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FRONT COVER: CALIFORNIA—ELECTRONIC GOLD COAST—-Breathtaking pancramic view is Art Director
Charles Dreyer's concept of how the West Coast would look to on observer in a guided missile hundreds of
miles above the earth’'s surface. At the bottom is White Sands, New Mexico, center of considerable missile
ond rockel experimentation, with associated studies of telemetering and remote control by radio. Moving up
ond to the left across the arid miles, we cross Arizona and enter Nevada. Here, close to the Colifornia border,
are Yucco and Frenchman Flats, historic scenes of recent atomic bomb explosions. Into the southern part of
California are the motion picture and aircraft-——ond fast growing electronic industries, poced only by rapidly
rising population. Heaviest concentration of TV-electronic manufacturing is in the Los Angeles orea, with the
San Francisco region also boasting considerable activity. Products include camputers, communicatian equip-
ment, components, instruments, cantrols, TV, audio, radar, sonor, industrial electranic equipment, and many
other electronic devices. For more details, see poge 76.
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All these Raytheon Reliable Subminiature Tubes must pass microscopic inspection

; Heater Plate Grid Screen Amp. | Mut.
Type | Description | Volts | Ma |Volts = Ma Volts Volts | Ma |Factor | Cond.

CK5702WA | RF Amplifier Pentode 63 | 200 | 5 Ry =2000hms | 120 | 25 | — | 5000 |
CK5703WA | High Frequency Triode | 6.3 | 200 | 94 | Ry —=220o0hms | — | — | 2555000,
CK5744WA | High Mu Triode | 63 ' 200 | 2 | Ry =500 ohms | ~ — 1 70 4000 f=0
CK3783WA | Voltage Reference ' : Qperating voltage approximately 86 volts between 1.5 and 3.5 ma.
CKS784WA | RF Mixer Pentode 63 | 200 |10 |52 | -2 |20 | 35| — | 3000
CK5787WA | Voltage Regulator | Operating voltage approximately 100 volts between 1 and 25 ma.
CK5820WA | Dual Diode | 63 | 150 | | Max. Peak Inverse 360 volts. I, = 5.5 ma. per plate
|_CKe021 Medium Mu Dual Triode | 6.3 | 300 | 100 | 65 | Ry — 1500hms | — | — | 35 | 5400
CK6111 Medium Mu Dual Triode | 63 | 300 100 | 85 | Rg=2200hms | — | — | 20 | 5000

|
CK6112 High Mu Dual Triode | 63 | 300 | 100 | 08 | Ry =15000hms| — | — | 70 | 1800
CK6152 Low Mu Triode | 63 | 200 | 200 125 | R = 6800hms | | 158 | 4000

Nole: All dual section tube ratings (except heater) are for each section,

: ““ .:, L Write for New Edition of
_ Raytheon Reliable Subminiature Tube Booklet

e
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Facts and Figures Round-Up
August, 1953
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Broadcast Stations in U.S.

AM FM ™v
Stations on 2391 570 154 VHF
Air 45 UH/
Under Construction 147 65 135 VHF
(CPs) 232 UHF
Applications 225 10 402 VHF
Pending 200 UHF

Radio and TV Receiver Production

v Radio

June, 1953 Home 250,000
Battery 225,000

Auto 480,000

Clock 122 000

Total 427,000 1,077,000

Six months, 1953 Home 2,021,000
Jan.-June Incl. Battery 999,000

Auto 3,159,000
Clock 1,117,000

Tetal 3,748,000 7,296,000

Military Electronics,
$5.5 Billions

More than $5.5 billion worth of elec-
tronic products for the armed services
have heen delivered since the start of the
Korean War, reports RTMA President A, D.
Plamondon, Jr., who points out that such
military deliveries represent more than
two-~thirds of the production of electronic
equipmeni throughout World War Il when
the industry was engaged solely in mili-
tary production,

“The future of the industry,” Mr.
Plumondon said, ““was never more proms-
ising despite o temporary and seasonal
lull in set sales and an approaching de
cline in military procurement, Despite a
high ownership of TV sets in many areas,
the industry confidently expects to pro-

duce approximately seven million tele-
vision receivers in 1953.”

The Association President’'s report
noted that ““while reductions in military
procurement are both inevitable and de-
sirable from the national economic point
of view, it seems unlikely that our coun-
try will turn to the disastrous disarma-
ment policy which followed World War Il.
Moreover, the growing importance of
electronics in all aspects of military opera-
tions indicates that our industry, like the
aircraft industry, will be heavily en-
gaged in military production so long as
there is any threat te national security.

“The indusiry's record for fulfilling
commitments to the armed services is
one of which it may well be proud. De-
liveries of electronic equipment and com-
ponents to the military in 1953 are ex-
pected to total $3 billion.”

This list classifies and gives the value of electronic equipment selected from
contracts awarded by government procurement agencies in June-July 1953.

Acellerometers ... .. ... ... $933.794
Actuators, aircraft ... ... ... 137,833
Altimeters, pressure ....... 1,051,710
Amplifiers .. .......... ... 7,783,184
Analyzers. servo type ... ... 138,965
Batteries . .............. 9,958,593
Cable ............. .... 566,158
Check Sets, radiosonde .. ... 104,506
Circuvit Breakers . ......... 371,361
Code Practice Equipment ... 140,320
Computers ... ........... 331,358
Connectors  ............. 230,827
Control Equipment 1,504,011
Consoles ............... 300,381
Countermeasures Receivers . . 98,640
Coupler, transmission line. . 109,411
Crystal Units ............ 571,560
Cutting Equipment, ultrasonic 100,000
Delay Llines, solid .. .... .. 58,205
Diodes ................. 85,000
Generators ... ........ .. 3,686,992
Headsets-Handsets ... ... .. 49,609
Ignition Analyzer Assys 2,316,380
Indicators .. ..... ... . .... 7,237,467
Insulators .. ............. 30,105
Intercommunication Stations . 36,210

Inverters . .... . . ...... .. 668,495
Line Kits, transmission . ... 45,597
Loudspeakers ... ..... . ... 26,529
Meters .. ............... 2,344,950
Microphone Simulator Sets. . 75,178
Motor Assys . ........... 47,543
Oscillators, test .. ........ 599,441
Oscillographs .. ... ....... 121,883
Racks .. ........ ... ..... 71,773
Radar Sets . ............. 2,167,860
Radio Compasses .. ....... 3,996,820
Radio Sets . ............. 6,615,828
Radome ... ............. 164,850
Receivers, radio . ... ..... . 5,704,441
Recorder Reproducers . ... .. 315,422
Reflection Plotters . .. ... ... 110,286
Regulators ... ......... .. 1,143,588
Relays . ....... .. .. ..... 303,136
Resistance Bridges ...... .. 70,372
Rheostats .. ... .......... 135,023
Solder . ................ 117,520
Solenoids . .. ............ 133,205
Spare Parts (meters, crystals,

ete) ..o 5,339,136
Standards, frequency . ..... 67,466
Switch bhoxes ............ 41,400
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Switches, control stick ... .. 85,253
Teletypewriters . ... ... .. .. 400,709
Terminal Boxes .......... 102,263
Test Sets ............... 2,029,011
Thermocouples . ... ... . ... 31,252
Transformers ... ... . ..... 437,029
Tubes, electron ... . ... . ... 4,345,428
Tuning Assys . ........... 189,977
Vibrators, power supply ... 151,328
Wire . ..., ... ......... 220,576
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WAFM-TV

TELEVISION ALABAMA
CBS NETWORK

BIRMINGHAM 3, ALABAMA

MAY 20, 1953

Mr Wittiam He ZiLLGER

Vice PRESIDENT

STANDARD ELeEcTRONICS CoORP,
285 EMMET STREET

Newarxk 5, N, J.

DeaAr Bires

May | TAKE TH1IS MEANS OF EXPRESSING MY
APPRECIATION AND SINCERE THANKS FOR THE SPLENDID
COOPERATION | RECEIVED FROM YOU AND YOUR ENTIRE
STAFF DURING THE RECENT INSTALLATION OF OUR FIRST
20kW STANDARD ELECTRONICS AMPLIFIER,

IN MY 21 vears' exPERIENCE, | HAVE NEVER
INSTALLED A TRANSMITTER SO0 EASILYs | HAVE ONLY ONE
SUGGESTION: INSTEAD OF YOUR SLOGAN, “ADD=A-UNIT", 1T
SHOULD READ,YApp=-A-UN1T & PLUG~IN"] HONESTLY, THAT
WAS ABOUT ALL WE HAD TO DO HERE AT WAFM=TV 7o ADD
YOUR AMPLIFIER TO OUR OLD=TYPE TRANSMITTER,

PLEASE CONVEY MY THANKS TO ALL OF THE PEOPLE,
THERE AT THE PLANT, WHO MADE 1T POSSIBLE TC BEAT
THE DEADLINE FOR US.,

SINCERELY,

Cldmay

James L. Evans
CHieEF ENGINEER
JLE:mB
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~There 1s a single factor—

almost indefinable—which makes one company
outstanding in its ficld. While it may manifest
itself diffcrently for every form of human endeavor, the end result is
~ invariably the same: QUALITY OF ACHIEVEMENT.
:\ﬁ/’/ln our business, that factor is most nearly defined by the word
“Service”, or as referred to in this letter, “Co-operation”. . . in
planning . . . in deli\\\ffi/r’y .. . 1n performance . . . in
1naintenance. ;;!% At Standard Electronics,
“Cooperation” is the guiding hand, continually
shaping the results of our thinking into products
for you which deserve the

confidence they inspire.

i %
. P %fﬁ? .3@;‘:,%% _
e i i g o ®
| standard electronics corporation
l A SUBSIDIARY O F CLAUDE NEON, INCORPORATED

| newark 5, new jersey

devoted exclusively to the
engineering, manufacturing, and servicing of equipment
Jor the broadcast and television industry

TELE-TECH & ELECTRONIC INDUSTRIES ¢ August 1953
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PIONEERS IN SHIELDED ENCLOSURE DEVELOPMENT
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ACE ENGINEERING and MACHINE CO.. INC.

3644 North Lawrence 5t., PHILADELPHIA 40, PA. »  Telephone REgent 9-1019

HELESTIEGH

DR. O. H. CALDWELL M. CLEMENTS

Editorial Director Publisher
BERNARD F. OSBAHR DR. A. F. MURRAY
Executive Editor Consulting Editor
HARRY D. WULFQORST ALBERT FORMAN
Assistant Editor Assistan! Editor
JOHN H. BATTISON B. V. SPINETTA
Coniributing Editor Directory Editor

R. C. DAVIES, Washington News Editor
CHARLES F. DREYER, Art Director
GAIL CARLSON, Editoriol Secretary

Lt. Col. STANLEY GERSTIN Consulting Edifor
{Vice Pres. & Gen. Mgr., Coldwell-Clements
Monuols Corp.)

BUSINESS DEPARTMENT

M. H. NEWTON, Business Manager
HOWARD A. REED, General Soles Monager
HAROLD PRINCE, Scles Promotion Manoger

JOSEPH DRUCKER District Monager

C. HERBERT CLARKE, District Manager
JAMES S. COLEMAN, Asst. Sales Manager
N. McALLISTER, Asst. Business Manager

A. O'ROURKE, Production Manager

A. SHILLIN, Asst. Production Manager

BARBARA PARK, Reoder Service Dept,

480 Lexington Ave., New York 17, N. Y,
Telephone Plazo ?-7880

S. M. GASKINS, Wesfern Manager
JOHN D, LUPTON, District Manager
201 N. Wells St., Chicago 4, Il
Telephone RAndclph 6-9225

CHRIS DUNKLE & ASSOCIATES
California Representatives
3257 W. éth Street, Los Angeles 5, Calif.
Telephone DUnkirk 7-6149
1355 Market St., San Francisco 8, Calif.
Telephone Klondike 2-2311, Ext. 579

WARREN S. BROWN, Circulation Manager
M. GROENING, Asst. Circulation Monager
JOHN J. BORGHI, Confrofler

CIRCULATION 21,000

Because of increases in circulation which
obviously cannot be shown in current audited
statements, odvertisers should disregard any
comparison based on a previcus peried or
any that fails to show TELE-TECH's guar-
anteed circulotion of 21,000.

TELE-TECH* & ELECTRONIC INDUSTRIES is
edited for top-level engineers and execu-
tives throughout the electronic industries.
it gives the busy engineering executive
oufhoritative informotion ond interpretotion
of the lotest developments and new products,
with emphasis on  subjects of engineering
import and timeliness. Special attention is
given to:

MANUFACTURING
—Electronic equipment, communications,
braadcasting, microwove  relay, instru-
entation, telemetering, computing.
—Militory equipment including rador,
sonor, gquided missiles, fire controls.
—TV-FM-AM receivers, phonographs,

recorders, reproducers, omplifiers.

OPERATION
—Fixed, mobile and airborne communi-
cations in  commerciol, municipol, ovi-

ation and government services.
—Broedcosting, video ond oudic record-
ing, records, oudio ond sound systems,
motion picture production.
—Military, civilian ond  scientific  elec-
tronic  computing and control  systems.
* U. S. Pat. 0ff.

TELE-TECH & ELECTRONIC INDUSTRIES * August 1953

www americanradiohistorv com


www.americanradiohistory.com

MEPCO'S NEW SEALED Precision
Resistors STOP Humidity Failures

Over 2 years of laboratory development and testing
were required to achieve a sealed resistor design up
to Mepco’s standard of quality. No sacrifice of our
standard time-proven features have been made in
order to perfect this sealed resistor.

SPECIFICATIONS: Meets all requirements of MIL-R-93A and JAN-
R-93.

SEALING: Completely encapsulated and bended.

OPERATING TEMPERATURE: —65°C, to + 125°C.

WINDINGS: Reversed and balanced Pl-windings for low induee
tance with use of only the finest ‘““certified'’ resistance alloys.

EXCLUSIVE INTERNAL FEATURES: Internal section's cross-over wire
insulated from winding by 2000 v, insulation (patented}.
Special metal molded connecting feature, which bonds end
of winding and terminal in a non-corrosive and mechanically
secure mannher — no solder or flux used.

TERMINALS: Rigid hot solder coated brass terminals for easier and
more secure soldering.

NOMINAL RESISTANCE NO SUPERSEDES
TYPE WATTAGE . JAN-R-93
RATING | MIN. | MAX. SECTIONS[ "y pe
RB15 .25 |0.1 ohm .185 meg.
(M15) 50 |0.1ohm| 6 meg| 2 RB10
RB16 .35 0.1 ohm .3 meg. .
(M16) | 1.00 [0.1chm| 1.5 meg| 2 RBI
RB17 .50 0.1 ohm .3 meg.
{M17) | 1.00 [0.1 ohm| 2.0 meg.| RB12
RB18 50 0.1 ohm 75 meg.
(M18) | 1.00 0.1 ohm| 40 meg| 2 RB13
RB19 1.00 |0.1 ohm | 4.0 meg.
(M19) | 2.00 (0.1 ohm [15.0 meg.| 8 RE14
RES2 25 ]0.1ohm| 1 meg.
(M52) | .50 |0.1ohm| .5 meg.| 2 RBS]
MIL -R - 93A
WATTAGE & RESISTANCE TOLERANCE
TOLERANCE RESISTANCE PERCENT OF
SYMBOL TOLERANCE NOMINAL WATTAGE
B 0.10 % 50 %,
C 0.25 % 50 %
D 0.50 % 75 %
F 1.00 % 100 %
MIL - R - 93A
TEMPERATURE COEFFICIENT
(REFERRED TO 25°C)
SYMBOL EXPRESSED IN PERCENT PER DEGREE C.
NEGATIVE, MAX. POSITIVE, MAX.
E 0.0022 0.0022
3 0.0040 0.0155
K 0.0050 0.0255

SPECIAL REQUIREMENTS

Variations of the above ratings, tolerances, temperature
coefficient, etc. can be supplied to special order,

TELE-TECH & ELECTRONIC INDUSTRIES ° Augusi 1953
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e SOCKETS « PLUGS & CONNECTORS
e JACKS « TERMINAL STRIPS « RACK AND
PANEL CONNECTORS « BINDING POSTS
e TERMINAL BLOCKS,

KNOBS, STANDOFF

INSULATORS « FUSE HOLDERS & FUSE BLOCKS

This sturdily bound
loose-leal catalog contains full
details and specification data on the
complete line of Eby components. A copy will be
sent upon request on your company letterhead.

HUGH K. INC.

4700 Stenton Avenue, Philadelphia 44, Pa.

LETTERS...

What's Ahead
in British Broadcasting

Editors TeLE TECH:

The British are in somewhat of a furor
over the advantages and disadvantages
of sponsored television and the particu-
lar brand that they now have which is
strictly unsponsored. Advocates of each
are about equally divided but it is cer-
tain now that British TV will go com-
mercial, at least in part, and within the
next eighteen months.

As most people know, the British
Broadcasting Corporation is owned and
operated by the Government and ever
since its establishment no breath of ad-
vertising has been permitted to polute
the austere British atmosphere. Now,
however, they are to have a limited
number of strictly commercial stations
which will be permitted to broadcast
paid-for advertising though it is hoped
and believed that ‘Commercials’ will be
neither as blatant nor as frequent as
American viewers have had to endure.

New “Commercial® Stations

No one knows as yet just how many
of the new commercial stations will be
permitted. So far, the Government has
indicated only that a limited number
will be welcomed. The new plan will in
no way effect the present broadcasting
activities of the eight TV stations now
operated by the B.B.C, though there
will be a realignment of facilities and
within an estimated period of two years
the plan is to increase the number of
transmitters to a total of eighteen. At
present the B.B.C. has transmitters lo-
cated in London, Wemboe (Wales), Sut-
ton Coldfield (Birmingham), Holme
Moss (Huddersfield), and Kirk O’Shotts
(Edinburgh—Glasgow). The eventual
set-up will include these five to which
there will be added five high power sta-
tions of 50 KW and an effective power
output of 120 KW and 13 low power sta-
tions of ¥%-1 KW. When these are put in
operation three of the original trans-
mitters which were of low power and
were established to broadcast the Coro-
nation spectacle will be eliminated. The
new stations that are to be installed will
be spotted near to Newcastle, Belfast,
The Isle of Wight, Plymouth, and Aber-
deen.

When the new set-up is complete it
will make possible 97% coverage as
compared with the present 84% cover-
age. There are approximately 24 million
vision receivers in the service area at
present involved,

This of course has nothing to do with
the new commercial stations which will
be established as soon as the Govern-
ment gets around to laying down defi-
nite rules and regulations which will
cover not only the number, location and
power of these commercial outlets but
will also designate exactly how the sta-
tions are to be operated, the number of
hours they may be on the air and the
kind and character of the programmes

(Continued on page 166)
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lcally Tested at 55° C.

For High Back Resistance and Stability

- Sylvania Types 1N111, 1N112, 1N 113, IN114
and I1N115 were designed specifically for com-
puter use. All Sylvania’s Computer Diodes
are tested at raised temperatures simulating
actual operating conditions. To insure maxi-

- mum stability and hife; all units are tested for

LIGHTING - RADIO - ELECTRON!CS + TELEVISION

An Canada: Sylvania Blectric {Canada) Lid,, University Tower Building

5i. Catherine Streal, Montreal, P. @,

TELE-TECH & ELECTRONIC INDUSTRIES * Augus? 1953

evidence of drﬁi-ft and hysteresis. Each diode is
hermetic'ally’ sealed in glass and is d.e‘sign-ed_
so that it may conveniently be soldered or
clipped into a circuit. '

Mail this coupon Today

IR ERERNENREE N AR $sssaaa Asaxarman AR A by S e ssmansmsaEnaN
: Sylvania Electric Products Inec.

: Dept. 3E3008,1740 Broadway, New York 19, M. Y.

i Please send me data sheets on Sylvania Coms
i puter Crystal Diodes.

5 Name

;: Address

i gty ZoneState

49
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’ BIG -Time

SMALL

Ever since 1875 the Bulova name
has been the symbol for integrity

. quality ... precision craftsman-
ship . . . and dependability. These
are the very factors demanded by
users of crystal units!

Now Bulova applies the art of
precision production to the fabrica-
tion of crystal units for standard
and special application. In produc-

tion now and available in quantity

It Takes
To Mass Produce

With Watch-Like
Precision

Know-How 4

Crystals

lots are 100 KC-GT standards. The
100 KC-GT unit has been accepted
by the National Bureau of Stand-
ards as the basis for Time Measure-
ment reference,

The supreme accuracy and quality
that are inherent in all Bulova prod-
ucts are also found in the mass-
produced CR types . which meet
the most exacting military and com-

mercial demands.

On Crystals f_cu_r Your Special Application ... Write:

QUARTZ CRYSTAL DIVISION

BULOVA WATCH COMPANY, INC,,

BULOVA PARK, FLUSHING 70, NEW YORK

50

HILARIOUS SATIRE

on tube
specs has been concocted by Eitel-
McCullough, Ine. Brainchild number
one is the Umac 606: “The Umac
606 is an infernal anode, helical
beamed phantasatron . . of the
double sucked type permitting a
clear view of the non-emitting triple
processed prophylac plate . . .. uri-
nated tungsten filament—adjust un-
til half as bright as flashlight . . .
requires minimum air flow of 5000
cubic feet per second . . . ratings will
be available as soon as our competi-
tors issue their catalogue . . . ex-
haustive tests in our advertising de-
partment have shown that the 606
will give 50 per cent more output
than you will obtain . . . in case of
tube failure, our tests show that you
have exceeded the safe limit, regard-
less of output.” A synopsis of brain-
child number two reads: “The We-
mac 1Z27Z is a travelling ripple tube
. cooling is readily done at the
north pole by means of a fan . . . at
the equator, a bigger fan is needed
. . maximum over-all dimensions
36 22-34 in. . . . height 5 ft. 6 in. . . .
shipping weight 123 lbs. . . . mount-
ing . .."” And as a final touch, the
valid-looking  “encabulator sub-
assembly” diagram is really the floor
plan of the Illinois State Prison!

LIGHTNING PROTECTION for
aircraft antennas is provided by a
device described at the AIEE Sum-
mer General Meeting by J. Bryant,
M. Newman and J. Robb. It consists
of a capacitor with 10 times the an-
tenna capacity, placed in series with
the lead-in wire as close to the feed-
through insulator as possible. A
spark gap cartridge provides the
ground from the antenna side of the
capacitor to the aircraft fuselage.
Fifty units installed on American
Airlines craft indicate total charge
transfer.

ELECTRONIC BOOKIE is in
the offing, predicts a subscription TV
firm. In five or ten years you'll be
able to place $2 on the nag’s nose
from the home subscription TV set.
The information will be fed to the
track’s pari-mutual machines. Then
the circuit will be switched to a
camera at the racetrack so the bettor
can see the race.

(Continued on page 52)
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Deﬁ'lces, Detection and Power Measurement

- Equipment, Bolometers and Accessories.

QUAI.I'I'Y

TYPE 250-A BROADBAND PROBE - Frequency
range of 1 to 12.4 Kmc/s; two tuning knobs permit
precise adjustment for maximum power transfer from
the probe tip to the crystal or bolometer detector;
third knob controls depth of probe tip insertion.

i,
SLOTTED SECTIONS—The mechanical and electrical
design of PRD slotted seciions emphasizes these im-
portont features: Instrument accuracy assured indef-
initely by virtue of three bearing carriage suspension
to minimize wear; waveguide section machined from
solid aluminum alloy stock, to ovoid worpage no
castings are ysed.

: ﬂufput constant for s!ow variation in
power source; low input noise level
0.03 microvolts; wide! VSWR ranges
§ 1:1.3, 1:3, 3:10; 10:30, ond 30:100;
‘grealer accuracy becavse VSWR scale
;pn meter is linear.

Ngwca.inxoe i \ ¢ g
i WM ' g“DEVELOPMENT COMPANY: Inc

55 JOHNSON STREET, BROOKLYN 1, NEW YORK
WESTERN SALES OFFICE,

741 NOC. SEWARD ST., HOLLYWOOD 38, CALIF.
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the most economical way
to FOCUS a TV tube

the original Focomag

CUTS RECEIVER COSTS BY ELIMINATING
CENTERING AND FOCUSING RHEOSTATS.
Also lowers cost of power transformer. Petfectly focuses
27',21"” and all smaller tubes having magnetic deflection.
Highly efficient ring magnet uses only 4 oz. Alnico P. M.

NO HARMFUL EXTERNAL FIELD. Ring magnet
is completely enclosed by the external shunt (an original
Heppner design). This prevents the leakage field from
having any magnetic effect on other components.

Uniform field produced by ring magnet.

%} .

&

FLEXIBLE NYLON ADJUSTING SHAFT ELIMINATES BREAKAGE.

Picture-positioning lever. You specify mounting arrangembent.

Write today for information on lowering your set costs with this FOCOMAG.

Representatives:  John J. Kopple
60 E. 42nd St., New York 17, N. Y,
James €. Muggleworth

506 Richey Ave., W. Collingawond, N, J,

MANUFACTURING COMPANY Ralph Haffey
. . . R. R. 1, U. 5. 27, Coldwafer Rd.,
Round Lake, lllinois (50 Miles Norlhwest of Chicago) Fl. wayne 3, Indiana

Phone: 6-2161
Irv. M. Cochrane Co.
SPECIALISTS IN ELECTRO-MAGNETIC DEVICES 408 Sc. Alvarado St., Los Angeles, Calif,

TELE-TIPS

(Continued from page 50)

COLOR-MOVIES—Whatever
color’s future importance may be in
the television world, color-films are
still in the minority in the movies!
After more than 20 years’ color ex-
perimentation and use, the films be-
ing currently produced, according
to the Motion Picture Association,
are 609% black-and-white, 399 in
color, and 19 sepia.

RAYDIST—The Raydist Navi-
gation Corp., affiliate of the Hastings
Instrument Co., of Hampton, Va.,
recently conducted tests with Ray-
dist to measure the speed and to
obtain crash stop data of the North
Dakota, a Texas Company tanker.
These tests were made by anchoring
a trawler, the Malolo, out of Hamp-
ton, off Winter Quarter Light
which is approximately 50 miles from
shore. The “North Dakota” then
ranged from 20-30 miles seaward
from the small boat, as Raydist
recorded the necessary data. Raydist
makes it possible to conduct ship
tests at any convenient location off
the coast rather than to go great
distances to obtain courses within
sight of Jand. As in the recent tests
of the “United States,” the Raydist
tests were successfully conducted in
spite of very rough weather.

TVI ROMANCE—While engi-
neers and the FCC study “ham”
interference on television channels,
a case of such interloping signals
with happy consequences comes to
our attention from a neighboring
Connecticut town. A lovely young
widow was in a group there watch-
ing TV one evening when suddenly
they heard a man’s voice cut in
with the usual ham chatter, followed
by a reference to his nieces, “Julie
and Susan.” These names the
widow quickly identified as belong-
ing to a neighboring family—also
giving her a clue to “Uncle Bob’s”
identity as a yacht-clubbing bache-
lor she had never met, A year later,
at a New Year's party, she and
“Uncle Bob” were introduced for
the first time by a mutual friend.
Politely making conversation,
widow Brown recounted how the
strange man’s voice, with mention
of the nieces’ names, had come in
on her TV set long before. Quickly
admitting his identity, Mr, W4ZDX
evinced a sudden interest in his
unwitting correspondent, asked per-
mission to call, and orange blos-
soms in June completed the story!

(Continued on page 54)
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...For Rigid Sway
and Twist Limits

From standard broadcast to ex-
tended microwave installations,
Trylon towers have extreme rigid-
ity to withstand difficult loading
conditions with a wide safety

E :

e it : margin to spare. Each unit is

“tailored” to fit the specific re-
quirements of its application.

Type 3500H—heights to 320 feet
Note the balanced diagonal bracing
which increases the compression
strength and greatly increases resist-
ance to twist.

Type 3600—heights to 520 feet
As shown here, a Trylon 3600 tower
is supporting an FM antenna at 270
feet. All Trylon towers are hot-dip
galvanized after fabrication.

Types 6000—heights to 800 feet
This heavy-duty tower is specifically
designed for minimum deflection with
VHF-UHF television antennae,

Pl.us . . . over 20 years’ experi-

ence in designing, manufacturing,
and installing many types of tow-
ers, rotators, antennae shorting
and changeover switches, and
other antenna specialties.

Trylon Towers are made only by

WIND TURBINE COMPANY

WEST CHESTER, PA.

TELE-TIPS

(Continued from page 52)

TAXES continue to rest heavily
on all of us. On page 3 of this issue,
1652 federal taxes related to the
electronic industries are presented.
Just for the record, the following are
a selected few of the specialized
taxes incurred in the process of add-
ing a measure of pleasure to daily
living.

Beer drinkers ¢ 722,150,000
Card players 7,353,000
Cigarette smokers 1,474,072,000
Fishermen (weekend} 2,857,000
Liquor imbibers 1,621,543,000
Would-be athletes 13,644,000
Women (cosmetics, efc.) 112,892,000

TV FOILS FORGERS!—A
London, England, bank now uses
television to verify signatures ap-
pearing on checks. Due to war con-
ditions the bank in question had to
transfer all its original files to safe
storage in the country. A microwave
beam between the London bank and
the archives enables cashiers to ver-
ify signatures on a 3 x5 inch screen.
Presumably, the kit of an up-to-date
con-man must now include a micro-
wave scrambler!

PERSPIRATION MANUFAC-
TURE may never find a mass mar-
ket, but it has a definite place in
supplying researchers with the ma-
terial needed to study the effects of
perspiration on paint, metals and
other finished surfaces. Scientists at
Minneapolis-Honeywell brew the
stuff synthetically, combining vale-
ric acid, acetic acid, butyric acid—
and, oh yes—a pinch of salt.

TV CLOSED DOWN while the
employees of the Netherlands Tele-
vision station took their annual va-
cation between the second and
eighteenth of August of this year. In
addition to staff holidays, the equip-
ment at the Bussum Studio was
overhauled. Wonder what would
happen if the major U. S. networks
followed the same system!

AUTO TAGS in Florida carry
the call letters of amateur radio
stations instead of the usual mark-
ings. These made-to-order license
plates ($1 extra) combine with the
8-ft. whip and a zealous facial ex-
pression to make the mobile ham
a truly distinctive individual. 73
OM, 88 YL, QRT.

“SOUNDEST ADVICE to any-
one who has ever won an award in
any business is simply this:— For-
get it!"—Sam Goldwyn
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O. H. CALDWELL, Editorial Director % M, CLEMEN.TS, Publisher * 480 Lexington Ave., New York (17) N. Y.

The ““Bending” of the MICROWAVES

Marconi’s Third Great Discovery. His Prophecy of 1932

There is an aspect of the history of great discoveries
that has a way of repeating itself—they are often prac-
tically applied and utilized before the world of science
comes to an agreement on the nature of what has been
“discovered.”

A little over half-a-century ago, Marconi confounded
the science of the time by demonstrating that electric
waves, instead of following the laws that govern light
and travelling in straight lines, could be made to follow
the surface of the earth. He disproved that theoretical
barrier to the usefulness of wireless so positively pre-
dicted by those who then claimed to understand the
“laws of nature.”

While Marconi did not pretend to understand the
phenomenon that he had uncovered, he knew what to
do to apply it practically; and he created the art of
long distance signalling without wires, Years passed
before the world of science reached agreement as to
what it was that he had discovered.

THE GREAT INVENTOR, POINTED THE WAY

We presently find ourselves in the same position with
respect to some of the characteristics of microwaves.
We are utilizing discoveries about the propagation of
those waves, yet without any agreement as to the
mechanism by which they are being transmitted. A
set of circumstances such as this is not in itself too
unusual. But when we look into the origin of the un-
covering of the new phenomenon, we encounter an
arresting fact—that it was once again Marconi who,
making his third basic discovery in the field of propa-
gation, pointed the way for us. It is seldom that a man
makes two basic discoveries, When a man makes three,
his attitude toward problems and his method of work
merit the closest analysis and study.

All too little attention has heen paid to Marconi's
approach and his way of thinking, in part perhaps be-
cause of his own natural reticence, but mainly because
there has been, in this country at least, a widespread
lack of understanding of the facts about Marconi's
discoveries.

My old teacher at Columbia University, Professor
Michael I. Pupin, paid tribute to Marconi's first great
achievement on the gala occasion when the AIEE.

TELE-TECH & ELECTRONIC INDUSTRIES ° Avgust 1953

welcomed him after the historic reception of the letter
“S” at St. John’s, Newfoundland, from the Poldhu

-transmitter in the British Isles. It was my pleasure and

privilege in 1951 to tell the story of Marconi’s second
fundamental discovery—that of the “daylight wave”—
when he found that if “short” waves were made short
enough, the 22-year-old radio axiom that transmission
at night was superior to that by day had to be applied
in reverse.

THE “HERTZ RAYS” OF OLD DO CURVE!

Now it is my purpose to pay tribute to Marconi's
third great discovery, one made some twenty years ago,
but whose significance we are just beginning to appre-
clate—that even the microwaves, or the Hertz rays of
old, curve around the surface of the ecarth and may be
detected far beyond the optical horizon.

In 1932, we find Marconi, with the able assistance
of Mr. G. Mathieu, working with a sixty-centimeter
beam located on high ground in the vicinity of Rome,
testing out for himself once again whether the “laws
of nature” were as they were supposed to be. Once
again we find in his account of his work the same pains-
taking experimentation, the same awareness that he
did not know the answers, although others were already
satisfied that they did. While others extrapolated ob-
servations into theories, Marconi worked with his
apparatus and let the results speak for themselves.

(Continued on page 222)

A guest editorial by Dr. Edwin H. (“Major”) Armstrong,
himself generally accredited as “the most important of all
radio inventors, except Muarconi,” and longtime Professor
of Electrical Engineering at Columbia University. Dr. Arm-
strong has made four basic discoveries that have revolu-
tionized radio, both AM and FM. These are: The regenerative
circuit, which took radio out of the crystal-detector stage;
the superheterodyne circuit, the basic circuit of today’s stand-
ard radio; the superregenerative circuit, used in military,
Jorestry and other ultra high frequency communications, and
frequency modulation, or static-free high-fidelity radio. The
attached comments are excerpts from Dr. Armstrong’s paper
of June 15, before AIEE, entitled “The Spirit of Discovery.”
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RADARSCOPE

Revealing Important Advances Throughout the Spectrum

of Radio, TV and Tele Communications

DEFENSE PRODUCTION

CHANNELLING STRATEGIC MATERIALS—
With last-minute passage by Congress and President
Eisenhower’s signing just before the June 30 midnight
deadline of a bill extending portions of the Defense
Production Act, the government’s mobilization agen-
cies have put into effect the new defense materials
system to channel strategic materials to military and
atomic energy projects. Replacing the controlled mate-
rials plan which had been in operation for the past two
years—and which was felt to be too comprehensive for
the limited controls program the present administration
desires—the new DMS sets up a program that insures
the Department of Defense and the Atomic Energy
Commission sufficient quantities of steel, copper, and
aluminum to meet their production and construction
programs for defense, and places the remainder on the
“free market.” Each producing unit in the three con-
trolled materials industries will be informed of its
share of this defense requirement, and the mills will
then reserve a portion of their total production for
defense orders.

Radio, radar, sonar and other observational equipment atop the sub-
merged conning tower of a modern U. §. submarine, running under
water. The complete outfit of electronic detecting apparatus and trans-
mitters are shown at the left of the extended periscope. In the circle
above is seen the Western Electric SV type radar, which can transmit
radar impulses vertically through 60 degrees and horizontally through
360 degrees. (Official photo, U, §. Navy)
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NEW HORIZON
AUTOMATIC FACTORIES—Remington-Rand Inc.,

has announced development of an electronic computer
described as the forerunner of the “automatic factory.”
The computer, “ERA 1103, makes it possible to apply
automatic processing to a large oil-refinery or chemical
plant. It provides storage capacity up to 17,408 super
speed registers—plus unlimited supplementary mag-
netic tape bulk storage, high operating speed (60 micro-
seconds per unit of addition) and wide programming
versatility. First commercial models will be available for
delivery in 1954, the company said. Other applications
of the computer are for air-traffic control and air de-
fense, aircraft simulation (testing without making ac-
tual models), automatic data reduction, and economic
planning. As applied to refineries and chemical plants
the computer would receive data on processing through
“sensing” devices at various stages in the operation. The
data would be processed in the computer in accordance
with instructions, and used to control manufacture.

ASPECT RATIO
“GOLDEN RECTANGLES” of the movies have

had any standards of “aspect ratios” they ever pos-
sessed now pretty well shattered by the latest demands
of 3-D modifications. (See May Tele-Tech, pages 66-67).
Happily, TV’s own aspect ratio still remains faithfully
4 to 3, or 1.33 to 1. But some of the new 3-D movie
screens go to such extremes as even 2.5 to 1. Old Man
Euclid, back in 300 B.C., defined his classical “Golden
Rectangle” as that oblong having its width to its length
in the same ratio as its length bears to the sum of width
plus length. Thus Euclid’s “Golden Rectangle” figures
out as an aspect ratio of 1.62 to 1,—the only proportion
fitting the old Greek’s definition. Euclid may have been
right, back in 300 B.C. But we prefer to take our 53
TV, strictly 4 by 3!

PUBLIC OPINION
AUDIENCE VOTING—Dr. V. K. Zworykin, of RCA

Laboratories, is working on an “electronic audience-
voting system.” Dr. Zworykin hopes to be able to equip
the standard home television receiver with a button
which, when pressed, will register a vote of ‘yes’ or ‘no’
at the television station. The purpose, of course, is to
get from listeners and lookers their reactions to programs
and issues of the day. Thus, eventually we may have
a national push-button poll, the results of which can
be tabulated automatically by electronic computers at
a central point. In this way, public opinion throughout
the nation could be sampled instantaneously.
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PERSONAL CANADA

SECURITY? — “Will you take a chance, or will
you play it safe? In other words, what is your concept
of security?” asked Don G. Mitchell, Sylvania board
chairman, of a 1953 class of engineering graduates.

“Let me say this much to you: security is not a ‘safe’
iob, nor a good salary. Security comes from achievement,
security comes from doing. Or to put it another way,
the man who takes a chance, probably isn’t taking a
chance at all. In his confident mind, the so-called chance
is really an opportunity, and he will make the most ot
it. To the man who has almost a phobia about security,
any departure from established routine is ‘“aking a
chance.” The net result is that he never is really secure;
he actually is sheltered or isolated, but he is not secure
in the sense that he has the strength which comes from
accomplishment.

“To the engineer looking constantly for new opportu-
nities, will some the reward of professional attainment.
When the going gets rough—and it surely will—just
relax, search your soul, and say to yourself: ‘The answer

y»

is somewhere, I’ll work until I find it".
SUPER POWER TV
LOOKING TO THE FUTURE, the American

Broadcasting Company plans to squeeze every kilowatt
allowed by the FCC, from the antennas of its five tele-
vision stations. The ultimate installation of 50 KW trans-
mitters at WJZ-TV, WBKB, WXYZ-TV, KECA-TV and
KGO-TV, will make Channel 7 a favored channel in
their respective cities. Specifically planned to make ABC
television operations the most up-to-date in the country,
all their associated equipment will be capable of han-
dling NTSC color-television as well as the full band
width of high fidelity monochrome transmission. ABC
pioneered “fill-in” radiation from its high-gain antenna
on Mt. Wilson and now has designed new downward ra-
diation antennas to insure that the new multi-hundred
KW radiators provide optimum field-stregth to all parts
of their service areas.

EDUCATION
ENERGETIC WRITERS of correspondence courses

in almost every field, including radio and TV, met re-
cently in Washington at the National Home Study Coun-
cil’'s annual convention. Anyone who thinks that home
educators are poor speakers who rely solely on type-
writers for effect should have heard the extremely lively
discussion that followed the submission of every topic
on the agenda. In particular the plan to set up an ac-
crediting board met with a very enthusiastic reception.

TELE-TECH & ELECTRONIC INDUSTIRIES * August 1953

OUR NEIGHBOR north of the border, larger in land
mass than the United States, and smaller in population,
also gets by with many fewer stations in its networks
than does the United States. The Canadian English-
language network comprising sixteen medium frequency
stations has a total power of about 385KW and the
French-language network consisting of three medium
frequency stations has about 61KW. Five FM stations
and eleven short wave stations radiate the domestic
programs together with twenty-seven local 25-watt re-
lay stations. Sackville, New Brunswick, utilizing seven-
teen frequencies provides high frequency transmissions
to foreign countries.

Bell Telephone Lahoratories’ Dr, William Shoackley (left), whe directed
the research leading to the invention of the #iransistor, discusses the
erystal structure of semi-conductive materials with Dr. Walter H. Brattain
{center) and Dr. John Bardeen, inventors of the point-contact transistor.
Below are shown some experimental models of the transistor. Because
of their extremely small size and infinitesimal power requirements, thase
rugged amplifiers and oscillators have opened up many new electronic
possibilities. June 30 was the fifth anniversary of Bell Lab’s announce-
ment of the transistor.
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pact of Electronic Research

Will the Wesi Coast become a future national research and develop

and ideal vear-round climate are among factors given to support

By Dr. A. M. ZAREM

Manager, Los Angeles Div., Stanford Research Institute,
621 S. Hope St., Los Angeles, Calif.

ANY of us have the feeling that
this thing called the electronic
industry can only be very vaguely
defined. This is undoubtedly a great
convenience to those of us who deal
in “facts and figures” and find it
necessary to describe the growth of
the industry. Almost anything writ-
ten on the subject is certainly open
to question. Particularly in the
West, where expansion is occurring
so rapidly, there is a real scarcity
of up-to~date data. It appears that
only generalities are safe!

It would be an easy matter to put
together a series of charts and dia-
grams on the growth of the Western
electronic industry, which would
impress even a careful reader, but it
seems to me that such figures, how-
ever glamorous, will not reveal the
true significance of the changes that
are taking place in the West and na-
tionally, and how they influence the
electronics industry here. The un-
derlying reasons for the enormous
expansion of electronic activities are
simple, basic and interesting and
they point dramatically to what can
be expected in the future—granted
an overall national healthy economic
development.

Indwusiry Beginnings

The electronic industry, as we
know it today, developed from the
invention of the three-electrode
vacuum tube by Lee DeForest in
1906. In the West, the beginnings
can probably be best taken to be
approximately 1927, when the ad-
vent of sound motion pictures
opened a new era of entertainment.
Previous to that time the industry
was extremely small, amounting
only to a few radio manufacturers
who were viewed with “tolerance”
by their larger brothers in the East.
The growth of electronic activity in
the West from 1927 to 1940 was re-
lated to the general increase of ac-
tivities in the aircraft and entertain-
ment industries, which in turn stim-
ulated the population increase that
occurred during that time. The
enormous tmpetus given the indus-
try by the armament program for
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DR. ZAREM was Valedictorian of his cdass
when graduated from the lilinois Institute of
Technology with a B.S. in Electrical En-
gineering. California Institute of Technology
awarded him «a doctorate Magna Cum
Lavde in 1944, After receiving his Ph. D.,
Dr. Zarem became a research and develop-
ment engineer for Allis-Chalmers, where he
invented an automatic oscillograph with
memory.

In 1945, he returned to Cal Tech as a
research group leader for the Manhattan
District Project. After heading the basic
resedrch for the Electronics Section of the
Navai Ordnance Test Station at Pasadena,
he became head of the Electricity Section
of the newly-formed Physical Research
Division of the Navy. In 1947, he designed
a shutter and means for obtaining phoios
with sub-microsecond exposure times. In the
same year, he invented what the Navy has
nameed the “Zarem Cameva.”

In 1948, the national elecirical engineer-
ing henor society Eta Kappa Nu selected
Dr. Zarem as ‘“‘The Quistanding Young
Elactrical Engineer of the U. 5." Two years
later, the U. S. Junior Chamber of Com-
merce chose him as one of “America’s Ten
Quistanding Young Men.” Professionally
very active {well over a dozen professional
societies), and highly community-minded
{(numerous <civic organizations), he finds
time to write an impressive number of

technical and semi-technical articles. As
chief administrative and scientific repre-
sentative of Stanford Research Institute in
Southern California, Dr. Zarem has con-
cerned himseif directly with the major prob-

lems facing the future development of that
region.

World War IT and the Korean situa- .
tion since then has perhaps best
been described by a visiting scientist
from France. During a tour of labo-
ratories in Southern California he
was heard to mutter at frequent in-
tervals: “Fantastic! Fabulous!”

A realistic evaluation of the
growth and possibilities of this “lo-
cal” industry does not become ap-
parent merely by recording the in-
crease in the number of workers
employed or square feet of manu-~
facturing space or any of the other
ordinary factors by which such
developments are characteristically
described. A real feeling for this
growth can only come when one
recognizes the many logical reasons
that could have been given for such
growth NOT to have taken place.

Wesi Compeling With East

When one frankly evaluates the
disadvantages, the hardships and the
economic difficulties which have
been either ignored or surmounted,
only then does the true force be-
hind the development of the elec-
tronic industry in the West become
visible. That electronic equipment
manufacturers in the West might
some day be competitive with the
vast productive centers of the East,
was unthinkable just a few short
years ago.

To begin with, the West is a rela-
tively sparsely populated area. It
has only recently developed a pop-
ulation base sufficiently broad to
provide a market that will support
its own industry. In addition to be-
ing located at great distances from
the primary markets in the United
States, this area is relatively isolated
from the rest of the country.by a
physical and practical barrier in the
form of mountains and shipping
costs, and by a mental barrier in the
form of attitudes of management in
the East. The possibilities of an in-
tegrated development of industry in
the West are only now beginning to
be recognized in the East. These
barriers are very real, but there is
every reason to believe they will be
submerged in the rising tide of
Western population.

Since population is one of the
niost dynamic factors in the devel-
opment of any area, an examination
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on the Development of the

oS

ment center? Availability of engineering personnel, modern planis,
this view, West Coast production making inroads on national markets.

of growth in population in the West
and the trends are worthwhile. The
population of Washington, Oregon
and California together in 1900 was
approximately 2,400,000, in 1940 it
was 9,700,000, in 1950 it was 14,000~
000 and it is estimated today to be
close to 16,000,000! Most of this
growth occurred in the State of Cal-
ifornia, for which the figures are:

1900 .................... 1,400,000
1940 . ... ... .. ... ... 6,900,000
1950 ... ... 10,600,000
Today . ....... .. .. ... ... 11,759,000

40% or 4,700,000 of the people in
California reside in Los Angeles
County alone! Less than 50 years
ago, there were more animals in
Los Angeles County than there were
people. Now, more TV sets have been
sold in Los Angeles than there are
telephone subscribers in the area.

While the population of the
United States, in the interval from
1940 to 1950, increased by 14.59, the
population of the three Pacific states
increased by 48.89 and the popula-
tion of California increased by
93.3%. The end is not yet in sight. In
fact, according to Dr. J. Philip Warn-
ette, editor of the Michigan Busi-
ness Review, California will be the
most populous state in the Union in
1970. At that time (Heaven help
us!) it is estimated the population
will be 21 million people. Past ex-
perience has shown that this figure
may even be pessimistic. It has been
said, and perhaps not in jest, that
the West is going to become a pretty
great place if the population of New
York and Illinois hold out!

The West is not only a very large
place, it is a very rich place in natu-
ral resources. In standing lumber
reserves, in potential hydroelectric
power, in agriculture and in miner-
als, mining and petroleum prod-
ucts, it occupies a dominant position
in the national economy. The stable
support of a rapidly growing popu-
lation can only continue to be eco-
nomically healthy in this area by a
consistent increase in its ability to
create wealth.,

New Wealth

The creation of new wealth is ac-
celerated by the development of
new products, new processes and
new techniques for effecting the
conversion from raw resources to
finished products. The source of
these processes, products and tech-
niques is research., Ewery dollar
spent on research and development
in the West today can be viewed as
insurance that we will attract the
new industries of the future.

Many of these industries are mo-
bile—that is they can be located
anywhere and are not physically re-
stricted to occupying any peculiar
geographic location, either because
of source of supply or other factors.
Some examples are: plastics, scien-
tific instruments, radio eguipment,
electrical devices, etc. The fact is
that many industries could have
started in places other than they
did. A close examination reveals that
in many instances the areas in which
industries have grown were fortui-

tously chosen or came about by ac-
cident. Once an industry locates,
however, it becomes a part of a vast
interwoven fabric which creates an
attractive climate for the location of
other related industries.

At the basis of the establishment
of such industries somewhere is a
man, who sees a need and is willing
to take a chance. The phenomenal
lure of the West for trained people is
therefore bound to have its impact
on the future of the Western elec-
tronic industry. Indeed there was a
time when graduates in electrical
engineering from Western universi-
ties had no choice but to go East to
earn a living. This situation has long
since changed. The West now utilizes
the skills of all it trains and many
many more, as we well know. It is
this consistent attraction of skilled
people which assures the basic suc-
cess of industry in the West. More
specifically, the electronic industry
which has sprung from activities in
the research laboratory is not only
sensitive to the surge of technology;
it is leading it. The products of to-
day were the laboratory curiosities
of yesterday. Since our future
frontiers are scientific rather than
geographic, it is important to recog-
nize the scientific vitality developed
in this area by the great Western
universities. The production centers
for the electronic industry all clus-
ter about universities—and this is
no accident!

But science is one thing and pro-
duction capacity and markets are

(Continued on page 172)

GROWTH COMPARISON — U.S. and WEST COAST
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Statistics compiled by TELE-TECH & FELECTRONIC INDUSTRIES show how
population for the three Pacific states has risen from 13,657,000 in
1946 to 16,000,000 in 1953, while U.S. rise has been from 139,893,000
to 158,300,000. Power generated {kw-hrs} rose from 30,501,000 to
60,525,000 for West; 223,178,000 to 428,565,000 for U.S. Estimates

12,000 1o 56,000;

for personnel employed in electronic industries in West climbed from
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for W.S. increase for seven years woas 220,000 to
530,000, During 1952, four new electronic glants and 16 expansions in
Los Angeles area cost $4,627,547. In San Francisco region, 42 new
plants costing $3,336,000, and 52 expansions costing $12,491,742 hove
been mude since 1945
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Electronic-Acoustical Devices

By JOHN K. HILLIARD,
Chief Engineer
Altec Lansing Corp.
9356 Santa Monica Blvd.
Beverly Hills, Calif.

HE science of acoustics and its

application is now occupying a
major role in the field of medical
electronics. Research and develop-
ment are already undertaken or
seriously being considered in the
following fields:

1. Study of the heart and the cir-
culatory diseases.

2. The use of a microphone probe
tube to locate deepseated arteries as
an aid to neuro-surgery.

3. Shock or blast effects on exper-
imental animals.

4, Improved communication sys-
tems and X-rays as an aid to sur-
gery.

5. A study of the impairment of
hearing as a result of high industrial
noise.

6. Study of impairment of hearing
and rise of stress from high noise
levels in military operation.

Heart Stndies

Electrical stethoscopes using the
small condenser microphones make
it possible to pick up and amplify

Fig. 1:

Microphone stethoscope attachment

heart sounds so that a large group
can listen simultaneously, as well as
record these sounds on magnetic
tape for later evaluation. (Fig. 1.)

The stethoscope attachment con-
sists of a small plastic bell-shaped
cup, approximately 1.5 in. in diame-
ter. The small end of the cup is
clamped around the microphone and
an airtight seal is effected with a
rubber gasket. A very small hole is
provided in the side of the cup to
relieve the suction effect when it is
applied to the skin. Fig. 2 is a photo-
graph of the microphone attached to
its 157TA base, which contains the
cathode follower tube. The stetho-
scope attachment is mounted on the
microphone by means of the threads
directly below the perforated cap.

The acoustical stethoscope gener-
ally used is efficient only at the
lower frequencies. The higher fre-
guencies are attenuated by the small
rubber coupling tubes and are not
audible. The electrical stethoscope is
capable of reproducing all of the
frequencies within the range of hu-
man hearing and thus reproduce
sounds not heard in the acoustical
stethoscope.

Dr. A. Graybiel, Director of Re-
search, Acoustic Laboratory, U. S.
School of Aviation Medicine, Naval
Air Station, Pensacola, Florida, sug-
gests an intermediate technique to
accustom the physician to the addi-
tional sounds transmitted by the
electrical stethoscope. The method is
to pick up the vibrations electrically
and reproduce them over a loud-
speaker. This allows the listener to
hear the sound directly or through
the acoustical stethoscope, which is
held within two feet of the loud-
speaker.

Fig. 2: Condenser microphone attached to

It is believed that the use of the
electrical stethoscope in the operat-
ing room will help both the operat-
ing surgeon and the anesthetist to
monitor the heart continuously dur-
ing the operation. It appears to be
especially valuable to the anesthe-
tist since it his duty to maintain
the proper amount of anesthetic, de-
pending upon the patient’s response.
It notifies him of any change in the
condition of the heart.

At the present time there is an
acute shortage of nurses and it often
becomes necessary for one nurse to
attend as many as five patients si-
multaneously in the recovery room.
It is being planned to provide an
electrical stethoscope for each pa-
tient during recovery period so that
a single nurse can continuously
monitor their condition and should
they move or regain consciousness,
it is instantly recognized. Often-
times the rate of heart beat ap-
proaches 300 beats per minute which
is difficult or impossible to count,
and it appears practical to provide a
counter which will continuously in-
dicate the rate on some form of
indicating meter.

Fluids in Aréeries

Dr. Stacey at Ohio State Univer-
sity is conducting experiments to
measure the propagation constant of
fluids in arteries. The technigque con-
sists of driving the artery by a small
loudspeaker system and placing a
small condenser microphone at the
opposite end to measure the trans-
mission characteristics. Depending
upon the size of the artery used,
either the entire microphone, which
is approximately 0.6 in. in diameter

base, which confains cathede follower tube
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in Medical Research

New microphone aids facilitate heart studies.

Ulirasonie radiations locate ftumor cells. Audi-

tory loss in industry and milifary investigaied

or small probe tubes 0.1 in. in di-
ameter are used.

In some phases of neuro-surgery,
it is necessary to anesthetize a
deepseated artery in the neck. The
surgeon often finds it difficult to lo-
cate this artery and it has been pro-
posed to use the small probe tube
to localize the artery by observing
its sound. The probe tube will be
equipped with a hypodermic needle
in its center and after determining
the exact location of the artery, the
hypodermic needle can be used to
administer the anesthetic.

Rescarch is now in progress at the
Acoustic Laboratory at the Massa-
chusetts Institute of Technology on
the detection of brain tumors by su-
personic methods. The general pro-
cedure is to immerse the head in a
pan of water and excite the water
with ultrasonic radiation. Beams of
ultrasonic  energy approximately
the size of a lead pencil are directed
through the head and the area is
scanned. It appears that there is less
abscrption in tumor cells than nor-
mal cells. Ultrasonigrams are made
so as to have a permanent record of
this absorption.

Dr. Benedict Cassen, Atomic En-
gineering Project, University of Cal-
ifornia at Los Angeles, has con-
ducted experiments on animals to
determine the biological effects of
blast or shock waves, ranging from

5 to 30 psi, which is equivalent to 50
pounds of TNT at 10 feet. Live ro-
dents were suspended on a flat met-
al sheet with their feet outstretched
and taped to the sheet. The animals
were spaced at the proper distances
so as to be subjected to the range of
shock indicated above. Two types of
shielding were employed. One type
protected the thoracic areca and the
other protected the head. When us-
ing shielding only on the thoracic
area, the tests indicated that very
little protection was afforded. A
shield over the head alone was
found to give considerable protec-
tion from the shock.

Shoek Eiffects on Lungs

Immediately after the exposure,
the animals were guillotined and the
lungs removed for inspection. In the
case where only the thoracic area
was shielded, the lungs were found
to be highly edematous, hemor-
rhagic, and enlarged to two or
three times their normal size. When
the shield was placed around the
head, however, this enlargement of
the lungs was reduced approximate-
ly 309%. This suggests that the cen-
tral nervous system directly controls
the effect of this lung damage.

Other experimentation includes
the use of a 1 mm bore probe tube
to measure the internal shock pres-

Fig. 3: Bore probe tube, 1 mm in diameter, for measuring internal shock pressures in animals
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sure in animals. (Fig. 3.)

In bone surgery metal pins are
often deflected when being inserted
and it is anticipated that an X-ray-
TV link will facilitate the appraise-
ment of these pins. It is proposed to
monitor the procedure with X-ray
and relay this to the TV chain so
that the operating surgeon can view
the TV tube in order to determine
the exact position of the pin.

Another phase for the use of the
X-ray-TV link is in an emergency
operation for the removal of foreign
elements which have been swal-
lowed. In a typical case of a child
who may have swallowed a safety
pin, the usual procedure is to place

20— !

60 |~

80

MEARING  LOSS (0ol

Fig. 4: High noise levels cause heuaring loss
above 1 KC, with greatest fraumoa around 4 KC

the child under an anesthetic and
take several X-rays. After they are
developed and dried, the radiolo-
gist goes through the sterilization
procedure and advises the operating
surgeon in the operating room re-
garding the position of the foreign
object, entailing a delay of approxi-
mately fifteen minutes, while the
patient is under anesthesia.

Tt is proposed to have the radiolo-
gist remove the wet film from the
plate, place it in the TV camera and
then have it reproduced beside the
operating table in the operating
room.

By means of an inter-communi-
cating system, the radiologist can
then point out the significant factors
regarding the location and removal,
while he is still in the X-ray devel-
opment room.,

Hearing Loss in Industry

The loss of hearing to personnel
operating and testing equipment in
factories today is considered to be a
liability which management must
evaluate to provide protection for
the worker. It is estimated that large
sums are now involved in legal ac-
tion, resulting from claims on loss
of hearing. Drop forges, trip ham-
mers, riveting and the testing of jet
engines develop sound pressure lev-

(Continued on page 142)
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By GEOFFREY POST

Senior Development Engineer*
Servomechanisms, Ine.

El Segundo, Calif.

HE basic concepts of Cybernetics

are interlinked with the action
of feedback. This notion forms the
‘main analog control element of any
control or communication device and
can be defined as the control of a
unit on the basis of its actual per-
formance rather than its expected
performance.

The next concept of importance is
that of entropy, a fundamental of
current thought in thermodynamics,
whose statistical definition is a
measure of information in the infor-
mation theory of Weiner and Shan-
non. This entity is linked with
the main digital control elements of
a communication and control sys-
tem.

A third fundamental idea is that
of teleology, the philosophy of which
differentiates between devices
which are controlled with feedback
and without feedback. This essen-
tially is the difference between
closed loop and open loop servome-
chanisms, though much more fun-

TABLE I:

NON-HUMAN SYSTEMS

1. o sensing device to indicate deviafion
from static goal

2. an amplifier
3. central controller to set goals

4. power actuator elements
. damping elements

o un

. frequency selective networks

7. relaxation oscillator
8. oscillator

TELEOSTATIC ANALOGIES

HUMAN SYSTEMS

1. a sense organ; proprio-, intero-, and
extero-ceptive
2. summation of subliminal impulses to

reach threshold level in the cenfral

nervous system.

3. affective tone in the cells of the central
nervous system

4, muscles and glands

5. physiological inhibition

6. inhibition and facilitation due to filter
properties

7. heart hydro-mechanical action

8. physiological nervous disorder

TABLE Il: TELEODYNAMIC ANALOCGIES

NON-HUMAN SYSTEMS

storage eiements and predictive filters
synchronization

relays and gates of logical circuitry
computer programming

scanning circuitry

[o BN S, B S SV N

circuit disorders

teleological mechanism is described
as a controller which is purposeful
and employs feedback in the nega-
tive sense, the soul of firm control.
A further differentiation is some-

damental in its generalization. The times employed when describing
SINUS
RELAXATION
OSGILLATOR ' I R 2R
NTRIGULUW ELECTRO~
TIME RELAKATION |—»{ [ILTER GARDIO-
DELAY oSCILLATOR CIRGUIT GRAPH.
AURICULUM C Ne
RELAXATION
OSCILLATOR @
Fig. 1: Diagram of heart simulator. Qutput read on electrocardiograph is similar to human heart
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COUPLING SELECTOR. Lﬁ— I
MONITOR
GATE GATE GATE | eate| ____ [eate
2 23 34 45 N-1} N
SERVO SERVO SERVO SERVO _________L_ SERVO
] 2 3 4 *N"
ouTPUT I
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Fig. 2: Block disgram of a production synthesizer or automatic factory without power supply

54

HUMAN SYSTEMS

memory and reflex

temporal organization of responses
neuron structural organization
purposes, goals and ideas

visual cortex, memory scan

R N

functional psychoses

teleological devices, and that is clas-
sification as to goal, a unifying ele-
ment between analog and digital
systems. The goal is defined by its
dynamics.

A normal servo system which uses
an error signal to maintain a de-
sired state whether it be tempera-
ture, speed or voltage, depending on
its command signal, has a stationary
goal decided by its input. That is, for
any given period a certain state is
to be maintained which is relatively
constant and static. This fixed goal
servo can be called a teleostatic
servo system. On the other hand, a
logical digital computer will make a
multitude of decisions in respect to
varied inputs. This moving goal
gives it the name of teleodynamic
servo system and intuitively implies
more generality since in the spe-
cial case, a static goal can be
achieved.

Combination of Systems

The combination of teleodynamic
and teleostatic systems form a union
of logical decision and physical reg-
ulation which can perform any
number of desired functions ap-
proaching the human communica-
tion and control system in its gamut
of behavior, exceeding the human
in speed of operation but not in com-

*Mr. Post is also Research Director of Gen-
eral Cybernetics Assoc., P. O. Box 987, Bev-
erly Hills, Calif.
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Applied metheds show promise for early fulfiliment in
automatic factories, fire control, nuclear power gen-
eration and medical research. Analogies between
human and non-human systems aid understanding

FISSION
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N—SO&URCE NEUTRON ENERGY MATTER
AMPLIFIER GUN EXCHANGER| DIFFUSER
= SOURCE o= ISOLATION HIGH DC HIGH
a - —“oc
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8- ngRCE B- L ISOLATION LOW DG LOW
AMPLIFIER SERVO 4 STAGES VOLTAGE bc
INVERTER AC
- S%URGE HE TERODYNE] ISOLATION FREQUENC .
MPLIFIER MIXER STAGES DIVISION
X— RAY
GENERATOR

Fig. 3: Nucear type power supply system for use with automatic factory shown in Fig. 2
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Fig. 4: Inner leop of automatic fire control system without automatic range tracking

plexity of coupling or circuitry.
The manner of application of cyb-
ernetics is simply the resolution of
the problem in terms of the quanti-
ties of control and communication,
ferreting out wherever possible all
the desired goals, possible inputs,
noise, disturbances and information
storage needed. One can develop

from the knowledge accumulated a
generalized transfer function whose
equivalent physical design will rep-
resent the maximum desired per-
formance and behavior of your sys-
tem. This implies that the design of
an automatic control system for air-
craft which will perform in its most
efficient sense must include in the

TELE-TECH & ELECTRONIC INDUSTRIES ¢ August 1953

www americanradiohistorv com

control loops every dynamic ele-
ment aboard and related intercou-
pling in such a manner to produce
continuous coordination.

As the complexity of these feed-
back systems increases, there un-
folds the new problem of disorders
which exhibit both “physiological”
and “psychological” natures. This
portends of great difficulty of
analysis without extensive study. A
“physiological” disorder in a non-
human system is the failure or
rupture of an element and in gen-
eral is not troublesome of diag-
nosis. However, the radiation and
induction from closely coupled dy-
namic loops whose frequencies of
operation can produce instability
manifestations which can show phys-
ical harm yet defy proper analysis
or substance until the notion of feed-
problem of psychological disorder is
already extant in the digital com-
puter field though still evoking more
amusement than understanding. It is
an omen of the future that even ma-
chines can be neurotic.

Medicine and Psychology

Of all the fields of human endea-
vor, the field that we know or un-
derstand the least, most paradoxi-
cally, is that of human medicine
and psychology. Here is involved an
abundance of teleodynamic and tele-
ostatic automata and it is here that
Norbert Weiner chose to begin some
of his work in the fleld he was to
name Cybernetics.

Mechanistic theories of medicine
have existed from earliest recorded
history and had no real integration
or substance until the notion of feed
back arrived. Disorders are related
quantitatively as well as qualita-
tively to the diseases of the teleo-
static and teleodynamic systems in-
volved. This has led to the idea of
a ‘“‘diagnostic cumputer” which is
currently under design. Some of the
analogies being used are presented
in Table I and Table II.

Some of the assumptions made in
the use of the analogies to human
systems are the following:

(1} The operation of the life proc-
esses proceeds under control
of masses of feedback mech-
anisms whose central control
elements are guided by deci-
sions of a computer assembly
in the brain whose program
in turn is a group of pur-
poses, goals and ideas.

(2) These purposes are multi-ele-
ment arrays which are de-
rived by the computer on the
basis of past experience, he-
redity, environment and phys-
{Continued on page 152)
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FM'd  with
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Fig. 1: QK-174C magnetron oscillator delivers at least 50 watts to 52-ohm coax output

By DAVID P. KENNEDY
Raytheon Mfg. Co., Waltham 54, Mass.

HE QK-174C magnetron oscilla-

tor is a high powered C-W tube
capable of delivering a minimum of
50 watts of r-f power to a 52-ohm
coaxial output cable. (See Fig. 1.)
Unlike the radar magnetron, it is
frequency modulated by the use of
a modulating element called a halo
cathode., The magnetic field required
for the operation of this oscillator is
obtained from a permanent magnet
which is an integral part of the tube.
Alr cooling was used in the design
of this tube in preference to water
cooling, which is used in many of
the high powered microwave oscil-
lators. By the addition of cooling fins
to the external surface of the anode,
adequate cooling is obtained from
blower systems of modest capacity.
Operation in any of the TV relay
channels between 1990-2110 MC has
been made possible by incorporat-
ing a mechanical tuning system ca-
pable of providing continuous tun-
ing throughout this band.

The magnetron anode, Fig. 2(a),
consists of 12 vanes mounted on the
inner surface of a copper ring to
form 12 resonant cavities. Two cir-
cular straps at the center of the
anode connect alternate vanes in a
manner which is electrically equiv-
alent to connecting 12 resonant cir-

cuits in parallel. An indirectly
heated cylindrical cathode is
66

mounted concentrically through the
anode in a plane which is parallel to
the magnetic flux lines. The anode
being at a high positive potential
with respect to the cathode will ex-
ert a force on the cathode emission
which is perpendicular to the mag-
netic flux, causing the electrons to
follow a path resulting from the two
forces.

The electron trajectory pattern,
Fig. 2(b), indicates that there is a
bunching of the electrons in their
flight between the cathode and the
anode due to the high r-f potentials
that exist between the vanes of the
resonant cavities. The geometrical
pattern formed by the electrons re-

Fig. 2: {a) Magnetron anode has 12 resonant
cavities formed by vones mounted on copper ring

A >0-Watt kM

High powered c¢w tube, operating in con-
junction with mechanical tuning system,
funes continuously through 1990-2110
MC range and is the heart of new TV
microwave relay system. Transmitter is

‘““halo’”’ cathode emission

semble the spokes of a wheel rotat-
ing at a speed proportional to the
Irequency of oscillation.

The operating frequency of the
magnetron oscillator is primarily es-
tablished by the physical dimensions
of the anode resonant cavities. A
metallic object placed near these
cavities will, in effect, alter the di-
mensions causing a change in the
frequency of oscillation. In practice,
a tuning ring placed at one end of
the anode is attached to a driving
mechanism to change its position
with respect to the vanes, thus pro-
viding continuous tuning of the os-
cillation frequency.

Eleetron Cloaud

Frequency modulation of this os-
cillator is accomplished by propo-
gating an electron cloud through the
resonant cavities. Electrons within
the inner cavity space will change
the dielectric constant between the
vanes, resulting in a change of the
resonant frequency in proportion to
the cloud density. A disc shaped
cathode, called the “halo cathode,” is
used as a source of frequency mod-
ulating electrons. The halo emission,
being parallel to the magnetic field,
will be forced to travel between the
vanes terminating in the tuning

Fig. 2: (b) Electron trajectory pottern shows
bunching caused by vanes’ high r-f potentials
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Magnetron for Relay Nerviee

mechanism area. Modulation of the
oscillation frequency is obtained by
modulating the halo to anode poten-
tial which will introduce a change
in the cathode emission density.

The r-f power generated within
the anode is coupled to a 52-ohm
coaxial line by the use of a coupling
loop inserted into one of the cavities.

From this brief description of the
operation of a magnetron oscillator
it can be seen that the two predom-
inant factors influencing the oscilla-
tion frequency are the physical
dimensions of, and the electron den-
sities within the anode. Thermal ex-
pansion of the copper components
used in the construction of this anode
block is the principal source of un-
wanted changes in the anode di-
mensions, A thermostat attached to
the external body of the magnetron
can be used to switch the blower
motor, giving adequate control over
the anode temperature to reduce
frequency instability due to thermal
expansion to a satisfactory value. A
holder has been provided on the
anode body for the insertion of a
thermostat for this purpose.

The second factor which can in-
troduce frequency instability is var-
iations in the electron densities
within the anode. This could be a
result of changes in the line voltages
supplying the heaters or anode volt-
ages for the oscillator. To eliminate
this possibility the high voltages for
the magnetron are supplied through
a series pentode which offers a high
dynamic resistance to the load. In
this manner, with adequate feed-
back, the power supply will be high
impedance or constant current
source for the magnetron oscillator
and, at the same time, operate as a
current regulator for wvariations in
line voltages. Using the above pre-
cautions, unwanted variations in the
oscillation frequency can be reduced
to less than =1 mc.

Voli-Ampere Characteristic

A factor that must be considered
in the application of this magnetron
to a microwave communication sys-
tem can be seen in its volt-ampere
characteristic, Fig. 3. This curve rep-
resents a plot of the voltage that will
be found across the magnetron
when a given current is applied. The
slope of this curve represents the
dynamic resistance that the mag-
netron will present to the power
supply during operation. Since this

curve has a negative slope in the low
current region, precautions must be
taken to insure that oscillations do
not take place between the high
voltage power supply and its mag-
netron load.

If a horizontal line is drawn across
Fig. 3, through the negative resist-
ance region, the points of intersec-
tion represent the currents that can
be drawn by the magnetron. In this
case there are three points of in-
tersection which are the positions
where the magnetron can be oper-
ated. This implies that the magne-
tron loading a constant voltage or
low impedance power supply may
be unstable. If a vertical line is
drawn on Fig. 3 representing the
current supplied by a constant cur-
rent or high impedance power sup-
ply, there will be only one intersec-
tion with the volt-ampere curve,
showing that the system is com-
pletely stable. In practice, a high
voltage power supply having an im-
pedance of 2500 ohms or greater, has
been found satisfactory for opera-
tion of this magnetron oscillator.

TV Relay Sysiem

The television relay system, de-
signed in conjunction with the
QK-174C magnetron, has been des-
ignated the RTR-~1C, Fig. 5, 6. The
transmitter, making use of the mag-
netron oscillator, is capable of trans-
mitting television signals over
greater distances than has been pos-
sible in the past with commercially
available microwave communication
equipment.

The block diagram of Fig. 7a, in-
dicates the basic components of the
RTR-1C transmitter. The QK-174C
magnetron oscillator obtains its
power from a high voltage constant
current power supply of the type

ANODE VOLTAGE
T T T T

1 L L L L
ANODE CURRENT

) —

Fig. 3: Magnetron volt-ampere characteristic

shown in Fig. 4. This circuit is cap-
able of delivering to the magnetron
a current of 150 ma. at a potential of
approximately 1800 v. Modulation
of the halo cathode is accomplished
by placing a type 4D32 pentode in
series with this frequency modulat-
ing element. This pentode, having a
high dynamic plate resistance, will
maintain a constant halo current for
variations in the magnetron, while
changes in the line voltage are cor-
rected by operating this circuit from
a voltage regulated power supply.
The video signal is supplied to the
halo cathode through the grid of this
4D32 modulator stage. The video cir-
cuit used to drive the modulator is
capable of amplifying a 0.5 v. input
signal to a level of 30 v. which is re-
quired for full modulation of the
magnetron. The video bandwidth of
this amplifier is in excess of 6 mc
resulting in a high resolution picture
having a low amount of overshoot.

In the RTR-1C transmitter, Fig.
5, the magnetron, located on the sec-
ond panel from the top, is mounted
in an air duct which directs the
blower output across the cooling fins.

QR-174C

=

e

TO H.V. 2
RECTIFIERg_

& FILTER

J ‘

E

Fig. 4: High impedance power supply for QK-174C employs feedback resistance in cathode cireult
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MAGNETRON

Fig. 5: In RTR-1C transmitter, magnetron is
on second panel from top, video amp adjacent

The video amplifier and modulator,
mounted on a subassembly, are
found adjacent to the magnetron
eliminating the necessity of long vi-
deo cables within the transmitter.
The high voltage power supply cur-
rent regulator and filter circuits are
loeated in the assembly immediately

(Continued)

e e
mm% e o

P o
s A A
e B

Fig. &: In RTR-1C receiver, oscillqtor, Tst §-f
and mixer are at top, video amp ot cenfer

below the magnetron panel.

A low capacity feed is used be-
tween this power supply and the
magnetron to insure stability when
a negative resistance is present. The
high voltage rectifier, located in the
fourth assembly from the top, is ca-
pable of delivering 2200 v. to the

regulator and filter panel. The pri-
mary control ecircuits such as over-
load relays, primary switching and
high voltage variac are located in
this assembly, Beneath the high volt-
age rectifier is a voltage regulated
power supply for the video ampli-
fiers and modulator. The upper
transmitter panel, Fig. 5, contains a
calibrated cavity wavemeter for ad-
justment of the magnetron center
frequency.

FM Reeceiver

The wide band frequency modula-
tion receiver used in this television
relay system, Fig. 6 and Fig. 7Th,
makes use of the 2K28 reflex kly-
stron for a local oscillator. The crys-
tal mixer output is used to drive a
wide band i-f amplifier having a low
noise cascode input stage. This i-f
amplifier has a passband of the over-
coupled type with a bandwidth of
17 mc between peaks, and a peak
to valley ratio of approximately 1.5
db. The limiters used in this receiver
are of the plate limiting variety and
have been found to be capable of a
high degree of AM rejection when
the modulating frequency exceeds 8
Mc. At the input to the first limiter
crystal diode is used to develop a
de proportional to the carrier level.
This dc level is amplified and used
as an automatic gain control biasing
voltage for the receiver. In this way,
the carrier input level may be kept
at an optimum value at the first lim-
iter grid. A change in the carrier
level between 70 and 50,000 uv. to
the input of the i-f amplifier will
result in a level change from 1 to 2

" volts at the first limiter grid. The

automatic gain control circuit will
insure that an adequate degree of

- limiting is available during fades, or

over a wide variety of propogation
paths without the need of a manual
adjustment. The limiters are fol-
lowed by a wide band FM discrim-
inator and video amplifier. The video
output of this receiver is available
at two coaxial terminations provid-
ing a program feed and a local mon-
itoring line at the same time.

Fig. 7: (a) Block diagram of relay transmitter using QK-174C magnetron. (b} Receiver in RTR-1C system employs 2K28 reflex klystron oscillutor
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Reactanee Chart Calculations

New modifications bring reactance chart up-to-date o3

for radio-TV-electronic industries; permit rapid so-
fution to at leasi 15 interdependenti equations.

By CHESTER W. YOUNG

Sr. Research Engineer
Consolidated Vultee Aircraft Corp.
San Diego 12, Calif.

LTHOUGH the reactance chart
has been used for so many years

that is is almost as common as graph
paper, there are some new modifi-
cations which bring it up to date for
the radar-TV-electronic industry.
There are at least 15 interdependent
equations which can be solved with
the accompanying chart to save
many many hours of tedious calcu-
lations. The dependent variables to
be determined are as follows:

1. Inductive Reactance

2. Capacitive Reactance

3. Resonant Frequency

4. Bandwidth of a Tuned Circuit

5. Load Resistor for a Parallel
Circuit of Given @

6. Circuit Q

.

375001

600yt 0-2u sEC

1.5x10-'0

5000 Touut ‘(
&
004nSEC 180uh @
18,75,
oL e _EZ“I“Q“ILC,
T T T T° T° T+

7. Shielding Skin Depth Pene-
tration

8. Circuit Time Constant

9. Video Low Frequency Cut-off

10. Video High Frequency Cut-off

11. Pulse Rise Time Through a
Video .Circuit

12. Delay Line Characteristic Im-
pedance

13. Total Delay in Delay Line

14. Number of Delay Line Sec-
tions

15. Velocity of Propagation
Through Delay Line

Example No. 1

Determine the characteristics of a
parallel tuned circuit as shown:
L=100 ph
C=2.54 puf (pf)
R=62,800 ochms (Fig. 1)
A. Find the intersection of
L=100 uh and C=2.54 pf.
This occurs at f=10 mMc vertically

Diagrams for Examples 1 ond 2

£ 3 Fo

0.001ut

2.54 pf 10 MC
>I 628011
I00uh
C

62,8000
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Diagrom for Example 3

and X=6280 ohms horizontally.
The following equations have thus
been solved:
X =2rfL
Xe=1/(2rfC}
f=1/(2xVLC) (Fig. 1A)
B. Find the intersection of C=2.54
pf and R=62,800 ohms.
This occurs at f=1 mc vertically.
The following equations have been
solved: (Fig. 1B & 1BY)
Af=1/(2nRC)
Q=1{/Af=R /X, =R/X,
R=QX,=QX
C. Find the intersection of f=10
Mmc and the Skin Penetration lines.
This occurs at 0.000825 in.
This solves the equation:
d=261/v{
At the depth of 0.000825 in. the
density has dropped to 37% of the
surface density. (Fig. 1C}

Example No. 2
Determine the frequency charac-
teristics of a video amplifier as
shown:
R,=100,000 chms
C.=0.001 uf
R;=8,000 ochms
Cs=20 upf (pf) (Fig. 2)
A. Find the intersection of R,=
100 k and C,=0.001 pfd.
This occurs at 1.59 xc and 100 psec
vertically (upward).
The following equations have been
solved:
f=1/(2rR,C,)
T.C.=RC (Fig. 2A)

B. Find the intersection of R;=
8,000 ochms and C,=20 pf.
This occurs at 1 mc and 0.35 us
vertically (downward.)
The following equations have been
solved: (see footnotes)
fy=1/(2rR.C,)}
R.T.=0.35/1;
Example No. 3
Determine the parameter values
of a delay line having the following

characteristics:
Z,=500 ohms

(Continued on page 176)

SEE CHART '
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Fig. 1: Overall view of new UHF water load, Body diameter is 3-1; in, and length is 7 ft. Unit weighs 35 lbs.

High-Power UHF Water Load

Accurate power measurements to 15KW in the
470-1200 MC range made feasible by new
low-VSWR dummy load having rapid response

By BRUCE E. NELSON

Development Engineer, Varian Associates, Palo Alto, Calif.

URING the course of develop-

ment of the 15-kw Varian kly-
stron amplifier for UHF TV which
was announced last year,' testing
problems arose requiring a dummy
load capable of absorbing and
measuring this amount of r-f power.
Since no suitable device was com-
mercially available, a special unit
was developed. A water dissipative
load was considered the only prac-
tical approach to the problem and
the resulting device was produced
along these lines. It is illustrated
in Fig. 1, and a disassembled view
with the various coaxial elements is
displayed in Fig. 2. Overall body
diameter of the load is 3-1/8 in.
Length is 7 feet, and weight, 35 1bs.
The voltage standing wave ratio
over the frequency band 470 to 1200
mc is less than 1.15, while calibra-
tion accuracy is better than 29 for
power levels from 1 to 15 kw.

Computing R-F Power

In loads of this kind, r-f power
is converted to heat and the heat
raises the temperature of a liquid,
usually water, which is circulated
through the load. Measurement of
the rate of liquid flow and temper-
ature rise gives data from which
the r-f power is easily computed.
The generally accepted formula is:

P=0264 F (t,—t,), where

P = power in kilowatts

F = water flow in gallons per

minute

t, = temperature of exit water

in degrees C
t, = temperature of inlet water
in degrees C

72

and the constant (0.264) includes
the specific heat of water. Typical
values for 15 kw might be 3 gal./
min, flow with a temperature rise
of 19° C.

In addition to high power-
absorbing ability, several other fea-
tures were desired. First, the load
was required to be well-matched
to the line over the entire fre-
gquency band (470-890¢ mc) so that
all the power delivered to the load
would be absorbed, and a negligible
amount reflected back towards the
klystron. Although it is theoreti-
cally possible to use an impedance
transformer to match the load to
the line, such devices are frequency
sensitive and so would have to be
adjusted for each frequency region.
Furthermore, even when carefully
built in coaxial line, they are some-
what lossy and become very hot at
these power levels.

Second, good water-load design
requires that the water system be
thermally well insulated from its
environment, A perfect water load
would be so designed that all r-f
energy is turned into heat in the
water, and none of this heat is lost
to the atmosphere before the exit
water temperature is measured.
Furthermore the thermal insulation
should be such that the incoming
water absorbs no heat from the at-
mosphere after its temperature is
measured.

And third, the response of the
exit water temperature to changes
in r-f power level should be rapid.
This is insured in this load by using
a high rate of water flow in con-

junction with a small volume of
water contained in the load itself.

Fig. 3 gives a schematic view of
the water load as it finally was
developed, All parts shown have
circular symmetry. The unit mates
directly with the standard 3-1/8 in.
diameter 50-ohm coaxial line used
in UHF TV installations. In Fig. 3,
this line is shown with (1) being
the outer conductor and (2} the
center conductor. The center con-
ductor is tapered from its initial
diameter of 1.314 in. to a small-
diameter rod (3). Two plastic cylin~
ders surround the tapered center
conductor. The outer plastic cylin-
der (4) is fixed onto the center
conductor at (5) to make a water-
tight seal and is supported coaxially
with the outer conductor. A plastic
head (6), screwed onto the right
end of the load, contains the water
fittings and the thermometers for
measuring temperature of inlet and
exit water, not detailed here.

The direction of water flow is
shown by the arrows. The inlet
water comes from the right; it flows
between the inner (7) and outer
(4) plastic cylinders. OQutgoing
water flows towards the right, be-
tween plastic cylinder (7) and the
rod (3), and out of the load.

Lossy Material

Almost all water loads previously
developed for use in this frequency
range had employed some lossy
material, such as a graphite coat-
ing on the center conductor, to ab-
sorb the r-f power and convert it
into heat. The heat was then trans-
ferred to the water where it could
be measured. All such loads suf-
fered breakdown under high power
for one of two reasons: either the
lossy material itself underwent a
chemical or mechanical change
under very high powers, or the local
heating became so great that the
water literally exploded into steam.

Therefore it was decided to use
only low-loss materials in the
Varian load, and rely completely on
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the dielectric losses of water itself
to absorb the power. It was rea-
lized that this would make the load
rather long physically because
water, unfortunately, is not as lessy
at these frequencies as it is at the
higher microwave freguencies. Also
the total loss obtainable in a given
length of water column is a direct
function of the number of wave-
lengths contained in that length.
Since the wavelengths involved in
the UHF region are relatively quite
long (for microwaves), it was ob-
vious that the physical length
would be large, though in actual
practice the load is about 7 ft. long
overall, which is not excessive.

In selecting the low-loss plastic to
use, such factors as dielectric con-
stant, machinability, coefficient of
expansion, etc. had to be considered
as well as low electrical loss. In the
final design the outer plastic cylin-
der (4) is made Irom Teflon, al-
though Textolite and polystyrene
are also wsable. Polyethylene is
used for the inner cylinder (7)

while polystyrene is used for the
head (8). |

vl
Two Transmission Lines

The load can be considered elec-
trically to be two transmission lines
in parallel. One line includes the
water-filled region inside the Tef-
lon cylinder (4) while the other line
includes the air-filled region out-
side this cylinder. Attenuation, for
all practical purposes, occurs only
in the water-filled region. In order
to maintain the boundary condi-
tions there must be a continual flow
of power from the air-filled to the
water-filled region to replace the
power dissipated in the water as the
wave travels down the load. By
reducing the center conductor
diameter to a small rod it is pos-
sible to get a large percentage of
power into the water-filled region.
This is helpful in increasing the
losses in a given length of load.
However, the small center conduc-
tor increases the characteristic im-
pedance of the coaxial line from 50
ohms to several hundred ohms.
The tapered length of center con-
ductor (2) serves as a matching
section between these impedances
so that the load will be matched to
the 50-ohm coaxial feed line.

The small center conductor stops
short of the right end of the load,
presenting a large impedance dis-
continuity. The power  which
reaches this discontinuity does not
propagate to the end of the load
{(because the outer conductor acts
as a waveguide-below-cutoff atten-
uater), but is reflected back to-

Fig. 2: Disassembled view of water load with the varicus coaxial elements displayed

wards the input end. However, it
is further attenuated on this return
path and a negligible amount
reaches the input end. It is desir-
able that the power does not reach
the right end of the load for two

reasons. First, the power might act
directly on the thermometers and
destroy the accuracy of the instru-
ment, and, second, some of the
power might propagate through the
(Continued on page 204)

Fig. 3: Schematic view of water load. All parts have circular symmeiry
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Microminiature Variable Inductors

By j. W. ENG

Physics Laboratories
Sylvania Electric Products Ine.
Bayside, N. Y.

HE development of the transistor,

whose active volume may be
only a thousandth of a cubic inch,
has presented the miniaturization
engineer with the challenging proh-
lem of developing components con-
sistent in size with the transistor.
Fortunately, the reduction of trans-
istor size is accompanied by a re-
duction in the magnitude of voltage
and amount of power utilized. This
reduction of power consumption
may remove some of the present re-
strictions on the selection of materi-
als and methods of construction,
which in turn will open up new pos-
sibilities for miniaturization.

In general, the desirable charac-
teristics of inductors are high @Q
and good stability. In addition to
these characteristics, miniature vari-
able inductors must be small and
also have provision for simple ad-
justments. Since this component is
intended for miniaturized packages
where the components are placed in
close proximity, there is a need for
good shielding in order to prevent
undesirable coupling.

The design of a high Q miniature
inductor has always involved in-
herent difficulties, for the @ of an
inductor is not only a function of the
coil diameter but also of the wire
size. This is shown by an examina-
tion of the fundamental expression
for inductance which is,

L=4~2N2r2p/ [1=mD2N?n" (1)
This fundamental equation may be
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Fig. 1: Effective permeability vs ratio Fig. 2: Curves showing Q vs frequency

of air gap to magnetic path

for ferrite and powdered iron cores

Fig. 3: (Above) Coil design which uses a brass shorting cylinder to
obtain inductance variations, (Below) Size comparison with transistor

written in terms of a design for-
mulal. Thus,
L=N21{ (xy)

Q=D*(Nfy/o) (xy)  (3)
which is the design formula for Q,
where,
D =diameter of the coil
f;,(xy) =Q form factor
fo(xy) =Q form factor
N=number of turns
u = effective permeability
oc=loss factor of powdered
iron
In accordance with common ex-
perience, as the coil diameter and
the wire size decrease, the value of
@ will decrease. With these con-
siderations in mind, it does not seem
possible to design a high @ minia-
ture inductor by either reduction of
coil diameter or wire size. However,
by winding the coil around a pow-
dered iron core the number of turns
required for the same value of in-
ductance may be greatly reduced,
because of the increase in effective
permeability. This reduction in the
number of turns has the threefold
effect of reducing the resistance, de-
creasing the inductor size and in-
creasing the Q. Thus, the size of the
inductor may be greatly reduced
without affecting the @ by utilizing
a powdered iron core. There is, how-
ever, a maximum limit to which the
Q may be increased since powdered
iron has hysteresis, eddy current and
residual losses. This maximum oc-
curs when the copper loss of the coil
is equal to the powdered iron losses.
In order to obtain the maximum Q@
for a given application the following
factors should be considered: 23+
a) Inductance value
b) Frequency of operation
¢) Form factor
d) Flux density

and,

Type of Material

Since the loss coefficients of pow-
dered iron material are a function of
frequency, inductance and perme-
ability* it is essential to know what
type of material is best suited for any
given {requency and inductance. This
selection is further mfluenced by the
range in which the inductance is to
be varied.

Because this type of inductor relies
on the powdered iron for its high Q
value, the stability depends, to a
great extent, on the core material.
The value of inductance of the iron-
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for Transistorization

Use of powdered iron or ferrite cores permits

sizeable reductions in coil size while retaining rel-

atively high Q. Inductance values may be changed

by shorting

type inductor may be changed if
there is any variation of the perme-
ability. This change in permeability
may be brought about by ageing,
magnetization or temperature varia-
tions. These factors, however, may
be controlled. The effect of ageing
can be minimized if the core materi-
als are properly cured, and mag-
netization does not generally affect
powdered iron cores due to the great
number of air gaps in their struc-
ture. However, other magnetic mate-
rials such as ferrite may be affected.
The hysteresis and residual losses of
the powdered iron core vary pro-
portionally with the temperature,
whereas the eddy current loss is
inversely proportional to the tem-
perature. Therefore, it is important
in the selection of a core material to
choose one that is stable with tem-
perature.

Siray Coupling

One of the problems of miniaturi-
zation is that inductors are placed in
close proximity to one another with
the result that there is a certain
amount of stray coupling. It has been
a1 common practice to eliminate this
stray coupling by placing a metal
can around the coil. This has the
effect of increasing the volume and
decreasing the @, both of which are
undesirable features. In view of the
foregoing, it is desirable to design an
inductor which will have adequate
shielding and at the same time dis-
pense with the bulk of a metal can.

Once the type of material to be
used has been determined, there are
two basic methods by which the in-
ductance may be varied. This varia-
tion may be achieved either by
varying the number of turns or the
permeability, with numerous ramifi-
cations combining these methods. The
method which utilizes the variation
in number of turns is best illustrated
by referring to Eq. 1, which states
that the value of inductance varies
proportionally with the number of
turns squared. This method of varia-
tion is limited to small values of in-
ductance, in the range from 0.1 to 2

turns or

varying permeability

uh, and thus the geratest advantage
is achieved in high frequency appli-
cation. Although the transistor fre-
quency range is not very high at the
present time, it is expected that this
range will be greatly increased in
the future.

The other method of varying the
inductance is achieved by changing
the effective permeability. The com-
mon method of accomplishing this
variation is by changing the air gap
which in turn changes the effective
permeability. This variation of effec~
tive permeability is expressed as
follows: s

Fig. 5:
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Fig. 4: @ and inductance vs number of turns

W =u/ (14 uk) (4)
where,
W = effective permeability
1 = permeability of magnetic ma-
terial
k = ratio of the air gap length to
the magnetic material length.
The variation of effective perme-
ability {(v') with air gap for various
materials of different permeability is
shown in Fig. 1. I is of interest to
note that by introducing an air gap
in the magnetic circuit, the tempera-
ture effect on the effective perme-
ability (1) of the core was greatly
(Continued on page 187)

{Above) Inductance variation is obtained in «oil by changing

the effective permeability. (Below) Size comparison of design with transistor

Fig. 6: Inductance vs core posiiion
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Fig. 7: Coupling vs separation
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View of San Francisco Municipal Audiforium, location of 1953 WESCON.

ORACE GREELEY’s century-

old advice to “go west young
man,” is the keynote idea of the
thousands of engineers and associ-
ated personnel in the electronic in-
dustries who will gather in San
Francisco’s Civic Auditorium, on
Aug. 19-21, for the 1953 Western
Electronic Show & Convention
(WESCON). This marks the third
year of joint sponsorship of
WESCON by the West Coast Elec-
tronic Manufacturers Association
(WCEMA) and 7th Region IRE.
Each year it rotates between the
Los Angeles and San Francisco areas.
Since WCEMA started the show
in a small way back in 1945, it has
grown significantly. As recently as
1950, there were 130 exhibitors, 7,345
attendance, and 46 technical papers.
In 1952, the numbers rose to 195 ex-
hibitors, 15,092 attendance, and 125
papers. This year, WESCON will
feature 390 exhibitors showing the
products of more than 500 manufac-
turers and 125 technical papers. A
detail list of exhibiting companies,

and the program of papers contained
in 25 technical sessions, is presented
in accompanying listings.

WESCON is operated by an eight-
man board of directors. For 1953,
it consists of Chairman J. W. Land-
ells (Westinghouse), R. A. Huggins
(Huggins Labs.), W. E. Noller
(Remler Co.) N. E. Porter (Hew-
lett-Packard), H. G. Grove (West
Coast Electronics Co.), R. G. Leitner
(Packard-Bell), W. D. Hershberger
(U. of Calif), and L. B. Ungar
(Ungar Flectric Tools). Business
manager is Heckert Parker; asst.
mgr. Mal Mobley, Jr.; admin. asst.
B. A. Parker; publicity, Frank Hay-
lock: exhibitor registration, Vy
Barry.

Membership Growith

WCEMA membership has grown
from a handful of companies in 1945
to 150 firms with total plant foor
area over 7,000,000 sq. ft. These com-
panies employ over 50,000 people,
and manufacture a wide range of
electronic components and equip-

1953 WESCON Ready to

ment which falls into 175 product
categories. WCEMA. activities in-
clude surveys of West Coast plant
facilities, personnel, wages, and mili-
tary procurement. The Association
has set up a scholarship fund, and
this year will make several thousand
dollars available to help college stu-
dents further their study in elec-
tronic and allied fields.

Other organizations which are
lending their support to WESCON
are the Los Angeles and San Fran-
cisco Chapters of The Representa-
tives, and the National Electronic
Distributors Association (NEDA).

As an advance tip for the coming
year, WESCON 1954 will be held in
Los Angeles’ Pan Pacific Audito~
rium, Aug. 25-27, 1954. Some 475
exhibit booths are planned. For
more information, contact Heckert
Parker at the WESCON business
office, 1355 Market St., San Fran-
cisco, Calif.

Technical Papers
Program

WEDNESDAY, AUGUST 19

i—Electron Devices |

“A 18-4 KMC High Gain Wideband TWT
Amplifier’—S. F. Kaisel, L. A. Roberts, &
R. P. Lagerstrom, Stanford Univ.

“A Wideband Power Mixer Tube'—H. R.
Johnson, Hughes Labs.

“A Wide Tuning Range Microwave Oscilla-
tor/Amplifier’—J. L. Putz & W. R.
Luebke—Stanford Univ.

“Helix-Type Backward-Wave Oscillators”—
D. A. Watkins—Stanford Univ,

“Cross-Modulation in Traveling-Wave Am-
plifiers”"—A. W. C. Nation & J. W. Chris-
tie—Univ. of Washington.

Il——Computers |

“A Series-to-Parallel Data Converter”—
G. A. Neff, R. L. Sink, & H. E. Burke—
Consolidated Engineering Corp.

“A New Analog-to-Digital Voltage Conver-
ter”’—J. Zweizig—Calif. Inst. of Technol-

ogy

“An Analog to-Digital Conversion System
with Printed Decimal Read Qut’—J. L.
Lindesmith, Clary Multiplier Corp.

1953 WESCON Board of Directors: {l to r) Joseph H. Landells, IRE, Westinghouse Electric Corp.; Richard A. Huggins, WCEMA, Huggins Lab. Inc.; Walter E.
Noller, IRE, Remler Co. Ltd.; Noel E. Porter, WCEMA, Hewlett-Packard Co.; Richard G. Leitner, WCEMA, Packard-Bell Co.; W. D. Herschherger, IRE, Univ.
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Set New Records

Attendance of more than 15000 expected at fthis
year's event which takes place Aug. 19-21. Products of
more than 500 manufacturers will be displayed in 370
exhibit booths. 125 fechnical pdpers to be presented.

“An Analog-to-Digital Converter”—A. D.
Scarbrough—Hughes Aircraft Co.

“The Analyzing Reader’’—David H. Shepard
—Intelligent Machines Research Corp.

[ll—Noise and Signal Spectra

“Instantaneous or Measurable ¥requency
Spectra”—A. D. Watt & V. J. Zurick—
National Bur. of Standards.

“The Response of Linear Systems to Non-
Gaussian Noise”—B. Gold & G. 0. Young
—Hughes Labs.

“Linear Detection of Non-Staticnary Noise-
%.ili:)e Signals”—Ralph Deutsch—Hughes
abs.

“A System of Noise Analysis”—S. D. Wan-
lass & D. M. Jacob—Hughes Labs.

IlV—Computers ii

“An Improved Reading System for Magnet-
ically Recorded Digital Data”—Samuel
Lubkin—Electronic Computer Div., Un-
derwood Cotp.

“Magnetic Materials for Digital Computers”
—David R. Brown—M. I. T.

Panel Discussion on *'The Relative Merits
of Different Memory Types'’-——Moderator:
Prof. P. L. Morton—Univ. of Calif.

Y—Airborne Electronics

“The Air Navigation Development Board’s
Program for the Development of the
Common System of Air Navigation and
Traffic Control”’—D. K. Martin—Air Nav.
Devel. Bd.

“The Measurement of Performance of Air-
borne, Voice-Modulated Communication
Systems”—E. J. Moore & John Taylor—
Stanford Research Inst.

"“Corona Interference Reduction by Polarity
Discrimination”—M. Newman—Light-
ning and Transients Research Inst.

“Magnetic Amplifiers and Their Applica-
tions”"—Victor Boros & David Seddman—
Polytechnic Research and Devel. Co.

“Airborne Weather Radar for Transport
Alreraft”—Richard White—Trans World
Airlines.

Vi—Iinstrumentation |

“The Application of Counter Techniques to
Precision Frequency Measurements’—
F. Boff—Berkeley Scientific, Div. of
Beckman Instruments.
“Two Timing Circuit Inovations”—H. B.
Brooks—Hughes Aireraft Co.

“Strain Gage Oscillator’—E. A. Varallo— .

Raymond Rosen Eng’g. Preducts.

“Measurements of Time Jitter in Trains of
Video Pulses’’—John L. Fitch & Robert R.

~ Buss—Stanford Univ.

“A Peak Reading Vacuum Tube Voltmeter
which has a Long Decay Time and is
Capable of Measuring the Amplitude of
Short Pulses”—Leonard S. Cutler—
Gertsch Products, Inc.

Vil—Eleciron Devices

“Convection Current Noise—Theory and Ex-
periment’’—S. V. Yadavalli—Univ, of Cali-
fornia.

“Microwave Oscillator Stability’'—George
Hetland & Robert R. Buss—Stanford Univ.

“Air-Cooclers for High Power Vacuum
Tubes’'—A. L. London—Stanford Univ.

“A High-Gain K-Band Amplifier''—W. G.
Abraham & F. L. Salisbury—Varian As-
sociates.

"Operating Behavior of High-Power Pulsed
Klystrons''-——John Jasberg—Stanford Univ.

THURSDAY, AUGUST 20

Vill—Transistors

“Recovery Time Measurements on Point
Contact  Germanium  Dicdes”—Morgan
McMahon, T. E. Firle, J. . Roach—Re-~
search and Devel. Labs.,, Hughes Aircraft

0.
“A Point Emitter-Junction Collector Tran-
sistoIr”—R. H. ZXingston—Lincoln Lab.,

M. I T.

‘“Measurement of the Small Signal Param-
eters of Transistors’”—Geoffrey Knight,
Jr., R. A. Johnson, R. B. Holt—Transistor
Products, Inc.

“Rapid Determination of Same Electrical
Properties of Semi-Conduectors’—Luther
Davis, Jr., Lawrence Rubin, W. D. Straub
Raytheon Mig. Ce.

| X—-Antennas |

“Design and Performance of Rotationally
Symmetric Feeds for Paraboloidal Reflec-
tors”—H. W. Haas, R. W. Dressel, R, D.
Ewing—State College, New Mexico.

“A New Antenna Feed Having Equal E and
H Plane Patterns”—Alvin Chlavin—
Hughes Aircraft Co. .

“Waveguide Slot Arrays of Large Squint
Angle”—R. J. Adams, A. M. Lide—Naval
Research Lab.

“The Impedence Properties of Narrow Ra-
diating Slots in the Broad Face of Rec-
tangular Waveguides”—Arthur A. Oliner
-—Polytechnie Inst. of Brooklyn.

“Principles of Spiral Scanners for Equal
Pulse Distribution”—J. Richard Huynen
—Dalmo Victor Co.

“Boresight Theory for Homogeneous Dielec-
tric Radomes”—M. C. Horton, W. E. L.
Boyce, E. O. Hartig—Goodyear Aircraft
Corp.

X—Nuclear Radiation Medasurements

TENTATIVE TOPICS:
“Gamma and Flectron Spectrometry with
Crystals at High Energy”

“A Discussion of Some Unsolved Instru-
mentation Problems in Nuclear Physies”
‘“The Current Status of Radiation Detector

Development””
“Neutron Source Standardization
(Titles and speakers tc be announced in
official program)

Xi—Servomechanisms

“Nonlinear Control Systems with Random
Inputs’™—R. C. Booton, Jr.—M. I. T.

“Comparison of Linear and Nonlinear
Servomechanism Response”—T. M. Stout—
Univ. of Washington.

“Time Quantization in a Feedback System”

—J. F. Waddel & H. D. Morris—Radiation
Lab., Univ. of California.

“Stability of Feedback Systems Using a
Dual Locus Diagram’—Paul Jones—Cali~
fornia Inst. of Technology.

“Geometrical Interpretation of the Response
of Linear Systems to Special Inputs’—
J. R. Moore—North American Aviation.

interior view of auditorium shows some exhibits at earlier WESCON

of Calif.; Howard G. Grove, IRE, West Coast Electronics Co.; and lLeon B, Ungar, WCEMA, Ungar Electric Tools inc. Heckert Parker, business manager of

the show, and Mal Mobley, Jr., Assistant Manager, are shown in last two photos.
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WESCON (Continued)
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Xll—Transistor Circuits

“Recent Developments in Transistors'—Irv-
ing Wolff—Radio_Corp. of America.

“Transistor Shift Registers’—R. H. Baker,
I. L. Lebow, R. E. McMahon—M. 1. T,

“A Point Contact Transistor VHF FM Trans-
mitter”—D. E. Thomas—Bell Telephone
Labs., Inc.

“A  Four-Digit Transistor Accumulator’—

. D. J. Eckl-Lincoln Lab.,, M, I. T.

‘A Transistor Feedback Amplifier for Car-
rier Frequency Applications”—J. C. Loz~
11<131r, D. D. Cherry—Bell Telephone Labs.,

c.

Xill—Microwave Theory & Techniques |

“Mode Representations in Open and Closed
Uniform Waveguides”—Nathan Marcuvitz
TPolﬁtecbnic Inst. of Brooklyn.
Applications of Coupled Helices”—Peter D.
By Lacy,—Hewlett-Packard Co.
New Applications of Faraday Rotation in
Waveguides”—A. G. Fox, M. T. Weiss,
.5, E. Miller—Bell Telephone Labs., Inc.
Non-Reciprocal Circuits Comprising Fer-
rite-Loaded Rectangular Waveguides”—
A. G. Fox, M. T. Weiss, S. E. Miller—
.. Bell Telephone Labs., Inc.
The Generation of  Electromagnetic Oscil-
lations in the Microwave Region Using an
Adiabatic Kind of Amplification—Ge-
dalia Held—Univ. of California.

XIV—Antennas 11

“Arrays of Closely Spaced Non-Resonant
Slots”—Robert J. Stegen & Richard H.
Reed—Hughes Aircraft Co.

“Diffraction Theory and the Patterns of
Suppressed Antennas”—George Sinclair—

,Jniv. of Toronto.

‘Beam Shaping and Optimum Bandwidth
Methods Applied to UHF TV Transmittin
Antennas”—John Ruze & John E. Martin

..—Gabriel Labs.

‘“Voltage Protection of Isolated Cap Aircraft
Antennas”—Robert L. Tanner—Stanford
Research Inst.

“A Slotted Cylinder Omni Range Projec-
tor’—J. P. Shanklin—Collins Radio Co.

XV—=Servomechanism Equipment

(Titles and authors to be listed in official
programy.

XVI—The NTSC and Color Television

Speakers: W. R. G. Baker, Vice President in
charge of Electronics, General Electric
Co. & Chairman of National TV Systems
Committee. ’

Donald G. Fink, Director of Research,
R, T & A), Philco Corp., Chairman, Panel
12 of the NTSC. .

FRIDAY, AUGUST 21

XVIl—Audio Symposium

“Microphones”—William B. Snow—Western
. Electro-Acoustic ‘Lab.
‘Recording”—Frank G.

. Lennert—Ampex
Corporation.

78

“Amplifiers”—Arthur N. Curtiss, RCA Vic-
tor Division.

“Loudspeakers”—Bob Hugh Smith—Univ. of
California.

XVIlli—Circuit Theory I

“The Practical Implication and Applications
of Formal Network Theory' ’—D. F. Tuttle
—Stanford Univ.

“Design of a Simple Band-Pass Amplifier
with Approximate Ideal Frequency Char-
acteristics””—W. E. Bradley—Philco Corp.

“Quasi-Distortionless Filter Functions'—
J. L. Stewart—Univ. of Michigan.

“Fluctuation Noise Theory as Applied to
Circuit Design’’—T. S. George—Air Force
Missile Test Center.

XIX—Microwave Theory & Techniques Il

“A Microwave Oscillograph”—Richard C.
Honey—Stanford Research Inst.
“Instrumentation of Microwave FElectron
Resonance in Magnetic Fields”—R. C.
Mackey & W. D. Hershberger—Univ. of
California.

“An Improved Cross Guide Directional
Coupler’—Henry J. Riblet—Microwave
Devel. Labs., Inc.

“Two Novel Types of Waveguide Switches”
—Amasa Pratt—Century Metalcraft Corp.

“Broad Banding Circular Polarizing Trans-
ducers’'—D. Margerum—DMicrowave
Engineering Co.

XX—Propagation—General

“Waveguiding on Surfaces with and without
Loss’’—Francis Zucker—Air Force
Cambridge Research Center.

“A New Solution to the Ionospheric Wave
Equation”—A. J. Mallinckrodt—Ralph M.
Parsons Co.

“Ionosphere Soundings by Cross-Correlation
Techniques’—P. B. Gallagher & M
Peterson—Stanford Univ,

“The Long-Distance Horizontal Directivity
of a 13.7 MC Antenna’—Richard Silber-
stein—National Bur. of Standards.

“Whistlers’—J. H. Crary & R. A. Helliwell
—Stanford Univ.

XX{—Propagation VHF UHF

“Results of Tropospheric Propagation Meas-
urements on Frequencies from 92 {o 1046
MC at the Cheyenne Mountain Field Sta-
tion”—Alfred F. Barghausen & K. O.
Hornberg —National Bur. of Standards.

“Characteristic of a Radic Transmission
Path at 8.6 mm-—C. W. Tolbert & A. W,
Straiton—Univ. of Texas.

“An Investigation of the Variation of VHF
Field Strength Beyond Line-of-Sight”—
G. H. Keitel & H. M. Swarm—Univ. of
Washington. i

“Air-to-Air Propagation—Experimental and
Theoretical Results’’—Ming S. Wong—De-
velopment Center, Wright Field.

“The "Role of Angular Distance in Tropo-
spheric Radio Wave Propagation”—Ken-
neth A. Norton—National Bur. of Stand-
ards.

“Normal Propagation of Short Radio Waves
Well Beyond the Horizon'—Thomas
Carroll & Rose M. Ring—M. I. T.

XXIl—Circuit Theory 1I

“Solving Physical Systems with very Large
Number of Variables in Easy Stages—
Gabriel Kron, Consulting Eng'r—General
Electric Co. . .

“Matric Analysis of Linear Time-Varying
Circuits’—Louis A. Pipes—Univ. of Cali-
fornia and U. 8. Naval Ordnance Test
Station. .

“Unbalanced RLC Networks Containing
Only One Resistance and One Real Trans-
former’’—Louis Weinberg—Hughes Labs.

“An Iterative Method for Network Synthe-
sis”—R. E. Scott—M. I. T., and R. L. Blan-
chard, Transonics, Inec.

XXIl—Instrumentation 1l

““Measurement Problems in VHF-UHF Tele-
vision Antenna Systems”’—R. A. Soder-
man—General Radio Co.

“An Auto Impedance Meter for VHF-UHF"
—John Ebert—Polytechnic Research De-
vel. Co.

“A Ratiometer'—Nicholas L. Pappas—Hew-
lett-Packard Co. .

“An Improved Method of Measuring the
Current Amplification of Junction Type
Transistors"—F, R. Stansel—Bell Tele-
phone Labs.

XXIV—Audio

“Stereophonic Tape System’—Ross H. Sny-
der—Ampex Electric Corp.

“Applicationn and Suggestions for Besearqh
Concerning Acoustical Problems in Medi-
cal Areas"—John K. Hilliard—Altec Lan-
sing Corp. .

“An Investigation of the Air Chamber of
Horn Type Loudspeakers”—Bob H. Smith
—Univ. of California. .

“A Simple Calibration Technique for Low
Sensitivity Transducers’—William J. Gal-
loway—Univ. of California.

XXV—Medical Electronics

“Area Display by Electronic Mapping,
Especially of the Electrical Activity of the
Heart—Stanford Goldman, Prof. of Elec-
trical Eng’g.—Syracuse Univ. .

“Electronic Mapping of the Brain”-—Archie
R. Tunturi, Prof. of Anatomy—Univ. of
Oregon Medical School.

“Radioactive Tracer Mapping'—H. O. Anger
and C. A. Tobias—Univ. of California Ra-
diation Lab.

EXHIBITORS and their BOOTH NUMBERS

Acme Electronics, Inc, ... ... .. ........... 518
Advance Electric and Relay Co. ............ 607
Aerovox Corporation .............. ...... 519
Aircraft-Marine Products, Inc, ......... ... 530
Airpax Products Co. .................... 406
Airtron, Inc. ... .. . . e 712
Alpha Wire Corp, .. ... ... ... .......... 1023
Altec Lansing Corp. ...... ...ty 601-602
American Electric Motors, Inc. ... ... ..... 103
American Lava Corp. ... ... ........... 1509
American Microphone Co. ................ 807
American Phenolic Corp. .............. 521-522
Amperex Electronic Corp. ............... 1413A
Ampex Electric Corp. ........ .. .......... 214
Andrew Corporation . ... ................ 410
L. H, Appleman ......................... 1305
Harry Appleton Company, Inc. . ........... 515
Arnold Engineering Co. ... ........... ..... 203
Arrow-Hart & Hegeman Electric Co. ... ... .. 1508
Assembly Producis, Inc. ................. 1514
Audio Devices, Inc. ... ool 526

Automatic Electric Sales Corp. ............ 625

Avery Adhesive Label Corp. .............. 1205

Herb Becker Company . .......cocvee.vasiaa 719

Bendix Computer Div. ................... 1516
Bendix Aviation Corp.

Scintilla Magneto Div. .............. 1517-1520
Bendix Aviafion Corp.

Bendix Radio Div. ....c..oviiivien 1518-1519
Bendix Aviation Corp.

Berkeley Scientific .......... ... .. ..., 528-529
Div. of Beckman Instruments

E. L. Berman Co. ........c..iiicacinnan.s 220

Beta Electric Corporation .................. 1115

Bird Electronic Corp. ..................... 817

Bliley Electric Co. ....cvvinnnviinunenes 206

Bogue Electric Mfg. Co. .............. . 517

Bomac Laboratories, Inc. ......... ...... 1407 A

Boenton Radio Corp. ......... . ..o 809-810

Bourns Labs. Instrument Sales Corp. ....... 113

(Continued on page 213)
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A Portable Transistor FM-Receiver

Design and circuit details on the
first completely transistorized unit

By R. C. BALLARD

RCA Laboratories Division,
Radio Corp. of America
Princeton, N, J.

NCLOSED in a transparent cabi-

net and provided with a built-in
retractible dipole antenna, the trans-
istorized, tubeless FM receiver per-
mits reception with almost the same
convenience as with a portable AM
receiver. See Figs. 1 and 2. This re-
ceiver was built to study the ap-
plicability of transistors and not to
yield commercially-acceptable char-
acteristics. Although shortcomings
in performance were evident, much
basic information was obtained
which may be of use in future de-
signs.

Several compromises were made
due to the characteristics of avail-
able transistors. At the time the re-
ceiver was designed, amplification
with transistors at 100 mc was not
feasible, and gain per stage at 10.7
Mc, the normal i-f used in FM re-
ceivers, was low. Hence an r-f stage
was omitted and a lower-than-
standard i-f of 5 mMc was chosen.

I-F Awmpliiier

The i-f amplifier uses six grounded
base stages of developmental point
contact transistors. The i-f trans-
formers T, to T, are of the toroidal
type. The choice of toroidal core con-
struction with its small external field
permits compact assembly of com-
ponents without instability. The tight
primary-to-secondary coupling ob-
tained is desirable for the single-
tuned stages which have ceramic
trimmers shunting the primaries.
The cores are ferrite “doughnuts”
¥ in. OD.,, %6 in. I. D., and ¥ in.
thick. The primaries are 65 turns
and the secondaries 12 turns wound
on single layers of No. 36 enameled
wire opopsite each other on these
cores. This turns ratio provides an
approximate impedance match from
one collector to the following emit-
ter.

A self-contained antenna is al-
most an essential feature of a port-
able radio receiver. Since loop and
ferrite antennas were considered too
inefficient for FM reception, a col-
lapsible dipole antenna like the in-
door TV rabbit ears was considered.

The resulting design consists of a
pair of steel measuring tapes
mounted at the top ends of the cabi-
net. These tapes are silver plated
and joined by a metal strip to make
a simple bent dipole. A jack at the
center permits substituting a twin-
lead feed from a roof-top antenna
where better reception is desired.

Local Oscillator

Fig. 3 is the schematic of the re-

ceiver. The local oscillator makes use
of a selected point-contact type
transistor similar to the RCA 2N33

in a special circuit similar to a shunt-
feed Hartley. A variable air capaci-
tor tunes the oscillator from 83 to
103 mc and is ganged with the mixer
tuning capacitor. A ferrite slug
serves as trimmer. Since the oscilla-
tor output decreases at higher fre-
quencies, below-carrier operation
was chosen to insure adequate ex-
citation. The transistor-oscillator is
relatively insensitive to battery volt-
age, requiring approximately a 5-
volt change to shift the frequency
200 xc or one full FM channel. Fre-
quency shift due to temperature
change was not noticeable with cas-
ual operation of the receiver over a
temperature range of approximately
20°F.
(Continued on page 206)
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esigning Cathode Followers for

B+

Fig. 1: 12AT7 as a positive puise amplifier

———— =Rp agm

5 ‘ 0
z (] e
z '] v
w
o 1 —
z v ¥
T 5000 A 7 20
5 @
=3 hY [ | =
Dw 7 T
Z0 Q
oz ~ :l
o= <
20 = w

& 7 A .
::9 4 o
= A x
£ [
° 4 [ 0

5ma o ATE CURRENT.

Fig. 2: G and R, vs. plate current for 12477

How to determine design parameters quickly
by graphical means for positive, negative,
and high-output negative puise amplifiers.

By HOLLICE A. FAVORS
Stoddart Aircraft Radio Co., 6644 Santa Monica Blvd., Hollywood 38, Calif.

HE g, of a cathode follower just
as a conventional amplifier in-
creases with an increase of current
through the tube. Since the output
impedance decreases as the g, in-
creases, a tube with high g,, lends it-
self to a good high frequency re-
sponse. For small input signals,
where a low impedance output is de-
sired, working on the high portion of
the tube characteristics is desired.
The following shows how the per-
formance of cathode follower cir-
cuits can be calculated in a minimum
amount of time. For simplicity, no
mention has been made of the dc
component of the input wave. An
input pulse width, small compared to
the repetition time, has been assumed
in order that the average or dc¢ com-
ponent will be very low. With wave
forms of high duty cycle, the input
may be clamped to a given reference
level. Too, the time constant of the
input parameter is such that the
input wave form is not differen-
tiated.

+Pulse Amplifier

Maximum output impedance not to
exceed 300 ohms.
E,,—plate supply voltage
g —transconductance
R, —cathode resistor
E,,—voltage developed across cath-
ode
E, —voltage developed across tube
Z, —output impedance
See Fig. 1.
1. Z2,=1/g, =300

80

g = 3333 micromhoes (approx.)
From the tube curves, Fig. 2. 3333
micromhoes corresponds to approxi-
mately 5 ma static current.

2. Determination of cathode re-
sistance. (Fig. 3.) From 5 ma on the
vertical axis, project horizontally to
the right. Simultaneously, from the
plate supply voltage of 300 wvolts,
project vertically. The bias as read
at the intersection of these lines is
—3.7 volts. This condition assumes
that the full 300 volts will be devel-
oped across the tube; however, since
we are using cathode bias, and if we
assume the wvalue is 3.7 volts, only
296.3 volts will be developed across
the tube.

Visually interpolate and select a
point on the current projection such
that the bias, as read from the tube
curves, when projected to the hori-
zontal axis equals a voltage removed
from the plate supply voltage of 300
volts.

By inspection, we choose
volts.

3. Draw load line through this
point to E,,, = 300.

—3.6

Bias

= ——— "~ = 720 ohms.
Static Current

4. R,

5. Limit the current to a maxi-
mum value above which distortion
will occur, i = 25 ma max.

6. Projecting horizontally from
the maximum current value, the bias
is — 0.8 volt; thus for 18 volts output
(25 ma, across 720 ohms} the input
signal must equal 18 —0.8 equals
17.2 volts.

7. Determination of gain. The out-
put changed from 3.6 to 18 volts, a
14.4 volt change. The input changed
from 0 to 17.2 volts.

. output  14.4
= = —— =084
Gain =700t T 172
8. Note that at 25 ma, the g, is
approximately 8000 micrombhos,

which gives an output impedance of
approximately 125 chms,

The instantaneous output voltage
during the pulse interval is

E. = ER e (R+nc
R +4r
where r is the generator impedance.
See Fig. 4.

The instantaneous voltage output

Fig. 3: Determining cathede resistance from 12AT7 static characteristic curves
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Pulse Type Circuits

+ 300

- -150

Eo

Fig. 4: Loaded positive pulse amplifier

after the input pulse disappears is

T t
ER I: ® T e :l TR®Toe
. 1 e
R4+r
where T is the pulse input duration.
9. Thus we can see, that coupled
with the stray capacitance which
limits the reproduction of the input
waveform, it is important that the
generator impedance be very low,
as can be seen from the equation.

E. =

—Pulse Amplifier (Hi-output)

Many times one has needed a large
output voltage with a low output im-
pedance. See Fig. 5.

1. Since the grid is at ground,
there will be at least a 150 volt drop
across R,. For the moment, let us
assume this to be the case.

2. Thus, on the above assumption,
300 volts will be dropped across the
tube.

3. From the tube data, the plate
dissipation is approximately 2.5
watts. Having assumed 300 volts
across the tube, we can easily de-
termine the maximum current that
the tube can stand. This is:

i=25/300 = 835 ma
. 4. Determination of cathode re-
sistor,

R, = 150/.00835 = 18,000 ohms.

9. Draw load line, noting that E,,
now equals 150+ 300 volts.

i = 450/18,000 = 25 ma

6. From Fig. 6, project hori-
zontally from the assumed static
current of 8.35 ma. The bias at the
intersection of the load line is ap-
proximately —3.05 volts; but 8.35 ma
through R, of 18,000 ohms is only
150 wolts, which would give us a bias
of 0,

Therefore, assume a slightly higher
static current. For
choose 8.5 ma.

Bias from curve is —3 volts.

Voltage developed across cathode
is (0.0085) (18,000) = 153 volis,
which is a plus 3 volts above the

convenience .

Fig. 5: Hi-output negative pulse amplfifier

grid. Therefore, static current is 8.5
ma. The hias is 3 volts. The drop
across tube is 300 —3 = 297 volts.

Qur first assumptions, although
not correct, nevertheless gave us a
basis upon which to approximate the
operational point and plate dissipa-
tion.

Now that we have correctly de-
termined the operation point, let us
check again and see if we are overly
dissipating the power capabilities of
the tube.

(0.0085) (297) = 2.505 watts
This value is only slightly higher
than that given by the tube manu-
facturer.

7. Limit the current to a minimum
value below which distortion will oc-
cur. For convenience, choose 5 ma.
Projecting to the load line from this
value, the bias is observed to be —5
volts.

E..= (0.005) (18,000) =90 volts
above the —150 volt supply, 60 be-
low ground. To satisfly our tube
curves, the input should be 5 volts
below the cathode —60-5 = —65 volts.
Determination of gain. The output

varied from 3 volts above ground to
60 volts below ground, a change of
63 volts.

The input varied from 0 to —65
volts.

Gain — 60/65 = 0.95.

—Pulse Ampliiier

Maximum output impedance is not
to exceed 300 ohms approximately.
See Fig, 1.

1. From Fig. 2, choose 5 ma as the
current that will give an impedance
output of 300 ohms.

2. Determine cathode resistance at
this current value.

3. Note that 5 ma is the minimum
current, consequently at the start of
the negative pulse we should like to
have the tube conducting heavily.
Choose 25 ma as the resting current.

4. At 25 ma the bias as read from
the tube curves is —0.8 volts. But, 25
ma through 720 ohms, the ‘cathode

B+

Fig. 7: 12AT7 as a negative pulse amplifier

voltage, is 18 wvolts; consequently,
we should like to have the grid sit-
ting at 18—0.8 volts = 17.2 volts.

5. This can be accomplished by a
resistor divider network.

R, = 2,000,000 ohms

E, =17.2 volts = grid voltage

E, = 300 volts = supply voltage

R,=E; R/(E,—E;) =122,000 Q).

Ed. Note: Designs
capacity leading

assume negligible output

Fig. é: Static characteristic curves for a single section 12AT7 showing the
constructions necessary in designing a negative pulse amplifier. (Ex is 12 v.)

[¢}]
o
™o

WS R O B I Y

/ -2

/ -3

3
™~

/
e
/
/

o
N
%

/
)/ 5 /Y’ J ///
PR e

PLATE CURRENT IN MILLEAMPERES
\‘
Gn |
% ]
()
(}S

IV
e
]

TELE-TECH & ELECTRONIC INDUSTRIES * August 1953

www americanradiohistorv com

. .
0 100 200 300 400 500 €00
PLATE VOLTS
81


www.americanradiohistory.com

A Preset Counter for Time and

Fig. 1: Front view of Model
5426 preset counter having
count capacity of 1,000,000

Instrument sums any discrete physical change that can
be converied info a changing voltage. Suvitable accessories
enable unit to control automatic manufacturing processes

By T. H. THOMASON
Project Engineer, Berkeley Scientific Division, Beckman Instruments Inc.

2200 Wright Ave., Richmond, Calif.

HE preset counter described

(Fig. 1) is capable of exerting
control in cases where it is desired
to count or measure specific quan-
tities such as number of objects, pe-
riods of time, etc. Output informa-
tion may be obtained at any count

from 1 to 1,000,000. Any discrete
physical change that can be con-
verted into a changing voltage by
the use of transducers such as pho-
tocells, magnetic pickups, switches,
etc. can be counted. These changes
may occur at rates from de to 40,000

cPs, the maximum counting rate of
the preset decimal counting units
(Figs. 2 & 3) used in the instru-
ment.

The counter performs one of
three functions according to the po-
sition of a front panel switch. In the
COUNTER position, the instrument
functions as a counter independent
of the preset circuit. Output infor-
mation is obtained each time the
full capacity of the unit is reached.
In the RECYCLE position, the unit
will count to the preset number,
provide an output, reset, and indefi-
nitely repeat the cycle without los-
ing a count. This effectively makes
the instrument a counter having a
variable scaling factor from 1 to
1,000,000. In the GATE position, the
instrument counts until the preset
number is reached, at which time
the input to the counting units is
gated off and an output signal is
generated. This number is dis-
played until it is cleared by the
RESET button or an external reset
pulse.

Presel Counier

The preset counter consists of an
input circuit, an electronic gate, a
system of cascaded presettable
decimal counting units, and an out-
put circuit that provides either a
pulse output and relay closure or a
pulse output (See Fig. 4). The
variations in voltage to be counted
are applied to the input circuit, am-
plified, shaped, and conducted to an

Figs. 2-3: Model 730 preset decimal counting unit without covers showing (left) component mounting in bakelite (right) switch mechanism
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(uantity Measurements

COINGIDENGE
L
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N Fig. 4: Functional diagram of the counier

electronic gate. When this gate is
opened the incoming count is passed
to the first of the cascaded decimal
counting units. At the preset num-
ber, an output from the coincidence
system of the decimal counting
units initiates various electronic op-

erations, such as, resetting the
counting units, actuating a relay cir-
cuit, transmitting an output pulse,
"and/or closing an electronic gate.

A cathode-coupled phase inverter
and Schmitt Trigger make up
the direct-coupled input amplifier.

Their purpose is to amplify and
shape the input waveform so that
a standard pulse is always applied
to the electronic gate. Provisions
are made for balancing and adjust-
ing the plate voltage of the inverter
so that it, in conjunction with a
polarity switch, always applies posi-
tive going signal to the input of the
trigger cireuit.

Selhmite Trigger

The output of the Schmitt Trigger
is R-C coupled to the control grid
of a dual-control pentode that is
used as an electronic gate. When
the gate is open, as determined by
the voltage applied to its third grid,
a 100 volt negative pulse is applied
to the input of the counting units.
In both the COUNTER and RECY-
CLE positions of the function
switch the suppressor grid is
grounded and the gate is always
open. However, in the GATE posi-
tion it is open until the preset count
is reached at which time it is closed
thus stopping the input to the
counters.

The output of the electronic gate

(Continued on page 219)

Fig. 5: Circuit diagram of the decimal counting unit used in the counter
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~ Recent Electronic Developments at

ELECTRON-BEAM INTERFEROMETER

Research on the wave properties of
electrons has resulted in the develop-
ment of an interferometer that utilizes
electron beams to produce interference
fringes in much the same way as con-
ventional optical " interferometers use
light beams. The electron-beam inter-
ferometer, developed by L. Marton,
J. Arol Simpson, and J. A, Suddeth of
NBS, employs diffraction from an ex-
tremely thin crystal as a means for
splitting and recombining an electron
beam and uses an electron optical sys-
tem for viewing the resulting inter-
ference phenomena.

The electron interferometer greatly
extends the range of light interfero-
meters used in the direct measurement
of length. In addition, the instrument
constitutes an extremely sensitive de-
vice for measuring gradients of mag-
netic and electrostatic fields—analgous
to refractive indices in optical inter-
ferometry—and provides a means for
obtaining additional information on

the wave nature of the electron. Other
suggested applications of the method
include studies of the energy levels in

Fig. 1: Adjusting the NBS interferometer

solids and an absolute determination of
Planck’s constant.

One of the major components of the
wide-beam electron interferometer de-
veloped by NBS is a system of ex-
tremely thin crystals that diffract and
transmit the beam of electrons. The
crystals are mounted in a wvacuum
chamber placed between the illuminat-
ing and viewing systems of a conven-
tional electron microscope. Assume a
beam of electrons has passed through
the exit aperture of the electron gun
and are incident on the first of three
crystals. Because of the regular atomic
configuration of the crystal, a part of
the beam is diffracted and part is trans-
mitted directly through the crystal. A
second crystal, less than 5 c¢cm in front
of the first, is of such dimensions and so
positioned that it accepts only the
transmitted beam and one of the first-
order diffracted rays. An aperture be-
tween the second crystal and the third,
which is placed at a distance equal to
the separation of the first and second
crystals, limits the electron beam to

(Continued on page 197)
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Internal mechanism of interferometer
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Fig. 3: Sketch demonstrating electron beam diffraction through series of three crystals

84

VIBRATION GENERATOR

Electronic equipment is being called
upon increasingly for applications
where it is subjected to severe shock
and vibration, and engineers have had
to develop special components rugged
enough to withstand such strenuous
service, Electron tubes are a particular
problem from the standpoint of severe

Fig. 4:

Inserting experimental subminiature
tube into NBS wide-range tube vibrator. Tube
under study becomes an integral part of vibra-
tor's armature or moving element when mounted

vibration. In addition to being strong
enough not to fail mechanically, the
tube must be low in microphonics:
spurious electrical signals generated by
vibration of the tube must be low in
relation to the desired signal that the
tube is handling. In ordinary receiving
tubes, microphonics may easily be a
thousand or even a million times
greater than the intrinsic tube noise,
Tube microphonics can be a particu-
larly difficult problem in miniaturized
equipment.

An improved wide-range vibration
generator is facilitating the study of
low-microphonic tubes in the NBS
electron tubes laboratory. Recently
developed by J. D. Rosenberg, W. B.
Hillstrom, and L. T. Fleming, the NBS
tube vibrator produces accelerations
up to 20 times that of gravity and is
flat within 20% over the unusually wide
range of 100 to 10,000 cps. The tube
under study is fitted into a hole in the
vibrator’s moving element, or arma-
ture. The armature is a cylindrical
block of nonmagnetic material with a
“voice coil”—for the audio-frequency
driving voltage-—at its lower end. Two
flexible metal strips hold the armature
centered in an electromagnetic field
structure powered by 40 watts of
120-volt de. Although the only model
of the tube wvibrator thus far con-
structed was built to accommodate sub-
miniature-type tubes, the design could
readily be modified for microphonics
studies of miniature or oectal tubes.

Commercially available vibration
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the National Bureau of Standards

FOR ELECTRON TUBES

generators of the mechanically driven
type have upper frequency limits of
only about 300 cps; they are primarily
vibration fatigue testers, having ir-
regular waveform and lacking the
flexibility required for development
work. Commercial vibrators of the
electrodynamic or “loudspeaker” type
are seldom wuseful at frequencies ahove
3000 cps. The moving coil in this type
of vibrator is usually fastened to a
drive rod that typically has cobjection-
ably sharp resonances in the neighbor-
hood of 2000 cps,

In the NBS vibrator the upper fre-
quency limit is raised by making the
armature simple and rugged, of a ma-
terial having a high ratio of rigidity
to weight. Linen bakelite, which is only
moderately good in this particular re-
spect, was used for the present arma-
ture in the vibrator because of its
convenience and availability. The
fundamental resonance occurs in the
neighborhood of 18,000 cycles; response
begins to rise at about 10,000 cycles.
Use of a material with a higher rigid-
ity-to-weight ratio would substantially
raise the frequency of fundamental
resonance,

Development of the NBS tube vibra-
tor was dependent upon the previous
development of a small barium titanite

Fig. 3: Cross-sectional drawing shows
essentials of the new NBS tube vibrator

accelerometer (NBS Model 3) capable
of measuring vibration frequencies to
20 xc at acceleration levels of 0.2 to
10,000 g. '

Another barium titanate accelero-
meter, similar in shape and weight to
a T-3 subminiature tube, was devel-
oped expressly to meet needs arising
in the developmeni of the wvibrator.
The problem was how to design a con-
venient tube holder for the vibrator,
sufficiently free from stray compliances
and resonances to assure that the mo-
tion of the tube would conform closely
to the motion of the vibrator up to at
least 10 ®c. The subminiature-tube-
type accelerometer facilitated the de-
sien of a tube holder meeting this
requirement,

FREQUENCY DEVIATION METER

To provide more reliable and sensi-
tive receiving and recording instru~
menis for communications signals, NBS
has for some time carried on a con-
tinuous program of research and devel-
opment in this field. Most recent
product of the program is a compara-
tively simple frequency deviation meter
developed by Norris Hekimian of the
NBS Central Radio Propagation Lab.
The instrument indicates the deviations
of a signal from a reference frequency
to better than 0.5%. It performs the
same function as the “tuning eye” on
some regular radio broadcast receivers
but with sufficient precision to be used
in the laboratory or as part of the pro-
duction inspection procedure in &
manufacturing operation.

The circuit consists of a limiter-
discriminator arrangement and pro-
vision for driving an indicating device
from the discriminator output. Normally,
the arrangement includes two stages of
limiting, one of discrimination, and a
driving stage. However, by employing
the new 6BN6 gated-beam tubes, it has
been possible to reduce circuit com-

plexity and to hold the tube comple-
ment to two in number. Advantage is
taken of the input-output characteris-
tics of the 6BN6 tube—which rises
sharply to an equilibrium level, as in a
step function—to obtain the second
stage of limiting combined with quadra-
ture-grid discrimination, The indicating
device—a 150-0-150 microameter—is
driven through a dec bridge circuit by
the current resulting from an unbal-
anced condition in the plate circuit of
the discriminator. The circuit unbalance
arises when the input signal differs
from the zero-set or reference signal.

To avoid plate~-current cutoff by self
bias, which is possible with gated-beam
tubes, the NBS circuit employs 60-mh
chokes in the signal grid returns of
the 6BN6 tubes. Low-value resistors
are placed in the plate leads to help
dampen the plate surges and to. aid in
obtaining a flat limiter characteristic.
A well regulated plate supply operating
at 150 volts has a current drain of only
10 ma. For more stable operation, the
heater supply is also regulated. Circuit

(Continued on page 199)

Fig. 6: {Left} Underside of deviation meter shows resonunt circuit coils and
associoted components. (Rightj Top side of meter has screw-driver controls
for adjusting zero setting, sensitivity, limiting characteristics, veactances ete.

Fig. 7: Cirevit diagram of frequency deviation mefer. Two 6BN6 gated-heam tubes

are used as the limiters and discriminators. Indicator is 150-0-150 microammeter
60 millihenry chokes in signal grid returns prevent self-bias plate current cut-off.
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Modulation and Frequency Indicator

By ROBERT GRIMM
Hewleti-Packard Co.
395 Page Mill Rd.
Palo Alto, Calif.

HE accuracy to which TV sta-

tions must maintain their car-
rier frequencies, particularly in the
UHF band, imposes stringent re-
quirements on the accuracy of
station monitoring equipment. One
important reason for high monitor
accuracy arises from the use of “off-
set carriers” to reduce co-channel
interference. In areas where more
than one signal on a given channel
is present, the weaker signal causes
a “venetian blind” effect in which
moving horizontal black bars disturb
the picture. Alternatively, part of
the undesired picture may appear.

By offsetting the carrier of one
of the transmitters by 10 xc or 20 Kc,
it has been found that the interfer-
ence may be reduced by an amount
equal to reducing the interfering sig-
nal by about 14 db. For this reason
certain of the stations on the same
channel in adjacent areas are as-
signed frequencies that are 10 kc
above or 10 K¢ below the nominal
channel frequency. However, to be
effective in reducing this co-channel
interference, the individual stations
must maintain their frequency close
to their assigned frequency so that
the 10 xc or 20 xc spacing between
transmitters will be accurate.

The FCC requires that the visual
transmitters be maintained within
*1 ¢ of their assigned frequency.
If it is assumed that the monitoring
equipment should have an accuracy
at least twice the required accuracy
of the transmitter, then the monitor
must be accurate within 500 cycles
for a reasonable length of time with-
out recalibrating. At the upper end
of the UHF band, this is an accuracy
of about a half part per million for
the monitor.

Aural Transmitter Frequencesy

The frequency of the aural trans-
mitter is not quite so critical as the
visual transmitter. However, certain
receivers of the intercarrier type use
the difference frequency between the
aural and visual carriers as the aural
intermediate frequency. The nominal
4.5 Mc spacing of the visual and aural
carriers should therefore be held ac-
curately. The FCC requires that the
aural transmitter be within 4 kc of
its assigned frequency, Again, if it is

86

Fig. 1:

assumed that the monitor should
have twice the required accuracy
of the transmitter, the monitor
should then indicate accurately the
aural carrier frequency within 2 kc.

To meet these requirements, the
Hewlett-Packard Co. Model 335E
TV Monitor (Fig. 1) has been de-
veloped specifically for TV stations.
The overall functioning of the moni-
tor is shown in the block diagram in
Fig. 2.

The monitor as a whole may be

Front panel view of TV monitor developed by Hewlett-Packard for broadcasting stations

considered to consist of four general
sections: (1) a very accurate crys-
tal-controlled oscillator and associ-
ated multipliers to develop a precise
reference frequency for comparison
with the transmitter carrier frequen-
cies; (2) mixers to combine the ref-
erence frequency with the trans-
mitter carriers; (3) discriminators
to measure accurately the difference
frequencies from the mixtures and
to present the difference readings on
meters; (4) an aural modulation ecir-

Fig. 2: Monitor comprises oscilloator and multipliers, mixers, discriminators, aural circvit
AURAL  CARRIER
et
? AURAL
Fpp * 45 6~ 4.5035 ¢ 150 #¢ 130 48 CARRIER
! | | 2 DEVIATIDN
PULSE :
AURAL 4 F b OSQUARING
MIXER COUNTING
~ MILER > | aMPLITIER DISCRIM!NATOR
PERCENT
AURAL
AURAL NODULATION
KULTIPLIER ““"T‘ER
RECTIFIER
|
WASTER PEAX
XTAL MULTIPLIER HODULATION
DSCILLATOR IKDICATOR
VISUAL
MULTIPLIER
VISUAL
35K E N (4 CARRIER
f j / DEVIATION
PULSE
VISUAL FILTER SOEAR'N% COURTING
WIXER AMPLIFIE DISCAININATOR
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INPUT
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for YHF and UHF

New instrument monitors TV carrier within accuracy of
500 CPS. Peak-reading voltmeter indicates aural mod-
ulation level. Unif's importance siressed where offset
carriers are used fo reduce co-channel inferference

cuit to measure the percent aural
modulation. These sections will be
considered individually in greater
detail. .

The master oscillator is a twin-
tube cathode-coupled Butler oscilla-
tor which includes a series-resonant
crystal in its feedback loop. The
fundamental components of this os-
cillator are shown in Fig. 3. Tube
V1A operates as a grounded-grid
amplifier with its input voltage ap-
lied to the cathode. The plate cir-
cuit is broadly tuned to the resonant
frequency of the crystal. V1A is thus
an r-f amplifier providing gain at
frequencies near the crystal fre-
quency. Tube V1B is a cathode fol-
lower driven from the plate of
section V1A. From its low-imped-
ance cathode circuit, a voltage may
be obtained without loading the
plate circuit of V1A. The cathode
voltage of V1B is in phase with the
cathode voltage of V1A, so that if
the two cathodes are tied together
directly, the circuit will oscillate
at a frequency determined mainly
by the plate tank components of
V1A. However, by connecting the
two cathodes together with a crystal,
the circuit will only oscillate at a
frequency at which the crystal is a
a low impedance, which is at its
series-resonant freguency. Since
both cathode resistances are only a
few hundred ohms, the effects of
tube capacities and stray wiring
capacities are minimized.

Oscillator Frequency

By making the plate tank of V1A
a low @ circuit, its tuning has little
effect on the oscillator frequency.
By choosing the proper operating
points and circuit component values,
this circuit has been found to be
quite insensitive to heater voltage
changes. Measurements have shown
the variation in frequency to be less
than 0.2 parts per million for a
heater voltage change of =12%. By
using a constant-voltage regulating
transformer to supply the power for
the heaters, frequency variations
with line voltage changes have been

virtually eliminated.

The crystal itself operates in a
temperature-controlled oven which
maintains the temperature constant
to within 0.1°C, independent of the
ambient temperature. Measurements
on this oscillator have shown it to be
stable to better than a half part per
million for a period of ten days.
Typical stability curves for two of
the oscillators are shown in Fig. 4.

The output of the master oscilla-
tor is coupled to the first multiplier.
This multiplier in turn drives the
separate aural and visual channel
multipliers. These multipliers, in in-
dividual shielded cans, also serve to
isolate the two channel signals from
each other.

The frequency of the crystal in the
master oscillator is chosen so that
one of its harmonics is exactly 3.5
kc below the visual carrier. In the
visual mixer, this harmonic from the
visual multiplier beats with the r-f
input from the visual transmitter to
produce a beat note of 3.5 k¢ when
the transmitter is operating at its
assigned frequency. After passing
through a series of squaring ampli-
fiers, the 3.5 gc signal is applied to a
pulse-counting discriminator.

Pulse-couniing Discriminator

Fig. 5 shows the fundamental com-
ponents of the pulse-counting dis-
criminator. From the squaring am-
plifiers a push-pull pair of square
waves is obtained. These square
waves are used to turn on and off
tubes V, and V,. The cathodes of
these tubes are fed from a constant-
current source, so that alternately
the plate current of V, and V, is
the entire current from the constant-
current source. The precision wire-
wound resistors R therefore develop
a square wave with very closely
regulated amplitude. The time con-
stant RC is very short compared to
the period of half a cycle of the
intermediate frequency. Therefore,
C charges and discharges a con-
trolled amount for each cycle of the
difference frequency between the
visual carrier and the internal refer-
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Fig. 5: Visucl pulse counting discriminator

ence frequency. By connecting a
full-wave bridge rectifier and a
meter in the capacitor charge and
discharge path, a meter indication
can be obtained. The current through
the meter is given by the equation
I,=2I RCf -
where I, is the average meter
current
I, is the current from the
constant-current source
R is the plate load resist-
ance
C is the coupling capaci-
tance
f is the frequency of sig-
nal applied to the grids
V, and V,

This equation shows that the
meter current is exactly proportional
to the frequency of the applied sig-
nal, if R, C, and I, are constant.
Since R and C are precision com-
ponents and I is obtained from a
high-impedance  constant-current
source, these conditions are met.

Although the circuit as described
above gives a very linear indication
with fregency, it is more convenient
in operation for the carrier deviation
meter scale to be expanded and

(Continued on page 148)
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Accuracy of Potentiometer
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Recent research indicates linearity error values to
be far less reliable than generally believed. For

calculated linearity error to remain within 10%
of true linedarity error 250 check points must be used

R. McDONALD & 1. HOGAN
Helipot Corp., 916 Meridian Ave., S. Pasadena, Calif.

S is generally known, a perfectly
linear potentiometer would be
one in which the resistance obtained
would vary absolutely and exactly
in direct proportion to the move-
ment of the contact point along the
resistance element. So far, the pro-
duction of a perfectly linear poten-
tiometer has been an impossibility,
and today the generally accepted in-
terpretation of “linear potentiome-
ter” is one which has been designed
and manufactured to produce as
near linear results as possible. The
fact that no potentiometer is per-
fectly linear, necessitates the calcu-
lation of linearity error in various
models, so that their application
and use can better be determined.
For some time Helipot Corp. en-
gineers have felt that the conven-
tional number of check points us-
ually used in estimating linearity
error in a wire-wound, linear po-
tentiometer has not been sufficient
to produce a reasonably accurate
fisure. An investigation has recently
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been completed concerning this
question, and the results tend to
substantiate the fact that insufficient
check points have been used regu-
larly in past calculations of linearity
error.

The primary purpose of this in-
vestigation was to determine relia-
bility of linearity error, as calcu-
lated from a given number of check
points in both single-turn and multi-
turn potentiometers. Consideration
was also given to variances that
might be caused by length of man-
drel and/or number of turns of re-
sistance wire,

Test Procedure

The test procedure used for mak-
ing linearity measurements on the
various potentiometers examined
during this investigation was as fol-
lows: Using a dividing head, a volt-
age divider and a galvanometer,
each potentiometer was set up in a
bridge circuit; then 360 equally

100

80

70

60
'+

50 NORMALIZED GONIOMETER CURVES for
polentiometers described in Figure 2b.

Percent of True Linearity Error

40.

10 100 1000 2000
Number of points checked.

100

73
=)

©
e

NORMA LIZED GONIOMETER CURVES of 2
medjum-resolution, single-turn potentiome-
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spaced readings were taken. From
this data, linearity error calcula-
tions were made. The number of cal-
culations which could be made from
the observed readings was, of
course, inversely proportional to the
number of check points used. For
example, when all 360 points were
used only one calculation was pos-
sible; if 180 points were used, two
calculations could be made; when
120 points were used, three calcu-
lations could be made and when 72
check points were included, five cal-
culations were possible.

During this investigation, if less
than 72 check points were used, only
5 ecalculations were made, although
more were possible. Calculations
concerning linearity error of the po-
tentiometers used in this study were
made using 360, 180, 120, 72, 45, 30,
20, 15, 10, 8, and 5 check points on
each potentiometer. The linearity
values obtained from the check
points were plotted on semi-log
graph paper, with the observed lin-
earity errors on the linear ordinate,
and the different numbers of points
checked on the logarithmic abscissa.
This resulted in a series of curves
which were termed “goniometer
curves.” Using the 360 check-point
data, curves of observed linearity
error versus shaft rotation were
plotted on standard linear graph
paper.

Varying magnitude of observed
linearity error made comparison of
goniometer curves difficult. To over-
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Linearity Measurements

come this difficulty, the curves were
normalized by showing the observed
linearity error as a percentage of
the estimated true linearity, on the
linear ordinate, with the true lin-
earity considered as 1009%. (Esti-
mated true linearity was found by
extrapolating the goniometer curve
to the point where it became flat, in
other words, to the extent that ob-
served linearity would not change
with addition of more check points;
it was felt that after 2000 check
points, no appreciable change in ob-
served linearity would occur.)
Curves normalized in this manner
were termed “normalized goniome-
ter curves.” Examples of normalized
goniometer curves are shown in
Figs. 2a, 3, 4, 5a and 6a.

Lincariiy Error Curve

There is a direct connection be-
tween the normalized goniometer
curves and the observed linearity
error curves, since both are derived
from the same data. For this reason,
the shape of the 360-point linearity
error curve is important. Several
types of fluctuation and variations in
shape occur in the linearity error
curves of typical wire wound poten-
tiometers. As shown in Figs. 1, 2b,
5b, and 6b, there is usually a gen-
eral shape to the curve; for exam-
ple, it may be sinusoidal, parabolic,
etc. Upon this basic shape are supér-
imposed the point-to-point fluctua-
tions. In multi-turn potentiometers
there is usually a cyclic error which
repeats itself for each 360 degrees
of the potentiometer, or each full
turn,

Other important factors in deter-
mining the shape of the linearity er-
ror curve, as well as the normal-
ized goniometer curve, are varia-
tions in resistance wire and core
wire, and erratic spacing of resist-
ance wire turns. One of the most
dominant factors is resolution error.

In considering linearity error
curves, it is essential to understand
the effect of resolution error, an
error that is present to a greater or
lesser degree in all potentiometers.
The potentiometers chosen for in-
vestigation included samples of Hel-
ipot models having good, medium
and poor resolution. A potentiome-
ter with good resolution usually has
a large number of resistance wire
turns; a potentiometer with poor
resolution, usually has a small

number of turns. Correspondingly, a
small number of turns usually
means low resistance; a large num-
ber, high resistance.

Resolution error can become a
dominant factor in poor resolution
potentiometers, It varies in ampli-
tude inversely with the number of
resistance wire turns and causes a
sawtooth shape on the linearity pat-
tern. With a small number of turns,
or a potentiometer of poor resolu-
tion, the amplitude of resolution
error, as indicated by the height of
the sawtooth fluctuations, tends to
be large. This is well illustrated in
Fig. 1 and Fig. 6b, in which are
plotted data on two single-turn po-
tentiometers with a relatively small
number of turns (600 and 705 turns
respectively) and poor resolution.
Note that this type of linearity error
curve shows sawtooth shapes; these
shapes are arranged in cycles, and
may be of considerable amplitude.

Investigation has shown that the
pattern of cycles caused by resolu-
tion error is determined by the ra-
tio of the number of resistance wire
turns to the number of readings. The
cycles have been classified in two
groups which can be referred to as
minor and major cycles. Minor cy-
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NORMALIZED GONIOMETER CURVES of 2
good-resclution, single-turn potenliometers,
Each has a reslstance of 50,000 ohms and
2230 resistance wire turns. Linearity of
50 potentiometer "E", as observed through 360

60

Percent of True Linearity Error

cles are made up of a group of sev-
eral readings; major cycles consist
of a group of two kinds of minor
cycles. The number of readings per
minor cycle, the number of minor
cycles per major cycle, and the am-
plitude of both can be calculated by
taking into consideration the num-
ber of resistance wire turns in the
potentiometer and the number of
readings to be taken. Cyclic error
patterns of this type (showing saw-
tooth shapes of considerable ampli-
tude) will only be found in poten-
tiometers of the poorest resolution.
This is because, as noted above, res-
olution error varies inversely with
the number of resistance wire
turns. It is true that some resclu-
tion error will appear in potentiom-
eters of better resolution, but not to
the extent that the cyclic patterns
will be obvious.

Sawiteoth Patiern

If linearity readings could be made
at an infinite number of points along
a potentiometer coil, the linearity
error curve would assume a saw-
tooth pattern with each tooth of
equal spacing and amplitude. This is
caused by the fact that as the slider
moves from one turn towards an-
other, the resistance reading does
not change until the next turn is ac-
tually contacted. Thus, too little re-
sistance is read in comparison to the
amount of slider movement; hence

*/ NORMALIZED GONIOMETER CURVES for

Perceat of True Linearity Error
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POTENTIOMETER LINEARITY (Continued)

a negative error exists until the
halfway point is reached and the
slider contacts the next turn. At
this point the resistance reading be-
comes higher in reference to slider
position than it should be, and there
is a positive error. When the center
of the slider crosses the center of
this turn, the error passes through
zero and becomes negative again.

This procedure repeats itself as
the slider passes over each turn,
thus producing a sawtooth shape on
the linearity curve. If linearity read-
ings could be made directly on
every turn, or directly on an inte-
gral number of turns, there would
be no observed resolution error, as
each reading would be made at the
point of zero resolution error. The
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linearity error curve thus obtained
would be in the form of a compar-
atively smooth line. Inasmuch as it
is not presently possible to take lin-
earity readings at the exact center
of each turn, the resolution error is
normally indicated by an irregular
sawtooth pattern on the linearity er-
ror curve,

Neormalized Curves

Results of the Helipot investiga-
tion of normalized goniometer
curves have shown that apparently
no single factor governing the shape
of the curves is of such dominant
importance as to permit utilizing
that factor alone to obtain consist-
ent predictions of results. There is a
definite relationship between the
shape or height of a goniometer
curve and resolution, and between
the curve and linearity error. By
combining these two factors, an ac-
ceptable correlation is obtained.

Comparison of the normalized
goniometer curves with the ratio of
linearity error to resolution error
has shown that in general the higher
this ratio, the higher the goniometer
curve will be. A high curve indi-
cates that fewer points need to be
checked to get a reasonably accu-
rate indication of the frue linearity
error.

By a close examination of the 360-
point linearity curve of a potenti-
ometer, a rough estimate can be
made of the height of its normalized
goniometer curve. A potentiometer
with a fairly high linearity error,
but with a smooth curve having little
“jaggedness” will usually have a
high normalized goniometer curve.
(See linearity error curve “H” and
the normalized goniometer curve
“H” in Figures 5a and 5b.) Con-
versely, a potentiometer having a
relatively large resolution error or
a large amount of jaggedness will
generally have a low normalized
goniometer curve. This holds true
whether or not the jaggedness is
caused by resolution error. Fig. 6b
shows a jagged linearity curve be-
cause of a high TYesolution error;

(Continued on page 200)
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“Concenfiric circle’’ graphical method

quickly vyields

two parallel impedances. Only four

straight construction lines employed.

By LEO STORCH

Advanced Electronics Laboratory, Hughes Aircraft Co.
Florence Ave. at Teale Si., Culver City, Calif.

OMBINATIONS of two im-
pedances in series or in parallel
constitute the two most fundamental
and most frequently occurring oper-
ations of networl analysis and de-
sign. The resultant of two im-
pedance connected in series is easy
fo compute. It is required merely to
add the resistive and reactive com-
ponents of the two impedances
separately, in order to obtain the re-
sultant resistance and reactance, In
-symbols:
Z.=7,+17Z,
. R-HX, = (B, +Ra) H (X, 4+X,)
Likewise, it is simple to represent
the series combination in the im-
pedance plane (Fig. 1). The two im-
pedances Z, and Z, are plotted in the
conventional manner by laying off
their R and X components along the
two coordinate axes. Thereupon Z,
is obtained by vector addition. This
operation consists of translating Z,
such that its base touches the tip of

Fig. 2: Lines 021, 0Zs, and OZ, not required in contruction

14 13 12 1l

resuliant

(e d

for any

Parallel-7 @a!

Fig. 1: Graphical representation

of impedances in serles

Z, or of translating Z, such that its
base touches the tip of Z,. Then Z is
equal to the vector extending from
the origin to the tip of the translated
vector.

No such simple method is avail-
able for parallel-impedance com-
binations, assuming that both the
initial data and the solution are to be
expressed in terms of impedance
components. In view of the universal
practice of dealing with resistance
and reactance rather than conduct-
ance and susceptance (admittance
components), this assumption is
clearly justified. Since two im-
pedances combine in parallel ac-

cording to:
Zl » 7 1 1
U(?ﬁ’z)

Zp = ZotZo T

14 13 12 11

il 12 13 14

S

even the most efficient computation
of Z, includes several tedious steps,
consisting of conversions from Car-
tesian to polar coordinates and from
polar to Cartesian coordinates. The
alternate method of calculating Z,
exclusively by additions, subtrac-
tions, multiplications, and divisions
is even less satisfactory. When ap-
plied to the first term
Z, 2] (2,4 Z,),

it requires calculating Z, *Z, in the
form a -+ jb by direct multiplica-
tions and calculating Z, + Z, in the
form ¢ + id, followed by multiply-
ing both numerator and denominator
by ¢ — jd, and simplifying. Applied
to 1/(1/Z,41/Z,), a similar process
for the sum of the two inverted
terms.

Table I contains a comparative

Fig. 3: All values x 10. 0Z,, 0Z,, 0, not required in construction
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PARALLEL-Z CALCULATIONS (Continued)

listing of the number of operations
for the latter two methods (i.e.:
‘Impedance - Rationalization” and
“Admittance ~ Rationalization”) as
well as for the two conversion meth-
ods. It should be borne in mind that
“Conversion,” particularly from
Cartesian to polar coordinates, are
not simple operations although not
broken down further in Table 1.
To obviate this slow process and
expedite the calculation of Z,, nu-
merous papers have been devoted to
short-cut geometrical solutions of
the parallel-impedance problem.
Only those methods which supply an
all-geometric solution for Z, without
intermediate calculations are of in-
terest here. Different approaches
have been employed, enlisting var-
ious geometrical principles. The so-

lution by a  similar-triangle
construction has hbeen prominent
among them and has occupied

several writers, such as Clarke®
Barker? and, more recently, Reed.?
Other line, triangle and circle con-
structions have also been developed.

**Conecentrie-Cirele”
Construetion

It is believed that this paper does
not merely add another item to an
already rich collection, but that it
introduces a more compact and sat-
isfactory method than has been
available heretofore, at least as far
as the writer is aware, This method
will be referred to as the “concen-
tric-circle” construction.

Special graph paper of the type
shown in Fig. 2 is prepared by

Fig. 4: All values x 10. 0Z,, 0Z5, OZ, not required in construction

superimposing a family of circles,
concentric about the origin, on
standard rectangular graph paper.
With this type of paper available
ready-made, the resultant of the
combination of any two impedances
(except for the special case when
Z, and Z, have the same phase angle
or differ by 180°) in parallel can he
located by drawing only four straight
lines, after Z, and Z, have been plot-

TABLE 1|
Imped- Admit-  Imped- Admit-
ance— tange—  ance— tance—
Conver- Gonver- Rationaliza- Rationaliza-
sion sion tion tion
Multipiication 1 e] 10 6
Divisions 1 3 2 6
Additions and
Subtractions 4 2 7 6
Gonversions:
Cartesian— 3 3 - -
Polar
Conversions:
Polaro 3 - o=
Gartesian

ted in the conventional manner.
Neither compass nor protractor,
which have heretofore usually been
essential in parallel-impedance con-
structions, is required. The rules
governing the “concentric-circle”
construction are extremely simple so
that they can be grasped and re-
tained without any special effort.
Moreover, the “concentric-circle”
constructions can even be performed
by persons who are completely un-
familiar with circuit theory or with
the manipulation of complex num-
bers.

Including the preparatory item
(a), the ‘“concentric-circle” con-

2 13 14 14 13 2 1l

struction (F'ig. 2) consists of the fol-

lowing steps:

a) Apply the same butf smallest pos-
sible multiplier to both R and X
scales to make them commensu-
rate with the range of values of
the specific problem, This would
normally be a power of ten, such
as 10, 100, 1000, etc., but an inter-
mediate multiplier may be justi-
fied when it improves overall
accuracy. Then locate the points
Z: and Z: by means of their re-
sistive (R) and reactive (X)
components in the conventional
manner.

Draw a straight line through Z,

—_

parallel to OZ, and mark its
point of intersection with the
circle passing through Z, as P..
Also, draw a straight line
through Z, parallel to OZ,, and
mark its point of intersection
with the circle passing through
Z, as P,.

Connect P, and Z, by a straight
line, and do likewise for P, and
Z,. The intersection of these two
straight lines is Z,, the resultant
of combining impedances Z, and
Z, in parallel.

This simple and straightforward

procedure is completely general. It

is valid when Z, and Z, both lie in
the inductive quadrant or in the
capacitive quadrant, or when they
lie in opposite quadrants. Of course,
a given impedance vector will not
always terminate on one of the
available circles. As with every set
of discrete coordinates, it is neces-
sary in that case to interpolate
between the two adjacent circles.
Let us illustrate the method by

b)

Fig. 5: Auxiliary tonstruction used when intersection is off paper

L] 12 13 14
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two specific examples and indicate
the equivalent numerical computa-
tions,

For the first example, let

Z, — 44.2 1 §73.8

and Z, = 28 -4+ j10.6 ohms.
Using a sheet of the type of Fig. 2
and applying a scale factor of 10, Z,
and Z, are laid off (Fig. 3) and steps
b) and c¢) are executed. The result
is: Z, = 20.5 - j12 ohms. Readings
are taken to the nearest coordinate
lines (for clarity, these are not
shown) and without any attempt to
interpolate between adjacent lines.

The second example will illustrate
the applicability of the “concentric-
circle” method when Z; and Z, lie
in opposite quadrants. Let

Z, 44.2 j78.8
and Z, = 28 -} j10.6 ohms;
ie. Z, is the complex conjugate with
respect to the first example. In
Fig. 4, Z, and Z, are laid off accord-
ing to these values. Then steps b)
and ¢) are performed exactly as in
the first example. No special atten-
tion to quadrants or to leading or
lagging phase angles is required. As
a matter of fact, the whole process is
foolproof and it is not likely that any
one could go astray in carrying out
these two simple steps. The result is:
Z, = 215 - jl.5 ohms

again read to the nearest coordinate
lines without interpolation.

Cheeliing Result

To check this result algebraically
on a slide rule, it takes the following
steps:

(442 - j78.8) - (28 +j10.6)
(442 —j78.8) + (28 + j10.6)

Zp

Fig. &: Division by suitable scale factor will bring Z, into range

(442 —78.8) - (28 + ;10.6)

722 — j68.2
90.4 /—60.7° - 30 /20.8°
- 99 /—43.4°

90.4 - 30 /20.8° — 60.7° + 43.4°
99

27.4 /3.5° = 27.3 + j1.67 ohms.

Although this numerical outline
demonstrates that the effort is con-
siderably greater than in using the
geometrical method, it does not even
insinuate the numerous slide rule
manipulations inherent in making
the three conversions from rectan-
gular to polar coordinates and the
attendant opportunities for errors.

Accuracy and Range

The comparison of the geometrical
with the numerical method would
be incomplete without considering
accuracy and range. A 20 x 20 in. size
sheet with 20 lines per inch secures
accuracy corresponding to a 10 in.
slide rule. This sheet size is not in-
convenient for work on a desk-top,
but it is desirable to have available
a 24-in. straightedge and a large-
size drafting triangle. It is also worth
noting that a sheet of similar size
will be required with any other
geometrical method for comparable
aceuracy, although the other meth-
ods are more laborious and intricate
than the “concentric-circle’” method.
Since the number of significant
digits can be increased by resorting
to a larger sheet size, the geometri-
cal method can be made arbitrarily
accurate at the expense of conven-

ience. It is in this respect similar
to the use of longer slide rules or to
the carrying of more digits in ma-
chine calculations.

Generally speaking, the conven-
ient range for a 20%20-in. sheet may
be set at a 50:1 ratio in resistance or
reactance of the two impedances,
which should be adequate for most
practical purposes. The handling of
long impedance vectors and of
almost resonant, high-Q reactances
needs special attention in some cases
when the size of the sheet is kept in-
tentionally to a minimum.

Sheet Size

If each of the R, -}X, and (—X)
scales is 10 in. long on a 20x20-in.
sheet (Fig. 2), the circle passing
through the points most distant from
the origin, i.e. 10 = j10, has a diam-
eter of 28.2”. In order to accommo-
date those parallel-impedance cal-
culations which involve a component
lying in the lower or upper right-
hand corner of the impedance plane
and outside the 20-in. diameter
circle, while the other component is
of very small magnitude, it would
appear to be necessary to increase
the size of the sheet to 28.2 x 28.2 in.

This increase in size by 509 for
a small percentage of cases seems
unwarranted for two reascons. First,
every circle of a diameter larger
than 20 in. and smaller than 28.2 in.
is still represented by four sectors
on a 20x20-in. sheet. In some cases
belonging to this group, one of the
four sectors will intercept the paral-
lel to the short vector drawn through
the tip of the long vector. When this

(Continued on page 190)

Fig. 7: Construction example for similar impedunces in porallel
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CUES for BROADCASTERS

Practical ways of impreving station operation and efficiency

Reducing Hum

in Remote Amplifier

H. E. SMITH, Chief Engineer,
WAVL, Apollo, Pa.

N a stubborn case of inherent

hum in the Gates Dynamote Re-
mote Amplifier, the cause was found
to be the location of the pilot light.
This light is between Input Pots #2
and #3, and the hum was picked up
in the output leads from these pots.
Therefore it was constant, even
with all inputs closed. At the par-
ticular installation it was necessary
to operate with the master gain
relatively high, and the hum be-
came more objectionable.

To correct the situation the
socket was re-located and new
leads made of tightly twisted hook-
up wire were routed the furthest
‘possible distance from low level cir-
cuits. In this manner the hum was
reduced 14 db. It was also ohserved
that there was as much as two or
three db difference in the hum gen-
erated by different bulbs tested.
Hum problems in other makes of
amplifiers can in some cases also be
solved similarly.

Sapphire Protection

MARTIN KARANT, Program

Director, WKPT, Kingsport, Tenn.

E have an RCA 72DX cutting

lathe on each of two RCA turn-
tables, and have had quite a bit of
trouble keeping our sapphire cut-
ting needles from being dulled and
chipped as a result of careless op-
erators striking the tips with trans-
criptions as they remove them from
the turntables. With a reasonable
amount of care, these sapphire cut-
ting needles should last at least ten
(10) hours, and we've only been
getting around 2 or 3 hours use out
of them at best.

In the past 11 months, we have
had to re-sharpen or replace 10
needles; an expensive procedure at
today’s prices, to say nothing of the
inconvenience of finding a dulled
needle on the head just when you
have to use it in a hurry.

In the course of trying to figure
out some way to prevent this ex-
pensive carelessness, we came up
with the following solution; We
took an aluminum-base transcrip-
tion, dipped it in hot water, stripped
off the cellulose nitrate on the sur-

o4

$$$ FOR YOUR IDEAS

Readers are invited fo contribuie their
own suggestions which should be shori
and include photographs or rough
skeiches. Typewritien, double-spaced
text is requested. Our usual rates will
be paid for material used.

face, and marked it with a sharp-
ened nail according to the dimen-
sions on the accompanying draw-
ings. It was placed in a vise and
bent as illustrated, and that was all
there was to it.

By bending in a littel at the top
of the cover, a slight tension is

it

™ 1

__PI%G'—{'/:L- i

ABOVE FIGURES ARE ALL INSIDE DIMENSIONS (SCALE - FULL SIZE)

-

1%

Transcription disc becomes sapphire c¢utting
needle guard by few bends in a vise

placed on the recording head and
the protective cover holds firmly. It
simply slips over the front of the
head when we are through using it,
and it has eliminated the damaged
cutting needles.

Remote Dialing System

W. A. SEBASTIAN, Chief Engineer,
KWBM, Williston, N. D.

OST stations can use a system
for dialing remote lines, but
the cost is prohibitive for smaller

stations having limited engineering
budgets. The system described can
be built for $28.60, excluding the
cost of repeat-coils. Perhaps the in-
put of your console can be altered
to omit the repeat-coil on the dialing
end.

When we first priced new stepping
relays of the type that clears and
steps electrically, we found they
were very costly., To my knowledge,
no relay that is electrically stepping
and clearing is available on the sur-
plus market. We turned to the con-
tinuously rotating type of relay
without reset coil and devised this
circuit to make it step itself back to
a neutral position when properly
switched.

The relay used has a third deck
with bridging wipers used for reset-
ting. All but the first and twenty
sixth posts of this bank are wired
together. As the telephone company
objects to using currents of the
magnitude necessary to key this re-
lay, a pair of control relays are used
in a polarity-sensitive circuit for
keying and resetting the stepping re-
lay. The control relays are actuated
by impressing a control voltage of
one polarity for keying, reversing it
for resetting. This system is almost
standard for circuits of this kind.

Don’t select the most sensitive
control relays you can find. The ones
used at KWBM close at about 8ma
and have no tendency to trip due
to line disturbances. If you have a
pair of extremely sensitive relays
around the shop that you intend to
use, shunt them until they close at
about eight ma. The dialing battery
used at KWBM is a 90 v. Minimax.

Continuously rotating relay stepping system returns to neutral in $28.60 dialing system

WPEAT DECK* 3 DECK #2 DEGK # |
—_— c% (BRIDGING WIPERS) (NON-BRIDGING (NON-BRIDGING
= L, WIPERS WIPERS)
GROUND STTT I N N, N
I INTERRUPTER ON %,
STEPPING RELAY. . .,
o o
-] e
PHONE LINE \ \ . 4
FROM 5 o
DIALING POINT. szgrfaﬂ " \ s \\ B
€ ° \ o o
' J v vogef v et
N 7 Noocot” N oo’
—_— N \ \
3 A z
P SELENIUM B | S [ A
f RECTIFIERS &
5 CONTROL  gh
Wb~ RELAYS —rdb
~
77)77- 24V DC
. 4 LANTERN CELLS 77777.
TEL-GO GROUND GROUND
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This is about the maximum voltage
to ground the telephone company
will allow. The battery for operating
the stepping relay is 24 v. made up
from four lantern cells.

One side of the line is grounded
through a capacitor when the step-
ping relay is in neutral position. This
provides an audible indication when
the relay is in neutral position. The
relay will clear itself in less than a
second from any position anyway.

With the circuit shown, the relay
will step to the number dialed, plus
one. For instance, dial 9, the relay
steps to position 10, dial 19, the re-
lay steps to position 20.

Mike Cable Stowage
WALTER PETERS, Engineer,
KNUJ, New Ulm, Minn,

ERE is a handy little kink

which is very useful in saving
wear and tear on microphone cable
and connector to mike, when stor-
ing them, or for mikes used for re-
mote purposes. It also eliminates
untangling mike cable when mike
set-up is needed in a hurry.

I use one 7 in. strand of hard-
drawn seven strand antenna guy
wire. (Note: any heavy gauge wire
will suffice.) I made an “S” shaped
hook, with the “U” shaped opening
big enough to take the coiled up
mike cable snugly. The other end
of the “S” hook is hung on the cross
member of the microphone name
plate, as illustrated and pinched
shut. Thus the hook is permanently
attached and inconspicuocus. To
dress it up to match the black mike
cable I wrapped the hook with
Scotch electrical tape.

FM Tuner for Conelrad

D. W. BEARDEN, Chief Engineer,
WJBY, WIBY-FM, Gadsden, Ala.

UR tuner has plus 12 to 13 v.

from the center tap of the dis-
criminator transformer to ground
when we tune in one of the Bir-
mingham stations (about 55 miles
away). In order to utilize the posi-
tive voltage I inverted it through a

BEFORE MOODIFICATION: PHASE INVERTER
DRIVER
MIXER | -
6L6 |-
o— 6J7 I 6N7
MIKE . OUTPUT TO
~——1 6N7 | STAGE HESPKRS,
g | I 6L6
o}
PHONO.
TELEPHONE
= IQ&Z LINE QUTPUT
AETER MODIFIGATION: (IN 15T 6N7
6SN7 SOCKET }
o——6S8J7 6J5 = PHASE INVERTER
MIKE DRIVER
SEPARATE (1IN 607 T )
CHASSIS PRE-AMP. SOCKET ) 6L6
éN7 CUTPUT y TO
1 | STAGE “% SPKRS

Modification of PA system to provide telco line connection for broadcast operation

dc amplifier. When the signal drops
below 1.7 v. the relay pulls in. The
0.2 v. of noise has no effect. A
variable resistor could be used at the
E, tap for fine settings. A 25, or 5
or 10 kilohm relay may be used by
adjusting the output plate voltage.
The 6SN7 tube will draw enough
current for either relay. The nor-
mally closed contacts of the relay
are not used here. We prefer to
have the bells quit when the carrier
is returned to the air, since then a
short carrier interruption would
only give a short burst from the
bells and we’d know before we lis-
tened to the audio that the bells had
sounded a false alarm.,

We added a stage of audio for
phones since the tuner output is
low. Another stage could easily be
added for a speaker, but we plan to
use the REL 646 receiver and have
it on the audition system in 20
seconds.

With a little experimentation on
the three bleeder taps weak signal
sensitivity could be improved. A
variable resistor at E; would be
helpful there. We can’t hear an
AM. key here well enough to build
up a.v.c. in the day time, and at
night the fade might ring the bells.

FM tuner for Conelrad. E., 12v; E: 165v-150v with signal; Es 260 v. E,—1560 v no signal

+2V OR MORE |
FROM DISC.

X FORMER C.T. |

6SN7
=]

10,000 n. 50w

B + 300V up.
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Fixed Remotes
Pick-Up from PA

FORREST H. FRANTZ,

Frantz Electronics, 512 State Ave.,
Philadelphia, Miss.
REQUENTLY, fixed unattended
remote pick-ups originate in an
auditorium or ballroom where a
sound system is used. A system
utilizing one microphone or set of
microphones for remote and public
address pick-up is desirable. The
desired result is easily obtained by
modification of the public address
system to the satisfaction of the
client and the release of a remote
amplifier for the broadcast station.
A problem of this nature was
brought to our attention by the pas-
tor of a large church. He didn’t want
to be hidden by microphones, and
at the same time he wanted his
parishoners in the rear seats to hear
the service well. We altered the
front end of his public address sys-
tem and used an off-chassis pre-amp
to avoid hum problems. It is essen-
tial to provide separate gain con-
trols for breadcast and PA func-
tions. The before and after block
diagrams indicate changes made in

this particular installation.

Mike Call Letter Plates

GENE RIDER, WQAM, Miami, Fla.
Y making our own WE633A and
RCABSBA field microphone name

plates we find that in addition to

saving a few dollars we get call let-

ter signs more suited to our par-

ticular needs.

We machined the basic plate from
quarter inch stock (it's about a one
dollar job at most any machine shop
if you choose to have them made.)
Holes (6/32 in diameter) were
drilled and tapped as marked in the

(Continued on page 112)
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Survey of Various Types of

Fig. 1:

@

Selenfum rectifiers with open stack construction widely vsed in radio ond TV receivers

Different methods of construction cand

sealing used in industrial and radio-TV

grades clarified.

Circuif

applications

shown include modulators and limiters.

By JOSEPH T. CATALDO
International Rectifier Corp., 1521 E. Grand Awve., EI Segundo, Calif.

HE average electronic engineer

is well acquainted with selenium
rectifiers, When a selenium rectifier
is mentioned, he usually visualizes
the five- or six-plate open stacks
such as those shown in Fig. 1, since
these units are extensively used in
radio and TV receivers. This type of
construction is generally referred to
as the columnar or open type con-
struction, and is by no means the
only method of assembling a sele-
nium rectifier.

There are two distinct grades of
selenium rectifiers produced com-
mercially: industrial grade and ra-
dio or TV grade (Figure 2). Al-
though the processes and techniques
employed in their manufacture are
essentially the same, the radio or
TV rectifier stacks are manufac-
tured at a lower production cost per
unit. The reduced cost is achieved
by producing thousands of certain
standard units “day in and day out”
on a mechanized production line.
The rectifier is then adapted to the
receiver application. It is ohvious
that this sytem eliminates setup and
engineering time necessary for the
production of industrial stacks
which are usually designed to meet

926

customers’ specifications. The end
result is that the useful life expect-
ancy of the radio or TV stack is
from 1000 to 3000 hours, as com-
pared with the industrial stacks
having a life expectancy of 20,000
to 60,000 hours or more if properly
designed into the circuit.

Long life and efficient operation
of selenium rectifiers can only be

obtained if properly protected since
they are subject to damage and de-
terioration as a result of abnormal
moisture or vapor penetration. To
insure long life the open type recti-
fier stacks are protected with vari-
ous types of coatings or finishes. The
protective coating used in the pro-
tection of both grades of rectifiers
is usually an organic paint or syn-
thetic varnish, In the production of
the radio and TV grade, only one
coat of protective finish is applied
since the equipment in which they
are employed does not experience
high humidity conditions. On the
other hand, multiple coats of protec-
tive finish are applied on the indus-
trial stacks. There are two grades
of protective coatings available for
the industrial stacks, namely, the
industrial and the high quality pro-
tective coatings. In general, the in-
dustrial coating is adequate for the
majority of the diversified indus-
trial requirements.

Prodective Coating

Although this superior high qual-
ity protective coating is adequate
for relatively long life operation of
the rectifiers in high humidity at-
mospheres, it is only a delaying
measure since moisture will even-
tually penetrate its thickness and
attack the rectifying element. When
exceptional long life operation in
extremely high humid and corrosive
atmospheres is desired, the sele-
nium rectifier stacks are assembled
and sealed within an enclosure.
There are two classes in the en-
closed type: the moisture sealed and
the hermetically sealed construction

Fig. 2: Flow chart shows different consiruction and cooting for indusirial and radic-TV grades

SELENIUM
RECTIFIERS A
-
|

r

INDUSTRIAL RADIO-

GRADE TELEVISION

GRADE

|
ENCLOSED OPEN ENCLOSED OPEN

CONSTRUGTION CONSTRUCTION

CONSTRUGTION CONSTRUGTION

T

HIGH

HERME TICALLY MOISTURE QUALITY
SEALED SEALED PROTEGTIVE
GOATING

MOISTURE PROTECTIVE
INDUSTRIAL SEALED COATING
PROTECTIVE
COATING
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Selenium Reetifiers

Fig. 3: {I) Industrial meisture sealed cartridges. Fig. 4: (r}) Hermetically sealed rectifiers

(Fig. 2). The radio or TV grade rec-
tifiers are also produced in moisture
sealed enclosures. For this type,
rectangular selenium rectifier plates
are secured within a specially proc-
essed fibre tube and a plastic com-
pound is used to seal the ends.
Electrical connection is made to a
pigtail lead located at each end. The
industrial grade moisture sealed
cartridge units are shown in Fig. 3.
In this type, a quantity of circular
rectifier cells are assembled in in-
timate contact with each other with-
in a phenolic tube. As can be seen
in Fig. 3. electrical termination of
these wunits is accomplished by
means of metal ferrules, pigtails or
studs secured to each end. in gen-
eral, the rectifiers produced in this
manner are hall-wave units. In
most applications, a multiple num-
ber of these units are wired to form
the circuitry desired, such as, cen-
ter-tap or bridge. However, when a
center-tap or bridge type rectifier
is required as a single unit, a slot is
cut longitudinally on the tubing and
the necessary electrical connections
are brought out in the form of pig-
tail leads or terminal lugs as shown
in the bottom of Fig, 3.

Hermetically Sealed Uniids

The hermetically sealed units are
subdivided into two types. One type
is assembled in much the same
manner as the above moisture
sealed units except that a glass tube
is used instead of the phenolic tube.
The ferrules are secured to the glass
tubing by means of glass-to-metal
sealing techniques thereby accom-
plishing a true hermetic seal. The
two larger units in Fig. 4 are of this

b v S
Ol s

type. Although the small unit in
this photograph is a hermetically
sealed rectifier, it differs from the
others in that a metal container is
used for the enclosure instead of a
glass tube. Hermetic sealing is ef-
fected by securing the metal con-
tainer to a glass-to-metal or
ceramic-to-metal header which is
provided with a pigtail lead. A her-
metic header, in general, consists of
a metal piece through which a glass-
to-metal seal is provided. The metal
enclosure is electrically “hot” since
the second terminal is affixed to it.
When insulation from chassis is re-
quired, a piece of flexible plastic
tubing such as large diameter spa-

ghetti is slipped over the enclosure.

Variations of this type of her-
metically sealed rectifiers are
shown in Fig. 5. It should be noted
that they are provided with multi-
ple terminal headers. These wunits
are by far the most flexible of thoze
previously described in that they
are not restricted to half-wave ele-
ments. The possible circuitry for
these units range from half-wave to
three-phase stacks and are pro-
duced in numerous shapes and
sizes. The assembly of rectifier cells
in intimate contact is also practiced
in the production of these units.
Often, for medium to high current
requirements, a completed rectifier
stack of the open or columnar con-
struction is enclosed within a metal
container which is provided with
suitable terminals.

Regardless of the particular
method employed to secure the rec-
tifier cells, a heat transfer medium
such as oil is used in the final as-
sembly of the hermetically enclosed
rectifiers in an effort to dissipate the
heat developed by the rectifier to
the outer metal case and in turn,
to the chassis.

Applications

There are numerous possible ap-
plications for the units described,
three of which are modulation
bridges, lattice modulators and lim-
iters in carrier equipment. Typical
circuits for these particular applica-
tions are given in Fig. 6. The cur-
reni rating for operation at an am-
bient of 35° C is usually limited to

{Continued on page 205)

Fig. 5: Construction variations of hermetically sealed rectifiers with multiple terminal headers

TELE-TECH & ELECTRONIC INDUSTRIES ° August 1933

www americanradiohistorv com

97


www.americanradiohistory.com

Ningle Nideband Converter

By FRANK A. DUNNIGAN
& JOHN D. KANE

Hoffman Laboratories Inc.
6200 S. Avalon Blvd.
Los Angeles, Calif,

NCREASINGLY crowded condi-

tions existing within the radio fre-
quency spectrum have sent both pri-
vate and governmental researchers
scurrying to find a way to pack the
greatest amount of intelligence into
the smallest possible portion of the
spectrum,

One of the most obvious answers
to the problem of overcrowding is
to transmit simultaneously many
messages on a single r-f carrier. In

UHF and VHF this becomes a com--

paratively simple matter because of
the large bandwidth. In low, medium
and high frequency ranges, which
are more desirable for their trans-
mitting  distance  characteristics,
multi-channel operation is a much
more difficult matter. Narrow band-
width requirements restrict the
amount of modulation possible,
making it necessary to provide a
signal stable enough to allow ex-
tremely selective filtering in the dif-
ferentiating equipment.

Single Sideband Method

An amplitude modulated r-f has
has two sidebands. One is below and
one above the carrier frequency. The
frequency of these sidebands is, of
course, dependent upon the fre-
quency of the modulating note.
Modulating a 1500 kc carrier with a
10 kc note will produce sidebands of
1490 xc¢ and 1510 kc, In single side-

Sideband
Converter CV-157/URR(XC-T)

Fig. 1: Single

Developed for U.S. Army Signal Corps, new unit makes
possible multi-channel teletype or facsimile operation

with voice transmission on single LF, MF or HF carrier

this case 1500 xc¢) would be modu-
Ited with a 10 Kc note and then the
lower sideband and carrier sup-
pressed, leaving only the 1510 xc
USB. The carrier could then be re-
modulated with, say, a 5%c note and
the carrier and upper sideband sup-
pressed, leaving only a 1495 xc lower
sideband. These two sidebands can
then be transmitted (with a highly
suppressed carrier) producing, si-
multaneously, 1510 xc, 1495 xc and
the carrier.

Through the use of multiplex ter-

band transmission, the carrier (in minating equipment, both at the
FILTER DEMODULATOR | AUDIO
AMPLIFIER | | TO CARRIER
TERMINATING
EQUIPMENT
MIXER FILTER l—-{ DEMOCDULATOR AUDIO
L I—L AMPLIFIER
FILTER | CARRIER oc
- RECONDITIONER | |cHRRIER
f l 0SC.
LOCAL AFC PHASE COMPARISON
OSCILLATOR MOTOR CIRCUIT
T
e

Fig. 2: Block diagram of single sideband converter
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transmitting and receiving end of
the system, the upper, lower (or
even both) sidebands may then be
subdivided into additional channels,
making it possible to achieve multi-
channel operation through the
proper modulation of the USB and
LSB.

In addition to the multi-channel
potentialities of the single sideband
system another desirable character-
istic is that it increases the distance
over which intelligence may be

transmitted  without  increasing
transmitter power. In ordinary
single channel double sideband

transmission, better than two thirds
of the power output is devoted to
the transmission of the carrier,
which contains no intelligence. By
suppressing the carrier and utilizing
the power of the transmitter for the
purpose of sending the sidebands
containing the intelligence, a 1 kw
transmitter may increase the effec-
tive range of its modulated output
by as much as three times.

Single Sideband Converter CV-
157/URR(XC-1) has been devel-
oped and built for the U. S, Army
Signal Corps (under contract No.

{(Continued on page 194)
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Companies whose listings are preceded with an asterisk (*) are Fastern or Mid-western organizations with manufacturing facilities on the West Coast.

Acme Electronics, Sub. of Aerovox Corp., 300 N. Lake
Ave., Pasadena 4, Calif., D. A. Gehlke, RL 1-6325,
Coils, Amplifiers, Transformers, Contrals

Acra Instruments, 168 Vista Ave, Pasadena &, Calif,,
R. E. Frazier, RY 1-7646, Optical Coatings

Adel Div., General Metals Corp., 10777 Van Owen St.,
Burbank, Calif.,, 0. A. Kehle, SU 2-1131, Aircraft
Gontrols, Hardware

Advance Electric & Relay Co., 2435 N. Naomi St.,
Burbank, Calif.,, V. €. Huckabee, RO 9-1446,
Relays, Solenoids

Aerosonic Mfg. Co., 2015 Pontius Ave., Los Angeles,
25, Calif., L. E. Bissell, AR 3-0634, Electronic to
Ass. Equip, Complete Assembiies

Airborne Electromies Co., VYan Nuys, Calif., L. W.
Cannon, ST 5-3867, Aircraft Transmitters

Ajax Gondenser Corp., 10905 Chandler Blvd., N, Holly-
wood, Calif., Horace Kreinick, ST 7-1385, Capaci-
tors, Fllters

Allied Electronic Equipment Co., 425 Brannan Sf.,
San Francisco, Calif., E. Crandall, EX 2-0215,
Cables, Cords, Couplings for Aircraft

Allied Reeord Mfg. Co., 1041 N. Las Palmas, Holly-
wood, Calif., Samuel Salzman, HO0 9-5107, Elec-
tronic Transeriptions & Records

Allied Research, 6916 Santa Monica Blvd., Hollywood
38, Calif.,, M. A. Dike, HG8 2-1251, Radar Com-
ponents

Aliison Laboratories, 419 Vista Del Liano Dr., Whit-
tier, Calif., R. E. Allison, 0X 7-4920, Audio
Fiiters

Aloha Radie & Television Co., 330 W. Bdwy., Long
Beach 2, Calif., H. Putnam, 7-4716, Radios &
Television

Alpar Mfg. Co., Box 152, Redwood City, Calif., C. R.
Parmenter, YL 1-7963, Cable Analyzers

Altee Lansing Corp., 9356 Santa Monica Blvd., Bcev-
erly Hills, Calif., ). K. Hinlilard, CR 5-5101, Ampli-
fiers, Speakers, Mikes

AMELCO, 2040 Colo. Ave., Santa Monica, Calif., Wm.
Avila, TE 0-5475, WHavigation Equip., Power Sup-
nlies

American Diathermy Products, 11858 Miss. Ave., Los
Angeles 26, cCalif., F. W. Christian, AR 7-5627,
Diathermy

American Electric Motors, 4811 Telegraph Rd., Los
Angeles 22, Calif.,, J. F. Serafin, AN 97551

Motors

American Helicopter Co., 1800 Rosecranz Ave., Man-
hattan Beach, <Calif., H. E. Roberts, 0S5 6-1138,
Elect. Instr. Equip

American Mierophone Co., 370 S. Fair 0aks Ave.,
Pasadena 1, Calif., W. W. VYogel, RY 1.7444,
Microphones

Ames Co., W. R., 150 Hooper St., Sam Francisco 7,
calif., Uby Ferrari, MA 1-3700, Chassis, Cases

Ampex Eicetric Corp., 934 Charter St., Redwood City,
Calif., W. T. Seisted, EM 8&-1471, Magnetic Re-

corders
Anthony Mfg, Co., 2322 W. Slauson Ave., Los An-
Harry Little, AX 1-0032, Colls,

geles 43, Catif,
Transfortmers

Applted Electronies Co., 1246 Folsom §t., Sam Fran-
cisco 3, Gafif., J. M. Glover, MA 126’34 Mobile
& Marine Equm

Applied Physics Cerp., 362 W. Colo. St., Pasadena 1,
Caiif.,, k. E. Vaniman, SY 6-0197, Spectrophoto-
fieters, Electrometers, Infrared Analyzers

Arthur Electronies Corp, %667 Mefrose Awve., Los An-
geles 46, Galif., Arthur Freidson, CR 4-4447, Pre-
cision wire wound resistors

Audic Pacifie Co., 1143 La Rosa Rd., Arcadia, Calif.,
Stewy Doubt, DO 7- 0300, Wide Range Sound Equm

Audio Products Corp., 2265 Westwood, Los Angeles 64,
Ealif D. K. l('msey, BR 2-4266, Communicaitons
Equi

Avery Adheswe Labei Corp., 1616 S. Calif. Ave., Mon-
rovia, Calif., J, K. Lockridge, RY 1-8197, Labels,

Dispensers

Avia Products Co, 7266 Beverly Bivd., Los Angeles 36,
Calif., A. C. Pearson, YOG 7295, CGommunications
Eaquip.

Babcock Radic Eng’s.. 7942 Woodley Ave., Yan Wuys,
calif., B. V. Deltogr, ST 5-8648, Mobile Eguip-
ment  Transmitters

Background Engingers, 7313 Santa Monica Bivd., Holly-
wood 46, Calif., W. 8. Tillisch, GI 1478, Film-
T¥ Projectors

Bardwel] & McAlister, 2950 N. Ontario St., Burbank,
Calif., Paul Kusler, RO 9-2341, Electronic Con-
trols, Guided Missile Equip.

Beckman fnstruments, 820 Mission St., So. Pasadena 1,

Galif., Dr. A. 0. Beckman, PY 1-2141, Meters,
Beckman & Whitley, 985 San Carlos Ave.,, 5an (Car-
los, Calif., J. 8. Rice Jr., LY 3-7824, indicators,
Benchmaster Mfg. Co.,
dena, Calif., Gerald Florence, ME 4-4967, Punch
Bendix Aviation Corp., Pacific Div., 11600 Sherman
Way, No. Hollywood, Calif., R. M.
Bendix Aviation Corp., (Bendix Gomputer Div.), 5630
Arbor Vitae St., Los Angeles 45, Calif., J. V. Wil-
Bennett Laboratories, 2700 Bay Road, Redwood City,
Calif, A. E. Bcennett, EM 6-6845, Optical Filters
64, Calif., B. F. Rutland, AR 9-3723, Computers,
Data Reduction
Electronics, 2302
Berkeley 3, Galif., J. H. Minor, TH 3-4180, Cus-
tom Installations

Instruntents
Spectrographs
1835 W. Rosecrans Ave., Gar-
Presses, Milling Machines
Combes, 8T
7-2651, Telemetering Equip., Meters
liams, Jr., OR B8-2128, Computers
Benson-Lehner Corp., 2340 Sawtelle Bivd., Los Angeies
Berkeley Custom Roosevelt  Ave.,
Berkeley Scientific Div., Beckman fInstruments, 2200

Wright Ave., Richmond, Calif., Jamcs Gordon,
BE 4-6771, CGounters, Gontrois
Berlant Associates, 4917 W. IJcfferson Blvd., Los An-

geles 16, calif., Pawl Letl, RE 4-2196, Tape Re-
corders, Remote Audio

Berndt-Bach, Auricon Div., 7325 Beverly Blvd., Los
Angeles 36, Calif., A. N. Brown, Y0 8294, Sound
Film Cameras

Best Electronies Corp., 2254 Colby Ave., Los Angeles
64, cCalif., E. D. Luwecas Jr., BR 2-7087, Broadband

TV Antenna

Biggs Co., Carl R., 2255 Barry Ave., Los Angeles 64,
gait, H. A. McDonell, AR 9-6732, [Insulation
oatmgs

Birdsch Mfg Co., 750 San Antonio Rd., Palo Alto,
Calif., H. J. Birdsell, Y0 7-9116, Transformers,
Reactors

Birtcher Corp., 4371 Valley BIvd., Los Angeles 32,
Galif.,, A. G. Babeaux, CA 2-9101, Tuwbe Clamps

Bodde Scrcen & Projector Co., 8829 Venice Blvd.,
Los Angeles 34, Calif.,, B. M. Bodde, TE 0-2812,
Rear Screen Projection

Boeing Airplane Co., P. 0. Box 3107, Seattie 14,
Wash., K. C. Gordon, MO 3333, Comfputers

Bone Engineering Gorp., 701 W. Bdwy., Glendale 4,
Callf Paul Alpine, AX 1-5442, Custom Electronic

Booth 00, Arthur E., 265 §S. Alexandria Ave., Los
Angeles 4, Calif., T. Blakeslee, DU 9-4863, Testers,
Power Supplies

Bourns Laboratories, 6135 Magnolia Ave., Riverside,
Calif., M. E. Harrison. 7290, Pots, Instruments

Brown Electro-Measurement Corp., 4312 §. E. Stark
St., Portland 15, Ore., D. G, Strain, FI 9235,
Bridges, Resistors

Browne TV, 12450 W Washington Bivd., Culver City,
Calif., 1. E. Browne, EX 7-2156, Hi-Fi Amplifiers
& Tuners

Brubaker Mfg. Co., 9151 Expesition Dr., Los Angeles
34, Calif., S. F. Arn, TE 0-6441, Filters, Amplificrs

Calbest Eng’g & CElectronics, 528 N. Highland Ave,,
Hollywood 38, Calif., H. Fremont, HO 3-2119, Re-
eeivers, Goils

Calif, Magnetic Control Corp., 7245 Atoll Ave., N.
Hollywood, Calif., Harry Holubow, PO 5-3365,
Chokes, Goils, Delay Lines

Califone Gorp., 1041 N, Syeamorc Ave., Hollywood 38,
Calif., W. R. Smith, HU 2-2353, Sound Systems,
Reeord Players

Calresin Corp, 333 K. Santa Anita, Arcadia, Calif.,
IDgtl_ngas Wilkins, DO 7-3504, Laminates, Eneapsu-
ation

Caltron Products Co., 1406 §S. Hobart Bivd., Los
Angefes 6, Calif., L. KKlein, RE 2-4240, Record
Equip., Solenoids
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Gal-Tronics Gorp., 11307 Hindry Ave.,, Los Angeles,
Calif. F. t. Tourtelot, Test Equip,

Calvideo Tube Corp., 5232 W. 104 5t., Los Angefes
_tI_IS Calif., Ringe Shima, OR 83979 Gathode-Ray
ubes

Cameron Craft, 942 Brockhurst St., Gakiand 8, Calif.,
'MHI Camerun, HU 3-3745, Gatinets, Metal Fin-
ishing

Cannon Eileetric Go., 3209 Humboldt St., Los Angeles
31“'.1 Galif., R. Bowen, CA 5-1251, Comnectors, Sole-
noids

Canoga Corp., 5955 Sepulveda Bivd., Van Kuys, Callf.,
G. H. Nibbe, ST 7-6160, Radar Devites

Capitol Records fIne., 5515 Melrose Ave,, Hollyweod 38,
Calif., E. H. Eucke, HO 9-8171, Records

Carad Gorp., 93 Leland Ave., San Francisce 28, Calif.,
H. B. Fleming, Inductors, carrier Current

Carruthers & Fernandez, Ine., 1501 Colorade Ave.,
Santa Monica, Calif., F. C. Fernandez, TE 0-3698%,
Aircraft Equip.

Cascade Research Corp., 53 Victory Lane, Los Gatos,
Calif., Dwight Caswell, EL 4-1305, Microwave
Components

Centrai Eilectronies Corp., 4875 San Fernmando Rd W.
Los Angeles 39, Calif., N. C. Theobald, CH 5-3611,
Record Players, Ampllﬁcrs

Century Etlectronics, Div. of Century Metalcraft CUrng
14806 Oxnard $t., Van Nuys, Calif., Dr. E. ©.
Levinthal, ST 7-1178&, Radar, Analyzers

Century Geophysical (:orp,, 3406 W. Washington Blvd.,
Los Angeies 1B, calif., R. C. Redden, RE 3-0322,
Instruments

Chase Electronics Lah., 2631 Woodiyn Rd., Pasadena
B, cCalif., H. C. Chase SU 7-1441, Power Supplies

Chattin Eng’g Co., 1401 Middle Harbor Rd., Gakland
20, calif.,, C. W, CGhattin, HI 4-4209, Eleetro-
Acoustic Equ;p

Chemo-Vae Eilcctronic Corp., 760 Reed 8f., Santa
Clara, Caiif., D. R. Bellis, CH 3-0111, vacuum
Capacitors

Cinema Eng'o Co., Div. Aerovox Corp., 1100 Chestnut
St., Burbank, Calif.,, KO0 9-2381, Audie Equip.,
Conncetors

Clary Muitipifer Corp., 408 Junipere St., San Gabriel,
Calif., R. E. Boyden CU 3-2724, Computers, GCon-
trols, Indicators

Clear Beam TVY Anlenrnas, 100G Prospoct Ave., Bupe
{.lank, Calif., Milton Mann, RO 9-2141, TY An-
cnnas

Coast Coii Go., 5352 W. Washingtor Blvd., Los Angeles,
Calif., ¢. H. Adams, WH 0442, Coils, Chokes

Coastwise Electronics, 322 N. Foothill ®d., Beverly Hills,
Calif., H. M. Joseph, BR 2-3407, TV Ammplifiers

Cole Instrument Go., 1320 §&. Grand Ave., Los Angeles
15, Calif., &. Edwards, PR 2251, Electrical f¥n-
struments

*CGolling Radio, 2700 W. 0live Ave., Burbank, Gaiif.,
M. Doelz, CH 0-5224, Aircraft Eguip.

Color Television fne., 973 E. San Carfos Ave., San
Carfos, Calif., R. H. Stahl, LY 3-9226, TV Cam-
eras, Computcrs

Colortronics, fInc., 3116 Sunset Bivd., Los Angeles 26,
Calif., Neil Chan, NO 3-3228, Television-Eleetronics

Computer Research Corp. of Calif., 3348 W. Ei Segundo
Bivd., Hawthorne, Calif., H. H. Sarkissian, 0S 5-1171,
Digital Computer Equip.

Conley’'s Electronics, 11612 Ventura Bivd.,, N. Holiy-
wood, Calif., D. Conley, ST 7-1919, Test Meters,
Electronic Assemblies

Conrac Ine., 19217 E. Foothiil Bivd., Glendora, Calif.,
J. G. Jones, FL 5-124%, TV & AM-FM Receivers

Conselidated Eng’g Corp., 300 N, Slerra Wadre Villa,
Pasadena 15, Calif., !. R. Bradbury, SY &-0173,
Computers, instruments

Consolidated Vultee Aircraff, San Uiege 12, Calif.,
C. McCabe, W-6611, Aircraft FRadio & Elec-

Oakiang &, Calif.,

tronic Equip.

Cordware Eng’y, 1947 Dennison Bt.,

J. 1. Pruden, KE 3-4618, Audic Equip.

Cratex Mfg. Co., 81 Natoma St., San Franeisco 5,
Calif., J. G. Craven, GA 1-4845, Rubbetized Abra-
sives

Crittenden Transformer Works, 1220 WNadeaw 5t.. Los
Angeles 1, Calif., R. M. Power, KI 8173, Trans-
formers
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ryco, Ine., 1138 Mission St., $. Pasadena, Calif,
E. W. Johnson, PY 1-1174, Frequeney Control
Crystals

C-8 Mfg. Co., 4089 Lineoln Blvd., Venice, Calif.,
R. J. Collins, EX 6-0078, Loudspeakers

Cubie Gorp., 2841 canon St., San Diego 6, Calif.,
R. Y. Werner, BA 8191, Amplifiers, Instruments,
Gaides

Culbertson Co., G. K., 8471 Leroy St., San Gabriel,
Calif., G. K. Culbertson, AT 7-3005, Turntables

*Cutler-Hammer, 1795 Pasadena Ave., Los Angeles 31,
Calif., W. G. Tapping, CA 2-8191, Panel Boards,
Switch Boards, Motor Controls

*Cutler-Hammer, 2130 3rd Ave., San Francisco, Calif.,
C. W. Ludrigsen, HE 1-3835, Panel Boards, Switch
Boards, Motor Controls

Cyclotron Specialties Go., Moraga, Calif., 0. R. Tib-
betts, DR 6-4712, Impurse Renisters, GCounters

Dallons Labs., 5066 Santa Monica Blvd., Los Angeles
29, Calif., Michael Zielonka, O0L-1951, Crystals,
Diathermy

Dalmotor Co., 1375 Clay St., Santa Clara, Calif.,
Ralph Herzog, AX 6-5958, Motors, Generators

Dalmo Vietor Co., 1414 EI Camine Real, San Carlos,
Calif., W. F. Gates, LY 3-3131, Radar Antennas

Davis Electronies Corp., 4002 Burbank Blvd., Burbank,
Calif., H. J. Davis, RO 9-2621, TV & FM Antennas

DeCoursey Eng'g Lab., P.0. Box 235, Los Angeles 25,
gglltif,, 8. G. Baden, AR 3-2530, Chokes, Coils,
ilters

Delta Electrical instrument, 2700 S. Hill 5t., Los An-
geles 7, CcCalif,, W. S. Richards, PR-0053, Meters

DeMornay-Bonardi, Inc., 3223 Burton Ave., Burbank,
calif., G. Fonda, RO 9-2049, Antennas, Test In-
struments, Microwave Equip.

Detectron Co., 5631 Gahuenga Blvd., N. Hollywood,
Calif., J. K. Rondon, ST 7-5347, Coonters, De-
tectors

Diatron Go., 3327 Dixie Dr., Houston 21, Texas, F. L.
Lemm, JA-4458, 0il Well Survey Instruments

Dillon & Co., W. C., 14620 Keswick St., Yan Nuys,
Calif.,, R. B. Diilon, ST 5-3168, Testers, Switches

Dirigo Compass & Instrument Co., Boeing Field Airport
Bax 37, Seattle 8, Wash.,, H. V. Wwenger, Jr., LA
5940, Cabinets

Dollar Co., Robert, 50 Drumm &t., San Francisco 11,
Calif., R. W. Bunce, YU 2-4479, Transmitters, Re-
ceivers

Dondar Devices, P.0. Box 187, La Canada, Calif., D. R.
Minkler, SY 0-3702, Intrus’on Alarms

Douglas Aircraft Co., 3000 Ocean Park Blvd.,, Santa
Monica, Calif., E. F. Burten, EX 4-3241, Electronic
Data Recorders

Dressen-Barnes Gorp., 250 N. Vinedo Ave., Pasadena 8,
Calif.,, D. D, Dressen, SY 3-0691, Regulated Power
Supplies, Gustom Electronic Equip.

D & R Lid., 402 E. Gutierrez St., Santa Barbara,
Calif.,, W. E. Reefman, 5-4511, Chokes, Transmitters,
* Power Supplies

Dunkle Coil Ce., 3257 W, 6 S§t., Los Angeles, Calif.,
Coils, Chokes, Transformers )

Dynamic Air Eng’g., 7412 Maie Ave.,, Los Angeles 1,
Calif., Harry Glascock, K! 3292, Blowers

Eitel-MeCullough Inc., 798 San Mateo Ave., San Bruno,
Calif., G. T. Howes, JU B8-1212, Tubes, Capacitors
Electrical Communications, 765 Clementina St., San
Franeisco 3, Calif., E. H. Cogill, KL 2-1947, Remota

Cantrols

Eectrical Eng’g & Mfg., 4612 W. Jefferson Blvd., Los
Angeles 16, Caiif., G. Maurich, RE 3-0151, Motors,
Generators

Electrical Facilities, Inc., 4224 Helden St., Dakland 8,
Calif., P. J. Reimann, OL 3-1661 Transformers, Coils

Electrieal Products GCorp., 950 30 St., 0Oakland 8,
Calif., E. VY. Bacigalupo, HU 3-9300, Crystals, Relays

Electrical Serviee Co., 1271 Mission St., San Francisco
?,It‘-alif., F. Boyce, UN 1-2245, Photo Electric Con-
rols

Electro-Cap, Div. Acme Electries, 1269 Riverside Dr.,
Los Angeles 31, calif., E. L. Shearman, CA 9387,
Gapacitors, Filters

Electro Gircuits, Inc., 401 E. Green St., Pasadena, Calif.,
Donald ¢. Erdman, RY 1-6311, Ultrasonic Equip.

Electro Development Co., 6006 W. Washington Blvd.,
Culver City, Calif., R. L. Finch, YE 8-0508, Switches,
Slip Rings

- Electro Eng’c Works, 6021 Collegs Ave., Oakland 18,
Calif., J. J. Halloran, 0L 3-1588, Transformers

Electromagnetic Research, 3210 Winona Ave., Burbank,
Calif., B. Qbernolte, RO 9.3331, Antenna Test Equip.

Electro-Mechanical Specialties, 6819 Melrose Ave., Los
Angeles 38, Calif., N. F. Leo, WE 3-5866, Relays,
Switches

Elcctronic Eng’g. Co. of Calif., 180 S. Alvarado St.,
Los Angeles 4, Calif., R. B, Bonney, DU 2-7353,
Plug-In Circuits

Eleetronic Medical Foundation, 1478 Sacramento St.,
San Francisce 9, Calif., Harry Saine, GR 4-0056
Electronic Medical Equip.

Electronic Produets Co., 4755 Telegraph Rd., Los
Angeles 22, Calif., J. J, Voorhees, AN 9-7249, Tubes,
Strain Gages

Elestronic Specialty Co., 3456 Glendale Blvd., Los
Angeles 39, Calif., W. D. Gibbs, NO 2-2168, Aireraft
Radio, Timers

Electronic Windings Ceo., 3001 Verdugo Rd., Los An-
%elleis, Galif.,, L. H, Caron, CA 2-0138, Electronic

olls

Elnetic Corp., 530 Venezia Ave., Venice, Calif., Ernest
Carlson Jr., EX 9-1819, Sub-miniature Puise Trans-
formers

EL Ray Motor Co., 11747 Vose St., N. Hollywood, Calif.,
C. H. Adams, PG 5-5771, Motors

*Emsca Mfa. Co., 6811 S. Alemeda, Los Angeles 54,
Callf., A. A. Ashton, JE 5261, Towers

Engineered [nstruments, 815 Soto St., Hayward, Calif.,
D. R. Callow, JE 7-1545, Ghokes, Coils, Relays

Extruders Ine., 3232 W, El Sequndo Blvd., Hawthorne 1,
Calif., W. S. Towne, OR 8-4071, Plastic Molding

Faber Mfg, Go., Merle F., 35 Stillman, San Francisco 7,
_Calif., M. F. Faber, EX 2-7302, Metai Tube Parts
Fischer & Co., R. A. 517 Gommercial St., Glendals 3,

gall_f‘, Robert Fowler, CH 5-2746, Medical Electronic

. Equip.

Fisher Research Lab., 1961 University Ave., Palo Alto,
Ealtlf-., Earl Peterman, DA 2-4646, Transmitters, De-
ectors

Fletcher Aviation Corp., 190 W. Colorado St., Pasadena
1, alif., W. S. Fleteher, RY 1-6761, Aireraft & Air-
craft Acecessories

F & M Sales Ine., 1054 Cahuenga Rivd., Hollywood 38,

Calif., G, J. Hider, HD 3-1959, Crystal Orientafion
Haads
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Ford Eng’g. Co., 129 E. *‘A’* 5t., Upland, Calif., A, §.
VYoak, Potentiometer, Rheostats i

Friden Calculating Machine Go.. 2350 Washington Ave.,
San Leandro, Calif., J. L. Moody, SW B8-0700, Air-
craft Equip.

Gaertner Radio Co., 3612 Maple Ave., Los Anueles 11,
Calif., E. C. Rau, AD 3-8452, Communications,
Amplifiers, Coils

Galetronies, Inc., 2607 E. Foothill Blvd., Pasadena 8,
Calif., B. F. Grimm, 8Y 3-1516, Preeision Potentio-
meters, Subminiaturized Instrumentation

Gardner Elect. Mfa. Go., 4227 Hollis St., Emeryville 8,
Calif., $. M. Gardner, 0L 2-7600, Transformers

General Controls Co., 801 Allen Ave., Glendale, Calif.,
W. A. Ray, R0 9-2181, Control Equip. .

Geniseo Inc., 2233 Federal Ave.,  Los Angeles 64, Calif.,
R. E. Braun, AR 9-8913, Instruments, Controls

Gertsch Products, Inc., 11846 Miss. Ave., Los Angeles
25, Calif.,, L. 8. Cutler, BR 2-1795, Frequency
Meters, Filters

Giannini & Co., G. M., 590 S. Fair Oaks, Pasadena 2,
Calif., G. M. Giannini, 8Y 3-2103, Gage Indicators,

Pots

Gilfillan Bros., 1815 Venice Blvd., Los Angeles 6, Calif.,
H. G. Tasker, DU 7-5131, Aircraft Equip. .

Girard-Hopkins, 1000 40th Ave., Oakland 1, Calif.,
J. C. Hopkins, KE 2-8477, Capacitors

Glass-Solder Eng’g, 845 EI Centro St., 8. Pasadena,
Galif., G. Northrop, PY 1-2312, Hermetic Sealed
Terminals & Headers

Globe Electrical & Mfg. Co., 11019 Buford Ave., Ingle-
wood, Calif., R. E. Peterson, OR 8-4273, Terminal
Boards, Relays

G & M Equipment Co., 7315 Varna Ave., N. Hollywood,
Calif., A. Montgomery, ST 7-1086, Communications
& Test Equip,

Gonset Co., 801 S§. Main St., Burbank, Calif., W. W.
Smith, CH 0-2139, Transmitters, Mobile Equip.

Good Inc., Don, 1014 Fair Oaks Ave., 8. Pasadena,
Calif., D. Good, RY 1.-1884, TV Accessories

Soslin Electric & Mfg. Co., 2921 W. Olive $t., Burbank,
(Jalif.i A. 1, Goslin, RO 9-3025, Transformers, TV
Lead-In

G-w Associales, P.0. Box 2263, EIl Segundo, Calif.,
G. Underberger, EL 370, Waveguide, Measurement
Equip.

Hadley, R. M., 5112 S. Hoover $t., Los Angelcs, Calif.,
A. H. Hadley, AD 4-0131, Coils, Transformers, Chokes

Hallen Corp., 3503 W. Olive Ave., Burbank, Galif., Noel
Bartlett, CH 8-6976, Recorders, Amplifiers

Hallett Mfo. Co., 1601 W. Fiorence Ave., Inglewood,
Calif., V. W. Balzer, OR 8-4751, Hardware, Shielding,
Generators

Harder Co., D. C., 3338 India St., San Diego 1, Calif.,
:_). C. Harder, W 8-2180, Coil Winding Machines,
iiters

Harworth Service Co., 409 EI Camino Real, Menlo Park,
Calif., Keith Harworth, DA 3-9965, Precision Instru-
ment Parts

Helipot Gorp., 916 §. Meridian Ave., S. Pasadena, Calif.,
F. C. Braugh, PY 1-2164, Potentiometers, Dials

Hercules Elec. Mach’y. & Equip. Co., 1442 E. Washing-
ton Blvd., Los Angeles 21, calif., K. F, Wharton,
Rl 5269, Relays, Chargers

Hewlett-Packard Co., 395 Page Mill Rd., Palo Alto,
Calif., Brunton Bawer, DA 5-54451, Test Equip.,
Meters, Amplifiers

Hoffman Radio Corp., 3761 §. Hill St., Los Angeles 7,
Calif., €, Wasmandorf, RT 7-9661, Television Elec-
tronics

Holl Audio lIne., 5020 N. Encinita Avc., Temple City,
Caftif., W. F. Holl, AT 7-2902, Audio Amplifiers,
Speaker Systems

Hopkins Eng’g. Co., 2082 Lincoln Ave., Altadena, Calif.,
C. W. Wieland, SY 8-1185, Radio Interferencc Filters
& Gapacitors

Houston Fearless Corp., 11801 W. Olympic Blvd., Los
Angcles 64, Calif., H. W. Houston, BR 2-4331, TV
Pedestals, Film Equip.

Hufco Industries, 2815 W, Olive St., Burbank, Calif.,
M. L. Pfenind, RO 9-2118, Relays

Huggins Labs., 700 Hamilton Ave., Menlo Park, Calif.,
R. A. Huggins, DA 2-6989, Amplifiers, Light Equip.

Hughes Research & Devel. Lahs., Culver City, Calif.,
Dr. 8. Ramo, TE (©-7111, Airborne Radar Systems,
Guided Missiles

Hughey & Phillips, P. 0. Box 686, Encino, Calif., H. E.
Whittemore, Jr., ST 4-8218, Tower Lighting Equip.

Hycon Mfg. Go., 2961 E. Colo. Blvd., Pasadena 8, Galif.,
W. G. McFadden, RY 1-8301, Delay Lines, Test
Equip., Meters

Hycor Co., 11423 Vanowen St., M. Hollywood, Calif.,
R. E. Schlegel, ST 7-6129, Coils, Resistors, Filters

Hydro-Aire Inc., Sub. of Crane Co., 3000 Winona Ave.,
B.utrhank, Calif., L. E. Tomlinson, RO 9-1331, Tran-
sistors

Industrial Electronic Engineers, 3972 Lankersheim Blvd.,
Hollywood, Calif., D. G. Gumperts, ST 7-1484,
Test & Computer Equip., Controls

Industrial Eng’d Products Co., 7416 Melrose Ave., Los
J;\ngeles 46, Calif., R. Benton, YO 7167, Soldering
rons

INET, Inc.,, 8655 §. Main St., Los Angeles 3, cCalif.,
R. Rall, Jr., PL 3-2583, Power Supplies, Chargers

#Int’l Business Machine Corp., 99 Notre Dame Ave., San
Jose 10, Calif., R. B. Johnson, CY 4-3560, GComputing
Machines

Int’l Reetifier Corp., 1521 E. Grand Ave., El Segundo,
Calif., E. Lidow, OR 8-3778, Diodes, Rectifiers

Int’'l Research Associates, 2221 Warwick Avc., Santa
Monica, Calif., W. G. Hornbestel, TE 0-4415, Ampli-
fiers, Test Equip.

Int’l Telemeter Corp., 2000 Stomer Ave., Los Angeles 25,
Calif., Dr. L. Ridenour, AR B8-7751, Community TY¥
Equip., Computers

iz _iIndustries, 6110 Wilshire Blvd., Los Angeles 36,
Calif., G. Kempton, WE 3-8203, Controls, Computers

[nt’l Tcletronics Inc., 215 Ellsworth Ave., San Mateo,
Calif., E. M. Smith, D1 3-9103, Aireraft Enguip.

Janco Corp., 3111 Winona Ave., Burbank, Calif., T. A.
Andrews, RO 9-2107, Connectors, Antenna Accessories

Javex, P. 0. Box 646, Redlands, Galif., €. J. Reimuller,
Connectors, Insulating Coatings

Jeffries Transformer Co., 1710 E. 57 St., Los Angeles 58,
Ealllif-.‘ﬂ. D. Quintana, LO 8-3436, Transformers,
oils

Jennings Radio Mfg. Co., P. 0. Box 1278, San Jose,
Calif . J. E. lennings, GY 2-.4025, capacitors, Relays

Jebbins Electronic Enterprises, 1358 Hollyhurne Ave.,

WMenlo Park, Calif., D. E. Lincoln, DA 2-7661, Trans-
tormers Magnetie Coils, Power Supplies i
Johnson-Williams Ltd., 2625 3 S$t., Pale Alto, Calif.,
K. W. Jjohnson, Detectors, Alarms, Indicators .
IKaar Eng’g Corp., P. 0. Box 1320, Palo Alto, Calif.,
1. M. Kaar, DA 3-9001, Receivers, Transmitters

Kahl Secientific Instrument Corp., El Cajon, Calif., G.
Wolten, H 4-5944, Temperature & Electrical Glass
Instrumentation )

ICalbfell Labs., Ine., 1090 Morena Blvd., San Diego 10,
Calif., D. G. Kalbfell, W0 6359, Amplifiers, Controls

Kar{-Dooglas Associates, 3160 W. EI Segundo Blvd.,
Hawthorne, Calif,, Jack Chrisman, OR 5-0461, Man-
netic Amplifiers .

Kartron, 7882 Kartron S$t., Huntington Beach, Calif.,
T. B. Linton, Shorted Turn Indieators

Kaye-Halbert Corp., 3623 Eastham Dr., Culver Gity,
Calif., Fred Miller, DD 2-2996, Soldering lrons

Kelnor Mfg. Corp., 222 Kearney St., San Francisco 8,

Calif., Fred Miller, Do 2-2996, Soldering lrons

I(-F Development Co., 2606 Spring St., Redwood City,
Calif., Paul Keeler, EM 8-5670, Precision Potentio-
meters, Carrier Current Systems

Kinevox Inc., 116 S. Hollywood Way, Burbank, Calif.,

R. Roos, RO 9-3291, Magnetic Film Equip.,

Power Supplies

Klein, Leo, 2404 S. LaBrea Ave., Los Angeles 16, Calif.,
L. Kiein, WA 3119, Maagnetizers, Flux Meters
Calif., E. E. Wachter, CH 5-2376, Soldering Irons

Kwikheat Mfy. Co., 3732 San Fernando Rd., Glendale 4,

Lake Mfg. Co., 2323 Chestnut St., Oakland 7, calif.,
Joseph Aletto, TE 2-2498, Ampfifiers, Public Address
Systems

Lane Electronics, 7254 Atoll 5t., N. Hollywood, Calif.,
A. ). Lane, ST 7-3267

Lansing Sound {nc., J. B., 2439 Fletcher Dr., Los An-
geles 39, Calif., W. H. Thomas, N0 3-2545, Sound
Systems, Speakers

Leach Relay Go,. 5915 Avalon Blvd., Los Angeles 3,
Calif., E. K. Neale, AD 8221, Relays

Lear, Inc., Learcal Div., 11916 W. Pico Blvd., Los
nas, Transmitters, Receivers

Lee Electric & Mfg. Co., 2806 Clearwater St., Los An-
geles 39, Calif., L. V. Lawhead, Jr.,, NO 3-1295,
Power Supplies, Batteries

Lenkurt Electric Co., 1105 County Rd., San Carlos,
Calif., G. M. Lebedeff, LY 3-2611, Communications
Systems

Lewis & Kaofman Ltd., 17320 El Rancho Ave., Los
Gatos, Calif., N. V. Bramley, EL 4-3540, Rectifier &
Transmitting Tubes

Librascope Inc., 1607 Flower St., Glendale 1, Calif.,
D. €. Webster, CH 5-2677, Computers, Amplifiers

*Lindberg Eng’g. Co., 2460 Enterprise, Los Angeles,
Calif., TR 2057,

Lipps Co., E, A., 5485 W. Washington Blvd., Los
Angeles 16, cCalif., C. ¥ Olson, WA 4141, Tape &
Disc Recording Heads

Litton Eng’g Labs., 1049 Brittan Ave., San Carlos,
Galif., Glenn Lewis, LY 3-3757, Magnetrons, Vacuum
Pumps, Gages

Lockheed Aircraft Corp., Burbank, Calif., Aircraft Radio
& Electronic Equip.

Loge Sound Engineers, J. M., 2171 W. Washington Blvd.,
Los Angeles 18, Calif., J. M. Loge, RE 4-9178,
Intercoms, Amplifiers

Logistics Research Inc., 141 §. Pacific Ave., Redondo
Beach, Calif., C. R. Williams, RF 2-2116, Computers,
Photoelectric Units

Louis Bros., 3543 E. 16th 5t., Los Angeles 23, Calif.,
Carl Flory, AN 1-7131, TV Antennas

Low-Bar Products, 938 Pico Blvd., Santa Monica, Calif.,
J. T. Webber, EX 6-5828, Synchros

Luther Electronic Mfg. Go., 5767 W. Adams Blvd.,
Los Angeles 16, calif., G. L. Johnson, WY 5826,
High Voltage Condensers

Lynch Carrier Systems, 96 lJessie St, San Francisco 5,
Calif., B. E. GCombs, SU 1-1156, Gommunication
Systems, Transmission Line

Lynn Electronic Research Co., 9 W. Magnolia, Burbank,
Calif., G. E. Lynn, RO 9-2864, Connectors, Hardware

Mag-Eleetric Products Corp., 14405 S. Crenshaw Blvd.,
Gardena, Calif., D. H. Ransom, OR 8-4061, Amplifiers,
Servos

Magna Electroniecs Inc., 9810 Anza Bivd., Inglewood,
Calif., T. Gibney, OR 8-5675, Sound Systems, Rcceivers

Magnasyne Mfa. Co., 5517 Satsuma Ave., N. Hollywood,
Galif., w. H. Stutz, SU 3-6413, Recorders, Tape
Splicers

Manufacturer’s Laboratory, 10610 Keswick St., Sun
Valley, Calif., H. P. Stark, Pick-Up Arms

Marehant Rescarch Inc., 1475 Powell St., Emeryville,
Galif., D. White, HU 3-6603, Computers, Pulse Trans-
formers

Marco Industries Co., 207 8. Helena Ave., Anaheim,
galifl., F. A. Harrington, AN 7245, Lights, Preset

anels

Mars Eng’'s & Mfg., 3000 N. San Fernando Blvd.,
Burbank, cCalif., T. Ulmer, R0 9-2261, TY & Elec-
tronic Research

Masco Products Co., 2119 S. Sepulveda Blvd,, Los
Angeles 25, Calif., R. Matthews, BR 2-2481, Timers,
Switches, Radar

Master Mobile Mounts, Inc., 1306 Bond St., Los Anageles
éE_,I Calif., A. C. Freeman, Rl 7-0638, Antennas,

0ils

Mattson-Cowley Corp., 1487 Lineoln Ave., Pasadena 3,
Calif., E. Mattson, RY 1-7521, Coils, Radio Receivers,
Amplifiers, Power Supplies

May Eng’g Co., 6055 Lankersheim Blvd., N. Hollywood,
Galif., D. M. May, ST 7-4244, Coils, Counters

McColpin-Christie Corp., 3410 W. 67 St., Los Angeles
43, CGalif.,, S. L. GChristie, PL 3-2607, Battery
Chargers, Rectifiers

McCormick-Selph Associates, Palo Alto, Calif., F. La-
Haye, DA 5-5681, Ceramic-to-Metal Seals

MeLaughlin, J. L. A., 367 Bird Rock Ave., La Jolla,
Calif., J. L. A. MclLaughlin, GL 5-4596, Signal
Splitter

Menlo Research Lab., P. 0. Box 522, Menlo Park, Calif.,
G. Weeks, Detectors, Analyzers, Cocnters

Meridian Metaleraft, Inc.,, 213 W. Whittier Bivd.,
Whittier, Calif., E. H. Lockhart, 0X 4-2026, Micro-
wave Equip., Waveguides, Test Equip.

Microdot Div., Felts Gorp., 1826 Fremont Ave., S.
Pasadena, Calif., G. P. Felts, Hardware, Cable Con-
nectors

Microwave Eng’g Co., 4000 Mt. Lee Dr., Los Angeles
28, Galif., R, Krausz, HO 4-7591, Oscillators, Design

Milter Co., J. W., 5917 S. Main St.,, Los Angeles 3,
gﬁli;., W. R. Courtney, AD 3-4297, Terminals, Cails,

okes
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Miller Instruments, Inc., Wm., 325 N. Halstead Ave.,
Pasadena 8, Calif., G. W. Downs, RY 1-6317, Analog
Computers, Vibration Test Equip. '

Miller Television €o., 2840 Naomi, Burpank, Calif.,
J. Miller, RO 9-1659, TY Antennas, Kits

Mission-Western Engineers Inc., 132 W. Colorado St.,
Pasadena 1, &alif., J. David, RY 1-6604, Power
Supplies, Motors

Mitchell Camera Corp., 666 W. Harvard St., Glendale,
Calif., G. P. Mitchell, CH 5-1086, Cameras, Lenses

Mule-Rlchar_dson Co., 937 N. Sycamore Ave., Hollywood
‘g‘i;m::allf.,7 M. A. Hankins, Hl 8305, Microphone

Monitor Products Co., B15 Fremont Ave., S. Pasadena,
Calif., H. E. Biasier, PY 1-1174, Crystals, Ovens

Moore Tool Works, 1311 Riverside Dr., Los Angeles 31,
Galif., R. H. Fogweil, CA 1-1166, Special Elcctronic
Machine

Morgan Instruments Co., 21420 Valerio $t., Canoga
Park, Calif., H. C. Morgan, DI 8-5771, Geiger
Counters

Morrow Radio Mfg, Co., 2794 Market St., Salem, Orc.,
R. E. Morrow, Mobile Equip., Receivers, Coils

Moselsy, F. L., 1325 N. Fairoaks Ave., Pasadena 3,
Calif., Instrument Recorder

Motnrdyne,_ Inc., 2661 S, Wiyrtle Ave., Monrovia, Calif.,
J. ). Wittkopf, DO 7-4760, Motors, Generators, Relays,
Transformers

Moviola Mfg. Co., 1451 Gordon St., Hollywood 28,
l(T:I:aehtf., M. Serrurier, HO 7-3178, Film Edifing Equip-

n

Muilenbach Electrical Mfg. Co., 2300 E. 27th St.,
Los Angeles 58, cCalif., E. L. Coe, Jr., LO 5-5331,
Coils, HKesistors, Transformers

Naer Corp., 11777 $Santa Monica Blvd., W. Los An-
geles 25, Calif., Martin Baker, AR 9-6212, Switches,
Tubes, CR Tester

National Electronics Mfg. Go., 314 W, 58 St., Los
Angeles, Calif., Carlyle Blacker, PL 1-5166, AM &
TV Receivers

Natural Lighting Corp., 1124 E. Colo. Blvd., Glendale 5,
Calif., L. V. Grover, CH 5-4655, Lighting Equip.,
Cameras

Neal Feay Co., 427 0Olive St., Santa Barbara, Calif.,
N. F. Rasmussen, 2-0722, Nameplates, Meterfaces,
Panels

Neoma_tic Inc., 9010 Bellanca Ave,, Los Angeles 45,
Calif., T. R. Welch, OR 8-3814, Coils, Relays, Plugs

Neufeld Mfg. Co., 1218 Venice Blvd., Los Angeles 6,
Calif., 1. C, Neufcld, PR 5918, Gontrol Boxes, Cables

Newcomb Audio Products Co., 6824 Lexington Ave.,
Hollywood 38, calif., ©. E. Warner, H0 9-5381,
_Ampliﬁers, Sound Systems

Nikirk, T. JE., 2020 E. Villa St., Pasadena 8, Calif.,
T. E. Nikirk, SY 6-4264, Custom Built Audio, Elec-
tronic & Communication Equip.

Non-Linear Systems, Box S, Del Mar, Calif., fonathan
Edwards, DE 246, Voltmeters, Wave Traps

North American Instruments, Inc., 3445 Cahuenga S8lvd.,
Los Angeles 28, Calif., Bernard Heifand, HO 3-7007,
Pick Up Systems, Computers, Frequence Meters

Northern Radio, 314 Bell S$t., Seattle, Wash., L. G.
Reynolds,_ SE 2519, Communication Equip.

Northrop Aircraft, inc., 1001 E. Broadway, Hawthorne,
Calif., Dr. Wm. Ballhaus, OR 8-9111, All-weather
Interceptors, Guided Missiles

Oberline Ltd., 6411 Hollywood Blvd., Hollywood 28,
Calif,, John Trevor, HO 7-6431, Amplifiers, Audio
Consoles, Switches

0’Brien Eleetric Corp., 6514 Santa Monica Blvd., Holly-
wood 38, Calif., George Mahassy, HI 1117, Sound
Systems, Raeks

0|esen_ Co., 0. K., 1534 Cahuengo Blvd., Hollywood 28,
Eah_f., S. W. Stevens, GL 5194, Mike Booms, Light
quip,

Olympic Instrument Lahs., Cove, Wash., C. A. Creeelius,
VYA 2121, Preduction Equip., Take-Up Reels

Opto Eng’n. Co., 3406 W. Washington Bivd., Los An-
geles 18, cCalif., R. L, Redden, PA 2222, Gages,
Optical Equip. Design

Oregon Corvek Co., 1005 N. W. 16 Ave., Portland, Ore.,
Gharles Shanks, BR 7559, Antennas, Medical Equip.

Oregon Electronic Mfg. Co., 2232 E. Burnside St.,
Portland 15, Ore., G. W. McPherson, EM 9292,
Poweir Supplies, Probes

Osborne Electric Co., 712 S.E. Hawthorne Bivd., Port-
Eand_ 14, Ore., G. L. oOsborne, F1 6448, Aircraft
quip,

Owen Labs., 412 Woodward Blvd., Pasadena 10, cCalif.,
R. Owen, SY 6-5167, Differential Amplifiers,
Power Supplies

*Bzalid, Div. Gemeral Aniline & Film Gorp., 1725 Poplar
$t., Oakland 7, Calif., George Schoner, TW 3.8445,
Sensifized Materials for Whiteprint Machines

Pacific Electricord Co., 3217 Exposition Pl., Los Angeles,
Calif., J. Schwalbe, AX 3-7205, Cord & Cable As-
scmblies

Pacific Mercury TV Mfg., Corp., 5955 Van Nuys Blvd.,
¥Yan Nuys, Calif.,, S. Catler, ST 7-2676, Mabile
Eqgeip., Receivers

Pacifiic Optical Corp., 5965 W. 98 St., Los Angeles,
Calif., Earl Exley, CA 2-7171, Optical Instruments
Precision Optics

Pacific Transduecer Corp., 11921 W. Pico Blvd., Los
Angeles 64, Calif., G. A. Argabrite, AR 9-6129,
Lenses, Sound Pick-Ups

Pacific Universal Products Corp., 168 Vista Ave., Pasa-
dena 8, Calif., R. E. Frazer, SY 5-2571, Mirrors,
Optical Egulp.

Packard-Bell Co., 12333 W. Olympic Blvd., Los Angeles
64, Calif., C. A. Nichols, AR 7-6721, Navigation
Equip., Receivers

Page-Fogwell Corp., 1311 Riverside Dr., Los Angeles 31,
Calif., R. H. Fogwell, GA 1-1166, Electrical Plugs

Palmer Ine., M. V., 4002 Fruit Valley Rd., Vantouver,
Wash., H. C. Lambert, VA 5-2894, Amplifiers, Filters

Palo Alto Eng’g. Co., 448 0Olive St., Palo Alto, Calif.,
Brunton Bauer, DA 5-3251, Chokes, Coils, Transformers

Pancro Mirrors, Inc., 2958 Los Feliz Blvd.,, Los An-
geles 39, Calif., G. B. Keim, NO 1-2141, Mirrors,
Lenses

Pantek Co., 208 42 St., Manhattar Beach, Galif.,
Eric Swarthe, Counters, Frequency Indicators

PAR Products Corp., 926 N. Citrus Ave., Hollywood 38,
Calif.,, P. A, Roos, HO 3-629%, Lenses, Batteries

Parsons Co., R. M., 135 W. Daytorn St., Pasadena,
Calif., Pani Reedy, SY 3-6158, Telemetering

PCA Electronics Inc., 2180 Colo. Ave., Santa Monica,
Galif., HWarvey Smith, TE 0-6716, Printed Circults,
Transformers
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Pedersen Electronics, 3667-A Mt, Diablo Blvd., Lafayette,
Calif., S. R. Pedersen, 3434, Audio Amplifiers

Peeco Corp., 2760 whittier Blvd., Los Angeles 23,
Calif., w. D. Freston, AN 9-4164, Dielectric Heating
Egquip.

Peerless Elcctrical Products, Div. Altec Lansing Corp..
9356 Santa Monica Bivd., Beverly Hills, Calif., A. A.
Emlen, CR 5-5101, Transformers

Pembrex Theatre Supply Corp., 1969 S. Vermont Ave.,
Los Angeles 7, Gahf., L. M. Wutke, RE 1-3111,
Magnetic Preamps, Projectors

Penta Labs., inc., 216 N, Milpas St., Santa Barbara,
Calif., R. L. Norton, 5-4581, Tubes, Yacuum Switches

Perkin Eng'p. Corp., 345 Kansas B5t., El Segundo,
Calif., T. W, Lenay, EL 1366, Powcr Supplies

Permoflux Corp., 236 S. Verdugo Rd., Glendale 3,
Calif., Gerald Widawsky, CH 5-5135, Adapters, Baflles,
Chokes, Coils

Plleger Products, 3901 W. 54 St., Los Angeles 43,
Calif., R. A, Pfieger, AX 2-8313, Panels, Terminal
Boards

Phaostron Go., 151 Pasadena Ave., S. Pasadena, Calif.,
Phil Chamberlin, CL 6-2171, Meters, Refays, Resistors

Photocon Research Products, 421 N. Foothill Bivd,,
Pasadena 8, Calif., C. E. Grinstead, Gages, Indicators

Photographic Products Inc., 6916 Romaine St., Holly-
wood 38, Calif., william Carroll, H0 4-8151, In-
strument Cameras

Pioneer Electronies Corp., 2235 S, Carmellna, W. Los
Angeles, Calif., ¥. E. De Lucia, CR & TV Camera
Tubes, Switches

Pioneer Tool Co., 5008 W. Jeffereson Blvd., Los Angelcs
16, Calif., Ronald Eunson, RE 3-8289, Tools, Cutters,
Punehes

Pomona Electroniecs Co., 524 W. 5th Ave., Pomona,
Calif.. Test Equip.

Precision Crystal Lap., 2223 Warwick Ave., Santa Monica,
Calif., W. Rogers, TE 0-5049, Quartz Crystals

Precision Electronies, 7518 Meirose Ave.,, Los An-
geles 46, Calif.,, Stantey Cherubin, WE 3-3270, Re-
ceivers, Sound Systems

Precision Radiation Instruments, 2235 S. La Brea, Los
Angeles 16, Calif., L. Norman, Y0 5143, Radiation
Detectors, Geiger Counters

Prescott Television Co., 7350 Beverly Bivd.,, Los An-
geles 36, Calif., B. W. Reagan, WE 3-7193, TV
Heceivers

Producers Sales Corp., 2704 W. Olive Ave., Burbank,
Calif., John Kiehl, CH 6-2158, Projectors, Cameras,
Kine Recording

Product Associates fnc., 318 W. Olympic Blvd., Los
Angeles 15, Calif., Robert Waltz, Rl 7-4519, Tape
Recorders

Professional Electronics Co., 180 E. Calif, St., Pasa-
dena 1, calif., E. P. Shultz, §Y 9-3435, Test Equip.

PSP Eng'g. Co., B420 Otis St., Sowth Gate, Calif.,
Walter Scllers, L0 5-8195, Solenoids

Radiaphone Co., 600 E. Evcrgreen Ave., Monrovia, Calif.,
R. € Lord, EL 8-2586, Marine Transceivers

*Radio Gorp of America (RCA Victor Div.) 11819
0jympic Blvd., W. Los Angeles, Calif., T. Gottier,
BR 2-4335, Audio Equip., Microwavc Equip., Radar,
Recording Equip.

Radio Recorders, 7000 Santa Monica Blvd., Holiy-
wood 38, Calif., H, L. Bryant, HE 3282, Recorders,
Sound Equip.

Radio Specialty Mfg. Co., 2023 S.E. 6th Ave., Port-
land 14, Ore., H. Sterne, EA 8123, Quartz Crystals,
Communication Equip,

Rainbo Record Mfg. Corp., 4336 W. 147 St., Lawn-
dale, Calif., Fritz Jensen, OR 8-3489, Recording Discs

Ramsell Mfg. Co., 420 Market St., San Franciseo, Calif.,
W. H. Ramsell, EX 5-2919, Plasties, Proctective
Coatings

R-C Scientific lnstrument Co., 307 Culver Blvd,, Playa
uée! _Rey, Calif., L. R. Gurtis, EX 8-3411, Radiation

quip.

Rea Co., I. B., 11941 Wilshire Blvd., Los Angeles 25,
calif., K. R. Jackson, AR 7-1204, Computers, Controls

Rectifier Eno’g Co., 1803 E. 7th St., Los Angeles 21,
Calif., Ciaude Oshorn, TU 5169, Battery Chargers,
Rectifiers

Regulator Eng’g & Devel. Co., 11545 W. Jefferson Blvd.,
Culver City, Calif., R. S. Kelly, EX 8-5733, Power
Supplies

Remler Co., 2101 Bryant St., San Franciseo 10, Calif.,
H. A. Greene, VA 4-3435, Aircraft Equip., Hdwe.

Repath Co., Paul R., 641 E. 61 St., Los Angeles 1,
Callf., P. R. Repath, AD 3-7262, Shield Cans, Cases,
Transformer Laminations

Resdel Eng’g. 2351 Riverside Dr., Los Angeles 39,
Calif., H. Abajian, OL 2955, Amplifiers, Test Equip.

Resonant Co., 360 qQuarry Rd., Belmont, Calif., Dana
Bowers, LY 3-7661, Radar Wavequides

*Revere Copper & Brass, Inc., 6500 E. Slauson Ave.,
Los Angeles 54, calif., D. C. Bergen, UN 0-3331,
Copper & Copper Alloys, Aluminum Tubing, Aluminum
Extruded Shapes, Brass Rods

RISCO, 265 Minna St., San Francisco 3, Calif., W. J.
Johnson, EX 2-7820, Carrier Current Equip.

Robinette Co., W. C., 802 Fair Daks Ave., S. Pasadena,
Calif., W. C. Robinette, PY 1-1594, Contro! Equip.,
indicators

Roesch Co., D. J., 2200 S. Figuero St., Los Angeles 7,
Calif., Phitip Berstien, Rl 7-9655, Amplifiers,, Testers,
Sound Systems

Rohr Aircraft Corp., Chula Vista, Calif., F, E. McCreery,
HA 2-1121, Power Pkos., Wing Tanks, Exhaust Sys-
tems,, Airplane Parts

Roilin Go., 2010 N. Lincoln Ave., Pasadena 3, Calif.,
JL._ E. Stankey, RY 1-7134, Test Generators, Slotted

ines

Ruthcrford Electronics Go., 3707 §. Robertson Blvd.,
Gulver City, Calif., J. S. Johnson, TE 0-4362, Pulse
Equip.

Rutishauser Corp., 490 §. Fair Oaks Ave., Pasadena 1,
Calif., R. G. Madsen, SY 3-4340, Amplifiers, Indi-
cators

Ryan Aeronautical Ca., 2701 Harbor Br., San Diego 12,
Calif., Bruce Smith, w0 6681, Guided Missile Systems

Rytel Electronics Mfg. Co., 9820 Irwin Ave., 8920 Irwin
Inglewood 2, Calif., Arthur Munsiz, OR 8-4787,
TV Antenna Gonnector, Tube Puller, Speaker Grille

Salesmaster Corp., 3717 W. 54 St., Los Angeles 43,
Calif., James Sherman, AX 1-6200, Endless Magnmetic
Tape Reprodusers
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San Fernande Electric Mfo. Go., 12900 Foothili Bivd.,
Sam Fernando, Calif., D. E. Rubendall, EM 1-8681,
Capacitors

Sargent-Rayment Co., 1401 Middle Harbor Rd., Oak-
land 20, €alif., L. W. Rayment, GL 1-7045, Audio
Amplifiers .

Scala Radio Co., 2814 19 St., San Francisco 10, Calif..
Bruno Zucconi, VA 6-2898, Scope Marker lujectors

Schwien Eng’g Co., 16217 Lindbergh St., Van_WNuys.
Calif., J. T. Harahan, Motors, Navigation Equip.

SEMCO Eng'g & Mfg. Co., 8407 S. Hoover St., Los
Angeles 44, Calif., George Korkos, PL 2-7657, TV
Receivers, TV Remote Controls .

Sequoia Process Corp., 881 Douglas Ave., Redwood City,
Calif., P. M. Cook, EM 8-4651, Cable, Wire

*Servomechanisms, Inc., 316 Washington St., Ei Segundo,
Galif., 0. W. Moore, EL 1517, Electronic Controls,
Instrumentations, Analog Computers, Transducers .

Shannon Luminous Materials Go., 7356 $Santa Monica
Blvd., Hollywood 46, Calif., J. R. Aiburger, GR 5509,
Flaw Detectors, Black Lights i

Shelby Instrument Co., 1701 Magnolia Avc., Long
Beach, Calif., Michele Nazak, L0 7-6300, Sub-Sub
Min. Electric Equip.

Sierra Electronic Corp., 1050 Brittan Ave., San Carlos,
Calif.,, P. F. Byrne, LY 3-2104, Test Equip., Trans-
formers

Sightmaster of Calif., Santee, Calif., Samuel Freedman,
M1  4-7661, Microwave GColorimeters, Waveguides,
Solders, Bearing Metals

Signal Equip. Co., 2317 Fourth Ave., Seattle 1, Wash.,
G. K. Barger, SE 4712, Electronic Filter

Slate & Associates, C. C., 11370 W. Olympic Blvi.,
Los Angeles 64, Calif., N. Loenard, BR 2-4504,
Amplifiers, Filturs .

Slip Ring Co. of America, 2038 Bdwy., Santa Monica,
Calif., Lee LeBeau, EX 3-8256, Slip Rings

Smith Mfg. Co., Nathan R., 105 Pasadena Ave.,'S.
Pasadena, Calif., N. R. $miht, AL 1141, GCoils,
Impregnating Compounds .

Soderberg Mfa. Co., 628 S. Palm Ave., Alhambra, Calif.,
W. W. Hulke, CU 3-3382, Aircraft Lights

Solar Mfg. Corp., 2660 E. 46 St., Los_Angeles_SS,
Calif., W. G. Delp, L0 8-2124, Capacitors, Printed
Cirenits

Specific Produets, 5864 Hollywood Blvd., Hollywood 28,
calif., John Coster, HU 2-7200, Fixed Frequency
Receivers

*Sprague Electric Co., 11325 Washington Bivd., Culver
City, GCalif., Fred Potter, TE 0-7491, Radio Noise
Filters

Stancil-Hoffman Corp., 921 WN. Highland Awe,, Holly-
wood 38, Calif., Mark Siera, H0 4-7461, Recorders,
Reels, Selsyns R

*gtandard Coil Products Co., 1919 Vineburn Ave., Los
Angeles 32, Calif., E, P. Thias, CA 2-8161, Tele-
vision Tuners i

Standard Electronics Mfg. Co., 11861 Teale St., Culver
city, Calif.,, M. E. Lippman, EX 7-4248, Pregision
Wire-Wound Potentiometers i

Starbird, George A., 950 M. Highland Ave., Los An-
geles 38, Calif., G. A. Starbird, HE 4841, Mike
Booms & Stands . .

Statham Laboratories, 12401 W. Olympic_Blvd., Los
Angeles 64, Calif., M. Di Giovanni, BR 2-6286,
Transducers i

Stephens Mfg. Corp., 8538 Warner Dr., Culver City,
calif., R. L. Stephens, VE 9-7578, Speakers, Mikes

Sterling Electric Motors, 5401 Telegraph Rd., Los An-
geles 22, calif., A. A. Allcock, AN 4211, Electric
Power Drives A

Stoddard Aircraft Radis Co., 6644 Sanfa Monica Bivd.,
Hollywood 38, Ccalif., A. T. Parker, HO 4-9294,
Meters, Attenuators

Stone & Smith, Ine., 5965 Alcoa Ave., Los A_ngeles 58,
Calif., $. H. Brown, JE 7144, Sonar Eguip. .

Summers Gyroscope Co., 2328 Bdwy., Santa Monica,
calif., J. W. Brubaker, EX 3-6'111,_Gyru-(]_0n}pments
& Automatie Control Systems for Guided Missiles

+gylvania Eleetric Products, Mountain View, calif.,
P. G. Bohlke, Y0 7-6981, Mierowave Tubes, TV
Picture Tubes

Symphony Radio Corp., 925 S. Western Ave., Los An-
geles 6, Calif., S. G. Selat, RE 3-9310, Carbon Re-
sistors

Tally Register Corp., 5300 14 Ave. N.W., Seattle 7,
Wyash.y M. Dilling, DE 5500, Bigital Data Re-
duction Systems .

Tartak Electronics, 2979 N. Ontario St., Burbank,
Calif., H. C. Hornickel, CH 0-4450, Transformers,
Chokes

T-bar-B, 5919 Heilywood Bivd.,  Hollywood 28,
Calif., Donna Fargo, HO 9-6211, Rear Screen &
Film Projectors . i

Technical Associates, 140 W. Providencia Ave., Bur-
bank, Calif., H. A. Glassferd, RO 9-1994, Radiatien
Instruments

Technical Development Corp., 4060 ince BIvd., Gulver
city, Calif., H. T. Winchel, TE 0-5461, Sonar,
Electronic & Mechanical Equip.

Teehno Instrument Co., 6666 Lexington Ave., Lo An-
geles 38, Calif.,, E. Smith, GL 3304, Amplifiers,
Recorders

Tektronix, 9450 S. W, Barnes Rd., Portland 7, Ore.,
Howard Vollum, €Y 2-2611, CR Seopes, Test !n-
strumen:s [ 133 E. Santa Anita Ave., Bur

Telecomputin orp., . Santa Ani . -
hank,p Calgif., \l:‘ D. Cafdwell, CH 0-8161, Com-
puter Equip., Counters

Teletronic Laboratories, 1835 W. Rosecranz Ave., Gar-
dena, Calif., L. A. Burkhardt, ME 9-1131, Test
Equip,, Cable Cord, Harness, R. F. connectors

Television Co. of Amer., 1761 Lincoln Blvd., Santa
Monica, Calif., A. Vigilante, EX 4-7761, Antennas,
Amplifiers

Tempo TV Products Co., 2450 Ramona, fos Angeles
33, Calif., H. K. Leib, AN 3-4240, Hardware,
Antenna Towers o

Thermador  Electrical Mfg. Co., 5119 BDistrict Blvd.,
Los Angeles 22, cCalif,, J. W. Wardell, KlI 6131,
Transformers . .

Thermo Instruments Co., 1166 EI C2m‘no Real, Bel-
mont, Galif., D. M. Comb, LY 3-5139, Relays, In-
dicators

Thomas Associates, 4607 Alger St., Los Angeles 39,
Calif., H. P. Thomas, CH 5-3748, Brackets, Bus bars,
Clamps, Shims

Thompson Co., H. ., 1733 Cordova St., Los Angeles
7, Calif., J. Warner, RE 3-9161, Insulator Sloeves

Thor Transformer &Electronics, 750 Sart Antonio Rd.,
Palo Alto, Calif. H. J. Birdsell, YO 7-9116 Trans-
formers, Coils, Reactors
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Tower Sales & Erecting Co., 6100 N. E. Columbia
Bivd., Portland 13, Ore., C. H. Fisher, TR 7303,
Brozdcasting Antenna Towers

*Tracerlab, 2295 San Pahlo Ave., Berkeley, Calif.,
TH 3-2527

Transco Produets, 12210 Mebraska Ave., Los Angeles
25, Calif., R. 6. Kenway, BR 2-5687, {o-Arial
Cable Switches, Antennas

Transformer Engincers, 161 E. Calif. St., Pasadena 1,
ga_llif., J. P. Whistler, RY 1-6206, Transformers,
oils

Trebor Radio Co., Pasadena 18, Calif., J. King, AM
Receivers, Record Players, Intercoms

Triad Transformer Corp., 4055 Redwood Ave., Venice,
ga_]lif., E. M. Keiltor, TE 0-5381, Transformers,
oils

Tri-Dex Co., 126 E. Apia St., Lindsay, Calif., K. B.
Howard, LI 2-4051, Coils, Transformers, Terminals,
Delay Lines

Triplett & Barton, P. 0. Box 3128, Burbank, Calif.,
R. E. Hiller, RO 95-1291, Portable X-Ray Equip.

Trutotte Electronic Eng’g Co., 812 N. Highland Ave.,
Los Angeles 38, Calif., H. M. Cohen, HI 1202,
Sound Equip., Reeeivers

Tubing Seal Cap, 808 W. Santa Anita, San Gabriel,
calif., F. W. Livermont, AT 9-5111

Turner & Co., W. R. 4831 W. lefferson Blvd., Los
Angeles 16, Calif., W. R. Turner, RE 2-7137,
Small Electrie Motors

U M & F Mfg. Corp., 10929 Vanowen St., N. Holly-
wood, Calif., J. M. Dill, 8T 7-5526, Aircraft Equip.

Ungar Eleetric Tools, 4101 Redwood, Veniee, Calif.,
A. R. Knowles, EX 8-5718, Soldering lrons, Tips

U. S. Eleetrical Motors, 200 E. Slauwson Ave., Los
Angeles 54, Galif., W. M. Evans, AD 3-3131, Motors,
Speed Reducers

U. & Eng’y Co., 521 Commercial St., Glendale 3,
Caiif.. A. F. Bell, CH 5-1911, Terminals, Hardware

Universal  Eleetronics Co., 2012 S, Sepulveda Blvd.,
Los Angeles 25, Calif.,, Edw. Lacey, AR 9-7803,
Power Supplies, Rectifiers

Universal  Microphone Co., 424 Warren Lane, Ingle-
;r;:md, calif., J. L. Kane, OR 8-4978, Mierophones,
ugs

Vacuum Tube Products, 506 $S. Cleveland St., Ocean-
side, Calif., G. L. Giles, 0GC 6567, Tubes, Gages,
Welders

Vanguard Electronies Co., 33%4 Motor Ave., Los An-
geles 34, Calif., 5. A. @olbert, TE 0-7344, Coils,
Potted Circaits

Vapor Recovery Systems Co., 2820 N, Alameda St.,
Comptun, Calif., G. E. Dinny, NE 6-1211, Gages,
Indieators

Varian Associates, 611 Hansen Way, Palo Alto, Calif.,
S. F. Varian, DA 5-5631, Klystrons, Power Supplies

Vector Eleetronie Co., 3352 San Fernmando Rd., Los
Angeles 65, Calif., R. R. Scoville, CL 7-8237, Plug-
Ins, Adapters, Socket Turrets

Victorlite Indostries, 4117 W. Jefferson Blvd., Los
Angeles 16 Calif., H. A. Fitzgeracd, RE 2-4033,
Studio Projeetors

Vinson Co., E. R. 1401 Middie Harbor Rd., Dakland
20, GCalif., E. R. Vinson, GL 1-2357, Photoelectric
Control, Custom Eleetronic Fabrication

Walkirt Go., 145 W. Hazel St., Inglewood 3, Calif.,
H. W. Beekwith, OR 8-2873, Computers, Counters,
Plug-in Units

Walseo Electronics Corp., 3225 Exposition Pl., Los
Angeles 18, Calif., Frank Hord, AX 3.7201, An-
tennas, Radio Hardware

Weingarten Eleetronic Labs., 7556 Melrose Ave., Los
Angeles 46, Calif., Rudolf Weingarten, WA 5405,
Custom Radio

West Coast Eleetrical Mfg. Corp., 10008 S. Main St.,
Los Angeles, Calif., R. W. Worthington, PL 5-1138,
AC & DG Solenoids

West Coast Electronics Co., 5873 W. lefferson Bivd.,

..Los Angeles 16, Calif.,, H. A. Grove, TE 0-7211,
Communication Equip.

Western Gear Works, P. 0. Box 182, Lynwood, Calif.,
John Moarris, NE 6-2161, Gears, Gear Drives

Western Gold & Platinum Works, 589 Bryant St., San
Francisco 7, Galif., W. L. Hack, SU 1-2065, Metals,
insulators

Western  Instrument Co., 826 WN. Victory Blvd., Bur-
bank, Calif., A. K. Edgerton, RO 9-3013, Instru-
ment Calibration

Western fEnsulated Wire Co., 2425 E. 30 St., Los An-
geles 58, Calif., Herman Libkind, JE 7103, Cords,
Cables

Western Radiation Lah., 1107 W. 24 St., Los Angeles

7, Calif, G. L. Locher, Rl 7-8355, Nuelear Equip.,
Radiation Shields

Westline Products, Div. of Western Lithegraph Go.,
600 E. 2 St., Los Angeles 54, Calif., Milton Klesey,
TR 2641, Adhesive Markers

Wileox Research Corp., 340 N. LaBrea Ave.,, los An-
geles 36, GCalif.,, M. G. Abernathy, WE 1-2923,
Coils, Stroboseopes

Wildberg Bros., 742 Market $St., San Francisco 2,
Calif., w. T. Haley, DO 2-3505, Preelous Metals

*Willard Storage Battery Co., 5700 E. Olympie Blvd.,
Los Angeles 22, Calif., J. C. Hartwell, UN 0-1121,
Storage Batteries

Wolfe Co., F. C., 3644 Eastham Dr., Culver City, GCalif.,
Joe Nenzell, TE 0-4618, Hermstic Sealing

Woodwelding, 3000 W O0Olive Ave., Burbank, GCalif.,

Withurn, RO 9-1841, Dieleetric & Induetion
Heating

Bent-Neck TV

Picture Tube

Philips” MW36-22 TV picture tube (I} and modified version (r) with neck folded over to
reduce front-to-rear distance, Electron gun, 65° cone and 10 x 13 in, screen is same in hoth tubes

TV receivers may be designed with re-
duced front-to-back cabinet length with
the new experimental tube developed
by Philips Research Laboratories in
Holland. The decrease in size is accom-

plished by bending the tube neck at an
angle of more than 90°, thereby having
the folded neck make an acute angle
with the tube axis.

The length of the bent part of the neck

is increased. Since this distance no
longer influences the depth of the set,
and since it allows better focusing than
is possible with short necks, the increase
is a real advantage,

Recognizing that the ions are not de-
flected as the electrons are, the ion trap
has been eliminated. They simply strike
the wall of the bent neck and are dis-
sipated, All that is required is a rela-
tively small 70-gauss magnet to bend the
electron bearn.

The standard 65° deflection coils con-
veniently fit on that short distance of
neck which lies between the bend and
the cone. The height of the specially
made focus coil on the bent-over por-
tion of the neck does not affect the tube
depth.

A complete TV receiver has been de-
veloped, employing the bent-neck ver-
sion of the MW36-22 tube. Its dimen-
sions are 13.8 in. deep, 19.7 in. wide, and
14.2 in. high—about the size of a stand-
ard radio receiver. The screen size is
about 10 x 13 in.

Detailed description of the bent TV
tube appears in the article written by
Dr. J. L. H. Jonker in the Philips Tech-
nish Tijdschrift (Dutch), Jan. 1953, and
Philips Technical Review (English), no.
14, June 1953.

Close-up of bent-netk assembly (I} shows {1} focusing coil on lengthened neck, {2} magnet for bending electron beam, (3} de-
flection coils. lon trap is eliminaied. Complete unit {r) installed in cabinet measures 13.6 in, deep, 19.7 in. wide, and 14.2 in. high
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New Laboratory & Plant Equipment

Non-Magnetic Test Chamber

The Bowser test chamber contains no
steel. It is constructed entirely of brass,
copper, aluminum, rubber, bakelite,
glass, wood, and fiber-glass. All motors

and electrical components are far enough
away to eliminate the effects of their
electrical fields. The unit produces any
temperature from —112° F. to -}-68° F.
with close control. A special inner cham-
ber is thermally governed by vernier
control that holds temperatures to =0.1°
F.—Bowser Technical Refrigeration,
Terryville, Conn—TELE-TECH &
ELECTRONIC INDUSTRIES.

fong Reach Magnevision

The new long reach model Magne-
vision, mounted on the far side of the
bench, provides distortion-free magna-

fication, stereoscopic vision, and shad-
owlegs lighting for ingpection and pro-
duction workers on radio, electronic,
and electric parts—Engineering Devel-
opments, Inc., West Pelham St., New-
port, R. I—TELE-TECH & ELEC-
TRONIC INDUSTRIES.

Bobbin Winder

~ Model 38-AM, an electronically con-
trolled high-speed precision winder for

repeater coils, and solenoids has three
important new features: an automatic
resetting counter, which instantly resets
the winding cycle by the touch of a
lever; a slow-start feature, which avoids
wire breakage; and, a positive stopping
magnetic brake, which eliminates coil
rejections by accurately winding turns
and stopping automatically, When
started, the winder gradually builds up
to 500 rpm during the first three sec-
onds, then shifts to run out its cycle at
10,000 rpm. Motor equipment is a 15 h.p.
variable speed ac-dc unit designed for
115 v. operation, and a stepdown trans-
former is available for 230 v. ac opera-
tion. Coil sizes wound are up to 114 in.
wide and 2 in. O.D. One winding set is
furnished —Stevens Mig. Co., Inc., Pu-
liski Road at Peterson, Chicago 39, Tll.—
TELE-TECH & ELECTRONIC INDUS-
TRIES.

Lift Truck

The Turnabout Adjust-A-Fork hy-
draulic 1ift truck enables use of five in-
terchangeable standard fork lengths—
30 in. 42 in, 48 in., and 60 in.; and a
frame adjustment provides either a 25 in.
or a 27 in. position. The lowered height
of the unit is.3% in. and its lift is 4 in.
The 8 in. front wheels are resinoid type
and mounted on roller bearings——Rack
Hydraulic Equipment Corp., Connells-
ville, Pa.—TELE-TECH & ELEC-
TRONIC INDUSTRIES.

Tension Gauges

Relay springs, or anhy device force
that opposes motion, are easily and ac-
curately checked within the range from
4 to 2,500 grams by the tension gauges
made by The General Electric Co., Ltd.

of England. Preset to the required ten-
sion by a knurled micrometer screw,
only one hand is needed to apply the
operating strip of the gauge to the
point at which the opposing force is to
be checked—such as a spring tip. De-
flection of the strip with the movement
of the resisting element, indicates that
the force is equal to the gauge setting.
The gauges are precision calibrated, and
have an adjustable zero correction. The
three lightest of six models are pro-
vided with interchangeable operating
strips to suit the type and position of
the mechanism under test—IMTRA
Corp.; 48 Charles St., Cambridge, Mass.
—TELE-TECH & ELECTRONIC IN-
DUSTRIES,
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Rotary Wire Stripper

High-speed cutting, stripping and
twisting of stranded lead wire is accom-
plished by a ncw rotary wire stripper.

No separate bushing inserts are needed;
a standard opening accommodates all
wire sizes between No. 27 and No. 12.
It will strip wall thicknesses from 0.01
in. to 0.0625 whether cotton, plastic,
Rock-bestos, or Vynal plastic covered.
A separate toggle switch and reversible
motor enables twisting wire either
clockwise or counterclockwise. An ad-
justment facilitates stripping ends up to
34 in. Dimensions are: 5% in. x 1034 in.
x 6Y4 in. Weight is 15 1bs.—Tartak Elec-
tronics, Inc. 2979 N. Ontario, Burbank,
Calif —TELE-TECH & ELECTRONIC
INDUSTRIES

Parts Marking Machine

A new assembly has been added to the
series 9AA marking machines for mark-
ing plastics, metal, or other material. Tu-

bular, cylindrical, or spherical plastic
parts roll down an inclined runway and
are fed to the marking die by air under
75 p.s.i. pressure, marked, and ejected.
The valve controlling the feed is actuated
by each stroke of the marking machine,
An electric element heats the die fo a
thermostatically controlled temperature,
and an automatic feed carries a roll leaf
or color transfer tape over the part.
Metal marking is accomplished simi-
larly, but without use of the heating
element or the roll leaf feed. Marking
rates of 40 or more pieces per minute
are obtained. The machine is furnished
ready for bench mounting or on a pedes-
tal type base.—Acromark Co., 601 Mor-
rell St, Elizabeth, N. J.—TELE-TECH
& ELECTRONIC INDUSTRIES.
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NEW EQUIPMENT  « veiors ri o

Gas-Switching Tube

The TR dual gas switching tube is
designed for operation in the 8500-9600
mc frequency band. Used with suitable

a simple, balanced duplexer. Sections
are mounted side by side with a com-
mon wave guide wall and gas fill. Six
end flange mounting holes are pro-
vided. The tube is intended for use in
pressurized applications, and a special
electrical and pressurizing gasket en-
ables operation without sparking at
high power Ilevels—Bomac ILabora-
tories, Inc., Salem Road, Beverly, Mass.
—TELE-TECH & ELECTRONIC IN-
DUSTRIES.

Submiiniature Resisfor

Type 1106 subminiature resistor has
a ¥g in. dia. and is 74g in. long. Wound
with Evenohm, Karma, or equivalent,

il

the small unit has a maximum resist-
ance of 100,000 ohms, and is rated at
0.10 watt. Different temperature coeffi-
cients are available with lesser resist-
ance per spool. Specially impregnated
against extreme humidity, tolerances
are available to *0.05%.—The Daven
Co., 191 Central Ave., Newark, N, J.
—TELE-TECH & ELECTRONIC IN-
DUSTRIES.

Power Booster

The new booster shown will increase
the power output of any 10 v radiotele-
phone transmitter, regardless of its
make, if it is operated in the 152—
174 mc band. Moreover, it will con-
siderably increase the effective range

104

of the equipment because it uses maxi-
mum power only when it is needed,
conforming to the engineering require-
ments of the FCC. Desired power is
selected by a dashboard switch, but the
unit is activated only when the mike
button is pushed. A 2550 band wunit
is expected to be available soon.—Kaar
Engineering Corp., Middlefield Rd.,
Palo Alto, Calif.—TELE-TECH &
ELECTRONIC INDUSTRIES

Selenium Rectifiers

A complete line of selenium rectifiers
has been developed for use in TV
l?oosters, converters, and radio and tele-

R

vision sets. The units are rated for 130
v. RMS ma input for various current
loads ranging from 20 through 1,000 ma.
Type RSTS5E (illustrated) is rated as
follows: 130 v. RMS maximum input;
380 v. maximum peak inverse; 75 ma
maximum output current. The unit is
1 x 1% x 3% in. overall, It is mounted
through a No. 8 machine screw clear-
ance hole—International Rectifier Corp.
1521 E. Grand Ave., El Segundo, Calif.
—TELE-TECH & ELECTRONIC IN

DUSTRIES :

VHF Coaxial Line

The 50 ohm VHF Teflon coaxial line,
“New Series” 600, is pin-type insulated
and similar in construction to previ-

ously developed microwave coaxial
lines. It incorporates RTMA anchor-
insulated connectors for beiter posi-
tioning of the inner conductors and

other features that provide better
VSWR and attenuation characteristics.
Data covering attenuation and power
handling is available.—~Products Devel-
opment Co.,, Inc, Kearny, N.J.—
TELE-TECH & ELECTRONIC INDUS-
TRIES.

Digital Attenuator

This Kay-Lab automatic digital at-
tenuator sets servo-position potentio-
meters by a digital keyboard that eli-

minates hand setting, There is no limit
to the number of motor-driven attenu-
ators that can be operated from one
servo-amplifier. In the unit shown,
twelve motor-driven attenuators and
switching relays are combined and as-
sembled on a 17%; x 20 in. rack-mount-
ing tray. Twenty-one such trays are
packed in an 85% x 255 x 24 in. cabinet.
The three-position read-out system in-
dicates the accuracy of the set. Lights
show when an error is with 0.1% and
when more or less than 0.2% because of
faculty operation. Power required is
115 v. for either 60 or 400 cps operation.
A dc reference supply or a Kay-Lab
Model 122 super-regulator must be fur-
nished by the purchaser.—Kalbfell
Laboratories, Inc., 1090 Morena Blvd,,
San Diego 10, Calif —TELE-TECH &
ELECTRONIC INDUSTRIES

Standard Ratio Transformer

Model PT-L precision ac transformer
reads the ratio between arm and wind-

i

button switches and a ten-turn preci-
sion potentiometer. Its advantages over
the resistance type potentiometer for
ac use are extreme accuracy, low source
impedance, and almost complete free-
dom from loading effects. Resolution is
better than 1 part in 1 million. Source
impedance at ratio arm is 7.5 ohms
maximum; opeh circuit input imped-
ance at ratio arm is 150 henries; input
voltage Eams maximum equals 0.35
¢ps. Above 1 8¢ Erms maximum equals
350 v. Temperature has no effect on the
accuracy of the transformer.—Gertsch
Producis, Inc., 11846 Mississippi Ave.,
Los Angeles 25, Calif—~TELE-TECH &
ELECTRONIC INDUSTRIES.
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Special High Vacuum Relay

The PS-32 high voltage, high vacuum
relay is 412 in. high, has a 300 amp peak
pulse current rating, a 3 usec pulse dur-

S

tion. It is especially designed for partial
oil immersion applications in switching
pulse-forming networks in radar instal-
lations.—Pioneer  Electronics Corp.,
Santa Monica, Calif—TELE-TECH &
ELECTRONIC INDUSTRIES

Filament Transformers

The new filament transformers for
use with selenium rectifiers in indus-
trial, laboratory, TV and power appli-

.

cations have been placed on the market,
Included with this group are units
which match the all-purpose Federal
assembly kit—Merit Coil and Trans-
former Corp. 4427 North Clark St,
Chicago 40, 1IL—TELE-TECH & ELEC-
TRONIC INDUSTRIES.

Recording Spectrophofomeier

Model RS3 recording spectrophoto-
meter converts the Beekman model DU
monochrometer from a manual to an
automatic recording machine, provides

three vertical chart lengths, and a chart
speed of two inches per min. A synchro-
nized, motor-driven cam mechanism
converts wave lengths to a linear scale.
A shift enables selection of three scan-
ning rates from 215-700 millimicrons at
scans of §, 15, and 50 min. Safety
switches control both ends of the scale.
Reversibility is controlled by either
manual or automatic switches which
operate recorder chart and wave
length scales. Selected scan rate deter-
mines the length of the chart. The
wave-length dial switching mechan-
ism provides an intermittent signal to
operate the recorder pen. A slit con-
trol-knob linkage corrects for the dis-
persion characteristics of the Beckman
monochrometer. The recording spectro-
photometer operates from 115 v, 60
cycle, ac current.—Process & Instru-
ments, 60 Greenpoint Ave., Brooklyn
22, N. Y—-TELE-TECH & ELEC-
TRONIC INDUSTRIES,

Aireraft Test Power Supply

Type G4F28B20 28 v. selenium recti-
fier power supply is designed for test-
ing aircraft radio, radar, and electrical

equipment and components. Laboratory
units are available in 200 amps and
higher. Regulation by either electronic
or magnetic amplifier is within 0.25%
no load to full load, and line wvariation
is held within 10% of nominal. Recovery
time is down to 0.05 secs. Ripple voltage
component is 1% or better.—Y.ee Elec-
tric & Mfg, Co., 2806 Clearwater St.,
Los Angeles 39, Calif —TELE-TECH &
ELECTRONIC INDUSTRIES

Elecfronic Magnetizer

Used with a few turns of wirewound
coil, suitably to the shape of the piece,
model LGS provides a simple way to

charge permanent magnets such as those
contained in p-m motors, phono cart-
ridges, meters, magnetrons, ete. Often
magnetization can be accomplished after
assembly by the unit. Operation is from
a standard 110-—120 v, 50—60 cps power
outlet—Leo Klein Electronics, 2404 S.
La Brea Ave., Los Angeles 16, Calif.—
TELE-TECH & ELECTRONIC IN-
DUSTRIES
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TV Fiim Processor

The new 16R40 motion picture proc-
essor automatically develops, fixes,
washes, dries, and reels 16 mm film

ready for projection. AIl necessary
equipment—refrigeration control, recir-
culating pumps, critical solution replen-
ishing system, air compressor, drain
tanks, overflow system, air compressor,
speed control, loading elevator, iwo
magazines, stapler and staples—are
furnished and contained in the cabinet.
Film is processed at 20 to 40 ft. per min,
and 1,000 ft, can be loaded in one maga-
zine. The unit automatically compen-
sates for film expansion, shrinkage,
slippage, and breakage. Light-tight
hoods enable operation in ordinary
light. A darkroom is required only for
loading the magazines.—Houston-Fear-
less Corp., 11805 Olympic Blvd., Los
Angeles 64, Calif —TELE-TECH &
ELECTRONIC INDUSTRIES

Power Supply

The new 5 to 32 v continuous 15 amp
de magnetic-amplifier regulated power
supply (model MR532-15) uses no

tubes. The unit has a regulation accu-
racy of == 1% for dec load wvariations
from no load to full load, and is stabil-
ized for ac line variations from 105 to
125 v. ac. An additional feature is that
the supply has a magnetic type circuit
breaker on the de side and a time-
delay provision in addition to the usual
on-off switch. The unit is equipped with
a 4% in. voltmeter and ammeter. It is
22 in. wide, 17 in. deep, and 14 in. high,
and mounted in a bench type cabinet.—
Perkin Engineering Corp., 345 Kansas
St., El Segundo, Calif —~TELE-TECH &
ELECTRONIC INDUSTRIES
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Phenolic Terminal Blocks

Four new arrangements of phenolic
terminal blocks for electronic and com-
munication equipment are announced

S S s

which provide 40, 60, 80, or 100 pretinned
double-notched terminals that are
securely mounted on a base of the same
material—Lenkurt Electric Co., San
Carlos, Calif —TELE-TECH & ELEC-
TRONIC INDUSTRIES

Constant Currenit Converter

The Model CC-80 current converter
is designed to change a standard power
supply to provide constant current for

= e i

transistors and other applications. Con-
nected externally in series with the
standard supply, without rewiring or
other modification, the high impedance
of a pentode presents a constant input
voltage source impedance when op-
erating above the knee of the IB curve.
Inverse current feedback further in-
creases the internal impedance and
contributes long-term current stability.
Input voltage can be fixed at any value
in the range 85-300 v. Constant output
current is continuously adjustable
through the range 0-50 ma—the higher
current is obtained at 300 v. input.
Current can be regulated within 2% for
voltage output variation, 0 to 100 volts.
—Electronic Research Associates, Cald-
well, N.J—TELE-TECH & ELEC-
TRONIC INDUSTRIES.

Temperature Test Chamber
Model TC-1 temperature test cham-

ber can be equipped with an integral
thermometer for determining tempera-

Fda
]
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ture variations hetween —65° F. and
275° F. Forced circulation prevents
significant variations between the ther-
mometer and the object on the test
tray. Cooling is accomplished by carbon
dioxide ice; heating by a high-capacity
strip heater. Thermostatic control bal-
ances heat against dry ice evaporation.
The unit is entirely self-contained and
portable.—Statham Development Corp.,
12411 W. Olympic Blvd., Los Angeles
64, Calif —TELE-TECH & ELECTRON-
IC INDUSTRIES

Improved Screen Rooms

The improved Lingren double-

shielded screen rooms have a sturdier
construction and the

metal-to-metal

contact between sections is improved.
Recent tests show maximum attenu-
ation of 141 db, as compared with the
123 db rating reported for previous
models. Standard model dimensions
and a new 42 ft. x 10 ft. room have
been added. Panel dimensions are 31l%
X 3% x 96 in. Six power line entrances
are provided. Construction is entirely
portable and easily dismantled —Erik
A Lingren & Associates, 4515-17, N.
Ravenswood, <Chicago, Ill.-TELE-
TECH & ELECTRONIC INDUSTRIES.

Electronic Totalizing Scale

The ETS-7 records net weight read-
ings directly from any dial scale, and
enters the information into business

e

machines or IBM units. Weights are
itemized, sub-totaled, and totaled, as
desired, and printed on tape or business
forms. Any number of scales or business
machine units can be used simultan-
eously through one totalizing scale.
The unit is certified by the Bureau of
Weights and Measures, State of Calif-—
Industrial Electronic Engineers, 3973
Lankershim Blvd., North Hollywood
Calif —TELE-TECH & ELECTRONIC
INDUSTRIES

Capacitance Limit Bridge

Model 0S-2 precision capacitance
limit bridge is desigued [or testing ca-
pacitors between 0.0001 uf and 1 uf un-

der JAN, RMA, and RTMA proced-
ures at high speed. Its primary
component is a Schering bridge which
has a basic accuracy of #=0.3% for all
ranges. Lead stray eflects are reduced
to less than 2 uuf by a special shield.
A loss tangent control eliminates error
resulting from the unknown loss com-
ponent. Stated accuracy is maintained
with input power variations from 175 v.
to 135 v. Warm-up time is 2 min. Ca-
pacitance acceptability is given by one
of three channel beacons: red for too
low; green for passable; amber for too
high. The transition range of beacon-
switching is less than 0.04% of the
nominal capacitance. The unit is capa-
ble of operation over any tolerance
range with a 50%-0% lower limit and
an upper limit between 0% and plus
100% of nominal—Gulton Mfg. Co.,
Metuchen, N.J—TELE-TECH & ELEC-
TRONIC INDUSTRIES.

Counter and Timer

Model 550 universal counter and timer
enables direct reading of time between
two events, direct reading of the events

that occur during the time interval, the
measurement of low frequencies, and
straightforward electronic counting.
Time can be measured directly from 40
usecs to 100,000 secs with max accuracy
of = 10 usecs. Regular or randomly
distributed events can be counted at
20 to 100,000 events per sec. Results are
present either in cps or secs with deci-
mal indication. The unit scans to any
multiple of 1 or 10 secs and directly
tests all time base frequencies, and
checks the entire operation in 2 secs.
The instrument connects with the Berk-
eley model R-5 digital recorder systems
without modification or adjustment.—
Berkeley Div. Beckman Instruments,
Inc., 220 Wright Ave., Richmond, Calif.
—TELE-TECH & ELECTRONICS IN-
DUSTRIES
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Amplifier & Loudspeaker

A 10 watt audio amplifier and a
weatherproof loudspeaker have been
announced that provide a public ad-

dress system and means to hear incom-
ing radio messages at a distance from
radio-equipped vehicles. Two types are
available, the EA-3-A for 6 v opera-
tion, and EA-3-B for 12 v operation.
The horn speaker directs the 10 watt
audio signal over an approximate 70°

angle. The 24-pound amplifier is
equipped with an “off-radioc P.A
switch. Harmonic distortion is less than
3% from 200 to 6,000 cps. On standby,
drain from the 6 v unit is 1.2 amps.
for the 12 v, 0.6 amps. With plate volt-
age on, the 6 v type draws 7.5 amps;
the 12 v, 3.2 amps.—General Electric
Co., Electronics Div., Elecironics Park,
Syracuse, N.Y -TELE-TECH & ELEC-
TRONIC INDUSTRIES.

Terminal Block Enclosure

The new enclosure shown houses
either the “M” or “MT” Curtis terminal
blocks when mounted with from 1 to

14 terminals per enclosure. The cover
is held in place by two screws; when
removed, three sides of the unit open
for wire connection or circuit changes.
Two 7s-in. dia. knock-outs enable either
a cable or wires to be fed under the
block for distribution and connection

to either side. The standard blocks
furnished with the new enclosure are
rated 300 v, 15 amps. For the present
the new units are available only in
quantities of 100.—Curtis Development
& Manufacturing Co., 32 North 33rd
St., Milwaukee 16, Wis.—TELE-TECH
& ELECTRONIC INDUSTRIES.

Cireui¥ Test Indicaiors

New press-to-test lights serve as
safety devices and indicate lamp and
circuit conditions. Pressure on the face
of the indicator “breaks” the normal

circuit and “makes”™ a test circuit, there-
by, eliminating removal of the bulb for
testing either lamp or circuit. A stand-
ard two-terminal miniature companion
light to the press-to-test miniatures is
shown at the right. All are ungrounded
and are built to conform to military
specifications. All use T-134 lamps such
as Nos. 327, 328, 330, and 331. All re-
quire a 15/32 in. panel hole. Overall
lengths are from 1-13/32 in. to 1-19/32
in—Mayreo Indusiries Co., Anaheim,
Calif —TELE-TECH & ELECTRONIC
INDUSTRIES.

High-Power
Water Load

With a 3 gal. per min. water system,
a rate-of-flow meter, and the new
V-4042 high-power water load, it is

s e :

possible to obtain accurate measure-
ments in the uhf TV band between 1
and 15 kw. The new equipment is a
low VEWR dummy load capable of dis-
sipating 15 kw over the {requency
range 470-1200 mc. Power measurement
is accomplished by determination of
the temperature increase of water pass-
ing through the dummy load. The
input connector of the V-4042 is a uhf
flange which mates with a standard 34
in, 50 ohm coaxial line. Water con-
nections fit a %% in. I.D. rubber hose.
Body dia, is 3% in., length 7 f{t., weight
35 lbs.—Varian Associates, San Carlos,
Calif —TELE-TECH & ELECTRONIC
INDUSTRIES.

Selenium Rectifiers

The new ceries of oil-immersed selen-
ium rectifiers shown in the illustration
are designed for operation in corrosive

SRR

atmospheres and high ambient temper-
atures, special multiple outputs, sizes,
and configurations. Ratings range to 50
kilovolts at 50 amp peaks.—Lee Elec-
tric & Mfg Co., 2806 Clearwater St
Los Angeles 39, Calif —TELE-TECH &
ELECTRONIC INDUSTRIES
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Wave Guide Affenuvator

A new type of waveguide attenuator,
the model X382A, gives accurate db
readings that are completely independ-

ent of frequency: and phase shift is
independent of attenuation setting. Ac-
curacy is within + 2% of db reading.
Directly set and read, the attenuator
requires neither interpolation nor charts.
Attenuation depends on the angular
position of the attenuating film rather
than on its specific resistivity. Model
X382A has three resistive films: one
mounted within each waveguide exten-
sion, another is rotatable axially in the
center section. When all three films are
aligned in the same plane, there is no
attenuation. Rotation of the front panel
center-film knob increases attentuation
as to the square of the angle of rotation.
The new instrument is offered for X-
band frequencies from §,200 to 12,400
mc. Calibrated range is 0 to 50 db.
VSWR is less than 115 throughout
range. Zero setting attenuation is less
than 1 db, Power can be fed at either
end.—Hewiett-Packard Co., 395 Page
Mill Road, Palo Alte, Calif—TELE-
TECH & ELECTRONIC INDUSTRIES

Focus Coil

A new electromagnetic focus coil,
Type F10, fits cathode ray tubes having
a 1% maximum neck dia. Applica-

tions are 18 kv accelerating potential.
A J30 in. soft magnetic iron case is
closely machined for dimensional ac-
curacy which provides a uniform focus-
ing field and eliminates spot distortion.
External magnetic fields are also en-
tirely eliminated by the nature of the
design. The large LD. focus gap ratio
meets the requirements of the most
exacting laboratory applications. Type
F10 applies to a range of coil resistances
of which the F10A 12,000 ohm: unit is
typical. This unit has the following
electrical data: I-25 ma at 18 kv for
a 2.5 in, focal length: E-300 v. Mechani-
cal data: I.D. 194 in. minimum; 3D,
334 in, maximum; length, 1% in.; front
gap center, ¥ in.—Syntronie Instru-
ments, Inc,, 100 Industrial Rd., Addison,
IiIl.-TELE-TECH & ELECTRONIC IN-
DUSTRIES.
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Miniaturized Relay

Although DC-33 double-pole, double
throw, positive-action dec relay weighs
only 362 oz, is 1.79 in, high and has a

diameter of 1.188 in., it exceeds the re-
guirements contained in MIL-R-5757B
specifications. The unit operates under
70 G acceleration, and continuous vi-
bration from 10 to 600 c¢ps without
mechanical resonance. Its ambient
temperature range is —65° C. to 125° C.
Operating under rated load at 12 cps,
the relay passes operations of 100,000
cps. Contact bounce is held to 250 usecs,
and contact rating is 2 amps with a 26.5
v de resistance load. Required input
coil power is less than 0.325 watts.—
Deltronic Corp., 9010 Bellanca Ave.,
Los Angeles 45, Calif —TELE-TECH &
ELECTRONIC INDUSTRIES

Miniature Neon Indicators
Increased use of neon lamps in elec-

tronics and avionics has led to the de-

velopment of the rugged, moisture proof

mountings for the NE-2A neon lamp.
The light to the right has a built-in
resistance. Overall lengths are 134 in.
to 1-15/32 in. The panel hole required
is 3 in. Not illustrated but awvailable
are neon indicators for use with NE-51,
NE-45, and NE-58 lamps, either in the
press-to-test assembly, which enables
lamp or circuit testing without removal
of the bulb, or non-press-to-test as-
semblies.—Marco Industries Co., Ana-
heim, Calif —TELE-TECH & ELEC-
TRONIC INDUSTRIES.

Miniature Potentiometers

Sixteen recently-developed Gale-
tronic RB rotary type potentiometers fit
within a 2 in. square. Some of these
metal, wire-wound, anodized-insert en-
cased units are available with a resist-
ance of 35,000 ohms, a temperature

i i
i
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range of 600° F, and an operating life
of a million sweepsg. Only 0.5 in. long
and 0.5 in. in dia, they show no per-
manent damage at 200 G’s, and with-
stand 1 kv RSM. Output is up to 20,000
ohms, It is expected that the new units
will have many electronic applications,
particularly in transistor type minia-
turized circuits. Shown above is the
450,000 ohm per-inch-length resistance,
2 watt, 15/16 in. long rectilinear type
model LE, and the 1.0 in. dia. 15/16 in.
long 4,300 ohm per degree resistance
(1,300,000 total) rotary type model RD.
—Galetronics, Inc., 2607 E. Foothill
Blvd., Pasedena 8, Calif—~TELE-TECH
& ELECTRONIC INDUSTRIES

Coding Markers

Only 3% in. long, these new small
wire coding markers are center die cut
and mounted on a pocket size card for

SR o 4-»4.5&.;& -

ready use. Any code can be removed
without disturbing the remaining codes.
Each card contains 68 markers. Made
of tough fabric coated with a special
adhesive, application requires only
fingertip pressure. The new markers are
moisture and grime resistant. Currently
they are available in 1000 codes which
include A.S.A. and NEMA Specifica-
tions.—Westline Products Div., Western
Lithograph Co., 600 E, Second St., Los
Angeles, Calif —TELE-TECH & ELEC-
TRONIC INDUSTRIES

Power Supply Units

Model LAB-40 is a continuously var-
iable unit regulated 25 to 40 kv dc
which has a 4 to 6 kv focus tap for use

with flying spot recording tubes, etc.
The supply has regulations of 0.5% at
1.0 ma, and is available either with
locking controls or a standard knob.
Model PN-60 (illustrated) provides re-
versible polarity r-f dc power that is
continuously variable from 0 kv to 60
kv. Polarity changes are made on the
front panel. Current output is 1 ma at
60 kv. Overall dimensions are 22% x
21 x 15 in.—Spellman Television Co.,
Inc., 3029 Webster Ave., Bronx, New
York, N. Y—-TELE-TECH & ELEC-
TRONIC INDUSTRIES.

Titanium Tubing

The smallest size tubing ever drawn
from commercially pure titanium, it is
said, has an O. D. of 0.0455 in. and a

wall thickness of 0.0025 in. Because of
the difficulty encountered in cold
working and heat treating this rela-
tively new metal, production of ultra-
small tubing was accomplished only by
extensive research and development.
One of the special practices imposed is
annealing all thin-wall tubing because
titanium absorbs all common gases
from the atmosphere. Nevertheless,
commercially pure titanium is being
produced in tubing sizes from 1% in. to
1-Y% in. O. D. in both the seamless and
Weldrawn® grades—Superior Tube
Co., Norristown, Pa.—TELE-TECH &
ELECTRONIC INDUSTRIES.

Filter Sef

Model 1A high pass and low pass
filter set has two k type sections of low
pass filter and two k sections of high

pass filter in one case. The unit is
switched In octave steps with con-
tinuously variable multipliers to cover
the range of each octave, Cutoff fre-
quency of both filters is adjustable from
65 cps to 20,000 cps. Pass band loss is
1 db. Attenuation outside the band 30
db or more per octave. Maximum at-
tenuation exceeds 100 db. The flter
works between 600 ohms input and out-
put impedances and can handle a max-
imum of 0.1 watt. Pass bands from 65
to 20,000 cps are attainable and adjust-
able to 14 octave in any portion of the
spectrum. The case is 14 in. high, 7 in.
deep, and 5% in. wide. Weight is 171 Ibs.
—Allison Laboratories, 419 Vista Del
Ilano Dr., Whittier, Calif-TELE-
TECH & ELECTRONIC INDUSTRIES,
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They INSURE Performance
with QUALITY Components

THEY CHOSE CINCH

Cineh components

ore pvoilable at

jeading jobbers—
averywhers

Consult Cinch for the pro-

Cinch Sockels ond shields 1o JAM
duction of @ny component

Specifications:

visembly for commercial or
Militory vse tha! Falls within
the gensral category of elec-
tronics porls manufacivre,

CiNcH MANUFACTURING CORPORATION

1026 South Homan Ave., Chicage 24, llinois

'Syﬁsidicw of United-Carr Fastener Corporation, Cambridge, Mass.

www americanradiohistorv com



www.americanradiohistory.com

= iy

R R

SPEEDS COLOR TV STUDIES—WIith the assignment
of the monumental 697-page petition of the Radio Cor-
poration of America and the National Broadeasting Co.
embracing the standards approved by the National Tele-
vision System Committee to its working staff, the FCC
during July moved expeditiously under the leadership
of Chairman Rosel H. Hyde towards the establishment
of rules and standards for color television public ser-
vice. There will be no picayunish delays on the part of
the FCC in its joint goal with the television manufac-
turing-telecasting industry to bring about color tele-
vision as a new commercial art next year, either in mid-
1954 or possibly earlier. The NTSC, headed by Dr.
W. R. G. Baker of General Electric, completed paper
work on its industry-wide formal standards for com-
patible color TV.

SPEARHEADED BY PIONEER—The successful
achievement of RCA in its compatible color television
system epitomized the outstanding vision of undoubtedly
the world’s leader in radio and television—Brig. Gen.
David Sarnoff, RCA Board Chairman. In his typical
spirit of industry-wide cooperation, Gen Sarnoff has
announced that RCA is making available all of its pat-
ents and know-how to the entire industry. Leading
Senators—Tobey of NH who is Senate Interstate Com-
merce Committee Chairman and Johnson of Colo., for-
mer Chairman—lauded the genius and leadership of
Gen. Sarnofl. The RCA Chairman’s right bowers in the
color TV achievements are Dr. C. B. Joliffe, RCA Vice
President and Technical Director, and Dr. E. W.
Engstrom, RCA Laboratories Vice President.

LOSS TO GOYVERNMENT—The termination of Hara-~
den Pratt as Telecommunications Advisor to the Presi-
dent is a definite and most severe loss to the Federal
Government’s policy-making in telecommunications and
radio. Mr. Pratt, one of the world’s outstanding radio
engineering leaders and a former Institute of Radio
Engineers President and its present Secretary, had at
personal sacrifice been willing to serve the government
in this capacity and had during his 20 months incum-
bencey in the post had established a most constructive
foundation for the coordination and solution of conflicts
between government departments and the government
and industry in telecommunications and frequency mat-
ters. The termination of Mr. Pratt’s services in view of
his most eminent qualifications is generally recognized
as an act of ignorance—or maybe stupidity—on the part
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Latest Radic and Communications News Developments Summ

of key White House staff officials. It will be flso recog-
nized as a step backwards.

THEATER TV—No flood of applications to FCC from
theater television interests for specialized common car-
rier theater TV transmissions in line with FCC decision
ruling that theater TV is common carrier service, but
that new systems must be operated on existing common
carrier frequency allocations. Theater interests had
sought their own band of frequencies for the service.
Theater exhibitors and producers are now too busy
with three-dimension and other revolutionary forms of
projection of movies to devote a large part of their time
and interest to theater TV development. They feel, any-
way, that they won point in hearings in obtaining Bell
System promise to try to provide eight megacycle
theater TV transmission facilities, and in obtaining some
idea of what theater TV service might cost. If the Bell
System is unable to provide requested service at some
future date, then a single “pilot” application is expected,
through which FCC would be asked to decide public
interest and other issues.

PETROLEUM, FORESTRY RADIO—A proposal for
inter-industry microwave coordination between the
petroleum industry, electric utilities and railroads was a
highlight subject at the recent meetings of the American
Petroleum Institute’s Central Committee on Radio
Facilities and the National Petroleum Radio Frequency
Coordinating Association. The petroleum groups also
decided to request the FCC to defer final action on
channelizing the 952-960 mc frequency band until the
industry submits its microwave plan. The Forestry Con-
servation Communications Association at its annual
meeting considered the adoption of a plan for geogra-
phical allocations of 46 mc frequencies in that service
on a national scale on a split-channel of 20 ke separation
basis.

MARINE RADIO—A scheduled hearing by a House
Interstate & Foreign Commerce subcommittee on a bill
to amend the Communications Act to require the in-
stallation of an automatic radio call selector on US cargo
ships carrying less than two radio operators, has been
postponed indefinitely, subcommittee Chairman Joseph
P. O’Hara (R., Minn.), announces. The bill had been in-
troduced eariy in May by Rep. John W. McCormack
(D., Mass.) ‘

ROLAND C. DAVIES
Washington, Editor

National Press Building
Washington, D, C.
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Here's th‘e tube that gives w m ca

FREEDOM FROM ARC-OVERS-LOWER HUM!

Federal s

F-892-R
with the Federal-developed

DOUBLE HELICAL
FILAMENT

® Does away with bowing

® Greatly increases tube
performance and life

ALY

... a definite improvemem‘
: in tube design,” says WMCA

Federal’s Double Helical Filament —in Federal’'s F-892-R — has
achieved an outstanding record of dependability at WMCA -Amer-
ica’s Leading Independent Station, and First on New York’s Dial.

WMCA reports that these tubes “have given us complete freedom
from arc-overs in maintaining continuously high modulation percent-
ages. Also, in our proof of performance runs we have found that these
tubes have about 2 Volume Units lower hum than tubes with regu-
lar filaments."

Federal's F-892-R—wound through 360° for mechanical stability
and carrying opposing electrical fields which provide improved elec-
trical stability — definitely eliminate bowing —one of the primary
causes of filament-to-grid shorts!

Sturdier, longer lasting and more economical, Federal’'s double
helical filament tubes are the key to a new era of performance qual-
ity and operating dependability for 5 and 10 KW transmltters erte
for full information today, address Dept. K -366.

Federal's F-892-R installed in Power Amplifier

”Federal always has made batter tUbes” Section of WMCA's 5000-watt Transmitter
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SUPERIOR

PERFORMANCE
On 3 Cycles

to 20 megacycles

The LA-239C
OSCILLOSCOPE

The Lavoie Model

W 1A-239C has been

k designed to surpass

the high performance

of the Lavoie T5-239

A/UP, which has been the stand-

ard test oscilloscope for the

Armed Services since its introduc-

tion., Model LA-239C is the result

of a long period of research and

development which has included

the study of new tubes, new
techniques.

Send today for special bulletin
which describes in detail these
unusual features.

Wider Bandwidth

Extended Sweep Frequencies
Sguare Wave Response
Greater Stability

Higher Signal Sensitivity
improved Timing Markers
Amplitude Voltage Calibration
Sweep Delay

PND T RGN

Morganville, New Jersey

West Coast Rep, T. Louis Snitzer
5777 West Pice Blvd.—Los Angeles 19, Calif.
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CUES for BROADCASTERS

(Continued from page 95)

drawing. Using the microphone it-
self as a pattern, Y2 inch Wraplock
was formed to fit the microphone
contour, drilled to match the plate
holes and fastened with 6/32 screws,
the bottom two screws being long
enough to reach through the plate
and become set screws against the

c.| £TCHED _ETTERS, WwerTE

ON BLACK, 'H5" HIGH
2 FACES, FORMED INTS
1 oPEn aT BOTTOM

3 ¥e”

Mike call plates made of plastic for $3.50

microphone. Old turntable felt was
glued to the upper part of the metal
plate.

A local sign shop specializing in
plastic signs made the actual call
letter signs to our order at $2.00
per mike. We chose white letters
against black background. The sign
is double faced, spaced 3% inch be-
tween faces, closed at the top, open
at the bottom so that it fits snugly
over the plate's felt. We had net-
work and FM letters made up too
and by slipping off your regular call
letters and sliding on network or

FM letters you're ready for either
an FM split or network origination
with handsome microphone signs
that photograph far better than the
usual mike sign,

Single faced black plastic signs,
in various sizes, are also used here
to mark our field equipment.
They're attached to field gear with
self tapping screws in a few min-
utes, loock neater than painted on
signs, and equipment isn’t tied up
in a sign painter’s shop for a couple
of days.

Slide Indicator

WALTER J. BUNNEL, WHIO-TV,
Dayton, Ohio

N pulling slides several hours in

advance, we frequently encoun-
ter missing, broken, or duplicate
slides. To enable us to by-pass these
slides, and still indicate that there
is a slide missing, we use several 35
mm glass squares mounted on card-
board, one side a half-inch longer
than the other. This extends the in-
dicator above normal slides, provid-
ing rapid identification. The slide
number or other identification may
be written with grease pencil, and
erased with a cloth or Kleenex.

HOT-WEATHER PHRENOCLOGY FOR ENGINEERS
Guide to the Workings of the Engineering Mind

SENSITIVOMETER
THE ENGINEER IS A YERY
SEMSITIVE SoUL

BRAIN DYNAMO
(PERPETUAL MOTION)

ANALYZER
EVERY PROBLEM MUST
BE ANALYZED
WHETHER ’
1T5 BUYING A LOAF /
OF EREAD OR

e

FORMULATOR
LIFE TO AN ENGINEER 15
NOTHING BUT A LOT OF FORMULAS

FINDING THE SOLUTIONS 1S LIVING

INTEGRATOR

IMPULSE STOPPER
THE ENGINEER NEVER
ACTS ON IMPULSE ~ -

COST REDUCER
RUBBER BAND
AND (LIPS

LOOSE ENDS

STUBBORNATOR
THE ENGINEER 15 AS
STUBBORN AS HE 15
SENSITIVE

VN

An electronic engineering group has prepared the above chart with the aid of delicate encephlographic
detectors which throw open the innermost recesses of the technical brain cells. Show this chart fo your
wife. your boss, your secretary or your girl-friend, Ask each how closely this zomes to depicting the
inner cerebral workings of your own personality. With the aid of the above diagram, let them tell You

frankly, just what they think!
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America’s leading phonograph record manufacturers use

G

audiotape’ for the original sound

and cauciociscs for the master recording

0 ONE listens to recorded sound with a more critical ear
N than the professional recordists who make America’s finest
phonograph records. Here there can be no compromise with
quality.

That’s why it’s significant that so many of them repeatedly

specify Audiotape and Audiodiscs to meet their most exacting AUDlO DEVIC Esl Inc.

requirements. For example, it was found that 29 of the 30 444 MADISON AVE., NEW YORK 22, N. Y.

best selling records of 1952 were made from Audiodisc Export Dept.: 13 East ‘0'1::_-‘;:‘" York 16, N. ¥
. c b' (X °”

masters. And over 439 were first recorded on Audiotape e

hefore being transferred to the master discs.
Remember - you get this same superlative sound by using
Audiotape and Audiodises in your recording work.

@ The exclusive trade-mark of Columbia Long Playing Records — Reg. U.S. Par. Of.

® Trade Mark, Audiodiscs are manufactured in the U.S.A. o
under excluysive license from PYRAL, S A.R.L., Paria . o
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RCA Accepts Orders
for Color Equipment

Availability of compatible color TV
broadcast equipment within the next
yvear was indicated recently in an an-
nouncement by RCA that it will imme-
diately accept orders for delivery of
custom-built apparatus in the first half
of 1954, The equipment will be similar
to that now being used for field tests in
New York. It will be designed to operate
in accordance with present NTSC sig-
nal specifications. As soon as final stand-
ards have been adopted by the FCC,
RCA will begin large-scale production
of commercial-type color equipment.

Although it is anticipated that even-
tual large-scale production of equip-
ment may involve some modification of
the present prototype equipment, RCA
stated, many broadcasters have indi-
cated an interest in the early availability
of custom-built equipment as means of
speeding the establishment and growth
of national TV programming.

It was stressed that present TV sta-
tions will be able to transmit compatible
color network programs at a relatively
low cost, with a minimum of additional
equipment, and with full use of their
present black-and-white transmitting
facilities.

RCA will also make available the fol-
lowing complete groups of equipment
for the prices indicated:

A, Color network operating equip-
ment—$14,380.50

B. Color test equipment—$12,230.00

C. Color synchronizing equipment—
$7,480.00

D. Color slide camera chain—
$31,378.00

E. Color film chain—$49,398.80

F. Color studio camera chain—
$66,580.40

L.T. & T. Affiliates Merge

Stockholders of International Tele-
phone and Telegraph Corporation voted
recently at a special meeting held in
Baltimore, Md., to merge the corpora-
tion’s principal U, S. manufacturing and
research subsidiaries with the parent
company. The companies affected, which

“LOW BRIDGE’ RADAR
ANTENNA TRAILER

Raytheon’s new 34-ft, transport traiier for car-
rying the SPN-6 vadar aniennua unit features a
12-ft. well. It permits the truck to pass under
usual 14-ft, bridge clearances, thereby pre-

venting mishap, aveiding costly rerouting.

114

will now become IT&T divisions, are:
Capehart-Farnsworth Corp., Fort
Wayne, Ind.; The Coolerator Co., Duluth,
Minn.; Federal Telecommunication Lab-
oratories, Inc., Nutley, N. J.; Federal
Telephone and Radio Corp., Clifton,
N. J.; and Kellogg Switchboard and
Supply Co., Chicago, Ill.

ISA Instrument
Maintenance Clinic

George A. Larsen, Chairman of the
Instrument Society of America Instru-
ment Operation and Maintenance Com-
mittee has announced that the Fifth Pre-
conference ISA Instrument Maintenance
Clinic will be operated during Sept. 18th,
19th, and 20th, the three days prior to
the opening of the Eighth National In-
strument Conference and Exhibit to be
held in Chicago, Ill.,, Sept. 21-25, 1953.

BARIUM TITANATE MEMORY

Barium titanate crystal, a few thousandths of
an inch thick and 4 in. sg., can store much
binary information for indefinite period, Note
fine electrodes which carry charges to crystal.
Unit developed by Bell Labs should reduce size
of telephone dial and computer equipment.

COMING EVENTS

Aug. 1-5—National Audio-Visual Trade
Show, Hotel Sherman, Chicago, Tll.
Aug. 17-18—Symposium on Statistical
Methods in Commaumication Engi-

neering, Berkeley, Calif.

Aug, 19-21—Western Electronic Show
and Convention, San Francisco Mu-
nicipal Auditorium, San Francisco.

Aug. 25-28—APCO, 19th Annual Con-
ference, Sheraton-Cadillac, Detroit,
Mich.

Aug. 29-Sept. 6—West German Radio

and TV Exhibition, Dusseldorf,
Germany.
Sept. 1-3—International Sight and

Sound Exposition,
Chicago, Ill.

Sept. 1-12—British 20th National Radio
& Television Exhibition, Earlscourt,
London, England.

Sept. 9-12—NEMA, Haddon Hall Hotel,
Atlantic City, N.J.

Sept. 13-16—AICE (Quarterly Meeting)
Fairmount and Mark Hopkins Hotels,
San Francisco, Calif.

Sept. 14-17—NEDA Con. & Mfg. Conf,,
Chase Hotel, St. Louis, Mo.

Sept. 15-17—RTMA, Hotel Biltmove,
New York, N.Y.

Sept. 21-25—ISA 8th National Instru-
ment Exhibit, Sherman Hotel, Chi-
cago, Il

Sept. 28-30—9th Annual National Elec-
tronic Conference, Hotel Sherman,
Chicago, Il

Sept. 30-Oct. I—Aircraft Electric Equip-
ment Conference, AIEE, New Wash-
ington Hotel, Seattle, Wash.

QOct. 5-8—URSI-IRE, Joint Technical
Meeting, National Research Council
and Defense Research Board, Ottawa,
Can.

Oct. 5-9—74th Convention of the
SMPTE, Hotel Statler, New York, N.Y.

Palmer House,

Oct. 6-8—Fractional Horsepower Mo-
tors Conference, AIEE, Fort Wayne,
Ind.

Oct. 12-14—Sympesium on Simulation
and Computing Techniques, Naval
Air Development Center, Johnsville,
Pa., and Univ. of Pennsylvania, Phila-
delphia, Pa,

Oct. 13-15—National Conference on
Tube Techniques, Western Union
Telegraph Co., 60 Hudson St., New
York, N.Y.

Oct. 14-16—Machine Tool Conference,
AIEE, Hotel Cleveland, Cleveland,
Ohio.

Oct. 14-16—Recorder-Controller Seec-
tion, SAMA, Mid-year Meeting, Sea-
view Country Club, Absecon, N.J.

Oct. 14-17—Audio Fair, Hotel New
Yorker, New York, N.Y.

Oct. 19-21—RTCM Fall Assembly Meet-
ing, Edgewater Beach Hotel, Chicago.

Oct. 19-23-—National Metals Show,
Cleveland Auditorium, Cleveland, O.

Oct. 30-31 — Semi-Annual Meeting,
ASTE, Dayton Biltmore, Dayton, Qhio.

Oct. 26-28—RTMA, Radio Fall Meeting,
King Edward Hotel, Toronto, Canada.

Nov. 13-14—IRE, Annual Electronics
Conference, Hotel President, Kansas
City, Mo.

Nov. 17-19—RTMA, Palmer House, Chi-
cago, Il

AICE: Amer. Inst, of Chemical Engineers

AIEE: Amer. Inst. of Electrical Engineers

APCO: Assoc. Police Communication Officers

ARRL: American Radio Relay League

ASTE: American Society of Tool Engineers

IRE: Institute of Radio Engineers

ISA: Istrument Society of America

NEDA: National Electronie Distributors
Asse,

NEMA : Nat'l Electrical Mifrs. Assoc.

RTCM: Radio Technical Commission for Ma-
rine Services

RTMA: Radio-TV Mfrs. Assc.

SAMA: Scientific Apparatus Makers Assoc.

SMPTE: Soc. of DMotion Picture and TV
Engineers

URSI: International Scientific Radio Union.
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A GRADE FOR EVERY NEED!

Diameters — wall thicknesses and lengths
to meet regular or special adaptations.

IN RADIO AND TELEVISION their use
is almost universal. They have high in-
sulation resistance and low moisture ab-
sorption, Their low dielectric loss is
suitable for ultra high frequency appli-
cations,

CLEVELITE is produced in seven grades.

GRADE APPLICATION

E Improved post-cure fabrication
and stapling.

EX Special grade for TV yoke
sleeves.

EE Improved general purpose.

EEX  Superior elecirical and mniois-
ture absorption properties,

EEE  Critical electrical and high voli-
age application.

XAX  Special grade for government
pheneolic specifications.

SLF Speeial for very thin wall tubing
having less than .010 wall.

Why Pay More?
For the best . ..
Calfll CLEVELAND!

CLEVELITE"™
LAMINATED PHENOLIC  TUBING

is more than ever before — the first choice in the electronic and
electrical industries.

It combines proven performance with low cost and excellent
ice!
service!

Wherever high dielectric strength, low moisture absorption, me-
chanical strength, low loss and good machinahility are of prime
importance . . . the combined electrical and physical properties of

CLEVELITE
are essential.

IMMEDIATELY AVAILABLE!

Tell us your needs.
*Reg. U. §, Pat. OFf,

7.CLEVELAND CONTAINERZ

6201 BARBERTON AVE. CLEVELAND 2, OHIO
PLANTS AND SALES OFFICES at Chicago, Detroit, Memphis, Plymouth, Wisc., Ogdensburg, N. Y., Jamesburg, N. J.

ABRASIVE DIVISION at Cleveland, Ohio
CANADIAN PLANT: The Clevelond Container, Canade, L1d., Prescott, Ontario

REPRESENTATIVES

NEW YORK AREA R.T.MURRAY, 604 CENTRAL AVE. EAST ORANGE, N.J.
NEW ENGLAND  R. 5. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN.
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CRICAGO
WEST COAST  IRV. M. COCHRANE CO., 408 5. ALVARADO ST., LOS ANGELES
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TURBO 117 SLEEVING

. . . durable silicone rubber coating fuzed
to fibrous glass braid cannot be
peeled . . . can be supplied to meet all
Class "H" performance requirements
of MIL-1-3190, NEMA VS-i
lasting dielectric strength .
humidity-resistant . , . oil-resistant
. . flame-resistant . . . non-
corrosive . . . fungus-resistant.

Inside the
Silicone
Rubber Sleeving

TURBO 117 SLEEVIN

. scientifically designed

to be kink-proof ... can be

knotted, bent, twisted . . .

engineered to meet extremes

of temperature . . . flexible at
—100° F unchanged by

temperatures as high as 500° F . . .

Samples will be sent to you on separate
order. Be sure to ask for Turbo 117
Sleeving.

Write for Bulletin T-8

SPECIALISTS SINCE 1920

INSULATING MATERIJAL

THE wWiLLiaM @LELYL) AND co., INC.

DEPT. T-8, WILLIMANTIC, CONN,, UJS5.A,

TURBO Insulated Wires - Wire Markers - Extruded Tubing - Glass Sleeving and Tub-
ing - Varnished Saturated Sleeving and Tubing - Cambric Cloths, Tapes, Papers - Mica,

SALES REPRESENTATIVES 1IN PRINCIPAL CITIES

Telephone HArrison 3-1661
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Improved Microwave
Calorimeters

Sightmaster of California Co. of San-
tee, Calif,, has announced five new mi-
crowave calorimeter versions extending
from the UHF bands to as high as 90,000
mc. These units fall into two categories
of instruments known as the conven-
tional circulating liquid type and the
more recently developed Zero Flow Rate
type. The latter is capable of measuring
down to a very few milliwats with sub-
stantial accuracy by measuring temper-
ature rise of liquid exposed to micro-
wave energy versus elapsed time or
length of exposure.

The instrument embodies many re-
finements such as automatic continuous
provisions to remove air in water by
vacuum, combined advantages of grav-
ity and pressure in a single provision,
air detrapment provisions, priming and
flushing provisions and a VSWR that is
down to 1.03 or less on the 3 cm band,
decreasing for the lower frequency
bands. No appendages need to be used
with this instrument to measure output
power of any magnitude between milli-
watts and 100,000 watts average power,

New BECO Plant

Located at 4312 S. E. Stark St., Port-
land 15, Oregon, the new Brown Electro-
Measurement Corp. plant now has 7,500
sq. ft. of floor space as compared to
previous 1,500 sq. ft. The building has
been completely revamped to particular
requirements such as temperature reg-
ulated checkout and standards rooms,
research and development laboratory,
engineering library and drafting facili-
ties, expanded work areas for assembly
and machine shop operations, plus more
complete facilities for officers, shipping
and storage.

Hecht Opens
West Coast Office

Bernard Hecht of Little Silver, N. J.,
has now opened an office at 420 S. West-
lake Avenue, Los Angeles, Mr. Hecht is
a specialist in Quality Control for com-
panies engaged in the production of
electronic equipment,

MOUNTAIN TOP
ANTENNA RANGE

e i, iy

Radiation pattern range Is one of four such
areas set up hy Microwave Engineering Co. atop
Mt. Lee averlooking Los Angeles, The two-year
old company headed hy B. J. Rutherford tests
antennas and radomes, designs special units.
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NNERMAN o | FASTEST THING IN FASTENINGSY

Name Plates
cars, stoves, refrigerators

Attaching clock movement
to plastic case over
D-shaped stud

Solenoid Caps

Oven Filaments
to oven liners

NEW Tinnerman Push-On SPEED NUTS® - j&

NEW ¢12000 Push-On

.+ . for wide range of applications SPEED NUTS

...are one-plece, self-lock-
ing,spring steel fasteners.
- PRICE SAVINGS AVERAGE 25%! Start by hand...zip down
over integral studs, rivets,
tubing, nails, any un-

® Tinnerman, origlngtors of _Push-On.type threaded parts. bite lock
SPEED NUTS, offers this new C12000 Series at on fsrnc|>othest, hardest
surliace! -

substantial savings! Large volume, high speed
production, plus years of engineering and
manufacturing experience make this economy
possible! These new lightning-fast Push-Ons are
available in a complete range of popular sizes, with rust-
resistant finish, for round, D-shaped or rectangular studs.

A unique feature, exclusive with Tinnerman Push-Ons, is Send today for copy of “Greater Savings

. i1 . . Than Everwith C12000°s"";also FREE Pro-
their use over D-shaped studs where removability is desired. duction Samples! Write: TINNERMAN+= ~ -

PRODUC'T%}!I‘N?.,Clv)ept&lﬁ.DBoxﬁf}SS,

Call or see your Tinnerman representative for full, cost- %‘ggg‘;g%;tdg_‘i:la’;i%’;‘%%m‘;?gf‘}ﬁ

saving information about these new, low-priced Push-On el Tn Froms Asrace.

' ires Si _8.A. 7 rue Henri

type SPEED NUT brand fasteners. ssoires Sipmonds, 8. AT rue Honrl

THAN 8000 SHAPES AND SIZES
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Fairchild’s latest single-turn

PRECISION POTENTIOMETER

Gives you all these advantages. ..

1 Extremely low noise level and longer life with sustained high ac-
curacy result from improved windings and wiper design. These
improvements also permit higher rotational speeds with minimum of wear.

2 Higher resolution (0.05% at 2,000 turns) and close functional
tolerances (linear =0.25%; non-linear 0.35% with 3:1 slope ra-
to in high resistance ranges) give higher point-to-point tracking ualities.

3 Standard electrical functional angle is 320 deg. nominal with ORV
tolerance of =5% in resistance range trom 800 to 40,000 ohms.

Electrical functional angle of 350 deg. nominal with ORV tolerance of +3%
in resistance ranges of 50 to 43,000 ohms can be supplied on special ordler.

4 Greater flexibility —For non-linear functions as many as 13 taps
can be provided by adding extra termimal hoavds.

5 All the desirable qualities of the well-known Type 746 unit, includ-

ing easy and more accurate phasing, ganging up to 20 units on a

single shaft, all-metal precision-machined housing and shaft, low torque, etc.,
are included in the Tvpe 756.

Full information about the entire line of Fairchild Precision Potentiometers,
including specifications of the Type 756 unit and how we can help solve
your potentiometer problems, is available for the asking. Write to Poten-
tiometer Division, Fairchild Camera and Instrument Corporation, Park Ave-
nue, Hicksville, Long Island, New York, Department 140-39E.

—LaIrcHIL

P»?’ECISION POTENTIOMETERS

www americanradiohistorv com

Magnetic Decision Elemenis

Two new building blocks, termed “S”
and “A,” occupy only one cu. in., never-
theless, they are completely basie, flexi-
ble elements with which it is possible to
build the entire arithmetic, program,
control, and memory sections of any
digital computor. This whether it is a

serial or parallel system, or whether the
computer is a simple flip-flop or binary,
a large-scale general purpose instru-
ment, or a digital differential analyzer.
Magnetic Decision Elements contain no
electron tubes or transistors. Synchro-
nization and power drive is derived
from a central 200 KC, two phase, clock
pulse generator. The information flow
rate is 100 KC. Static storage in each
element makes it possible to switch off
power completely and retain all in-
formation indefinitely, including the
operations of dynamic arithmetic.
Therefore, the “S” and “A” elements
can be used as the complete founda-
tion for digital computing systems.—
The Minnesota Electroniecs Corp., St.
Paul 1, Minn.—TELE-TECH & ELEC-
TRONIC INDUSTRIES

Klystron Power Supply

The new Klystron power supply,
model TVN-11, supplies beam, reflector,
filament, and modulation voltages for
operating low-power, reflex-micro-
wave, oscillator tubes. Beam voltage is

continuously variable from 225 to 500 v.
Reflector voltage is continuously vari-
able from 25 to 875 v. with a ripple
content under 2.5 mv and regulation
better than 1.0%. The sawtooth regu-
lator operates from 10 to 60 cycles. The
square-wave modulator permits ampli-
tude modulation from 500 to 5,000
cycles. Both modulators are continu-
ously variable in frequency when cali-
brated front panels are employed. Mod-
ulators can be synchronized either from
external signals or from power line fre-
quency. Power output is taken from an
AN type connector. Dimengions are:
9 x 20-% x 12 in. Browning Labora-
tories, Inc., 750 Main St., Winchester,
Mags.—TELE-TECH & ELECTRONIC
INDUSTRIES.
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@ BULLETIN 949-A—Covering s

~ord ond spacial ‘hern-rﬁt[cuﬂsf teafed

terminals.

® BULLETIN 950-;’« CQn hermellr.gulfv

sealed multiple headers with meny

sptional featuras,

" # BULLETIN- 953 — On individual,
coler-coded  hermetically sealed ter-
-minals by E-l.

& [ -LE‘I’IN m—vnestribtnﬁ super-

‘rugged compreuwn Iypie hendar: af
revélulicnory design.

® SPECIAL TYPES — Custom designs
for  whusual terminal  reguirements.
Requsst-quatations.
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THE BIG ONE

This Pilot Light Assembly was first
made to accommodate the S-11 lamp and
was intended for use in the cabs of great
diesel locomotives.

THE LITTLE ONE

The miniaturization program on defense
products required the development of this
sub-miniature light. It is used on communication
equipment and aircraft. Midget flanged base
bulbs to fit are rated 1.3, 6, 12, and 28 volts.

Dialco HAS THE COMPLETE LINE
of INDICATOR and PANEL LIGHTS

éj_ to suit your own special conditions
ﬂ/‘% and requirements will be sent promptly
and without cost. Just outline your
needs. Let our engineering department
assist in selecting the right lamp
and the best pilot light for YOU.

i, Write for the Dialco i
- HANDBOOK of PILOT LIGHTS 5

Foremost Manufacturer of Pilot Lights

DIALIGHT CORPORATION

60 STEWART AVENUE, BROOKLYN 37, N. Y.
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Capacity Microphone

The Model D-42 microphone is said
to exceed the requirements of the U. S.
Army specification, 71-2519. Its response
is flat within 1 db from DC to 12.5 ke,

and usable beyond 25 kc. The unit has
a 25 mmid nominal capacity, and will
operate at levels in excess of 170 dbm
{180,000 bars), and withstand repeated
200 “G” shocks. The microphone will
operate over 1{emperature variations
from —32° F. to +300° F. without dam-
age. Because the bronze diaphragm sup-
port and the beryllium diaphragm have
the same expansion coefficient, the tem-
perature sensitivity of the D-42 is neg-
ligible. International Research Associ-
ates, Div, of IRESCO, Inc., 2221 War-
wick Ave., Santa Monica, Calif—
TELE-TECH & ELECTRONIC IN-
DUSTRIES.

Dise Calculaior

A disc calculator which computes the
combined potentiometer resistance and
shunt resistor values in converting a
linear potentiometer to a non-linear
function is a component of the new
“Pot-Kit Servocalculator”. A value cor-
responding to a minimum increment of
resistance is readily found on the C
scale. Four graph-determined incre-
ments of resistance change between taps

HYACINTH 7-7600

are located on the rotor which is locked
or aligned with a hair line opposite an
arrow. This gives the value of the B
shunt scale. The value of the shunt re-
sistor to the desired total resistance pro-
vides the actual ohmic value of the
shunt resistor to be connected across

T the respective section.—Servotrol Co.,
Eastern Branch Office, Framingham
Centre, Mass—TELE-TECH & ELEC-
TRONIC INDUSTRIES.
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This famous trademark has dual significance:
Hallmark of quality in hermetic seals, it is also
the symbol of HERMETIC's earnest desire to make
such units available to industry at prices that
make sense.

HERMETIC recognizes the importance of price to
industry. Therefore, it makes every effort to keep
prices in line , . . without subordinating its own
high quality standards.

To maintain these long recognized standards,
every phase of production, every operation, is
supervised by specially trained engineers. And,
more inspectors, more Inspections, more testing
equipment are used to check electrical and me-
chanical characteristics . . . including the ultimate
mass spectrometer test.

It is because of this quality and wide acceptance

- TELE-TECH & ELECTRONIC INDUSTRIES * August 1953

that HERMETIC now manufactures the largest line
of hermetic seals in the world . . . and has produced
more innovations than any other supplier in its
field. Little wonder that HERMETIC has received
generous endorsements from our country’s Serv-
ices and from industry. ‘

Moreover, the HERMETIC line has grown increas-
ingly. New developments, advanced design and
quality standards, which enhance the value of
every control on which HERMETIC headers are
used, have attracted more and more buyers.

Now is the time for you to check with HERMETIC
to find out how these headers can be adapted to
your particular products. Send for your FREE copy
of HERMETIC's colorful, informative 32-page bro-
chure, the most complete presentation ever offered
on hermetic seals.
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 FLYBACKS

SHIELD CANS
ANTENNA COILS
OSCILLATOR COILS.
HORIZONTAL SWEEP TRANSFORMERS
COMPRESSION TYPE MICA TRIMMERS
I.F. TRANSFORMERS

LOOP ANTENNAS

R.F. TUNERS

edwin i. guthman & co., inc.
15 s. throep st. chicage 7. . CH 3-1600

ulso‘plﬂcu, Indlana, . 394J  surton srowne 2overTising

D

Improved Woofer

The outer compliance of the cone of
the 18 in. Model CS-518 woofer is treated
with Pyralin to improve edge dampening
and reduce distortion caused by cone

breakup. The unit has a 2% lb. Alnico
V magnet, and a 2 in. voice coil, Specifi-
cations are: freguency response, 30-
4000 cps; impedance, 12 chms; maximum
power input, 25 watts; cone resonance,
27 to 31 cps—C. S. Manufacturing Co.,
4089 Lincoln Blvd.,, Venice, Calif.—
TELE-TECH & ELECTRONIC INDUS-
TRIES.

Switching Commutafor

The multi-channel, rotary, mechani-
cal, high speed, switching commutator
shown is designed for radio and wire
telemetering, multi~-channel switching,

and automatic rapid-rate sampling. At
5 rps, it has an operating life of at least
100 hrs. The unit is designed to give
clean electrical make and break, and
either “make before break” or “break

' | before make” can be supplied. In a spe-

cific design with a 27-contact outer cir-
cuit with one terminal, and a 28-contact
inner circuit with two terminals, the
commutator will perform under 50G
steady acceleration, and under 10G’s
vibration up to 1,000 cps.—G. M. Gian-
nini & Co., Inc.,, 117 E. Colorade St.,
Pasadena 1, Calif—TELE-TECH &
ELECTRONIC INDUSTRIES.

Bushing-Mounted Control

Model 3, a new subminiature control,
will be the smallest bushing-mounted
control, yet to be made available. The
unit is still undergoing development.
Totally enclosed and capable of being
sealed for potting, the new control has
withstood salt spray tests of 100 hrs. and
temperatures of at least 150° C, The new
unit will he available in all standard
linear and log tapers. It will be mounted

with a ¥ in. —32 bushing and its shaft
will be 1% in. in dia. No definite date
has been set for production samples—
Centralab Div.,, Globe-Union, 900
Keefe Ave., Milwaukee 1, Wis.—TELE-
TECH & ELECTRONIC INDUSTRIES.

Mefter Calibrafor

Model 123 meter cflibrator is a pre-
cision source employing the circuitry
of the Kay-Lab dc power supplies. The
unit produces an absolutely calibrated
de voltage that is essentially indepen-

dent of input line voltage and output
load variations. The circuit compares the
output voltage with an internal standard
cell. Model 123 affords absolute calibra-
tion to 0.1%. Output voltage is 1 to 300
v. variable in 1 v. steps. Power require-
ments are 105 to 125 v, 75 watts—
Kalbfell Laboratories, Ine., 1090 Mo-
rena Blvd., San Diego, Calif —TELE-
TECH & ELECTRONIC INDUSTRIES.

Gasket Mafterial

A new highly-conductive gasket ma-
terial consisting of Neoprene-filled
aluminum wire screening has been
placed on the market. The interstices
of the screening are filled with the syn-
thetic rubber, then both surfaces are

buffed to provide uniformity in gauge
and assure good electrical contact. The
conductivity of the aluminum enables
static charges to drain rather than be-
come “trapped.”—Vuleanized Rubber
& Plastics Co., Morrisville, Pa—
TELE-TECH & ELECTRONIC INDUS-
TRIES.
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98% of all U.8.TV stations
use Houston-Fearless equipment

BETTER SHOWS

are produced with

HOUSTON-FEARLESS EQUIPMENT

Top flight television showmanship is dependent not
only on capable writers, producers and cameramen,
but also on reliable studio equipment that will pro-
duce any desired camera effect smocthly and quietly
with a minimum of effort . . . and on efficient film pro-
cessing equipment that opens vast new sources of
program material. That's why 98% of all U.S. tele-
vision stations, as well as motion picture studios in
Hollywood and throughout the world, rely on
Houston-Fearless for matchless quality, proved per-
formance and absolute dependability.

In addition to building many models
not shown here, Houston-Fearless of-
fers extensive engineering and manu-
facturing facilities to produce special
television and photographic equip-
ment for your particular requirements,
Write for information and catalogs.

Ftre
HOUSTON
FEARLESS

((ZJ - / e THE HOUSTON-FEARLESS CORP,
Covfoialton 11805 wWest Olyompis Biv.
Los Angeles 64, Calif.

Please send catalogs on [] Friction Head [ Tripod
[ Tripod dolly [] Pancram dolly [ TV Cranes
] Camera pedestals [] Film Processors
{1 Parabolas [ Remate conirel parabola

Name..............
Station of firm. ... ...
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pressure sensitivity

The accurate measurement of pressures is basic in
many of our aircraft instruments and controls. Our
expanded activities now cover the four distinct yet

allied fields of

- AIRCRAFT INSTRUMENTS AND CONTROLS
OPTICAL PARTS AND DEVICES

- MINIATURE AC MOTORS
RADIO COMMUNICATIONS AND
NAVIGATION EQUIPMENT

Current production is largely destined for our defense
forces: but our research facilities, our skills and tal-
ents, are available to scientists seeking solutions to
instrumentation and control problems.

kU I I s m a n INS‘I;RUMENT CORP.

ELMHURST, NEW YORK » GLENDALE, CALIFORNIA - SUBSIDIARY OF gtdﬂddﬂd COIL PRODUCTS CO., INC.

Cybernetics
(Continued from page 65)

ical structure and may exist
in a stable or unstable state.

(3) Physiological disorders are
essentially “circuit” problems
while psychological disorders
are “field” problems.

(4) Entropy in its energy and in-
formation senses is involved
in the natural ending of the
life processes, all other fac-
tors being healthy.

No claim is made of the complete-
ness of these analogies but study of
these circuitry reveals artificial be-
havior such as to produce a linear
approximation which is sufficient in
many needs, to understanding the
real behavior. For example, Fig. 1
shows a block diagram of a simple
heart simulator, designed by the
Dutch mathematical physicist Van
der Pol in 1932, whose output when
read on an electrocardiograph looked
remarkably close to a normal hu-
man heart. The disorders of this
simple analog computer can give
some relevant information to the re-
searcher in heart disease. The study
of the functional psychoses, manic
and depressive, schizophrenia and
paranoia lend themselves to analogy
by alogical digital computer coupled
to an analogy feedback mass of
circuitry as described in the design
of a diagnostic computer. {See Bib-
liography)

The Automatiec Factory

An ultimate objective of many a
cyberneticist is the design and de-
velopment of a robot logical comput-
er and servo system capable of in-
dependent operation save for raw
materials, which will synthesize at
high speed and efficiency the fin-
ished produects, tools and machinery
of the coming age. This can even
include a machine that will repro-
duce itself. The realization of such
a goal should be quite soon since
such factories offer great strategic
advantage in waging war, a most
overworked profession. A nation of
decentralized robot factories with
independent power sources can min-
imize strategic interdiction, has no
manpower or labor shortage or
strife and can wage war most effec-
tively. The sociological, economic
and political consequences of these
factories are the great problems of
the future but today it is possible to
build the automatic factory. Fig. 2
shows a general block diagram of a
production synthesizer or auto-
matic factory without power supply.

(Continued on page 134)
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RCA MICROWAVE

Communications Division
Radio Cerporation of America
Dept. 119T, Building 15-1
Camden, N.J.

Please send me your free booklet on:

-1 RCA Microwave
71 RCA 2-Way Radio

[ Send an RCA Communications Specialist

Neo need for ground crews to
slowly work their ways up and
down hillsides.

h-—m
.

i

:

Radar signals provide precise data on contour of
earth beneath proposed path of a microwave beam.

RCA AERIAL SURVEY
speeds installation ... insures accuracy

FOR the ultimate in microwave plan-
ning, RCA offers the important advan-
tages of fast, accurate aerial survey.

Flying a simulated path of the micro-
wave beam, ground elevations are char-
ted by continuousreadings froma vertical
radar system. Recording instrumenta-
tion enables the survey team to plot an
accurate route—and an alternaie route—
at high speed. By direct observation and
aerial photography these experts select
the most economical, easily accessible
sites. An unobstructed microwave route
1s plotted in a fraction of the time nor-

mally required —without the premature
publicity that often results from sur-
veyors’ operations.

For dependable communication,
proved on existing systems, callan RCA
Microwave Specialist at the nearest
Regional Office, or Mair Coupron.

Check RCA 2-way radio for proved
dependability in mobile communications.
And remember, only RCA can pro-

vide the nationwide service facilities of
the RCA Service Company.

RADIO CORPORATION of AMERICA

® COMMUNICATIONS DIVISION

CAMDEN,  N. J.

et - "|
} |
| Name {
| |
I Title Company I
: Address I
[
| City Zone State l
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EMENT

NEW IDEAS IN MEASUR
Can they help you improve your products?

ACTS ON STRESS, strain, vibration and other
F characteristics can help you improve the design
and performance of your products. Brush instru-
ments help you get design and operating data
easily and quickly. The applications of these instru-
ments, and many new ideas that may help solve
your particular measurement problems, are pre-
sented in this new booklet “Instruments for Modern
Measurements”. Send for your free copy today.

BRUSH ELECTRONICS COMPANY
Sormerly
The Brush Develobment Co.
Brush Electronics Company
is an operating unit of
Clevite Corporation.

R |
Voo BRUSH ELECTRONICS COMPANY, DEPT. FF-8

1 3405 Perkins Avenue, Cleveland 14, Chic I

Electrical Measurements : Please send free copy of “Instruments for 'lu

Physical Measurements Modern Measurements’. |

| Surface Measurements J

INDUSTRIAL AND RESEARCH INSTRUMENTS

PIEZQ-ELECTRIC MATERIALS . ACOUSTIC DEVICES

MAGNETIC RECORDING EQUIPMENT

ULTRASONIC EQUIPMENT
R ot e

—_——

T e

| CONTENTS

d Name

If a suitable power source, say of
the nuclear type, could be supplied
so no outside energy supply is in-
volved, the factory is complete. Fig.
3 shows such a supply.

The basic block shows the main
components of the production syn-
thesizer to be a logical analyzer,
large scale memory, decision switch-
ing circuitry, digital-to-analog con-
version equipment and coupling, a
command error function generaiing
system of trigger and discriminator
devices, coupled servo systems and
power machinery and finally, a mon-
itor system to exercise firm control.
The monitor also forms the main
closed servo loop and determines
overall system behavior.

Basie Unit Fanctions

1. Logical Analyzer: This is the
fundamental input device consisting
of a quantizer system, general
switching and diseriminator circuitry
whose chief purpose is to convert all
inputs into pulse trains of coded
digital signals for distribution to co-
incidence and comparator circuitry
in the memory block. The amount
of alternative channels which will
contain spare parallel loops will be
a function of channel priority.

2. Large Scale Memory and Pre-
dictor Networks: These will consist
of a magnetic drum or other large
scale memory or both and will keep
in its storage system the history of
the entire factory, its past behavior,
its faults and merits, routine and
alternative decisions and a library
of previous knowledge on compo-
nents. These will be under con-
tinuous scan and comparison with
input commands and will generate
decision functions for transmission
to the power circuitry. The predic-

(Continued on page 136)

RADIO for INDUSTRY

General Electric two-way radio facilitated con-
versations between eight mobile radio-tele-

Resistance-Welding phone equipped vehicles at the recent Materials
| Measurements o Company Handling Expesition in Philadelphia. Shown
| Ultrasonic Energy Applications Title above is the Yale and Towne Tey Boom in op-
Elebgggﬁgglueﬁ;ftlgal Address eration, two-way radio controlled from the GE
. Textile Measurements City State | dispatcher’s booth.
TR W 7 — — = — = ==
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A GOOD NAME TO REMEMBER
WHEN YOU NEED DEPENDABLE
comnousms...fa:fcr!

Electronic Components Division

Stackpole Carbon Company, St. Marys, Pa.
Also ¢ LINE AND SLIDE SWITCHES » CERAMAG® (ferrite) CORES ¢ IRON
CORES ¢« MOLDED CQIL FORMS o« GA ""GIMMICK’ CAPACITORS, etc.
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NOW for the first time in

BOGUE
400 CYCLE GENERATORS

Due to the extremely high produc-
tion at our newly enlarged plant,
we are able to offer for im-
mediate shipment from stock
“World Famous” Bogue Hi-
Cycle Generators in the fol-

lowing sizes:

5, 10, 20 and 50 KVA
Single Phase & Three Phase Output
220 /440 Volt Input

Deliver 400 cycles regardless of
load and input variations

Qur engineering department will be glad to supply full specifications on stock
units as well as on special units to meet all Hi-Cycle requirements.

297 §p,
A\ !2',4/
g s

(iad

o
KT

&)
foRs  ®

4"&[“

See us at
the Western
Electronic Show
August 19-21.

tion system is a velocity or higher
order type to speed up routine op-
eration and shorten alternative or
new decision time.

3. Digital-to-Analog  Converter:
The converter is composed of a de-
cision integrator, discriminator and
trigger circuitry. Digital decision
functions are integrated into con-
tinuous functions, shaped by the
discriminator and assigned a trigger
unit. The trigger unit operates a
command input to an error function
generator,

4. Evror  Function  Generator,
Servo Systems and Gates: The er-
ror function generator produces on
proper trigger a signal of such am-
plitude and frequency as to produce
operation of selected servo systems
and associated coupling gates. Each
servo system is a closed loop opera-
tional unit including power machin-
ery, coupling networks variable
through gated circuits receiving de-
cisions from the memory.

5. Action Integrator and Monitor:
The action integrator smooths the
output and produces evaluative be-
havior so the monitor can exercise
evaluation. The monitor then pro-
vides close and automatic supervi-
sion, relaying inaccuracies and fail-
ure for repair and as the alarm for
major disorders.

6. Nucleonic Power System: The
nucleonic power supply is an inde-
pendent, relatively long term power
system employing different types of
radiators and a rejuvenating pile. It
must be emphasized that though at
first glance the system seems to be
capable of perpetual motion, a close
examination of the physical system

TV for PIPE LINES

At the recent [nternational Petroleum Exhihition
(Tulsa, Okla.), RCA Vietor Div., Radio Corp. of
America demonstrated electronically-controlled
pipe line operation, A two-way RCA microwave
relay system, operating on four FCC-assigned
channels, provided simultaneous two-way tele-
phone conversations, remote equipment signals,
and fwo-way television pictures for the visitors.
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For eonformunce to Radio [nfer-
ference Specification MIL-1-6181
and other applicable government
specifications covering radio noise
suppression.

MIL--6181

» In Less Space
» With Less Weight

*Metallized paper capacitor sections for the
maximum in  subminiaturization; special
paper ond foil and metallized paper ca-
pacitor secfions for operation to 125°C.

DEPEND

RE ng/gnr’ﬁzmc: SUPPRESSION FILTERS

When you.1 xfiust break the noise barrier fiook to ASTRON—the manu-

facturer “best gualified to meet your exacting needs in RF Interf tence
e Suppressmn Filters. //9

Astron is now supplying the tffp names in the aircraft and ;:iectromcs
industries. Astron has extensiVe experience in filter design apd technique
for extreme high altltude}}S nd high temperature operat}en as well as
for extreme varlatmri”s in atmospheric pressure. All Astron filters are
ruggedized to wthstand severe vibration and shock. Maximum attenua-
tion mth»uhusually small size and light weight is made possible by use

- special capacitor sections®, spec1ally wound dhductances, and other
special components and engineering techmqu’es The desirable charac-
teristics of low impedance and low voltage-drop with minimum heating
are retained and improved in these subminiaturized filters. Write today
for complete details, outlining yo;;r’spemﬁc requirements.

-

ASTRON manufactures a complete line of dry electrolytic
capac:tors,w”metalhzed paper capamtors plastlc molded

—=""RF interference filters for every radio, television an

electronic use,

255 GRANT AVENUE, EAST NEWAR!S,'”‘“EW JERSEY

Export Division: Rocke International ch,ﬁﬁf;gh St., N.Y.C.
In Canada: Chorles W. Pointon, 1926 Gerrard St. East, Toronto.
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HKNGINEKHIIRRS

AND

PHYSICISTS

Attending the

e — L —

IN RESEARCH AND DEVELOPMENT
the problems are concerned with the
physical design of electronic equip-
ment involving Servo Mechanisms,
Computers, Pulse Circuitry, Minia-
turization, Hydraulics-Gyros, Test
Equipment, Subminiaturization, Stress
Analysis, Instrumentation, Structures
and Precision Production Problems.

ELECTRONIC MANUFACTURING
includes the fields of Microwave Test
Equipment Design, Production Test-

1

{
WESTERN :
ELECTRONIC }
SHOW }
AND CONVENTION :
. I

San Francisco {

|

August 19-21, 1953 :
r

|

|
|
HUGHES research in the fields |
of Radar, Guided Missiles, !
Senticonductor Products, Elec- l
tronic Computers, Microwave :
Devices and Electron Tubes is l
creating new openings for !
|
|
!
|

those qualified in these fields.

ing and Quality Control.

COMMERCIAL PRODUCTS
activities have to do with Semicon-
ductor Products Applications Engi-
neering, Test Equipment Design,
Semiconductor Components Engi-
neering and Technical Writing.

FIELD SERVICE AND SUPPORT
consists of Field Engineering, Techni-
cal Writing, Field Modifications and
Personnel Instruction.

T ———— — = = =~ = = =

— ~ —— =

HUGEFH E

RESEARCH AND DEVELOPMENT LABORATORIES
ELECTRONIC MANUFACTURING DIVISION
COMMERCIAL PRODUCTS DIVISION

FIELD SERVICE AND SUPPORT

138

For the convenience of those
attending the Western Electronic
Show and Convention, members
of our Technical Staff will be
available for interviews at Hotel
Whitcemlb. For appeintient
telephone DOuglas 2-6535.

Assurance is reguired
that relocation of the
applicant won't cause
disruption of an ur-
gent military project.

Culver City
Los Angeles County

Calvfornia

will show this is not the case. As
shown in Fig. 3, the system has four
channels in the main.

The Alpha and Beta Channels pro-
vide a source of high positive and
low negative direct current voltage
respectively. Self regulation is in-
herent in long half-life radiators
over periods of time. The alpha or
beta radiator is placed in an evac-
uated chamber and its radiation fo-
cused electronically to strike a col-
lector. The collector would then as-
sume a charge depending on the
striking polarity and in sufficient
cascade should produce wusable
power.

The Gamma channel would heter-
odyne gamma radiation with X-ray
radiation and with suitable fre-
quency division produce useful ra-
dio-frequency energy. The Neutron
channel would accelerate neutrons
and fire them into fissionable mate-
rial. Suitable selection of targets
would provide additional sources for
itself and the other three channels.

Antomatic Fire Control

The basic problem of an adequate
automatic fire-control system is the
maximization of the probability of
kill, This function is dependent on
several factors in the main; (1) sys-
tem reliability, (2) system accuracy,
(3) weapon effectiveness and (4)
target vulnerability. The system de-
signer can do much to control the
first two factors and a little in the
third. The fourth factor has only a
slight order of prediction in that the
enemy will change this factor in a
closed loop manner. So it is clear
that though a cybernetical approach
through the methods of Operations
Research, this factor can be evalu-
ated to some limit. However, full
consideration would be beyond the
scope of this article. An inner loop
can be removed and examined as an
example of current application. Fig.
4 is such an inner loop without au-
tomatic range tracking.

The pilot’s transfer function is
omitted for simplicity. Target dy-
namics are fed to a geometry com-
parator which then determines the
parameters of line-of-sight and
range. Line-of-sight is then fed to
the automatic tracking loop, which
compares it to the radar line-of-
sight, the error signal driving the
gimbals so the antenna follows the
target continuously. The gimbals in
turn send angular changes to the
automatic pilot which in the case of
a fixed weapon aircraft (as this is)
adds the prediction derived from the
computer and drives the control sur-
faces to fly a tracking flight path in
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Hughes Diodes

have set

See our exhibit
Booth 407
WESTERN ELECTRONIC
SHOW & CONVENTION

Crvie Auditorium

San Francisco, Calif. Eite;
August 19-21 rusion
sealed
RELIABILITY %
gldass
Reliability in a germanium diode is o ld '
determined principally by permanent
principaiey by p for
- freedom from the two major causes of diode .
Sailure —moisture penetration of the electrical
diode enuclope, and electrical insmbi/ity stab ility

under extrene opemn'ng conditions.

HUGHES GERMANIUM DIODES are designed
to prevent such failures through two
exclusive features:

tion and severe shock. Hughes testing
procedurcs invite instabilities to occur
prior to shipment and assure rejection

of every defective diode. Each HUGHES
DI0DE is humidity-cycled, temperature-
cycled, JAN shock-tested, and electri-
cally tested under vibration.

Reliability of HUGHES DIODES has been
proved in airborne military electronic
equipment for navigation, fire control
and guided missiles. The same high
standard required for these uses is your
nsurance against costly shutdowns, high
maintenance expense and time losses.

Specify HUGHES DIODES wherever re-
liability is essential.

1. Fusion Sealing—The glass-to-metal
seal, proved in billions of vacuum tubes,
is incorporated to full advantage in
diode manufacture by the Hughes-de-
veloped process of fusion sealing at high
temperature. The result is a rigid one-
piece glass envelope making moisture
penetration impossible.

+| 098"

2. 100% Testing— One hundred per cent
testing insuves the satisfactory operation
of HUGHES DI0DES under adverse condi-
tions of moisture, temperature, vibra-

HUGHES GERMANIUM DIODE ELECTRICAL SPECIFICATIONS AT 25° C.
—‘ Test [Maximum|[Minimum Maximum actual
RTMA Peak Inverse | Forward Inverse -
Description Type Inverse | Working | Current Current swze
Valtage™| Voltage |@ +1 v (ma)
(volts) | (voits) | {ma)
High 1N558 190 150 50 | 0.500 @ —150v
Peak TTINesa | is0 [ 100 | 306 | 0.625@—100v
High INE7A 100 80 | 40 0.005@—5v; 0.050@ —50v
Back 1N99 100 80 19.0 | 0.005 @_:5_v: 0.050 @ —~50 v
Resistance 1N100 100 80 20.0 0.005 @ —5v; 0.050 @ —50 v
High 1Ng9 100 80 3.5 0.008 @ —5v; 0.100@ —50v
Back | 1N97 100 | 8o 10.0 0.008 @ =5v, 0.100@ —50v
Resistance | =~ 7 jog 7160 80 20.0 0.008 @ —5v; 0.100@ —50 v
High INI16 75 80 5.0 0.100 @ —50v _
Back TTINILZ 75 60 10.0 0.100 @ —50 v
Resistance | ™" TN118 | 75 | 60 | 200 | 0100@ —&ov
1N90 75 50 5.0 0.800 @ ~50 v Add?teé‘is
Efr”peor:e' T TR9E 75 60 | 0.0 | 6800 @ —50v MGUITLES
1N96 75 60 0.0 0.800 @ —50 v to
EXT — . —
jan |—oAnrze] 75} 60 | 50 | 0050@-10v 0850 @ —50v Dept. T
Types 1N127T 125 100 3.0 0.0256 @ —10v; 0.300 @ —50 v
T Inizsi T T B0 40 3.0 oo0l0@—=1o0v
*That voltage at which dynamic resistance is zero under specified conditions. Each Hughes Diode is
subjected to a voltage rising linearly at 90 volts per second.
*Formerly 1NG9A, tFormerly 1N70A. TFormerly 1Ng1A.
© 1953, H.A.C. In addition to RTMA types, HUGHES
DIODES are also supplied 100 per cent
Jactory-tested to special customer specifications.
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Grealer Precidion

® SOLDER LUGS

® TERMINALS

® CORONA RINGS

® CONTACTS

® SMALL STAMPINGS

al lower codl!

more than

900

standard parts

Malco-designed stamp-
ings are produced by a
combination of exclusive
precision tooling and high-
speed production methods.
You get closer tolerances
at lower cost, and at no
sacrifice of quality.

Write today for our cata-
log, or send your exact
requirements.

TOOL &

MFG. CO.
4029 W.LAKE ST. * CHICAGO 24, ILL.

a selected pattern of attack. This
pattern may be a collision course or
pursuit curve depending on the ar-
mament. The line-of-flight will be
fed to the prediction circuitry for
generation of prediction angles in all
degrees of freedom. Information on
past experience and present flight
conditions will be stored in the mem-~ .
ory which will furnish decisions to
the pattern discriminator for any in-
put. Coordinate conversion form
line-of-flight information is neces-
sary for proper target coordinate
evaluation. Range information is
processed in the normal radar sense
with time-to-go, the firing decision
parameter a function of the pattern
selected. A weapon and ballistics
memory is provided for storage of
tables and constants which are func-
tion of the armament type.

An important moral of this article
is that the cyberneticist will find ap-
plication in every field. Control
loops exist in economics, sociology,
medicine as well as physics and en-
gineering. The criterion for stability
in these former systems, linear or
no, is far more important than Ny-
quist’s criterion and holds the key
for real human progress and the
minimizing of the probability of hu-
man obsolescence.

Barrett, Eric and Post, Geoffrey, “Introduction

to Some Principles of Applied Cybernetics,” Journal
of Psychology, July 1950, pp 3-10.
McCulloch, Warren S., “The Brain as a Comput-

ing Machine," Electrical Engineering, June 1949,
pp 491-493,

Neilsen, K. L. and Heyda, J. F., “Mathematical
Theory of Airborne Fire Control,” NavOrd Report
1493, July 1951, Govt. Printing Office,

Post, Geoffrey, “The Design of a Diagnostic
Computer,” paper presented Colorado-Wyoming
Assoc for Advancement of Science, Boulder, Colo.
May 1952

Rea, James B., ““Analysis of Svystems for Auto-
matic Control of Aircraft,” Jowrnal of the Inst. of
Aero, Sciences, Abstr. 1951,

Van der Pol. B., “The Heart as a Relaxation
?ngglator,” Phillips  Telefunken (Netherlands),

Weiner, Norbert, Cybernetics, John Wiley and
Sons, 1948.

License Arrangementis

National Research Corp., Cambridge,
Mass., has announced acquisition of
approximately 25% of the outstanding
stock of Leybold-Hochvakuum-Anlagen
G.M.B.H., Kioln, Germany. A minority
interest in the company is held by
Sachtleben A.G., a jointly-owned sub-
sidiary of I. G. Farben Metallgesell-
schaft.

Leybold-Hockvakuum-Analagen are
concerned with the industrial applica-
tion of high wvacuum technology in
impregnation, distillation, dehydration,
coatings, and vacuum metallurgy. Li-
cense arrangements have been con-
cluded whereby the Equipment Div. of
National Research Corp. has the ex-
clusive U.S. manufacturing rights for
equipment developed by the German
concern, and the latter gain non-
exclusive sales rights throughout the
world for products made by National
Research,
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GP TYPE 1183-T

TV Station Monitor
Now in Use By Nearly Every TV Station

Standard Equipment with Transmitters of
ch Leading Manufacturers as RCA, GE, DuMont

In Regular Production
Highest Stability

Less Than 0.1% Distortion
For 25 ke Swing

Accurate, Visual and Aural
Carrier-Frequency Indication

Reliable Moduiation-Level Monitoring
Only Routine Maintenance
Convenient to Use

Jhe Type 1183-T T-V Station Monitor
in regular production —deliveries cur-
mt to meet “‘on the air’’ schedules.
ze: from $2830 to $2905 depending on
equency bands.

Large-scaleilfuminated meter
continuously indicates frequency
deviation of aural transmitter
in terms= of highly stable crystal
oscillator. Zero correction for
crystal oscillatar easily accessible
from panel, te compensate for
long-time drift,

oy i HILOCYELES o
DEVIATION v 48
GERERAL RADIOCO. . Wit
L 1 #

Yisual transmitter frequency de-
yiation is continuously indicated
by this large scale meter, in terms
of the same master crystal.

P L R

Modulation in both percentage
and db is indicated continuously
on this meter. Panel switch selects
either peak, or indicates both
peaks simultaneously. Meter bal-
listics meet FCC requirements.

MODULATION . &%
GERERAL RADIO 60, /

Since the beginning of broadcasting,
G-R has pioneered in the design and man-
ufacture of monitors of all types. Almost
all of the 2424 Radio Broadcast Stations
now on the air are equipped with G-R
: Monitors.

This experience has provided the necessary engineering
and manufacturing background to anticipate all of the station needs for
high quality, dependable, accurate and trouble-free T-V Monitors. Months
of “post-freeze” operation in all of the leading v-h-f and u-h{f stations
has proven the reliability, accuracy and convenience of the new G-R
Monitor.

w Two large-scale, illuminated meters continuously indicate frequency
deviation of aural and video transmitters in terms of a highly stable crystal
oscillator. Modulation in both percentage and db is shown on another meter;
panel switch selects either peak, or indicates both peaks simultaneously
Y High Stability; Visual Monitor =500 cycles
Aural Monitor =1000 cycles

On all VHF channels, the above accuracy ts guaranteed for at least
thirty days — at the lower UHF frequencies (channel 14), the period is
over sixteen days — on channel 83, the period is ten days or more
* High-fidelity audio output for distortion and noise-level measurements,
and for audio moniloring — residual noise level is down 70 db or better
for 25 ke deviation
% Overmodulation alarm for aural transmitter — lamp flashes when
modulation exceeds predetermined level set by dial
* Sensitivity for both Aural and Visual inputs. High Impedance Input
(VHF) — 1 volt or better. Low Impedance (UHF) — 500 mw or less

% Excellent signal-to-noise ratio through channel 83

W Separate heater inputs allow direct connection of crystal oven to station
standby power

W Pilot lamp indicates adequate r-f input level

% Terminals are provided for connecting remote center-frequency and
modulation meters and over-modulation indicators

% Counter-type discriminator has excellent linearity over =100 kc range —
overall distortion is less than 0.1, insuring accurate distortion measure-
ments and center-frequency indications even under heavy modulation

% New cabinet arranged for maximum heat dissipation and easy installa-
tion or removal for servicing

Admittance Melers vt Coazial Elements¥r Decade Capacilors

: Decade Induciors Yt Decade Resistors Yo Distorlion Melers
0 m pa “ y Frequency Melersvyr Frequency Standards Yr Geiger Counters

275 Massachusetts Avenue, Cambridge 39, Massachusetts, U. 5. A,
90 West St. NEW YORK 6 920 S. Michigan Ave. CHICAGO 5 1000 N, Seward St. LO5 ANGELES 38 Variacs v Light Meters vc Megohmmeters Yt Molor Controls

Impedance Bridges v Modulation Melers ¥c Oscillators

Notise Meters ¢ Null Deteclors Yt Precision Capacitors
Pulse Generalors vt Signal Generalors Yo Vibration Melers v Stroboscopes Yr Wave Filters
U-H-F Measuring Equipment vr V-T Volimeters v¢ Wave Analyzers Yt Polariscopes
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PRODUCTS

The JK G-12 is a precision 100 ke
G-T cut crystal intended for oper-
ation in Meacham Bridge and simi-
lar oscillators. Available for oper-
ation at series resonance or into
large load capacities. Resistance
approximately that ol usual lamp
used for amplitude stabilization,
simplifying bridge circuit design.
The JK G-12 is vacuum sealed.
Equipped with octal base it is more
convenient than usual ‘soldered-
in"" type of precision standard
crystal. Suitable for transistor oscil-
lators.-Will fit JK O7EH temperature
control unit. Consult us on specific
applications.

JK STABILIZED G-12 CRYSTAL

Dld y.u k"OW -2 Suvgmal cleanhness during‘.iﬁ

manufacture is -an impor-
_..ant reason forthe unequalled stability of JK Crystals,
In an airconditioned, dust-free plant crystal blanks
are repeatedly cleaned with chemicals, washed in
distilled water and spun dry — plain tap water or even
a fingerprint would impair stability. The final crystal,
vacyum sealed in o glass holder, provides stability
equal to a watch that would remain accurate to wnhm
"three seconds over a vyear's
time. Creative research com-
bined with today's most
modern production facili-
ties brings you today’s
finest — JK *'Crystals for
the Critical'’.

THE JAMES
KNIGHTS COMPANY,
SANDWICH 2, ILLINOIS

Medical Research
(Continued from page 63)

els in excess of 150 db. Employes
working in these high noise fields
without ear protection may have a
permanent loss of hearing at fre-
guencies above 1,000 cps. (Fig. 4.)
Regardless of the frequencies pre-
dominant in high level noise, the
evidence seems to be that the great-
est trauma to auditory perception is
encountered around the 4 ke region
of the ear. Effort is being concen-
trated on providing an exposure me-
ter which will indicate a safe sound
pressure level to which a person can
be exposed without partial impair-
ment of hearing. There are many
factors to be considered in this ex-
posure meter, since time of ex-
posure and the frequency distribu-
tion of the sound must be taken into
consideration.

Noise control of jet engine testing
cells has become a compulsory part
of factory testing. Factories are usu-

Fig. 5: Condenser microphone for meusuring
noise levels up to 220 dh. Various sensitivi-
ties obtained by varying diaphragm thickness

ally located in areas far from resi-
dential sections, but progressively
these areas are built up and com-
plaints of the residents require ade-
guate noise control. Present accept-
able daytime sound levels can ap-
proach a value of 72-75 db and
nighttime levels a value of 60-65 db
before complaints will be received.

An engine at 5 feet will develop
aprpoximately 160 db sound pres-
sure level at full power. Some engine
plants have as many as 50 individual
testing cells in operation simulta-
neously and the sound pressure level
is raised to 177 db. Exhaust stack
treatment, tunnels, ducts and reson-
ators are used to provide wvarious
degrees of attenuation. The cost of
providing attenuation is between

(Continued on page 144)

142 TELE-TECH & ELECTRONIC INDUSTRIES * August 1953

wwWw americanradiohistorv com


www.americanradiohistory.com

this TV set IMPROVES WITH AGE
Five years old next week—and
now better than ever. When
the original tube wore out it
was replaced with a Rauland.
Now pictures are brighter,
sharper, clearer. Another
Rauland success story— your
cue to sell tmprovement through
replacement with Rauland —
and chalk up plus business.

THE RAULAND CORPORATION 4245 NORTH KNOX AVEKUE
| CHICAGD 41, ILLINDIS - MUibErRY §-5000
ZERITH SUBSIDIARY
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~ ANTENNA _
' for

Crioss-sectional view .
showing the four vertical
tubes that form the radiat-
ing:strocture. These tubes
are actgully slets and are

- further subdivided into
resonant sections. They
are fed by a single

vertical inner conductor,
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- Television

ELECTRICAL DATA

Model WA-14-XX

POWER GAIN — 14

INPUT IMPEDANCE — 50 chms

POWER HANDLING CAPACITY — 16 kw,
{limited only by Transmission Line Capacity)

HORIZONTAL RADIATION PATTERN —
Circular within 1 db

VERTICAL BEAMWIDTH — 4,2°

VSWR — less than 1.1

Model WA-25-XX

POWER GAIN — 25

INPUT IMPED ANCE — 50 ohms

POWER HANDLING CAPACITY — 146 kw.
(limited only by Transmission Line Capacity)

HORIZONTAL RADIATION PATTERN —
Circular within 1 db

VERTICAL BEAMWIDTH — 2.1°

VSWR — less than 1.1

Performance Data on
WA-25-XX Null Fill-In and

Beam Tilt

No Beam Tilt or Null Fill-In
Power Goin 27.2

Yith Null Fill-In
Power Gain 24.3

Null Fill-in and Beam Tilt
Power Gain at Beam Peak 21.5
17.5

Power Gain on Horizon

DESIGNERS AND MANUFACTURERS OF

144

Radiation pattern of Madel WA-25-XX with rull
_ fillin and beam filt of 0.65°. -

To meet the entire range of broadcast
requirements from small isolated communities
to large metropolitan areas, the Gabriel
Laboratories has designed a high-gain
UHF television antenna for the Workshop
which combines simplicity, ruggedness, and
reliability.

With 25 and 14 power gain models in
production, plus another with smaller gain,
in development, this new antenna can be
supplied to fit the special conditions of any
broadcast area. lts radiation pattern is the
closest approach to a cosecant curve of any
antenna now available. Null fill-in, if desired,
is built in electrically — not just a com-
promise with ground reflections. Beam tilt
is also available to provide maximum
coverage and field strength,

Simple mechanical design results in a
relatively low-cost antenna which has no
insulators except for gas seal, no de-icing
problems, and no field repair problems.
The plastic weatherizing windows which
protect the radiating structure are dyed
“international orange” so that the antenna
never requires painting. Galvanized, welded
steel construction assures excellent rigidity,
corrosion resistance, and long life.

WORKSHOP
ASSOCIATES
DIVISION

THE GABRIEL COMPANY
ENDICOTT STREET, NORWOOD, MASS.
A COMPLETE LINE OF MICROWAVE ANTENNAS

$500.00 and $1,000.00 per db, and at
least 50 db of attenuation at 100 cy-
cles is required. Higher powered en-
gines are being developed and it is
anticipated that in the near future
the initial noise will be increased by
a factor of 5-10 db.

The Altec condenser microphones
used for measuring these high noise
levels are rated for a maximum
sound pressure level of 140, 180, 200
and 220 db. The different sensitivi-
ties are obtained by varying the
thickness of the diaphragm. Fig. 5 is
a photograph of the microphone.

In propeller-driven, military air-
craft, the noise level at the pilot’s
position is 115 db as a maximum.
While this is not immediately trau-
matic, prolonged exposure may re-
sult in permanent loss of hearing in
the frequency range of 3 to 6 xc. In
the case of jet engine noise at the
pilot’s position, experience at this
time is insufficient to indicate the
magnitude of the loss of hearing, but
it would probably be somewhat less
than in propeller-driven aircraft.

Airerait Sound Problems

Plane handlers, ground crew or
flight deck personnel are subjected
to noise levels ranging up to at least
150 db. This indicates immediate
need for protective devices which
will attenuate sound levels at least to
semi-comfort level. This varies with
individuals. However, it is physi-
cally impossible to attenuate sounds
reaching the middle ear mechanism
more than 30 to 35 db. This is due
to the vibration reaching the middle
ear by bone conduction. There is
some observational evidence that
the sonic frequencies present in jet
aircraft noise have some effect
physiologically which has been dem-
onstrated as an effect on muscle
tonus. 160 db sound pressure level is
equal to 1 watt/sqg. ecm. A person
when exposed to such a pressure
will experience effects of intense
heat generation. As an example, the
burning sensation felt between the
interface surfaces of the fingers.

Noise levels are probably ap-
proaching a point where the present
protective devices are completely
inadequate, and it may be impossi-
ble to design protective devices
which will not hinder the perform-
ance of the worker.

To summarize, it is indicated that
sound pressure levels will gradually
increase with larger engines, and
even today there is no adequate pro-
tection for personnel. This is partic-
ularly true of operations in the lim-
ited space available on the flight

(Continued on page 146)
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These 9 parts
are replaced

RUTE
Centralab Printed
Electronic Circuit

I

For scores of applications — Centralab Printed Electronic Circuits
assure 6 tremendous SAVINGS in design, production and performance

BN

]
i = - = %
5 Less weight, less space 6 Improved circuit stobil-

i

25%, to BO% fewer

i

i
1 2 3 Fewer connections min-
soldered connections or inventory imize wiring errors

Fewer pieces to buy

— with fewer parts "‘opens-up’’ chassis ity from unifarm PEC's

As for versatility — there are more than 30 standard cit-
cuits already tooled for you. There is a tremendously wide
range of sizes and capacities available to you. ‘

If you have a special circuit problem, we'll even design
custom plates at nominal cost where volume warrants. No
wonder 25,000,000 PEC's are in use today! No wonder
scores of manufacturers say it's good business to specify and
use Centralab Printed Electronic Circuits. Send coupon for

full details.
Centralab

A Division of Globe-Union Inc.

Milwaukee 1, Wisconsin
In Canada, 635 Queen Street East, Toronto, Ontario

ANY way you look at them, Centralab Printed Electronic
Circuits mean more money in your pocket. No other
modern electrontc development offers you six such tremen-
dous time and cost-saving advantages for low-power applica-
trons.

Pioneered and completely developed by Centralab, these
resistor-capacitor combinations in complete or partial circuits
are extremely economical to use. Many times, the first cost of
PEC’s is less than the components they replace.

Another Centralab first!
NEW PENDET

-— ¢ complete pentode detector
and caudio coupler circuit that
replaces 9 parts , . . eliminates
9 soldered connections.

u - . |
Talk about compactness—this new m CENTRALAB, A Division of Globe-Union Inc, |
Pendet regléy has _ltt! You getd4 re(i : 938-H E. Keefe Ave., Milwaukee 1, Wisconsin =
sistors and 5 capacitors screened an - . ] .
fired to a single Ceramic-X plate. It = Please send the following bulletins: [] 42-149, [ ] PEC guide =
replaces 9 conventional components. ’ No. 2. I'd also like a copy of Centralab’s new Electronic g
Only 9 connections are required in- = Components Catalog No. 28 -
stead of the usual IE_;' Pendet couples the combination = pone & o =1
Think what this terrific PEC detector and first avdia pentode ™ . u
“package’’ can do in simplifying in- tube to the audio output tube. o T =
stallation and cutting manufacturing Plate is only 1-5/16" x 7/8" x - e =
costs of ac, dc and portable receiv- 11/64” thick. leads ore 2-1/2” T I e u
ers. Get complete information on long. Capacitors are 450 vdew, M sddr u
this new PC-160 Pendet NOW, 800 wvdc test. Resistors are 1/5 ™ B T T ) .
Check No. 42-149 in coupon. watt, M iy State u
n Y e eemraeeeeaees s ne ettt aesee s ssaesan s s eetenennesen B 1 /R u
||
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Capacitors are availahle in Quantity

When Sangamo HUMIDITITE Molded Mica
Capacitors were first put on the market, the great
. interest shown in these remarkably moisture re-
", sistant capacitors far exceeded our expectations.
We have increased our manufacturing facilities and our production
capacity . . . initial demands have been met .. .and we can now
handle quantity orders for Humiditite Micas with full assurance
that delivery requirements will be met.

‘what is HUMIDITITE?

Humiditite is the very effective new plastic molding compound, devel-
oped by Sangamo, that gives Sangamo Mica Capacitors meisture
resistance properties far superior to any others on the market.

Sangamo Humiditite Micas, under the standard moisture resistance
tests described in MIL-C-5A (proposed) Specification, tested in excess
of 50,000 megohms—more than 500 times the specification requirements.

Humiditite is just another example of the advanced
engineering that enables Sangamo to meet the existing
and future needs of the electronic industry., For addi-
tional wmformation about HUMIDITITE, write for
Engineering Bulletin No. TS-111,

SANGAMO

MARION, ILLINOIS

Sangamo HUMIDITITE* Mica

ELECTRIC COMPANY

§C 53-8

deck of aircraft carriers. In military
situations on the flight deck of air-
craft carriers. In military situations
where communication is vital, the
limit is fast being reached where the
noise level makes any auditory com-
munication impossible.

The intense noise levels are not
only apparent in aircraft operations
but in other phases of the military
as well, such as helicopters, tanks,
certain places in ships, submarines,
rapid fire high calibre anti-aircraft,
etc.

Some authoritative opinions seem
to feel that a good portion of medi-
cal research should go into the con-
tinued study of acoustic trauma.
These studies would be greatly im-
plemented by including an electron-
ic-acoustical engineer as a member
of the staff.

Sea Rescve Radio

A new emergency-~type portable life-
boat radio, so designed and constructed

that even a person without any knowl-

edge of radio can operate it, has been
developed by the Marine Div. of Mackay
Radio and Telegraph Co., an IT & T
associate.

Geared to the needs of marine-dis-
aster survivors, the transmitter-receiver
operates on International Distress fre-
quencies in the 500-xkc and 8364-xc
bands. A special device takes over the
mnoment the set is placed in automatic
operation and transmits alternate sig-
nals on both 500- and 8364-kc. search-
ing vessels use these signals to pin-
point the location of the lifeboat by
means of direction finders. The equip-
ment may also be operated manually
by an experienced radio operator for
transmission and reception of messages
on either frequency.

Self-contained lifeboat transmitier-receiver ex-
pedites rescue of sea, and provides facilifies
for sending and receiving 505 on two bands

The unit incorporates a two-band
receiver and a built-in, hand-cranked
generator that eliminates the need for
storage batteries. The entire unit,
weighing only 56 pounds, will float if
dropped into the water.

Under present FCC regulations, it is
reported that most ocean-going cargo
vessels of 500 gross tons or more will
be required to carry this type of emer-
gency equipment after Nov. 19, 1953.
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first again with the finest
in television microwave

2000 mc

now meets full FCC specifications for STL
T E—

— 15,000 cycles audio frequency response
— 55 db signal to noise ratio

The first multiplexed audio-video equipment to
meet full FCC specifications for STL, Raytheon

Magnalink, because of its high power, also
permits flexibility through the use of 100 ft. of RG-14U
for normal applications, difficult remotes or STL.
Combinations of RG-14U and 74" coax may be used for
greater height between the equipment, housed indoors,
and the parabola (no limitations on length of coax at
receiver installation). Passive reflectors may be omitted
for normal installations, thus eliminating their cost, but
may be usedwhere maximum radiated power is required.

Sound Subcarrier Transmitter

-‘ MTR 50 Microwave Transmitter

Sound Subcarrier Receiver

MTR 50 Microwave Receiver [
Specifications and FCC Filing Data Available
Write for full information

Magnalink 50 watt power and the superiority
of 2000 mc propagation characteristics
permit spanning greater distances than .
previously thought possible. Greater fade e .
protection, simplified all channel field tuning and Giieini Ll Al LU
polarization change merely by rotating feed are

bat a few of the advantages offered by Raytheon’s R A I T “ E o "
powerful Magnalink equipment — specifically
designed for industry’s STL, inter-city and
Iong distance remotes. For the right equipment to
fill your microwave requirements, for economy
and operating convenience, investigate
Raytheon’s complete line of microwave equipment.

SPECIALISTS IN MICROWAVYE FOR TELEVISION

MANUFACTURING COMPANY
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CARGO-PACKE RS

INCORPORATED. CLIMATE-PROOF PACKAGING

s
iﬂq.,”'

Modulation Indicator
(Continued from page 103)

HE!’E S fhe COMPLETE answer to_ indicate small changes about the

@’ $~%@‘/¥

Contains complete, authoritative information
on specification packing for SIGNAL
CORPS, AIR FORCE, NAVY and COM-
MERCIAL EQUIPMENT. The Cargo Pack-
ers service includes individual attention to
every order. For complete data on the all-
inclusive Cargo Packers service call or write
for your copy. For recommendations on a
specific packaging problem, contact one of

our sales engineers. Advisory consultation is

invited—no obligation.

73 RUTLEDGE STREET
BROOKLYN 11, NEW YORK

B
e

assigned frequency. This is accom-
plished by bucking out the current
that normally would flow with a 3.5
KC intermediatc frequency and us-
ing a zero center meter calibrated
from --1.5 Kc to +1.5 Kc deviation.
As the transmitted frequency then
drifts up or down, the difference
frequency increases or decreases and
the meter deflects accordingly. To
maintain an accurate bucking cur-
rent, it is obtained from the same
constant-current source which is
used to generate the pulses supplied
to the bridge rectifier. Referring to
Fig. 5 again, the bucking current
is seen to be given by

Ih:IoRl/ (R;+R.)
If this bucking current is chosen
to be equal to the meter current
at some frequency, then

R,/ (R, +R.) =2I RCt
From this the frequency at which the
meter reads zero is

f=R,/2RC(R,}+R.)
This equation shows that the stabil-
ity of the intermediate frequency
at which the meter reads zero carrier

INSTRUMENTS
ASSEMBLIES
COMPONENTS

i

o

The Iz-Puge

CARGO
PACKERS

Brochure

10 AUBIO
AMPLIFIER
CONSTANT
CURRENT
SOURCE

Fig. 6: Aural pulse counting discriminator

deviation does not depend on any

: tubes, regulated voltages, or tuned

circuits, but is solely dependent on

PAc KAGI "G a group of resistors and capacitors.
The pulse counting discriminator

therefore is ideally suited for use
® SPECIAL PACKAGING EQUIPMENT in a frequency monitor where ac-
® EXPERTS ON MILITARY curacy and dependability are of

REQUIREMENTS prime importance.
® ECONOMICAL ASSEMBLY LINE

METHODS
® INTERPRETATION OF Monitor Aural Section
SPECIFICATIONS . i
® FULL COMPLIANCE TO The aural section of the monitor

EVERY DETAIL is similar to the visual section, but

' necessarily somewhat more complex
since, in addition to providing an
indication of the carrier frequency,
it also provides monitoring circuits
for the aural modulation.

As in the visual section, the aural
transmitter’s r-f input is mixed with
the multiplied frequency of the ref-
erence oscillator. Since mixing with

(Continued on page 150)

32
yisiT BOOTH NO- 17

1953 WESTERN
ELECTRONIC SHOW .}
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v
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v e and know'how
goes into
your purchase of a

IN NEW YORK
Audio & Video Products Corp.
730 Fifth Ave. * Plaza 7-30%91

EXPORT AGENTS

Frazar & Hansen, Limited
301 Clay Street

San Francisco, Calif., U.5.A,

NEW CE TYPE

Accurate wire wound resistors in the new
Cinema CE type are hermetically sealed to sur-
pass the requirements of MIL R-93A. Investigate
the use of the new CE resistor in your applica-
tions. Contact your local Cinema Engineering
Company factory representative, or write direct

today for literature.

3, CINEMA ENGINEERING CO. |

1510 W. VERDUGO AVE, BURBANK, CALIF,

- g
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Oaly At
RCA
Image Qrihicons
are Factory
Seuied

for your protection

To MAKE SURE the new Image Orthicon
you buy is “factory-fresh,” RCA now seals
each 5820 for replacement use in its own ¥
sturdy, tamper-proof container. The unbroken '
red seal is your assurance that no hand has 1
touched your tube since it left the RCA factory.

You are the first to use if. !

Customer protection like this is typical of
RCA’s never-ending effort to bring broadcast
and TV stations the most dependable tubes
the industry can offer.

Your neighborhood RCA Tube Distributor is
especially experienced in meeting your tube needs.
For fast service on Image Orthicons . . . and all
types of RCA tubes . .. phone him.

ﬂ RADIO CORPORATION of AMERICA
-

ELECTRON TUBES NHARRISON, L N.J.

&
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the visual transmitter carrier pro-
duced 3.3 gc, mixing with the aural
carrier produces 4.5035 nmc., because
the aural carrier is 4.5 Mc above the
visual carrier. However, a lower i-f
is more convenient when squaring
type i-f amplifiers are used, so a
second mixer is used to beat the
4.5035 mMc signal from the first aural
mixer with 4.3535 mc from another
internal crystal oscillator, This pro-
duces an i-f of 150 ®c which includes
in full the modulation swing applied
to the transmitter.

After being amplified and squared,
the i-f is applied to the same type
pulse-counting discriminator as be-
fore. Because of the broader toler-
ance on the aural transmitter fre-
quency, this meter is calibrated to
indicate from —6 xc to +6 kKc devia-
tion.

In addition to operating the aural
carrier deviation meter, this discrim-
inator, Fig. 6, also is used to de-

e Eaauns=)

10 ' : 4

2.3
\

! |
' |

-

DISCRIMINATOR OUTPUT CURRENT —MA

70 80 160 120 140 169 180 200

KILOCYCLES
Fig. 7: Response curve of aural discriminator
modulate the FM signal to produce
the audio signal for measuring the
percent modulation and for monitor-
ing and measuring purposes. To do
this, the primary of an audio trans-
former is connected in series with
the meter. This transformer drives
an amplifier which is stabilized with
feedback through a tertiary winding.
Thus the primary presents a very
low impedance which has negligible
effect on the deviation meter per-
formance.

Although the average frequency
of the intermediate frequency is
that indicated on the meter, this
frequency swings above and below
the average at the rate of the aural
modulating frequency. This causes
the instantaneous d.c. component
of the current through the meter
and through the transformer to be
proportional to the amplitude of the
modulation swing, and to vary at
the modulating frequency. The high
frequency pulses are removed by
suitable bypassing across the trans-
former.

Since the audio output of the aural
discriminator is to be used to meas-
ure the distortion present in the
transmitter output, it is quite im-
portant that the discriminator be

(Continued on page 152)
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Universal Video
Generator

Hickok, through 42 years
of uninterrupted quality produc-
tion has pioneered and developed
numerous well-known electrical and elec-
fronic equipments now recognized as standards
for the industry.

The newest Hickok confribution is the Model 650
Universal Video Generator. It accurately and rapidly
localizes trouble in any stage of a TV receiver, it's use
accomplishes in minutes tasks that normally take hours.

THE HICKOK ELECTRICAL INSTRUMENT COMPANY

10514 Dupont Avenue > Cleveland 8, Ohio
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Pliers

DESIGNED

FOR THE ELECTRONICS INDUSTRY

Now, Klein quality pliers are
available in new compact pat-
terns for precision wiring and cut-
ting in confined space. Note, too,
the replaceable leaf spring that
keeps the plier in open position,

LONG NOSE PLIER
307-5-14L—Extremely
slim pattern ideal for
the really tight spots.
Jaws are knurled to in-
sure a posifive grip.

ready for work. All are hammer
forgedfromhigh-gradetoolsteel,
individually fitted, tempered,
adjusted and tested—made by
plier specialists with a reputa-
tion for quality “since 1857.”

OBLIQUE CUTTING
PLIER —210-5L — For

cutting small wires or
trimming plastic. Entire
length of cutting knives
works flush against cut-
ting surface. 5
or 6-inch sizes.

CHAIN NOSE PLIER
317-5L—A full inch
smaller than standard
pattern, Has a very fine
knurl that will not dam-
age soft wire, Also
available with«
out knurl.

LIGHTWEIGHT
OBLIQUE CUTTING
PLIER 209-5 —Smaller
than 210-51, with an ex-
tremely narrow head.
Entire length of cutting
knives weorks flush J
against cuting surface.

TRANSVERSE END
CUTTING PLIER

204-6—Useful in pre-
cision work where or-
dinary oblique or end
cutters are too bulky.
Gives a clean, flush cut.

ThisKlein Pocket Tool
Guide gives full infor-
mation on all types and
sizes of Klein Pliers.
A copy will be sent
without obligation.

*'Since 1857"

Mathias & Sons |
|

DUCK BILL PLIER
306-5-12—This com-
pact plier has jaws of
sufficient width te hold
small springs, yet small
enough to form wire in
confined places.

ASK YOUR SUPPLIER

Foreign Distributor:
International Standard
Electric Corp.,

New York

3200 BELMONT AVENUE, CHICAGO 18, ILLINOIS

very linear over a range correspond-
ing to the maximum modulation
swing of approximately plus and
minus forty kilocycles. As discussed
before, the pulse-counting type dis-
criminator is inherently very linear.
Fig. 7 shows a plot of discriminator
output current versus Ifrequency
over the full modulation range. With
this degree of linearity it is possible
to measure distortion as low as 4%
at full 1009 modulation.

Modulation Indicaioer

The amplitude of the audio voltage
is proportional to the modulation
swing. This voltage is amplified and
applied to a peak reading voltmeter,
calibrated to indicate percent mod-
ulation. When the d.c. voltage de-
veloped in the voltmeter circuit ex-
ceeds a preset level, it triggers a
thyratron which flashes a peak mod-
ulation indicator. The output of the
voltage amplifier is also passed
through a standard 75 u sec de-em-
phasis network and is available for
noise and distortion measurements
and program monitoring.

Physical Layout

Since the monitor is in daily use,
operating convenience is a very im-
portant consideration to operating
personnel. The monitor has been de-
signed with this feature particularly
in mind. All operating adjustments
may be made from the front panel.
A five-position front panel switch
re-connects the three indicating
meters to check proper operation of
many of the monitor cireuits. Provi-
sion is made for the use of remote
meters and peak modulation lamp,
in addition to those on the front
panel. Longer life of components and
more stable operation is obtained by
using a forced-air cooling system.
The entire monitor is built as a
single unit 12Y in. high, occupying a
minimum of rack space and provid-
ing a small, convenient size for in-
stallation and maintenance.

SuU

S
i

NAS

i

; % e i
Stations operating in channels 2 to 13 are ob-
taining deliveries on the new RCA high power
superturnstile antennas with 50 kw input rat-
ings requiring & or 12 sections, Each section of
these turnstiles consists of four radiaiors
mounted at 90° intervals around the pole. A
coaxial transmission line feeds the radiator
center at low impedance to virtually eliminate
the detrimental effects of ice formation.
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Repregenialives — N. 2605 Division St., Spokane, Wi

Do you have a problem involving

the design of gears or gear drives

for electronic application? For
operation of servo-mechanisms,
computors, adjustment of radar or
other antenna systems, for
auto-tune transmitters? Do'yﬁu
require “just ordinary” gearmg
or extremely accurate '
“precision class” gears?

Whatever your need, whatever
the type gear or gear train,

yvou will find the engineering
assistance and complete facilities
available at Western Gear
Works, Specialists who know
and understand your problems
are ready to go to work for you.
Your inquiries are invited;
wirite, wire or telephone us now,
at Western Gear Works,
Executive Offices,

Post Office Box 182, Lanoad
(Los Angeles County ), California,
Telephone NEvada 6-2161. :

Plants — 417 Ninth Ave. S] Se(g:tle 4.)Wa;hlns‘hn'.
Sgn B, Imperial Highway, I wood (Los Angeles County). California
B P 5 Folsom St., San Francisco 3, Ca‘lifdﬂ:nla

Ee'lmont (San Franc Peninsula), C
117 N. Palmer St., Hou.stm

930 S. E. Oak St., Portland 14, Oregos
Room 212, RossBldg Denver 2, C
South Ervay Street, Dallas, Texas

500
Mwermg & Machinery Lid , 1366 W. Broadway, Vancouver, B.C. N

www americanradiohistorv com

Drives by —

Saeng

Illustrated * ave a  few. typical examples -
of electronic gearing designed for

customer requirements.

Plants: Seattle
/—) San Francisco

Belmont
(5. F. Peninsula)

Lynwood
{Los Angeles County)

Houston
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Jenmin,
/. RADIO -

VACUUM EL- RONIC COMPONENTS

FOR INDUCTION

DIELECTRIC
HEATING

HIGHER CIRCUIT
RATINGS

LOWER INDUCTIVE
LOSSES

Are offered by JENNINGS NEW
COMPACTED VACUUM CAPACITORS.

TYPE MMC-1
2000 MMFD. 10 or 15 KV,
225 AMPS. R.M.S.

High current ratings because they are all-copper con-
struction and have large contact surfaces for dissi-
pating heat; low inductive losses because the vacuum
dielectric permits a maximum amount of capacity at
high voltages to be packed into an extremely small
physical space. For example, an MMC-1, 2000 mmfd
unit with a voltage rating of 10 KY and a current
rating of 225 amperes has an over-all length of less
than 5 inches. We believe this to be the shortest
‘ physical length yet devised for any type of capacitor
with the same capacity, voltage, and current ratings. With no dielectric to punc-
ture, this vacuum capacitor is also self-healing after temporary overloads.

TYPE MC-1.

1000 MMFD. 10 or 15 KV.
100 AMPS. R.M.S.

The oscillator shown above demonstrates how Jennings capacitors may be
mounted in parallel in such a way that no parasitic suppressors are required.
The large capacitors mounted between the conductor discs are MC-1, 1000
mmfd units used in the tank circuit. Above and below the conductor discs are
mounted ten small JCS-1, 100 mmfd vacuum units used as grid and plate blocking
capacitors,

Jennings also manufacture vacuum switches capable of repeatedly breaking
the D.C. voltages and currents found in the oscillators of induction and dielectric
heating. units. The same switch may be used to provide exiremely fast-acting
overload protection for the D.C. power supply.

Write us for information regarding your own Capacitor problem.
Literature mailed on request.

JENNINGS RADIO MANUFACTURING CORPORATION - 970 McLAUGHLIN AVE.

- P.0.BOX 1278 - SAN JOSE 8, CALIFORNIA
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THE ENGINEER

As a Social, Economic
& Moral Force*

By HERBERT HOOVER
Former President of the United States

As a profession, engineering has hoth
joys and sorrows.

The engineer has the fascination of
watching a figment of his imagination
emerge, with the aid of science, to a plan
on paper. Then it moves te realization
in cement, metal or energy. Then it
brings new jobs and homes to men. Then
it adds to the security and comfort of
these homes. That is the engineer’s high
privilege among professions.

The engineer, however, does have
woes. His work is out in the open where
all men can see it. If he makes a mis-
take, he cannot. like the doctor, bury
it in a grave. He cannot, like the archi-
tect, obscure it by trees and ivy. He
cannot, like the lawyers, blame it on the
judge or jury. He cannot, like the poli-
ticians, claim his constituents demanded
it. Nor ean he, like the public official,
change the name of it and hope the
voter will forget. Unlike the clergyman,
he cannot blame it on the devil.

Worse still, if his works do not work,
he is damned. That is the phantasma-
goria which haunts his nights and dogs
his days. He goes to bed wondering
where the bugs are which will inevit-
ably appear to jolt his performance. He
awakens at night in a cold sweat and
puts something on paper that looks silly
in the morning.

And the world mostly forgets the
name of the engineer who did it. The
credit goes to some fellow who used
other people’s money to pay for it. But
the engineer, himself, looks back at the
unending stream of goodness that flows
from his successes with a satisfaction
that few other professions can know.

Enginecer as an
Economie Feorce

Most people are not aware of it, but
the engineer is also a political, economic,
as well as social, force.

I asserted one time that he is the
fellow who really dissolves monopolies,
redistributes the wealth, and dismantles
political platforms. Over our history of
men, one generation after another have
been elected to office by being sequently
“agin” the monopoly of canals, or rail-
roads or anthracite coal or kerosene
oil or slums or the utility grabbing of
water power. These were no doubt great
evils. But I ask you who really remedied
these evils? It was the engineer. He
upset the canal monopoly with the rail-
ways; he upset the railways with the
automobile, the airplane and the pipe-~
line. He upset the anthracite monopoly
with coke; he upset kerosene oil with
the electric light and he assured that

= Mr. Hoover, himself a mining engineer
and a native Californian, made these re-
marks hefore a recent engineering gath-
ering.

(Continued on page 156)
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{“swel /> ELECTRONIC INSTRUMENTS

set new standards of accuracy and performance

to solve your research and production prohlems

Join the leading research labo-
ratories, manufacturers, govern-
ment agencies, and universities
which depend on Kay-Lab for the
finest instruments and for com-
plete, competent engineering and
research service.

Use Kay-Lab's wide experience in
the special design and manufac-
ture of precision electronic in-
struments to help solve your par-
ticular problems.

Competent, well-informed Kay-Lab
represenfatives are in your area.
Write or wire for their addresses.

Precision Electronic Instruments

Power Supplies ¢ Attenuators

Amplifiers » Electronic Computer
Components

Get greater DYNAMIC RANGE
with Kay-Lab's new

DECADE AMPLIFIER

THIS new general-purpose amplifier combines high gain,
low noise, low output impedance, and high voltage.

The Kay-Lab DECADE AMPLIFIER has stabilized gains of
40DB and b0DB, and a maximum gain of 80DB. Amplifier
is flal from .3 cycles to 3 megacycles. Hum and noise
are below 20 microvolts. Kay-Lab ETCHED BOARD
CONSTRUCTION is featured.

Write for free technical bulleting about Kay-Lah
DECADE AMPUIFIER, METER CALIBRATOR, MICRO-
MIKER, and ABSOLUTE DC POWER SUPPLIES.

Microwave
Assemblies,

Radar Gomponents,
and Precision
Instruments . . .
manufactured to
your Blueprints
and Specifications.

N.R.K. MFG. & ENGINEERING €O.
4601 WEST ADDISON STREET = CHICAGO 41, ILL. » SPring 7-2970

most of the sireams would remain as
scenery by making cheaper power with
steam. Who makes possible the escape
from the slums? It is the engineer with
his parkways, his bridges, his satellite
towns. Who provided leisure for the
housewife to play canasta and attend
political meetings? It was the engineer
with his household gadgets. Sometime
the engineer will be needed to put the
truth into propaganda. But I am getting
off the track of amiability.

I hardly need add that it was the
engineer who distributes the wealth by
creation of mass production and his
many other devices to reduce costs of
production. He brings the prices of a
thousand gadgets to the level of every-
body's pocketbook. Thus all men he-
come equal before gadgets.

High Ethical Standards

The training of engineers instills char-
acter in those who would join its ranks.
High ethical standards are the essential
of all professions, engineering included.
Technology without intellectual honesty
does not work. These are the reasons
vou have seen no engineers before the
Kefauver Committee, Nor in the head-
lines which these days pour forth from
Grand Juries and District Attorneys’
offices. The engineers merit only to sit
onh juries.

And now after all this exposition
surely you will agree that the engineer
is an antidote to evil and the bearer of
blessings. I hope you will also agree
that he is worthy of your attention.

But here we meet a great national
problem. We do not have enough engi-
neering teachers and we do not have
enough students to carry on the nation’s
work. And we do not have enough re-
search facilities to assure the needed
flow of mew inventions and improve-
ments.

Qur engineering graduates have
dropped from 50,000 in 1950 to 38,000
last year. We need 60,000 a year to sup-
ply national needs.

And may I depart from our immediate
purpose to make a suggestion? One
reason for this drop is that a young
mechanic with three years of training,
during which he is paid, can earn more
take-home pay after taxes than a young
engineer with six years of training and
three years more of experience. Too
often the financing of such training is
too expensive for his Dad. Could not
more “somebodies” give more scholar-
ships to needy hoys who are willing to
put in nine years with little reward?

Laboratories Necded

But to return to our mission here, you
are proposing not only an aid to educa-
tion but also to research.

The job of the engineer is to take
the discoveries of pure science and con-
vert them into use for the good of man-
kind. To this end he needs lahoratories.

At one time we got our inventions

(Continued on page 158)
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Technical House Organ

“Applied Mechanics” is a new tech-
nical house organ published by The
Indiana Steel Products Co., Valparaiso,
Ind., producers of permanent magnets.
The magazine is sent without charge
to scientists, engineers, technicians and
others interested in the use of these
products. The purpose of the publica-
tion is to assist engineers in the design
and application of permanent magnets
in electronics, radio, sound equipment,
instruments, control equipment, gen-
erators and motors, ete.

Safety Films Directory

The 1953-54 edition of the National
Directory of Safety Films just pub-
lished by the National! Safety Council
lists 963 motion pictures and slide films.
All agencies known to the Council were
consulted in an effort to make the
directory as complete as possible in first
aid, fire prevention, and civil defense.
Supplements will be published quar-
terly. Copies are available at 75 cents
each from the National Safety Council,
425 N. Michigan Ave. Chicago 11, IIL

Two Transformer
Companies Merge

Addison Holton, president of Essex
Wire Corp.,, recently announced the
consolidation of Chicago Transformer
Div. of Essex Wire with Standard
Transformer Corporation, Chicago. Both
Companies have been tranformer man-
ufacturers for years.

The consolidation will be known as
Chicago Standard Transformer Corpor-
ation. Mr, Holton is president; Arni
Heggason, vice president; J. J. Kahn,
vice president; L. S. Racine, vice presi-
dent; W. F. Probst, secretary; M. A,
Roesler, treasurer.

Lady Engineer Heads
Printed Circuit Project

Miss FE’lise Harmon, an outstanding physicist,

heads printed cirevit activities of Aerovox
Corp, in New Bedford, Mass. She was previously
employed ot NBS, Naval Research and Army
Ordnance. Project is in pilot production stage

th”LS created a stir

... with nothing stvrring

VIBRATION and SHOCK

Problems raised by the enormous
horsepower and speed of today’s
aircraft, and increasing use of
electronic equipment, have been
solved with surprising results by
Robinson Vibration Control
Systems.

These mounting systems keep
equipment free-floating and
motionless under almost unbeliev-
able conditions of wvibration and
shock.

Built to last a lifetime

Robinson Mounting Systems
employ all-steel, load-carrying
cushions of Met-L-Flex*. By an
exclusive method of fabrication,
Robinson Met-L-Flex cushions are
inherently damped, and they do
not pack down or wear out.

They are the most durable
Mounts ever built for air-borne
equipment.
sk Met-L-Flex is the copyrighted designation

forthe all-metal restlient cushions developed
and pioneered by Robinson.
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Meets exacting requirements

Some vibration problems are
solved with standard Robinson
Mounts. Others call for specially
designed systems to give the great-
est efliciency and economy. An
example is the “center of gravity”
type (illustrated above) developed
for Minneapolis-Honeywell Reg-
ulator Company.

This mounting system provides
utmost stability for equipment
which 18 narrow and tall and has a
high center of gravity location. In
this case the center of gravity lies
in the diagonal plane of the
mountings.

Do You have a problem

in Vibration Control?

Robinson Mounts are designed
for light precision instruments,
electronic equipment of any size
or weight, for aircraft, ground
vehicles and heavy machinery.

If you want to know how this
new development in vibration con-
trol can be applied to your prob-
lems, write us immediately,
attention of Dept, TT2,
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1521 E. Grand Ave., El Segundo, Calif. Phone: ORegon 8-3778
"CHICAGO: 205 W. Wacker Drive. Phone: Franklin 2-3889
NEW YORK: 12 W. 32nd. St. Phone: Chickering 4-0016
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The Engineer
(Continued from page 156)

from the genius in the garret. Poverty,
however, does not clarify thought. Nor
does it provide a laboratory. Bread and
butter diet has been discarded as the
mother of invention. Today these gifts
come from long years of organized
search and experiment. Therefrom Jlike
the cell-by-cell growth of plants, fact
builds upon fact until there comes forth
the blossom of discovery, the illuminat-
ing hypotheses or the great generaliza-
tion. And finally it finds fruition of a
multitude of inventions and improve-
ments in living. And it increases the
power of a people to pay government
debts.

This reminds me that there is one
road to rapid recovery of the nation
from our present burden of rearmament.
That is to increase our productive
power by new technologies and new
inventions.

And there are gpiritual consequences
of research. From them comes the un-
folding of beauty, the ever-widening
boundaries of thought. Here is the in-
vocation of veracity of thought in a
world sodden with intellectual dis-
honesty. From its discoveries comes the
lifting of men’s minds beyond the de-
pressing incidents of the day. Here is
confirmation of a Supreme Guidance
in the Universe, far above man himself.

Today the nation needs more and
more research and more and more en-
gineers.

Microwave Control of
R.R. Switches, Signals

Before long microwave channels will
be “working on the railroad,” oo,
After conclusive tests made by Union
Switch & Signal division of Westing-
house Air Brake Co. in cooperation
with Radio Corp. of America, Western
Union, and The Pennsylvania R. R,
a system for remotely controlling
switches, signals, and interlockings will
be applied on the 90-mile railroad con-

100Fr. above

E -
=TT pyenrconpucToR SeaLevel.
ABIE
&=

Soon the operator seated ai the Union Switch
and Signal control panel in the Orinoco Min-
ing Co. yards in Venezuvelu will be able to con-
trol traffic movements over the entire 90-mile
company railroad, merely by pushing buttons
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structed in Venezuela by the Orinoco
Mining Co., U.S. Sieel subsidiary.

It is expected that the project will
materially reduce operating problems
encountered in moving ore from the
company’s Cerro Bolivar 400-million-
ton mine reserve to the Puerto Ordaz
terminal. Through use of the US&S
centralized traffic control and special
RCA transmitters and receivers, single-
track, two-way traffic will be governed
by VHF radio waves transmitted from
Puerto Ordaz. Code indications sent
through a multi-conductor cable to the
large lower righthand tower in the
illustration will control the passing
gidings nearest the port. There, modu-
lated to VHF radio waves, the indica-
tions will be transmitted to the towers
and equipment at the two sidings.

Indications to govern the mine sid-
ings and yard will be sent to the lower
tower and modulated to activate the
microwave channel to the large tower
in the upper righthand corner of the
illustration. And, after demodulation,
they will be transmitted to the elec-
tronic equipment at the siding and
vard. All six towers will be equipped
with transmitters and receivers, and
the switches and signals will be elec-
tronically controlled.

Better Storage
Battery Cap

R. F. Sadler, president of Industrial
Regearch Inc.,, recently announced the
availability of the “Hydrocap” storage
battery cap—the result of an intensive,
four-year research and development
program in the electronic laboratories
of the University of Miami.

Heart of the new battery cap is its
built-in palladium catalyst which cap-
tures 95% of any escaping water and
keeps the battery filled at safe level 8
times longer than has been possible,
Under normal conditions escaping
hydrogen and oxygen are responsible
for 80% the liquid loss of a battery.
The new cap eaptures corrosive sul-
phuric fumes which keeps the battery
acidity at proper efficiency and thus
protects cables, holders, wiring, and
terminals from corrosion. The result is
fewer short circuits and less power fail-
ure, Prolonged over-charge boils bat-
tery water, corrodes grids, and destroys
storage ability. Normally, the new caps
operate warm to the touch. If they be-
come hot about 200° F., the voltage reg-
ulator of the car in which they are
installed needs adjustment. Heeding this
warning can eliminate 60% of the bat-
tery failures, it is claimed.

““Scotch’ Price Reductions

Prices have been cut 7 to 22% on two
types of “Scotch” sound recording tape
—Nos. 101 and 111 in 300, 2,400, and
4,800 foot lengths. Prices also were re-
duced for most empty tape boxes and
combination empty tape boxes and reels
for these tape lengths. “Scoich” leader
and timing tape No. 43 in 150 in.
lengths was increased from 50 to 60
cents. Other line prices are unchanged.

ALL TYPES ~ WRITE
AVAILABLE

FOR IMMEDIATE % Y 4 FOR
SHIPMEINT W s 4 BULLETIN
INCLUDING

UHF TYPES %ﬁ ‘ GD_"

1521 E. Grand Ave., El Segundo, Calif. Phone: ORegon 8-3778
CHICAGO: 205 W. Wacker Drive. Phone: Franklin 2-3889

NEW YORK: 12 W. 32nd. St. Phone: Chickering 4‘-001.6‘
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out not Seen

. A , )
meueans
25th year of leadership
in the design and manufac-
ture of quality microphones. Pioneers
of the attractive "full-vision'' design
of quality microphones to be heard
but not seen. Enjoy perfect
performance...plus...full vision for

both artist and audience.

b 33
BROADCAST

BROADRCAST
DR 332 P.A.

RIBBON & DYNAMIC
CARDIGID

MICROPHONE CO.
370 S. FAIR OAKS AVE., PASADENA 1, CALIF.
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UNITIZED ASSEMBLY LINES

This information was prepared by
Dr. Cledo Brunetti while Associate
Director of the Stanford Research In-
stitute. Dr. Brunetti is presently Direc-
tor of Engineering Research and
Development at General Mills, Inc.

Over the past decade, industry has
been watching in a mildly interested
but wary manner the development of
mechanized methods of producing elec-
tronic circuits. Dozens of laboratories
have engaged in investigating various
processes for applying circuits and
components to various types of surfaces
in an eflort to cut costs, reduce rejects,
and achieve other desired advantages.
While progress was achieved, many of
these investigations played out. All too
often a mechanized technique has been
applied to a portion of the electronic
circuit which constituted a very small
part of the complete equipment.

Some laboratories have boldly at-
tempted to carry the automatizing of
the manufacturing process to the
assembling of a complete equipment or
the principal parts of an equipment,
This would have led to a worthwhile
achievement were not the advantages
to be gained by automatizing jeop-

| |ardized by insistence of the designers

in utilizing a specific printing or other

| |automatic applicating technique either

developed in their laboratories.

A practical answer to mechanization
is provided by L. K. Lee, head of the
Advanced Techniques Lab. at Stanford
Research Institute, who has introduced
into electronic assembly a concept of
unitized automatic production lines
which merits attention. He envisages a
mechanized electronic production line
made up as a series of integrated versa-
tile production machines. The machines
are considered as functional building
blocks for the line. This is in faet an
extension of unitization employed in the

design of electronic equipment itself.

Under Lee’s concept each of the ma-
chines in a line has a certain function
in producing the complete electronie
equipment. For example, one machine
can provide base plates. These are fed
to the second machine which applies
conductors. The third machine applies
resistors, etc. The term “machine”
need not imply a complex and expen-
sive mechanism. In some cases it might
be a simple hopper feed and a means
for stapling a component onto the
base plate.

Congsider assembling the resistors to
the circuit. When the resistors are to
meet rigid specification, pessible only
with prefabricated components, an im-
mediate solution is to hopper feed and
staple the resistor into the cireuit fol-
lowed by soldering the terminals. If
wider tolerances are possible, this par-
ticular block of the assembly line can
be a spray gun or a stencilling unit
applying resistor material to the circuit
on the plate. As the art advances to the
point where the resistors may be
sprayed or stamped on to the plate
with materials and methods that meet
rigid specifications, a machine to do
this can be substituted for the old
machine without seriously affecting the
remainder of the line.

Rather than adapt a machine to the
component being manufactured, often
the design of the component can be
changed to adapt it to the machine,
Neither the product design nor the fab-
rication process must be held inviolate.
Some redesign of each is necessary in
order to make automatic production
economically feasible. The proper ap-
proach to mechanization is to think of
an equipment in terms of the function
it is to perform and design that equip-
ment physically so that it is adaptable

(Continued on page 162)

Traveling Ticket Offices

West Coast transportation buyers
were recently introduced to the travel-
ing ticket office by Trans World Air-
lines. The company’s purpose in inaug-
urating this new service is to promote
the conveniences of TWA’s 30,000-mile
system of national and international air
routes among the industrial workers
and suburban travelers in the expand-
ing environs of Los Angeles and San
Francisco.

Two one-ton trucks, decorated in the
familiar Super Constellation grey and
white, are equipped to sell transporta-
tion and confirm reservations to any
part of the world when a special panel
is converted intoc an outside ticket
counter. Each mobile office contains a
public address system that incorporates
a wide-angle University loudspeaker of
the latest Cobreflex design. Model
H-623 Bogen amplifiers facilitate broad-
casting announcements and advertising
—even classical music.

The units are also equipped with a
radio-telephone for verifying world-

TWA  ticket

telephone to
confirm reservations inside mobile ticket office

agent uses radio

reservations, a hold~up proof cash com-
partment and safe, a comfortable seat
for the agent, and an upholstered bench
for customers, By processing passen-
gers at the time of ticket purchase,
TWA officials expect to save time and
avoid confusion at the airport at plane
departure time.
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Of course he’s usigg Soundcraft Reco!-ding Tape

eeell’s

Perfect reproduction — that's
the reason why more and more
engineers today demand Soundcraft
Professional Recording Tape.

Soundecraft is the only professional
tape that is Micro-Polished. The only
tape that is polished, buffed and
re-polished by a special process to
produce a surface that is mirror-
smooth, completely free of even the
most minute irregularity. The results
of Micro-Polishing are apparent

to any sound engineer:

Lower distortion

Uniformity of output

Improved high frequency response
Better head contact

Less friction, longer head life

— *

Soundcraft Professional Recording Tape
incorporates all the features developed
by Soundcraft research engineers
during the last two years: pre-ccating
to insure better adhesion, prevent
curling and cupping — dry

lubrication to eliminate squeals.

The 77 reel has the 234" hub,
eliminating torque problems

and resulting in better

timing. All this, plus a splice-

free guarantee on all 1200’

and 2500’ reels.

Why settle for less than the best?
Next time, insist on Soundecraft
Professional Recording Tape.
It’s Micro-Polished!

REEVES

DCRAFT .....

10 East 52nd Street, Dept. P-8, N. Y. 22, N Y.

*PATENT APPLIED FOR WRITE FOR FREE INFORMATION
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to automatic production. An automatic
production line can be made up of a
combination of functional machine
units, such that a change of product
would only require rearranging the
units to form a new line. Some changes
in dies and fixtures and materials-
handling equipment may be required.
The approach taken must be deter-
mined as much by economic factors as
by technical feasibility. Previous at-
tempts to automatize the fabrication of
electronic equipment such as by the
Sargrove machine in England, failed
to recognize the seriousness of the
CTAININECC . a economic factors. Hence, this highly
D1 AlIIN F =)o) 1h'AS specialized machine which could turn
Cilea pa D { 7 " | out a two tube broadcast receiver by
l the tens of thousands had to be dis-
NORTH WAILES A t PENNA mantled when the market for this
' AT particular product disappeared. The
machine had become an economic
liability due to its inflexibility.

Production Line

Advantages of synthesizing a produc-
tion line by the use of versatile pro-
duction .machinery with automatic
materials "handling equipment include:

1. A line made up of a series of in-
dividual machines, rather than a single
specialized automatic machine doing
the whole job is less expensive.

2. The individual units are simpler
and because of flexibility can be mass
produced and sold to equipment
manufacturers.

3. As the art improves, new units can
be substituted or the individual units
rearranged with the necessary addi-
tions and deletions (a single machine
for inserting a fixed component such
as a resistor can be replaced by a ma-
chine applying printed resistods).

4, The individual wunits will have
longer life, due to flexibility and less
obsolescence than a single specialized
automatic machine.

5. A combination of such units will
be more economical to use for the auto-

— e matic production of smaller runs.
\/ 6. In most operations machines can
work to closer tolerances than human
( beings.
7. They make few mistakes, hence

8. They operate around the clock.

9. They release otherwise applicablz
manpower.

The  electronic  industry  which
amounts to around a $5 billion annual
VA = S e business and employs close to 400,000
5B AN = 2 T workers is far from having reached its
' B ! ! peak. The advent of electronic com-
puters as information handling ma-
chines in business, the transistor with
its attendant opening of the field of
factory controls to electroniecs, the
unfreezing of TV, and many other de-
velopments presage a large increase in
demand for electronic equipment.

It is impractical to meet this expan-
sion by an equivalent increase of work-
ing population. Automatic assembly is
the indicated solution for it can also
bring increased speed of production,
reduced costs, improved quality and
many other advantages.

\\_/qﬂ_;/i /; require less inspection,
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SUPERIOR PERFORMANCE CHARACTERISTICS
RELIABILITY ACTUALLY INCREASED

® temperature compensated
® hermetically sealed

® fast starting

® high resonant frequency

® unusually insensitive to shock and vibration

E'ﬁ-_ﬂu-------------------------------.---------------------.‘
| ]
| ]

CHARACTERISTICS '
1
Range ...A20 degrees/sec. 40 degrees/sec. Nominal Damping..0.5 critical 0.5 critical :
|
Resolution better than better than Motor 2
(.05 degrees/sec. 0.005 degrees/sec. Excitation. .. 6.3 volts, 400 cycles, 2 phase, 3 watts M
26.0 volts, 400 cycles, 2 phase, 4 watts 1
Linearity approximately 0.1% [
Pick itation. .. 6. t | 1
Sensitivity 5.6 volts RMS 5.6 volts RMS ickoff Excitation. ... 6.3 volts, 400 cycle '
AC output at AC output at . . .
420 degrees/sec. 40 degrees/sec. Starting Time . ... .. 15 seconds :
Resonant Max, Operating
Frequency 85 CPS 30 CPS Linear Acceleration 860 G any axis 20 G any axis
ENVIRONMENTAL CONDITIONS
Altitude — 0-60,000 feet Temperature Operating Ronge — -55C to 85C |
Max. Survivai Shock Acceleration — 1000 G any axis Tested Operaling Life — over 1000 hours :

Max. Vibration {0-300 CPS)...5 G any axis

LR R R A NN NN NEENENEEES NSNS NRNENENNNREENNNFRERREE NN R NERRENNNNRRERERN:"

YARIATIONS IN DESIGN POSSIBLE TO MEET SPECIFIC REQUIREMENTS
INQUIRIES INVITED. Write to Dept. E

500 FIFTH AVENUE, NEW YORK 36, N. Y.

Main Plant — Middlebury, Connecticut
Other Plants —Waterbury, Connecticut ; Little Rock, Arkansas, Abilene, Tex., Dundee, Scotland

SUITABLE FOR:

GUIDED MISSILES
FIRE CONTROL SYSTEMS
AIRCRAFT INSTRUMENTS
ANTENNA STABILIZATION

ACTUAL
SIZE

o TIME
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(EPUT), and (2) a hetero. %
2 mc and below are applied directly toetfe §

Is. From 2 to 42 mc, %

unti] out selector 3
= External f;s;ul;fzigzrrltlrgczlcates tlhe proper harmonic has b::noieilelcr?eiid i
e , crystal control unj WWV . Co
o obtain an accuracy of 1 part in 107, + ;H;l(:utr())t s provided, to &
u T ‘ éf%**
1 applicati
ions i

Rapid, accurate transmitte %ﬁ

& general lab-

? \

o 10 42 megacycles

. .l 0cyd term: )
| RANGE: ‘\ 1 count, T erystel accuresy (short 1€
o CCURACY: - s, 260 watts
3 A V17 volts, E10%, 60 <P . mpedance)
POWER REQUIREMENTS' | ely | volt rms. (50 ohm 1MP

imat
15. | Approxim@ .
i seconds continuous!

2, 0.02,

y variable

REQUIREM
INPUT 0.2 and 2 seconds

DISPLAY TIME: Y105

.00002, 0.0002, 0.00

T | y 27 high x 21" wide x 16" deep
SIONS: \ Approximctely 3 g -
I AL
o g x 19%; one 12" x
PANELS: Two e o me.

le soon fo extend ran

Oﬂﬂb nd' Cu“fofniu

.1 Av
ACCESSONES‘ \ 90.00, F.OB. Richmo

pRICE: | $19
|

4 to change without notice.

_— ‘ac
Prices and gpecifications subj
1

“division of BECKMAN INSTRUMENTS INC.
2200 WRIGHT AVENUE « RICHMOND, CALIFORNIA

”DIRECTV READING DIGITAL PRESENTATION OF INFORMATION"'

LETTERS

(Continued from page 8)

and particularly of the advertising that
may be emitted.

Sometime within the next three
months the Government will issue what
is termed a ‘white paper’ which it is ex-
pected will state quite definitely exactly
what may or may not be done. The five
conditions under which the new stations
may be established already have been
set forth. They are:

1—The number of stations under any
one ownership or control would be
limited,
2—The number of stations licensed
at first would not be large and they
would be of low power and limited
range.
3—A controlling body would advise
the Postmaster-General on the issue
of licenses and would see that pro-
grammes conform to standards laid
down. It would have power to call for
a script before presentation, to warn
a station which had offended, and to
recommend the suspension of a li-
cense.
4—The owner and operator of a sta-
tion, whose license would be at stake,
and not the provider of programmes
or the sponsor, would be responsible
for broadcasts.
5—The license or the controlling body
might specify the maximum number
of hours the station should operate,
any restrictions on the advertising
of products and the time and place to
be allotted to advertising matter in
any programme,

41 to 66 MC:; Later UHF

The British draw a well defined dis-
tinction between ‘Commercial’ and
‘Sponsored’ television. It is stated that
in the case of a ‘Commercial’ station the
operator of the station must assume
complete responsibility for everything
that is Broadcast. In a ‘Sponsored’
broadcast on the other hand it is the
advertiser who must assume responsi-
bility for the character of the broadcast
as well as the advertising that it may
include.

The present B.B.C. television trans-
mitters all operate in the band of fre-
guencies between 41 and 66 megacycles.
Although, as stated, nothing has been
decided yet regarding what part of the
spectrum will be allocated to the new
commercial stations, B.B.C. engineers
assume that it will be necessary to go
into the ultra high frequency bands.
Under these circumstances, which ap-
pear almost inevitable, it will be neces-
sary for manufacturers to produce
adapters so that existing receivers may
cover all frequencies in wuse. Such
adapters, it is estimated, will cost in the
neighbourhood of $28 to $32.

STaNLEY P. McMinn
St. Ermin’s Hotel
Westminster, London S.W.I
July 3, 1953

Editors” Note: Mr. McMinn’s name will be very
familiar to many of the readers of this magarzine,
since he served for a number of years das Man-
aging Editor of Tele-Tech and of its predecessor
Electronic Industries, He resigned much to the re-
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FROM A WESTERN LEADER IN ELECTRONICS

now expanding in both military
and commercial production

. ELECTRONIGS FOR DEFENSE.
.. Today at Hoffman, we are

actively engaged in the design,
development and large-scale production of pre-
cision electronics for all the armed forces. Current
assignments include: communication receivers
and transmitters, air-sea rescue transceivers,
radar, sonar and fire-control equipment. And our
new Commercial Division is now readying a full
line of products for the civilian market.

HOFFMAN EASY-VISION* TELEVISION. We're busier than ever manufacturing the

West's most popular TV receiver. Hoffman 1s recognized for notable engineering
“firsts” in television. Example: Hoffman's newest electronic development for TV
~Trio-phonic Hi-Fi—high-fidelity sound engineered into television for the first
time. Also, the famed Hoffman Easy-Vision* golden lens—an optical advance
increasing the pleasure of prolonged viewing.

GROWTH BASED ON PERFORMANCE. The
proved quality of Hoffman products, both mili-
tary and civilian, explains why Hoffman is a
western leader in electronics—a company em-
ploying 3,500 people, among them nearly 500
top-level engineers, in its seven modern plants in
Southern Californta and Kansas City. In size and
sales, facilities and abilities, Hoffman is now at
the highest point in its history.

*Trademark | LOS ANGELES
TELE-TECH & ELECTRONIC INDUSTRIES * August 1553
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Easy-Vision* Television
Electronics for Defense

KANSAS CITY
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LETTERS

gret of the publishers, to go into the commercial
radio business in Florida, but has now again
taken wup his residence in New York City at
460 W, 24th S5t

Still doing it the old way?

National Selenium Sifuation

" If it’s important to keep your

- electronic equipment functioning
with as brief interruptions

as possible . ..

If even minor testing and
replacement takes an undue
amount of time because of the
nuisance of getting at the

equipment mechanically . ..

[f you'd like certain components
to be accessible for on-the-spot

testing in a matter of seconds . ..

... then you ought to investigate
Grant Industrial Slides.

The picture below shows how

a typical model works. And
write today for our Industrial
Slide Catalog. Grant Pulley
and Hardware Corporation,

31-75 W hitestone Pkwy, Flushing, N.Y

ing angle.
Functioning of
testing position: unit need not

Five seconds to
put component in

Slides smoothly
out of rack, locks.
Quadrant mech-
anism permits
pivoting to work-

be interrupted.
When desired,
chassis easily re-
moved. Loads up
to 200 pounds.

Grant Industrial Slides

Editors, Tele-Tech:

As you will note from the enclosed
letter we are trying a new method of
reclaiming selenium from defective rec-
tifiers. We shall appreciate it if you will
publish this information in your mag-
azine, either in its entirety or parts.

Your cooperation in this matter will
benefit the electronic industry and help
us to give better service this fall.
Sarkes Tarzian, Inc.

Rectifier Division
G. EANNARINO
Director

Letter addressed to Mr. Karl Hassell,
Zenith Radio Corp., 6001 Dickens Ave.,
Chicago 39, Ill. states:

‘“We wish to advise that yesterday we had a
day-long meeting with Joe Abeles of the Kawecki
Chemical Company and he informs us that the sup-
ply of selenium removed from the ground in 1953
will be no greater than in 1952,

Since fall requirements for rectifiers of all types
will increase the present consumption rate we re-
alize that something must be done to add to ihe
available supply. We have reason to believe ihat
approximately 4,000,000 pounds of selenium are
available in the form of defective out of warranty
selenium rectifiers that are now in scrap piles of
manufacturer and distributor service shops. We are
willing to buy reject rectifiers, regardless of make,
in order that we might reclaim the 10% weight,
selenium contained in the scrap. The payment wili
be in the form of credit issued against future pur-
chases,

We will allow 2%, cents on each rectifier rated
at 150 milliamperes or less and 5 cents each on
rectifiers rated at 200 milliamperes or more. Trans-
portation charges by the cheapest way will be al-
lowed on shipments of 50 pounds or more.

Your cooperation in helping us to get the de-
fective rectifiers will benefit the electronic industry

and help us to give you hetter service during the
fall rush,™

Color-TV Defuil
in Red, Blue & Green

Editors, TeLe TrcH:

Our laboratory is doing development
work in color television, so we were
very much interested in the portion of
your article in the April, 1953 issue of
Teletech concerning color-TV research.

The notion that equal detail in the
three primary colors is not hecessary
for a satisfactory picture, is of interest
to us. You mention that the bandwidth
of some of the colors can be reduced;
for instance red detail can be reduced
to 2/5 of the green detail, and the hlue
reduced to 1/5 of the green detail. Why
do you choose to transmit most of the
detail in the green? Transmitting most
of the detail in the red might offer some
advantage to our Chromatron reproduc-
tion but we wish to know more about
the reason one can choose green to
carry most of the detail.

J. M. RosENBURG
Chromatic Laboratories,
West Coast Development Div,,
703 37th Ave., Oakland, Calif.

EDITORS™ NOTE: Before replying to your letter
we have taken time to search for published articies
on the amount of bandwidth reduction allowable
in color television before observable detail is
affected. We have not found any reporis of funda-
mental studies. However to our knowledge R. D.
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falling...
or rising?

A {ew false prophets have said that tape
recording will replace discs entirely.
But don’t be deceived by such assumptions.

Sales figures prove that the use of PREsTO discs has shown a
steady increase during the past year. They prove something
else, too . . . that more broadcasters, recording

companies, and schools prefer PRESTO to any other disc.

The reason is plain . . . PRESTO discs are manufactured
from superior aluminum and finer lacquer . ..
produced in the world’s most modern disc plant

.. . and inspected and selected for quality.

Yes, the use of PRESTO discs is going up
not down . . . and PREsSTO “Green Label” brand
are flying highest of all.
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Measure, Cut and Strip

Insulated Wire
"IN ONE SPEEDY
OPERATION

on ARTOS
A utomatic MACHINES

%

Does your production require cutting and stripping of insulated
electric wire, cord, cable, etc.?

You can produce finished leads much faster...as many as 3000
per hour in 15-in. lengths...on this Artos Automatic Machine.
Substantial savings are obtained over the best manual or semi-
automatic methods.

Operation is fully automatic—wire is taken from the reel, meas-
ured, cut to length and stripped at one or both ends. Unskilled
help can handle the machine. Set-up is easy for different wire
types, cut lengths and stripped lengths.

MODEL CS5-6E CAPACITY

Finished Pieces Per Hour—From 3000
per hour up to 15 in. lengths to 500
per bour in 64-97 in. lengths.

Other Artos Machines

The complete line of Artos auto-
matic wire cutting and stripping
machines will handle cut lengths
from 1 in. to 6O ft., stripped lengths
to 6% in. at one end and 8% in. at
the other, wire from No. 12 to No.
000 gauge, and up to 3600 pieces
per hour. Ask for recommendations
on your problems.

Maximum Stripping Length—11% in. at
each end (greater stripped lengths are
special).

Maximum Cutting Length—97 in,
Minimum Cutting Length—2 in. (also

as short as 7% in. under certain condi-
tions),

Types of Wire Handled— Practically
all types of solid or stranded single
conductor wires, parallel cord, heater
cord, service cord, etc.

Maximum Wire Size—No. 10 stranded

or No. 12 solid.
Aufomatic Wire Cufting and Stripping

ENGINEEDING CoO.

2753 S. 28th St. ¢

WRITE FOR BULLETIN

Get the complete story.
Write for Bulletin 35-C
. on Artos Model CS-6
machines.

Milwaukee 46, Wis.

Kell, RCA Lahs., Princeton, N. JI., was the first to
announce this helpful faci of band reduction.

In describing his simultaneous color system he
meantions on page 861, Proceedings [.R.E.,, Sepi.
1947, that o 4.5-mc chapnel is used for green
and for red, but the channel width can be cut
to 1.3 mc for blue without reducing the quality of
the color picture,

The article in TELE-TECH for April, 1953, io
which you refer, mentioned the reduction in char-
nel width which work at the Bell Lobs. indicated
was possible. We have been unable to find any
published articles by Bell Labs. to supplemeni
these statements made on the wifness stand in
an FCC hearing by Mr. W. H. Doherty, Director,
Electronic & Television Rzsearch, Bell Labs. Inc.,
Murray Hill, N. J. We suggest that you write di-
rectly to him for more information, aiso to Mr.
Kell at RCA labs.

You ask why green is the color in which maxi=
mum delail is transmitted. We believe this is be-
cause of the increased acuity of the eye over this
portion of the spectrum. It is here that the eye
can distinguish more detail than in the blua or
red. Have you made the test of observing the
finest detail readable from the usual TV resolution
chart when illuminated with light of the three
colors mentioned? Green gives greater detail.

IRC Buys Gorman
Manufacturing Corp.

Charles Weyl, president, International
Resistance Co., Philadelphia, has an-
nounced the company’s recent purchase
of the Gorman Manufacturing Corp.,
Los Angeles, Calif. The Los Angeles
concern which specializes in the manu-
facture of “Encapsulated” wire wound
resistors will continue the production
of its present line under the manage-
ment of Henry C. Gordon, president.

License Agreement

Jersey Specialty Co.,, Ine, Little
Falls, N. J., recently announced that it
had been granted the right to manu-
facture 300 ohm twin-tubular lead TV
cables under the Amphenol patent, No.
2,543,696,

The new JSC tubular wire makes it
possible to obtain high quality pictures
on any low loss TV set of the entire
range of UHF and VHF channels. Peter
Hagedoorn, president, predicts that the
acquisition of the license will increase
company transmission cable production
to 5 million ft. a week.

DuMONT RECEIVES AWARD

At the annual dinner of the New York Chapter
of the New York Society of Professional Engi-
neers, June 12, in New York City, Dr, Allen B,
DuMent (center}, president of Allen B. DuMont,
was presented with an award for distinguished
service to the American people in the com-
munications field by H. Gregory Shea. Redney
D. Chipp, director of engineering of the DuMont
Television Network stands at the right,

TELE-TECH & ELECTRONIC INDUSTRIES * August 1953
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Your inquiries

are invited...by

THE NEW SOURCE OF TRANSISTORS

If you are planning or producing products in
the electronic field, which require the use of
vacuum tubes, there is great promise that
production costs and unit size can be materially
reduced by the utilization of the new
Germanium transistors. Hydro-Aire will soon be
producing the new contact type transistors in large
quantities ready for immediate delivery. Features
of these new transistors include a hermetically
sealed case and a unique arrangement of
the contact wires. which increases shock
resistance and produces greater uniformity.
Hydro-Aire’s Electronic Research and Development
Section is also working ou transistor
applications for the aircraft industry as well as the
commercial field...and would appreciate the
opportunity of working with you in adapting
transistors to your particular products.

Write today for complete information.

TELE-TECH & ELECTRONIC INDUSTRIES * August 1953
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in Canada:

e NEW TURNER 5
ADA 95D

THE FIRST SLENDER DYNAMIC
AT A POPULAR LOW PRICE . .. i

Sleek and slender as a modern space rocket . . . graceful

lines artfully blended . . . high quality performance . . . new |
low cost . . . the most exciting advance in the microphone
field ... The new TURNER ADA 95D!

The excellent sound characteristics of this new jet-shaped dynamic
make it ideal for high quality P.A. and recording work . . . its
slim, inconspicuous shape lets speakers be seen as well as heard.
Maximum sensitivity to voice and music with Alnico V magnets
and moving coils; frequency response, 70 to 10,000 cps;

output level, —58 db; standard 5/8”—27 coupler swings
microphone in 60° arc; satin-chrome finish; 20 ft. removable

cable set; choice of 50, 200, 500 ohms or high impedance.

List price: ADA 95D .. .. ... .. ... ... ... $35.00
(with slide switch) ADA S95D ... ... . . $38.50

tHE TURNER company

923 - 17th Street, NL.E., Cedar Rapids, lowea

Expork

Ad Auriema, Inc.
89 Broad Street

Canadian Marconi Co.
Toronto, Ont.
and Branches

. New York 4, N.Y.

West Coast
{Continued from page 61)

quite another, The nature of our in-
dustrial activities is such that any
area can easily outproduce the im-
mediate needs of a restricted mar-
ket. After all, once you have made
5,000 widgets and “debugged” them,
it isn’t much more difficult to make
10,000 or 50,000 or 100,000. Since the
pressure to expand is economically
dictated, the quest immediately be-
gins for the absorption of additional
production capacity. To do this usu-
ally means the penetration of dis-
tant markets. For any industry this
can only be done if the product in-
volved has a “high value per pound”
so that the shipping cost is a small
part of the price. For such equip-
ment, competition in New York by a
manufacturer in California is possi-
ble and indeed has already been ef-
fectively done in more lines than
most people suspect. The Los An-
geles area, for example, ranks ex-
ceptionally high naticnally in the
production not only of aircraft and
aircraft parts, but in pumps and
compressors, refrigeration equip-
ment and machinery, heating and
plumbing equipment, canned sea-
food, household furniture, printing
and publishing and others.

We are engaged nationally in a
mighty activity to miniaturize elec-
tronic  equipment, decrease its
weight, increase its versatility, re-
liability and effectiveness. The air-
craft industry has been a strong
stimulus in this direction. Every 100
Ibs. of dead weight represent an an-
nual loss of revenue to commercial
airlines of perhaps $20,000. To this
industry miniaturization is of great
import.

The direction dictated by these de-
velopments leads to producing equip-
ment with a higher and higher value
per pound and therefore naturally
attractive to Western industrialists.
Even more effective in its influence
on the development of the Western
electronic industry is the vast expan-
sion of guided missiles activities.
Here we are now faced with the de-
velopment of an enormous variety of
equipment in the name of national
security which will profoundly influ-
ence our peaceful future. Consider
the direction of these developments;
it requires about 8/10th of a second
for a human to see, recognize and
begin to react to an object. For a mis-
sile traveling at 3,000 mph anything
within 5,000 ft. will be passed before
the “pilot” can move a muscle to
alter his course. At this speed, by the
time a pilot sees and recognizes an

(Continued on page 174)
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DONT JUST LONG FOR IT!

Success begins when longing stops and
action starts'! The important thing for en-
gineers in these times is to look to the
future. Do you feel that perhaps there might
be a place for you in an industry that offers
exceptional advantages today, and even
greater opportunity for tomorrow? Long-
ing won’t get it for you!

Perhaps you are not employed at your
highest skill. At Westinghouse, top man-
agement philosophy dictates that every en-
gineer be provided with challenging assign-
ments . . . that management potential be
quickly recognized and developed . . . and
that inventive abilities be stimulated and
encouraged.

For many years, Westinghouse has heen
setting the pace for the electronics industry.
Westinghouse engineers have profited from
this . . . in the form of excellent pay . .

Dept. TA

ELECTRIC

liberal patent awards and stock-purchasing
plans . . . and all of the usual personal se-
curity benefits, plus!

Opportunities exist for men with experi-
ence as—

TRANSFORMER DESIGN ENGINEERS

ELECTRONIC TEST EQUIPMENT
ENGINEERS

TECHNICAL WRITERS

MECHANICAL DESIGN ENGINEERS
(ELECTRONIC EQUIPMENT)

SERVOMECHANISM ENGINEERS

DON'T just long for these things
write us today and tell us about yourself.
We'll reply by return mail.

CORPORATION

109 WEST LOMBARD ST., BALTIMORE 1, MD.
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Within 6 Months, Five Qualified
Electronics Engineers will say:

Will You Be One Of The Five?

If you qualify for one of five oppor-
tunities now open at Gilfillan, you
will be working for the pionecer of
GCA Radar—the first name in GCA,
Radar and Electronics research, de-
sign and production today.

Present Gilfillan projects include
navigational systems for military
and civilian application; missile
guidance; E.C.M.; automatic GCA;
and classified projects.

There are many reasons why you
will like Gilfillan. We are big enough
to handle all phases of engineering,
production, and final test; yet not
so large that the individual is lost,
We work as a team, yet each man
gets individual recognition. Pay is
paced to ability, not seniority.

Work is creative at Gilfillan because
ideas begin here. At present, we are

designing equipment for all three
military services, dealing with ad-
vanced or unsolved techniques. Each
day presents a challenge. Each day
adds to your wvalue, because you
work in coming fields. Yet, at Gil-
fillan, we also follow through. You
have the satisfaction of seeing the
practical achievements of equip-
ment in the field.

Technical seminars conducted by
staff experts are almost always in
session. Gilfillan pays the tuition of
ambitious men for evening courses
at USC and UCLA.

General working conditions and sal-
aries at Gilfillan are unsurpassed in
the field. The benefits of Southern
California living are legendary, and
Gilfillan will assist you in establish-
ing your new home.

YOUR QUALIFICATIONS—HOW TO APPLY

An E.E. or Physics degree and experi-
ence in one or more of the following
fields: general radar and computing
systems; micro-wave circuit design;
antenna design; generalized systems
analysis; servomechanisms; radar
transmitter-modulators; indicator sys-
tems; wide band I F amplifiers and
receivers; general pulse circuits; elec-
tro-mechanical design.

See our Representative at the St. Fran-
cis Hotel, San Francisco, during the
West Coast LR.E. Convention the week
of August 19,

Or send a general resume of your ex-
perience to R. E. Bell, Gilfillan Bros.,
1815 Venice Boulevard, Los Angeles 6,
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California. Personal interview at a
convenient locality will be arranged.
Or, if you wish for more information
before application, send for our bro-
chure. However, given equal qualifica-
tions, first applications will be given
first consideration.

object, he will be past it although he
will still think it is in front of him.
To cope with such problems the elec-
tronic industry has been called upon
to develop new equipment, instru-
ments, controls and to design and
create new gadgets than can sense,
think, remember, calculate and react
more rapidly, effectively and reliably
than any human being. It is but one
step from this kind of equipment to
the development of automatic de-
vices for every conceivable activity.
The day is not far off when the elec-
tronic computor for example will oc-
cupy a dominant position not only in
our industry but our everyday lives.
Electronic devices are increasing-
ly being called upon to count, in-
spect, measure, analyze and control
all sorts of industrial processes. The
rather erude machines we now have
for sorting, weighing and packaging
are only a beginning. Such basic
technical trends dictate that we con-
tinue developments in these direc-
tions with ever-increasing intensity.
The needs of Western industry have
hardly been touched. We are enter-
ing the age of automaticity and in
this the electronic industry has a
brilliant future. Since the direction
of these developments is more reli~
ant upon today’s research activities
than upon present production ca-
pacity and since the West is becom-
ing an enormous reservoir for di-
versified skills of every conceivable
type, its future role as a leading
electronic area is assured. Also, with
the development of jet transport in
the next generation there will be a
significant shift of research and de-
velopment activities to the West.
Some figures may be worthwhile:
last year, I am told, the government
alone purchased over $4 billion of
electrical equipment in the United
States. While the West supplied but
a few percent of the total produc-
tion of electrical equipment, perhaps
as much as 15% to 209 of the
money spent in the United States on
electronic research was spent here.
This enormous stimulus is only
beginning to be felt in the growth
of the Western electronic industry
and will profoundly affect its future
non-military development. Indus-
trially this area has labored under a
100-year handicap to industry de-
veloped in the East. In scientific and
electronic developments, it suffers
no such handicap. To this must be
added the vitality of a youthful in-
dustry and the adventurous spirit of
its leaders. They are relatively un-
hampered by tradition; even the air
seems different. If these are the ele-
ments for successful growth, the
coentinued development of the West-
ern electronic industry is certain,
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Specify! PHILCO

TV RELAY EQUIPMENT

CHECK THESE EXCLUSIVE FEATURES :

HIGHEST PIC".'RE HDEI.ITY—True repeater concept

—unexcelled for single and multiple hops. Same circuitry
as in TV network equipment.

WIDEST FREQUENCY RESPONSE—This and other

design features assure transmission of all proposed color
signals.

SYSTEM COMPATIBIUTY—Designed to meet speci-

fications for network interconnection.

HIGHEST EFFECTIVE RADIATED POWER — For NEW, 1ightWE}ight parabola, tripod, and
greater dependability—7.5 kw or more in the 6000-7000 tilt head designed for ease of mounting.
mc band.

FIXED OR PORTABLE OPERATION — Recessed

chassis units in portable weather-proof cabinets—can be
mounted in standard cabinets or racks.

lOW MA'NTENANCE COST—-Conservatively rated

components—Equipment designed for continuous un-
attended operation.

Microwave Receiver in portable
weather -proof cabinet — chassis
units can also be mounted in
standard raclks or cabinets.

REI.IAB"."Y—Utﬂizes highest quality tubes and com-
ponents, power circuit breakers—built-in 50/60 cycle
operation.

OO0 0000

¢« ¢ « These are only a few of the extra values in Philco
Microwave Equipment. Be years ahead, and specify
Philco TV Relay Equipment, designed and built by

the world’s leading manufacturer of microwave relay w%’
<
Rugged power supply units in
portable cabinet—can also be
mounted in standard racks or

For further information write to Departiment T, today. cabinets.

sy PHILCO corroration
N

equipment.

'GOVERNMENT & INDUSTRIAL DIVISION « PHILADELPHIA 44, PA.
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Product Development Company manufactures parabolic antennas,
omni-directional and bi-directional arrays, corner reflectors, coaxial
cable and associated system components for various types of
commercial and military service. Investigate Prodelin “Job-
Packaging'' today!

The World's Finest Transmission Lines

307 Bergen Avenu@(
w Kearny, New Jersey

. ;?f_aﬂs}ﬁ:fss|ﬂn Lines andﬂssuclated* &ystamFacil&’?‘E%

Reactance Chart
{Continued from page 69)

R.T.=0.04 us
D=0.3 us
A. Find the intersection of the
vertical line R.T.=0.04 ps and the
horizontal line Z,=500 ohms.
This occurs at L=9.37 uh and 37.5
nuf.
The following equations have been
solved: (Fig. 3A)
0.35

f=1/(n/LC) RT.= —
N

Note: At this intersection, L=L,/2
and C=C,/2. Therefore, the
intersection should be found
where Z,=500 ohms, L=18.75
uwh, and C=75 uuf come to-
gether.

This has determined that the line
will be either of the circuits shown in
Fig. 3A with an unknown number of
sections.

B. Find the intersection of the
vertical line T.C.=0.3 us with the
horizontal line Z =500 ohms.

This occurs at L=150 yh and C=
600 puf.

The following equations have been
solved: (Fig. 3B)

Delay (RC)=1/2nf
f=1/(2m/LCy)

Dividing L. by L, and C; by C,
should yield the number of sections
of the line. The equation being:

N=L;/L,=C;/C,

C. Find the intersection of L=
1875 uh and C=75 uuf. This occurs
at 4.2 mc. A vertical line upward
through this point crosses the LxC
line at 1.5 x 10715,

The wvelocity of propagation is
found by: (Fig. 3C)

U=1//LC

This is 2.58 x 108

Note 1. The use of Rise Time as a func-
tion of high frequency response is an item
coming into use more and more frequently.
See: M.I.T. Rad. Lab. Vol. 18, p. 80 for veri-
fication of equation.

Note 2. Unfortunately, low frequency in-
formation could not be put on the chart

0.35u8

[
fu ~——f——+ fu

without undue crowding. However, approxi-
mate rules-of-thumb are as follows:
For 107% tilt of a square wave the follow-

ing hold:
RC = 5/fsqunre wave
f‘smmrc wave — i

Dividing the title percentage required by a
factor requires dividing fL. and multiplying
RgCc by the same factor.

KAUS Receives CP

The Cedar Valley Co., operators of
radio station KAUS, Austin, Minn. has
received its construction permit to op-
erate on Channel 6. Call letters will be
KMMT. Shipment of a 5 kw Du Mont
VHF TV transmitter with associated
station and studio equipment to Cedar
Valley Co. was recently announced by
Allen B. Du Mont Labs., Inec.
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GE Offers Color TV
Broadcast Equipment

~In a letter to district sales managers,
the General Electric Commercial &
Government Equipment Dept. has listed
the costs and delivery dates of equip-
ment for broadcasting color TV pro-
grams. The letter emphasized that the
regular GE transmitter and antenna will
transmit satisfactory NTSC signals with
only very minor changes to existing
equipment, no additional equipment be-
ing necessary.

The equipment is divided into three
phases, each capable of being added
to the previous one as conditions per-
mit., Phase I is for local stations wish-
ing to vrebroadecast network color
programs. Amplifiers and associated
units are listed at $13,800, and test
equipment at $5,000. Availability is
first guarter of 1954,

Phase II is for originating slide/film
color programs. They are divided into
three types of services: for slide pro-
jection only, $39,500; for 16 mm film
projection only, $49,500; for slide and
16 mm projection, $68,500. To these
amounts should be added the $18,800
for basic Phase I equipment. Estimated
availability is the second quarter of
1954.

Phase III covers the studio camera
channel and associated  switching
equipment for originating live color
programs. It is offered at $59,500. Add-
ing this cost to the sum of the first
two phases, the grand total is $156,800
for all equipment needed by an exist-
ing station to handle network color
programs, and originate slide, film and
live broadcasts. Availability of Phase
ITT is expected during the fourth quar-
ter of 1954.

RDB Conference
on Tube Techniques

A national conference on tube tech-
nigues will take place in New York
City October 13-15 in the auditorium of
the Western Union Telegraph Co. at
60 Hudson St. Papers for this con-
ference are now being solicited and
.all papers and abstracts should be
addressed to Dr. Harold Jacobs,
Thermionics Branch, Evans Signal Lab-
oratory, Belmar, N. J.

Further information can be obtained
by writing Harold J. Sullivan, Panel on
Electron Tubes, Committee on Elec-
tronics, Research & Development Board,
346 Broadway, New York 13, N.Y.

New RTMA Publications

Two new publications have been dis-
tributed to members of the RTMA.
The first is a descriptive folder entitled
“Engineering for Industry,” which
describes the activities of the RTMA
Engineering Dept. The second is the
first issue of a periodic bulletin called
“Engineering Committee  Progress,”
which presents the activities of the
technical committees. Further informa-
tion may be obtained from the RTMA
office at 489 Fifth Ave, New York 17,
NY.

High Impedance
Millivolt Measurements

Above 5 MC

Below the input voltage level of 25 mV germanium diodes and other crystal rectifiers
are nearly square law defectors. When combined with a high impedance vacsum tuba
millivoltmeter for DC, having 1 mV full scale deflection at 6 megohms input impedance,
these crystal rectifiers can be used as *“pseuda-thermocouples™ for high impedence milli-
volt measurements at input wattage leveis substantially lower {microwatis) than these
of ordinary heafer type thermacouples (milliwatts). This is particularty useful for mV
measurements abave 5 MC since little in the way of instruments has been aveilable in
those higher frequency ranges, so for.

It Measures
Where Others Fail

>

Millivac MV-18B RF-mV-Meter

& Measures RF signals down to a single mV and DC down to
50 microvolis.

® Wide Frequency Range (1 MC to 200 MC flat within 10%
directly calibrated. Useful up o 2,500 MC with calibration
chartl,

¢ Minimum Circuit Loading (new “MINIMUM CAPACITY
PROBES” have 1.0, 1.5 and 2.8 MMF rated input capacities).

# Wide Voltage Range (RF 10mV to 1,000 V, directly cali-
brated TmV to 10mV by chari—DC 50 microvolfs to 10mV,
directly calibrated).

e Square Law Dial For Vacuum Thermocouples and High Im-
pedance “Pseudo-Thermocouple” Measurements.

MILLIVAC INSTRUMENT CORPORATION
P.O. Box 997, Schenectady, N.Y.
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Get info the

SOLAR
SYSTEM...

—4
i

%

Capacitors Since 1932 \

Ceramic capacitors have become the byword in electronics,
offering smallest of sizes, wide temperature ranges, stability and
lower prices. SOLAR is the buy-word for the most complete line
of ceramic capacitors, competitively priced. Investigate the Solar
System of capacitors today.

SOLAR MANUFACTURING CORP., New York, N.Y.

ADDRESS INQUIRIES TO : 2660 East 46th Street, Los Angeles 58, Californio

Carroll E. Frank, formerly with Mo-
torola Research, Inec., is now associated
with the Radar Laboratory, Hughes Re-
search and Development Laboratories,
Culver City, Calif. Donald R. Mathews
has joined the same organization. Mr.
Mathews was formerly associated with
Ipsen Industries, Inc. and Ipsenlab of
Rockford, Ind.

Dr. Willard Geer, currently associate
professor of physics at the University
of California, inventor of one of the

&

Dr. Willard Geer

three recognized tubes used in color
TV, has been appointed color consult-

{ ant on TV and military applications for

both Hoffman Radio Corp. and Hoffman
Laboratories, Inc., Los Angeles, Calif.

| search Laboratory.

King Dendy will specialize on delay
lines and pulse transformers for the
Guthman Company, Chicago, Ill. He
was formerly head of research and de-
velopment for PCA Electronics, Ine,
Santa Monica, Calif.

Roberti J. Stahl, formerly chief engi-
neer of Color Television Inc., has become
consulting engineer to Dalmo Victor Co,,
San Carlos electronics firm, to advise on
electro-mechanical problems and patent
matters, At one time, Mr. Stahl served
as chief engineer of the Berkeley Scien-
tific division of Beckman Instruments,
Pasadena, Calif.

J. Harvey Pickett has been made chief
engineer of the Aerovox Capacitor Div,,
of Aerovox Corp., New Bedford, Mass.
Before his New Bedford appointment,
Mr. Pickett was chief engineer of Aero-
vox Canada Litd. in Hamilton, Ont.
There he took prominent part in Cana-
dian radio-electronic engineering activi-
ties which included service in the Cana-
dian Government Standards groups and
the chairmanship of the Hamilton Chap-
ter of the IRE.

Edward G. Spencer, specialist in
microwave spectroscopy and magnetic
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resonance, has joined the staff of the
ordnance electronics division of the
National Bureau of Standards.

Ralph R. Stubbs has been made as-
sistant chief engineer of General Instru-
ment Corp. and will have headquarters
at the company’s home plant in Eliza-
beth, N. J. Following the war years, Mr.
Stubbs became a member of the West-
inghouse engineering staff where he
-specialized in TV design and was man-
ager of the ultra high frequency devel-
opment group. He was design engineer
for Hoffman Radio, Los Angeles, when
he accepted his post with General In-
strument Corp.

James L. von Harz, recently named
assistant to Elof Sandstrom, board chair-
man and works manager of Oak Mig.
Co., Chicago, Ill., will be in charge of the
company’s new factory at Elkhorn, Wis.
The new production unit will feed the
Chicago and Crystal Lake, Ill. plants.

John S. Brown has been appointed
director of engineering for the Andrew
Corp., Chicago, Ill. He is now respon-
sible for all phases of the company’s

h:.%

hn §. Brown

engineering and development program,
Lawrence R. Krahe was appointed head
of the advance development group of
the company and made responsible for
the administration of the 420-acre an-
tenna development center at Orland
Park, Ill.

William MaeIntyre Shakespears has |

joined the Glenco Corp., Metuchen,
N. J. The company manufactures ce-
ramic capacitors, piezoelectric transduc-
ers, non-linear dielectrics and printed
circuits. Mr. Shakespeare will be in
charge of a group assigned to the devel-
opment of new ceramic compositions
and new casting techniques.

W. Walier Walls, vice president in
charge of technical products of RCA,
has been elected a director of Hydrocap
Fastern, Inc., Philadelphia, Pa.

Irving A. Abend has been appointed
head of the Applications Engineering
Dept. of General Ceramics & Steatite
Corp., Keasbey, N. J. He was formerly
chief engineer of the Freed Radio Corp.

Joseph M, Kirshner has joined the
staff of the Ordnance Electronics Divi-
sion of the National Bureau of Stan-
dards to investigate the theoretical

Stablel.F.Tuning...

Change the bandwidth without de-tuning when you
operate an “’SP-600-JX"’ Communications Receiver

The aim at perfection in engi-
neering and manufacture of the
“SP-600-JX” has yielded a design
which permits selection of any of
six bandwidths (0.2, 0.5, 1.3, 3, 8,
and 13 kc) with no de-tuning from
center frequency.

Furthermore, these L. F. stages
are so stable that once set at the
factory, they are unlikely to ever
need re-alignment again. Even a
change of I. F. tubes has no effect
upon zlignment of this superior
receiver. ‘

Write to the Hammarlund Man-
ufacturing Company, Inc., 460
West 34th St, New York I, N. Y.
for more details on the SP-600-JX.
Ask for Bulletin 116.

Hammarlund introduces the new “HQ-140-X”’! This medium priced receiver, which
was previewed at the recent IRE Show, is a professional type receiver for amateur

Newest techniques in the art of re-
ceiver design and engineering are
incorporated into the “SP-600-JX" to
make it outstanding in quality and
unexcelled in performance. Regard-
less of your past experience as «a
radio operator, amateur, or short-
wave listener, you will be impressed
by the superlative, advantages of
the ““SP-600-JX*’

operators and short-wave listeners. It incorporates all the features that have made

“HQ's” famous, along with the most recent advances in the art of receiver design.
For detailed information ask for Bulletin 117.
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See how they use Alden Plug-in Packages in their
Electronic Digital General Purpose Computer to get . . .

\/ streamlined, unitized production

\/ 30-Second removal and replacement of units

Circuitry mounts on Standard Alden Components
beautifully open and accessible to assemhble by
fast production sub-ussembly techniques.

IT'S AS SIMPLE AS THIS: —

a00C009

o0oc00e

0oocoHDOC LR

°cesdss Addition of Alden
oocoeoo ——

gogoaoe sf‘cndard Handle,
00600000 lid and Base com-
oo 000CO .
o °°000 A plete the plug-in

den Minta-
ture Termlnals pt?ckuge. The 20-
stake In any pn base has
Alden DPre- Dattern on Alden €Card- Completed clr- unique Alden
punched Ter- Card. Ratchet MNounting Tube cultry ready for non-'ntercha
mtinal Mounling slot holds elec-  SRockets — for Handle, Lid ! nge-
Card recelves tronltec ele- min. 7-pin and  and Basc, able feature so
Mintature Ter- ments, wlres, 9.pin, or octal | t
: e

minals and for quick easy tubes -— eyelet only the correct
Tube Sockets. solderlng, to Card. unit con be in-

without pller-
ing or wrap-
around..

serted in the cor-
rect socket,

Here js the completed
Package designed to
permit 30-second re-
placement of units by
plugging in spare.
Color coded handle
identifies each type
package and shows
immediately where it
plugs in, simply by
matching color coding
of socket.

Send for free “Alden Handbook’’
Over 250 pages describing Alden Sys-
tem of Plug-in Unit Construction and
complete line of stondard plug-in
companents.

123 N. Main St.,, Brockton 64, Mass.

PERSONAL

aspects of guided missile fusing. From
1948 until he joined the NBS, Mr.
Kirshner investigated the behavior of
electrons in gases at the Naval Re-
search Laboratory.

E. Finley Carter has been appointed
vice president and technical director of
Sylvania Electric products Inc., and
Howard L. Richardsen has been named

E. Finlay Carter

vice president in charge of engineering
operations. In his new capacity, Mr, Car-
ter will furnish Sylvania’s management
and engineering groups with technical
counsel. A holder of a number of pat-

Howard L. Richardson

ents covering electronic devices, he
joined Sylvania originally as a consult-
ing engineer. Mr. Richardson will as-
sume the operating responsibilities exe-
cuted by Mr. Carter as vice president in
charge of engineering.

Martin Blumberg, formerly a re-
search associate in electronics at Stan-
ford University, has joined the Radar
Laboratory of Hughes Research and
Development Laboratories, Culver City,
California. Other Hughes appointments
include: John D. Carroll, and Virgil
J. Gergen. now associated with the
Field Engineering Dept.; E. H, Graham,
a former member of the Air Force
Flight Test Center, is now with the
Hughes Guided Missiles Laboratory.
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John M. Pearce, former president of
Phebeo, Inc.,, and Douglas R. G. Wil-
liams, former works manager of Arma
Corp., have joined American Machine

John M. Pearce

& Foundry Co., electronics division,
Boston, as director of engineering and
factory manager, respectively. Mr.

Douglas R. 6. Williams

Pearce has been active in radio and elec-
tronics since 1925. Mr. Williams, the new
factory manager, will be entirely in
charge of the AMF electronics division.

Neal McNaughten, radio and tele-
vision engineer ‘and consultant on
broadcasting problems, has joined the
RCA Victor Div, Radio Corp of Amer-
ica, as administrator of the broadcast
market planning section of the Engineer-
ing Products Department. Mr. Mec-
Naughten will supervise the long-
range planning of all aspects of the
company’s broadcast bhusiness. Before
joining RCA, since 1949, he had bheen
director of engineering for NARTB.

Dr. L. J. Brady, formerly with the
process development department of
General Aniline and Film Corp., has
been made director of research of Fer-
roxcube Corp. of America, Saugerties,
N.Y.

Philip J. Herbst, veteran RCA Vic-
tor engineer, has become head of the
communications engineering section of
the company’s Engineering Products
Department to direct the design and de-
velopment of RCA two-way mobile
radio communications and microwave
equipment.

® EXTREME ACCURACY-
+0.001% (10 PARTS
PER MILLION)!

e WIDE RANGE—
20 to 640 me.

© UNUSUAL STABILITY—
= 0.001% (10 PARTS
PER MILLION)!

This versatile vHF Meter (Model FM-3 Series) covers the fre-
quency range of 20—640 mc. ... even up to 1000 mc. under
certain conditions. Designed to meet the exacting requirements
of both Laboratory and Field Engineers where accuracy, wide
frequency range, stability, portability, resetability and reliability
are prime factors.

Easily standardized against wwv, Exceeds FCC requirements.

e e MM‘ M’
. o wf _.

e

A % - L 3 E 75\:_{:}
. bl h® o, e
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A precision Auto-Transformer capable of ex-
treme accuracy and resolution in measurement
and generation of AC volrage ratios. Volwage
ratto accuracy, #=0.0059, 50—3000 cycles.

i actiuE tiiprgh

gﬁie?

i o

Two models: 37.5-13,600 cycles; 10 KC—160 KC in half octave steps. Attenuation
rate 80 DB per half octave. Designed to meet requirements where extreme attenua-
tion ourside the pass band and sharp curoff are required. Using a passive network,
they are not subject to overload and have the lowest possible distortion with excel-
lent transient response.

For demonstrations and complete information, call at booths 8§15-816 WESCON
Show, or contact Factory or your nearest GERTSCH ENGINEERING REPRESENTATIVE.

ERTSCH PRODUCTS, INC.

11846-48 Mississippl Ave. Los Angeles 25, California
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WAVEGUIDE SWITCH
A complete line; compaet, rug-
ged, suitable for military
usage; VSWR less than [.10;
crosstalk greater than 50 Db;
operation 24 y, DC, 110 v. AC;
may be specially desugned to
meet switching problems,

FLEXAGUIDE
Pressure-tight; rugged enoligh
to meet roughest requirements;
VSWR less than 1.10; attenu-
ation equal to brass l'IgId guide.

Linden, New Jersey

DUMMY LOADS

Designed for military fietd
operation; built to meet all
standard military vibrations
and shock requirements, Capa-
ble of operating at extremely
high average powers,

'DAYTON (HICAGD
KANSAS CiTY

MIXER DUPLEXER
Precision-built to closest
tolerances; completely tested.
Designed to meet your basic
requirements, or produced from
your blueprints.

COUPLERS
Complete series for all wave-
guide sizes. Flange combina-
tion, and waveguide or coaxial
outputs Designed to meet your
particu'ar problems.

BRAN(H OFFICES
LQ;;-AN;:L:: " BALLAS
SEATTLE  ALBUQUERQUE

Airborne Transformer-Rectifier

A new series of airborne transformer-
rectifiers for 28 v. aircraft de power
systems have current ratings up to 200

amps. These units are designed in ac-
cordance with the environmental and
electrical requirements of MIL specifi-
cations, and are said to enable consider-
able savings in space and weight and
be more efficient than dec generators
presently used.—Perkin Engineering
Corp., 345 Kansas St., E] Segundo, Calif.
—TELE-TECH & ELECTRONIC IN-
DUSTRIES

Shieided Enclosures

A line of galvanized single-shielded
enclosures for suppressing r-f radia-
tions from induction heating, dielectric

sealing, diathermic, and other industrial
and laboratory equipment has been an-
nounced which provides more than 40
db attenuation from 14 KC to 400 mc
and 66 db at standard vhf television
frequencies. Bach panel is a kiln-dried,
white pine framework covered with a
layer of 22-mesh galvanized steel
screening. Standard floors are ¥ in.
plywood with a capacity of 300 lbs. per
sg. ft—Ace Engineering & Machine
Co., 3644 N, Lawrence St., Philadelphia
40, Pa—TELE-TECH & ELECTRONIC
INDUSTRIES.

Security Sound System

Whenever the sound of a disturbance
or shout approaches a preset noise
level, it will trip an alarm in the O'Brien
security sound system, Intelligence thus
transmitted through the console of the
system enables the operator to locate
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the trouble and determine its nature,
and also, to instruct or command those
in its immediate area. The system con-
sists of strategically-located, cast-iron
housed microphones, a thyratron-oper-
ated relay, and the console. The unit
shown is in use in a state hospital for
the criminal insane -—O’Brien Electric
Corp. 6514 Santa Monica Blvd., Holly-
wood 38, Calil. —TELE-TECH & ELEC-
TRONIC INDUSTRIES

Mechanically-Wound Timer

The Masco mechanically-wound tim-
ing device enables pre-setting any time-
delay interval between 1 and 30 seconds.
The 1nterval is started by a mechamcal

inertia sw1tch whlch operates when an
acceleration of 3 to 4 Gs is reached dur-
ing missile launching. At the end of
the interval, the timer closes a switch
in the missile electrical system. The
instrument operates in a temperature
range from ~—50°C through 4-80°C
plus within the altitude range ¢ to
70,000 ft., and will withstand 30 Gs in
any axis with a maximum of 50 Gs in
launching direction. The unit has an
overall dia. of 2% in, is 134 in. long,
and weighs 8 oz~—Masco Products Co.,
2119 Sepulveda Blvd, Los Angeles 25,
Calif —TELE-TECH & ELECTRONIC
INDUSTRIES.

Cathode Ray Tube

Type T2RA, 7-in., 2-gun, cathode ray
tube is designed for use in dual-channe!
oscilloscopes having high sensitivity.
Two traces may be simultaneously pre-
sented on the tube face for accurate
comparative studies of independent
phenomena. It employs electrostatic fo-
cus, deflection, and shielding against
cross talk, and also, a post accelerator
intensifying electrode. All deflection
plate connections are brought out
through the tube neck to minimize
inter-electrode capacitance. The tube
comes coated with PI phosphor, but
other standard phosphors can be sup-
plied.—Electronic Tube Corp., 1200 E.
Mermaid Lane, Philadelphia 18, Pa.—
TELE-TECH & FLECTRONIC INDUS-
TRIES.

Side Band Filters

A new series of filters which can
replace the more expensive and hard-
to-get crystal filters in commercial
single side-band receiving equipment
has been announced. It is said that the
new filters employ a new approach in
the form of a 25 k¢ if system.—Burnell
& Co., 45 Washburton Ave, Yonkers,
N. Y-—TELE TECH & ELECTRONIC
INDUSTRIES

a three-speed phonomotor

designed for
HIGH-FIDELITY REPRODUCTION...

Moving shift lever to “"OFF""
position avtomatically dis-
engages idler wheel from
motor shaft and cuts off
current to motor... eliminates
possibility of idler wheel

V developing “flat” spots.

General Industries
MODEL DSS (4-pole) PHONOMOTOR

Here’s a three-speed phonomotor that was designed
expressly to meet the requirements of high-fidelity re-
production. From its dependable, heavy-duty 4-pole
motor to its unique step-shaft speed change mechanism,
this new GI Model DSS Phonomotor represents the
ultimate in phonomotor engineering, design and con-
struction.

Specifications, quantity price quotations on this or its
companion, the new Model SS, with 2-pole motor, will
be furnished promptly upon request.

v
\A €,

- THE GENERAL INDUSTRIES €O.

. DEPARTMENT MB o ELYRIA, OQHIO

7 b3
£03.19°
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) SIDED COVER|
 ELECTRONIC
=7 |INSTRUMENTS

o TEST EQUIPMENT

* MICROWAVE &
RADAR
COMPONENTS

ugnﬁ CUBIC MICROWAVE ENGINEERS —specialists in the

field since the inception of Radar in World War I

—start with electronic problems and ideas, and

convert them inte the most accurate precision-built

electronic instruments and equipment! We welcome inquiries—not only in connection
with our rapidly developing list of products—as represented below —but on ideas,
problems, or design of microwave assemblies of your own specification you may

want developed and produced.
MICROWAVE
CALORIMETRIC
WATTMETER

pertable . .. for lab and field use . to
measure abscolute microwave power
Frequency Range: 2600 MC

to 26500 MC

Max. VSWR: 1.1

Max. Peak Power: 600 KW

‘:\.\E\L COoORPOARATID

COAXIAL
CALORIMETRIC
WATTMETER

Frequency Range: 200 MC to 3000 MC—Max. VSWR: 1.5 overrange —Max. Peak Power:

1% "' Coaxial rating
MICROWAVE (X-BAND)
PULSE MEASURING
WATTMETER

for measuring peuk power of microwave
pulses from signal generators orradar systems.

i

ELECTRONIC DIRECT-
READING PHASE METER

Frequency Range: 20 to 50,000 cycles
0-360 degrees

Shown at left are a few of our
standard microwave components
avaiiable as catalog items. Special
purpose wdve guide assemblies de-
signed to customer’s specs can also
be produced.

Chopper Stabilizer

Model 122B chopper stabilizer de-
signed for use with the Key-Lab model
121 super-regulator restrains the output

. '

Lo :
voltage of ordinary power supplies to
standard cell stability. The circuit of
the unit compares a fraction of the
output voltage with a standard cell, and
a corrective generated = 30 v, 5 ma,
polarized signal is fed back to the power
supply under regulation. The desired
output voltage is calibrated by a pre-
cision attenuator to an absolute accu-
racy of 0.1%. Long time drift is main-
tained to an accuracy of 0.1%; shortt
time drift to a few parts per million.
The equipment finds application in the
computing field, laboratories concerned
with strain gage work, magneto-meters,
and standards establishment.—Kalbfell
Laboratories, Inc., 1090 Morena Blvd,,
San Diego 10, Calif —TELE-TECH &
ELECTRONIC INDUSTRIES

Non-Linear Resistors

A new line of non-linear resistors,
called ‘“Varistors,” have heen intro-
duced to the market for applications in
in circuits where sharp variation of re-
sistance is required with applied volt-
age. The units are available in 5 cell
sizes and a variety of enclosures. Hav-
ing an unusually low shunt capacitance,
they are effective in r-f circuits. The
new line is designed to conform with
MIL and JAN specifications covering
shock, humidity, vibration, temperature
cycling, solder pot, and fungus resist=
ance.—International Resistance Co., 401
N. Broad §&5t., Philadelphia 8, Pa.—
TELE-TECH & ELECTRONIC INDUS-
TRIES,

Osciliosynchroscope

The Model OL-23 oscillosynchroscope
features 4,000 v. accelerating potential
and vertical amplifier bandwidth flat

from 5 cps to 10 mc. It has a sensitivity
of 0.15 v, peak-to-peak, per in., and
triggered or recurrent sweeps from 0.1
nsecs per centimeter to 0.011 secs per
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centimeter. Video delay line enables
observation of rising wave {ront of
pulses. A built-in generator produces
output iriggers from 50 to 5,000 pps.
A continuously variable delay circuit
allows the sweep to be delayed from
the triggering source by 5-10,000 psecs
under any triggered condition. Ampli-
tude measurement can be made by
square  wave  calibration  voltage,
0-100 v, with 5% accuracy. Sweep
controls are calibrated for time meas-
urements to the same accuracy. Me-
chanical features include a machined
aluminum bezel, and illuminated ruled
screen, and an interior cooling blower.
The instrument is supplied for a
115/230 v. operation at an input of 300
watts. Height, 1534 in., Width 13%
in.,, Depth 22 in-—Browning Labora-
tories, Inec., 750 Main St., Winchester,
Mass.—TELE-TECH & ELECTRONIC
INDUSTRIES.

Shorting Switch

A new hf shorting switch for two-
wire open iransmission lines with 12 in.
spacing has recently heen introduced

which can be used for short circuiting
two or more frequency tuning stubs,
shorting transmission line accept-reject
circuits, or grounding high voltage ac
or dec circuits. The Steatite-insulated
shorting bar is controlled by a low volt-
age de motor with limit switches and an
electro-mechanical brake that stops the
motor instantly at the end of a stroke.
The mechanical motor-switching arm
link disengages automatically so that
the switch can be hand operated in the
event of power failure. The unit is con-
servatively rated to handle 30 kv wire-
to-wire or 15 kv to ground.—Trylon
Tower Div.,, Wind Turbine Co., West
Chester, Pa.—TELE-TECH & ELEC-
TRONIC INDUSTRIES.

Subminiature Resistor

Type 16, a tiny 0.1 wati resistor, can
be non-inductively wire-wound in any
value to 150,000 ohms. Closer than 1.0%

o - g

_AC?U-M SIZE

tolerances are available; and, when im-
pregnated with Shalleross BX, the
type 16 will withstand prolonged high
humidity; less severe applications re-
quire lacquer. The unit is mounted
either by its radial wire leads, or by an
axial No. 2 clearance hole in its steatite
bobbin.—Shalleross Manufacturing Co.,
Collingdale, Pa. — TELE-TECH &
ELECTRONIC INDUSTRIES.

JOHNSON '
INSULATED SHAFT COUPLINGS...
Ideally Suited for Electronic Application

n ,.fluc'ty;e"c'l | of high' qu‘dl’-’

“ity, low loss insulation,
~ JOHNSON shaft couplings
_are precision machined, and
edch is capable of many
thousands of operating cycles

without failure due to fatigue. -

Voltage ratings are DC
“breakdown” degraded in
accordance with good en-
gineering practice.

104-250—Steatite insulation with hubs
mounted on phosphor bronze springs,
Coupling may be used to compensate for
minor shaft misalignment. Hubs drilled for
Va' shafts and equipped with two sets of
hardened set screws. Ratings: torque 48
inch/ounces with 1° back lash; voltage,
4,000; capacity, 1.4 mmf.

104-251—A larger version of 104-250
for %" shafts, Voltage breakdown ex-
ceeds 8,000; capacity 1.75 mmf., torque
84 inch/ounces with 1° back lash. Avail-
able for V4" shafts as 104-2571A.
104-252— A rigid coupling for Y4" shafts
tested for 128 inch/ounces torque. Glazed
Steatite insulation, capacity 1.6 mmf.,
breakdown voltage 7,000.

104-264 —Phenolic insulation rated at
750 volts DC. Brass nickel plated hubs
drilled for 4" shafts and equipped with

dual set screws. Torque rating approximately 50 inch/ounces with 1° back lash. Capacity

1.4 mmf.

104-267 — A coupling for extremely high voltage applications. Equipped with corona shields and

Steatite insulation, breakdown voltage exceeds 20,000 volts. Universal joint type hubs drilled
for pins and furnished with socket head screws, coupler will compensate for considerable mis-
alignment of shafts. Breaking strength exceeds 5 foot/pounds, free play less than 3.0°. Capacity

3.5 mmf.

104-268—A true universal joint type coupling capable of smoothly transmitting large torque
valves thru %" shafts angularly displaced as much as 45°. Breaking strength exceeds 7 foot/
pounds with free play less than 3°. Hubs equipped with socket head screws and drilled for pins.
Steatite insulated; breakdown voltage 7,500, Capacity 6.0 mmf.

For complete pricing and descriptive data on these and other types of JOHNSON
shaft couplings, write for your copy of General Products Catalog 973. If you
have problems involving special shaft couplings, we will be happy to furnish

CAPACITORS, INDUCTORS, SOCKETS, INSULATORS, PLUGS, JACKS, DIALS, AND PILOY LIGHTS

208 9SECOND AVENUE SOUTHWEST +

specific information and quotes on production quantities.

E. F. JOHNSON COMPANY

WASECA, MINNESOTA
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MINTATURE

 Standard
and Special

Transformers
engineered to
| your requirements

INQUIRIES AND SPECIFICATIONS
RECEIVE PROMPT ATTENTION

MOLDED

HERMETICALLY SEALED OIL-FILLED

TOROIDS

$4,000 Fellowship for
Young Engineers

A $4,000 fellowship, one of the largest
of its type, was recently announced by
President Deane W. Malott of Cornell
University. The award will be made
each year after 1953 to encourage ad-
vanced study for young engineers
whose talents mark them as future
leaders in science and engineering.

According to the donor (Ford In-
strument Co., Long Island City, N. Y.),
winners will have complete freedom to
study in any branch of electrical or
mechanical engineering, engineering
physics, or mechanics and materials.
The fellowship will bear the name of
Hannibal C. Ford, retired founder of
Ford Instrument Co.

Radio Newsroom Study

The National Association of Radic
and Television Broadcasters is for-
warding questionnaires to all AM and
independent FM broadcast stations in
the United States to determine current
trends in news-gathering, editing, and
broadcasting.

Processing, correlation, and interpre-
tation of the findings will be conducted
by the NARTB research department
under the direction of Richard M. Al-
lerton, department manager. The ques-
tionnaire is divided into two sections,
one is heing directed to the station
manager, the other to the news director.

As We Go To Press . ...

Meetings Related
to WESCON

Several meeting having interest
related to WESCON will be held in
the San Francisco Bay region around
the time of the big meeting (Aug.
19-21). These include:

Aug. 17-18: Communication sym-
posium on the Berkeley campus of
the U. of Calif. It is jointly spon-
sored by the University Dept. of En-
gineering, Office of Naval Research,
and IRE Professional Group on In-
formation Theory.

Aug. 18-19: Joint Electron Tube
Engineering Council meets at the
Mark Hopkins Hotel, San Francisco.

Aug. 19: Survey of magnetic tape
recording sponsored by the Audio
Engineering Society, National Short-
hand Reporters Assoc., and Federal
Court Reporters.

A special exhibit of historical elec-
tronic items relating to engineering
developments in the West will be on
display for the first time at Stanford
Research Institute.

In Los Angeles, a classified sym-
posium will be held by the IRE
Professional Group on Airborne
Electronics. It will follow a similar
meeting at UCLA jointly sponsored
by the Research and Development
Board and the U. of Calif.
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Vartable Inductors
(Continued from page T9)

reduced. This reduction is propor-
tional to the permeability of the core
materials. Fig. 1 also shows that a
greater variation in (i) is obtained
when using higher permeability ma-
terials.

The first step in the design of a
miniature inductor is the selection
of proper material, which may have
1o be machined in order to obtain the
desired shape. Powdered iron, if that
be the material chosen, requires spe-
cial care in machining since it is a
soft abrasive material. It has been
found that carbide tipped drills are
excellent for drilling holes in this
material since regular high speed
drills dull very rapidly, and are
therefore not suitable for this type
of work., For cutting and grinding
a small abrasive wheel may be used
very effectively. The particles result-
ing from the grinding process must
be immediately removed from the
atmosphere before they have a
chance to settle on any part of the
machinery. Since these particles have
abrasive properties they will damage
the machinery unless proper pre-
caution is taken. By attaching a
large vacuum hose to the work it is
possible to draw the dust away as
soon as it is formed.

Use of Ferrite

The core material mentioned thus
far is limited to powdered iron. By
using the new ferromagnetic mate-
rial know as ferrite5 8 which pos-
sesses a much higher permeability as
compared with powered iron, it has
been found that the volume of the
inductor may be reduced as much as
7009, while at the same time in-
creasing the @ of the coil by 2009".
These figures for reduction of vol-
ume and improvement of Q are typi-
cal at low frequencies in the vicinity
of 100 kec. For higher frequencies,
the gain is not at great. Manufactur-
ers have been developing ferrite for
high frequency application, and this
material may be available in the near
future®, Presently there are many
types of ferrite available,® with each
possessing a special property which
makes it superior for a particular
application. Although ferrite is ex-
tremely difficult to machine, it can
be readily molded into the desired
shape. The use of molding techniques
enables the ferrite cores to be pro-
duced economically. A comparison is
shown in Fig. 2 between a ferrite
core coil and a powdered iron core
coil of the same construction and
volume,

{Continued on page 188)
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THE PROBLEM
TO CONTROL AN INACCESSIBLE PART

The designer of the unit pictured below was faced with the
problem of providing an economical method of operating an
inaccessible rotary switch from a convenient point outside the
unit. The control linkage had to have a minimum degree of
“backlash” and had to be run around a 90° turn. The designer
considered the many ways in which the control set-up could be
done and finally decided on

THE LOW-COST SOLUTION

AN S.S.WHITE REMOTE CONTROL FLEXIBLE SHAFT

By using an S.5.White remote
control flexible shaft, the de-
signer was able to control the
switch with a single part which is
easy to install, requires no align-
ment, and needs no attention
once installed. As a result, he was
able to make substantial savings
in manufacturing and assembly
costs with full assurance that the
flexible shaft would fully meet his rigid service specifications. Why
not discuss your remote control problems with S.8.White engi-
neers. Their helpful advice and cooperation will show you where
you can make similar savings.

Up-to-date Flexible Shaft Information —
This 256-page flexible shaft handbook will be sent free if
you request it on your business letterbead. It contains full
facts and data on flexible shaft selection and application.

oNe
'mecfé/m&mbusmuu DIVISION

BENTAL MFG. €0, @ Dept. 2, 10 East 40th St.

NEW YORK 16, N. Y.

Western District Office * Times Building, Long Beach, California
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KAHLE MACHINES

for Automatic Production of
TRANSISTORS
ELECTRONIC TUBES

[rom
Sub-miniature to Cathode Ray

Motre than forty years of precision-cngineering cx-
perience is built into the Kahle machines which are
supplied (o the electronics industry for general
purpose or for special purpose. Hundreds of production
problems have been presented to Kahle—in every
casc Kahle has designed and developed a machine 1o
produce vesults as specified. Kahle specializes in cquip-
ment for manufacturing sub-miniature, miniature,
standard, cathode ray, transmitting Lubes and trans-
istors . . . and other glass parts in limited quantity
for laborarory needs or for maximum production runs.

Htustrated ar right and below are a few representative machines: (1)
MODEL 2148, Automatic Lead Wire Welding Maching; (2) MODEL
2179, Automatic Button Stem Machine; (3) MODEL 1384, Sub-
miniature Button Stem Machine: (4) MoODEL 2185, CR Tube Combi-
nation Neck Cuuting and Neck Splicing Machine.

Write Kahfe now for fufl details ﬁ ﬁl
a EENGlNEERING COMPANY

1313 SEVENTH STREET MNORTH BERGEN,N. J.

» + + fans and blowers tailor made
and custom fitted to meet your cool-
ing requirements.

Air Marine ingenuity of design and
highly trained staff guarantees a prod-
uct of superior engineering, output,
ruggedness and durability.

As mentioned previously there are
two basic methods available for
varying the value of inductance, i.e,
variation of the number of turns or
the effective permeability. A design
is shown in Fig. 3 in which the in-
ductance is varied by changing the
number of fturns. This is accom-
plished by shorting out any given
number of turns by means of the
threaded bhrass shorting cylinder,
which can be turned in either direc-
tion thereby increasing or decreas-
ing the number of turns. Shielding
5 accomplished by means of a pow-
dered iron cylinder which is placed
over the inductor and attached to
the shorting cylinder. This powdered
iron cylinder not only serves as a
shield but also increases the induc-
tance and the value of Q. This in-
ductor has an inductance range from
0.70 to 1.41 ph, with a Q variation
from 76 to 138 as shown in Fig. 4,
where Curve A shows the change in
Q, and Curve B the change in in-
ductance as the number of turns are
varied. The reason that the plot of
inductance appears essentially as a
straight line, rather than a parabolic
curve, is that a very small percent-
age of the total number of turns
were used, and thus only the lower
portion of the entire curve is shown.

Changing Permeability

Another method used for varying
inductance is by changing the effec-
tive permeability. A design for one
method of accomplishing this is
shown in Fig. 5. In this design a
powdered iron core %g¢ in. long by
1% in. in diameter was chosen, a slot
of 36 in. wide by 4% in. deep was
then cut in the cylinder and the coil
was wound in this slot. By thus
placing the coil it is effectively im-
bedded in the powdered iron, there-
by providing two distinct advantages.
First there is inherently good shield-
ing, and secondly the form factor of
this configuration is such that it pro-
vides an inherently high effective
permeability (') and generally a
high value of Q. A powdered iron
cylinder with a screw attachment
that can be turned in either direction
is placed over the slot, thereby cov-
ering either the entire slot, or any
portion of it desired. By moving this
cylinder over the slot the air gap is
varied, thus changing the effective
permeability and the value of in-
ductance. The results obtained with
this design as the air gap is varied
are shown in Fig. 6 for both a ferrite
and a powdered iron core. As men-
tioned previously the higher the
permeability of the core material the
greater the variation in the value of
inductance. This is graphically de-
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picted in this figure, which shows |
that the ferrite material, which has
a much higher permeability than
powdered iron, also has a much
greater variance. For both these ma-
terials the value of @ is fairly con-
stant over the entire range, the Q
for the powdered iron being about
30 and for the ferrite material about
110.

The amount of coupling between C
two adjacent unshielded coils at PRECISION wire wound RESISTORS
varying distances is shown in Fig. 7 _ - . : i
for both a conventional coil and a | | A

coil wound in a slotted powdered | *® e 0 surpass
a [

/| 1 - MIL-R-93A specs!
HELICAL COMH & i i J L]
WOUNO ON ! v s |
[ THREADED | 3 1 : '- i
POWDERED COIL WOUND ON E o :
IRDN CORE A SLOTTED 7
i POWDERED
’J{'/ r,_t__ IRON CORE - ‘

20 30 40 50 60 70
TEMPERATURE - ¢°

=4

=]
3

it

=)

from every angle ...
the TOUGHEST CONDITIONS

PERCENT GHANGE (M INDUCTANCE

Fig. 8: Total temperature coeffitien

iron core. It is seen that there is less
coupling between coils when the coil
is wound in a slotted powdered iron
core rather than in the conventional
way. When the powdered iron sleeve
completely covers the coil in the

Production line ruggedness
with hair-line accuracy !

You can be sure once it's mounted
...itstands up for good!

One of the largest sample

slot, as in t_he maximum induc_tanc.e o . | departments in the country!
case, there is zero coupling which is o ~ Prompt delivery of samples to your

as expected.

The percent change in inductance
due to temperature variation is
shown in Fig. 8 This is an overall
comparison of the two designs dis-
cussed. The apparent percent change
in inductance is much greater for
the design that utilizes changing the

needs in approx. two weeks. Pro-
duction quantities in four weeks,

High standards of quality !

Whether for Commercial or
for Government equipment,
Reon Resistors are manu-
factured to the same rigid

MIL-R-93A Series

number Of turns than for the case specificoﬁons. RB15, RE16, RE1T7, RB'B, RB19
where permeability is varied. In the | = ' e Wattage Ratings :

first case the inductor was measured e ;ﬁELTEﬁgsi‘s?;,‘&Tf.';if;a;pi‘.;f;;?";’:; ?:, ’;t'f "é‘g‘.\; :/f/;‘::zww”;*”s.

at a much higher frequency for it is it A b Tolerance:

a low value inductor. It must be
borne in mind that the temperature
coefficient of the core material is a
function of frequency and as the fre-
qguency increases the temperature
coefficient also increases. The results
shown in this figure are partially
attributable to these phenomena.

MIL: 1% t0.1%
COM: 1% to .02%
Resistunce Range :

MIL: 1 ohm to 4 meg.
COM: 1 ohm 1o 10 meg.
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From -
Station Break
togFeature . ..

. the NEW

“BALANCED”’
SV Tripod

is doing a
whale of a job
every day!

“BALANCED"
TV TRIPOD
mounted on
3-wheel

o 3

We THREW THE book away and engineered

portable
¢ollapsible brand new “‘BALANCED".Tripod for every photo-
dolly graphic and video need. The result—a revela-

illustrated. tion in effortless operation, super-smooth tilt

and 360° pan action.

PERFECT BALANCE prevents mishap if the lock
lever is not applied. Quick release pan handle
locks into desired position. Mechanism is en-
closed, rustproof, needs no lubrication. Ten-
sion adjustment for Camera Man's preference,
Built-in spirit level. Telescoping extension pan
handle. We defy you to get anything but the
. smoothest, most efficient operation ocut of this
3 tripod beauty.

WE DESIGN and manufacture Lens

Mounts and camera equipment for

WE CALIBRATE LENSES . . . Precision “T" STOP CALIBRA-

TION of il type lenses, any focal length. Our method is
approved by Motion Picture Industry and Standard Com-
mittee of SMPTE. lenses coated for photography.

Special TY coating. :

WE RENT AND SERVICE
CAMERAS * MOVIOLAS *
DOLLIES . .

of 35mm and 1émm equipment available for rental.

16mm — 35mm and TV cameras.

FRANK C. ZUCKER ' o ¥

(i Aimers EQuipmen (O:

NEW YORK CITY |
LIF YOU WORK WITH FILM ..

It will pay you to get to know ws,
The country's foremost
professionals depend wpon our
portable, versatile, adaptable
equipment.

» Complete line

MITCHELL: Standard, Hi-Speed, BNC, NC, 1émm. Bell &
HOWELL: Standard, Eyemos. MAURER: 16mm

Shiftover, 4
Cameras. ARRIFLEX. MOVIOLA: Editing machines, Synchronizers.$

For broadcast studio master control and monitor switching of

avdio and video circuits . . . infercoms . . . telegraph
. compufers . . . many other applicafions.

Extreme flexibility. Fast and quiet switching

with low crosstalk level. Any group of setups

may be held intact while setting up others.

Provision for spot or remote control.

crossbar

For details of
this 1ruly Connects any of ten cir-

superior SW“’Ch, cuits in  horizontal plane
write te any of ften vertical.

JAMES CUNNINGHAM, SON & (0., Inc. DEPT. T-1 ROCHESTER 8, NEW YORK

Model 10X10

Parallel-Z Calculations
(Continued from page 93)

happens, no problem exists and the
construction proceeds in the normal
manner, Secondly, a simple auxiliary
construction can be employed when
the parallel tends to intersect that
portion of the cirele which is off the
paper.
_-}
Referring to Fig. 5, let OZ, be the
long vector, which lies outside the
_-)
20-in. diameter circle, and let OZ,
be situated such that a parallel
through Z, intersects off the paper
the circle which passes through Z,.
_—)
Lay off (—2Z,);i.e. extend OZ, back-
wards to the point where it inter-
sects the circle through Z,. Draw a
straight line through this point and
Z, and intersect it with a perpendi- -
_.}
cular to OZ, erected at the origin.
Let this point of intersection be
labelled P’,. It can be shown that P”,
lies on the straight line through Z,
and the inaccessible point P,, which
is required in locating Z,. Therefore,
P’, can be used in place of P, to es-
tablish this line. Since Z, lies inside
the 20-in. diameter circle, the second
part of the construction follows the
standard pattern.
There exists also a possibility that
Z, may fall outside the 20x20-in.

R

45 6 T g 0%

MULTIPLY ALL VALUES BY

Fig. 8: Problem in Fig. 3 solved on Keuffel
& Esser 359-31 polar-coordinate graph paper

area, while both P, and P, lie well
inside of it. This situation arises
when the two parallel impedances
are high-Q reactances which are
almost in resonance, so that the
resultant impedance is much larger
in magnitude than either component.
This fact does not interfere at all
with the procedure of (a) to (¢),
which should be carried out in the
regular manner, except that the final
two lines fail to intersect inside the
limits of the standard sheet. Since
their directions are available, how-
ever, the construction can be com-
pleted without much difficulty up
to a substantial magnification of
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|Z,/Z;|. Divide the intercepts of |

these two lines along the X-axis by
a suitable scale-factor, e.g. 5 or 10,
and translate the two lines to posi-
tions such that the new intercepts
are utilized and the two translated
lines intersect on the sheet. If the
scale factor is designated as “k” and
the point of intersection of the trans-
lated two lines is designated as Z'),
then the actual value of Z, is kZ',.
In other words, R, = kR’ and X, =
kX', where R', and X', are the com-
ponents of Z’; and are read off from
the diagram. Fig. 6 illustrates the
procedure.

It should be emphasized that the
need for the auxiliary constructions,
if any, is not at all inherent in the
“concentric-circle” method. They
are introduced exclusively for the
reason of keeping the size of the
sheet for a given accuracy to a
minimum, in order to realize con-
venience in use.

Graph paper substitules

Tt is possible to perform the “con-
centric-circle” construction on com-
mercial  polar - coordinate  graph
paper, provided that limited ac-
curacy is not objectionable. Steps
{a), (b), (c), are executed in the
same way as when using the special
graph paper of Fig. 2. But when Z,
is obtained, two lines parallel to the
R and X axes are passed through it
in addition, in order to be able to
read off R, and X, along these axes.
The effort of drawing two additional
lines when polar-coordinate paper is
used may be compensated in some
cases by having a direct indication
of the phase angle of Z, The prob-
lem solved in Fig. 3 is repeated in
Fig. 8 on Keuffel & Esser Co. No.
359-31 polar-coordinate paper to il-
lustrate how this paper can be util-
ized in this special application.

Since polar-coordinate paper is
ordinarily not manufactured in
sheets larger than 8%x11 in. (useful
area Tx10 in), only limited accuracy
is obtainable. It may be a very useful
substitute for the special graph
paper of Fig. 2, however, when it is
necessary merely to estimate the
effect of combining certain im-
pedances in parallel.

When the directions of Z, and Z,
are identical or opposite, the “con-
centric-circle” construction can not
be carried out in the standard form
because all construction lines co-
incide with the line on which Z, and
Z, are located. This phenomenon is
inherent in the special situation and
not the fault of the “concentric-
circle” method. Should Z, and Z,

{Continued on page 192)

another raypar first

Compare these features . . .

Wide range of impedances to cover all applications
Excellent Stability & High Gain

Micrometer core adjustment

¥ K K K

Compression moulded plastic base for auto radio and other
high temperature applications

% Individually tested and wvisually aligned and preset before
shipping

Send us your inquiries for delivery and quotations. Request our
free catalog and engineering handbook.

RAYPAR S

7800 WEST ADDISON STREET ® CHICAGO 34, ILLINOIS
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A RDE MANUFACTURING COMPANY
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MOLDERS OF THERMOPLASTIC AND THERMOSETTING MATERIALS

588 Eddy Street, Providence 3, Rhode Island -- Sales Representatives in Principal Cities

mallest practical sizes-
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SERIES 3550 — Parts 1 fo 12 °
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SERIES 3449 — Parts 0 to 42

FEED-THRU

SERIES 3660 — FT1-FT2-FT3
In over 50 other different insulated types,
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For Specific Details, Write
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High Dielectric Strength.
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A RDE MANUFACTURING COMPANY
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588 Eddy Street, Providence 3, Rhode Island --
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Sales Representatives in Principal Cities
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Use the
Rochester Electronics

DECADE RESISTOR

A handy, efficient, wide-range instru-

ment aof low cost, with design features

developed especially for determining

proper values in cothode, plate, PRICE . . $47.50
screen or grid resistors in oudio amp- Ronge, 10 ohms to 8.2 megohms
. N 2 Itiplier dials . . . Ac-
lifiers, tone contral circuits, RC and S:rucymvfl,};?n'e&/zfs. ' Preci-
Shockproof

LR networks in radio, TV or elec- sion resislors . . . >
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\ . J

ROCHESTER ELECTRONICS CO., INC., 18 Highland Dr., Penfield, New York

have the same phase angle, or differ
in phase by 180° in the case of op-
posite reactances, it is nbvious that
Z, will also lie on the line passing
through O, Z,, and Z,. Therefore, the
two-dimensional impedance plane is
reduced to a one-dimensional line.
In algebraic terms, calculation with
real numbers replaces calculation
with complex numbers. If Z, is in
phase with Z, = R, -I- jX_, or differs
from it by 180°, then it must be equal
to Z, = mR; -+ jmX , where “m” is
a real number. Therefore, the result-
ant of the parallel combination of
these two impedances is:
Zp — m/ (1 + m) (Rl '+‘ ]XL)

It may be argued that since the
calculation of Z, involves only real
numbers in this special case, there is
hardly a need for a geometrical
solution. There is a measure of truth
to this, but it is worthwhile to know
that the “concentric-circle” diagram
can be used to solve also the case of
two similar impedances connected in
parallel. Since in this category are
included the parallel connection of
two resistances, two inductances or
capacitances, and an inductance and
a capacitance, the occurrence of
“similar-impedance” cases is not in-
frequent.

Consirnction

The pertinent construction will be

described in connection with Fig. 7.

Let the line on which Z, and Z, lie
be designated as a. Choose another
line b, which has an arbitrary direc-
tion but passes through the origin,
and let the two parts into which it is
divided by the origin be considered
as b’ and b” respectively. Draw a
parallel to a through the point of
intersection of b” with the circle
passing through 7, and intersect it
with a parallel to b passing through
Z,. This is the point S. The line con-
necting S with the point of inter-
section of b and the circle passing
through any Z on a intersects a in
Z,, which corresponds to the parallel
connection of Z, and this particular
Z,. In principle it does not matter
which segment is made b’, and which
is made b". For a given pair of Z,
and Z., the point S may be derived
from either Z, or Z..

In general it is advantageous to
let b coincide with the R- or X-axis.
In this case, only two lines are re-
quired to complete the construction
when Z, and Z, are not pure resist-
ances or reactances. The parallel
combination of two resistances can
be solved by drawing only a single
line, provided b is allowed to co-
incide with the X-axis. Similarly,
the parallel combination of two re-
actances can be solved by a single
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line, provided b is allowed to co-
incide with the R-axis.

When Z; lics outside the 207 di-

-—>
ameter circle because OZ, is much
_9

smaller than OZ,, the line b should
be located such that it intersects two
of the four sectors of the circle pass-
ing through Z,. Also, accuracy is
improved when the point S is de-
rived from Z, rather than from Z..

The constructions in this section
are similar to the three-line nomo-
grams used to combine resistances or
reactances in parallel. However, they
do supply the resistance and react-
ance directly when Z, and Z, are
complex and in phase, which is not
true for nomograms.

The derivation of the ‘‘concentric-circle”
construction will be made available to inter-

ested readers upon written request on com-
pany letterhead.

REFERENCES

[. John L. Clarke: ““Graphical Solution of Im-
pedances in Parallel” (letter), Electrical Engi-
neering, January 1938, p. 41.

2. N. H. Barker: “‘Impedances in Parallel,” Elec-
trical Review (London); January 7, 1944; p. 20.
3. C. R. G Reed: “Impedances in Parallel” (let-
ter), Wireless Engineer, January 1951, p. 32.

NARTB Opposes
Senate Bill 1396

The board of directors of the National
Association of Radio and Television
Broadcasters has adopted a resolution
opposing the pending Senate Bill 1396.

The resolution contends that, if en-
acted, the bill would deny broadcasters
the privilege of open, competitive nego-
tiation to broadcast baseball games;
place Congressional authorization on
restrictive agreements denying to broad-
casters the right freely to negotiate for
broadecast rights with the owner on an
individual basis; deprive large numbers
of the public of the opportunity to see
baseball broadcasts—especially major
league games.

NEW FTL PRESIDENT

Major General Edmond H. leavey, U. §. A, [re-
tired} has heen elected president of Federal
Telecommunication Laboratories, inc., research
associate of International Telephone and Tele-
graph Corp. General Leavey, who has keen
corporafe vice president since he joined the
torporation, MNovember 1952, fills the vacancy
created by the recent death of Vice Admiral
Carl F. Holden.
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No. 1010 COMPARISON
BRIDGE. Self contained
— A.C. operated. ldeal
for laboratory and pro-
duction testing of re-
sistors, condensers and
inductors,

No. 10208 MEGOHM- | | =5
METER. DIRECT READ-
ING. Self contained —
A.C. operated, Electron-
ically reguloted supply,
! megohm to 2 million

megohms. i I-ﬁr e b
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TUBE VOLTMETER. A

50 megohm input im-

| pedance wide frequency
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- 19 specifications. :

‘ MILITARY PULSE TRANS-

| FORMERS. Constructed
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cations. Designed for

| optimum pulse perform-
ance,

MINIATURE AUDIO. Her-
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PRECISION FILTERS. 10
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FREED TRANSFORMER CO. INC.
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Single Sideband

(Continued from page 98)

DAS36 - 039 - SC - 1542239 - PH -
52-91-4202) by Hoffman Labs., Inc.,
a research and developmental sub-
sidiary of the Hoffman Radio Corp.
See Fig. 1. The basic circuit elements
of the converter are shown in the
block diagram, Fig. 2. The input to
the converter is taken from a re-
ceiver having a standard i-f fre-
quency between 445 and 465 xc. This
input frequency is then beat with a
local oscillator which produces a
converter i-f of 100 xc. As can be
seen in the diagram, the 100 Kc¢ is
then fed to three bandpass filters. One
of these selects the frequencies in
the carrier upper sideboard (100.01-
106 xc), a second selects the fre-
quencies in the lower sideband (94-
99.99 xc), and the third selects the
converted carrier frequency of 100
xc. The carrier reconditioning cir-
cuit amplifies the suppressed carrier
and builds it up to its original
strength. The reconditioned carrier
is then introduced into the lower
and upper sideband circuits, after
filtering, and the intelligence de-
modulated to be fed, through ampli-
fiers, to the carrier terminating
equipment. Another oscillator is
provided as a complete substitute
for the transmitted carrier. The os-
cillator may be used, under certain
conditions, when carrier suppression
at the transmitter has caused the
carrier to disappear altogether.

In the CV-157/URR(XC-1), the
upper sideband may ordinarily carry
six channels of teletype transmis-
sion, while the lower sideband car-
ries a voice circuit. An infinite num-
ber of other arrangements may be
used, such as facsimile and voice,
twelve teletype channels, ete.

AFE€ Cirenit

Key factor in the single sideband
system of communication is the pre-
cise control of the suppressed car-
rier since the upper and lower side-
band filters are extremely selective.
A shift in the carrier of 100 cps will
cause the output of the USB and
LSB filtering stages to drop by as
much as 30 db. In the CV-157/URR-
(XC-1), a phase comparison circuit
is utilized to actuate a drag cup
motor controlling the frequency of
the local oscillator. The circuit will
correct for carrier drift of as much
as =2 K¢ and will maintain carrier
accuracy within ==1.5 cps, Since it
is located at the end of the com-
munication system, the AFC circuit
will compensate for transmitter as
well as receiver frequency drift.

IR

...e fiest Slip Ring
Assemblies made for
bro Applications!

Minimum 1250 V.A.C. hi-pot factory test
Consistently lower cost

Solid, turned rings of coincd silver, platis
num-silver or gold alloys

Rings and lcads spot-welded together to ase
sure permanent connection

Molded in one piece for maximum insula-
tion, high dielcetric strength

Concentricity to .002” T.L.R.

Rhodium or gold plating over seolid silver
for hardness, low noise level, low coeflicient
of friction

@® Miniaturized to .023” (2 rings); .035" (3
rings) ; .060” (9 rings}; ctc.

o® & & 000

Eldec’s exclusive manufacturing process,
using special thermo-plastic or thermo-set-
ting materials, guarantees the outstanding
features you demand. 125¢ V.A.C. hi-pot
test...low cost...no shorting or rejects be-
cause of residual plating solutions. To date,
total rejects for all causes have been less
than 14 of 1%! Compare Eldec units with
any other type made. Feature by feature,
Eldec sub-miniature : .

Slip Rings are the
best you can buy.
Brush Assemblies for
Eldec Slip Rings are
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picture at top.)

SYNCHRO, RESOLVER AND
COMMUTATOR ASSEMBLIES

Eldec Units are available for synchros,
resolvers, computors, guided missiles and
other electronic applications.

WRITE TODAY...

for complete data. Eldec specializes
in  miniaturization and insulation
problems. We welcome your inquiries
and will work with your engineers on
the development of miniature units.
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ELECTRO DEVELOPMENT
COMPANY
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NEW YORK « ROCHESTER « BRIDGEPORT « HEWTON
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Interferometer
(Continued, from page 84)

diffracted into a first order. An aper-
ture following the third crystal passes
only the doubly diffracted first-order
ray of the heam transmitted by the
first crystal and the doubly diffracted
first-order ray of the beam diffracted
by the first crystal. The total path of
these twice-diffracted, once-transmitted
rays is similar to a parallelogram with
two very acute angles. A magnetic or
electrostatic field gradient across the
two paths produces a path difference
that is observable as a shifting of the
interference fringes.

Because the electron beam must pass
through three crystals, their thickness
cannot exceed a few hundred ang-
stroms, which makes the utilization of
naturally occurring crystals almost
prohibitive, Fortunately, it is possible
to grow oriented layers of metal by
evaporation on a foreign crystalline
subsirate. The process is known as
epitaxy.

Aligning and Tesiing

In the course of aligning and testing
the interferometer, two difficulties are
encountered. One is due to the use of
diffraction as a beam splitting mechan-
ism; the other results from the Iow
intensity of the exit beam. Interfero-
meters using diffraction hoth for beam
splitting and beam deflection are capable
of forming a higher-order fringe in a
non-monochromatic light. This “achros
matic” property is fortunate in that it re-
lieves the stringent necessity for power-
supply stability over long exposures of
the electron optical instrument. On the
other hand, it has the disadvantage of
limiting the application of the instru-
ment to problems in which the coher-
ence properties of the source are of no
interest. Consequently, the instrument
in its present form may hbe used for
wavelength determinations or field
gradient investigations, but may not be
used as an interferometric spectrom-
eter for the study of electron emitters.
Different interferometric arrangements
are necessary for the study of coher-
ence phenomena and are currently
being investigated.

The second difficulty, a very low
beam intensity, arises because only a
small part of the total beam diffracted
at each of the three crystals is utilized.
The initial intensity is limited by the
small apertures of the objective lens,
the fineness of the 50-micron mesh upon
which the crystal is mounted, and the
maximum temperature the crystal can
withstand. At maximum beam intens-
ity the electron optical parts could he
operated to give a direct electron opti-
cal magnification of about 700 diameters.
The resolving power of the instrument
under these conditions is limited to
fringe spacings of the order of 1000A
both by the electron optical system
and by the grain of the photographic
emulsion. :

(Continued on page 198)

10 mes. to 21,000 mes

Features:
Frequency Range 10 mc-21,
Single dial tuning to 1% accuracy
Spectrum Display variable from 250 ke-25 me
Frequency Marker for measuring frequency

differences of 0-25 mc

Supplied with 1-12 kme broad band attenuators
Automatic voltage selector for each tuning head
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Examine pulse spectrum of magnetron and klystrons

Measure noise and interference spectrum

Broad band receiver from 10 me to 21,000 me
Observe and measure harmonic frequencies of

transmitter

Measure signals separated by small frequency )

differences
Measure bandwidth of microwave cavities

Calibration microwave oscillators and preselectors

Write for Complete Catalog
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AUDIO MIXER

® Size—Only 2 1/16” x 1 13/16" x 1 1/16".

® No exiernal cables—connects directly to equip-

ment.
® Many other new exclusive features.

Low cost $ /95

U.S.A. LIST PRICE

ideal for use with Tope, Wire or Disc Recorders;
Amplifiers, Musical Instruments, etc. Separate gain
controls for mixing. Short lead lengths inside
shielded housing minimizes ''Stray Pickups''. No
bothersome projectians. Gain contral knobs located
directly '‘in line"" with inputs eliminafes confusian
in selection. Attractive brown finished case—nickel
plated accessaries. Write for details.
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MINIATURE 2-INPUT

Part No. 310 ‘‘Mini-Mix''—Phone Jack
inpuis with Phone Plug output fitting
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Part No. 320 ‘‘Mini-Mix''—Microphone
connector inputs and output mating with
standard mic connectors,

Canadian Representative:
Atlas Radio Corp.
560 King S5t., W. Toronto 2B, Canada
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Interpational Telephone and Telegraph Corporation

KELLOGG SWITCHBOARD AND SUPPLY COMPANY o

UNIFORM
DEPENDABLE RESPONSE

EXCEPTIONAL
CALIBRATION STABILITY

LABORATORY AND INDUSTRY—
PROVED PERFORMANCE

for precision sound measurements
and high quality recording

For more than sixteen years Kellogg Midget
Condenser Microphones have been serving In-
dustry and Research in sound measurements.
Ruggedly constructed and humidity-proof, this
microphone fully satisfies the exacting require-
ments of Laboratories for reliability and accuracy.

Users include government laboratories, universi-
ties, audio development laboratories, sound stu-
dios, and industrial plants manufacturing sound
equipment.

Write to Dept. 46-H today for full information

Sales Offices: 79 W. Monroe St., Chicago 3, Nl
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Western
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San Francisco,
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The original photographic record of
interference showed 154 fringes with a
mean spacing of 16530 angstroms. By
using a light-optical analogy, the dif-
ference between the two paths in the
electron interferometer was calculated
to be of the order of 6000 wavelengths,
This preliminary value indicates that
previous evaluations of the length of
the electron wave train, based on
diffraction experiments, should be ex-
tended by a factor of 30.

Cellular Construction

A novel approach to the problem of
connecting components and tubes to
printed circuitry has been proposed by
Dr. P. J. Selgin of NBS. It is a solder-
less assembly method using small re-
placeable units without plugs or con-
nectors. The individual molded cells are
7% in. high, 15 in. wide, and ¥ in. thick.
Fach has three contacts, one on top and
two on bottom, and contains one or two
resistors, capacitors or inductors.

The cells are grouped together in
building blocks, each block comprising
two tubes and 12 cells held in a coms-
pact bundle by a screw and spring
contact assembly. The cells’ bottom
terminals are held in firm contact with
the printed circuit pattern by the pres-

“eeliular’

details of
technique being investigated for Navy fo make

Fig. 8: Closeup shows

equipment more compact, reliable, simpler

sure applied to the top terminal of each
cell by the spring contact when the
screws are fastened to the printed base
plate.

The two-tube block is considered an
optimum-sized subassembly. They are
rugged, easy to handle, potentially in-
expensive and measure only 2% x 1 =
134 in., exclusive of tubes. Any num-
ber of blocks can be mounted on a base
plate of sufficient area. Simple replace-
ment by loosening a few screws facil-
itates maintenance. An experimental
nine-tube cellular circuit has been con-
structed at NBS and appears to confirm
the practical possibilities of this type
of construction.
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Frequency Deviation

(Continued from page &5)

components are not critical, but stable
elements reduce maintenance prob-
lems. The dc bridge resistors in the
indicator circuit are of adequate wat-
tage and sufficiently well ventilated to
avoid changes in resistance from over-
heating. The tank coil in the plate cir-
cuit of the first stage is set to resonate
at the center or reference frequency
and bhas a @ of about 60 when adjusted
on a meter external to the circuit.
The quadrature-grid tank coil alsc
resonates near the center freguency
and has a @ of 100 when measured out
of the circuit. Because the guadrature
tank determines the reference fre-
guency of the deviation meter, it is
enclosed to protect it from harsh han-
dling and from being overheated by
neighboring power resistors, -

The circuit has two inherent disad-
vantages: (1) Because the current flow
in the grid of the first 6BN6 is limited,
the Input impedance of the meter va-
ries with the level of the input signal
and has a minimum value of about
10,000 ohms. This relatively large mini-
mum is generally acceptable, but a
low-output impedance driver, such as
a cathode follower, may be used when
necessary as a buffer between the sig-
nal source and the deviation meter,
(2) Like many other discriminators,
the NBS unit shows considerable in-
teraction between discriminator ad-
justments. This often requires a tedious
and prolonged initial aligning proced-
ure; however, the operation need be
performed but once when the meter is
to be used at one fixed frequency.

One of the NBS freguency deviation
meters was used during a 1600-hour
continuous life test to determine the
difference between the local and signal
oscillators in two 30-mc receivers. At
the conclusion of the examination the
deviation meter showed a change of
less than 200 cycles, which was prob-
ably due to changes in the crystal
oscillators of the receivers. No adjust-
ment to the deviation meter was neces-
sary after the initial calibration,

Tuner Parts Packed
in Moth Buills

Motorola, Inc,, Chicago, packs silver-
plated component parts of r-f coaxial
tuners in the home variety of paradi-
chlorobenzene moth balls during the
pre-assembly period because lacquer
coating and tarnish interfere with effi-
cient induction-heater soldering.

To keep the parts free from fungus,
tarnish and sulphur bearing atmos-
phere, the parts are stored in the pro-
tective vapor, Then, parts and moth
balls are transferred to an operator’s
“pick-box"”. By keeping the parts thus
in moth ball vapor until the many
soldering operations are performed, the
necessity for replating the tune cavi-
ties for appearance is entirely elim-
inated. The protective lacquer is ap-
plied after soldering and assembly.

%— for the fl_rs_t_ time

KELLOGG
magnetic
impulse counter

It’s simple! It saves space! It saves money!
. . . Actuated by electrical impulses, the
Kellogg Magnetic Impulse Counter per-
forms the counting and marking function
of a chain of 10 io 20 relays or of a two-
magnet ten-point stepping switch, in less
space and with top reliability! It has a
wide application in many fields—from
industrial control to any system where
trains of impulses, such as generated by a
telephone dial are to be counted. :

® The long life normal fo relay
equipment !

® Occupies the space of only
two telephone relays!
Operates over the same
wide range of pulse ratio
and frequency as a chain
of well-designed count-
ing relays!

seas An Associate .ai International
Telephone: and Telegroph Corp.

KELLOGG: SWITCHBOARD AND SUPPLY COMPANY

KELLOGG SWITCHBOARD AND SUPPLY COMPANY
79 West Monroe St., Chicago 3, lIl. Dept. 44.H

GET THE

FACTS —
‘ cbc‘)i],#opq Please send me com- NAME
TODAY ! plete information re- COMPANY.
garding the Kellogg ADDRESS,
Impulse Counter.
CITY. STATE

“Gomplete Radar

Test Facility”

Multi-Purpose X Band Test Equipment

Displays supplied spectra from 8.5 to
10. KMC on a 3" CRT

Delivers CW, square wave, FM, or pulse (1, 5or

Spectrum Analyzer %
Signal Generator 3 10 zs) modulated RF, 8.5 to 10 KMC up to 25 MW

Measures average power of CW or pulsed
RF, external or internal, from 8.5 — 10.5 KMC

Measures applied RF from 8.5 — 10.5 KMC
to .1% accuracy.

All major units plug in, 17" x 10%" = 13”. 45 lbs.

Power Monitor

Frequency Meter 3
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CONTINENTAL NOBLELOY
RESISTORS

s METAL FILM

¢ LONG LIFE
STABILITY

o SOLDERED
CONTACTS

e GOOD FREQUENCY
CHARACTERISTICS

o RESISTANCE
RANGE 1 OHM
TO 30 MEGOHM

e 2, 1, 2, AND
5 WATT RATINGS

X5-5 WATT

X2-2 WATT

e 2%, 1% AND
5% TOLERANCE

o WRITE FOR
FURTHER DETAILS

X% |
| % WATT

IN AVE. RISV LI CLEARWATER 1-6500

AUTOG AN =
Aatradizally ol X7 o o

The Moseley Autograf —a precision, portable graphic recording instrument—
plots transistor, diode, vacuum tube, magnetic amplifier and similar charac-
teristics quickly, accurately, easily. The Autograf pens records on standard
8'2"x11" graph paper. Scales: from 0-5 millivolts up to 0-100 volts both axes.
Sensitivity—200,000 ohms per volt. Self-contained, weighs but 35 pounds.

=MOSELEY-=

WRITE: F. L. MOSELEY CO., 1325 N. FAIR OAKS AVE., PASADENA 3, CALIF.

Potentiometers
(Continued from page 90)

Fig. 6a shows the corresponding low
goniometer curve,

It is to be noted that in the de-
termination of a normalized goniom-
eter curve, the slope of the nor-
malized curve is largely dependent
upon the shape of the linearity error
curve in the region of maximum er-
ror. It can be seen by examination
of the linearity error curves for the
two potentiometers (Fig. 2B) that in
the case of curve “B,” pronounced
points of greatest error are exhib-
ited, while curve “A” is flatter
throughout and shows no outstand-
ing point of maximum error. When
making calculations for a normalized
goniometer curve for potentiome-
ter “B,” the pronounced points of
greatest error may be missed if too
few check points are used. This
would result in a sharply declining
normalized goniometer curve which
would indicate a less accurate ob-
served linearity error. On the other
hand, inasmuch as there is no pro-
nounced point of greatest error in
curve “A,)” linearity error calcula-
tions for this potentiometer could use
fewer check points, and still provide
reliable results because of the
greater flatness of curve “A”

Normalized Curves

Note that the normalized goniom-
eter curves “C” and “D” in Fig. 3
lie close together, as do “E” and
“F” in Fig. 4. As might be expected
curves “E” and “F” are considerably
higher than “C” and “D.” The curves
in Fig. 4 are for potentiometers with
higher resistance (50,000 ohms ag
against the 25,000-ohm potentiome-
ters plotted in Fig. 3); thus the ra-
tio of linearity error to resclution
error is much higher, and corre-
spondingly the normalized goniome-
ter curves are higher. Another pos-
sible factor is the differences en-
countered due to variation in re-
sistance and core wires, since the
two pairs of potentiometers were
wound from different spools of wire.

An example in which the normal-
ized goniometer curves from two ap-
parently identical potentiometers do
not lie very close together is found
in curves “G” and “H” in Fig. 5a.
This again can be explained by the
ratio of linearity error to resolu-
tion error. Note that in Fig. 5b the
linearity error of potentiometer “H”
is about 10 times as great as that of
potentiometer “G"”: also, curve “G”
is slightly more jagged than curve
“H.” Thus, “H” has a much higher
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ratio of linearity error to resolution
error and a correspondingly higher
goniometer curve. Likewise, in com-
paring the linearity error curves of
“H” in Fig. 5b and “J” in Fig. 6b,
both have the same general shape,
but “J” is much more jagged. Obvi-
ously, “J” has a large resolution er-
or; hence its normalized goniome-
ter curve (Fig. 6a) is lower than
that of “H.”

Laboratory Tests

A laboratory test was made on
several 24-point linearity error
curves, and the results indicated
that fair predictions could be made
as to what shape the normalized
goniometer curve of a particular po-
tentiometer would take. It was con-
sidered that this procedure might be
useful in determining which poten-
tiometers should be checked at more
points in order to obtain a good es-
timate of their linearity errors.

Of particular interest is the over-
all picture developed from this re-
search. This picture is perhaps bet-
ter displayed in the form of a group
of six curves encompassing the re-
sults obtained from the approxi-
mately 3000 linearity error calcula-
tions made during the course of the
investigation. Use of these - curves,
shown in Fig. 7, offers for the first
time a method of predicting accu-
racy of linearity error calculations.
Their use also enables a reasonably
accurate estimate of the percentage
of potentiometers which will fall
within linearity error requirements.

For example, using the curves
shown in Fig. 7, it is seen that if
each of a group of potentiometers
is checked at 80 points, 959 of the
calculations made will show an ob-
served linearity of at least 819 of
the true linearity error; if just one
potentiometer were checked, the cal-
culation would have 95% chance of
showing an observed linearity error
of at least 81% of the true linearity
error.

Number of Check Poinis

In all probability, the greatest
value in the use of the curves shown
in Fig. 7, will be to determine the
number of check points necessary to
use in observed linearity error cal-
culations in order to assure the fact
that any group of potentiometers
will exhibit linearity characteristics

set forth in different specifications. Nome fite
For example, a specification requires Company
the potentiometers for a control sys- Address
-+ i i :
tem have a *+0.5% linearity error; City Zone State
(Contlnued on pa‘ge 202) 6N ' ol N W N NP N NN N BN N SN B N N O W R S G B S O A S S O N U O N R N O N S A N 6D SN e

meeting |
Military and Manufacturing
Needs with DEFLECTION YOKES

and
ELECTRONIC
COMPONENTS

PRIME ‘and SUB-CONTRACTORS are
invited . . . to send specifications
for quotation, or for information on
our facilities.

Our new, enlarged plant enables
us to add customers who need
deflection yokes or other elec-
tronic components for military and
manufacturing operations.

We invite your inquiries.

LR MYy Coy I

RADIO and TELEVISION COMPONENTS
7 Madison Street, Fennimore, Wisconsin
PHONES: Office 270 — Purchasing Dept. 271

NOW AVAILABLE!

| 'l'hls NEW Boonton Rudlo Catalog ".l“

40 pages of detailed information
and specifications  describing  our
complete line of precision electronic
laboratory test equipment.

Send for your free copy today

Q METERS

ax CH!CI(EI!S
RX METER

G METER

SIGNAL GENERATORS
o FM-AM
» Aircraft Navigation

UNIVERTERS
ACCESSORIES

.-l BOONTONRADIO
BOONTON - N-J- U5 A: WJ&B‘:‘Z

GENTLEMEN :
Please send me u copy of MEW Cololog )"

© 2O R B

.‘----Q-Q--g-ﬂ.
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lamaine . QO
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GROUP T — Minimuym Equipment consists
of encoders, color bar, bursi, sub-carrier, sync

;
TELECHROME’S NTSC “COLOSSUS™

Based upon solving many
color TV problems we have

. evolved the NTSC Colossus —
a unit specifically designed to
enable the Industry to embark
promptly on ecolor programs
by acquiring color equipment
as required.

generators, phase equalizer, and inci
power supplies, % ' incidental

GROUP 2— Additional Equipment includes
flying spat picture generafor and gamma ampliliers;
‘permits encoding of 35 mm color slides.

GROUP 3 — Complste
complete decoding anc[fJ tri- ;

ampiifiers and syne
transmitter. NG separat

America’s leading Radio— TV organizations

are now using Telechrome equipment. Auipment contains

color display, videg

Write or phone for information— and delivery or, picture and sound

84 MERRICK ROAD, AMITYVILLE; N. Y.

FUNGUS-PROOE
NYLON

LACING CORD and
FLAT BRAIDED TAPE

Mold and micro-organisms need no longer impair the effici-
ency of the lacing cords and tapes used in your electronic
equipment. For Heminway & Bartlett’s Nylon Lacing Cords
and Tapes are fungus proof! They have high abrasion resist-
ance and low moisture absorption. Their finish has the desir-
able malleability of wax and is non-toxic to humans. Samples
gladly sent on request.

MEETS
ARMY, NAVY,

and Sales Offices: Chicago, Boston, Philadelphia, St. Louis, Cincinnati, San

The Heminway & Bartlefl Mfg. Co,, 500 Fifth Avenue, New York 36, N. Y.

Francisco, Charlotte, Gloversville. Foreign Agent: Turner, Halsey Co., Inc.,

CIVILIAN 4Q Worth St., New York, N.Y. Cable Address: THECOTEX

"SPECS"”

HEMINWAY:BARTLETT

also, because of cost problems, it is
desired to have as small amount of
rejects from the purchaser as pos-
sible. Examination of the curves
shows that if 90 points are checked,
98 per cent of the potentiometers
that have observed linearity errors
of 20.49% (80% of 0.5%) will have
a true linearity error of =035 or
better.

The curves shown in Fig. 7 have
been reproduced with a sufficient
degree of accuracy to provide a us-
able statistical reference. Their
proper use should save production
engineers considerable time in as-
certaining the accuracy of linearity
error as calculated from any pre-
determined number of check points.

Error Values

Generally speaking, results of this
investigation indicate that linearity
error values, as calculated from
point-by-point data, are far less re-
liable than is generally believed,
because usually too few points have
been checked. In many instances it
has been common practice to use
only from 20 to 50 check points to
calculate linearity error. Results of
the investigation just completed
show that when this small a num-
ber of check points is used, the re-
sulting calculated linearity error
may be only 50% to 65% of the true
linearity error. This is particularly
well illustrated by curve “B” in Fig.
2a, curves “C” and “D” in Fig. 3,
and by curve “G” in Fig. Sa. Be-
cause of these findings, the conclu-
sion has been reached that if the
calculated linearity error is to re-
main within 10% of the true linear-
ity error, approximately 250 check
points must be used in the calcula-
tions. '

RECEIVER NO. 10,000

Hammarlund Manufacturing Co., Inc., New York,
recently completed the final fest on the
10,000th SP600 professional communications
receiver, The widely-used unit has been incor-
porated in many famous installations since
1950—such as the Presidential Communications
Car, the Voite of America, at MARS headquar-
ters, and at the National Bureau of Standards.
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Economical Eftched
Circuit Method

When small quantities of etched cir-
cuit boards are manufactured, the ini-
tial layout by the draftsman often proves
to be the major expense involved,
Under conventional procedures, a copy
of the etched board is laid out at two
to three times scale. Varying widths of
conducting lines, eyelet holes, and other
terminal arrangements are laid out on
standard ink drawings. Besides being
expensive, these drawings are difficult
to change in case of drafting error or
circuit modification,

To reduce this cost preliminary to the
preparation of silk screen or photo-
etching negatives, Kalbfell Laboratories

Draftsman makes a change in the masier
“drawing” wvsed 1o produte etched boards by
simply aftaching another piece of black tape.

of San Diego, Calif., has developed a
“tape and glue” layout method for
producing master “drawings.” First the
board is laid out roughly with pencil on
heavy white cardboard. Various con-
ducting lines are marked on the board
with electric black tape. Printed ter-
minal and eyelet holes are glued to the
board at the indicated points. The
process is rapid, and changes are easily
made. Then the board is reproduced in
black ink on white paper by photo-li-

Lomparison of sample etched board with master
layout made with tapge and glued-on terminals.

thography. The black taped lines are re
ported to be of more consistent den-
sity than those obtained with ordinary
drawing inks,

Etched boards produced by the nowvel
system are used in a number of Kalb-
fell instruments bearing the “Kay-Lab”
trademark. Included among these are
the firm’s Micro-Miker, Decade Ampli-
fier, and Digital Attenuator.

Complete, Competent

AND ANTENNA
ERECTION SERVICE
E.T.S.

; * EXPERIENCE—ETS has years of experience in the tower
1 erection field. Their record includes the ereciion and
installation of all type AM, FM, TV, micro-wave,
and communication towers of all kinds . . . through

] the United States . . . lurge jobs and small jobs

U by .« . all handled with skill and satisfaction,

i # EQUIPMEMT—ETS has o complete line of equipment

hY to handle your job, manned by skilled workmen

s : with proper engineer supervision. This assures you

e ] satisfaction, speed, and highest quality werkmen-

il ship.

* DEPENDABILITY—ETS has an enviable record of de-
pendability. The ability to handle every detail of g
job from planning to fina! completion including an-

: tenna mounting and coaxial cable installation is

eedbys extremely desirable from your standpoint,

For your tower erection needs ca.l on ETS., Phene

us direct or have your contractor or supply house

confact vs.

. HERE'S WHY YOU SHOULD CALL

Free brochure sent on request.

Tower instailation illustroied bere is siation WSAU, Wavsaw, Wisconsin

P

RICAL TOWER SERVICE, INC.

P. 0. BOX 1205 —_ PEORIA, ILL. — PHONE: PEORIA 3-9846

installation and erection of all type towers—MNe finer service available
—eanywhere.

‘EE b
high-precision thermistors L

Whether you use these temperature respon-

sive resistors in standard or speeial models,

vou can be sure of this. They'll match your
needs for resistance values, size, temperature
coeflicient, mountings and quality. Made in

our own plant under carefully controlled
conditions, Bendix-Friez Thermistors know l
no equal.

STANDARD TYPES FOR IMMEDIATE DELIVERY

Size (inches) @ -+30°C. @ 0°C. @ —30°C. v e
d40x 5 45.0 ohms 86 ohms 194 ohms , ; iége;nsj;h;{:;pltﬁjsg';gfg002
040x 1.5 12,250 ohms | 26,200 ohms | 65,340 ohms hydratlic oil.
018 x 1.5 35,000 ohms | 82,290 chms | 229,600 chms .
Write for details.
FRIEZ INSTRUMENT DIVISION of . "

AVIATION 'CORPORATION

149C Taylor Avenue, BALTIMORE 4, MARYLAND

Export Sales: Bendix International Division
72 Fifth Avenue, New York 11, N, Y,
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& Physicists |

» Electrical Engineers
 Chemical Engineers
e Physicists

© Mechanical Eagineers

» Servo Engineers

o Qperations Research Analysts

UHF Water Load

{(Continued from page 73)

thermometers or water fittings and
be radiated, possibly disturbing
other measuring equipment nearby.

The completed water load has
proved to be a highly useful in-
strument. The VSWR is less than
1.15 over the frequency band from
470 to 1200 mc. Expressed another
way, the reflected power is at least

The diversifi
programs 0

melpar, inc.

The Researc

of Westinghouse A
offer excellent opportu

professiona

nt
ed research and developme
ow in progress at

h Laboratory

s
i grake Co. and its subsidiarie
ir

nities for

ifi en.
| achievemenf to quallfled m

i r
Write to Personnel Director.

MELPAR’ ‘NC. Dept. F-2
Avenue

452 Swann
virginiﬂ

Alexandrida,

New ! All-Nylon! Fungus-Proof !

Write for samples,
complete information

204

GUDE-NYLACE

Flat Braided Lacing Tape

S
Fm L

® EASY ON HANDS ® SAVES TIME
® FLAME RESISTANT

Flat braided lacing tape for all electrical harnesses

S, with either continuous or interrupted ties.

Guaranteed free of all wax and foreign marterials
—only 100% pure Dupont Nylon is-used in the
construction of Gude-Nylace— excellent for
strength, durability.

Slip-proof knots, easy to tie, easy on operator’s
hands even without gloves.

Complies with fungus resistant requirements of
Gov. Spec. Jan-T-713.

GUDEBROD BROS. SILK CO., INC.

Electronic Division: 225 West 34th Street, New York I, N. Y,
Executive Offices: 12 South 12th Street, Philadelphia 7, Pa.

23 db down from the power incident
on the load. The load has absorbed
more than 15 kw of continuous
power at several frequencies from
470 to 890 Mc. The upper power
limit is not known because enough
power to induce breakdown has not
been available. The response of the
load to changes in r-f power level
is rapid, the thermometers reaching
equilibrium in less than 30 seconds.
Thermal insulation and impedance
match are so good that the accuracy
of the load is guaranteed better
than 29 for power levels between
1 and 15 kw.

The author wishes to express his
appreciation to A. B. Vane and
E. G. Bourgeois for their helpful
suggestions and experimental as-
sistance.

1. “High-Power UHF Xlystron,” TELE-TECH
& ELECTRONIC INDUSTRIES, Oct. 1952,
page 60.

Sencafe Recommends
Global TV Study

A recommendation that the govern-
ment consider “the feasibility of link-
ing the Atlantic nations and much of
the non-Communist world . . . in vast
television networks,” has recently been
presented to President Eisenhower by
a Senate Foreign relations subcom-
mittee.

The subcommittee reported that such
a project could become a reality in a
comparatively short time, It was also
noted that the State Departmen’s In-
ternational Information Administration
“scarcely recognized” the potential use
of TV.

It may be recalled that TELE-TECH
& ELECTRONIC INDUSTRIES pion-
eered for the acceptance of this concept
in an open letter to the President, pub-
lished in the August 1852 issue. In suc-
ceeding issues (Oct. 1952, Nov. 1952)
more detailed plans for a world-wide
TV-communications network were out-
lined.

Following this successful industry
presentation, the editorial staff of
TELE-TECH & ELECTRONIC INDUS-
TRIES prepared a similar article for
publication in Look magazine (Jan. 27,
1953). With these plans receiving in-
creasing study—and acceptance—in
high level government and industry
quarters, we may look forward to a
global TV system for military and com-
mercial use in the next several years.
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Selenium Rectifier
(Continued from pege 97)

80 ma in half-wave circuits. How-
ever, units of higher current rating
may be obtained as “specials” from
the manufacturer,

The requirements and demands
of the aircraft industry for compact
and lishtweight power supplies ini-
tiated the volume production of the
jow-current, high-voltage selenium
rectifier cartridges shown in Figs. 3,
4 and 5. They are available in half-
wave current ratings {35° C am-
bient) of 1.5 ma to 60 ma having a

ABB

o
SIGNAL LOAD
1NPUT -

fe? 0

cao f a0

CARRIER INPUT
BRIDGE MODULATOR

~—=0

CARRIER INPUT
LATTIGE MODULATOR

o———ANA— AN o
R R
SIGNAL
INPUT 3 Loa0
PUT
@ —0
LIMITER

Fig. &: Rectifier circuit applications. Letters
A, B, ¢, D indicate spectra in various branches

body diameter of ¥4 to 1% in. re-
spectively. The voltage range of
these units below the 70 ma rating
is 20 to 4000 v. dc. with a maximum
overall length of 9 in., and are fur-
nished in various voltages. The T0
ma unit is also produced in a 6000
v. dc size which is approximately
14 in. in length.

The above low-current, high-
voltage cartridges are supplied as
half-wave units. By suitably con-
necting into bridge, center-tap, and
series parallel circuits, practically
unlimited voltage and current
ranges may be achieved. For ex-
ample, by using voltage multiplier
circuits with a number of these
units connected in series, voltages
of 100 kv may be obtained. These
cartridges are ideal for use in cir-
cuits demanding low load currents
at voltages higher than usually de-
livered by common power supplies.

New Defectron Plant

Detectron Co., 5631 Cahuenga Blvd.,
N. Hollywood, Calif, manufacturers of
precision electronic detection equip-
ment, have announced the completion
of a new plant which provides the
company with greatly enlarged facili-
ties for research and development.

The Type 1211 UHF

ecos UHF SWEEP GENERATOR
for UHF TV Production Testing

TYPE 1211

Sweep Generator has
been specifically de-
signed to rapidly and
accurately align UHF
Television heads, con-
verters and complete
receivers,

SPECIFICATIONS

FREQUENCY COVERAGE: 450 to 900 MC. a 75 ohm load. ATTENUATOR: Electrostai-
Dial calibrated in 36 MC StepS. BAND' lcally coupled piston type’ range ap."
WIDTH: Constant bandwidth of 50 MC . \inately 80 db.  AUXILIARY OUTPUT
over entire spectrum, Can be adjusted

. s SIGNALS
to narrower bandwiths, with internal .
controls. MARKERS: Pulse type crystal SW<CP fo.r X axis of SCOPC‘ z. Mar?cer
controlled accurate to 0.02% spaced 3¢  Pulses either plus or minus polarity,
MC throughout the 450 to 900 MC  continuously variable in amplitude.

spectrum. QUTPUT: At least 1 volt across PRICE $950.00 F.0.B. PLANT

1. Automatically phased sine

Manufacturers of a Complete Line of TV Test Equipment

| Tol-InslrureniI Co. Irc

50 PATERSON AVENUE e EAST RUTHERFORD, N. J.

A l.mﬁmsl

umvms;w COBREFLEX-2
WIDE- ANGI.IE TRUMPET

Lifetime P«rformcnc,e has been built-into each
_Cobreﬂexi’ ‘Mothing yet -produced compares in
consiruction and design efficiency. Once installed,
the Cobreflex-2 tan be forgoten. The Cobreflex-2
is Breakdown-Proof . ., hruly performance guaran-
antéed to last o Infe!lrneh

Compuredl T&sfad' Proven Superior}
L 3
Write fnr i used with Universify Driver Units
e Frequency Response
technical Pewer Copocily
-_"‘.l'é-fﬂ"'-'!'f -‘mv(l Impedance Requiremen!

Mounlting
Application

! Modsl PA.J0 Oriver Unit Model $A-30 Driver Unit
Model 1-30 Driver Unil Model SA-HF Driver Unit | Model JMA.25 Driver Unit | Cont, Power: 30 Wath Cont. Power: 10 Watls
Conl, Power: Conl. Power: 25 Wolls Cont. Power, 25 Wolls Response: B80-10,000 crs Response: 90-10,000 CPS
s 20 Wolts over 250 CPS | Response: 90.10,000 CPS | Response; 90-6000 CPS Impedorica: 16/165/750/500 Impedonce: 16/45/165/250
{ Response: 250-35,000 CPS| |mpedonce: 14 Ohms Impedonce: 16 Ohms /2000 ohms 500/1000/7000 ohmeo
Impedance: & Chmi Pawer Taps l Power Top: (FO
30/20/10/5/2 5 Wotls 33/10/10/5/2 5 Wails

UNIVERSITY LOUDSPEAKERS ¢ INC. 50 SOUTH KENSICO AVENUE, WHITE PLAINS, N, Y.
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90° DEFLECTION YOKE

.+ . an Accepted Standard
of Major Manufucturers';

Yes, as leading manufacturers know . . .
the DX 90° Defllection Yoke for 277 re-
ceivers gives the ultimate In performance
and compactness. Enclosed in an Under-
writers’ Approved Tenite case, this yoke
full-screen focus without
magnels.

assures a sharp,
use of pincushion Ingeniously
designed for

equipment, it provides the attractive price

mass production on special

and top quality major manufacturers de-

mand. We invite your incuiry.

DEFLECTION YOKES ... TOROID COILS ... CRYSTALS
I. F. TRANSFORMERS . . . R. F. COILS . . . DISCRIMINATORS
SPEAKERS . . . TV TUNERS ... ION TRAPS .. . TRANSFORMERS

DX RADIO PRODUCTS CO.

GEMNERAL OFFICES: 2300 W. ARMITAGE AVE., CHICAGO 47, ILL,

DAH ' Sub- Mmluture

" Connectors available now!
SM

5. CONNECTORS

“the heart of a good television

Another Dage first! A complete
line of Dage Sub-Miniature Radio
Frequency Connectors is now in
production, available for immedi-
ate delivery.

Manufactured according to rigid
military specifications, Dage SM
Connectors feature all the Dage
“extras” . extra quality .
any quantity . . . delivered to you
promptly, Dage also makes Type
BNC, N, C, MC and special RF
connectors.

Write the Dage Electric Co.,

Inc.,, 67 N. Second St,, Beech
Grove, Ind.

UG-695/U 48

Get your Dage Ready Reference Wall Chart today!

Functional connection diagrams of all RF connector types are shown,
aleng with comprehensive Technical Data Reference Table. Enclose 10¢ to
cover cost of postage and handiing—we'll forward your copy immediately.

UG-696/U

“UE-698/U
e e
] Name
§ Company — Title ‘
| Address }
} City, State I
: tﬂAGEi’ ELECTRIC COMPANY, INC., 67 N. Second S%., Beech Grove, Ind. ;
L_ _______________________________ 1
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Transistor Receiver
(Continued from page 79)

The air-cored mixer inductance L,
is tapped at two points on each side
of the center at which the oscillator
excitation is connected. These taps
provide approximate impedance
matching for (1) the antenna, (2)
the diode loading, and (3) the r-f
tuning capacitor. A pair of INH4A
germanium diodes are connected as
a balanced mixer feeding the 5-mc i-f
signal to the first i-{ transformer.
The conversion loss is approximately
2.3.

The collectors are supplied
through individual L-C filters from
the common -—22% volt supply.
Similarly, the emitters have individ-
ual L-C filters decoupling them from
a common —1% volt bias supply.
Series 1500 ohm resistors limit the
emitter current per stage to less than

Front view of experimental recsiver

Fig. 3:

1 ma. The average gain per stage is
about 11 db or 3.6 times. The overall
gain is 67 db. or 2200X.

Limiting due to overloading takes
place in the final stages when receiv-
ing strong signals. The action is not
strong enough, however, to give all
the noise reduction which might be
desirable in a less experimental de-
sign.

The FM detector consists of a pair
of 1N34 germanium diodes used in a
conventional discriminator circuit.
A conventional slug-tuned trans-
former T. was used. It was tapped
to match the last i-f transistor.

The audio system uses a two-stage
emitter-follower amplifier with RCA
2N34 junction transistors. This pro-
vides impedance reduction suitable
for driving the push-pull output
stage consisting of a complementary-
symmetrical pair of experimental,
power, junction transistors. In order
to power both PNP and NPN output
transistors from a common battery, a
split-primary output transformer T,
was used. Fach primary has a step
down ratio of 115 to 1 to the sec-
ondary which feeds a 3.2 ohm voice
coil. The audio system has an overall
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power gain of 46 db and delivers 75
mw maximum undistorted output to
the speaker.

Since the receiver is an experi-
mental model, a light hearing aid
battery having a special formula is
used. The total collector current
drain of 60 ma permits about ten
hours operation. The 6 ma total emit-
ter drain is an extremely light load
for the penlight cell.

The receiver operated satisfac-
torily over the FM band under noxr-
mal strong-signal cenditions, even
with only the internal collapsible an-
tenna. There were some features
which could, perhaps, have been im-
proved by better design; others
would have benefitted {rom transis-
tors with better performance. Never-
theless, the receiver, as the first of
its kind, showed the utility of trans-
istors for FM reception and repre-
sents another landmark in the
gradually expanding field of these
new solid-state devices.

Corporate Purchase

Gorn Electric Co., Stamford, Conn,
has acquired the asssts of the former
International Connector Corporation of
Paterson, N.J. The equipment of the
latter company will be moved to Stam-
ford. There production of electrical con-
nectors and other devices will be con-
tinued under the name of Gorn Elec-
tronics, Division of Gorn Electric Co.
Research and development facilities and
production equipment will be expanded
and the number of employees increased
according to Mr, Martin Gorn,

100 KW ERP for KTBC-TV

Station KTBC-TV, Austin, Tex,,
owned by Texas Broadcasting Corp,
and network-affiliated with ABC, CBS,
DuMont, and NBC, went on the air
June 9 with the first 5,000 lb. RCA
high-band VHF transmitter and wvery
high gain antenna to be installed in
the nation.

The 12-section super-turnstile an-
tenna is the first of its type to achieve
an effective radiated power of 100 kw.
According to Ben Hearn, station chief
engineer, the new unit provided its
expected full power output of 10 kw
peak visual power and 6 kw aural
power,

Accident-Preventfion
Course Offered

The fall term, evening program, in
industrial and traffic-accident preven-
tion training offered the Center for
Safety Education, New York Univer-
sity, Washington Square, N. Y., begins
September 21, 1953. Present curriculum
permits students to enroll for eleven
courses required to obtain a Certificate
in Industrial Safety, or a Certificate in
Traffic Safety.

Schweber etecrromics

122 Herricks Road, Mineola, New York
Telephone: GArden City 7-6521

GLOW LAMPS — Distinctive orange-red glow,
AC or DC operation, withstand shock, give off

practically no heat.

NE-2: 1/25 watt,
unbased, 1V M.O.L.
over 25,000 hours
useful life.

NE-51: 1/25 watt,
s.c. bayonet base,
1%’ M.O.L., over
15,000 hours useful
life.

LENS END #112—
Lens and bulb all
in one! Throws con-
trolled beam of light.
Min. screw base. 1,2
volts, .22 amps, 154¢”
M.O.L.

APPLIANCE LIGHT
257T8DC — With-
stands shock and
vibration. DC bayo-
nethase.2%"M.O.L.
Standard voltage.

Add extra valve fo your products
with little G-E lamps like these

F you're looking for ways to make

your products stand out from the
rest of the field, why not consider the
advantages of adding a small lamp
to the basic design? Little G-E lamps
add safety, convenience and efficiency
to appliances, machines and elec-
tronic devices. For more information
about these dependable, trouble-free
lamps, write General Electric, Dept.
166-TT-8, Nela Park, Cleveland 12,0.

PANEL ILLUMINATCR 10C7DC
—Sturdy  construction  and
long life. 115-125 volts, 10
amps, 246" M.O.L.

PILOT LIGHT #43 — Approx-
imate hours of life: 3,000.
Min. screw base. 2/5 volts,
15 amps, 134" M.Q.L

T

GENERAL @3 ELECTRIC
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MYCALEX

GLASS-BONDED MICA

'WITHSTANDS

- ADVERSE
COMBINATIONS

MYCALEX glass-bonded mica will
withstand more — much more — of
combined high temperature, radia-
tion effects, thermal shock, high
voltage, high frequency, mechanical
stresses and high altitude than tra-
ditional electrical design calculation
tables say that any insulation can
stand.

It is the high “across the board”
average that causes engineers to call
Mpycalex glass-bonded mica ““the
world’s most nearly perfect insula-
tion.”

Fire Detector Housing

Rotor

Spark Plug
Connector Sleeve

YES, bad conditions can ‘“‘gang”’
Mycalex glass-bonded mica, or they
can attack it one at a time. Mycalex
glass-bonded mica, the only Ceramo-
plastic, will endure them no matter
how they come.

Write for the whole story.

Insulated gear illustrates breakage
resistance under wide temperature
changes, even with large inserts,

“SINCE 1919

fTHE TNSULATORY

MYCALEX CORPORATION of AMERICA

World's Llargest Manufacturer of Glass-bonded Mica Products
Executive Offices: 30 Rockafeller Plaza, New York 20, K.Y,
GENERAL DFFICES AND PLANT
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o8 MANUFACTURERS’

\\e““ |

Technical Services Co., 150 Causeway
St., Boston 14, Mass. has been named
technical sales representative for the
Eureka “Snapper” thermal time delay
relay in the New England area by The
Thermal Relay Div. of Eureka Tele=
vision Tube Corp., Hawthorne, N. J.

Howard Levy, formerly sales man-
ager of Oak Ridge Products, hasbecome
a member of Land-C-Air Sales Co., 42
Oak Ave., Tuckahoe, N. Y.

Leon L. Adelman has been appointed
representative in the New Jersey and
Metropolitan New York areas to handle
the entire high fidelity, TV, speaker,
and phonograph cabinet line manu-
factured by River Edge Industries.

Dan J. Connor Co. 1346 Suburban
Station Bldg., Philadelphia 3, Pa. has
incorporated as the “Danco Corpora-
tion.” Personnel will remain as before
and Dan J. Connor will continue as
president.

L. H. Harriss, of the L. H. Harriss
Sales Co., 383 Brannan St., San Fran-
cisco 7, Calif., has been appointed sales
representatives for Radio Merchandis-
ing Sales, Inc. for Northern California
and Nevada.

Frank A, Emmet Co., 2834 W. Pico
Blvd., Los Angeles 8, Calif., will repre-
sent Radio Merchandising Sales, Inc. in
the sale of antennas and accessories in
Southern California, Southern Nevada,
and Arizona,

Larshan Ine. has been appointed
sales representatives for California,
Nevada, and Arizona by General Cera-
mics and Steatite Corp., Keasbey, N. J.
Mr. Arthur W. Charrett of the Larshan

REP SERVICE AWARD

Morris F. Tayler, founder of Mortris F. Taylor
Co., Silver Springs, Md. is shown presenting
P. A. Boyd a sales service award commemornt-
ing his 15-year asseciation with the company.
“‘Perc”” Boyd is a real old timer. He was one of
the original staff of KDKA, Pittshurgh, Pa.,
America’s first commercial broadcasting station.

+ BUILDERS OF QUALITY RADIO INDUCTANCES SINCE 1924

NOW AVAILABLE

TO THE SERVICEMAN
AND EXPERIMENTER
THE FAMOUS 4

MINIATURE
I, F. TRANSFORMER
EVER
MANUFACTURED!

¢ ONLY 2% HIGH
BY 34" SQUARE

* SHELL CORE PERMEABIL!TY TUNED. STABLE SILVER
MICA FIXED CONDENSERS — NOT MICA COM=
PRESSION TUNED. o

CAT. NG, TTEM NET PRICE
12-HY 262 KC {NPUT LF. TRANS. $1.50
12-H2 242 KC OUTPUT LF. TRANS. 1.50
12-H6 242 XC OUTPUT L TRANS WITH

OIODE FILTER CAPACITCRS 159

12.C1 455 KC INPUT LF TRANS. 1.32

12-C2 455 KC OUTPUT LF. TRANS. 132
12-C6 455 KC OUTPUT LF. TRANS. WITH

DIODE FILTER CAPAC(TDRS 1.41

1463 107 MC INPUT OR INTERSTAGE FM TRANS. 1.65

+ 1464 10,7 MC F-M DISCRIMINATOR 1.8

1465 10.7 MC F.-m RATIO DETECTOR 198

The” K-TRAN"is distributed
nationally to the jobber only
by J. W. Miller Company.

*Manufaciured under "K-TRANS" Pateot
Numbers 2435630 and 2429468 of Aulomatic
Manutacturing Corps

1. W.\ MILLER COMPANY

5917 5. MAIN ST. LOS ANGELES, CALIF.

-
. !
We now have openings for work |
in the fabrication and processing |
of experimental electron tubes. !

2

i Applicants should be high school gradu-
1 ates with a natural aptitude for making
| small parts. Experience in electronics,
| precision machine work and experi-
{ mental tube work is desirable.

Address resume of

expertence and training to

RESEARCH AND DEVELOPMENT
LABORATORIES

Technical Personnel Departinent
Culver City, Los Angeles County,
Cal fmma

TELE-TECH & ELECTRONIC INDUSTRIES ¢ Awgust 1953

www americanradiohistorv com


www.americanradiohistory.com

CHECK ACCURATELY...

“ARC |
SIGNAL |
GENERATOR|

Gives a Quick, Accurate
Check of VHF Airborne
Navigation Equipment

TYPE H-14
108-132 Megacycles

B Favorite, dependable instru-
ment for quick, accurate check
of VHF airborne omnirange and
. localizer receivers in aircraft or
on the bench. It checks up to 24
omni courses, omni course sensi-
tivity, to-from and flag-alarm
operation, left - center - right on
90/150 cycle localizers. Widely
used for all quantitative bench
tests. For ramp check, RF output
1 volt into 52 ohm line; for bench
checks, 0-10,000 microvolts. AF
output available for bench main-
tenance and trouble shooting.

Price $942.00 net, f.0.b. Boonton, N. J,

Ask for literature on new A.R.C,
Type H-16 Standard Course Checker
—a simple, precise instrument for
checking the phase-accuracy of the
modulation
on VOR
(omnirange)
signal gene.
rators. For
laboratory or

field use,
Price $398,00 f.o.b. Boonton, N. 4.

Dependable Airber: ¢
Electronic Equipimen:
Since 1928

" /‘]irc.r"aft. Radio Corp,ora’_ti’o;i,:

NEW JERSE

" BOONTON, .

sales engineering organization will han-
dle the complete General Ceramics line
of technical ceramics, porcelain and
Steatite insulators, coil forms, etc. He
may be addressed at P.O. Box 955,
Santa Monica, Calif,

Charles Vermilye Co., formerly of
500 Fifth Ave, New York, N. Y. has
moved its offices to 3440 Wilshire Blvd,,
Los Angeles 5, Calif.

J. T. Hill Sales Co., Los Angeles, has
been appointed Arizona and Southern
California representative for Wald Mfg.
Co., Grove City, Pa. manufacturers
of soldering guns, pencil irons, and
accessories.

Ealy & Hastings, electronic manufac-
turers’ representatives, have moved to
their new building at 4440 Lankershim
Blvd., North Hollywood, Calif.

Neely Enterprises, Hollywood elec-
tronic engineering representatives with
five western branches, have added John
Davis, professor of electrical engineer-
ing, University of New Mexico, and
Bruce Savory, former electronic buyer
for Hughes Aircraft and Northrop Avia-
tion, to the company stafl. Mr. Davis is
associated with the Albugquerque branch.
Mr. Savory heads the order department
and expediting at Hollywood head-
quarters.

Brook Electronics, Ine. has appointed
Stanley K. Wallace, Lutz, Fla., to re-
present the company in Alabama,
Georgia, Mississippi, North Carolina,
South Carolina, Tennessee, and Vir-
ginia. Antle & Smith, Dallas, Texas, will
cover Texas, Oklahoma, Arkansas, and
Louisiana. Oregon, Washington, Idaho,
and Montana will be covered by Rich-
ard R. Legg, 6625 SE 76th Ave,, Portland
6, Ore.

William B. Pray, head of W. B. Pray
Sales of Wellesley Hills, Mass. has been
appointed New England representative
of The Rauland Corp., Chicago, Ill., TV
tube manufacturers. The territory was
formerly covered by Joseph Thatcher
who died several months ago. Mr. Pray
is a former president of the New England
Chapterof “The Representatives.”

The Stephens Mfg. Corp., Culver City,
Calif., has appointed A-N-B Specialties
{o., West Richfield, Ohio, headed by
Neal Bear, representative for the Tru
Sonic line of loud speakers and capaci-
tor and wireless microphones in Ken-
tucky, Ohio, West Virginia, Western
Pennsylvania, and Michigan.

The Kittleson Co., manufacturers’ ex-
gineering representatives, Los Angeles,
have been appointed by Waveforms, Intc,,
New York City, producers of voltmeters,
oscillators, and other test equipment, to
cover California, Arizona, New Mexico,
Nevada, and Colorado.

Frank A. Emmet Co., Los Angeles,
will represent Phaostron Co., South
Pasadena, California, producers of
meters, relays, resistors, etc., in South-
ern California and New Mexico.

Richard R. Legg Co., Portland, Ore,,
has become factory sales representative
for distributor and industrial accounts
in the Pacific Northwest territory for
Insuline Corp. of America, Long Island
City, N.Y.

FELE-TECH & ELECTRONIC INDUSYRIES ¢ August 1933
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SOFT SOLDER

PREFURMS

Alpba’s preformed solders, in
any shape or size, cut many
hours from your production
time. You can select washers,
rings, coils, cut shapes, drops,
pellets, solder foil, to fit your
specific peeds. They save you
considerable money and
materials in repetitive soldering
processes.

SPEED AUTOMATIC SOLDERING
for flome, oven of induction heating

[ncrease Producuon + Melts Faster »  Guarances
Product Precision ¢ With Or Withour Self-Flux
Save Labor Costs ¢ Designed For Your Application
All Sizes, Shapes, Alloys ¢ Stwonger, Smoother Joints

AVAILABLE IN

% CEN-TRI-CORE % TRI-CORE
ENERGIZED LEAK-PRUF
ROSIN-FILLED ACID=FILLED

% SINGLE-CORE ¢ SOLID WIRE
% SHEET SOLDER

Please consult us om your soldering problems.
Trained Field Engineers always available to assist
you Small or large quantities.

e e
o

2
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\

INSTRUMENT

Ford Instrument Company makes
the finest precision instruments
and mechanisms for industry and
the armed forces.

%D ._f;
FORD MECHANICAL DIFFERENTIALS

with single spider gear—available in
3/16,” 1/4” and 5716" shaft diameters
—high accuracy, low friction.

f e

FORD TELESYN UNITS are available in

wide selection of sizes—proved preci-
sion accuracy, corrosion and fungus
resistance mean better synchros when
you specify Telesyn.

g o

FORD SERVO MOTORS (60 and 400

cycles) for extremely low inertia and
high frequency response. 1/5; 14; 115;
214; 5; 10-watt models in both Jow
and high voltage, including magnertic
amplifier controlled types.

o

FORD ELECTRICAL RESOLVERS avail-

able in sizes 23 and 31—interchange-
ability, temperature compensation
—G60°F to +160°F, highest accuracy,
adaptability, 400 cycle frequency.

Ford Instrument also makes mag-
netic amplifier systems, computers,
converters, mechanical integrators
and other instruments and equip-
ment, Write for more details.

11

FORD INSTRUMENT COMPANY

Division of The Sperry Corporation
31-10 Themson Ave., Long Island City 1, N. Y.

/
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Preset
(Continued from page 83)

' is applied to a system of six cas-

caded presettable decimal counting
units. Each unit consists of a four
tube scale-of-10, a coincidence am-
plifier and nine single~throw switch
stacks that are actuated by a push
button mechanism. A tenth (zero}
push button is added to clear the
unit. An output is obtained for any
desired count by depressing one of
the numbered pushbuttons. See cir-
cuit diagram in Fig. 5.

The decimal counting unit con-

i sists of four binaries that are con-

nected in cascade forming a scale-
of-16 which is permuted to a scale-
of-10 by two R-C feedback net-
works. The circuit operates as a
binary counter up to the count of
four. On the count of four the third
stage is triggered, sending a pulse

i through the first feedback network

triggering the second stage. Since it
reguires two inputs to trigger the

| second stage, this is the equivalent

of adding two input pulses, and the
count stored in the unit corresponds
to a binary count of six. On the
count of six (which is the equiva-
lent of eight in a binary counter)
the fourth stage is triggered, send-
ing a pulse through the second
feedback network triggering the
third stage. This has the same ef-
fect as if four additional input
pulses had been applied and the
unit has the binary count of twelve
stored in it. The unit again operates
as binary counter for the remaining
four pulses required to reset it to
zero. Therefore, by internally add-
ing the equivalent of six input
pulses, the scale-of-16 has been
permuted to a scale-of-10.

Coincidenee Amplifier

The coincidence amplifier consists
of four triodes and their associated
circuitry. Identical resistor dividers
are connected between each of the
four stages of the counting unit and
—150  volts. The division ratio
is chosen so that when a resistor
connected to —150 is shorted, its cor-
responding triode will be cut-off at
all times. However, if the short is
removed by depressing one of the
pushbuttons the division ratio is
such that the triode will follow the
plate of the binary to which it is
connected. Since the plates as well
as the cathodes of the four triodes
are connected together, coincidence
is obtained when all four tubes are
at plate current cut-off.

In the counter, the coincidence
plates of all six counting units are

s % o ) it N ot Sl : P ’
P e e
- circuttry
o o j.”‘“w-: :
here are many reasons -
why Industry specifies :
ADVANCE RELAYS: They .

meet or surpass Military

and Civilian require~

;. .ments —many types have .
AN approval—many are
o “hermetically sealed—all
are lightweight —small—

i

e 9 rugged —compact —and
- . all are precision-buyilt for: :“W
. efficient, troubie-free,.n.

Wg : fong life performance. =~
- M you have relay problems
involving contact loads, + ﬁ
<oil resistances, close = .
_differential, timing © ¢
. features, input sources;

_ critical environment or any . ¢
'~ particular requirements.

involving unusual or o
. accurate circuit hehavior; w
- ADVANCE can supply b

;f,aiihe relay.

A complefe line of relu'y's_’
" for radar, radio, electronic
and electricul equipment ;
b . applications.

.-:;%"\_ Catalog containing Wgﬁ E
s.""?;'?d'etaifed information uﬂgww%«%
- _ADVANCE Relays g

7 and facilities.

s

i
G
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w/oere preczszmz

matters. ..
THERMADOR

Transformers for Television
.. Radar, .. Aiveraft ..
Geophysics. .. Radio

You will find Thermador ready, willing
and fully qualified to handle your trans-
former requirements. Engineering
experience and manufacturing know-
how, developed over a period of 35
years, form the hard core that makes
Thermador today's largest West Coast
manufacturer of electrical appliances and
transformers. We would like to work
with you on your next project involving
the design and production of transform-
ers for specific requirements...including
joint Army-Navy specifications.

fransformers:

Audio Auto

Driver Filament

Geophysical
High-Fidelity Audia
Midget Plug-In

Television

Input-Quiput
Piate Power
Tubke o Line

vooitlso Chokes and Reactors

, THERMADOR ELECTRICAL
e MANUFACTURING CO.

3.320

5110 Distrier Boulevard » Los Angeles 22, Calif, ‘

connected together and a plate load
resistor is added. Tts resistance is
much larger than the plate resist-
ance of one of the triodes so that
the transient obtained when all the
triodes are cut-off is much larger
than those obtained when the num-
ber of conducting tubes changes.
The number to be preset is se-
lected by depressing the corre-
sponding button on each of the
decimal counting units. When any
number other than zero is de-
pressed and the unit is reset to

OEFLECTOR PLATE
SENSING ELEMENT /

Fig. 6: System for automatic packaging
using a preset counter and sensing element

zero, at least one coincidence triode
will be conducting. As the count
progresses the number of conduct-
ing triodes varies in such a way
that when the preset count 1is
reached all triodes are cut-off and
a large positive transient is ob-
tained.

Ouiput Circwnid

An inverter-amplifier, one-shot
multivibrator, cathode follower and
relay drive tube make up the out-
put circuit. Connections among
these circuits differ for each of the
three functions. In general, how-
ever, the inverter-amplifier inverts
the output of the coincidence am-
plifier. Tts output is used to drive
a one-shot multivibrator and to
supply the gating voltage for the
clectronic gate.

The multivibrator supplies a
pulse output and when desired,
drives both the cathode follower
reset tube and the relay drive cir-
cuit. When electronic reset is used,
about 15 usec is required which
is short enough to allow the instru-
ment to recycle at rates up to 40,-
000 ces.

This instrument may be used,
with suitable, accessories to control
a multitude of processes automatic~
ally. Typical of these are: batching
and packaging control for objects
such as candy bars, bottle tops,
cans, bottles, etc.; controlling coil~
winding equipment; cutting stock
to precise lengths; determining
over-shoot of motors, controlling

i speed of motors.

(Continued on puge 212)
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} THE NEW
e
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COMPACT
DEPENDABLE
 EFFIGIENT D w

DC-AC CONVERTER

These latest of all Carter DC to AC
Converters are specially engineered
for professional and commercial ap-
plications requiring & high capacity
source of 60 cycle AC from a DC power
supply. Operates from storage bat-
teries, or from DC line voltage. Three
‘‘Custom’” models, delivering 300,
400, or 500 watts 115 or 220 V. AC,
Wide range of input voltage, 12, 24,
32, 64, 110 or 230 V. DC. Unequalled
capacity for operating professional
recording, sound mevie equipment
and large screen TV receivers, Avail-
able with or without manual fre-
quency control feature.

Dynamotors Genemotors

MAIL COUPON FOR CATALOG

Carter Rotary Power Supplies are
made in a wide variety of types and
capacities for communications, labora-
toery and industrial applications, Used
in aircraft, marine, and mobile radio,
geophysical instruments, ignition, tim-
ing, etc. MAIL COUPON NOW for
complete Dynametor and Converier
Catatogs, with specifications and per-
formance charts on the complete line.

STGRE MOTOR €O,
2657 N. Maplewood Ave.
Chicago 47

[ s -
Carter Motor Co. o ;
2654 N. Maplewood Ave., Chicage 47 ]
Please send new catalogs containing com-
plete information on Carter “Custom’™ Con- ;
verters and other Rotary Power Supplies.
Name g

~Address §
City State i

———gnm—_h-——mamwn—_m-ﬁnJ
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COAXIAL CONNECTOR CO. offers a
fresh, economical and improved ap-
proach to the manufacture of the
“Old Reliables.” Practical know-
how stands solidly behind every
connector made by Coaxial,

It has been proved time and again
that our J.A.N. precision-made con-
nectors have been held aloft as a
standard for the industry. Pride of
workmanship coupled with a short
manufacturing cycle insures the
kind of product that you want when
you want it.

Design problems? Engineering in-
formation? Special requirements?
Engineering specialists will give you
the benefit of Coaxial’s know-how.

UHF SERIES CONNECTORS

For dependable low-cost, general
purpose use. Satisfactory up to 200
megacycles and may be used with
caution up to 500 megacycles.

jor.0.0 0.4

O

AN Designation

PL-259, PLUG (NT, 49190)

Non -weatherproof type. Mates with
UHF female. Two-piece construction.
For use with Cable RG-/U: 8, 9,10, 11,*
12,13, 63, 65.

AN Designation

PL-259A, PLUG (NT. 49195)
Similar to PL-259. it is a 3-piece unit
for ease of handling, Non-weather-
proof, Mates with UHF female. 50239.

AN Designation

50-239, NT. 49194 Receptacle
Mates with male plugs PL-259, PL-25%A,
UG-203/U. Non-weatherproof, single
piece construction, For use with Cable
RG-/U8, 9, 10, 11, 12, 13, 63, 65.

Also available special Adapter for
the above Plugs (UG-175/U,UG-176/U)
used with RG-58/U, RG-59/U, RG-62/U
and other small cables.

FREE! Cross EReference Chart! Just
ask for it or for more information.

COAXIAL CONNECTOR CO.

35 N. 2nd Ave., M}, Vernon, N. Y. MOunt Vernon 8-6416
CBWU—-GOVERNMENT DESIGNATION
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Fig. 6 shows the two basic com-
ponents required for automatic
packaging, i.e., the preset counter
and the sensing element. The sens-
ing element is used to generate a
change in voltage each time an
object passes and is mounted di-
rectly on the endless belt.

A deflector is mounted directly
behind the sensing element and is
used to select which container is to
be filled. Each time the predeter-
mined number of objects are
counted, the deflector is actuated.
One package is being f(lled while
a second package is moved into po-
sition to be filled. Because of its
flexibility, the counter can be set
to any desired count.

When an accurate frequency is
applied to the input of the preset
counter it can be used as a variable
time-interval or time-delay gener-
ator. An application of such a
time-interval generator is in elec-
tronic tachometry systems where it
may be desirable to compensate
for different gear ratios and the
number of teeth in pick-up devices
by contrelling the time used to take
the readings.

Controlling Tweo Processes

In places where it is desired to
control two processes simultane-
ously, a dual preset counter that
is similar to the one described, ex-
cept that it has two coincidence
amplifiers and output systems, can
be used. In this instrument two
numbers are preset. When the first
preset number is reached an output
is emitted and the instrument con-
tinues counting. When the second
preset number is reached, the op-
eration of the instrument is the
same as the one described.

“CORDLESS MICROPHONE"

e

1
Edward R. Taylor, vice president of Motorola,
inc., demonstrating & new, hand-held ‘‘cordless
microphone’” to the business leaders attending
the recent 1953 National Sales Executives 18th
Annual Convention in Atlantic City. Actually,
the “microphone’ is a compact radio transmitier
tied into the public address system. The unit
was licensed to operate on a frequency of
154.57 MC. With ranges up to two miles, audi-
torium size is not a problem,
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OFFERING

sub-miniature, rotary,
electrical equipment for
specialized applications. ..

Mission-Western Engineers, Inc.,
offer a wide range of basic

motor designs adaptable

to highly specialized applications.

Y E X

400 ¢ps 115 VAC
i ﬂ Gearmoror. 80
inch ounces at 22
RPM. Dimensions:
1.50" dia. x 2.81"
long.

400 cps 115 VAC
1 Gearmotor. 10
inch ounces at 10
RPM. Dimensions:
1.06" dia. x 27
tong.

32071000 cps 115
VAC 1 ¢momrcmd
37 fan assembly.
8500 RPM at 400
cps. Wab 27 fan,
10,000 RPM ar
400 ¢cps. Motror
Dimensions: 1.45"
dia. x 1.75" long.

400, cps, 115 VAC
1 motor and L-R
#2 Centrifugal
Blower, 22 CFM
free air. With GO
cps motor, 10 CEM
Wirh 28 VDC
motor, 35 CEM.

Permanent Magnet
DC motor & L-R
#1146 Centrifngal
Blower. 20 CFM
free atr. Motor
dimensions: 114"
dia, x 27 long.

i

s

Permanent Magnet DC Morors & Gear-
motors. Ourput Speeds to 1 RPM. Frame
diameter 1315” or 114", Also available
(114" dia. frame onty) in Split Series DC
when design forbids use of Permanent
Magnet type.

[ 2 BN BN BN BY BN BN BN BN BN

If you have a problem involving
design or application of AC or DC
type motors, why not write us for
engineering assistance and recom-
mendations on a Mission-Western
designed motor? )

Many other types and frame sizes,
in both AC and DC, available.

Mission-Western is associated with
Western Gear Works —since 1888 a
ieader in the mechanical power trans-
mission field. 5326

MISSION-WESTERN

ENGINEERS, INC.
132-134 West Colorade St., Pasadena 1, Calif.
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DON'T WORRY
ABOUT SUDDEN

TEMPERATUR
HANGES

Years of laboratory experimentation
and field testing have enabled Stand-
ard Piezo to produce crystals that
perform dependably . . . accurately
under the most extréme operating
conditions to he found anywhere.
Send for our completely illustrated
catalog, or outline your own partic-
ular crystal problem. Qur engineering
department will be glad to assist you.

WESCON Exhibiiors

(Continued from page 78)

Brown Electro-Measurement Corp. ....... ... 1106
Brush Electronics . ... ....... ... ..., . 925-926
Burgess Batiery Co. . .......... .. . .. ... 1029
Burlington Instrument Co. ................ 707
Bussman Mfg. Co. ....... .. ....... ... .... 1512
The Calidyne Co. ....... .. ... ... ... .. 921
Cal-Tronics COrp. ... v e 403
Cannon Electric Co. ... ... ... . .. ... 505
Cascade Research Corp. ................ 1113A
Central Scientific Co. of Calif. ... .......... 112
Centralab ... ... ... .. 901

A Div. of Globe Union, Inc.
Channel Master Corp. ... ... ......... ... 1303
Chicago Transformer Div. Essex Wire Co..... 218
Cinch Mfg. Corp. Howard B. Jones Div...1308-1309
Cinema Engineerinig Co. ....... . ........ .. 823
Clarostat Mfg. Co. ... ... ... ... ... 1417
Clary Multiplier Corp. . ........ .. ........ 120
Clear Beam Television Antenna Co. ....... 1204
Sigmund Cohn Corp. ............. ... ..... 1310
Coil Winding Equipment Co. ............. 1317
Cole Instrument Co, ....... .............. 903
Collins Radio Co. . ...... ... ... ....... 210-211
Color Television, tnc. ................... 212
Computer Research Corp. ... ........ ... 109-110
Condenser Produets . ... ........ ... ...... 1411
Conscolidated Engineering Corp. ............ 514
Consolidated Vacuum Corp . ......... .. ... 513
L. L. Constantin & Co. ... ................ 304
Corning Glass Works . ........ .......... .. 714
Crosby Laboratories, Inc. ................. 409
Cubic Corporation ... ................ 1104-1150
Dale Products, Inc. ... ... . ... .. ... ... 227
Dalmo Victor Company .................. 213
The Daven Co. . ..... ... .. ... ... . ... 207
Joe Davidson & Associates . ............ 1071-102
De Jur Amsco Corp, . ... . i 219
Robert Dollar Co. . ......... .. .. ..... .... 418
Drake Electric Works, Inc. ... ... ... ... 904
Dressen-Barnes Corp. .................... 1507
Allen B. DuMont Labs., Inc. ... ... ... .. 603-604
Eitel-McCullough, Inc. ................. 701-702
Elco Corp. ... . e 2178
Electro Engineering Works .. ........ ... ... gos
Electro-Mechanical Specialties Co. ......... 1470
Electro-Voice, Inc. .. ........ . ... v ... 622
Electronic Assoc., Inc, ................ 1104-1105
Electronic Engineering Assoc,, Ltd. ........ 709
Electronic Engineerinig Co. of Calif. ....... 520
Electronic Instrument Co., Inc. ............ 1304
Empire Devices, Inc. ... ........... ... .. 1315
Engineering Research Assoc. Div. of Reming-

ton Rand, Inc. ......... ... ... . ... 119
Erie Resistor Corp. .......... ... . ......... 920
Fairchild Camera and Instrument Corp.—

Potentiometer Div. . ................... 106
Federal Telephone and Radio Corp. ....1307-1302
The FiMron Sales Corp, .................. 608
Fusite Corp. . ... it i s 1506
General Ceramics & Steatie Corp. .......... 1515
General Electric Co| Apparatus Sales Div...911-912
General Electric Co. Electronics Div.. .. ... 915-916
General Fuse Co. ... ... i iivunan.. 1306
General Radio Co. ................... 913-914
Gertsch  Products, Inc, . ........ e 815-816
Girard-Hepkins . ................. .. ... ... 721
Globe Industries, Inc. ................... 104
Gonset Co. ... ... ... e 222
Gorman Mfg. Corp. . ....... ... .. oo, 411
Grant Puliey & Hardware Co. ............ 402
The Hammarlund Mfg. Co., Inc. .......... 1021
Heinemann Electric Co. ... ... ............. 108
Herman E. Held .......... ... ... ... ...... 908
Helipot Corp. .. ... .. i i 613
James P. Hermans Co. .................... 524
Hermetic Seal Products Co. .............. 1601
Hewlett-Packard Co. ................ 1111112
J. T. Hill Sales Co. . ............ ..... 605-606
Hoffman Radio Corp. ................. 723-724
Harvey Hubbell, Inc. ... .. ... ... .. ..... 1418
Huggins Laboratories . ............. . ..... N7
Hughes Aircraft Co. . .................... 407
Hycor Co., Inc. . ... ... ... ... .. vov.. .. 1017
Hytron Radio & Electronics Co, ............ 1201
Indiana Steel Products Co. ................ 1604
Inet, lnc. ... .. ... e 412
Insulation and Wires, Inc. ... ... ... ...... 1001
International Rectifier Corp. . .............. 210
International Resistance Co. .............. 523
Jennings Radie Mfg. Corp. ............... 1202
Howard B. Jones Div. Cinch Mfg. Corp. 1308-1309
Kaar Engineering Corp. . ................. 907
Karp Metal Products Co., Inc. ........ 1006-1007
Kay Electric Co. vivinnt et 1005
Ketay Mfg, Corp. . ................ U 417
Kings Electronics Co. ................. ... 121
Kittlesen Co. ........... .. ........... 710-711
James Knighis Co. ... ... .................. 609
Laboratory for Electronics ................ 922
Jamies B. Lansing Sound, Inc, ............. 714
Harry A, Lasure Co. ....... ..o iun, 1010

(Continued on page 214)
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 theresa
BIRTCHER CLAMP
- every purpose! |

& | i

NEW SUB-MINIATURE TUBE CLAMPS

The Birtcher KOOL KLAMPS were
developed for use under conditions
of extreme heat and severe vibra-
tion and shock. Made from a heat
treatable silver alloy of high thermal
conductivity, reducing bulb tem-
peratures by as much as 40° C, KooL
KLAMPS are improving the relia-
bility of miniaturized electronic
equipment,

The Birtcher Corporation, world's largest pro-
ducer of electro-surgical devices, maintains a
separate division for the manufacture and safe
of tube and component clomps.

IER CORPORATION:

4371 Valley Blvd,

Lot Angéles 32, California

Please send catalog and
samples by return mnail,

Company
Artention of:
Address.
City, State.
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Here are three accurate instru-
ments that will serve you excel-
lently in your laboratory and
production test and trouble-
shooting departments.

All three are designed and con-
structed in line with New Lon-
don’s high regard for quality
and performance.

FOR UHEF-TV, SWEEP GENERATOR
MODEL 130 45010900 M¢

Model 130 has a maxi-
mum sweep width of at
least 30 megacycles, con-
iinvously variable, Out-
put is from 10 microvolts
to more than 1 volt, The
signal is blanked on the
return sweep, providing
a reference base line.
Markers available.

mice $265:

FOR UHE-TV,GRID ppp ooy I
.GRID DIP 05C)i 1 AT
MODEL 200 400to900MC0R

This multi-purpose instru-
ment has a place in every
electronics [aboratory and
factory. The power supply
and oscillator are in one
compact unit, Reading is
direct. A fine performer,
the model 200 has re-
markably smooth meter
indication.

F-TV,NOISE SOURCE
d Diode) 0t0900ME

UHF and UH
EL 175 (Balance

FO
MoD

The model 175 is ideal
for quick noise measure-
ments in both YHF and
UHF-TY frequencies. Fea-
turing direct reading and
a single range, the model
175 has a noise figure
of 0 to 21 db. No tuning
is required. Impedance
is 300 ohms convertible
to 50 ohms.

Lenkurt Electric Co., tme. .. .. ....... . ... .. 626
Lenz Electric Mfg. Co. ... ........... . . ... 905B
Littelfuse, Inc. ... ... .. .......... .. ... 512
Logan Sales Co. ............... ... ..... 904
Lynn Electronic Reseavch Co. . ........... 1008
Mclntosh Laboratory, Inc. ........ . ... .. .. 713
Magna Elecfronics Co. ........ .. ..... ..., 507
Magnecord, tne. ... oL 715
Magnetics, Inc. ... ... o 1408
P. R. Mallory & Co., Inc. ... ... ........ 1409
Marcont Instruments, Ltd. ... ... ... ... .. 1013
Marion Elecirical Mfg, Co. ... ............ 17
Jo W. Marsh Co. ... oo 413
G. 5. Marshall Co. ... ... .. ... ... ..., 610-611
Master Mobile Mounts, Inc, 515-516
Meridian Metaleraft, Inc. ... ... . .., 107
Merit Coil & Transformer Co. ............. 706
Metal Textile Corp. ... ... ..... ... ..... 1420
Clavde Michael Agency . ................. 1311
Midland Mfg. Co., Inc. .......... ........ 1025
Midwestern Geophysical Lab. ... ... .. ... .. 1027
Gerald B. Miller Co. ........ ... ...... 923-924
J. W. Miller Company ................... 1318
F. L. Moseley €ov weouvrmuennninnnin, 303
Mosley Electronics, Inc. ... ... ... ..., 1513A
F. W. Moulthrop Co. ................... 15138

Moulthrop & Hunter ................ .. 501-502

G. E. Moxon Sales ........ ... .. ... 404
Mycalex Corp. of America ... ........... ... 1511
National Bureau of Standeards Corona Labs.. EE3
National Carbon Co. .................... 1405
National Company, Inc, . ....... ... ... ... 704
National Electric Product Corp. .. ......... 1510
National Research Comp. ................. 416A
Neely Enterprises . ................. 110%9-1110
Neomatic, Inc. ....... . ....... ... ....... 208
Newcomb Avudio Products Co. . ............ 818

Varian Associates’ new Palo Alto research, de-
velopment, and administrative building photo-

graphed at low level with helicopter from
nearby Hiller Helicopter plant, This brand nsw
electron-device facility will be a feature of the
Peninsule microwave field trip during the 1953
WESCON [(Western Electronic Show and Conven-
tion), August 19-21st, San Francisco, Calif.

New Hermes Engraving Machine Corp....... 1312
The J. M. Ney Co. .................... 506
Harold L. Newnen ... .. ....... . ... ....... 205
North Eleciric Mfg. Co. ................. . 1416
L. A, Nott & Co, ... ....... ... .civu..... 720
Cak Mfg Co. .. .. .. i 1307
COhmite Mfg. Co. ........................ 705
Pacific Electrical Instrument Lab. ..... . .... 1018
PCA Electronics, Inc. ... ... .. .. ...... 209

Peerless Transformers .................. 60T-602

Penta Laboratories, Ime. ................. 612
Pentron Corporation ..................... 217A
Perkin Engineering Corp. ..... ... .. ... ... . 1203
Perlmuth-Colmen & Assoc. ........... 1025-1026
Permo, Inc. ... ... .. . . . 414
Permoflux Corp. ... ... .. ... . ... 1402
Phillips Control Corp. ................. .. 1502
Pilot Radio Corp, . ... .. .............. 1407B
Polarad Electronics Corp. . ... ........ ... 215

Polytechnic Research & Development Co., Inc, 202

Potter Instrument Co. . ........... ... .. ..., 1028
Potter & Brumfield ... ... ... ... ... ... ... 1602
Premier Metal Products Co. .............. 1412
Protective Coatings Corp. ................ 1320
William J. Purdy Co. 617-618
Radell Corp. ... . ... ... ... . 1414

Radio Corp. of America Tube Department. 717-718

Radio Craftsmen, Inc. .............. ..... 616
Radio Receptor Co. .................. ... 902
Raytheon Mfg. Co. .................. ... 525
Reeves Instrument Corp. ................ 614
Reeves Soundcraft Corp. ................. 305
Remler Company, Ltd. .. ......... ... . .... 1102
The Rex Corporation . ................... 1415
E. V. Roberts and Associates .......... 805-806
Robinson Aviation, Inc. .................. 1114

e ™
OPTICAL SYSTEMS

B0V EVSVO0PBDIOPTELDIIDOECH O

INDUSTRIAL
PERISCOPES

00000 PSPPSR PUNVOITOTHNEBOESHTRON

DESIGN
DEVELOPMENT
MANUFACTURE

For nearly half a century Koli-
morgen has designed, developed
and manufactured precision op-
tics and optical systems for in-
dustry and the military.

We have the engineering “"know-
how"’, the design personnel and
the manufacturing capacity to
help you solve your optical
problem.

KOLIMORGEN
®

CORPORATION

Plant: 347 King Street « Morthampton, Mass,
New York Office
30 Church Street
New York 7, N.Y.

SO OBEOEBOOOORORD2R2O002300000D
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Q
PLASTIC

INSULATED
WIRE and

Teflon insylated for continuoys use
up fo 250°C, “Tensolon” is available in 14 solid
colors and features a free-stripping, thin wall
covering with high dieleciric strength.

Types WL, SRIR, and SRHY available
in small wire sizes in all standard colors including
spiral striping. Nylon jackets can also be supplied
for greafer resistance fo abrasion.

Thin wall vinyl insulation over flex-
ible stranded conductors [AWG sizes down to +40)
meets many requirements for small space factor.
Avagilable in all standard colers wilth or without
wire braid shields.

Tensolite super-flexible cables, fea-

turing the patented fensulation process, solve many
problems calling for limpness and long flex life.
Phonograph pick-up cables, hearing oid cordage, and
telephone tinsels are reqgularly being supplied.

For labaratory and protfolype require-
ments, the following convenicnt desk size wire kils
are now available from stock: Teflon Kit, SRIR Kit,
Sub-miniature "'1482"" Kit, Flexible Cabie Assortment.

; Tensolite's engineering and develop-
meni facilities are also available for collaboration
in the solution of many specia! cable problems.
Simple or complex, Tensolite will welcome an op-
portunity to estimate on your requirements.

WRITE FOR OQUR COMPLETE CATALOG

| *TENSOI.I'I'E
INSULATED WIRE

COMPANY - INC

‘_OWN * NEW. YORK

Raymond Rosen Engineering Products, Inc.

Telemetering Riv. ... 1314
Rutherford Electronics Co. ..o -ovvvvv 527
1316

Sanbhorn Compony .. ....... .. uso
Sanders Associates, Inc. ... . ... 1086
Sangamo Electric Co. ...

Sarkas-Tarzian, Inc. ..o iic 1024
Walter L. Schott Co. ... .. oo 621
Sequoia Process Corp. .. ... . < oeiiiiiaaen 114
Servo Corp. of America .. ...... .. e 1319
Servomechanisms—El Segundo ............. 1505
Sierra Electronic Corp. ... . ..o e 1113
Simpson Eleciric Co. ... . .vniiin 615
Herman H. Smith, lnc. ... oo 1413B
Sorensen & Co., Inc. ... .cov. iaveenrn B11-812
South River Metal Products, Inc. ... . 1605
Southwestern Industrial Electronics Co... 1014-1015
Spencer-Kennedy Labs., Inc. ... ..onvn s 708
Spmerry Gyroscope Co, ... e 201
Sprague Electric Co. ........... fen. ., 619-620
| Sterling Engineering Co., Inc. .......... .. 204
i Stupckoff Ceramics & Mfg. Co. ........... 503
Conrad R, Strassner Co. ... vuveensvcnns 1406
Summers Gyroscope Co. ... . ...eensisaonn- 1313
The Superior Electric Co. .............. 803-804
Surprenant Mfg, Co. ... .. .. ... 1116-1117
Switcheraft, Inc. ... ... e 919
Sylvania Electric Products, Inc.. . ...... .. 819-820
Tech Laboratories, Inc. .. ......... . P 216
Technotogy Instrument Corp. .............. 1004
Tektronix, Inc. .. ... ... . o 1107-1108
Tensolite Insulated Wire Co., Inc........... 301
Thermador Electrical Mfg, Co. . ... ...... 623
Thomas & Skinner Steel Products Co. ... ... 1404
Thompseon Products, Inc. ... .ovvivoo o 118
Thordarson & Meissner ..o oviee e 1030
Titeflex, Inc. .... R B V4
Transformer Englneers .................... 722
Triad Transformer Corp. . ... ... . ... o0y 824
Tru-Ohm  Products Div. Model Engmeermg
Mfg.,, Inc. ... e N8
TungSol Sales Corp. ... o cv v 1012
UM&EF Mfg, Co. ... v ivrnrinnnes 1403
Ungar Electric Tools, Ine, ... ... 624
United Catalog Publishers, Inc. ... ..... 1603
4. S. Engineering Co. . ... ... i 1011
. S. Navy Electronics Laboratory ......... EET
Vacuum Metals Corp. Div. of National Re-
search Corp. ... .. ... 4148
Van Cleef Bros., Inc. Div, of Johns-Manville 1504
J. €. Van Groos ... e 821-822
Varian Associates . .................... 813-814
Vector Electronic Co. ... .. oaiivininan 1009
The Victoreen insirument Co. ............. 1016
Vitramon, Inc. ... . ... o i 302
V-M Corporation ....... ... covuiaro oy 415
Waldes Kohinoor, Inc. .. .. ... .0 1002-1003
The Walkirt Co. ... .. i 1020
Don C. Wallace & William H. Wallace.. 508-509
Weightman & Associates ......... ........ 221
Western Gold and Platinum Works . ... .. ... 419
Western Lithograph Co. ....... ........... 1103
Westinghouse Electric Corp, ............ 801-802
Weston FElectrical Instrument Corp. . ....... 909
Winchester Electronics, Ine. ... oo 1503
Wood Co., Ash M. .. ... . iiooennns 510-511
Wright Engineering Co. ........ e 1501
Xeelite, Inc. . oo 1022

Production Expansion

PCA Flectronics, Inc.,, 2180 Colorado
Ave., Santa Monica, Calif, announce
that the acquisition of additional plant
facilities, equipment, and personnel en-
ables them to produce filament and
plate iransformers and chokes in ac~
cordance with MIL=T-27. The new line
complements the popular line of minia-
ture pulse transformers made by this
company.

Safety Handbook

The National Safety Council’s new
94-page “Handbook of Accident Pre-
vention for Business and Indusiry”
containg detailed information on such
subjects as: plant layouts, materials
handling, housekeeping, machine guard-
ing, electrical hazards, first aid, fire
prevention, and personal protective
equipment. It also explains how the
small business can obtain the assist-
ance of service and insurance organiza-
tions, governmental agencles, trade
associations, and professional societies.
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WHY

FOR
PRECISION
RESISTORS

Almost any precision resistor
can give you 1% calibration, pro-
tection from' humidity, and high
temperature operation. But where
precision means more than just a
tolerance of 1%, only WIRE-
WOUNDS give you the additional
advantages needed to fully answer
design problems. ..

HIGHEST STABILITY—t0 +0.003%
or better.

TEMPERATURE COEFFICIENT
MATCHED at the minimum value
regdrdfess of resistance.

LOWEST THERM AL NOISE by com-
parison with all other resistor

types.
LOWEST VOLTAGE COEFFICIENT

when operated within JAN and
MIL wattage ratings.

Fmd out how these characteristics
combine in Shallcross precision
wirewounds for dependable ac-
curacy: write for Bulletin R-3C.
SHALLCROSS MFG. CO.,
518 Pusey Ave., Collingdale, Pa,

nallcross
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. RECTIFIER

arkes

*larzian

s ©
PATENTS, MO 2518602°8 2520384

SELENIUM

Power Type

Available over a range that includes a few
volts and milliamperes of current to hundreds
of volts and thousands of amperes. Fourteen
cell sizes provide widest available range of
selection.

RadioType

ctifiers

ile low-cost rectii
Mg found applicauon
in all wpes of elec:rog}c
equipment 3S well as radio

and television recel}iei’sl.e
complete line 13 available.

Embedments

A recent “fiest 1:1
the industry, baﬁkt.[s
+° Tarzian embedments
. offer the adva‘nmff.es
Y of hermetically
. sealed recdifiers at 2

i

e e L

£l fraciion of the s12¢,
. “  weight and cost.
o—— ‘”““@f‘“’ s

Diodes — &

Currently available in

d 3/16" h
and 3/ designed
low current
very low cur

(wo sizes, (1/87

arzian di-
nps) Sarkes Ta c

T %0: use as limiters, ias
relay voltage an

odes are T
rent applicauons-

volage,
many other

Voltage

line of wbular rectifiers

act—
i engineer @ comp
?g:; l[i}:'eeddegi%;?l voliage—low current

source of DC power.

High

This popular

Please write, wire 0
phone for comple[”
information on @il
wypes of Sarkes Tar-
zian Selepium Recu-

Sarkes Tarzian, Inc, 2=cmrer
I Bloomi ‘

Dept

nd
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BULLETINS

Miniature Bushings

A complete line of miniature feed-thru
bushings is displayed with full engineering
data, dimensional drawings, and specifica-
tions in catalog No. 153 released by Thor

Ceramics, Inc., 225 Belleville Ave., Bloom-
field, N. J.
Electroforming

A well-illustrated booklet published by
Bone Engineering Corp., 701 W. Broadway,
Glendale 4, Calif., tells what electroform-
ing is, where it is used, and discusses the
advantages of the process.

Movie Lights

Catalog C, issued by Mole Richardson Co.,
937 N. Sycamore Ave. Hollywood 38, Calif,,
presents complete power distribution data,
and helpful globe and illumination tables
covering the specialized movie lighting
equipment made by that company.

Magnetic Amplifier
Power Supply

Perkin Engineering Corp., 345 Kansas St,,
Fl1 Segundo, Calif.,, recently announced the
release of a new B8-page bulletin, No. L433,
covering their magnetic amplifier regulated
pogyer supplies for laboratory testing appli~-
cations.

Quality Control

“Quality Control—Some Monroe Short-
Cut Statistical Methods' is the title of a
practical working manual on production
control published by Monroe Calculating
Machine Co., Inec., Orange, N. J.

Research

The steps and services undertaken in de-
velopment engineering projects are subjects
treated in a four-page folder released by
Designers for Industry, 2915 Detroit Ave.,
Cleveland 13, Ohio.

Electronic Tubes

The latest condensed 20-page electronic
tube catalog of Amperex Electronic Corp.,

230 Duffy Ave., Hicksville, L. 1., N. Y., is

available at that address.

Selenium Rectifiers

Five new catalog-sheets covering Richard-
son-Allen selenium rectifiers are available at
Wesley Block and Co., 39-15 Main St
Flushing, N. Y.

Metal Case Capacitors

A new 20-page catalog on "“Glasseal” ca-
pacitors, (PG-3) is available at the Pyramid
Electric Co., 1445 Hudson Blvd., North Ber-
genn, N. J. It contains complete engineering
data, performance curves, styles, sizes, and
capacitance and voltage listings for sub-
miniature units.

Regulated Power Supplies

Kepco Laboratories, 131-38 Sanford Ave.,
Flushing 55, . . offer an attractively-
printed 5-page folder which presents the
ratings of 20 voltage regulated power sup-
plies for industrial and research use.

Switches

A 16-page catalog (C-11) published by
Wells Sales, Inc., 333 W. Chicago Ave., Chi-
cago 22, 111, illustrates and describes more
than 15 types of regular and minjature
switches.

Suilfur Compound Recorder

The measurement and control of sulfur
compounds is discussed in bulletin CEC
18108, released by Consolidated Engineering
Corp., 300 North Sierra Madre Villa, Pasa-
dena 135, Calif.

TV Components

Catalog Tr-53, just released by Triad
Transformer Corp., 4035 Redwood Ave,
Venice, Calif., lists over 500 TV compo-

(Continued on page 219)

MICO

Precision Apparatus

ENGRAVERS

FEATURES
Four reduction ratios, 1.5:1, 2:1, 3:1, and 4:1.
. Ball-bearing micrometer spindle.

. Absolute accuracy in three-dimensional reproduc-
tion.

4, Copy and work right-side-up; always in divect
view of operator.

5. Many attachments available to increase versa-
tifity. .

. Wide selection of type.

7. Electric Etching Attachment Available.

Catalogue on request

[ S

(=2

UHF COAXIAL
WAVEMETERS

2-75
Centimeter
Range

MODEL 433 ... 20 to 75 Centimeters
MODEL 5071 ... .. 4 to 20 Centimeters
MODEL 402A 2 to 10 Centimeters

MODEL 402B 2 to 10 centimeters (Reaction Type)

@, .

TOROID COIL WINDERS

Wide-range, laboratory-type madchines available
for winding samples and small production runs of
toroid coils. Production machines built to meet spe-
cific requirements, 6 models available, Special ceils
wound to order,

MICO INSTRUMENT CO.

75 Trowbridge $t., Cambridge, Mass.
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the switch is ON to

APPROVED

Sk
ROCKET FIRING

LANDING GEAR

T N AIRCRAFT

CONTROLS

%&g«@h@wm@\@w@@
;%a@ S
MOTOR STARTERS B
CONTROL STICK GRIPS I han
GUN FIRING = %Q@?i@i J&' Q
BEOMBING i ﬁ “*egi.@% S
) FLYING MISSILES . » L . §§m
COMMUNICATIONS LANDING LIGHTS P i
AIRCRAFT DESIGN ENGINEERS can aliow for continuous! | [y Slable High gain nits, most
can ailow for continuously e sy I . a .
changing power and performance requirements through the %3@1@@&5‘%‘&% ,gn Y be sol
complete interchangeability {on the same mounting base) alihan
of this new line af Guardian Aircroft Relays. Standard - S C L.
spacing of mounting bracket holes provides extreme flexi- g . @,%ﬁdlo ampli-
bility. It's the way to meet new control specifications e : gl Eﬁff‘s@gnd trans- )
without changes in frame drawings! Units range from ; ; ﬁ%ﬂ%ﬁ}% amphﬁers iliustrzlajt?;é
single pole, single throw (time delay available) to four b : ! at right
pole, double throw contact combinations, with ratings from E . §%§%@%erme“cally hermetically
10 amperes fo 50 amperes at 28 v, D.C. All sealed in 200 arpere - : ..‘?.@;@..M: : sealed.
accordance with MIL:R-6106. Weights: from 7.5 ounces 3ofencid Contoctor B e
to 20.8 ounces. Write for Bulletin 1 AR. PNP JUNCTION TRANSISTORS
NOTE THE PRECISE ALIGNMENT OF MOUNTING HOLES ! . .
= - (Typical Characteristics at 25° C—Grounded Emitter)
TYPE NO. RR14% | RR20* RR21%
E L ] ] A Collector Voltage—volts —15 ~1.5 —15.0
:;Q’:"‘_’ !-,Opﬁ;'_': ’.°p'.‘.§'?f. 15?;0.!. 2 P.O.T. :IOP:;'.T.__ :ap:";' 3 PO, zvfo".'lp. COHBCt_Or Curregt_ma —0.5 0.5 — 3.0
Specify from Guardion's complete range for every advantage of quick interchange: |CO—MICF03mD 10 10 30
Current Amplification 25 40 25
GUARDIAN - ELECTRIC | forer cain-oo 0 | w0 | -
1607-) W. WALNUT STREET CHICAGO 12, ILLINOIS Noise Factor—db (1 Ke) 22 22 -
4 COMPLETE LINE OF RELAYS SURYING AMERICAN (KUUITRY POWEI' out—mw (10% Djst.)t — — 20.0

%B%‘%@fﬂé&y%&@%p@dance and 5000 ohm load.

@%%@ngd% mw@re hermetically sealed types.

1

PRECISION

B
i e
vés’ -
DELAY LINE g POINT CoNTACT
for INSTRUMENTATION ﬁ;é’ TRANSISTORS
or i : _ Available in a variety of stable
COLOR TV o COMPUTERS b ~ controlled types suitable for
e aRese i
PULSE FORMING NETWORKS, Etc. @ both fast and medium speed
L - .+ switching circuits and high fre-
Laboratory type, variable in additive increments of .02 microseconds each. ;;‘m;“:; $‘£;;J$ quency _amphﬁers. Advanced
Ll}mged Oco?stantstypei of {r};trume]r_)tt leth'ttk?tﬂl _maxti.mum fde(z)l%sé gf_ 1.0 B 1 - ‘5;';} mechanical design for econom-
microseconds measured a R amplitude wit a rise me O . nIcro- 1 M
seconds measured at 109 and 909% amplitude. fggqf: ;’;@j %“@ﬁﬁr@ rﬁﬁ? éiilgtgerdgf;tlg{l"c'a' H?gt gonc{
Characteristic impedance, 50 ofhms. Maximum peak voltage, 500. IndiViiua] i - Hrep E . f“z mi"% basingg choice of Sse(’)]dserl}nagr
it g 2 i 5 . a7 s . i ok e e i e : s -
i . SR oo A qienigs TR 1o | | o low reverse leakoge. | piugin
In production and moderately priced at $75.00. g“"“‘h” s e
wiiw%% @%g&ﬂéﬁ%g W
) ) 5 S i R i P )
Manufactured by MAY ENGINEERING COMPANY g%@"& mawgg,d@sgggsg ;wﬁ
e R
6055 Lankershim Blvd.  N. Hollywood, Cal. @fjse?ﬁ Mé%mupgi @®P PHOTO TRANSISTORS
mag o ;
géﬁé%ﬂ %eiﬁ;éh%m . 'thTO 0perz;_te ptowey trelay
. . W* with one junction transistor as
. . . the swing is to é 355.‘%3 : f‘?ﬁ-’ f»?rgﬁ DC amplfﬁer.
i . laree plate- .
TELE-TECH @-.ﬁ%@':@%&%ﬁ%@%ﬁ%% o JUNCTION POWER
,  nd size and weight | ¥C  TRANSISTORS
TELE-TECH’s growth has been phenomenal. ofa al eironit -
. . - _of a small cireuit . .. For audio power up to
The tremendous increase in advertising Mﬁ:@mgﬁnmhw L 5 tts,
pages refiects the advertisers’ knowledge L
of the selling power of TELE-TECH. Just Our engineers will be glad to offer suggestions
look af the facts. regarding your Germanium Diode and Transistor
Advertising Percentage apphcahons w;fhouf obligation. Wrn‘e to Dept. T-1.
Year Pages Increase : :
1950 425 pages
1931 078 pocer 249 over 1990 RADIO RECEPTOR COMPANY, INC
1952 1078 pages 154% over 1950 £ : ARl F L4 RINGL
1953%* 1424 pages 336 u/c- over 1950 Since 1?22 ‘IT Rﬂdl"o ﬂ'nd E'{ecrronks
* 15t half projected for entire year @ ' iﬁ

. . SALES DEPARTMENT: 251 WEST 16TH STREET - NEW YORK 11, N.Y.
Caldwell-Clements, Inc., 480 Lexington Ave., New York City 17 FACTORY: 84 NORTH 9TH STREET « BRODKLYN 11, N.Y.
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NOW available for prompt delivery . . .
The NEW “ALONGE”

Recording Tape Splicer
Makes o perfct splice in seconds!

© CUTS
Recording
Tape
20°
671/ °
N 450
(Patented)

The only NON-MAGNETIC Recording Tape Splicer that
makes editing easy. Pays for itself in time saved—for it
is the fastest-acting precision splicer.

The cuiting arm has three knives: The center knife is
directional and can be pivoted and set to cut either at
perfect 90°, at 6715°, or at 45°. The spring pads hold
the recording tape firmly in place as the side knives cut
the splicing tape to the exact width of the recording
tape . . . Precision machined, beautifully fnished;
lightweight, rugged.

Write for complete details.

ALORNGE o 163 West 23rd Street

PRODUCTS, INC. New York 11, N. Y.

The correcy

[« N
cofgﬁe\c' Wire 1o
=2rrect terming)

 EVery timel

e Ve
JONES
FANNING

STRIP

Connections are made
through Fanning Strip,
on bench or anywhere
apart from barrier strip,
and quickly slipped
into assembly.

Designed for use
with Jones Barrier
Terminal Strips Nos.
147 and 142, for §

to 20 terminals, o1a

Barrier Strip

[
2-161
Fanning
Strip.
Pat.
applied for.

Simplifies and facilitates soldering. Insures
positive correct connections. Saves fime.
Ideal for harness or cable assembly,
Strong construction: Brass terminals, cad-
mium plated. Heavy bakelite mounting.

 Howarp B. JONES DIvISION |

“CINCH MANUFACTURING CORPORATION

CHICAGO 24, ILLINOIS

SUBSIDIARY OF UNITED - CARR FASTENER CORP.

WORLD'S LARGEST STOCK [

Coated Hi-resolution Lenses for every TV need —
wide angle, normal, telephoto — 114 to 20" . . . |
Cooke, Zeiss, Ektra, Carl Meyer, B & L, Wollensak,
Ross, Astre, etc. All accessories, baffle rings,
counter-balances, fittings., Foc. mounts fit RCA,
Du Mont, GE Image Orth. Special mounts for GP!
and others. Expert fitting service. LOWEST PRICES.
15 day FREE TRIAL. Unconditiona! Guarontee,

SERVING TY SINCE 1936 ., .

l'. o " . - - B _ TV . .

- REEO LENSE ‘BULLETIN

R 3 ®:and PRICE- LIST -
BURKE & JAMES, inc.

321 So. Wabash Avenue (T) Chicago 4

ENGINEERS:
TV Color Tube Opportunities

Leading Tube Manufacturer has several engineer-
ing positions cpening in the West in design and
development on color picture tubes. Write giving
full resume to Box A-853.

TELE-TECH

480 LEXINGTCON AVE. NEW YORK, N. Y.

21,000

engineering

circulation

the most effective
circulation
in the

electronic industry

TELE-TECH
& ELECTRONIC
INDUSTRIES

CALDWELL-CLEMENTS, INC.

480 Lexington Ave.,, N. Y. 17, N. Y., PLazeg 9-7880
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NATIONAL

] H '.: .
e P_rnvml

5 D(ependable
* Quality

POPULAR
NATIONAL KNOBS

Clear, functional, chrome-and-
plastic styling and sturdy
construction make these the most
popular knobs of their type ever
produced. All fit 14" shafts, For
commercial applications, they can be
supplied in special ¢colors and with
special calibrations. Write for

drawings and prices.

LTS 14 -

NATIONAL -c,'OMPAN?c_;Iné. |

M ALDEMN, MASSACHUSETTS

BULLETINS

pulse, transitor, and

nents, foroids, and
It also has a geo-

miniature transformers.
physical section.

Angular Position Encoder

Bulletin No. 109 describes and presents
engineering data covering the model 14310
angular position encoder which can be ai-
tached to Minneapolis-Honeywell, Leeds &
Northrop, or Bristol potentiometers to pre-
sent digital data from tape from a Clary
printer; and model 14311, which operates a
standard type card punch system. Both
units are manufactured by G. M. Giannini
& Co., Pasadena 1, Calif.

Tube Brazing Alloys

Western Gold & Platinum Works, 3589
Bryant St., San Francisco 7, Calif., presents
characteristics and performance data on the
more widely used vacuum tube brazing al-
loys in catalog V-121.

fonization Gauge Tube

Bulletin A-006-043 describes the iype L-
3032 ionization gauge tube used to monitor
pressure i high vacuum production proces-
sing in the range from 10-*—10-7 mm Hg.
Bulletin A-008-043 describes model 4301
jonization pgauge amplifier with built-in
power supply, range switches from 10-! {o
10-%, a full-scale leak-check range, and out-
gassing heater. Both units are manufactured
under Phillips Laboratories, Inc. patent li-
cense by Litton Engineering Laboratories,
San Carlos, Calif.

Ferromagnetic Cores
and Swiiches

Electronics Components Div., Stackpole
Carbon Co., St. Marys, Pa., has released two
attractive bulletins. Bulletin RC-9A dis-
cusses the physical properties, electrical ad-
vantages, and applications of ferromagnetic
“U’" cores and presents covering curves,
diagrams, and formulae. Bulletin RC-9B il-
lustrates and describes both line and slide
switches, and includes drawings and speci-
fications of various types in each switch
class.

Resistors

Catalog data bulletin C-1, the 12-page
brochure published by International Resist-
ance Co., 401 N. Broad St., Philadelphia 8,
Pa., comprehensively covers the features,
characteristies, coating, dimension, derating,
insulation, windings, and specifications of
jcﬁubular and flat power wire wound resis-
QrSs.

Miniature Relays

Bulletin no. PR1 presents actual scale
drawings, characteristics, and performance
data covering the series PR 9100 armature
type sensitive miniature relays manufac-
tured by Phaostron Co., 151 Pasadena Ave,
S. Pasadena, Calif.

YU Meter

The advantages of visual recording con-
trol and a description of the model 10 VU
meter made by Tapemaster, Inc., 13 W.
Hubbard St., Chicago 10, Il1l., are presented
in bulletin 110.

Filters

Burnell & Co., Yonkers, N. Y., have re-
leased a two-page folder which describes a
new series of single side-band filters and
presents their frequency response curves.

Square Wave Generafor

Performance specifications of sguare wave
generator model 43A are presented in a
bulletin released by Electro-Mechanical Re-
search, Inc., Ridgefield, Conn.

induetors

Torocoil Co., 1374 Mobile Court, St. Louis
10, Mo., has released two new bulletins: one
describes the characteristics of a new line
of precision decade inductors; the other
presents the frequency characteristics, tem-
perature affect, quality factor, and unit
size of their standard line of toroidally-
wound, powdered-molybdenum permalloy
inductors.
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FROM BLUEPRINT TO
FINISHED PRODUCT!

Sampson bas complete facilities
to furnish all necessary parts or
will work from parts supplied.
Dials, knobs, pointers etc. pro-
duced to accurate tolerances and
processed with standard instru-
- mentfinishes. Fig-

4B ures and calibra-

tions can be ap-
plied with lumi-

, nous or non-lumi-
nous materials according
to your requirements.
SAMPSON produces large
scale orders as well as or-
ders for “one-of-a-kind.”

2834 W. Lake St., Chicago 12, 1.
WRITE FOR DESCRIPTIVE BROCHURE!
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PROOF of
PERFORMANG

Shure slender Gradient'
Microphones solve difficult
acoustic problem

as told by 5. L. Almas, President of K-L-A
LABORATORIES, INC., Detroit, Mich.

“We have just encountered a very in-
teresting and unusual experience. Presi-
dential candidate Governor Adlai Steven-
son spoke on Labor Day here in Detroit
during an open air meeting in Cadillac
Square.

“The speech was televised coast to
coast and T.V. engineers did not want a
battery of microphones obscuring the
speaker’s face. We did not want ordinary
broadcast microphones used that would
cause feedback before sufhicient signal
was obtained to drive the public address
system to the desired output.

“Aftier due consideration, it was mutu-
ally agreed 1o use only two microphones
for network T.V. - Radio - 5 Newsreels,
two Tape Reeorders, and Public Address
System. We suggested two Shure Model
#315 microphones, and these were used
with excellent results. We received com-
pliments galore.

“Congratulations for having designed
a mierophone to satisfly the demands of
such varied ficlds of sound reproduction.”

Former Governor
Stevenson of Illinois,
pictured as he ad-
dressed Detroit audi-
ence on Labor Day,
during the 1952 pres-

idential campuign,

300"
BROADCAST
LIST PRICE $72500

5:31511
GENERAL PURPOSE
LIST PRICE $7500

¢ Pulents Pendi

"SHURE BROTHERS, INC.

MICROPHONES AND ACOQUSTIC DEVICES
225 W.Huron St.Chicago10, lll.Cable: SHUREMICRO |
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Image Forming System
for TV and Film

A new departure in optical systems
is reported to produce enhanced il-
lusions of depth and roundness in TV
and film pictures. No viewing glasses
or TV receiver modifications are re-
quired. The entire operation is per-
formed at the camera lens by a light
gate iris and arrangement of refractor
strips, which control the light going
to the conventional film or iconoscope.

The system was invented and pat-

Light gate iris with several adjustab’e leaves
which control the amount of light which
is allowed to pass through optical system. Up
to 600 measured gradations are available for
each leaf which divides the Inspacion aperture

ented by Melville Terwilliger, 6500
Yucca St., Hollywood 28, Calif,, and is
trademarked under the name “Inspac-
ian.” The image relief effect has the
trademark ‘“Depthdimension.” It is
available as a complete package on a
contractual basis.

The instrument, as installed on a

motion picture camera, measures

4§ BACKGROUND OBJECT
(Y
. o INTERMEDIATE
JEC

[}

VN

'l \\ ’/’.1 OBJECT
' \\. FOREG/RO!JND OBVECT

' /

1 |\\ . l'

'.' | V\\ l

Y

L/ %/\
L ot 'clcR R

STANDARD FRONT
LENS ELEMENT

'\\,g.;g: |g%&l?——REFRAOTOR STRIPS
™ f
STANOARD REAR
<1 LENS ELEMENT
NORMAL (NTER- ~ O\ s 3

'
VL
MEDIARY FOCUS 1 NORMAL BACKGROUND
v ‘ ~
\ o FOGUS

~ N /
/_VJ_""\‘ﬂLM OR 'ICIONOSGOPE[*|

CORRECTED INTER- -/ \—GORRECTED BACK-
MEDIARY FOCUS, GROUND FOCUS

In operation, inspacian relies on matched pairs
of vertical refractor strips (CL-CR and L-R] to
modify the focus of the divided portions of the
light beam which poss through them. This
allows images in different planes o be thrown
in or out of focus to heighten depth illusicn

12 x 12 x 6 in. It utilizes schematic
variations of image sharpness to blend
modifications of image forms to height-
en the appearance of space and solidity.
(Continued on page 222)

lis

e R T T

B T RO SR TR AL

= i

| THESON

o
&

...foryour local TV Station. Make Extra
Profits with the Auricon “Cine-Voice”
16mm Sound-On-Fiim Camera. Auricon
High-Fidelity “Talking Pictures” run
on any 16mm sound projector...or
on Television Station film-broadcast
equipment.

Auricon “Cine-Voice” Camera
For 16mm Sound-On-Film Talking
Pictures. $6959 (and up) with a
30-day money-back guarantee.

7325 Beverly Blvd., Los Angeles 36, Calif.

MANUFACTU RERS OF SOUND-ON-FILM
RECORDING EQUIPMENT SINCE 1931

M‘mwood

@A
H-o..o...o

y P

Please send me free ‘‘Cine-Voice information.
NAME .
25Cca

(Please write your address in margin)
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VISUAL
BALANCING

High ond Low Yoltoge
Current Limited D.C.

Seleclive Amplifier
With Over 65 db Gain

@ Specifically designed to afford full util-
ization of autstanding accuracy and
range of Beco Model 250-C1 Imped-

once Bridge.

Both Oscillotor and
D.C. Generator for
Bridge Operoalien

20 db Rejeclion
at 2nd Hormenic

Any Fixed Frequency
from 100 CPS to 10 KC B

8¢(0
MODEL 855- Al
OSCILLATOR
AMPLIFIER

@ Complete operation of the 250-Cl
Bridge from A.C. power.

@ Highly stable oscillatar, accurate to
within 1% of nominal frequency.

@ Maximum convenience. Yisuval null in-
dication. No batteries.

MODEL 250-Cl
IMPEDANCE
BRIDGE

@ Features Beco Dekadial for

accurale resistance, capaci-
tance, inductance. Readings to four
significant figures,

@® The most accurate, widest ronge Im-
pedonce Bridge available.

@& Compact, light, portable. 9 x 11" x
117 over all,

| . 4 Model 855-A1 ® Wide ronge: N
6&:@ D E K A D l A L Oscillator-Amplifier . .. .. .$170 Resistance — 1 milliohm to 11 meg-
36 feet of scale length with 38,000 discreet in.cremenrs # Model 250-C1 c ohm‘s'. e 1100
ACCURACY — Resistance: +0.1%; Capacitance: fmpedance Bridge .. ... .. $340 apacitance — | puf to pis.
-+0.25%; Inductance: 21.0%. Impedance — 1uh to 1100 henrys.
o h *8Team . .vniniiin .. $510

ol |
i
bl

e
i

o

e
-

No Chance Of Wiring Errors!

Print your product’s electrical circuit on SYNTHANE copper-
clad laminated plastic and you eliminate expensive wiring
and wiring errors. Fast and relatively inexpensive, this
process permits quick changes in circuits without retraining
assembly workers. Easily punched, sawed, and drilled,
copper-clad SYNTHANE also combines these properties: high
strength, light weight, low inertia, corrosion-and-heat
resistance, and high insulation. To learn more about the
role of copper-clad SYNTHANE in electronics, mail this
coupon today.

SYNTHANEE
S SYNTHANE CORPORATION

11 River Road, Oaks, Pennsylvania

CONSULT | Bxrgg ;
THIS LATEST [ M

Bede oo n ittt
o o SoE

64-PAGE s :

CATALOG

Manufacturers of
laminated plastics

s
2 2 ey

Gentlemen:

By SHEETS !P!ease Ee’ndlme information on gYNTHANE
R e ami d plastics’ use in ""printed”circuits.
UM oy, | FREE RODS « TUBES e
o MOLDED-MACERATED | V™
MOLDED-LAMINATED Address
FABRICATED PARTS City Zone___State
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ARMSTRONG ON MICROWAVES

(Continued from page 57)

The only satisfactery continuous wave generator
available for the frequency with which he was working
appears to have been the Barkhausen Kurtz type; but
the available tubes, when pushed for power, proved
to have a life measured by minutes. Marconi had new
tubes developed, adjusted to fit into circuits and to
operate reliably with increased power. With several
units in parallel, he appears to have obtained an effec-
tive power of the order of 10 watts. His receiver made
use of an electron oscillator arranged for superregen-
eration. The gain of the parabolic reflectors used was
given at 8 decibels.

With that equipment, which must have required the
same consummate skill to handle as the original co-
herer spark equipment, he once more found that dif-
ference between experimental fact and accepted theory
which he had encountered twice before.

EVEN A MILE BELOW “LINE OF SIGHT”

Having installed his transmitting equipment atop
Roeca di Papa, an elevation of some 2,500 feet above
the Mediterranean, he steamed away on the “Elettra”
through areas of varying signal strength, receiving the
last faint signals at a distance of 125 miles, where the
receiving antenna was at least one-half mile below
line of sight transmission. Continuing on to Golfo
Aranic, Sardinia, he disembarked the receiving equip-
ment and installed it on the tower of the signal station
at Cape Figari, 340 meters above sea level, Although
the distance was 168 miles, and the receiving station
over a mile below line of sight, 1009, intelligible speech
was received during the strong periods of the signal,
which varied in strength from completely intelligible
reception to inaudibility in slow deep fades.

Marconi announced his discovery of the bending of
the waves, but it was received with skepticism. The
line of sight theory of transmission of centimeter waves
was too firmly ingrained to be disturbed by one experi-
ment, even when the experimenter was Marconi him-
self. I well remember that my own reaction to his an-
nouncement at the time was similar to that when the
rumor of the discovery of the “daylight wave” was in
the air. It was against the laws of nature as I knew
them, and hence it was not conceivable that it could
be true.

TWENTY YEARS LOST

Perhaps some of the rigidities of the mind of the
engineer would be eased a bit by more frequent refer-
ence to a few words set down some centuries ago—

Marconi microwave transmitter (left) and control apparatus {right}

“There are more things in heaven and earth, Horatio,
than are dreamt of in your philosophy.” (Hamlet)
Today, we know Marconi was right; but nearly two
decades passed before the words of his prophecy at
the time came true. Ill health and the end of his career
terminated further exploration of the new mode of
transmission; but he left the vision, and his own words
present it as he saw it, In the conclusion to his paper*
he said:

“In regard to the limited range of propagation of these
microwaves, the last word has not yet been said. It
has already been shown that they can travel round
a portion of the earth's curvature, to distances greater
than had been expected, and I cannot help reminding
you that at the very time when I first succeeded in prov-
ing that electric waves could be sent and received
across the Atlantic Ocean in 1901, distinguished mathe=
maticians were of the opinion that the distance of com-
munications, by means of electric waves, would be
limited to a distance of only about 165 miles. H. M.
Poincare—Notice sur la telegraphie sans fil. Annuaire
pour 'au 1902 des bureaux des longitudes—Paris.”

When we remember the low power available for
transmission and the ecrudeness of the equipment with
which Marconi accomplished the 168 mile transmission,
and consider the incomparably superior equipment
that has been available to us from the technical de-
velopments of World War II, the wonder is that his
prophecy went so long unheeded, and that the investi-
gations of the past few years were so long deferred.

Certain it is that, with the tools at hand, we have
taken a long time to catch up with the prophecy.

* Presented before the Royal Institution of Great Britain,
December 2, 1932.

IMAGE FORMING SYSTEM

(Continued from page 220)

be thrown in or out of focus separately
or concurrently. If an ultra-sharp pie=
ture were desired, foreground, inter-

In operation, Inspacian establishes
from separation of the images by sub-
dividing the light from the observed
scene. Fach segregated strand of light
keeps its general place within the main
light beam of the camera, but is pro-
vided its own separate control, of its
own intensity, duration and focus. This
is accomplished by an unusual light
gate iris and second focus structure.

By employing individually movable

222

aperture leaves, the iris permits a cer-
tain amount of light to pass through for
a particular subdivision of the light
beam. Between the standard front and
rear lens elements, the light passes
through matched pairs of vertical re-
fractor strips which modify the bheam’s
focus. Since there are several strips,
each one independently adjustable ac-
cording to a calibrated scale, various
foreground and background planes may

mediate and background could all be
in focus at the same time.

The scene may be viewed with fixed
adjustments of intensity and focus, may
be modified by manual changes, or al-
tered according to any desired time
pattern by a rotating modulator. There=
fore, moods and depth illusion may be
created in almost limitless abundance,
providing a most versatile tool for mo=
tion pictures, photography and TV.

TELE-TECH & ELECTRONIC INDUSTRIES * August 1933

www americanradiohistorv com


www.americanradiohistory.com

precise
performance

and exireme'rigidity in
R.F. Coils and Transformers
with or without Caoilguard

Coilguard
by Vanguard is.a special
encapsulating resin affording
maximum protection against
adverse atmospheric conditions
(—65°C to +130°C, 100‘*.; RH)
for l)etaiis Contact
- VANGUARD
" ELECTRONICS CO.
' 3384 Motor Avenue
Los Angeles 34, Calif.

NO SHORT

Made of ETHYL CELLULOSE .. .
A TOUGH, DURABLE PLASTIC

: ) Now ® 0 e
~ For Extra Strength
‘D’ WASHERS

TO FIT OUR
CABLE CLIPS

Write for Sampfe cmd
Fuli lnfor

.

|
i
o

5259 M, AVONDALE AVE. « CHICAGO 30, ILL.

We:l Coast Representalive:
5777 West Pico Blvd. e Los Angeles 19, Calif.

- INDUS TRY§, o

NEWS=

Clarostat Mfg. Ceo., Inc.,, Dover, N. H.
have announced the appointment of
Jacob J. Repetto as assistant sales man-
ager. He will be responsible for organ-
izational supervision of company sales
activities and report to I. J. Young-
blood, vice president in charge of sales.
Mr. Reppeto has contributed a number
of patents covering Clarostat resistance
devices during his ten-year association
with the company.

Dr. Ralph L. Power, who entered
radio from a USC professorship, and
was a newspaper radio editor and man-
ager of two press-owned stations, re-
signed from Hoffman Radio Corp., Los
Angeles, in July after having been
editor of that organization’s “Trans-
mitter” for a decade. On his return

Dr. Ralph L. Power

from a {reighter trip around South
America, Dr. Power will continue to
head his Los Angeles public relations
office which handles the accounts of
representatives and such manufacturers
as Gertsch Products, Inc, Cinema En-
gineering Co. (Aerovox Corp.), James
B. Lansing Sound, Inc.,, and Helipot
Corp. Dr. Power is executive sec-treas
of the Los Angeles chapter of “The Rep-
resentatives.”

Carborundum €Co., Niagara Falls,
N. Y, recently announced the follow-
ing staff changes in the Abrasive Sales
Div., George H. Dennison has been
made Buffalo district sales manager and
William G. Kettner, Jr., made assistant
to the office manager for the New York
sales district. C. R. Strong has bheen
transferred to the Peoria, Ill., territory;
and F. H, Garske, Jr., A. G. Ott, and
J. H. Spehr will service the Wisconsin
territory. M. 1. Johnson, was made gen-
eral salesman in the Buffalo District,
G. A. Tanner has been made general
salesman of the St. Louis district. H. A.
Johnson has been assigned the South

(Continued on page 224)
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Adwut,

Plug In Meter-Relay

Hermetically Sealed and Shock Mounted.
Model 265 non-in-
dicating meter-re-
lay has balanced
movement, locking
. contacts, .2 micro-
| amperes sensitivity
and sealed case.

Sensitivity Ranges

0.2 microamperes to 50 amperes, or .05
millivolts to 500 volts. The range can be

changed with shunts or series resistors.

Accuracy

Factory adjustment within 3% of the
specified current or voltage for most units.
By adjusting circnit resistance the accu-

racy can be improved to better than 1%.

Conftacis

SPST. or rated 5 to 25 milli-

S.P.D.T.

amperes D.C. at 75 to 125 volts. Contacts
lock in by a bolding coil in the relay. They
are released by breaking the cireuit to the
diagram

shows 1In-

The

wiring ar-

holding ceoil.
ternal
rangement and
basic

quirements.

circuit re-
Load
resistance R limits
contact current 1o

rated value.

Speed

Design variations allow for a range of
response time from 1 millisecond to 10
seconds for most ranges. Time delay can

be calibrated in seconds.

Case Style

Round metal can, sealed. Octal plug con-
nector or other type of sealed header is
optional. Rubber shock mount protects the
jeweled movement frowm jars and vibra-
tion, Size: 214" dia. x. 214",

A.C., D.C., R.F., F°, C°

The Model 265 used with copper oxide or
erystal diode rectifiers works well on A.C,
Rectifiers may be built in, likewise R.F.
thermocouples. Calibrated in millivolts
and with bimetal compensation this relay
gives accurate control or safety alarm when
used with temperature thermocouples. For
further specifications write or call Bradley
Thompson, Assembly Products, Ine. Cha-
grin Falls 52, Ohio. Phone CH 7-7374.
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2295 FOB New York. N Y

phase sensitive nult detector wherein noise

snd‘ harmonic voltages are effectively eliminated.

e For use in conjunction with bridge and po-
tentiometer circuits.

@ S|mphf|ed and precise zeroing of synchro
devices,

#® Allows separate adjustment of phase and
magnitude in nult circuits,

@ Eliminates the necessify for filters.

fnput Impedance
High Gain..2 megchms shunted by 30 mmid.
Low Gain. 2.5 megohms shunted by 15 mmfd.
Sensitivity .. __..b millivolts off-scale deflechon
Frequency Range—
30-10,000 <ps yhigher ranges avsilable)
Selectivity .40 db. down on all noise & harmonies

Reference Input Power ... _._._. 10 miliiwatts
Maximum Input Voltage..mwoe o125 volts RMS
Peak Input Voltage 400 volts
Power Supplyee ... 105-125 volts, 60 cps, 25 watts
Dimensions—“gt 9 in., Width 15 in., Depth 8 in,
Weight..

.25 pounds

INDUSTRIAL TEST EQUIPMENT €O}
55 EAST Tith ST., N. Y. 3-Tek: GR. 3-4684.

Pruvcn thru thc: dall} opcrztmn of thou-" ‘
@sar‘dw 'of COMCO trarismitters and receivers

' giving reliable sc:rvu:c undtr all opclatmg _
conds I ' Y

OMPLETE Lmt OF 5.
TWO-WAY Riabio Euuwmeur ;

‘u1pmcu
e ani for airport vehicles
i i i

A
CORAL GABLES 34, FLO
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Texas coated abrasive territory, and
S. E. H. France, who formerly serviced
that area has been transferred to the
New York sales district. H. W. McGarr
has been iransferred to the Chicago
distriet, and R. D. Hulben and C. R.
Strong will serve the Des Moines-
Davenport district.

Dr. William R. Burwell, president of
Brush Electronics Co. and Clevite Corp.,
Cleveland, Ohio, recently, became a
member of the board of directors of
Stanford Research Institute, Stanford,
Calif. From 1937 to 1951, Dr. Burwell
was chairman of Brush Development
Co. and president and director of Brush
Laboratories. His other directorships
include Associated Industries, Wheeling
Steel Corp., Cleveland-Cliffs Iron Co.,
and Clevite Corp.

Donald H. Kunsman has been elected
a vice president of the RCA Service
Co. He will be in charge of the Con-
sumer Products Service Div. Mr.
Kunsman joined RCA Service Co. in
1949 as assistant to the president. The
following year he was appointed budget
manager for the company, and later,
elected treasurer and controller. Also
announced was the election of Gerald
W. Phister as treasurer and comptroller
of the company.

Gerald E. Mortensen has heen named
office sales coordinator for the Greater
New York territory of General Cera-
mics & Steatite Corp., Keasbey, N. J.
He will assist Harold Landsberger in
charge of New York sales. Mr. Morten-
sen was formerly with the Perth Amboy
office of General Cable Corp.

A. Cameron Duncan has been named
merchandise manager of the Home In-
strument Dept., RCA Div., Radio Corp.
of America. He will be responsible for
merchandise and production planning
for RCA Viector TV, radio receivers,
and Victrola phonographs. Joseph J.
Kearney has become East Central re-
newal sales manager for RCA radio
batteries, the post wvacated by Mr.
Duncan.

C. D. (Jim) Pitts, radio and sound
engineer, has been made a field sales
representative for RCA  broadcast
equipment and will assist David Bain
in the company’s Washington, D. C.
office. According to the announcement
by the Engineering Products Dept.,
RCA Victor division, Mr, Pitts has
served as shipboard radio operator for
the Radiomarine Corp., as test engineer
for Electrical Research Products, Inc.,
and as recording engineer with RCA
Victor.

James B. Charters has been named
vice president and general manager of
the Motorola-Detroit Co. He has been
associated with the Motorola organiza-
tion for nine years, having functioned
first as sales manager and more re-
cently as branch manager.

PIPELINE TO
PRECISION

Model WWVR

Designed specifically to conveniently
receive ‘and make maximum use of
all the Standard Frequency Trans-
of WWV without any
special setup.

missions

Send for complete specifications

Vv

SPECIFIC | PRODUCTS

5864 HOLLYWOOD BOULEVARD
HOLLYWOOD, CALIFORNIA

for every application

most complefe—
most diversified
line in the world!

From a professional
boom stand to a
flexible goese neck to a tiny
fitting—whatever your need in
mike stands and aoccessories—
depend on it, ATLAS has it for
you. Designed and manufac.
tured for highest stability,
qulet, ease of operation, dura-
bility. And backed up 100%
by ATLAS—world leader in mike
stands, public oddress loud-
speakers and accessaries for 21
years,

Campare them all at your dis-
tributor—You'll make your next
mike stand an ATLAS,

ATLAS souno corp.

ﬂ 1445 .39th Street, Brooklyn 18, New York

In Canoda: Atlos Rodis Corp., Lid., Toronto, Ont.
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