously, and the hori- 
zontal flyback, with its attendant 

surges, oscillations, and loss of time, 
has disappeared. The necessary 
waveform is a simple sinusoid, easy 
to create and manipulate. The usual 
synchronizing system is replaced by 
a simpler and rigorous locking. 

To maintain the apparent con- 
tinuity of moving pictures, it is still 
necessary to repeat the spiral scan- 
ning at a rate of 50 CPS and this con- 
stitutes the equivalent of frame 
sweep. 

However, two important advan- 
tages are secured; one concerns the 
flyback time, which can easily be 
kept well under 3 %, and the other 
lies in the synchronizing method. 

Compared to the 22% loss of time 

abandoned for a polar type, how can 
the spiral be obtained? 

The familiar Lissajous figures 
show that, by combining two sinu- 
soidal deflections of the same fre- 
quency, an ellipse appears on the 
screen. Under certain conditions, 
this ellipse reduces to a circle. 

At zero amplitude of the sinusoids, 
this circle itself reduces to a point, 
called the zero point, at the center 
of the screen. 

Spiral Trace 

If the amplitudes of the two 
sinusoids are then increased simul- 
taneously and linearly, the circle di- 
ameter will increase regularly, and 
the spot will trace a linear spiral. 
When it reaches the limit of the 
screen, a quick flyback brings it 
back to the center, where the scan- 
ning starts again. (Fig. 2.) 

Hence, the waveform giving a 

15KC 

50 CPS 

MIXER 
MODULATOR 

Tali . ull 
'At '9111 

RECEIVER 

_ SWEEP 
VOLTAGE 

CAMERA 

VIDEO 
sr FREQ. 

Fig. 5: Block diagram of closed- circuit TV system 

of the usual standard, the spiral 
scanning, with its 3% at most, is 
over 7 times better. Moreover, even 
this 3% loss can be spared, and the 
system then becomes 100% efficient 
on a time basis. 

The Cartesian scanning being 

utilizing cable link between camera and receiver 

spiral scan is shown in Fig. 3. It is 
a sinusoid modulated by a sawtooth. 

The spiral scan thus uses two fre- 
quencies, which are the equivalent 
of the familiar line and frame fre- 
quencies. The numbers chosen are 
purely arbitrary and can be easily 

Fig. 6: System using radio link is more elaborate. Additional sections are needed to generate the 105 kc r -f carrier and to demodulate at the receiver end 

uuP . .11111 
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Closed -Circuit TV (Continued) 

Fig. 7: Resistron pick -up tube. Preamplifier 

modified. However, most of the 
equipment now in use employs a 
sinusoid of 15 xc and a sawtooth 
of 50 CPS. 

Hence, there are 15,000/50 = 300 
turns per spiral and 50 spirals /sec. 
To avoid a turn crawling (similar 
to line crawling), the two frequen- 

Fig. 8: Brilliance correction voltage 

Fig. 9: Set -up for television microscopy 
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cies are exact harmonics. The 50 CPS 
is obtained by dividing the 15 xc, 
as well at the transmitter as at the 
receiver. 

Resolution 
The spiral scan proceeds at a con- 

stant angular speed. This means 
that, in the same time, the spot 
moves a shorter distance near the 
center than near the edges of the 
screen. This is equivalent to saying 
that the resolution decreases radi- 
ally, starting from a theoretically 
infinite maximum at center. 

It would not be unduly difficult to 
vary the frequency of the scan to 
obtain a constant resolution over the 
whole screen, but the effort was not 
judged worth while for the applica- 
tions in mind, where the enhanced 
resolution near center is a distinct 
advantage. It should be noted that 
the maximum resolution is limited 
by several factors -spots, diameters 
and bandwidth in particular. 

If the picture were cut by a ver- 
tical passing through the zero point, 
there would be 600 points of inter- 
section with the scan. This shows 
that, if an analogy were to be drawn 
between the familiar lines and the 
spiral, each turn of the spiral would 
equal two lines. The attending reso- 
lution decreases when the vertical 
moves towards the edge of the scan, 
since the number of points of inter- 
section decreases. 

Cable Link 

The two distinct equipments 
which have been developed are dis- 
tinguished by the link between 
transmitter and receiver. 

In the simplest case, the link is a 
cable, and a diagram of the equip- 
ment is shown in Fig. 5. 

The 15 xc fundamental frequency 
is crystal controlled. A divider pro- 
vides the 50 cPs sawtooth, which in 
turn modulates the 15 xc sinusoid 
to give a waveform similar to Fig. 3. 
This waveform ensures the spiral 
scanning of the camera and receiv- 
er. The video frequencies (V.F.) are 
conveyed by a coaxial cable. 

Two types of dividers have been 
satisfactorily used. One is the usual 
staircase type, with counting diodes 
and flip -flops; the other employs 
tuned circuits. 

The deflections are electromag- 
netic and use two similar sets of 
coils. The necessary phase relations 
are obtained through classical RC 
circuits or transformers. 

R -F Link 

When the link between transmit- 
ter and receiver uses a radio wave, 
the diagram is slightly more com- 
plicated and is given in Fig. 6. 

The fundamental frequency is 
105 KC. It is highly stable and ob- 
tained by beating together two 
crystal oscillators. It is divided by 7 

to obtain 15 xc. Another division by 
300 yields the 50 crs, and a modu- 
lator shapes the 15 xc sinusoid at a 
50 CPS sawtooth rate. 

This waveform is used to sweep 
the camera, but is not transmitted. 

aulni11 II II 11111 ,tmm1 lI 11111 

"m11111111110 1111'""911100 

Fig. 10: Parasitic modulation on waveform 

Instead, very sharp filters cut a slice 
at 105 KC in the video frequency 
spectrum. The quality of the picture 
is in no way impaired. 

The fundamental 105 xc is then 
inserted in the "hole" by a special 
mixer, and the video frequency 
modulates an r -f transmitter as per 
usual. 

At the receiver, a sharp filter 
separates the 105 xc from the V.F., 
and a chain of dividers, similar to 
those used at the transmitter, yields 
the 15 xc and 50 CPS. 

A modulator mixes the 15 xc si- 
nusoid and the 50 CPS sawtooth and 
reconstitutes the scanning wave- 
form. 

It will be noted how the synchro- 
nization problem has been attacked, 
in view of obtaining a complete 
safety. This might not be so impor- 
tant when a cable link is used, but 
becomes of paramount importance 

(Continued on page 112) 

Fig. 11: Parasitics on sinusoidal waveform 
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Relay Characteristics and Uses 

ABSTRACT 

Often unrecognized relay perform- 
ance characteristics and operational 
problems are described. Transient 
build-up, operating time, saturation and 
force -distance curves are analyzed. 

By Prof. CHARLES F. CAMERON 
Electrical Engineering Dept. 
Oklahoma A. & M. College 

Stillwater, Oklahoma 

COIL VOLTAGE 

ARMATURE TIME 
CURRENT r COIL 

CURRENT CONTACT 

I 

11 

- OPERATIVE TIME 

TIME 

-- TIME POR CONTACTS 
TO TOUCH 

Fig. 1: Relay transients during operation 

ARELAY has been called an 
electrically operated switch. In 

an electro- magnetic relay, the force 
which causes the relay to close is 
derived from the ampere -turns of a 
coil. The simplicity of this compo- 
nent is disarming. 

The coil current of a relay does 
not reach the final value instantane- 
ously. For a simple R -L circuit with 
a dc voltage impressed, the growth of 
current is found to be 

-Rt 
=- 1 -e L ). 

R 

This equation applies to a circuit 
where the resistance is constant and 
the inductance is constant. The in- 
ternal resistance of the source of 
voltage is assumed to be small com- 
pared to the resistance of the R -L 
circuit. These conditions may not 
apply in every circuit or, more par- 
ticularly, a relay circuit. In a relay, 
the situation is somewhat different. 
At the instant the circuit is closed, 
the current starts to build up, but 
since the inductance of the circuit is 
not constant, the instantaneous value 
of the current will not be described 
by the foregoing equation. 

Close examination of electrical and mechanical 
aspects of relay performance clarifies design 
techniques required for proper circuit application 

Con Vol age -. 
Cool Current 1.__ 

O ..- Cool Curren 

Tole < - 

Fig. 2: Electrical effect of contact bounce 

When the relay armature is in the 
open position, the air gap will ac- 
count for the greater part of the am- 
pere -turns required to set up flux in 
the magnetic circuit. With the arma- 
ture of the relay closed, and, if the 
air gap is assumed to be very small, 
a given number of ampere -turns will 
cause a larger amount of flux than 
for the open position. For specific 
values an equivalent magnetization 
curve of the magnetic circuit for 
both cases would have to be used. 

The equation for the transient 
build -up of current was for the case 
where voltage was applied directly 
across the coil of the relay, and it 
was assumed that the internal resist- 
ance of the source was negligible. 
This assumes that the resistance and 
inductance of the relay coil are con- 
stants. However, consider the case 
when the coil is in series with an- 
other resistance. Then, the instan- 
taneous value of current will be 

E -(RI + Rz)t 
i = 1 - e L 

R, + R2 ) 

Fig. 3: Magnetization characteristic curves 
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CURRENT OR AMPERE TURNS 

Here RI would represent the coil 
resistance and R., would be the 
added resistance in the circuit. 

It is apparent that the voltage 
across the relay is reduced by the 
addition of resistance in series with 
the relay coil. The operate time will 
have changed as well as the final 
value of the coil current. The final 
value of the ampere -turns of the coil 
will be decreased which in turn will 
decrease the pull exerted on the 
armature. Shock and vibration will 
tend to cause improper operation as 
the voltage across the coil is de- 
creased. 

In the discussion of the build -up 
of current in an R -L circuit, it has 
been assumed that the inductance 
was constant. For a relay, this is not 
the case. In other words, the in- 
ductance of the coil of the relay 
changes as the coil current changes. 
The variation will depend upon the 
magnetic characteristics of the iron, 
and the inductance cannot be as- 
sumed to be constant if precise re- 
sults are desired. 

Actual Coil Current 
The current trace in Fig. 1 is the 

time -variation of the coil current of 
a relay. As previously mentioned, 
the current does not follow the 
build -up in a simple R -L circuit. 
After reaching a value which would 
have a horizontal tangent, the cur- 
rent decreases very rapidly for a 

(Continued on page 172) 

Fig. 4: Relay hysteresis characteristic 

-Armature Pick -up 

Flux increase -30% to75% 
when armature clons 

PER CENT RATED COIL CURRENT- AMPERES 
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Row to Plan for Color Television 
Part Three 

of Three Parts 

PLAN #3 
EQUIPMENT FOR TELECASTING 
LIVE COLOR IN YOUR STUDIO 
The major item, in the plan #3 

equipment is RCA's latest Color 
Studio Camera, TK -41. This equip- 
ment consists of a complete color 
camera chain including color cam- 
era, viewfinder, camera control, 
processing amplifier, color monitor, 
colorplexer and necessary rack 
mounted equipment. 

It provides the ideal "minimum" 
setup for live studio color and may 
be added to plan #1 and #2 facili- 
ties. When this is done, the station 
can program from four different 
sources (1) network (2) films and 
slides and (3) studio. The arrange- 
ment of a plan #3 station is shown 
pictorially and functionally in Figs. 
13, 14 and 16. 

TV stations desirous of installing 
plan #3 live facilities, ahead of the 
film facilities of plan #2, can do so 
anytime after the color bar and local 
origination (sync generator) equip- 
ment of plan #2 is installed. This is 
mentioned since some stations may 
choose to start programming with 
live color spots and commercials in 
the studio as a continuous part of 
the regular live show -and add film 
facilities later. Either way, plans #2 
and #3 comprise both logical and 
economical additions. 

It is true that stations do not need 
elaborate live studio setups to ac- 
commodate the color camera chain 
of plan #3. This camera chain is 
identical in every respect with those 
used in the largest multiple camera 
setups. Thus the station starting 
with just one studio camera is never- 
theless assured of the very highest 
quality, and has assurance of being 
able to add more cameras as desired 
without obsolescence of any previ- 
ously purchased equipment. 

TK -41 COLOR CAMERA 
The TK -41 color camera (Fig. 15) 

is all- electronic, and employs the 
latest in circuitry such as the unique 
processing amplifier which has re- 
sulted in compact auxiliary equip- 
ment, improved operating stability 
and economical operation. 

The color camera chain is similar 
in many respects to monochrome 
camera chains now in use in that it 
contains a live pickup camera as well 

Practical three -step sequence provides for logical 
expansion of facilities from handling network pro- 
grams, slides and films, to live studio originations 

By L. E. ANDERSON & W. O. HADLOCK 
Engineering Products Dept., Radio Corp. of America, Camden, N.J. 
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Fig. 13: Minimum equipment for originating live colorcasts from studio 

as signal processing and control 
units. The principal components of 
the TK -41 color studio camera chain 
enumerated previously are shown in 
the block diagram, Fig. 16. The line- 
up features considerable space and 
cost saving advantages over previous 
color chains. 

As in the standard monochrome 
camera, the optical system, the de- 
flection circuits, the pickup tubes 

and the preamplifiers are located in 
the three -tube color camera. The 
turret on the camera is designed to 
accommodate four standard televi- 
sion lenses (the same as those used 
on monochrome cameras). 

The color camera proper contains 
a light splitting optical system and 
three separate image orthicon tubes 
to provide red, blue, and green sig- 
nals, three video preamplifiers, hori- 

Fig. 16: Block diagram of color camera, encoding and monitoring system 
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Broadcasting 
zontal and vertical deflection circuits 
for the image orthicons, and power 
supplies for these deflection chassis. 
A selsyn- operated iris control is also 
part of the optical system and serves 
as a gain control as well. The elec- 
tronic viewfinder is comprised of a 
7TP4 kinescope with necessary de- 
flection and video circuits to provide 
a picture for the camera operator. 
The plug -in video preamplifiers and 
the deflection circuits are arranged 
for accessibility, ease -in- operation 
and maintenance. 

The camera proper, with attached 
viewfinder can be mounted on the 
TD -4A studio pedestal similar to 
that used for monochrome cameras. 
The weight of the camera is accu- 
rately balanced on a new heavy - 
duty cradle -type tilt -head (Fig. 15). 

Fig. 1S: Color camera on cradle tilt head 

This enables it to be 
tilted in any direction. 

panned and 

VIEWFINDER 

The viewfinder provides the cam- 
eraman with a high quality mono- 
chrome picture on a seven -inch 
kinescope for checking picture com- 
position and optical focus during 
operation. The camera registration 
may be checked at the camera posi- 
tion since it is possible to view the 
primary color picture signals, both 

separately or in various combina- 
tions on the viewfinder. 

STUDIO CAMERA CONTROL 
The studio camera control equip- 

ment is similar to the film camera 
control supplied in plan #2 and in- 
cludes the same processing amplifier 
and master monitor. Mechanically, 
this equipment is housed in two con- 
sole housing units and may be 
mounted next to the film camera 
control to form a single console, if 
desired. The advantages of standard- 
ization such as common tubes, pan- 
els and circuits are realized. 

Electrically, the three video sig- 
nals from the camera are fed di- 
rectly to the camera control panel 
on which both operating and se- 
lected set -up controls are located. 
These signals are fed in turn to the 
processing amplifier which performs 
the functions of cable compensation, 
video amplification, blanking and 
shading insertion, feedback clamp- 
ing, linear clipping, gamma correc- 
tion, and output amplification as well 

Fig. 14: Combined functional diagram of Plan #3 station with facilities for color program switching 
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Color Television (Continued) 
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Fig. 17: Intercom arrangement connecting color studio, projection and control rooms 

as providing auxiliary switching for 
the master monitor. The processing 
amplifier was previously described 
in detail in plan #2 and will be only 
briefly mentioned here. It is perhaps 
important to point out that the pro- 
cessing amplifier now takes the place 
of numerous rack equipment items 
formerly required to perform the 
functions mentioned above. 

It feeds a master monitor, which 
provides both kinescope and CRO 
displays of the processed camera 
signals, and a colorplexer, which 
combines the processed video sig- 
nals into a single FCC standard color 
signal. The colorplexer feeds a tri- 
color monitor so that the color pic- 
ture may be viewed by the video 
operator. 

MONITORING 
In plan #3 (as in plan #2) a 

monochrome master monitor (TM6- 
C) and a color monitor (TM -10) are 
furnished. The master monitor 
which is mounted in the console 
housing permits the checking of 
levels of individual color signals and 
camera registration. The color moni- 
tor is a separate unit and may be 
mounted in a rack, suspended, or 
placed atop the flat deck of the con- 
trol console. Since both camera con- 
trol operators and directors need to 
see the monitor it should be placed 
at some such vantage point. 

COLORPLEXER 
AND RACK EQUIPMENT 

The colorplexer, distribution am- 
plifier, aperture compensator and 
miscellaneous power supplies are 
the plan #3 items usually rack 

mounted. All of the equipment re- 
quiring rack mounting can easily be 
accommodated by the two racks 
furnished. 

The colorplexer operation is simi- 
lar to that previously described in 
plan #2. The R, G and B signal out- 
puts of the studio color camera are 
fed into a colorplexer, just as are 

Fig. 18: Control console with color monitors 

the outputs of the film camera. A 
colorplexer is supplied as a part of 
each camera chain. The video signal 
from each chain is an independent 
and compatible color signal. The 
color bar generator is used to align 
the colorplexer which can also be 
adjusted for perfect matrixing. Us- 
ing this adjustment as a reference, 
and color monitor for observing, the 

elements of the camera chain can be 
lined up for the best possible pic- 
ture. An aperture compensator, a 2" 
high unit, is mounted above the 
colorplexer and connected to func- 
tion as part of the colorplexer's lu- 
minance channel. 

STUDIO CONTROL ROOM 
CONSIDERATIONS 

Just as in monochrome TV, the 
color TV control room requirements 
of stations will vary with (a) size 
of station and number of cameras 
and studios, (b) the desires of the 
particular station programming staff 
and most important of all (c) exist- 
ing space conditions. Most stations 
installing color have been able to 
solve their space problems satisfac- 
torily. Color gear does take up more 
room and will add up to 2 racks for 
plan #1, up to 2 more for plan #2 
and again 2 more for plan #3. A 
two -section film control console is 
added in plan #2 and another two - 
section camera control unit for plan 
#3. 

Color monitors are also added as 
required (at least one for each new 
program source). See Fig. 18. 

The color camera, of course, 
should be kept carefully adjusted in 
order to maintain good color balance 
where more than one camera is used. 
Proper control of the camera is sim- 
ple and straightforward. Once ini- 
tial set -up is completed only two 
operating controls are needed: (1) 
remote iris control used as a master 
gain control and (2) master pedes- 
tal control which causes all three 
pedestals to track up and down to- 
gether. Station operators and engi- 
neers will find it easy to master 
these color television controls. Cer- 
tainly, familiarity with monochrome 
camera control will be a great aid. 
In setting up the color camera the 
operator must use three separate 
sets of controls, those required for 
red, green and blue signals. While 
the video operator sees the picture 
in black -and -white on the camera 
control monitor, he may select a 
black- and -white presentation, a 
separate red, green or blue signal 
or combinations of these signals 
(red plus green, green plus blue in 
addition to red plus green plus 

(Continued on page 116) 

Fig. 19: Panel arrangement of equipment, Including monitors, amplifiers and controls 
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CUES for BROADCASTERS 
Practical ways of improving station operation and efficiency 

LIGHT WEIGHT 
TONE ARM 

PART OF 
CONVERSION 

KIT 

UNIVERSAL 
PICK UP ARM 

r- FILTER SWITCH 

DRILL 2 %2" HOLE FOR 
MOUNTING MERCURY SW. 

I 
70 D OR 70C 
TURNTABLE 

NEW SWITCH 
ARRANGEMENT 
SUPPLIED WITH 
CONVERSION KIT 
SWITCHES SPEED 
AND STOPS AND 
STARTS MOTOR 

ADD MERCURY 
- SWITCH FOR 

MOTOR OPERATION 

USE OTHER 
SWITCH FOR 
SPEED SELECTION 

Extra switch on transcription turntable aids operation after 45 rpm conversion 

Ribbon Microphones 

DONALD M. WHEATLEY, Chief 
Engineer, WJOY, Burlington, Vt. 

IF you are wondering why your 
ribbon microphones are going bad 

you might be interested to learn 
that low flying jet aircraft flying 
over WJOY damaged at least six of 
our ribbon microphones by stretch- 
ing out the ribbons! 

Extra Switch on Turntable 
HAROLD GILBERT, 

WCRK, Morristown, Tenn. 

AFTER converting one of our 70D 
turntables to 45 RPM operation 

the new switching and speed selec- 
tion arrangement was quite incon- 
venient to use. Turntable operation 
was much smoother after the fol- 
lowing simple addition was made to 
the turntable. 

When making the conversion to 
45 RPM don't discard the old mer- 
cury switch. Drill another hole in 
the turntable top along side the old 
hole where the new speed selector 
and switch arrangement is mounted. 
Mount the old mercury switch in 
this new hole using the switch plate 
from the old installation. Connect 
the AC leads. Now there are two 
switches, one for speed selection, 
the other for the turntable motor 
operation. 

This arrangement has proven far 

superior in turntable operation over 
the speed and switching operation 
using only the one switch supplied 
with the Conversion Kit. The Micro 
switch supplied with the kit should 
be removed to eliminate the pos- 
sibility of mechanical clicks. 

45 RPM Turntable 
DAVIS E. WILSON, 

WKKO, Cocoa, Fla. 

WITH some conversion the small 
RCA 45 rpm changers can be 

used for broadcast work. The wow 
and rumble can be held to very ac- 
ceptable values by weighting the 
table with a 6 -in. diameter plate of 
metal Y4 in. thick. This can be 
turned from brass by a machine 
shop if you are particular. We 
melted solder in an aluminum pie 
pan of the correct diameter, re- 
moved it when it cooled, and cut 
a hole with a Greenlee punch at the 
point where it balanced on a nail. 

In order to protect the idler wheel 
from "flats" and allow the turntable 
to be completely freed for cueing, a 
leverage system was installed to re- 
tract the idler from the motor and 
the turntable. A separate motor 
switch was installed on the side of 
the case with a neon pilot light to 
indicate when the motor is running. 
With the motor running, even a 
weighted turntable will get up to 
speed in less than a quarter -turn 
when the idler is engaged. 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 

The changer oan be obtained from 
a local dealer, sometimes for very 
low cost if you return all the re- 
moved changer parts to him for use 
in repairing other changers. The ce- 
ramic cartridge may be replaced 
with a GE cartridge by using a knife 
and soldering iron to remove any 
obstructing plastic from the arm, and 
replacing the spring counterweight 
with a piece of one of the stronger 
springs removed from the changer. 

Disassemble the changer com- 
pletely, taking care not to lose the 
washers or small bearings at the 
base of the turntable, and drill two 
holes for 6 -23 screws at the two 
pivot points. Each screw will be 
inserted first through a wide, flat 
washer to hold the lever arms, and 
then through a small lock washer 
(or washers) about which the arms 
pivot; thence through the chassis, 

Modified small 45 rpm turntable 

and secured with a nut on the top 
side. It should be possible to place 
those pivot points with sufficient ac- 
curacy by studying the photograph 
closely. The curved lever arm can 
be cut from sheet aluminum from 
an old transcription. At the pivot 
point "A" drill a hole just large 
enough to accommodate a small lock 
washer that is not much thicker than 
the aluminum. At point "B" drill a 
hole just large enough to admit a 

(Continued on page 126) 

$$$ FOR YOUR IDEAS 

Readers are invited to contribute their 
own suggestions which should be short 
and include photographs or rough 
sketches. Typewritten, double- spaced 
text is requested. Our usual rates will 
be paid for material used. 
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New Electronic Products at 
Technical resumes, illustrations and booth numbers 

Booth 794 Feed -Thru Capacitors 
Discoidal feed -thru capacitors do not 

exhibit parallel resonance effects that 
produce high "coupling impedances" at 
frequencies of 1,000 me or less. Absence 
of these effects, and relatively high 

capacitance values with low coupling 
impedances, make the discoidal feed - 
thru capacitors suitable for UHF -TV 
receiver applications. These tiny units 
are currently available with capacitance 
values between 1,000 and 2,000 µf for 
all usual operating temperatures. Allen - 
Bradley Co., 136 W. Greenfield Ave., 
Milwaukee 4, Wis. -TELE -TECH & 
ELECTRONIC INDUSTRIES. (Ask for 
4 -21) 

Booth 666 -668 Controllable Inductor 
The LP series controllable inductor 

uses a direct current to control the in- 
ductance of a signal winding suitable 
for high frequency circuits. A reduc- 
tion of more than 5 to 1 in distributed 
capacity of the signal winding results 
from the new yoke configuration. This 
latter improvement and improved core 

materials minimize variation from unit 
to unit. The LP series controllable in- 
ductor is designed for operation up to 
1.0 Mc C.G.S. Laboratories, 391 Ludlow 
St., Stamford, Conn. -TELE -TECH & 
ELECTRONIC INDUSTRIES. (Ask for 
4 -13) 
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Booth 763 Panel Meters 

A line of 11 in. ruggedized miniature 
panel meters, Model 163, meets the re- 
quirements of Specification MIL -M- 
10304 (Sig. C.) with ranges of 0 -100 dc 
µa, 0 -1.0 dc ma, and 0.10.0 dc mv. 

Passes rigid moisture resistance, water 
tightness, thermal shock, tumbling 
and high shock tests; and the salt spray 
Specification QQ- M151A. Designed for 
a dielectric strength of 1,500 v. RMS. 
Operates over the temperature range 
-55 °C to +85 °C. International Instru- 
ments, Inc., 486 Derby Ave., New 
Haven, Conn. -TELE -TECH & ELEC- 
TRONIC INDUSTRIES. (Ask for 4 -18) 

Booth 877 -893 "Tera -ohmeters" 
A line of insulation measuring instru- 

ments- "Tera- Ohmmeters " - having a 
maximum sensitivity of 500 tera -ohms 
is produced by R. Jahre, West Germany 
instrument maker. Various types are 
available with sensitivities from 02 
megohms to 500 x 10's ohms and provide 
fixed test voltages of 10, 100, or 500 v. 

sss*-rpy 

One model has a variable test voltage 
from 100 to 1,000 v. Samples can be 
measured grounded, ungrounded, with 
guardring electrodes. Instrument Div., 
Federal Telephone and Radio Co., 
Clifton, N. J. TELE -TECH & ELEC- 
TRONIC INDUSTRIES. (Ask for 4 -19) 

Booth 278 Panel Instruments 
A complete line of precision refer- 

ence standard panel instruments are 
available that include curved face edge- 
wise panel type current meters, volt- 
meters, wattmeters, thermocouple in- 

struments, differential galvonometers. 
Accuracies, 0.5 of 1% and 025 of 1 %, 
depending on desired sensitivity. DC 
current, 4 µa, voltage 2 mv. AC current 
2 ma, voltage 200 mv. Full scale. Scale 
length, Type EW case, 5 in., Type JW 
case, 4 in. Sensitive Research Instru- 
ment Corp., 9 -11 Elm Ave., Mt. Vernon, 
N. Y. TELE -TECH & ELECTRONIC 
INDUSTRIES. (Ask for 4 -22) 

Booth 217 -219 Panel Meter 
A new panel meter added to the 4 -in. 

line, the Model 420 PL, combines a 
plastic case with a model base. The case 
front projects over the rim of the in- 
strument and gives a longer scale 
length and easier readability. Mounts 
on studs inserted through the panel. 
Available in two basic types, dc perma- 

nent magnetic moving coil, and ac iron 
van. Full open dial. Designed to enable 
imprinting customer's trade mark. 
Triplett Electrical Instrument Co., 122 
Main St., Bluffton, 0.-TELE-TECH & 
ELECTRONIC INDUSTRIES. (Ask for 
4 -20) 
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IRE National Convention 
for products to look for at this year's show. 

Booth 628 Connector 
The PM6 /HV, six- contact, high -volt- 

age, miniature connector features a 
one -piece molded mineral -filled mela- 
mine insert body designed to fit 
standard AN 20 shells. Plug and recep- 

tacle halves assembled in any 3100 to 
3108 solid or split shells required. Con- 
tacts are rated at 5 amps. Solder cups 
for No. 20 AWG wire. Gold plated over 
silver. Weight of plug insert 0.4 oz., 
receptacle insert, 0.3 oz. Voltage break- 
down, sea level, 6,800 v dc; 60,000 ft. 
alt., 1,400 v dc. Winchester Electronics, 
Inc. Dept. M, Norwalk, Conn. -TELE- 
TECH & ELECTRONIC INDUSTRIES. 
(Ask for 4 -17) 

Booth 309 Frequency Standard 
The Model 620 frequency standard 

can deliver up to 5 v. at a precise fre- 
quency of 60 to 120 CPS (factory set 
within ±- 0.01 %). Other precisely set 
frequencies supplied on request. Tem- 
perature variations from -40 °C. to 
+85 °C. or line voltage variations from 
105 -125 v. will affect frequency of 

oscillation by less than ±-0.01 %. Out- 
put distortion is less than 1 %. Dimen- 
sions: 9 x 15 x 8 in. Weight, 17 lb. In- 
dustrial Test Equipment Co., 55 E 11th 
St., New York 3, N. Y. -TELE -TECH 
& ELECTRONIC INDUSTRIES. (Ask 
for 4 -11) 

Booth 614 Amplifier -Gain Control 
The Model MLA all -channel TV 

amplifier and the Model MAGC auto- 
matic gain control comprise all essen- 
tial features necessary to install and 
operate large or small TV systems. The 

amplifier provides more than 37 db 
gain over the entire VHF band. Fre- 
quency response is flat within ±> db 
over any 6 MC channel and within 2 db 
over either high or low VHF band. 
Constant output levels can be main- 
tained with the auxiliary AGC. 
Blonder - Tongue Laboratories, Inc. 
Westfield, N. J. - TELE -TECH & 
ELECTRONIC INDUSTRIES. (Ask for 
4 -12) 

Booth 553 -555 Lead Cutting Machine 
Model LCM -2 cuts resistor leads at 

full production rate of 33,000 /hr.; but, 
a conservative rate of 20,000 /hr. pro- 
vides time for lead -length variation 
adjustments and material handling. For 
1/2 w. fixed composition resistors with 
nominal diameters of 0.125 or 0.140. 

Gives cut lead lengths of %6 in. from 
resistor body to the resistor lead end. 
Motor, 4/4 hp., 110 v., 60 cps. Requires 
40 to 60 lbs. air supply. International 
Resistance Co., 401 N. Broad St., Phila- 
delphia 8, Pa. -TELE -TECH & ELEC- 
TRONIC INDUSTRIES. (Ask for 4 -16) 

MORE TECHNICAL INFORMATION 
describing the new products presented 
here may be obtained by writing on 
company letterhead to New Products 
Editor, TELE -TECH & ELECTRONIC 
INDUSTRIES, 480 Lexington Ave., New 
York 17, N.Y., listing numbers given at 
end of each item of interest. Please 
mention title of position held. 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 

Booth 711 Power Monitor 
Model 164, bi- directional power mon- 

tor, operates at all frequencies from 25 
to 1,000 MC. Employs only two plug -in 
elements for coverage, respectively, 
from 25 to 250 Inc and 100 to 1,000 Mc. 

Both inserts have direct reading full 
scale power ranges of 10, 50, 100, and 
500 watts. Accuracy is ±5% full scale 
on all ranges and frequencies. VSWR is 
less than 1.08. No auxiliary power is 
required. Can be equipped with most 
connectors used with 50 -ohm lines. 
Sierra Electronic Corp., 1050 Britten 
Ave., San Carlos 2, Calif. TELE -TECH 
& ELECTRONIC INDUSTRIES. (Ask 
for 4 -14) 

Booth 397- 494 -495 Resistor 
The LP -5 low power glass resistor is 

a 5 w. unit available in ratings from 
200 to 60,000 ohms. The second in a 
projected line of low -power resistors, 
the unit is made of a metallic oxide 
film permanently bonded to "Pyrex" 
glass rod. Tolerance is ±10 %, but 5% is 
available at a slightly higher price. 

Power rating is based on 40 °C. am- 
bient temperature and an average hot 
spot of 240 °C. Well -designed for color 
TV and applications requiring low -cost 
power. Corning Glass Works, Corning, 
N. Y. -TELE -TECH & ELECTRONIC 
INDUSTRIES. (Ask for 4 -15) 
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IRE Exhibitors' New Products 
Booth 360 -362 Transistors and Controls 

Six of the Minneapolis- Honeywell 
Regulator Co., participating divisions 
feature a new magnetic null indicator, 
a new tubeless data transmission system 
for testing and monitoring, a two -stage 
400 crs magnetic servo amplifier, a 
selected range amplifier and a dc in- 
dicating amplifier. Also exhibited is the 
Model 700 -C recording oscillograph -an 
improved dynamic testing instrument, a 
new thermistor level switch, a jet en- 
gine temperature indicating system, and 
the E -10 electronic autopilot. Shown, 
too, is a new line of illuminated, push- 
button, snap- action switches and a 
number of new multi- circuit assemblies 
incorporating subminiature snap -action 
switches. The company's power -type 
transistors are also on display. Minne- 
apolis- Honeywell Regulator Co., 2747 -53 
Fourth Ave., S. Minneapolis 8, Minn. 
TELE -TECH & ELECTRONIC INDUS- 
TRIES. 

Booth 634 Miniature Transformers 

Displayed are miniature transformers 
that are typical of the stock items de- 
scribed in the Microtran 1955 catalog. 
Also shown is a hermetically- sealed 
"Veri- Miniature" transformer 0.60 in. 
in diameter, 13/16 in. high -said to be 
the smallest micro -miniature unit avail- 
able. Microtran Co., 2117 Mott Ave., Far 
Rockaway, N.Y. TELE -TECH & ELEC- 
TRONIC INDUSTRIES. 

Booth 273 -275 Power Tubes 

Triodes, new 15 kw industrial r -f 
amplifiers and oscillators, air- cooled and 
water -cooled, Types 6617 and 6618. 
Magnetrons, new small, light- weight, 
packaged, tuneable Types 6229 and 6230. 
Transmitting and power tubes, rectifiers, 
thyratrons, Hi -Fi tubes, ignitrons, Gei- 
ger tubes, germanium diodes, and junc- 
tion transistors. All products on display. 
Amperex Electronic Corp., 230 Duffy 
Ave., Hicksville, N.Y. TELE -TECH & 
ELECTRONIC INDUSTRIES. 
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Booth 152.154 TV Equipment 

GPL shows three separate lines of 
TV equipment; a line of studio and field 
equipment for commercial use, a new 
projection system for hotels, schools, 
hospitals, and closed circuit programs, 
and a new industrial TV camera chain. 
General Precision Laboratory Inc., 
Pleasantville, N.Y. TELE -TECH & 
ELECTRONIC INDUSTRIES. 

Booth 560 -562 Coil Winder 

No. 107 a fully automatic winder for 
producing paper insulated coils in mul- 
tiple with electronic speed control will 
be shown by Universal Winding Co., 
P.O. Box 1605, Providence, R. I. TELE- 
TECH & ELECTRONIC INDUSTRIES. 

Booth 216 Transistor Equipment 

Displayed will be test equipment, 
transistor comparison, Model TT -11A. 
Transistor supply, high -power Model 
30. Transistor amplifiers and transistor 
controlled, packaged magnetic ampli- 
fiers. Electronic Research Associates, 
Inc., P.O. Box 29, Caldwell, N.J. TELE- 
TECH & ELECTRONIC INDUSTRIES. 

Booth 352 Transmission Lines 

The new air dielectric, flexible 1% in. 
"Heliax" transmission line is seeworthy. 
Andrew Corp., 263 E. 75th St., Chicago 
19, Ill. TELE -TECH & ELECTRONIC 
INDUSTRIES. 

Booth 44 Materials 

Silver and silver alloys used for 
electrical and electronic purposes. - 
Handy & Harmon, 82 Fulton St., New 
York 38, N.Y. TELE -TECH & ELEC- 
TRONIC INDUSTRIES. 

Booth 796 Diodes and Transformers 

Exhibited is the new line of grown 
junction silicon power diodes -a new 
line of 15 high voltage units. Also dis- 

TELE -TECH 

played are 32 standard models of sub- 
miniature (transistor) transformers, 
and a new line of glass- encased, high 
voltage capacitors. A new line of sub- 
miniature pulse transformers is intro- 
duced also. Texas Instruments Inc., 6000 
Lemmon Ave., Dallas 8, Texas. TELE- 
TECH & ELECTRONIC INDUSTRIES. 

Booth 533 -535 Panel Instruments 

In addition to a new line of instru- 
ments with "Cormag" self -shielded 
mechanism, a new miniature clamp 
volt -meter and a new line of TV test 
equipment to simplify and speed serv- 
icing and alignment are among the 
items on display. Also shown, is the 
"Inductronic" line for precision meas- 
urement and control, an integrating 
fluxmetér, a product resolver, and a 
multi -range do amplifier. Weston Elec- 
trical Instrument Corp., Newark 5, N.J. 
TELE -TECH & ELECTRONIC INDUS- 
TRIES. 

Booth 115 Fasteners 

SPS visitors not only will see the 
company's fasteners used by the elec- 
tronic industries, but will receive sev- 
eral useful gifts and samples. Available 
is a pocket -size calculator that deter- 
mines the dimensions of each "Un- 
brako" socket screw; a "Flexloc" clinch 
nut and an attractive key chain tag. 
There is also a key tag with a socket set 
screw, and a small card to which is 
attached a plastic bag of samples con- 
taining SPS fasteners most used in the 
electronic industries. Standard Pressed 
Steel Co., Jenkintown, Pa. TELE -TECH 
& ELECTRONIC INDUSTRIES. 

Booth 221 Pulse Generators 

Equipment on display: Pulse oscilla- 
tor, direct indicating from 100 crs to 
3.3 arc, Model 3420A. Variable pulse 
generator, for variable delay and width 
pulses at repetition rates up to 330 kc, 
Model 4120A. Electro- Pulse, Inc., 11811 
Major St., Culver City, Calif. TELE- 
TECH & ELECTRONIC INDUSTRIES. 
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\\ 
TV 110 VOLT 

DISCONNECT 

N 

___' 

PLUG: 

.. one piece pin with solder tail is featured in the 110 
lead in. Underwriters approved. 
Eliminates intermittents. The new one 
piece pin with solder tail 

Insures positive electrical 
flow through plug to set by eliminating 
old style pin -lug riveted joint. 

volt TV 

Saves scar. materials ... limina!. ono 
piece of insulation and two soldering Isms. 
S.... solder and .old.ring op.ratiena. 

KINESCOPE 
SOCKETS 

QUANTITY PRODUCTION OF 

LOW LOSS MICA COMPONENTS 

Finest molding machines and equipment operated 
under most experienced guidance and engineering 
supervision with adequate and unequaled facilities 
has advanced CINCH to the foremost in production, 
of low loss Mica components in quantity. 

Cinch components are availbie 
of leading electronic jobbers - 

everywhere. 

Magnai and Diheptal; 
molded of high dielectric 

black or low loss mica -filled 
phenolic material. Full floating 

CINCH solder coated phosphor bronze 
contacts insure easy insertion of tube and pro- 
vide excellent electrical connections. 

Consists of main casting with required 
number of contacts assembled. Insulator 

is assembled in position but not 
fastened. Supplied with two 

screws, two nuts and two lock 
washers. Available with .062 steel 

mounting ring as shown. 

Cinch automatically assembled parts assure the uniformity and 
quality mandatory for use in AUTOMATION in the end users 

equipment. 
CONSULT CINCH! 

CINCH MANUFACTURING CORPORATION 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 
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Subsidiary of United -Carr Fastener Corporation, Cambridge, Mass. 
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S 
ammo 
Latest Radio and Communications News Developments Summarized by TELE- TECH's Washington Bureau 

WASHINGTON 
eettei 

SUBSCRIPTION TV -By early May the FCC will 
have advanced another step in its consideration of a 
regulatory blueprint for the establishment of subscrip- 
tion television with the submission of comments on the 
legal and public interest questions involved in this 
service. The FCC called for these comments to be filed 
by May 9 on its proposed rules to create this service on 
a regular public operating basis. Citing that the service 
proposed by the Zenith Radio Corp. and Skiatron TV, 
Inc., called for detailed and careful consideration, the 
FCC requested legal views on whether subscription TV 
should be considered broadcasting or a "common carrier 
or other type" service; whether the FCC has authority to 
permit use of channels assigned to television broadcast- 
ing; and, if the FCC does not have authority to author- 
ize or regulate the service, what amendments to the 
Communications Act would be required to permit sub- 
scription TV's establishment. Objection to the immedi- 
ate authorization of subscription TV has been made by 
the NARTB. 

MOBILE RADIO SURVEY -The nationwide survey 
of mobile radio services -public safety, industrial and 
transportation -which was begun a year ago in coopera- 
tion with the Radio -Electronics -Television Manufac- 
turers Association, has been completed by the FCC. 
More than 11,000 licensees in the mobile radio services 
returned to the Commission completed questionnaires 
on the equipment in use and the conditions under which 
their respective services are being operated. The replies 
covered the operation of about 325,000 transmitters out 
of a total of 433,000 authorized by the FCC. 

VIEWS OF FCC CHIEF -FCC Chairman George C. 
McConnaughey in his confirmation hearings before the 
Senate Interstate & Foreign Commerce Committee ex- 
pressed the view that settlement of the ultra high fre- 
quency television problem is possible by the Commis- 
sion and that increases in power of UHF stations may 
be "very helpful." He proposed that the FCC should 
consider rule- making for de- intermixture (of VHF and 
UHF outlets in the same market areas) on a selective 
basis. The FCC chieftain also told the Senate body that 
there had been close cooperation between the Commis- 
sion and government agencies using radio frequencies, 
such as the military services, and expressed the view 
that he did not know whether the military has too much 
in the VHF spectrum area "tied up." Senate Committee 
Chairman Magnuson (D., Wash.) commented that may- 
be his Senate body should try and find out if the mili- 
tary has taken over too much of the spectrum space 
which could be available for television. 

MOBILE RADIO BACKLOGS -Intensified efforts by 
the FCC to expedite the processing of mobile radio 

services' station construction permits and licenses was 
indicated by FCC Chairman McConnaughey in his 
Senate hearings. He cited that the backlogs in the 
safety and special radio services have increased, but by 
July 1 he forecast that the Commission will have de- 
cided more cases than in all of the last fiscal year which 
in the government begins each July 1. The FCC chief- 
tain stressed to the Senate committee that because the 
Commission "was charged with the job of getting tele- 
vision to the people" it had given priority and concen- 
trated attention during the last fiscal year and up to the 
present time to the handling of station expansion. 

DROP BARRIERS -In order to loosen the procedural 
dam which has been holding back a flood of new special 
industrial radio service users, spokesmen for that serv- 
ice told six FCC Commissioners in a two -day oral argu- 
ment that its proposed special industrial radio service 
rules should be relaxed with attention given to fre- 
quency assignments and usage so as to permit the 
healthy growth of this field. One spokesman emphasized 
his "confidence" in the radio equipment manufacturers 
to "come through" when engineering developments are 
needed to make room for future radio growth. 

MANUFACTURERS RADIO -The Office of Defense 
Mobilization, the paramount government agency in de- 
fense mobilization planning, has been analyzing the 
plan of the National Association of Manufacturers' 
Committee on Manufacturers Radio Use for the utili- 
zation of a large portion of the unused FM broadcasting 
frequencies for that service. The ODM is understood to 
have expressed a keen interest in the plan for the ex- 
pansion of manufacturers' radio operations which could 
be increased through this added spectrum space as 
important to both defense production and civil defense. 

LOWER TARIFFS -To provide greater flexibility of 
network radio programming, and to meet the develop- 
ing requirement of some customers for less than 16- 
hour daily service, the American Telephone & Tele- 
graph Co. Long Lines Department has filed revised 
tariffs cutting the minimum daily service period to 
eight hours from sixteen for schedule A program trans- 
mission with the FCC. Under the proposed revision, 
filed to become effective April 1, eight hours of daily 
use would be offered at monthly contract rates of $4.50 
per mile, compared with the present $6 for a 16 -hour 
minimum. The rates for additional consecutive hours 
are 25 cents each per mile per month, from eight to 
eleven hours, and 15 cents each from 12 to 16 hours, so 
that a network using a 12 -hour daily service period 
would pay $5.40 per mile. 

National Press Building ROLAND C. DAVIES 
Washington, D. C. Washington Editor 
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YOUR ADVANTAGE 
IN GPL PRODUCTS 

GPL film equipment tor television broad- 
casters is backed by more experience in 
motion picture equipment than any other 
supplier to the industry. GPL is part of 
the General Precision Equipment Corpora- 
tion family, famous in motion picture 
equipment fields for Simplex commercial 
projectors and Ampro home projectors. 

Through the GPE policy of coordinated 
precision technology, GPL's own capable 
staff is re- inforced with the technical 
know -how and facilities of its affiliates. 

The results of this are known to the 
industry in the unique and widely accepted 
GPL 16 mm video recording camera, the 
GPL 16 mm and 35 mm monochrome 
telecine projectors, and now, superior 
color broadcast equipment. 

As more program hours go to film, your station costs and profits 
will depend directly on your film equipment. 

Right now - and the sooner the better - it will pay you 
to sit down with GPL engineers and discuss your film trans- 
mission problems. Here are the questions that confront you. 

What are your maintenance costs? Operational efficiencies? 
Reliability? And, for your advertisers and audience - Quality? 

And equally important - how does your present equipment 
fit into future plans? Color is coming. Will you be caught with 
your plans down? 

GPL engineers will tell you about a new three -point long - 
range plan. It includes: 

Iconoscope conversion 
New Vidicon chains 
Build -up for color 

Start your survey today, of future needs. And call, write, or 
wire GPL for engineering consultation. 

General Precision Laboratory 
I N C O R P O R A T E D 

PLEASANTVILLE NEW YORK 

A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION Regional Offices: Chicago Atlanta Dallas Pasadena 
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IRE Exhibitors' New Products 

Booth 381 -383 Power Supply 

The VFS -250 variable frequency 
power supply is a compact, self -con- 
tained, semi -portable source of 45 to 
2,000 crs ac with available output to 
300 v. Voltage flexibility, frequency, 

and power output make the frequency 
changer suitable for testing airborne 
electronic and electrical systems, syn- 
chro and selsyn equipment, servo am- 
plifiers, transformers, inductors, and 
export equipment. Additionally, it is 
useful for powering choppers and con- 
trolling synchronous motors, etc. Vec- 
tron, Inc., 408 Main St., Waltham, Mass. 
-TELE -TECH & ELECTRONIC IN- 
DUSTRIES. (Ask for 4 -23) 

Booths 157 -165 VHF Transmitter 
A new 50 /100 watt TV transmitter, 

originally developed for Armed Forces 
overseas use at remote military sta- 
tions, meets all FCC requirements and 
will furnish standard TV signal to small 

areas-depending on terrain. Transmit- 
ter is 50 in. wide, 84 in. high, and 21 in. 
deep. A companion TV ring antenna 
has been developed for use with this 
low powered TV transmitter. Gates 
Radio Co., Quincy, Ill. TELE -TECH & 
ELECTRONIC INDUSTRIES. (Ask for 
4 -25) 

Booth 75 Capacitors 

Models 620S and 621S dielectric cap- 
acitors incorporate the humidity re- 
sistance of "Seramelite" capacitors and 
the electrical characteristics of "My- 
lar." Miniature in size, the units are 

END ,ALL . 

G000 

available in extended foil or inserted 
tab construction. Operating tempera- 
ture is - 55 °C. to + 125 °C. Both 
models exceed RETMA specification 
REC 118 -A and are available for stand- 
ard printed circuit or specialty appli- 
cations. Good -All Electric Manufactur- 
ing Co., Good -All Bldg., Ogallala, Neb. 
-TELE -TECH & ELECTRONIC IN- 
DUSTRIES. (Ask for 4 -27) 

Booth 874 -876 Storage Cabinets 

Six new storage cabinets combine 
drawers for different size small parts 
in a single unit. Parts can range in 
size from radio tubes and flashlight 
batteries down to watch parts. No. 8505 
small parts drawers measure 5% x 11 
x 3% in. and are regularly furnished 
with 2 flush -fitting adjustable dividers. 
The "Little Gem" small parts drawers 

measure 11 x 11 x 1% in. and have 28 
adjustable compartments. Any 2 of the 
latter are interchangeable with the 
former. Equipo, Div. of Aurora Equip- 
ment Co., Aurora, Ill. TFT.F -TECH & 
ELECTRONIC INDUSTRIES. (Ask for 
4 -24) 

Booth 553 -555 Printed Circuits 
Molded printed electronic circuits, 

designated as Type MCR, offer excel- 
lent load life and noise characteristics, 
moisture resistance, and stable tem- 
perature coefficients. They are re- 

portedly unaffected by vibration. 
Available in four standard sizes, these 
units are designed and packaged for 
automation with tapped or round wire 
leads. Resistances are 10 ohms to 10 
megs at ± 20% tolerance. Capacitances 
are 5 µµf to 25,000 µµf at +50 %, 
-20% tolerance. International Resist- 
ance Co., 901 N. Broad St., Philadelphia 
8, Pa. -TELE -TECH & ELECTRONIC 
INDUSTRIES (Ask for 4 -28) 

Booth 403 -405 Slip Ring and Brush 

The "Makepeace" standard "off-the- 
shelf" slip ring and brush assembly 
is designed to meet a wide variety of 
electro- mechanical rotating devices. 
From 2 to 10 circuits can be obtained 
from one assembly, and two or more 
assemblies of 10 each can be stacked 
to produce a greater number of cir- 
cuits. Currents to 20 amps and ex- 

tremely low noise level make the units 
useful for strain gauges, telemetering, 
radar test equipment, etc. D. E. Make - 
peace Co., Div. of Union Plate and 
Wire Co., Attleboro, Mass. -TELE- 
TECH & ELECTRONIC INDUSTRIES. 
(Ask for 4 -26) 
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Survey of 

New Products of the Month 
Capsule summaries of electronic developments provide 
handy reference for engineers seeking new equipment 

POWER AMPLIFIER. Model OF -101, re- 
cently introduced by Krohn -Hite Instrument 
Co., 580 Massachusetts Ave., Cambridge 39, 
Mass., is an ultra -low 50 w. unit with only 
0.005% distortion. (Ask for A -3 -62) 

FUNCTION GENERATOR, Model DEFG- 
201 Mod I, is a new 5- channel diode unit 
capable of generating a function of two 
variables with greater speed and precision. 
Made by Reeves Instrument Corp., 215 E. 
91st St., New York 28, N. Y. (Ask for A -3 -63) 

PAPER TUBULAR CAPACITOR, STT 
Midget Is a miniaturized version of the reg- 
ular "Budroc" line of Cornell -Dubilier Elec- 
tric Corp., S. Plainfield. N..1. The "Steatite" 
encased units range from 7/32 in. diam. and 
11/16 in. length to % in. diam. and 1 in. 
length. (Ask for A -3 -75) 

P.A. AND SOUND SYSTEM CABLE. A 
new cable, "Belden" No. 8790, a balanced 
color -coded pair made by Belden Mfg., Co.. 
4647 W. Van Buren St., Chicago 44, Ill.. 
features a new spiral- wrapped tinned copper 
shield and has a chrome vinyl plastic water 
Jacket. O.D., 0.225 in. (Ask for A -4 -1) 

MINIATURE ELECTRIC RELAY, RCA - 
204W1, announced by Radio Corp., of Amer- 
ica, Tube Div., Harrison. N. J. is a 26.5 V.. 
six -pole, double -throw type for use in a 
wide range of critical applications. (Ask for 
A -4 -2) 

RECTIFIER, Type 8Y1, made by Semi - 
Conductor Div.. Radio Receptor Co.. x Inc., 
251 W. 19 St., New York 11. N.Y., is % in. 
cubed. and, in the control of a fence 
charger. delivers a measured shock of strong 
intensity, 0.004 secs. on.; 1.0 sec. off. (Ask 
for A -4 -3) 

PLIERS. The "Sta -kon Plus" pliers, WT- 
161, performs all the functions of an elec- 
trician's pliers and installs a wide range of 
terminals, splicers and wire joints. etc. Made 

Elizabeth, , N. J. (Ask foroA 
-4- )Butler St., 

"SOLDER GUN," a magneto- restrictive 
transducer driven by an electronic genera- 
tor, provides a fiuxless soldering method for 
aluminum alloys, germanium, and other 
hard -to- sold .. materials. Alcar Instruments. 
Inc., 20 -21 Wagaraw Rd., Fair Lawn, N. J. 
(Ask for A -4 -5) 

WAVEFORM MONITOR, Type TA- 202 -A, 
a multi -channel instrument, monitors simul- 
taneously three color s.gnals. red green. and 
blue, and the encoded output of one color 
channel. Allen B. Du Mont Lab., Inc.. TV 
Transmitter Dept.. 1500 Main Ave., Clifton, 
N. J. (Ask for A -4 -6) 

LABELS. "Speedy- Marx" F.O.A. labels, 
announced by North Shore Nameplate, Inc., 
Bayside, L. L. N Y., are of pressure- sensi- 
tive tape made to government specification 
and mounted on fiber dispenser cards. Can 
be used on virtually any surface. (Ask for 
A -4 -7) 

TUNING DRIVE AMPLIFIER. ED -400. an- 
nounced by Electronics Div.. North Amer- 
ican Phillips Co., 750 S. Fulton Ave.. Mt. 
Vernon. N. Y. is for operation with "Norel- 
co" ED -100 or ED -101 control panels. 
Mounts directly on radio compass AN /ARN- 
6. Eliminates AM- 203/ARA -19 and mounting 
assy. (Ask for A -4 -8) 

KINESCOPE, RCA- 5AZP4, announced by 
Radio Corp. of America, Tube Div.. Harri- 
son, N. J., is a 5 -in. unit that produces 
black -and -white TV pictures up to 8 x 6 ft. 
when used with a suitable reflective optical 
system (Ask for A-4 -9) 

DIELECTRIC CAPACITORS, series 337 and 
338, comprise a new line of miniature flat 
Mylar" polyester film units recommended 

by Gudeman Co.. 340 W. Huron St., Chicago 
10, Ill., for high humidity applications oper- 
ating from -55 °C to 85 °C and up to +125 °C 
when proper voltage derating is applied. 
(Ask for A -4 -10) 

COMPUTER, Model 210 -A, employing the 
"Regatron" control system, provides 0 -3 
amps at ±360 v. directly calibrated on a 

multi -turn dial, plus a 3 v. electrical ver- 
nier that permits fine control. Made by 
Electronic Measurements Co., Lewis St., 
Eatontown, N. J. (Ask for A -4 -11) 

CATHODES, A -30, A -31, A -32, and P -50, 
produced from nickel "Cathaloys" by Su- 
perior Tube Company, Nornscown, Pa.. are 
made from welded and drawn or mechan- 
ically- locked tubing in round, oval. and 
rectangular shapes. (Ask for A -4 -12) 

ADJUSTABLE SPEED DRIVES, Series 200 
made by Servo -Tek Products Co.. Inc. 1016 
Goff le Rd., Hawthorne, N. J., are available 
in % and ;¢ stock models with either 1800 
or 3600 rpm as the base motor speed. (Ask 
for A -4 -13) 

MULTI -BAND FREQUENCY MULTIPLIER, 
Model 504C, a new exciter unit by Barker 
& Williamson, Inc., 237 Fairfield Ave., Up- 
per Darby. Pa., covers the 80 through 10 
meter bands. Nominal Power output, 25 w. 
(Ask for A -4 -14) 

PLUG -IN DELAY LINES, called "Plug - 
lines" by The Jacobs Instrument Co.. 
Bethesda 14, Md.. are available in 186 types. 
Designed to change the value of a delay or 
impedance, for laboratory use, and proto- 
types. (Ask for A -4 -15) 

X -RAY SPECTROGRAPH. An automatic, 
multi- element indexing unit. the "Autro- 
meter," gives percentages of as many as 12 
elements in a specimen within 70 elements 
in the periodic table. Made by Research and 
Control Instruments Div., North American 
Phillips Co.. Inc.. 750 S. Fulton Ave.. Mt. 
Vernon, N. Y. (Ask for A -4 -16) 

SIGNAL GENERATOR. M'+del FS -1 gen- 
erates 12 selected standard frequencies be- 
tween 100 kc and 20 cps. Has long -time 
accuracy of 100 kc standard crystal of 20 
parts /million over normal room- tempera- 
ture ambient range. D &R, Ltd., 402 E. 
Gutierrez St.. P. O. Box 1500, Santa Barbara, 
Calif. (Ask for A -4 -17) 

BROADBAND -PASS FILTERS. Five 
models, covering 650 to 13,000 MC, an- 
nounced by Polarad Electronics Corp.. 43 -20 
34th St., Long Island City 1, N. Y.. feature 
sharp skirt selectivity. (Ask for A -4 -18) 

HERMETIC SEAL TERMINALS, intro- 
duced by Robco Mfg. Div., Pilot Interna- 
tional Corp.. 27 -01 Bridge Plaza N., Long 
Island City, N. Y. are composed of "Steatite 
insulators that comnr =ss a silicon-. r,'hh" 
grommet to form a leak -proof header hole 
oil seal. (Ask for A -4 -19) 

H -PLANE FOLDED HYBRID T, invented 
and licensed by Hughes Aircraft Co., and 
introduced by Microwave Develonmen' 1.ahs.. 
92 Broad St., Babson Park, Mass., is now 
available in production quantities in two 
classes of performance. stanriard and spe- 
cial, in the frequency range 8.500 -9,800 MC 
for RG 52 /U waveguide. (Ask for A -4 -20) 

LACING TAPE, trade -marked "Gude- 
lace-H" by the Electronic Div.. Gudebrod 
Brothers Silk Co.. 225 West 34th St.. New 
York 1. N. Y., is a braided "Nylon" lacing 
tape with continuous or interrupted ties. 
Complies with fungus resistant requirements 
of JAN -T -713. Non -slip rubber coating. (Ask 
for A -4 -21) 

MORE TECHNICAL INFORMATION 
describing the new products presented 
here may be obtained by writing on 
company letterhead to New Products 
Editor, TELE -TECH & ELECTRONIC 
INDUSTRIES, 480 Lexington Ave., New 
York 17, N.Y., listing numbers given at 
end of each item of interest. Please 
mention title of position held. 

TERMINALS AND HEADERS. A new line offered by Hermaseal Co., Inc., Elkhart, Ind., includes both individual terminals and multiple electrode headers. Can be used as direct replacements in current and new de- signs. (Ask for A -4 -22) 

TUBELESS RECTIFIER, a new type of 25 
kw rectifier power supply, announced by Perkin Engineering Corp., 345 Kansas St.. 
El Segundo, Calif., is rated at 230 v. dc out- put when operated from a 230 v. 3- phase. 
60 cps ac input. (Ask for A -4 -23) 

WIDE -BAND AMPLIFIER, suitable for 
TV antenna and cable systems, etc. an- 
nounced by Community Engineering Corp.. 
State College, Pa., will distribute up to 12 
channels -5 low VHF and up to 7 subchan- 
nels. (Ask for A -4 -24) 

INSTRUMENTS PACKAGE, announced by 
Electronics & X -Ray Div., F -R Machine 
Works, Inc., 26 -12 Borough Place. Woodside 
77, N. Y.. for measurements in the X -band 
frequency range, consists of a regulated 
klystron power supply, tube mount, slotted 
section, and standing wave amplifier. Desig- 
nated, FXR "MicroVal." (Ask for A -4 -25) 

DRIVE, Model RAD, announced by The 
National Co., Inc., 61 Sherman St., Malden 
48, Mass., is a right angle unit that has a 
die cast zinc housing and gears. Total length. 
including shaft, 4% in. Diam. ;¡ in. (Ask 
for A -4 -26) 

POWER RESISTORS with wire leads, 
when preferred to solder -lug terminals, fea- 
ture a resistance element wound on a glass 
fiber core inserted and sealed in a ceramic 
tube. Mounted on ring brackets. Meet UL 
requirements. By Clarostat Mfg. Co.. Inc.. 
Dover, N. H. (Ask for A -4 -27) 

DEPOSITED CARBON RESISTORS, an- 
nounced by Dale Products Inc., Columbus, 
Neb., Type DCM, are manufactured in re- 
sistance values from 10 ohms to 2 megohms 
with tolerances of 1 %. Higher or lower 
values available. (Ask for A -4 -28) 

CLASS H IMPREGNANT, ECCO W 28 G, 
announced by Emerson & Cuming, Inc., 869 
Washington St., Canton, Mass., is a solvent - 
free, epoxide -base material for transformers. 
coils, and electronic components. For con- 
tinuous use at 200 °C. (Ask for A -4 -29) 

CAPACITORS, type ITC. of the "Illinois" 
line. have a standard tolerance of ±20% 
Available in capacity ranges from 0.0005 to 
1.0 of and 200, 400, 600, and 1600 WVDC. 
Made by Illinois Condenser Co.. 1616 N. 
Throop St., Chicago 22, Ill. (Ask for A -4 -30) 

CORROSION RESISTANT SYNCHRO, 
R900 series. introduced by Kearfott Co.. 
Inc.. 1378 Main Ave., Clifton, N. J., has 
stator integrally bonded with housing which 
prevents null shifts when rotating or clamp - 
ing in mount. (Ask for A -4 -31) 

ADJUSTABLE TORSION SPRING, on the 
BD5S and BD5E "Ledex" rotary solenoids. 
made by G. H. Leland, Inc., 123 Webster 
St., Dayton 3, O., enables close tolerance 
return- spring settings. Settings are made by 
a vernier type adjustable spring anchor 
plate. (Ask for A -4 -32) 

RELAY, 100 -C with 10 mw /contact with 
thorough wiping effect, made by the Hedin 
Tele- Technical Corp., 640 W. Mt. Pleasant 
Ave., Livingston, N. J., is engineered for dc 
applications. Available hermetically sealed 
or with dust cover. Contacts SPST to DPDT. 
(Ask for A -4 -33) 

PORTABLE MICROPHONE STAND, Model 
BS -37 "Port-o- Boom.' released by Atlas 
Sound Corp.. 1451 39th St.. Brooklyn 18, 
N. Y., has 5'/ ft. upright, retracted. 9 ft., 
extended; boom 7 ft., retracted, 18 ft., ex- 
tended. (Ask for A -4 -34) 

POWER MOTOR GEAR TRAIN, Type 
3094, made by John Oster Mfg. Co., Avionic 
Div., 1 Main St., Racine, Wis., consists of a 
motor and gear train that is a single unit. 
Covers any ratio from 3:1 to 10,500.1. Has 
exceptionally high torque for its size and 
weight. (Ask for A -4 -35) 
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Raytheon presents a new and more efficient 

SILICON POWER RECTIFIER 

with to EFFICIENCY 
i 

ACTUAL 
SIZE 

26 \. . . .- 

Dissipation and 
overage current ' 

versus diode case 
temperature - 
CK775/CK776 -- 

'ov 

0 
20 40 60 80 100 120 140 160 I BO 200 

CLASE rrMRERANRE - DEGREES CENTIGRADE 

-120v -60V 

170'0 

MEN 
0 2v 

10 Amps 

5 Amps 

10 mA 

170 °C 
20 mA 

OSCILLOGRAM of CK776 at room temperature and 170 C 

HIGH CURRENT -to 15A 

HIGH VOLTAGE RATINGS 

HIGH TEMPERATURE -175 °C 

HERMETICALLY SEALED 

MECHANICALLY STABLE 

REDUCED COOLING REQUIRED 

EXTENDED FREQUENCY RANGE 

better than 100kc 

RAYTHEON SILICON POWER RECTIFIER CHARACTERISTICS 

TYPE CK775 
MAXIMUM 

RMS 
VOLTS 

VOLTAGE 
PEAK 

VOLTS 

MAXIMUM 
- PEAK 
AMPERES 

CURRENT 
AVERAGE 
AMPERES 

TYPICAL 
DISSIPATION 

WATTS 

CASE TEMP. 30 °C* 
CASE TEMP. 170 °C* 

40 
40 

60 

60 

50 
15 

15 

5 

40 

10 

NO HEAT RADIATOR 
AMBIENT TEMP. 25 °C 40 60 6 2.0 3.0 

AMBIENT TEMP. 170 °C 40 60 2.0 0.5 2.0 

TYPE CK776 
CASE TEMP. 30 °C* 125 200 50 15 40 

CASE TEMP. 170 °C* 125 200 15 5 10 

NO HEAT RADIATOR 
AMBIENT TEMP. 25 °C 125 200 6 2.0 3.0 

AMBIENT TEMP. 170 °C 125 200 2.0 0.5 2!0 

'maintained by external heat radiator ADDITIONAL RATINGS (25 °C) 
Both CK775 and CK776 have maximum drop at 5 amperes of 1.5 volts 

CK775 has maximum reverse current at -60 volts of 25 mA 
CK776 has maximum reverse current at -200 volts of 25 mA 

RAYTHEON MANUFACTURING COMPAN Y..__ 

¿k, Pia 

o excellence rx 67,ucltoosins 

e, Chicago 39, Illinois, NAtional 2 -2770 
Los Angeles 36, California, WEbster 8 -2851 

MAKES ALL THESE: 

ON ES MICROWAVE TUBES RIICEIVINC AND PICTURE TUBES 
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Design Criteria for Mutual Inductance 
SINCE the original development 

of mutual inductance transducer 
by M. L. Greenough, the device has 
found increasing application at the 
National Bureau of Standards in 
electronic distance measuring in- 
struments. The transducer detects 
extremely minute changes in the 
position of a nearby conducting plate 
and can be made to record such 
changes with an accuracy of 5% or 
better. This useful characteristic, 
together with ease of calibration, has 
led to its adoption in a number of 
noncontacting displacement gages 
for both static and vibratory types of 
measurements. Examples include an 
electronic micrometer, a manometer, 
an oil film thickness indicator, a vi- 
bration pickup calibrator, and 
others. 

Until recently design analysis of 
the transducer has been restricted to 
its immediate use in a particular in- 
strument. However, there has been a 
growing need for general design cri- 
teria for use in future applications. 
To provide the necessary data, H. M. 
Joseph and N. Newman of the Bu- 
reau's electronic instrumentation 
laboratory have made a detailed 
study of the device's operating prin- 
ciples with major emphasis on trans- 
ducers using highly conducting ref- 
erence plates. Their investigation 
was carried out as part of a program 
of basic instrumentation sponsored 
at the Bureau by the Office of Naval 
Research, the Air Research and De- 
velopment Command, and the 
Atomic Energy Commission. The 
results include a number of design 
recommendations for obtaining opti- 
mum combinations of stability, sen- 
sitivity, and linearity over the range 
in which the instrument is to be 
used. 

A typical mutual- inductance 
probe contains two coplanar, coaxial 
coils wound on a dielectric core. An 
r -f source that is regulated with re- 
spect to the product of the frequency 
and the current energizes the pri- 
mary coil. The a -c voltage induced in 
the secondary coil then depends on 
the distance from the probe to the 
reference plate. Suitable electronic 
circuitry detects and amplifies the 
output voltage from the secondary 
coil, and this voltage is indicated on 
a calibrated meter that gives the 
change in probe -to- surface meas- 
urement in inches or centimeters. 
The instrument is adaptable to very 

rapid displacement changes; detec- 
tion of these changes is limited only 
by the response of the amplifier and 
by the energizing frequency applied 
to the probe. 

Results of the NBS investigation 
show quantitatively the change in 
mutual inductance between two coils 
when a conducting plate moves 
toward or away from the coils. The 
change in mutual inductance can be 
calculated by use of the theory of 
images whereby the conducting plate 
is replaced by an "image coil" that 
has the same effect as the plate on 
the mutual inductance between the 
two coils. Thus, a system of three 
coils is substituted for the system of 
two coils and plate. The equivalence 
of electrical and magnetic effects 
between the two systems allows the 
use of the image coil in mathematical 
analysis of the flux -linkage vari- 
ations. One of the assumptions in this 
analysis is that the plate is perfectly 
conducting; in practice, however, 
plate conductivity is finite. Although 
detailed studies of finitely conduct- 
ing plates have not yet been made, 
preliminary investigations indicate 
that in most applications the effect 
reduces the instrument's sensitivity 
by only a negligible amount if a 
sufficiently high frequency is used. 

Design Criteria 
From the analysis made so far, the 

following design recommendations 
can be specified: 

(1) The reference plate should be 
as nearly a perfect conductor as 
practicable. 

(2) The primary or exciting coil 
should be larger than the secondary 
coil to permit greater heat dissipa- 
tion. 

(3) If it is not possible for the 
primary coil to be coplanar with the 
secondary coil, then the primary 
should be the farther coil from the 
plate. 

(4) The excitation frequency 
should be as high as possible, pro- 
vided that the instabilities of reso- 
nance are avoided. Although it is 
true that operation at resonance will 
greatly enhance the sensitivity, a 
high degree of sensitivity is not 
usually a ruling consideration in 
probe design. 

(5) The leads to the primary coil 
and to the secondary coil should be 
shielded from each other or should 
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be fixed with respect to each other. 
(6) The number of ampere -turns 

on the primary should be as large as 
possible. 

(7) The number of turns on the 
secondary should be as large as pos- 
sible provided that resonance effects 
are avoided. 

(Continued on page 132) 

Fig. 1: (Top) Experimental mutual Inductance 
set -up. Reference plate is at left. Fig. 2: System 
applied to vibration pickup and accelerometer 
calibrator. Fig. 3: System for measuring relative 
position of high speed rotating shaft. Power 
supply and alarm circuits are at left. Center and 
at right are exciter and indicator unit. Fig. 4: 
(Bot) Oil film- thickness indicator. CRO right 
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Closed- Circuit TV (Continued) 

SCANNING 
RADIUS I UNBLANKING 

PULSE 

o 

RESULTING 
SCANNING 

BEAM 

Fig. 12: Production of scanning beam 

with a radio link, mainly used in the 
numerous military applications of 
ITV. 

Actually, with this method, either 
there is no picture at all (in which 
case synchronizing does not mat- 
ter) or there is a picture, as faint 
and bad as can be, including 105 xc 
and hence a rigorous locking of the 
scan. 

The necessary phase relations are 
taken care of by a simple variable - 
phase R -C circuit, adjusted manu- 
ally to the correct value. This 
makes the picture rotate on the 
tube. 

Zero Point 
The central point sets a particu- 

lar problem. It must be highly 
stable, which is arrived at by sta- 
bilizing the amplitudes to less than 
1 per 1000 with the help of nega- 
tive feedback. 

It must be a point, and right at 
the center of the sweep. Centering 
and zeroing circuits, similar to those 
used in PPI radar take care of this. 

One of the remarkable properties 
of the system is that, whatever the 
conditions, the zero point at the re- 
ceiver is the absolute homologue of 
the zero point at the transmitter. 
This is important when sighting a 
target, for example, with guided 
weapons. If the target is at the zero 
point on the receiver one can be 
certain that it is also at the zero 
point on the camera, that is on the 
axis. 

To assist a precise sighting, the 
sweep can be considerably ex- 
panded, since the resolution is high- 
est near the zero point. 

Brilliance Correction 

The sweep being of an increasing 
linear velocity when it moves away 
from the center, the screen would 
be white near the center and dark 
at the edge. This means that a bril- 
liance correction is necessary. It is 
easily obtained by applying, to the 
grid or cathode of the tube, a wave- 
form derived, by shaping, from the 
sawtooth (Fig. 8). In practice, the 
best correction is obtained by a 
waveshape somewhat different from 
the theoretical curve. 

The 50 cps flyback is similarly 
blanked out by a negative pip, di- 
rectly obtained by differentiation of 
the sawtooth. 

Practical Considerations 

Any ITV equipment should have 
maximum safety and minimum size 
and weight, especially if military 
applications are in mind. 

The safety is inherent to the sys- 
tem, as has been seen. 

Minimum size and weight have 
been secured by using miniaturiza- 
tion techniques and printed cir- 
cuitry. 

The camera itself constitutes an 
excellent example of miniaturiza- 
tion technique. It is cast in light al- 
loy and measures 7% x 4 x 3 in. It 
contains a pick -up tube of the vidi- 
con type and associated coils, and a 
plug -in preamplifier, using three 
sub -miniature tubes and printed 
circuitry. 

Another model, rather larger, and 
mainly used for `civilian" applica- 
tions with a cable link, employs a 
photocon type tube. It is worth not- 
ing that, to correct keystoning due 
to the oblique beam, it is sufficient 
to reduce one amplitude, which 
transforms the circle into an ellipse. 

The special elements are easy to 
manufacture, since one is concerned 
only with sinusoids. This remark ap- 
plies particularly to the coils, trans- 
formers and amplifiers in the sweep 
circuits. Similarly, it is quite easy 
to modify thé phases as necessary. 

The deflecting coils are of the 
cosine type to insure good linearity. 
To obtain a pure sinusoid, efficient 
circuits and filters have been de- 
signed. 

A peculiar trouble was observed 
in connection with the use of this 

equipment on airplanes. It was a 
kind of parasitic modulation due to 
the rotating propellers, the fre- 
quency of which was of the order of 
50 to 200 cps. 

This "propeller effect" is shown 
in Fig. 10 acting upon the sweep 
waveform. The ACC circuits being 
inefficient, the problem of obtaining 
a clean scanning signal was solved 
by transmitting a sinusoid. 

The propeller effect appears then 
as in Fig. 11. It is eliminated by 
proper limiting, and the resulting 
constant amplitude waveform 
serves to reconstitute the original 
sinusoid. 

Another very special problem 
arose with TV- controlled rockets 
which rotate about their axes at a 
few turns per second. The result is 
that the received picture rotates si- 
multaneously on the receiver screen. 

A simple means to eliminate this 
rotation is to control the phase of 
the fundamental scanning sinusoid 
with a gyroscope. This phase then 
remains fixed and independent of 
the rocket spin, and so does the re- 
ceived picture. 

The spiral ITV has been put to 

miijdi I III,.. 
Dpo`° . 

Fig. 13: Waveform for double spiral scan 

use to transmit a radar picture with 
a kind of PPI scan. 

This scan has been obtained by 
blanking out the spiral, except for 
a radius, made of aligned points. 

As the obtained scanning radius 
would diverge, being larger near the 
periphery, for a constant opening of 
the beam, the unblanking pip has 
been given an exactly opposite 
shape. The resulting scanning radius 
is then of constant width (Fig. 12). 

This radius rotates slowly, due to 
a progressive variation of phase of 
the scanning sinusoid. This process 
has been used to transmit slowly 
varying radar pictures at great dis- 
tances with a small bandwidth. 

Bearing in mind the 3% loss in 
the sawtooth return, there exists an 
easy way to reduce this loss to zero. 
It consists in the use of a bispiral 
scanning, using the waveform illus- 
trated in Fig. 15. In this case, there 

(Continued on page 133) 
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NOW : the new 

Eliminates extra 
manpower 
requirements 

opaque and transparency projector 

Telop ]IC... interior view of auto- 
matic slide holder which accommo- 
dates 4" x 5" opaque slides...One 
lens ... no registration problem... 
no keystonlny. 

REMOTE OR LOCAL CONTROL 
CHECK THESE NEW FEATURES 
Completely automatic ... utilizing features 
contained in the now famous Telop and Telo- 

lector ...Slides change by push button control. 

Sequence of up to 50 slides can be handled 
at one loading ... additional pre -loaded 
slide holders easily inserted in unit. 

Remote control of lap dissolves ... super- 
position of two slides ... and slide changes. 

Shutter type dimming permits fades without 
variation of color temperature ... opaque 
copy cooled by heat filters and adequate 
blowers ... assembly movable on base which 

permits easy focus of image. 

SCREEN OUT HIGH PRODUCTION 
COSTS FOR LOCAL SPONSORS 

Telop III by the elimination of extra manpower assures the production 
and projection of low -cost commercials that local sponsors can afford. 
It can be used with any TV camera including the new Vidicon camera. 
Telop III projects on single optical axis opaque cards, photographs, art 
work, transparent 31/4" x 4" glass slides, strip material, and 2" x 2" 
transparencies when Telojector is used with optical channel provided. 
Telop III eliminates costly film strips and expensive live talent. 

WRITE FOR: Illustrated bulletin describing Telop I specifications. Your 

request will receive prompt response. 

TELE -TECH & ELECTRONIC INDUSTRIES AprIl 1955 

RESEARCH 
AND DEVELOPMENT CO., Inc., Milliard St., Manchester Cono. 

Division of the GRAY MANUFACTURING COMPANY 
Originators of the Gray Telephone Pay Station and the 

Gray Audograph and PisonAudograph. 

For product Information, use inquiry card on last page. 113 
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"Mylar Film" (Continued) 

on numerous samples of 25 gauge 
film. 

Fig. 1 gives the average dielectric 
strength obtained in ten measure- 
ments. The scatter in the data is 
believed to be within the limits of 
accuracy of measurements. Accord- 
ing to the curve, the breakdown 
gradient of 25 "Mylar" C film in air 
with painted silver electrodes is 
about 10 kv per mil. 

Dielectric Strength 
The dielectric strength of wound 

capacitors is easily affected by a va- 
riety of external conditions. Under 
normal conditions, dust, uneven 
tension on windup, mechanical pres- 
sures on the film, wrinkles, trapped 
air, and other factors combine to 
lower the attainable dielectric 
strength. Erratic results under ap- 
parently similar conditions have 

ó 
u 3 2 

E. 3.0 

2.e 
I 2 3 4 5 6 

LOG FREQUENCY (CPS) 

Fig. 3: Strength changes with temp., frequency 

been reported not only with "My-. 
lar," but also with multi -layer paper 
insulation. 

For single -layer units wound 
from very thin film, the variables 
combine to induce considerable 
spread in the dielectric strength of 
wound capacitors. In practice for 25 
"Mylar" C polyester film, single - 
layer construction, a certain per- 
centage of units will be shorted, and 
very few will fail in the region of 
100 to 300 volts. Significant break- 
downs occur beyond this voltage. 
Although electrical fault count is 
extremely low for the 25 gauge film, 
there are inclusions which cannot 
be completely eliminated in a manu- 
facturing process. 

Fig. 2 illustrates the general be- 
havior of single -layer 0.5 of units 
wound with 25 "Mylar" C and 50 
"Mylar" C. The curve for the 25 
gauge film represents the percent- 
age of failures out of a group of 50 

capacitors. Each group of 50 capaci- 
tors was wound with "Mylar" taken 
from 27 production rolls over a pe- 
riod of about nine months. The dot- 
ted lines are inserted to roughly 
show the extremes of observed di- 
electric strength to be expected in 
one test of 50 capacitors. The ex- 
perimental curve can be approxi- 
mated quite well by a straight line 
in the range 400 to 2800 volts, indi- 
cating that the units are equally 
likely to fail in equal intervals ofd 
this range. Capacitors wound with 
50 "Mylar" C show a relatively 
small percentage failing up to 4,000 
volts. Beyond this point the failure 
rate increases sharply. 

From the capacitor manufactur- 
er's standpoint, the most important 
property of the dielectric strength 
distribution is the percentage of 
units failing before a given voltage. 
Production capacitors are required 
to withstand a short time applica- 
tion of a test voltage which in a 
given capacitor design varies widely 
with the service conditions. Asso- 
ciated flash requirements will also 
vary so that no unit flash specifica- 
tion applies. A single -layer unit 
rated at 100 volts do at a given tem- 
perature may be required to with- 
stand a flash of only 250 volts. If the 
unit is meant to operate only a few 
minutes, the rating may be 600 
volts, requiring a flash test of 1,200 
volts. 

Dielectric Constant 
Dielectric constant measurements 

on "Mylar" polyester film, using the 
ASTM D -150 method with silver 
electrodes painted on the film sam- 
ples, show that the dielectric con- 
stant generally increases with in- 
creasing temperature, and with 
decreasing frequency. The minimum 
measured value is about 2.80 at 
-70 °C and 1 Mc, and the maximum 
about 3.50 at 125 °C and 60 cycles. 
Fig. 3 shows these changes. 

Below the second order transition 
temperature (about 85 °C), the di- 
electric constant changes slowly 
with temperature and frequency. 
This change in dielectric constant 
with temperature causes a change 
in capacitance which is of direct in- 
terest to the capacitor manufacturer. 
Fig. 4 is a plot of the average per 
cent change in capacitance for 0.5 
of capacitors measured at 60 cycles 
per second. It shows the capacitance 
drops about 4% from 20 °C to 85 °C. 

"Mylar" polyester film has a very 
high insulation resistance over a 

wide temperature range. (See Fig. 
5.) The insulation resistance shown 
in the chart was determined on 0.5 
of capacitors. Of the commonly used 
dielectrics for capacitor applications, 
only polystyrene exhibits better 
high temperature insulation resis- 
tance. However, polystyrene's low 
softening point and generally poor 
mechanical properties limit its use 
in capacitors. "Mylar" polyester 

30 
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Fig. 4: Capacitance temperature characteristic 

film capacitors have approximately 
10 times the insulation resistance of 
paper capacitors. 

The volume resistivity of "Mylar" 
C film lies between KEL -F and pa- 
per capacitor tissue, as is shown by 
the curves in Fig. 6. "Mylar" A film 
exhibits volume resistivity approxi- 
mately one -tenth that of "Mylar" C 
film. The volume resistivity given in 
the curves was measured at 125 
volts dc, with seven minute charge, 
using 2 -in. diameter silver elec- 
trodes painted on the surface of the 
film. 

Fig. 7 shows some interesting in- 
formation on volume resistivity of 

.e1ó 
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w A 
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IMPREGNATED 
PA PR 
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Fig. 5: insulation resistance characteristic 

"Mylar" C polyester film as a func- 
tion of electrode voltage with tem- 
perature as parameter. It shows the 
existence of a marked voltage de- 
pendence throughout a wide voltage 
range. 

Leakage resistance of capacitors 
will vary considerably from that of 
the film itself. But evaluation along 
this line is not sufficient to permit 
stating any specific values for ac- 
tual capacitors. 

(Continued on page 130) 
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ring up Production 
sa ing- 

Hermetic mechá,i lá$ 

axvMutu_a P'`°w A1,! 
Every production step saved is money saved! And production 
savings increase steadily with every Hermetic Mechanical 
Assembly used. The integrally glassed assembly terminals 
eliminate the soldering of terminals to enclosure covers. To 
the manufacturer, this means a profit increase! 

Hermetic Vac -Tite* Seals are available in an unparalleled 
selection of mechanical designs that provide maximum econ- 
omy and mounting security. 

If requirements call for unit headers - Hermetic can supply 
them with studs attached, shaped to fit enclosures or cans. 

F I R S T 

For problems concerning terminal strips- Hermetic can 
provide terminal strips with or without studs and special 
mounting features, with integrally glassed terminals 
that offer the advantages of the arc -resistance of glass, 
and one -piece assembly, modular construction. 

Whatever the problem in mechanical assemblies, whether it 
be color -coded terminal plates, lock -ring safety seals, or at- 
tached bracket seals - specially designed Hermetic Vac -Tite* 
Seals can furnish the money -saving solution to your problem. 

Write for engineering assistance, data, and prices. 

Hermetic Seal 
Products Company 
33 South 6th Street, Newark 7, New Jersey 

*Vac -Tite is Hermetic's new vacuum -proof, 
compression construction glass -to -metal seal. 

A N D F O R E M O S T 
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Color Television (Continued) 

PLAN #3 EQUIPMENT 

COLOR STUDIO CAMERA CHAIN TK -41 

Oty. Description 
1 TK -41 Color Studio Camera Chain (In- 

cludes: color camera, viewfinder, 
processing amplifier, colorplexer, 
master monitor, color monitor, power 
supplies, console housings and cables) 

1 Cradle Head 
1 TD-4A Heavy Duty Pedestal 

1 Video Jack Panel 
10 Video Jack Plugs 

5 Video Jack Cords 
1 TA-4A Pulse Distribution Amplifier 
2 Type BR 84 Cabinet Racks 

blue.) A color picture presentation 
can be seen on conveniently located 
color monitors. These are usually 
positioned so that both the video 
operator and the technical director 
may see them. 

FACILITIES FOR 
COLOR PROGRAM SWITCHING 
The description on preceding 

pages has indicated how unit equip- 
ment groupings may be added step - 
by -step to increase the color video 
facilities of a TV station. Further in- 
creases can be made by adding film, 
slide or studio cameras. 

As the color facilities of the sta- 
tion grow, some means of selecting 
a picture from one of several sources 
and feeding it to the transmitter 
must be provided. Fig. 14 shows a 
combined functional diagram of a 
plan #3 station employing switching 
facilities. The makeup of this 
"Switching System" will vary ac- 
cording to (a) its physical location, 
(b) the number of camera positions 
provided for, and (c) the "effects" 
facilities included. 

Conventional switching equip- 
ment methods may be used since 
only a single output signal need be 
handled by the equipment. Thus, it 
becomes possible to use a standard 
monochrome relay system with only 
slight modifications to accomplish 
camera switching functions. 

The need for three identical sets 
of switching equipment is eliminated 
by using a colorplexer as part of 
each camera chain -so that only a 
one compatible signal (containing a 
subcarrier component) need be 
switched. When this approach is 
used, the synchronizing signal is 
added at a common point after 
switching, so that control informa- 
tion to the deflection circuits of 
home receivers is never interrupted. 

To insure that color synchroniz- 
ing bursts are always in the proper 
phase relative to the subcarrier com- 
ponents of the video signal, it is de- 
sirable to provide burst keyers 
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within each colorplexer. This adds 
the bursts to the rest of the sub - 
carrier signal as soon as possible 
after modulation, giving no oppor- 
tunity to drift in relative phase. 
The switching system intended to 
handle compatible signals has care- 
fully adjusted delay characteristics. 
The time delay for signals passing 
from any colorplexer to the switcher 
should be equalized. 

SWITCHING EQUIPMENT 

Fortunately, RCA can furnish a 
wide selection of switching equip- 

Fig. 20: Switching console for color TV 

ment for use by the color TV plan- 
ner. Many TV stations have already 
installed and are familiar with the 
RCA TC -4A ( "Basic Buy ") audio/ 
video switcher. This provides video 
control and program switching se- 
lection of any of 8 signals, as well 
as audio control of 8 inputs to 4 
mixer positions. TV stations using 
plan #1 (network) and plan #2 
(network film and slides) equipment 
will find that the RCA TS -5A 
switcher makes a very versatile 
supplement to the ( "Basic Buy ") 
TC -4A for handling color switch- 
ing. 

The TS -5A video switcher is de- 
signed to mount in a single standard 
console housing. The push- button 
and fader panel may be located in 
the upper face of the console. The 
TS -5A is designed for color use as 
well as for monochrome. 

If the station already includes a 
studio switcher, and there is a need 
to provide for more inputs and 
rehearsal facilities -the TS -5A 
switcher may be employed. A typi- 
cal arrangement of these two equip- 
ments will provide for independent 
studio rehearsal plus 5 extra in- 
puts. The TS -5A also may be used 
for independent switching systems 
where maximum program flexibility 
and economy are desired. The TS- 
5A can be conveniently mounted in 
a standard console housing adjacent 
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to other console control units. 
The TS -11A Switching System is 

also available for consideration for 
color TV (Fig. 20). Perhaps the 
planner (for both small and large 
stations) would be wise to consider 
carefully this new TS -11A system 
which is a very versatile direct 
switcher. It provides 9 inputs and 
three rows of push buttons for fades, 
lap dissolves, super- positions. It 
will handle composite or non -com- 
posite video switching and fading, 
either color or monochrome. 

Two of the three rows of push 
buttons feed a manual fader assem- 
bly and the third row is the preview 
channel. A program transfer switch 
is provided to interchange the pre- 
view and fader busses so that the 
fader section can be used for pre- 
viewing fades, lap dissolves and 
super -positions. This also makes it 
possible to use the fader channel 
for rehearsals while the preview 
channel handles the on- the -air sig- 
nal. The fader assembly feeds a mix- 
ing circuit and three program line 
output amplifiers, eliminating the 
need for additional elaborate dis- 
tribution amplifier systems on the 
output of the switcher. This new 
switcher is free of microphonics and 
low frequency tilt and bounce. Thus 
a stabilizing amplifier is not re- 

S I P I. FROM FROG 
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Fig. 21: Relay control switching system 

quired as part .of the switching sys- 
tem. 

Where requirements dictate a still 
more flexible switching system or 
where more than six video inputs 
are used, it is recommended that a 
relay switching system be consid- 
ered. The TS -20 Relay Control 
Switching System is designed for use 
in television studio control and mas- 
ter control rooms. It consists of 
different types and quantities of 
equipment depending upon the size 
and type of switching operation de- 
sired. The equipment may be used 
for switching a minimum of six in- 
puts to two outputs or a maximum 
of twelve inputs to six outputs (five 

(Continued on page 155) 
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BROAD -BAM 
MIXER CYST 

TYPE 1N286 covering the frequencies from 

10,000 to 22,000 mc 
Its broad -band characteristics make the new Sylvania 
Type IN286 especially useful in tunable radar systems and 
counter -measure devices. The IN286 is a coaxial, point - 
contact silicon crystal diode designed for use as a mixer in 
the frequency range from 10,000 to 22,000 mc. 

RF IMPEDANCE 
The RF impedance of the IN286 is designed to match a 
65 -ohm load over its entire frequency range. 

SPECIFICATIONS 
CRYSTAL HOLDERS Conversion Loss 8 5 db max. 

A variety of crystal holders may be used with the IN286 Output Noise 2.5 times max. 
IF Impedance 250 -450 ohms 

-standard X, Ka, K -band waveguide holders to cover RF Impedance 3 0 VSWR max. 
appropriate segments of the band. Burnout each crystal 

-WR -51 waveguide holder to cover the range from subjected to 20 mw (cw) 
at 10,000 mc. 

15,000 to 22,000 mc. 

-WR -75 waveguide holder to cover the frequency range For complete details 
from 10,000 to 15,000 mc. write to Department D4OR. 

"ANOTHER REASON WHY IT PAYS TO SPECIFY SYLVANIA" 

SYLVANIA ELECTRIC PRODUCTS INC. 
1740 Broadway, New York 19, N. Y. \fir In Canada: Sylvania Electric (Canada) Ltd., 

University Tower Bldg., St. Catherine Street, 
Montreal, P. Q. 

LIGHTING RADIO ELECTRONICS TELEVISION ATOMIC ENERGY 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 For product information, use Inquiry card on last page. 117 
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Equipment Fuses (Continued) 

to and including this maximum. 
The Underwriters' Laboratories, 

Inc. establishes the voltage rating of 
fuses on a d -c circuit capable of de- 
livering 10,000 amps at the voltage 
for which the fuse is rated. When a 
fuse is blown on such a system the 
fuse must remain intact and open the 
circuit without emitting sufficient 
flame or molten metal to ignite 
surgical cotton entirely surrounding 
it. Hence, this test establishes that 

(= 
1/4" X I -7/16" FUSES 

(TYPE N I -6/10 TO 7 AMPS) 

1/4" X I -I/4" FUSES 
(TYPE N 1/100 TO I -1/4 AMPS) 

(TYPE C 4 TO 10 AMPS) 

1/4' X I -1/16" FUSES 
(TYPE C 1/32 TO 3-1/2 AMPS) 

Fig. 2: Appearance and physical size di- 
mensions for the three new types of fuses 

the fuse will perform satisfactorily 
without creating a fire hazard at 
rated voltage under the most severe 
conditions. 

Actually, the 32 v. glass tube fuses 
used in the original battery operated 
radio receivers performed satisfac- 
torily at the higher voltages because 
the short- circuit currents were lim- 
ited by the impedance of the circuit 
and the capacity of the battery. 
Hence, the only problem was to be 
sure the user replaced the blown 
fuse with one of the proper ampere 
rating. This same problem existed in 
the use of these fuses for the protec- 
tion of the electrical circuits in auto- 
mobiles and was solved by the de- 
velopment of the SFE series of glass 
tube fuses. 

The SFE glass tube fuses are rated 
at 32 v. or less in ampere ratings 
from 4 to 30 amps. The ampere rat - 
ings were selected so as to form a 
geometric progression, each size be- 
ing 50% greater than the preceding 
one. In other words, the 6 amps. rat- 
ing of the SFE 6 fuse is 50% greater 
than the 4 amp rating of the SFE 4 
and the SFE 9 is 50% greater than 
the SFE 6. The sizes so selected were 
considered adequate to cover the 
range required. 
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All the SFE fuses are 1 -in. in 
diameter but the length varies with 
the ampere rating. The SFE 4 is %- 
in. long; the SFE 6 is % -in.; up to 
the SFE 30 which is 175s -in. long. 
Because of its greater length, a SFE 
6 fuse cannot be inserted in a fuse - 
holder designed for a SFE 4 so that 
this series of fuses prevents the in- 
sertion of an oversize fuse when the 
original one blows. Hence this series 
was adequate for battery powered 
radio receivers. 

However, when a -c radio receiv- 
ers and television receivers were in- 
troduced, the problem of fuse selec- 
tion became more difficult. The pic- 
ture was further complicated by the 
fact that the industry became highly 
competitive and cost of protection 
influenced the selection. It soon was 
realized that the device protecting 
the branch circuit to which the radio 
or television receiver was connected 
could not furnish adequate electrical 
protection. Currents which would 
damage if not destroy the receiver, 
were too small to cause the branch 
circuit protector to operate. There- 
fore, additional electrical protection 
was required and particularly in 
television receivers, this protection 
might be called upon to handle 
short -circuit currents of sufficient 
magnitude to blow it up, creating 
a hazard, if applied improperly. 

Glass Tube Fuses 

Since small dimension glass tube 
fuses are available commercially, 
rated at 250 v. or less, the television 
manufacturers were most interested 
in using this type of fuse. However, 
the Underwriters' Laboratories did 
not consider this application safe be- 
cause there was the possibility that 
the blown fuse would be replaced 
by a fuse of higher ampere rating 
or lower voltage rating, either of 
which could create a hazard. 

For this reason there was a de- 
mand for a fuse for the protection 
of appliances, low in cost, which 
could not be replaced with a fuse of 
larger ampere or lower voltage rat- 
ing. In addition, the fuse manufac- 
turers imposed the additional re- 
quirement on the development that 
fuses of different time -current char- 
acteristics should not be inter- 
changeable. 

The Underwriters' Laboratories 
principal interest and sole reason for 
existence is safety. Any product that 
does not create a fire or health haz- 
ard and meets its standard is accept- 
able to it even though the device 

(Continued on page 134) 
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Military Contract Awards 
Electronic products, dollar value, and names 
of manufacturing contractors receiving awards 
as reported by U.S. Dept. of Commerce. 

Compass, magnetic- 121,342 -Airpath Instru- 
ment Co., St. Louis, Mo. 

Voltage Regulator, dc- 113,272- Westinghouse 
Elec. Corp., Dayton, O. 

Generator -319,528 Westinghouse Elec. Corp., 
Dayton, O. 

Generator, starter- 61,281 -General Elec. Co., 

W. Lynn, Mass. 
Receiver, radio -92,791- Sylvania Elec. Products 

Inc., Radio and Television Div., Buffalo, N. Y. 

Computer Assy -43,390 -AC Spark Plug Div., 
GMC, Flint, Mich. 

Projector, 16mm sound motion picture -297,613 
-Federal Mfg. & Engr. Corp., Brooklyn, N. Y. 

Humidity Indicating Set- 28,298 -Minneapolis- 
Honeywell Regulator Co., 2753 Fourth Ave., 
S. Minneapolis, Minn. 

Rectifier- 27,053 -0rol Electronics Corp., 315 
W. Stephen St., Martinsburg, W. Va. 

Tube, electron -149,640 -Radio Corp. of Amer- 
ica, Harrison, N. J. 

Radio Set -581,758 -CBS Columbia, 3400 47th 
Ave., Long Island City 1, N. Y. 

Tube, electon -149,640 -Radio Corp. of Amer- 
ica, 415 S. 5th St., Harrison, N. J. 

Tube, electron -109,407 -Sylvania Electric Prod- 
ucts, New York, N. Y. 

Tube, electron- 72,243 -Radio Corp. of America, 
Harrison, N. J. 

Tube, electron -31,020 -Radio Corp. of Amer- 
ica, Harrison, N. J. 

Motor, electric- 45,000 -Reliance Electric and 
Engineering Co., Cleveland, Ohio 

Radio Transmitting Set- 2,155,220- CBS -Colum- 
bia, Div. Columbia Broadcasting System, Inc., 
Long Island City, N. Y. 

Motor and Gear Assy -55,593- Bachman Whole- 
sale Co., 1073 Clinton Ave., N. Rochester, N. Y. 

Connector Plugs- 29,210 -The Ucinite Co., Div., 
United Carr Corp., 459 Watertown St., New - 
tonville 60, Mass. 

Dials, miscellaneous- 26,392 -Bendix Aviation, 
Radio Div., E. Joppa Rd., Baltimore, Md. 

Phase Monitor -49,872 -Control Electronics Co., 
Inc., 1925 New York Ave., Huntington Sta., 
N. Y. 

Transformer- 25,000- Western Electric Co., Inc., 
North Carolina Works, Winston -Salem, N. C. 

Switches, motor control- 32,209 -Curtiss- Wright 
Corp., Caldwell, N. J. 

Cable, electric -17,089 -Hall -Mark Electrical 
Sales Co., Inc., 542 Wortman Ave., Brooklyn 
8, N. Y. 

Cable, electric- 21,106 -John A. Roebling's Sons 
Corp., 640 S. Broad St., Trenton 2, N. J. 

Tubes, electron- 344,187- Matchlett Labora- 
tories Inc., 1063 Hope St., Springdale, Conn. 

Tubes, electron- 30,129- Continental E:ectric 
Co., 715 Hamilton St., Geneva, III. 

Tubes, electron- 204,791- Raytheon Manufac- 
turing Co., Foundry Ave., Waltham, Mass. 

Tubes, electron-47,215--Radio Corp. of Amer- 
ica, RCA Victor Div., Harrison, N. J. 

Crystal Unit -31,590- Midland Manufacturing 
Co., Inc., 3155 Fiberglas Rd., Kansas City 15, 
Kan. 

Thermostat -104,338 -The Garrett Corp., Aire - 
search Manufacturing Co., Div., 9851 -9951 
Sepulveda Blvd., Los Angeles 45, Calif. 

Stand, test- 2,050,262 -Sun Electric Corp., Hcr- 
lem and Avondale Ave., Chicago, III. 

Transformer, pulse- 31,951- Bendix Aviation 
Corp., Bendix Radio Div., Baltimore 4, Md. 

Crystal Unit -58,080- Standard Piezo Co., 20 N. 

Hanover St., Carlisle, Pa. 
Cable, power -26,700 -Collyer Insulated Wire 

Co., 249 Roosevelt Ave., Pawtucket, R. I. 
Cable, switch board -63,053 -Phelps Dodge 

Copper Products Corp., Habirshaw Cable 8. 

Wire Div., 40 Wall St., New York S, N. Y. 

Cable, watertight -57,810 -General Electric Co., 

Construction Materials Dept., 1285 Boston 
Ave., Bridgeport 2, Conn. 
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WICKES COLOR TELEVISION INSTRUMENTS 
FOR STUDIOS, LABORATORIES, AND INDUSTRY 
Equipment available for prompt delivery includes: 

VIDEO DISTRIBUTION AMPLIFIERS 

PULSE DISTRIBUTION AMPLIFIER 

CONVERGENCE DOT GENERATOR 

INTERLACE SIGNAL GENERATOR 

PHASE CORRECTION NETWORKS 

AMPLITUDE LINEARITY TESTER 

VECTOR DISPLAY EQUIPMENT 

REGULATED PCWER SUPPLIES 

MULTI -BURST GENERATOR 

Contact your nearest GPL 
Regional Office -or 
write direct to factory. 

ENVELOPE DELAY TRACER 

COLOR BAR GENERATORS 

COLOR PHASE ANALYZER 

COLOR VIDEO mom on 

CROSSOVER FILTER 

COLOR CODER 

NETWORK 
SYNTHESIZER 

NS -1 

NEW INSTRUMENTS 
for the 

DESIGN ENGINEER 

att 
Network synthesizer and laboratory filter for experimental use in the video 

frequency range. Accelerates design procedures by eliminating design calcu- 
lations. Synthesizes any 10 terms of a Fourier series, or any 10 -step approximation 

to a transient response function. Voltages can be added in accordance with harmonic 
analysis schedule of any selectivity curve. 

PHASE DISPLAY EQUIPMENT PDE -1 

Displays transfer function of any network, amplifier, or system a= a simul- 
taneous vector plot of amplitude and phase. Covers range of 100 kc to 10 mc. 

Built -in marker generator. Displays and measures pitase distortion. Ideal for tran- 
sistor studies and testing. Parameters can be displayed and effects of varying currents 

through transistors instantly observed. 

Write for complete literature on the above items. 

WICKES ENGINEERING AND CONSTRUCTION CORPORATION 
12TH STREET AND FERRY AVENUE 

OUR 35TH YEAR 

CAMDEN 4, N. J. 

E X P O R T S A L E S : - R O C K E I N T E R N A T I O N A L C O R P O R A 
New York 16, New York 13 East 40th Street 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 For product information, us 

T I O N 
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Frequency Multipliers (Continued) 

the grid biasing resistors in each 
stage and tuning the previous stage 
for maximum deflection. An adjust- 
ment tool of insulating material is 
helpful when tuning the higher fre- 
quency stages. Changes in driving 
level or operating temperature cause 
negligible variation in the tuning of 
the filter networks. Vibration and 

Fig. 9: Cavity unit extends sensitivity 

aging effects also are slight and ad- 
justments are usually not required 
if tubes are changed. 

Frequency Converter and 
Amplifier 

In the circuit diagram shown in 
Fig. 4, a simple diode converter 
drives a cascaded dual -triode am- 
plifier and a cathode follower output 
stage. This unit is generally used to 
obtain the difference frequency be- 
tween the two 100 -mc inputs. The 
10 -mc or 1 -mc outputs, available 
from the multiplier chains at levels 
of 1 to 2 volts, may also be con- 
nected in pairs to the converter in- 
put to measure an oscillator of only 
moderate stability, such as a sec- 
ondary frequency standard. 

An alternate converter- amplifier 
arrangement, shown at the top in 
Fig. 4, was developed for use either 
as a converter at 100 mc, or as an 
amplifier for the difference fre- 
quency when used with the 1000 -mc 
cavity type of multiplier- converter 
described in a following paragraph. 
In the latter use, the output of the 
cavity converter is connected to the 
jack which leads to the grid of the 
converter -amplifier triode. This 
stage is adjusted to give about the 
same output voltage when serving 
either as a 100 -mc converter or as 
an amplifier for the 1000 -mc crystal 
converter. 

Inductance- capacitance filters are 
used in the converter heater leads, 
and a filter having an m- derived 
section with maximum attenuation 
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at 100 kc is provided in the con- 
verter output. The overall amplifier 
response is essentially flat from 5 to 
50,000 cps, with half -power cutoff at 
about 70 kc, caused primarily by the 
filter. 

The cathode follower output stage 
is somewhat unusual, it also having 
been designed to perform either of 
two separate functions without need 
of internal switching. In one use the 
output is connected to an electronic 
counter or other high impedance, 
such as an oscilloscope where low 
distortion is desired over a wide fre- 
quency range at a level of 3 to 5 
volts. In another use the output is 
connected to a limiting amplifier op- 
erating over a narrow frequency 
range near 60 cps, and having a 500 - 
ohm transformer primary as input 
impedance. Again about 3 volts is 
needed, but at a higher power level. 
Some distortion is permissible, as 
the limiting amplifier operates by 
squaring and amplifying the input 
and then eliminating harmonics by 
use of a low pass filter. The arrange- 
ment shown prevents the trans- 
former winding from shorting out 
the cathode bias, and performs both 
functions with a reasonable drain in 
plate current and without the need 
of extra transformers and switching. 

The converter injection levels and 
phasing of the converter output are 
arranged so that the second har- 
monic distortion caused by rectify- 
ing two signals near the same level 
is of opposite phase to that caused 
by slight overdriving of the cathode 
follower. Thus a higher output level 
may be . obtained before distortion 
becomes appreciable. A gain con- 
trol allows the beat -frequency volt- 
age output from the amplifier to be 
adjusted to any desired value, which 
may be read from the panel volt- 
meter. 

Power Supply 

A commercially available regu- 
lated power supply is used to oper- 
ate the frequency multiplier and 
converter. As a comparatively low 
dc plate voltage is used, an input 
filter choke was added in the power 
supply, which gave a saving of 15 
watts in power drain and in heat 
dissipation. The multiplier- converter 
chassis requires 180 volts at 85 ma 
and 6.3 volts ac at 4.5 amps. The 
total ac power drawn with the choke 
added is about 110 watts. A block 
diagram of the multiplier- converter 
and the power supply, including rf 
line filters, is shown in Fig. 5. 

The frequency multiplier chains 

give constant output and show no 
change in phase stability at 100 mc 
for 100 kc input levels between 0.5 
and 10 rms volts. Frequencies rang- 
ing from 5 to 70,000 cps may be 
obtained from the converter- ampli- 
fier for measurement or recording 
at power levels up to 5 volts into 
500 ohms. With only one 100 -mc 
input connected and the amplifier 
gain control at maximum setting, 
the 100 -kc component in the output 
is about 20 db above the converter 
noise level. 

The desired output from the 100 - 
mc jacks is better than 50 db above 
multiplier sidebands and harmonics. 
Measured values of sidebands and 
harmonics in the outputs of the mul- 
tiplier chains are given in Table II. 
The 1 -mc and 10 -mc outputs are 
taken from the plate transformers 
in each stage. Additional filtering is 
provided in the tuned input trans- 
formers in the following stages be- 
fore proceeding with multiplication. 
There is no indication of ac pickup 

Fig. 10: (a -top) Multiplier -converter dr- 
cuit. (b) Modified pentode multiplier -converter 

or hum modulation in the output of 
the multiplier or converter -ampli- 
fier. No discernible change in per- 
formance was noted when one of 
the units was operated entirely 
from batteries. 

Random phase fluctuations in the 
frequency multiplier chains were in- 
vestigated by connecting two com- 
plete multiplier -converter units as 
shown in Fig. 6. For any frequency 
difference between the two driving 
oscillators other than precisely zero, 
an elliptical pattern was obtained on 
the oscilloscope. Random phase 
fluctuations were noted with a 
maximum amplitude of about 14 °, 
and with periods ranging from 0.1 
to 2 sec. Thus a maximum phase 

(Continued on page 122) 
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Motor and fan, 25 CFM, 
11,000 RPM, wt. 61 /4 oz. 

Zerol fine pitch 
bevel gears 

Guided missile tracking 
equipment differential 

Fine pitch straight 
bevel Cluster 

1 100 HP miniature 
motor, 10,000-13,000 

RPM, wt. 4 oz. 

Blower, 22 CFM, 
10,500 RPM, wt. 10 oz. 

Special computer fine 
pitch bevel gear set 

...your best source for 
high precision gears, 
miniature motors 
plus complete engineering 
service to insure 
correct application 

l'u 

PLANTS AT LYNWOOD. PASADENA. BELMONT SAN FRANCISCO (CALIF.). 
SEATTLE AND HOUSTON ...REPRESENTATIVES IN PRINCIPAL CITIES 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 

HIGH PRECISION GEARS and precision fine pitch gearing 
available from 200 to 6 diametral pitch and dimensions from 
.125" to 10" in diameter for electronic application. 
MINIATURE MOTORS, more than 50 basic types available 
including axial and centrifugal blower designs to cover any 
type of equipment adaptation. Designs range from 
.001 to 2 HP and from 50 to 1,000 cycles in frequency, 
any desired voltage. 
Feel free to call on Western Gear's 67 Mears experience 
in the manufacture of gears and special machinery. 
Write for further information or detail your requirements 
so that we may submit quotation. Address Executive Offices, 
Western Gear, P.O. Box 182, Lynwood, California. 

"The difference is reliability" * Since 1888 5560 

WESTERN GEAR 
PACIFIC-WESTERN PRODUCTS I 'or::: . CMMÑSrION 

For product information, use inquiry card on last page. 121 
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Frequency Multipliers (Continued) 

shift of about 3.5° per multiplier 
chain occurs if one assumes the 
phase shifts to be uniformly divided 
between the four channels. This 
phase fluctuation constitutes a maxi- 
mum uncertainty contributed by 
each multiplier chain of about 1 

part in 101° for a one -second ob- 
servation. 

These fluctuations are attributed 
principally to what is generally 
called the "flicker effect" in the elec- 
tron emission from the tube cath- 
odes. It is believed to result from 
localized irregularities at the cathode 
surface and can be reduced by 
special cathode techniques. In 
class -C harmonic generators these 
variations result in slight changes 
in the instant of plate- current con- 
duction, causing phase modulation 
of the harmonic frequencies. Thus 
the input stage, which is followed 
by the greatest amount of frequency 
multiplication, contributes most of 
this variation. Similar effects prob- 
ably occur also in the oscillators 
and buffer amplifiers generally asso- 
ciated with them, although these 
effects were cancelled out in the 
method of evaluation used. 

The beat frequency recording on 
the left side of the chart in Fig. 7 

is a typical example of the perform- 
ance of the triode frequency mul- 
tiplier and converter system when 
intercomparing two highly stable 
frequency standards at the 100 -mc 
range as described later under 
auxiliary equipment. 

Diode -Pentode 
Frequency Multiplier 

Two complete multiplier -con- 
verter systems having four multi- 
plier chains, 100 kc to 100 mc, were 
constructed using circuit arrange- 
ments as shown in Fig. 10 -a for the 
first decade stage. Germanium -quad 
diodes, type 1N71, are used as har- 
monic generators. These diodes, 
when self biased by rectification of 
the input signals, have current 
waveforms and harmonic content 
very similar to those obtained from 
class -C tube harmonic generators. A 
full -wave doubler input stage is 
used for more effective limiting and 
filtering, followed by a balanced 
quintupler and a 1 -mc grid filter. 
The amplifying tube operates class - 
A and, because of the high value 
of screen resistor, draws about the 
same total current with or without 
input. The cathodes are grounded 
to avoid possible hum pickup from 
the heater leads, with bias being 

obtained from the rectifying action 
of the grid. The plate -circuit tank 
is also tuned to 1 mc and is provided 
with center -tapped output for driv- 
ing the diode rectifiers in the next 
stage. 

In the 1 -mc to 10 -mc and 10 -mc 
to 100 -mc decades, the quintupler 
stages are placed first with the more 
efficient doubler stages operating at 
the lower power level. Either 6AG5 
or 6AK5 tubes may be used, but the 
latter are more satisfactory in the 
high frequency decade. 

Tank Impedances 
Because of the tuned input and 

output in each stage, difficulties de- 
veloped if tank impedances were 
made too high. Resonant impedances 
of 25,000 to 50,000 ohms proved gen- 
erally satisfactory. Also, because of 
the high- impedance, low -level grid 
circuits, some coupling between the 
two multiplier chains occurred 
through ground currents with the 
bottom cover installed. This effect 
was greatly reduced by splitting the 
bottom cover into two pieces sepa- 
rated by a bakelite spacer. The prin- 
cipal difficulty, however, is the 
random noise generated by the 
diode rectifiers, which amounts to 
about 10% of the beat frequency 
output amplitude from the con- 
verter- amplifier. This may be re- 
duced by low pass or band pass 
filters on the output, but such 
devices limit the usefulness. 

A typical beat frequency chart 
recording obtained at 100 mc with 
the diode -pentode frequency multi- 
plier is shown in the center of Fig. 7. 
This record compares unfavorably 
with the other types shown. The 
equipment, however, is quite satis- 
factory for obtaining the beat fre- 
quency between pairs of oscillators 
with electronic counters and is used 
regularly for this purpose. This type 
of multiplier seems to be most 
adaptable to small signal or medium 
stability applications. 

Pentode Frequency Multiplier 
A pentode model of the frequency 

multiplier- converter generally simi- 
lar to the triode model was con- 
structed to investigate any possible 
superior features. Type 6BH6 tubes 
are used because of their high trans - 
conductance and low power con- 
sumption. Because of the higher 
sensitivity, grid drive is reduced to 
about two -thirds of the amount used 
with the triode multipliers. Other 

(Continued on page 142) 

Victor Le Gendre has been appointed 
Chief Engineer of Haydu Brothers' 
Plainfield, N.J. tube plant, a division 
of Burroughs Corp. 

V. le Gendre E. F. Grant 

Eugene F. Grant, former Engineering 
Manager at W. L. Maxson Corp., has 
joined the National Company as Di- 
rector of Engineering. Mr. Grant will 
be responsible for all development ac- 
tivities involving communications, au- 
dio, components and electronic devices. 

Russell T. Lowe has been appointed 
Assistant Chief Engineer of the Barry 
Corp., manufacturers of vibration isola- 
tion equipment. 

Edward K. Doherr has been named 
assistant director to handle service at 
the government field engineering de- 
partment of Raytheon Mfg. Co. G. Ed- 
ward Dodge has been appointed gov- 
ernment field engineering supervisor. 

Howard S. Orcutt has been appointed 
Chief Engineer of the rectifier division 
of Pyramid Electric Co. Mr. Orcutt was 
formerly senior engineer at Federal 
Telephone and Radio. 

H. S. Orcutt H. E. Ruehlemann 

Herbert E. Ruehlemann, authority on 
electric fuses, has taken the position of 
Chief Engineer and Director or Re- 
search and Development at the Instru- 
ment Div. of Roller -Smith Corp. Mr. 
Ruehlemann has served as consultant to 
the Naval Ordnance Lab. 

Lawrence S. Brown has joined Ford 
Instrument Co., Division of The Sperry 
Corp., Long Island City, N.Y. to work 
with the management staff in coordi- 
nating company projects. 
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NUMBER 2 OF A SERIES 

INTEGR TE 

ELEGTR9 

WINDING PRECISION COILS 

Navigational Gear 

Missile Guidance & 

Control Systems 

Radar 

Noise Reduction 

Countermeasures (ECM) 

Communications 

Terminal Equipment 

Transistor Application 

THE IMAGINATION FOR RESEARCH THE SKILL FOR PRODUCTION 

loffnian 
LABORATORIES. INC. 

A SUBSIDIARY OF HOFFMAN ELECTRONICS CORP. 

Three complete plants with a total of 240,000 square feet 
are devoted exclusively to precise military electronics 

and electro- mechanical production. These facilities are staffed 
and equipped to design, develop, test, and manufacture 

equipment ranging in size from miniature trans -ceivers to heavy 
shipboard fire control weighing more than two tons. 

Hoffman Laboratories is equipped with a completely integrated 
manufacturing operation with sheet metal, machine shop, 

plating, welding, assembly, and test departments. 

Constant quality control and inspection procedures assure 
the highest equipment efficiency ... equipment that 

meets and exceeds requirements. 

Write the Sales Department for your free 
copy of "Report From Hoffman Laboratories'.' 

CHALLENGING OPPORTUNITIES FOR OUTSTANDING ENGINEERS TO WORK IN AN ATMOSPHERE OF PRACTICAL, CREATIVE ENGINEERING. 
WRITE TO DIRECTOR OF ENGINEERING, HOFFMAN LABORATORIES, INC., 3761 SOUTH HILL STREET, LOS ANGELES 7, CALIFORNIA 
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Dielectric Amplifiers 
ohms for maximum output. This load 
reduces the Q from 27 to 21. Rewrit- 
ing Eq. 6, the voltage gain is ob- 
tained as 

.XE 0.7IQs AC 
(9) 

A V,, 2 co, C, 0 V,, 

The peak r -f current which the r -f 
amplifier used in the experiments 
could supply was 12 ma., with source 
impedance of about 100,000 ohms. 
There are three independent vari- 
ables which determine the power 
output per unit input voltage of the 
dielectric amplifier, viz. the Q of the 
components, the current output of 
the r -f power source, and the r -f 
voltage at which the condensers 
have their maximum non -linearity. 
As noted above, increasing the r -f 
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Fig. 9: Voltage sensitive capacitor drift 

( Continued ) 

voltage would have the opposite ef- 
fects of directly increasing the 
amount of r -f power from which the 
signal output is recovered, while at 
the same time reducing the sensitiv- 
ity of the condensers and hence di- 
rectly reducing the gain. Using a 
coil with higher Q will increase the 
voltage across the condensers; it is 
anticipated that a small increase in 
Q will improve the gain, since the 
output is directly proportional to the 
r -f voltage and hence to the Q, while 
the change in condenser sensitivity 
with r -f voltage is as diagrammed in 
Fig. 8. With a Q of 27 and an r -f 
current of 12 ma., the voltage across 
the condensers at resonance is 

E. 
C 

and at the maximum -sensitivity 
point, from the universal resonance 
curve, 

IQ 

0.7 I Q 
E_ -36 v. 

co. C 

which is quite close to the desired 
value of 40 v. If the Q had been 
higher or lower than 27, then the 
resulting difference in the r -f volt- 
age would have required a respec- 
tively lower or higher value of load 
resistance than the calculated opti- 
mum, in order to obtain the best 
gain from the amplifier. If the rela- 
tionship between the voltage- sensi- 
tivity of the capacitor and the r -f 
voltage across the capacitor is in-. 
eluded in the above analysis, it will 
be discovered that a resistance 
somewhat lower than 3 times the 
resonant circuit resistance is re- 
quired for maximum power gain. In 
view of the errors introduced by the 
original assumptions, it was not con- 
sidered worthwhile to include this 
refinement in the analysis. 

A calculation of the voltage gain 
of the dielectric amplifier from Eq. 
9 gives 

DE 
- 1.3 

0 V,, 

and the measured gain was 1.1. For 
an input of 1 v., the output power 
would be 

1.1= 
P, _ - 10-4 watt 

12,000 

The input dissipation factor is 2% 
at 1000 cps, corresponding to a re- 
sistance of 200 megohms. At 1 v., 
the input power is 1 /(2X107)= 
5X10-8 watt, for a power gain of 
2X103. 

Voltage -History 

It was noted in the course of the 
work that the results of a given se- 
ries of measurements could not be 
repeated at a later time. Further in- 
vestigation revealed that the charac- 
teristics of a non -linear condenser 
are not only a function of the ap- 
plied voltages and temperature, but 
also of the history of voltages ap- 
plied. The capacitance and dissipa- 
tion factor as measured immediately 
after a set of voltages are applied 
are considerably different from the 
same quantities measured at a later 
time, with no change having been 
made in any of the parameters in 
the meantime. The amount of drift 
of these quantities depends on the 
difference between the initial and 
final voltages. The direction of the 
capacitance drift was opposite to the 
dissipation factor in all cases. How- 

ever, the two types of commercially - 
available condensers, the Mucon 
type VSR and the Radiation, Inc. 
type R2 -226, exhibited drifts in op- 
posite directions. Fig. 9 is a plot of 
the drift of the Mucon type VSR 
voltage- sensitive condenser after 150 
vdc is applied, and after 150 vdc 
is removed. Note that the dissipation 
factor appears to reach a steady 
state in about 6 mins., and that at 
that time the capacitance has 
changed the greater part of its 
eventual change. No explanation for 
this phenomenon has been found to 
date. The effect of temperature is at 
present being investigated. 

New IBM Control System 
Tightens Plant Operation 

Designed to switch plant or office 
equipment on and off on pro- 
grammed time schedules, IBM's new 
carrier- current -operated "Central 
Control System" is being hailed as 
an important stride toward plant 
automation. 

Some of the typical operations 
performed by the system are to 
switch lights on or off, start and 
stop motors, open and close valves 
and control air conditioning. Vir- 
tually any function depending upon 
electricity can be similarly con- 
trolled. 

The system operates over existing 
lines in the plant or building, using 
carrier- current pulsed signals hav- 
ing a strength of approximately 1/2v. 

The frequencies used are in the 
audio range; how many frequencies 
used will depend upon the number 
of functions being controlled, and 
the time sequence of their opera- 
tion. 

Control over the entire system is 
provided by a central control panel. 
In addition to providing immediate 
manual control over the various re- 
mote- controlled units, this panel also 
provides a continuous indication of 
the on -off status of the different ma- 
chines or functions, and is the hous- 
ing for the coding transmitter and 
programming device. The latter is a 
revolving drum in which are inserted 
toothed bars, the programming being 
determined by the positioning of 
the particular teeth. 

Prices for the system range up- 
ward from $1,100, the fmal cost being 
determined by the number of func- 
tions to be controlled and the num- 
ber of actuating relays which will 
be installed at the remote - controlled 
machines. 
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write for new 
illustrated brochure, 
"Modern Components" 
This new brochure 
describes and illustrates a 
wide variety of 
transformers and magnetic 
amplifiers produced to 
meet unusual and difficult 
specifications. 

Write today for 
your copy. 

high voltage 
low current 

D. . 
3FDOER 
SILT PPLY 

ideal for aircraft, guided missiles, 
other applications with limited 
space and weight 

This special D.C. power supply, now being produced by Keystone, has 

an output of 4500 volts at 1 milliamp with an operating frequency 
of 6000 -13,000 cycles per second. Input is 150 volts. The unit is oil 

filled, hermetically sealed, and can be used effectively from 

-55 °C. to +75 °C., and to altitudes of 60,000 feet. 

This versatile component is ideal for any application, military or 
commercial, where space and weight are critical factors ... and it is 

typical of the unique components produced by Keystone to meet 

unusual standards of performance, adaptability and reliability. 
Each is a custom- engineered unit designed to solve specific problems 

which standard transformers or magnetic amplifiers cannot solve. 

If you have an application for a low -input D.C. power supply like the 

one above -or if you have an unusual specification demanding unique 
performance from a transformer or magnetic amplifier - 
contact the Engineering Department today. 

See Keystone's new transformers and "Moto Mags" at 

booth #804, I.R.E. show 

kgstuit PRODUCTS COMPANY 

604 23RD STREET UNION CITY 2. N. J. 
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/4/eher í . 9 J PAR FRS S 7 
27" HORIZONTAL OUTPUT TRANSFORMER 

FOR 90° DEFLECTION A 

Raypar's newly developed 27" horizontal output transformer 1s 
example of RAYPAR'S electronic knowledge to produ 
ponents of consistent quality for radio and television. 

RAYPAR'S HORIZONTAL OUTPUT TRANSFORMER gives' f e ` o 

advantages: 

(1) High efficiency drive circuit application. 
(2) Output voltage 18,0.00 volts. 

(3) Full scan at low line voltages. 
(4) Various.types of mountings available. 
(5) Always quality workmanship. 

DEPENDABLE COMPONENTS INSURE QUALITY PRODUCTS 

HORIZONTAL OUTPUT TRANSFORMER 

DUO -DECAL SOCKET ASSEMBLY 

HIGH VOLTAGE SOCKET ASSEMBLY 

INTERLOCK CONNECTOR 

CABLE ASSEMBLIES 

I. F. TRANSFORMERS 

WIDTH COILS 

LINEARITY COILS 

PIX I. F. COILS 

H. F. PROBES 4 ATTENUATORS 

RAYÌRM( incorporated 

7800 WEST ADDISON STREET CHICAGO 34, ILLINOIS 

SERVING AMERICA'S LEADING RADIO & TV MANUFACTURERS 
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Cues For Broadcasters 
(Continued from page 101) 

piece of heavy coat -hanger wire. 
The wire is bent into a loop at the 
pivot end, and the other end is bent 
up through the switch slot, where, 
after inserting through hole `B," it 
can be soldered into a drilled piece 
of quarter -inch shafting for a con- 
trol knob. The shafting is locked in 
the knob so that the wire rubs 
slightly against the metal chassis to 
hold the leverage assembly in any 
position in which it is placed. 

A small, notched piece of metal, 
such as heavy sheet copper, must 
be soldered to the end of the metal 
arm which carries the idler wheel. 
The "bent up" edge of the curved 
lever arm catches in this notch to 
retract the idler. The soldering must 
be done carefully in order to get 
a strong joint with no surplus sol- 
der, but this is not as hard to ac- 
complish as it might appear. When 
the idler is retracted, the added 
piece, unless it is kept small, may 
hit the knob which secures the turn- 
table. 

The red cap is removed from the 
spindle, which is then sawed 
through with a hack -saw at such 
a point as to just nick the hollow 
steel shaft at its upper end. A bev- 
eled edge is cut around the top of 
the spindle with a grinding wheel 
or file, and the top is sanded smooth. 

The resulting turntable is small, 
light, and easier to operate than 
most of the large transcription 
turntables, while providing equal or 
even superior performance. 

COAST AES OFFICERS 

New officers of Los Angeles Section, Audio En- 

gineering Society, for 1955 are: (I to r) Thomas 

Gibbons, Treas.; Olin Dupy, Vice Chairman; Sid- 

ney Alder, Chairman; Fritz Held, Secretary 

Basic Electronics 
By Van Valkenburgh, Nooger & Nev- 

ille, Inc. Published 1955 by John F. 
Rider Publisher, Inc., 480 Canal St., 
New York 13, N.Y. Five volumes, 560 
pages. Price $9.00 per set or $2.00 per 
volume. Texts of courses currently 
taught in Navy specialty schools now 
released for civilian use. Text covering 
entire gamut of electronic art, including 
tubes, amplifiers, oscillators, trans- 
mitters, antennas, receivers and anten- 
nas, is supplemented with abundant 
illustrations. 
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OUT OF THE LAB... 

Another 
Hughes semiconductor 

development, 
available now 

-the new, 
subminiature 

photocell, 
Type 

HD 2501. 

S U BM I NI AT U R E- smallest over -all 
volume of any photoelectric detector 
(approx. l /moo cu. in.). 
FUSION- SEALED -only subminiature 
photocell with truc glass- to-metal seal. 

FAST -response at zo kc down less than 
5 per cent. 
VERSATILE- non -directional sensi- 
tivity (36o °) and photovoltaic properties 
lend unusual flexibility in equipment 
design. 

RUGGED- welded whisker construc- 
tion withstands severe shock, vibration, 
and acceleration. 
RELIABLE- packaged in the famous 
Hughes one -piece glass envelope, im- 
pervious to moisture and external con- 

Photocell dimensions, glasse envelope 
Length: 0.263 -inch, maximum 

Diameter: o.o86 -inch, maximum 

tamination. A r00% testing ensures uni- 
formity of characteristics. 

Hughes Type HD 2501 germanium 
point -contact photocell can be used as 
a light detector in card readers, binary 
encoding and decoding wheels, motion 
picture sound -and for near infrared 
applications. Because of this infrared 
response, tungsten light sources can be 

operated at voltages below normal and 
their effective life increased accordingly. 

For other diode applications in high 
and low temperature ranges, be sure to 
check the growing family of Hughes 
semiconductors. Scores of types of 
germanium point- contact and silicon 
junction diodes are available in RE MA, 

JAN, and Special listings. 

r 

F- 

I 

L_ 

HUGHES 
T 

SEMICONDUCTOR 

1 
I 

SALES DEPARTMENT I 

New York Syracuse 

Philadelphia Chicago 

J 

Airnajt Company, Culver City, Calif. 

TYPE HD 2501 PHOTOCELL -SOME CHARACTERISTICS AT 25° C. 
Dynamic Breakdown Voltage: 175 Volts, minimum. Minimum Sensitivity: ImA /L at 50 Volts and 25 ML. 
Maximum Dark Current: 20 PA at 50 Volts. Dynamic Resistance: 1 megohm at 50 Volts and 25 ML. 
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The Completely New 

HYCOR 

VARIABLE 

ATTENUATOR 

... A revolutionary design in attenua- 
tors I 

PROOF against SHOCK -MOISTURE 
-TEMPERATURE. 
Withstands ambient temperatures of - 40°C. to 4 -70 °C; 95% humidity. 
Resistive elements are accurate, non - 
inductive, wire -wound and hermetic- 
ally sealed in a special tough plastic 
compound. 
Greater power dissipation. 
Switch surface flat and smooth ... 
easy to clean, BRUSHES CANNOT 
TRIP, exceptionally long life. 
QUIET...extremely low switch noise 
level ... ideal audio mixer controls. 
"Lubricated for life" bearings. 
Stock types available with "LADDER," 
"T," "H," "L," and potentiometer 
configurations up to 32 steps. 

Send for Bulletin A -2 for specifica- 
tions and prices. 

Representatives in 
Principal Cities 

11423 VANOWEN STREET 
NORTH HOLLYWOOD 2, CALIF. 

New Technical Products 
for the Electronic 

CAPACITY METER 

The Model CM -1 direct - reading ca- 
pacity meter, used extensively in qual- 
ity control and production line testing, 
measures capacity directly without cal- 
culation from 100 µµf to 0.10 µf. The 

TEST OSCILLATOR 
Any of 19 different pre -selected fre- 

quencies in the range from 20 crs to 
20 kc can be selected by push -button 
controls on the Model TO -100A push 
button test oscillator. A deviation dial 

unit is simply connected to binding 
posts, the correct range selected, and 
the capacity value is read on the 41/2 in. 
meter. Residual capacity is less than 
1.0 µµ.f. The instrument is not subject to 
hand -capacity effects. Lowest range 
will even indicate capacity of tuning 
capacitor as it is rotated. Heath Co., 395 
Territorial Rd, Benton Harbor, Mich. 
TELE -TECH & ELECTRONIC INDUS- 
TRIES. (Ask for 4 -55) 

4- CHANNEL RECORDER 

The Type 104 transient recorder is 
capable of magnetically recording up to 
4 signals simultaneously. Provides a 
frequency response of dc to 2 kc, a 1- 
second record period, and simultaneous 
playback of any two channels. Features 
use of magnetic discs that can be stored, 
or erased and used again. Any two 
recorded equipment transients can be 

viewed on a dual beam oscilloscope, 
thus enabling direct comparison. The 
unit records and erases continuously in 
the absence of a transient. Magne -Pulse 
Corp., 140 Nassau St., New York 38, 
N.Y. TELE -TECH & ELECTRONIC 
INDUSTRIES. (Ask for 4 -54) 

128 For product information, use Inquiry card on last page. TELE -TECH 

permits calibrated deviation from the 
center frequencies up to ± 10 %. The 
output frequencies include those rec- 
ommended by the FCC for distortion 
measurements on broadcast transmit- 
ters. Output amplitude is calibrated 
from 1 to 25 v. open circuit from 600 
ohm source. Wave form distortion at 
18 mw output is less than 0.25% above 
100 cps, 0.5% below. Teletronics Lab- 
oratory Inc. 54 Kinkel St., Westbury, 
L.I., N.Y. TELE -TECH & ELECTRONIC 
INDUSTRIES. (Ask for 4 -51) 

DIAL SAW 
The new No. 400 dial saw has a larger 

capacity than the previous model. Cuts 
holes from 11/2 in. to 31/2 in. diameter 
in steel, copper, brass, aluminum, plas- 
tics, wood, and other materials. Each 
No. 400 is complete with pilot drill and 

three sets of cutting blades -one for 3/2 

in. depth steels, one for non- ferrous 
metals and plastics, one with 1 in. 
depth for wood and similar materials. 
Erwood, Inc., 1770 Berteau Ave., Chi- 
cago 13, Ill. TELE -TECH & ELEC- 
TRONIC INDUSTRIES. (Ask for 4 -52) 
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Industries 
PHASE CERTIFICATION 

Two new equipments, a Vectorscope 
and a Subcarrier Regenerator, provide 
easier color TV phase certification for 
operating personnel. The Model 1811 
Vectorscope presents a continuous, 

easy -to- analyze, illuminated display of 
phase angles and amplitudes of the 
color signal. A self- checking feature 
assures reliability. Signal inputs re- 
quired are composite video and CW 
subcarrier. The Model 1812 Subcarrier 
Regenerator supplies a CW subcarrier 
output locked in phase ( -1.0 degrees) 
with color burst contained in composite 
video input. Pull -in time over 300 ces 
range is less than 1.0 second. Also fea- 
tures a convenient field -rate sync out- 
put. Hazeltine Electronics Corp., 58 -25 
Little Neck Pkway., Little Neck, N.Y. 
TELE -TECH & ELECTRONIC INDUS- 
TRIES. (Ask for 4 -53) 

DELAY CABLE 

The Type HH -4000 delay cable has a 
nominal characteristic impedance of 
4,000 ohms and a time delay of 1.0 
µsec /ft. The attenuation for a delay of 
1.0 sec is 0.2 db at 1 Mc, 1.2 db at 4 
Mc, and 3.0 db at 6 Mc, resulting in a 
bandwidth (3 db down) of 6.2 Mc. 
Pulse rise time is 0.06 sec for a delay 
of 1.0 sec and correspondingly faster 

for shorter time delays. A polyvinyl 
chloride jacket protects the cable from 
moisture and abrasion. O.D., 0.32 in. 
Columbia Technical Corp., 5 East 57th 
St., New York 22, N.Y. TELE -TECH & 
ELECTRONIC INDUSTRIES. (Ask for 
4 -50) 

OR P OR A T I O N 

SWITCH PLATES 

COMMUTATOR 
& CODE DISCS 

n0 DßpSß 

A NEW LAMINATING 
PROCESS FOR FLUSH 
"PRINTED" CIRCUITRY 

We can supply either the fabricated plates 
and discs or complete electro- mechanical 
assemblies. 
Photocircuits Corporation has pioneered 
printed- etched circuitry processes and now 
offers long enduring flush surfaced 
(bounceless) conductor configuration and 
Melamine to satisfy the most exacting spe- 
cifications. The "Melacon" Process repre- 
sents Photocircuits Corporation's newest 
achievement in coplanar electro- formed 
circuitry, resulting in low costs for the 
most complex or the simpler patterns. 

filio/oc frcui/s 
Dept. TT4, GLEN COVE, NEW YORK 

GLen Cove 4.4000 Flushing 3 -SOSO 

These are some of 
"MELACON'S" ADVANTAGES: 

FLUSH SURFACE. Finest available surface finish! 

HIGHEST ARC RESISTANCE. 

NICKELRHODIUM Plating. For smooth, hard, 
long life contacts. (Silver- Rhodium, Silver 
and Gold plating available as needed). 

COMPOSITE LAMINATE. The conductor is em- 
bedded flush in pure tempered Melamine on a 
Melamine -glass core based on a lower -cost 
composition backing. (Switch plates and com- 
mutator discs can be backed with either alum- 
inum or steel for rigidity and strict flatness.) 

LONG LIFE. With the proper combination of 
"Melacon ", brush pressures and contact mate- 
rials, satisfactory life experiences of 100 mil- 
lion revolutions have been reported. 

This 
Engineering 

Brochure 
FREE 

on request. 

'Trade )tare 

PC Pioneers in Cost -Cutting Printed Circuit Techniques 

90STON: 25 II :i7",:....:. : .7..nanwealta 6-705 
CHICAGO: 3347 W. ìvitigPBík Bd- KETStotu 0-7355 
DAYTON, O.: 3521 Nurrvu(as ice. ; ¢8 

LO5 ANGELES: '1407 Melrose Are. WEbster 3 -7276 
PHILADELPHIA7 1531 Spruce St, Kingsley 5 -1205 
ROCHESTER: 3 Juniper St. Culver 7635 

A 1.0 T ., N. G.: 13 3 The Plaza EDlson 4.9739 
A Pester Ave. Phone 2 -1369 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 For product information, use inquiry card on last page. 129 

www.americanradiohistory.com

www.americanradiohistory.com


100 

ao 

60 

40 

20 

o 

20 

40 

60 

80 
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(FOR AN 

TEMPERATURE IN 
Ill IIII 

III _. LEGEND 
MI =Mil MIMI IIMIM IN1 

0 20 
TEMPER ATJRE. C 

FOR STILL CLOSER TEMPERATURE -COEFFICIENT 
TOLERANCES THAN THOSE PREVIOUSLY AVAILABLE 

Maximum Positive 
Tempe -ature Coefficients 
Typica Temperature Coeffic ents 
Minimum Negative 
Tempe-ah.re Coefficients 

40 60 80 

HI-C1 
PRECISION 

emperature- Compensating 

Ceram,» Capoi/oì 
TYPE (NP 

I 
S 

Further refinemen: it ceramic dielectri:s 
by leacing ceramic -capacitor specialists, 

is reflected in the accormanying performance curve. 
Made by an Jnique production process, 

Hl -Q] Type CNP units are of such high uniform ty 
:ha: irdividual TC testing can be 

eliminated. Such components are intended 
specifically for applications requiring 

still better temperature compensation. 
Available in capacitance tolerances of 2%, 5% 

and 10%. Non- insulated tubular style. 
Radial leads. Clean non -hygroscopic plastic 

coating. Three sizes: CNP -1, .200" d. 

x .375" L; CNP -2, .200" d. x .625" 1.; 

CNP -7, .230" d. x .812" 1. Working Voltages: 
CNP -1 and CNP -2, 300 DC; CNP -7, 500 DC. 

Test Voltages: CNP -1 and CNP -2, 

1000 DC; CNP -7, 1200 DC. 

Literature on request. Let our 
application, research and production 

engineers help you select 
the most suitable capacitors 

for any capacitor need. 
-Trade -nark 

AEROVOX CORPORATION 
OLEAN, N. Y. 

In Canada: AEROVOX CANADA, LTD., Hamilton, Ont. 
Expo": Ad. Aurino., 89 Brood Sr., New Yore, h. Y. Coble: Auriemo, N. Y. 

AEROVOX CORPORATION, NEW BEDFORD, MASS. ACME ELECTRONICS, INC., MONROVIA, CALIF. 
CINEMA ENGINEERING CO., BURBANK, CALIF. HENRY L. CROWLEY & CO., WEST ORANGE, N. J. 

130 For product informo'ion, use Inquiry card on last page. 

"Mylar" Film 
(Continued from. page 114) 

Capacitor manufacturers have 
evaluated "Mylar" mainly on the 
basis of accelerated life tests. Ac- 
celerated life testing is based on the 
assumption that capacitors ulti- 
mately fail due to electrochemical 
deterioration and that the decompo- 
sition reaction can be accelerated a 
controlled amount through increased 
voltages and temperatures. 

As indicated previously, no at- 
tempt has been made to derive a 
rating schedule for a commercial 
line of capacitors using "Mylar" as 

d. 

d' 

3 ; id'ioo 

MIL 

ío 10 160 IRO 

TEePERATUREI°[1 

200 220 240 

Fig. 6: Volume resistivity characteristics 

Fig. 7: Mylar volume resistivity parameters 

the dielectric. The extremes of serv- 
ice for which modern capacitors are 
manufactured, the wide range of 
techniques available to the capaci- 
tor designer, and the information 
and data shown, indicate that a 
complete evaluation study would be 
extremely complex. 

Manufacturing 

However, the techniques of manu- 
facture, incidental to practical 
utilization of the dielectric, may be 
of prime importance to the service 
obtained from "Mylar" capacitors. 
The factors involved which play 
such an important part include 
winding, tab and foil electrode de- 
sign, filling, canning, sealing, etc. 
These practices vary between 
manufacturers and they lead to 
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Extra Program Versatility 
from NEW RCA TS-11A Switcher 

The TS -11A is a "nine- input" switcher designed to handle com- 
posite or non -composite video switching for color or monochrome. 
Two rows of push buttons feed a manual fader assembly; a third 
row feeds a preview channel. A program transfer switch is provided 
to interchange the preview and fader busses with the output busses 
so that the fader section can be used for previewing fades, lap dis- 
solves and superimpositions. This makes it possible to use the fader 
channels for rehearsals while the preview channel handles the 
"on -air" signal. The fader assembly feeds a mixing circuit and 
three output amplifiers which are a part of the TS -11A, eliminating 
the need for installing elaborate distribution amplifier systems 
external to the switcher. The new switcher is free of microphonics 
and low frequency tilt and bounce, so that a stabilizing amplifier 
need not be added as part of the switching system. 

For further information about this exclusive RCA development get in touch 
with your RCA Broadcast Sales Representative. In Canada, write RCA Victor 
Ltd., Montreal. The TS I1A Switcher is supplied with on RCA console 

housing (MI. 26266 -BI, a TM -6B master monitor and 
power supplies to form a complete versatile system. 

RCA PIONEERED AND DEVELOPED COMPATIBLE COLOR TELEVISION 

RADIO CORPORATION of AMERICA 
ENGINEERING PRODUCTS DIVISION CAMDEN, N.J. 
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THIS TIME BE SURE 

with 

PEERLESS 
Quality 
Transformers 

For military requirements, 
insist on Peerless 
transformers for 
QUALITY design and 

QUALITY manufacture 
that insures constant 
QUALITY control. 

Grade for grade, class 
for class, Peerless 
transformers exceed the 
MIL -T -27 requirements. 

Peerless quality is 

ECONOMICAL, UNIFORM, 

DEPENDABLE. 

THIS TIME have Peerless 

quote on your trans- 

former requirements. 

PEERLESS 
Electrical Products 

A Division of 

9356 Santa Monica Blvd., Beverly Hills, Calif. 

161 Sixth Avenue, New York 13, N.Y. 

Mutual Inductance 

usan.+ 
MIS* 

METAL ! SIT 

MUTUAL 
ELATIVELYS FIXED OPI SAME FORM 

COILS 

Fig. 5: Schematic of typical mutua! in- 
ductance probe. Primary and secondary 
are fixed in relation to each other 

(8) The ratio of the secondary coil 
radius to the primary coil radius 
should be as large as possible. 

(9) The primary coil should be as 
large as possible. However, for linear 
response with displacement, it 
should not be larger than the refer- 
ence plate. 

All of these recommendations re- 
fer to probes designed for static 
measurements. However, no error 
results from using static considera- 
tions when making measurements on 

Fig. 6: Diagram demonstrating theory of 
images. Two coils and plate are at left. 
Equivalent three coil system is at right 
where reference plate becomes image coil 

vibrating reference plates, if the 
highest mechanical frequency is less 
than the electrical frequency. 

Another aspect of the investiga- 
tion has been the application of elec- 
trodynamic similitude to reduce the 
amount of experimental work re- 
quired for the design and construc- 
tion of probes. Electrodynamic si- 
militude is a method for changing 
design parameters of a given dimen- 
sion (such as length or plate conduc- 
tivity) by a scale factor so that the 
original output voltage can be main- 
tained by properly altering all pa- 
rameters of other dimensions. Scal- 
ing thus permits a probe of conve- 
nient size to be used for experiments 
instead of one which is too large or 
too small for ease of handling or 
fabrication. 
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IRE Exhibitors 
(Continued from page 83) 

Little Falls Alloys, Inc. 
Litton Industries 
Loral Electronics Corp. 
Lord Mfg. Co. 
Lowell Mfg. Co. 
MB Mfg. Co., Inc. 
Machfett Labs., Inc. 
MacLeod & Hanopol, Inc. 
Magnatran, Inc. 
Magnecord, Inc. 
Magnecraft Electric Co. 
Magnetic Amplifiers, Inc. 

Affiliate of General Ceramics 
Magnetic Research Corp. 
Magnetics, Inc. 
Magnetics Research Co. 
D. E. Makepeace Co., Dtv. of 

Union Plate & Wire Co. 
P. R. Mallory & Co., Inc. 
Marconi Instruments Ltd. 
Marion Electrical Inst. Co. 
Markem Machine Co. 
Maryland Acrylic Etching Co. 
The W. L. Maxson Corp. 
McCoy Electronics Co. 
McMillan Industrial Corp. 
Measurements Corp. 
Mepco, Inc. 
Metal Textile Corp. 
Mica Fabricators Association 
Micamold Radio Corp. 
Microdot Div., Felts Corp. 
Micro Switch Div. Minneapolis - 

Honeywell Regulator Co. 

682 
708 
821 
504 
858 

120, 122 
567, 569 

287 
34 

809 
286 

568 
89 

795 
312 

403, 405 
348 

260, 262 
556 
306 
774 

620, 622, 624 
764 
387 
749 

439, 441 
433 
324 
466 
679 

356, 358 
Mtcrotran Co. 634 
Microwave Associates, Inc. 392 
Microwave Development Labs., Inc. 377 
Midland Mfg Co., Inc. 143 
Midwestern Instruments Rm. A 
James Millen Mfg. Co., Inc. 557 
Miller Dial & Name Plate Co. 357 
Wm. Miller Instruments, Inc. 288 
Milllvac Instrument Corp. 281, 283 
Milwaukee Gas Specialty Co. 738 
Minneapolis- Honeywell Regulator Co. 

Aeronautical Div. 360, 362 
Model Rectifier Corp. 29 
Moloney Electric Co. 680 
F. L. Mosely Co. 315 
J. Frank Motson Coo 606 
Mucon Corp. 442 
Muirhead Instruments, Inc. 490 
Multi -Metal Wire Cloth Co., Inc. 127 
Mycalex Corp. of America 651, 653 
N. R. K. Mfg. & Engineering Co. 426 
Narda Corp. 378 
Naresco Equipment Corp. 224 
National Carbon Co. Div. of Union Car- 

bide and Carbon Corp. 527. 529, 531 

National Vulcanized Fibre Co. 777 
Neomatic Inc. 520 
Network Mfg. Corp. 782 
New Hermes Engraving Mach. Corp. DAR 

New London Instrument Co. 166 
New York Air Brake Co. 90 
J. M. Ney Co. 291 
North Electric Mfg. Co. 857 
North Shore Nameplate Inc. 844 
Northeast Scientific Corp. 113 
Northern Radio Co., Inc. 197, 198 
Oak Mfg. Co. 641 
Ohmite Mfg. Co. 554 
Olympic Metal Prods. Co. Inc. 336 
Olympic Radio & Television Inc. 73 
Optical Film Engineering Co. 865 
John Oster Mfg. Co. 747 
Garfield Wire Div., Overlakes Corp. 45 
PM Industries Inc. 602 
PSC Applied Research Limited 54. 56 
Pacent Engineering Corp. 680 
Packard -Bell Co. 30 
Panoramic Radio Products, Inc. 230, 232 
Par -Metal Products Corp. 292 
Paramount Paper Tube Corp. 385 
Park Nameplate Co.. Inc. 6 
Penta Laboratories, Inc. 440 
Pentron Corp. 856 
Perkins Engineering Corp. 13 
Permacel Tape Corp. 605 
Phalo Plastics Corp. 564 
Phaostron Co. 428 
Phelps Dodge Copper Prods. Corp. 683 
Phen Phon-O-Tron, Inc. 19 
Philamon Labs., Inc. 611 

489, 491. 493 Phllco Corp. 
Phillips Control Corp. 
Photo Chemical Prods., Inc. 635 
Photocircuits Corp. 661, 663 
Pickard & Burns, Inc. 626 
Plastic Capacitors, Inc. 60 
Plastoid Corp. 162, 164 
Polarad Electronics Corp. 277, 279 
Polymer Corp. of Pa. 811 
Polyphase Instrument Co. 767 
Polytechnic Res. & Dev. Co., Inc. 293, 295 
Popper & Sons, Inc. 437 
Potter & Brumfield 106, 108, 110 
Potter Instrument Co., Inc. 346 
Power Designs Inc. 338 
Precise Development Corp. 282, 284 

(Continued on page 170) 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 

www.americanradiohistory.com

www.americanradiohistory.com


"Mylar" Film 
(Continued from page 130) 

some difference of opinion as to rat- 
ing. 

On the basis of a number of lim- 
ited accelerated life tests indications 
are that, with a flash dielectric 
strength test of 21/2 times rated volt- 
age, uncased and unfilled single - 
layer 25 "Mylar" C polyester film 
capacitors can be operated continu- 
ously as follows: 

TEMPERATURE °C VOLTS DC 
90 250 

130 100 
150 75 

The ratings indicated above are 
based on a service life of about one 
year. It is felt that they are con- 
servative and can be greatly in- 
creased in many special cases of im- 
portance, particularly for units 
where short life expectancy is satis- 
factory. 

Metalized Paper Capacitors 
Metalized paper capacitors are 

now commercially available, and 
the metalizing technique has also 
been applied to "Mylar." It appears 
that the potential for capacitors 
using metalized "Mylar" will even- 
tually equal that of capacitors using 
"Mylar" polyester film and alumi- 
num foil. 

Closed Circuit TV 
(Continued from page 112) 

are two crossing spirals, one going 
outwards and the other inwards. 
There is no return time, and hence 
no loss. The two crossing spirals 
may produce a more or less pro- 
nounced spiderweb pattern, but, 
contrary to what might be expected, 
do not produce a pattern of bright 
points at the spirals crossings. The 
advantage of the bispiral is impor- 
tant in a simple system of color 
ITV: the outgoing spiral is used for 
green -blue, and the return spiral is 
used for orange -red. This gives a 
bichromatic color ITV. The process 
can easily be extended to higher or- 
ders, giving a real color TV. 

Similarly, one spiral has been 
used for left -eye, and the other for 
right -eye view, in a "3D -ITV" sys- 
tem. 

An interlaced spiral scanning is 
obtained quite simply through a 
flip -flop, which fires every two scans 
and shifts the zero starting point by 
an amount equivalent to half the 
spiral pitch. 

new GABRI 
Model 2K6CF 

Parabolic Antenna 

narrow beam parabolic antenna 

y, POWER POINT 

-21.1 10. 

180 150 I40 170 100 80 60' a' 10 0' 20 40 60° p'IW 170'urwr mr 

TOWN 

110 

uo 

1.10 

Model 2K6CF Beam Pattern, E. Plane, at 1920 MC 

FREQUENCY - MC. 

uso 1875 1900 1925 1950 1975 

VSWR for Model 2K6CF with radome 

1990 

Low Side and Back Lobes 

Low VSWR 

High Gain 

Pressurized and Weatherized 

Easily Installed 

For non interfering operation in the 
crowded 2000 me microwave 
relay band, Gabriel an- 
nounces a radically new an- 
tenna with highly directive 
feed. A combined dipole - 
corner reflector unit, devel- 
oped by the famous Gabriel 
Laboratories, remarkably im- 
proved primary radiation 
pattern, and secondary radia- 
tion pattern is 3 db better 
than the various types of 
previous feeds. 

Visit us at the I.R.E. Show - Booth 193 -195 

For detailed specifications, write for Bulletin CF. 

GABRIEL ELECTRONICS DIVISION 
^;. THE GABRIEL COMPANY, Endicott Street, Norwood, Mass. 
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SIMPLIFY CIRCUIT TRIMMING with 

3OURN5 
sub- miniature 

TMPOTS 
3 TIMES 

ACTUAL 
SIZE 

One of many applications 
when space is at a premium 

RESOLUTION: AS LOW AS 0.25% 
POWER RATING: 0.25 WATT AT 100° F. 

WEIGHT: ONLY 0.1 OZ. 

BOURNS iTZNIPOT is a 25 turn, fully adjustable wire -wound 
potentiometer, designed and manufactured exclusively by BouRNs 
LABORATORIES. This rugged, precision instrument, developed expressly 
for trimming or balancing electrical circuits in miniaturized equipment, 
is accepted as a standard component by aircraft and missile manufac- 
turers and major industrial organizations. 

Accurate electrical adjustments are easily made by turning the 
exposed slotted shaft with a screw driver. Self -locking feature of the 
shaft eliminates awkward lock -nuts. Electrical settings are securely 
maintained during vibration of 20 G's up to 2,000 cps or sustained 
acceleration of 100 G's. BOURNS TTPOTS may be mounted indivi- 
dually or in stacked assemblies with two standard screws through the 
body eyelets. Immediate delivery is available in standard resistance 
values from 10 ohms to 20,000 ohms. BOURNS ThTIPOTS can also be 
furnished with various modifications including dual outputs, special 
resistances and extended shafts. 

BOURNS also manufactures precision potentiometers 
to measure Linear Motion; Gage, Absolute, and 

Differential Pressure and Acceleration 

J3OURLABORATORIES NS 
6135 MAGNOLIA AVENUE, RIVERSIDE, CALIFORNIA 

Technical Bulletin. On Request, Dept. 172 0 D. L. PATENTS PEemea 
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Fuses 
(Continued from page 118) 

may have little value to industry 
because of other short- comings. 
Hence, its tests determine only the 
safety of the fuses. All fuses are 
tested under the same standard for 
fuses and all that meet the require - 
mants of this standard may be listed 
by the Underwriters' Laboratories. 
This standard requires that small 
dimension fuses shall carry 110% 
load indefinitely, open at 135% load 
within 60 min., open at 200% load 
within 2 min., and withstand a 10,000 
amp. d.c. short- circuit at rated volt- 
age. The standard does not go be- 
yond these requirements in estab- 
lishing the time -current character- 
istic of the fuses because any fuse 
meeting these requirements will not 
create a fire hazard if applied prop- 
erly. 

Time Current 

However, both fast acting glass 
tube fuses and fuses with long time 
lag meet the Underwriters' Labora- 
tories standard for fuses but their 
time - current characteristics are en- 
tirely different. To illustrate, a one 
ampere fast -acting fuse will carry 
1.1 amps indefinitely, will open at 
1.35 amps. within one hour, will open 
at 2 amps. within 2 min. but will 
blow at 300% load, or 3 amps., in ap- 
proximately 0.1 sec. Any harmless 
transient load would cause the fuse 
to operate if it is continued for this 
length of time. 

The fuses with long time lag, or 
dual -element fuses, have a fuse link 
which operates only on the high 
overloads or short -circuits and have 
a thermal cutout which operates at 
the lower overloads to give the re- 
quired time lag. These fuses are 
furnished in the same physical di- 
mensions as the fast -acting fuses 
even though they combine the two 
elements in a single fuse casing. 

The fuses with long time lag also 
meet the Underwriters' Laboratories 
Standard for fuses. A 1 amp. fuse 
will carry 1.1 amps. indefinitely, will 
open at 1.35 amps. within one hour, 
and will open at 2 amps. within 2 
minutes just as the fast -acting fuse 
did. However, at 300% load the fuse 
with long time lag will hold the three 
amps. for 8 sec. before blowing 
whereas the fast -acting fuse opened 
'n approximately 0.1 sec. The long 
time lag fuse will carry the harmless 
transient currents which blew the 
fast-acting fuse but, if the overload 
is caused by some faulty condition, 
the fuse will blow to clear the circuit 

(Continued on page 136) 
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OUTSTANDING 
IN DESIGN 

TSTAN 
DEVELOPMENT 

D RELIABLE 
VERSATILE AN 

IN PERFORMANCE 
D BY THE 

ACCLAIMED INDUSTRY 
ELECTRONICS 

TUNG -SOL 

E LECTRON TUBES 

ELECTRIC INC., Newark 4, N.J. 
SALES OFFICES: Atlanta, Chicago, Columbus, Culver City (Los 
Angeles), Dallas, Denver, Detroit, Montreal (Canada), Newark, Seattle. 

TUNG -SOL MAKES All -Glass Sealed Beam Lamps, Signal Flashers, 
Picture Tubes, Radio, TV and Special Purpose Electron Tubes, 
and Semiconductor Products. 
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METAL FILM RESISTORS 

with axial leads 
(TYPE NA) 

or radial leads 
(TYPE NR) 

INITIAL 

ACCURACY 

EXCELLENT 

STABILITY 

MOISTURE 

RESISTANT 

PATENTED BY 

CONTINENTAL 

The two types of terminals make possible a wider range 
of application. A layer of vitreous enamel protects 
metal film against unusual atmosphere conditions. The 
NOBLETTE type NA is available in 1/2, 1 and 2 watt, 
in resistance range of 1 ohm to 10 megohms. 
NOBLELOY type NR in 1/2, 1, 2 and 5 watt, in resis- 
tance range of 1 ohm to 15 megohms. Both types in 
standard tolerances of 1, 2 and 5%, available in 
1/2 % on special order. 

WM WIRE WOUND RESISTORS 
Composed with a minimum of .0015 inch wire that is wound in true 
parallel winding to prevent shorting at turns. They are available in 
RETMA standard values in '/s, '/2 and 1 watt. 

WRITE FOR LATEST CATALOG 

CONTINENTAL CARBON, INC. 
13900 LORAIN AVE. CLEVELAND 11, OHIO 

CLEARWATER 1 -6500 
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Fuses 
(Continued from page 134) 

before the device it is protecting is 
damaged. 

The fast -acting and time lag fuses, 
with their fuseholders, developed to 
provide positive electrical protection 
for television receivers are shown in 
Fig. 1. The bakelite body of the fuse - 
holder for the fast -acting fuses, 
known as type C, and the time lag 
fuses, known as type N, is the same. 
A spring steel fastener is mounted 
on the shank of the fuseholder at the 
factory so that it can be snapped 
into a key -hole in the television 
chassis and held firmly without the 
use of special tools. Since the body 
is the same for both types of fuses 
the television manufacturer can 
punch a single hole in his chassis and 
change the ampere rating or type of 
fuse by merely changing the holder 
without changing his tooling. 

Fuseholder Bodp 

When the fuseholder body is 
snapped into place on the television 
chassis the shoulder on the body 
seats on the top of the chassis but 
both terminals are on the underside 
thereby simplifying the wiring of the 
device. One terminal is an extension 
of the bayonet socket at the top of 
the holder and the other an exten- 
sion of the movable contact, sur- 
rounded by a coil spring, at the bot- 
tom of the holder. The bakelite key 
which prevents the holder from ro- 
tating in the key -hole in the chassis 
surrounds the side terminal and in- 
sulates it from the chassis. 

The spring and movable contact 
are designed so that the fuseholder 
will take fuses F46 in. long, 11/4 in. 
long, and 17,16 in. long but only one 
length will fit in a particular holder. 
In other words, fuses 117,6 in. long 
will not make circuit in the fuse - 
holder designed for 11/4 in. long 
fuses, and fuses 17ñó in. long will not 
even enter the holder for 1% in. 
fuses. Hence, one means of separa- 
tion is obtained by the rejection fea- 
ture resulting from the use of fuses 
of three different lengths. 

To obtain greater separation the 
width of the slots in the bayonet 
socket on the fuseholder is varied. 
By varying the width of the slots 
from 0.060 in. to 0.180 in. in steps of 
0.020 in., seven additional means of 
separation result. 

As shown in Fig. 2, the fuses are 
furnished in three lengths and the 
ferrule on one end is provided with 
ears, ranging in width from 0.060 in. 
to 0.180 in., which engage the bay - 

(Continued on page 138) 
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ETALL /ZED Paper Molded Plas Miniature Tubular.. 
CREATED BY the thinking of tomorrow, Astron's newest capacitor gives 
you features never before possible. All the important operating character- 
istics of a metallized paper capacitor are combined with the absolute pro- 
tection of a molded plastic shell and bonded seal ... an Astron exclusive. 

THE NEW Comet has the unique properties that add extra protection 
against over -loads and momentary surges ... small size and light weight 
due to metallized paper construction ... low R.F. impedance ... new solid 
thermosetting impregnant for high dielectric strength...improved insula- 
tion resistance and dependable operation up to 125° C. 

THE ATTRACTIVE bonded shell and patented seal are impervious to all 
extremes of heat, cold and moisture. Leads are locked in ... can't pull or 
melt out. Clearly marked units completely immersion -proof ... individually 
tested and guaranteed. 

YEARS OF intensive engineering research culminate in this first really 
successful combination of miniaturized metallized paper sections with a 

tough, tight bonded shell and seal... another industry first, by Astron, 
the pioneer in advanced capacitor and R.F. filter design. 

THE NEW Astron Comet can reduce your costs while saving 
space and weight ...write for Bulletin AB -21 TODAY! 

LLfj Cc))= 
C O R P O 
255 GRANT AVENUE 

R A T I O N 
EAST NEWARK. N. J. 

Export Division: Rocke Internotion Corp., 13 E. 40th St., N. 
In Canada: Charles W. Pointon, 6 Alc(no Ave., Tórpi 

BE SURE TO SEE THE COMET AND OTHER NEW.SUBMIMIATURiE CAPACITORS AT BOOTH i368 MARCH I. R.E. SHO 
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Where 
accuracy is 

VITAL! 

You Can 
Depend On ARC 
Test Equipment 

Type H-I4A 
Signal Generator 

Type H -16 

Standard Course Checker 

A o 

Type H-12 
UHF Signal Generator 

The Type H -14A Signal Generator has two 
uses: (1) It provides a sure and simple means 
of checking omnirange and localizer receivers in 
aircraft on the field, by sending out a continuous 
test identifying signal on hangar antenna. Tuned 
to this signal, individual pilots or whole squad- 
rons can test their own equipment. The instru- 
ment permits voice transmission simultaneous 
with radio signal. (2) It is widely used for mak- 
ing quantitative measurements on the bench 
during receiver equipment maintenance. 

The H -16 Standard Course Checker meas- 
ures the accuracy of the indicated omni course 
in ARC's H -14A or other omni signal genera- 
tor to better than 1/2 degree. It has a built -in 
method of checking its own precision. 

Type H -12 Signal Generator (900 -2100 mc) 
is equal to military TS- 419/U, and provides 
a reliable source of CW or pulsed rf. Internal 
circuits provide for control of width, rate and 
delay of internally -generated pulses. Complete 
specifications furnished on request. 

Dependable Airborne Electronic Equipment Since 1928 

Aircraft Radio Corporation 
BOONTON, NEW JERSEY 

Omni Receivers 900 -2100 Mc Signal Generators UHF and VHF 

Receivers and Transmitters 8 -Watt Audio Amplifiers 10- Channel 
Isolation Amplifiers LF Receivers and Loop Direction Finders 
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Fuses 
(Continued from page 136) 

onet socket in the fuseholder. Fuses 
having ears wider than the slots in 
the bayonet socket will not enter but 
fuses of the same length having nar- 
rower ears will enter. Hence, the 
ears on the fuse do not provide com- 
plete separation but, if the narrower 
ears are used for the fuses of lower 
rating the condition results that the 
user can insert a smaller fuse in his 
fuseholder but never a larger one. 
This will never create a hazard and 
only will result in greater protection 
or, at worst, unnecessary fuse blow- 
ing. 

As shown in Table I, the fast -act- 
ing, or Type C fuses, are furnished 
in ratings of 10 amps. or less, at 250 
volts or less. Fuses rated at 31/2 

amps. or less are 11/1a in. long and 
fuses from 39io to 10 amps. are 1% 
in. long. Ten type HC fuseholders 
cover the range for the Type C fuse. 
All have the same body but rejection 
is obtained by the fuse length and 
width of the ears on the fuse ferrule. 

The time lag, or Type N, fuses are 
furnished in ratings of 11/4 amps. or 
less, at 250 v. or less, and from 134o 

to 7 amps. rated at 125 v. or less. The 
fuses 1% amps. or less are 11/4 in. 
long and fuses from le/to to 7 amps. 
are 17/16 in. long. Nine type HN fuse - 
holders cover the range for the Type 
N fuses. The intermediate steps are 
obtained by varying the width of the 
slot in the bayonet socket of the 
fuseholder and the width of the ear 
on the fuse ferrule. 

Positive identification of the fuse- 
holder and fuse is provided by 
stamping the type and ampere range 
on the socket of the fuseholder and 
the type and ampere rating on the 
end of the fuse eared cap. In other 
words, the socket of the fuseholder 
for the 11/4 to 1% amp. fast - acting 
fuses is stamped "HC 1% to 13/4" 

and the 1% amp fast -acting fuse has 
its eared cap stamped "C 13/4" on its 
end. Since the eared cap projects 
from the fuseholder, above the 
chassis, when the device is installed 
in the set the replacement problem 
is simple. Both the rating of the fuse 
and the fuseholder are readily deter- 
mined before removing the fuse and, 
if the improper fuse which may cre- 
ate a hazard is substituted in spite 
of the marking, it will not fit. 

To simplify the original assembly 
of the fuse and fuseholder in the set, 
the fuseholder is furnished with the 
proper fuse already assembled in it 
so that the complete unit can be 
snapped into the hole in the chassis 
in one operation without the use of 
special tools. 
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for ANY 
climatic condition 

,iirEe*-rf*-11t-r-,; 

Pyramid Type CT Ceramic Case Tubular Pape 
Capacitors 

The Pyramid version of the CT capacitor has been pa 
ticularly engineered to be adaptable to any customer' 
requirements. Particular emphasis has been placed o 
resistance of Pyramid's CT's to high humidity; with 
stand 20 cycles of the RETMA humidity test. Non-induc 
tive extended foil section assembly in the highest grad 

ceramic (steatite) tube. Tinned leads are firml 
imbedded and the unit is permanently seale 
against moisture or humidity. End seals can 
not soften or melt even at more than 85° 
operating temperature. 

Burton Brown/ 
York 

For full information on available ratings 
and sizes reqbest catalog J-8 or send 
details on your particular applications to 

Sales Engineering Department_Capacitor Division 

PYRAMID ELECTRIC COMPANY 
1445 Hudson Blvd., North Bergen, N. J. 
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G.E. MECHANIZED PRODUCTION 

AT LOWER COST...ASSURES 

Both types offer high reliability at temperatures 

Take a close look at the tran- 
sistor values G.E. now offers. 
Because production lines are 
now mechanized, these tran- 
sistors are made in less time 
at reduced cost. Machine 
methods today assure strictest 
adherence to the top quality 
standards demanded of all 
General Electric Germanium Products. 

Mechanization results in CON- 
TROLLED CHARACTERISTICS, re- 
moving any inaccuracy on the part of 
the operator. Narrow limits are built 
into production transistors giving 

TYPE 2N43A 

a more uniform product. 
In military and commercial 

applications these G -E tran- 
sistors offer precision quality, 
topmost reliability at mass - 
volume prices! 

General Electric's P -N -P 
junction transistor, 2N43A, is 

the first to be written into Air 
Force specifications! MIL -T -25096 
(USAF) was actually written around this 
G -E product which was developed for the 
military. Now it serves an ever- increas- 
ing number of commercial as well as 
military applications. 

APPLICATIONS AND SPECIFICATIONS 

TYPICAL USES: Audio and Intercom Amplifiers, 
Servo Amplifiers, Carrier Current Amplifiers, 
Test Equipment, Fuel Gauges. 

SPECIFICATIONS OF THE 2N43A 
and USAF 2N43A 

Absolute Maximum Ratings: 

Collector Voltage 
(Referred to base) 

Collector Current 
Collector Dissipation 
Storage Temperature 
Collector Cutoff Current 

( -45 volts) 

- 45 volts 
-50 ma 

150 mw 
100° C 

- 10 microamps 

DESIGN FEATURES: 

STURDY CONSTRUCTION... meets critical 
military tests for shock, vibration, 
humidity, life. 

SEALED JUNCTION ... contamination gases 
permanently eliminated! 

HIGH POWER OUTPUT...case design makes 
possible a collector dissipation of 
150 mw. 

HERMETIC SEAL... unaffected by moisture. 

LONG LIFE ... no change in characteristics 
during life of equipment. 
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MAKES TRANSISTORS AVAILABLE 

CONTROLLED CHARACTERISTICS 

up to 100'C... are now available in production lots! 

HIGH FREQUENCY TRANSISTOR 

A new, revolutionary manu- 
facturing technique, the ex- 

clusive G -E rate -growing 
process, coupled with the all - 
welded hermetic seal, now 
makes possible extra long 
life, and noticeably- reduced 
manufacturing costs by- 

TYPE 2N78 

Making 2000 or more transistors from one 
rate -grown crystal. 

Achieving uniform characteristics in all 2000 
transistors -eliminating wasteful rejects. 

APPLICATIONS 

For pulse and switching circuits, RF and IF ampli- 
fiers; high- frequency test equipment; telephone 
repeaters. 

SPECIFICATIONS 

Collector Voltage (Referred to Base) 
Collector Current 
Emitter Current 
Storage Temperature 
High Frequency Gain at 2 me 

15V 
20 ma 

-20 ma 
100° C. 

13 db 

For further details on specifications and prices, 
write General Electric Co., Section X4845, Germa- 
nium Products, Electronics Park, Syracuse, N. Y. 

Billet of germanium is removed from furnace, prior to 
cutting into enough tiny pellets for 2000 transistors. 

Progress Is Our Most important Product 

GENERAL() ELECTRIC 
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ONLY THE LEADER 
always 

sets the 

Charting the course of the future 
in the manufacture of capacitors 
has always been the practice here at 
Cornell -Dubilier. Proof of this 
leadership is that capacitor 
developments originated here 
invariably become the standards of 
comparison for the entire industry. 

dual wax- impregnated, 
paper tubular capacitors. 

low voltage dry 
electrolytic capacitors. 

CD...45 YEARS OF FAMOUS FIRSTS 
Typical of these "famous firsts" are 
the three examples shown here... 
proof that whatever your capacitor 
requirements may be, your needs 
can be filled by C -D. Write to 
Cornell -Dubilier Electric Corp., 
Dept. J-45, South Plainfield, N. J. 

There are more C -D capacitors in use 
today than any other make 

CONSISTENTLY EPENDABLE 

capacitor used in proximity fuse. 

ORNELL- UUBILIER CAPACITORS 
M SNTS 

IN SOUTH PLAINFIELD. N J: NEW BEDFORD. WORCESTER AND CAMBRIDGE. 
PROVIDENCE AND HOPE VALLEY. R INDIANAPOLIS. IND.. SANFORD AND 

FUGUAS SPRINGS. N C.. SUBSIDIARY. THE RADIART CORPORATION. CLEVELAND. O 
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Frequency Multipliers 
(Continued from page 122) 

changes, such as the addition of 
screen resistors and capacitors, are 
shown for the first decade stage in 
the circuit diagram in Fig. 10 -b. 

The higher frequency decades are 
generally similar except that lower 
values of screen and grid bias re- 
sistors are required, particularly in 
the high frequency decade, to get 
output comparable to that obtained 
with the triode unit. The efficiency 
of the 20 -mc to 100 -mc stage is 
especially poor. Also, although the 
multipliers operate over an input 
range of 0.2 to 10 volts, the phase 
stability is slightly degraded if 
100 -kc inputs greater than 2 volts 
are used. Because of this, and the 
added complexities of dual sockets 
and extra parts associated with the 
screen grids, the triode type of fre- 
quency multiplier seems definitely 
superior where a large number of 
stages are involved. Where driving 
power is limited or a high harmonic 
ratio is desired, the higher effective 
gain of the pentode tube may make 
it desirable in these cases. 

A beat frequency recording at 
100 mc, obtained with the pentode 
multiplier system, is shown on the 
right side of the chart in Fig. 7. 

Other Circuits, Methods 
In cases where extremely high 

wave purity is needed, such as fre- 
quency control for high powered 
transmitters, additional filtering, par- 
ticularly in the earlier stages, may 
be desirable. The use of a series - 
resonant circuit in series with the 
ungrounded side of the coupling 
link between stages is very effective 
in further attenuating the undesired 
multiplier sidebands. Where outputs 
are not desired at each decade step 
a two- decade multiplication may 
be obtained. 

High multiplication ratios require 
much more elaborate filtering but 
are sometimes necessary to obtain 
desired frequencies or a group of 
related frequencies. Very narrow 
pulse widths, obtained from special 
pulse forming circuits', or from 
saturated magnetic cores10, are 
helpful. 

Quartz - crystal filters are useful, 
especially where high multiplication 
ratios are used, to give highly selec- 
tive output with high attenuation to 
undesired nearby frequencies. They 
are usually used in conjunction 
with LC filters and are somewhat 
critical in adjustment as well as 
temperature sensitive. They are also 

(Continued on page 146) 
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C R 
ANDREW Parabolic Antennas for this exciting new method of communication 

are available in standard sizes of 15, 30 and 60 ft. diameter. 

The 30 ft. Type P -30-1 illustrated has a gain of 36 db at 800 MC and the 

Dual feeds have 40 db isolation. Antenna is adjustable in both elevation 

and azimuth. Construction is of sectionalized sheet steel, field welded. 

Type 16607 tower supports antenna center 50 feet above ground. 

Look to ANDREW for your complete antenna system, including trans- 

mission line. Specify HELIAX ®, a truly flexible air -dielectric coaxial cable. 

TRANSMISSION LINES ANTENNA EQUIPMEN 

C O R P O R A T I O N 
www.americanradiohistory.com

www.americanradiohistory.com


ICINEMA 

Available in 

accuracies from 

1% to .025%, 

1/10 ohm to 

10 megohms. For 

direct current and 

frequencies up 

to 20 kc. Write 

for catalogue on 

your letterhead. 

ROTARY 
STEP 

potentiometers 
for 
INSTRUMENTS AND 

CONTROL CIRCUITS 

CINEMA ENGINEERING CO. 
DIVISION AEROVOX CORPORATION 

1100 CHESTNUT ST. BURBANK, CALIF. 

USECO Knobs are in stock, ready for 
immediate delivery. Made of aluminum, they can 

be anodized in your choice of 40 different colors. 

Knobs are but one item in the big line of 
USECO standardized electronic hardware 
which includes terminal lugs, plugs, sock- 
ets, stand -offs, shaft locks, etc. Etched cir- 
cuits and terminal board made to your 
specifications. Write for catalogs and name 
of representative in your area. 

A Division of Litton Industries, Inc. 
521 COMMERCIAL ST., GLENDALE 3, CALIFORNIA 

144 For product information, use Inquiry card on last page. 

The Sign of precision engineered 

for greater DEPENDABILITY 
QUALITY 

CONSTRUCTION 

AUDIO - POWER - PULSE 

Transformers and Inductors 

High Temperature -Miniaturized 
Encapsulated Units. 

WRITE FOR 

OUR LATEST 

BROCHURE 

INDUSTRIAL TRANSFORMER 

GOULDSBORO CLl'ah PENNSYLVANIA 

cancer 
strikes 

1 
in 

4 
of your friends 

give to 

AMERICAN CANCER SOCIETY 
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SERVO 

MOTORS 
from FORD INSTRUMENT for 
EXTREMELY LOW INERTIA AND 

HIGH FREQUENCY RESPONSE 

INDUSTRY. 
NEWS 

A. L. Coulson, formerly Assistant 
Sales Manager of Ford Instrument Co., 
Division of The Sperry Corp., has been 
appointed Sales Manager. Mr. Coulson 
has been with Ford Instrument since 
1950 and also has served as Manager, 
Navy Contracts, for the Company. 

STANDARD SERVO MOTORS 

in nominal ratings of 
10w, 5w, 21/2w, 

11/2w and 1 /2w 

SPECIALS to 
customer requirements. 

Ford Instrument's high precision 
servos are available in high and low 
voltage models, in 60cy and 400cy 
designs, for a multitude of ap- 
plications. With Ford's smooth iron, 
low- inertia rotors, they offer these 
advantages: 

Linear torque -voltage characteristics 

Linear torque -speed characteristics 

Withstand continuous stalling 

High torque efficiency 

FREE -Fully illustrated 
data bulletin gives 
specifications and per - 
formance information. 
Address Dept. TT. 

58 

FORD INSTRUMENT 

COMPANY 
Division of The Sperry Corporation 

3 -10 Thomson Ave. 
Long Island City 1, N. Y. 

Ford Instrument's standard components 

Rate 
Generators 

u 
Telesyn 

Resolvers 

Differentials 

Integrators 

Servo 
Motors 

Telesyn 
Synehros 

Walter Jablon A. L. Coulson 

Walter Jablon has been appointed 
Sales Manager of Radio City Products 
Co., Inc., and its affiliate, Reiner Elec- 
tronics Co., both of Easton, Pa. 

Charles R. Lane, formerly Commer- 
cial Sales Manager of Gabriel Electron- 
ics, has just been appointed as Regional 
Manager for Andrew Corp. of Chicago. 
He will be in charge of the company's 
new branch office at Westwood, Mass. 
which serves upstate New York and all 
of New England. 

Appointment of Frank F. Neuner to 
the newly created post of Manager, 
Semi- Conductor Marketing, Tube Div., 
Radio Corporation of America, has been 
announced. 

F. F. Neuner W. O. Spink 

The appointment of W. O. Spink as 
Equipment Sales Manager for the Elec- 
tronic Products Sales Division, Sylvania 
Electric Products Inc. was announced 
by D. W. Gunn, General Sales Manager, 
Electronic Products Sales of Sylvania. 

Sola Electric Co., Chicago, announces 
two executive appointments. Nelson P. 
Marshall, formerly Manager of Eastern 
Division Sales, has been appointed 
General Sales Manager. Former West- 
ern Division Sales Manager Pat J. 
Morrisey has been appointed to the post 
of Field Sales Manager. 
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use BIRTCHER 
KOOL KLAMPS! 

swsrars 
ft ake,( 01( iss*,ii 

:- ,ewggq 

KOOL KLAMPS will help keep 
your miniature and subminia- 
ture tubes COOL - and will 
hold them firm and secure, 
no matter how they are shaken 
or vibrated. 
KOOL KLAMPS are made of 
a specially developed heat - 
treatable alloy 991/2% pure 
silver. They combine high ther- 
mal conductivity with great 
strength - in a one -piece unit. 
No need for special "inserts" 
which slow up installation and 
make maintenance difficult. 

KOOL KLAMPS are available 
with new "independent finger" 
construction or standard solid 
construction. 
Where heat conditions are 
less critical, beryllium copper 
KOOL KLAMPS are available. 

SEND FOR KOOL 
KLAMP CATALOG 

The BIRTCHER CORPORATION 
4371 Valley Blvd. Los Angeles 32, California 

For produ t Information, use Inquiry cord on last page. 145 
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Highest Accuracy... Minimum Size 

for Field, Lab, and Production Use 

There's a Shallcross Bridge for measuring 
resistance to any desired precision- indoors or 
out. Field models have aluminum cases with 
controls easily adjustable even with a gloved 
hand. Models for lab, production, and school 
use feature high readability and simple 
operation -even for unskilled users. 

Accuracy, Stability, and Ruggedness- unsur- 
passed in any instrument of comparable price. 

Selections from the complete Shallcross line 
are described below. Additional specifications 
on these, and many other types, are available 
from SHALLCROSS MFG. CO., 518 Pusey Ave., 
Collingdale, Pa. 
WHEATSTONE -FAULT LOCATION BRIDGE No. 6100: 1e 5 -dial field model. Locates grounds, crosses, 

OeliVe 
1 

opens, and shorts by Murray, Varlet', Hilborn, 
or Fisher Loop and Capacitance tests. Range: 1 

to 1,011,000 ohms. Accuracy: ± 0.1 %, + 0.01 
M ohm. 87/8" x 73/4" x 53/4 ". 8 lbs. Price: 5175. 

;Porn KELVIN -WHEATSTONE BRIDGE No. 638 -R: Shallcross 
t has pioneered this compact combination of two 

1, _ / bridges in one. Range: 0.001 to 11,110,000 

StoC , 

. 

/ WHEATSTONE -LIMIT BRIDGE No. 6320: Combines 
5 -dial Wheatstone and Percent -Limit features. 
Range: 0.1 to 111,110,000 ohms. Accuracy - 
Ratio resistors: ±.01 %, Rheostat: ± (.01% to 
.05% + .005 ohms). 153/4" x 91/4" x 51/2". 15 
lbs. Price: 5700. 

Shalicro 
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Frequency Multipliers 
(Continued from page 142) 

less desirable where rapid transient 
recovery is required. 

Crystal Multiplier -Converter 
and Cavity Filter 

An auxiliary cavity type unit for 
extending the sensitivity of fre- 
quency comparisons to the 1000 -mc 
range is shown connected for use in 
Fig 9, with an exploded view of the 
cavity filter shown in Fig. 8. This 
unit contains two 1N21B silicon 
crystals in coaxial holders as har- 
monic generators, coupled to sepa- 
rate loops at one end within the 
cavity. A similar loop and crystal 
converter at the other end of the 
cavity are used to obtain the dif- 
ference frequency between the two 
harmonic signals at 1000 mc. The 
converter output is connected by a 
coaxial line to the grid input jack 
of the main chassis converter, which 
in this case serves as an amplifier. 
With about 1 volt at 100 mc on each 
of the harmonic generator crystals, 
a converter output of about 20 
millivolts is obtained at a source im- 
pedance of about 3000 ohms. Output 
of this difference frequency at levels 
up to 5 volts may be obtained by 
adjustment of the main amplifier 
gain control. 

The half -wavelength coaxial cav- 
ity filter is constructed of heavy 
brass tubing having an outer cyl- 
inder ID of 2.28 -in. and an inner 
cylinder OD of 0.68 -in. after polish- 
ing. This gives a ratio of diameters 
of 3.36, which is very close to the 
ratio for maximum Q. The end 
plates are also of brass with slotted 
fingers for connecting to both inner 
and outer cylinders. Inside effective 
cavity length is 5.90 -in. The size of 
the coupling loops is fairly critical 
for optimum performance. Loops of 
bus wire of about 7/32 -in. outside 
diameter give maximum converter 
output. A tuning screw, having a 
frequency range of about 3 %, per- 
mits the cavity resonance to be 
adjusted to 1000 mc. The unloaded 
cavity Q is approximately 1600, with 
a working Q of about 400. A 25 °C 
temperature rise causes negligible 
cavity detuning. 

The built -in bypass capacitors on 
the input ends of the harmonic - 
generator crystal holders have been 
replaced with textolite sleeves, and 
a lucite disk is used on the input 
end of the cavity to permit insulated 
loops to be employed. If the input 
loops were grounded to the cavity, 
converter action took place at 100 mc 

(Continued on page 148) 
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IT TAKES TIME 
TO CONVINCE 
A STUBBORN "CUSTOMER "... 
And it takes time to make a good recording disc... 

Time -saving devices are taboo at PRESTO... manufacturers of 
superior recording discs. PRESTO knows that when you step up production, 
you step down quality. Only by lavishly expending time -as well 
as skill and care -is it possible to obtain the consistent quality 
and famous performance of PttesTo discs. 

It's easy to hear the difference when you listen to a recording on 
PRESTO -the world's finest recording discs. Competitively priced! 

PRESTO Green Orange Brown 
and White label discs are used 
throughout the world wherever 
fine recording is done 

RECORDING CORPORATION 

PARAMUS, NEW JERSEY 

Export Division: 
Canadian Division: 

25 Warren Street, New York 7, N. Y. 

Instantaneous Recording Service, 

42 Lombard St., Toronto 

17_.".l7', lA.".CCST t,l.l"tIF!.C'........ C' r7CCIS,..:1 

TIME CONSUMING 
STEP -4 
IN MAKING A PRESTO 
RECORDING DISC 
Ylrrks and rid lr- on the >in face Of 
recordin_' di<r< Aim- up in Irss than 
perfect prrfnrwanc e. Th :tt s why ',HEST() 
takes the time to give each dise an 
individ 'la I -eye examination." Discs arc 
slowly rotated under special "flat" lights, 
carefully checked for tel surface 
reflections by trained inspectors. Quick 
mechanical tests can't compare to 
PRESTO 's slow but absolutely thorough 
disc inspections! Only those discs passing 
PRHSTO's rigid surface tests are allowed to 
carry the famous roESTO Green label - 
trademark of the world's best performing 
and most durable recording discs. 
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Toroids... Actual Size 
B &W WINDS THEM ALL! 

Now ... you can have a dependable source 
of supply ... for toroids of any size ... in 
small or large production runs. 

B &W's recent purchase of one of the first 
Boesch Subminiature Toroidal Coil Winding 
Machines extends to an even greater range 
the complete line of B &W toroidal coils 
available to meet any of your requirements. 
For with this new equipment, B &W can now 
wind the smallest toroidal coils on a pro- 
duction line basis, just as precisely, just as 
rapidly, as it always has the larger sizes. 

The ability of these miniature coils to 
reduce the size of many different types of 
toroidal assemblies is nowhere better illus- 
trated than in the company's own line of 
filters. Made to meet the highest standards 
of industry and military, these B &W com- 
ponents include high -pass, low -pass, band - 
pass, and band suppression filters, as well as 
discriminators for r -f or audio frequencies. 

For information on how B &W toroids can 
solve your production problems, give you 
greater miniaturization, write us about your 
problem on your company letterhead. 

Barker & Williamson, Inc. 
237 Fairfield Avenue Upper Darby, Penna., U.S.A. 
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Frequency Multipliers 
(Continued from page 146) 

through common coupling in the co- 
axial line shields and 1000 -mc op- 
eration could not be obtained. The 
tee connectors used at the harmonic 
generator inputs give an approxi- 
mate impedance match between the 
50 -ohm lines and the crystal holders 
resulting in about 3 db increase in 
converter output. 

The silicon crystal harmonic gen- 
erators in the 1000 -mc unit operate 
with a power input considerably 
below the point of maximum con- 
verter output. While this requires 
careful shielding of the amplifier 
circuits, it results in long useful life 
for the crystal diodes. No appre- 
ciable improvement in performance 
is obtained if the power input to the 
crystal diodes is increased by rais- 
ing the plate voltage on the entire 
frequency multiplier. No increase in 
the tenth harmonic output was ob- 
tained at the 1 -volt level by use of 
dc bias on the crystal diodes. There 
is some indication that recently de- 
veloped germanium diodes may give 
greater harmonic output if they can 
be conveniently adapted to the 
crystal holders". 

The 1000 -mc cavity multiplier - 
converter greatly extends the sensi- 
tivity and usefulness of the fre- 
quency multiplier systems without 
requiring additional space or ac 
power. Because of the high noise 
level from the diode frequency mul- 
tiplier system the cavity arrange- 
ment cannot be used satisfactorily 
with it. 

Auxiliary Equipment 
and Applications 

The frequency multiplier and con- 
verter with cavity filter as shown 
in Fig. 9 is used, in one application, 
in a high precision automatic fre- 
quency comparator in conjunction 
with electronic counters and a re- 
cording system. This equipment con- 
tinuously intercompares in sequence 
as many as six precision oscillators 
with a common reference oscillator. 
The attainable precision, during a 
100 -second interval, is 1 part in 1011. 

The same multiplier- converter 
equipment is also used to compare 
an adjustable, precision oscillator 
with a reference oscillator of the 
primary group when measuring pre- 
cision quartz -crystal resonators. The 
beat frequency output, obtained at 
100 or 1000 mc, is either measured 
with electronic counters, or com- 
pared directly with the output from 
an of interpolation oscillator by 

(Continued on page 159) 
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on a grid 
etched in the 

ocean! 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 

The ocean isn't trackless any more. 
Today, rescue planes anywhere on the seven seas - at any 

distance from a shore check point - can fly a search pattern 
as precise as a grid laid out on land. In fact, the grid is literally 
etched by electronics on the face of the globe. Search runs by 
the same plane can be flown along exactly parallel lines. 

A new navigation unit with a cybernetic brain, developed by 
General Precision Laboratory in cooperation with the Air 
Force, links plane course with grid course. It is never fooled 
by shifting winds, nor fazed by absence of sun, stars or radio 
beams. Ceiling can be down on the deck, but the search goes 
along grid lines like flange wheels on rails. 

With inexhaustible patience, this electronic brain keeps a 
mile -by -mile record of plane speed in climb, cruise or descent, 
in turbulence or still air . . notes every shift in course, meas- 
ures and remembers each variance in wind. It gives an exact 
fix, at any instant of flight. 

Its uses are many, in precision flight free of ground communi- 
cation. Search and rescue is an obvious one. And morale is 
higher when airmen kno,v that if they are downed in the far 
reaches of a strange ocean, rescue planes will look for them 
with a device that follows signposts in the sea. 

This device emerged horn the advanced research and devel- 
opment work of GPL; is is typical of the challenge it offers 
engineers, the facilities it adds to the nation's might. 

Engineers: Write for employment information 

GENERAL PRECIS ION LABORATORY 
INCORPORATED PLEASANTVILLE, NEW YORK 

A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 

For pro hod information, use Inquiry card on last page. 149 
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VICTOREEN 
KNOWS HOW 

TO BUILD 
VOLTAGE 

REGULATORS 
FROM 50 VOLTS 

TO 30,000 VOLTS 

Regardless of your 
application, Victoreen can 
probably supply voltage 
regulators with the exact 
characteristics for develop- 
ing maximum performance 
of the circuit. From sub- 
miniature glow type regu- 
lators for low voltage 
application to sturdy metal 
case designs for high vol- 
tage regulation, the range 
of types, designs and ratings 
offers a wide choice. 

Our new catalog, listing the 
various type Voltage Regu- 
lators of our standard pro- 
duction may give you prob- 
lem solving ideas. Write for 
your copy of Bulletin 3023. 

COMPONENTS DIVISION: 3814 Perkins Ave., C'eveland 14, Ohio 

150 For product Information, use Inquiry card on last page. 

Designing TV Tuners 
(Continued from page 81) 

its response was adjusted to pro- 
duce a tilt of 60% with the picture 
carrier still lower than the sound 
carrier. As before, no change in 
the picture quality could be 
observed. 

The effect of "valley" in the re- 
sponse was then tested. Valley is 
defined as the ratio of the drop in 
height between points on the re- 
sponse curve at the sound and pic- 
ture carrier frequencies to the 
average height of the two points. 
See Fig. 4. 

The same tuner was next re- 
stored to its original response and 
then readjusted to produce a valley 
of 30% in the response curve. The 
following results were observed: 

a. Color intensity was unchanged. 
b. Color hue was unchanged. 
c. All signal voltages at the video 

detector were reduced by approxi- 
mately 10 %. 

d. On a monochrome RTMA test 
pattern, a slight transient could be 
observed in the form of a faint 
white area following a solid black 
area. (This transient, although 
present, could not be easily ob- 
served on a color picture.) 

Tuner Response 

The tuner response was then made 
very narrow so as to give a single 
peaked curve (no valley) and a 
response of 41/2 me wide at 25% 
(21 db down) from its peak value. 

a. No reduction of the chromi- 
nance output (color signal) voltage 
at the video detector. 

b. No change in hue except as 
indicated below. 

c. The colors, however, had lost 
their brilliance and appeared mud- 
died and indistinct. Most of this 
brilliance could be restored by ad- 
vancing the contrast control. Re- 
ferring to Fig. 1 again, it can be 
seen that a narrow response curve 
will cause loss of the higher fre- 
quency color sidebands to the right 
of the color carrier. The energy 
content of the color signal is there- 
fore cut nearly in half at the higher 
frequencies, thus resulting in loss of 
color detail or indistinct colors. 

d. The fine tuning control was 
also found to be more critical in 
its action. The total excursion of 
oscillator change for a satisfactory 
picture was reduced from a normal 
of 120 kc (for this receiver) to 90 
kc. Detuning outside this 90 kc 
range produced an objectionable 

(Continued on page 152) 
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CNTI 

for modern, 

profitable 

automatic production... 

.11 on IC*IiILE 
...world's leading 
exclusive manufacturer 
of production machinery 
for the electronics field 

If you're making (or plan to make) diodes, transistors, 
sub -miniature, miniature, cc thode ray tubes, or other 
electronic tubes or component parts, take full advantage 
of Kahle's invaluable experience. 

With Kahle methods and "know -how" you're sure of 
getting exactly the right machinery to produce exactly 
what you want...accurately, dependably, profitably. 

For more than a quarter of a century the leaders in the 
electronics field have relied on Kahle for production 
machinery. Typical product. on steps automatically 
performed by Kahle equipment include sealing, bulb 
making, stem making, exhausting, grid winding, 
filament coil winding, lead wire welding. 

Write today for additional details, equipment 
specifications, production data, and quotations. 

TF,il, for i,il,,ematio, 
oit special experimental 

and research services hr offered by Kahle. 

a, 

Get first hand information at 
our convenien!ly located plant - 
fifteen minutes from Times Square, 
five minutes s,uuth of Lincoln Tunnel. 

eENGINEERING 
1307 SEVENTH STREET NORTH BERGEN. N.J. 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 
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Nlf, 

the pioneer is the leader 

/. , 

DE MONSTRA 

LEAD 
I I 

/. 

in solving spectrum 

analysis problems for 

research, development and production 

Pioneering In the field of 
spectrum analysis, PANORAMIC 
has risen to o position of leadership in 

producing instruments for laboratory, 
research and production applications that 
transform spectrum content into easily 
interpreted visual spectographic 
displays. 

SEE 

Again, at the I.R.E. Show, PANORAMIC 
introduces new Panoramic Instruments of 
Interest and importance to the 
electronic field. Be sure to see them. 

PANORAMIC 
al the I.R.E. show 

BOOTHS 230, 232 
Panoramic Sub -Sonic Waveform Analyzer with exceptional frequency 
resolution capabilities offers the many advantages of the famous Models 
AP -1 and LP -1 Panoramic Sonic Analyzers. 

Panoramic Indicator Model SC -8b Type T10,000 designed 
especially for applications demanding high sensitivity and 
Flat frequency response. Maximum scanning width to 10 MC, 
sensitivity 75 microvolts for full scale deflection. 

An improved line of Model SA -8b Panadaptors and Model SB -8b 
Panalyzors provide significantly increased operational versatility. 
Special new features are continuously variable scan rate of 1 cps to 
60 cps . . . linear, log and square law amplitiude scales . . . in- 
ternal or external synchronized sweep rates. 

Marker Generator designed for use with the Models AP -1 and LP -1 

Panoramic Sonic Analyzers. Output: 60 cps, 500 cps with harmonics up 
to 3000 cps and 5 KC with harmonics up to 20 KC. 

Panoramic Simultaneous 11 Point Calibrator, Model 
TMC -211, designed for high speed automatic checkout of 
FM /FM Telemetering subcarrier Discriminators. A single space 
saving rack mount chassis provides two channels. Combine 
two or more chassis to assemble a system to suit your spe- 
cific needs. 

AT WORK ON YOUR PROBLEMS... 
PANORAMIC THE PIONEER provides instruments of un- 
surpassed excellence. Panoramic's specialized models covering sub- 
sonic to microwave frequencies speed and simplify analysis of wave- 
form distortions, sounds, vibrations, spurious oscillations or modula- 
tion, response characteristics of filters or transmission lines, charac- 

teristics of AM, FM or pulsed signals, or monitoring 
many frequency channels simultaneously. 
A Panoramic Analyzer can provide the answer to your 
problems. 
Inquiries invited on Panoramic Spectrum 
Analyzers for Special Problems. 
If you cannot attend the show, write for information 
on Panoramic's new and important instruments. 

14 South Second Avenue, Mount Vernon, N. Y. 

MOunt Vernon 4 -3970 
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Designing TV Tuners 
(Continued from page 150) 

920 kc sound beat interference pat- 
tern. The action of the fine tuning 
control is usually more critical on 
a color receiver since it is necessary 
not only to tune in a good color 
picture by centering the receiver 
response on the transmitted signal, 
but also to tune so that the sound 
carrier falls exactly in the sound 
rejection slot of the i -f amplifier. A 
slight detuning from this point 
causes the amplitude of the sound 
carrier to rise sharply, thus produc- 
ing the sound beat (920 kc) inter- 
ference pattern. 

The effect of the antenna circuit 
was next investigated. Without af- 
fecting the signal power at the 
tuner input, the dummy antenna 
was mismatched to present an im- 
pedance of 100 ohms instead of 300. 
Fifty feet of 300 antenna lead -in 
wire was next inserted between the 
signal source and the receiver to 
produce standing waves. 

a. There was no change of signal 
voltages at the video detector. 

b. There was no change in color 
hue or color intensity. 

c. The r -f tuner response showed 
a tilt of 35% with the sound car- 
rier below the picture carrier. 

The above test was repeated us- 
ing an antenna impedance of 900 
ohms. The results were the same 
except for the r -f tuner response 
which showed a tilt of 12% with 
the sound carrier above the picture 
carrier. 

Color Loss 

Under certain conditions, im- 
proper termination of the transmis- 
sion line at the antenna and the 
TV tuner input can result in loss 
of color. Present TV antennas do 
not provide termination over the en- 
tire television band so it is neces- 
sary to provide correct termination 
at the tuner input. Under strong 
signal conditions, however, the load- 
ing of the antenna input circuit by 
the first r -f amplifier is greatly 
reduced with greater AGC action, 
thus producing some mismatch at 
the receiver. In addition, it was 
found that the receiver under test 
required at least 30% of normal 
color burst voltage at 1 volt signal 
input to operate the color killer as 
against 12% at 10,000 uV input. 
This is due in part to the added 
noise component at the lower signal 
input, plus some compression of 
the signal at the higher input. 

Standing waves caused by incor- 
rect termination can be observed 
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with the aid of a sweep oscillator 
covering a TV channel and an os- 
cilloscope fed by a high impedance 
crystal detector. The response, 
instead of being flat appears as 
in Fig. 5. The distance between a 
peak and a valley is given by 
¡f= (246 v /c)/1(in feet), where V/c 
is the ratio of the propagation 
velocity in the line to that in free 
space. 

Using a transmission line 34 ft. 
long, the separation between a peak 
and the valley following was ex- 
actly 3.6 mc. With a badly mis- 
matched antenna circuit, the r -f re- 
sponse pattern appeared as in Fig. 7 
instead of the normal response as 
shown in Fig. 6. However, under 
these conditions good color was still 
obtained. A slight detuning of the 
antenna coil caused the phase of 
the peaks to shift as indicated in 
Fig. 8. The ratio of picture carrier 

fig. 8: Tuner response with standing waves 
giving greatest color subcarrier attenuation 

to color sub -carrier transmission 
became 4 to 1 and the color dis- 
appeared from the screen due to 
operation of the color killer. 

The insertion of a 6 db H type pad 
between the tuner input and the 
transmission line brought color 
back, even though the signal was 
attenuated because of the reduction 
of reflections and more equal re- 
sponse at the picture and color car- 
rier frequencies. With the above 
pad removed, a slight change in 
tuning of the antenna coil was 
sufficient to bring color back into 
the picture. 

The above tests show that while 
loss of color can occur due to can- 
cellation, it requires a combination 
of circumstances, any one of which 
can be avoided with a little care. 

The effect of oscillator stability 
was next investigated. As noted 
above, the most noticeable effect of 
oscillator frequency change is the 
presence of a 920 kc interference 
pattern between the color sub - 
carrier at 3.58 mc and the sound 
carrier at 4.50 mc. 

Using the original test set -up and 
(Continued on page 154) 
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FEATURES OF BOTH MODELS 

STAYS PUT -No wobble; no shift during 
shipment; no realignment necessary when 
your TV set is installed in the home. 

EASILY ADJUSTED- Slides more uniformly 
over tube's neck due to metal -to -glass 
contact. 

STABILIZED AND TESTED on special equip- 
ment designed and used only by Heppner, 
each individual Heppner Ion Trap is guar- 
anteed to meet your working requirements. 

UNUSUALLY FAST DELIVERY. 

LIGHTWEIGHT -Snap -On Model weighs 
only % ounce; Slip -On Model only 3/; 

ounce. Will not harm tube's neck. 

ALNICO P.M. USED - Retains magnetism 
indefinitely. 

5 OOO"OOote 

eT 
hos 

biy`it y`it 
oviorv 

tTOPs 
to 

Prv 

MODEL T -312. The new simplified steel 
construction lowers manufacturing costs 
by fully utilizing, for the first time, the 
Alnico permanent magnet's maximum 
efficiency. This makes Model T -312 the 
lowest priced ion trap on the market. 
Installs in only 2 -3 seconds -just slip on. 

SNAP -ON ION TRAP p,Jt 
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MODEL E -437. Saves you expensive 
production manhours with EXCLUSIVE 
instant snap -on feature. Reduces your 
parts costs because priced below com- 
petition. Clamp -type construction of 
Hardened Spring Steel. 

Write today for further information on bEtter ion traps at lower prices. 

HEPPNER 
M A N U F A C T U R I N G C O M P A N Y 

Round Lake, Illinois (50 Milac Northwest of Chie ,o) 

Phone: 6.2161 

SPECIALISTS IN ELECTROMAGNETIC DEVICES 

Representatives: 

William i. Duncan, Jr., 
3451 N. 10th St., Philadelphia 40, Penna. 
Ralph Haffey, 
R.R. 1, U. S. 27, Coldwater Rd., Ft. Wayne B, Indiano 
Irv. M. Cochrane Co., 
408 S. Alvarado St., Los Angeles, Calif. 
lohn J. Kopple, 
60 E. 42nd St., New York 17, N. Y. 
Ben H. Tollefson, 
144 Collingsworth Drive, Rochester 10, N. Y. 
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Anything 
you want to know 

about the entire 

Television industry 

you'll find in the 

new TELEVISION FACTBOOK 
The 20th semi -annual edition of the amazingly complete Factbook is 
a working tool used daily by thousands of executives in every branch 
of the industry. Here are all the facts about your market . the 
people and organizations you do business with or would like to do 
business with. It's the Authority in Television. 

THE 432 PAGE SPRING 1955 EDITION GIVES YOU 

(Among other departments) 

Television Station Directory 
Rate Digests, Personnel & Other Data 
Canadian, Mexican Border 

Television Networks 
Rates, Personnel and Data 

TV Stations in Foreign Countries 
National Sales Representatives 
Television Program Sources 
Advertising Agency Directory 
Annual Volume of Advertising in U.S. 

Network TV & Radio Billings: 1949 -54 
Revenues, Expenses and Earnings of 

TV -Radio Stations: 1946 -53 (FCC) 

Top 100 Network Advertisers 
Television Status of U.S. Households 
Ownership of Stations by Categories 
CPs Outstanding for New Stations 

With Probable Starting Dates 
Applications Pending 
TV Allocations Tables 
Television Stations by Call Letters 
Sales & Transfers of TV Stations 
Stations Which Have Gone Off Air 
Theatre -TV Organizations 
Subscription -TV Promoters & Firms 
Armed Forces TV Stations 
British Television Networks 
FCC TV Color Standards: Full Text 
FCC Technical Standards, as Amended 
Color Status of Network Stations 

TV -Radio Manufacturers: Financial Data 

Manufacturers of TV Receivers 

Picture & Receiving Tube Manufacturers 
Receiving Antenna Manufacturers 
Tuner & UHF Converter Manufa 
Phonograph & Record Manufacturers 
TV Set Production: Monthly, 1947 -54 
TV -Radio Sales & Inventories: Monthly 
TV Shipments by States: 1950 -54 

Cathode Ray Tube Sales: 194744 
Receiving Tube Sales: 1949-54 
Manufacturers of Telecasting Equipment 
RETMA: Executives & Committees 
Electronics Research Laboratories 
British TV -Radio Industry 
RCA: Officers and Executives 

CBS Inc.: Officers and Executives 

FCC Personnel Directory 
Attorneys Practicing Before the FCC 

TV -Radio Consulting Engineers 
Network Engineering Departments 
Miscellaneous Consulting Services 
TV -Radio Station Brokers 
Associations in TV & Related Fields 
Market Research Organizations 
TV Literature & Reference Books 
Publications in TV & Related Fields 
Labor Unions & Guilds in TV Fields 
Community Antenna Systems 

43 x 29 -in. TELEVISION WALL MAP INCLUDED 

TV Factbook No. 20 should be on the desk of every 
executive in your organization. It puts needed facts 
at their fingertips. Send for your copies today. Only $4 

Television Digest 
Wyatt Building, Washington, D. C. 

Please send copies 

NAME 

FIRM 

of TV Factbook No. 20 at $4 each, to 

STREET ADDRESS 

CITY ZONE 

Check enclosed Send invoice 
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Designing TV Tuners 
(Continued from page 153) 

the tuner set to normal response, 
it was found that the oscillator 
could be detuned by plus or minus 
60 kc (a total of 120 kc) before the 
920 kc interference pattern became 
objectionable. 

With the sound carrier set at 50% 
of the picture carrier power (in- 
stead of 70 %), the tuner could be 
detuned by plus or minus 70 kc be- 
fore the same result appeared. Very 
little is gained in this respect by 
operating with the sound carrier at 
the lowest specified limit. 

If the range of the fine tuning 
control is 1 mc over a rotation of 
180° and we assume a permissible 
detuning of -` 60 kc for a good pic- 
ture, this results in a tuning adjust- 
ment of plus or minus 11 °. This is 
not difficult to obtain with a knob 
having a diameter of two inches or 
over. However, if the total range of 
the fine tuning control is 5 mc, the 
adjustment must be made within an 
arc of plus or minus 2 °, thus making 
the fine tuning procedure extremely 
critical and beyond the ability of 
most laymen. 

Other Characteristics 

It was felt that the other charac- 
teristics of a tuner such as noise 
figure, gain, . i -f rejection, image re- 
jection, etc., produce corresponding 
results in a color -TV receiver as 
they have in the past in a mono- 
chrome receiver so that the effect of 
these was not investigated. 

The above tests were made on a 
color -TV receiver built from in- 
formation describing the original 
RCA color receiver. While the re- 
sults apply strictly to this type of 
receiver, they can be interpreted as 
applying in a general way to other 
color -TV receivers using the same 
circuitry. 

In conclusion, a tuner designed 
for good monochrome reception 
will give good results on a color -TV 
receiver with the exception of the 
fine tuning adjustment which is 
now more critical. In addition, the 
oscillator drift after a three minute 
warmup time should be held to 
within -±- 60 kc if subsequent read- 
justments are to be avoided. 

It should be further noted that 
all of the above tests were run at 
high signal levels. Reduction of 
tuner gain due to misalignment will 
produce noise (colored noise at 
that) in a color receiver at low 
signal levels in the same manner 
as in a monochrome receiver. 
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Color Television 
(Continued from page 116) 

outputs if tally light relay panel is 
used). See Fig. 21. 

For the studio control room the 
system can be set up to provide 
complete facilities for program 
monitoring, video switching be- 
tween television studio cameras, film 
cameras, remote pick -ups or net- 
work programs. Controls can be 
provided for fading and lap- dissolv- 
ing between local studio video sig- 
nals. The system can provide for 
program previewing and many other 
monitoring functions. See Fig. 19. 

The complete TS -20 remote con- 
trol switching system consists of 
several types of individual units 
which fall in the following cate- 
gories: 
A. The video relay switching chassis 

and panels used to extend func- 
tions of basic units. 

B. The push- button panels (for 
operating the video relays) which 
are available for several switch- 
ing schemes and mounting ar- 
rangements. 

C. The utility or master monitors, 
for use in conjunction with push- 
button panels. 

D. Standard components. 
Since the application of the video 

switching equipment can become 
complex and depends upon the size 
and type of operation desired, the 
planner should consult a qualified 
systems planning group. 

LIGHTING FACILITIES 
FOR COLOR 

Based on experience already 
gained in TV color programming, 
lighting for color is in some respects 
more straightforward than for 
monochrome. The existence of the 
different values and hues of color 
automatically help to define clearly 
separations between foregrounds 
and backgrounds and different 
shades or values, while in mono- 
chrome this is sometimes difficult to 
accomplish. 

The lighting equipment used for 
color television productions is the 
same as that required for compa- 
rable monochrome sets -except for 
the amount of incident light neces- 
sary. A show that is properly lighted 
for black and white, with effects, low 
key and mood lighting may be dupli- 
cated for color with no changes, ex- 
cept for the substitution of light fix- 
tures of higher output (standard 
voltage, long -life bulbs may be op- 
erated at about 2900° Kelvin). 

Normal light levels should be such 
that the maximum highlight bright - 

(Continued on page 156) 

DO YOU HAVE 

FREQUENCY PROBLEMS? 
THESE NEW 1955 (0 

enab 
-Maintain 
-Meet spe 
-Check tim 

TINENTAL INSTRUMENTS 
you to 

requency 
ifications 

with WWV 

Precision instruments for T \'- Electronic Manufacturers . . . 

RESEARCH AND DEVELOPN ENT LABS ... GOVERNMENT 
MILITARY EQUIPMENT . . . BROADCAST STATIONS . . . 

COMMUNICATIONS SYSTEMS. 

30,000 USABLE 

CO- EXISTENT 

HARMONICS 
OF 1 KC 

Additional applications 

Timing generator 
Spectrum generator 
Trigger generator 
Square wave generator 

FIRST TIME AVAILABLE! 

A sliding secondary frequency 
standard with direct reading in 
parts per million up to ± 40 
PPM. 

Features: 

Model 101 Secondary 
Frequency Standard - 

$695.00 FOB Chicago, III. 

High stability 1 part in 10' ... Oscillator vari- 
able ±40 PPM ... Dial calibrated for direct 
readiig of 0.1 part per million ... Resettable 
to 0.1 PPM ... Harmonic groups: 1 KC to 30 
MC; 10 KC to 100 MC; 50 KC to 150 MC; 100 

and 250 KC to beyond 250 MC ... Low out- 
put i npedance ... Low cost. 

Model 110 
WWV Receiver. 30 -day delivery 
$395.00 FOB Chicago, III. 

16 T0 1 

SIGNAL -TO -NOISE 

AT 1 MICROVOLT 
Features: 

WWV Receiver, Model 110: Sensitvity, 2/1 signal -to -noise at 1.2 .tV with- 
out filter ... 16/1 for single tore modulated signal at 1 ILV with filter 

. Selectivity, less than 20 KC at 65 db down ... Image rejection, over 60 
db at highest operating frequency. Choice of any three frequencies, crystal 
controlled and in stock: 21/2, 5, 10, 15, 20, 25 MC ... Others between 2 and 
25 MC at slight extra cost . Model 110 has BFO ... series noise limiter 
... dual audio output ... audio filter ... standard panel mounting. 

Write for literature 

6 , 
452 West Chicago A ,enue, Chicago 10, Illinois 
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RADIO INTERFERENCE 
and FIELD INTENSITY* 
measuring equipment 

Stoddart NM-10A 14kc to 250kc 
Commercial Equivalent of AN /URM -6B 

VERSATILITY...The NM -10A is designed to meet the most exacting labora- 
tory standards for the precise measurements, analysis and interpretation of 
VLF radiated and conducted radio- frequency signals and interference. 
Thoroughly portable, yet rugged, the NM -10A can be supplied with acces- 
sories to fulfill every conceivable laboratory and field requirement. 
EXCELLENT SENSITIVITY...The NM -10A sensitivity ranges from one micro- 
volt- per -meter to 100 microvolts -per- meter, depending upon whether rod 
or shielded loop antennas or line probe are used. 
ACCURACY... Each equipment is "hand calibrated" in the Stoddart Test 
Laboratories by competent engineers. This data is presented in simplified 
chart form. 
DRIPPROOF... Sturdy dripproof construction allows long periods of opera- 
tion in driving rain or snow without adverse effects. 
FLEXIBLE POWER REQUIREMENTS...The ac power supply permits opera- 
tion from either 105 to 125 volts or 210 to 250 volts ac, at any frequency 
between 50 cps and 1600 cps. 

Stoddart RI -FI* Meters cover the frequency range 14kc to 1000mc 
HF NM -20B, 150kc to 25mc 
Commercial Equivalent of 
AN /PRM -1A. Self- contained 
Lotteries. A.C. supply optional. 
Includes standard broadcast 
band, radio range, WWV, and 
communications frequencies. 
Has BFO. 

VHF 
NM -30A, 20mc to 400mc 
Commercial Equivalent of 
AN /URM -47.. Frequency ronge 
includes FM and TV bands. 

UHF 
NM -50A, 375mc to 1000mc 
Commercial Equivalent of 
AN/UM-17. Frequency range 
includes Citizens band and 
UHF color TV band. 

STODDART AIRCRAFT RADIO Co., Inc. 
6644 -G Santa Monica Blvd., Hollywood 38, California Hollywood 4 -9294 
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Color Television 
(Continued from page 155) 

ness in a scene is about 260 foot - 
lamberts. Contrast range should not 
exceed a 30 to 1 ratio. For normal 
operation a contrast ratio of 20 to 
1 is considered good practice. For 
effects such as silhouettes, the low - 
light is below the ratio indicated. 

The techniques of lighting, hang- 
ing of fixtures and control of power 
to the lamps requires no changes 
(See Fig. 22). However, the addition 
of color gives apparent depth to the 
scene and a separation of actors from 
the sets. The use of colored lights 
opens up an entirely new field of 
lighting effects that may be used to 
enhance the beauty of programs. For 
example, colored lights can be used 
with neutral backgrounds to provide 
a number of different color com- 
binations. Inexpensive theatrical 
gelatin filters may be placed in front 
of standard light fixtures. The three 
primary colors (red, blue and green) 
can be mixed by controlling the lamp 
voltage at a dimmer board. With a 
preset system, which is desirable for 
color, brightness of individual lamps 
in a grouping may be returned to the 
same brightness of manipulation of 
a single control at the lighting con- 
trol console. Such facilities improve 
the ease and precision of returning 
to any pre -arranged condition. 

SPACE REQUIREMENTS 
FOR COLOR 

Some present monochrome equip- 
ment may be adapted for color use - 
while other items will be retained 
solely for black and white use. In 
any case, a certain amount of addi- 
tional space will be required. The 
total space a broadcaster must pro- 
vide for color TV operations will 
vary according to the scope of the 
proposed operation. For example, 
"network color only" stations will 
require very little additional space - 
while those stations who plan to use 
slide, film and live camera facilities 
must do more serious planning. 

From observations of many exist- 
ing stations it is obvious that most 
will either have to hunt for addi- 
tional space, build it, or take existing 
space for color use such as present 
AM space or even doubling up in 
present monochrome studios. 

There are undoubtedly many 
ideas which may occur to individuals 
concerning their own requirements, 
as for example providing a second 
deck for a control room where ceil- 
ing height is not limited. 

Each camera chain -whether slide, 
film or studio -includes two units 
designed for console mounting. One 
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of these is a standard master 
monitor and the other unit, of 
matching size, contains the color 
camera controls. The two units are 
mounted in standard console hous- 
ings similar to those used in the 
RCA monochrome installations. 
These units, of course, can be com- 
bined with other camera units to 
form a control console. 

The color studio camera is larger 
than a standard monochrome cam- 
era. However, it is moved by similar 
type dollies and, therefore, does not 
in itself require more floor space. 

STUDIO SPACE REQUIRED 

The stage, or performing, space 
required for color is no greater than 
for monochrome. However, the need 
for more lighting facilities, greater 
camera operating space and a wider 
assortment of backdrops will prob- 
ably lead to the use of larger overall 
studio areas. It is likely that most 
stations will start by making use of 
existing studios (possibly adding a 
separate control room for color). 
When new studios are to be built 
especially for color the best present 
advice is to follow monochrome de- 
sign practice but increase dimen- 
sions by 30 to 50% throughout. 

INTERCOM AND AUDIO 

As in any TV setup, for efficient 
operation a good intercom system is 
a necessity. The first significant step 
is when film facilities are added. In 
most existing stations some form of 
intercom system is almost certainly 
in use, and the addition of color film 
into the same area may not require 
any additional talk circuits. How- 
ever, the addition of a color studio 
camera which has an intercom cir- 
cuit built in, will require terminal 
equipment for communication in ac- 
cordance with the number of cam- 
eras and control points involved. In- 
asmuch as the intercom circuit con- 
stants are the same as those used in 
the RCA monochrome cameras they 
may be easily integrated with an 
existing monochrome system. 

Fig. 17 shows typical RCA inter - 
(Continued on page 158) 

Fig. 22: Studio light and ramera set -up 
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FREE SAMPLE 
FOLDER 
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Contains 25 different 
test samples of high - dielectric 

INSULATING TUBING and SLEEVING 

Includes samples and descriptions of ... 
VARGLAS SILICONE- Class H tubing, sleeving, lead wire, tying cord. 

Withstands temperature from -85 °F to 500 °F. 

PERMAFIL- IMPREGNATED VARGLAS TUBING -Fiberglas impregnated with 
General Electric Permafil. 

VARGLAS SLEEVING AND TUBING -synthetic -treated, varnished,`lac- 
quered, saturated and other. 

VARGLAS NON -FRAY SLEEVING -three types available. Withstands tern- 
temperatures up to 1200 °F. 

VARFLO TUBING AND SLEEVING -full range of colors, sizes and grades. 
Vinyl coated Fiberglas. 

VARFLEX COTTON TUBING AND SLEEKING- varnish or lacquer impreg- 
nated -all NEMA grades. 

SYNTHOLVAR EXTRUDED TUBING -listed by UL for use at 105 °C. Various 
formulations to meet unusual requirements. 
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VARFLEX CORPORATION 
508 W. Cou -t St., Rome, N. Y. 

Please send me free folder containing samples of your electrical tubing and sleeving. 
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COME TOED& 
for 

SPECIALIZED MOLDING 
Results count! That's the story of the Eby molding 
service -the right combination of sound engineer- 
ing, efficient equipment for both thermosetting and 
injection molding, metal parts fabrication and 
assembly if required -plus a lot of "savvy" in 
the production of close tolerance out-of- the -ordi- 
nary work. 

Perhaps in the past you have thought of Eby only 

as a components manufacturer -it still is an im- 

portant part of our business. However, the reputa- 
tion of Eby molding has spread through the 
industry, so that today Eby ingenuity and ability 
in molding is preferred by many- because it's 
specialized for the critical or difficult jobs that 
must be done right. 

Come to Eby ... first, in molding to your 
exact requirements. 

HUGH H. 
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Color Television 
(Continued from page 157) 

corn items which may be used for a 
color camera studio arrangement 
and a film projection room. A six 
station talk -listen intercom and am- 
plifier set is shown operating be- 
tween the control room and projec- 
tion booth. This unit is quite effec- 
tive because it does not require that 
the projectionist use a set of head- 
phones and he can answer from al- 
most any spot in the room. 

Audio facilities should be provided 
for the same purposes as in mono- 
chrome productions. In general, the 
layout of audio equipment facilities 
are the same as those used for black 
and white. 

HOUSE MONITORING 

Two new types of RCA Monitran 
units have been designed for color. 
The type TM -40 monitran is an all 
channel unit which permits the user 
to select any TV channel from 2 to 
13. The type TM -41 monitran is a 
factory tuned unit which will operate 
on any single channel specified for 
the user. These units may be used to 
distribute a modulated r -f signal to 
color receivers for house or studio 
monitoring purposes. 

MICROWAVE EQUIPMENT 

A microwave link for a color TV 
system must not cause serious deg- 
radation of the color signal. This 
also applies to a monochrome sys- 
tem, but here requirements are not 
so stringent. For color operation, 
circuits within the microwave equip- 
ment must perform within rather 
close limits with respect to charac- 
teristics, such as differential phase, 
amplitude frequency response and 
differential gain. 

A new microwave system, type 
TVM -1A, has been designed to 
transmit both color and mono- 
chrome. The specifications of this 
equipment are such that it is ca- 
pable of adequately meeting the re- 
quirements of a color TV system. In 
the TVM -1A microwave transmitter, 
power has been increased over that 
of previous models to give more re- 
liable transmission over longer dis- 
tances. This increased power makes 
economical multi -hop operation fea- 
sible for both color and mono- 
chrome transmission. In mono- 
chrome use, the TVM -1A is a sub- 
stantial, superior system offering in- 
creased stability, ease of operation 
and excellent performance charac- 
teristics. 

It is possible that the broadcaster 
already may have an RCA TIR -1A/ 
TRR -1B in monochrome operation. 
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While the new TVM -1A microwave 
is recommended for the step to color, 
it should be remembered that the 
RCA TTR -1A and TRR -1B micro- 
wave equipment may be modified 
for this purpose. 

CHECK POINTS 

To present all of the equipment 
planning considerations necessary 
in the proposed operation or con- 
struction of a television station 
would be beyond the intended scope 
of this article and, further, would 
require an excessive amount of edi- 
torial space. However, it is recom- 
mended that the following "check 
points" be kept in mind. It is further 
recommended that the services of a 
qualified Engineering Consultant be 
obtained to assist in development 
of the basic planning. 

(1) Power requirements of the 
color equipment 

(2) Equipment arrangements (rack 
and control) 

(3) Trench or duct layouts (new 
or integrated with existing 
monochrome) 
Floor loadings 
Heat dissipation of equipments 
(for air conditioning provi- 
sions) 
Studio lighting- control 
Control room and centralized 
control arrangement and facili- 
ties 

(8) Extent of film programming 
(9) Audience participation 

(10) Film previewing, processing, 
editing and storage 

(11) Clients' viewing rooms 
(12) Audio and intercom facilities 
(13) House monitoring equipment 
(14) Required color test equipment 

and best arrangement (port- 
able and /or fixed) 

(15) Mobile 
(16) Video link to transmitter 
(17) Studio audio tie to transmitter. 
(18) Delay considerations in inte- 

grating monochrome and color. 
Acknowledgment: The authors wish to give 
credit to all who assisted with this article, 
particularly those concerned with the design 
and market planning of the equipment 
described. 

(4) 
(5) 

(6) 
(7) 

Frequency Multipliers 
(Continued from page 148) 

means of Lissajous figures on an 
oscilloscope. A precision of compari- 
son of 1 part in 10° to 1 part in 1010 
is readily obtained, depending on 
the method or interval used. 

In another application the multi- 
plier- converter system is used with 
a commercial power frequency 58 to 
62 cycle recorder driven by a limit- 
ing amplifier as explained previ- 
ously in the discussion of converters. 

(Continued on page 160) 
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America's most 
complete line 

ROTARY POWER 
IS BEST 

The "clop- clop" of "Old Bess" gave 
Grandma's buggy ride 
more vibration than the 
smooth Rotary Power 
of today's modern au- 
tomobiles. ROTARY 
POWER is best for mo- 
bile radio, too 
and for all DC to AC 
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DC TO AC CONVERTERS 
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Operates 6 -volt mobile radio 
sets from 12 -volt automobile 
batteries . also from 24, 32 
and 64 -volt battery power. 
One of many Carter Dynamo- 
tor models. Made by the vole world's largest, exclusive man- 
ufacturer of rotary power sup- 
plies. 

BE SURE . . . BE SATISFIED 
AC can be produced by revers- 
ing the flow of DC, like throw- 
ing a switch 120 times a sec- 
ond. But ROTARY converters 
actually generate AC voltage 
from an alternator, same as 
utility stations. That is why 
ROTARY power is such clean 
AC, so dependable 5 . essen- 
tial for hash -free operation of 
recorders from DC power. 

MAIL COUPON for illustrated bulletin 
with complete mechanical and electrical 
specifications and performance charts. 
Carter Motor Co., Chicago 47. 
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CARTER MOTOR CO. 
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Frequency Multipliers 
(Continued from page 159) 

In this use one of the oscillators is 
offset about 60 parts in 100 million 
to obtain a frequency difference of 
approximately 60 cps. The record- 
ings shown in Fig. 7 were obtained 
in this manner with three separate 
records superimposed on a single 
chart. An equipment of this type is 
used at WWV to sequentially inter - 
compare the main or operating os- 
cillator and two standby oscillators 
with a fourth, offset or reference 
oscillator. 

By means of simple harmonic 
generators of the crystal diode type, 
operating from one or more of the 
multiplier outputs, precision mark- 
ers may be established throughout 
the frequency spectrum, from the 
LF through UHF bands. By use of 
auxiliary converters with an inter- 
polation oscillator, a complete fre- 
quency measurement coverage of 
this entire frequency range may be 
obtained. 

The double -tuned filters used in 
the frequency multipliers are read- 
ily adapted to band pass applications 
such as frequency modulation sys- 
tems. The unitized method of con- 
struction and the use of toroidal 
transformers may also be readily 
adapted to similar equipment of a 
more general nature. 

The author wishes to acknowledge 
the excellent workmanship of L. A. 
Horton in assembling and adjusting 
the multiplier chassis, and of T. E. 
Diedrich who constructed the cavity 
filter. 
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Aerodynamic Loading 
(Continued from page 92) 

The results of rotating torque 
measurements on the 90 by 20 in. 
screen reflector with 1/2 in. expanded 
aluminum mesh, depressed to -13° 
in elevation and pivoted a distance 
of 171/2 in. from the reflector gave 
a torque coefficient 

C, = 0.025 + 12.6:(ND /V)2 (11) 

Some tests were made with this re- 
flector at a pivot distance of 141/2 in. 
and the same elevation angle. For 
this case 

C, = 0.029 + 17 (ND /V)2 (12) 

Typical torque curves (plots of 
torque vs. azimuth angle) are shown 
in Fig. 5 for the 1/2-in. mesh reflector 
at three pivot distances. They indi- 
cate the optimum pivot distance to 
be about 181/2 in. 

Torque Teats 

The results of some torque tests 
on the slatted reflector (Fig. 3), 84 x 
26 in., are for a 60 mph wind, 
the reflector rotating at 16.6 rpm. No 
data is available at varying wind 
velocities; consequently it is not pos- 
sible to give a value to the torque 
coefficient for this reflector. For a 
pivot distance of 141/2 in., which ap- 
peared to be close to its optimum, 
and -131/2° elevation the peak 
torque observed was 360 in.- pounds. 
Therefore, the torque coefficients for 
this slatted reflector would probably 
be a little less than that for the 1/2 -in. 
mesh. 

In general the antenna torque 
curves for the screen or slatted type 
reflector surface with given back 
structure and horn feed has major 
peaks in three azimuth regions - 
near 90 °, between 180° and 270° and 
between 270° and 360 °. Which of 
these peaks becomes the largest de- 
pends upon the pivot location. When 
the pivot is near its optimum position 
the torque curve is well balanced 
and consequently the peaks are ap- 
proximately equal. On one side of 
the optimum location the peak at 90° 
is the largest. On the opposite side 
the peaks in the regions between 
180° and 360° predominate. This can 
be observed from the curves of 
Fig. 5. 

The behavior of the data for tests 
with the solid reflector was quite dif- 
ferent from that with the mesh or 
slatted reflectors. The results were 
erratic in that variations in the 
torque curve from one cycle to the 
next could be observed for a given 
set -up of the solid reflector. This in- 

(Continued on page 162) 
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Librascope read-record heads are 
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Aerodynamic Loading 
(Continued from page 161) 

eluded variations not only in magni- 
tude of the torque readings but to a 
lesser extent in shape of the torque 
curve. Although the torque peaks 
occurred at the same azimuth posi- 
tion, from cycle to cycle their rela- 
tive magnitudes changed. Discrep- 
ancies between a given run and a 
repeatability run were as great as 
50 %. All of these observations ap- 
pear to indicate that the turbulence 
developed by the rotation of the solid 
reflector is very great. This may 
have been made worse by a blocking 
effect in the tunnel. (The tunnel test 
section was 7 ft. high by 10 ft. wide.) 

The two sources for torque meas- 
urements, as described, gave fairly 
good agreement. Some of the dis- 
crepancies (possibly 20%) may be 
due to instrumentation and inter- 
pretation, but these cannot account 
for variations of 50%. (The tunnel 
velocity measuring instruments, lo- 
cated upstream of the reflector, indi- 
cated no variations at any of the 
speeds.) Turbulence and instability 
in the flow downstream of where the 
tunnel velocity is measured and in 
the region of the reflector is prob- 
ably the main cause of this. The de- 
gree of instability and turbulence 
present in the air flow over the 
reflector, the degree to which the 
eddying and rough wake are set up, 
will depend on the antenna size, type 
of surface, and configuration. The 
condition is worse for a solid re- 
flector than for a screen or slatted 
surface; test results showed this. 

Far less of the discrepancies and 
variations were found in the results 
of the testing with screen or slatted 
reflectors, but always these charac- 
teristics were present with the data 
of any tests made with a solid re- 
flector. For this reason the results of 
testing with the solid reflectors could 
not be correlated very well. The re- 
sults indicated the optimum pivot 
distance for the 90 by 20 in. solid 
reflector would be about 30 in. There 
were peaks in the curve of the solid 
reflector at two regions -near 30° 
and in the region between 180° and 
320 °. These can be observed in Fig. 
6 where an approximate torque 
curve for a solid reflector using 
average peak values is shown. Gen- 
erally the largest torque occurred at 
the 280° azimuth position. The effect 
of offsetting the pivot 6 in. out of 
the plane of symmetry, keeping the 
same pivot distance, is shown also 
in Fig. 6. The offset was such as to 
favor the 180° azimuth position; it 
can be seen that the peak normally 
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shear it 

bend it 

form it 

occurring in this region was elimin- 
ated, at the expense, however, of the 
peak at 280 °. The nature of the 
torque curve for the solid reflector 
is such that it appears that modifica- 
tions, like offset or the use of fins, 
would not be very effective in im- 
proving the torque characteristic. 
The relatively small differences be- 
tween the magnitudes of the peak 
torques indicate that whatever might 
be done to reduce the peak torque 
at one point will probably result in 
an increased peak torque at some 
other point. 

Table I gives the results of some 
of the rotating torque measurements 
on the reflectors discussed. It can be 
observed that the average peak 
torques for the solid reflector in- 
crease very rapidly at the higher 
wind velocities. This may be associ- 
ated with the greater turbulence 
(larger eddies, etc.) created at the 
higher wind velocities. The results 
show peak torque values for the 
solid reflector approximately three 
to five times that for the 1/2 in. mesh 
or slatted reflectors. 

Conclusions 

1. The horizontal wind force on a 
radar antenna with parabolic type 
reflector is much higher for a solid 
surface than for a slatted or screen 
reflector surface. The horizontal 
force on a slatted surface with Ts in. 
spacing is approximately one half 
that for an equivalent solid surface. 

2. The solid reflector requires a 
peak torque for rotation consider- 
ably higher than that for a screen 
or slatted type. The peak torque for 
a 90 by 20 in. solid reflector set at a 
pivot distance of 24 in. is approxi- 
mately 41/2 times that required for 
an equivalent screen type reflector 
(1/2-in- mesh) set 141/2 in. back from 
the pivot in a 60 mph wind rotating 
at approximately 19 rpm. 

3. The higher peak torques re- 
quired by the solid reflector are 
probably associated with the greater 
turbulence it creates in rotating. 
This turbulence gives rise to a cer- 
tain amount of irregularity in the 
results. The peak torques increase 
very rapidly at the higher wind 
velocities for a solid reflector. 

4. The optimum pivot location for 
rotation gives a more uniform torque 
loading besides giving minimum 
peak torques. The further from the 
optimum position, the more unbal- 
anced is the torque curve (large 
torques being required over half the 
cycle, little or none over the other 
half), and the larger the peaks. 

5. Eqs. 4, 7, and 8 provide a means 
for correlating drag and torque data. 
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Wideband Transformer 
(Continued from page 75) 

beyond 50 Mc. It is seen that the 
frequency response is definitely ex- 
tended at the high frequency end 
if a near optimum impedance level 
is utilized. It is not understood at 
present why the 22 ohm impedance 
level gives apparently superior re- 
sults at the high frequency end. 
Also shown for comparison is the 
performance of a British auto 
transformer' operating at a 100 ohm 
impedance level. As the British zero 
core permeability per ohm termina- 
tion is only about twice that of the 
split screen unit, most of their in- 
creased frequency response at the 
low end can probably be attributed 
to superior choice of core material. 
The increase in frequency response 
at the high end is probably a result 
of auto transformer type construc- 
tion. 

Coupling Transformers 

The problem discussed here is 
that of coupling relatively low im- 
pedance transmission lines to e 
vacuum tube via a transformer. 
Whether coupling to grid or plate a 
common objective is desirable -a 
high impedance level at the grid or 
plate leads to a higher noise figure 
or obtainable gain (up to 1000 ohms 
at least). This problem may be 
thought of primarily as a video 
amplifier coupling problem and sec- 
ondly as a transformer design prob- 
lem. The previous low pass filter 
design considerations may apply, 
except that in this case the capacity 
across the transformer as a result 
of the tube and its socket is usu- 
ally larger than the interturn and 
distributed capacity of the trans- 
former. Thus, it becomes worth- 
while to endeavor to decrease the 
capacity between terminals at the 
expense of increased leakage in- 
ductance in order to maintain 
roughly the ratio of L/C required 
by the filter equations without mak- 
ing the LC product too high. Of 
course, the frequency response of 
the entire circuit must suffer in so 
doing compared to that of the trans- 
former alone. In other words, the 
usual video gain -bandwidth rela- 
tions pertain. At impedance levels 
of a few thousand ohms it was 
found that every precaution is re- 
quired in order to hold the tube 
side capacity values down. The net 
capacity will often be sufficiently 
large that a series peaking induc- 
tance external to the transformer is 
required in order to satisfy the re- 
quired L/C ratio. 
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One of the complete circuits used 
in coupling the grid of a 6BQ7 r -f 
amplifier to a balanced pair of 75 
ohm transmission lines is shown in 
Fig. 9b. This circuit was intended as 
the input circuit of a 2 to 20 Mc di- 
rection finding receiver. The equiv- 
alent circuit at high frequencies is 
shown in Fig. 9c, where the distrib- 
uted capacities and transformer 
parameters are included. It is of 
interest to see how the actual dis- 
tributed capacities for this particu- 
lar installation enter into the de- 
sign. The following components 
contributed significant amounts of 
capacity: (1) the capacity of the 
transformer secondary, including the 
feed -through insulator in the case, 
was about 7.7 uuf (without the brass 
case, the transformer secondary ca- 
pacity was about 3.5 uuf) ; (2) the 
capacity of two other feed -throughs 
used to inter -connect between vari- 
ous shields totaled about 2.8 uuf; (3) 
the capacity in the series peaking 
coil was reduced from 12 pttf to 4 uuf 
after insulating the slug from 
ground; (4) the input capacity to 
the 6BQ7 grid and its associated 
components represented about 8.0 
uuf. If it is assumed for the sake 
of a simple low pass filter design 
that all of these capacities appear 
on the grid side of the peaking coil, 
there results the equivalent circuit 
shown in Fig. 9a. The total distrib- 
uted capacity C is then about 22.5 
µµf. The required total L (including 
transformer leakage reactance) be- 
comes about 22.5 µh. This value still 
overshadows the leakage reactance 
for even the uncased transformer 
(13.3 µh), and indicates at first ap- 
pearance that omitting the case 
would have been desirable. Unfor- 
tunately L= 22.5 ph and C =22.5 µuf 
give an upper frequency, f2, of about 
7.1 Mc -a rather low upper fre- 
quency limit for this particular 
receiver. 

Distributed Capacity 

Some advantage results from the 
fact that part of the distributed ca- 
pacity appears across the trans- 
former side of the peaking coil. This 
permits a design which resembles a 
two section filter (Fig. 9c). It was 
decided to place primary emphasis 
on obtaining a constant input im- 
pedance at the transformer primary 
rather than optimally flat frequency 
response. It was this consideration 
which resulted in the empirical 
values shown in the circuit of Fig. 
9b. 

Before entering into a description 
of the performance of this circuit, 

(Continued on page 166) 

Welch 
TWO -STAGE DUO -SEAL VACUUM PUMP 

Recommended l'or General Use 
GUARANTEED VACUUM 0.1 Micron (.0001 mm Hg) 

FREE AIR CAPACITY 21 Liters Per Minute 
OPERATING SPEED 

450 R.P.M. 

1 /3 H.P. Motor 
2725 RPM 

Belt 
Tightening 
Provision 

Extra Supply 
of Duo -Seal Oil 

Write for booklet 
showing the full 
line of Welch Vac- 
uum Pumps. Complete with Motor ... PRICE $115.00 

Totally Enclosed Belt Guard for No. 1400 B Pump 512.50 

PAT. No. 
2,237,849 
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Motor Driven 
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COMPACT 

W. M. WELCH SCIENTIFIC COMPANY 
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5 Ìt11 Instrument 
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Model 7105 l Nff4c 

YOU NEED THIS EQUIPMENT 
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Y Axis 
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Swept 
Frequency 
Generator 

Precision 
Attenuator Detector 

To measure response Ind gain of an amplifier or tossy network . . 
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Ni Manufacturing ( Of receiving equipment including Video, 
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Write today for prices and complete detc iled specifications. 
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u LrRA 
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 TODAY 

yaw 
capacitance 
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TYPE mu Fjft IMPED.rI O.D. 
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NC % 'MX and SM' SUBMINIATURE CONNECTORS 

G , Constant 50n-63n-70n impedances 
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flyweight Magnemite 

Electric -Motor 
Battery- Operated 

Portable Tape Recorder 
Ideal for Concert Recording * Wildlife 

Recording * Theatre Recording 

Performs anywhere, producing professional 
results under adverse conditions. Com- 
pletely independent from outside power 
supply. Functions entirely on dry -cell bat- 
teries. Tape speed 71/2 ips; frequency re- 
sponse 50 -7500 cycles. Truly portable - 
weighs only 8 lbs. Size 51/2" x 9" x 12" 
Electrically rewinds a full reel of tape in 
less than 2 minutes. Fully shielded, fly ball 
governor -controlled electric motor assures 
constant speed and freedom from hash. 
Weathertight, satin -finished aluminum alloy 
case gives full protection to recorder. Im- 
mediate playback through earphones or ex- 
ternal amplifier. Choice of 5 additional sin- 
gle speed and 3 two speed models. 

For complete technical specifications and 
direct factory prices write to Dept. TT: 

AMPLIFIER CORP. of AMERICA 
398 Broadway. N. Y. 13. N. Y. 

TELE-TECH 

CLOSING DATES 

25th of second month preceding dote of issue, 

for all ads requiring proofs, composition, 
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only -no setting. 
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Caldwell- Clements, Inc. 

480 LEXINGTON AVENUE, NEW YORK 
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Wideband Transformer 
(Continued from page 165) 

the transformer by itself will be con- 
sidered in more detail. The primary 
of this transformer is as described 
in the previous section. That is, the 
primary is split into two separate 
windings of two turns each. The sec- 
ondary consists of nine turns of No. 
32 copper wire with about 1/32 in. 
spacing between turns. The leakage 
inductance of the cased unit is about 
2.6 tth referred to the secondary (see 
Fig. 5). Note that in the circuit of 
Fig. 9b the external peaking induc- 
tance selected is about 7 .th. Even 
granting that a better balanced two 
section filter than that shown in Fig. 
9c might be desirable, it is still ad- 
vantageous to use the case in order 
to diminish the leakage inductance 
for this type of circuit. In other 
words, it is still necessary to take 
precautions in keeping the leakage 
inductance low, in spite of the in- 
crease in required L demanded by 
the leading capacity of the vacuum 
tube circuits. 

In order to illustrate the extent 
to which the tube capacity limits the 
frequency response, the frequency 
response for the transformer alone 
operating between resistive termina- 
tions is shown in Fig. 8a. The load 
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Fig. 9: Transformer with coupling network. (a) 
Assuming lumped capacitance. (b) Line to grid 
coupling. (c) Note hidden parameters 

was connected to the low impedance 
side of the transformer for this data, 
in order to avoid neutralizing the 
capacity of the meter probe. Figure 
8b shows the frequency response for 
the entire circuit using a source im- 
pedance near that actually used - 
nearly an impedance match. Figure 
half the primary was used and the 
8c shows a similar frequency re- 
sponse curve, except that here only 
half the primary was used and the 
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source impedance represents a theo- 
retical match to 1000 ohms calcu- 
lated from the actual turns ratio. 

It would be relatively easy to ex- 
tend the frequency response down- 
ward by using a higher permeability 
core material and a larger number 
of turns (considerably more leakage 
inductance could be tolerated). Ex- 
tending the response higher would 
require extreme care to keep capac- 
ity values low but should be equally 
feasible. 
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Fig. 10: Balance to unbalance measurement. (a) 
Balance measurement circuit. (b) Circuit for in- 
ductive balance to unbalance. (c) Balance to un- 
balance curves. (d) Input Impedance curves 

Figure 10d illustrates the input 
impedance measured with the circuit 
of Fig. 9b. For purposes of compari- 
son the input impedances to a num- 
ber of air core transformers, with 
tuned secondaries operating at the 
same impedance level, have been 
shown. 

In Fig. 10e the balance-to- unbal- 
ance ratio has been plotted over the 
frequency range of the receiver for 
which this transformer was designed 
as a grid coupling unit in the first 
stage. The circuits for these meas- 
urements are shown in Figs. 9a and 
9b. It should be remarked that to 
produce balance -to- unbalance ratios 
as high as those shown in Fig. 10c, it 
was necessary to make an inductive 
trim adjustment, effected by the po- 
sitioning of the wires connecting the 
coaxial cable connectors to the 
transformers. It is not known for 
certain whether compensation was 
being effected for small differences 
in the coaxial cable lengths or for 
small differences in the transformer 
primaries. Probably both were 
present. 

A low pass filter design technique 
is definitely advantageous where the 
maximum frequency range must be 

(Continued on page 168) 
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Insulated Wires, Cables and Corcl Set Assemblies 

Purified synthetic products of re- 
agent quality. Controlled particle 
size and shape contribute to effec- 
tive control of packing and shrink- 
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Manufactured by highly modern 
processes under rigid laboratory 
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THE LAST WORD IN AIRBORNE TELEMETRY 

Universal Mounting Assembly 
for simplified system planning and installation 

The UNERAC (Universal Electronic 
Regulator, Amplifier and Calibrator) 
is a self- contained junction box for all 
elements of the transmitter system. It 
supplies or distributes all power, signal, 
calibration and transducer instrumen- 
tation voltages. Provides for transmitter 
deviation control, stepping relay cir- 
cuits for 3 or 5 point calibration, and 
manual calibration. 

The Universal Mount Section has mount- 
ing facilities for three RREP -type 
plug -in oscillators, plus necessary distri- 
bution and supply circuitry. Each 
building block section is constructed 
so that power is fed to the entire 
assembly, each section taking only that 
power required for its own oscillators and 
transducers. 

Write for Technical Bulletin. 

UNIVERSAL MOUNTING ASSEMBLY 
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TYPE 1402A UNIVERSAL MOUNT 
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32nd & Walnut Streets Philadelphia 4, Penna. 
15166 Ventura Boulevard Sherman Oaks, California 
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Wideband Transformer 
(Continued from page 167) 

obtained from the transformer. 
Copper tape windings are decid- 

edly advantageous over wire wind- 
ings when matching at low values 
of resistance (say under 500 ohms). 

For maximum frequency response 
range it is generally best to select 
a lossy core material with a high 
absolute value of permeability. 

Split screen case construction is 
capable of reducing the leakage in- 
ductance by an order of four or five 
to one, for most types of windings 
which are physically separated to 
begin with. 

Frequency response can be ob- 
tained from about 0.4 Mc to some- 
thing on the order of 18 to 20 Mc (at 
the thousand ohm impedance level) 
when coupling to vacuum tubes if 
precautions are made to keep the 
tube side capacity values low. Low 
leakage inductance is not quite as 
essential in this application as in 
matching to purely resistive loads, 
but the required leakage inductance 
values are still sufficiently small to 
be out of range of the average air 
core coil. 

Acknowledgement is due to Wesley W. 
Knight who developed the grid -to -line coupling 
circuit mentioned; to the Antenna Lab. of the 
U. of Ill. for making available the data on 
ferrites; and to the Office of Naval Research, 
under whose contract the work was done. 

1. D. Maurice, R. H. Minns "Very Wide Band 
Radio-Frequency Transf'ormers, Wireless 
Engineer, Vol. 24, pp. 168 -177; June, 1947; 
and pp. 209 -217; July, 1947. 

This article is a condensation of a paper re- 
sented at the 1954 National Electronics Con- 
ference, Chicago, Ill. 

Strength & Behavior 
of Guyed Towers 

In the article by Dr. D. A. Liamin 
entitled "Strength & Behavior of 
Guyed Towers," appearing in the 
Jan. and Feb. issues of TELS -TECH, 
mention should be made of the fact 
that Dr. Liamin was formerly pro- 
fessionally associated with the Wind 
Turbine Co. of West Chester, Penna. 
Thus several of the photographic 
illustrations should properly have 
been credited to the Wind Turbine 
Co. as the designer and builder. 
Specifically this involves the photos 
on page 72 of the January issue and 
on page 65 of the February issue. 
Mr. Robert W. Weeks, president of 
the Wind Turbine Co., points out 
also that the idea of the wrap around 
gusset also originated in his com- 
pany and was originally submitted to 
the Coast Guard in 1946. Dr. Lia - 
min's article, therefore, details fur- 
ther design points on this type of 
construction. 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 

www.americanradiohistory.com

www.americanradiohistory.com


Computer Company of America, Division 
of Bruno-New York Industries Corp. also 
manufactures the IDA analog computers 
and accessories. Their usefulness in the field 
of dynamics has been proven over the years. 
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instruments and regulated power supplies is 
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2 - your free 
copy today. 

G " 

about 
COIL 

BOBBINS 
SALES REPRESENTATIVES 

New England: 
Framingham, Mass., Framingham 7091 

New York, New Jersey: 
Jersey City, New Jersey, 
Journal Square 4 -3574 
Upstate New York: 
Syracuse, N.Y., Syracuse 414141 

Maryland: 
Boltimore, Maryland, Plaza 2 -3211 
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ABOVE ALL ... U. S. C. CONNECTORS 

HEAVY DUTY CONNECTORS MINIATURE CONNECTORS 

980 -34F2 
980.34HRSL 980- 34M2SL 

For use on rack and panel type 
equipment in communication 
and power circuits. 
U. S. C. heavy duty multi -con- 
tact connectors offer 

Maximum number of heavy 
current contacts 
Mechanical and electrical de- 
pendability of operation in a 

minimum of space. 
available 7 to 34 contacts 

PRINTED CARD RECEPTACLES. 

UPCR -18 

U. S. C. Printed Card Recep- 
tacles offer 

Channe(Strength and Snap. 
in Contacts 
Dependability of operation 
over range of printed card 
thickness 
Available - Single and double 
Row, Wire Solder and Wire 
Wrap - From 6 fo 44 contacts 

MI.34F MI.34M 

For Multi- Contact Plug -in 
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Dependable Electrical Perfor. 
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Minimum of Space 
Available 5 to 75 contacts 

Over 1000 types arai/oóie 

Write us for information 
on your connector problems 

J U. S. COMPONENTS, Inc. 
Associated with U. S. Tool and Mfg. Co.. Inc. 

454-462 East 148th Street, New York 55, N. Y. CYpress 2-6525-6 

ANCHOR WELD BEAD 
INSULATORS for 

TRICOLOR 
TUBES 

ANCHOR INDUSTRIAL CO., INC. 

...of 
extruded 
AEROFLEX* 
Perfect insulation ... easy to attach ... economical. From 

stock and to your specifications. Also: safety glass mounting 
channels; dust seals; flexible bumper channels. polethylen 

36-36 36th St., Long Island City 6, N. Y. RAvenswood 9 -1494 
Chicago rep: 
Pat Malone, 3844 Sherwin Ave., Lincolnwood, Ill., Orchard 5-4246 

ROOT CORPORATION 
R C 
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ELECTRONIC EQUIPMENT 

REGULATED POWER SUPPLIES 

PULSE GENERATORS 
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IRE Exhibitors 
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Precision Apparatus Co.. Inc. 438 
Precision Metal Prods. Co. of Malden 96 
Precision Paper Tube Co. 791 
Premier Instrument Corp. 374 
Premier Metal Prods. Co. 671 
Presto Recording Corp. 660 
Price Electric Corp. 793 
Prodelin, Inc. 395 
Pyramid Electric Co. 586 
REF Manufacturing Corp. 459, 461 
RS Electronics Corp. 639 
Racon Electric Co. Inc. 830 
Radell Div. IDEA, Inc. 408 
Radiation, Inc. 10 
Radio City Products Co., Inc. 220 
Radio Condenser Co. 780 
Radio Corp. of America 151, 153, 155 
Radio Frequency Labs., Inc. 823 
Radio Materials Corp. 518 
Radio Receptor Co., Inc. 511, 513 
Rawson Electrical Instrument Co. 210 
Raytheon Manufacturing Co. 

2, 4, 145, 147, 149 
Reeves Instrument Corp. 341, 343, 345, 347 
Remington -Rand, Inc., Electronic 

Computer Div. 51. 53, 55 
Reon Resistor Corp. 632 
Resin Industries 706 
Rex Corp. 515, 517 
Rheem Mfg. Co. 87 
Riester & Thesmacher Co. 354 
Robco Mfg. Div., Pilot International 

Corp. 28 
Robinson Aviation, Inc. 751 
Roller -Smith Corp., Instr. Div. 702 
Rotron Mfg. Co. 581, 583 
Rutherford Electronics Co. 424 
Sage Electronics Corp. 15 
Sanborn Co. 455, 457 
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Carl W. Schutter Mfg. Co. 563. 565 
Scovill Manufacturing Co. 41 
Sealectro Corp. 48 
Sensitive Research Instr. Corp. 278 
Servo Corp. of America 203, 300 
Servomechanisms, Inc. 740, 742 
Servo -Tek Prods. Co., Inc. 816 
Sessions Clock Co. 

Industrial Products Div. 510, 512 
Shakeproof, Div. Illinois Tool Works 739 

559, 561 Shallcross Mfg. Co. 
Shasta Div. Beckman Instr., Inc. 750 
Shielding, Inc. 894, 895 
Sierra Electronic Corp. 711 
Sigma Instruments, Inc. 636, 638 
Simpson Electric Co. 448 
Herman H. Smith, Inc. 578 
Sola Electric Co. 537, 539 
Sorensen & Co., Inc. 646 
Southco Div. South Chester Corp. 93 
Southern Electronics Co. 509 
Southwestern Ind. Elec. Co. 213, 215 
Spaulding Fibre Co., Inc. 42 
Specific Products 814 
Spencer -Kennedy Labs.. Inc. 257, 259 
Sperry Gyroscope Co., Div. Sperry 

Corp. 351. 353 
Sprague Electric Co. 247, 249 
Standard Piezo Co. 540 
Standard Pressed Steel Co. 115 
Stelma. Inc. 690 
Sterling Transformer Corp. 99 
Stevens -Arnold Inc. 713 
George Stevens Mfg. Co. 429, 431 
Stevens Mfg. Co., Inc. 662 
Stewart Stamping Co. 615 
F. J. Stokes Mach. Co. 84 
Stupakoff Ceramic & Mfg. Co. 

Div. of Carborundum Co. 866. 868 
Sun Dial Corp. 689 
Superior Electric Co. 101, 102, 103, 104 
Superior Tube Co. 825 
Supprenant Mfg. Co. 729, 731 
Swiss Jewel Co. 836 
Switchcraft, Inc. 435 
Sylvania Electric Prods. Inc. 168, 170, 172 
Syncor Products Co. 85 
Synthane Corp. 532, 534 
Syntronic Instruments, Inc. 621 
T. L. G. Electric Corp. 58 
Taylor Fibre Co. 675 
Tech Laboratories, Inc . 656 
Tech- Master Corp. 121 
Technical Materiel Corp. 449, 451 
Technicraft Labs., Inc. 828 
Technology Instr. Corp. 226. 228 
Tektronix, Inc. 129. 131 
Telechrome Inc. 181, 183 
Telechron Dept. of General Electric 446 
Telerad Mfg. Corp. 52 
Tele -Tech & Electronic Industries 642 
Teletronics Laboratory, Inc. 302 
Tel- Instrument Co., Inc. 256, 258 
Telrex, Inc. 26 
Tenney Engineering Inc. 715 
Tensolite Insulated Wire Co., Inc. 647 
Tetrad Co., Inc. 807 
Texas Instruments, Inc. 796 
Thomas Electronics, Inc. 773, 775 
Thomas & Skinner Steel Prods. Co. 304 
Thompson Prods., Inc. 471, 473, 475 

(Continued on page 186) 
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IMPEDANCE 

COMPARATOR 
PRECISE, 

RELIABLE, 
AND RAPID 
COMPARISON 
OF ELECTRICAL 

COMPONENTS 

"?> 

MODEL 
60 

Tests Resistors, Condensers, Inductors 
Percentage Deviation From Standard 
Read On Large Meter 
Rapid Response - No Buttons To 

Overall Regulation Assures High 
Accuracy 
No Zero Drift Adjustment Necessary 

Push 

SPECIFICATIONS: 
Component Test Voltage 3 volts at 60 C.P.S. 
Full Scale Ranges.... ±1 % , ±5%, ±10%, ±20% 
Accuracy 0.1% on 1 range 
Impedance Range 5 ohms - 5 megohms 
Supply 105 - 125 volts, 60 C.P.S., 25 watts 

Representatives in Principal Cities 

INDUSTRIAL' TEST EQUIPMENT CO. 
55 EAST 11th STREET NEW YORK 3, N. Y. 

Use "KLIPTITE" 
TERMINAL BLOCKS 
(Molded, Barrier-type) 

with ANGLED TABS Made 
for AMP, Self -locking Wire 
Terminals. 

SINGLE & DOUBLE POLE 
ELECTRONIC SWITCHES 

Tabs ore plated brass 
and come eveletted to 
block, or separately. Tab 
combinations in various 
angles, or flat, for single 
or multiple connections. 
Several sizes and number 
terminals. 

Other terminal blocks 
available in approved 
materials ronge from 
subminiature (shown) to 
jumbo (90 amps). 

Toggle handle, aircraft 
type. Bakelite housing. 
With screw terminals, or 
solder lugs. DC, or AC 
up to 1600 cycles. One - 
hole mounting. 

K . LKA ELECTRIC MFG. CO..Ïnc. 
Manufacturers of Electrical Wiring Devices 

MOUNT VERNON, N. Y.:::::;:;: 
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im is 
copper clad makes a 

better printed circuit 
make assemblies smaller 

lighter, more reliable, 

easier to maintain 

CUT FRODUCTION COSTS 

any circuit configuration 
reproduced by 

Photo Etch Process 

Offset and Silk Screen Printing 
FABRICATED BY 

Etching 
Drilling 
Sawing 
Punching 
Perforatin g 

PROTECTED BY 
Solder Plate 
Silver 
Rhodium 
Water Lacquer 
Flux Cote 

HAI.DWARE ATTACHMENT 
Lugging 
Riveting 
Eyeletting 

TOL COMPANY 
VENUE - CHICAGO 22 - CAnal 8-1520 

Fabricators of 

DUSTRIAL FORMICA 

For prod sct Information, us Inquiry card on last page. 171 
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STREAMLINED low- windage 

SLOTTED -RING 
7V -% 

ANTENNA 

The new AMCI Type 1046 
antenna is a streamlined version of 
the Type 1040, resulting in substan- 
tially lower windage. This new de- 
sign allows many existing towers to 
support a four -bay array with a gain 
of 16, often enabling one to achieve 
an ERP of 316 kw with a 25 kw 
transmitter, instead of the usual 40 
ur 50 kw. Ask for Bulletin T-455. 

ANTENNA SYSTEMS- COMPONENTS 
AIR NAVIGATION AIDS - INSTRUMENTS 

ALFORD 
W" 

Manufacturing Co., Inc 
299 ATLANTIC AVE., BOSTON, MASS. 

Ç News of 

é 
, ! 

REPS 4* t > 
REPS WANTED 

Manufacturer of line of precision lab 
test equipment, including spectrum 
analyzers and oscilloscopes, is looking 
for reps in Chicago, New England, up- 
state New York, Texas, San Francisco 
and North on West Coast, Missouri, 
Minnesota, Colorado, New Mexico and 
Florida. (Ask for R -4 -1) 

Resistor manufacturer is seeking rep- 
resentation in Ga., N. C., S. C., Ala., 
Tenn., Fla., Texas, Okla., Ark., La., 
Colo., Wyoming, Mont., Utah and Nev., 
plus an export sales agency. (Ask for 
R -4 -2) 

A. W. Nash Co., Los Angeles, has been 
appointed by The Winslow Co. to rep- 
resent the firm's line of instruments and 
test equipment in Southern California. 

General Transistor Corp., producer of 
transistors and germanium diodes, has 
added the following four reps: S. A. 
Shaw, Jamaica, N.Y., for New England 
and New York; George Petitt Co., Chi- 
cago, for Ill., Wis., and Minn.; Don C. 
Wallace and W. H. Wallace, Los An- 
geles, for Calif., Ariz., and Nev. 

Perlmuth - Colman will handle the 
subminiature component line of Electro 
Development Co. in Southern Calif., 
Ariz., and Nev. 

James W. Eckersley, Portland, Ore., 
will represent Columbia Wire & Supply 
in Ore., Wash., Idaho and Alaska. 

Pivan Engineering Co., Chicago, will 
rep for Offner Electronics' direct writ- 
ing oscillograph in Wis. & Ill. 

Universal Motor Co. has appointed 
M. F. Huseby, Los Angeles rep, to cover 
Calif., Nev., Ariz. and N. M. 

Wright Engineering Co., Pasadena, 
Calif., will represent Industrial Control 
Co. in the West. 

Grant Shaffer, Detroit, will handle 
the product line of Chicago Standard 
Transformer in Michigan. 

Two new reps for Heppner Mfg. Co., 
maker of iron traps, TV coils and trans- 
formers and speakers, are William I. 
Duncan, Jr., 3451 N. 10 St., Philadelphia, 
covering Camden, Phila., and Baltimore 
and Ben H. Tollefson, 144 Collingsworth 
Dr., Rochester, N.Y., covering Syracuse, 
Rochester and Buffalo, N.Y. 

Harold Lichtenstein has joined the 
staff of Paul Hayden Associates, P.O. 
Box 331, East Point Ga. He will serve 
as chief sales engineer and maintain 
headquarters at 217 Montgomery Lane, 
Birmingham, Ala. 

Frank P. Deveny, 5200 Chowen Ave.. 
S. Minneapolis, Minn., has been ap- 
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pointed representative for Ilsco Corp., 
Cincinnati, O., to cover Minn., N. D., 
S. D., Neb., and parts of Ia., and Wis. 

Joe Murphy, 202 Pam Road, Meridian 
Meadows, Indianapolis 20, Ind., will 
handle the production yokes for TV sets 
and the military or special yokes and 
focus coils made by Syntronic Instru- 
ments, Inc., Addison, Ill., in Ind., Ky., 
and Western O. 

Ben H. Newman has joined the D. R. 
Bitten Co., 53 Park Pl., New York 7, 
N.Y., as office manager. 

Harry Levinson Co., Seattle, Wash., 
has been appointed to represent Color 
Television Inc., makers of test and con- 
trol equipment, in Washington and 
Oregon. 

Bill Kolans & Co., 101 San Felipe 
Ave., S. San Francisco, Calif., will rep- 
resent Clarostat Mfg. Co. in Northern 
California and Nevada. The firm's line 
includes resistors and controls. 

Irv. M. Cochrane Co., Los Angeles, 
has been appointed West Coast rep for 
General Ceramics' line of cores, in- 
sulators, ceramics, terminals and other 
components. Northport Co., 1838 Ash- 
land Ave., St. Paul, Minn., will repre- 
sent the firm in N. D., S. D., Minn., and 
Northern Wis. 

Crescent Industries, Chicago, speaker 
and record changer manufacturer, has 
appointed Jay Nierenberg rep for upper 
New York State, and L. D. Lowery as 
rep for Eastern Pennsylvania, Del, 
Southern N. J., Md., Va., and Washing- 
ton, D. C. 

Joseph S. Sodaro, Culver City, Calif., 
will represent Ford Instrument Co., Div. 
of Sperry Corp., in that state. Line in- 
cludes servos, synchros, and differen- 
tials. 

NEW REP FIRM 

Principals in new rep firm, Sherwood Sales, Inc., 
230 N. Canal St., Chicago, are (I to r) R. E. 

Rathford, R. Sherwood, R. G. Sidnell. Manufac- 
turers represented are Electronic Devices, Mara- 
thon Battery, Precision Radiation Instruments, 
and Good -All Electric 
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Relay Characteristics 
(Continued from page 97) 

short period of time. It is assumed 
that this is the point where the 
armature touches the pole of shim. 
The current then builds up to the 
steady -state value. The momentary 
decrease of the coil current is one 
distinguishing feature of a relay. 
Point A on Fig. 1 may take place be- 
fore the contact current has reached 
a final value or before the contact 
current has started to flow. 

Oscillograms of this nature were 
made for several relays. For some of 
these relays, this dip at point A was 
quite pronounced, while in others it 
was not easy to locate. The trace of 
the contact current shows that it 
could reach a final value in a short 
time if no bounce took place. 

The contacts must have established 
a circuit before a contact current can 
flow. It is true that a small amount 
of arcing will take place as the cir- 
cuit is established and as the circuit 
is broken. The constants of the con- 
tact circuit (R -L -C) will influence 
the type of transient which will oc- 
cur. 

Armature 

It has been assumed that point A 
indicates the time at which the 
armature touches the core or shim. 
However, there is no indication of 
the instant that the armature started 
to move. It would be instructive to 
have information of this nature su- 
perimposed on the transient - current 
response curve in Fig. 1. It is be- 
lieved that a more detailed analysis 
of the mechanical system would be 
of value in future relay designs. 

Fig. 2 illustrates the term "contact 
bounce" and the effect on the con- 
tact current when bounce occurs. It 
would be desirable to eliminate con- 
tact bounce, if for no other reason 
than that considerable arcing may 
take place during this time. Arcing 
may be the cause of contact failure 
and hence is undesirable. 

The length of time between the 
maximum values of contact current 
during the period of bounce may be 
a more important factor than the to- 
tal duration of bounce. If this time is 
such that in the circuit in which the 
contact current flows other relays 
drop out or circuit interruptions of 
this length of time may not be tol- 
erated, then a more detailed analysis 
of contact bounce becomes impera- 
tive. 

An analysis of several oscillograms 
indicates that the location of point A 
(Figs. 1 and 2) of the coil current 

(Continued on page 174) 
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Eimac HR Connectors 
HEAT TRANSFERRING E=LECTRICAL CONNECTORS 

FOR EIMAI; TUBE TYPES 

Eimac HR connectors are especially designed to give 
proper electrical connections with the plate and /or grid 
terminals of Eimac tube types while providing efficient 
transfer of heat to the a:.r from the tube element and 
glass seal. Machined from solid durai rod, these heat 
radiating connectors arc available in ten types to 
accommodate Eimac internal anode type tubes - recti- 
fiers, triodes, tetrodes or pentodes. 

For further information on Eimac HR connectors, 
contact' our Application Engineering department. 

EITEL- 11McCULLOUGH, INC. 
S A N B R U N O , C A L I F O R N I A 

The World's Largest Manufacturer of Transmitting Tubes 
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USE AURICON "TV -T" KINESCOPES FOR: 

E. lc DELAYED RE- BROADCASTING 

-C SPONSOR PRESENTATIONS 

E COMPETITION CHECKS 

$c PILOT KINESCOPES 

-C SHOW -CASE FILMS 

( "HOT KINES" 

-C AIR CHECKS 

g. 
Auricon 16 mm Sound -On -Film Cameras 
are sold with a 30 -day money -back 
guarantee. You must be satisfied! 

;EIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

Q4000 
, I ,tl, - ! 

KINESCOPE 
RECORDING 

with 

QTivaranteed 3esults! 
OR YOUR 

MONEY BACK 

NOW, A DUAL -PURPOSE 

A 
"SUPER 1200" CAMERA 

with TeleVision- Transcription 

"TV -T" Shutter... 

...designed for Kinescope Recording...and 
also shoots regular Live Action 16 mm 
Sound -On -Film Talking Pictures with no 

Camera modification! The "Super 1200" 
Camera with "TV -T" Shutter (Pat. Appl'd. 
for 1949) can Kinescope Record a 30 
minute continuous show using 1200 foot 
film magazines. Write today for infor- 
mation and prices. 

Auricon 50 ft. Kinescope "N -T" Demonstration 
Films are available on loan to TV Stations and 
Film Producers. Please request on your letterhead. 

f18"Ñ jywood 

BERNDT -BACH, 
6926 Romaine St., Hollywood 38, Calif. 

MANUFACTURERS OF SOUND -ON -FILM 
RECQRDING EQUIPMENT SINCE 1931 

Relay Characteristics 
(Continued from page 173) 

may determine or is in some way re- 
lated to contact bounce. Point A 
seems to indicate the instant at 
which the armature touches the 
shim. 

Operate Time 

The diagrams in Figs. 1 and 2 
show that some appreciable time 
elapsed before the armature moved 
from the open position to the closed 
position. It is usual to have a restor- 
ing spring hold the armature of a 
relay open until the magnetic pull 
caused by the flow of coil current 
becomes large enough to cause the 
armature to close. This means that 
the magnetic pull on the armature 
must exceed the pull of the restor- 
ing spring before the armature will 
begin to close. 

It was noted in the paragraph on 
transient build -up of current that 
the inductance of the circuit was ef- 
fective in retarding the build -up of 
coil current. The total operate time 
is composed of two components: (a) 
the time for the current to build up 
and (b) the time for the armature 
to move from the open position to 
the closed position. Fig. 1 shows the 
total operate time, but using only 
this curve, it is not possible to de- 
fine the time during which the arma- 
ture is stationary and the time dur- 
ing which it is in motion unless more 
information about the relay is 
known. If the minimum value of coil 
current at which the armature will 
begin to move is known, then the 
time intervals during which the ar- 
mature is stationary and moving 
may be determined from Fig. 1. 
From test data taken on several dif- 
ferent relays, it has been found that 
the time interval during which the 
armature is stationary may be an 
appreciable percentage of the total 
operate time. 

If the total reluctance of the mag-. 
netic circuit is taken as equal to the 
reluctance of the air gap only, the 
force equation may be written 

F 10-,NsW 
- = .142 X lbs./sq. in. 
A Rl' 

where F is pounds pull, A is the area 
of the pole in square inches, N is the 
number of turns, W is the watt in- 
put, R is the resistance of the wire 
and 1 is length of the air gap in 
inches. This relation shows that the 
force is directly proportional to the 
square of the number of turns and 
the watt input, and inversely pro- 
portional to the resistance and 
square of the length of the air gap. 

Time is not an expressed factor in 
the force equation. It seems obvious 
that as the force is increased the 
operate time of the relay would be 
decreased or the acceleration would 
be increased. Anything which could 
be done to increase the force on the 
armature of the relay would help to 
decrease the operate time. It is evi- 
dent that in a relay design it is de- 
sirable to use as short an air gap as 
possible. Mechanical considerations 
as well as the voltage across the con- 
tacts will enter into the final choice 
of air gap length. To increase the 
speed of operation of a relay, the 
watt input may be increased if other 
factors are held constant. The pull 
on the armature is increased by an 
increase in the ampere -turns. 

The time for the armature to move 
from the open position to the closed 
position will depend upon the mass 
of the armature, the tension on the 
restraining spring, and the magnetic 
force which is caused by the coil. 
The above discussion assumes that 
the armature moves directly from 
the open position to the closed posi- 
tion and that no bounce of the con- 
tacts takes place. 

Saturation Curves 

There are two different satura- 
tion curves which may be found for 
a relay under static conditions. 
These two curves are determined 
when the armature is held closed and 
when the armature is held open. 

With the current plotted against 
the flux for the armature held in the 
closed position, a curve similar to 
that shown in Fig. 3a will be found. 
As would be anticipated, the iron 
would have to be demagnetized in 
order for the curve to start at the 
origin. As the current is increased, 
the flux will increase to the point A. 
As the current is decreased, the 
curve will not retrace the first curve, 
but will intersect the vertical axis at 
some point C for zero current. This 
would be a part of a hysteresis loop. 

There would be a small air gap 
between the armature and the core 
and also at the armature hinge, so 
that this curve would not be the 
magnetization curve of the iron 
alone. In the past, the relay opera- 
tion has been investigated assuming 
that the ascending and descending 
portions of the magnetization curves 
were identical. In some instances, 
however, it is easy to see that the 
relay would not be operating on the 
same portion of the magnetization 
curve if the start of relay operation 
were to begin at point C rather than 
point O. Ordinarily, this effect is ne- 

(Continued on page 176) 
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E RWOOD 

Cut Holes Any Size 
1 1/8" to 3 1/2" 

WOOD PLASTIC METAL 

THE NEW IMPROVED DIAL SAW with larger capacity, 
cuts holes 1W' to 3W" diameter in Steel, aluminum, brass, 
plastics, wood and other materials. 

It is quick and easy to set from one size to another 
within size range. Attractive rust resistant finish with 
aluminum inlaid numbers. 

Dial Saw is complete with pilot drill, 3 sets of high 
speed steel cutting blades -two for metals %" depth and 
one for wood and plastics and similar materials 1" depth. 

Send for Free Descriptive Literature 

ERWOOD INCORPORATED 
1762 Berteau Ave. Chicago 13, Illinois 

Write today for your free 
copy of this Technical Paper. 

ask for data file 

Computing with 

Servo -Driven Potentiometers 

BY F. R. BRADLEY & R. D. MC COY 

Reeves Instrument Corp. 

Reprinted from TELETECH & ELECTRONIC INDUSTRIES 

385 

,<>'l,......r'' ¡ - 

406 

pofirst in precision petentioreters 

Hellpol Corporation /South Pasadena, California 

11J a division of BECKMAN INSTRUMENTS, INC. THUM 
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In a 

order GTC 
Custom -Specified 

TRANSFORMERS 

NOW ... through a unique 
method .... "GTC" manu- 
facturers' representatives 
are prepared to give you 
on- the -spot answers on 
delivery time, price and 
other pertinent details ... 
to accurately order to your 
particular electrical and 
mechanical requirements 
... yet, to provide deliv- 
ery practically from stock. 

"GTC" calls it "Custom -spec- 
ified." Prototype transform- 
ers are illustrated in detail to: 

t/ eliminate time- consuming 
liaison between your engi- 
neers and ours 

t/ reduce time for processing 
orders because sample sub- 
mission is usually unneces- 
sary 

if realize cost economies 
through application of mass 
production techniques to lim- 
ited quantities 

s/ simplify and assure more 
accurate specifying of your 
requirements 

Write today for the "GTC" representative in your area ... he'll be glad 
to call upon you at yaur convenience and show you how to save time 
and money on your transformers. 

Our new and complete catalog is just 
cff the press . . . write for your copy. 

GE 

TRANSFOR 
serving in 

18240 H 

Home 
(Sob 

ERAL 

ER COMPANY 
ustry since 1928 
rwood Avenue, 
ood, Illinois 
b of Chingo) 
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M ICRO- 
H ITE 

MAKES RIGHT 
Royal's exclusive 
Micro -Hite control insures 
proper worker comfort 
-greater efficiency. 

Height has much to do 
with the way a worker 
performs. A chair too 
high or too low results in 
an extra expenditure of 
effort -wasted effort. 

Royal industrial chairs, 
with exclusive Micro -Hite 
control provide for perfect 
individual height 
adjustment-effortlessly. 
And Micro -Hite is but one 
of the many outstanding 
features that make Royal 
Industrial Chairs your 
best seating buy. 

four -way adjustable backrest 

comfortable, scroll shaped seat 

exclusive Micro-Hite control 
smooth swivel mechanism 
provides effortless turning 
cluster leg design for greater 
foot freedom 

66 DAY FREE TRIAL. A signature on your 
company letterhead will bring you a trial No. 
625-T Royal chair without cost or obligation. 

ROYAL METAL MFG. CO. 
175 N. Michigan Ave., Dept. 124, Chicago 1 

Factories: Los Angeles Michigan City. Ind. 

Warren, Pa. Walden, N. Y. Gall, Ontario 
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Relay Characteristics 
(Continued from page 174) 

glected, but for the case where a 
prediction of the results of relay op- 
eration are required, some informa- 
tion is necessary. 

With the relay held in the open 
position, the curves as given at B 
would be obtained. This again em- 
phasizes the fact that there is con- 
siderably more flux in the magnetic 
circuit of the relay when the arma- 
ture is closed than when it is open. 
Under open conditions, the air gap 
offers a larger amount of reluctance 
in the magnetic circuit than the iron 
part does. It is quite probable that 
the shape of the core near the arma- 
ture end would determine the effects 
of fringing of the flux in the air gap. 

Hysteresis Curve 

The hysteresis curve for a relay 
presents some extremely interesting 
points. With the iron core demagne- 
tized, the current may be plotted 
against the flux, or the ampere -turns 
and flux density may be used. In any 
case, Fig. 4 shows that the flux in- 
creases essentially in direct propor- 
tion to current as the current is in- 
creased up to the point of pick -up. 
This is due to the fact that most of 
the reluctance of the magnetic cir- 
cuit is contained in the armature air 
gap and, of course, this reluctance is 
constant. At this point, the armature 
moves to the sealed or closed posi- 
tion. From the open position to the 
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Fig. 5: Relay static characteristics 

10 

closed position the flux has increased 
from 30% to 75% of its maximum 
value. As the current increase con- 
tinues, the relation between the cur- 
rent and the flux is the magnetiza- 
tion curves of the iron circuit with 
the small air gap. 

When the current is decreased 
from the rated value, the foregoing 
curve is not retraced but another 
curve is followed. This resembles the 
hysteresis curve for iron in some re- 
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ENS MANUFACTURING CORP. 

8538 Warner Drive 
'Culver City. California 

PH ÓTÓCÉLLS 
-/;o 

I 

Type PC -2 
Spectral response in 
visible and infra -red 
range. Cell resist- 
ances covering a wide 
range can be sup- 
plied. For example 
dark resistances of d 
t o 8 0 0 0 megohms 
down to as low as 
a few thousand ohms. 
Different sensitivities 
can also be supplied 
over a long range 
from 10 microamps 
per lumen to as high 
as amperes per lu- 
men. Ideal for auto 
dimmers and the like. 
Activation from all 
directions. 

Type PC -1 
Spectral response in 
the visible range and 
X -ray wave lengths, 
with remarkable re- 
sponse time Sensi- 

(PLASTIC) trvlty comparable 
oesj I.-2 unit 

photo -multipliers per 
unit area. Resistance 
change is proportional to 
the light received. Ideal 
for applications of activat- 
ing, counting, measuring, 
etc End on activation. 

Bo h of these types are extremely 
sensitive to very low levels of illumina- 
tion. 

PHOTOCRYSTALS, INC. 
15 S. First St. GENEVA, ILL. 
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Engineering 

WRITERS 

ENGINEERS, E. E. or PHYSICS 

GRADUATES, for preparation 
of technical manuals... 

J 

HUGHES RESEARCH AND 
DEVELOPMENT LABORATORIES' 
expanding program for pro- 
duction of radar, electronic 
digital computers, guided 
missiles and other military 
advanced electronic systems 
and devices requires the 
following: 

°ELECTRICAL ENGINEERING AND 
PHYSICS GRADUATES to prepare 
operating, servicing and over- 
hauling instructions for complex 
electronic equipment. Those 
with previous maintenance 
experience on military equip- 
ment preferred. Writers will 
participate in a three -month 
program in our technical 
training school to become 
familiar with the latest Hughes 
equipment prior to writing 
assignments. 

ENGINEERS EXPERIENCED in the 
writing and preparation of 
maintenance manuals for 
electronic equipment or guided 
missiles. These specialists will 
work step -by -step with the 
people designing, developing 
and manufacturing the products 
involved. Experience in the 
writing of engineering reports 
is of value. 

HOW TO APPLY I 

J 

Write full details 
of your qualifications to 

HUGHES 
J 

Research and Development 
Laboratories 
SCIENTIFIC AND ENGINEERING STAFF 

Culver City, Los Angeles County 
California 

Assurance is required that relocation 
of the applicant will not cause disruption 
of an urgent military project. 

J 

spects. The release point (where the 
armature moves from the closed po- 
sition to the open position) on the 
magnetization curve will depend 
upon the rate of decay of flux in 
the magnetic circuit. 

There are several points on this 
curve which are important: (a) the 
value of current which causes pick- 
up, (b) the value of current which 
causes release, (c) the rated value 
of current, and (d) the ratio of rated 
current to pick -up current. 

Force -distance Carves 
Methods have been devised to de- 

termine the force -distance curve of 
a relay. This is a static characteristic 
which is found by measuring the pull 
or load on the armature at various 
positions of the armature in the air 
gap. Since these measurements are 
made while the armature is station- 
ary, many questions as to the condi- 
tions when the armature is moving, 
or the dynamic characteristics of a 
relay still remain to be answered. 
This is the most crucial character- 
istic of a relay. This challenging 
problem has received a great deal of 
study, but as far as is known a satis- 
factory solution has not been found. 

so 

60 

41. 10 

20 

tN 
P. 

04w. 
o 100 200 300 400 500 

AMPERE TURNS 

Fig. 6: Relay pull for different air gaps 

Nevertheless, the force -distance 
curve of a relay is instructive and 
helps to explain some of the opera- 
tional characteristics. If it is assumed 
that the coil is energized when the 
armature is in the open position, the 
curves of force- distance given in Fig. 
5 show that the armature will pick 
up, i.e., the armature moves, for a 
certain number of ampere- turns. 
Since the coil turns will remain con- 
stant in any given relay, the current 
will be the variable. The pull ex- 
erted by the pick -up ampere -turns 
will cause the armature to close. 
However, if the current is allowed 
to reach the rated value, the pull on 
the armature (or the magnetic force) 
will be a larger amount as indicated 
on the curve. 

The armature of a relay is held 
open by a restraining spring. The 

(Continued on page 178) 
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MECHANICAL 

INTEGRATORS 
from FORD INSTRUMENT 

for extreme 
accuracy in 

computing and variable 
speed applications 

STANDARD INTEGRATORS 
in 212" and 5" disk diameters 

FOR EARLY DELIVERY 

and a variety of SPECIALS, such 
as component and tangent inte- 
grators. 

Ford Instrument's standard mechani- 
cal integrators utilize the Company's 
two -ball and disk low- friction design. 
Supplied with a patented ball roller 
tilt device which minimizes ball slip 
for all carriage positions, these inte- 
grators are high precision units for a 
wide variety of computing and vari- 
able speed drive applications. 

FREE - Fully illustrated 
data bulletin gives speci- 
fications and perform- 
ance information. Please 
address Dept. TT 

FORD INSTRUMENT 

COMPANY 
Division of The Sperry Corporation 

31 -10 Thomson Ave. 
Long Island City 1, N. Y. 

Ford Instrument's standard components 

Rate 
Generators 

T lesyn 
Resolvers 

Differentials 

Integrators 

Servo 
Motors 

Telesyn 
Synshros 
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1 his tube jucf 
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Q How soon can 
1 It be replaceci 

( 

1 
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Relay Characteristics 
(Continued from page 177) 

pull of the pick -up ampere -turns 
must exceed the spring force (or 
bias) before the armature will move. 
As the force is increased, the arma- 
ture will move to the closed position. 
As the air gap is decreased, the force 
is increased. 

With the relay armature closed, 
when the current is decreased to a 
value such that the ampere -turns 
are less than the drop -out ampere - 
turns, the armature moves to the 
open position, or the armature 
drops -out. This completes the cycle. 

Another family of curves may be 
derived from the data used to plot 
the force -distance curves. For dif- 
ferent value of air gap (or armature 
travel) the amperes (or NI) may be 
plotted against the force as shown 
in Fig. 6. It is evident from this fam- 
ily of curves that a small air gap 
will allow a larger force on the 
armature for the same amount of 
current (or NI) than a larger air 
gap. 

This information presented at 1954 
WESCON, Los Angeles, Calif. 

Radar Detection 
(Continued from page 72) 

Thus, 
log R. =log K:-1-N log (w /w'). (11) 

Similarly, 
AR 1/w 

AR. =- -Ka (12) 
R. (1/w)t 

=K, w i =K, (w )-i(w/w')-i (13) 
(14) = K4 (c0/0-1 

Thus, 
log AR. =log K,- % log w /w'. (15) 

The values of K, and K, are obtained 
by evaluating equations (11) and (15) 
at w =w'. 

Log R. = log K, (16) 

log-AR. = log K,. (171 

Hence Eqs. (11) and (15) reduce to the 
following functions of: 
log R. =log R.1=,í -I- % log es /w' (18) 

and 

logAR. = 1og0R. - %logw /w'. (19) 

Note that Eq. (18) and (19), which 
define the radar operating point, are 
each composed of two terms. The 
first term is obtained from the initial 
radar conditions, assumed aircraft 
speed, and the range at which the 
value of detection probability is de- 
sired; while, the second term in- 
volves only the variation of w from 
the initial scan rate of of. Eq. (18) 
and (19) illustrate why the probabil- 

(Continued on page 180) 
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Booth 81 at the IRE Show 

201-M U --37 M 

TELEFU N ICEN 
WORLD'S FINEST MICROPHONES 

AMERICAN ELITE, INC. 
Dept. T, 7 Park Ave. New York City 

Sole Importer, and U. S. Agent 

Ramo- Wooldridge 
Los Angeles 

Has Immediate Openings For 

Physicists 
Electronic Engineers 
Mechanical Engineers 

with ability to undertake advanced 
development work on new types of com- 

munication systems. Applicable experi- 
ence would include work in the fields 
of COMMUNICATION 

System Design 
System Analysis 
Circuit Development 
Modulator Development 
Signal Detection 
Demodulation Techniques 
Transmitter Development 
Receiver Development 
Equipment Miniaturization 
Electro- Mechanical Devices 

Applicants must be U. S. citizens. 
Please submit a complete résumé of 

qualifications and experience to 

The Ramo- Wooldridge 
Corporation 

Dept. TT, 8820 Bellanca Avenue 
Los Angeles 45, California 

TELE -TECH & ELECTRONIC INDUSTRIES April 1955 

www.americanradiohistory.com

www.americanradiohistory.com


The Speed -Chassis is a flexible breadboard assembly 
with interchange3bie socket arrangements which can be 
mounted on a -elay rack. Dust cover and panel are 
available to make successful breadboard assemblies 
both permanent and neat. 

Four Insulated tie -point strips and one grounded tie - 
point strip are provided. Individual plates are available, 
with holes already punched, to flt all needs. In addi- 
tion, three sizes of blank plates are cataloged. 

SHERMAN OAKS 4, CALIF. 

No Fooling 
with Tooling 

High quality - 
low cost stand- 
ard parts 

Hard finish ther- 
mosetting plastic. 
Available fast - 
often from stock 

Many more de- 
signs than shown 
-complete size 
range in most 

Instrument and Control 
Knobs -PRICED RIGHT 

s 
%1/410 

es 

Send for complete catalog 

,INC. 

Standard Parts Division 
1418 S. Broadway, Dayton 1, Ohio 
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Corning Type N Prec sinn Ito i Rugged. Stable. And Economical. 

For criliical accuracy, 
extreme stability... 
Rugged Corning Type N Film -Type Resistors 

When you need a precision resistor for really hard work, our 
Type N accurate grade is a likely job candidate. 

We make it to a standard tolerance of 1% but we can tighten 
up if you wish. You can operate Type N's at ambient tempera- 
tures up to 140 °C. with derating. Their noise level is so low, 
you'll have difficulty measuring it. 

They have a negl gible voltage coefficient averaging less than 
.001% per volt. Y Du needn't worry about moisture because 
both core and film are absolutely impervious. 

Stability means i hat the average change of resistance after 
500 hours at maximum dissipation is less than 0.5 %. A stand- 
ard 5- second overload of 6.25 times rated power causes a per- 
manent resistance change of less than .001 %. Type N resistors 
have low capacitivc and inductive reactance, too. 

These accurate grade resistors overcome the inadequacies 
of conventional resistors in many advanced circuits. We recom- 
mend them to you for use in circuits where other resistors 
aren't up to the task or cost too much. 

Specifically, you' I find these resistors most useful for radio 
and TV equipment, HF circuits, test equipment and low- signal, 
hi -gain amplifier stages. 
Their stability and rug- 
gedness make special 
handling unneces,ary. 
Made to MIL- R -10.. 09A 
Specifications. 

Fine as they are, Corn- 
ing Type N Resistors 
cost remarkably ittle. 
For complete technical 
information and price 
lists, use the coupon. 

Corning Type R High -Power Resistors - 
Range from 25 to 1,000.000 ohms, rat- 
ings from 7 to 115W, are non -inductive. 
Exceptionally good noise and frequency 
characteristics. Excellent moisture re- 
sistance and overload capacity recom- 
mend them for stable long -life service 
under adverse conditions. Meet MIL-R- 
11SO4A Specifications. 

- - - -- rpreero t,rteeized aC Mae - -- - -1 

CORNING GLASS WORKS, 37 -4 Crystal St., Corning, N. Y. 

New Products Division 

Please send me descriptive catalog sheet on Corning Type N Film -Type 
Resistors. 

Name 

Title 

Company 

Address 

City Zone State 

L J 
For product information, use Inquiry card on last page. 179 
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Developers 
of the 

Corporal 
Guided 
Missile. JET 

PROPULSION 
LABORATORY 
CALIFORNIA 
INSTITUTE OF 

TECHNOLOGY 

Active in all phases 

of electronics and physics 
related to guided missiles 
and jet propulsion. 

The nation's foremost 

guided -missile research 

and development 
facility, established in 

1940, offers excep- 
tional opportunity for 

engineers and research 

scientists in the fields 

of guidance and con- 

trol, information theory, 

computers, electro- 
mechanical devices, in- 

strumentation, and 

related aspects of elec- 

tronic research. The 

Laboratory offers an 

ideal blend of aca- 

demic and industrial 

environments and main- 

tains a high level of 
technical competence. 

Attractive salaries are 

offered. 

A brochure describing 
opportunities and activities 
at the Laboratory will be 

sent upon request. 

ION LABORATORY 

California Institute of Technology 

800 OAK GROVE DR., 

PASADENA 3, CALIFORNIA 

Radar Detection 
(Continued from page 178) 

ity curves of Fig. 4 were plotted in 
logarithmic coordinates. 

To simplify the procedure used to 
obtain the new operating points for 
variations of w, a transparent overlay 
shown in Fig. 5 has been constructed. 
The second term of equations (18) 
and (19) on the same logarithmic 
scales of Fig. 4 has been plotted on 
this figure. Thus the origin of Fig. 5 
may be placed over any operating 
point, and new operating points ob- 
tained for different values of the 
ratio 0.)/(0'. The straight line ab con- 
nects the different values of 0.)/0.)', 

and since this line contains all pos- 
sible operating points for all values 
of 0.)/0)', it is called the "operating 
line." 

Example 2: 
Referring back to Example 1, 
(a) obtain the Cumulative Prob- 

ability of Detection of a 600 knot 
aircraft by 90 nmi. for the same 
radar whose antenna is rotating at 
scanning rates of 5, 20, and 60 rpm. 

(b) Between what values of to will 
the probability of detection be 
greater than .90 at a range of 90 
nmi.? 

Solution: 
The origin of Fig. 5 is placed over 

the original operating point previ- 
ously calculated: AR = 0.0125, Rn = 
1.125. The new values of cumulative 
probability may now be read directly 
from the overlay for values of w /oí 
of 1 /z, 2, and 6 respectively, and are 
shown in Table 2. Also shown are the 
values of w /cRi for which the detec- 
tion probability is equal to .90. 

TABLE 2. TABULATION OF 

DETECTION PROBABILITIES. 

w 10 5 20 60 56 6.2 

UT/uí 1 1/2 2 6 5.6 1/1.6 
P .92 .87 .94 .89 .90 .90 

Optimum Scan Rate 

It can be seen either from observa- 
tion or from a constructed plot of 
the results of Table 2 that the Cu- 
mulative Probability of Detection 
by 90 nmi. reaches a maximum at a 
scan rate of approximately 20 rpm. 
(However, this maximum is seen to 
be fairly flat, hence the value of w 

is not too critical.) A method will 
now be described which enables one 
to rapidly obtain this optimum scan 
speed. 

At each of the curves of constant 
probability in Fig. 4 the point can 
be found at which the slope of the 
curve was equal to the slope of the 

180 For product Information, use Inquiry card on last page. 

Measurements 
Corporation 

jes MODEL 59 

MEGACYCLE 
METER 

The only 
grid -dip 

meter 

covering the 

wide range 

of 

2.2 Mc. 
to 

400 Mc. 

FREQUENCY CALIBRATION: 2 
For determining the resonant 
frequency of tuned circuits, an- 
tennas, transmission lines, by- 
pass condensers, chokes, etc. 
For measuring inductance and 
capacitance. May also be used 
as an auxiliary signal genera- 
tor; for signal tracing and many 
other applications. 

Complete data on request. 

TELE -TECH 

the ANSWER to 
greater flexibility and simplification 

of installation -a combination 
Photo -Electric Control & Beacon Flasher 

1" Conduit Tap 

Split -Bolt Type 
Connectors 

Mercury 
Tilt-Switch 

- Photo -Tube Head 
May Be Turned 

'/ "C d l 

1" Conduit Tap 
Mercury Plunger 

Line Relay 

Model LC 2074 Tower Lighting 
Control Unit 

Three Models: for two, three, four, 
and five light level categories. 

Models LC 2072 and LC 2073 provide for 
alternate flashing of two beacon levels. 

Write for Bulletin HPS -135 

HUGHEY & PHILLIPS, INC. 
Manufacturers of 

300MM Code Beacons, Obstruction Lights, 
Photo- Electric Controls, Beacon Flashers, 

Microwave Tower Control & Alarm Units, 

Remote Lamp Failure Indicator Systems, 

and Complete Tower Lighting Kits. 

3300 North San Fernando Blvd. 
BURBANK, CALIF. 
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operating line ab of Fig. 5. These 
points were connected by the curve 
cd. It can be shown that after the 
origin of Fig. 5 has been placed over 
the initial operating point, the value 
of o) at the intersection of line ab 
with line cd is the optimum scan 
rate. This can be seen by considering 
the following points: 

A. Each of the curves of constant 
probability is a monotonically de- 
creasing function, containing only 
one point whose slope is equal to the 
slope of operating line ab. 

B. These curves cannot intersect 
one another. 

C. Curve cd is assumed to contain 
all points on the different lines of 
equal detection probability which 
have the same slope as line ¡E. 

D. A curve of constant detection 
probability tangent to line ab could 
be constructed through the inter- 
section of lines ab and cd. Call this 
Curve X. 

E. Because of the monotonically 
decreasing characteristic of Curve X, 
all other points of line ab must lie 
to the right of Curve X, and hence 
must lie on curves of lesser values 
of probability than Curve X. 

Example 3: 
Consider an airborne radar system 

travelling at a speed of 200 knots, 
the antenna rotation rate is 20 rpm., 
and the effective radar range is 60 
nmi. The highest target speed to be 
considered is 800 knots. 

(a) What will be the probability 
of detection by 80 nmi.? 

(b) What is the optimum scan rate 
for maximum detection probability 
by 80 nmi.? 

(c) Construct the curve of detec- 
tion probability vs. range for this 
optimum scan rate. 

(d) Through what limits can the 
scan rate be adjusted without de- 
creasing the detection probability to 
more than 50 percent by 80 nmi.? 

Solution: 

(a) OR. - 
60wR 

1000 knots 
0139 

(60) (20 rpm) (60 nmi.) 

R 80 nmi. 
Ro = -= -1.333 

Re 60 nmi. 

.'.P =0.51. 

V 

(b) Operating line ab intersects 
curve cd at co/co' = 1/1.7, or co = 
11.8 rpm, yielding a value of P = 
0.53 by 80 nmi. 

(c) The optimum scan rate of w = 
11.8 rpm. occurred at value of R. = 
1.26 which, by assumption, corre- 
sponds to R = 80 nmi. Thus the new 

(Continued on page 184) 

Now! More rugged 3 ways 

at no increase in cost 
Thicker steatite stator support 
insulators to prevent break- 
age- DC-200 impregnated. 

Heavier brass end frames for 
permanent frame and rotor 
alignment. 

Larger, extra rugged rotor 
bearing construction for im- 
proved stability. 

WHY JOHNSON TYPE 

"R" CAPACITORS 

GIVE YOU MORE 

FOR YOUR MO EY! 

PRICED TO COMPETE NITH "STANDARD" TYPES 

IDEAL FOR EQUIPMENT SUBJECT TO ROUGH USAGE 

Accurately aligned, soldered brass plates .023" thick All metal parts 
heavily nickel plated Double -bearing construction with /a" shafts ex- 
tended at rear for ganging two, or more units Plate spacing .024 " - 
1200 volts peak rating Rotor r.ontacts silver plated beryllium copper 
for smooth high frequency operati:tn. 

Cat. No. Type No. Cap. per Sec. 
Max. Min. Dimension 

149 -1 20R12 20 5 1 7'32' 
149 -2 35R12 35 6 1 7 32" 
149 -3 50R12 50 6.5 1 7; "32" 
149 -4 75R12 80 8 1 7/32" 
149 -5 100R12 102 8.5 1 13/32" 
149 -6 140R12 140 9.5 1 19 '32" 

Johnson Type "R' capacitors are :available in maximum capacities to 320 
mmfd. with .036', .050 ", .071", or .095" plate spacings as well as special 
platings and shaft lengths in production quantities. Also available without 
mounting feet for panel mounting applications. 

For additional informr lion. write for data sheet No. 723. 

E. F. JOHNSON COMPANY 
2218 Second Aven e Southwest Waseca, Minnesota 

CAPACITORS INDUCTORS SOCKETS INSULA rORS PLUGS JACKS KNOBS DIALS PILOT LIGHTS 
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CA 
2N104 

I 
NEW RCA TRANSISTOR RCA -2N104 
(FOR LOW -POWER AF SERVICE) 

Hermetically sealed type for low -power af 

service ... features extreme stability and 

excellent uniformity of characteristics - 
initially and during life. 

This new germanium alloy- junction transistor 
(p -n -p) type is intended for low -power af 

service. It utilizes an insulated metal enve- 
lope and a lineotetrar 3 -pin base. Maximum 
noise factor -only 12 db. The design of the 
2N104 features low base -lead resistance 
which minimizes ohmic losses, improves 
frequency response, and insures high input - 
circuit efficiency. In a common -emitter cir- 
cuit, the 2N104 has a collection -to -base 

current amplification ratio of 44, a matched - 

impedance, low- frequency power gain of 

40 db, and a collector -to- emitter alpha fre- 
quency cutoff of 700 kc. 

NEW RCA STORAGE TUBE 
(FOR COMPUTER SYSTEMS) 

Designed especially for use in binary - 
digital computer systems, this 3 -inch 

storage tube is of the single -beam type, 
has electrostatic focus and deflection, 
and employs "redistribution writing" and 

"capacitance- discharge reading ". Out- 

standing design features of the tube 
include: a storage surface having rela- 
tively uniform secondary emission to pre- 

vent "bad spots" on which information can 

not be stored; a focused beam having an 

exceptionally small effective area includ- 
ing the fringe of low- density beam current 
and a well -defined boundary; and a sep- 

arate external connection for the collector 

to permit flexibility in circuit operation. 

NEW RCA MULTIPLIER PHOTOTUBES 
(FOR HEADLIGHT DIMMER SERVICE) 

Having instantaneous response to light, RCA - 

6328 and 6472 are your answer for "road - 
proved" multiplier phototubes that meet the 
exacting timing requirements of headlight 
control. Both tubes have high luminous sensi- 
tivity -for operation with amplifiers of rela- 
tively low input impedance. Both combine 
stability with long life. Identical in character- 
istics to the 6328, RCA -6472 is built with 
flexible leads -for use in printed circuits. 

YOUR CHOICE OF COMPUTER 
TUBES RCA -5915, 5963, 5964, 
5965, 6197, 6211 ... Dependable 

performance, a must in computer appli- 
cations, is accomplished in these six 

RCA tubes -by using production con- 

trols co'related with typical electronic 
computer conditions. RCA computer 
tubes feature controlled cutoff for 
switching applications, low -grid current 
for applications utilizing high values of 

grid resistance, high zero -bias plate 
current, special cathode material to 

minimize interface, and low leakage. 

RCA HIGH -VOLTAGE THYRATRON 
(FOR DC POWER CONTROL AND 

LOAD- CIRCUIT PROTECTION) 

Having a negative control characteristic, this high - 

voltage 3- electrode, mercury -vapor thyratron is pri- 
marily designed for dc power -control appl cations, 
but is also useful in load- circuit protection. For 

example, n power -control application, three RCA - 

5563 -A s in a half -wane, 3 -phase circuit can handle 
up to 43 kw -at a dc output voltage up to about 9500 

volts. Six of these tubes in a series, 3 -phase circuit 
can handle up to 143 kw at a dc output voltage up to 

19,000 ,colts (approx.). In protection applications, the 
5563 -A may be operated as a grid -controlled rectifier 
to remove the dc loac voltage by blocking action of 

the gric, or as an electronic switch across the rectifier 
output 'or instant removal of the load voltage in case 

of a load fault. 

ELECTRON TUBES - SEMICONDUCTOR DEVICES-BATTERIES- 

TEST EQUIPMENT-ELECTRONIC COMPONENTS 

182 For product information, use inquiry cord on last page. TELE -TECH & ELECTRONIC INDUSTRIES April 1955 

www.americanradiohistory.com

www.americanradiohistory.com


II 

q 

i 

WI Ill giiiiiiÌii1i1111u1 
11111uuW1111ii11111iiii11111nul1uuY 
111111u111111utli1iiiiiun u Innmiiiiiiiiiiiii li 
nlll uiiiiuiii 1 InuPmmoile 

morie eww.; 
111111= 

I111.111 1Lall 1111v .__I 
1 1 IIIIIiIaNi mi1Nilnnnl Inliuumiii iiiiiiu111n11111 

11In uliiiii iiiiin111111uni- 
IIIIIIIIWN111111iiiiiiiiuiluMOWN Ilnliliiiuiililiill lnllinn 
NM uuiiiil iuii11111111111m1 

mum 

1uiin111111111111 uiuiin111111111111n 
ii111i11111111111ui1iU1111111111n111 

nü1111n111111iiii11111i111111111111nunnliiiiiiul1111nnI 

1luiliUIliIlihIIIIuiUUiiiiiiUhIIilhIIH 
1n1111111111111IiIiilliil111111111111n 
WW 111111111111111111111111111111111111111 n ihutallnnmlliiiipunUlitllilllli 

mu -Hu Inn iiP.onny IIIIIIIII 
IIn1111 I'4m 11111 IIIii. 'iNll 'QUIP .11111111 

mum mill 11111r_.4611....IeI11111Ii1 u11 I1,11i11111111111iii1111111111111111Ii11 
UMW 1111111111111111M11111111111111 

N Iiun1111111111111iiuilni11111111111111 
1111111111111111111111111111111111111111111111111 ii i i 

RCA SMALL -SIZED UHF 
POWER TUBES 

Well-suited for fixed and mobile uhf applica- 

tions up to 470 mc, these unique twin beam 

power tubes offer designers unusual advan- 

tages-as balanced push -pull rf power ampli- 
fiers or frequency tripiers. RCA-6524 delivers 

approx. 20 watts (ICAS) in push -pull class C 

amplifier service -at 462 mc! Max. plate 

dissipation: 25 w (ICAS). RCA -5894 delivers 

approx. 55 watts (CCS) at 470 mc. Max. 

plate dissipation: 40 watts (CCS). 

RCA "PENCIL" TUBES FOR UHF 

Available in a choice of types for uhf applications, I CA "Pencil Tubes" are designed to have mini- 

mum transit time, low lead inductance, and low inte electrode capacitances. Features include small 

size, light weight, low heater wattage, and good tl ermal stability. RCA -6263 with external plate 

radiator is intended for rf power amplifier and oscill nor services; 6264 is like the 6263 but is well - 

suited for frequency -multiplier service. Additional RC.\ "Pencil Tubes" include 5674, 5794, 5876, 6173. 

For technical information, write- specifying 

tube types in which you are interested -to 
RCA, Commercial Engineering, Section 

D -50 -R, Harrison, N.J., or call your RCA 

Representative: 

EAST HUmboldt 5 -3900 
744 Brood St. 

Newark, N. J. 

MIDWEST WHitehall 4 -2900 
589 E. Illinois St. 

Chicago 11, III. 

WEST MAdison 9 -3671 
420 5. San Pedro St. 

Los Angeles 13, Calif. 

NEW 5" PROJECTION KINESCOPE 
(FOR CLOSED -CIRCUIT INDUSTRIAL TV) 

Providing a clear, bright, projected picture about eight feet 

by six feet ,vhen used with a suitable reflective optical sys- 

tem, the RCA-5AZP4 is especially useful for closed -circuit 
industrial TI. Contributing to the brightness of the "audi- 
torium -size' picture of high- efficiency, aluminized screen 

having very good color stability under varying conditions of 

screen current, and an unusually high operating ultor voltage 
(40,000 volt; max.) for a tube of this type. 

RADIO CORPO 
TUBE DIVISION 

AT /OH of AMERICA 
HARRISON, N.J. 

I 
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Among 

important activities 

at Hughes is a 

program involving 

comprehensive 

testing and evaluation 

in connection tvith 

Hughes -developed 

radar fire control and 

navigation systems 

for latest type 

military all -weather 

interceptors. 

System 

Test 

Engineers 

Convair F -102 
all- weather 
interceptor. 

There is need on our Staff for qualified 
engineers who thoroughly understand 
this field of operation, and who have 
sufficient ana.ytical and theoretical 
ability to define needed tests; outline 
test specifications; assess data derived 
from such tests, and present an evalu- 
ation of performance in report form. 

Engineers who qualify in this area should 
have 1 a basic interest in the system concept 

and over -all operation tf test procedures; 

2 experience in operation, maintenance, 
"debugging," development, and evalua- 
tion testing of electronic systems, and 
knowledge of laboratory and fight test 
procedures and equipment; 3 under- 
standing of basic circuit applications at all 
frequencies; 4 initiative to secure sup- 
porting information from obscure sources. 

Hughes 
RESEARCH AND DEVELOPMENT 

LABORATORIES 

SCIENTIFIC AND ENGINEERING STAFF 

Culver City, Los Angeles County, Calif. 

Radar Detection 
(Continued from page 181) 

value of Re for this scan rate must 
be: 

R 80 nmi. 
- 63.5 nmi. 

R. 1.26 

In addition, the y coordinate of the 
new operating point is seen from 
Fig. 4 to be AR. = 0.021, which for 
various values of R. produce the 
probabilities shown in Table 3, and 
which may be plotted. 

TABLE 3. DETECTION PROBABILITIES 

VS. RANGE FOR OPTIMUM SCAN RATE. 

OR, 0.021 0.021 0.021 0.021 0.021 0.021 
P .95 .90 .70 .50 .30 .10 
R. .95 1.02 1.17 1.27 1.38 1.51 

R 60.3 64.8 74.3 80.0 87.0 96.0 

(d) Operating line áb intersects 
the 0.50 probability curve at values 
of We of 1/4 and 1.3, which yield 
values of co of 5 rpm and 26 rpm. 
Thus, scan rate may be varied be- 
tween 5 and 26 rpm without reduc- 
ing the detection probability by 80 
nmi. below 0.50. Since the maximum 
probability is 0.53, the radar designer 
has a wide choice in choosing the 
operating scan rate. This choice is, 
of course, determined by other fac- 
tors including mechanical and tac- 
tical considerations. 

Acknowledgement is made to H. Pollard, 
D. Van Tiin, and M. Glatt, of the Systems 
Analysis Section, for their aid in the deriva- 
tion of the mathematical equation for the 
Cumulative Probability of Detection. 

Philco Answers Gov't 
Suit Charging 
Trust Violation 

Philco Corp. has contended in U. S. 
Court that its distribution policy 
increases competition in the sale of 
TV receivers, radios and major ap- 
pliances. 

The Company made a sweeping 
denial of Government charges that 
Philco violates the anti -trust laws by 
restricting operations of its distribu- 
tors and dealers. Further, Philco told 
the court that sales by untrained and 
unqualified dealers are harmful to 
the public and damaging to the Com- 
pany's reputation. Philco said the 
suit presents a new and dangerous 
challenge to those manufacturers 
who are endeavoring to preserve 
the system of independent distribu- 
tors. 
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Servo Corp. Unveils 
Bearing Indicator 

An automatic visual - indicating 
direction finder that provides the 
airport control tower with instanta- 
neous bearings of any aircraft with 
which they come in radio contact 
has been developed by Servo Corp. 
of America, New Hyde Park, N. Y. 
The new equipment adds a long - 
range supplement to the airport's 
comparatively short -range radar to 
permit improved air traffic regula- 
tion, an increasingly important 
problem with the advent of high 
speed jet transports. 

The complete installation com- 
prises a control and indicating con- 
sole, which is located in the tower, 
and a 4- element Adcock antenna, 
with a 75 -ft. counterpoise, asso- 
ciated goniometric equipment and 
receivers, at the antenna site. The 
two sites, which may be as much as 
5 miles apart, are connected by an 
11 -pair cable. The cable carries the 
control and remote data transmis- 

--siot,Q 

Control console holds these units 

sion signals by which the control 
tower operator remotely controls the 
equipment at the site, and also pro- 
vides a 2 -way communication link. 

Bearing indication is in the form 
of a propeller- shaped configuration 
which flashes on the face of a crt 
instantaneously upon radio contact 
with an aircraft. A sense switch is 
provided to distinguish the direct 
from the reciprocal bearing. The 
circumference of the crt is marked 
off in degrees similar to a radar 
scope. 

As presently constructed the 
equipment utilizes 5 pre -set fre- 
quency channels, each of which em- 
ploys an individual receiver, a Ham - 
marlund Model SP- 600 -JX, at the 
antenna site. Any one of the chan- 
nels can be selected by remote con- 
trol from the control tower. The 
control equipment is designed to ac- 
commodate up to 10 channels should 
increased traffic require it. 
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TELE -TECH ADVERTISERS - h'PRIL, 1955 
ACE ENGINEERING & MACHINE CO. 24 

Agency -Harry P. Bridge Co. 
163 ACME ELECTRIC CORP. 

Agency -Scheel Advertising Agency 
130 AEROVOX CORP. 

Agmcy -- Austin C. Lescarboura & Staff 
AIRCRAFT RADIO CORP. 138 

Agency -Burke Dowling Adorns, Inc. 
ALFORD MFG. CO., INC. 172 

Agncy- Engineered Advertising 
ALLEN- BRADLEY CO. 62 

Agncy- Fensholt Adv. Agency, Inc. 
ALTEC LANSING CORP. 6 

Agency -Dan B. Miner Co., Inc. 
AMERICAN ELITE, INC. 178 

Agency - Manhotton Advertising 
AMERICAN LAVA CORP. 45 

Agency -Power and Condon Adv. 
AMERICAN PHENOLIC CORP. 

Section II, pps. 2, 4, 6, 8 

Agency -Burton Browne Advertising 
AMPLIFIER CORP. OF AMERICA 166 

Agency -Chelsea Advertising, Inc. 
170 ANCHOR INDUSTRIAL CO., INC. 

Agency- Richard & Gunther Inc. 
ANDREW CORP. 143 

Agency- Burton Browne Advertising 
ARNOLD ENGINEERING CO. 16 

Agecy- Walker & Downing, General Agency 
ASTROH CORP. 137 

Agency -Conti Advertising Agency, Inc. 
AUDIO DEVICES, INC. 61 

Agency-- Marsteller, Rickard, Gebhardt & Reed, Inc. 

BARKER & WILLIAMSON, INC. 148 
Agency -Harry P. Bridge Co. 

BENDIX AVIATION CORP., SCINTILLA DIV. 59 
Agency- MacMenus, John & Adorns, Inc. 

BERNDT -BACH, INC. 174 
Agency -Abbott Kimball Co. of Calif. 

BIRTCHER CORP. 145 
Agency -Guerin, Johnstone, Jeffries Inc. 

BOMAC LABORATORIES, INC. Cover 3 
Agency- Larcom Randall Adv. 

BOURNS LABORATORIES 134 
Agency -McCarty Company 

BURNELL & CO., INC. 17, 18 
Agency -Hicks & Greist, Inc. 

BUSSMANN MANUFACTURING CO. 53 

CALDWELL -CLEMENTS, INC. 144 
CALIFORNIA INSTITUTE OF TECHNOLOGY 180 

Agency -Perrett Co. 
CAMERA EQUIPMENT CO. 25 

Agency -1. M. Kesslinger & Associates 
CANOGA CORP. 165 

Agency -Elmer W. Ayer Advertising 
CARTER MOTOR CO. 160 

Agency -Robert Peterson Adv. 
CENTURY LIGHTING, INC- 165 

Agency- Willliam H. Weintroub & Co., Inc 
CHATHAM ELECTRONICS CORP. 65 

Agency- George Homer Martin Associates 
CHICAGO TELEPHONE SUPPLY CORP. 41 

Agency -Burton Browne Adv. 
CINCH MANUFACTURING CORP, 105 

Agency -D. T. Campbell Inc. 
CINEMA ENGINEERING CO. 144 

Agency -R. L. Power 
CLEVELAND CONTAINER CO. 51 

Agency -Nesbitt Service Co. 
COLUMBIAN CARBON CO. 167 

Agency-Samuel Croat Co., Inc. 
COMMUNICATION ACCESSORIES CO. 29 

Agency -Carl Lawson Adv. Co. 
COMPUTER CO. OF AMERICA 169 

Agency-lemon Adv., Inc. 
CONTINENTAL CARBON, INC. 136 

Agency -Nicholas Masso Adv. Agency 
CONTINENTAL COMMUNICATIONS, INC. 155 
CORNELL- DUBILIER ELECTRIC CORP. 142 

Agency- Friend -Reiss Advertising 
CORNING GLASS WORKS 168,179 

Agency -Charles L Rumritl & Co., Inc. 
CUNNINGHAM, SON & CO., INC., JAMES .... 164 

DUPONT DE NEMOURS & CO., INC., E. I. 49 
Agency -Batton, Barton, Durstine & Osborn, Inc. 

EBY, INC., HUGH H. 158 
Agency- Renner Advertisers 

EITEL- McCULLOUGH, INC. 19, 173 
Agency- Conner- JacksonWalker. McClure Adv. 

ELECTRONIC FABRICATORS, INC. 57 
Agency -Hicks & Greist, Inc. 

ERWOOD, INC. 175 
Agency -C. W. Munger Advertising 

FAIRCHILD CAMERA & INSTRUMENT CORP. .. 52 
Agency -G. M. Barford Co. 

FORD INSTRUMENT CORP. 145, 177 
Agency -G. M. Bastard Co. 

FREED TRANSFORMER CO., INC. 186 
Ageec,- Franklin Adv. Agency 

GABRIEL ELECTRONICS DIV., GABRIEL CO .. 133 
Agency -Larcom Randall Adv. 

GENERAL ELECTRIC CO. 140, 141 
Agency- Maxon, Inc. 

GENERAL PRECISION EQUIPMENT CORP. .. 42, 43 
Agency -Geer, DuBois & Co., Inc. 

GENERAL PRECISION LABORATORY, INC. 107, 145' 
Agency -Burke Dowling Adams, Inc. 

GENERAL RADIO CO. 33 
Agency -K. E. Morang. Co. 

GENERAL TRANSFORMER CO. 175 
Agency -Sander Rodkin Adv. Agency, Ltd. 

GRANT PULLEY & HARDWARE CORP. 17E 
Agency -Milton Herder Adv. 

GRAY RESEARCH & DEVELOPMENT CO., INC. 113 
Agency -Taylor & Greenough Co. 

HAMILTON WATCH CO., ALLIED PRODUCTS 
DIV. 3a 
Agency -Beaumont, Heller & Sperling, Inc. 

HELIPOT CORP. 175 
Agency -Darwin H. Clark Co. 

HEPPNER MANUFACTURING CO. 153 
Agency- Burton Browne Adv. 

HERMETIC SEAL PRODUCTS CO. 115 
Agency- Art -Copy Advertising Agency 

HOFFMAN LABORATORIES, INC. 123 
Agency- Anderson -McConnell Adv. Agency 

HOUSTON FEARLESS CORP. 35 
Agency -Taggart & Young Adv. 

HOWARD INDUSTRIES, INC, 44 
Agency -R. M. Loeff Advertising 

HUGHES AIRCRAFT CO. 127 
Agency- Foote, Cone & Belding 

HUGHES RESEARCH & DEVELOPMENT LABS 
177, 184 

Agency -Foote, Cone & Belding 
HUGHEY & PHILLIPS 18C 

Agency -Welsh, Hollander & Coleman Adv. 
HYCON MANUFACTURING CO. 5f. 

Agency -Hixson & Jorgensen, Inc. 
HYCOR CO., INC. 121 

Agency -Allen, Dorsey & Hatfield, Inc. 

INDUSTRIAL TEST EQUIPMENT CO. 171 
Agency -Mac Berman Adv. 

INDUSTRIAL TRANSFORMER CORP. 144 
Agency -Albright Associates 

INTERNATIONAL RESISTANCE CO. 
9, 10, 11, 12, 13, 14, 15 

Agency -Arndt, Preston, Chopin, Lamb & Keen Inc 

JENNINGS RADIO MEG. CORP. 159 
Agency -L. H. Waldron Adv. Agency 

JOHNSON CO., E. F. 181 
Agency- Firestone Goodman Adv. Agency, Inc. 

JONES DIV., HOWARD B., CINCH MFG. CORP. 165 
Agency- Symonds, MacKenzie & Co., Inc. 

KAHLE ENGINEERING CO. 151 
Agency -Conti Advertising Agency 

KENYON TRANSFORMER CO. 16C'' 

Agency- Picard, Marvin & Redfield 
KESTER SOLDER CO. 

Agency -Paul J. Steffen Co. 
KEYSTONE PRODUCTS CO. 125 

Agency -Conti Advertising Agency, Inc. 
KULKA ELECTRIC MFG. CO., INC. 171 

Agency -L. D. Blehort Co. 
KURZ -KASCH, INC. 175 

Agency- Kircher, Helton & Collett, Inc. 

LIBRASCOPE, INC. 
Agency- Western Advertising Agency, Inc. 

16: 

MAGNETICS, INC. SC. 

Agency -Lando Advertising Agency 
MALLORY & CO., INC., P. R. 40 

Agency- AitkinKynett Co. 
MEASUREMENTS CORP. 181 

Agency- Frederick Smith Advertising Agency 
MELPAR, INC. 165' 

Agency- Equity Advertising Agency 
MINNESOTA MINING & MFG. CO. 56 

Agency- Batten, Barton, Durstine & Osborn, Inc. 

NEW HERMES ENGRAVING MACHINE CORP... 163: 
Agency -Lester Harrison Inc. 

OSTER MFG. CO., JOHN 
Agency- Burton Browne Adv. 
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PACIFIC SEMICONDUCTORS, INC. 22, 23 
Agency- Hixson & Jorgensen, Inc. 

PANORAMIC RADIO PRODUCTS, INC. 153 
Agency -Harold Marshall Advertising Co., Inc. 

TELE -TECH & ELECTRONIC INDUSTRIES AprIl 1955 

PEERLESS DIV., ALTEC LANSING CORP. 132 
Agency -Don B. Miner Co., Inc. 

PERFECTION MICA CO. 186 
PHALO PLASTICS CORP. 167 

Agency -George T. Metcalf Co. 
PHILCO CORP. 37, 38 

Agency- Hutchins Advertising Co., Inc. 
PHOTOCIRCUITS CORP. 129 

Agency -Kotula Company 
PHOTOCRYSTALS, INC. 176 
POLARAD ELECTRONICS CORP. 46, 47 

Agency -James R. Flanagan Adv. Agency 
PRECISION PAPER TUBE CO. 169 

Agency- Symonds, MacKenzie & Co., Inc. 
PRESTO RECORDING CORP. 147 

Agency -- Lewin, Williams & Saylor, Inc. 
PYRAMID ELECTRIC CO. 139 

Agency -Burton Browne Adv. 

RADIO CONDENSER CORP. 64 
Agency -Horry P. Bridge Co. 

RADIO CORPORATION OF AMERICA 131, 182, 
183, Cover 4 

Agency -Al Paul Lefton Co., Inc. 
RADIO MATERIALS CORP. Cover 2 

Agency- Turner Advertising Agency 
RADIO RECEPTOR CO. 21 

Agency -Walter J. Zimmerman Assoc. 
RAMO- WOOLDRIDGE CORP. 178 

Agency -McCarty Co. 
RAYPAR, INC. 126 

Agency -ButiRoberts Assoc. 
RAYTHEON MANUFACTURING CO. 27 

Agency -Cowan & Dengler Inc. 
RAYTHEON MANUFACTURING CO. 110 

Agency -Walter B. Snow & Staff, Inc. 
REEVES HOFFMAN CORP. 164 

Agency -W. H. Long Co., Inc. 
RAYMOND ROSEN ENGINEERING PRODUCTS 168 

Agency -Al Paul Lefton Co., Inc. 
ROOT CORP. 170 
ROYAL METAL MANUFACTURING CO. 176 

Agency -Kuttner & Kuttner Adv. 

SHALLCROSS MFG. CO. 146 
Agency -Harry P. Bridge Co. 

SPECIFIC PRODUCTS CORP. 179 
Agency -Allen, Dorsey & Hatfield, Inc. 

SPRAGUE ELECTRIC CO. 4 
Agency -Stuart Sonde Adv. 

SPRAGUE ELECTRIC CO. 66 
Agency -Harry P. Bridge Co. 

STACKPOLE CARBON CO. 48 
Agency -Harry P. Bridge Co. 

STANDARD ELECTRONIC CORP. 30, 31 
Agency -Wehner Advertising Agency 

STEPHENS MANUFACTURING CO. 176 
Agency -Leech Advertising Co. 

STODDART AIRCRAFT RADIO CO., INC. 156 
Agency -Allen, Dorsey & Hatfield, Inc. 

SYLVANIA ELECTRIC PRODUCTS INC. 117 
Agency -J. Wolter Thompson Co. 

SYLVANIA ELECTRIC PRODUCTS INC. 161 
Agency -Deutsch & Shea, Inc. 

SYNTHANE CORP. 60 
Agency -Arndt PrestonChopin Lamb & Keen, Inc. 

TELEVISION DIGEST 154 
TERADO CO. 186 

Agency -Mitchell & Mitchell, Inc. 
TEXAS INSTRUMENTS, INC. 63 

Agency -Don L. Baxter, Inc. 
TINGSTOL CO. 171 
TINNERMAN PRODUCTS, INC. 7 

Agency- Meldmm & Fewsmfth, Inc. 
TRANSRADIO LTD. 166 

Agency- Reynell & Son Ltd. 
TUNG -SOL ELECTRIC INC. 135 

Agency -E. M. Freystodt Associates, Inc. 

UNITED CATALOG PUBLISHERS, INC. 164 
Agency -Daniel deKoven Adv. 

U. S. COMPONENTS, INC. 170 
Agency -Jarrett Advertising Agency, Inc. 

U. S. ENGINEERING CO. 144 
Agency -O. K. Fagan Adv. Agency 

VARFLEX CORP. 157 
Agency- Borlow Advertising Agency, Inc. 

VICTOREEN INSTRUMENT CO. 150 
Agency -Scheel Advertising Agency, Inc. 

WATERMAN PRODUCTS CO. 54, 55 
Agency -Abner J. Gelula & Associates 

WECKESSER CO. 168 
WELCH MFG. CO., W. M. 165 

Agency -H. A. Hooker Adv. Agency, Inc. 
WESTERN GEAR WORKS 121 

Agency- Ruthrauf & Ryan Inc. 
WESTON ELECTRICAL INSTRUMENT CORP. 20 

Agency -G. M. Busford Co. 
WICKES ENGINEERING & CONSTRUCTION CO. 119 

While every precaution Is taken to insure accuracy, 
we cannot guarantee against the possibility of an 
occasional change or omission In the preparation of 
this index. 

For product Information, use Inquiry card on last page. 185 
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1020-B / 

MEGOHMMETER 
The Freed Type 1620 is a 

versatile insulation resistance 
measurement instrument with a 
continuously variable DC test 
potential from 50 to 1000 volts. 

Components such as trans- 
formers, condensers, motors, 
printed circuits, cables and in- 
sulation material can be tested 
at their rated voltage and 
above, for safety factor. 

RESISTANCE - 0.1 megohms to 
4,000,000 megohms. 

VOLTAGE - variable, 
50 - 1000 volts. 
ACCURATE - plus or' minus 5 k 
on all ranges. 

SIMPLE - for use by 
unskilled operators. 
SAFE - high voltage 
relay controlled. 

SEND FOR COMPLETE TRANSFORMER 
AND INSTRUMENT CATALOGS 

FREED TRANSFORMER CO., INC. 

1726 WEIRFIELD STREET 

BROOKLYN (RIDGEWOOD) 27, N.Y. 
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IRE Exhibitors 
(Continued from page 170) 

Thor Ceramics, Inc. 334 
Times Facsimile Corp. 886 
Tinnerman Products, Inc. 643,645 
C. W. Torngren Co., Inc. 11 
Tracerlab, Inc. 317 
Trad Television Corp. 688 
Transitron Electronic Corp. 580 
TRESCO 654 
Triad Transformer Corp. 427 
Triplett Electrical Instr. Co. 217, 219 
Tru -Ohm Prods., Div. Model Engrg. 

& Mfg. Inc. 444 
Truscon Steel Div. Republic 

Steel Corp. 327 
Tung -Sol Electric Inc. 746 
U. M. & F. Mfg. Corp. 86 
George Ulanet Co. 834 
Unimax Switch Div., W. L. Maxson 

Corp. 620, 622, 624 
Union Switch & Signal Div., 

Westinghouse Air Brake Co. 112, 114 
United -Carr Fastener Corp. 613 
U. S. Components, Inc. 625 
U. S. Engineering Co. 774 
United States Gasket Co. 68, 70 
United States Motors Corp. 718 
United States Radium Corp. 806 
United States Time Corp. 709 
United Transformer Co. 547 
Unitek Corp. 817 
Universal Aviation Equipt., Inc. 214 
Universal Electronics Co. 88 
Universal Winding Co. 560, 562 
Vacuum -Electronic Engrg. Co. 280 
Varian Associates 542, 544 
Vari -L Co., Inc. 712 
Vectron, Inc. 381,383 
Vernistat, Div. Perkin -Elmer Corp. 20 
Victoreen Instr. Co. 484, 486 
Victory Engineering Corp. 657, 659 
Vitramon, Inc. 566 
P. Wall Mfg. Co. 820, 822 
Waltham Horological Corp. 808 
Wang Laboratories 319 
Ward Leonard Electric Co. 870 
Warren Wire Co. 860 
Waterman Prods. Co., Inc. 158, 160 
Waveforms. Inc. 618 
Waveline, Inc. 367 
Weckesser Co- 33 
W. M. Welch Mfg. Co. 223 
Western Gear Works 827 
Westinghouse Electric Corp. 

843, 845, 847, 849, 851, 853, 855 
Westline Prods. Div. of Western 

Lithograph Co. 805 
Weston Electrical Instr. Corp. 533, 535 
Westrex Corp. 94 
Roger White Electron Devices, Inc. 80 
S. S. White Dental Mfg. Co. 707 
White Industries, Inc. 761 
Wickes Eng. & Construction Co. 139 
Willys Motors, Inc. 704 
Winchester Electronics, Inc. 628 
Wind Turbine Co. 591, 5n3 
Yardney Electric Corp. 765 

YOURS FOR ASKING 
SMIL //VG 

//,k V t'.\1.V 
This benign little character is available from 
Helipot Technical Information Service; Dept. of 
Disenchantment, S. Pasadena, Calif. His fame as 
a soother of dyspeptic personalities, duod, nal 
disturbances and general mayhem is something 
enviable. Write today for your 81/2 x 11 two - 
color print . . . and keep smiling . . . have 
faith. 

Readquarters for 
MAGNETIC -ELECTROSTATIC 

SHIELDING MATERIALS 
IN THE FERRITE FIELD 

COLOR T.V. 

OSCILLOSCOPES 

OSCILLOGRA PHS 

COMPUTERS 

RADIOSONDES 

RADAR & SONAR 

PRECISION TIMING 
(Devices) 

TRANSDUCERS 

TELETYPE 

TELEGRAPH 

RADIO 8 T.V. 

TRANSMITTER GEAR 
AIRCRAFT 

INSTRUMENTS 

AUDIO EQUIPMENT 

SERVO MECHANISMS 

RADIO NAVIGATION 
AMPLIFIERS 

RADIOACTIVITY 
EQUIPMENT 

MICROPHONES 

TRANSFORMERS 

MAGNETIC RECORDERS 
(Tape i W el 
TE LEM ET ER ING 

GUIDANCE SYSTEMS 
(Guided Missiles) 

COMMUNICATIONS 
GEAR 

CHOPPERS, INVERTERS 

VIBRATORS, INDUC- 
TERS, REACTORS 

POWER TRANSMIS- 
SION EQUIPMENT 

(Utddy) 
TEST EQUIPMENT 

KINESCOPE 
RECEIVERS 

TELEPHONES: PORT- 
ABLE FIELD SOUND 

POWERED 

CIRCUIT BREAKERS 

SELSYN EQUIPMENT 

DIATHERMY 
ECU IPM ENT 

MAGNETIC ENERGY DEVICES 

MOTION PICTURE SOUND PROTECTORS 

AUTOMATIC TELEPHONE, DIAL & CROSSBAR 
SYSTEMS 

ELECTROMAGNETIC EQUIPMENT 

ELECTRONIC MEMORY SYSTEMS 

ELECTROMAGNETIC VOLTAGE REGULATORS 

PERFECTION 
MICA COMPANY 
1310 No Elston Avenue 

Chicago 22, III 

TERADO 

Miniature 
MICRO -RELAY 

Operating Power -65 milli- 
watts or less 

Switch Rating -1 ampere 
at 24 volts, non-induc- 
tive 

Shock Test30 G. 

Vi brafon -excellent 
characteristics due to 
short armature mass 

Insulation -500 volts any 
terminal 

Contacts -solid coin silver Operating Temperatures- -55°C- ie,'C 
Coil Resistance -to 10,- Physical Size-3,4"x 

000 OHMS 1 11/16 

Write for Spec. Sheets and Operational Graph 

TERADO COMPANY 
DESIGNERS AND MANUFACTURERS OF 
PRECISION ELECTRONIC EQUIPMENT 

1073 RAYMOND AVE., ST. PAUL 14, MINN. 
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Do you want more information about PRODUCTS 
advertised in 

LEADING MANUFACTURERS 
are using space in this issue to acquaint you 

with their products. Perhaps you want more in- 

formation on some of them -on one or two, or 

possibly a score. You can cover all of your 
needs with the cards below. They are convenient 
and postfree. 

Use the convenient postage - 
fret cards below to get informa- 
tior quickly about products 
lists d here -all advertised in 
this issue 

101 
102 
103 
104 
105 
106 
107 
108 
109 
110 

111 

112 
113 
114 
115 
116 
117 
118 

119 
120 
121 
122 
123 
124 
125 
126 
127 
124 
130 
131 

132 
133 
134 
135 
136 

137 
138 
139 
140 
141 

Ace Engineering & Machine Co.- Shielded enclosures 
Acme Electric Corp. -Color TV transformer 
Aerovox Corp. -Ceramic capacitors 
Aircraft Radio Corp. -Signal generator, standard course checker 
Alford Mfg. Co., Inc. -TV transmitting antennas 
Allen -Bradley Co. -UHF feed -thru capacitors 
Altec Lansing Corp. -Amplifiers, preamplifiers 
American Elite, Inc. -Microphones 
American Lava Corp. -Ceramic parts 
American Phenolic Corp.-Electrical AN & r -f connectors ; sub - 
miniatures, coaxial & triaxial cable. 
Amplifier Corp. of America- Battery -operated portable tape 
recorder 
Anchor Industrial Co., Inc. -Insulators for tricolor tubes 
Andrew Corp.- Parabolic antennas, coaxial cable 
Arnold Engineering Co.- Sintered magnets 
Astron Corp. -Metallized paper molded tubulars 
Audio Devices, Inc.- Magnetic recording tape 
Barker & Williamson, Inc. -Toroids 
Bendix Aviation Corp., Scintilla Div.- Socket contact electrical 
connecters 
Berndt -Bach, Inc. -Kinescope recording equipment 
Birtcher Corp. -Tube clamps 
Bomac Laboratories, Inc. -TR tubes, duplexers 
Bourns Laboratories- Trimmer potentiometers 
Burnell & Co., Inc. -Telemetering and pass filters 
Bussmann Mfg. Co.- Fuses, fuse holders & clips 
California Institute of Technology- Engineering personnel 
Camera Equipment Co.- Camera equipment, rocker head 
Canoga CorpWobbulator 
Carter Motor Co. -Rotary power supplies 
Chatham Electronics Corp.-Special purpose tubes 
Chicago Telephone Supply Corp. -Variable resistors for solderless 
& PC connections 
Cinch Manufacturing Corp.-Kinescope sockets, TV plugs 
Cinema Engineering Co.- Potentiometers 
Cleveland Container Co.- Laminated paper phenolic tubing 
Colombian Carbon Co.- Ferrites 
Communication Accessories Co.- Transformers, reactors, magnetic 
amplifiers 
Computer C.. of America- Laboratory DC voltmeters 
Continental Carbon, Inc. -Metal film resistors 
Continental Communications, Inc.- Frequency standards 
Cornea- Dubilier Electric Corp.- Capacitors 
Corning Glsea Works- Low -Power resistors 

142 
143 
144 
145 
146 

147 
148 
149 
150 
151 
152 
153 
154 

155 
156 

157 
158 

159 
160 

161 

162 

163 

164 
165 
166 

167 

168 
169 
170 
172 

173 
174 
175 

Corning Glasi Works - 
Cunningham, Son & Co., Inc., James Crossbar - switches 
DuPont de N. mourn & Co., E. I.- "Mylar" film 
Eby, Inc., III gh H-- Specialized molding 
Eitel- McCullo igh, Inc.- Klystrons 
Eitel -McCullo tgh, Inc. -HR Connectors 
Electronic Fa rricators, Inc. -Polystyrene capacitors 
Erwood, Inc: -Dial saw & rotary planer 
Fairchild Cat ,era & Instrument Corp. -Precision potentiometers 
Ford lnstrun ent Corp. -Mechanical integrators 
Ford Instrum ant Corp. -Servo motors 
Freed Transi ormer Co., Inc., -Voltage megohmmeter 
Gabriel Elect onics Div., Gabriel Co.- Narrow beam parabolic 
antenna 
General Elec' ric Co.- Transistors 
General Prec sion Equipment Corp. -Instruments, controls, 
components 
General Prec sion Laboratory Inc. -TV film chains 
General Prec Sion Laboratory Inc. -Engineering personnel, navi- 
gation 
General Radi Co.- Standard -signal generator 
General Trot sformer Co.- Transformers 
Grant Pulley & Hardware Corp.-Industrial chassis slides 
Gray Research & Development Co., Inc.-Opaque & transparency 
projector 
Hamilton We tch Co., Allied Products Div. -Precision parts & 
products 
Helipot Corp -Servo- driven potentiometers reprint 
Heppnnr Ma, ufacturing Co.-Ion traps 
Hermaile Set I Products Co.- Hermatic mechanical assemblies 
Hoffman Lal oratories, Inc. -Military electronics, electro-mechan- 
leal producti .n 
Houston Fea less Corp. -Film processing equipment 
Howard Inds stries, Inc.- Fractional H.P. motors 
Hughes Aircraft Co.- Subminiature photocell 
Hughey & P'fillips- Photo -electric control & beacon flasher 
Hycon Manu acturing Co.- Digital VTVM, oscilloscope 
Hycor Co., I sc. Variable attenuator 
Industrial Tr et Equipment Co.- Impedance comparator 

Listings continued on next page I 
Use these pi stage -free cards to get further Information 

Write In boxes the code numbers of products for which 
you want information. See list above and on next page. 

Your company 

Company address 

Your name 

Your title 

TELE- TECH -APRIL 1955 
CALDWELL -CLEMENTS, INC., 480 Lexington Avenue, New York 17 

-14111-- 
Write in bol es "he code numbers of products for which 
you want ini ormation. See list above and on next page. 

Your compan y 

Company ad bass 

Your name 

Your title 

T :LE-TECH-APRIL 1955 
CALDWELL -( LEMINTS, INC., 480 Lexington Avenue, New York 17 
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PRODUCT INFORMATION? 
If that is what you need, use the cards 
below to get it quickly, through . . . 

Listings continued from preceding page 

TELE-TECH 
& ELECTRONIC INDUSTRIES 

176 
177 

178 
179 
180 

Industrial Transformer Corp.- Audio -power -pulse transformers 
International Resistance Co.- Wirewound potentiometers, wire - 
wound resistors, selenium rectifiers, encapsulated resistors, non- 
linear resistors, molded precision film resistors, chokes 
Jennings Radio Mfg. Corp. -Vacuum capacitors 
Johnson Co., E. F.- Variable air capacitors 
Jones Div., Howard B., -Plugs & sockets 

213 
213A 
214 
215 
216 
217 

Ramo- Wooldridge Corp. -Engineering personnel 
Raypar, Inc. -27" horizontal output transformer 
Raytheon Manufacturing Co.- Magnetron & klystron 
Raytheon Manufacturing Co.- Silicon power rectifiers 
Reeves Hoffman Corp.-Crystal units 
Raymond Rosen Engineering Products -Airborne telemetry 
mounting assembly 

181 Kahle Engineering Co. -Tube & diode production machinery 2I7A Root Corp. -Pulse generators, power supplies 
182 Kenyon Trnasformer Co.- Military & Commercial transformers 218 Royal Metal Manufacturing Co.- Industrial chairs 
183 Kelter Solder Co. -Flux core solder 219 Shallcross Manufacturing Co.- Precision wheatatone bridges 
184 Keystone Products Co. -D. C. power supply 220 Specific Products Corp.- Changeable chassis 
185 }Calks Electric Mfg. Co., Inc. -Terminal blocks electronic switches 221 Sprague Electric Co.- Miniaturized wirewound resistor 
186 Kurz- Kasch, Inc. -Instrument & control knobs 222 Sprague Electric Co.- Miniature pulse transformer 
187 Librascope, Inc. -Magnetic read -record heads 223 Stackpole Carbon Co.- Ferromagnetic cores 
188 Magnetics, Inc.- Permalloy powder cores 224 Standard Electronics Corp. -TV transmitting equipment 
189 Mallory & Co., Inc., P. R.- Subminiature electrolytics, mercury 225 Stephens Manufacturing Co.- Microphones 

batteries 226 Stoddart Aircraft Radio Co., Inc. -Radio Interference & field in- 
190 Measurements Corp. -Megacycle meter tensity measuring equipment 
191 Melpar, Inc. -Engineering personnel 227 Sylvania Electric Products Inc.- Broad -band miser crystal 
192 Minnesota Mining & Mfg Co.-Extra play magnetic tape 228 Sylvania Electric Products Inc.- Engineering personnel 
193 New Hermes Engraving Machine Corp. -Engraving equipment 229 Synthane Corp. -Laminated plastics 
194 Oster Mfg. Co., John -Power motor -gear -train 230 Television Digest-Television factbook 
195 Pacific Semiconductors, Inc. -Semiconductors 231 Terado Co.- Miniature micro -relay 
196 Panoramic Radio Products, Inc. -Spectrum analyzer & indicators 232 Texas Instruments, Inc. -HV silicon junction diodes 

197 Peerless Div., Alter Lansing Corp.-Transformers 233 Tingstol Co.- Copper clad formica 
198 Perfection Mica Co.- Magnetic, electrostatic shielding materials 234 Tinnerman Products Inc.- Fasteners 
199 Photo Plastics Corp.-Wires & cables 235 Transradio Ltd. -Low attenuation cable 
200 Philco Corp.-High frequency transistors 236 Tung -Sol Electric Inc. -Electron tubes 
201 Photocircuita Corp. -Printed circuit switch plates, code discs 237 United Catalog Publishers Inc. -Electronic supply catalog 

202 Photocrystals, Inc.- Cadmium photocells 238 U. S. Components, Inc.- Connectors printed card receptacles 

203 Polared Electronics Corp. -Microwave field intensity receiver 239 U. S. Engineering Co. -Knobs 
204 Precision Paper Tube Co. -Coil bobbins 240 Varfiex Corp. -Insulating tubing & sleeving 
205 Presto Recording Corp.-Recording discs 241 Victoreen Instrument Co.- Voltage regulators 
206 Pyramid Electric Co.- Ceramic case tubular paper capacitors 242 Waterman Products Co.- Oscilloscopes, CR tubes 

207 Radio Condenser Corp.-VHF tuner 243 Weckesser Co. -Nylon cable clips 
208 Radio Corp. of America -Video switcher 244 Welch Mfg. Co., W. M.- Two -stage vacuum pump 

209 Radio Corp. of America -Tubes, transistors, CRT's 245 Western Gear Works -Gears, miniature motors 

210 Radio Corp. of America -Beam power tubes, thyratrons 246 Weston Electrical Instrument Corp.-Vacuum tube voltmeter 

211 Radio Materials Corp.-Ceramic disc capacitors 247 Wickes Engineering & Construction Co. -Color television instru- 

212 Radio Receptor Co.- Subminiature glass diodes ments 
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6738... First again in the field of tube 
miniaturization, Bomac developed a new 
type TR tube designated the 6378. De- 
signed specifically for airborne radar equip- 
ment, the 6378 is a miniaturized version of 
the 1B24A (another Bomac first), 11360 and 
the 1B24. Size was cut in half, and weight 
was reduced by one fifth with no sacrifice in 
performance or efficiency. 

1N23D ... Bomac was the first to manu- 
facture the 1N23D silicon diode. System 
designers, for the first time, could obtain a 
diode with greatly increased sensitivity and 
superior electrical characteristics in relation 
to existing types. 

BL -25 , , The BL -25 TR tube, designed and 
developed by Bomac, was the first cell -type 
tube system engineered to withstand high 
power levels and maintain recovery time 
over a long period of life. The BL -25, 
although originally designed for a specific 
piece of equipment, has proven its versatility 
in various applications within the industry. 

rj 

Bomac was the first to develop 
shutter tubes and integral TR- shutter combi- 
nations for continuous crystal protection. The 
BL -58 was the first integral TR- shutter 
combination developed by Bomac. With 
integral TR- shutter operation, bulky wave - 
guide shutters could be eliminated at 
considerable savings in size and weight. 
This tube has now been superceded by 
improved models. 

BL -87.. Now, Bomac is first again to 
introduce a new concept in complete duple ter 
operation. For the first time in S -band a 

complete duplexer is offered to the industry. 
The BL -87 is a dual TR tube, complete ,eith 
perfectly matched hybrids to assure maximum 
efficiency and long life. Systems designers 
can now be assured of reliable duplexer 
operation because Bomac's hybrids are 
designed specifically for their dual TR tu.)es. 
Bomac is first again in design and develDp- 
ment of microwave tubes. 

BL -509 ... Bomac's BL -539 was the first 
complete duplexer offered in one compact 
unit. Combining a Bomac dual TR tube having 
integral shutters with two perfectly matched 
hybrid junctions in a single unit, the BL -509 
provides duplexer operation and continuous 
crystal protection in one package. Light 
weight and compact, the BL -509 assures 
superior electrical performance and me- 
chanical simplicity. 

BOMAC DUAL TR DUPLEXERS 

Tube Frequency : MC, Tube Frequency, MC) 

6334 8490-9578 BIM 8500.9600 
(BL -27) BL18 8490 -9578 
BL29 9325.9425 BL87 2700 -2900 
BL35 15000.17000 131507 8490-9578 
BL41 9325 -9425 BL600 8490.9518 
BL60 5400 -5900 

Roma(' oinac aboralo ; nc 
B E V E R L Y , M A S S A C H U S E T T S 

We invite your ENGINEERING Catalog on request. Write on your 

inquiries regarding DEVELOPMENT company letterhead Dept F -4 BOMAC 
PRODUCTION Laboratories, Inc, Beverly, Mass. 

VISIT OUR BOOTH - nos. 370.372 I.R.E. SHOW 

GAS SW CHING TUBES DIODES HYDROGEN 

THYRAT'ONS DUPLEXERS MAGNETRONS 

MODUL TORS CAVITIES 
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DATA 

RCA OSCILLOGRAPH TUBES 
RCA- 5ABP1, 5ABP7 and 5ABP11 flat - 
faced cathode -ray tubes feature electro- 
static focus, electrostatic deflection, and 
post- deflection acceleration. These 5 -inch 
oscillograph tubes differ only in spectral - 
energy emission and persistence char- 
acteristics of their respective phosphors. 
Outstanding features: very high deflec- 
tion sensitivity, high spot intensity, and 
high grid -modulation sensitivity. The ex- 
ceptionally high deflection sensitivity and 
low capacitance of the pair of deflecting 
electrodes provided for vertical -def!ection, 
make this pair of electrodes especially 
suited for operation from wide -band am- 
plifiers. The small size and high brilliance 
of the fluorescent spot give finer detail 
in oscillographic traces ... even with 
high -speed phenomena. 

RCA- 2D21 -a sensitive, four -elec- 
trode thyratron, of the indirectly heated 
cathode type forusein relay applications. 
It has a high control ratio (essentially 
independent of ambient temperature 
over a wide range), extremely small 
pre -conduction or gas -leakage currents 
right up to the beginning of conduction, 
very low grid -anode capacitance and 
grid current. The 2D21 is not affected 
appreciably by line- voltage surges and, 
in a high -sensitivity circuit, can be oper- 
ated directly from a vacuum phototube. 

RCA -4X150 -A -a very small and compact 
forced- air -cooled beam power tube for use in 

power amplifier or oscillator service at frequencies 
up to 500 megacycles and also as a wideband 
amplifier in video applications. The 4X150 -A has 

a maximum plate dissipation of 150 watts. Termi- 
nal arrangements of this power tube facilitate its 
use with tank circuits of the coaxial type. Addi- 
tional features: unipotential cathode ... integral 
radiator ... coaxial -electrode structure. Max. 

length: 2.468 ", max. diameter: 1.645" 

RCA- 5879--is a sharp -cutoff pentode 
of the 9 -pin miniature type intended for 
use as an audio amplifier in applications 
requiring reduced microphonics, leakage, 
noise, and hum. It is especially well- suited 
for input stages of medium -gain public 
address systems, home sound recorders, 
and general -purpose audio systems. 

For technical information, write 
RCA, Section D- 50- R,Commercial 
Engineering, 415 S. 5th Street, 
Harrison, N. J. Or call your 
nearest RCA Field Office: 
EAST HUmboldt 5 -3900 

744 Broad St. 
Newark, N. J. 

M I D W EST_W Hitehall 4 -2900 
589 E. Illinois St. 

Chicago 11, III. 

WEST MAdison 9 -3671 
420 S. San Pedro St. 
Los Angeles 13, Calif. 

ELECTRON TUBES- SEMICONDUCTOR DEVICES -BATTERIES - 
TEST EQUIPMENT - ELECTRONIC COMPONENTS 

RADIO CORPORAT /ON of AMER /CA 
TUBE 13/VISION HARRISON, N.J. 
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