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FRONT COVER: MAGNETIC MATERIALS—KEY TO ELECTRONIC FUTURE! Mognets and magnetic core ma-
terials are playing increasingly vital roles in the development of communications equipment, computers, in-
dustrial controls, audio and measuring devices. One of the prime characteristics of these materials is the
familiar hysteresis loop, which is actually a recard of flux versus field strength during o magnetization cycle.
Loop shope depends on several foctors, including composition, impurities, fabrication, heat treotment and
stress, Some years ago, the graceful lozy-S was the order of the day. More recently the rectangular shape
has come o the fore, representing new nickel-iron olloys and oriented silicon steels, with their well-defined
stotes of residual flux, A valuable tool for studying magnetic material behavior is the photomicrograph, such
as the one shown [courtesy Arnold Engineering Co., Marengo, |11} of Alnico V permanent magnetic olloy. For

a thorough evaluation of today's magnetic materials, see the arlicle starting on page 86.
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RECEIVERS { Thausonds )

Facts and Figures Round-Up

October, 1953

ELECTRONIC
INDUSTRIES

TOTALS

GOVERNMENT ELECTRONIC CONTRACT AWARDS

This list classifies and gives the value of electronic equipment selected from
contracts awarded by government procurement agerncies in August 1953.

Actuators .. .. ... ... L. $351,866
Amplifiers ... ... .. ... ... 298,791
Automatic Pilot Systems . ... 1,942,682
Batteries ............... 28,050
Cable ... ....... ... . 401,272
Coils, osciliator & antenna . . 76,451
Communications Facilities 279,470
Control Panel!s 604,462
Converters .. ...... ... ... 205,425
Countermeasure Transmitting

Sets ... ... ... ... 218,715
Crystals ... ........... . 59,263
Dynamotors . ... ... . ... . 1,000,584
Filter Controls . ... ....... 45,625

Broadcast Stations in U.S.

AM FM v
Stations on 2392 569 173 VHF
Air €8 UHF
Under Construction 130 65 102 vH7
(CPs) 187 UNF
Applications 233 10 3.2 VHF
Pending 155 UHF

~Radio and TV Receiver Production

B

v Radio

August, 1953 Home 283,000
Battery 159,000

Auto 354,000

Clock 178,000

Totat 582,000 974,000
Eight months, 1953 Home 2,480,000
Jan.-Aug. lIncl. Battery 1,216,000
Auto 3,762,000

Clock 1,382,000

Total 4,701,000 8,640,000

FCC Has 1138 Employees

Office or Bureau

Washington Field Total

Flight Simulators . ..., ..... 1,095,824
Generators . .. ........... 1,120,315
Gyros . . ... ... 142,345
Gyro Indicators ... .... ... 565,062
Homing Groups .......... 30,000
Indicators ... ......... .. 7,781,293
Jet Instrument Trainers 585,292
Light Assys . ............ 32,638
Motors . ... ............. 65,244
Motor Generators ... ... ... 3,343,052
Mounts, vibrator ......... 255,081
Oscillators . . ............ 88,956
Panel Assys ............ 51,847
Federal Taxes
Taxes, taxes, and still more taxes,

reach into the lives of every citizen. Ac-
cording to Tax Outlook, published by the
Tax Foundation, 30 Rockefeller Plaza,
New York City, last year's lion's share
came from corporations ($21,466,910,-
000) and salary withholding $21,313,-
072,000). More directly related to the
electronic industries, the Federal taxes ran

as follows:

Telephone & telegrapb users $395,434,000

Radio-TV-phono purchasers 118,244,000
Patent & copyright owners 6,253,000
Phonograph iecord purchasers 6,888,000
Electrical energy users 53,094,000

RETMA Estimate
7 Million TVs in '53

An informal poll of members of the
RTMA board of directors developed an
estimate that seven million TV receivers
will be produced in 1953. The directors’
‘‘guesstimate’ ranged from a low of five
million sets and o high of eight million

Power Supplies .......... 597,644
Radar Sets . .. ..... ... ... 411,340
Receivers . .. ... ......... 356,140
Receiver Transmitters ... ... 4,995,598
Recorders, sound .. ... .... 78,000
Regulators 582,375
Relays . ... . ... . ........ 25,526
Switches . ... ... ... ... 667,501
Test Equipment, instrument 39,258
Trainers, instrument flying 250,757
Tubes, electronic . ... ..... 235,125
Tuners .. .. ............. 413,737
Waveguides .. ...... . ... . 52,164

Electronic Ins and OQuts

Sixteen manufacturers of electronic
equipment and components and eight
distributors of radio, TV and electronic
apparatus failed during the year ended
May 30, according to the annual report
of the RTMA Credit Committee,

Of the 16 electronic manufacturers who
experienced financial difficulties, four
were assemblers of radio and TV
ceivers; manufactured test equip-
ment; one produced hearing aids; two
produced sound equipment and phono-
graphs; three manufactured items primar-
ily of @ military nature, and five pro-
duced components.

“The most common cause of these
failures,” Chairman H. A, Pope reported,
“may be summed up as inadequate man-
agement. That circumstance was, how-
ever, manifested in a variety of ways.
In several instances it was clear that
management had not provided itself with
satisfactory accounting tools and records.
These businesses were losing money but

ree
ohne

Commissioners ................. 35 0 35 . S R .

o?ﬁce of Opinions and Review . .. 8 I 8 with an average of seven million. Earlier were reporting profits. Others had ac-
8gjce 0: refmingrEXGmine“ ----- Tz 8 ‘3 a poll of parts manufaciurers showed cepted defense' contracts at too low a

e o nformation . .......... .

oﬁ‘:ce of Administration . ....... 129 0 129 average estimates of 7 million sets for price, or the contract called for work too
Office of Secretary .............. 37 6 37 the year, with a low of 6,250,000 and « difficult in terms of their production or
Office of General Counsel ..... .. 17 o 17 . . - . . . v,

Ofice of Chief Accountant . ... .. 24 0 24 high of nine million. engineering experience.
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(SEE *'AS WE GO TO PRESS” STARTING ON PAGE 11, FOR LATEST INDUSTRY NEWS}
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Highly specialized pro ion process
or Boron:-Carbon Pracistors

ONLY FILM TYPE RESISTORS MEET HIGHER

Fr> 4 & Advancing requirements of instrumentation,
I military electronics and television focus
emphasis on greater stability for non-wire
wound resistors. IRC believes its filament
type construction offers the best answer to
/ more exacting standards. For over 28 years

= BASIC ,
N TECHNIQUE y 4 the film type resistance element has proved
-"‘:R. '. y its superior stability—even in today’s
r'"--r._-.; el newest IRC Boron-Carbon Precistor.
= - .- H_ L - o
e ——

A thin coating of precured and
stabilized resistance material is
bonded to special glass or an in-
organic core to form IRC's exclu-
sive filament type element. This
is in contrast to the carbon pill or
slug principle of construction, Its
uniformity and stability have
proved superior since the earliest
days of radio.
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high popularity—high stability

More IRC Filament T'ype BT Resistors
are used in radio and TV sets than
any other brand. They meet and beat .
JAN-R-11 specifications, and have been - % 1 t -
tested and approved by most producers res ts Or
of government equipment. Exception-
ally stable—in 14, Y4, 1 and 2 watts,.
Send coupon for Data Bulletin,

high voltage—high stability

TRC Type MV High Voltage Resistors

offer outstanding stability even in very

high resistance values. Filament resis-

tance coating in helical turns on cer- b i F I b

amic tube provides a long, effective Oron car On
conducting path. 2 to 90 watts. Check

the coupon for detailed information. preClStor

high economy—high stability

Type DC Deposited Carbon Resistors ; l
combine accuracy and economy with |
high stability. Excellent where carbon
compositions are unsuitable and wire
wound precisions too large or expen-
give. Available in 14, 1 and 2 watts.
Use coupon for further facts.

STANDARDS

high accuracy—high stability

The ultimate in stable non-wire wound
resistors, Type BOC Boron-Carbon
Precistors conform to all requirements
of MIL-R-10509 Voltage coefficient
less than 20 parts per million per volt.
Extraordinary load life. 14, 1 and 2 The new Type MBC !4 watt, 1% resistor
watts. Send for Bulletin. offers the inherent superiority of a Boron-
Carbon resistor plus the advantage of &
fully insulated unit. Send coupon for full
details,

INTERNATIONAL RESISTANCE CO.

407 N. Broad S§t., Philadelphia 8, Pa.

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

Send me full data on: O DC Deposited Carbon;
O BT Insulated Filament Type Resistors; O MV

High Voltage Resistors; {0 BO(C Boron - Carbon
Precistors; (] MBC Molded Boron-Carbon Precistors

Name

Title

Company

Address

City Zone State
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® measured and cut in 2V%

to 45-ft. lengths? Telephone Plaza 9.7880
@ insulation stripped one or S. M. GASKINS, Western Manager
both ends to 82 in.? JOHN D. LUPTON, District Monager
201 N. Wells St., Chicago &, Ill.
@® up to 1800 pieces per hour Telephone RAndolph 6-9225
H - 2
in T0-ft. lengths? CHRIS DUNKLE & ASSOCIATES

Colifornic Representatives

Completed Automatically on Artos Model €S-10 | | ™ o iy ="

1355 Maorket St., San Francisco B, Calif,

Now you can get high production  tained without cutting strands or Telephone Klondike 2-2311, Ext, 579

of insulated wire leads...accu- nicking solid wire. Insulation WARREN S. BROWN, Circulation Manager
. . . M. GROENING, Asst. Circulation Monager

rately measured, cut in lengths up  may be stripped from 2 in. up to JOHN J. BORGH!, Coniroller

to 45 ft., and stripped at one or 8% in. at one end and 6Y% in. at
C!RCULATION 21,000

Because of increoses in circulotion which

plete and collected in one fast, cord or remove the outer jacket on obviously cannot be shown in current audited

stafements, advertisers should disregard any

both ends. Leads are finished com- the other. You can also slit parallel

. . comparison baosed on a previous period ar

automatic CyCIe- SJ appllﬁﬂce cords. ony that fails to show TELE-TECH's guar-
anteed circulation of 21,000,

This Artos machine will handle Inexperienced help can handle TELE-TECH* & ELECTRONIC INDUSTRIES is

edited for top-level engineers and execu-

3 . tives throughout the electronic industries.

wire, cord and cable up to No. 10  an Artos without trouble. Set-ups 1 giver e ey enainaoring  ewaeuties

. . . authoritative information and interpretatian

stranded or No. 12 solid. Con-  are quickly changed for different of the latest developments and new products,

with emphasis on subjects of engineering

H . . import and timeliness, Speciol altenfion s
sistently uniform results are ob-  cut lengths and stripped lengths. AR
MANUFACTURING
—Electronic equipment, communicotions,

The complete line of Artos auto- —Militory  equipment including  rodar,
matic wire Cutting and Stfippiflg sonar, guided  missiles, fire  controls.

Other Artos Machines | \WRITE FOR BULLETIN . o,

. . Get the complete —TV-FM-AM receivers, phonographs,

machines will handle cut lengths . P recorders, repraducers,
from 1 in. to 60 ft., stripped lengths 5t°fy—Wr1.te now OPERATION
to 6V lﬂt; at one end and 8L5 in. for Bulletin 40 £ty —Fixed, mobile and cirborne  communi-
at the other wz're vormr No. 12 to Foai cotions in  commercial, municipal, avi-
N 00 ’ fd 6 on the Artos i ation and government services.

0. 0 gauge, and up to 3600 Model CS i —8Broadcasting, video ond audio record-
pieces per hour. Ask fOI‘ recome- ode -10. f\- ing, records, audio end sound systems,

mation piclure production.
—Military, civilian  ond  scientific  elec-
tronic  computing ond contral  systems.

*Reg. U. 8. Pait. Off.

mendations on your problems. L\ -.

Automatic Wire Cutting and Stripping
THE ELECTRONIC INDUSTRIES

g DIRECTORY

’A‘IQT‘D’ ENGI N EEDI NG CO o @ Published annually as an integral

2753 S. 28th St L Milwaukee 46, Wis. section of TELE-TECH in June
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www americanradiohistorv com


www.americanradiohistory.com

Radar Safety
Bedacon Recommended

The development of a Common
System Secondary Radar Safety Bea-
con having characteristics proposed
by the Joint Communications-Elec~
tronics Committee of the Joint
Chiefs of Staff has been recom-
mended by the Radio Technical
Commission for Aeronautics as a
supplementary aid to primary radar
for improving air traffic control and
increasing flight safety.

Use of the Radar Safety Beacon
offers three principal advantages:

1. Improved reliability of the ra-
dar traffic control system.

2. Positive identification of air-
craft by use of coded replies.

3. Faster movement of traffic due
to closer separation intervals.

It will be particularly effective at
distances and under weather condi-
tions which render unsatisfactory
the reflected signals of Airport Sur-
veillance Radars (ASR) now in use.

In the secondary system, the
ground signal “triggers” equipment
in the aircraft which transmits a
reply pulse signal many times
stronger than an “echo.” In addi-
tion, these replies may be coded to
provide aircraft identification. This
permits closer spacing of aircraft in
the traffic pattern by eliminating the
need for maneuvers necessary with
primary radar to associate each air-
craft with a particular “blip” on the
radar scope.

Safety Glass Improves
Television Picture

A clearer TV picture even under bright light is
assured with new safety glass screen, Tinted
glass is so toned that it absorbs unwanted light
and gives sharper contrasts. Large spotlight
above provided light equal to sunlight. These
identical television sets were photographed
at 1/10th second with f 6.3 lens opening. Re-
ceiver ot the right has the new safety glass
developed by the Llibbhey-Owens-Ford Glass Co.

AsWe GoTo Press...

NBC Expands Color TV Schedule

$25,000,000
by RCA-NBC in color TV research
and development, and another $15,-
000,000 would be added to the in-
vestment to establish the medium
as a commercial reality.

Following the first publicly an-
nounced color TV broadcast of
“Kukla, Fran and Ollie,” Sylvester
L. Weaver, vice-chairman of the
NBC Board, disclosed that the net-
work will institute a regular series
of experimental “color premieres”
starting Sept. 28, 1953. It was fur-
ther noted that virtually the entire
NBC operating personnel in New
York has completed a color indoc-
trination course.

To date, some 55 affiliates have
signed color agreements to supple-
ment their affiliation contracts, and
have agreed to order color equip-
ment. By the end of this year,

will have been invested

Color broadcasting facilities in-
clude New York’s Colonial Theatre,
presently operating seven days per
week, and studio 3-H in Radio City.
The huge Warner Brothers sound
stage in Brooklyn and the NBC
audience studios in Burbank, Calif.,
are also being converted. A mobile
unit is nearing completion to provide
coverage of special events such as
footbhall games and the Mardi Gras.

RCA-NBC compatible color TV set-up originates broadcast from New York studio, feeds signal through
Building,

master switchboard to WNBT antenna atop Empire State

Colonial Theatre |

FRAMNEMITTER

and then ftransmits signal

ETANMDAAD

WNBT

STAHDARD
BATEST COLoR TEREVISION STUDIC HIGH Qlaury
CF RCAMNEL CABLE

} RCA BURDING

i

[PIRE “STATE
ﬁ B oG

All-Welded Transnsfcrs Avallable

The General Electric Co. is begin-
ning production of a new all-welded,
hermetically-sealed junctin tran-
sistors with essentially infinite life
expectancies. They are reported to
be the first to have all-welded con-
struction, which eliminates the aging
effects of moisture and trapped
solder flux fumes.

According to Sales Manager J. H.
Sweeney, the new construction al-
lows power ratings up to three times
those of any previously announced
transistors. It has been designed to
permit automatic mass production,
and an automatic factory is now be-
ing developed. Pilot production is
now under way at Electronics Park.
Similar production lines are being
established at the company’s ger-
manium products plant at Clyde,
N. Y., with sample quantities of the
new transistors scheduled for this

TELE-TECH & ELECTRONIC INDUSTRIES * October 1953
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All-welded, hermetically-sealed junction trans-
istor allows power ratings three times those
of previously announced units

month, Production quantities will
follow as the Clyde plant gears up
to produce several million of the
new devices yearly.

MORE NEWS
on page 12
. 11


www.americanradiohistory.com

As We Go To Press . . . (continved)
“"Cinemascope” Gets New 3-D Magnetic Sound

Combining for the first time a pic-
ture and four magnetic sound tracks
on one 35-mm film strip, 20th Cen-
tury-Fox’s  single-film  magnetic
sound system promises to be an his-
toric new development in motion
picture sound projection. The sys-

Cinemascope film, developed by 20th gCentury-
Fox, carries two magnetic tracks on either side
of both sprocket holes to produce 3-D sound.
Anamorphic lens ‘‘spreads” view on wide screen

tem, which obviates the need for a
separate sound reproducer required
until now for the projection of ster-
eophonic sound, will become an
integral part of the Cinemascope
process. (See Tele-tech & Electronic
Industries, May 1953, page 66.) Ex-
hibitors will continue to be able to
use standard projection eguipment.

To accommodate the quartet of
magnetic sound tracks, FEarl L
Sponable, 20th Century-Fox’s re-
search director, and his stafl nar-
rowed the sprocket holes of stand-
ard 35mm film from 0.110 to 0.078
in. Two of the tracks are placed on
either side of the picture. Changes
required in the projector are a slight

reduction in the width of the teeth
of the intermittent and other sprock-
ets, tcgether with a correction of
center-line spacing of the teeth, and
the additicn of a simple film-driven
sound head installed between the
upper magazine and the regular
projection head. The new sprockets
will carry all types of film.

To run the new magnetic sound
film, the projectionist has only to
thread it through the new “Pent-
house” scund head, the projection
picturegate system. When thread-
ing only for optical or ordinary
single-track-sound the projectionist
utilizes only the guide rollers in the
“Penthouse.” It insures perfect syn-
chronization at all times.

The new sound head is being pro-
duced by General Precision, (a Na-
tional Theatre Supply affiliate),
RCA and Westrex, with other man-
ufacturers expected to join the list.

“Penthouse” scund head built by General Pre-
cision Labs. mounts above projection head.
Cinemascope flim is threaded past Brush mui-
tiple pick-up. Rollers bypass standord film

VEST-POCKET RADIO PAGING

Six-ounce ““Page-ette’’ receiver permits subscriber
to be notified that a party is paging him.
GE transmitter covers up to 35 mi. on 43,58
or 35.58 MC. Magnetic drum repeats messages.
Service costs $5 to $20 per month

Low-Cost Color TV
Recejvers Predicted

In & letter to FCC Chairman Rosel
Hyde, Emerson President Benjamin
Abrams indicated his company’s aim
to produce color TV receivers at
prices approximately 25% above the
cost of present black-and-white sets,
within 18 months after adoption of
compatible color TV standards by
the FCC. This would bring prices
down to the $250-$300 range. At the
same time. Sightmaster Corp. an-
nounced that it was prepared to offer
a color slave unit for $250. Chromatic
TV Labs. has indicated it plans to
market a color tube for under $100

Watch for it!
ELECTRONIC EQUIPMENT
in the

AUTOMOTIVE INDUSTRY

The first in a series of comprehensive in-
dustry studies made by the -editors of
TELE-TECH & ELECTRONIC INDUSTRIES.
Learn the latest trends and new electronic
applicatiens, It's coming soon!

Transistor Switching instailed by Bell

New automatic switching equip-
ment has been placed in service in
Newark, N.J., enabling long dis-
tance operaters in that city to dial

H

"“%‘_j_ 3
i
£
i i
51
e
e

4

T

direct to telephones in more than
2000 communities. The facilities are
provided jointly by N. J. Bell and
AT & T Long Lines, and will handle

Instalier tests one of the 130,000 relays in N.J, Bell's 4A system, Inset shows metal card which
has 40 selecting tabs and 118 holes, representing information for routing calls

12

113,000 long distance calls per day
by 1954.

Heart of this “4A” system is the
transistor card translator. When the
operator dials the long distance
number, a punched metal card with
corresponding pattern of holes is
dropped into the translator. Light
rays passing through the holes strike
certain photo-transistors which are
energized and actuate groups of re-
lays. The relays supervise a search
through the vast 4A installation to
pick out a circuit to the distant
switching center, and also to test
this route. The card translator’s
work is done in less than one sec-
ond. Fifteen to 30 seconds from the
start of pushing keys, to a ring at
the far end, is a fair average.

MORE NEWS

on page 15

TELE-TECH & ELECTRONIC INDUSTRIES ¢+ October 1953
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AS We GO TO Press « » « (Continued)

WGLY on Air with Dumont
5-kw UHF Transmitter

An interesting demonstration of
the coverage of UHF was recently
witnessed at the Empire State
Building. TV signals were relayed
from WABD in New York to the
new channel 57 station, WGLYV, in
Easton, Pa.,, 70 miles away. WGLV
then broadcasted the program at
100 kw ERDP, using its 5-kw Dumont
UHF transmitter with Eimac klys-
tron. This program was received di-
rectly in New York with an indoor
antenna. Picture quality compared
favorably with that transmitted by
WABD.

The service area completely cov-
ered by WGLV contains about 1.5

Richard Hubbell {1} of WGLY, and Moe laffe,
Dumont engineer, inspect Eimac klystron used
in WGLV’s 5-kw Dumont UHF TV transmitier

million people. Some 15000 of the
region’s 80,000 TV receivers are
equipped to receive UHF, and this
figure is expected to rise to 45,000
by the end of the year. Field tests
conducted in the Easton area by the
Paul Godley Co., consulting engi-
neers, produced some important re-
sults. Multi-path UHF transmission
was eliminated in all but two loca-~
tions, and in no instance was man-
made noise seen to produce inter-
ference,

Allen B. DuMont Labs. has also
announced that it is developing a
UHF TV transmitter which will de~
liver 1000 kw ERP, the maximum
limit set by the FCC.

TELE-TIPS
Begin on Puge 62

FOOTBALL TV COVERAGE

e B
_" T 1 ' - - !
- | ‘ESTIMATED TELEVISION cov:nnas&j’g ?
, d e ,:I .y .

, o PRO-FODTBALL ... 1981

. b
. E
b
@ Primary Coverage N
“! Secondary Coverage VTP

Regularly scheduled pro-football games will be
seen on TV in 42 states this year, In 1952 it
was only 29 states, Audience is expected to
reach 35 million. Westinghouse will bring
games to 87-station audience using DuMont net
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COMING EVENTS

Oct. 2-11—First Annual National Elec-
tronic Show, Santa Monica Pier,
Santa Monica, Calif.

Oct. 5—First International Tool Expo-
sition, 132 54th St., Brooklyn, N.Y.
Oct. 5-8—URSI-IRE, Joint Technical
Meeting, National Research Council
and Defense Research Board, Ottawa,

Can,

Oct. 5-9—T74th Convention of the
SMPTE, Hotel Statler, New York, N.Y.

Oct. 6-8—Fractional Horsepower Motors
Conference, AIEE, Fort Wayne, Ind.

Oct. 12-14—Symposium on Simulation
and Computing Techniques, NADC,
Johnsville, Pa., and Univ. of Pennsyl-
vania, Philadelphia, Pa.

Oct. 13-15—National Conference On
Tube Techniques sponsored by Sub-
panel On Tube Techniques of the
Department of Defense, Western
Union Auditorium, New York, N. Y.

Oct. 14-16—Machine Tool Conference,
ATEE, Hotel Cleveland, Cleveland,
Ohio.

Oct. 14-16—Recorder-Controller Section,
SAMA, Mid-year Meeting, Seaview
Country Club, Abescon, N.J.

Oct. 14-17—Audio Fair, Hotel New
Yorker, New York, N.Y.

Oct. 19-2I—RTCM Fall Assembly Meet-
ing, FEdgewater Beach Hotel, Chi-
cago, Ill.

Oct. 19-23—41st National Safety Con-
gress and Exposition, Conrad Hilton,
Congress, Morrison, and Hamilton Ho-
tels, Chicago, IlL

QOct. 19-23—National Metals Show,
Cleveland Auditorium, Cleveland, O.

Oct. 20-22 1953 AAR Communication
Section, 30th Annual Session, Plaza
Hotel, San Antonio, Texas. ‘

Oct. 20-22—S8th Annual Industrial Pack-
aging and Materials Handling Expo-
sition, Mechanics Hall, Boston, Mass.

Oct. 22-23—Fall 1954 Assembly, RTCA,
Sheraton Park Hotel, Washington,
D.C.

Oct. 23-24—Fourth Annual National
Noise Abatemeni Symposium, Ar-
mour Research Foundation, Tll. Inst.
of Technology, Technology Center,
Chicago 16, Il
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Oct. 26-28—RTMA, Radic Fall Meeting,
King Edward Hotel, Toronto, Canada.

Oct. 29-30—AIEE, Textile Industry Con-
ference on Electrical Equipment, No.
Carolina State College, Raleigh, N.C.

Oct.  30-31—Semi-Annual Meeting,
ASTE, Dayton Biltmore, Dayton,
Ohio.

Nov. 2-6—AIEE, Fall General Meeting,
Muelebach Hotel, Kansas City, Mo.
Nov. 4-6—17th Annual Time and Mo-
tion Study and Management Clinic,
sponsored by IMS, Sheraton Hotel,

Chicago, Ill.

Nov. 9-12—Conference on Radio Mete-
orology, Univ. of Texas, Austin,
Texas.

Nov. 12-13—IRE Professional Group on
Vehicular Communications, Hotel
Somerset, Boston, Mass.

Nov. 13-14—IRE Annual FElecironics
Conference Hotel President, Kansas
City, Mo.

Nov. 17-19—RTMA, Palmer House, Chi-
cago, 1L

Nov. 18-20—AIEE-IRE, Conference on
Electronic Instrumentation in Nu-
cleonics and Medicine, Hotel New
Yorker, New York, N.Y.

Dec. 8-10—AIEE-ACM-IRE, Eastern
Computer Conference, Statler Hotel,
Washington, D.C.

Jan. 18-22—AIJEE-ACM-IRE, Winter
General Meeting.

Jan. 25-28—Plant Maintenance & Engi-
neering Show, International Amphi-
theatre, Chicago, IlI.

Jan. 27-29—Tenth Annual Technical
Conference of the Society of Plastics
Engineers, Royal York Hotel, To-
ronto, Can.

AAR: Association of American Railroads

ACM: Assc. For Compuling Machinery

AIEE: American Inst. of Electrical Engi-

Aél"%}eilrzsAmerican Sociely of Tool Engineers

IRE: Institute of Radio Engineers

IMS: Industrial Management Society
NADC: Naval Air Development Centre

RTCA: Radio Technical Commission for
Aeronautics
RTCM: Radio Technical Commission for

Marine Services
RTMA: Radio-TV Mfrs Assc.
SAMA : Scientific Apparatus Makers Assc.
SMPTE: Soc. of Motion Picture and TV En-
gineers
URSI: International Scientific Radio Union

135


www.americanradiohistory.com

PERMANENT MAGNETS and ASSEMBLIES
for Magnetrons and Traveling Wave Tubes

The group of magnets illustrated above, weighing from a fraction
of a pound up to 75 pounds, are indicative of the wide range of
Arnold production in this field. We can supply these permanent
magnets in any size or shape you may need, with die-cast or
sand-cast aluminum jackets, Celastic covers, etc. Complete assem-
blies may be supplied with Permendur, steel or aluminum bases,
inserts and keepers as specified . . . magnetized and stabilized as
desired. ® Let Arnold handle your magnetron and traveling wave
tube permanent magnet requivements.
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Made to your
Specitications
ANY SIZE, SHAPE
OR COATING REQUIRED

* Well weleome.
your inquiries
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ADVY.

AMPHENOL
A N CONNECTORS

First with melamine inserts, first
with the new improved dielectric
material 1-501 diallyl phthalate, first
with machined coupling rings, Am-
phenol now has made yet another
improvement in A N connectors with
the introduction of gold-plated con-
tacts as standard. And, since Am-
phenol first began to manufacture
A N connectors, the record has been
one of constant improvements, lead-
ing to one result: superior efficiency
in every application with the use of
Amphenol A N connectors. Because
of this record, Amphenol today is the
leading manufacturer of approved
A N connectors.

Every A N Amphenol connector is
made to government specifications,
but if alternate processes in manufac-
ture are allowed, Amphenol has al-
ways adopted the highest quality in-
terpretation. Thus, many features of
Amphenol A N connectors exceed
the requirements of the specifications
and are unique with Amphenol.
Gold-plating contacts is the newest
Amphenol improvement in A N’s
and is representative of the plus
values built into Amphenol connec-
tors to save the user time and money
and to assure the best possible per-
formance.

For, not only in design are Am-
phenol AN connectors superior—
but in performance, too. Highly
trained personnel, modern manufac-
turing facilities and rigid quality
control procedures combine to in-
sure that every Amphenol A N con-
nector will perform with precision—
for years.

Amphenol A N connectors, while
designed for the armed services, are
ideal for commercial and industrial
uses where the same dependability is
mandatory. A N connectors are being
widely employed in electrical and
electronic industrial equipment, lab-
oratory apparatus and therapeutic
devices. Many industries— railroads,
aircraft, textiles, radio and television
—use types of circuits in which Am-
phenol A N connectors perform to
great advantage,

LETTERS...

Electronic Engineering
Standards

Editors, TeLe-TEecH:

This will reply to your letter con-
cerning the listing of standards on
electronic engineering in our price
list.

The American Standards on this
subject are listed under “C—Elec~
trical Engineering,” in our price list
since they have been developed by
ASA Sectional Committees which
have rather arbitrarily been assigned
number designations in the “C”
series. All of these sectional commit-
tees are at present under the cog-
nizance of the Electrical Standards
Board, which is subdivided into the
Power Division, and the Communi-
cations and Electronics Division. The
standards on electronic engineering
and the committees which developed
them are, of course, under the juris-
diction of the Communications and
FElectronics Division of the Electrical
Standards Board.

Perhaps in the future a separate
standards board on electronics will
be established. At that time, the sec-
tional committees under its jurisdic-
tion will be given different letter
designations other than “C.”

In the meantime, however, we do
intend to amplify our index of the
price list and in doing so, we will
list the subject of electronics sepa-
rately.

S. Davip HorrMan
Staff Engineer
American Standards Assoc.
70 E. 45 St., New York 17, N. Y.

Ed. Note: The above letter was received in
reply to our leiter suggesting that in future
listings of American engineering standards
radio, television, and electronic standards
he grouped fogether under the general
heading of *Eiectronic Engineering.” At
present electrenic standards for this $6
billion industry are listed as radio and/or
are mixed in with the standards relating
primarily to electrical power engineering.

National Selenivm Situation
Editors, TeLE-TECH!

In your August issue, I note a let-
ter to the Editor dealing with the
subject of salvaging scrap selenium.
In this correspondence, mention is
made of the possibility of there ex-
isting 4,000,000 lbs., of scrap seleni-
um available for possible salvage.

While undoubtedly, you do not
take the occasion to check the ac-
curacy of figures submitted in letters
of this kind, in this case it might be
advisable for you to determine
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whether cr not there was an error
in the figure of 4,000,000 lbs. The
reason I suggest this is that from my
knowledge of the use of selenium,
I have reason to believe that the
entire selenium poundage applied to
the manufacture of rectifiers during
the past 6 years, does not exceed
half of the amount represented in the
correspondence referred to as avail-
able for scrap.

Although undoubtedly there is a
great need for an increased selenium
supply, T feel you will want to help
keep records straight as to a possible
sourcs of such selenium.

Jurian L.OEBENSTEIN,

Sales Manager
Selectron and Germanium Division
Radio Receptor Company, Inc.

Ed. Note: In response to our request for
clarification, Mr. G. Eannarino’s telegraphic
reply states:

“RE YOUR LETTER OF AUGUST 25,
TYPOGRAPHICAL ERROR. SHOULD HAVE
READ 4000 LBS. ...... ”
We wish to thank Mr. Loebenstein for
calling the error to our attention,

Pick Young Engineers Carefully
Editors, TeLE-TECH:

Your recent editorial on “Training
Young Engineers” was excellent.

I had charge of a part of the stu-
dent engineering course when it
started at one of our large radio
manufacturers, and I have been in-
terested in young engineers ever
since. The growth factor of large
companies depends, more than one
would think, on the college men
being taken into the ranks from
June to June. What features should
the young graduate look for in
making his decision of which job to
accept? What type of “scout” should
radio companies send to colleges to
bring in the right men? In my stu-
dent days the brusge treatment I re-
ceived at the hands of one of Bell
Lab’s ranking men (now dead) who
came to MIT looking for men, still
remains. It was a valuable lesson to
me in later years when I interviewed
hundreds of men for research and
engineering jobs.

: GEORGE WILSON
Chicago, Ili.

A LETTER

on the status of Japanese tele-
vision begins on page 50 of
this issue.
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is CORROSION RESISTANCE

...your problem?

Long experience in the development of precision instruments
enables Ketay to manufacture Synchros, Servos and Resolvers
to meet the cycling humidity requirements of MIL-E-5272

As a leader in the use of corrosion resistant materials
in Synchros, Servos, Resolvers, Control Equipment and
related instruments, Ketay has enormously broadened
their usefulness for both the government and industry.

Ketay has built an outstanding record as originators
of units to meet individual specifications. Ketay engineers
will be glad to discuss your requirements,

Lo o
= 1-

— Ketay

MANUFACTURING CORPORATION

Executive Offices
555 Broadway ®
New York 12, N, Y.

West Coast Sales
12833 Simms Avenvue
Hawthorne, California

Kinetix Instrument Division « Marine Division e Pacific Division « New York Division » Research & Development Division
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CORROSION RESISTANT UNITS

Ketay offers a complete line of Corrosion
Resistant Instruments, four of which are pic-
tured above. From left to right they are:

@® Synchro, Size 23, Frame O.D. 2.2507,

26 V and 115 V 400 & 60 Cycles. (Trans-
mitter, Receiver, Resolver, Differential,
Control Transformer) Also available in same
frame size: Servo Motor—115 V 60 Cycles.

@® Synchro, Size 15, Frame 0.D. 1.4377,
26 V and 115 V 400 Cycles. (Transmitter,
Receiver, Resolver, Differential, Control
Transformer) Also available in same frame
size: Servo Motor Mk 7—115 V 400 Cycles.

@® Synchro, Size 11, Frame 0.D. 1.062",

26 V and 115 V 400 Cycles. (Transmitter,
Receiver, Resolver, Differential, Control
Transformer) Also available in same frame
size: Serve Motor Mk 14—115 V 400 Cycles.
® Synchro, Size 10, Frame 0.D. .937",

26 V 400 Cycles. {(Transmitter, Receiver,
Resolver, Differential, Control Transformer)
Also available in same frame size: Servo
Motor—26 V 400 Cycles.

Send for illustrated Catalog today!
DESIGN

DEVELOPMENT

MANUFACTURE
...of precision instrumenis

components, systems.
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THINGS ARE

AS THEY SEEM...

The long lines are strictly parallel—

that they appear otherwise is an optical illusion.

This fuse merely has the metal caps cemented o the

glass.

The difference between these two

fuses is no illusion . ..

This Littelfuse has the caps locked to glass like this.
The ends of the glass are formed?. The solder which
1s bonded 1n a separate operation to the cap reflows
through the small aperture and spreads out to form a
permanent collar-button lockP between cap and glass—
impervious to moisture and vibration. The exclusive
Littelfuse feature climinates fuse failure due to loose caps.
Littelfuse leads all other [use manufacturers i design
patents on fuses.  Lock-cap assembly patent no. 1922642

www americanradiohistorv com
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hot ... or cold

@9 kollsman ..
g

ELMHURST, NEW YORK » GLENBALE, CALIFORNIA » SUBSIDIARY OF gW COIL PRODUCTS Co., INC.

Over frozen ice fields or scorching deserts, the delicate
mechanisms of Kollsman products must function with
accuracy and rugged dependability.

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.

T
D

RUMENT CORP.
)

Puerto Rican
Electronics Company

Rectifier Corp. of Puerto Rico, a
new company incorporated under
Island laws to produce selenium rec-
tifiers and related electronic equip-
ment, has begun operations in a new
plant in Fajardo. Markets will be on
the mainland. According to Lloyd
J. Hughlett, president, delivery from
Puerto Rico to the Eastern Seaboard
and the Midwest can be as rapid as
it can be in the States.

New Federated
Resedrch Foundry

R. D. Taylor, assistant to the vice-
president in charge of development,
and Donald L. LaVelle, research
metallurgist in charge, pour the first
casting made in the new research
foundry of American Smelting and
Refining Company’s Federated Met-
als Division at South Plainfield, N.J.
The new foundry enables the solu-
tion of customer problems, and the
technical and practical investigation
of melting techniques, gating prac-
tices, and pouring procedures.

New Motorola
Plants Leased

Motorola Inc. has leased two one-
story plants now under construction
on N. Cicero Ave., near North Ave,
Chicago, Ill., covering 150,000 sq. ft.
on 300,000 sqg. ft. of property, that
will be occupied by the company’s
manufacturing, parts, and service
departments.

Less than a quarter-mile from the
two main consumer division and
communications and electronic divi-
sion plants on Augusta Blvd. near
Cicero, the move to adjacent plants
will enable the consolidation of
many operations, according to Robt.
W. Galvin, company executive vice-
president.

A modern cafeteria will service
both plants, and black top parking
lots will be provided for employees.
Locker and shower facilities will be
available for the manufacturing di-
vision. Early in October, the new
north plant will house the screw
machine division, stamping, plating,
antenna assembly, tool and die shop,
and supporting departments.

Parts, orders, advertising, and
some warehousing departments will
move from the present Halstead St.
plant the first week in November.
Microwave, Handie-Talkie assembly,
and some warehousing facilities will
remain in the present Washington
Blvd. plant. Other warehousing and
departments will be consolidated in
the huge Franklin Park, Ill. TV as-
sembly under construction and sche-
duled for occupancy in October.
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1007 Microscopic Inspection:

Lowest Vibrational Noise Outpui‘

Htgher Plate Voltage Ratings

Higher Bulb Temperature
Rafmgs . v 265°C.

More Uniform Low Heater Volfuge

Performance

Higher Heater Cycle Life Test Voltage

Each tube meets the latest militacy
requirements for RELTABILITY —
‘based on field and production
tests for Shock, Vibration, 5000
Hour Life, Centrifugal Acceleration,
. Heater Cycle Life, High
Temperature Life, Lead Fatigue.

All these Raytheon Rehable Submmnature Tubes must pass microscopic inspection

MAX. RATINGS

th ere are
more RA YTHEON
in world. Sua MiN

IATURES

wide uzp than all athe

TYPICAL CHARACTERISTICS

Vibration Bulb l Heater Plate Grid Volts = Screen

Terg BRESEISTIOM ediin ) A ‘ Vol l Vo|tsi"_Ma.i Volts| Ma. | or R | Volis| Ma. | Fato \ CNclEEi

CK5702WA RF Amphfler Pentode 50 | 265 | 200 6.3 200 120 7.5 200 ohms 120 2.6 ~— : 5000
onsmaann | v oy Tiode | 10| a5 |z | 63| a0 1| a4 aoams — |~ | 55 | o0 |
CHST44WA | HighMuTriode | 25 | 265 | 215 | 63 | 200 | 250 42  500ohms  — — | 70 | 4000 |
CK5783wA Voltage Reference 0o 115 - :'Operatingvoltageappro;imqltgll}f%volts between 1.5and 3.5 ma. |

9K5784WA_ RF Mixer_Pentode 100 265 200 6.3 200 | 120 | -2 | 120 35 - 32_0_0_
!_ CKSfS-IWA ~ Voltage Regulator e [ . 220_ | 4] —_Oﬁtmg volta-ge a_pp"roxnmately 100 volts between ] : an_d 25m—a i
| CK5829WA | DualDiode | — | 220 | 380* | 63 | 150 | | Max. |, = 5.5 ma. per plate ____i

CK6021 Medium Mu Dual Triode | 50 250 165 | 63 | 300 | 100 | 65 .| 150 ohms = — | — 35_[_5400
I_Cl(illl i _Mediuﬁ\ﬂu Dual Triede | 50 B0 365 | 63 | 300 I 100 _85 220 ohms I_.:_.L-’ 20 __'._50E
~ CKe112 High Mu Dual Triode i_ﬂ 250 | 165 ' 6.3 | 300 '_100 | 0.8 1500 ohms | — ;~—_ 70 | 1800 |
CK6152 Low Mg T_riode i 25 | 265 250 i 6.3 | A 200 | 100 100 270 ohms | — | = _175 _._.5_1[.).0__.

CK6267 | Low Microphonic Tride | 10 | 250 | 275 | 63 | 200 | 250 | 42 | S0oms — |— | 60 | 2650

*Peak mverse vo|tage
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CREATE competitive PROFIT advantages through lower wiring
costs, reduced assembly time, exact reproducibility of circuits,
improved reliability, and miniaturization!

Here are a few answers to questions asked about
Photocircuits Printed Circuits:

. How much legs cost?

. Reductions to over 50% in wiring costs alone

have been experienced by manufacturers.

How few “printed circuits” can be bought

profitably?

. As few as 10 circuits are frequently used with

profit,

. What “printing”” methods are used?

. Any of several well-known printing processes
can be used...of which photography, silk
screening and offset printing are a few.

PO » O »0

)
This
Engineering
Brochure

FREE
on request,

Dept. T7-10, GLEN COVE, NEW YORK

Glen Cove 4-4000 .

“Trade Mark

Pioneers in NEW, widely used LESS-WIRING TECHNIQUES

50

DG

PRINTED CIRCUITS”

and Dip-Soldered Electronic Sub-Assemblies

. Can “cross through’ connections on 2-sided

. Yes, by electroplating , . . to eliminate costly

. What applications are most generally suited

A. Applications extend to Micro-wave plumbing,

OB

BOSTON: 25 HUNTINGTON AVENUE - COpley 6-7705
CHICAGO: 4258 W, [RVING PARK RD. « PAlisades 5-1170
PHILADELPHIA: 1531 SPRUCE STREET - Kingsley 5-1205
ROCHESTER, M. Y.: 3 JUNIPER STREET - CUlver 7635
TORONTO, CAN.: 290 LAWRENCE AVE., W. « ORchard 3003

A.Cut Production
Costs with

printed circuit chassis be made?

hardware and assembly time . .. and to assure

greater reliability.
for Photocircuits Printed Circuits?

Radio and TV chassis, I.F. strips, Antenna
filters, Terminal bhoards, Wiping switches,
Flush commutators etc.

For full information call or write

CORPORATION

FLushing 3-5050

TELE-TECH &
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LETTERS
(Continued from page 35)

Report from Japan
Editors, TeLE-TECH:

Here are some data which survey the
present TV development of Japan.
NHK, the government-run TV station,
is uging its Japan-made 3-kw visual
power transmitter to broadecast a sig-
nal from the NHK building in the
center of the town (which carries on its
roof the antenna tower). NHK has two
small studios, former broadcasting stu-
dios, and two badly fitted studio con-

Dr. Duschinsky checks master control equipment
at Jupan's JOAX-TV presently under construction

trol rooms. It uses GPL and RCA
equipment. It does a tremendous job in
remotes, like classical Japanese “Sumo”
wrestling and baseball and special
events like the departure of the Crown
Prince for the coronation.. Presently its
main producer is a young American
who is doing a good job with the
limited facilities at his disposal. NHK
tower about half a mile away from our
is presently constructing a 560-foot
tower and is also building a trans-
mitter building and a temporary struc-
ture to house a couple of studios in
there. This may in about six months’
time give NHK a better chance to op-
erate more efficiently.

The definite number of existing TV
sets is unknown, but about 5000 is a
safe number. Most of these receivers
are of U.S. make, with practically all
manufacturers represented. The stand-
ard of the picture signal received is fair
and the reception in Tokyo is generally
good.

TV set production at present time is
more or less limited. Nevertheless, the
impact of TV is appearing in one pic-
ture which I took recently on a street
corner shows a large number of per-
sons watching the program in the win-
dow of the radio shop (I counted 47).

On the average, there are approxi-
mately 40 to 50 viewers per set looking
at a 21-in. screen. This is only the aver-
age and to pass the sidewalk when a
program is on and the TV set is dis-~
played in a shop, is practically impos-
sible. This gives you an idea that while
the audience in the U.S. for 1000 sets
may be about 6000 persons, in Tokyo
it is about 50,000.

There are about 38 TV set manufac-

(Continued on page 58)
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THE PRODUCTION UNIT
IS LIKE THE SAMPLE . . . AND
EACH PRODUCTION UNIT IS LIKE THE
OTHER ... ELECTRICALLY AND
MECHANICALLY!

FERRITE CORES

Eléct_rom'c Components Division, STACKPOLE CARBON COMPANY, St. Marys, Pa.
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Photo courtesy Sperry Gyroscope Company
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charted by Brush Oscillograph

On the analog computer, this engineer has duplicated flight
conditions for a new jet plane making a bombing run on
automatic pilot. Then he checks the performance of the
system as charted by the six-channel Brush Oscillograph.
Mission accomplished !

In many such exacting studies, immediate recording of
electrical or mechanical phenomena by Brush Oscillographs
saves engineering time and simplifies tests. These precision
instruments give you answers in writing — of stress, strain,
torque, vibration, pressure and other variables. They are
available to suit your needs...from the single channel unit
up to the six-channel size shown above.

Brush representatives are located throughout the U, S, In
Canada: A.C. Wickman, Ltd., Toronto. For bulletin, write
Brush Electronics Company, Dept. FF-10, 3405 Perkins
Avenue, Cleveland 14, Ohio.
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COMPANY

LETTERS
(Continued from page 50)

turers who want to start production.
Only by limiting the number of models
will they be able to achieve mass pro-
duction.

Our building (Nippon TV Network)
is about 85% finished. We have re-
ceived, except for the transmitter, an-
tenna, 35mm projector and some TV
studio cameras, all other equipment
and have checked it through. We are
presently installing the master control
equipment. The tower is completely
finished. It is an imposing structure and
is actually 40 feet higher because of the

JOAX-TV studio shows studie control room (v-l},
master control ([-1), cudience view (u-r)

temporary structure which will be used
as scaffolding, during the erection of
12-bay superturnstile antenna. An
elevator going up 24 of the structure
will serve to handle microwave equip-
ment speedily and efficiently. The build-
ing is large and includes two large
studios and a small one and all areas
needed for eflicient production. There
is a large building housing two Diesel
motor generators supplying us with our
own power, and a large air condition-
ing plant supplying most facilities.

My real work is the setting up of
administrative, sales, production, pro-
gramming, film, public relations, and
clerical departments which were non-
existent. We have made headway in
this respect and have already started
by moving into the half finished office
area of our new building. I had to set
up class rooms for our production staff
and engineers to learn from each other,
and to give them basic ideas about op-
eration of the TV station. As Tokyo is
only one station in the group of many
others to come, the organization has to
be tailored now to take care of network
operation, and this is nof a small task.
We have to go into such details as design
program schedule forms, time sched-
ules, engineer work sheets and many
other things.

Dr. WALTER DUSCHINSKY

Nippon Television, Network Corp.
1 Yuraku-che, Chiyoda-ku
Tokyo, Japan

Editor's Note: Dr. Duschinsky, as representative
of Unitel, Inc., which hos been retained as con-
sulting engineering firm by the privately-owned
Nippon Television Network, is presently supervising

The Brush Development Co.
Brush Electronics Company
is an operating unit of
Clevite Corporation

the establishment of the Tokyo station, JOAX-TV,
which will be the nucleus of a widespread net-
work, eventually covering ali of Jupan's major
islands. Report at press !ime notes that JOAX-TV
has just gone on the air.

INDUSTRIAL AND RESEARCH INSTRUMENTS
PIEZO-ELECTRIC MATERIALS . ACOUSTIC DEVICES
MAGNETIC RECORDING EQUIPMENT

ULTRASONIC EQUIPMENT
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The unusually compact,low-cost Model
335E occupies just 12}4” of a standard
relay rack. Yet it accurately and continu-
ously performs all VHF and UHF tele-
vision monitoring functions including
visual and aural] carrier frequency and
aural carrier percentage modulation
measurement.

Carefully engineered crystal reference
oscillators provide accuracy in excess of
F. C. C. tequirements for ali channels.
Because discriminator accuracy does not
depend on a tuned circuit, no time-
consuming adjustments are required
during operation. It is never necessary
to reset carrier level or realign circuits.
Proper operation of the monitor can
be checked conveniently by controls
located behind the front panel cover.

Trouble-Free Dependability
The monitor is specifically designed to
operateat fullaccuracy over long periods
of time without maintenance. Highest
quality components and construction
are used throughout. A new chassis de-
sign increases accessibility of compo-
nentsand makes possible cool operation
Copyright 1953 Hewlett-Packard Co.

through forced ventilation. Extra fea-
tures include provision for remote indi-
cating meters, remote peak modulation
indicator lamp, and a demodulated
signal for aural monitoring.

The instrument also includes a front-
panel crystal temperature indicator and
illuminated meter faces. It fits a standard
relay rack, and can be color finished to
match your transmitter installation.

SPECIFICATIONS
AURAL FREQUENCY MONITOR
Deviation Meter Range: +6 kc to —6 ke.
Accuracy: Better than 1,000 cps for at
least 10 days.
AURAL MODULATION METER
Modulation Range: Meter reads full scale
on 33.3 kc swing. Calibrated to 100%
at 25 ke swing; 133% at 33.3 kc swing.
Accuracy: Within 5% of mod. full scale.
Meter Characteristics: Meter damped in
accordance F.C.C. requirements. Reads
peak value af modulation peak of du-
ration between 40 and 20 milliseconds.
Meter returns from full reading to 10%
of full value within 500 to 800 msec.
Frequency Response: Flat within = 14 db,
50 to 15,000 cps.
MODULATION PEAK INDICATOR

Peak Flash Range: Fram 509% to 120%

modulation (25 k¢ = 100%).

TV MONITOR

MODEL 335E

All channels 2 to 83
Exceeds F. C. C. requirements
12%" high; rack mounted

High stability, accuracy,
long-term dependability

Monitors visual, aurdl frequencies;
percentage aural modulation

Small, low-cost monitor for all TV channels gives
- continvous, precise indication without adjustment

VIDEO FREQUENCY MONITOR

Deviation Meter Range: + 1.5 to —1.5 ke.

Accuracy: Better than 500 cps for at least
10 days.

AUDIO OUTPUT

Frequency Range: 50 to 15,000 cps. Re-
sponse flat within = % db. Standard
75 psec de-emphasis circuit,

Distortiont Less than 0.25% at 100% mod-
viation.

Output Voltage: 10 volts inte 20,000 ohms
at 100% modulation (low freguencies).

Monitoring Output: 1 milliwatt into 600
ohms, balanced, at 100% modulation
{low frequencies).

Residual Noise: At feast 70 db below out-
put level corresponding to 1009% mod-
ulation {low frequencies).

GENERAL

Frequency Range: Channels 2 to 83 inclu-
sive, including offset channels.

R. F. Power Required: Approx. 1 watl.

External Meter Indication: Available for
aural carrier deviation, video carrier
deviation, aural modulation percent-
age and peak indication.

Size: 127 x 19”7 x 13”. Rack mounting.

Power: 115 volts, 50/60 cps, 180 watts.

Price: $1,950.00 f.o.b. factory.

Data subject to change without notice

HEWLETT-PACKARD CO.

27577 Page Mill Rd., Palo Alte, California, U. 8. A,

SALES AND ENGINEERING REPRESENTATIVES
IN PRINCIPAL CITIES

Instruments for Complete Coverage
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for your protection
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Now you can be sure the RCA-5820 Image
Orthicon you buy for replacement use is new, 9
unused and untouched by human hands since \
it left the factory. Each RCA-5820 is sealed in
its own tamper-proof, transparent container.

The unbroken seal is visible assurance that
you are the first to take the factory-fresh 5820
from its container.

Customer protection like this is a typical
example of RCA’s never-ending effort to
provide TV and broadcast stations with the
most dependable tubes the industry can offer.

See your local RCA Tube Distributor for fast
service on factory-fresh Image Orthicons . ..
and all types of RCA Tubes.

ELECTRON TUBES

NARRISON. N. J.

 RADIO CORPORATION of AMERICA
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HOW IS the college graduate of
five years ago doing today? To find
out, Illinois Institute of Technology
surveyed its class of 1948 and came
up with some interesting statistics.
Financially, the "48 graduate is doing
very well. In fact, he has bettered
himself just about 100 per cent in
five years’ time. He started work
after graduation at an annual salary
of $3,180, and today he is earning
$6,340. Over-all, 969, of the ’48 class
earn more than $4,500 annually; 76%
earn more than $5,500; 469 make
more than $6,500; and 17% are in
the over-$7,500 bracket. There was
no discernible correlation between
salary and age. However, those grad-
uates who had the greater number
of family dependents also had the
larger salaries.

SCIENCE BEATS TRAFFIC
RAP!—When Art Leinwohl of
Dalmo Victor was tagged for passing
a red light, he demanded a trial and
put his slide rule to work. He timed
the duration of the caution light as
2.5 seconds, and then computed that
at 35 mph it would take 2.55 seconds
plus normal reaction time for a pru-
dent driver to stop at his given dis-
tance from the changing signal.
Case dismissed,

ONE MAN’'S MEAT—Steeple-
jacks who change antenna tower
lights atop the Empire State Build-
ing sometimes find the weather a bit
threatening. However, they take it
in their stride and resignedly climb
up the 1470-ft. structure. But build-
ing engineer Don Gibson says the
beacon lamps give him less trouble
than the thousands of others in the
skyscraper. His explanation is sim-
ple. “No bulb snatching problem.”

BUILD YOUR OWN—It is inter-
esting to note that our British cousins
still go in for home construction of
television receivers. Of course in the
early days of TV here thousands of
TV kits were sold—witness the suc-
cess of Transvision. But in the United
Kingdom the radio and television
trade papers still print multi-part
constructional articles from which
many TV receivers are being built.
One reason for the popularity of
these build-it-yourself sets may be
the saving of 339% purchase tax on
completed receivers!

(Continued on page 64)
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Hoveslor -
TV
CAMERA
PEDESTA

iew smooth action.,.new stability...new convenience and ease of
operation are offered in the new Houston-Fearless Television Camera
Pedestal, Model PD-3, Camera is accurately counter-balanced, making
it possible ro raise and lower quickly, smoothly by simply lifting or
pressing on steering wheel, even with pedestal in motion. Three pairs
of dual-wheels assure smoother rolling-dolly shots. Two types of
steering: for straight tracking or sharp turning. All controls are within
easy reach of cameraman for maximum convenience, Dependable
Houston-Fearless quality throughout. Makes possible better, more

_ 4, 0 showmanlike productions in any studio. Write for details today.
Camera is raised
quickly, eesily by
lifting on stesring
.wa,.'ﬁ_.

HOUSTON

FEARLESS

(é?ﬂ / ﬂ?ﬂ/ﬂﬂ?l ; - T . . =t Cait.
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“CANNING”
THE

OF
AMERICA’S
COMMUNICATIONS

LICENSED UNDER PATENTS
OF THE BELL SYSTEM

he ability of today’s complex network of communications
to function without interference is dependent upon the pre-
cision with which its crystol components are manufactured.
Each Reeves-Hoffman Crystal is built with exacting care
and submitted to rigid tests to meet the most precise

commercial and military specifications.

HOFFMAN Corporation

A subsidiary ef Cloude Neon, Inc.

CHERRY AND NORTH STREETS — CARLISLE, PENNSYLVANIA

TELE-TECH &
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(Continued from page 62)
POLAROID SPEEDS TV—A

picture-in-a-minute camera has
helped Miami TV station WTVJ win
the coveted McGill Foundation Cup
presented each year by National As-
sociation of TV News Directors to
the station who has topped all others
in outstanding news coverage. Says
Lee Ruwitch, WITVJ’s general man-
nger, “The use of a Polaroid camera
for fast coverage of local events has
played a leading role in gaining this
nation-wide honor for our station.
Our photographers take the camera
along to snap pictures of local acci-
dents, fires, and other happenings—
rush the picture back to the studio
and we flash them on the screen al-
most as the news is taking place.”

ELECTRO-0OSMOSIS is holding
back the soil which would otherwise
pour into an excavation at a power
plant near Bay City, Mich. Steel
anode rods driven into the ground
around the excavation are charged
with low voltage dc. Current flows to
a second series of cathode rods, forc-
ing water from the soil to the cathode
pipes. This action dries out the soil
and reduces shifting, eliminating the
need for small dams and considerable
sheet piling. The process was devel-
oped by Dr. Leo Casagrande, now of
Harvard Univ.

PFFST! “Are you fighting the bat-
tle of the bugs?” asked the announ-
cer over General Electric radio sta-
tion WGY. He didn’t know it, but he
was. In the middle of his “bug” com-
mercial, his voice died out momen-
tarily. WGY engineers were puzzled,
but at South Schenectady the answer
was obvious. A huge bug had crashed
into the G-E transmitter there,
Things were only “buggy” for an in-
stant though; the insect went up in a
flash of blue flame and power surged
back to normal.

EUROPEAN TVI is already being
experienced in France at Lille, and
in Belgium at Mons, due to transmis-
sions in the 200-223 mc band from
Lagenberg in Germany. Observations
by French engineers show that the
interference is worst in calm, dry
weather and least under wet, turbu-
lent conditions, Lille uses 819 lines
and Lagenberg 625 lines.

(Continued on page 70)
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what

means

Aluminizing means the efficient use of light—
light is energy—energy is the pay-off.

Aluminizing means a brighter TV picture,
greater contrast, lower beam current, smaller
spot size, sharper focus, reduced screen
scorch—all from the efficient use of light.

On the inside of any T'V tube face is a coating
of phosphor crystals—the picture screen. As
the electron beam—tracing the picture—strikes
these crystals, they glow, giving off light in
all directions. And there’s the problem!

Half the light thus generated is inside the tube,
either lost to usefulness or lighting areas that
should be dark. Both brightness and
contrast suffer.

But—put a mirror behind the phosphor and
“wandering” light is reflected back through the
tube face. Aluminizing creates this

desired mirror!

To aluminize a picture tube, deposit a
nitrocellulose film evenly over the phosphor.
Over that, deposit a film of aluminum only
m:]hunths of an mLh thi{:k-—‘u.y thick enoug

leg 1‘1 gugh, Under heat
evaporate the mtrnceiiuluse film to leave a thin
smooth coating of aluminum. Result—an
efficient light reflecting mirror to
specifications,

Simple as it sounds, Rauland research
engineers worked for thiee years to solve the
problem and were among the first to do so.

auland

Perfection through Research

Zﬁﬁ{!’,’f Subsidiary
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This new IK G-12 is desu;ned for ulira
stable frequency conirol in applications
such as frequency standards, timing and
counting circuits, broadcast equipment
deposited directly on the large, precision-
and frequency monitors. Electrodes are
made quartz plate shockmounted in an
evacuated glass envelope. Frequency
range 500 kc to 1500 kec. Crystal may be
designed for a minimum temperature co-
efficient of from 0°C to 50°C or for tem-
perature controlled operation at 60°C with
a JKO7E-115V Oven. Approximate height
above chassis, 2%”. Maximum diameter
of octal base, 134”. Consult us on specific
applications.

JK STABILIZED G-12 CRYSTAL
For the “Difficult” 500 kc to 1500 ke Range

The increasing demand for ultra-stable frequency control
to meet today's new requirements has necessitated a
new approach to crystal design. Evacuated glass en-
velopes — for maximum protection and freedom from
contamination — are a part of the new design of JK
Crystals for the Critical. Consult us on your requirements
for crystals of this advanced design.

THE JAMES
KNIGHTS COMPANY,
SANDWICH, ILLINOIS

TELE-TIPS
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(Contmued from page 64)

LINELESS PICTURE TUBES
are on the way, predicts U. A.

Sanabria, president of American
Television, Inc., and inventor of a
means for making raster lines less
visible without obscuring the pic-
ture. This is accomplished by plac-
ing a screen such as nylon mesh in
front of the tube face. At some
critical angle of placement for the
proper mesh, the system is reported
to split the scanning lines in such a
manner as to make them unnotice-
able, while improving the apparent
definition. The fine mesh itself is
hardly visible. Mr. Sanabria also
reports the development of electron
guns and apertures that split the
lines by producing three spots in-
stead of one. Combination of these
two methods is supposed to make
the TV picture as smooth as a
photograph.

INDIVIDUAL TV—Using your
own TV set to see who is at the door
and using it when you phone the
butcher shop to actually see the meat
you are ordering—these two ad-
vanced uses of TV in the home were
demonstrated at the Belden-Strat-
ford Hotel in Chicago, by Central
Television Service, Inc., distributor
for Dage TV cameras.

When a visitor uses the house
phone at the hotel desk, a small
Dage television camera transmits his
picture,.

TRANSISTORS for electronically

operated wrist watches are being de-
veloped by CBS-Hytron. The project
is still in a very early stage.

3 IFs PLUS—In Great Britain,
manufacturers have a choice of three
frequencies for television intermedi-
ate frequencies! Actually these are
not necessarily the only ones used,
but reflect those most commonly en-
countered. A case for some form of
standardization seems to be indi-

cated! The British frequencies are:
10, 11, 16, and 34 mecs.

TRUE VALUE—“1 will pay more
for the ability to handle people than
for any other ability under the sun.”
—John D. Rockefeller.
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Congress and the

On the day that Congress adjourned, a bill was intro-
duced by Rep. Charles A. Wolverton, Chairman of the
House Interstate & Foreign Commerce Committee, to
explore the government’s entire telecommunications
policy. The idea of presenting the bill at the last minute
is to give those agencies which will be affected a chance
to prepare their views for hearings to be held next year.

In brief, the bill would set up a Telecommunications
Policy Committee, comprising representatives from the
State, Defense and Commerce Departments, FCC and
other agencies. Its chairman would be appointed by the
President. This Committee would decide policies, indi-
cate to appropriate agencies what action is required to
carry out these policies, and recommend legislation to
Congress.

It is not yet clear exactly how the Committee would
function, but there are several considerations which
must be fully investigated. First of all, under the present
Communications Act, the President has the power to
set aside those frequencies needed for exclusive govern-
ment use. A sound method of accomplishing this is to
have a personal advisor who is not an interested party.
This service was admirably performed by the Office of
the Telecommunications Advisor to the President,

Specirum Grabbers

which, unfortunately, has been eliminated in the present
structure,

Instead, a little-known group called the Inter-depart-
ment Radio Advisory Committee (IRAC), representing
the various government departments, does the deciding.
Each member is an interested party, working to obtain
spectrum allocations for his own department. To date
IRAC has gobbled up about 509 of spectrum, including
large blocks of frequencies which are seldom used. The
FCC is then left with the problem of assigning the re-
maining second-choice frequencies to the general public.

Quite recently an Assistant Director for Telecom-
munications of the Office of Defense Mobilization was
appointed. This top-level post assumes the duties for-
merly handled by the Telecommunications Advisor to
the President, and includes the direction of IRAC.
Whether or not it will curb the spectrum-hungry ap-
petites of IRAC remains to be seen.

Whether it be through the ODM or the proposed Tele-
communication Policy Committee, the important point
is that each government agency should be forced to
justify its occupancy of the radio channels, within the
bounds of national security, in no less stringent manner
than is required of commercial licensees,

More Problems for UHF

Many people’s confidence in UHF has been rudely
shaken by the recent surrender of CP’s by several UHF
grantees. Thankfully, most of the TV grantees, in spite
of being hard-pressed, refuse to throw in the towel,
Some grantees caught in the squeeze have called for an
immediate tie-in with subscription TV. It is doubtful
that such a venture would meet with more than limited
success because most of the basic problems would re-
main unresolved. Other UHF operators, more panicky
than most, have started yelling for the government to
take a stronger hand. This could be a Frankenstein
monster,

The real problems underlying the UHF dilemma are
threefold—and they 'are amenable to solution.

TECHNICAL: Before we can consider anything else,
UHF must be able to produce an acceptable picture in
a sufficiently large area. Fortunately, engineers have
proven more successful than other people involved. With
higher power transmitters becoming increasingly avail-
able, and receivers being designed with greater sensi-
tivity (we hear heartening reports of excellent pictures
at 1000 uv/m), this phase of the problem does not ap-
pear menacing. Improved tuning designs with lower
noise factors and requiring less critical adjustment at
the receiver should be forthcoming.

TELE-TECH & ELECTRONIC INDUSTRIES * October 1953

PROGRAMMING: Some of the networks have been
considerably more business-minded than public spirited.
In numerous cases they have refused programs to the
new stations. Admittedly, the competitive situation
makes a large immediate audience most important, but
the long range view also indicates that high-budget net-
work originations will help build that audience, even-
tually henefiting broadcasters, public and sponsors
alike. As this is realized, “hard dollar” attitudes should
soften. At the same time, the UHF’s should pioneer new
program approaches and cultivate imaginative ideas.

PUBLIC PROMOTION: Heavy promotion is in order
to get the idea across to the public that UHF will pro-
vide first-rate service, and that conversion is not so
difficult or expensive. Certainly, TV manufacturers
have done a wonderful job in making UHF receivers
and converters easily available. UHF stations, and par-
ticularly those invading established VHE markets, must
recognize that two-fisted salesmanship is their responsi-
bility. For example, they could buy a number of single-
station converters, and in conjunction with advertisers,
sell them for real bargain prices.

We believe that UHF' is a vital element in broadening
TV horizons. The joint efforts of the new stations, net-
works and manufacturers can, and will, make it the
monumental success that VHF is.
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of Radio, TV and Tele Communications

UTILITIES

PFOWER RADIO EXPANSION—Statistics just released
by the National Committee for Utilities Radio show a
spectacular growth of utilities mobile radio stations dur-
ing the past two and a half years—from 38,000 trans-
mitters in January, 1951, to more than 66,000 today, an
increase of more than 70%. Indications are that the pat-
tern of growth is in the expansion of existing power ra-
dio service radio systems rather than in any large in-
crease of number of licensees, as the number of licensees
during the period grew from 1175 to 1500 while the num-
ber of base and fixed stations during the time increased
from 3000 to 5600 and the number of mobile units au-
thorized by the FCC jumped from 35,000 to more than
60,500,

ELECTRONIC CONTROL

AUTOMATIC FACTORIES may shortly effect practi-
cal economies dollarwise, declared Prof. R. C. Canning
of the University of California before the recent Los An-
geles meeting of ASME.

Although a master scheduling computer has not yet
been designed, he said, it is now feasible to design an
electronic machine that will assemble data, translate the
work schedule into specific shop instructions and meas-
ure and feed back the rate of progress for the next
scheduling computation. ‘ .

“Certain plants with over 1000 employees almost cer-
tainly should consider the purchase of such a system. A
data system might well pay for itself in a short time by
savings in clerical salaries, thus paving the way for in-
troduction of a master scheduling computer at a later
time,

“The scheduling machine, with all pertinent memory
data stored in it, assigns shop orders to machine tools in
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just the same decision-making manner as is done in the
shop. But the machine is much faster.

“The machine is then able logically to determine what
is most likely to be happening in the shop for each hour
during the next few weeks. In 15 minutes the machine
can run off a schedule of the next 40 hours’ shop time. At
a plant used for this study the functions of 14 of the 29
people now in production control could be handled elec-
tronically.

“The direct saving from salaries and overhead would
amount to $175,000 in two and a half years. Since the
company’s output would be around $12,000,000, even a
3% saving {rom reductions of bottlenecks would mean a
saving of $360,000, or almost twice as much as the clerical
savings. The cost of the electronic equipment would be
between $250,000 and $300,000 as compared with a total
saving of $535,000 in 2% years.”

ENGINEERING MANPOWER

INDUSTRIAL DEFERMENT—The Engineering Man-
power Commission continues to receive reports from
various companies of the increasing difficuliies in oh-
taining occupational deferments. The reports indicate
that special difficulties have lately been attached to re-
ceiving additional deferments for those persons who
have already had deferments covering a period of from
one to two years. It is significant to note that as of Dec.
31, 1952 there were 31,017 Selective Service registrants
deferred for reasons of industrial occupation. As of June
30, 1953, this number had fallen to 25,797. Prior to De-
cember, 1952, the number of industrial occupational de-
ferments had remained roughly stable in the vicinity
of 32,000. The conclusion is, therefore, that for some
reason local and appeal boards in various parts of the
country are not only refusing to grant additional de-

For Executives Only — or What the Boss

An executive has practically nothing to do except de-
side what is to be done; to tell someone to do it; to listen
to reasons why it should not be done, or should be done
by someone else, or done in a different way; to follow up
to see if the thing has been done; to discover that it has
not; to ask why; to listen to excuses from the person who
should have done it; to follow up to see if the work has
been done properly at last, only to discover that it was
done incorrectly; to point out how it should have been
done; to conclude that as long as the work has been done
to let it stay as it is; to wonder if there is not time to get

Thinks About His Job!

rid of a person who cannot do a thing right, but also to
reflect that he probably has a wife and 10 children, and
that anyway, someone else would be just as bad if not
worse; to consider how much simpler and better the
work would have been done if one had done it himself
in the first place; to reflect sadly that one could have
done it right in 20 minutes, and that, as things turned
out, one has had to spend two days to find out why it has
taken three weeks for someone else to do the work the
wrong way —FROM THE GLD EGYPTIAN.

TELE-TECH & ELECTRONIC INDUSTRIES * October 1953
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ferments to those already deferred, but also are refusing COMPONENTS

to grant occupational deferments for the first time. One
large company with much critical work, for example,
has been unable to obtain occupational deferments for
any of its 1953 engineering and science graduates. Indi-
cations are that certain companies are throwing in the
sponge and ceasing to request needed industrial defer-~
ments because of their recent lack of success with such
requests. We recommend meost strongly to these com-
panies that they should not give up. The continuation of
selection in our Selective Service System, proved so well
in World War II, and in the Korean conflict, may very
well be vital to our survival, Let’s get some long-range
mobilization thinking in our mobilization planning.

TELEMETERING

MONITORING REACTIONS of jet pilots in the air is
made possible by a telemetering system developed by
the Naval Medical Research Institute. In effect, a doctor
on the ground can give the pilot a physical examination
by observing instrument dials in a laboratory or, as was
demonstrated in one case, in a comfortable hotel room.
To accomplish this, tiny silver electrodes are taped to
various parts of the pilots’ bodies. The electrical signals
thus generated are amplified and fed to a UHF trans-
mitter, which transmits them to a receiver on the
ground. The instruments connected to the receiver can
determine heart performance, respiration, body tem-
perautre, pulse rate and brain wave activity.

INDUSTRIAL TV

BIG BROTHER IS WATCHING YOU! Industrial TV,
which has proven so useful in monitoring production
processes and studying radioactivity, is finding new
applications in plant security. It should be a boon to
companies suffering many thousands of dollars in losses
caused by mysterious depletion of inventory. Petty (and
not-so-petty) pilfering—a tube here and a resistor
there—has a way of adding up. An example of a re-
cently successful use of industrial TV took place at the
RCA Service Co. in Los Angeles. After $38,000 worth
of TV tubes were reported stolen since the first of the
year, engineers installed a standard RCA industrial TV
camera with wide-angle lens capable of viewing the
warehouse tube storage area. A 10-in. monitor was
placed in a building 100 yards away. When the star
performer (an employee) came on-camera, he was ob-
served by police and company officials watching the
monitor while he loaded the tubes into a waiting auto.
In “dragnet” fashion, police waiting outside were ra-
dioed and the culprits were taken into custody.

FELE-TECH & ELECTRONIC JNDUSTRIES * October 1953

TRANSFORMER BLUES! We do not know why, but
quality seems to be distinctly variable in the component
field. Particularly this seems to be so right now in the
case of transformers. Perhaps steel has been difficult to
obtain in good, high-permeability stampings, but there
have been a number of complaints recently in one field
due to low current and voltage output from presumably
normal transformers. Strange how these production
fanlts seem to run in cycles—not long ago tubes were the
big offenders.

Screen of new surveillance-radar sysiem in operdtien of the Norfelk, Va.
Municipal Airport shows CAA traffie conirolier the lecofion and fight
puth of every aircraft flying within the 3G to 60 wile radius of the
safe and efficient fraffic patiern. Only moving aircraft are dispiayed on
dirport, and assists him in directing each plane via radio through o
the screen of the new radar. The sysiem ot Norfelk is the first of 23
delivered by General Electric to be commissioned and placed in full-time
operation. The sysiem has been installed and awaits tommissioning «f
16 other airporis, and seven others ars in various stages of instaliation.
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Generating Nonlinear Functions with
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Fig. 1: (1} Power series generator. Fig. 2: {r) Weighting networks corresponding to Table ! data

Flexibility of new circuit technique holds promise for
military fire control and computing systems. Method
challenges use of cams for storing functional data

By HAROLD LEVENSTEIN, Manager Technical Services
W. L. Maxson Corp., 460 W. 34 St., New York 1, N.Y.

LMOST every manufacturer of

military analog computers has
had the problem of generating em-
pirical or functional data in his
equipment as part of the computing
process. In particular, anybody who
has attempted to construct a reason-
ably sophisticated fire-control sys-
tem has found need for storing the
ballistic properties of the projectile
by some mechanical or electrical
means,

The most common construction
employs mechanical cams, which
can be flat, spiral, or three dimen-
sional. While these are effective,
cams can be expensive to construct
and check, accuracy is difficult to
maintain, and the system is gener-
ally inflexible.

For these reasons, we have been
investigating a variety of electrical
means for performing this task.
While the art of manufacturing
shaped potentiometers has pro-
gressed considerably, and a great va-
riety of functional forms can be ob-
tained to a high degree of precision,
the requirements of our equipment
suggested that we take the following
precept as our guide:

a. The basic design of the circuits
should lend themselves to ready
modification to permit reasonable
accommodation to changing data
needs.

b. The elements of the circuits
should wuse minimal electronics,
though not necessarily none.

¢. Since variable elements will be

Rz €o X o<
o€ 4 X (1-X)

LOADING RATIO
. B, Re

€3 x€p

X
Cox T+F X(I-x) &

- X
& l+rx(u-x5(|+_rx ))
+r X (1-x

Rz Rs3

Fig. 3: (1) Curves for loaded potentiometer. Fig. 4: {r} Cascaded potentiometer circuit
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required, it is preferable that these
be linear potentiometers only.

d. They should lend themselves to
design by a reasonably simple de-
sign procedure.

The procedures we have devel-
oped, while not remarkable, appear
to be effective and successful. In ad-
dition, a rather complete theory of
circuits, consisting of fixed resistors
and linearly varying potentiometers
(really rheostats), has been evolved.

Power Scries Generalion

The first method, which we have
employed rather widely, originates
from basic interpolation theory em-
ploying polynomial curve-fitting
methods.

Obviously, in a practical com-
puter, the number of terms in the
polynomial must be limited by prac-
tical considerations. It has been our
experience that a cubic series is al-
most always adequate for our pur-
poses. Once in a while a quartic is
required.

Fig. 1 shows the circuit arrange-
ment most commonly used. The cir-
cuit consists of three or more po-
tentiometers driven by a common
shaft representing the input variable
X. The first potentiometer is excited
Irom a reference voltage V; the out-
put of each potentiometer is fed to
an isolation amplifier, which then
provides the next potentiometer
with its excitation. In addition,
weighting resistors, connected to the
outputs of the amplifiers and joined
in a summing point, provide a junc-
tion at which a voltage proportional
to the weighted sums of the powers
of X is available to represent Y, a
desired function of X. Generally, we
make up this weighting network as
a plug-in assembly so that we can
change the series easily. In addition,
if we require more than one function
of X, a not unusual situation, we
can provide other weighting net-
works, driven from the isolation
amplifiers, Obviously, by varying V
as a function of a third variable, Z,
we can also obtain functions of the
form

Y = F(X)G(Z) (1)

The mathematical problem of de-
termining the weighting coefficients
is the problem of finding real num-
bers A, B, C, and D such that

Y =A |+ BX 4 CX? - DX? (2)
is a sufficiently accurate approxima-
tion to a specified function F(X).

There are two methods of doing
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Linear Potentiometers

this. One is to make use of standard
interpolation formulas, such as those
of Lagrange, for a four-point fit to
F(X). If F is given as numerical
data, the process is direct. If F is
given as a specified function, the
numerical values at the points of fit
must first be calculated. It is gen-
erally convenient to normalize the
range of X so that X wvaries from
zero to one. Note that in this process
the points of fit must be selected
arbitrarily, and there is no assurance
that the fit is “best” in any sense.

The most useful alternative to this
process is a least squares technique.
In this case, the error between Y
and F is formed, squared, summed,
or integrated over the range of X,
the result differentiated partially
with respect to the weighting co-
efficients and the partial derivatives
set equal to zero, to form a set of
linear algebraic equations in the
weighting coefficient. These can be
solved for the coefficients. The re-
sults will provide a function for Y
with minimum squared error over
the range of X. Below is a recapitu-
lation of this process with explicit
solutions for A, B, C, and D worked
out in literal terms.

Given?

X Xoy Xt oty Xg + Bt B

Y, Y Yy Ye
Define:

X—XO

7 = -3 Then

t
T,= -8 2, ==-2 I,5-1 Z,°0
Ly = 1 2g= 2 Za = 3

and Qg = 2 ¥y

Table I represents data we were
required to generate. Two functions,

F and G, were to be generated as
functions of the independent wvari-
able X. The functions determined to
be suitable fits are listed at the
bottom of Table I. The circuit for
developing these functions is shown
in Fig. 2. The performance of the
circuitry is shown in Table II.

Five Seis of Daila

Since five different sets of data
were to be handled by this equip-
ment, it is considered to be an ex-
tremely compact and efficient design.

In passing, it is worthwhile to note
that the least square process is most
effective in reducing peaks of errors
over the entire range of X, If, for
some reason, it is desired to have
particularly good performance in
some portion of the range, it is pos-
sible to weight the errors in this
range more heavily than those in
the rest of the range, when deter-

o—AAAAA—"

PRS2

V / vV
xL
e ani
W([—X)S
K

Fig. 5: General variable resistance network

mining the sum of the squared
errors. This is done, of course, at
the expense of the average squared
error. For example, if it is desirable
to have smaller errors near the
origin of the range, while still main-
taining the full range of X, one
might weight the errors in the range
0<X<0.5 to be twice as important as
those in the range 0.5¢X 1.

A logical extension of the above
method lies in the observation that
if the potentiometers increased suf-
ficiently in their resistance it would
be unnecessary to provide isolating

TABLE 1: EXAMPLE OF TYPICAL DATA FITTED BY POLYNOMIAL

X F (calc) F {data) Error G (calc) G (daja) Error
1 1.7 1.7 0 0.42 0.40 0.02
2 3.6 3.6 0 0.88 0.84 0.04
3 5.7 5.8 -0.1 1.32 1.32 0.00
4 8.3 8.3 o] 1.84 1.85 —-0.01
5 11.2 11.2 Q 2.43 2.45 —-0.02
6 14.7 14.6 0.1 3.11 3.12 —-0.01
7 18.8 18.6 0.2 3.88 3.88 0.00
8 23.6 23.4 0.2 4,78 4.77 0.01
9 29.3 29.3 0.0 5.81 5.79 Q.02
10 35.0 36.9 -1.0 6.99 7.01 —-0.02
F—16.598412X -3.9444X* 153175 X" ; G=4.1365X +-0.06511X24-2.79142X"
TABLE 1I: MEASURED PERFORMANCE OF A TYPICAL
FUNCTION GENERATOR
Input, Output, arbitrary unifs
Function arbitrary Error
units Calculated Measured
1 3.48 3.42 —-0.06
? 7.18 7.15 —0.03
3 11.22 11.23 0.01
1 15.72 15.74 0.02
5 20.83 20.80 -0.03
No. 1 6 26.67 26.63 -0.04
7 33.36 33.35 -0.01
8 41.05 41.05 0.0
9 49.86 49.80 0.06
1 3.88 3.86 —0.02
2 8.03 8.02 —-0.,01
3 12.40 12.37 -0.03
4 16.92 16.88 —0.04
No. 2 5 21.53 21.45 -2.08
6 26.15 26.08 -0.07
7 30.74 30.67 —0,07
8 350 35.16 —0.05
9 39.52 39.45 -0.07
10 43.59 43.52 —0.07
77
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NONLINEAR FUNCTIONS (Continued)

amplifiers, One potentiometer could
be connected directly to the output
of the preceding one, and we would
still obtain voltages which would ap-
proximately represent the powers of
X, voltages which could be summed
in a weighting network as in the
previously mentioned circuitry.

Of course, it might not be so con-
venient to obtain the signs of the
coefficients, but the reduction in cir-
cuit complexity could be consider-
able.

Power Series

Some further thought on the sub-
ject leads to the conclusion that
there is nothing sacrosanct about
power series. In fact, any functions
which can be conveniently generated
by linear potentiometers, and which
can be employed as terms of ap-
proximating functions, would suit
our needs admirably.

Probably every engineer has made
the observation that by suitably
loading a potentiometer he can ob-
tain quite a variety of relations be-
tween shaft rotation and output volt-
age. Some of these are shown in
Fig. 3.

The circuit shown in Fig. 4 is a
descendant of our previous observa-
tion and this notion of employing
loading to modify potentiometer out-
put. Each potentiometer in this cas-
cade is 1/r times the resistance of the

preceding potentiometer. r may vary
from numbers smaller than one to
numbers greater than one. When r
is as great as ten, the functions
depart only slightly from the power
series functions.

Let us define the output of the
first potentiometer as e,, the second
as e,, and so on. Then we will seek
to establish coefficients A, B, C, and
D such that the desired data F (X)
is approximated by a function Y,
where

Y = A -+ Be, -} Ce, -} De, (3)

To simply the computation we
have prepared tables of e, e,, and
e,, for different values of r. Repre-
sentative tables are presented in
Table III.

The methods employed here cor-
respond to the methods used for
finding coefficients of the power
series. Once the member of terms
has been selected (i.e., the order of
the anproximating polynomial), you
may select coeflicients to provide a
fit at specified values of X, or you
may use a least squares approach
with error weighting if desired. The
principal difference is that the data
employed are completely numerical.

The selection of loading ratio, on
this basis is essentially a trial and
error procedure. Generally, calcula-
tions are made for a couple of load-
ing ratios. You may then select what
appears to be the best compromise
ratio, or you may plot the sum of
the squared errors as a function of

TABLE ill: CASCADED POTENTIOMETER OUTPUT FUNCTIONS

X (=31 < €3
Loading Ratio 1:10
0.1 0.0991072 0.0098223 0.0009822
.2 1968382 0387477 .007 7495
.3 2937763 .0863202 .0258961
4 .3904820 .1525320 .0610128
.5 4875148 12378121 1189061
.6 .5854551 3430401 2058241
7 6849263 4695871 .3287110
.8 7866212 6193868 .49550%4
.9 .8913340 7950451 7155406
1.0 1.0000000 1.0000000 1.0000000
Loading Ratio 1:1

0.1 0.0916737 0.0084104 0.0008410
.2 715976 .0295858 .0059172
.3 2447741 .0606878 .0182063
A4 .3147208 .1015228 0406091
5 .3846154 1538462 .0769231
.6 4581281 .2216749 1370049
7 .5405233 .3126994 .2188896
.8 .6408840 .4419890 .3535912
9 7779540 6423474 5781127

1.0 1.0000000 1.0000000 1.0000000
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Fig. 6: Circvit of L network

loading ratio, and graphically deter-
mine the best loading ratio.

The resistors making up the
weighting networks will load the
function potentiometers if care is not
taken. Generally, it is desirable 1o
make these resistors as large as pos-
sible. However, this may be difficult
if a high potentiometer loading ratio
is used.

Either of two methods may be
used to alleviate this situation. If the
network is not too involved, the net-
works may be designed as if there
were no interaction with the poten-
tiometers and then corrections to the
coefficients can be calculated. Alter-
natively, the adjustment may be
made experimentally.

A rather more elaborate method
is to assume the design that is de-
sired, after preliminary calculations
have shown it to be within reason,
and to develop a function-fitting
technigue which leads not to co-
efficients, but to direct design values
for the summing resistors. This ap-
pears to be too complicated to be
practical.

Variable Resistance Networks

The previous work has indicated
that some economy in equipment
may be achieved by making deliber-
ate use of the interactions between
potentiometers and resistances to
develop a network with a ratio of
voltage output to voltage input
(transfer function) which varies in a
specified way with some common
potentiometer shaft rotation. The
general network which we should
like to consider is the two-terminal
pair of classical network theory, a
black box containing fixed resist-
ances, resistances which increase
linearly with shaft rotation, and re-
sistances which decrease linearly
with shaft rotation. We shall desig-
nate the impedance of these ele-
ments by R, XL, and (1—-X)S, re-
spectively. Obviously, X is the pa-
rameter of shaft rotation, the input
variable, and runs from zero to one,
as before. See Fig. 5. The (1—X)S
element corresponds to replacing the

(Continued on page 177)
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lexible TV Mtudio Intercom System

Intercommunication traffic flow during rehearsals and programs point up
operational requirements. Crossbar circuit adaptable to any studio layout

By R. D. CHIPP and

Director of Engineering

R. F. BIGWOOD
Mgr., of General Engineering

DuMont Television Network, 515 Madison Ave., New York 22, N. Y.

TV studio intercommunication

system has many and varied
9 on 10 x 13 textype 8211953
requirements, which depend upon
the complexity of the operaticn and
the number of people involved in it.
Typical of a simple program is a
boxing or wrestling match utilizing
perhaps two cameras and two fixed
microphones. In this case, the simple
carbon system that is built into TV
field equipment very adeguately
serves for intercommunication. Fig.
1 shows such a system which can
provide two-way communication be-
tween all connected locations. The
headset and microphone assemblies
are plugged into jacks in the video
control unit and the pickup camera.
The intercom circuits are carried
through as a part of the camera ca-
ble. The program director in most
cases passes instructions to the cam-
eramen through the switcher or
technical director. If the audio man
is not physically located adjacent to
the program director, cues are given
to him through this same circuit. If
one-way communication is desired,
it is obtained quite simply by pro-
viding a headset without micro-
phone at those locations that need
to receive only.

Note the toggle switch shown at
each video control unit. This switch
isolates the control unit and its asso-
ciated camera from the order circuit.
It has been found to be extremely
useful in the event that there is

Fig. 1:

- WDTV

Standard camera chain intercom system tan provide
two-way communications between all connected locations

camera trouble while on the air or
in the event there is need for cam-
era repair or adjustment during re-
hearsal. By isolating the camera in
this manner, the video control op-
erator and the cameramen can talk
to one another without disturbing
those who must simultaneously use
the regular order circuit for normal
communication.

Complex Operation

A more complex operation is one
which might involve a studio opera-
tion combined with film facilities. In
the studio of the DuMont station,
WDTV, in Pittsburgh, the standard
carbon circuit, with the addition of
a three bus amplifier talk system has
proved to be particularly useful. See
Fig. 2. Any one of the three busses
can be selected manually by the
technical director, the audio opera-
tor, and the video control operator.
During rehearsals the program di-
rector, who sits next to the technical
director, will use the studio address
bus, while the technical director and
the video control operator will use
the amplified carbon system. The
audio operator can cut into the car-
bon system if he wishes to talk to
the mike boom operators. When
cues are passed to the projection

room, the technical director switches
from the carbon system to the pro-
jection room bus. The projectionist
has a separate talk back circuit to
acknowledge instructions and report
readiness to roll film, etc.

When on the air, the program di-
rector passes instructions or cues to
the technical director. In turn, the
technical director will select either
the amplified carbon bus or the pro-
jection bus. The studio address bus
is then used only for playback in
the event that the program requires
it. As is the case with the single sys-
tem previously discussed, talk back
from the studio to the control room
is made available where needed.

As we progress to a still more
complex operation, such as pro-
jected for the New York DuMont
Tele-Centre at 205 E. 67 St. the
need for increased flexibility is evi-
dent. Consider an operation in
which we have an elaborate studio
program, portions of which may
originate in the field and other por-
tions of which may originate in a
distantly located projection room.
In the studio we may have an or-
chestra, back projectionist, numer-
ous stage hands and stage electri-
clans, and other special effects per-
sonnel. We have made a study of
the flow of traffic required for in-
tercommunication purposes. It is im-
mediately apparent that the re-
guirements during rehearsal and
during the actual program are quite

Fig. 2: Studio
operations with
film facilities at
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STUDIO INTERCOM SYSTEM

STUDIO

(Continued)
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Fig. 3: {I) Intercom traffic flow during rehearsal, Fig. 4: (r) Intercom traffic flow during program. Width of line is proportional to traffic volume

different. Fig. 3 shows in schematic
form the flow of traffic during a re-
hearsal. The width of each line is
approximately proportional to the
volume of traffic, and the arrows in-
dicate the direction of flow. Maxi-
mum volume is from the program
director to the floor via the studio
address system. Although the wvol-
ume is light on other circuits, they
are of great importance when
needed. Fig. 4 shows the traffic flow
during the program. Most instruc-
tions are now passed through the
technical director, although there is

still the same need for important
supplementary circuits to other lo-
cations.

Trafiic Requirements

The problem is to design an in-
tercom system that will meet these
traffic requirements. Prime system
considerations are basic simplicity
with maximum flexibility. These re-
quirements have been met by util-
izing a type of cross bar arrange-
ment, which is shown in generalized
form in Fig. 5. Although this system

design fits any type of studio lay-
out, it will be discussed in connec-
tion with proposed use in the stand-
ard DuMont split control booths at
the New York Tele-Centre, Fig. 6
shows a floor plan of this standard
control booth, wherein the program
director and assistants, plus the
technical director, are located sep-
arately in the front section, Directly
in back and raised two feet are the
audio operator and the light control
operator. These men can see all
monitors over the heads of those in
the director’s booth. To the left is

Fig. 5: Crossbar intercom arrangement may be adapted to any studio layout. Prime design considerations are simplicity with maximum flexibility
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the video control section. This split
booth arrangement has proved to be
extremely satisfactory. (See Tele-
Tech & Electronic Industries, Oct.
1952, page 48.) Some of the reasons
are:

(1) It separates functions—pro-
gram direction, video opera-
tion, and audio control.

(2) It isolates audio monitoring,
which, if at a satisfactory level
for the audio operator, often
disturbs the director or video
operators.

{3) The various instructions and
sometimes prolonged discus-
sions between the occupants
of one room do not distract
others.

(4) In case of video trouble, a
cameraman and video opera-
tor may converse at low level
without disturbance from au-
dio monitoring or director’s
and switcher’s orders.

Basie Cireuits

Referring again to Fig. 5, there
are five basic circuits that form a
part of this system. What is called
the “A” circuit carries non-inter-
rupted program cue, the order cir-
cuit, and the microphone circuit for
return talk. The “B” circuit, which
appears on a separate set of recep-
tacles in the studio, is similar to the
“A,” except that the program cue
may be interrupted for instructions
by the technical director, the pro-
gram director, or the audio control
man. A standard headset assembly
may be plugged into either “A” or
“B" circuit receptacles. The “C” cir-
cuit is the carbon system associated
with the cameras. A “D” circuit,
while not an individual system, is
an extension of the audio cperator’s,
technical director’s, or director’s
source circuit, which appears in a
patch field in the transmission bays
at Master Control, and can be
routed as required to external lo-
cations. Similarly, remote incoming
order circuits can be patched into
the intercom loudspeaker in the di-
rector’s booth of any studic. The “E”
circuit is the studio address system,
which is normally used during re-
hearsal for instructions to the cast
and floor personnel. The public ad-
dress system for audience coverage
and the playback system for film
and turntable sound in the studio
are separate from the intercom and
are not shown in Fig. 5.

The building blocks that make up
this system are essentially sources
and loads. The sources are micro-
phones, preamplifiers, and keys or
relays for selecting the desired load
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Fig. &: Floor plan of control booth. Program direction, video and audio functions are separated

or loads. The loads are bridging am-
plifiers feeding either loudspeakers
or the standard intercom headset
assembly used by floor personnel.
We have minimized the number of
different components and have de-
veloped a number of standard units.
For example, the preamplifiers are
identical in construction to the pro-
gram preamplifiers, with the excep-
tion that the input and output trans-
formers have been modified to limit
the frequency response, and consid-
erably lower the cost. The bridging
amplifiers are also identical in con-
struction to the program amplifiers
with a similar transformer change.

The standard headset is an assem-
bly, specially fabricated for this ap-
plication, shown in sketch form in
Fig. 7. The general construction fol-
lows lightweight aircraft practice
and various headset and micro-
phone combinations are inter-
changeable. The headbands will take
a single or a double headphone com-
bination, and a microphone can be
supported by either a right or left
carphone. The control unit is in-
tended to be supported at chest
level, and contains transfer switches
for connecting either earphone to
either the program feed or the order

(Continued on page 186)

Fig. 7: Standard intercom headset ossembly for floor use, 1f is not a part of camera carbon system
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Fig. 1:

HE simplest tube oscillator is the

Hartley circuit. Feedback is pro-
duced by feeding the grid with a
suitable voltage taken from a por-
tion of the tank circuit’s coil. Ref-~
erence is made to Fig. la accord-
ing to which the phase opposition
between plate and grid voltage re-
quires the coil to be an attenuator
with opposite polarity of input and
output voltages. Therefore, the two
lower connections between coil and
tube cross over.

The principle of duality requires
a transistor to be treated equivalent
to a vacuum tube when in grounded-
emitter connection. Consequently,
we replace the tube in circuit (a)
with a grounded-emitter transistor
and obtain the Hartley transistor
oscillator diagrammed in Fig. 1b. As
long as we deal with a closed loop,
there is no difference between a
grounded-emitter, a grounded-base,
or a grounded-collector connection.
Hence, the circuit (b) can easily be
redrawn in the form illustrated in
Fig. lc. Seen from the base, emitter
and collector voltages are in phase
so that the autotransformer must
have a positive attenuation V,/V,
expressed in terms of the turn ratio
or tapping T. Hence, the characteris-
tic overcrossings disappear.

Supply Voltages

In all three circuits, the supply
voltages are fed via suitable r-f
chokes or resistors R, and Ry while
the r-f energy passes the blocking
capacitors C’. The grid potential in
Fig. 1la adjusts itself via the grid
leak R, whereas the base potential
of the transistors is free floating or
kept at a suitable value via the base
leaks R,

The conditions of self-excitation
in transistor and tube oscillators
differ by the fact that the auto-
transformer is loaded with the emit-
ter impedance r.*. (In order to dis-
tinguish between the customary con-
stant-current parameters and the

82

By DR. HANS E. HOLLMANN
U. S. Naval Air Missile Test Center
Point Mugu, Calif.

constant-voltage values according to
a previous paper,® the latter are
written with asterisks.) Since the
purpose of the following considera-
tions is the presentation of a quali-
tative insight rather than the de-
velopment of an exact theory, effects
of secondary order may be neg-
lected. More accurately, the emitter
impedance may be assumed to be
large as compared to the coil in-
ductance wL, With this restriction
in mind, the tank circuit can be de-
scribed in terms of three equivalent
resistors. First, there is the equiva-
lent parallel resistance R, of the free
tank circuit proportional to the
quality factor @ = R,/wL,. Further-
more, the tuned circuit is shunted
by two resistances of the transistor,
namely by the emitter resistance r,*
transformed into the primary wind-
ings in the form r.*/T?, and by the
collector impedance r.*. All three
resistances must be combined by
merely adding their conductances,
in analytical form

11 T
Yo=— +—+
ES

0 rC re

(1a)

sk

Self-excitation occurs as soon as
this sum becomes zero and this re-
quirement can only be fulfilled if one
of the terms is negative.

From tube oscillators, it is well
known that the plate resistance must
be negative and thus the denomina-
tor term in Fig. (1a) is the collector
impedance, 1.* = V_/i.. The collector
current is related to the emitter cur-
rent by the formula i, = — «i, where
o denotes the current amplification
factor of the transistor. On the other

Hartley oscillator with {a} vacvum triode; (b} fransistor grounded-emitier connection; and {c¢) transistor grounded-base tonneciion

Transistor

hand, i, = V./r,* so that the com-
bination of the three formulas gives
the collector impedance offered to
the tank circuit in the closed loop

rf=—r*/ ol
. As a result, Fig. (la) assumes the
form
1 Tcr Olrrcr
+ - -0
R, T * re*

or after a simple rearrangement

T% — oTe + - 0. (Ib)
R

[&]

i

X X
Topt I

Pod 2

|

.
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X / 777
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l
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Fig. 2: Critical condition for self-excitation
of a Hartley oscillator using a transistor
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Fig. 3: Frequency shift of Hartley transistor
oscillutor vs. its autstransformer tapping
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Fig. 4: Different transistor oscillator circuits with negaiive outpul impedances. Note direction of feedhock

Oscillators

Experimental and analytical results of pioneering in-
vestigation of the transistorized Hartley circuit. “‘Cir-
cular frequency muitiplication’’ permits VHF operation

The solution of this quadratic -equa-
tion gives the critical tapping at the
verge of self-excitation

o T,
Tee = — 1 = -4 - (2)
2 2R,

The simple formula permits the plot-
ting of a?R,/r.,* versus T/a is illus-
trated in Fig. 2. Optimum feedback
occurs when the oscillator overcomes
the maximum load, ie., when the
parabola exhibits its minimum. This
is the case when the roots disappear
thus giving an optimum tapping

Tops = a /2 (3a)

and a maximum load or a minimum
parallel resistance

R, = 4r7/a? (3h)

ma

In order to corroborate this analy-
tical result, a test oscillator was
built whose inductance consisted of
an iron-cored coil with 12 tappings.
The coil was shunted by a capacitor
of 0.15 uf, thus giving a tank circuit
resonating at approximately 11 xc.
The circuit was driven by a Ray-
theon CK 721 {transistor whose
characteristic constant-voltage para-
meters, at a collector voltage of —1.5
volts, were measured with the tran-
sistorbridge ! as

te = 120; r.* = 31 kohms;
re™®

= 0.86.

r,* = 225 ohms; ¢ = .

re*

The tappings were increased in steps
from 0 to 12 and, at every step, the
oscillator was damped by additional
resistances Rg < R, until the

Fig. 5: ({a) Stabilized transistor oscillator.
{b, ¢} CLircuits for producing Q-modulation

limit of self-excitation was reached.
The measured values  a2Rg/r.*
are indicated in Fig. 2 and confirm
the analytical curve.

The practical implication of our
considerations is the fact that a
Hartley type of transistor-oscillator
operates with high efficiency with
a center-tapped coil provided « is
very close to one.

Adjustment of Tappings

The change and adjustment of the
tappings is accompanied by a notice-
able frequency shift. The emitter
voltage and the collector impedance
have an inductive phase which is
compensated for by a capacitive
phase of the tank circuit so as to re-
duce the oscillator frequency below
the resonant frequency {f, of the
free tank circuit. The accurate eval-
uation of this frequency shift re-
guires a complicated analysis but a
gualitative picture can be obtained
in the following way:

If we consider the tank circuit
shown in Fig. lc disconnected from
the collector but still loaded with
r.*, e.g., the loop interrupted by C’

TELE-TECH & ELECTRONIC IMDUSTRIES » October 1953
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= 0, increasing tappings produce an
imperfect short-circuit of an in-
creasing portion of the coil. Con-
sequently, the effective inductance
decreagses and the frequency in-
creases. Turning back to the oscil-
lator by closing the loop, e.g., by
making C’ very large, causes the
collector resistance to become nega-
tive as described. Instead of a nega-
tive collector impedance, however,
the emitter resistance r.* can be as-
sumed to be negative, in which event
Eq. (1) is merely multiplied by (—1).
This analytical procedure bears no
influence on the self-excitation, but
reveals increasing portions of the
coil to be shunted with a negative
resistance. The tuning effect then is
reversed and the oscillator frequency
(Continued on page 171)

Fig. 6: Loboraiory model of crystal-conirolied
@-modulated transistor oscillator for 400 KC
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Time-Base Generator for Control

Fig. 1: Complete time measuring device, including printing unit

Precision preselect counter is capable of gener-
ating, measvuring or recording short time intervals.
Unit used in analog-to-digital converter also can
be applied to controlling industrial equipment

By EBRAHIM NUBAN,
Clary Multiplier Corp., 408 Junipero St., San Gabriel, Calif.

ENERATION and measurement

of relatively short time inter-
vals with extreme accuracy has be-
come of more and more importance
in recent years in the development
of most of the industrial electronic
control equipment and laboratory
measuring devices.
- The Clary Multiplier Corp. has re-
cently developed a precision time-
base generator. (See Figs. 1 and 2.)
It is a preselect counter, counting
pulses generated by a standard
pulse source. It is capable of either
generating, or measuring and re-
cording relative short time inter-
vals, of few milliseconds up to few
seconds, or minutes. The unique
switch design assures reliable and
accurate operation of the gating
system which in turn assures the
system of high accuracy.

A definite time interval is re-
quired for a preselected counter to
count pulses generated by an accu-
rately controlled pulse generator of
fixed repetition rate. In other
words, in order to count a deter-
mined number of pulses “n” from a
pulse source of repetition rate of “p”
pulses/second, it will take a time
t =n/p second. This basic principle
was used in the development of this
time-base generator.

The pulse source is of low repe-
tition rate, 500 pps, making it suit-
able to work into the low power, re-
liable cold cathode gas tube counters.

The switch is of a unique design
in this respect that it operates the
gate only immediately following a
pulse. This will eliminate error
caused by random opening of the
gate between pulses.

' STOP PULSE

Fig. 3: (1) Block diagram

The counters are cold cathode gas
tube binary coded decade counters.
Selection of the desired number for
each decade is achieved by a special
diode selector matrix.

Briefly the operation of the time-
base generator can be described as
follows (See Fig. 3):

The desired time interval is set
up by proper selection of the diode
selector switches, one for each dec-
ade. Then at the initiation of a start
signal the electronic switch will
open the gate and allow the pulses
from the pulse source to be counted
by the preselected counter decades.
When the selected number is
counted by the decades, a stop sig-
nal is fed back from the counters to
the switch which will immediately
close the gate and prevent flow of
pulses into the counters. Thus the
time between start and stop is of
predetermined duration.

In order to achieve an extremely
accurate and stable pulse source a
100 rc crystal controlled oscillator
was designed to operate a multi-
stage astable multivibrator divider.
(See Fig. 4.) The dividers are de-
sisned so as to produce an output
of square wave shape of repetition
rate of 500 pps. Thus the stability
and accuracy of the pulse source
will depend on the accuracy and
stability of the crystal used.

The output pulses are available
both at the rates of 500 pps and
100 pps. Pulse magnitudes are of
about 180 volts.

Gating Interval

The switch controls gating inter-
val. It will allow the age gate to
open only immediately following a
pulse, after the initiation of start
signal. The gate will remain open
for the interval T which is the
selected time interval and controlled
by the preselect counter. (See Fig.
5

The switch primarily consists of
two stages of cascaded bistable
multivibrators. The operation of the
switch can best be described with
the help of Fig. 6.

The switch has two distinct states,

of completed unit. Fig. 4:
TIME dard
CONTINUOUS CONTROLLED {r) Standard pulse source
PULSE PULSE
. FOUR DECADE
STANDARD JuuL SWITGH Jult PRE-SELEGT 100K G.RS. 500 PULSES PER SEC.
, T - COUNTER AND 1 — i
ATE
PULSE SOURGCE & ¢ DIODE NETWORK V0TS [RUTTSTAGE MU iBovoirs
A 8 MATRIX I0CK C.PS. f ASTABLE !
E b —_——
L c CRYSTAL - MULTIVIBRATOR
—_— OSCILLATOR DIVIDER
GONTROLLING
USTART PULSE DEVICE
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and Measurement

ON state and OFF state. During the
OFF state the first multivibrator is
biased such that the pulses applied
to the grid G, will have no effect,
and plate voltages of first and second
stages, as shown on the diagram, are
P,=175, P,=65 P /=65 P,=175
volts. When start signal is applied
{(which is a negative trigger) the
first multivibrator will change state
and assume its second stable posi-
tion. When in this condition voltage
at P, will drop to 65 volts and P,
will rise to 175 volts. However, rise
of plate P, and the consequent posi-
tive pulse applied to G,’ will have no
effect on the second multivibrator
(due to biasing condition).

First multivibrator now will re-
main in this state until the fall of
the pulse immediately following the
start trigger signal. At the fall of this
pulse, first multivibrator will re-
sume its initial state (P, at high po-
tential and P, at low potential).
Consequently, through the coupling
capacity “C” and due to the fall of
plate voltage P,, a negative signal is
applied to G,” which will cause this
bi-stable multivibrator to shift its
state. This will result in rise in po-
tential of P,” and fall of potential
of P,”. Thus the positive step voltage
of 110 volts is generated by P,” and
is used to open the gate which ad-
mits the flow of pulses info the
counters.

It is clear from the diagram and
above discussion that the irigger
signal could have appeared at any
time between t, and t,, but never-
theless, the second multivibrator
will change state only at t,. This fea-
ture prevents random operation of
the switch and confines it only to
shift state when the pulse immedi-
ately following start trigger is ter-
minated.

Fig. 2: Time-base gen-
erafor sub-assemblies
are easily accessible

The second multivibrator will re-
main in this state, until the time
when the stop trigger is applied. This
time interval is indicated by T on

Fig. 5: Operation of switch and gate wunits. Pres

diagram and is determined by the
preselected counters. When the
counters count up to and including
the preselected number, a positive
trigger is initiated from the diode
selector matrix and applied to the
switch. This will cause second multi-
vibrator to resume its initial state
(P.” high, P,” low). This terminates
the positive step voltage applied to
the gate and causes the closure of
the gate.

Decade counters used are cold
cathode gas tube counters. (See Fig.
7.) These decades are binary coded.
Advantage of using cold cathode gas
tubes lies in the fact that extremely
low power is required for operation.
Each decade using five #5823 cold
cathode gas tubes has an average
power dissipation per decade of
about 1.5 watts. Speed of these dec-
ades is the only limitation. They
work reliably up to 1,000 counts per
second. But for this particular pur-
pose, this factor is not of impor-

(Continued on page 144)

elect counter conirols time gate remains open
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Fig. T1: Half dc hysteresis loops of vaorious
core materials, including grain-oriented types

By SIEGFRIED R. HOH
Components and Svystems Lab.
Weapons Components Div.
Wright Air Development Center
Dayton, Ohio

PART ONE
Of TWO PARTS

HE comparison and evaluation of

magnetic core materials present
problems because of the wide variety
of both materials and characteristics.
This is particularly true in the field
above power frequencies where dif-
ferent kinds of materials such as thin
laminations, powdered irons, and
non-metallic ferrites are competing.
Except for early compilations of data
on dc characteristics®!!, the avail-
able information on magnetic mate-
rials, which would aid in selection,
is scattered throughout numerous
publications and frequently does not
lend itself to the making of compari-
sons and evaluations.

The purpose of this article is to
present a survey of magnetic mate-
rials and to derive and present char-
acteristics in a form which is suitable
for comparison and evaluation. No
attempt has been made to cover as
many materials as are available.
Emphasis has been placed on pre-
senting data on high performance
magnetic materials which are com-
mercially obtainable in the U. S. A

86

Evaluation of High-

few experimental and foreign ma-
terials which exhibit interesting
or outstanding characteristics have
been included.

Designers who are not too familiar
with magnetic materials are cau-
tioned about the wide wvariations
which may be encountered in the
characteristics of magnetic materials.
All figures presented herein are to
be understood as approximate. De-
viations between material samples
can exceed 1009, particularly in
such characteristics as permeability,
coercive force, and others.

The large number of metallic core
materials is arranged according to
composition in Table I. This arrange-
ment automatically shows identical
or similar materials even though
they may have entirely different
trade names.

Since iron is the most important
component of magnetic alloys, the
de characteristics of a pure iron
sample are presented as the first
item in Table I. Iron, if carefully
purified and prepared, has very good
magnetic properties. However, a
shortcoming of pure iron is its low
resistivity which is detrimental in
all ac applications. The resistivity of
pure iron can be increased by the
addition of small quantities of silicon.

INDEX of SYMBOLS

Rectional area of core

Tyx density in core

Power factor

4 Dissipation factor

Valtage

Loss angle (see Fig, 9)

Magnetizing force

H Rotative operator
Inducfance
Mean length of taroidal core
Permeability (see alse Table 111}
Number of turns on core
Circular frequency 2nf
Quality or storage factor
Resistance
Loss fangent
Impedance

U % o>

<as

e g

fan

NRQOES ZE —

SUBSCRIPTS

Refers o coil

Denotes inductive component

Refers to magnetic core

Denotes restive component

Denotfes relafive component

Denofes equivalent series com-
ponent

S Denotes vacuum component

< " wEEa

Silicon-iron was the first special
alloy developed specifically for use
as a magnctic corc material. Because
of its relatively low cost and its sat-
isfactory performance in a wide field
of applications, silicon-iron has
dominated the field in the electrical
industry.

There are more than 10 manufac-
turers producing more than 100
brands of magnetic silicon-irons in
the U. S. alone.l’ Many of these
brands are identical in silicon con-
tent and performance. This class of
material, which ranges in silicon
content from less than 0.259% up to
approximately 5%, is not covered in
detail in this report. The differences
in performances are small in com-
parison with the differences en-
countered in this survey. Data on a
44, silicon transformer iron are
given in Table I as an example and
as an aid in making comparisons.

Single crystals of magnetic mate-
rials are, generally, anisotropic. This
means that the characteristics de-
pend upon crystal orientation. Single
crystals of magnetic materials have
not yet been used beyond the labo-
ratory, but grain-orientated mate-
rials, which have a preferred orien-
tation of the crystals in a suitable
direction, already play an important
role in commercial materials. Proper
grain-orientation results in a more
rectangular hysteresis loop and in
a higher operating flux density. Half
hysteresis loops of various materials,
including those with grain-orienta-
tion, are compared in Fig. 1.

Cobalt and Nickel

Cobalt and nickel, the other two
important ferromagnetic elements,
have no significance as magnetic
materials in pure form; however,
they are the most important alloying
elements. The addition of cobalt to
iron substantially increases the sat-
uration of iron, as in the case of
Permendur and Hyperco. The ad-
vantage of higher saturation of
these materials is partly overcome
by higher losses. Reductions in size
and weight can be obtained only in
some power applications. Further-
more, cobalt is a “critical” material.

Other alloys, designated by the
trade name, Perminvar,” have a
smaller cobalt content than does
Permendur and Hyperco and also
display unique magnetization curves.
The Permendur alloys have constant
permeability and almost no hystere-
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Performance Magnetic Core Materials

Selection of proper material for desired application fa-
cilitated by the development of a ‘‘figure of merit.”’

Suitability of ferrites for high frequencies shown
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Fig. 2: Core Josses in watts/lb, Frequencies, materials and thicknesses are parameters
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sis up to flux densities of 1,000 gauss.
Even at still higher flux densities,
residual magnetization and coercive
force remain practically zerc. The
permeability of Perminvar, however,
remains constant only as long as
high magnetization is avoided. Other
materials which have constant per-
meability are Conpernik, Isoperm,
and powdered irons,

Nickel is of great significance as
an alloying component in high per-
formance core materials. Iron-nickel
alloys are characterized by high
permeability if properly processed.
The saturation flux density, however,
is reduced by nickel. Commercial
iron-nickel alloys can, for the pur-
poses of this report, be divided into
two groups. This rough division
groups together those alloys which
contain 45% to 50% nickel and
places in the other group those alloys
which have a nickel content of from
65% to 809%.

KHigher Saiuraiion

The 45-509 nickel alloys display
a higher saturation and generally a
higher resistivity than do the alloys
with higher nickel content. Small
quantities of other alloying elements
and special processing can produce
desirable variations in characteris-
tics. Examples in this group are Sini-
max in which the resistivity has
been increased, to 90 microhm/cm
and Isoperm from which low ac dis-
tortion and low high-frequency
losses have been obtained. Alloys in
the 45-50%, nickel group have a
great significance in the grain-orien-
tated form in which they display
rectangular hysteresis loops (see
Deltamax”™ Fig. 1) which are de-
sirable in magnetic amplifiers, mag-
netic pulse generators, computers,
mechanical rectifiers, harmonic gen-
erators, etc.

As compared to the 45-509 group,
the materials with higher nickel
content have higher permeabilities,
lower coercive forces, but much
lower saturation. Unique character-
istics of the alloys in this group are
low magnetostriction and low ani-
sotropy. Supermalloy* is the latest
development in this group and can
be rated as the most advanced
among the iron-nickel alloys. The
hysteresis loop of Supermalloy con-
denses into one line if plotted for
comparison with other materials.
(See Fig. 1.}

The interesting characieristics of
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TABLE I: DC DATA on METALLIC CORE MATERIALS

» MATERTAL OR COLPANY COMPOSITTON  VSHARAGTERISTIO PERMEABILITY I el B P [ .
© TRADE HAVE IN PERCENT PROPERTY £ 5}&2 Egg E: %
23 (REST IRON) OR 22 |27 |28 |8 ERNIN
g 2 APPLICATION INITIAL MAXTM, 2: % g 8 . E § E,O_.
= = g S
wd o
Purified Iron 0.02 Imp. Low Resist. 25,000 275,000 21.5 | 13.6 | 0.05 10 70
Silicon-Iren see ref, / 4 Si Transformer 400 7,000 20 12 0.5 60 690
= Hypersil Westinghouse Grain 0,1
Wi | Trancor 3X Armco 3.5 8i Oriented 1,500 35,000 20 | 13.7 #0.3 50 | 750
82 Silectron Allegheny-
g Ludlum v
o
Sendust Japanese 9.5 Si 5,5 Al HE Powder 30,000 120,000 10 5 0.05 20
8
& | Hyperco Vlestinghouse 35 Co 0.5 Cr High 650 10,000 }24 >3 7l 28 970
El 2V Permendur Vlestern 49 Co 2V Saturation 800 4,500 14 2 25 980
& Electric
(&)
O
45-25 Perminvar Bell Telephcne | 45 1li 25 Co "Constant! 400 2,000 15.5| 3.3| 1.2 20 | 7158
Lab tori ;
770 Perminvayd o oo ori®S ) ag i 7 co Permeability 850 4,000 | 12.5] 2.4)0.6 | 15 | 650
Conpernik Westinghouse 50 Ni 1,500 2,000 16 45
[
36 Isoperm 36 i 9 Cu Y High 60 65 70 300
G
50 Isoperm } il 50 i Frequency 90 100 16 40 500
1 .
45 Permalloy Western 45 Ni 2,700 23,000 16.5 |8 0.3 45 444
Electric
m4750M Allegheny- 47 = 50 Ni Combine 9,000 50,000 6,2%| 0,08*% 52 | 430
Ludlum
Armco 48 Armeco 48 i Good
>
Nicaloi General Electrig 49 Wi Permeab., 16
High Perm A9 Carpenter 49 Hi and 5,000 50,000 6,5 | 0.03 43 415
Hipernik Testinghouse 50 Ni, S8i, Mn Flux D, 4,000 100,000 /) g% 0,03% 45 50d
/ .
Monimax Allegheny- 47 Ni 3 Mo High 2,000 38,000 15 0.0§; 80 %9
Sinimax Ludlum 42 Ni 3 51 } Resist, 3,500 30,000 11 0.1 20 | 294
§ Permenorm 5000Z| German ‘W
-~
- Permenite I.T.E. Cire,
= Br. Co.
o
= Deltamax Arnold Engr. Co. L5 to Rect, £00 40,000 15.5 113 0.2 40 -1 450
> .
Hypernik V Westinghouse f 50 Ni &Hyst. =1,700 =100,000 216 25 1=0,4 =50 | 2500
Orthonik Armeo Loop
Orthonol Navy Ordn Lab, )
250,000 3 0.03 20 60
. 1 13 . 0
65 Permalloy Bell Tel. Lab, 65 - 68 Ni 1,500 +600,000
*Brnax = 10,000 Gauss
1040 Alloy German 72 Ni 14 Cu 3 Mo 40,000 6 2,510.02] 355 2000
Vunetal Allegheny- 77 Hi 5 Cu 2Cr 20,000 100,000 8 ¢ 0,05 | €0 400
Ludlum ]
78 Permalloy Western 78 Ni 0,6 Mn Highest 9,000 10,7 | 6 0,05 16 580
Electrie
4=T9 Mo- 79 Ni 4 lo Perm, 20,000 75,000 8 5.5 0,05 55
Perme}lloy _
Supermalloy J Arnold Engr, Co.| 79 Ni 5 Mo Low 55,000 500,000 6.8 0.0c2| 65 200
sat. £150,000 20° | 27,8 £0.05
Hymu 80 Carpenter 80 Ni 10,000 100,000 g , 0,06 58 /.60
88 . 7 . TELE-TECH & ELECTRONIC INDUSTRIES » October 1953

www americanradiohistorv com



www.americanradiohistory.com

85% Permalloy are obtained by an
anneal in a magnetic field which has
an effect on the hysteresis loop
similar to that which results from
grain-orientation. With magnetically
annealed 659 Permalloy, almost
perfectly rectangular hysteresis loops
have been obtained.® '
The ferromagnetic ferrites, listed
in Table II, represent a different
class of materials. Their fundamen-
tal differences, as compared to the
materials which have been discussed
so far, are their non-metallic proper-
ties such as high resistivity and low
weight. Ferrites are ceramic mate-
rials composed of certain divalent
metal oxides among which is Fe,0,.
Unfortunately, the term “ferrite”
also denotes a particular « crystal
phase of pure iron with which the

should not be confused. Though
known for a long time (German
patents in 1909), practical ferrites
did not become available until after
World War I1.

Low saturation and low perme-
ability of ferrites exclude them from
most low frequency applications but
their high resistivity makes them
superior at medium and high fre-
quencies as is shown in the section
entitled, “Alternating Current Char-
acterization and Evaluation.” The
Curie temperatures of ferrites are,
generally, lower than those of metal-
lic materials. At present, high per-
meability can only be obtained at
low Curie temperatures, Maximum
permeabilities up to 9,000 coupled
with Curie temperatures of approxi-
mately 80°C have been reported.

IN PHASE VA (WATTS) ——=

—~—— RLACTIVE VA

L OCUS FOR EXCITING VA VECTORS WiTH
EQUAL EXCITING VA + [IN RHASE 14 [

Fig. 5: Vector locus resulting in equal figure
of merit for given flux density and frequency

ferrite materials with desired comi~
binations of characteristics than are
listed in this report. Also, com-
pounds with highly rectangular hys-
teresis loops have been announced.
For more information on ferrites see

ferrites under discussion herein Manufacturers can supply far more references.?517,18,19
(Continued on page 154)
TABLE 1. FERRITE CHARACTERISTICS—Data Refers to DC Unless Otherwise Stated
] ECCIEDED PERNEABILITY _ i ( . . E%
TRADE NAME OIPANY i = — ; A=
FREQUENCY £ g E 2 |5 o 8 = - |3 2
RANGE OR 83 853 £ &0 o = =8 o= 5
APPLICATION INTTIAL MAXTH, < é ™ % = é == He | oy e
I TR -
Ceramag SN Stackpole 560 1,840 2,300 | 1,400 0.4 103 170°
7 Carbon Co.,|| see graph 540 4,600 2,460 1,750 0.2 1.8 x 104 1700
8 St, Marys, 450 1,700 2,850 | 2,100 0.6 [2.1 x 104 190°
Pa.
(all dsta
referring to
60 eps)
Terramic A General 15 97 0.84 0.6L 3.7 109 280 0.65
B Ceramics 95 183 1.9 0,83 3- 2 x 100 260 0.04
c and see 220 710 3,8 2,7 2.1 |2 x 102 330 044
D Steatite graphs £10 |, 1,030 3.1 1.3 1 3107 | 165 0.3
—
E Corp., 750 |3, 1,710 3.8 1.9 0.65 (4 x10° | 160 0.25
]
G Keasbey, 410 | % 3,300 3.2 1 0,25 |1.5 x 108 160 1.3
E
H n. J. 850 |~ 4,300 3.4 1.4 0.18 10° 150 0,66
4+
1 Const. Perm. 600 | 1,000 1.5 0.6 0.4 |2 x 107 70 0.3
J 330 750 2.9 L6 0.8 180 0.22
Ferroxcube 3 Ferroxcube 1,000 1,200 3 0,2 10° 1.0
a¢ | Corp. of 900 1,100 5.5 160
For more com- Am., 50 E.
pounds see 4lst St,
Tigure 7 New York,
Nex. |
lavite FIS D. i, 1,000 3,000 250
FX-6S Steward | 20-200 MC 8-11 100 206 0.5 5.7 108 200 0.03
FX-225 | Manuf, Co. | 1-20 MG 15-20 120 1.9 0.6 3.7 10° 200 0,03
FX-155 Chattanoogj High Sat. 250 3,000 5 1.9 1 10® 200 Guid
FX-275 Tenn, Transf, 850 4,000 349 L5 0025 106 150 045
FX-185 Ant, Rod 1 MC 300 750 3 1.6 0.8 107 200 £345
High Perm.
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Measuring Reflection from CRI

! - ‘_z.
By M, E. AMDURSKY
The Rauland Corp.

4245 N. Knox Ave.
Chicago 41, HI.

ince the development of the

frosted face plate to reduce
specular reflections resulting from
light sources outside of a television
receiver, the question of how to
measure and evaluate the residual
reflected light has been under con-
sideration.

Control of the degree of frost on
the face plate and thus of the re-
flected light is extremely important
to the performance of the picture
tube. If the frost is excessive, the
plate becomes very diffusing and
high definition transmitted picture
information is impossible. If the frost
is insufficient, the specularly re-
flected light is disturbing and the
value of frosting is lost. ‘

The optimum condition is there-
fore when specular reflections are
minimized appreciably but with no
apparent deterioration in picture
quality. The acceptable range of val-
ues of this residual reflected light

Fig. 1:

{A-top) Collimated-beam type reflectometer and
(B-bottom} tonvergent-beam type reflectometer

flux must be determined experi-
mentally for any given type of frost.
In any measurement method of this
nature, the primary goal is to cor-
relate instrumental results with
those apparent to the eye.

Several factors contribute to this
“visual appearance” and must be
accounted for in the measurement
method. The face plates for various
types and sizes of tubes have differ-
ent radii of curvature and different
thicknesses. Some face plates have
the frosting on both inner and outer
surfaces while others have frosting
on only one surface, either inner or
outer. The method with which the
frosting is applied may also influ-
ence the reflectance characteristics
since some methods diffuse the resi-
dual reflected light while others pro-
duce a subdued specular reflection.

Geomeiriceal Conditions

The general layout of an optical
instrument for this purpose with its
important geometrical conditions, is
shown in Fig. 1A and 1B, where “i”
is the angle of the incident beam,
“r” is the angle of the reflected
beam, a« is the angle subtended by
the receptor window at the center
of the sample area, and {} is the
angle subtended by the image of the
source in the plane of the receptor
window at the center of the sample
area. The receptor is, of course, ar-
ranged so that all the flux accepted
by the window falls on the sensitive
surface of the photocell.

Since it is necessary to account for
reflections from both the back and
front surfaces of the plate, the re-
ceptor must collect all of the light
flux from both of these surfaces and
the angle “i” should be small as
shown in Fig. 2. Here it may be seen
that at small angles a given size re-
ceptor window will accept all of the
lisht flux whereas as the incident
angle, and consequently the viewing
angle, since we are dealing with
specular or mirror reflection, is in-
creased, a greater portion of the
light reflected from the back sur-
face is lost. This lost flux is repre-
sented as the shaded area in the fig-
ure,

Goniophotometer

Early in the investigation of the
frosted face plates, a simple gonio-
photometer was constructed and
used to determine the most feasible
angles of mcidence and reflection.
The goniophotometer is an instru-
ment consisting of a collimated inci-
dent light beam with a variable an-
gle to the normal, and a receptor us-
ually consisting of a photocell behind
a given gize acceptance window also
with a variable angle to the normal.
With this instrument, therefore, the
size and shape of the incident and
reflected light beams are constant
and the angles of incidence and of
view for best visual correlation may
be determined.

Preliminary measurements with
the goniophotometer appeared to in~

Fig. 2: How reflected light flux is lost when large angles of incidence and
reflection are used, Shaded portion represents light not measured by receptor

26

™~
S

Fig. 3: Dependence of reflectance on size of
receptor window (each curve for one sample|

Fig. 4: Optical system of first com-
mercial model of 35° reflectometer
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Face Plates

Amount of light reflected from curved pic-
ture fube surface measvred with conver-
gent-type refleciometer. Method has been
accepted as standard practice by RETMA

dicate that the most informative an-
gle would be between 20° and 45°.
A survey of commercial instruments
revealed that glossmeters measuring
at both 20° and 45° were available.
They were not readily adaptable,
however, to this particular applica-
tion since they could not accommo-
date curved surfaces of different
radii of curvature and were quite
cumbersome to use in the required
manner.

Further more accurate goniopho-
tometric data were taken on sam-
ple frosted face plates which had
previously been examined visually
and classified as good, fair, and poor
in terms of reflection-reducing qual-
ities. The greatest differentiation in
reflectance among the samples was
shown at an incident angle of 35°
and a reflection angle in the direc-
tion of specular reflection or 35° to
the normal at the center.

Acecepiance Angle

Second in importance to the an-
gles of incidence and reflection is the
acceptance angle or the solid angle
subtended by the receptor window
shown as a in Fig. 1. Here again a
compromise must be reached. A
large window does not differentiate
small changes in reflectance since the
phosphor coating may account for
too much of the reflected flux
whereas a small window will not ac-
commodate all of the radii of curva-
ture desired. The samples mentioned
above were measured with two
convenient sizes of receptor window.
The results as shown in Fig. 3 indi-
cate that the best differentiation be-
tween samples occurs with the larger
of the two receptor windows whose
acceptance angle is 144° In other
words, one can find more difference
in readings on two given samples
with this windcw than with the
smaller, and smaller variations can
therefore be detected. This window
is still large enough to accommodate
face plates having radii of curvature
as small as 12 in.

In accordance with the geomet-
rical conditions indicated, a reflecto-
meter was designed and constructed.
The optical system for this meter is

Fig. 5: First commercicl model of the 35° reflectometer

shown in Fig. 4. It is essentially a
convergent-type instrument with the
field lens added to collect the dis-
placed light flux from the rear sur-
face for the wide variety of curva-
tures and thicknesses.

Since there is no spectrally selec-
tive property to the specimens under
test, no particular precaution as to
the color temperature or spectral
distribution of the light source need
be taken. It is important that the
image of the source formed on the
receptor window subtends an angle
B of no more than 7° at the test sur-
face. With this condition and the
receptor window angle of 14.4°
+0.2°, the readings on the meter are
consistent to one unit which would
correspond to 0.19% specular re-
flectance.

In cases where the inner surface
is coated with phosphor, a correction
for the diffuse reflectance will be
necessary. This may be determined
experimentally from current produc-
tion samples or may be computed by
the formula below provided all the
factors are known.

Amount to be subtracted —
0.0003w,. cos VR,
e

where w, is the receptor field area in
degrees squared and V is the angle
of the viewing beam or 35°, R, is the
diffuse reflectance of the sample. In
measuring face plates on finished
tubes in production, it would be im-
possible to know the exact value of
R, since this depends on the trans-
mission of the face plate which in
turn depends on the thickness of the
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tace plate and varies from tube to
tube. Since the diffuse reflectance of
the phosphor 1s approximately 0.80
and the transmission of the plate
averages approximately 0.70, a value
of 0.40 for R, {080 x 0.70*) may be
assumed. Th= diffuse correction
would amount to only 5.1 or 0.51%
and so may be neglected in normal
production checks or may be applied
arbitrarily with results within the
range of the instrument accuracy.

This method with the geometrical
conditions outlined herein has been
accepted as standard practice for
measuring the reflectance from pic-
ture tube face plates by the Com-
mittee on Cathode-Ray Tubes of the
RETMA.

Commercial Model

The first commercial model of
the instrument is photographed in
Fig. 5. It is mechanically arranged
so that the optical head is somewhat
portable and can be placed inside or
outside of any face plate which will
accommodate it. The procedure is
merely to calibrate the meter in
terms of a standard reflectance sam-
ple supplied and replace the stand-
ard with the test sample. The mi-
croammeter reading is then the spec-
ular reflectance of the test sample
except for the diffuse correction as
stated above.

The writer is indebted to Mr.
Richard S. Hunter and the Henry A.
Gardner Laboratory for their com-
ments and for the design and con-
struction of the first commercial
model of the reflectometer.
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CUES for BROADCASTERS

Practical ways of improving station operation and efficiency

Level Control Amplifier

ROBERT R. BREEDING, Chief En-
gineer, KGAR, Garden City, Kans.

ROADCASTERS often have dif-

ficulty maintaining a high level
of modulation, when the program
level varies a great deal. Since con-
stant “gain riding” is impracticable
in most cases, it is preferable to do
it automatically.

A regular program line amplifier
can be converted into a level con-
trol amplifier. The gain of this am-
plifier is varied in inverse proportion
to the level of the program. High
level programs will decrease the
gain rapidly, but there is a 6 to 8
second delay before the gain will
increase. This takes care of slight
pauses in program material without
producing changes in the overall
level of the program.

Type 6L7 tubes were used be-
cause it was much easier to obtain
control with the variable bias ap-
plied to both grids of these tubes.
However, it should be remembered
that the transconductance of these
tubes is lower than pentode types
such as 6J7s and this must be
taken into consideration if they are
substituted for high gain types in
the design of your amplifier.

It will be found that the extrane-
ous noise level will come up when

$%% FOR YOUR IDEAS

Readers are invited to contribute their
own suggestions which should be short
and include photographs or rough
sketches. Typewritten, double-spaced
text is requested. Our usual rates will
be paid for material used.

the level control amplifier is at max-
imum gain, but for the usual pro-
gram level the noise is far below
50 db. Input and output attenuators
are provided for greater flexibility.
Although this unit has a certain lim-
iting action, it does not take the
place of a limiter because the action
is too slow.

Imput to % of Modulation % of Modulation
consale with Level Without Level
{db} Control Contral

-64 80 80
-66 80 75
-68 79 65
=70 77.5 56.5
=72 76.5 45
-74 75 33.5
76 73.5 23
-78 72 14
~-80 69.5 5
-82 64 -
-84 &4 -

Insuring the Interlock

EDWARD J. WHITE,
WMAS, Springfield, Mass.

ECENTLY, WMAS received its
new RCA BTA 250M transmit-
ter. One of the first things that we
noticed was the ease with which the

Muaintaining high level modulation without manual “‘gain riding” by use of level control amplifier

INPUT

X FORMER
o C
0 [
L__soutpur
GALS
PROGRAM 5 MEG
INPUT

QUTRUT

TO SCREEN
SUPPLY

2 2%0 40

ouUTPUT
X FORMER

B+

6ALS

PROGRAM
QUTPUT
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doors could be opened. About all
that was necessary to go “off the air”
was to have someone lean on the
door handle and pull slightly. Since
an ounce ol prevention is worth a
pound of cure it was decided to im-
prove the doors and the interlocks.

Most transmitter installations use
two BR-84 cabinets—the BTA 240M
transmitter being enclosed in one—
and the other BR-84 rack being
used for the monitoring equipment.
Normally the racks are side by side
and bolted together, with the doors
so arranged that they open oppo-
site, that is, the left hand door
swings left and the right, right.

The device used to minimize ac-
cidental “off the air” periods, is a

Small right angle bracket fixed to transmitter
door eliminates open interlock risk

small right angle bracket fastened
to the edge of the transmitter door
and positioned so that the door of
the monitoring rack will close over
it. Now, before the transmitter door,
and the interlock, can be opened it
is first necessary to open the mon-
itor rack door. As two doors must be
opened the chances of experiencing
accidental “off the air” periods are
practically nil.

Plug-In Pads

OLAF N. GABRIELSON, Chief
Engineer, KFGO, Farge, N. Dakota

ECAUSE no patch panel has

space for a wide variety of pads,
plug-in pads are very useful. The
type used at KFGO is essentially a
bridged “H” pad for a 500 to 600
ohm line with the 300 ohm resistors
permanently installed on the socket
terminals and changes in the loss
obtained by plugging in the other
three resistors. With no plug in the
socket, the circuit is maintained by
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BRIDGED H PAD
Z1=722=60010L

80——04
(o]
5
TUBE BASE TUBE BASE 05
ol ZERQ db PLUG PLUG-IN-PAD

SOCKET

00 2

SOCKET WITH RELAY

Piug-in pads made from half-watt resistors, tube sockets, and six-pin tube bases are alwoays useful around small, or lorge, stations

the 300 ohm resistors—thus the cir-
cuit is never broken. Zero db loss is
achieved by shorting the 600 ohms
in each leg by jumpers in the plug.

We use six pronged tube bases for
plugs and six prong tube sockets;
but any combination of six or more
prongs can be used. A relay can be
included in series with R, to remove
the shunt for line reversals such as
feeding cue on single pair remote
feeds. Standard 1% watt resistors
are used. After the resistors are
soldered in the tube bases, the
bases can be filled with compound
and labeled.

Loss, R1 Rz Loss, R1 R
db, Ohms Ohms db, Ohms Ohms
1.... 36.6....4918 10.... 6485, ...277.5
2....77.7....2316 1.... 764.5.,..235.5
3....123.9....1452 12.... 894 ....201.3
4....175.5....1025 13....1046 ....173.1
5....233.4.... 771.2 14....1204 ....149.6
6....298.5. ... 603 15....1387 ....120.8
7....371.7.. .. 484.3 17....1824 .... 96.48
8....453.6.... 396.8 20....2700 .... 66.66
9....545.5.... 329.9

Microphone Concealed in
Telephone Base for TV

WARREN C. JAYNES,
WHSA, Brule, Wisc,

“standard” prop in a modern

TV studio is the telephone. Con-
fronted with the problem of achiev-
ing good sound pickup without the
obvious presence of a mierophone to
distract the viewer, we decided to
mount a high quality broadecast mi-
crophone inside a telephone desk
set.

The microphone selected was the
new RCA pressure type BK-1A.
Small physical size, moderate cost
and the fact that when mounted
horizontally its pattern is semi-di-
rectional were the considerations
which led to the choice. A standard
dial type, rectangular base, desk
set was obtained and  stripped of
its internal mechanism, including the
dial unit. To make certain that the
hand set would not be accidently
knocked off during a telecast as well
as to provide a handy means of
carrying the unit, a hole was drilled
in the center of the cradle support
and in the handset. The latter hole
was tapped for a #6-32 x 1 in. ma-
chine screw. A machine screw, se-
cured by a lockwasher, was passed

up through the base and tightened
into the handset.

The lower section of the BK-1A,
including the swivel joint and socket,
was removed, leaving the mounting
plate and stud assembly exposed. A
saddle was fashioned from ordi-
nary #18 insulated wire. The ends of
the wire were passed through the
two lower holes in the base holding
the dial in place. This saddle held
the front of the microphone in the
opening formerly occupied hy the
dial. By drilling a hole in the rear
of the base, the #8-32 x 2 in. screw
that held the swivel joint and socket
assembly on the lower section of the
microphone can then be passed
through the shell and into the stud
assembly., With this screw in place
the saddle was adjusted to align
the microphone in the center of the
dial opening and the ends of the wire
saddle crimped over to secure it in
place.

To eliminate any cavity effect the
base was tightly packed with Kimsul
packing material. Rock wool could
also be used for this purpose. The
BK-1A cord was brought out
through the rear slot in the base
usually provided for the telephone
cord. The handset cord was replaced
in the slot provided for it and held
in the base by hooking the “S”
clamp on the stud from which it was
removed. The cavity around the
front of the mike was sealed with
3-M electrical tape to prevent the
packing from coming out, as well as
to dress up the assembly.

No attempt was made to disguise
the front of the microphone as it
normally faced the speaker. A dial
could be reproduced on thin muslin
and placed over the dial opening
should it be necessary to show the
front side on camera.

Recording Clock

JOSEPH ZELLE,
WERE, Cleveland, Ohio

N small broadcast stations, re-
Icording sessions for delayed
broadcasts can achieve a certain
flexibility- by the use of a separate
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studio clock. A large dial electric
clock can usually be found in the
station’s shop, and can be placed in
the studio most often used for re-
cording.

A minute or two before a record-
ing session is scheduled to begin,
this clock is started with the hands
set for the actual broadeast time.
Hence, the recording can get under
way at any time convenient to the
participants, The actual time of the
broadcast appearing on the “record-
ing” clock adds to the atmosphere of
a real broadcast appropriate to the
airtime of the program,

Low Cost Attenuator Systent

STEPHEN J. STANLEY,
WTRY, Albany, N. Y,

OR a station with a budget which

will not allow an expensive at-
tenuator panel, a substitute system
which we devised will provide a de-
pendable, inexpensive and flexible
method of attenuation.

Eight double jacks and {four
H-type pads are used. The pads are
made up from ¥ watt carbon resis-

(Continued on page 122)

Haolf-wall resistors moke low cost pads

VR, AAA/5DB BdbIN
PAD 5dbOUT

I S
I0DB 1Qdb IN
NYVeAD. 1645 0UT

A S 20D8 20db IN
i PAD 20db0UT

Vi _ . T
/\/\\/\/4005 4Qdb IN

b
PAD  40db QUT

vVE

5dbIN [ IOdbIN [ 20dbIN [ 40dbIN

O 0|0 0|0 0|0 O
5 dbOUT|10dbOUT [20dbOUT [40db OUT

C 0|0 O O

W

SYMMETRICAL H PADS
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Fig. 1: Electronic
relay has “‘pull-out”
time of 6 seconds, and
“pull-in” time of 1 second

I' particular interest in aircrait

control applications, is the prob-
lem which arose, requiring a relay
having a “pull-out” time of 6 sec-
onds =1 second, and a “pull-in”
time of one second £0.5 second. The
first solution was accomplished by
use of a 100 uf capacitor shunting
the high resistance coil of a sensitive
relay, The “pull-in” time delay was
obtained through the series 39,000
ohms resistance which limited the

ectronic Time

Long delay device finds wse in aircraft control and
be obtained conveniently with passive elements is

charging rate of the shunt capacitor.
The “pull-out” time delay was oh-
tained by the discharge of the
stored energy in the shunt capacitor
through the high resistance coil of
the sensitive relay. The relay con-
tact positioning was used to adjust
the circuit to the exact times de-
sired and compensated for the vari-
ations due to wide tolerances in the
values of the circuit. (See Fig. 2.)
A layer of resistance wire was
wound about the capacitor and a
thermostat switch was enclosed in
the assembly. This was necessary to
insure operation of the capacitor at
very low temperatures.

Capacitor failures occurred soon
after life tests began. The problem
was brought to the attention of sev-
eral manufacturers and their sam-
ples were tested and rejected. At
high temperatures the resistance of
the coil winding and the capacitance
of the capacitor increased. This re-
sulted in a large increase of the
“drop-out” time delay. The back

emf of the relay coil during the dis-
charge period altered the character-
istics of the capacitor foil and
caused drifting in the magnitude of
the capacitance with age. During
operation, the adjusted values of
“drop-out” delay were subject to
the length of time allowed for
charging the capacitor. As a result,
an investigation of circuits contain-
ing more reliable and available
components led to the use of a
vacuum tube as a multiplier of com-
ponent magnitudes.

Circuit Selection

Several circuit  configurations
were considered and constructed in
breadboard form. They may be seen
in Fig. 2 with tabulations of some
features which were considered im-
portant for selection of the most de-
sirable circuit. The capacitor was a
0.47 uf hermetically sealed, oil-filled
paper type with a 125°C rating.
The tube was a 5670 (reliable 2C51)

Fig. 2: Circuits investigated for use with delay relay. Circuit B was chosen. It remains operative with 20 megohm leakage, and has fewest components

+150VvVDC

+150VDC

1150V DG +150V DC

CIRCUIT §
L £ L
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I | I |
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TUBE FAILURE

RELAY CONTACTS OPEN

RELAY CONTACTS
REMAIN CLOSED

RELAY CONTACTS
REMAIN CLOSE

RELAY CONTACTS
REMAIN CLOSE
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GRID-TO~ PLATE CIRCUIT FAILURE

CIRCUIT OPERATIVE

CIRCUIT FAILURE
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NORMALLY OPEN

NORMALLY OPEN

NORMALLY OPEN
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Delay Relay Circuit

indication systems, Six-second ‘‘pull-out’’ which con not

achieved by vacvum tube which

which was chosen for its physical as
well as its electrical characteristics.
(See Fig. 3.) The relay was retained
from the previous capacitor delay
circuit and consisted of two coils
each having about 8000 ohms of dc
resistance. The ‘“pull-in” power re-
quired is about 11 mw. (This relay
may be seen in Fig. 1) Since the
circuit is used twice in the overall
application, the ¥ quantity for re-

By
GEOQRGE H.
BATEMAN
Lear, Inc.
110 Ionia Ave,
Grand Rapids 2,
Mich.

sistors refers to those which are
shared by the twin circuit. This is
also true of the vacuum tube enve-
lope.

Circuit B was chosen by necessity
and, fortunately, had the least
number of components. It was the
only circuit in which the relay con-
tacts would remain closed with tube
failure and with 20 megohms of
leakage resistance between grid and
plate. Furthermore, it did not re-
quire the alteration of the switch
contacts from mnormally closed to
normally open operation. (Since the
switch contacts were very delicate it
was not desirable to switch large
currents as was necessary in the
capacitor—relay circuit.)

Cézpm:ity Multiplier

Circuit A is a capacity multiply-
ing device while circuit B effectively
multiplies the resistance in series
with the charging capacitor. (See a,
Fig. 4.) The latter circuit consists of
a negative feedback process which
detects the current charging C from
an increasing source ¢,. The voltage
drop across R makes the grid more
negative with respect to the cathode.
The time t that is necessary to
charge ¢ to a voltage e, increases
by a function A times more than it
would have been necessary to
charge ¢, to the same voltage e
through R from a fixed source E,
where A = 1R,/ (r, +Ry)-

“multiplies’” values

The circuit operates as follows:
Switch 1 is normally closed. (See
Fig. 4b.) The-grid is at ground po-
tential, the cathode current i, is at
its minimum value and i, is sufficient
to close the relay contacts. When
switch 1 is opened, i, slowly in-
creases and creates a magnetomo-
tive force opposite to that of i,. The
relay contacts open when the differ-
ential forces are not large enough to
hold the relay armature in the
closed position. The long time delay
of 6 seconds i1s thus obtained by a
predetermination of the magnitude
of i, at a time t, and adjusting the
relay spring tension and armature-
to-pole-face spacing to provide drop
out at this point. When switch 1 is
closed, the capacitor discharges
through R and i, is reduced until the
differential force is large enough to
close the relay contacts. The short
time delay is thus obtained by ad-
justing the proximity of the arma-
ture to permit it to “pull-in” at a
predetermined value of i, at t,. The
cathode in this operation follows the
grid and there is no amplification
function performed. .

Preduction and Field Service

The addition of a tube in most
circuits also introduces an element
having wide tolerances. The toler-
ances of the resistors may easily be
held to 1%, and the capacitors to
9%, as purchased. The relay adjust-
ments may be used to take up these
variations. However, if tubes are to
be replaced in the field, some means
of adjustment or selection must be
provided. The unit housing the re-
lays is hermetically sealed making
adjustment of the relays an undesir-
able solution.

A basis for selecting tubes was
the magnitude of plate current
which was available for a given
plate voltage and grid bias. This was
superior to that of the transcon-
ductance measurement as may be
seen on Fig. 5. The reason for this
is probably due to the final voltage
reached by the cathode which is
higher for high current tubes. The
time variation is inversely propor-
tional to the logarithm of the volt-
age variation and therefore is sig-
nificant. The u is fairly consistent
among tubes.
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Fig. 3: Tube selected is 5670 at lefi, which

is the relioble wversion of the 2¢5}
T=RCtA
WH :
ERE u R ‘1\"
Az —
RK Rp eK
f-log€
(1=
E=eKMAX

8'=VOLTAGE AT WHICH RELAY
"DROPS OUT"

o 10 20 30
T IN SECONDS

Fig. 4: Circwit B of fig. 2 defects charging
current  through negative feedback process.
long time defny is obtained by predetermining
i1 at time % and odjusting spring tension

Because of the desire to use JAN
limit tubes an additional control is
now being contemplated which will
allow the circuit to operate satisfac-
torily without selection of tybes.
The control consists of a variable
cathode resistance (shown in Fig, 6)
which allows both the gain and the

95
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Fig. 5:
resistance control will permit circuit operation without special tube selection. Gain and maximum cathode voltage may he adjusted for each tube

maximum cathode voltage to be
modified. The control is adjusted for

Fig. 7: Temperature characteristics of the
electronic and capacitor relay delay circuits
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each tube, and the exact value may
be determined for each tube by the
method shown in Fig. 6.

The temperature characteristics
of the circuit are primarily con-
trolled by the copper reisistance of
the relay windings. As the tempera-
ture increases, the resistance in-
creases and the current decreases.
The two functions add to decrease
the time of the delay since the
smaller value of iy reduces the dif-
ferential current necessary to drop
out the relay and the maximum
value of cathode wvoltage is in-
creased. A negative temperature
coeflicient resistor placed in series
with the relay secondary windings
may be used to compensate for
this change. Fig. 7 compares the re-
sult with the original capacitor-
relay delay delay circuit.

The relay 1is another element
which requires special attention.
During the time when the capacitor
delay was being considered, it was
discovered that the relay contact
spacing was changing during tem-
perature cycling. The contacts were
mounted on a laminated paper phe-
nolic-impregnated terminal board.
This effect was greatly minimized

T
o
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& 321
o
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8
2 281
2
o 264
o
o 244
pld
2 224
o
7 o ——
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RELAY
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” F—- eG‘C
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TIME DELAY CIRCUIT ON GRAPH GA!N=e°c),( 10

{1) Selection of tubes made on basis of plate turrent proved superior to evaluation according to transeonductance, Fig. 6 (r) Variable cathode

by substituting a mycalex terminal
board. The problem of sticking relay
armature bearing was solved by a
run in of 30,000 operations, during
which time a grease used in Lear
gyro bearings was used for lubrica-
tion. This grease is pliable at
—80° C,

The current drain from the high
voltage dc supply is about 7 ma

(Continued on page 158)

Fig. 8: Time delay characieristics as a function
on plate supply and filament voltage changes
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Page from an Engeneers Votebook

No. 23 — Rectifier Regulation Chart

By REUBEN LEE, Westinghouse Electric Corp. Baltimore, Md.

HIS chart concerns the first two

of the three components of recti-
fier regulation with choke-input fil-
ters: IR drop, and IX drop, as dis-
tinct from capacitor effect. It will he
assumed here that the choke L, Fig.
1, is large enough to prevent capaci-
tor effect at the lightest load. This
requires that choke L+ maintain con-
tinuous current flow at all times,
even when the load resistance
reaches its highest value. Under this
condition the output dc voltage is
the average value of the rectified

{

TO AC
SUPPLY

Fig. 1: Single-phase fuil-wave rectifier

wave. Regulation is then reduced to
IR and IX drops only. The IR drop
is well understood, but the manner
in which transformer IX contributes
to overall rectifier regulation is not
so widely known as it might be.

Referring to Fig. 2, leakage reac-
tance prevents instantaneous com-
mutation from one rectifier to
another. It thereby introduces a
commutation angle § during which
all or part of the plate transformer
secondary winding is short-circuited,
so that the rectified voltage is re-
duced by the cross-hatched area
shown. This area is proportional to
(a) the transformer reactance ef-
fective during the commutation
period and (b) the output direct
current ;.. It has an average value
of (I3.X)/(2n) volts.

This IX drop subtracts arithmeti-
cally from the dc output voltage, in
contrast to the gquadrature relation
~with an ac resistive load.

Thus IX drop, considered alone,
subtracts directly from the dc output
voltage. So does the IR drop. In
small rectifiers the IX drop is
negligibly small because of the small
transformer dimensions. For ex-
ample, in a rectifier rated at 350
volts, 400 ma output, the dc resist-
ance of the plate transformer, tube
and filter choke total 193 ohms, so

that IR = 77 volts. The plate trans-
former has (1,.X)/(2r) =3 volts
drop.

In large rectifiers, all rectifier
components have low losses to pre-
vent power wastage or overheating
and the IR drop is a very small per-
centage of the total. At the same
time, the large transformer requires
careful design in order to keep the
IX drop reasonably small. Therefore,
in large rectifiers the IX drop is
the dominant cause of regulation.
An example with 55 kva rating has
0.79% IR drop and 6% IX drop.

In meduim-size rectifiers the IR
and IX drops may be of equal or at
least comparable, value. In such rec-
tifiers these two components of
regulation do not add arithmetically
together for this reason: Commuta-
tion interval 6, Fig. 2, depends on
the short-circuited reactance when
resistance is negligible, but if resist-
ance is appreciable 6 is related to
the ratio X/R according to the ex-
ponential eqguation:

where i, = the instantaneous cur-

rent in the outgoing anode at
time t, in amperes

I;. = the load current in amperes

E = RMS voltage applied to each

anode

p = number of anodes (p = 2 for

single phase full wave rectifier)

X
\ [ = T THIAXIS OF
\

ISC 4

* e SHORT GIRCUIT
~.. CURRENT Ig¢

1

1 N , ~

© 7 UNREGTIFIED
' \/ A-C VOLTAGE

RECTIFIED
VOLTAGE

N 7
\ /
/

Fig. 2: Rectifier current—voltage waveforms

w = 2r x the line frequency
t, = starting time of commutation
X = leakage reactance of plate
transformer (wl))
L = transformer leakage indus-
ance per anode, in henrys
R = tube resistance -+ equivalent
transformer resistance per anode
t = time
e = 2.71828
The starting time, t,, is taken as
zero. The equation is then solved
for t when i, = 0. An interesting
feature of this solution results from
the fact that potentials of inactive
windings are unaffected by resist-
ance. For this reason, commutation
begins at a time t, slightly in ad-
vance of the time at which open-
circuit voltages are equal, Inasmuch
as the equation is a transcendental
function, it cannot be solved directly,
(Continued on page 176)

Fig. 3: To obtain regulation factor, project l1a.R/Es. vertically to i-phase or 3-phase line. Project
this point to left to proper X/R line. Abscissa at left gives factor
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"N-A Beam”

Binaural, as well as monaural, sound repro-
duting systems may be checked for intermodu-
lation distortion with test record made by Cook
Labs

Easy-to-make test permits evaluation of audic system components without use of sig-
nal generator. Just play test record and listen; dot-dash it’s all righi, dash-dot it isn’t

By EMORY COOK
Cook Laboratories
Stamford, Conn.

NE of the last remaining fron-

tiers in audio is the matter of
intermodulation distortion at high
{frequencies. Most broadcast engi-
neers as well as serious collectors of
music recognize that a “clean top-
end” is rare.

The worst sources of trouble in
producing such high frequency in-
termodulation are transducers. Rec-
ord cartridges with high mass-con-
trolled motional impedances (albeit
high spring “compliance”) are prime
offenders. So are loudspeakers with
undamped metallic domes; loud-
speakers and high frequency horn
drivers with wvoice-coil rub. The
voice-coil rub in the HF unit of a
two- or three-way loudspeaker sys-
tem often passes undiagnosed. We
have no opportunity to flex driver
diaphragms.

HF Intermodulation

Many of our current amplifier de-
signs stumble surprisingly in high
frequency intermodulation due to
two basic causes: (1) “Sing suppres-
sor” capacitors to ground interstage;
and (2) the ubiguitous high leakage
reactance output coil, for “wide
range” enclosed in a feedback loop.
They are incapable of more than a
fraction of their rated power at high
frequencies.

The convenient, practical and di-

o8

rect method of analysis is the con-
stant-difference frequency method of
intermodulation testing, wherein two
“carrier” frequencies (always 1,000
cps apart, for instance) are stepped
or swept through the range desired.

The method has a direct applica-
tion as a widespread universal test
medium except for two obstacles:
(1) A method of quantative and
comparative measurement must be
available; and (2) the annoyance and
encumbrance of setting up the signal
generators.

Defective Cariridges

For the very good reason that one
of our prime offenders is the car-
tridge, it is logical to pursue the
matter further by establishing a test
record as the vehicle for the original
signal. In this way we have ruled
out objection (2). In order to make
it as easy as possible for the unin-
formed and uninstrumentated ob-
server o evaluate the sad news, a
quasi-quantitative method of meas-
urement has been employed in the
Series 50 Test Record—the “N-A
Beam” technique.

Retired aircraft pilots will perhaps
recall the old CAA N-A beam. “On
course”’ you hear the steady tone
(with clicks); off course to one side,
the “N” (dash-dot) emerges; on the
other side the “A” comes in. Of
course the dot-dash and dash-dot
neatly complement each other’s in-
terstices to bring the steady on
course tone.

While in the process of sweeping

TELE-TECH
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the carriers in intermodulation test-
ing, a synthetic 1,000 cps “A” is con-
stantly coded. See Fig. 1. It serves
first as a reminder to the listener of
the pitch of the difference frequency,
and it also serves as a comparison.
It forms a basis for comparison be-
cause if the recorded volume level
of the coded “A” is such that it cor-
responds to 2% of the average en-
velope of the carrier, and if the dif-
ference frequency is the same as the
coded synthetic “A)” we have at-
tained a fine and sensitive reference.
In listening, then, the signal “A”
means “all right,” but if things are
not all right, the overriding distor-
tion will symbolically write out the
letter “N.” Furthermore, every time
the “key” is closed to make the syn-
thetic A, one carrier is removed, in
order to prevent any potential dis-
tortive addition to the coded A.

Standard of Refoerence

Two percent of the average value
of the equivalent modulated enve-
lope was chosen as a standard of ref-
erence because a certain percentage
of equipment meets this standard
(it is an attainable goal with present
manufactures), and because the
combined difference product of the
recording, processing and pressing is
generally well below the 29 ref-
erence.

Due to the fact that trouble in car-
tridges and speakers sometimes ap-
pears suddenly at very discrete fre-
quencies, the test record was made
by slowly sweeping in synchronism
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Test for Intermodulation

20,000—4,000 and 19,000—3,000 cps,
with frequency announcements made
by voice. The sweeping process is
much more difficult than stepping,
but much more useful; the function
of records is to make widely avail-
able desirable sounds. Approximately
three minutes are required for a
sweep, and three sweeps are placed
on one side of the rcord so that first
playings of strange cartridges can
be confined to one band. In the event
the point should be worn, or the car-
tridges so bad as to plough up the
sensitive 29, calibration, the record
is not then a total loss.

Residual Distoriion

From time to time the very nat-
ural question will arise as to how
can we be sure that it is not residual
distortion on the record which cause
that annoying “N” at 12,000 cps.
Thus in order to allow a freely real-
istic unrationalized appraisal of such
conflicts, a 78 RPM band reiterates
on the inside of the record the two
33 RPM working sweeps. “N's” which
crop up, say, at 12,000 cps and envi-
rons may then be resolved by
quickly shifting 78 speed to 33:
whereupon if the N changes to an
A, it can't be the record. They are
the same grooves, the same cartridge,
the same signal level, only the fre-
quencies changed.

The reverse side of the record is
intended for use with a standard
binaural arm. It keeps separate the
two high carrier frequencies on op-

fig. 1: Avdio range is swept by two frequencies 1000 CPS apari. Intermoduiation product coded “N”

posing channels, so that intermodu-
lation measurements of amplifiers
and speakers may be made conven-
iently, regardless of the cartridge
distortion. If the basic high frequen-
¢y response of the cartridge is ade-
quate, the inherent distortion does
not matter, because the mixing takes
place later, electrically.

Perhaps one of the most remark-
able things about this whole idea is
that a record with such a low resid-
ual high frequency intermodulation
can be made at all, but the best
modern equipment and methods
make it a reality. As a medium for
testing of quality components, it has
great potential in a widely neglected
areca of performance requirement,
The correlation between subjective
listener reaction (rejection or accept-
ance) and the constant-difference-
frequency method of intermodula-
tion measurement is much better
than for any other method of meas-
uring distortion.

Diiference Products

This is perhaps because this
method simulates what actually hap-
pens in practice in a channel carry-
ing the infinitely varied components
and overtones of speech and music.
Unfortunately, the difference prod-
ucts of two or more high frequency
musical overtones fall more often
than not into the range of maximum
ear sensitivity.

The Fletcher-Munson characteris-
tic makes significant the selection of

Distortion

a 1,000 cps difference (quadrature)
frequency, since intermodulation
difference products which fall into
the range of high power sensitivity
of the ear are important out of pro-
portion to complex products which
fall elsewhere.

High Moving Mass

Cartridges with vrelatively high
moving mass will often not produce
“N’s” when they should, because of
the happy faculty of brushing aside
as they pass the high frequency car-
rier cycles. Two high frequency
tones in combination appear as a
modulated carrier, and the modula-
tion rate depends on the difference
frequency. The modulation per-
centage” will be 100% if the ampli-
tudes (velocities}) of two discrete
original frequencies are equal. (See
Fig. 2)

Amplitudes of successive individ-
ual half-cycles in an amplitude-
modulated carrier are continually
changing in order to produce the
envelope observable by demodula-
tion. Therefore, when such a wave is
present in a recorded groove, a mild
degree of transient response is re-
quired of the transducer in order to
reproduce it. A cartridge with high
moving mass can not possibly pro-
duce A’s at the highest frequencies
without simultaneously ruining the
record. '

Contact pressures for microgroove
records are measured in tons to the

(Continued on page 175)

is audibly compared with fixed tone coded “A”
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DC Selsyns and Annunciators

By M. L. ALLEN & A. W. EADE
Meter and Instrument Dept.
General Electric Co.

Lynn, Mass.

IMPLICITY, high accuracy, re-

liability, small size, and light
weight are factors which make dc
selsyns and annunciators readily
adaptable to many remote indica-
tions on modern aircraft. Conse-
quently, the armed services, in their
efforts to simplify the highly com-
plex instrument panels in aircraft
were quick to adopt these instru-
ments for telemetering purposes.
Some of these applications include
the position indication of landing
wheels, flaps, and bomb-bay doors,
as well as indications of pressure,
temperature and fuel quantity.

Three-Wire DC Selsyn

A transmitter, an indicator, a dc
power source and interconnecting
leads make up this system which is
capable of indicating 360° brush ro-
tation. (See Fig. 2.) The transmitter
consists of a continuous single layer
toroidal resistance winding, tapped
at each 120°, on which rotates a pair
of diametrically-opposed brushes.
Twenty-eight volts de power is sup-
plied to these rotatable brushes,
thereby applying dc across any di-
ameter of the toroidal winding. The
indicator consists of a laminated fer-
romagnetic field structure around
which are wound three field coils
spaced 120° apart, a polarized per-
manent-magnet rotor to which is at-
tached a pointer, and a copper damp-
ing ring positioned in the air gap be-
tween the rotor and the stator. The
three fleld coils are connected in
delta and the interconnections wired
to the three taps on the transmitter

100

Fig. 1: Three-wire dc
selsyn indicators and
typical fransmitter

element.

When the transmitter brushes are
in the position shown, currents in
two adjacent indicator coils flow in
such a direction that they set up op-
posing fields in the laminated ring.
The current in the third coil is zero.
As a result, instead of the flux trav-
elling around the ring, it is forced
out of the ring and across the space
occupied by the rotor. This is shown
by the dotted lines in the schematic
diagram. The polarized rotor conse-

quently aligns itself with this flux
and its pointer produces an indica-
tion of the position of the brushes on
the transmitter. As the transmitter
brushes are rotated by the motion
which is being remotely indicated,
the indicator pointer follows them
directly throughout the 360° of their
rotation. Since there are no springs
or restraining forces exerted on the
rotor, its movement is independent
of supply voltage, Likewise, since
the coils are arranged symmetrically,
the rotor position is not affected by
changes in coil resistance occurring
with changes in temperature.

The operating torque of a complete
transmitter as described above
ranges from two to three in.-oz. If
the coil and brush assemblies are
used without their usual protective
housing as shown in Fig. 1, then
less than one quarter of an in.-oz.
is required to rotate the brushes on
the coil.

In this type of transgmitter the out-
put voltage passes through 360 elec-
trical degrees for each revolution of
the brushes so that the ratio of an-
gular motions of the indicator and
transmitter is unity. If a ratio
greater than unity is desired, then

Fig. 2: Schematfic diagram of dc¢ selsyn three-wire three-coil system
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for Aircrait

Highly reliable and accurate telemetering de-
vices simplify complex insfrument panels. Com-
pact three-wire and fwe-wire systems described

the number of evenly-spaced taps
must equal 3n, where n is defined
as the ratio of indicator revolutions
to transmitter revolutions in whole
numbers. To utilize the full capac-
ity of the transmitter winding, 2n
brushes must be used with the
brushes of opposite polarity 180
electrical degrees of 360/2n angular
degrees apart. Thus, whole number
ratios between indicator revolutions
and transmitter revolutions greater
than unity can be developed to sat-
isfy various remote motions without
being required to supplement the
one-to-one ratio system with gear-
ing or linkage mechanisms. Two or
more indicators may be operated in
parallel.

Because there is no torgue acting
on the indicator when the power is
off, the pointer will remain fixed at
its last indicated position. Therefore,

in those applications where an indi-
cation of power failure is desired,
the indicator is provided with a small
fixed permanent magnet which at-
tracts the rotor magnet to a position
where the pointer is pulled off the
calibrated scale and does not indi-
cate a measurement. Obviously, this
introduces torque while the power is
on and causes some shift in the fol-
low-up (or indicator) accuracy
curve with an accompanying non-
linearity of scale distribution. Some
voltage error is also introduced but
this amounts to less than one an-
gular degree of error for a variation
of 109 in supply voltage.

Each indicator element weighs less
than 1 oz. and can be mounted in
a 1% in. diameter circle. The power
required by a transmitter and indi-
cator system is 1.8 watts. The power
required for two indicators con-

Fig. 5: Schematic diagram of twe-wire dc selsyn system. Tape used in liquid level gages
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nected to one transmitter is 2.2

watts.

The torque for the standard sys-
tem is shown by the curves in Fig. 3.
Since the slope of the torque curve
is a criterion of indicator friction, it
is desirable to have as steep a slope
as possible for a minimum frietion
error. The dc selsyn torque curves
shown here have their steepest slope
at zero degrees of pointer deflection,
which accounts in part for the low
friction error of this system. Jewel
bearings and a high ratio of torque-
to-weight are the other factors re-
sponsible for low friction. The desir-
able high ratio of torque-to-weight
obtainable with this system is due
primarily to the use of a light weight
permanent magnet rotor of high co-
ercive force.

Voliage Waveform

The voltage waveform existing be-
tween taps of the transmitter is
shown in Fig. 4. At no load, the form
is triangular with the tops cut off
flat. With load, the sides and tops of
the form bend inward as shown, The
change in form is such that at any
given point the ratio of voltage be-
tween one pair of taps to that be-
tween another pair of taps does not
change with the load; therefore an
indicator connected to a transmitter
will not vary in calibration when
another indicator is connected in
parallel with it.

However, this particular voltage
waveshape introduces a variable er-
ror and prevents the indicator from
following the transmitter linearly.
The voltage wave shape and natural
resultant error arise from the fact
that the transmitter resistance is a
linear function of the transmitter
brush angle. It has been determined
that the error has a maximum peak
of 1.1° and that these peaks occur
every 30° around the transmitter
winding. This error can be overcome
by designing a non-linear transmit-
ter resistance,

The major portion of the applica-
tions for three-wire dc selsyn sys-
tems is for remote indication of the
position of control surfaces on air-
craft. Typical ones include the posi-
tion of flaps and nose wheel, the
horizontal stabilizer position, and
trim tab positions on elevators, rud-
ders and ailerons.

It may be of interest to note, how-
ever, that this system is not limited
to short distance remote indication
as found on aircraft. The transmitter
and indicator may be located many
miles apart without appreciable ef-
fect on system accuracy. Tests show

(Continued on page 162)
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lying Pulse Magnetrons to

Design errors underlying current reliability difficulties
traced to understanding of absolute ratings. Switching, life,
mismatch and physical environment are also evaluated

PART TWO
OF TWO PARTS

F all the limitations to magne-

tron operation discussed, mis-
match is probably the most prevalent
in systems, especially tuned ones,
and is the least susceptible to cure.
All systems are terminated in an an-
tenna which presents some (usually
variable) mismatch to the magne-
tron at various phases due to rotation
of the antenna and/or change in fre-
quency. In the usual case the magne-
tron is located many guide wave-
lengths from the antenna, either by
poor design of the system or its re-
quired location in the aircraft. This
length of line becomes very impor-
tant to the magnetron as will be
shown.

The magnetron is principally a
high power oscillator tube for use at
microwave frequencies. The chief
difference between the magnetron
oscillator and other power sources
with which circuit engineers are
familiar is the fact that with the
magnetron the load is coupled di-
rectly to the tuned circuit of the
oscillator. Consequently, a change
in lead can detune the oscillator. In
the case of most other power sources
a buffer amplifier is used to isolate
the load from the tuned circuit.

Maiching

The ability of a magnetron to op-
erate into a mismatch is dependent
on several factors all of which are
related. Systems and tube engineers
know them by several different
names, including:

A. Magnitude of mismatch
B. Phase of mismatch
C. Distance from magnetron to
mismatch (the long line ef-
fect)
. Location of “sink”

Region of non-oscillation on

Rieke diagram

Relative loading of m mode

and higher order modes

G. Ability to start
H. Location of TR and ATR

It should be obvious that we have
said the same thing in many differ-
ent ways throughout this listing. The
first three items in the list are causes,
and the remaining are essentially ef-
fects, as shown below:

A. Maognitude of Mismatch: Mag-
nitude of mismatch generally defines
in terms of standing wave ratio the
degree of discontinuity into which
the magnetron is expected to operate.

=oHEg
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The magnitude of the mismatch has
at least two effects on the magnetron.
One is on starting and the other is
on operation.

A magnetron may be said to start
most easily when no resistive load is
present. Thus when the output of the
magnetron is shorted at the output
slot, a magnetron starts most readily
and will accept the maximum rate of
rise of voltage. Of course, no useful
power is delivered to the load under
this condition and it is of interest
only to the magnetron designer. As
the resistive component in the load is
increased, starting becomes more dif-
ficult and acceptance of rate of rise
of voltage decreases. This is common
to most velocity modulated devices
as well as the transit time oscilla-

Litton Crapucheties

tors all of which can be loaded to the
point where failure to start results.
The magnetron also suffers this in-
capacity, and at some finite value of
resistance the magnetron fails +to
start at all.

The second effect of mismatch is
that the magnetron has difficulty
driving a heavy load. This can be
shown most easily by looking at a
generalized E vs. I plot for a magne-
tron. (See Fig. 6.)

Under normal loading the magne-
tron operates in such a fashion that
at the maximum value of i,, ¢, is still
lower than the voltage of the next
higher mode. As loading is increased
the slope of the E vs. I line increases
(this says that E/I increases, as the
load increases and thus is defined the
modulator impedance of a magne-
tron) up to the point where e, for
maximum i, is greater than the volt-

age at start of the next higher mode,
and the trace then follows the load
line of the power supply to the
higher mode, and consequently mode
shift occurs. This would appear as a
mid-pulse mode shift, with the fa-
miliar short lines rather than miss-
ing lines on the spectrum analyzer.

B. Phase of Mismatch: So far as
reflecting to the magnetron the phase
of the discontinuity, phase of mis-
match is important. In one phase the
mismatch is reflected as a low re-
sistance and the magnetron starts
easily and operates without difficulty.
In other phases discontinuity can re-
sult as the magnetron sees reactive
or capacitive components, and 180
electrical degrees from the low im-
pedance the magnetron will see a
highly resistive component which
can result in mode shift or failure to
start,

C. Distance from Magnetron to
Mismatch: This is the so called “long
line effect” which is well known to
magnetron designers. It is of equal or
greater importance to the system
engineer, for it is here that the mag-
netron first fails due to loading. In
other words a magnetron which has
been tested to 1.5 to 1 VSWR at the
manufacturer’s can be operated in
the field in such a manner as to give
poor performance at 1.5 to 1 VSWR
by looking at this discontinuity
through a longer line. An indication
of this effect is that at certain phases
of the load the spectrum will be ob-
served to dissolve and re-appear at
a nearby frequency with only a small
change in phase. It is ever possible
that the magnetron will go from one
frequency to the other during the
same or alternate pulses, giving two
distinet but irregular spectra. This
malfunction is known as “twinning.”

It may be stated however that
there are three general approaches
to the cure of this phenomenon:

(1) A reduction of the pulling
figure of the magnetron with its
associated loss of efficiency. (This
no one will buy.)

{2) Elimination of the cause of
the reflection or matching out the
reflection very near its source.
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{This is a system problem, and is
certainly a desirable target, but
achievement would be difficult on
tunable systems.)

(3) Elimination of the line be-
tween the magnetron and the ter-
mination. This of course is an ob-
vious solution, but would require
a high echelon decision on location
or re-location of the equipment.
Certainly it is a desirable goal.

D. Location of “Sink”: This is a
relative newcomer to the written
specification of magnetrons, and is
now being established to aid in the
location of TR and ATR boxes. The
sink represents the phase of the re-
gion of nonoperation of the magne-
tron with high impedance reflected
there. In the case of the tube speci-
fications, phase of the sink is given
as the phase of the first minimum
measured in guide wave-lengths
from the output flange. Thus a high
impedance located at this point (or
any integral number of half-guide
wavelengths from this point) will
cause trouble.

E. Region of Non-Oscillation on
Rieke Diagram: It seems that system
engineers are familiar with the Rieke
diagrams, although tube manufac-
turers and tube engineers now use a
system of specifying pulling figure,
pushing figure, efficiency, etc, to
completely describe tube operation.

. :
HIGHER ORDER MODE

LOAD LINE OF
< FOWER SUPPI ¥
P

INCREASED LOADING

NORMAL LOADING.

I awme

Fig. 6: Effect of heavy load on magnetron

The region of non-operation on a
Rieke diagram corresponds precisely
to the location of the “sink” specified
above, and is some integral number
of half-wavelengths away [rom the
location of the “sink.”

F. Relative Loading of = Mode and
Higher Order Modes: This of course
comes about in a fashion described
in paragraphs A and B above. Load-
ing the magnetron through a length
of wave guide may be in such phase
as to make starting on m mode at a

given rate of rise difficult, but may
be at the same fime in a phase to
make starting in a higher mode
easier. Thus when the magnetron
misses ™ mode it starts readily in the
next mode. The reverse can also be
made to occur, and reduction of
moding can take place in this fash-
ion in a fixed frequency tube.

G. Ability to Start: This has been

adequately covered in previous
paragraphs.
H. Location of TR and ATR

Boxes. TR and ART boxes have two
sets of characteristics depending on
whether or not they have fired. Fired
they are simply a small loss in series
with the load. Unfired they are a
resonant cavity of moderately high
Q: connected in series with the load,
the reactance of the unfired cavity
becomes the determining impedance
of the low level system. The loca-
tion of this impedance relative to the
“sink” must be adjusted so that the
most favorable conditions for build-
up of oscillations exist. By the time
that the amplitude of the oscillations
is great enough to fire the gap, the
operating magnetron mode will have
been established.

Thus, starting requirements of the
magnetron determine the best loca-
tion of TR and ART relative to the
magnetron. The usual criteria deter-
mining their location relative to the
receiver are not altered or disturbed
by this additional limitation.

Environmenial Conditions

Packed under the heading of
physical, electrical and mechanical
environment are a multitude of pos-
sible causes of tube failure. Suppose
we first consider the physical en-
vironmental conditions and see what
unexpected effects on the magnetron
occur, Fig. 7 shows a life cycle test
set-up for the 4J52 magnetron. Fig.
8 points out potential trouble points.

A. Temperature and Pressure: In
vacuum tube specifications there is
frequently given a maximum value
of anode or shell temperature as a
part of the absolute ratings. Addi-
tionally, it is necessary that tempera-
ture elsewhere on the tube be held to
reasonable values. Failure to do so
will lead to poor life due to outgas-
sing of metal, porosity of some
metals to hydrogen f{rom water
vapor at temperatures near 200°C
and due to evaporation of condensed
materials from the glass. And, in
evaluating the adequacy of a cool-
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Fig. 7: 4152 magneiron life tycle test sef-up

ing system, it must be recognized
that a system which gives adequate
cooling under standard conditions of
temperature and pressure may fail
to do so under abnormal conditions
which, however, may be expected to
oceur during operation. For example,
if air cooling is being used, it will be-
come less effective as the pressure
drops and may cease to do the job
required. Likewise the reduction in
cooling of a pressurized container at
high altitudes may result in a very
high internal ambient temperature
within the pressurized system.

B. Cathode: There is usually a
high voltage drop between the cath-
ode and filament terminals and the
body. Sufficient insulation must be
provided and maintained. Care
should be taken that the glass or
ceramic insulation forming part of
the stem is not exposed to salt spray
or other dirt or contamination which
will unduly reduce the insulation
provided, Corona may exist under
some conditions of temperature and
pressure and voltage and adequate
means to cope with it should be pro-
vided.

Although connections to the fila-
ment leads should be firm enough
to avoid sparking, they should not be
rigid, to avoid the transmission of
stress to the adjacent glass seal. The
filament terminals are likely to op-
erate at a somewhat elevated fem-
perature, and provision must be
made for the necessary expansion.

The connections to the filament
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PULSE MAGNETRONS

(Continued)

HEATER LEAD — \
{CO-ax1aL)
DO NOT EXERT SIDE THRUST

ANODE-CATHODE
INSULATION
HEER CLEAN AND GLEAR

COOLING FINS —

USE FORCED AIR A5 SPEC\FIED\

QUTPUT COUPLER‘\
COUPLE TO AN QUTPUT SYSTEMW
THAT WILL NOT TRANSMIT ANY
MECHANICAL STRESS TO THE
OUTPUT COUPLER
NOTE' FLANGE 15 GUITABLE

FOR PRESSURIZING

CATHODE TERMINAL
| PROVIDE ADECUATE GONTAGT
2 GOOL AS SPECIFIED

3 avO0ID MECHANIGAL STRESS

~~MOUNTING PLATE
/’ CAN BE HERMETICALLY SEALED

o MAGNETS

t KEEP ALL MAGNETIC MATERIALS

AT LEAST 2" FROM MAGNETS

2 USE NON-MAGNETIG TOOLS

DURING INSTALLATION

NOTE AN ALTERATION IN PLATE
VOLTAGE #MaY RESULT BY
OISREGARDING THE ABOVE
INSTRUCTIONS

Fig. 8: Mechanical considerations affecting magnetron operation indicate susceptible trouble spots.
These include cathode terminal, output coupler, anode-cathode insulation and magnets

terminals should be so made that
plate voltage supply return is con-
nected to the cathode side—which is
usually specified in the data sheets
or on the outline drawings. Other-
wise the plate current and associated
transients will pass through the fila-
ment and may cause burnout.

The heater and cathode terminals
should be connected by a suitable
capacitor to limit the voltage differ-
ence between them. This should be
done at the terminals, or as close as
possible, to limit transients from de-
veloping across the filament,

Cathode Siem Radiation

In many tubes some r-f power is
radiated from the cathode stem. Al-
though the amount may be small
compared to the energy delivered by
the tube, yet it is likely to be suffi-
clent to interfere with or damage
other components of the system, It
is usually desirable to provide effi-
cient shielding around the cathode
stem.

D. Output: Connections to the
output must be made sufficiently
tight to avoid arcing. On the other
hand, it is also necessary to avoid
stressing the output section which
would either deform the metal or
break the glass or ceramic vacuum
seals. It is therefore necessary that
any pressure be applied uniformly to
it. Before making the connection, the
glass or ceramic vacuum seal should
be inspected to determine that it is
not dirty.

E. Regulation: If the primary
power is not completely regulated,
the effect of this on the tube should
be directly studied. This may be seri-
ous since, if the filament voltage
holds at too low a value and the
cathode is operated at too low a tem-
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perature, the consequent reduction
of emission may lead to arcing or
other instability. On the other hand,
if the filament reaches too high a
temperature, the filament and cath-
ode life may be seriously reduced.

F. Primary Frequency: In consid-
ering the effect of the supply voltage,
consideration should also be given to
its frequency. In general, this will
not affect the plate voltage, but may
have a serious effect on the filament.
The filament has a natural period of
mechanical vibration. If the filament
voltage is applied at a frequency suf-
ficiently near this resonance, cou-
pling may occur leading to the rapid
destruction of the filament.

G. Filament Current: It is neces-
sary, in general, to make some pro-
vision to limit the current surge at
the start of operation. When cold,
the total resistance of the filament is
quite low and an excessively high
current may be drawn initially. Since
the resistance of the welds is still
relatively high, the starting current
may cause burnout. Further, the
magnetic reaction between the
heater and the applied magnetic field
caused by the high inrush current
may break the heater while it is cold
and brittle. The limit on inrush cur-
rent in percent of operating current
varies from 2509 (for small wires),
for low current (2 a) to 1509 for
mode-rate filament current (30 a) to
very little surge allowance for large
filament currents.

H. Heater Schedule: Many mag-
netrons during operation require re-
duction of the filament power. This
is because an appreciable fraction
(3 to 209) of the plate power input
appears on the cathode due to back
bombardment from the space charge.
This effect is known as back heating
and, if the filament power is not re-

duced, may cause the cathode to
reach an excessively high tempera-
ture during operation. In many
tubes, in fact, this effect is one of the
major limiting factors in the tube
operation. The final test of satisfac-
factory heater schedule is that the
cathode surface temperature during
operation shall be approximately the
same as during standby. When the
tube is to be subjected to varying
duty some servo system must be de-
vised to maintain the cathode surface
temperature. As far as we know a
photo-electric device with filters
would be required.

Mechanical Considerations

This leaves only mechanical con-
siderations which always result in a
mechanical failure even though it
may be to an electrical component.
Chiefly here we have:

1. Shock and Vibration: While
most tubes are built to stand reason-
able shock and are, in fact, tested
under conditions equivalent to what
is expected in normal operation, care
must be taken to avoid unusual ex-
posure. It can happen that the tube
in its mount has a mechanical reso-
nance which coincides with one vi-
bration component. When this oc-
curs, even a minor vibration can
build up to a very destructive ampli-
tude. Further, precautions must be
applied to the cathode and radio fre-
guency connections. The tube often
is required to withstand high forces
of impact and vibration and is
usually rigidly mounted in the
equipment by means of a base plate
or flange provided for this purpose.

J. Magnets: While in the strictest
sense magnetic phenomena may not
be a mechanical consideration, at
least most of the difficulties which
arise from magnets is due to some
“mechanical” act. Tubes which are
supplied with a magnet must be
stored in such a way as not to cause
degradation of the magnetic field.
Care must be taken to prevent ex-
cessive interaction of the magnetic
fields of two or more maghetrons.
Except where otherwise noted in the
applications, it is generally a safe
rule to allow not less than six inches
between stored tubes.

Under no circumstances, should
the magnets be removed from an in-
tegral magnet tube. In general, such
tubes contain internal pole pieces
which form a part of the magnetic
circuit.

Removal of the magnets will
therefore modify the circuit and in-
creage its reluctance. The magnets
will be partially demagnetized by
their removal.
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TV Station Timetable

Latesi state-by-state round-up of stations expected to be on the air
during the coming year. Starting date, call letters and channel given

State and Call Channel Date State and calt Channel Date State and calt Channel Date
City Letters No. Oa Air City Letters No. On Air City Letters No. On Air
ALABAMA MICHIGAN OREGON
Birmingham WILN-TV LT 10/53 Cadillag WWTV 13 12/53 Eugene Eugene TY Go. 13 10/53
Decatur WMSL-TV 23  Spring 54 East Lansing® WKAR-TV 60 1/54 Portland KOIN-TV & 10/53
Flint WTAC 16 10/53 Salem KPIC 24 10/53
ARIZONA ] fackson WIBM-TV 48 12/53
Phoenix KOOL-TV 10 10/53 Muskegon WTVM 35 3/54 PENNSYLVANIA
. (Time Shared) Harrisburg WCMB-TY 27 12/53
Phoenix KOY-TV 10 10/53 MINNESOTA Hazelton WAZIL-TV 63 12/53
(Time Shared) St. Cloud WION-TV 7 10/53 Laneaster WWLA 21 Late 53
Tucson KCNA-TV 9 fall 53 St. Pau! WCOW-TV 17 11/53 Lebanon WLBR-TV 15 10/53
Pittsburgh* WOED 13 1/54
ARKANSAS M1SSISSIPPI Pittshurgh WTVQ 47 Fali 53
Little Rock KARK-TV 4 2/54 Gulfport WGEM-TV 56 10/53 Seranton WARM-TV 16 Fall 53
Pine Bluff KATY 7 10/53 Jackson WSLI-TV 12 1/54 York WNOW-TY 49 10/53
CALIFORNIA MISSOURY SOUTH CAROLINA :
Fresno KIEO 47 10/53 Columbia KOMU-TV 8 10/53 Camden WACA-TV 15 1/54
Los Angeles KPIK 22 Late 53 Festus KACY 14 10/53 Columbia WIS-TV 10 10/53
Sacrzmentg . KBIC 46 11/53 St. Louis* KETC 9 1/54 Spartanburg WscV 17 1/54
S:}n Bernardino KITO-TV 18 10/53 St. Louis KSTM-TV 36 10/53
Szn  Francisco 1(BAY~TVA 20 11/53 $t. Louis WIL-TV 42 Late 53 TENNESSEE
San  Jose John A. Vietor 48 10/54 Sedalia KDRO-TV [ 1/54 Johinson City WIHL-TV 11 10/53
Stoekton KTVU 36 10/53 Knoxville WROL 6 10/53
Tulare-Fresno KCOK-TV 27 10/53 MONTANA Knoxyille WTSK 26 10/53
Billings KOOK-TV 2 10/53 Nashville WSIX-TV 8 1/53
COLORADO Missoula KGVO-TV 13 7/54 0id Hickory WLAC-TVY 5 Early 54
genvcr* KLZ-TV 7 11/53
enver* KRMA-TV 6 1954 NEBRASKA TEXAS
Grand Junction KFXJ-TV 5 4/54 Kea . Dallas KLIF-TV 29 4/54
/ ey KHOL-TV 13 11/53 El Paso KEPO-TV 13 Fall 53
CONNECTICUT NEW HAMPSHIRE _Galveston KTVR 41 Fall 53
New Haven WELI-TV 59 Summer 54 Mt. Washington WMTW 8 4/54 Lubbock KFYO-TY 5 Late 53
New London WNLC-TV 26 12/53 Lufkin KTRE-TY 9 Late 53
L NEW JERSEY Midland KMID-TV g iéf;;
ORIDA Asbury Park WRTV Temple KGEN-TV
Fort Lauderdale WITV 17 11/53 ! >8 12/33 Tyler KETX 19 1o/53
Fort Myers WINK 11 12/53 NEW YORK Waco KANG-TV 34 10/53
Jacksonvile WJHP 3% 10753 Albany WROW-TV 41 11753 Weslaco KRGV 50 e
Tzmpa WFLA-TV &  Early 54 Elmira WECT 18 lo/53 UTAH
aca s
GEORGIA Poughkeepsie \"Jgﬁ}{.w %? lfﬁi Salt Lake City KUTY 2 Sspring 54
Columbus WDAK-TV 28 10/53 Rochester WHEC-TV 10 11/53
%faﬁ""tah \xégs.w 11 11753 (Time Shared) V'RDG'N.'If WETM-TV 24 10/53
aldosta =TV 37 11/53 Rochester WVET-TV 10 11/53 anville -
/ (Time Shared) / . Newport News WACH a3 10/53
IDAHO
Boise-Meridian Kaot 2 12 NORTH CAROLINA WASHINGTON
Boise KTV 5 16733 Charlotto WAYS-TV 36 11753 Seattle KOMO-TV a4 12/53
Idaho Falls KIFT-TV & 4/54 Durham WCIG-TV 46 11/52
Meridian-Boise KBol 2 12753 Greenville WNCT 9 10/53 WEST VIRGINIA
Pocatelie KIS) 6 11754 Hendersonville WHKP-TV 27 Early 54 Fairmont wIPR 35 1/54
Pacatello KWIK-TV 10 1754 Mount Airy WPAQ-TY 55 10/53 Wheeling WLTV 51 10/52
Twin Falls KLIX-TY 11 5/54 Wilmington WMFD-TY 6  Spring 54 Wheeling WIRF-TY 7 10/53
Winston-Salem WSIS-TY 12 Late 53 .WISCON‘SIlN
iLLl
B.':fn!}c’,.gtm WBLN 15 10/53 NORTH DAKOTA Eas Claire WEAU-TV 13 11/53
Danville WDAN-TV 24 12753 gismark REYR-TY - lll/ggl Neenah WNAM-TV 42 10/53
l:ariifsharg WSIL-TY 22 11/53 alley ity i arly WYOMING :
ockfor WREX-TV 13 Fali 53 0H10 ;
Springfield wics 20 10/53 Cleveland WERE-TV 65  Fall 53 Cheyeane KFBC-TV s 12/53
Lima WIMA-TY 35 1/54
mgéﬁnﬁeﬂle WFIE 2 Massilon WMAG-TV 23 10/23 ALﬁﬁtI:‘mrage KFIA 2 12/53
Fort Wayno sy g} %]O.;Eg Steubenville WSTV-TV . 11/53 Fairbanks KEIF 2 12/53
Indianapolis WIRE 26 10/53 OKLAHOMA
Indianapolis WNES 67 10/53 Oklahoma City KLPR-TV 19 10/53 PUERTO RICO
Princeton WRAY-TV 52 10753 Oklahoma City KTva 25 10/53 San Juan WKAQ-TV 2 1954
Waterloo WIN-T 15 11753 fklahoma City KWTY 9 Late 53
Tulsa KCEB 23 10/53 #* Non Commercial—Edueational
10WA
Cedar Rapids Cedar Rapids
L Television News Bulletin
es Moines 17 Fall 53 t
Des, Moincs KeTY o ralie eijievision ews bu jetl
I(A;!SAS NETWORK CONNECTIONS
ittsburg KOAM-TV 7 11/53 .
Topeka WIBW-TV 13 11;53 Further expansion of the Bell Sys-
LOUISIANA tem’s 8500-mile radio relay facilities
:ew gr:eans WCKG 26  Winter 53 have made available nationwide net-
New Orloans Ty 2 1%;;‘ work service to 161 stations in the
U. S.
MAINE
I,;evlnisaon WLAM-TV 17 12/53
afan WMTW g 4/54
Portiand WCSH-TV 6 12/53 COLOR TV :
MARYLAND On Sept. 8, the FCC deadline for in-
galltjim.orke wIFTM HD-TTVV gg W 1/54 terested parties to file comments on the
rederic - inter 53 .
Salisbury WEBOC.TV e 10/33 proposed standards_for color TV, Dr.
MASSACH USE W. R. G. Baker, Chairman of the NTSC,
ACHUSETTS X - :
Boston* WGBH-TV 5 10/54 submlttfed 52 lbs. of technical fiocu,-
iarl BRnéefr . wS%EITT\:’ 5186 101/55 ments in support of the Committee’s
North  Adams Wit = "f(',g; petition for adoption of the standards.
Northampton WNOH 36 Spring 54 FCC approval is expected within a few
Pittsfield WMGT 74 Fall 53 PP 5 p .
Springfield WACE-TV 316 12/53 months. Dr. Baker presents data to FCC Chairman Hyde
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Fig. 1: Effect of limited frequency response
on the waveshape of a step function input
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ne prime application of delay

line circuitry is in radar equip-
ment, In this application, it provides
a fixed-time differential hetween
outgoing pulse and returning target
echo, a differential which operates
relatively independently from ran-
dom noise pulses. The resultant noise
pulses are reduced in amplitude and
target echoes are reinforced.

The need for precise measure-
ments of high-speed pulse phenom-
ena has created still other uses for
delay lines in the instrument field.
Computers and electro-mechanical
analyzers also take advantage of de-
lay line theory. An obvious example
is the use of delay lines in memory
circuits. ,

In general, a delay line may be
defined as a phase-shift device in
which the relative change of phase
is proportional to frequency. If sine
waves are impressed upon the input,
the resulting sine waves across the
output terminals will exhibit phase
shift.

Ideal Delay Line

If it were possible to have an ideal
delay line, that is, one in which
phake’ shift wonld be proportional to
frequency for all frequencies from
zero to 1nﬁn1ty, and if there were no
losses, any signal 3¢ ‘any wave shape
impressed across this, input terminals
would be 1dentlt%ﬁ§r reproduced
across the output tefminals. The
output signal would;o&&ur at some
time intefval, T, after e input sig-
nal, If both input and oustput signals
were plotted against tu‘ne with the
same zero time, the t1 1e interval
from any point on" thes Input signal

5
to the! corresponding: point on the
output signal would:be a constant;
and-since this ideal line would have
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Fig. 3: Delay of 0.1 psec by (I te r) coax delay cable, lumped constant line, and standard coax

Delay Lines for

Application of coaxial delay cables and lumped-
ory circuits described. Devices also find use as com-

no losses, corresponding points on
the input and output signals would
be of equal amplitude.

In a practical delay line, some fre-
quency exists beyond which phase
shift is no longer proportional to fre-
quency. With a delay line having a
finite limit frequency (as have all

Cole Murphy

By BYRON M, COLE
Chief FElectronics Engr.
and MELVIN H. MURPHY
Project Leader
Brubaker Mfg. Co., Inec.,

9151 Exposition Drive
Los Angeles 34, Calif.

practical lines), an input signal con-
taining frequency components higher
than the limit frequency will appear
at the output terminal in a distorted
manner. If the input signal contains
no frequencies lower than the limit
frequency, delay time for each fre-
quency will be different, and the
output signal will be badly distorted.
Fig. 1is a representation of the effect

upon a step function (a signal in
which the wvoltage level changes
abruptly, and contains a number of
frequencies higher than the limit fre-
quency.) When this function is ap-
plied to the input terminals, the out-
put signal will have a wave shape as
shown in Fig. 1b. The damped oscil-
lations are due to phase-shift non-
linearity of the higher frequency
components in the step function.
Practically, we are not as in-
terested in the phase characteristics
of a delay line per se as we are in
the actual time (expressed usually in
microseconds) that a pulse will be
delayed. We are still very much in-
terested in the limit frequency, but
the phase shift of any individual

Fig. 4: Construetion of coaxial delay cable

N
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Fig. 5: Typical distributed constont deloy line showing construction

Radar and Computers

constant lines to pulse forming nefworks and mem-
pensation in NTSC filiers and oscilioscope sef-ups

component frequency is rather dif-
ficult to work within a practical
sense. Fig. 2 illustrates in a graphical
form the correspondence between
time delay in microseconds, and
phase shift as a function of fre-
quency. The curve for each {fre-
quency is plotted to show the linear
relationship between phase shift and
delay time. As indicated in the
figure, a 1-mc sine wave delayed for
1 usec is retarded in phase 360°, If,
however, we use a 500-xc sine wave,
a 1 usec delay corresponds to only
180° at this frequency. Hence, in
order to get perfect reproduction, the
delay line must delay a 500-xc signal
by 180°, a 1-mc sine wave by 360°,
and a 2-mc sine wave by 720° In

each case the actual delay time is
identical, but the amount of phase
shift in degrees wvaries, because
phase shift in itself is a function of
frequency.

Types of Pelay Lines

The simplest type of delay line is
transmission line, an example of
which is coaxial eable. RG-59/U, for
instance, has a time delay of ap-
proximately 0.0015 wusec/ft. Thus,
1 usec delay would require 650 feet
of cable. The major difficulty in
using transmission lines for delay
purposes is the large physical size
required for any appreciable time
delay. In order to overcome this size

TABLE 1: COMPARISON of DELAY LINE CHARACTERISTICS

Impedance Insertion Relative
range loss per volume
, us per unif
from | fto | from | to delay
Coaxial 9504} | 220002 | 3db 6dh large
delay cable
Distributed 800(} | 30000 1db 3db small
delay line
Lumped 750 1 10008 | 0.5db | 1.5dh medium to
contant small
delay line
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Fig. &: S‘euied fumped constant line

problem, it is possible to construct
artificial transmission lines which
will give equivalent delay times in
far smaller volumes, As a first step,
it is possible to increase the delay
of a coaxial-type cable by rmaking
the center conductor much longer
than required. This is done by wind-
ing the center conductor coil-fashion
about an insulated core, thus in-
creasing the inductance, and hence,
the delay, per foot of cable. One type
of coaxial delay cable of this con-
struction, RG-65/U, has a delay of
0.042 usec/ft, so that 24 feet of
cable are required per usec of delay.
Fig. 3 is a photograph showing nor-
mal coaxial cable RG-59/U com-
pared to RG-65/U delay cable. Each
cable has a delay of 0.1 usec, as has
the lumped-constant line also shown.
Fig. 4 illustrates the construction of
coaxial delay cable,

The so-called “distributed delay
line” represents a second step to-
ward a line of small volume. In this

Fig. 7: Delay line input with no discontinui-
ties (top] and with discontinuities ([botiom)
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DELAY LINES

OPEN GIRCUIT
DELAY LINE

RL  Loap
RESISTOR

Fig. 8: () bpen circuited delay line controlling pulse width of blocking oscillator. Fig, 9: (r) Delay line controlling gas tube generator pulse

type of line, the signal-carrying con-
ductor is most often wound around
a coil form on which silver strips
have been plated. The equivalent
capacitance of the coaxial cable is
provided by grounding these strips.
Some manufacturers use a phenolic
coil form with a parallel wire grid
similar to a Faraday Shield. A typi-
cal distributed delay line is shown
in Fig. 5.

Lumped-Constant Line

The lumped-constant line is an-
other type of delay line. A typical
lumped-constant line is shown in
Fig. 6. In this particular line, large
delays are obtained by increasing the
capacity to ground as well as in-
creasing the inductance of the line.
In delay-line cable, the capacitance
per foot between the center con-
ductor and the outer shell is sub-
stantially the same as in a coaxial
cable transmission line. The addi-
tional delay is provided by the in-
creased length of the inner con-
ductor, the result of coiling. In
lumped-constant lines, on the other
hand, the conductor length is not in-
creased, comparatively speaking, as
much as the effective capacitance to
ground,

Although coaxial transmission line
is electrically a perfectly good delay
network, its one major disadvantage,
large volume per unit delay, usually
rules it out in most applications.

Since coaxial delay cable is avail-
able in impedance ranges from ap-

proximately 950 to 2200 ohms, it is
considered a high-impedance net-
work. This type of delay line may be
adjusted to a desired delay time by
varying the length of the cable. The
insertion loss, the loss caused by
the attenuation factor of the line, is
approximately 3 to 6 db psece, de-
pending upon the range of frequen-
cies present. Although the volume
per unit delay is much less than that
of coaxial transmission lines, it is
still rather large compared to dis-
tributed-and lumped-constant lines.
Coaxial delay cable is often used
with excellent results when a high-
impedance network is required and
the delay time is not exceedingly
large. Delay lines up to 10 u sec are
not uncommon where the large in-
sertion loss and physical size can be
tolerated.

Distributed-constant lines are also
considered to be high-impedance
networks, ranging from 800 to 3000
ohms. Their major advantage is
small volume per unit delay. The
insertion loss of the distributed type
line is approximately 1 to 3 db/usec.
A delay line of this type is rather
difficult to adjust to precise delay
values and it is almost impossible to
cascade two or more sections of this
type line without obtaining im-
pedance discontinuity. Fig. 7 illus-
trates the effect of impedance dis-

continuity or mismatch between sec-
tions within a delay line.

Lumped-constant lines are con-
sidered low impedance networks,
normally ranging from 75 to 1000
ohms, This type of line can be built
with relatively small volume per
unit delay. Insertion losses run lower
than any other type of line and
range from 0.5 to 1.5 db/usec. The
simple construction of lumped-con-
stant lines permits adjustments to
relatively precise delays with a
minimum of impedance mismatch
effects.

Table 1 tabulates some of the
more important characteristics of the
above type of delay line.

Effect Upon Rise Time

When using delay lines for pulse
delay, one important characteristic
of the line is its effect upon the rise
time of the pulse, determined by
its bandwidth. As in any type of
video amplifier, the wider the band-
width the faster the rise time of
transmitted pulses. Engineers fa-
miliar with video amplifier circuits
are continually faced with the prob-
lem of obtaining wideband ampli-
fication with high impedance loads.
In general, as the bandwidth of the
circuit iIs increased, the load im-

(Continued on page 148)

Fig. 10: (1) Multivibrator
using delay line to control
output width. Fig. 11:

DELAY LINE IT

{r} Distributed amplifier

SHORT GIRCUIT LINE
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New Test & Measuring Equipment

ULTRASONIC METROSCOPE

Model MS-101 metroscope, for the
non-destructive measurement and test
of metals and other materials, is an im-
provement on Model MS-101. The new
instrument is useful for making tests or
thickness measurements from one mate-
rial side, as is required in forming or

fabricating propeller blades, cylinders,
pipe, or other formed or drawn shapes.
It also finds defects in laminations, clad
metal bonds, switch contacts, bearing
liners, and cutting tools, etc. Photocon
Research Produets, 421 N. Foothill, Pas-
adena, Calif. Sole distributors, J, W.
Dice Co., 1 Engle St., Englewood, N.J.—
TELE-TECH & ELECTRONIC INDUS-
TRIES.

IMPEDANCE COMPARATOR

Model 60 impedance comparator, de-
signed to test resistors, capacitors, and
inductors on the production line, reads
the percentage of deviation of the com-~
ponent under test from a standard com-
ponent on a large meter. Four ranges
are provided: 1%, 5%, 10%, and 20%
full scale. One simple linear scale
serves all range, No zero adjustment
is required and the range calibration
is performed by a built-in standard.
Necessity for push-button or relay op-
eration is eliminated. Impedances can

be compared from 1 ochm to 5 megohms
at 60 cps. A built in regulator permits
line voltage variations from 105-125
v., 60 cps. Dimensions are 9 x 15 x 8
in. Industrial Test Equipment Co., 55
Fast 11th St., New York, N.Y—TELE-
TECH & ELECTRONIC INDUSTRIES.

TRIPLE CHANNEL
OSCILLOSCOPE

Three NTSC color signals are pre-
sented on the face of 3 single cathode
ray tube-enabling instantaneous three-
color comparison at a glance by model
H33 triple-channel oscilloscope. Also,
the tube design insures that the sweep
time-base of the three color signals will
be the same, which eliminates re-
checking and simplifies monitoring. The
unit employs independent wide-range
vertical amplifiers and a common hori-
zontal amplifier. The former have a
frequency range from 10 cps to 4 MCz
db with a deflection sensitivity of 0.10
v. per in. The latter has a response from
0 to 500 KC+db. The linear sweep gen-
erator is continuously variable from 0.02
secs. per in. to 2 psecs per in. with a
sweep lag of 0.1 usecs. max. Trigger re-
quirements are 0.5 to 30 v. peak for out-
side triggering; signal under deflection
producing an 0.2 in. min. deflection for
internal. Electronic Tube Corp., 1200 E.
Mermaid, Lane, Philadelphia 18, Pa.—
TELE-TECH & ELECTRONIC INDUS-
TRIES.

SIGNAL GENERATOR

Model 292 X AL microvolt signal gen-
erator is announced as the only one of
its kind to provide continuous coverage
from 125 KC to 165 MC. on fundamen-

tals. The unit provides complete cover-
age of the aircraft band, including all
the necessary i-f frequencies, and covers
all r-f frequencies with calibrated out-
put. It can be externally modulated
from 15 to 10,000 cps, and measures both
input and output of units under test.
Its easy-to-read scale has a scale length
of over 100 in. The unit is free from
wave distortion and has no spurious
signals in the output system. The Hic-
kok Electrical Instrument Co., 10514
Dupont Ave., Cleveland 8, Ohio.—
TELE-TECH & ELECTRONIC INDUS-
TRIES.

MORE NEW PRODUCTS
for the electronic industries
on the foliowing pages
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RX METER

The 250-A RX meter comprises a
continuously tuned, bridge and Iocal
oscillators, a modified Schoring bridge,
an unbalance or i-f amplifier, and a null

indicator with automatic gain control.
The instrument has a frequency cover-
age of 500 KC to 250 MC in eight ranges,
a resistance range from 15 to 100,000
ohms, and a capacitance range of -+20
unf to minus 100 uui. Resistances from
0 to 15 ohms can be determined by in-
direct means, and the capacitance range
can be increased to 0 to 120 uunf by
auxiliary resonating coils. The 28-in.
resistance gscale requires no reading
corrections. The capacitance scale con-
sists of a main dial calibrated in 10 puf
units and a vernier dial calibrated at
0.1 puf intervals. Boonton Radio Corp.,
Intervale Rd., Boonton, N.J—TELE-
TECH & ELECTRONIC INDUSTRIES.

VARIABLE MASTER
OSCILLATOR

Type 173 variable master oscillator
provides a continuously variable r-f
source with a stability of approx. 1
cycle per MC in the range of 2 to 4 MC.
The unit requires no curves, interpola-
tions, or calculations of any kind in use.
Frequency is set to the desired value
by the oscillator dial. The last 3 digits
of the frequency pull into the pre-set
switch value automatically and hold.
The oscillator also provides a crystal-
controlled heat frequency for use in
single or diversity receiving systems to
obtain stabilized BFO injection to the
receivers. Also, an output is provided

to make available 100 KC frequency for
use as a secondary standard. The sta-
bility of this output is 1 part in 5 mil-
lion over any 12-hour period. Northern
Radio Co., Inc. 147 West 22nd St., New
York, N.Y.-TELE-TECH & ELEC-
TRONIC INDUSTRIES.
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New Technical Products for

TWIN TETRODE

A new twin tetrode tube, type 6252,
a lower power version of the Amperex
5894/AX9903, has a plate dissipation
rating of 20 w. under ICAS conditions

and works efficiently with a power out-
put of 12 w. at 600 MC. The new tube
is said to be particularly suitable for
low~drain mobile transmitters and mul-
tiplier chains., Only 3 in. in overall
height, it is slightly less than 134 in. in
max, diam. Amperex Electronic Corp.,
230 Duify Ave., Hicksville, N.Y—
TELE-TECH & ELECTRONIC INDUS-
TRIES.

PREDETERMINED COUNTER

The new predetermined counter is
designed for use wherever precise,
multiple-sequence manufacturing is re-
quired in terms of lineal measurement,
shaft revolutions, quantity, volume, or
weight of operation speeds as high at
60,000 per min. Since the new true-
count method (as against machine
cycles referenced against time) is un-
affected by speed-changes, shut-downs,
etc,, the new counter offers precise
control not otherwise possible. The 4-
sequence counter illustrated is one of

110

a line available for one or more se-
guences. Each channel can be preset
for any number from zero to 9,999.
Switching through the four channels is
automatic at the end of the preset count.
Separate relay outputs for each channel
provide a voltage pulse for each chan-
nel at the end of its count. Potter In-
strument Co., Inc., 115 Cutter Mill Rd.,
Great Neck, N.Y—TELE-TECH &
ELECTRONIC INDUSTRIES.

TUBE SHIELDING

The “400 Series,” is especially de-
signed for shielding miniature tubes
in printed circuits, A flared bottom
passes the shield over the ground lug

of the printed socket and holds the
shield in place to assure contact be-
tween shield and ground. The unit
minimizes vibration, provides cooler op-
eration, and presents a neater appear-
ance. The Staver Co., Inc., 41-51 North
Saxon Ave., Bay Shore, N.Y.—TELE-
TECH & ELECTRONIC INDUSTRIES

RELAYS

“Millisec” relays are now available
with a choice between gold contacts
and platinum-rhodium contacts. Gold
to cover the range 0-Y4 amp. at 0-110
v. de; platinum-rhodium to cover the
range 0-l% amp. at 10-110 v. dc. The
units are designed for ultra-high speeds

up to 200 usecs and are available in two
general types: one for military use at
—65° C. to -} 85° C, the other for the
ambient temperature range 0° C. to 43°
C. Stevens-Arnold, Inc., 22 Elkins St.,
South Boston 27, Mass.—TELE-TECH
& ELECTRONIC INDUSTRIES.

STABILIZED CRYSTAL

The JK G-12 stabilized crystal will
handle applications in the “difficult”
500 xc to 1,500 ®c range. Electrodes
are deposited directly on the large, pre-

cision-made, quartz plate and shock-
mounted in an evacuated glass en-
velope. Crystal can be designed for a
min. temperature coefficient from 0° C.
to 50° C.; or, for temperature-controlled
operation at 60° C. with a JKOTE-115 v.
oven. The JK G-12 is 234 in. high above
the chassis and has a max. octal base
diam. of 134 in. James Knights Co.,
Sandwich, Il.—TELE-TECH & ELEC-
TRONIC INDUSTRIES.

CUSHION MOUNTING UNIT

Model 980-1 single stage mount in-
corporates an all-metal fabricated
cushioning material which provides
permanent protection against vibration

and shock of cylindrical instruments,
such as sensitive aircraft air speed in-
dicators. Tt is said that this type of en-
gineered mounting system is being used
to produce maximum flight stability
during flight maneuvers and hard land-
ings: and that use, in many instances,
permits airborne instruments to be “de-
ruggedized” and lightened to reduce
overall aircraft weight. Robinson Avia-
tion, Ine., Teterboro, N.J—TELE-
TECH & ELECTRONIC INDUSTRIES.
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the ELECTRONIC INDUSTRIES

OSCILLOGRAPH TUBES

A new sgeries of 5-inch, flat-face,
cathode ray tubes utilize electrostatic
focus and deflection and post-deflection
acceleration, These RCA 5ABP types

differ only in the spectral-energy
emission and persistence characteristics
of their respective phosphors, P1, P7,
and P11. The pair of electrodes pro-
vided for vertical deflection have ex-
ceptionally high sensitivity and low ca-
pacitance which suits them especially
for operation from wide band ampli-
fiers. The pair of horizontal deflection
electrodes has higher sensitivity than
similar previous types, but retains full-
screen scan., The small size and bril-
liance of the fluorescent spot make it
possible to “see’” more, even with high-
speed phenomena. Tube Dept., Radio
Corporation of America, Harrison, N.J.
—TELE-TECH & ELECTRONIC IN-
DUSTRIES.

RELAY

A new series of relays, covered by file
8200, will close several circuits on the
application of de¢ voltage. The case of
the cantact housing, mounted above the
actuator, and the rotor carrying the
contacts, are made from glass-rein-~
forced alkyd plastic which provides
high impact strength over a wide tem-
perature range. The relays are made
with four normally-~open, double-break
bridging-type contacts, one or two of
which can be supplied for heavy cur-
rent ratings up to 150 amps,, 28 v. dc.

The others are rated at 25 amps., 115 v.
ac. High current contacts are designed
for heavy inrush currents present in
starting dc rotating equipment rated at
1,500 to 2,500 va. Construction is such
that the relays permit switching full
load currents at altitudes of 85,000 ft.,
function at 30 G vibration up to 3500
cps., and in ambient temperatures from
—65° C. to 165° C. Price Electric Corp.,
Frederick, Md.—TELE-TECH & ELEC-
TRONIC INDUSTRIES.

DIRECTIONAL COUPLERS

Four new wideband directional

couplers, models 137 and 138 for 515
ohm coaxial line with coupling factors
of 70 to 35 db and 59 to 24 db, respec-

tively, Models 137A and 138A for 50
ohm cable, but otherwise identical, are
designed for power, impedarice, or match
measurements between 30 and 1500
megacycles, All are built in solid zno-
dized duraluminum blocks with type N
fittings. Sierra Electronic Corp., 1050
Brittan Ave., San Carlos, Calif.—
TELE-TECH & ELECTRONIC INDUS-
TRIES.

PANEL INSTRUMENT

The model AN3 panel instrument,
single-element type, is completely rug-
gedized in accordance with MIL-M-

10304, including internal shock-mount-
ing, and meets Army-Navy Aeronauti-
cal Design Standard AND 10401 for
2% in. dial instruments. In addition to
enclosing a Marion ruggedized D’Ar-
sonval movement, the unit is hermeti-
cally sealed—single-seal, glass-to-metal.
Marion Electrical Instrument Co., Man-
chester, NH.—TELE-TECH & ELEC-
TRONIC INDUSTRIES.
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BANANA PLUG

The FWT banana plug, molded of
mica-filled bakelite in accordance with
JAN specifications, is designed for easy
gripping. Leads can be brought directly

from the base of the prongs, or through
a hole at the hottom of the plug. The
top of the plug can accept additional
plugs. All contacts and screws are made
of nickel plated brass. Components Div,,
National Co., Inec, 61 Sherman St
Ma\lden, Mass.—TELE-TECH & ELEC-
TRONIC INDUSTRIES.

MAGNETIC AMPLIFIERS

Several high performance magnetic
amplifiers have been developed for
standard 400 c¢ps servo motors. The
units employ no rectifiers, and are de-
signed to meet high temperature re-
quirements. Qutput wave is sinosoidal,
400 cps ac, phase-reversing, correspond-
ing to the input, the signal of which
can be ac or dec. All models are con-
trolled by a 12AU7 type tube which
serves as a demedulator for ac input
signals also. Model No. MA-3.5-400

delivers 3.5 w. 115 v. Frequency re-
sponse is from 0 to 55 cps. Housing is
a GP-4 deep-drawn steel with a 7 pin
header. Weight is 12 oz. No. MA-15-400,
with similar specifications, is rated for
15 w. output. No. MA-40-400 is a 40 w.

unit that delivers 220 v. and has a
frequency response from 0 to 10 cps
Housed in g MIL-T-27 HA can with a %
pin phenolic header, the unit weighs 4
Ibs. 2 oz. Magnetic Research Corp., 318
Kansas St., El Segundo, Calif—~TELE-
TECH & ELECTRONIC INDUSTRIES.
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New Laboratory & Plant Equipment

PC SOLDER POT

Model 88 solder pot is designed spe-
cifically for printed circuit work. A
plated copper panel prevents the al-
loying action of solder, and acts as a

thermal condenser to discharge heat
into chilled areas. Immersed 3% in. be-
low the solder surface, the panel also
distributes heat within the 1034 x 5%
in. controlled area. A thermostat,
coupled to the panel, operates the heat-
ing element corresponding to the tem-
perature variations. Uncontrolled heat-
ing elements are affixed to the crucible
to provide minimum operating tem-
peratures. Surface temperature is pre-
cise, Temperature range is from 300°
to 600° F. Power: 110 v. ac, 800 w. The
pot has a detachable dross receptacle.
Dee Electric Co., 1101 N. Paulina St.,
Chicago 22, IIl.—~TELE-TECH & ELEC-
TRONIC INDUSTRIES.

CUTTING GAUGE

The Micro-matic gauge enables more
than 9,000 cuts per hr. to be made in
bar stock with the Di-Acro Power Rod
Parter. The operator sets the gauge for
the desired length, then inserts the

material through one of ten holes which
accomodate stock from 1/16 in. to 5% in.
in diameter, and pushes it flush against
the gauge. The contact thus made is
relayed to a solenoid which trips off
the cutting action and allows the cut
length to be ejected. O’Neil-Irwin Man-
ufacturing Co., 624 Eigth Ave., Lake
City, Minn—TELE-TECH & ELEC-
TRONIC INDUSTRIES.

HARD WIRE PLIER

Developed to cut tungsten filaments,
and hard wire, the No. 053-L plier op-
erates on a shearing principle that eli-
minates need for regular cutting knives.
No adjustment or sharpening is re-
quired—even if the tool is accidentally
nicked. Mathias Klein & Sons, 32000
Belmont Ave., Chicago 18, IlL.—TELE-
TECH & ELECTRONIC INDUSTRIES.
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AUTOMATIC WINDER

An improved universal winder, Model
121-AM, automatically winds from the
rear to provide easier access to the coil.
A positive stop magnetic brake makes
the loss of coils impossible and the
operator’s attention unnecessary during
the winding cycle. An automatic counter
resets the cycle by the touch of a lever.
The equipment winds self-supporting,
lattice-wound, universal coils and r-f
chokes, single or Pi-wound. More than
two universal coils can be wound simul-
taneously. A new yoke winds coil sizes
up to 1% in. wide and 3 in. O.D, Cam
sizes range from 1/32 in. to 1.0 in. in
1/64 in. steps. Gears range from 20 to
100 teeth. The motor equipment con-

sists of a ¥ H.P. ac-de, 5000 rpm wvari-
able-speed motor and a foot-operated
speed control for 115 v. operation. Geo.
Stevens Mfg. Co., Pulaski Rd. At Peter-
son, Chicago 30, IIL.—TELE-TECH &
ELECTRONIC INDUSTRIES.

CONDUCTIVITY METER

Conductivity measurements are made
quickly by the Magnatest FM-100. The
unit eliminates need for wire-like
samples or parts cross-sectioning, To
obtain absolute conductivity measure-
ments, the operator merely places a
simple hand probe on the part under
test and reads the dial. All that is
necessary is a relatively flat probe area
about 3 in. in diam. Other than indent
hardness tests and the process and
quality control of heat treatments, small
samples can be drawn and quenched
and the unit can be used to control the
melt purity of non-ferrous metals and

alloys. The FM-100 is portable and
operates from any 110-120 v. ac supply.
Magnaflux Corp., 7300 West Lawrence
Ave., Chicago 31, Il.—_TELE-TECH &
ELECTRONIC INDUSTRIES.

WIRE SPLICE

“Scotchlok” electrical spring con-

nectors and “Scotch” plastic electrical

tape No. 33 facilitates the rapid splicing
of two electrical wires into a safely-in-
sulated, compact connection. The con-

ical, spring-steel, spiral connector is
thrust over the two wire ends, as shown,
and twisted by the terminating wind-
ing stem. Spring tension holds the wire
ends tight and the winding stem is
snapped off. The electrical tape is
started on the connector and brought
forward between the wires to seal its
bell end. Then, wrapped around the
connector until it extends Y% in. beyond
the small end of the connector, the
tape is folded back and further wound
toward the bell end. Minnesota Mining
& Mig. Co., St. Paul 6, Minn.—TELE-
TECH & ELECTRONIC INDUSTRIES.

CRT SEALER

Possibly the largest cathode ray tube
sealing machine built by the industry to
the present time is the 14-ft. diameter,
16 head indexing machine shown. The
equipment takes all tube sizes up to
27 in. in diameter or diagonal with all
heads filled. Production on 27-in. tubes
is approx. 140 per hour. The head speed

remains constant in operation, even

when indexing. Dual-motor driven,
heads and indexing, mechanisms operate
independently, and the mount rods
raise and lower independently of each
other. The electrical stem preheater is
synchronously driven by the machine.
No mechanical change is required when
tube types are changed. Kahle Engi-
neering Co., 1307 7th St., North Bergin,
N.J.—-TELE-TECH & ELECTRONIC IN-
DUSTRIES.
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QUANTITY PRODUCTION
OF LOW LOSS MICA
COMPONENTS...QUICKLY

of CINCH electronic components as STANDARD. CINCH
constantly demonstrates ability to hold tolerances on Mica

moldings . . . to mold high dielectric powders,
and Mica . . . to meet the most exacting re-
quirements in small metal plastic assemblies for
components of higher quality materials held to
closer tolerances.

SUB-MINIATURE
SOCKETS SHOWN
ENLARGED TWICE

CINCH components are
available at leading
jobbers — everywhere

The CINCH sub-miniature socket insures positive electrical con-
tact, holds tubes securely in place, permits easy maintenance and replacement, yields maxi-
mum insulation resistance and minimem high frequency loss. And provides manufacturers
of electrical confrols, transmitters, receivers, trans-ceivers, airbourne equipment, etc., and
hearing aids . . . « labor saving chassis installation which serves terminal board functions
while permitting designers to obtain maximum space afforded by the standard flat base
tubes. For mounting perpendicular tubes, retainer rings and saddles are available, when
socket cannot be staked. Contacts silver plated beryllium copper.

Sockets are available in quantities because of CINCH'S extensive and modern molding
facilities for mica filled low loss bakelite.

For the Standard sub-miniature socket in quantity, quickly,

| CONSULT CINCH
CiNcH MANUFACTURING CORPORATION

1026 South Homan Ave., Chicago 24, lllinois
Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass.
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" New Electronic Equipment

DECADE AMPLIFIER

The Model 102B decade amplifier is
4 general purpose pre-amplifier with
stabilized gains of 40 dh and 60 db, and
max. gain of approx. 8¢ db. An input
cathode follower and compensating at-

f’“"”"“”":%m- i3 & Do

tenuator are not used; the system
switches amplifier gain. And, there is
no dependence on compensating ca-
pacitors. Feedback on 40 and 60 db
range is in excess of 20 db. Gain on 80
db range is between 79 and 82 db. Max
output is 50 v. RMS into 20 k ohms or
higher load; 40 v. RMS into 5 k ohms
load; 10 ma RMS current into low im-
pedance. Power requirements are 105
to 125 wv., 60 cps, 75 watts. Kalbfell
Laboratories, Inc., 1090 Morena Blvd.,
San Diego 10, Calif —TELE-TECH &
ELECTRONIC INDUSTRIES

DC AMPLIFIER

The Model 220 wideband de¢ amplifier
is designed to increase the sensitivity
of cathode-ray oscilloscopes with ex-
tended If response, and extend the
range of vacuum tube voltmeters, fre-
quency analyzers, etc. The new ampli-
fier obtains good stability and low drift
by push-pull amplification and a cross-
coupled circuit. The unit acts as a dif-
ferential amplifier when two different
signals are applied. The difference ap-
pears push-pull at the output terminals.
dec terminals connect directly with the
input attenuators; ac terminals connect
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through coupling capacitors to the DC
input posts. Maximum amplifier gain is
adjusted to approx. 100. The input
attenuators reduce this gain to approx.
10 and 1 (40,20,0 db). Furst Electronics,
3322 W, Lawrence Ave., Chicago 20, TiL
—TELE-TECH & ELECTRONIC IN-
DUSTRIES.

FM XMTR-RECEIVER

The new “Multi-Master” FM trans-
mitter-receiver is complete with con-
trols, associated power supply, antenna,
and microphone in a single housing.
Designed for 152-174 MC band single
or dual channel operation, the portable
unit can be used either as mobile or
fixed station equipment. The MRT-6 is
available in 2 to 60 watt rf output and
for ac or dc operation from any of
the following power sources: 6, 12, and
64 v. de, or 117 v. ac. These models pro-

g

g

vide a choice among 2, 10, 25, or 35
watt r-f outputs for either ac or de. The
60 watt r-f output is available for ac
only. Bendix Radio, Div. Bendix Avia-
tion Corp., Baltimore 4, Md.—TELE-
TECH & ELECTRONIC INDUSTRIES.

AIR-GROUND RADIO

The Type 12, VHF 118-148 MC, 2-way
ground-air communicator, bhorn of
Korean military experience, consists of

the AR.C. R-19 VHF receiver and
either a T-11B or a T-13A transmitter;
all widely used units in Army, Navy,
and Air Force light aircraft and heli-
copters. With aircraft between 3,000
and 10,000 ft. and the ground antenna
at 30 ft. the distance range is 50 to 100
miles. Receiver input power is 3 amps,
24-28 v. de. Transmitter power is 3
amps, 24-28 v. de. The unit is equipped

with a sectionalized, vertical antenna
microphone, headset, and speaker. Air-
craft Radio Corp., Boonton, N. J.—
TELE-TECH & ELECTRONIC INDUS-
TRIES.

FM RECEIVER

Model FMC1-L receiver is a hew
crystal-controlled, fixed-frequency unit
for frequencies between 30 and 50 MC.

o

e i 3

It replaces Model No. M-51, a tunable
mobile unit for 6 and 12 v. power
sources. Sensitivity is better than 1 pv.
and a narrow band width is provided
to assure max. performance. It is de-
signed for municipal departments, in-
dustry, and power utilities where there
is need to supplement existing two-way
communication systems with inexpen-
sive units. Radio Apparatus Corp., 55
N. New Jersey St., Indianapolis, Ind.—
TELE-TECH & ELECTRONIC INDUS-
TRIES.

XMTR REMOTE CONTROL

A control system for unattended
broadcast transmitters has been de-
signed and built in accordance with the

S

T = C
e
A e DT s

Bzt bty el it

recently announced FCC regulation.
The system consists of three separate
sections: a control panel for installa-
tion af the operator’s control panel,
comprising a telemeter indicator, a dial
telephone, and other controls; equip-
ment installed at the control point, con-
sisting of a number of audi-frequency
tone transmitters and receivers: and,
equipment installed at the remote
broadcast transmitter, consisting of
audio-frequency tone generators, selec-
tive amplifiers, telemetering, transmit-
ter, the control selector, and alarm
keying mechanism. The system is for
use with unattended transmitters.
Hammarlund Mig. Co., 460 West 34th
St., New York 1, NY-—TELE-TECH &
ELECTRONIC INDUSTRIES.
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RESONANCE INDICATOR

Model 80 resonance indicator is a new
type of measuring instrument that is in-
tended to correct the major deficiencies
in current commercial grid meters. The

unit measures the parallel-resonant fre-
qguency of circuits from below 10 MC to
above 1,000 MC. Signal generators and

a microammeter are used as accessories.’

The resonant frequency can be measured
to the accuracy of the frequency calibra-
tion of the associated signal source. With
laboratory-type signal generators, an
accuracy of %% can be achieved. Di-
mensions are 1-% in. dia. x 2-1 in. long;
exclusive of the two lengths of connec-
ting cable and the four probes used to
cover the range from 10 to 1,000 mecs.
Dynamic Electroniecs—New York, Inc.,
73-39 Woodhaven Blvd., Brooklyn 27,
N.Y—TELE-TECH & ELECTRONIC
INDUSTRIES

SELENIUM RECTIFIER

A new type of high-performance ac
to de regulated selenium rectifier, with
magnetic amplifier control, provides
closely-regulated de power for a variety

of electronic and electrical applications
that require a dc source, Regulation is
better than =1% from no load to full
load with +10% ac line variation. Re-
sponse is faster than 0.2 sec. under ex-
treme load conditions. Ripple is less than
1% R.M.S. DC output ratings: 1.2 to 30.0
vde and 25 to 40.0 amps. full load. AC
input: 115 v., single-phase, 60 cps. All
static components eliminate expendable
elements, such as vacuum tubes or other
moving parts. Inet, Inc., 8655 South Main
St., Los Angeles 3, Calif, —TELE-TECH
& ELECTRONIC INDUSTRIES.

LABORATORY PROVEN

FAIRCHILD

Developed in the Electronic Laboratories of the Fairchild Guided

Missiles Division, the Fairchild Transistor Dynamic Analyzer incor=
porates in o single instrument all features necessary for testing transistor charac-
teristics, During the past two years, this instrument has served as an essential
tool in the Fairchild Laboratories for designing transistor circuits for wse in
missile guidance systems.

The Analyzer provides accurate and complete plots of static and dynamic
characteristics of Transistors — point comtact and junction. Its principles are
basic, to meet fufure Transistor needs. Complete with all calibrating circuits
built in — only external equipment, a standard DC oscilloscope.

1 2 881 S8 '
- -.I=;§‘:.=-- -I-.“J
TYPICAL SCOPE PRESENTATIONS

Presents on the Scope: Alpha vs Emitter Current * Collector, Emitter and
Transfer Characteristics * Collector Characteristics in Grounded Emitter
Connection * Sweeping Technique Shows Up Anomalies * Complete
families of curves oblainable in 10 incremental steps for each 5 ranges.

ENGINE AND AIRPLANE CORPORATION
= FaIRCHILD'

Wyandanch, L. 1, N. Y.
Other Divisions: Aircraft Division, Hagerstown, Md. + Engine Division, Farmingdale, M. Y.
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New — Semiconductor Devices

GERMANIUM DIODE

The rectifying action of the N. U.
Union diode is performed by a small-
area junction rather than by a point
contact. The electrical junction connec-
tions, being rigid, do not depend on the
surrounding structure to maintain con-
tact. As the junction area is much
smaller than the corresponding area de-
signed for power rectification, the unit
exhibits rapid switching action and
good hf characteristics. The protective
plastic capsule is molded and thermo-
set after the dicde is fabricated. Shape
indicates polarity, and the RTMA color
code system cdesignates the type. Flex-
ible leads enable circuit connection by
soldering or other means.—National
Union Radio Corp.. Hatboro, Pa.—
TELE-TECH & ELECTRONIC INDUS-
TRIES

SWITCHING TRANSISTOR

Hermetically sealed Type T-1 tran-
sistor is designed for switching circuits
with large signals (over 1 ma). Maxi-
mum ratings are: V. —=—50 v, V. =—30
v, P, = 80mw, and P, — 25 mw. Body di-
mensions are 0187 x 0.337 x 0.285 in.
Also available is the Type T-2 for use in
circuits where a moderate power gain is
desired. Hydroaire, Inc., Burbank, Calif.
—TELE-TECH & ELECTRONIC IN-
DUSTRIES.

DIODES

Eight new high-conductance ger-
manium diodes are said to possess all
the advantages of regular subminiature
types and pass forward current minima
of 10 ma. and 20 ma. at +1 v. The new

types provide combinations of high peak
inverse voltage, high back resistance,
and low forward resistance. Glass-to-
metal seals prevent “creep” of the sup-
porting metal parts. No solder is used
in the structure. Component softening
below 300° C. has been avoided. As the
glags expands, the whisker expands a
like amount to maintain constant pres-
sure at the rectifying contact. Each unit
is temperature cycled and then tested

to assure that the operating temperature
is limited only by the characteristics of
the germanium itself. The glass en-
closures of these moisture proof units -
is approx. ¥ in. long and less than 1%
in, in diam. Semiconductor Sales Dept.,
Hughes Aircraft Co., Culver City, Calif.
—TELE-TECH & ELECTRONIC IN-
DUSTRIES.

TRANSISTORS

Type TI Nos. 200 and 201 germanium,
hermetically-sealed, n-p-n junction
transistors are triode units designed for
high-gain, low-level audio applications.
The electrical insulating coat of the
metal case prevents shorting circuit
components. Case and leads are sep-
arated by a glass~to-metal seal. The
base has three “in line” leads that are
15 in. long and 0.017 in. in diam. Base
maXx. dimensions are 0450 x 0235 x
¢.415 in. Average characteristics: col-
lector voltage, 5 v.; emitter current, 1
ma; base resistance, 150 ohms; emitter
resistance, 30 ohms; collector cut-off
current, 10 pa; collector capacitance 12
uufd; noise factor, 22 db; min. collector
resistance, No. 200, 0.2 megohms, No.
201, 04 megohms; min. current am-
plification factor, No. 200, 0.90, No. 201,
0.95. Texas Instruments, Inc., 6000
Lemmon Ave., Dallas 3, Texas.—TELE-
TECH & ELECTRONIC INDUSTRIES.

SOLID DELAY LINES

LFE fuzed-quartz, solid delay lines
are now available for video integration,
computer, and time marker applications.
The units can provide 1—3,000 usecs
delay time with a high degree of ac-

curacy. Frequency range specifications
are 5-100 MC. Spurious response is up
to 60 db. below the desired signal. Lab-
oratory for FElectronies, Inc., 75 Pitts
St., Boston 14, Mass.—TELE-TECH &
ELECTRONIC INDUSTRIES.

DELAY LINES

The first of a series of continuously
variable, distributed, constant delay
lines are designed to provide a continu-
ously variable time delay of 0 to 05
usecs with a rise time as low as 0.05
usecs at full delay. Now available are
internally -terminated delay lines of 500
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New — Delay Lines
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ohms nominal characteristic impedance.
Lines with impedance up to 1500 ohms
can he supplied on special order. The
lines measure 7% x 1% x 1 in—PCA
Electronics, Inc.,, 2180 Colorado Ave,,
Santa Monica, Calif—TELE-TECH &
ELECTRONIC INDUSTRIES.

DELAY CABLE

The flexible, Type HH-2500 delay
cable is built around a low-loss mag-
netic core. Attenuation for a delay of
one psec. is 06 db at 1 MC, 1.3 db at 4
MC, and 2.2 db at 6 MC, resulting in a
band width (3db down) of 8 MC. Pulse

i

e e 2
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i
i

rise time is 0.06 for a delay of one usec.
Columbia Technical Corp., 5 East 57th
St., New York 5, NNY—TELE-TECH &
ELECTRONIC INDUSTRIES.

PRECISION DELAY LINE

This lumped-constant type laboratory
delay line is variable in additive incre-
ments of 0.02 usecs. With a total maxi-
mum delay of 1.0 usecs measured at 1%
amplitude with a rise time of 0.05 usecs

at 10% and 90% amplitude, the charac-
teristic impedance is 50 ohms and the
maximum peak voltage is 500. The unit
is so constructed that each switch con- °
trols a step of 20 coils and 20 capacitors
(1% mica). Overall dimensions are 2
x 3 x 4% in—May Engineering Co.,
6055 Lankershim Blvd., N. Hollywood,
Calif.—TELE-TECH & ELECTRONIC
INDUSTRIES.
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You name it — we supply it. Most likely it’s
a standard number, for Clarostat’s outstanding
line provides the widest range of wire-wound

and carbon controls in meeting usual needs.

That means immediate delivery from factory
stock. And for single pieces or small lots, wanted
in a hurry, your local Clarostat distributor

carries a representative inventory.

But if your control requirements are extraordinary,

then Clarostat can design, tool-up and swing into
full-scale production on your spectals, in jig time.

Remember always that, from miniaturized carbon and
wire-wound controls, to standard-sized controls, and
again to all sorts of single and tandem units, shafts

and switches, broad and tight tolerances, any tapers and

WITH

taps, “You Can Stand Pat with Clarostat” for
your simple or difficult control needs.

Exceptional engineering, tool-designing and
manufacturing facilities second to none, are
standing by for you at Clarostat. Let us collab-
orate on your control requirements, here ot
“’Controls Headquarters"'.

LAROSTAT
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WASHINGTON
Yeas Letter

Latest Radic and Communications News Developments Summarized by TELE-TECH's Washington Bureau

TV SPEED-UP—Issuance of its revised city-by-city
priority list for the processing of television station ap-
plications by the FCC has meant an expediting of the
determination of new TV station authorizations. The
priority list breaks down station applications into two
groups. Group A comprises cities with no existing TV
service and Group B contains cities with one or more
stations. In both groups the greater population cities
rank first. Competitive applications will be handled by
hearings before examiners. The priority list is to be
revised every two months—the first revision will be
around the latter part of October.

FCC STARTS ON COLOER TV—September was a
significant milepost in the progress of color television.
Comments have been filed by the different segments of
the television industry on the proposed compatible color
specifications by the National Television System Com-
mittee. Comments on the NTSC’s specifications were
submitted by Sept. 8 and then in the latter part of the
month counter comments were filed. It is believed that
the F'CC’s rule making for color TV can be achieved
through the written statements of the industry, and any
hearings would be to a large extent pro forma. At such
hearings the major purpose will be to wrap up the loose
ends and to coordinate the industry’s views into a uni-
form plan.

TV PROBLEMS—The new ‘“babies” of television—
subscription, satellite, booster and community antenna
TV services—present a headache for the FCC in its
classification of these services into the category of either
common carrier or broadcasting. In its future blue-
printing of rules and standards the FCC is expected to
rely principally upon comments from the industry on
these services rather than the hearing procedure. Sub-
scription and community antenna TV services might
well be classified in the common carrier field along with
the public telephone and telegraph services since the
TV viewers would be paying rates for the use of the
video service. The satellite and booster method of dis-
tributing video programs is regarded as a broadcasting
operation. In the case of subscription and community
antenna television the FCC might place these services
in a new category for regulation in a sort of “never-
never” land of its jurisdiction.

WORLD PROGRESS—Improvement and standardiza-
tion of radio and electronic flight aids on the air routes
of the world is being achieved rapidly with the systems
installed being largely of the American-developed and
ICAOQ (International Civil Aviation Organization)-spon-
sored common system types of navigational aids. The
major installations are very high frequency omnidirec-
tional radio range (VOR) and instrument landing sys-
tems (ILS). All schedules U.S. international airlines
and a large number of foreign airlines are utilizing the
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VOR and ILS standardized equipment. By the end of
1953 it is planned that more than 100 ILS systems will
be installed or definitely committed at international air-
ports throughout the world. VOR last year was ex-
panded all over the free world with nearly two score of
installations and in Canada with 50.

DEFENSE PRODUCTION—More than $7 billion has
been allotted for procurement of military electronics
communications equipment during the government’s
1954 fiscal year which ends next June 30. This total of
over $7.1 billion is composed of more than $6.5 billion
in unexpended funds authorized for the Defense Depart-
ment in previous years plus approximately $644 million
in new obligational authority for the current fiscal year.
The Army Signal Corps in new funds had $138.8 million
and the Navy $103.5 million. The Air Force received
$318 million in new funds for electronic-communications
equipment. TELE-TECH learned from the Budget
Bureau that the reduction in new obligational authority
for the current 1954 fiscal yvear should result in a basis
for lower spending in future years since it means a
reduction in spending commitments during the current
fiscal year which will have to be met in later years.

OFFICE OF DEFENSE MOBILIZATION has ap-
pointed Washington attorney William A. Porter as
Assistant Director for Telecommunications, He will
assume the duties formerly handled by Haraden Pratt,
Telecommunications Advisor to the President, and re-
cently transferred to ODM by executive order. The
Assistant Director will be responsible for coordinating
in the executive branch of government the development
of telecommunications policies, as well as plans and
programs designed to assure maximum security. He will
also coordinate the assignment of radio frequencies to
government agencies through his direction of the Inter-
department Radio Advisory Committee. (See “Congress
and the Spectrum Grabbers” on page 73 of this issue.)

LEGISLATION—Little of specific interest to the com-
munications field went on the statute books during the
first session of the 83rd Congress, but the 1954 session
could well be a most important one. One item of interest
was the introduction of a measure on the last day of
the session. Tt is a “bill to raise questions rather than
provide answers,” which could lead to exploration of
the whole field of government telecommunications
policy. The bill, introduced by Charles A. Wolverton,
Chairman of the House Interstate & Foreign Commerce
Committee, would set up a Telecommunications Policy
Committee, consisting of representatives of various
federal departments.

ROLAND C. DAVIES
Washington, Editor

National Press Building
Washington, D. C.
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Tidewater Virginia’s Powerful UHF Station

o

chooses EP cameras
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for Flexibility and Performance

i

B Focus of nationwide attention is NBC's
new UHF outlet at Hampton, Va., which
blankets the rich Norfolk market. With a test
pattern on the air in advance of Fall net-
work programming, UHF converters sold at
over 1,000 per day in this area.

“For our local programs, which come from
both our studio and surrounding towns,” says
WVEC president Thomas P. Chisman, “we
_ had to pick cameras for flexible, portable use. We chose two General
= Precision camera chains, with remote control of iris, lens change and
I focus. We can take these GPL’s in and out of a field truck easily, and
in the field the remote controls are especially useful. In our film studio
o8 we're using two GPL Projectors.”

: WVEC-TV picks GPL for portable flexibility. Networks pick the same
cameras for sheer quality. New or existing stations can have both, with
GPL equipment, covering every requirement from cameras to transmitters.

Write for data, and compare.

BRT SR S
PR SRR THRCUU SR

i . \

Proa

;,,

AN S o L

During studio construction, station president

Chisman and chief engineer William C. King, Jr., examine GPL
camera, “Heat, dust and dirt really gave this camera a beating,”
says King, “but it never showed it."

==seneral Precision Laboratory===——

I ¥ CORPORATETD
d b
PLEASANTVILLE NEW YORK , Cable address: Prelo

Export Department:
13 East 40th St., New York City
Cable address: Arlab

Camera Chains ® Film Chains < Field and Studio Equipment * Theatre TV Equipment ¢ GPL-Continental Transmitters’
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American

meucans

25th yeor 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.

D 33
BROADCAST
D 22 P.A.

DR 330
{ BROADCAST
| DR 332 P.A,

Ri2eaN & DYEAMIC
CARDIOIR =

Wrlie for Fres Latalog 44

MICROPHONE CO.
370 S. FAIR OAKS AVE., PASADENA 1, CALIF.
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PC CONTROLS

Two new controls for use in printed
circuit applications, Types U70 and U45,
have each blade-type terminal recessed
in a notch in their Bakelite bases. Also,

they save mounting space on the printed
circuit panel because their terminals are
placed in close to the mounting housing,
Adequate clearance for circuit paths is
provided by the ample space between
the terminals. Both controls are avail-
able in % in. and 1%{¢ in. diameters,
Chicago Telephone Supply Corp., Elk-
hart, Indiana.—TELE-TECH & ELEC-
TRONIC INDUSTRIES

CROSSBAR SWITCH

A new type of crossbar switch for
multiple-switching audio and video
circuits, computer systems, etc., is
available with 4 or 10 link levels, and
either 10 or 25 line levels. Each cir-
cuit can have up to 3 conductors. Trans-
mission is achieved at frequencies as
high as 70 MC. Bridging capacitance
between adjacent conductors is 15 yyu.
Crosstalk level between two circuits
with common ground, and adjacent in
line and link levels, is down more than
65 db at 10 MC. The switch functions
by the action of eleciromagnets. Any
number of connections, up to the max.
number of line circuits, can be made to
one link circuit by operation of any of
the line hold magnets. Each electro-
magnet requires 200 amp turns, equiva-
lent to 25 w., and will dissipate 3 w.

operation at 12, 24, or 48 v. Control can
be by manually-operated keys, auto-
matic control circuits, or by dialed im-
pulses. James Cunningham, Son & Co.,
13 Canal St., Rochester 8, N.Y.—TELE-
TECH & ELECTEONIC INLUSTRIES

UHF FRONT END

The new UHF TV reception front-end
assembly shown will tune all channels
from 14 to 83 in a continuous 180° sweep
of its single tuning shaft and can be
used with any i-f strip capable of re-
ceiving output frequencies of 41.25 MC
sound, and 45.75 MC video. Main com-
ponents are an r-f preselector, oscillator,
crystal-mixer, and i-f coil. The prese-
lector is double tuned. The oscillator
range is 504-953 MC; normal operating

e

frequency being 43.5 MC above the in-
coming signal. Antenna input imped-
ance is 300 ohms, balanced. The unit is
available in either clock-wise or
counter-clockwise tuning-shaft rotation.
Noise figure; 13-16 db (18 db max.); r-f
band width, 15-30 MC across the band;
i-f rejection, not less than 60 db; gain,
0.3 -0.5 across the band when measured
to i-f grid through a 5 MC band width
i-f circuit with a 6 db loss pad at the
antenna input. P. R. Mallory & Co.,
Inc., 3029 E. Washington St., Indiana-
polis 6, Ind—TELE-TECH & ELEC-
TRONIC INDUSTRIES

OSCILLOSCOPE

The new 5-inch cathode ray oscillo-
scope Model 665 has a frequency range
from 0.5 cps to 700 ke, down to 3 db. It
has excellent stability, no drift, less than

19, tilt, and less than 2% overshoot.
Accelerating potential is 1,775 v.; power
consumption, 35 w. Square wave re-
sponse is flat from 60 cps to 100 xc. A
dual fuse is provided so that the B-plus
line is entirely fused. The scope was de-
signed with push-pull amplifiers with a
vertical sensitivity of 0.020 millivolts per
inch. Horizontal sensitivity is 0.030 milli-
volts per inch, Vertical input impedance
is 15 puf, 2.2 megohms; horizontal im-
pedance, 52 yuf, 0.10 megohms. Hickok
Electrical Instrument Co., 10606 Dupont
Ave., Cleveland 8, Ohio.—TELE-TECH
& ELECTRONIC INDUSTRIES

CONTACTS AND BRUSHES

Stackpole silver graphite contacts and
brushes, available in sizes from ¥g in.
diam. and upward, can be supplied with
pure silver for easy spot welding or
brazing directly to supporting arms or
springs. They can also be furnished with
copper backing, integral rivet, or other
device to meet almost any mounting re-
quirement. Standard grades range from
5% to 809 graphite. Stackpole Carbon
Co., St. Mary's Pa.—TELE-TECH &
ELECTRONIC INDUSTRIES
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QUALITY-CONTROLLED

COAXIAL GABLES

Whatever your field of application ... whatever your trans-
mission line requirement ... Federal is ready to serve you.
If the cable you need doesn’t exist, Federal will cooperate
with you in developing and producing it in any quantity!
Federal offers you one of the nation’s most diverse stocks
of RG type cables —including the Federal-developed low-
temperature, non-contaminating thermoplastic jacket.
Quality-controlied throughout the entire manufacturing
process, Federal cables bring frustworthy transmission to
every electronic application . . . plus top flexibility and
superior resistance to abrasion, weathering and corrosion.
Before you specify cable—or complete cable assemblies
—for any general or military application, get the facts and
figures from Federal. We have the answer or we can get it!

FEDERAL HAS A NEW CABLE CATALOGUE

This new 28-page buying guide contains
a world of up-to-date information on
Federal’s quality-controlled cables, plus
numerous useful tables and diagrams. For
your free copy, write to Federal today,

Dept. D-7686.

EXPERIMENTAL EQUIP-
MENT AND SPECIAL TYPES

Manufacturer of America’s most complete line of solid dielectric cables

Federal Telephone and Radio Company

SELENIUM-INTELIN DEPARTMENT + 100 KINGSLAND ROAD, CLIFTON, N. J.

{n Canada: Federal Electric Manufaeturing Company, Lid., Montreal, P. Q.
£xport Ristributars; {nternatienal $tandard Electric Corp., 67 Broad $t., N. Y.
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H-16 CHECKS |
the CHECKER I

A Rc Type H-16

STANDARD
COURSE-CHECKER

For Omni Signal Generators

® This newly developed in-
strument is a means for check-
ing precisely the phase-accu-
racy of the modulation on
VOR (Omnirange) Signal
Generators. Now that the use
of omnirange receivers and
signal generators is so wide-
spread, it is necessary to have
a2 means of measuring the
phase differences between the
30 cps envelope of the 9960
+ 480 cps reference modula-
tion, and of the 30 cps variable
modulation when that differ-
ence is required to be 0, 15,
180 or 195 degrees.

m An important feature of the
H-16 is a built-in self-checking
circuit to insure .1 degree ac-
curacy. Errors may be read
directly on a 3-inch meter,
calibrated to read + 4 degrees.

Write for detailed specifications

Dependable Alrborne
Electronic Equipment
Since 1928

Aircraft Radio Corporation

NEW JERSEY

BOONTON

122

CUES for BROADCASTERS

(Continved from page 93)

tors. The 15 watt resistors are pre-
ferred as they can be mounted di-
rectly to the jacks. The pads are
5 db, 10 db, 20 db and 40db and may
be made up in 500 and 600 ohm im-
pedances. Values for both are shown

below.
The jacks are labled “5 db In,”
“5 db Out,” “10 db In,” “10 db Out,”

20 db In,” “20 db Out,” “40 db In,”

“40 db Out.” Each pad is wired to
the tips of its pair of jacks. The nor-
mal springs of “5 db Out” are wired
to normal springs of “10 db In.” The
normal springs of “10 db Out” are
wired to normal springs of “20 db
In.” The normal springs of “20 db
Out” are wired to normal springs of
“40 db In.” This wiring gives a total
loss of 75 db from “5 db In” to “40
db Out.” Any value of attenuation
in 5 db steps may be obtained from
5 to 75 db. Use of shielded patch
cords is recommended.

Loss Patch Patch Between Patch
db In Qut
5 5 in 5 Qut
10 10 tn 10 Out
15 51In 10 Out
20 20 In 20 Out
25 51n 5 Out—20 In 20 Qut
30 10 In 20 Qut
35 5 In 20 Qut
40 40 In 40 Out
45 51In 5 Qut—40 In 40 Out
50 10 In 10 Out—40 In 40 Out
55 51n 10 Out—40 In 40 Out
60 20 In 40 Out
65 51In 5 Out—20 In 40 Out
70 10 In 40 Ovt
75 51In 40 Out

Economical Secondary Oscillator

D. V. R. DRENNER, Engineer,
KGGF, Coffeyville, Kansas

HILE most broadcasters have
laboratory, or quazi-laboratory
model audio oscillator, we here at
KGGF have found one of the low
priced kit models a useful adjunct

for trouble shooting on audio
equipment. Our oscillator and asso-
ciated attenuator panel are usually
at the transmitter site, and the kit
model, and an inexpensive attenua-
tor, are kept at the studio,

The attenuator panel is a simple
2% x 4 x 4 in. box, with input and
output jacks, and plug-in attenua-
tors manufactured from 5% toler-
ance resistors mounted in 4 prong
tube bases. Since one side of the os-
cillator and, in our case, one side of
the console input, are grounded,
simple T networks are used.

This gives us a secondary oscilla-
tor source of guite good sine wave
output, (we found the max. distor-~
tion to be only 0.65% at 200 cycles)
with some wvariable matching at-
tenuation, at a very moderate cost.

Making Graph Paper

ELTON B. CHICK, Chief Engineer,
WQXI, Atlanta, Ga.

F you are caught with a need for

semi-log graph paper and none
is available, (such as when making
an audio proof at 4:00 AM,) try
making your own! An easy way is
to use a slide rule scale and an
ordinary ruler,

Use the three cycle scale (cube
scale K) for marking divisions for
three cycle paper. Four cycle paper
can be made by marking off another
cycle, Use a ruler for the linear scale,
1 inch make a nice graph and pro-
vides about thirty divisions on stand-
ard 8% by 11 in. paper. A Pickett
model 902 slide was used and the
homemade graph paper closely re-
sembled the Post semi-logarithmetic,
three cycle paper no. 558.

3009/,
b

i

o

ABC engineer Robt. Whitnah {r} supervises adjustment of power fransformers by @Iec!t{:igm te be

POWER INCREASE FOR WBKB

vsed in conjunction with Station WBKB’s {Chicuge) 3009 power inecrease put inte effect Sept. 18
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offers you all this
valuable new information

.. . and it doesn’t cost you a cent!

LS iy e

* Cawmn Wisasn ALspenond

- Bwoording eegreens Booadressing
# Tomy Wikkes Catrrg Tapt E
+ Chtage By Dy

from Audio’s International Sound Recording Contest

Here’s a wealth of new ideas on how to
use tape and disc recordings to achieve
greater economy and efficiency in radio,
TV and sound studio operation.

With reference to these articles, one of
the contest judges commented as follows:
“I have never received so much informa-
tion which was new and exciting in such a

Each year, Audio Record brings you a
complete, up-to-date listing of all makes
and models of tape recording machines
—with conveniently arranged price and
performance data. This directory issue,

DIUS many ©

[ I L]
' %

intfaract #n tha conno
reresy 1o rne sovnag

w Bt Aayr Marer

D

short time in all of my years in the busi-
ness.” And another judge stated that “the
information and descriptions of recording
operations conducted in small radie sta-
tions and recording studios throughout
the country has been quite an education.”

Contest winners include entries from 11
different States, as well as from Canada

and Switzerland. The 20 best articles,
which were awarded cash prizes totaling
$1400, will be published in the pages of
Audio Record. The information thus made
available to the industry will be of real
value to sound recordists everywhere,

published in September, 15 the most com-
plete and authoritative compilation of
tape recorder information available to the
industry. Over 75,000 copies of the last
issue were distributed. C '

= IT’"S YOURS FOR THE ASKING

Audio Record keeps you well informed on all the latest trends
and technical developments in all phases of tape and disc
recording. It is not an advertising publication and its sole pur-
pose is to render a needed and useful service to the industry.
Audio Record, published § times a year, is currently dis-
tributed free of charge to a request mailing list of about
35,000 sound recordists in broadcasting stations, recording
studios, schools and colleges throughout the country.

A letter or post card will add your name to the Audio Record
mailing list. And if you would like to have others in your
organization read it also, send their names along, too. Just
write to Audio Devices, Inc., using the Dept. No. listed below.
All requests addressed to this Dept. will be started with the
July-Aug., 1953 issue, so you will be sure to get all the prize-
winning articles, as well as the 1953 Tape Recorder Directory
Issue.

AUDIO DEVICES, Inc.

Deptr. AR-4, 444 Madison Ave., New York, N. Y.
Export Dept.: 13 East 40th St., New York 16, N. Y, Cables "‘ARLAB"
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STUDIO EQUIPMENT

Three new equipment units, a film-
editing unit, a dual-disc slide projector,
and a large-screen projection TV sys-
tem are now available to improve TV
station studio-programing. The editing
equipment includes film splicers, re-
winds, viewers, measuring machines,
editing tables, film or slide storage
cabinets, reels, cans, film polishers, and
cleaner. The new RCA Type TB-3A

L

- carbon-

slide projector enables uninterrupted
presentation of either glass or card-

. . . M board mounted 2 in. uare slides.
8 sizes to meet circuit requirements Push button  controls enable remote
. o re operation from the audio-~video console.
of high stability, accuracy & low cost The slide unit has a 150-watt lamp,

two 5-inch. lenses, and two slide turrets

. .. . that are operated by individual motors.
Electra carbon coat resistors provide the precision, stability and dccuracy to meet a b s

variety of applications and requirements in advanced electronic circuits. Electra offers The RC.A Type PT-100, laljge—scre'en,
the benefits of low voltage coefficient, low capacitive and inductive characteristics in TV projector overcomes audience view
high frequency applications, in addition to small physical size and economy. obstruction and enables the program
to be followed during set and scene
changes. Broadcast Equipment Sect.,
, ) 0 Radio Corp. of America, Camden 2,
ACCURADCY—il'% is standard but resistance value tolerances of +=2%, +5% N. J._TELE-TECH & ELECTRONIC
and iIO/D are available. INDUSTRIES.

ECONCMY — When the advantages of stability, dccuracy and small physical size
are considered, Electra resistors are your most economical buy.

STABILITY — regardless of resistance tolerance all Electra deposited carbon resis-
tors are equally high in stability.

NEW VEST BATTERY

M:li::m Resist. ¥ DIMENSIONS
PART NUMBER  (Waitage | vonege | Range Tength A | Dia. B
4 Q1 " “
DC-Ya 125 250 250K Q /32 5/64
DC-Y% .25 300 50 17327 3732
- 1 Megs
DC-'4 ] 500 6 (2 13/16" 11/64"
T 5 Megs
A DC-%eA 5 B0 |30 19/32% | 11/764"
2.2 Megs
| b DC-4B .5 500 0 11/16” 15764
5 Meqgs
DC-%C .5 350 20 15/32" 11764
1.1 Megs
8 C
DC 1 500 it 15/16" 9/32"
10 Megs
DC-2 2 750 1002 21/16" 9/32”’1
| 50 Megs

* Lead Length C--Lengths of leads for all resistors shown
above are 12 inches.
Hermetically Sealed Resistors Are Available in 6 Sizes From 4 Watt to 2 Watts.

Soldier operotes handset radio while wearing

Write for Bulletin E-4 for complete informa- new U. 5. Army Signal Corps (Ft. Monmouth,
/ tion—address N.L) experimental vest. Latter has been de-
m signed to keep radio batteries warm and func-
tioning normally in sub-zero temperatures, Vest

W . is flexible, weighs about 3 1bs. and holds 117

‘ u r b o “ - c o u' Manufacturing Co. pencil-type dry cells, Wire network intercon-
. . e nects batteries to form capacity equivalent of

PRECISION RESISTORS Resistor Division regularly used type. Munu!ucmreg by 8. F.

2537 Madison Kansas City, Mo. Goodrich & Co., synthetic rubber employed per-

mits batferies fo breathe but not dry out.
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-{ 1000-hour TR Tube?"g?%_

New Sylvania ’*«&

[
.

1B63B

‘/lvania ,

06

. . . the most important advance in
TR Tube design in the past 4 years

Sylvania engineers are engaged in a continuing
program to provide increased dependability and
longer life to their electronic tubes . . . for both
commercial and civilian applications.

One of the most important results of this program
is the recent development of the cermet ignitor
electrode. This new electrode is capable of with-
standing extremely high temperatures for long

HTING - RADIO - ELECTRONICS - TELEVISION

In Canada: Syivania Electric (Canada) Lid,
University Tower Bidg.
St, Catherine St., Montreal, P, Q.

TELE-TECH & ELECTRONIC INDUSTRIES ¢ October 1953

periods of time, thus making possible Sylvania’s
1000-hour tube, the 1B63B.

This new ignitor is an important step forward in
TR Tube design . . . one more reason why it pays
to specify SYLVANIA!

For further information concerning the full line of
Sylvania TR and ATR Tubes, |
simply mail the coupon.

I
I
|
1
|
I
|
|
[
i
i
I
|
I
]

Sylvania Eleciric Producis Inc, .
Dept. 3E-3010, 1740 Broadway | |
New York 19, N. Y. R el

FooNa
+

Please send me further data on Sylvanid’s improved
1BB3B Tube. Also new descriptive folder showing the
full line of TR and ATR Tubes.

Name

Street.

o
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PRINTED CIRCUIT

EBY ™ o

7 pin miniature for printed circuit use—the first of a

series of high quality sockets for this service—by EBY

FEATURING

1. Keyed mounting to assure speedy, accurate assembly.

2. Snap action contacts fit snugly in chassis and hold socket
in place for subsequent operations.

3. Spoke-type (non-rotating) center ground permits positive
grounding of any or all contacts as specified.— also pro-
vided with long strap for grounding tube shield.

4. Available in low-loss or general purpose phenolic.

5. Contacts of standard miniature type design, with two
" lengths of tail—long for top side soldering.

Write for complete details, and samples.

Need an Eby catalog?
Just ask for one.

HUGH H. INC.

4704 Stenton Ave., Phila. 44, Pa.

TWIN TRIODE

A new high-perveance, high-plate-~
digsipation, twin power triode, Type
6336, is announced for voltage regula-
tion. Used as a series tube, the unit will
“pass” a min, of 150 ma per section at

40 v de E,., and the same current at
200 v. de E;. using a grid bias of -60
v. The tube has a hard glass envelope
and an 8-pin butt stem with pin con-
nections the same as Chatham Types
6ASTG and 6080. Height is 4.75 in. max.
and bulb diam. is 2.07 in. Max. EF is
6.3 v, 5 amps max. Bulb temperature
max. is 250° C. Mu is 2.7; Gm is 11,000
micromhos; Rp is 250 ohms. Life 1,000
hrs. min. Chatham Electronics Corp..
Livingston, N. J—TELE-TECH &
ELECTRONIC INDUSTRIES.

RECEIVING TUBES

Types GL-6111 and GL-6112 submin-
iature receiving tubes have been added
to the “Five Star” line. GL-6111 is a
medium-u twin triode for general pur-
pose amplifier applications which also
can be used as a combined oscillator
and mixer hf circuits. Bach section has
an individual cathode, and is electrically
independent. In use as a class Al ampli-
fier, each section has the {following
characteristics and typical operations
conditions: plate voltage, 100 v.; cathode
bias resistor, 220 ohms; amplifications
factor, 20, plate resistance, 4000 ohms;
transconductance, 500 micromhos. The
GL-6112 is a high-u twin triode for use
as a voltage amplifier or phase inverter
that can he employed at relatively low
signal levels, With 100 v. on the plate,
the tube has a maximum noise output
voltage of 0.025 v.—General Electric
Tube Dept., Schenectady 5, N.Y.—
TELE-TECH & ELECTRONIC INDUS-
TRIES

Coming Soon

The complete report on

“Industrial Application of
Electronic Equipment in the
Automotive Industry’
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class || insulation
by National
Vulecanized

Fibre Co.

used by Pennsylvania

Transformer Co. to build

Pennsytania  Closs H
transformer cail, dry fype
showing msvlating barriers
ond oxial spacers of Phenolite sili-
sone-fiberglas laminate,

new, safe, and reliable Sealed

Dry Type Transformers

Using Class H insulation (Phenolite silicone-fiberglas
laminate), the Pennsylvania Transformer Company (a
McGraw Electric Co. Divisicn) builds Sealed Dry Type
Transformers having many superior and sale operation fea-
tures. The Class H Tnsulation eliminates the hazards of fire
and explosion, permits up to 50 per cent weight reduction,
makes possible efhicient operation in humid atmosphere,
reduces maintenance, allows operation at high tempera-
tures, and permits frequent overloads. The coil barriers
are made from 1/32 inch silicone shects bonded with
silicone rubber. The sheets are rolled directly onto the

lathe during the coil winding operation, saving the high

:""'ﬂfhﬂﬂl'l wlﬁ‘lsl'ands« leavy water ihower Tﬁa |g1s.ulqhun ra-susf- ;
‘ance mmmned at |nﬁn‘lt~,~ megohms during the entire two-hour-

cost of a mandrel. Ideal for station auxiliary, unit sub-
station and network service, these Sealed Dry Type
Transformers are an outstanding example ol National
cooperative engineering and research. Perhaps you have
an insulating problem where National Vulcanized Fibre
Company can give you real help in solving your particular
problem . . . economically. Write us—our engineering
service 1s immediately available.

National laminated plastics
nationally known—nationally acceptea

Class-H insulation vesists fire c:nrl cnmhushqn The heat of 1he
50007°F. Oxygen!ﬁ.oetylene torch, applied for the same. inter-
vol, burned through the 2-inch steel plate, yet mareiy melted
‘some of ﬁse glass fahrin in the barrier,

Offices in
HA'rlouAl. vuunmzsn FIBRE COMPANY AR
Wilmington, Delaware Cities

Since 1873
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STABILITY!
ACCURACY!
PRECISION!

Carefully crafted for matchless
\ performance, Silicohm and Dalohm =
resistors are designed and made }
i to survive the most severe en-
vironmental, shock and vi
bration conditions.

Miniature Wire Wound
POWER RESISTORS

Complete welded construction
from terminal to terminal. Tem-
perature coefficient 0.00002/ deg.
C. Ranges from 0.1 Ohm to 55,000

Ohms, depending on Type, Toler- -
ance 0.00%, 0.1%, 0.25%, 0.5%,

1%, 3%, 5%.

RH TYPE — Available
in 25, 50 and 250 watt sizes.
Silicone sealed in die-cast,
black anodized radiator finned
housing for maximum heat
dissipation.

RS TYPE — Available in 2
watt, 5 watt, and 10 watt sizes.
Silicone sealed offering maxi-
mum resistance to abrasion,
high thermal conductivity and
high di-electric strength.

DRLOHM

DEPOSITED
CARBON RESISTORS

Dalohm precision deposited carbon
" resistors offer the best in accuracy,
| stability, dependable performance
and economy. Awvailable in Y% watt,
| 1 watt and 2 watt sizes.

PRODUCTS'

DALE PRODUCTS, we—

128

MULTI-TURN DIAL

For multi-turn control applications,
the Microdual Type 57-360 counting dial
permits an unlimited number of 360°

rotations. Up to 20 revolutions of the
operating shaft are marked on the inset
counting dial. Main dial shows 200 divi-
sions. This in combinations with the
turn counting dial enables positioning
to 1 in 4000 divisions, Effective scale
length is 7.8 in., each small division rep-
resenting 5.4 minutes of arc. Resetting
accuracy is better than 2.7 minutes. Ap-
plications include control of variable
capacitors. inductances and potentiome-
ters.—Transradio Ltd., 138A Cromwell
Rd., London S.W. 7, England —TELE-
TECH & ELECTRONIC INDUSTRIES

METER-RELAY

The Model 265 non-indicating meter-
relay has a balanced movement, self-
locking contacts, and a sensitivity as
high as 0.2 pa. Its metal can is fur-
nished with either an octal plug con-
nector or a sealed header. Its jeweled
movement is shock mounted. Sensitivity
ranges are from 0.2 pa to 50 amps. or
0.0 3 mv. to 500 v. Calibrated in milli-

i

volts and with bimetal compensation,
the unit gives accurate control of tem-
perature or safety alarm when used
with standard thermocouples. Assembly
Products, Inc. Main at Bell St,, Chagrin
Falls, Ohio.—TELE-TECH & ELEC-
TRONIC INDUSTRIES.

FOOTAGE COUNTER

The dual model F&B counts the foot-
age of either 16mm or 35mm film, or
both, by means of a selector switch, A
monitor light indicates the counter in
operation. Another selector switches the
unit to either “Sync” or the “Line” po-

sition. In the former position, the selec-
tor by-passes other switches and inter-
locks with the synchronous power
supplied by a projector or a dubber. In
the latter position, the unit is started
and stopped manually by an ‘“on-off”
switch. A 110 v., 60 cps sync line recep-
tacle enables connection with a minute
and seconds counter, cueing signal,
reading light, or other accessory.—Flor-
man & Babb, 70 West 45th St., New
York 36, NY.~TELE-TECH & ELEC-
TRONIC INDUSTRIES

VARIABLE RECORDER

A new instrument records three
variables in sequence at 20 different
points. The unit can measure any
physical quantity of such wvariables as
current, power, strain, humidity, liquid
flow or level, speed and displacement.
Its switching unit can be set to record
from one to three variables, and adapted
to record as many as 60 in approx. two
minutes. Indentifying symbols are auto-
matically printed as measured values
are recorded. Though the instrument
can be used to check electrical and air

~ T
conditioning systems, it is presently
being used with pick-up probes to
measure skin temperature, air tem-
perature, and air velocity. Hastings
Instrument Co., Inc., Hampton, Va.
—TELE-TECH & ELECTRONIC IN-
DUSTRIES.

COUNTING DEVICE

The “Mark-N-Count” (patents pend-
ing) which performs these operations si-
multaneously, is a 2 1b. portable device
which consists of a standard solenoid-
type, four-digit, 100 v. ac, or 6 v. dc,
counter; a pencil holder with a built-in
microswitch, which operates the sole-
noid; and a standard pencil which can
be removed to accommodate a different
color or kind of lead or used as an
eraser. A made-to-order rubber stamp
is also available which can be used to
stamp prices or dates. An audible sound
registers each mark in the mind of the
user. The counter is operated by a zero-

S
e

i
e

reset knob. The “Mark-N-Count” can
be used on any support that has a 110
v. plug receptacle—May Engineering
Co., 6055 Lankershim Blvd., N. Holly-
wood, Calif—TELE-TECH & ELEC-
TRONIC INDUSTRIES
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(Left)
Model AJ

Bushing Mounting

(Right)
Model AJS

Serve Mounting

JS@ NA.—-‘ .

-

¥

|
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e Ll
THREAD!+ 0005,
17437 DIA
NEF-2 _

o

CONDENSED SPECIFICATIONS

Number of turns

Power rating

Coil fength

Mechanical rotation
Electrical rotation
Resistance ranges
Resistance tolerance
Linearity tolerances:
All values
5000 ohms and above
Below 5000 ohms
Starting torque
et weight

10

2 watts

18"

3600° -+ 12° —g°
3600° ++ 12° —(°
100 ohms to 50,000 ohms
+ 5.0%

+ 0.5% (standard)
+0.1%

+ 0.25%

0.75 oz. in.

1.0 o1

A N R YT R e R R R R N N R R N R A R R R RN N R R NN R RN RN RN RR NN RN R RN R R RN

All units have these important features . . .

SMALL SIZE—LIGHT WEIGHT: All AJ Models
are enly %" in diameter {small as a penny)
1% long—weigh 1.0 oz. They require a

unit. The 18" slide wire gives a resolution
of 1/3000 in a 100 ohm unit—1/6500 in a
50,000 ohm unit!

-
minimum of valuable panel spauce!

HIGH PRECISION—CIRCUIT SIMPLICITY: On
many applications an AJ Series will replace
two conventional potentiometers, providing
both wide range and fine adjustment in one

RELIABILITY: The AJ models are rugged
and simple—built to close tolerances with
careful quality control. Their perfermance
and reliability refiect the usuval high stand-
ards of Helipot quality.

Advanced Construction

Por light weight, unusual compactness, high accuracy and resolution, coupled

with utmost reliability, investigate the AJ series. ..

b All types have bearings at each end of the shaft to assure precise alignment
and linearity at all times.

p Either single or double shaft extensions can be provided to meet individual
ne%ds ...also, ball or sleeve bearings, special shaft lengths, flats, screwdriver
slots, etc.

b By means of a unique Helipot welding technique, tap connections can be
made to only onE turn of the resistance winding, and can be provided at
virtually any desired point on the resistance element.

b New improved terminals are rigidly anchored in place to prevent twisting
and coil failures due to fatigue. These anchor-locked terminals are used
both at the taps and at the coil ends.

Meet Rigid H@E!D[ii Standards

Helipot—world’s largest manufacturer of precision potentiometers—
has built an enviable reputation for its high design and construction stand-
ards, and the AJ models meet these standards in every way.

The resistance elements are made of precision-drawn alloys, accurately
wound by special machines on a heat-dissipating copper core,

Each coil is individually tested, then permanently alchored in grooves
precision-machined into the case. Slider contacts are of long-lived Paliney
alloy for low contact resistance and low thermal e.m.f... and all terminals
are silver plated and insulated from ground to pass 1,000 volt breakdown test.

In spite of light weight and compuact design, all AJ models are built throughout
for long life and rugged service. Potentiometer life varies with each application, of
course, depending upon rotation speed, temperature, atmospheric dust, etc. But laboratory
tests show that under proper conditions, all of the AJ series have a life expectancy in
excess of one million cycles each!

Get full defails from your nearest Helipol represeniative—-o; write for Dafa File 1003

THE HE“DM CORPORATION

A subsidiary of Beckman Instruments, Inc.

SOUTH PASADENA, CALIFORNIA
Field Offices: Boston, Rochester, New York, Philadelphia, Cleveland, Detroit, &hicago, St Louis, Los Angeles,
Seattle, Dallas, High Point, N. C. and Fort Myers, Florida, In Canada: I, 8. Root, Toronto.
Export Agents: Frathom Co., New York 36. New York.
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Control pane!l for installation
at the studio end.

HAMMARLUND
REMOTE CONTROL
& METERING

Control equipment for instal-
lation af the studio end.

For
Unattended
Broadcast
Transmitters!

Economical, dependable system...
Needs only a single telephone circuit!

Substantial reductions in operating costs can be made by tak-
ing advantage of the recent authorization by the FCC to permit
remote control of AM and FM broadcast transmitters. FCC
regulations for this mode of operation stipulate that complete
and continuous control of remotely situated transmitters must
be maintained at all times. It 1s desirable, also, to obtain highly
dependable equipment having a reasonable first cost and low
operating expense. Hammarlund equipment offers distinctive
advantages in all these respects.

Included in the Hammarlund remote control and metering
system are the following basic features that are vital to efficient
and economical remote transmitter operations:

1. Only a single telephone circuit 1s required. May be
operated over VHF or microwave. No DC circuit is used.

2, Full control of up to nine separate circuits.

3. Telemetering of nine separate electrical quantities.

4. Up to four emergency alarm indications.

5. Fail-safe operations assured at all times.

In most cases, this equipment will pay for itself through savings
effected in operating costs in less than a year.

Write to The Hammarlund Manufacturing Company for full
details about this equipment.

W HAMMARLYMN D

The Hammarlund Manufacturing Co., Inc.

460 W. 34ih Street, New York 1, N. Y.

130

www americanradiohistorv com

TELE-TECH &

ATTENUATORS

Series 820 and 830 vertical lever type
attenuators have a special front-slot
baffle plate which prevents extraneous
matter from interfering with opera-

tion; and a two-piece shield protects
the resistor strips, switch rotor mech-
anism, and contacts. As the switch
rotor is not attached to the lever, it
can be moved by remote control with-
out disturbing the pressure of its
equalized positive contact. To insure
low contact resistance, silver alloy is
used for the contacts, collector rings,
and switch rotor. Resistor accuracy is
+5.0%. Controls have a flat frequency
response of 30 ke. Eleven units can be
mounted on a standard 5% x 19 in,
panel. The Daven Co., Dept LTA, 191
Central Ave,, Newark, N. J—TELE-
TECH & ELECTRONIC INDUSTRIES

SERVO CONTROL

The “Servo,” a new control for the
displacement and acceleration level of
shaker tables, maintains displacement on
acceleration amplitudes well within Jan

or MIL limit specifications without the
constant attention of an operator. It
gives constant automatic control of con-
stant acceleration or displacement
sweeps over the low alternator range,
Also, it controls acceleration sweeps
subject to power limitations over ranges
above 125 cps with a single setting of
the power factor correction. Manual op-
eration is possible without disengaging
or detaching the drive. The unit is in-
tended to be used with a signal monitor
and a frequency cycler. The force output
ranges from 25 to 12,500 lbs., A shaker
system consists of a console, power sup-
ply, and table—The Calidyne Co., Win-
chester, Mass—TELE-TECH & ELEC-
TRONIC INDUSTRIES.
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United States Motors Corp. Announces...

MICRO ™™= SR
rUWER

Communications Standby Power That Operates With
fhe Mam Source. To Maintain Continvous . .

UN-INTERRUPTED POWER

Here's NEW . . . Low-Cost . . . Automatic Standby Insurance . . . It's MICRO-POWER,
developed by Umted Siates Momrs Corporation especially for the Communications Industry,

IT’S AUTOMATIC!.. because it
operates in conjunction with the main
source of power as a line voltage
regulator and stabilizer. Dropping
volfage is picked-up ond maintained
BEFORE LOSS OF POWER TO ESSEN-
TIAL EQUIPMENT or complete power
failure.

IT'S ECONOMICAL . . . because it
replaces one or more units of costly,
complicated equipment.

IT’S ESSENTIAL . . . to the com-
munications industry. There are no
time consuming load “transfers”. No
momentary “drags” or dropping vol-
tage. NO POWER OUTAGES, EVEN
FOR PRECIOUS SECONDS.

MICRO-POWER PROVIDES COMPLETELY AUTOMATIC, UN-INTERRUPTED
SERVICE FOR THE COMMUNICATIONS INDUSTRY.

3KW and 5KW Micro-Power Units available for immediate installation. _
Write U. S. Motors Corporation, Oshkosh, Wisconsin S
for complete details and specification.

SEE MICRO-POWER UNITS

at the U, 5. I. T. A. Convention

at the Conrad Hilton Hotel,
October 12, 13 and 14.
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. do it | " faster
? E UE ' 7 "more accurately
' " with unskilled operators

e
e e

WITH

ON THE ﬁadbpcrnon LINE...
BERKELEY f;/equency meters give
rapid and 1Jrec1se direct-reading
digital dlsp)aﬁf of the unknown fre-
quency. Ideal\for production-line
checks fith | /ungkilled operators on
crystals ﬁLters,'l oscillators, trans-

_rnitter assemblies—any application
where prefise frekquency determina-
tion plaxs a part

IN THE_ I.ABORATORY. -

Versatile, direct-reading BERKE-
LEY /frequency meters save time,
reduce error in fr]Iquency measure-
merits of all types. May also be used
for measurement &f flow, pressure,
r/p.m., viscosity, velocity, etc. Printed
sreadout available!;\o record data on

" standard adding rhachine tape.

AT THE TRANSMITTER. ..

High accuracy, si,‘-ﬁ*nplicity of opera-
tion, and direct-yreading digital dis-
play of informatfon make BERKE-
LEY frequency meters favorites for
transmitter mo%ﬁitoring!

SPECIFICATIONS

| Madel 554 ] Model 5558 | Model 5570
RANGE | 20-100,000 cps , 0-1,000,000 cps 0 cycle—42 mc
ACCURACY | 1 cycle, + crystal stability (see below)
TIME BASE | 1 fecond | D ey e | P05 st
SHORT TERM | Std. crystal: 1 partin 10° | (Oven Grystal) (Oven Crystal)
STABILITY | Oven crystal: 1 partin 10" | 1 partin 10¢ 1 part in 107
INPUT (any wave fnrm)L 0.2-50 v. rms 0.2-25 v, rms | 0.1v. ms
DISPLAY | Direct reading digital—variable 1 to 5 seconds
PANEL (Standard Rack) | 197 x 834" 2 each 19" x 834" {2 ea.19“x8%" 1 ea.121/4"x19"
DIMENSIONS | 2034 x 102" x 15" | 20%" x 19" x 15" | 32" x 21" x 16~

PRICE (f.0.b. factory) $775 $995

Berkeley

WWW amerlcanrad|oh|storv com

POTENTIOMETER

The new Huinphrey-designed linear
potentiometer is said to give noise-~free
performance when subjected to vibra-

tion, dither, and other environmental
conditions, and its dual-element con-
struction to give absolute precision
linearity with a clear, sharp signal.
The %% in. diam. size provides strokes
up to 3 in. The 34 in. diam. size is used
for strokes over 3 in. with resistance
values up to 13,000 ohms/in, Higher
values are obtainable in special units.
Pacific Scientific Co., 1430 Grand Vista
Ave., Los Angeles, Calif.—TELE-TECH
& ELECTRONIC INDUSTRIES.

DC MOTORS

The 1200 series continuous duty, re-
versible de motor, without brake, has a
voltage input of 24 v. de, a speed of
10,000 rpm, and a running current of
0.7 amps. Its ambient temperature is
—55°C to -} 105°C. The unit is available
with or without brake, and can be made
to other specifications.—Motordyne,
Inc.,, 2661 S. Myrtle Ave.,, Monrovia,
Calif —TELE-TECH & ELECTRONIC
INDUSTRIES

COUPLERS

The photo shows one of a newly
created series of high voltage couplings
capable of withstanding 15 kv. Repre-

senting a new approach, the new
couplings effect economies hy elim-
inating milling operations and by
enabling instant application to any
standard potentiometer with a slotted
shaft. Jan Hardware Mifg. Co., Inc.,
25-30 163rd St., Flushing 58, New York,
N. Y._TELE-TECH & ELECTRONIC
INDUSTRIES.

See NEW PRODUCTS
for the

Electronic Indusiries
Starting on Page 109



www.americanradiohistory.com

TELE-TECH & ELECTRONIC INDUSTRIES * Ocfober 1953 133

www americanradiohistorv com


www.americanradiohistory.com

ACTUAL
SIZE

TYPE
8514-B

knob twisting...Straight-Line, slide-

‘I For mixing and dubbing...eliminates
wire control, using a ladder circuit.

Latest Navy Reliable Tube List

The Navy Department has issued
a new reliable tube list, which
supersedes the list disclosed in the
Bureau of Ships’ letter on May 30,
1953. This may be the last revision
of the list since its main purpose
has been served, particularly as a
valuable supplement to the Armed

Reliable Lower Qualify
Tube Counterpart

OA2WA 0A2, 6073

OB2WA 0OB2, 6074

5R4WGR? 5R4GY, S5RAWGA

5Y3WGTA 5Y3GT

5Y3WGTB 5Y3GT

*6ACTWA 6ACT7, 6ACTW

*6ANSWA 6ANS

S6AUSWA 6AU6

6CAWA? 6C4, 6C4W

6153 6C4, 6CAW

SJAWA 614

*6JOWA 6J6, 6J6W

65K7WA N 65K7, 65K7W

*6SN7WGTA - 6SN7GT; 6SN7WGT

12AT7WA 12AT7

S5651WA 5651

5654 SAKS5, SAKSW

54670 2C5)

5486 e

5687WA 5687

5725 6A56,, GASOW

5726 6AL5, GALSW

5727 2021, 2021W

5749 6BAS

5750 6BE6

57515 128X7

5814A°% 12807, 5814

5933WA7 5933, BO7W, 807

6005 6AQ5, 6AQ5W

60728 12AY7

6080 6080, 6AS7G

Services Electron Tube Preferred
list (MIL-STD-200).

It is expected that the next revi-
sion of the Armed Services list
will include several additional types
that are now listed only on the
Navy Reliable Tube List presented

below.

Saurce Specification

Hytron, RCA MIL 9 July 1953
Hytron, RCA MIL 9 July 1953
Chatham BuShips 13 March 1952

MIL 25 June 1952
BuShips 4 Feb 1953
GE BuShips 28 Jan 1952

Hytron, Sylvania
GE

Raytheon BuShips 13 March 1952
GE, Sylvaniea MIL 13 Jan 1953
Raytheon BuShips 4 March 1952
GE MIL 13, Jan 1953

Sylvania, RCA
Raytheon, Sonotone,
Westinghouse
GE MIL 13 Jan 1953

BuShips 4 Febk 1952
BuShips 21 Nov 1952

BuShips 13 March 1952
MIL 13 Jan 1953
BuShips 4 March 1952
MIL 13, Jan 1953

Sylvania |
G.E., Sylvania
Chatham, Raytheon
Raytheon, G.E.
RCA, Sylvania,
Tung Sol, Hytron
G.E., Bendix,
Raytheon, Hytron
G.E., Raytheon
Tung Sol
Raytheon, G.E,
Raytheon, G.E.
Hytron, Twng-Sol,
Sylvania, . RCA
G.E

MIL 13 Jan 1953

MIL 28 Feb 1952
BuShips 13 March 1952
MIL 13 Jan 1953
MIL 13 Jan 1953

.E. MIL 5 Feb 1953
G.E., Sylvania, MIL 13 Jan 1953
RCA, Hytron,

Tung.‘Sol

G.E. MIL 13 Jan 1953

G.E., Raytheon, RCA,
Tung-Sol, Hytron
G.E., Raytheon, RCA,
Hytren, Sylvania

MIL 13 Jan 1953
MIL 13 Jan 1953

Sylvania EuShips 13 March 1952
G.E. MIL 13 Jar 1953

G.E. MIL 13 Jan 1953

RCA BuShips 5 March 1952

* Since neither this tube nor its commercial quality counterpart is on the Armed Services Elec-
tron Tube Preferred List (MIL-STD-200), it is not to be used in new Navy equipment designs.

Factors aftecting interchangeability:

. Bulb is longer than 6C4W, same as 6C4.

B O

. Shape differs from 5R4GY. Same max. dimensions.

6135 draws 1/6 more heater current than 6C4 or 6C4W.
5670 draws 1/6 more heater current than 2CS51. ]

. 5751 draws 1/6 more heater current. Has lower Mu.
5814A has 1/6 more filament current than 12AU7.

7. Different bulb and larger base
than 807.

8. 6072 draws 1/6 more heater
current than 12AY7.

9. Different bulb and larger base
than 6A7G.

LEa

The slightest crystallographic ori-
entation change affects the tempera-
ture coefficient of quartz crystal
blanks. To classify such blanks, two
girls in the Dallons Laboratories,
Los Angeles, uses a new dual X-ray
orientation unit, developed by North
American Philips Co., Inc., which
properly feeds the blanks into the
X-ray beam at high speed. The
blanks are then sorted accordingly
to their plus or minus variation from
the correct angle.

TELE-TECH

www americanradiohistorv com

{-Ray Speeds Crystal Production

Quartz crystal bianks are classified by two
girls in the Dalions Laboratory, Los Angeles,
using the new dual X-ray orientation unit

developed by North American Philips Co., Inc.
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In Westinghouse Electrostatic
Picture Tube Gives Better
Resolution in Fringe Areas

Westinghouse Brand X"’

Check Comparative
Resolutions Shown
in These Photographs

The greater resolution, finer
definition, and better contrast
of the Westinghouse tube is ob-
vious on the unretouched pho-
tographs on the left. Each
Brand "Y" photograph shows a Westing-
. " house tube operating next to a
AR, competitive tube in an adjacent
chassis. Each pair of pictures is
the result of a single photo-
graph with each tube operating

under identical conditions.

Westinghouse invites you to
perform this or similar tests in
any chassis you may choose.
Complete data resulting from
the Bath, New York, tests on
Aug. 15, and Westinghouse lab-
oratory tests is available upon
request to Dept. B-210, Westing-
house Electric Corp., Elmira,

N. Y.

The following test conditions were maintained throughout all field tests:

Date: August 15, 1953 : Tubes Tested: Westinghouse 21YP4 with  Beam Current: 200 ua
Location: Bath, New York new electrostatic focus gun and 21YP4's  Anode Voltage: 13.5 KV
Signal: Test pattern from station WHAM- of three other leading manufacturers. Screen Voltage: 400 V
TV, Rochester, N. Y., 70 miles distant. All tubes selected at random. ge
ET-9503%

CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y.

TELE-TECH & ELECTRONIC INDUSTRIES » October 1953 139
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NOW...ANY Station can have

LXACT TIMING

OF TRANSCRIBED AM-FM PROGRAM MATERIAL
OR LIP-SYNCHRONOUS SOUND FOR TV FILM...

Available in Fairchild 530 Transcription
Turntable or as kit for converting existing
equipment...new drive is SYNCHRONOUS at
ALL THREE SPEEDS.

3.SPEED DRIVE, synchronous at
3314, 45 or 78 rpm, is integral part of
530 Turntable (left), or available as
conversion  kit. Turntable available
with or without cabinet.

No other transcription table matches

the Fairchild 530 —and in kit form l
its exclusive new drive permits ]
converting existing equipment to the
frnest modery 3-speed. With this .
change you prevent program

material overlapping commercials at |
station breaks, achieve synchronized l
sound, insure quick starts, eliminate
rurable, noise and vibration.

COMPLETE “{A Fmg@

PLAYBACK SYSTEM

3-WAY TURRET HEAD ARM

SERIES 215 ¢
For superb professional sound reproduction use CARTRIDGES !
Fairchild comporents: Fairchild 3-way Turret
Head Arm with Fairchild Moving Coil
Cartridges for lateral and vertical recordings
* 205 six-position Passive Equalizer for all
records and transcriptions * For line-level
output use the Fairchild 650 Preamplifier
with high signal-to-noise,
and 60 db gain.

SCLEF-POWERED
PREAMPLIFIER

I |

Studio... Cousole... Bitable,

DISC RECORDERS

Use Fairchild Direct-drive Synchronous
Recorders for absolute timing, faithful
duplication of original sound on AM, FM,
TV. Pitch continuously variable from 80 to
over 500 lines per inch on model 523
shown. Now — make microgroove records
with your present Fairchild 539 Recorder.
Ask about special microgroove Adapter Kits.

Write for illustrated literature and prices.

— 1/ /ﬂ”/ﬁ//[ ﬂ RECORDING

EQUIPMENT

154th St. & 6th Ave., Whitestone, N. Y.

llll-!-mm-mnnj

Free Film Available

A new 16-mm sound motion pic-
ture entitled “Electronics in Action”
is available free of charge from the
Raytheon Manufacturing Co., Wal-
tham 54, Mass. The 20-minute film
describes the company’s activities
and many facets of the electronic
industry, which developed compu-
ters, radar, transistors, guided mis-
siles and home TV receivers. It is
narrated by Westbrook Van Voor-
his, and shows many action shots.
Interested business organizations,
schools and club groups should write
to Raytheon’s Public Relations De-
partment at least 30 days in advance
of request date.

New Battery Eliminates
Internal Shorts

A new construction developed by
Dr. J. J. Coleman and M. E. Wilke
of Burgess Battery Co. promises to
provide longer battery life. Batter-
ies of the deferred action type that
are activated by contact with liquids
tend to short circuit because of local
action caused by the activation lig-
uid entering the cell and remaining
on the cell surfaces. This forms a
bridge between adjoining cells. To
overcome this action, open areas are
set further apart by staggering ev-
ery other cell downward, thus in-
creasing the path length that any
short circuiting current would have
to take.

Cathode Followers for
Pulse Type Circuits

Readers of “Designing Cathode
Followers for Pulse Type Circuits”
by Hollice A. Favors (TELE-TECH,
Aug. '53, p. 80) should note the fol-
lowing printer’s errors which oc-
curred in the article: diagrams of
Figs. 3 and 6 are transposed and
diagrams of Figs. 4 and 5 are trans
posed.

AWARD WINNER

Donald Trumbull, Jr., 15-year-old “Boy genius’
of Milford, Conn., who won a national achieve-
ment award for building o radio-controlled
jeep, is introduced to one of the newest “‘elec-
tronic brains” at Remington Rand’s Laboratory
for Advanced Research at South Neorwalk,
Conn., by Jack Herron, assistant to the chief
engineer at the laboratory.

140 TELE-TECH & ELECTRONIC INDUSTRIES + October 1953
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Model 1 Radiohm ®
Miniature

Series 20 Miniature
Phenolic or Steatite
insulation

M T
N il

Ny
Standard Size
Phenolic or Steatite
) Insulation

BC Discs TC Discs

Model 2 Radiohm

TV HI-VO-KAPS®

These and 100,001 other
electronic components for
increased performance...
by the industry’s most ex-
perienced and No. 1 electronic
component source

WHETHER you buy elec-

tronic components tn
small lots or by the carfoad —
here’s why it's good business
to concentrate your five major
electronic components problems
with Centralab:

@ Centralab has pioneered more
electronic “*firsts’” than any man-
ufacturer in the field.

-

e

(including JAN types)

FOR SALE!

Transmitting Capacitors

® Centralab Printed Electronic Cir-
cuits offer a new concept in re-
ducing extra parts, assembly-time,
errors and costs.

@ Centralab ceramics are second to
none—available in grade L5 and
LG Steatite.

® You can count on the production
facilities of seven conveniently
located plants.

@ Continuous CRL product improve-
ment.

® Unequaled engineering assistance
for developing specific TV, FM,
military and commercial electronic
components.

Centralab electronic compo-
nents are the result of more
than 30 years’ experience work-
ing in cooperation with manu-
facturers all over the world.
For complete performance data
and engineering specifications
on products shown — check

and mail the coupon.
+Trademark

Model 2 EXPRESS h
for immediate
production needs

Compentrol
Infinitely variable
loudness control

Series 30
Dual Concentric
Switches and/or Controls
Combinations

Ceramic Trimmers

Tone Switch

(3) capacionsd

Miniature Resistorand
Resistor-Capacitor Units

@

Stan'dqrd Triode

sy

Couplate

Audio-detector plate

|

Special Plates
to suit manufacturer’s
requirements

Custom Ceramics
(Steatite, Centradite,
Lirconite)

TELE-TECH & ELECTRONIC INDUSTRIES ¢ October 1953

Metalized Ceramics

[ Controls

CE T NN X 3 ¥ J

A Division of Globe-Union Inc.
938-) E. Keefe Ave., Milwauvkee 1, Wisconsin
In Canada, Box 208, Ajax, Canada

Please send me information on these Centralab products:
[] Switches
[ Printed Electronic Circuits

COMIP AN Yt ceceiritinsis e e cmassne et s sanams e st rnas se s e sm e aremana

Address......ocoeeveiiiinn

®

[] Capacitors
[0 Ceramics

www americanradiohistorv com
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another raypar first

for printed circuits

Compare these features . . .

Wide range of impedances to cover all applications
Excellent Stability & High Gain

Micrometer core adjustment

¥ K K ¥

Compression moulded plastic base for auto radio and other
high temperature applications

>k Individually tested and visually aligned and preset before
shipping

Send us your inquiries for delivery and quotations. Request our

free catalog and engineering handbook.

incorporated

CHICAGO 34, ILLINOIS
T -

142 TELE-TECH &
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GE LAB EXPANSION

g i

A $3,000,000 expansion, tripling GE's Electronics
Lab, has resulted in new managerial appoint-
ments. Key men are {I to r) M. (. Evans, ad-
ministration; B. R. Lester, advanted products;
W. Havusz, techniques and applications; R, N.
Gillmor, materials ond processes; J. P. Jor-
dan, components; and Lloyd 7. DeVore, man-

‘ager of the laboratory staffed by 278 pecple

Allied Radio Moves

One of the world’s largest plants
for the distribution of electronic
equipment was placed in opera-
tion when the Allied Radio Corp.
recently moved into its new $2,000,-
000 home at 100 N. Western Ave,
in Chicago. The two-story structure,
with a total area of 147,000 sq. ft,
covers a square block in the geo-
graphic center of the city. A. D.
Davis, president, pointed out that
the need for Allied’s new facilities
was dictated by the phenomenal
growth of the electronic parts in-
dustry. Allied’s 1954 catalog, to be
released in September, will list over
20,000 separate items. An increase
to 25,000 items is anticipated within
a few years. Inventory is controlled
by a system of specially designed
“Forward” and “Reserve” stock
bins. Fully-covered receiving docks
at one end of the building can han-
dle four large trailer trucks at once.

Plant Addition

National Electronics, Inc., indus-
trial tube manufacturers have just
completed an addition to the Geneva,
Ill., plant that increases the total
floor space by 409;. The new build-
ing will be used to expand the com-
pany's thyratron, rectifier, and igni-
tron tube production.

New Facilities Available

The F. W. Sickles Div., General
Instrument Corp., Chicopee, Mass,
are offering new facilities for high-
volume toroidal coil winding to tight
inductance, balance and “Q” toler-
ances; the design and assembly of
precision wave filters on communi-
cation networks; the manufacture
of pulse transformers; magnetic
memory units, or the design and
production of magnetic amplifiers.

ELECTRONIC INDUSTRIES + October 1953
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Compare these R(-7 features:

® |nstantaneous speed accuracy

® Dynamic range better than 50db.

at 3% distortion
® Three-motor drive

® No friction clutch or friction
brakes

® Heavy duty construction
throughout

® Separate-erase-recording-
playback heads

® Twin speed: 7 %5 " /sec. or
15" /sec.

® Frequency response to
15,000 cps.

® Reel size: to 1074 " (with RA-1
adapter)

WORLD'S LARGEST MANUFACTURER OF PRECISION

Purchase of a tape recorder is a major investment. And. with so many unproven
brands on the market, it simply does not pay to select anything but a recognized,

precision built and proven recorder.

The presTo RC-7 is just such a unit. Designed and manufactured by the world’s
foremost producer of precision recording equipment, the RC-7 with RA-1 reel
adapter is today’s No. 1 buy in fine tape recorders. Here is a unit that is fully
portable for field recording, yet with the rugged construction and precision

operation characteristic of the finest studio equipment.

1f you're planning to replace an existing unit or add an additional tape recorder,
your selection of a prEsto RC-7 will pay long term dividends in [aultless

service, ease of operation and the genuine satisfaction of owning the best.

Do you own a Presfo RC-7? The RA-T adapter
will allow you to use reels up fto 102"

diameter. Write for full details and price.

RECGRDING CORPORATION

PARAMUS, NEW JERSEY

25 Warren Street, New York 7, N. Y.

Export Division: ‘
Walter P. Downs, Ltd., Dominion Square Bldg., Montreal

Canadian Division:

RECORDING EQUIPMENT AND DILISCS
www americanradiohistorv com
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performance

ECONOMY

GIVES YOU ALL THREE

You get a dependable, versatile
performer in the Turner 80. A crystal
mike that takes PA, home recorder,
dictating machine and amateur uses in

its stride — &rilliantly. And for smart,

Turner is way ahead of the field. Look
at those graceful lines, and that

Sensitivity: Approx. 58 db
below 1 volt/dyne /sq. cm.

Response: 80 to 7000 ¢ps
Weight: 5 ounces less cable

satin-chrome plated finish.

For PA use, you're seen as well as heard.

Cable: 7 foot attached
single conductor
shielded cable.

Model 80 microphone
List price..___$15.95

The 80 measures just 4> inches from
stem to stern. Cradles in the palm of

your hand. Al this at a popular price!

Model C-4 stand Yes, vou get all three . . . performance
(illustrated with mike] » ¥ & ¢ p €5
List price____$5.75 style, economy . . . in the

Turner 80 microphone.

He TURNER company

923 17th St., N.E., Cedar Rapids, lowa

In Canada: Canadian Marconi Co.,
Toronto, Ont., and Branches
Export: Ad Auriema, Inc,,
89 Broad St., New York 4, N. Y,

144 TELE-TECH &
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modern styling you can see for yourself that

Time-Base Generator
(Continued from puage 85)
tance, since the repetition rate of

standard pulse source is 500 pps.

Through the diode matrix selector
network any number in each decade
can be selected, so that each decade
will count up to and including the
selected number. The dials are cali-
brated on the front panel so that
the operator can easily select the
time interval that he desires.

The time-base generator is pres-
ently used as an integral part of
the Analog-to-Digital Converter. In
this system the time-base generator
generates time interval of two
seconds.

Slightly modified, the time-base
generator can operate as an elec-

PULSES
* FROM GATE
FOQURTH THIRD SECOND FIRST _I-U-UL
DEGADE DECADE DECAODE DECADE
T T

LPRESELECTED ® T ® ® |
$TOP PULSE | SECONDS s OF SETOND
SELECTOR SELECTOR
TO CONTROLLING 43 OF SECOND 55 OF SECONO
QEVICE SELECTOR SELEGTOM

Fig. 7: Counters and diode selector network

tronic timer, for measuring time in-
tervals. To modify the unit to a
timer, the start and stop pulse
must be supplied externally, either
through direct switching or by
means of photo cells. The elapsed
time (which is the number of pulses
counted by the counters) can either
be read visually by means of neon
bulbs, or scanned and printed on
tape by means of scanning and
printing devices. This model was
exhibited at the Univ. of Southern
Calif. Engineering Open House in
April 1953.

This electronic timer will be of
great value for time and motion
study purposes. The unit is not only
capable of printing on tape the ex-
act time elapsed for completion of
assembly of a certain manufactured
part, but in addition, it will auto-
matically record an itemized col-
umn of the elapsed time for any de-
tail subassembly of the part.

Also the upper limit of time in-
terval can be increased by addition
of more counter decades. For exam-
ple, by addition of one more counter
decade, the capacity can be in-
creased to 100 seconds.

In industrial application the start
pulse may come from a predeter-
mined system, and for control pur-
poses, the positive stop pulse gener-
ated by the diode network matrix
can be used to control or terminate
a particular operation under test.
It can be used as a controlling de-
vice, or, slightly modified, as an
accurate time recording unit.
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Color Telovision’ A

A special issue containing

e 15 N.T.S.C. Monographs-

The National Television Systems Committee has authorized
IRE to publish its long awaited Monographs in the January
1954 special Color Television issue of ‘“Proceedings of the
I['R-E” — thus giving them industry-wide distribution for
the first time in print.

e 25 additional Color TV articles—

will also appear in this issue, which brings the reader up-
to-the-minute on the developments of Color Television. Cop-
ies of the first Color Television issue are still available and
combined with this second Color Television issue will form
a complete bibliography of major historical importance.
Also included in the January issue will be a complete listing
of the N.T.S.C. system specifications as submitted to the
F.C.C.; and field test reports on the system’s performance.

in "Proceedings of the I‘R-E" January '54

Available to non-members for $3.00. Extra copiestol R E
members are $1.25. All members get one copy free!

I R E is an organization of 88,312 member-engineers. There are
no company memberships. Operating continuously since 1913,
its sections meet in 78 cities. 21 specialized Professional
Groups widen the scope of its member-services and 40 tech-
nical committees help the industry.

“Proceedings of the I*R°E”

Published by

THE INSTITUTE OF RADIO ENGINEERS

1 East 79th Street, New York 21, N. Y.

~ Please place orders before December 10th.
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FEATURES QOF BOTH MODELS

STAYS PUT—No wobble; no shift during
shipment; no realignment necessary when
your TV set is installed in the home.

EASILY ADJUSTED— Slides more uniformly
over tube’s neck due to metal-to-glass
contact.

STABILIZED AND TESTED on special equip-
ment designed and used only by Heppner,
eachindividual Heppner Ion Trapis guar-
anteed tomeet your working requirements.

UNUSUALLY FAST DELIVERY.

LIGHTWEIGHT—Snap-On Model weighs
only 14 ounce; Slip-On Model only %/
ounce. Will not harm tube’s neck.

ALNICO P.M. USED—Retains magnetism
indefinitely.

000
._." OOOa o
Lot 1€ 15- stoda
et bvj'uo on aP
Ll h@s 1
ne’
ﬂePP

MODEL T-312. The new simplified steel
construction lowers manufacturing costs
by fully utilizing, for the first time, the
Alnico permanent magnet’s maximum
efficiency. This makes Model T-312 the
lowest priced ion trap on the market.
Installs in only 2-3 seconds—just slip on.

SNAP-ON ION TRAP ol

MODEL E-437. Saves you expensive
production manhours with EXCLUSIVE
instant snap-on feature. Reduces your
parts costs because priced below com-
petition. Clamp-type construction of
Hardened Spring Steel.

Write today for further information on better ion traps at lower prices.

John J. Kopple

Representatives:
60 E. 42nd St., New Yark 17, N.Y.
James C. Muggleworth

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

MANUFACTURING COMPANY

Round Lake, IMinois (50 Miles Northwest of Chicage)

Phone: 62161

SPECIALISTS IN ELECTRO-MAGNETIC DEVICES

146

Ralph HaHey

2417 Kenwopd Ave,, Fl. Wayne 3, Indiana
irv. M. Cochrane Co.

408 So. Alvarado St., Los Angeles, Calif.
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Avudio Fair Technical
Program Set

The annual Audio Fair, which will
be held Oct. 14-17 in New York
City’s Hotel New Yorker, will fea-
ture the following technical papers,
to be presented at the Audic Engi-
neering Society Cenvention.

Wednesday, Oct. 14

“'Design Factors in Horn Type Speokers”—Daniel J.
Pleich, Jensen Mig. Co.

"The Compound Diffroction  Prajectar’—Lauis S,

Hoodwin, Electre-Yoice, Inc.
""Design of o High Frequency Electrostatic Loud-
speoker '—Chester  Smiley, Livingston Electronic

Lab., Theodore Lindenberg, Pickering ond Co., Inc.,
Jerry B. Minter, Measurements Corp.

""Physic-Psychological Foctors in Hi-Fi Reproduction’
—L. A. DeRosa, Federol Telecomm. Lobs.

"CBS Television City Audio Facilities”—Howard A
Chinn, Robert B. Monrae & Charles A. Polmgquist,
CBS Television,

""New Advances in Language Teoching: The George-
town University Project”~—Morris  Lewis Groder,
Ele<tricol ond Physicol Instrument Corp.

“System Design for Multiple Copying of Tape and
Disc Program Material’ '—Robert Winston, Audio &
Video Products.

Thursday, Oct. 15

A New Wide Range
Electro-Voice, Inc.
"'Significance of Iniermadulation of High Frequencies
in Audio Equipment ' —Emory Cook, Cook Lobs.,

Inc.

"'Effect of High Frequency Pre-Emphasis on Groave
Shape''—lJerry B. Minter & Alde R. Miccioli,
Measurements Corp.

“An Anclytical Approoch to Phonogroph Pickup De-
sign”’—Wolter O. Stanton, Pickering & Co., Inc.

“'New Developments and Applications of Printed
Circuits"'—A. W. Kelley, Jr., Photocircuits Corp.

"'"New Business Office Dictoting Mochine with Mag-
netic Tope os o Recording Medium '—Scmuel J.
Hyman, Permoflux Corp.

A New Approaoch to
cording Equipment''—John

Pickup'—John F. Wood,

Professional Magnetic  Re-
W. Hines, Magnecord.

Friday, Oct. 16

"A New 30 Wott Power Amplifier'’—Frank Mclntosh
& Sidney Corderman, Mclntosh Lobs.

"The Design of a High Quality Pre-Amplifier"—
Martin V., Kiebert Ir., Cansultant to Fairchild
Recording Co.

"Audio Automotic Volume Control Systems''-—F. W,
Roberts & R. C. Curtis, Dictophone Corp.

"'The Philosophy of Amplifier Equelizotion”—H. H.
Scott, Hermon Hosmer Scott, Inc.

‘‘Decoreting the Home with Music''—R. J. Tinkham,
Ampex Electric Corp.

A Composite Recording System for Studio or Hi-Fi
Applications’'—OQliver Reod, Rodic & Television
News.

""Enhancing the Listening Quolities of Highly Damped

Smoll  Rooms ond  Studias '—Paul  Weathers,
Weathers industries.
“"Audio and [nterior Decor' '—Jeft Morkell.
"'A Preliminary Report of Group Listener Reacfians

to Binoural Sound Reproduction'—H. T. Sherman,
Sherman Studio.

Saturday, Oct. 17

“'Stereophonic Realism'—Caol,
tone, Inc.

‘A Sterodynomic Multichanne!  Amplifier of New
Circuit Design for Single or Binaural Inpuf'’—
John Migro, Modison Rodio-Sound.

“"Multi-Channel  Sound  Reproduction’ ' —Wolter T.
Selsted, Ampex Corp.

R. H. Ranger, Ranger-

New Quarters

Audio-Master Corp., manufac-
turers of three-speed record and
transcription players, has moved to
larger quairters at 17 East 45th St.,
New York 17, N, Y.

For Immediate Delivery

Mr. J. D. McCall, vice-president
Mitchell Camera Corp.. 666 W. Har-
vard St., Glendale 4, Calif., recently
announced the availability of Mit-
chell professional motion picture
cameras for immediate delivery.
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WCEMA Award Winner

Thomas L. Davis, Sutter Creek,
Calif., has been chosen winner of the
first California State Polytechnic
College Scholarship established by
WCEMA this year. Davis’ outstand-
ing high school record, exceptionally
high score on the competitive
achievement examination and dem-
onstrated interest in radio and elec-
tronics, were major factors in
making this award. Comprised of
over 150 west coast industries pro-
ducing electronic equipment, the
association’s scholarship committee
chairman Noel E. Porter said, “Cal
Poly is doing a grand job of provid-
ing electronic engineers for industry.
We hope to continue this scholarship
program from year to year and have
more scholarships available in the
future.”

Engineers Wanted by
Air Force and Army

The Rome Air Development Cen-
ter has challenging jobs at salaries
from $5040 to $9600 a year in all
phases of electronic research and
development, and in the installation
and maintenance of radio, radar, and
wire communications equipment.
Address Professional and Scientific
Recruiter, Rome Air Development
Center, Griffiss Air Force Base,
Rome, New York, or phone Rome-
3200,

At the Signal School at Fort Mon-
mouth, New Jersey, the United
States Civil Service Commission an-
nounced an urgent need for instruc-
tors (guided missiles, radio, wire,
radar, and photography). Expe-
rience in an appropriate field, or
education and experience is required
for most positions. For positions pay-
ing $3,410 a year, appropriate edu-
cation alone may be qualifying. No
written test is required. Full infor-
mation may be obtained at many
post offices throughout the country,
or from the U. 8. Civil Service Com-
mission, Washington 25, D. C. Appli-
cations will be accepted by the
Board of U. S. Civil Service Exam-
iners, Headquarters, Signal Corps
Center and Fort Monmouth, Fort
Monmouth, New Jersey, until fur-
ther notice,

ACE & RFI Amalgamafe

Ace Engineering & Machine Co.,
Inc., and RFI Shislded Enclosures
Corp., both of Philadelphia, Pa. have
announced their amaigamation. Both
companies are engaged in the manu-
facture of shielded enclosures or
rooms for use in suppressing r-f in-
terference.

to the

ELECTRICAL
ENGINEER

or

PHYSICIST

with experience in

RADAR

or

ELECTRONICS

Hevre 1s

THE COMPANY

Hughes Research and De-
velopment Laboratories,
located in Southern Califor-
nia, are presently engaged
in the development and
production of advanced
radar systems, electronic
computers and guided
missiles.

THE NEW OPENINGS

The positions are for men
who will serve as technical
advisors to government
agencies and companies
purchasing Hughes equip-
ment—also as technical con-
sultants with engineers of
other companies working
on associated equipment.
Your specific job would be
essentially to help insure
successful operation of
Hughes equipment in the
field.

~
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Hughes Research and Develop-
ment Laboratories, one of the
nation’s leading electronics
organizations, are now creating
a number of new openings in
an important phase of their
operations.

what one of these positions offers you:

THE TRAINING

On joining our organiza-
tion, you will work in the
Laboratories for several
months to become thor-
oughly familiar with the
equipment which you will
[ater help users to under-
stand and properly employ.
If you have already had
radar or electronics experi-
ence, you will find this
knowledge helpful in your
new work.

WHERE YOU WORK

After yvour period of train-
ing—at full pay —you may
(1) remain with the Labor-
atories in Southern Califor-
nia in an instructive or
administrative capacity, {2)
become the Hughes repre-
sentative at a company
where our equipment Is be-
ing installed, or (3) be the

Hughes representative at a
military base i this coun-
try or overseas (single men
only). Compensation is
made for traveling and
moving household effects,
and married men keep their
families with them at all
times.

YOUR FUTURE

In one of these positions
you will gain all-around ex-
perience that will increase
your value to our organiza-
tion as it further expands in
the field of electronics, The
next few vears are certain to
see large-scale commercial
employment of electronic
systems. Your training in
and familiarity with the
most advanced electronic
techniques now will qualify
you for even more impor-
tant future positions.

How to apply:

N

N
~
Y
N
N
N

N

HUGHES

RESEARCH AND
DEVELOPMENT LABORATORIES

Scientific and Engineering Staff
Culver City,
Los Angeles County, California
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If you are under thirty-five
vears of age, and if you have
an E.E. or Physics degree,

write to the Laboratories, giving

resnmé of your experience.

Assurance is required that
relocation of the applicant
will not cause disrgption of
an urgent military project.
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OA-16

/w‘ MEASUREMENTS
OVER
WIDE RANGES

D.C. "BUCK-OUT” VOLTAGE
permits HIGH GAIN examination of small

D.C. level shifts
and hard-to-see
A.C. COMPONENTS

The above photograph shows a 5-volt
peak-to-peak signal at a D.C. level of
400 volts. By bucking out the 400-volt
component, high gain can be used to
give a large image for detailed study.
With such a presentation, a D.C. level
shift of as little as 0.25% is readily
observable,

® 5X sweep expansion
® Trace position stability

® Broadband X axis amplifier

® Accurate X and Y axis
calibrations

©® Triggered or recurrent
sweeps

MODEL OA-16
OSCILLOSYNCHROSCOPE

$74500

f.o.b. Winchester

Write for detailed
literature

148

SPECIFICATIONS

® Vertical amplifier — D.C. to
5 megacycles — .08 usec rise
time — sensitivity 50 milli-
volts peak-to-peak/inch —
signal delay line.

* D.C. “buckout” voltage up to
600 volts depending on ver-
tical attenuator setting.

® Triggered or recurrent
sweeps — 10 seconds total
sweep time to 0.4 micro-
seconds per centimeter.

* 5X sweep expansion.

¢ Horizontal amplifier — D.C.
to 1 megacycle — sensitivity
120 millivolts peak-to-peak/
inch.

® Regulated plate and heater
supplies for best trace
stability.

¢ Flat-faced 5” cathode-ray
tube. Deflection plates
brought out for direct
connections.

¢ Vertical deflection calibration
accuracy 5%. Sweep calibra-
tion accuracy 10%.

® Blower cooling.

® Fdgelighted rule screen,

BROWNING

Laboratories, Inc.
Winchester, Mass.
ENGINEERED FOR ENGINEERS

TELE-TECH &
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Delay Lines
(Continued from page 108)

pedance into which the amplifier
works must be reduced. From an
analogous viewpoint, it is apparent
that low impedance delay lines in-
herently will permit wider band-
width circuitry than high impedance
lines.

In military applications where
equipment must work over very
wide temperature ranges, the effects
of temperature upon delay line char-
acteristics assume major importance.
Poor temperature characteristics
stem from variations in inductance
and capacitance over the tempera-
ture range. Inductance varies due to
(a) the coil form diameter changing
dimensions and (b) the variation in
the effective length of the coil due
to wire expansion. Capacitance
changes are due to variations of
(a) dielectric constant, (b) size of
ground plane, and (¢) in lumped-
constant lines, the basic temperature
tolerances of the fixed capacitors use.

In coaxial delay cables and dis-
tributed constant lines, all of these
factors have an effect, and all are
uncontrolled variables. It is very dif-
ficult to control inductance and
capacitance when these arise as the
result of relatively random coil
winding techniques and plastic ex-
trusions. In the case of lumped con-
stant lines, the inductance is small
and therefore does not vary to the
extent of other types. Furthermore,
the small ratio of I. to C minimizes
the effect of variations in L. on over
all delay.

Capacitors in lumped-constant
lines have a very large effect on de-
lay wvariations with temperature.
However, by careful choice of low
temperature coefficient capacitors, it
is possible to reduce temperature
variation effects from this cause to
negligible amounts.

Applications

Among the more common applica-
tions for delay lines may be in-
cluded the following:

(a) Pulse-forming networks

(b) Radar delay networks

(¢) Signal delays in oscilloscopes
and other test equipment

(d) Pulse delays for television
synchronizing signal generators

(e) Coincidence and memory cir-
cuits in computer operations

(f) Wideband amplifiers of the
distributed amplifier type

(g) Pulse delay measuring equip-
ment

(h)Frequency control feedback
networks for oscillators

(i) Compensating delays for color
TV equipment

ELECTRONIC INDUSTRIES = October 1953
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(i) Pulse code modulation systems.

Fig. 8 illustrates a delay line used
as the control element of a blocking
oscillator pulse generator. In this
application the pulse width depends
upon the delay line rather than tube
or transformer characteristics. Using
a delay line makes it possible to ob-
tain much more accurate pulse
widths than could be made available
by other means. Fither open circuit
or short circuit types of line may
be used for this application.

Negaiive Pulse

In the circuits shown, the grid cur-
rent due to blocking oscillator action
causes a negative pulse to appear at
point “A” with respect to ground.
This pulse travels down the open-
circuited delay line and is reflected
back with the same polarity. There-
fore, after a period of time cor-
responding to twice the one-way de-
lay of the line, point “A” abruptly
becomes more negative. This nega-
tive-going reflection is coupled
through the transformer coil to the
grid of the blocking oscillator caus-
ing it to end the blocking oscillator
action. Hence, an output pulse is ob-
tained whose width is exactly twice
the one-way time of the delay line.

Fig. 9 is a typical pulse forming
circuit utilizing a gas tricde. Upon
the application of a positive signal
to the grid, the triode ionizes, caus-
ing conduction. The plate voltage
goes negative at a very rapid rate,
sending negative pulse wavefronts
down the line. Upon reflection from
the end of the open-circuited line,
the returning pulse wavefront is also
negative. When this reflected signal
reaches the plate of the gas tube,
the summation of the incident and
the reflected wave is sufficient to
drive the plate below ground poten-
tial, causing the gas tube to cease
firing. Again, in this case, the output
pulse width is exactly twice the one-
way delay time of the line.

Due to the firing characteristics of
gas tubes, this type of circuit is sub-
stantially independent of the signal
appearing on the grid of the tube as
long as this signal is shorter in dura-
tion than the output pulse width
desired. Such a waveform may
readily be obtained by simple dif-
ferentiation as shown.

Similarly, at the end of the input
pulse, point “B”, the vacuum tube
is abruptly cut off; thus sending a
positive wavefront down the line.
This, in turn, is reflected back as a
negative front causing generation of
pulse C.

Fig. 10 shows a typical multivibra-
tor circuit using a short-circuited
delay line. If tube B suddenly starts

TELE-TECH & ELECTRONIC INDUSTRIES * October 1953

Record Player Slide

This is the Grant “A” Radio-Record Player Slide. You
can see the features that make it so popular...contin-
uous ball bearing action for finger-touch sliding, the
silencer spring that eliminates any vibration or possible
resonance, solid, dependable construction. The patented
stop pin permits the phonograph shelf to be removed
easily after installation.

This and other models in Grant’s complete line oper-
ate silently with a minimum of effort, but have negligible
sway or sag. even in fully extended position. And instal-
lation is fast and economical.

*A partial list

of users:
Capehart-Farnsworth
Motorola

Olympic
Stromberg-Carlson
RCA

Midwest
Stewart-Warner
Dumont

Fischer
Hallicrafters
Admiral

Zenith

Magnavox

For full information, write to

Gra“t pUIIey & hardware co.

31-75 W hitestone Parkway, Flushing, N. Y.
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3-SPEED (2-POLE)

GENERAL INDUSTRIES

MODEL SS

PHONOMOTOR

Dimensions:

below mounting plate.

This compact 3-speed phonomotor is ideally
suited for both phonographs and combinations
in which quality reproduction and limited
size are important prerequisites. Incorporating
General Industries’ novel vertical idler shifting
principle, the Model SS provides smooth, de-
pendable performance at all three operating
speeds. Moving shift lever to “OFF” position
automatically disengages idler wheel from

motor shaft during non-operating periods.

Specifications and quantity price quotations on
the Model SS, or its companion, the Model
DSS, with 4-pole motor for high-fidelity repro-
duction,will befurnished promptlyuponrequest.

www americanradiohistorv com

Length: 5”; Width: 4234,"; Depth: 2134,

THE GENERAL INDUSTRIES CO

DEPARTMENT MB + ELYRIA, OHIO

TELE-TECH &

DELAY LINES (Continued)

conducting, its plate voltage swings
negative at a rapid rate, driving the
grid of tube A negative. We then
have a negative wave front travel-
ing down the short circuit line. As
the grid of tube A gces negative, its
plate in turn goes positive, coupling
a positive wave front to the grid of
tube B and accelerating the opera-
tion. Normally, tube A would re-
main cut off for a period determined
by its grid resistance and the grid
coupling capacitor. Hewever, with
the short-circuited line, the nega-
tive wave front traveling down the
line is reflected as a positive wave-
front turns tube A cn and again
initiates multivibratcr action. The
waveform at the plate of tube B
then is a very accurately timed
negative pulse as shown at C.

For some applications, it is de-
sirable to apply trigger pulses to
one of the multivibrator grids. In
such a condition, the delay line
would normally be of the open-cir-
cuited type connected in a manner
similar to that shown in Fig. 9 for
the gas tube type of pulse gen-
erator.

Future Uses

One of the most promising future
uses of delay lines occurs in wide-
band distributed amplifiers. Using
these technigues it is possible to ob-
tain amplifiers having bandwidths in
excess of 200 mc. A typical circuit
is shown in Fig. 11.

If a positive pulse is applied to the
input of the grid line, delay line 1,
V1 will present a negative pulse at
its plate. A short time later, equal
to the delay of the line secticen
labeled “A”, the positive pulse will
reach the grid of V2 and it in turn,
will have a surge of plate current
providing a negative pulse at its
plate. At this same instant the nega-
tive pulse of V1 delayed by the line
section labeled B has just reached
the plate of V2 and, therefore, the
two tubes have reinforced their
plate current signals,

Cascading Amplifiers

By carrying this prccess on down
through the other tubes, it is pos-
sible to obtain an output which is
N times the gain cf the individual
stages where N is the number of
stages. In this manner it is possible
to cascade amplifiers without their
internal capacitance reducing the ef-
fective load impedance to such a
value that the gain is negligible.
The capacitance elements of these
lumped-constant lines are generally

ELECTRONIC INDUSTRIES « October 1933
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provided by the tube capacities in
shunt with small tunable capacitors.
Delay lines for this application must
have bandwidths in excess of that
required by the distributed amplifier
itself.

One application of a delay line
to a TV synchronizing signal genera-
tor is for accurately determining the
width of the serrations in the vertical
synchronizing pulse for equalization

Y SIGNAL DELAY
| Lous
I LOW PASS DELAY
SIGNAL FILTER 2 0.5u5
~—v—/
INKERENT DELAY=0.5 uS APPROX.
Q LOW PASS
L
SIGNAL FILTER

-~ ——
INBERENT DELAY = 1.QuS APPROX.

Fig. 12: NTSC color sysiem using delay lines
to compensate for inherent filter net delay

purposes. The basic frequency
source is used to start the pulses
with a delay line used to determine
cutoff width.

The use of delay lines for com-
pensation in the NTSC color TV sys-
tem is illustrated in Fig. 12, In the
NTSC color system, the color in-
formation is retained within the nor-
mal 6 Mc monochrome channel. In
accomplishing this, use is made of
the fact that the eye does not require
definition in large color areas in
terms of color. It is sufficient to have
black and white detail with a color
“wash”. For this reason the color
channels are transmitted in rela-
tively narrow bandwidth channels.
In the receiver, filters are used to
control these color channel fre-
quency responses. Since all filter
networks have delay line char-
acteristics, the color channels do not
arrive at the indicator tube at the
same instant as the Y or lumines-
cence (black and white detail)
channel which has no low-pass filter.
For this reason it is necessary to add
delays to the Y and I channels to
make all three channels appear
simultaneously at the output.

The use of a delay line to delay
the signal applied to an oscilloscope
is illustrated in Fig. 13.

In information transmission sys-
tems of the pulse code modulation
type, delay lines are frequently used
to determine whether a particular
group of pulses occur in the correct
time relationship.

It is necessary to have a common
ground when discussing delay line
characteristics. Some specification

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

e of MIL-1-3190, NEMA VS-1

! - o ; "
R - lasting dielectric strength
it B humidity-resistant . . . oil-resistant
o ‘:H'*‘ . . flame-resistant . . . non-
NG corrosive . . . fungus-resistant.
Inside the a
Silicone . %.\ ' sl
Rubber Sleeving \

TURBO 117 SLEEVIN ey : : HN’TEV |
. . scientifically designed 5
fo be kink-proof ... can be TSNS
knotted, bent, twisted . . .

engineered to meet extremes o ~N
of temperature . . . flexible at N
—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.

o , Write for Bulletin T-8

Ve

SPECIALISTS SINCE 1920

INSULATING MATERJAL

THE WILLIAM @LY.LI'® AND CO., INC.

DEPT. T-10, WILLIMANTIC, CONN., US5.A, Telephone HArrison 3-1661

TURBO Insulated Wires * Wire Markers ' Extruded Tubing - Glass Sleeving and Tub-
ing ' Varnished Saturated Sleeving and Tubing - Cambric Cloths, Tapes, Papers - Mica.

SALES REPRESENTATIVES IN PRINCIPAL CITIES
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 S.S.WHITE REMOTE CONTROL 1=
v FLEXIBLE SHAFTS /

THE PROBLEM

TO PROVIDE A CONVENIENTLY OPERATED CONTROL

The designer of a cabinet type oil heater had to pro-
vide a manual control for an oil and air metering valve
which was placed at the bottom of the unit. He wanted
to place the control knob on the front of the heater
where it could be easily seen and operated. To do
this meant bringing the control linkage around a 90°
turn. To solve the problem, he chose

THE LOW-COST SOLUTION

AN S.S.WHITE REMOTE CONTROL FLEXIBLE SHAFT

In this way he was able to
connect the control dial to
a rod running to the valve
with a single part which
did not require alignment
and could be installed in a
minimum amount of time.
The net result was im-
pressive savings in as-
sembly and manufactur-

ing costs, advantages that
most designers gain when they use S.S. White flexible
shafts to solve their remote control problems.

Get These Flexible Shaft Facts

This 256-page flexible shaft handbook, contain-
ing full facts on flexible shaft selection and appli-
cation will be sent free if you write us direct on
your business letterhead.

oNe
rn:%mousmmm DIVISION

PENTAL MFG. €6, @ Dept. Q, 10 East 40th St.

NEW YORK 16, N. Y.

Western District Office » Times Building, Long Beach, California
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DELAY LINES {Confinved)

and measurement information is re-
quired. To simplify the discussion.
this section will be concerned pri-
marily with lumped-constant lines.

The most important characteristic
of a delay line is the overall delay.
In general, delay time means the
time it would take for a pulse im-
pressed on the sending end of the
line to reach the receiving end of
the line. The sending end is defined
as the driven end and the receiving
end as the termination end. If a
short or open circuited reflective line
is desired, the overall delay is the
round trip time. This, of course, is
twice the one-way delay of the line.

The above characteristic would let
both the manufacturer and user of a
delay line know accurately the value
of the overall delay, if the pulses at
the sending and receiving ends were
both perfect (i.e. both having very
short rise times). However, in most
delay line applications, the pulses at
the terminating end have some form
of distortion since no line has in-
finite bandpass. In general, most ref-
erence to delay time is to the time
between 509 points of the initiating
pulse and the pulse at the end of
the line.

Merthods of Measurement

Several accurate methods of
measuring delay exist. One measur-
ing technique involves the use of a
sine wave generator and an oscil-
logscope. The delay line is driven by
the sine wave generator, and the os-
cilloscope is used to measure the
phase shift through the line at a
given frequency by use of Lissajous
patterns. Since time is a reciprocal
of frequency it is only necessary to
determine the lowest frequency that
is shifted 360° by the delay line, and
the reciprocal of this frequency is
the delay time.

This test is valid as long as cer-
tain precautions are observed. The
frequency in question must be within
the bandpass of the line, i.e. this
frequency must not be higher than
959, of the cut-off frequency of the
line. (Note: Phase shift, generally
speaking, is linear with frequency up
to 959 of the cut-off frequency.)

Another common method for
measuring delay involves the use of
a pulse generator and oscilloscope.
The pulse generator is used to drive
the delay line while the oscilloscope
is used to examine both input and
output pulses. For relatively rough
time measurements the sweep cali-
brations of the oscilloscope may be
used. However, due to parallax effect
and nonlinearities in the sweep of
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most oscilloscopes, accurate time
measurement can not be made di-
rectly in this manner. These disad-
vantages may be overcome by the
use of an accurate time mark gen-
erator. In general, most manufac-
turers and design engineers prefer
to have delay lines designed against
a standard which works satisfac-
torily in their equipemnt.

In lumped-constant lines it is fea-
sible to hold relatively close toler-
ances. For example, a tolerance of
+0.01 usec is readily held on a 4
usec line. With a line having a delay
in the order of 10 usec, a tolerance
of #=0.05 usec is considered normal.
Similarly, for even longer lines such
as 25 usec, ==0.1 usec is standard. It
is possible with lumped-constant
lines to hold even closer tolerances
than the ones mentioned. However,

CATHODE SIGNAL
SCOoPE DELAY To
INPUT FOLLOWER LINE SCOPE
SWEEP SWEEP TO
- .
SYNGH GENERATOR SCOPE

Fig. 13: Oscilloscope input arrongement using
delay line so that leading edge may be visible

as the tolerance is tightened, the
manufacturing cost of the delay line
increases.

The characteristic impedance of a
line is defined as that impedance
which placed across the end of the
line gives the line identical charac-
teristics to one which would be infi-
nitely long. This may be rephrased to
say that the characteristic impedance
of the line is that impedance, which
upon being connected across the out-
put of the line acts to prevent any
reflection. This is the condition re-
quired for perfect match. Although
it is possible to measure the absolute
value of the terminating impedance,
it is impractical to hold an absolute
value. Normally, impedance toler-
ance is held to #5%.

The minimum required bandwidth
must be specified since this factor in-
fluences design considerations. It is
well to note at this time that the rise
time of a line is synonomous with the
bandwidth of the line, Minimum re-
quired bandwidth (mc) is approxi-
mately equal to 0.4 divided by the
desired rise time (usec) of the delay
line.

As was stated previously, the de-
lay lines discussed in this article are
the basic electromagnetic types.
There are numerous other schemes
for accomplishing these results, but
none has yet attained the status of
the basic types described.

with WORKSHOP
Microwdve Antennas

Recent installations of Work- [
shop Microwave Antennas /
have replaced hundreds of '
telephone lines and several {
coaxidal cables. Railroads, oil %
companies, and broadcast

stations report remarkable

savings in installation, operation,

and maintenance ¢osts.

REFLECTORS —Precision-formed aluminum

and laminated fiberglas reflectors.

MOUNTINGS=—Popular 3- or 4-point
mounts can be supplied with all antennas.

R. F. COMPONENTS-—Precision machined
and heavily silver plated, expertly de-
signed by the Gabriel Laboratories.
ELECTRICAL DATA-—A series of elabo-
rate measurements of both pattern and
impedance are made on production units
fo assure adherence to specifications.
VSWR measurements across the band are
furnished with each antenna.
POLARIZATION—Either vertical or hori-
zontal polarization can be obtained by a
simple adjustment at the rear of the reflector,
MODELS—Workshop can supply micro-
wave antennas covering the 940, 2000
and 7000 megacycle bands. A wide range
of antenna sizes and feed types are avail-
able. For further information write, or

phone Norwood 7-3300,

WORKSHOP ASSOCIATES DIVISION

THE GABRIEL COMPANY

ENDICOTT STREET NORWOQOD, MASS,
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Other
WORKSHOP
Products

UHF Transmitting An-
tennas—For UHF tele-
vision broadcasting—new
cosecant antenna,

Beacon Antennas—~For
fire, police, taxicab, and
private fleet communica-
tions.

Parabolic  Reflectors—

Over 50 different re-
flector sizes and focal
fengths.
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® SPECIAL PACKAGING EQUIPMENT
#® EXPERTS ON MILITARY
REQUIREMENTS
® ECONOMICAL ASSEMBLY LINE
METHODS

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.

#® INTERPRETATION OF
SPECIFICATIONS
® FULL COMPLIANCE TO
EVERY DETAIL

CARGO-PACKE RS

INCORPORATED

73 RUTLEDGE STREET
BROOKLYN 11, NEW YORK

CLIMATE-PROOF PACKAGING
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COMPONENTS

————

Core Materials
{Continued from page 89)

Since core materials are generally
used in alternating fields, their ac
characteristics are more conclusive
for evaluation purposes than are the
de characteristics. Alternating cur-
rent characteristics, particularly,
have to incorporate the losses which
oceur in a material. Core losses of
various materials, in watts per
pound, are presented in Fig. 2 with
flux density as the ordinate. Fre-
quencies, materials, and lamination
thicknesses appear as parameters, It
should be noted that in this repre-
sentation, in which losses are given
in watts per pound, ferrites are pe-
nalized because of their lower spe-
cific gravity. A comparison based on
the losses per unit volume would
make the advantages of ferrite mate-
rials at high frequencies more ap-
parent. Even in the comparison on
a watts per pound basis shown in
Fig. 2, Ferroxcube III B appears
clearly superior at 100 xc. This ad-
vantage is particularly great at low
Aux densities.

General Evaluation

Loss figures, alone, do not charac-
terize a material and eannot be used
for general evaluation, They have
to be supplemented by other data
such as exciting volt-amperes per
pound. These characteristics are
plotted in Fig. 3, which corresponds
in representation with Fig. 2.

A suitable combination of both the
losses expressed in watts per pound
and the apparent watts expressed in
exciting volt-amperes per pound
can provide a figure of merit which
may be used for the evaluation of
materials. It should be noted that
the smallest possible losses and ex-
citing volt-amperes are desired for
a given flux density. Hence, a single
figure of merit can be derived by
adding the losses of in-phase volt-
amperes and the exciting volt-
amperes. Such data are plotted in
Fig. 4, which corresponds to Figs.
2 and 3 in representation. Materials
with the lowest volt-ampere figures
for a given frequency and flux den-
sity have to be rated highest in this
diagram.

Figure of Merit

It must be emphasized that no
particular physical meaning is at-
tributed to the figure of merit thus
derived. For simplification, volt-
ampere vectors (“Phasors”) are
arbitrarily added as scalers. It should
be realized that a figure of merit is,
in general, more or less arbitrary
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and that its Iimitations should be ‘
studied in order to avoid misleading
results. The meaning and possible
limitation of the figure of merit, as
proposed in the previous paragraph,
can be understood better by noting
the presentation in Fig. 5 where the
locus is depicted for all exciting volt-
ampere vectors for which the figure
of merit is equal. This locus repre-
sents the exciting volt-amperes of
all materials which would have to be
rated as equal. The intersection of
the locus with the reactive axis rep-
resents a material without any loss
but with a rather low permeability.
These conditions can be approxi-
mated with powdered core materials.
The intersection of the locus with
the in-phase axis represents a mate-
rial with rather high losses but with
a permeability of infinity because no
magnetizing current is required to
give rise to a certain assumed flux
density. This type of material can :
be approximated by a perfectly cut .
single crystal of pure iron. ;

Characteristics of those materials
which have extremely small or great
phase angles are not available and
hence could net be incorporated in
Fig. 4. Even sufficient data on fer-
rites are not yet available. The ma-
terials which are represented in Fig.
4 differ only slightly in characteris-
tics and the figures of merit plotted
there should provide a suitable base
for evaluation of laminated core
materials.

Total Loss Componeny

At very low flux densities, such
characteristics as are presented in
Figs. 2 through 4 are not very prac-
tical. Instead of exciting volt-
amperes and power losses, reactive
and resistive components of im-
pedance are used to characterize in-

ductors and core materials. Express- Let me first emphasize the essen- 1o this is added the plus value of:
ing the total loss component of an tial difference between "Larvite” 1. Steward’s private research and
inductor by an equivalent series re- Ferrites and general Ferrites. development, _
sistance R., the loss tangent tan 3 = When you use "Lavite” Ferrites, 2. Steward’s modern and highly
Rq/wl, relates the resistive compo- you first have all of the desirable efficient facilities to produce
nent R, to the reactive component basic advantages of this type of your “Lavite” Ferrite compo-
wli.. The expression for tan 2 is also | material, These advantages are nents (o greater accuracy in
denoted as “dissipation factor” D or many varieties in Ccomposition both material and size,

the reciprocal of the “quality” cr to better meet specific electrical 3. Interestingly low production
“storage” factcr Q. At high @ values properties that may be required costs of these parts, and

the power factor ' as to high saturation, higher 4. Prompr delivery.

T permeabilities, high Q and ¥FM  And in addition to all this, you
Cosw =1Vt frequencies, low temperature are Invited to consult Stevx_qrd
becomes equal to the dissipation fac- coefficient, etc. qngine_eers,. v:/ithout obligation,
to,r, hence, it can be written: for §c16nuflc answers to your
specific problems. Send me your

tand = R./el, =D =1 /Q"COS e (1) Ask for general char- 5P€CiﬁC21l'iOﬂS.

acteristic dota on all
The total series resistance R, is com- “Lavite”' Technical D. M. STEWARD
posed of a component R, which rep- Ceramics — ["'Lavite

MANUFACTURING CO.

3608 Jerome Ave, Chattancoga, Tennessee
Sales Offices in Principal Cities

Steatite, “Lavite’’ Titan-

resents the effective series resistance otes. "Lavite” Ferrites,

originating in the coil and of a com-

and others).
ponent R, which represents an
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 TYPE 756

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 (0.059% at 2,000 turns) and close functional
tolerances (linear =0.25%; non-linear 0.35% with 3:1 slope ra-
tio in high resistance ranges) give higher point-to-point tracking qualities.

3 Standard electrical functional angle is 320 deg. nominal with ORV

tolerance of +=5% in resistance range from 800 to 40,000 ohms.
Electrical functional angle of 350 deg. nominal with ORV tolerance of ®=3%
in resistance ranges of 50 to 45,000 ohms can be supplied on special order.

4 Greater {flexibility —For non-linear functions as many as 13 taps
can be provided by adding extra terminal boards.

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 Type 7586. '

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 140-39E1.

—LaircHiILD

P[/;ECISION POTENTIOMETERS

www americanradiohistorv com

CORE MATERIALS (Continued)

effective series resistance that is
caused by the losses in the magnetic
core. This can be written:

R, — R, + Ry,
Rs _ Rc + Rm (2>
ol T ol ol

It has been shown by wvarious
authors that the loss tangent of a
ring core is independent of core di-
mensions and even independent of
the inductance L.»*> For this reason,
the loss tangent R, /oL, which is
derived from a closed ring core be-
comes a practical factor for charac-
terizing material losses.

Part Two will appear in the No-
vember issue.

Telechrome Expands

Telechrome Inc., has just opened
a second plant to meet the urgent
demand for station color TV conver-
sion equipment. According to Presi-
dent J. Raymond Popkin-Clurman,
with Color TV programs about to go
on the networks, Telechrome is now

. producing and delivering the equip-

ment necessary to convert network
stations for color pick-up and broad-
casting.”

Industrial TV Speeds
Steel Production
In one of the first installations of

| its kind, the United States Steel

Corp. has set up an industrial TV
system in the 80-inch hot strip mill
at Gary Sheet and Tin Mill, Gary,
Ind. The TV camera is mounted in
the rafters 48 ft. above the block-

Operator Raymond Mitchell keeps close check
on TV screen for potenfinl production trouble
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long runout table, and scans a dis-
tance of 395 ft. A continuous pic-
ture of the progress of the fiery red

|

Cedidaed

precision connectors

Engineer Irving Pitchford inspects TV monitor
which is part of instaliation at steel plant

I
|
i
-

ACTUAL SIZE

Sub-Miniature
Connectors Series SM-20

afford extreme size reduction without sacrificing pin
diameter . . . available in 11, 14, 20, and 34 contacts
for #20 AWG wire...5 amp. continuous current
rating . . . Submit your special subminiature connec-
tor requirements to our engineering department.

IV camera in rafters follows progress of steel
strip traveling along block-long runcut table

steel strip as it travels from the
finishing stand is fed to a 10-inch
receiver. An operator watching this
screen can spot potential trouble
almost instantly.

(ACTUAL SIZE)

Assets Purchased

Announcement was recently made
that the name and a substantial por-
tion of the assets of The Sealtron
Co., manufacturers of hermetic seals
and electronic sub-assemblies, has
been purchased by Mr. William C,
Sage, president of the new Sealtron
Corp., 9701 Reading Rd., Cincinnati,  SHEEREIE SALES BRI

Ohio. All manufacturing facilities OeJUR-RAMSCO CORPORATION

and executive offices will be located

in the new building completed a year
ago at the same address. Write Dept. TSM-10, DeJUR-Amsce Corporation, 45-01 Nerthern Boulevard, Long lsland City 1, N.Y,
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5

Size.-
12" x 6" x 7"
14 Pounds

S~

MODEL
S-14-B

ANOTHER EXAMPLE Of{%maa PIONEERING ...

The WIDE BAND POCKETSCOPE, model
S-14-B, hits a new high in frequency response for
light, compact, truly portable oscilloscopes. The
response extends all the way from DC to 700 KC
within —2 db without peaking. Thus providing a
pufse rise time of 1.8 microseconds. Furthermore,
sensitivity has not been unduly compromised in
order to accomplish such fidelity. The vertical
sensitivity Is 50 millivolts rms/inch. The sweep
[s operated in either a repetitive or trigger mode
and covers a range from 0.5 cycles to 50 KC with
synchronization polarity optional. Other essential
vertical and horizontal amplifier characteristics

158

include non-frequency discriminating attenuators
and gain controls as well as individual calitration
voltages. Additional provisions for direct access
to all the deflection plates, the second anode, and
the amplifier outputs help to make the $-14-B a
standout instrument of flexibility and utility. All
this plus portability! The incredibly small size
and light weight of the S-14-B now permits *‘on-
the-spot” use of the oscilloscope in all industrial,
medical, and communications fields. Its rugged
construction assures “lahoratory performance”
regardless of environment.

b =?;5«4-A SAR
*-'t_':sss & s,I.AB

Time Delay Relay

(Continued from page 96)

during the closed switch condition.
Since only one unit is ever used at
one time, the additicnal drain dur-
ing operation is about 4 or 5 ma. The
time delay is sensitive to supply
voltage amplitude. A dc source of
150 volts regulated by a VR-150 was
available. (See Fig. 8.) The time de-
lay is also sensitive to filament vari-
ations. A resistor in series with
filament reduces the voltage to
about 5.5 v. which places the char-
acterisitics in a slightly more favor-
able position, as well as increasing
the tube life. The =109 filament
source variation will give a =20.25
second change in time delay.

Molded Assembly

A  resistance of 250 megohms
placed between grid and plate will
reduce the long time delay from 6 to
5 seconds. To protect the unit from
this effect when subjected to hu-
midity, all the components were
molded in a plastic assembly in
which the tube socket is imbedded.
A metal can is placed over the en-
tire unit with a rubber seal giving

Fig. 9: Metal can protects tube and socket

added protection to the exposed
portions of tube and tube socket,
See Fig. 9.

Life tests indicate that 1000 hours
of operation may be had before the
circuit falls out of the acceptable
limits.

Conclusion

Any evaluation or comparison of
the method selected to obtain the
results required should take into
account the restrictions of operation
which were inherited from the pre-
vious method. The space, form fac-
tor, power available, and external
circuitry were fozen for production
at the time the new method was re-
quested. The results indicate that a
better soluticn has heen reached.
for the majority of the problems cof
temperature, relay operation and
interchangeability remain for other
solutions wusing cnly passive ele-
ments. Furthermoere, the switch
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contacts are no longer subjected to
. the currents originally encountered.

The circuit stability may be fur-
ther insured by use of certain now
plastic dielectric capacitors whizh
are free from the “memory” effect
evidenced by dielectric absorption.
The use of reliable subminiature
tubes and a twe stage feedback am-
plifier mizht increase the usable life
and decrease the sensitivity cof the
circuit to environmental variations
without increasing the package size.

GE Resumes
‘‘Yoice'' Broadcasts

Robert B. Hanna, manager of
General Electric Co. btroadcasting
staticns, announced that programs
beamed at Latin America are being
resumed from GE shortwave staticn
KGEI in San Francisco. KGEI sus-
pended broadcasting June 27, after
the Federal government curtailed
the Voice of America program. The
50-kw station had been America’s
voice in Latin America and parts of
the Far East for 11 years. Program-
ming is being resumed on a‘three-
hours-a-day basis under the non-
commercial sponsorship of GE. The
company has decided to replace the
former government-sponsored pro-
grams because of the continued need
for good will and understanding
among the peoples of the world.

Israel Expands
Communications System

Israel’s system of communications,
whieh for almost 15 years has func-
tioned without the benefit of new
equipment, is being expanded and
modernized with the assistance cf
investment capital derived from the
State of Israe! Bond Issue. Among
the first projects completed was
the telephone exchange at Tel Aviv,
which brought the total to 66
throughout the country. Israel now
has direct telephone communica-
tions with 50 nations, compared with
four countries in 1948,

Newspapers in Israel will utilize
the service of teleprinting equip-
ment, which is being installed in
both Jerusalem and Tel Aviv, for
the reception and transmission of
news items. In addition, the installa-
tion of a chain of radio dispatch ma-
chines in military and police head-
quarters has begun.

Another development is the in-
stallation of a 50-kw transmitter for
the Vcice cf Israel. The transmitter
and cther new equipment, such. as
tape recorders, phoncgraphs and
control consoles will be ready in a
few weeks. '

JOHNSON “R” CAPACITORS

RUGGED and RELIABLE

Nickel plated brass plates, .0226"

Catalog Type M

Number | Number | Dimension —full soldered construction, Stand-
ard air gap, .024"_—_Steatite in-

149-1%| 20R12 | 1-7/32" sulation, grade L4 or better. Silver

149-2% | 35R12 1.7/32" plated beryllium copper rotor con-

149.3% | 50R N tact. Integral mounting feet and
) 50R12 11-7/32 panel mounting bushing. All models
149-4* | 75R12 | 1-7/32* of double bearing construction, with
149-5%| 100R12 | 1-13/32" dual stator terminals and a .250”
shaft with rear extension.

149-6*| 140R12 | 1-19/32"

., Specials can be furnished with .036",
149-8 | 200R12 ) 2 050", 071", and .095" spacing,
149-10{ 250R12 | 2-5/14" and with special plating, panel
149-11 | 325R12 | 2-23/32" mountings, shaft extensions, or high

torque bearings.

*Stock items. All other capacitors made to customers’ order. Orders for
"non-stock” or special capacitors should be of sufficiently large quantity to
insure economical production runs,

For complete pricing and descriptive data on these and other types of
JOHNSON capacitors, write for your copy of General Products Catalog 973.

"E. F. JOHNSON COMPANY

CI}PACIIORS, INDUCTORS, SOCKETS, INSULATORS, PLUGS, JACKS, DIALS, AND PILOT LIGHTS

208 SEéOND AVENUE SOUTHWEST . WASECA, MINNESOTA
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Production!

Capacitors are available 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 moisture
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 information about HUMIDITITE, write for
Engineering Bulletin No. TS-111.

SANGAMO

MARION, ILLINOIS

We've Stepped-up

NUWSangamo HUMIDITITE Mica

ELECTRIC COMPANY

1C 638

I
i

ews : MANUFACTURERS’

A% REPS

Gawler-Knoop Co., manufacturers’
representatives, announce the appoint-
ment of three new staff members. J. H.
Ewing, formerly with Sperry Gyro-
scope, will work out of the company’s
Silver Spring, Md., office; William
O’Meara, formerly with Allen B. Du
Mont Labs., has been assigned to the
Wyncote, Penn., office; and Erle Ren-
wick, formerly with Ballantine Labs,,
will work out of the main office in
Roseland, N. J. The new members will
specialize on the application of elec-
tronic test equipment.

Jack Gaertner, former vice-president
of Electronic Corp. of America, has
organized the Jack Gaertner Co., with
headquarters at 7711 Hawthorne Ave,,
Miami Beach, Florida., The new con-
cern will specialize in the representa-
tion of TV, electronics, and appliance
manufacturers,

Kingdom Products, Ltd. 45 West 45th
St.,, New York 36, N. Y. have been
appointed exclusive distributors for
Lorenz high-fidelity loudspeakers in
the U.S.

Clark R. Gibb, 1409 Hennepin Ave.,
Minneapolis 3, Minn., has been ap-
pointed to serve as sales representa-
tive for Utah Radio Products Co. He
will call on jobbers, industrials and
manufacturers, in North and South
Dakota, Minnesota, and western Wis-
consin,

Kay Sales Co., 3760 Broadway, Kansas
City, Mo., is now representing Halldor-
son Transformer Co. in Iowa, Kansas,
Missouri, and Nebraska.

Adolph L. Gross Assocs., Inc., 45 W.
45th St., New York 36, N.Y., have be-
come sales representatives for Wilcox-
Gay Corp., Charlotte, Mich., tape re-
corder producers in the Metropolitan
New York area.

Arnold L. Robertson and J. A. Ter-
penning have been named sales repre-
sentatives for Thor Foundry Products,
Borden Company’s chemical division,
to specialize in bonding and shell
molding resins. Mr. Robertson will
cover the Ohio area. Mr. Terpenning
has been assigned to the New York-
Northern Pennsylvania area.

General Instrument and Appliance
Corp. announces new regional sales rep-
resentatives as follows: Milton R. Ben-
jamin, 1746 East 47th St., Brooklyn 34,
N.Y. will cover New England and New
York State; Albert D. Leban and Wil-
fred Graham, 218 Lloyd Lane, Phila. 31,
Pa. will cover southern New Jersey,
eastern Pennsylvania, Maryland; and
Washington, D.C. James Podolny, 4716
Coleridge St., Pittsburgh 1, Pa., will
serve western Penngylvania, Chio, and
West Virginia. Eugene Loeb, 5052 North
Shoreland Ave, Milwaukee 11, Wis.,
will cover Wisconsin. William Linz will
serve northern Illinois. L. F. Waelter-
man, 3938 Lindell Blvd, St. Louis 8,
Mo., and his associate, A. S. Engelman,
2718 Linwood Ave., Kansas City, Mo,
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will cover southern Illinois, Missouri,
fowa, Kansas, and Nebraska. R. C.
Nordstrom, Davis Bldg, Birmingham,
Mich., will serve Detroit and all of
Michigan. Robert C., Whitesell & Assoc.,
2208 East Washington St., Indianapolis
1, Ind. will cover Indiana and Ken-
tucky. James J. Bacher, 2321 Second
Ave,, Seattle 1, Washington takes over
Washington, Oregon, western Idaho,
western Montana, and British Co-
Tumbia.

Earley Sales Co., 10 Hemlock St., Pat-
erson, N.J. hags become the exclusive
agent for the sale of electrical tapes
to electrical wholesale distributors in
the five boroughs of New York City,
Westchester, and northern New Jersey
for the United States Rubber Co.

Russell Ragon, presently located at
1406 Idaho Ave., St. Paul, Minn., has
been appointed industrial and jobber
representative for the United Trans-
former Co. to cover Wisconsin and Min-
nesota.

W. T. Brase, 5604 Kentucky Ave., Fort
Wayne, Ind. has been appointed exclu-
sive Indiana representative by Astron
Sales Corp. to sell capacitors and filters
to jobbers and distributors.

Kaelber & Mack, 1270 Broadway, New
York, N.Y., will represent the Perma-
Power Co., in ‘the Metropolitan New
York area and surrounding counties,

Best Electronics Corp., Los Angeles,
announces the appointment of the fol-
lowing sales representatives: George
Davis Sales Co., So. California, Arizona,
and So. Nevada; Sherwood P. French,
No. California, and No. Nevada; Frank
W. Rauer, Ohio, W. Pennsylvania, and
W. Virginia; Fred H. Larrabee Co,,
Towa, Kansas, Missouri, Nebraska, and
Oklahoma; Gordon G. Moss, Colorado,
Utah, Wyoming, and New Mexico; Mac
Peterson, Hawaii; Lewis Slubin, E.
Pennsylvania, So. New Jersey, Dela-
ware, Maryland, and District of Co-
lumbia; Royal A. Stemm, Illinois, Min-

nesota, and Wisconsin; Walter W.

Bieberich, Indiana, and Kentucky.
New Servocalcul’afor'
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The Servotrol Co. of Chicage announces the
availability of a disc calcvlator for computing
the combined potentiometer resistance and shunt
resistor valuves, required in converting a linear
potentiometer to a nonlinear function. Further
details available from Servotrol's Eastern Brantch
Office, Framingham Centre, Mass.

Everybody in Electronics welcomes the great new HUDSON Sales-
rooms just opened in the heart of the mighty New Jersey market—
to provide the same Huge Stocks, Low Prices, and Superlative
Service that have made our two New York Stores the Leading

Electronic Supply Centers of the East!
Radio and TV Dealers and Servicemen,

Enthusiasts . . .

you'll enjoy the experience!

Thesp Nationally Famous Manufacturers

Acro Products crest Transformer Corp.

Advance Elec. & Relay Co.  Croname Inc.
Aerovox Corp. Dial Light Co. of Amer.
Alliance Mfg. Co. Dow-Key, Inc.

Alpha Wire Corp.
Altec-Lansing Corp.
American Elec. Heater Co.
Amer. Telev. & Rad. Co.
Amperex Electronic Corp.
Amperite Co., Inc, Hugh H Eby Inc.

Arco Electronics Eitel-McCullopgh Inc.
Arrow-Hart Hegeman Elec. CoE|ectric Sold. Iron Inc.
Astatic Corp. Electronic Indicator Corp.
Audak Co.

Audio Devices, Inc.

Barker & Williamson, Inc.
Belden Mfg. Co.

Bell Sound Systems, Inc.
‘Berlant Associates
‘Birnbach Radio Co,,

Bliley Electric Co.

:David Bogen Co., Inc

Brach Mfg. Corp.

British Industries Corp.
Brook Electronics, !nc.
Browning Labs. Inc.
Brush Development Co.
Burgess Battery Co.
Cambridge Co.

‘Camburn, Inc.

Cannon Electric Co.
Carter Motor Co.
Centraiab

Cetron

Chicago Stand. Transformer
Cinch-Jones Sales
Clarkstan Corp.

Clarostat Mfg. Co., Inc
Consolidated Wire
Continental Carbon, Inc.
Cornell-Dubilier

‘Cornish Wire Co., Inc.

R. L. Drake & Co.

Drake Electric Works
Allen B, Dumont Labs, Inc,
Duotone Co., Inc.

Dynavox Gorp.

El Menco

Electro-Voice, Inc.

Erie Resistor Gorp.
Equipto Co.

Espey Mfg. Co.

Eveready Batteries
Fahnestock Electric Co.
Eairchild Recording
Federal Telephone & Rad.
Fisher Radio Corp.
Freed Transformer Co.,
G. & H. Wood Products
Gem Elec. Mfg. Co., Inc.

Inc.

General Electric Co.

General Industries Co.
Eonset Co.

Gordon Specialties Co.
6ray Research & Develop.
Greeniee Tool Go.
Guardian Electric Mfg. Co.
Hallicrafters Co, -
Hammarlund Mfg. Co.
Harvey-Wells Electronics
Hickok Electrical Inst. Co.
Harvey Hubbell Co.

Hytron Radio & Electronics

Industrial Users of Elec-
tronic Equipment and Components, Radio Amateurs, High-Fidelity
all have come to learn that ““HUDSON has EVERY-
THING IN ELECTRONICS—at the LOWEST Published Price of Them
ANYT Visit our Newark Store, you Jersey Area Patrons—see our
Huge Stocks and Facilities, meet our Friendly, Helpful People—

Electronic Instrument Corp.

General Cement Mfg. Co., Inc

Genl. Hardware Mfg. Co., In

RLITHdHIL’tU

ll.ﬂ.!lllﬂ- & TELEVISION CORP.

RADIC & TELEVISION CORP.

Authorized Distributors of
Electronic Equipment and Components,
on the Openmg of Their New Salesrooms in

of Standard Brand Top Quality

1.D.E.A. Inc. (Regency Div.)
Insuline Corp of America
international Resistance Go.
Jackson Industries, Inc.
Jersey Tech Labs

Jennings Radio Mfg. Go.
Jensen Industries, Inc.
Jensen Mfg. Go.

JFD Mfg. Co., Inc.

E. F. Johnson Co.

Kester Solder Co.

Mathias Kiein & Sons
Kraeuter & Co,

La Pointe Electronics, Inc.
Littelfuse, Inc.

Livingston Electronic Corp.
Lysco Mfg. Co., Inc.

P. R. Mallory & Co., Inc,
Mark Simpson Mfg. Co.
Meissner Mfg.

Merit Transformer Corp.
Morrow Radio Mfg. Co.
Mosley Electronics

Mueller Electric Co.

Multi Products, Inc.
National Co.

National Union Radie Corp.

.Ohmite Mfg. Co.

oxford Electric Corp.

.Par Metal Products Corp.

Park Metalware Co., Inc.
Peerfess Products Indust.
Pentron Corp.
Perma-Power Co.
Permoflux Corp.
Philmore Mfg..Co., Inc.
Pickering & Co., Inc.
Pilot Radio Corp.
Potter-Brumfield Co., In¢.
Precision Apparatus Co.
Precision Electronics, Inc.
Premax Products
Premjer Metal Products

FACTORY DISTRIBUTORS

ELECTRONIC & SOUND EQUIPMENT

Adjoining Radio City

48 West 48th St., N.Y. 36

Downtown New York

212 Fulton St., N. Y. 7

= NEWARK,N.J.

——at 35 WII.I.IAM STREET

Electronic
Products and High Fidelity Components, whose Complete Lines are found in ALL THREE
Great HUDSON Salesrooms, join in congratulating us on the Opening of the Newark Store:

Presto Recording Corp.
Pyramid Electric Co.
@Quam-Nichols Co.

Racon Electric Co., Inc.
Radiart Co.

Radio Apparatus Corp.
Hadio City Products Co., Inc,
Radio Corp. of America
Radio Craftsmen, Inc.
Radio Mfg. Engineers, Inc.
Radio Receptor Co., Inc,
Raytheon Mfg. Co.

Reeves Soundcraft Corp.
Rek-0-Kut Co., Inc.

Howard W, Sams & Co.
Sangamo Electric Co.
Sarkes-Tarzian Inc.

walter L. Schott Co.

Shallcross Mfg. Go,

Shure Bros., Inc,”

Simpson Electric Co.
Herman H. Smith, Inc.
Snap-On Drawer Go.

Sonar Radio Corp.

Sprague Products Co.
Stanwyk Winding Co.
Stephens Mfg. Corp.
Stromberg-Carlson Co.
Switcheraft, Inc.

Sylvania Electric Products
Taylor Tubes Inc.
Tech-Master Products Co.
Triad Transformer Mfg. Co.
Triplett Elec. Instruments
Turner Go.

Ungar Electric Tools, inc.
Union Carbide & Carbon
United Transformer Corp. -
University Loudspeakers, Inc.
Yector Electronic Co.
Vibroplex

Waiter L. Schott Co.
Webhster-Chicago Corp.
westinghouse Elec. Corp.
Weston Elec, Instrument Co.

write for complete,

new 1954 Giant
Hudson Gataiog!
Dept. L-10

| NEWARK, N. J. |
35 William Street
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OVER 50% OFF! NEW 12-TUBE
HIGH-FIDELITY FM-AM TUNER

Price

‘85

P . G e A B TR e W T, e @ y
BEiE TELLDIZEIRI AT T TLAEtREE
- BRE LG PeEAEnnae e 2L e AR =
52225, 27729 2222%5222 22 2522 2P S TEEER.G
YL o R AL E S e ML P, o e
ZELZETTE, ZIZ7iE TIsTEIEITY £ 2Z E ORDER
EZREEZETEE ZZ2927%-7222522% %7 ZiEE
SEZEZER Z2e5% Z22%rii 2 027 0mEZ 2 2 Z2%% = 36-206TT

AN EXCLUSIVE RADIO SHACK 'SCOOP’!

When Approved’s chief engineer showed us the prototype of this fine company's
1954 Model V-12, we contracted to buy the ENTIRE year’s supply — the biggest special
purchase of tuners EVER made by a single company. First, because V-12 is vastly
superior to the previous Model A-710. Secondly, to eliminate middleman profits and save
our many friends some REAL money, If you ordered an Approved A-710 from us and
found, to your sorrow, we are sold out: NOW is the time to act. If you are considering
buying a hi-fi tuner: NOW is the time to buy a reputable product from the East’s best-
known mail order company at savings NOBODY IN THE WORLD can duplicate!

SPECIFICATIONS: 12 miniature tubes plus 1N34 germanium dicde 2nd det.
AM. Two limiters, FM detector. Tuned RF stage on both AM and FM, Separate RF and
IF stages on AM and FM. Rugged 6-gang variable, FM section copper plates., Improved
sensitivity and AVC on AM. Guaranteed 15 uv. for 20 db quieting on FM. Dual AM.-FM
band-indicating lamps. Controls: power, tuning, bandswitch; no volume control to upset
output impedance or frequency response. Cathode follower outpur, 30-15000 cps. All top
quality components. Standard RMA guarantee. Ultra compact: 8147 W x 53”7 H x 8” D.,
ship. wt. 7 lbs. Notice: requires 6.3V AC @ 4 amps, 190V DC @ 55 ma power supply.

Reg. Net

TUNER POWER SUPPLY VERY SPECIAL SALE!
ONI.Y $]2.05 Limited quantity of $82.50-

i list RCA 15” duo-cone co-
axial speakers 'way off price,

110-115V 50-60 cycles; de-

livers 6.3V AC @ 4

2 voice coils, 40-12,000 cps,
25 watts, 2 Ib. magnet. De-
i 5 1 hi
190V DC @ 55 ma. Size sign by Dr. OIS"“ Ship.
31/2” W x 4%;1 H x 8” D.
Ship. wt, 7 lbs. Built by LIST $82.50
Approved to match V-12
tuner! Order No. 36-207TT.

50
ORD. NO.TT -5108

ORDER BY MAIL' INCLUDE POSTAGE! SEND 259% WITH COD’S!

JUST PUBLISHED! FREE! *R ADlO SHACK

OUR 1954 CATALOG

All new, 224-pages, including 32-

page hi-fi section in rotogravure!

— Write TODAY for your copy of
radio’s favorite book!

CORPORATION
167 Washington Si._, Boston 8, Mass.

www americanradiohistorv com
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DC Selsyns

(Continued on page 101)

that the resistance of the leads con-
necting the transmitter and indicator
can be made equivalent to the resist-
ance of 20 miles of 720 AWG wire
and the only ncticeable effect is a
degree or two increase in friction
error. Satisfactory remote indication
over distances greater than this can
be accomplished providing some
method is used to mechanically vi-
brate the indicator and thus remove
most of the friction error.

Fig. 1 shows a photograph of a va-
riety of position indicators and a
typical transmitter of the three-wire
de selsyn type. The indicator shown
with three pointers is used when it
is desired to locate three related
indications in a single case.

Two-Wire DC Selsyn

There are several variations of the
two-wire system in use. but onlv two
will be described here. Fig. 5 shows
a schematic diagram of the type of
system used in flcat-type liguid-level
gages. The transmitter element con-
sists of a simple resistor wound on a
circular form. Unlike the transmitter
for the three-wive systam, this trans-
mitter element has only one rota-
table brush making centact with the
winding. It is best described as a
potentiometer-type transmitter ele-
ment with adjustable taps at each
end of the usable portion of the
winding. These taps are made adjust-
able so that the calibration cf the
end-points on the scale can be
varied to correspond with the empty
and full positions of the float in the
liquid which is being measured. The
rotatable brush is driven through a
suitable gear mechanism by the
movement of the float in the liquid.

Indicator Element

The indicator element consists of
a magnetized rotor that is surrounded
by an aluminum damping cylinder
which also serves as the frame for
the element assembly. Two actuating
coils are mounted on the circumfer-
ence of the damping cylinder. These
coils are spaced approximately 140°
from each other with their flux axes
radial to the cylinder. The entire
element is enclosed by a cylindrical
shield of high permeability. The pur-
pose of this shield is to provide a
return path for the internal magnetic
fluxes and to minimize interference
from extraneous magnetic fields. The
element operates on the principle of
maintaining one coil energized at ap-
proximately a constant wvulue and
varying the current in the other coil
from zero to a maximum value.
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With only the one coil energized, the
magnetized rotor aligns itself with
the magnetic flux produced by this
coil. As the transmitter brush ro-
tates, the second coil is energized,
and the rotor aligns itself with the
resultant magnetic flux which is rep-
resented by the vector sum of the
fluxes produced by the two coils. (See

IHICATOR ELEMENT,

Fig. 7: Three-position dc¢ annunciater

Fig. 6 for vector diagram.) Thus, the
pointer moves from the empty to full
position as the change is made from
a single excited coil to the maximum
excitation of the two coils. The re-
sistance in series with the positive
lead simply acts as a protective re-
sistor in order to prevent damage to
the circuit in the event that any of
the transmitter leads are grounded
or short circuited. The second resis-
tor determines the scale length. This
is evident, since the current through
the second coil can be varied by
changing the value of this resistor,
and the change in current in the coil
affects the position of the resultant
flux vector by varying the magnitude
of one of its components.

Vector PDiagram

It is observed from the vector dia-
gram shown in Fig. 6 that the scale
length of the indicator is limited to
e0°. This fact, coupled with the
small size of the indicating element,
makes it possible to mount two of
them side by side in a 2-in. di-
ameter instrument case.

Flap Pesitions

The second type of two-wire sys-
tem is similar to that just described
except that the transmitter is an or-
dinary potentiometer, usually of the
500 chm size. This system finds gen-
eral use in indicating flap and trim
tab positions. In some aircraft ap-
plications, it is necessary to incor-
porate the transmitter within the
actuating unit. Generally, however,
space limitations dictate that the ac-
tuator be as small as practical and
in this instance a potentiometer is
frequently used. This is one of the
prime advantages of this system and
many times is the reason for using

IALLY

mm-gm&—”

PDESIGNED

e AR

FOR THE ELECTRONICS INDUSTRY

Now, Klein quality pliers are
available in new compact pat-
ternsfor precisionwiring and cut-
ting in confined space. Note, t00,
the replaceable leaf spring that
keeps the plier in open position,

LONG NOSE PLIER
307-5-15L—Extremely
slim pattern ideal for
the really tight spots.
Jaws are knyrled to in-
sure a positive 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-
A

LIGHTWEIGHT
OBLIQUE CUTTING
PLIER 209-5—5Smaller

than 210-5L with an ex-
tremely narrow head.
Entire length of cutting
knives works flush
against cutting surface. @D

out knurl,
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-
mationonall typesand
sizes of Klein Pliers.
A copy will be sent
without obligation,

"*Since 1857"

. 306-5-Y%2—This com-

DUCK BILL PLIER

small springs, yet small
enough to form wire in
confined places,

ASK YOUR SUPPLIER

Foreign Distributor:
International Standard
Electric Corp.,

New York

Mathias N = & Sons |

~-3200 BELMONT AVENUE, CHICAGO 18, ILLINOIS |
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- PROVED IN SERVICE

: conserves P ow E R

F-TV!

Small increments.of
attenuation in coaxial transmission
lines result in excessive power losses when
used in conjunction with hi-gain antennas in
the UHF range. This loss of effective
radiated power is often as high as 50% .

o . The best solution to the problem is
: waveguide. Waveguide provides lower

e attenuation, greater coverage for equal
o Lol antenna height . . . it can be used in
. . combination with UHF coaxial line . ..

requires no dehydration or pressurization.

s
h . PRODUCT DEVELOPMENT has pioneered
. = the manufacture of Waveguide, and stands
ready to assist you in all phases of this
b important new development. Write for Chart
- L 7C-1256, Attenuation of Coaxial Lines and
o s Waveguide in the UHF Range, and for informa-
G : ha tion related to your specific needs.

The World's Finest Transmission Lines

307 Bergen Avenue
Kearny, New Jersey
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DC SELSYNS (Continued)

it in preference to other systems. Of
course, another advantage lies in the
need for connecting only two wires
from the transmitter to the indicator.

DPC Annunciators

This classification covers a line of
indicators which are operated by
switches. The transmitting element
generally consists of a single-pole
double~throw switch. Two leads con-
nect it to an indicating element which
is better known as a three-position
indicator. A separate indication is
made for each of the two switch po-
sitions and the third indication is
used for power failure or power off.
An “indication” in this case is merely
the appearance of a flag or a portion
of a rotating drum-type scale in a
window of the instrument case. This
scale is marked with appropriate
symbols or lettering to designate the
desired information. Fig. T shows a
schematic diagram of the indicator.
Two coils whose common magnetic
axis is located perpendicular to the
rotor shaft, can be energized indi-
vidually by the action of the sin-
gle-pole double-throw transmitter
switch. A permanent-magnet rotor is
mounted on a shaft which is located
midway between the two coils. The
drum-~type scale is fastened to the
ends of the rotor shaft and rotates
with the rotor. The entire moving
system is balanced to permit opera-
tion in any position.

Scale Actuation

The scale is actuated to indicate
one end or the other, when the
proper coil is energized. The polarity
of the energized coil is such that it
pulls the longer end of the rotor
magnet into that coil. When neither
coil is energized, it is desirable to
have the scale drum center itself in
a position to indicate power off. This
is accomplished by the attraction of
the rotor magnet by a small “pull-
off” magnet located midway between
the two coils. The pull-off torque is
much smaller than the torque acting
when a coil is energized so that it
has negligible effect on the normal
operation of the indicator.

A typical, but by far the most com-
mon application of this system, is the
remote indication of landing wheel
positions. The scale for this indica-
tor has a miniature wheel pictured
for “wheels down” position, the word
UP indicates “wheels up” and a di-
agonally striped center section in-
dicates power off or power failure.
Other applications such as tempera-
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ture, quantity, pressure, and the po-
sition indication of miscellaneous
components of an aircraft have sim-
ilar scales marked pictorially or let-
tered to represent the functions be-
ing indicated.

Cost Facior

One might inquire why precision
instruments are used as the indica-
tors of switch-type transmitters in-
stead of signal lights. The answer
lies in the significance attached to
the configuration of the marking on
the dial. The special markings sug-
gest a more definite message to the
pilot than that produced by a row of
lights. Also, due to the simplicity of
‘construction and relatively high pro-
duction of this type of indicator, the
cost of them is quite small compared

Fig. 8: Three d¢ annunciators and indicator

to the cost of aircraft instruments in
general. In fact, the cost is so low
that the armed services have been
convinced that this indicator is an
expendable item, and no provisions
have been made to overhaul or re-
pair them in maintenance depots.
The small “match box” size, less
than 17 in. long by 1% in high by
s in wide, permits the mounting of a
considerable number of them in a
small space on the instrument panel.
Of course, this small size is accom-
panied by lightness in weight. The
complete hermetically-sealed instru-
ment weighs less than 214 oz. This
type of indication is also available in
multiples in a 3-in. diameter case in
combination with a two-wire flap
position indicator. Fig. 8§ shows a
photograph of this indicator. Three
de annunciators indicate the posi-
tion of the right, left and nose or tail
wheel of the aircraft, while the two-
wire dc selsyn indicates the position
of the faps. This indicator proved to
be quite popular in the past, but is
now being replaced by individual in-
dicators (three of which are shown
in this same photograph for compari-
son.)

Hermetic Sealing

During the past few years, many
of the previously described instru-
ments have been hermetically sealed

We helpe
take the
MISS

out of

GUIDED MISSILES

the p’)"Oblem . The electronic brain which guides a guided missile

the

1s as delicate as 1t is complicated. One of the major problems,
therefore, which faced missile engineers was how to protect this
sensitive mechanism from the violent shock and vibration set up
by the missile at take-off and in flight.

SO lum(m . Since conventional types of shock-mountings
proved to be mmadequate, Robinson engineers were called in to
find a solution. After careful study and intensive laboratory
work, Robinson developed a special multi-directional mounting
that reduced vibration and shock to such a marked degree that
the missile’s guidance system was free-floating and thus
dependable. Today, these mountings are in quantity produc-

tion at the Robinson factories . .

the rockets/

. and reliability now rides

Do you have a probiem
in Vibration Control?

This same engineering know-how and
skill can be put to work on your vibra-
tion-control problem . . . whether it
involves precision Instruments, elec-
tronic or television equipment, air-
craft, motor vehicles, home appliances,
or machinery of any size or weight.

Robinson Engineered Mounting Sys-
tems are built to outlast the equipment
to which they are applied. Unlike old-
fashioned rubber mountings, Robinson
Met-L-Flex* mountings are impervious
to age, oil, bacteria, water, dust, dirt

or temperature extremes. They are
permanently damped; cannot pack
down or wear out; maintain full effi-
ciency for their entire lifetime.

Some vibration problems can readily
be solved by standard Robinson
mounts, Others require special systems
to meet unusual conditions,

A letter or telegram will bring a
Robinson engineer to analyse your par-
ticular problem and suggest a solution,
at no obligation to you. Write or wire
us immediately, attention of Dept. TT3.

=Mer-1L-FLEX is the copyrighted designation for the all-metal resilient cusbions developed and pioneered by Robinson.
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'5. Molds are removed
tanks and baked

KEN-SEAL
Molding Proce_SS
is Slmple

"and Posrtlve

"1 Umts are. pre heated for.

moisture removal

2. Open transformer |s mserted

|n molds

' 3 Ken- Seal is poured at room temperature

4. Vacuum rs created to |mpregnate

frlled molds

om vacuum_

6. Umt is taken from molds and
baked ‘f;or tr.nal‘ curing.

KEN-SEAL
MOLDED TRANSFORMERS

No matter what your transformer reoulrements may be contact-
Kenyon first. Our engineers will endeavor to show you how you can
- increasé efficiency at low cost by choosrng a transformer from the

complete Kenyon line.

Kenyon Transformer Co., Inc., 840 Barry St, New York 59

DC SELSYNS (Continued)

to increase or maintain reliability
and accuracy under adverse envi-
ronmental conditions. Dependence
upon instrument accuracy and reli-
ability in the successful operation of
aircraft is much more prevalent to-
day than it has been in the past.
This, in conjunction with the climatic
conditions encountered throughout
the world, has made it mandatory to
protect delicate instrument mechan-
isms from damage which would
otherwise cause malfunctioning of
the instrument. Hermetic sealing is
the most practical method of provid-
ing complete protection against such
damage. The instrument mechanism
is enclosed in a gas and moisture-
tight case which has been thoroughly
dried out, evacuated and filled with
an inert gas, such as helium. The ad-
vantages gained by the use of such a
gas are: 1) the elimination of fog-
ging or moisture condensation on the
window glass, 2) a reduction in in-
strument self-heat temperature-rise
due to the higher heat conductivity
of this gas and 3) the protection from
corrosion, due to the inert nature of
the gas.

Design Delails

Fig. 9 shows the details of a de-
sign of a typical aircraft instrument.
This figure shows a means for trans-
mitting rotary motion through the
hermetic seal which is rather unique.
A spring-tempered curved wire is
inserted in a flexible metal tube
which is brazed tc the backplate of
the case assembly. The end protrud-
ing into the instrument case is closed
and mechanically links with the in-
strument component which must be
rotated. As the curved wire is ex-
ternally rotated by means of a screw
driver slot in that end of the wire,
the opposite end causes the closed
end of the flexible tube to describe a
circular motion inside the case. This
motion in turn is transferred to the
movable instrument component. For
de selsyn indicators, the component
generally requiring external adjust-
ment is the dial. One type of dial
adjustment consists of varying the
scale length for obtaining the proper
flap position indication. Thereby, one
indicator may be used for the indi-
cation of flap position on many dif-
ferent aircraft. An adjustable scale
length from 30 to 60° of flap. move-
ment is provided. Another adjustable
dial indicator has a rotatable sub-
dial with four titles which is mounted
behind the main dial of the indicator.
As the sub-dial is rotated, the titles
appear one at a time in a window .
opening in the main dial. This per-
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mits the use of one model for the
indication of any one of four related
functions.

Lealk and Shock Tesis

The sealed instruments are sub-
jected to stringent leak and thermal
shock tests as well as functional tests
of the instrument mechanisms to de-
termine the effectiveness of the her-
metic seal. The case design described
and illustrated here meets all of the
latest military specification require-
ments for sealing and climatic tests.
The advantages gained by hermetic
sealing are:

Longer instrument life
Greater instrument reliability

Reduced maintenance
Minimizing of window fogging

Uoh R

Lower temperature rise

A program of standardization has
paralleled the general redesign of
most aircraft instruments to her-
metic sealing. Appearance and size
of most instruments have been made
standard so that a minimum number
of variations are specified by all
branches of the armed services. DC
selsyn and annunciator type of in-
struments fall into four size classifi-
cations, namely, 3-in., 2-in., and 1.5-
in. diameter cases and a rectangular
case with a l%-in. diameter window.
These sizes have been selected to
permit maximum readability in a
minimum amount of panel space. In
addition to size standardization, the
rotatable dial feature, previously de-
scribed, is a form of standardization
which was instrumental in reducing

GLASS TO METAL SE4L

AOTARY WOTION SEAL

g =
L J i
_ \/\
SEALED RECEPTACLE

EVAGUATING TUBE

'

Rl

AEAR COVER TO GASE szA\L

Fig. 9: Hermetically-sealed case design

the number of models necessary to
cover flap position indication. The ef-
fectiveness of standardization in re-
ducing the number of varieties of
aircraft instruments of the dc selsyn
type is best illustrated by a compar-
ison of the variety of instruments
now offered by the General Electric
Company as compared with five
years ago. Five types now cover all
the applications which formerly re-
quired twelve types. This has per-
mitted higher production of fewer
parts, which in turn results in lower
cost and better service to the cus-

MOUNT IN 15/32 HOLE
ALL LENS COLORS
Easy lamp replacement

with any midget flanged
base lamp types

Complete blackout Ll
e U or semi-blackout : werun

SIZE .
B 0.0 IMMING dimmer types MECHANICAL

No. 8-1930-621 ’ DIMMER
No. 11-1930-621 |

THESE ASSEMBLIES LOGICALLY REPLACE
LAMPS NO. 319, 320, and 321

REPLACE
WITH THIS

AIR FORCE cmd BUREAU of AERONAUTICS
MIL-L-7806 DRAWING MS-25010
DIALCO No. TT-51 (Red filter-black top)
.. or, No, TT-51A, complete with No. 327 Lamp

ALSO MADE \\) W,
with other filter colors N /
and with light-emitting

top (for indication)

NOT
THIS

ALL OF THE ASSEMBLIES ILLUSTRATED
ACCOMMODATE LAMPS NOS. 327, 328, 330, and 331.

ANY ASSEMBLY AVAILABLE COMPLETE WITH LAMP
SAMPLES ON REQUEST —NO CHARGE

ACTURL SIZE

Foremosi Manufacturer of Pilot Lights

DIALIGHT CORPORATION

60 STEWART AVENUE, BROOKLYN 37, N. Y. HYACINTH 7-7600
© 1852 -
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' FREED

TRANSFORMERS
AND |

* INSTRUMENTS

SET THE STANDARD FOR PERFORMANCE

No. 1010 COMPARISON
BRIDGE. Self contained
— A.C. aperated. ldeol
for laboratory and pro-
duction testing of re-
sistors, condensers and

inductors,

No. 1020B MEGOHM-
METER. DIRECT READ-
ING. Seif contained —
A.C. operated, Electron-
icolly regulated supply,

I megohm to 2 million |*
megchms. J__
; No. 1060 VACUUM
| TUBE VOLTMETER. A
50 megohm input im-
pedance wide frequency
range Y.M. for use ot
audic and supersonic

: ; r—,' freauencies.
No. 1030 LOW FRE- [~ R
QUENCY ““Q’" INDICA- | i
TOR. DIRECT READING.

Measures  "Q'"  factor |

of <oils, also induc-

tances, distributed

capacity, impedances

and dielectric loss.

No. 1040 VACZUUM
TUBE VOLTMETER. Self
contained — A.C. op-
erated. High impedance
— wide frequency. For
use at audio and super-
.| sonic trequencies.

TOROIDAL INDUCTORS. |
40 CPS to 1 MC. Also |
miniature inductors from

1000 CPS to 100 KC.

HERMETICALLY SEALED
COMPONENTS. Con-
structed in  accordance
with MIL - T - 27 speci-
fications.

FREEDSEAL TREATMENT.
Transformers treated with |
Freedseal to meet ANE |
- 19 specifications.

| MILITARY PULSE TRANS-

FORMERS.  Constructed
to MIL - T - 27 specifi-
cations. Designed for

optimum pulse perform-
| ance.

MINIATURE AUDIO. Her-
metically sealed — con-
structed in accordance
with MIL - T - 27 speci-
ficotions.

PRECISION FILTERS. 10
CPS 1o 1 MC.

HIGH FIDELITY. '; DB
20 CPS to 30 KC.

COMPLETE CATALOG ON REQUEST

FREED TRANSFORMER CO. INC.

1726 Weirfield St.

\ Brooklyn {Ridgewoed) 27, N. Y. J
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DC SELSYNS {Continued)

tomer. All these are instrumental in
giving dc selsyns and annunciators
wider applications in remote indica-
tion on aircraft.

DC selsyns have been used on air-
craft for remote indicating purposes
for over ten years with little change
in the basic design of the electrical
indicating mechanism. Much has
been done to change the outside
physical appearance of these instru-
ments, but this has had little effect
upon the basic selsyn system. The
continued acceptance of dc selsyns
can only mean that there is no other
system which compares with its
many advantages. Those factors
which have contributed to its success
cannot be over-stressed. They are,
in the order of their importance:

1. Simplicity—which includes: small number of
components, minimum number of connecting
leads, small size and light weight components.

2. High accuracy—in genera! for long-scale in-
dicators, the over-all system accuracy is
within 2% of full scale indication.

3. Reliability.

4. Operating positian, voltage variation, tem-
perature extremes, and normal vibration and
shock conditions found in aircraft have
negligible effect on accuracy.

5. Complete freedom from adverse effects of
climatic conditions.

6. Low cost.

On the other hand, dc annuncia-
tors have found wide acceptance for
remote indication only in the past
five years. It is true that they have
been in use much longer than this,
but only to a limited extent. It now
appears that there is no limit to the
number of applications for which
they will be used. There has been a
general trend from calibrated dial
type of presentation for many remote
indicating applications to the annun-
ciator type indication which only dif-
ferentiates between “satisfactory”
and “unsatisfactory” operation. Sev-
eral factors have contributed to this
trend:

1. The complexity of operating modern aircraft
has demanded a simplification of the indi-
cating type insiruments necessary on an
instrument panel.

2, Space limitations on instrument
tate smaller indicators.

3. Simplicity, smali

panels dijc-

size and low cost of the
de¢  annunciator system. Probably no other
system, ather than signal lights, are as
simple and require less space than dec¢ an-
nunciators for remote indication on aircraft,

DC selsyns and annunciators have
been designed specifically for air-
craft application. However, many of
the advantages which contribute to
the outstanding performance of these
systems in aircraft telemetering, also
apply to their use elsewhere. Cer-
tainly such points as low cost, reli-
ability and high accuracy are desir-
able regardless of the application. It
is also probable that many ac appli-
cations could be justified since the
equipment required to convert from
ac to de power would be relatively
simple for these systems.
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TO SPECIFICATIONS
SINCE 1943

Texs Bexbps
MIXERS RATRACES
DuprLEXERS CAVITIES
RoTATING JOINTS Paps
FILTERS Prasers
ATTENUATORS FLANGES

FLECTRONIC ASSEMBLIES
SpeciaL Purrose COMPONENTS

For the complete story on
Premier’s fully integrated
engineering, production and
testing facilities, write Dept.
TT today for our new bro-
chure.
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TADE T MaRK
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Transistor Oscillators
(Continued from page 83)
is always below . Fig. 3 illustrates

the results of measurementsg in the
form of the detuning

Foo, Fy\?
X=— —— = —-) —1
f, f f,

versus T. The curve is extrapolated
towards T=0 and 1 where f=f, but
where no self-excitation occurs.

In practice, tapped coils or tapped
capacitors, as in the Colpitts circuit,
are not convenient. If we confine
ourselves to one-transistor oscilla-
tors, the simplest way to avoid any
tapping of the oscillatory system is
the replacement of the feedback
attenuation across the latter by an
external voltage division. In this
way, the wvarious oscillators dia-
grammed in Fig. 4 can easily be un-
derstood. All their tank circuits con-

Fig. 7: Transistor FM oscillator for 10.75 MC

tain two-terminal coils L, paral-
leled by the capacitors C,. If the
tank circuit is considered to load
the transistor between any pair of its

three terminals, the feedback attenu- |

ator contains the choke (ch) or an
equivalent resistor in series with a
transistor impedance. According to
a circular exchange, the feedback in
circuit (a) runs counterclockwise
from the collector te the base, in
circuit (b) clockwise from collector
to emitter, and in circuit (¢} from
the emitter to the collector. Base
capacitors C, block the dec potentials,
and leak resistors R, improve the
transistor efficiency, but are minor
refinements which do not effect the
basic function.

Without further comments it can
easily be seen that the regenerative
teedback produces negative output
resistances between any arbitrary
pair of the transistor electrodes. The
simplest example is circuit (¢) which
exhibits a negative base resistance
provided « > 1 and provided the
choke impedance is below a critical
value (ch,,). Similar principles gov-
ern the two other oscillators except
that « must be in the vicinity of one
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COLLINS vuses a jf””l/_’yd
MINIATURIZED VACUUM CAPACITOR
TO OBTAIN A 7 TO 1000 MMFD. RANGE
WITHIN A LIMITED SPACE

COLLINS NEW 180L-2, THE FIRST CONSTANTLY

MONITORED AUTOMATIC ANTENNA TUNING UNIT,

IS USED OVER THE FULL MHF FREQUENCY RANGE

IN ALL TYPES OF AIRCRAFT WITHOUT MANUAL
DJUSTMENT.

Ellﬂlﬂ

RADIO

ﬁm"“’-m

Capacitor Problems Solved

. \Ad No. 9 in a Series

A major design goal in this
Automatic Antenna Tuning
Unit was interchangeability
with the 180 K-3 Antenna Matching Network. This space limi-
tation was solved in part by using a standard JENNINGS

UCSL, 7 to 1000 MMEFD., 3 KY, 30 AMP. VARIABLE
VACUUM CAPACITOR, modified to permit a rack-and-pinion

drive for the actuating mechanism. The capacitor selected is
only 5% inches long and 3 & inches in diameter.

Have you a design problem involving limited space or wide
capacity range—or both?

Write us for information regarding your own Capacitor

problem. Liferafure mailed on request.
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From
Station Break
to Feature...

the NEW

- “BALANCED”
J VT ripod

is doing «a
whale of a job
every day!’

“BALANCED™
TV TRIPOD
mounted on

3-wheel -
portable We THREW THE hook away and engineered a
collapsibie brand new “BALANCED" Tripod for every photo-
dolly graphic and video need. The result—a revela-

illustrated. tion in effortless operation, super-smooth ftilt

and 360° pan action.

PERFECT BALANCE prevents mishap if the lock
lever is not applied. Quick release pan handle
locks into desired position.
closed,

Mechanism is en-
needs no lubrication, Ten-
sion adjustment for Camera Man’s preference,
! Built-in spirit level.

rustproof,

g Telescoping extension pan
i handle. We defy you to get anything hut the
smoothest, most efficient operation out of this
ripod beauty.

WE DESIGN and manufacture Lens

Mounts and camera equipment for

WE CALIBRATE LENSES . . . Precision “T" STOP CALIBRA- §

TION of all type lenses, any focal length. Our method is
approved by Motion Picture Industry and Standard Com-
mittee of SMPTE. Llenses coated for photography.

Special TV coating. .

WE RENT AND SERVICE
CAMERAS * MOVIOLAS *
DOLLIES . . : complete line

of 35mm and 16mm equipment availahle for rental.

16mm — 35mm and TV cameras,

FRANK C. ZUCKER

(G AmeRn EQuIPmerT (3.

NEW YORK CITY

1600 BROADWAY |
" IF YOU WORK WITH FILM ...

It will pay you to get to know us.

The country’'s foremost
professionals depend upon our
portable, versatile, adaptable

equipment,

MITCHELL: Standard, Hi-Speed, BNC, N, 1é6mm. Bell &
HOWELL: Standard, Shiftover, Eyemos. MAURER: 16mm B
Cameras. ARRIFLEX. MOVIOLA: Editing machines, Syn:hronizers.

|
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TRANSISTOR OSCILLATORS (Cont.)

and that circuit (b) requires
(ch) > (ch,) because of the re-
versed direction of the feedback
current while circuit (a) generates
oscillations again at (ch) < (che).

In addition, the imaginary com-
ponents of the feedback channels re-
sult in similar out-of-phase condi-
tions as explained in the case of the
Hartley oscillator. In case (a) the
oscillator frequency is above and in
case (b) below the frequency f, of
the free tank circuit.

The circuits (a) and (b) in Fig.
4 may be combined by the use of two
oscillatory systems one between col-
lector and emitter and the other be-
tween collector and base. In this
case either one may be considered
to be the lead while the other pro-
vides the feedback path so that the
direction of the feedback current is
arbitrary. The resulting circuit is
particularly useful for frequency
stabilization according to the sche-
matic diagrammed in Fig. 5a. Maxi-
mum feedback occurs if the tank’s
resonant frequency f, is 10 or 20%
below the crystal’s frequency.

Modulation Meihods

The described oscillators can be
modulated in various ways. If a mod-
ulating voltage is superimposed upon
the collector supply voltage, AM as
well as FM occurs. The latter can
be understood by reference to the
out-of-phase condition, in other
words, because the transistor com-
bines the function of an active os-
cillatory element with that of a re-
active control device equivalent to a
reactance tube. The described piezo-
electric frequency stabilization neu-
tralizes the FM so that only AM re-
mains. Inversely, the reactive action
of the transistor can be successfully
utilized for an efficient FM without
additional elements such as saturable
reactors or ferroelectric capacitors.

Fig. 6 shows the laboratory model
of a crystal controlled transistor
oscillator provided with a CK 722
junction transistor and a 400 K¢ crys-
tal. An extremely simple and sensi-
tive AM is produced with the aid of a
diode D in Fig. 5b shunting the tank
circuit. Under the influence of the
modulating voltage V, the diode im-
pedance changes and this produces a
Q-modulation. The large capacitor
Cp and its high-ohmic bypass resis-
tor Ry introduce a self-adjusting
bias, automatically grant a sensitive
point of operation, and thus provide
an automatic volume control.

The developed Q-modulation can
be simplified in the following way.

172 TELE-TECH & ELECTRONIC INDUSTRIES * October 19533

www americanradiohistorv com


www.americanradiohistory.com

Instead of modulating the diode with o HO
an external modulation source, the X

rectified r-f energy can be utilized
to feed the carbon microphone M in

1350-0HMS+20%
Fig. 5c. The mike modulates the self-

adjusting bias and this, in turn, the NS A.M.F. PART @
diode impedance. In other words, the NO.-193-109 M
LLORY P~
&

DELAY LINE . .
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nonlinear diode resistance trans- o surviac
forms the fluctuating microphone re- \ wmam -s

sistance into the tank circuit and wp@ ¢
thus produces the Q-modulation FABRIC WAL COVERING )
without the mike being subjected to
r-f energy.’ Although the feeding of
the microphone from the transistor
battery via the r-f energy and the
subsequent rectification is very un-
economical as compared to a direct
dc supply, the elimination of a
bulky microphone transformer makes
the Q-modulation very practical, in
particular with respect to subminia-
turization. The illustrated model, fed
by two 1.5-volt batteries, permits a
409 AM. In a similar way, FM can
be produced by introducing a react-
ance in series with the diodes but,
of course, without the piezoelectric
resonator. In general, such an RX-
modulation is combined with a para-
sitic AM which can be neutralized in
two different ways: First, the modu- 3

lator operates with the tme—<on- | Ara hetter than rubber 3 ways |

stant one and the associated power | =~ T T T T T e ———
loss is tolerated. Second, two RX- . qe
modulators operate in push-pull so ENGRAVED Vinylite 1S ACID-PROOF
that the individual FM’s superimpose | Acid etching inks, used for permanent stamping on metal
whereas thf individual AM’s cancel and all non-porous surfaces will eat away at rubber.
eacAIlllo;cﬁerescribed transistor oscil- Vinylite resists this action—gives longer life by far! 15 v.
lators operate below their alpha cut- ENGRAVED Vinyh'fe STAMP DIES GIVE 400 CRS
off frequency. On the other hand, RAZOR-SHARP IMPRESSIONS EVERY TIME
however, it is well known that tran- '
sistors function above their alpha Opaque inks will clog shallow rubber stamp faces
cut-off as detectors and mixers. This rapidly. Qur deep-molded engraved VINYLITE stamp
phenomenon has been utilized in the faces have more than three times the depth of ordinary ~ 2#
circuit portrayed in Fig. 17 for an rubber stamps. Markings always remain super sharp . . .
EfﬁClcent and extreﬂmely simple pro= the clearly identifying mark that distinguishes and labels BOTTOM VIEW
duction of harmonics. The transistor our product of qualit :
therein performs a triple action: yeure Aty
First, it generates a fundamental ENGRAVED Vinylite STAMP DIES HAVE e
frequency f, in the vicinity of its - o
alpha cutoff. Second, it acts as a fre- CUSHION-LIKE RESILIENCE (o1} 40 v
quency multiplier and drives the Our VINYLITE molding process includes a timed curing
output circuit, L, ,;C.,, at a har- that imparts to this versatile plastic all the elasticity of ©
monic as high as the tenth or twen- rubber. Resilient VINYLITE STAMP DIES resist abrasive Some of the many
tieth order. Third, the transistor is its action, conform to irregular surfaces . . . and last much industries now using
own reactance modulator. In con- longer! ENGRAVED Vinylite STAMPS
trast to a frequency multiplication oo
via one or more nonlinear elements Engraved Vinylite Stamp Dies are adaptable to any Q\E/IC?\TTFLIC()?EL
(Continued on next page) automatic or hand marking device. They can be used ELECTRONICS
to stamp on every surface, metal, wood, fabric, paper, PLASTICS

s . plastic, etc. POTTERY & CHINA
MMM Glass Fiber Plastics PACKAGING

Minnesota Mining & Manufactur-
ing Co., makers of “Scotch” brand M I S T I O I S R ——————— —

I
tapes, has acquired Gustin-Bacon KRENGEL MANUFACTURING CO., INC. Tel. CO 7-5714 Dept. 5

patents relating to the manufacture .2 Fulton St., New York 7, N. Y. [

of glass fiber reinforced plastic pipe. | . N i
The two companies will cooperate FRE';IT/C,’ST,!CZECI‘ r'he following: COMPANY i
- i . . . m

in developing a line of pipes, fittings & Price Ust ]

and couplings, which is expected to Please hove salesman call ]
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Kabhle's new cathode ray tube
Sealing Machine (Model 2307)
1s probably the largest built to
date in the industry, taking tube
sizes up to 27" diameter, or diag-
onal on all 16 heads filled.

Production rates of 140 (27")
tubes per hour are easily obtained!
New* design permits constant
head speeds—even when indexing!
Foot pedal allows instant con-
trol by operator. Steam preheater
{electrical) is driven by the ma-
chine in synchronism. Takes
larger tubes using alternate heads.
Independent dual motor drive —
one for the head; one for the
indexing.

Model 2307 is another example
of the 40 years of engineering
ingenuity which keep Kahle far
in advance as a leading manufac-

turer of custom machinery for
electronics and the glass industry.

If you have any production prob-
lems that can be solved with gen-
eral purpose or special purpose
machines, write Kahle now.

*And now for the first time, the
Kahle NOVAR drive which means
constant head speed. Constant while
the turret indexcs; constant while the
turret dwells. As the turret slowly
starts, accelerates, and slowly stops,
there is absolutely no variation in the
RPM of the heads. Friction clutch
eliminates sudden starting of the
head. For the first time in the history
of the industry, a new and significant
advance in machine engineering that
ensures absolute uniformity and the
nearest approach to perfection of seal-
ing or other operations. Now avail-
able{optional)onall Kahle machines.

NEERING € :
EMTH EJREET
ET N

va] 3SEN

5 BERG M

Advantages
® Extreme flexibility
® Fast quiet switching
[TABLSHED 1632 ¢  Crosstalk down 60 Db at 10 MC
Q )
intact while sefting up others
-]
@ Strapwiring eiiminated
@ Exceilent HF characleristics
CrOSSbar ¢ Paladium contacts
@ Reduced cost
A truly sufF:i'im switch ¢ Compact design, small size
MASTER CONTROL AND e Low operating power—2.5 watts
MONITOR SWITCAHING OF . . .
AUDIO & VIDEO cCircyits @ Simple “package’ installation

COMPUTERS @ TELEMETERING
TELEPHONY e DELAY LINES

ETC.
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Also

Any group of setups may be held

Provision for spol or remote control g%

TYPE M
with individuel cross-over
magnets.

Write us about your switch-
ing problems and for in-
formation on our lorger
switches.

JAMES CUNNINGHAM, SON & CO., INC.
Dept. T-1, Rochester, New York

Tel: BAker 7240

TRANSISTOR OSCILLATORS (Cont.)

in subsequent stages, the present
harmonics originate from a circular

_multiplication around the feedback

loop. This is possible because the
entire oscillatory system is highly
nonharmonic® which means, its fre-
quency determining parameters vary
with frequency. This phenomenon
manifests itsell in the form of mul-
tiple resonances equivalent to those

- of a superregenerator. Although the

collector tank circuit L, ,C, as well as
the feedback circuit L,C, are tuned
to f,, the feedback loop is closed for
all those harmonics which coincide
with side-peaks whereas all har-
monics in between are suppressed.

Utilizing the new principle of
“Circular Frequency Multiplication,”
a transmitter of the type in Fig. 7
was built around- a' junction tran-
sistor. The frequency of the master
oscillator was adjusted at 1.2 mc
while the output circuit resonates
at the Sth harmonic of 10.75 wmc.
Fig. 8 illustrates the frequency spec-

VUUT
yOLTS
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~. .
~
.
N
l S,
~
N
~
N
\
AY
~
0.1 <
~
T~.
O-O‘LW !» N

l 2 3 4 5 6 7 8 9 1
1.2 me 6mc 1Zme
SUBHARMONICS

Fig. 8. Frequency spectrum of fest os:ilater.

trum in the form of the output volt-
age at point {A)—with the output
filter removed—versus the order n
of the harmonics, but only the
powerful spectral lines are plotted
whereas the numerous weaker lines
between are omitted. The fact that
the multiple resonances are sym-
metrical to f, causes a few spectral
lines below £, i.e. subharmonics of a
very low energy level.

The test oscillator is frequency-
modulated by means of the collector
voltage as explained before. The out-
put frequency of 10.75 Mc is received
by the i~-f amplifier of a conventional
FM tuner. A 1009 FM equivalent to
a frequency swing of =1 per cent
requires a modulating voltage as low
as *1 volts, which can easily be pro-
duced in the form of the voltage
drop across a carbon microphone M
in the collector circuit. In addition,
the wvariable preresistor Ry in the
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battery circuit permits a convenient
fine adjustment of the carrier fre-
guency. Moreover, an automatic
control of the collector current by
means of a reference discriminator
or receiver makes an automatic fre-
guency control possible.

There is evidence that the de-
seribed circular frequency multipli-
cation may permit entering the VHF
and microwave field, which cannot
be reached below the alpha cutoff,
at least not at the present stage of
transistor development.

1. H. E. Hollmann, ‘“Transistors in Terms of
Vacuum Tubes,” Tele-Tech & FElecironic Indus-
tries, May 1953, pp. 74-75, 124-125.

H. E. Hollmann, “Nonlinear Elements and Ap-

plications in A¥ and RF Circuits,” Tele-Teck

& Electronic Indusiries, April, 1952, pp. 46-47,

127; May, pp. 56-57, 122-128; Proc. Nat. E.

Conf., vol. 7, 1952, pp. 130-140.

3. H. E. Hollmann, “Frequency Feedback,” Tele-
Teck & Electronic Industries, March 1953,
pp. 91-93, 126-134; Proc. Nat. El. Conf., vol.
8, 1953, pp. 577-587.
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Distortion
(Continued from page 99)

square inch. On the other hand,
when a cartridge with high moving
mass fails to produce an N, it is be-
cause the modulated wave envelope
is not being produced. An evalua-
tion of the “meter reading” (steady-
state), or oscilloscope observation
will always reveal the truth in such
a case, although the same result can
be had by adjusting tracking pres-
sure to the manufacturer’s own pre-
cise specification, playing the record
several times in succession. New and
obscurely related audible freguen-

] . /]
A N - N
—
LD
fig. 2: CCIF groove resembles a modulated

carrier. For 19—20 KC condition, equivalent
is a 19.5 KC carrier, 100%, modulated at 0.5 KC

cies will then begin to appear at cer-
tain specific areas of the spectrum,
buffeted permanently into the groove
walls by the non-track stylus.

In the process of straightening out
the cartridge question, it may well
be found that the N is even heard on
needle-talk alone. After the car-
tridge is cleared, then of course the
source record is ready to unleash on
amplifier and loudspeaker.
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EQUIPTMEEN

UHF WAVEMETER v

MODEL U-3 400-1000 MC.

The model U-3 Wavemeter is the first
ol reclly practical wavemeter for the UHF-
B TV Engineer. An external coupling loop per-
mits insertion and coupling to virtually any
type UHF tuner or tank circuit. The
tuning unit consisting of a stable,
high Q cavity having no sliding con-
tacts provides excellent sensitivity

and resolution. fully machined of MODEL
heavy brass and of small physical u-3

size, the U-3 wavemeter provides a WAVEMETER
rugged reliable instrument for the $95.00

UHF Lab.

UHF-GRID DIP

U-4 UHF GDO HEAD

pay 20.00 OSCILLATOR-WAVEMETER
- -$250Y‘§6 Sopply MODEL U-4 450-900 MC.

The model U-4 G. D. 0. combines
s the function of o wavemeter and
grid dip oscillator for the UHF-TV
Band. It dlso uses a coaxial cavity
tank circuit having no sliding con-
tacts and features a smell external
coupiing loop permitting easy access
to hard-to-get af circuitry,

FEATURES

® Provides sweep marker source,
® Permits detection and calibration of local

The U-4-P is available osciliator,

as o separate power : PR
supply for the U-4, ® Checks resonance of passive tank circuits.
where  no  udequate

power supply exists,

| UHF TRANSFORMER
B MODEL U-1 300-900 MC.

@ Matches 50 ohm generater to 75 ohm
line.

® Less thon 1.15 SWR over bond.

Bl ¢ Standard N type connectors.

® Silver plated machined brass,

® 3 step tapered line.

UHF BALUN

MODEL U-2 400-900 MC.

® Matches 75 ochm unbalanced to 300 ohm
balanced line,

® Standard N type connectors.

@ Less than 1.4 SWR over band when used

' EQUIPMENT LABORATORIES, INC.

LINEAR Manufacturers of the LO-C OQscilloprobe

3 BRIGHTWATER PLACE, MASSAPEQUA, N.Y.
:

MASSAPEQUA 6-3023
175

MODEL U-1 $35.00

MODEL U-2 $35.00

FOR COMPLETE LITERATURE WRITE,
WIRE, OR PHONE DEPT. 20
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Regulation Chart
(Continued from page 97)

but must be solved for i,, with var-
ious values of t, and the lowest value
of t for which i, = 0 found by graph-
ical interpolation. This value of t
is the commutation time. In this
equation also, the difference between
two large quantities is involved, so
that considerable care is necessary.
The results obtained are plotted in
terms of de output voltage E;, in

ries ¥ =%
n d" Fig. 3. Here the regulation of three
idel d tifi ingle-ph
STAR PERFORMANCE AS  SIPSAvaastiswmitiors e

{ and three-phase full-wave) are
MANUFACTURERS OF TRANSFORMERS, given in a manner which enables one
j to proceed directly from the IR com-

ponent of regulation to total regu-
lation, An example is indicated by

- REACTORS, FILTERS, TOROIDAL
ﬁ COILS FOR THE ELECTRONICS INDUSTRY It o

rectifier is 3-phase, full-wave.

-‘ E;. = 2000 volts
Now in its ninth year of operation, Saratoga Industries. Inc. » 1 de
de

has built a solid reputation for the manufacture of v R = 6}) EEES
precision windings. Approved for in-plant testing under _ X = 120 ohms
ﬁ> MIL-T-27, Saratoga Industries, Inc. is also prepared ‘ }E _ 9
to handle all types of commercial production. Saratoga . R
engineers invite your inquiry to help solve your problems IR _ 60 — 39
relating to reactors, transformers, filters and windings of all types. Eqe 2000
Total Regulation = 1.68 x 3
SARATOGA INDUSTRIES, INC., SARATOGA SPRINGS, N. Y. = 5.04%

If the regulation has been figured
separately for IX it would be nearly
6%, and the calculated regulation
would be nearly 49 higher than
actual,

ﬂ 2es for the first time RETMA Re-Appointment
Robert C. Sprague, chairman of
KELLOGG

the board of directors of the Radio-
) Electronics-Television Manufactur-
magnetic ers Association re-appointed Leslie
impulse counter E. Woods, Raytheon Manufacturing
Co., as chairman of the association’s
Industrial Relations Committee—one
of RETM’s largest and active stand-

ing committees—for the ensuing
year.

It's simple! It saves space! It saves money!
. .. Actuated by electrical impulses, the
Kellogg Magnetic Impulse Counter per-
S S e forms the counting and marking fanction
i of a chain of 10 to 20 relays or of a two-
e magaet ten-point stepping switch, in less
two telephone relays! space and with top reliability! It has a
® Operates over the same wide application in many fields— from
wide range of pulse ratio industrial control to any system where
and frequency as @ chain A o
ot wEHidisigred: Coume: trains of impulses, such as generated by a
ing relays! telephone dial are to be counted.

Name Change

At their last regular meeting, the
board of directors of the Ampex
Electric Corp. voted to change the
firm name to the Ampex Corp. Ac-
cording to George I. Long, general

manager, the term, “Electric” was no
l‘” o 4;:1)&'. e s T ) longer descriptive of the company’s
‘ 26,4 Tele ind orp expanding business.

KELLOGG SWITCHEOARD AND SUPPLY COMPANY | | Pyroferric Expands
Pyroferric Co. recently announced
KELLOGG SWITCHBOARD AND SUPPLY COMPANY the purchase of the building housing

79 West Monree St., Chicage 3, Ill, Dept. 46-J its manufacturing plant at Bronx
Blvd. and 216th St., New York City.

J GET THE
FACTS—

| maiL NAME
B couroN ? Please send me com- The additional space will enable the
j TODAYI plete information re- COMPANY.

garding the Kelloga company to increase its production

impulse Counter. ADDRESS of iron cores and other powdered
cIryY STATE metal products.
176 TELE-TECH & ELECTRONMNIC INDUSTRIES * October 1953
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Nonlinear Functions
(Continued from page 78)

start of the rheostat winding by the
end of the winding.

The theory of networks consisting
of three kinds of elements is sadly
incomplete. However, by means of a
simple device, replacing every fixed
resistance in the network by the
sum of an L and an S type of ele-
ment, a series connection of the two,
the network can be reduced to one
containing only two kinds of ele-
ments. The theory of such networks
is quite complete.

By analyzing the network on this
basis, we come to the following
properties of the transfer function:

a. The transfer function is a ra-

tional fraction in X,

b. The order of the numerator
polynomial is equal to or less
than the order of the denomina-
tor plus one.

o, The roots of the numerator
may lie anywhere in a complex

Within 6 Months, Five Qualified
Electronics Engineers will say:

X plane.
O NNV —0
11874
X
Vin Vour
0.7646x& & 0.28786
% —0

fig. 7: Physically realizable network

d. The roots of the denominator
are simple and may lie any-
where on the real X axis except
in the range zero ta one.

We may note, in passing, that it
proves to be expedient to define a
new parameter p, such that

p=(1-X)/X (4)

This transformation maps the
physical working range of X, zero
to one, onto the positive portion of
the real p axis, and the poles are all
shifted to the negative real axis. The
zeros may still be generally distrib-
uted. When this is done, a direct
analogy is found between these
networks and networks consisting of
resistances and inductances. The
techniques of synthesizing such net-
works can draw from the rapidly ex-
panding collection of RL transfer
function synthesis technigues for the
determination of network component
values.

Raofionnl Approximation

Since we know the properties of
the networks, our next problem is
finding methods of approximating
the desired function or numerical
data by functions which can be

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 pioneer 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 value, 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 ex-
perience in one or more of the fol-
lowing fields: general radar and
computing systems; micro-wave cir-
cuit design; antenna design; gener-
alized systems analysis; servomech-

anisms; radar transmitter-modula-.

tors: indicator systems; wide band
I1F amplifiers and receivers; general
pulse circuits; electro-mechanical de-
sign.

Send a general resume of your ex-
perience to R. E.Bell, Gilfillan Bros.,
1815 Venice Boulevard, Los Angeles
6, California. Personal interview at a
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convenient locality will be arranged.

Or, if you wish for more information
before application, send for our
brochure. However, given equal qual-
ifications, first applications will be
given first consideration.
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NONLINEAR FUNCTIONS {Cont.)

realized by the networks. The tech-
niques we have employed for de-
veloping the rational functions nec-
essary to the above task are not
quite as satisfactory as the tech-
niques for polynomial approxima-
tion.

We have used two methods. The
first, borrowed from W. E. Milne's
book on Numerical Calculus, always
provides a rational function which
exactly fits the data at selected
points. However, there are two
drawbacks to this method. One, and
the most serious, is that the de-

nominator often turns out to have
200 w4, SAD oo complex roots, This function cannot
L S be synthesized. The other is that the
b ot v et 845001+ more points of fit selected, the higher
W :giw; BNl A the order of the function.
VAL
Write for further ioformaiion. ’ g,;;:?: Second Aue‘h’o'l
. . The second method, which always
3|05<c)>vmorco: i :‘A;Eé - sy results in a realizable function, con-
- . + 300 WA sists of finding a polynomial approxi-
200trn mation to the data, and dividing this
T by a polynomial which approximates
e a constant over the useful range’ of
> INC X. A very convenient and suitable
RECTIFIER DIVISION SUFIL
415 North College Ave. - X
Bloomington, Indiana

In Canada: )
50 8¢, Clair Avenue, W., Toroato

A P = ; ] B i . : i Q 1

'jal_ i~ |
=
Pt

e -4
3xI10

o - ; @
*! :Im' / & 2xio i
L A A ~
r.._l = .| : @ Ix10 A

{/ RUBBER..PLASTIC.. SR M W
_ NEOPRENE ... —2xi07

(g

Fig. 8: Scale of rototion on shaft and error

polynomial is one consisting of the
products of pairs of factors of the
form shown below:

P—"(X+{a) (X—a —1) (5)

The order of this polynomial, 2n, is
selected to make the function syn-
thesizable. The roots are selected
reasonably far from the approxima-
tion range so that there is little
corruption of the approximating
polynomial,

A refinement in this method con-
sists of finding the approximating
polynomial, selecting a suitable P,

& B ol
IRE co.' INC, ;i multiplying this by the original data

M A’Ei:r{.f B. , N.
COR“IS to establish new data, and finding a

50 Church St. New York 7, N. Y. new polynomial to fit the new data.
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Sometimes the effects of P can be
almost completely removed.

It is generally desirable to factor
the numerator, since factors remote
from the range of approximation can
then be removed by selecting identi-
cal factors for P. This conveniently
reduces the order of the function.

Once a suitable rational fraction
has been determined, the third phase
of the filter problem, how to synthe-
size the network, becomes para-
mount. Instead of describing possible
procedures we shall refer you to the
large body of literature on the tech-
nigues of synthesizing RC networks
to produce a required transfer func-
tion. It should be noted that if the
poles and zeros of the approximat-

X (X-1.5357)

SINE & * K~ 3536381

325584 {1-%)

6.85636 0.43604 X

0.704 85 {I-x} 0.56396X%

ERROR

[

Fig. 9: Variable resistance network for sin {

ing fraction lie in the left half plane
of complex X the network can be
synthesized by means of fixed resist-
ances and linearly increasing rheo-
stats, If they lie in this plane to the
right of unity, then the networks
will consist of fixed resistances and
linearly decreasing resistances. An
example, the synthesis of a network
which generates the natural loga-
rithm, is presented below.

Synthesis
of Log Function Network

1. Approximating Function
Y=X(X40.64436) / (X+1.5618) (X4 0.28629)

This approximates log (10X + 1) from X
equals zero to X equals nine.

2. Transfer function of L Network (Fig. 6)
J1‘3
T= -7,
3 Set Jn=K(X+15618) (X+40.28629)/F(p)
Jip = (X-+0.64436) / F(p)
These Iimpedances will be realizable if
F(p) is (X-}+a) and a is selected to lie be-
tween 0.28629 and 0.64436. If we permit a

to remain literal and expand Ju and Jw as
general partial fractions we find

4 de =K x 4 (L5618 (028624

a
L x (1.84809—a)a — (1.5618) (0.28629)
T a(X + a)

0.66436 — a

Jig = X—l—X-m—*

5. To avoid duplication of types of networks

RPC
Tvre

GOVERNMENT
SPECIFICATION ( DiMENSIONS

AFB* | RBI0
AGB*' RB10

ATPCH
AGCH
AFF*
AGT#

AJS
ALP

RB12
RB12

RB14

JaNn-R-93 } MiL-R-93A

RB15
RB15
RB16 ;
RBi6

RB17 1
RB17 1

RB13 RB18
RB1Y

LiNnctH

15/32
15/32

/8
/8

L

Diame-
TER 0015 Dra.

17/32 0.1
5/8 0.1

17732

5/8

Leading Manufacturers
Rely on RPC for Quality
and Quantity in Precision
Resistors!

Within a few years RPC has attained
a position of leadership in the manu-
faclure of precision wire wound resistors.
This 38 no aceideut. It is the result of
STRINGENT control of quality—use of
the finest availuble materials—lest equip-
menl and standards that are matehed
onty by a few ouistanding laboratories.
RPC Precision Resistors meet Govern-
menl specifications. Thev are acceptable
fer all 1ypes of equipmenl-—tlest instru-
menis, ¢lecironic computers and scientific
equipment. Reguirements of JAN-R-93,
MIL-R-93A are fully met. Advanced
methods of prodnction have made pos-
sible large or small orders al reasonable
& cost wilh prompt delivery. Write for
" calalog and helpfol informalion about
RPC’s resislors.

RESISTANCE PRODUCTS CO.
714 Race St. Harrishurg, Penna.

Precision Wire Wound—High Veltage—High
Megohm—High Frequency—Hermetically
Sealed—QUALITY RESISTDRS

REsisTaNcE OuMs '] Warrs
Max. wit Low _
T.C. ALLov J[ Tan

OR
Mo

MiN. Cowmn'L

001 Dia.

160 mey 650 meg 25 5
235 1.0 25 .5
b
5

=

225 1.0 .33

o

2-1/16

17/32
5/8

1932 | 11/16
13716

_.__

3
el
oo

-1
-1 340 1.5 ‘ .33 .

70 2
- ‘*} o

I
1 1.25 5.0
'

2.
3.

2
2.5 10,0

*NeTte—Can be furnished with 1-1/2” long 20 gaug
Suffix “W'" after type denotes wire leads.

6ol ool oo

tinned wire leads instead of lug terminals.

UHF TV SWEEP
GENERATOR
MODEL 130-$265-

y <

 UHE GRID DIP'
s CILLATOR

‘_onﬂ.'loo- 5142
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ment.
o

i Frequency range:
Qutput voltages:
Sweep:

Sweep width:
Ovutputs

Designed for laboratory ond production test use, the
Model 130 has proven itseif an ideal low cost instru-

450 to 900 mc

0.01 to 1.0 volfs into 75 ohm load

60 cycles, sine wave

0 to at least 30 mc, continuausly variable
Unmodulated, AM or swept

Markers ond balun for 300 ohm load are available.

The only UHF Grid Dip Oscillator in the field, the versa-

tile Model 200 is an exiremely useful instrumeni for

those who do UHF TV work. Featuring single range
tuning and direct reading, the Model 200 has a re-
markably smooth meter indication.

Frequency range:
Output:

Size:

400 to 900 mc, single range
cw
8" high x 3" wide x 4" deep

Mew Lendon/instrument €
NEW LONDON 3, CONN.

www americanradiohistorv com

179



www.americanradiohistory.com

tory tested and field proven.
Their
-—volume resistivity . . . power

factor . . .

b

achievement
ponents for electronic applica-

ti

Resinite Coil Forms are available with inside or out-
side threads, slotted, punched or embossed, Axial
pressure in excess of 25 Ibs. is accomplished through
o special three row threaded design. Torque can be

Resinite Coil Forms are labora-

operating characteristics
thermal properties
low moisture absorption

. and resistance to voltage
reakdown—represent a new
basic

in com-

on,

gontrolled to 4 or —1 in. oz.

RE

SINITE <. ornrlon

DIVISION OF PRECISION PAPER TUBE
3

le

in both civil and military equipment

No
No
No
No
No

180

203SL W. Charleston St., Chieago 47, 11l
79 Ghapel St., Martford, Conn.

ading manufacturers use

JFD PISTON TYPE VARIABLE TRIMMER CAPACITORS

. VC 1 G (0.7 to 6.0 mmf) Glass Dielectric
. VC 5 (1.0 to 10.0 mmf.} Quartz Dielectric
. VC 11 (1.0 to 10.0 mmf,) Quartz Dielectric
.VC 11 G (1.0 to 12.0 mmf.) Glass Dielectric
. VC 20 (0.5 to 1.9 mmf.) Glass Dielectric

RESINITE 8104: for coil forms re-
quiring very high dielectric properties
under extreme humidity,

RESINITE ‘‘AG™: for applications re-
quiring very high dielectric strength.

Etectrolytic corrosion 1s

RESINITE 104: for stapling, severe
forming, fabricating. Send today for
full details and technical information.

impossibie.

NO OTHER LIKE IT!

Approximately ZERO TEMPERA-
TURE COEFFICIENT FOR
QUARTZ AND INVAR construction.
Approximately # 5o PPM per degree
C. for Glass and INVAR construction.
One-piece SPRING LOADED PIS.-
TON and screw prevent backlash.
SILVER BAND fused to exterior of
precision drawn quartz or glass tube
serves as optimum stationary electrode.
“Q" of 1,000 at 1 mc.

DIELECTRIC STRENGTH equals
1,000 volts DC at sea level pressure and
500 volts at 3.4 inches of mercury.
10,000 megohms INSULATION RE-
SISTANCE MINIMUM.
OPERATING TEMPERATURES,
—55 C. to + 125 C. with glass dielec-
tric. —55 C. to 4200 C. with quartz
dielectric.

Over 100 megohms MOISTURE RE-
SISTANCE after 24 hours exposure to
95% humidity of room temperature.
PISTON DIMENSIONAL ACCU-
RACY is held to close tolerance main-
taining minimum air gap between pis-
ton and cylinder wall.

Write for Form No. 199

JED MFG. CO.

BROOKLYN 4, N. Y.
BENSONHURST 6-9200

world's largest manufactirer
of tv amennas & accessories

TELE-TECH &
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NONLINEAR FUNCTIONS {Cont.}
in Ju — Jiz and Jiz we can set K=1 and
find an a such that

(1.84809—a)a—(1.5618) (0.28629)

= (0.66436—a)
a

a = 0.3765

This will permit physically realizable net-
works.

_ 0.28786 X
6. Jiu = X 4+ 1.1874 X & 0.3765
_ 0.28786 X
Ju = X 4 X 2 0aes

7. The network is shown in Fig. 7.

8. The scale of rotation on the shaft is
shown in the accompanying Fig. 8. The net-
work generates log z over the range 1 to 11.
The errors are shown in Fig. 8 as well.

Figs. 9 and 10 show networks for
generating nonlinear functions to a
zero to 90° and the sinh function

X (X+4.3503)
(X*3.13|&:)(K+_L5474)

Sinh 8 =K

001428 1,080 {1-X3

0.86155%

0.09889(1-x)

Fig. 10: HNetwork for generating sinh funciion

from zero to one. The theoretical
errors are shown in each figure.

Electrical networks capable of
generating nonlinear functions to a
high degree of precision can be con-
structed from linear potentiometers.
Their flexihility, simplicity, and rela-
tive cheapness provide a real chal-
lenge to cams and other mechanisms
for storing empirical or functional
data. They are not represented as
guaranteed solutions to all such
problems; on the other hand, they
can provide the computer designer
with a very effective tool when prop-
erly used.

This paper was presented at the National
Conference on Airborne Electronics, May
1953, in Dayton, Ohlo.

A.T.&T. Seeks More

TV Channels -

The Long Lines Department of
the American Telephone and Tele-
graph Co. is seeking F'CC authority
to install additional microwave
transmitters on the Chicago-Mil-
waukee-Minneapolis radio relay
system. The proposed transmitters
would provide two television chan-
nels from Chicago to Milwaukee via
Palmyra, Wisc. A third channel
covered in the application would
provide a video link from the junec-
tion station at Palmyra to Minne-
apolis.
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New West Coast

Microwave System

A microwave radio system has
been sold to the Southern California
Edison Co. by the Westinghouse
Electric Corp. The utility will use
microwave to improve its power dis-
tribution facilities, augmenting its
present private wire voice commu-
nication system.

Initially, microwave will provide
a voice channel linking the dis-
patcher’s office in Alhambra with
utility’s office in Visalia 185 miles
away. Five repeater stations will be
used to carry signals over the rugged
Tehachapi range. Later the system
will be extended to Big Creek,
Southern California Edison’s hydro-
electric power project 230 miles
north, and join with extensive com-
munication facilities of the Pacific
Gas & Electric Company.

Beam Guidance Confrol

A major advancement in aircraft
automatic pilots for safer bad
weather landings is announced by
USAF’s Air Research and Develop-
ment Command.

The new device is identified as a
Beam Guidance Control but will be
known as the Radio Beam Coupler
in the simplified commercial version
soon to follow priority production of
the military type. The system be-
comes a part of the modern high-
performance automatic pilot, and
introduces more effective usage of
new VOR-omnirange beacons and
other radio “tracks” on principal
airlanes of the world.

it accurately holds a straighter
course and automatically compen-
sates for wind drift while riding
omnirange or other beams.

NARTB Issues
“Facts About TV

Television’s benefits in home edu-
cation and its influence on reading
habits are the subject of the first
edition of “Facts About TV” issued
recently by the Television Informa-
tion Committee of the National As-
sociation of Radio and Television
Broadcasters.

Reported for the first time in this
TIC publication is a survey by
NARTB’s Research Department of a
single week’s educational program-
single week’s educational program-
ming by television stations which are
members of the organization. The
60 percent of member stations par-
ticipating in the survey reported
226 hours and 5 minutes of educa-
tional programs during the one
week at a cost to the stations of more

THE DISTINCTIVE NEW

ER-225 |

RACKS by PAR-METAL
18 Deep, 22' Wide

offer you the greatest dollar-for-dollar
value in the industry today!

“MULTIRACKS™

These Racks may be
ussembled in multiple Units
as shown above.
SHELVES available.

Also ROLLER TRUCKS
available for single racks
or "Multiracks”.

NO INCREASE IN COST!

The ER-225 is priced to
compete with racks not
having the equivalent fea-
tures. Beyond doubt —if's
the industry’s greatest
value.

Because only in the ER-225 will you find
these unique features:

» Standard 43%", 67%", and 83!2" heights.
w New ribbed design corner trims, with new
guick FRONT detachable fastenings.

» The door is stamped from one piece of

steel and reinforced — with formed, clean,
smooth, double thick edges.

w 'Multiracks’ available with ¢losed or open
intermediate sides for rack-to-rack wiring.
w Streamlined modern design; beautiful finish.

Planning an electronic product? Consult Par-Metal for

RACKS o CABINETS
CHASSIS » PANELS

Remember, Par-Metal equipment is made by
electronic specialists, not just a sheet metal shop.

The ER-225 Rack as used
by the American Communi-
cations Corp., N. Y. C. 13.

RE-IIETAL

PRODUCTS CORPORATION -

32-62 — 49th ST., LONG {SLAND CITY 3, N. Y.
- Tel.: AStoria 8-8905 :
Export Dept.: -Rocke International Corp,
13 East 40 Street; New York 16, N. Y.

Design Electronic Controls for RELIARILITY IN SERVICE
with Alden Components for PLUG-IN UNIT CONSTRUCTION

Be sure your Engincers are working with the Alden Handbook of plug-in unit design. Presents
complete line of basic components of (remendous Aexibility for adapring your equipment to plug-in
construcaon.

" REQUEST FREE 250-PAGE “ALDEN HANDBOOK' |

Unitize your cirenitry in compact vertical planes

o using Alden Terminal Card Mounting System.
v, N

YOUR

. ZOROWOS Sl COMPLETED
+ @ + + /. FO(}:lI PL[{}gSIN

JUMPER STRIP .

PREPUNCHED TER=- MINIATURE  Eliminates wiring CARD-MTG,

MINAL MTG, CARD ' TERMINALS for common circuits  SOCKETS
You can use Alden Terminal Mounting Card wirth Alden Miniature Terminals, Jumper Scrip and
Sockers staked to accommodate any circuitry — making complete units ready for housing.
Components snap inro unique Alden Terminals, are held ready for soldering,

To mount this vertical cireuitry, ALDEN PLUG-IN PACKAGES AND

o CHASSIS give iremendous variely with standard esmponeuts 4 SIZES:
" ALDEN L 5 i
o 4 SIZES: 3
& f
, PLOGIN 4 S1Z8S AL
20-PIN ' T
g e % o el AL Pl Pl 1
e % e B g ‘ BASIC CHASSIS 2 4~ 8

Alden components provide standard plug-in or slide-in housings—wich spares, your ¢ircuits become unics replaceable in 30 seconds.

3 Give chassis easily traccable inlerconnects and 30-second
¢ jyeplacement with ALPEN SERVE-A-UNIT KIT

i7's AS S5IMPLE AS THIS Arrange Alden Side Rails (1)
and Alden Lock Frame (2)
to suit your chassis. Alden
Serve-A-Unir Locks (3)
mount in your chassis (0 en-
gage pre-punched holes in
Alden Lock Frame (Z) w0
pilot, draw in, lock or eject.
Arrange Alden Back Connce-
tors (4} in orderly row on
-Alden Lock Frame, Mouac
macing Atden Back Connec-
tors on your Chassis.

GIVING YOU 1) Chassis char plugs in, locks and ejects
with half turn of the wrist. 2} leads so beautifully
organized, accessible and idencified thar non-technical,
personnel can service.

isolace crici- |
<al voleages

O ifitif Tt 3 0 d gz

3
'Z—| Accessible central check point,
leads color coded and numbered

7  ALDEN BACK
.~ CONNECTORS

4. Assign to each wnit ALDE
ey

MINIATURE MINIATURE MINIATURE

INDICATING INDICATING

TEST JACK LIGHT FUSE HOLDER
e

/ From Alden’s Line of Ready-made Compon-

than $128,000. ILL!'*E ‘ents for Unifized Plug-in Unit Construction..
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Microwave
Assemblies,

Radar Gomponents,
and Precision

Instruments . . .
manufactured to
your Blueprinis
and Specifications,

N.R.K. MFG. & ENGINEERING CO.
4601 WEST ADDISON STREET - CHICAGO 41, ILL. + SPring 7-2970

BAEE ' Sub-Miniature

~ Connectors available now!
SM

... CONNECTORS

‘hw;'v'(

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” . exira quality .
any quantity . . . delivered to you
prompily. Dage also makes Type
BNC, N, ¢, MC and spec1al RE

connectors,

Write the Dage Electric Co.,
Inc., 67 N. Second St., Beech
Grove, Ind.

Get your Dage Ready Reference Wall Chart foday!

Functional connection diagrams of all RF connector types are shown,
along with comprehensive Technical Data Reference Table. Enciose 10c to
cover cost of postage and handling—we'll forward your copy immediately.

UG-696/U

UG-498/U
[——————
| Name
l Company Title I
| Address_ '
! City, State [
l BAGE ’ ELECTRIC COMPANY, INC,, 67 N. Second Si., Beech Grove, Ind. {
e e e e e e e e e e e e e e e e o et ot e v & e P e e e e e . !
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¢ PERSONAL

James Stone has joined Battelle In-
stitute, Columbus, Ohio, where he will
conduct engineering research leading
to the development of digital comput-
ing systems and components for han-
dling technological information and
mathematical problems. Before this as-
signment, Mr. Stone was a senior elec~
tronics engineer on the NEPA project
conducted by Fairchild Engine and
Airplane Corp. at Oak Ridge.

Thorton W. Chew, formerly chief
engineer of KFMB-TV, San Diego,
Calif.,, and previously engineering su-
pervisor for Don Lee Television, Holly-
wood, has been appointed director of

Thernton W, Chew

TV operations and engineering for the
John Poole Broadcasting Co., operators
of UHF stations in Los Angeles, Sacra-
mento, and Fresno.

Oscar F. Haug, formerly associated
with Bendix Aviation Research Labo-
ratories, Detroit, has become project
engineer for the Ultra-Viscoson, a new
ultrasonic instrument for measuring
fluid viscosity. Formerly concerned
with the design and development of
guided missile electronic components
at Bendix, Mr. Haug moves to the com-
pany's Cincinnati division to handle
engineering production of the new in-
strument.

Conrad H. Hoeppner has been ap-
pointed manager of the electronics de-
partment of the W. L. Maxson Corp.,
New York, N.Y. where he will direct
research and development and elec-
tronic phases of guided missiles, radars,
computers, servo-mechanisms, etc. Pre-
viously, Mr. Hoeppner was engineering
products manager for Raytheon Mfg.
Co.; director of the electronics labora-
tory of Glenn L. Martin Aircraft Co.;
and senior radio engineer with the
Naval Research Laboratory, Anacostia,
D.C.
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G. Milton Ehlers has been appointed
chief engineer of Aerovox Corp., New
Bedford, Mass. From 1946 until his
recent appointment with Aerovox, Mr.
Ehlers was president of Herlec Corp,,
Milwaukee, Wisc. a subsidiary of
Sprague Electric Co.

Carl E. Smith, having resigned his
position as vice-president in charge of
engineering for United Broadcasting
Co., has expanded his staff and will
concentrate on consulting practice. Hig

Corl E. Smith

organization will continue under the
name of Carl E. Smith Consulting
Radio Engineers with offices and labo-
ratory facilities at 4900 Euclid Ave,,
Cleveland 3, Ohio., the studio plant of
radio station WHEK, where, also, he will
continue to serve as president of the
Cleveland Institute of Radio Electron-
ics. James S. Hill, formerly chief en-
gineer of radio station WHKK, Akron,
Ohio, and William F. Kail, formerly
with General Electric Co. are members
of the firm’s staff. Currently, the firm
is handling the completion of the an-
tenna system of one of the super-
powered radio stations that the State
Department intends to locate on the
periphery of the Soviet-dominated land
mass.

Barnett ¥. Goiderg has been named
TV technical supervisor, and Stephen
H. Wesley has become chief transmitter
operator at WIS-TV, Columbia, S.C.

Dr. Walter A. Donohue has joined
the Edison Laboratory staff for re-
search in chemical engineering prob-
lems related to the Edison medical gas
division. Formerly, Dr. Donohue was
a development engineer in the poly-
chemicals division of the duPont ex-
perimental station, and a research en-
gineer on solvent recovery for Merck
& Co.

R. E. Langworthy is the new chief
engineer for the Kalbfell Laboratories.
Previously, he was an assistant project
engineer in the San Diego division of
Convair.

Edward S. White has been named
Engineer in Charge of the Advanced
Development Laboratory of CBS-Co-
lumbia. He will continue advanced cir-
cuit development and act as consultant
on special projects.

STAR PERFI]RMANBE AS

MANUFABTIIRERS OF TRANSFORMERS,

REACTORS, FILTERS, TORDIDAL

4 E[I|lS FOR' THE EI.EETRI]NIBS INDUSTRY

. Now in its nmth year of- operation, Saratoga Industries. Inc.
"has built a solid reputation for the xﬂahufacture of

pre'cié.ion windings. Approved for in-plant testing under
MI_L-T-27.' Saratega Industries, Inc. is also prepared

to handle all types of commercial production. Saratoga
engineers invite your inquiry to help solve your problems
relating to.reactors, transformers, filters and windings of all types.

SARATOGA INDUSTRIES, INC.," 'SARATUGA. SPRINGS, N. Y.

500 yd. spools:
black or natural.

Write for FREE

samples and prices.
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GUDEBROD BROS. SILK CO., IN

*Patent Pending.

for lacings that stay put!

(GUDELACE

BRAIDED NYLON LACING TAPE

C.

Electronics Division, Dept B

Main Office: 12 South 12th Street, Philadelphic 7, Pa.

225 West 34th Street, New York 1, N.Y.
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ELECTRONIC ENGINEERS
AND

TELEVISION ENGINEERS

The Standard Coil Products Co., Inc.,

a leading electronics manufacturer,

has started operations at their new plant
located in North Dighton.

Applications are now being accepted for experienced personnel
in the above mentioned classifications, preferably with experience
in UHF-VHF tuners, 1. F. strips, high voltage and fly-back coils
and test equipment design. Excellent opportunity with our fast
growing organization which is not dependent upon defense
contracts.

Plant pleasantly located in small New England town near Provi-
dence and Boston. Good housing and schools. In resume state
salary requirements and send to Personnel Manager.

STANDARD COIL PRODUGTS CO. INC.

Spring Street, North Dighton, Mass.
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FlRud My Co Ine.

meeting

Military
Needs with D

and Manufacturing

EFLECTION YOKES

and
ELECTRONIC
COMPONENTS

PRIME and SUB-CONTRACTORS are
invited . , . to send specifications
for quotation, or for information on
our facilities.

Qur new, enlarged plant enables
us to add customers who need
deflection yokes or ofher elec-
tronic components for military and
manufacturing operations.

We invite your inquiries.

RADIO and TELEVISION COMPONENTS
7 Madison Street, Fennimore, Wisconsin

PHONES: Office 270 — Purchasing Dept. 271

Abraham Hyman recently resigned
from JFD Mfg. Co. to establish a pri-
vate consulting practice at 126 West
22nd St., New York 11, N.Y. For sev-
eral years Mr. Hyman was a supervi-
sory engineer for the Civil Aeronauties
Administration in New York.

Theodore H. Cook, Fr., has been ap-
pointed a senior electronic engineer
for CBS-Columbia. Previously, he
worked on the development of color
TV and studio equipment at RCA
Laboratories. Frank J. Powers has
been named head of the industrial en-

Frank J. Powers

gineering department. Robert E. Savold
has become manager of field engineer-
ing for the same corporate unit and
Albert Beckman has become a me-
chanical project engineer on governh-
ment assignments. Earlier, Jerome
Goldman was made a senior electronic
engineer on government equipment
and Eugene Lieberman was made liai-
son engineer for the product engineer-
ing staff.

Harold M. Greenhouse, formerly with
the Ohio State University Research
Foundation, has joined the research
department of the Ferroxcube Corp. of
America where he will undertake re-
search on the development of new
types of ferrite magnetic materials.

Dr. George T. Croft has joined the
Edison Laboratory’s physics research
group, His principa! interest will be
research in fundamental solid state
physies as concerned with semi-con-
ducting materials. The Edison labora-
tory recently announced the develop-
ment of a heat-sensitive cable, con-
structed of semi-conductor materials,
for use in a fire detection system. Part
of Dr. Croft’s work will be in the
furtherance of this development. Dr.
Joseph Varimbi recently bhecame a
member of the company’s chemical re-
search group. His major project will
be research in the battery field.

Arthur V. Peterson has joined the
stafl of the vice president in charge of
engineering of the American Machine
& Foundry Co., and will concentrate
on the expansion of the company’s
activities in the atomic energy field,
Mr. Peterson, who has spent more than
ten years with the U.S. atomic energy
program, served as consultant with the
Weapons Evaluation Group of the Dept.
of Defense for six months prior to his
present assignment.
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Bruce Arnold, Robert Asimow, Bert-
rand F, Farber, Harold M. French, Wil-
liam R. Gockel, and Douglas J. Hamilton
have been awarded Hughes Cooperative
Program fellowships for study toward
the Master’s degree in electrical engi-
neering at the University of California.
Concurrently, they will serve on the
technical stafl of the Hughes Research
and Development Labs., Culver City,
California.

Brig. Gen. Edwin R. Petzing, head of
Signal Corps Engineering Lab., F't. Mon-
mouth, N.J., succeeds Brig. Gen. Rex
Van Den Corput, Jr., as chief signal
officer of the U.S. Army in Europe. Gen,
Van Den Corput has been transferred
to the Office of Chief Signal Officer,
Washington. Brig. Gen. James S. Willis,
personnel and training chief, OCSO,
named commander of Signal Corps Sup-
ply Agency, Philadelphia, will be suc-
ceeded by Col. Samuel Collins, 3rd
Army signal officer.

Robert Redfield has been appointed
chief engineer of the government divi-
sion of the Webster-Chicago Corp.

Berkeley Williams, Jr., has been ap-
pointed to the -engineering staff of
Rotron Manufacturing Co., Woodstock,
N.Y. Mr. Berkeley was previously with
Sperry Gyroscope, engaged in develop-
ment engineering.

Rohert C. Cheek, recently appointed
to the new post of assistant manager of
engineering for Westinghouse Electric
Corporation’s Electronics Div., will
supervise administrative and organiza-
tional activities under F. S. Mabry,
divicion engineering manager. Before
his promotion, Mr. Cheek was assist-
ant division sales manager,

Israel Melman, formerly engineer in
charge of the advanced development
laboratory, has been promoted to chief
engineer of the special products div-
ision of CBS-Columbia Inc., subsidiary
of Columbia Broadcasting System. He
will be concerned with the development

of color TV receivers and other special

items. Eugen W. Rose, formerly with
Western Electric Co., has been appointed
electronic engineer on military equip-
ment for the subsidiary.

Pacific Mercury
Warehouse Burns .

A radar research laboratory, facil-
ities for guided missile production,
and thousands of television receiv-
ers, worth nearly a million dollars
were destroyed recently when fire
swept a warehouse of the Pacific
Mercury Television Manufacturing
Co. in Van Nuys, Calif.

QX Checke

A production testing instrument with

laboratory accuracy under
factory conditions

|

® Rapid and accurate compari-
son of inductors and capacitors
to known standards.

¢ Sturdy, simple, easily operated
by factory personnel.

® Offers quick comparison be-
tween supplier and user.

COIL TESTING

Cotls are compared to a standard coil and
the relative Q of the tested coil is read
directly in percentage relation to the stand-
ard cotl. The dial of the vernter condenser
empioyed indicates the difference in induc-
tance between the standard coil and the
coils under test,

CONDENSER TESTING
The difference between capacitance of test
condensers and standard condensers is in-
dicated in mmf. by using an accessory coil
112-A22. Condenser losses are indicated on
the meter on the instrument.

BOONTON-N-J-U-S-A-

i POWER SUPPLY:

TYPE /10-A

SPECIFICATIONS

OSCILLATOR FREQUENCY RAMNGE: 100 kc to 25 mc
in six ranges using plug-in actessory inductors,

ACCURACY OF FREQUENCY CALIBRATION: Aproxi-
mately - 39%.

RANGE OF COIL CHECKS:
lihenries,
ACCURACY OF COIL CHECKS: For Q=100 or more
and L above 10 mh; =+ 0.29%,.
RANGE OF CONDENSER CHECKS:
mmf.

INDICATING SYSTEM: large diameter Q indicating
meter with expanded 3% inch scale. Double range
5 inch vernier condenser scale & 5 and & 50 mmf.

1 microhenry to 10 mil-

2 mmf to 1000

VOLTMETER: Stoble seif-contained Q voltmeter prac-

ficolly independent of normal line voltage fluc-
tuations.

100-125 or 200-250 volt 50-60 cps
at opproximately 50 watts.

Write for further information

i
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Among the news-making products now
being introduced by Elco Corporation,
are sub-miniature sockets of tested lab-
oratory and practical performance. llus-
trated here is Elco’s 5-pin sub-miniature,
which offers the quality-mminded user
the electrical uniformity and mechani-
cal stability resulting only from the
highest manufacturing standards. And,
as with all Elco products, the use of
Elco sub-miniature sockets affords many
advantages previously unavailable.

New contact design automatically centers the tube pins in position, eliminating

strain on the tube body. Positive contact resistance assures excellent circuit per-

formance. Insulator construction affords adaption for printed circuitry, a decided

extra advantage; and provides.a longer creepage path between contacts. Mounting
retainer securely locks body of socket to chassis and is self-adjusting to any varia-

tion in chassis thickness from 015" to 062”. The retainer is of heat-treated steel

cadmium plated; the insulator of low-loss mica filled phenolic. Elco also offers

many other new sub-miniature, miniature and printed circuit types. Complete

details are yours upon request; as is full information about Elco’s quality line of
sockets, shields, and sensational new Varicon connectors.

For Catalog Sheets, Call GArfield 6-6620 or Write ELCO Cerp., 190 W. Glenwood, Phila. 40, Pa.
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2 ways G-E lamps help make

products s

1. FLASH WARNING SIGNALS

General Electric filament and neon glow lamps
on control panels quickly indicate “trouble spots”
in circuit operations.

afer, easier to use

2. INDICATE LIVE CIRCUITS
With a little G-E indicator lamp, operators can
tell at a glance whether electronic equipment is
operating correctly.

LITTLE spot of light can go a long way toward improving electronic

devices. Above are two examples. They show how General Electric
lamp bulbs add extra safety and convenience. Chances are, small G-E lamps
can make your product better, too. More than 480 tests and inspections in-
sure their quality. For more information, write to Lamp Division, General
Electric Company, Department 166-TT-10,Cleveland 12, Ohio.

GENERAL

/ I

Offers to Qualified Men

Write to Personnel Director,

MELPAR, INC.

452 Swann Avenue
Alexandria, Virginia

or 10 Potter St., Cambridge, Mass.

MECHANICAL —ELECTRICAL

For Responsible Positions in

DESIGN ¢ DEVELOPMENT « RESEARCH

3 1o 5 years experience in one or more of lhe following fields required:

Radar — Senar — Fire Control Systems — Micro-Wave Technigues —
Pulse Circuits — Servo Mechanisms — Electro - Mechanical Design —
Speech Compression — Small Mechanisms — Heat Transfer —
Thermo-dynamics—Packaging—Compressors
Turbines—Internal Combustion Engines.

melpar, inc.

The Research Laboratory
of Westinghouse Air Brake Co. und its subsidiaries
* DIVERSIFICATION OF ASSIGNMENT
* INDIVIDUAL RECOGNITION

o RAPID ADVANCEMENT
® SECURITY & STABILITY

1IN

186

Intercom
(Continued from page 81)

circuit feed. The microphone for re-
turn talking may be disconnected
by means of a switch located on this
same chest plate. Volume controls
are provided for each earphone. The
order and program circuits are at a
relatively high level, that is, loud
enough, with the earphone controls
at maximum volume, to overcome
high ambient sound such as might
exist near an orchestra.

The key switching arrangement
consists of a standard panel which
may be mounted in any location
and can accommodate up to 15 keys.
The director’s panel may have as
many as 15 load selector keys,
whereas the audio and video opera-
tors may have only 4 or 5 keys. In
the special case of the technical di-
rector, certain of these intercom
keys are built into the video switch-
ing panel. For example, the order
circuit keys for the film room are
placed close to the appropriate video
switching and projector control but-~
tons. All keys are two way, and are
so wired that one position continu-
ously ties the source microphone to
the selected load busses. The other
position transfers the selector relay
control to a foot pedal. In this latter
case, only when the foot pedal is de-
pressed will the source circuit be
connected to the load. This arrange-
ment is used, for example, to permit
the technical director to route or-
ders to the projection room only
when pertinent and exclude from
the projection room the continuous
chatter normally on the order cir-
cuit. In similar fashion, the audio op-
erator can momentarily break into
ths koom operator’s program cir-
cuit to issue special or emergency
instructions.

Review ef Funetions

Referring again to Fig. 5, let us
review the functions of this inter-
com system during rehearsal and
program. During rehearsal the di-
rector uses the studio address or
“E” circuit for instructions to all
floor personnel. This will be supple-
mented by the technical director’s
use of the “A" circuit to camera-
men, floor manager, video booth,
audio booth, ete. Talk-back to
the director’s booth is frequently
through the program microphones
that are open, although those per-
sonnel having chest sets complete
with microphones will automatically
come up on a loudspeaker in the di-
rector’s booth. In addition, during re-
hearsal the “C” circuit may be used
by individual video control opera-
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tors and cameramen to discuss cam-
era adjustments and other similar
matters without interfering with the
progress of the rehearsal. At the
same time an assistant director may
be discussing cues with a remcte
unit by means of the “D” circuit. In
this way it is believed that lost time
during rehearsals can bc minimized.

On the Air

When on the air the situation
changes. Needless to say, the studio
address system is disabled and any
sound re-enforcing is done with the
separate public address system. The
majority of instructions channel
through the technical director. The
technical director sets keys in the
up position to feed the studio order
circuit and any other locations that
require continuous cueing. These lo-
cations will usually use headsets.
Keys in the down position permit
cues to film control, transmission,
etc., only when the foot pedal is de-
pressed. These locations are usually
set up on loudspeakers. The pro-
gram director, the technical direc-
tor, and the audio operator can also
feed the “B” or interrupted pro-
gram circuit. This circuit might be
used by the program director to in-
struct the orchestra conductor to
make a last minute music cut, or by
the audio operator to pass emer-
gency instructions to a boom man.

The audio operator has a single
headset receiving the technical di-
rector’s order circuit, and two loud-
speakers for program monitoring
and cue. He can talk to the direc-
tor’s booth, video booth, or those
other locations provided on the
available keys. These keys will nor-
mally be left in the unlocked posi-
tion, and the press-to-talk foot
pedal will be used.

Video @peraiors

The video operators will talk to
cameramen on the carbon circuit
and, as outlined before, can isolate
a single camera in the event of trou-
ble. In addition, they have a limited
numbszr of keys which function in
the same manner as those in the au-
dic control booth.

The generalized system shown in
Fig. 5 can be assembled in a single
rack. It can be either decreased or
increased in size and scope, as re-
quired by the traffic load or by the
size of the studio plant, without de-
parting from the basic design phi-
losophy, and without requiring mod-
ification of any existing installed
equipment.

This paper was presented at the 1953 IRE
National Convention, March 23-26, in New
York City.
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CARLISLE, PENNSYLVANIA

® REDUCE
LABELING COSTS

® ELIMINATE
WASTE MOTION

® SPEED ASSEMBLY OPERATIONS

Because Avery labels are pressure sensitive, thev're
the fastest, casiest and most economical labels vou

can use...for nameplat

es and trademarks, for guar-

antees and instructions —for approval seals, diagrams
and many, many other uses.

They can be supplied in any size, shape or color...on

With Avery
electric
dispensers
labeling is
as much as
times faster
than with
ordinary
methods!

backing tape in roll or sheet
form...to meet your own spe-
cific labeling requirements.

You can save time and money
by using these labelsin YOUR
business. Clip the coupon for
FREE samples.

AVERY ADHESIVE LABEL CORPORATIONT"‘

117 Liberty St., New York 6
1616 S. California Ave,, Monrovia,

D Send us case his-

tories & free samples | NaMe. et

D Tell us about your Compan
dispensers Add
Have the Avery ress
Label Man call Our busi
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608 S. Dearbern St., Chicago 5
Calif. Offices in Other Principal Cities
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SYNCHROS

are required

SPECIFY

e Proved Precision
Accuracy

¢ Meet Government
Specifications

e Corrosion Resistance

e Fungus Resistance

o Available in wide

selection of
WRITE FOR' NEW sizes

TELESYN BROCHURE!

Division of the Sperry Corporation
31-10 Thomsen Avenue
Long Island City 1, N. Y.

PRECISION
THREAD

safeguard external und internal threaded surfaces,

effectively seal out dust, dirt, moisture, grit, rust.
re-usable for storage or intra-plant protection.
serve as lubricant retainers . . . protect cable leads.
spirally wound to within tolerances of .003 inch.

& Made of kraft paper or acetate, compressed under heat
formed, crimped or perforated for irregular shapes.
transparant where visibility is necessary or desired.
can be imprinted with manufacturer's name or part
number.

economical to use because of their low unit cost.

Add up all these advantages in-
herent in Precision Thread Pro-
tectors. Consider their practical
value in offering definite protec-
tion, shipping and handling con-
venience, ready identification, It
will pay you to investigate the
many functional applications Pre-

') cision Protectors have for your

products.

@ Write today for full details.
PRECISION PAPER TUBE CO.

2057 W. Charlesion St. Chicago 47, illinois

Plant No. 2 — 79 Chapel Street; Hartfoerd, Connecticut
Also Mfrs. of PRECISION Coil Bobhins and Paper Tubes,
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protect finely finished or lapped rods, tubing, etc. .

An Exclusive
Report
To You

"INDUSTRIAL
APPLICATIONS OF
ELECTRONIC
EQUIPMENT
IN THE
AUTOMOTIVE
INDUSTRY"

Coming
in the January issue of

TELE-TECH & Electronic Industries

This is a comprehensive, deep-probing analysis—the
first and only one of its kind—of the role played by

electronic equipment in the automotive industry.

The nature of the equipment, the practices, the trends,
have been interpreted in the light of how they affect
you, the manufacturer of electronic equipment and
components,

This report on the automotive industry (the first in a
series of reports covering American industry), gives
you a total picture of the part played by ultrasonics,
r-f heating, automation, test equipment, computers,
and many other electronic devices. :

For completeness and timeliness . . . for integration
with your marketing and production planning
there has never been a report like thts. Remember,
TELE-TECH’s “Industrial Applications of Electronic
Equipment in the Automotive Industry” is exclusive
in the January issue. Watch for it!

Manufacturers! The automotive industry is a netw market.
This unprecedented report shows you where and how your
equipment is used . . . can be used . . . by this indus-
trial giant. To help you get your story to this rich and
expanding market, the January issue of TELE-TECH
{containing the exclusive “automotive report”) will be
sent to all automotive and accessory manufacturers. That's
in addition to the 21,000 top engineers in all phases of
the electronic industry who receive TELE-TECH every
month. So . . . add punch to your selling in this boom-
ing market by reserving space in TELE-TECH. Remem-
ber—your reservation now means priority for space adjacent
to the automotive article. Send it today!

CALDWELL-CLEMENTS, INC.
480 Lexington Avenue New York 17, N. Y.
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Fields and Waves
in Modern Radio

By Simon Ramo and John R. Whinnery. 2nd
Ed. Published 1953 by John Wiley & Sons,
Inc., 440 Fourth Ave., New York 16,

576 pages. Price $8.75.

Practicing engineers and graduate
students should find a wealth of
highly useful information in this volume
covering electromagnetic theory. This
new edition hag been expanded by
about 10%, allowing the inclusion of
much current material on horns, slot
antennas, paraboloids, and slow wave-
guide structures. A complete new chap-
ter on microwave networks has been
added, and the rational mks system of
units is used throughout. Other chapters
cover Maxwell’s equations, skin effect,
propagation, waveguides, transmission
lines, resonant cavities and radiation.
Particular attention is paid to the elec~
tromagnetic concepts of oscillations and
waves,

In textbook style, the end of each sec-
tion, where appropriate, poses several
typical problems relating to the subject
matter. A listing of solutions to these
problems is not included, unfortunately.
However, the clear-cut text and large
number of illustrations describe fields
and waves most satisfactorily. The
mathematical analyses are fully ade-
quate without being exhaustive, All in
all, this book is quite comprehensive,
and as a useful reference should prove
‘a worthwhile addition to an engineer’s
library. AJF

BOOKS RECEIVED

RTCM Symposium Papers,

Spring 1953 Meeting. A 119 page, soft covered,
814 x 11 in., book containing reprints of the
seventeen papers deliveved at the Spring
1953 wmeeting of the Radio Technical Com-
mission for Marine Services, Wardman Park
Hotel, Washington, D. C. April 20-22.

Television Interference

Edited by Philip §. Rand. 3rd edition. Contains
30 articles and recommended reading list on var-
fous sources of TVI and methods of eliminating
interference. 107 pages. Price 30.25. Published
by Remington Rand, Inc., 315 Fourth Ave,, New
York 10, N.V.

Organizational Position of

the Industrial Safety Engineer

In this new 32-page SVix?li-im, booklet ke
Society For Advancement of Manogement, 74
Fifth Ave., New York 1I, N.Y. with the co-
operation of the Amerzcmz Society of Safety
Engineers, show 17 basic charis that give wan-
agement and safety people the progress of safety
work since the ASS.E. was formed in 1911,

NBS Announces
New Publication

Reference Data for Orienting
Quartz Plates by X-Ray Diffraction,
by Catherine Barclay and Leland T.
Sogn, National Bureau of Standards
Circular 543, 7 pages, 6 figures, 2
tables, 15 cents. (Order from Gov-
ernment Printing Office, Washington
25 D. C)

TELE-TECH & ELECTRONIC INDUSTRIES ¢ October 1933

HOW 10 INAUGURATE

By Acquiring Units as Your
Requirements Develop.

1. BASIC EQUIPMENT

Produces NTSC encoded
signals from color bars.

2. SUPPLEMENTAL EQUIP-
MENT

Creates accurately certified
NTSC encoded pictures
from color transparencies.
Feeds phase equalized pic-
ture and sound transmitter,

3. RECOMMENDED
EQUIPMENT PLUS FULL
FACILITIES
Transmits, receives,. moni-
tors and analyzes, compos-
ite. NTSC color pictures.

Tube and
TV Broadcasters;

In Use by Leading Receiver,
Component Mifrs.;
Research Laboratories

Hlustrated Literature on Request

The Nafion’s Leading Suppliers of Color TV Equipment
88 Merrick Road Amityville, N. Y.
AMityville 4-4446

NEW TYPE 2113, 12-Channel

PICTURE
SIGNAL
GENERATOR

for Production Testing
and Closed-Loop T.V.

The Type 2113, 12 Channel Picture Signal Generator has been specifically
designed for production line testing of TV receivers. Used in conjunction
with TIC Type 2200 Sync. Generator and Type 2300 Monoscope Camera—
the manufacturer can produce his own “Indian Head” test pattern and is no
longer dependent on local transmissions. Type 2113 is ideally suited for
closed-loop TV dealer demonstrations,

SPECIFICATIONS

e QUTPUT SIGNALS AND ACCURACY: Picture ond sound R. F. signals on all 12 standard TV channels. Piciure carrier
accuracy 0.01%; sound carrier better than == 4.5 KC of “standerd” on oll channels, @ PICTURE CARRIER OUTPUT:
At feast 50,000 microvolts into @ 75 ohm terminated cooxiol cable. e R.F. OUTPUT IMPEDANCE: Output is into a
75 ahm cooxiol cable, Two probes are supplied for use with 75 ahm cable to match 75 or 300 ohm receiver anfenna
input circuits, o VIDEO INPUT IMPEDANCE: 75 ohms single ended. o VIDEO INPUT: Minimum 1 Volt Peck to Peak,
black negative polority. e PICTURE CARRIER MODULATION: Continuously varigble 0 to 87%. e D.(. RESTORER: A
D. C. restorer is pravided fo maintein constant average picture brightness when using program material for video
modulation. & SOUND CARRIER DEVIATION: Continuously variable 0 to 40 KC. e SOUND MODULATION: Modulation
from 400 cps internal oscillator ar external signal such as music. Input either high impedance, unbalanced, or 600
ohms bolunced. Either input can be selected by fromt panel switch.

Manufacturers of a Complete Line of TV Test Equipment

| Tol-Tuslrurmend Co.lnc

728 GARDEN STREET ® CARLSTADT, N. J.

ige
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THE “Field-Proved” STANDARD
IN COMMUNICATIONS...
INTRODUCES A NEW

TELEPHONE *

HANDSEI

...the first Handset specially
engineered for two-way
communications

e 2-Way Radic
Communications

@ Inter-Com
Systems

@ Airplane
Announce
Systems

® P. A. Systems

Mode! THIO

190

Specially Designed to Suit Your
Specific Applications

Here is a truly modern functional
handset specifically designed for 2-way
communications! A productof the Shure
Laboratories with many ycars of cx-
perience in safety mobile communica-
tions, the TH10 Handset brings you
these features: . the feld-proved
controlled reluctance assembly as a re-
ceiver ... high cutput balarnced response
carbon transmitter . . . oversize switch
cavity providing flexibility in stacking
of famous Shure long-life leaf blades. . .
cored handle for maximum number of
conductors . .. no solder conneclions

. rugged shock resistant handle . . .
design smart to the eye, natural in the
hand. The answer to your
complex circuitry!

For more complete information

write to

SALES DIVISION

SHURE BROTHERS, inc.

Manufacturers of Microphones & Acoustic Devices
225W.HURONST., CHICAGO 10, ILL.
Cable Address: SHUREMICRO

VOLTMETER

Model No. 655 VITVM is designed to
serve a variety of industrial applications
employing vibrator power supplies, ac
generators, and other equipment that

utilizes waveform types or de. The unit
enables peak-to-peak ac measurements
from 0.20 v. to 4,200 v. on 7 ranges; ac
RMS measurements from 0.10 v. to 1,500
on 7 ranges; dc measurements from 0.02
v. to 1,500 v. on 7 ranges; and resistance
measurements from 0.2 ohms to 1,000
megohms on 7 ranges. The electronic
measuring circuit uses a balanced bridge
type dec amplifier and sensitive meter
with a high impedance voltage divider.
A 1.0 megohm isolation resistor provides
an input impedance of 11 megohms on
de. An additional peak-to-peak rectifier
and a compensated attenuator are used
for the ac measurements. Radio City
Products Co., Inc., 152 West 25th St,
New York 1, N. Y—TELE-TECH &
ELECTRONIC INDUSTRIES

BINARY COUNTER

G
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The Model 1001 is 2 new magnetic 9-
stage binary counter plug-in package
that counts at rates up to 50 xc. The unit
can perform such functions as intergra-
tion, addition, multiplication, and divi-
sion when used with other plug-in pack-
ages. Total current required; input stage
reset, 5 ma; 9-stage counter at 50 Kc,
10 ma; 9-stage counter at 10 ¢, 2 ma;
heater at 6.3 v., 1.5. The unit is supplied
with 12AU7 tubes operating with a
nominal plate voltage of +150 v. and a
bias of —12 v, Input signal requirements:
sine wave or pulse, at least 4 ysecs wide
at 15 v. and less than 30 v. peak. Output
pulses: 20 to 22 v. positive peak, 5 usecs
wide at one-half height. Pulses counted

TELE-TECH & ELECTRONIC INDUSTRIES * October 1953
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Measurements Corperation
MODEL 78

STANDARD SIGNAL
GENERATORS

FREQUENCY RANGE: Choice of two

bands; frequency ratio of each band
1.8 to 1 within range of 10 Mc. to 250
Mc. Special single band instruments
also available up to 420 Mc.

QUTPUT VOLTAGE: Continvously vari-
able from 1 te 100,000 microvolts.

MODULATION: AM, fixed at 30%,

POWER SUPPLY: 117 v., 50/60 cycles,

MEASUREMENTS
CORPORATION

.BOONTON 6 NEW JERSEY

FIRST
IN A GREAT NEW SERIES

"INDUSTRIAL
APPLICATIONS OF
ELECTRONIC
EQUIPMENT

iN THE
AUTOMOTIVE
INDUSTRY"”

coming in the

Januvary

TELE-TECH

This deep-probing, carefully researched
report on the role played by electronic
equipment in the gigantic automotive
industry is the first and only one of
its kind ever made, To help you s2ll
this new market, additional copies of
January TELE-TECH will go fo all au-
tomotive and accessary manufacturers.

Reserve space now!

CALDWELL-CLEMENTS, INC.
480 Lexington Avenue New York City 17
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PRECISION

M /S THE WATCHWORD

i TODAY IN ELECTRONICS
...as technological

of advancements call for

M circuits of increasing accuracy|

' and dependability!

500YDCW

char. “"F”
Eimenco

The key to
high precision and stability
lies in proper selection of mica capa-

citors, made possible through our
ability to provide ANY CAPACITY
at ANY TOLERANCE with the highest
characteristics within the ranges speci-
fied for molded mica capacitors.

SINGLE UP TO DUAL UP TO
15000 MMF 30000 MMF

TRIPLE UP TO 45000 MMF

Any Capacity
Any Tolerance (to = 0.5%)
JAN Characteristic “’F’’ or Better
for Mcst Capacity Values.

4,mo~ee§gbw} ,@»@&&wk&ﬁ?‘i
i

down from mput rate by factors ofls,
Y1, Ve, Yo, Y2, Y64, Vias, Yhse, and 4o, / \
Input stage porvides an output pulse at

the input rate shaped to match the pulse PTI Al SYSTEMS ‘
outputs from the counting stages. Size:
8 x 2x2 in.—Laboratory of Electronics, '

Inc., 75 Pitts St., Boston 14, Mass.—
TELE-TECH & ELECTRONIC INDUS- 00000000 ER0CRESIINORITBIOROERPRITS

INDUSTRIAL
PERISCOPES

[ EE AN EER A NN ENEEEENENXNXRXN-REHNNN]

IGNITRON

The NI.-5551 is a metal, water-cooled,
mercury pool, tube designed for welder
and similar ac control applications. Its
rating is approx. equivalent to a 300
amp. magnetic contactor. The mercury 1 !
pool enables the tube to handle extreme-
ly high currents on an intermittent basis.
AC control application rafings are
based on full cycle conduction (no phase DES iGN
delay) regardless of whether phase con-
trol is used or not on frequencies from
25 to 60 cps and any voltage hetween DEVEI.OPMENT
250 and 600 v. rms. Construction is seam-
welded, stainless steel. Weight approx.

4 lbs. National Electronics, Inc., Geneva, M A NU FA(TU RE

IIL—TELE-TECH & ELECTRONICS //

INDUSTRIES.

For nearly half a century Koll-
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.

DECADES
AP
A new development in inductance I{ " IJ IJ “\ “ 'l " h K\

decades eliminates the disadvantages of W ®
switch boxes. Inductance units plugged COPPORATION
together in various combinations pro-

vide decade steps of inductance with a Plant: 347 King Street o Northampton, Mass.
minimum number of units required.

Burnell & Co., 45 Warburton Ave., :ew hYor: Office

Yonkers, N. Y.—TELE-TECH & ELEC- 0 Church Street

TRONIC INDUSTRIES New York 7, N.Y.

TELE-TECH & ELECTRONIC INDUSTRIES ¢ Oclober 1953 191
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AI-PHA will take

you off
the

NO VOIDS*
MORE ECONOMICAL
LESS WASTE

with
ALPHA

SOLDER

SOLDER

'MORE JOINTS PER POUND
WITH CEN-TRI-CORE

Exclusive Features

* guarantees against rosin voids or
skips

® climinates cold joints and rejects

» available in eight core sizes

» solders to plated or oxidized
parts

o simultaneous “‘wetting flow” and
take

® surpasses federal specifications
for non corrosiveness and purity

for further

information - 3
E &
.
write . ..

% o
o NG. PO

ALPHA METALS, INC.

58 Water St., Jersey City 4, N. J.
Specialists IN SOLDER For Over 50 Yeors

192

PULSE GENERATOR

The “Confluxer” pulse generator pro-
duces each pulse when the instanta-

& s

neous voltage of the input initially ex-
ceeds a fixed value. The device is then
reset by the return of the voltage below
the critical value. Voltage-time product
for each pulse is constant for any operat-
ing load. The output for a given load
resistance produces a constant charge-
per-pulse. This pulse output can be
integrated to obtain a voltage propor-
tional to the frequency of the input.
Output has a linearity of 0.2%. Input
waveform with a rise-time as slow as
0.1 sec. still insures proper operation.
Resolution time permits {full charge per
pulse when generated pulses are more
than 15 psees. apart. OQutput pulse-rating
is 200 v. —psecs. Normal operation gives
pulse voltage of approx. 70 v. peak and
a pulse duration of 3 psees. Minimum
output load is 2,500 ohms. Required
minimum input 10 v. Wang Laborato-
ries, 296 Columbus Ave., Boston 16,
Mass —TELE-TECH ELECTRONIC IN-
DUSTRIES

IMPEDANCE WATTMETER

Model 141 variable impedance watt-
meter is designed for fast, accurate,
’ i

fo e s
measurements between 2 and 30 MC.
Designating its input impedance as Z—
R + jx, R can be adjusted over the 5 to
500 ohm range, and jx can be adjusted
between —250 and +-250 ohms. Up to 250
watts of power can be dissipated. Overall
accuracy of the directly indicated power
measurement is within 10%. Accuracy
of impedance magnitude is within 5%.
Correct impedance is established for
each frequency by setting three counter-
type dials in accordance with a calibra-
tion book. Power is read directly on a
front-panel meter. The equipment is
powered by a 110/115 v. 60 c¢ps ac
source; weighs 79 lbs.; and measures
approx. 26 x 17 x 18 in. Sierra Elecironic
Corp., 1050 Brittan, San Carlos, Calif.—
TELE-TECH & ELECTRONICS INDUS-
TRIES.

MODEL E-10

SYNCROGEN

A MULTI-WAVE
FORM GENERATOR AND PULSE
SYNCRONIZATION UNIT . . .

The E-10 provides, at repetition rates of
1 cycle per second to 100 kilocycles per
second: 1. awfooth waves; 2. Square
waves or Square Pulses, one microsecond to
one second duration with rise time of 0.15
microseconds; 3. Integrated or Differen-
tiated versions of the square waves and
pulses. All outputs are simultaneously
available and independently variable in
amplitude. All outputs may be synchro-
nized, triggered or gated by sine waves,
pulses or other complex wave forms.

Additional applications of the SYN-
CROGEN include: oscilloscope sweep phaser,
delayed pulse generator, oscilloscope trace
expander, frequency divider, and pulse time
or puise with modulator. The SYNCROGEN
is an excellent educational demonstrator
and use{ul electronics laboratory accessory.

AMPLITRONIX

INC,
280 9th Ave. NYC 1 N.Y.

PHOTO
EQUIPMENT...

| 5” ([ eared to
~r~° INDUSTRIAL
& SCIENTIFIC Uses

FREE S48, CATALOG

72 pages crammed'fr

with THOUSANDS of

newest Photo . Tools,
Cameras, Lenses, Pro-
fectors, Lighting ~

Equipment, Develop-
ing Equipment, En-
largers, etc. for the
Amateur and Profes-
sional, in every day
SCIENTIFIC and IN-
DUSTRIAL WORK,

CAMERAS—of all types! Special pur-‘
pose, Photomicrography, Laboratory, NEW
POLAROID LAND BACK, etc.
LENSES— World’s largest stock from
3% to 72, — All speeds, and types,
special Mounts, Lenskoting, etc.
LABORATORY EQUIPMENT —
Stainless Steel Equipment, Dryers, efc.
Write TODAY to . . .

Burke s James, Inc.
FINE PHOTOGRAPHIC EQUIPMENT SINCE 1897
321 S. Wabash:Ave., Chicago 4, Illinois, U.S. A.

TELE-TECH & ELECTRONIC INDUSTRIES * October 1953
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TERMINAL
BLOCKS

NAVY TYPE

' -u‘a?%mil f‘””h mwﬁg,
'ﬁ_nt‘ﬁ"vt;h rdware lf .

INSULATOR |

COMPANY
152 COIT ST., IRVINGTON 11, N: ).

SINCE 1892

DIELECTRIC SEALER

Designed as a flexible potting com-
pound, the EC-1120 dielectric sealer re-
taing its physical properties through the
range —65° to 200° F. and is water re-
sistant. Also, the sealer resists fuels and
oils and is unaffected by salt air. The
high solids content of the material (ap-
prox. 92% by weight), insures against
excessive shrinkage; and, no special
equipment is needed for its application.
Stored at temperatures below 75° F., un-
accelerated EC-1120 has a shelf-life of

over ohe year. A heavy liquid, the sealer
can be applied to electrical connections
by knift, spatula, or flow gun. Minnesota
Mining & Mfg. Co., Adhesives and
Coatings Div., 423 Piquette Ave., De-
troit 2, Mich—TELE-TECH & ELEC-
TRONIC INDUSTRIES

RESISTOR

Style 155 pyrolytic resistor has a one-
piece molded case and is considerably
smaller than the non-insulated size
RN20 with insulating sleeving. Actual
size of the unit is 1949 in. long with a ¥4
in. diam. Leads are axial #20 thinned
copper wire. Insulating sleeving is not
required. Standard tolerances are 1%,
2%, and 5%. Current production of these
% w. deposited-carbon precision re-
sistors is on values from 100 ochms to 1%
megohms. The units meet MIL-R-10509A
test requirements and are sold under the
name, “Hi-Stab.” Erie Resistor Corp.,
644 W. 12, Erie, Pa.—TELE-TECH &
ELECTRONIC INDUSTRIES

CARRIER SYSTEM

A new line of power-line -carrier
equipment, Type FD, for power systemn
relaying, telemetering, supervisory con-
trol, and voice communication enables
closer channel spacing, made possible by
highly selective receiver filters and fre-
quency crystal conirol. Frequency
ranges are 40 to 90 and 90 to 200 k¢, Ag-
semblieg operate from either station bat-
tery or alternating current. Westing-
house Electric Corp., Dept. TP-285, 2519
Wilkens Ave., Baltimore 3, Md.—TELE-
TECH & ELECTRONIC INDUSTRIES

See NEW PRODUCTS
& for the
Electronic Industries
Starting on Page 109

»
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This book will save you

Minutes

a day

%s‘.!i% ot
L
[ giciaraan ~‘1

L avin et
4
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Feady @ “%‘? i

i
& COMPLETELY NEW

® FIRST EDITION
JUST OFF THE PRESS

FIND TUBE RATINGS,
CONNECTIONS IN SECONDS

This big new Westinghouse Ready-Guide is a
completely new kind of handbook of receiving
tube data. Designed to save time for busy
servicemen and engineers. Eliminates “squint-
ing” at tiny data listings.

BIG — BOLD — CLEAR

Just 9 tube types are listed on each 8142” x {1”
page. Not 30 or 40 tiny type listings as in most
condensed data books. Best of all, large clear
base diagrams are located on the same page
as ratings. Bothersome cross referencing, foot-
notes cut to the bone.

COMPLETE, ACCURATE, UP-TO-DATE

This new Westinghouse Ready-Guide lists com-
plete data on receiving tubes which account
for more than 989 of tube usage. 48 pages.
385 plctmes and dlagrams 342 types listed.

This Reqdy-Gulde 13 bemg so]d at less than
cost as an introductory offer only. Price 1s only

35¢—3 for $1.00. Order from your nearest
RELTATRON Tube Distributor or mail cou-
pon below.

185038 RE I.Ill'l'lll):!4
vl TUBES

:‘. _____ - ;
¥ Westinghouse Electric Corporation :
V  Electronic Tube Division, Dept. B-210 )
: Box 284, E_Imira, N. ¥. i
[ Enclosed is $1.00 for 3 copies of i
! Ready-Guide i
: ...... Enclosed is 35¢ for 1 copy §
5 ONAME. . !
P

POADDRESS......... H
VUCITY e STATE........ H
: Plcase Print . ]
A o e o o PR |
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\ Broadcast Program |

TYPE BA-2-A

EXCELLENT
FREQUENCY RESPONSE

— with low distortion and noise
level

— -+ 30 dbm with %% or less dis-
tortion. -+ 33 dbm with 1%% or
less distortion

HIGH OUTPUT LEVEL

COMPACT — requires only 7” of rack space
—all components readily access-
HINGED FRONT PANEL ;. g5 any standard 19 rack
® The complete G-E Audio line includes rack
mounted, plug-in, portable type amplifiers and
consoles for every broadcast need.

For information write; General Electvic Company
Section 48103, Electronics Park, Syracuse, New York

GENERAL &3 ELECTRIC

PLUGS &
SOCKETS

- 500 SERIES
Proven Quadlity! y

P-506-CE—~-Plyg with Cap

For 5,000 Volts, 25 Amperes
per Contact Alterable by cir-
cuit Characteristics,

5-506-DB
Socket with deep Bracket

Socket contacts of phosphor bronze, knife-switch type, cadmium
plated. Plug contacts hard brass, cadmium plated, Made in 2,
4, 6, 8,10, and 12 ¢ontacts, Plugs and sockets polarized. Long
leakage path from terminal, and terminal fo ground. Caps and
brackets, steel parkerized {rust-proofed), Plug and socket blocks
interchangeable in caps and brackets, Terminal connections most
accessible. Cap insulated with canvas bakelite,

Write for Jones BULLETIN 500 for full details on line,

HowaARD B. JoNES DIVISION

CINCH MANUFACTURING CORPORATION

CHICAGO 24, ILLINOIS
SUBSIDIARY/DF UNITED-CARR FASTENER CORP.

194

CABLE CLIPS

to hold open

wiring, etfc.,

in position
Large Stock on Hond, Many Sizes and Types
Send For Full Information and Free Samples

WECKESSER CO., 5259 Avondale, Chicago 30, Iil.

e

A% .

A NEW DEPENDABLE
SOURCE FOR CATHOCDE-RAY
TUBE ({Interier) BRUSH
AND FLOW COATING!

Send for sample

/?//// s and Information ///

[Mandel Chemical Products co., nc. “ewss s. v 1

ENGINEERS:
TV Color Tube Opportunities

Leading Tube Manufacturer has several engineer-
ing positions opening in the West in design and
development on color picture tubes. Write giving
full resume to Box A-1053.

TELE-TECH

480 LEXINGTON AVE. NEZW YORIK, N. Y.

runcus-ProoF NYLON

LACING CORD and FLAT BRAIDED TAPE

Combine high abrasion resistance with low moisture
absorption. Their finish has the desirable malleability
of wax and is non-toxic to humans. Samples on re-
quest. Write The Heminway & Bartlett Mfg. Co., 500
Fifth Ave., New York 36.

HEMINWAY & BARTLETT

TELE-TECH & ELECTRONIC INDUSTRIES * October 1933
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where precision

malters...
THERMADOR

Tnszorm ers for Television
.. Radar. .. Aireraft . ..
Geopbysz’cs. .+ 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.

transformers:

Avudio Auto

Driver Filament

Geophysical
High-Fidelity Audio
Midget Plug-In

Television

Input-Output
Plate Power
Tube to Line

... also Chokes and Reactors

THERMADOR ELECTRICAL
MANUFACTURING CC.

3-320

5110 District Boulevard » Los Angeles 22, Calif,

Minn. Mining Buys
Irvington Varnish

Minnesota Mining & Manufactur-
ing Co., St. Paul, Minn., recently
announced the purchase of Irvington
Varnish & Insulator Co., Irvington,
N.J. Directors of Minn. Mining ap-
proved a $7,000,000 purchase agree-
ment whereby Irvington became a
3M division and Irvington stock-
holders will receive 3M common
stock and cash for the Irvington
holdings.

The Irvington Varnish & Insula-
tor Co. chemical division preduces
an extensive line of resins, produced
mostly from the liquid derived from
cashew nut shells, which are used
in the electronics field because of
their high dielectric strength.

Rust-Proofing
Ferrous Mefals

New developments in rust-proof-
ing ferrous metals by low-cost
chemical immersion methods are
sald to give promise of achieving
standard salt-spray test ratings for
effectiveness hitherto attained only
in the field of electro-plating.

After several years of use in com-
mercial production and comparative
tests by ordnance and private lab-
oratories, Rust-Proofing and Metal
Finishing Corp., Commercial Ave.
and Binney St., Cambridge, Massa-
chusetts, has announced a new
chemical treatment for iron and
steel articles. Products treated by
this process are reported to with-
stand standard salt-spray tests from
12-times to 24-times as many hours
as those treated by standard phos-
phate-coating methods in worldwide
use during more than a quarter of
a century. It can be applied in in-
tegral colors ranging from gray and
black through blue, green and olive
drab.

The “Endurion” treatment’s major
contributions against rust and cor-
rosion are:

(1) a substantial and significant
increase in rust-proofing du-
rability on both ociled and un-
oiled surfaces.

(2) uniform, all-over protection
on every surface the chemical
treatment fuid can reach.

(3) greater protection without
“building up” for threaded
parts and close-fitted assem-
blies which cannot be given
equivalent rust-proofing by
any other known means.

(4) a superior base for bonding
paint, which permits one coat
to provide the protection of
several coats.

TELE-TECH & ELECTRONIC INDUSTRIES ¢ October 1953
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BIRTCHER CLAMP

There is a Birtcher Clamyp ... o+ one can
be designed ... for every rube you use og
intend to use,

Regardless of the type tube or plug-in
component your operation requires...
and regardless of the vibration and
impact to which it will be subjected ...
a Birtcher Tube Clamp will hold it
securely and rigidly in place.

Catalog and samples sent by return mail.

The BIRTCHER CORPORATION

4371 Valley Blvd. |
" 'Los Angeles 32, Calif. |

Please send catalog and

samples by return mail.

Company

T 10-3
Acttencion of:
Address
City State
195
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BN  THE REVOLUTIONARY
'NEW COOK SERIES 50

8 BULLE"NS | 12 TEST RECORD

Transistor Manual

Bulletin E-212, published by CBS-Hytron,
100 Endicott, Danvers, Mass., division of
Columbia Broadcasting System, is an 8-page, 3 _

comprehensive transistor manual. In three s g e Tt i T e i
parts, the manual presents theory, data, and | § follows ﬂ'le const n? - dlfference
nine basic transistor applications, and ex- | [ CIOSS-MOdUIOfiQ;n system interinah,oni
.ally adopted as standard (CCIF).-

plains point-contact and junction transistor
operation by vacuum-tube analogy. Conduec-
tion by ‘holes”, and P-N-P and N-P-N
transistors are also explained.

DOUBLE FEATURES Tube Insulators

Now with our exclusive 2% ""N-A”
code technique measure intermodu-
lation and tracking of entire audio-

Bulletin 537, prepared by American Lava channels without instruments.
Greate demand for SRR g TR T _
inn. Mining g. Co., gives the me-i [HEEIWE ; r
u,s.ci 980 Series- chanical and electrical properties required “Two OSCI”CHQI‘S e frqm 20['9 7
in vacuum tubes. Lava and synthetic cer- Ke,:4/3 Ke announced frequenc1es,
I2 IB amics are described in relation to the re- ’ o 2 e s ; oD
- -24-34 quirements. 2% synthetic coded 1,000 cps “A” .

(dot dash). =

At your distributor, or direct $4.80
plus 50¢ packing and postage.

CONNEGTORS Capacitors

Cornell-Dubilier Electric Corp., 333 Hamil-
ton Blvd., South Plainfield, N.J. have re-
leased Bulletin No. NB-154 which presents
technical data covering “Budroe” Steatite-
cased paper tubular capacitors.

Write for complete catalog of test
and demonstration records.

'COOK LABORATORIES |

Coils and Filters
Buinell & Co., 45 Warburton Ave. Yonke-

ers, N.Y. have announced a 12-page catalogue 2
which presents complete information on ' 114 MANHA',".AN STREET
toroids, high-quality coils, and various au- ’

dio filter networks. Also, engineering data . STAMFORD,CONN- :

in the form of “Q" and attenuation curves.

Amplifiers

H. S. Martin & Co., Electronics Div., 1916=
20 Greenleaf St., Evanston, Ill.,, have re-
leased a four-page brochure that describes
Model 352A basic amplifier and Model
352CA control amplifier and presents specifi-
cations of the units.

Terminals

Ten groups of hermetically-sealed, sealed
glass-to-steel, feed through terminals are
presented in a new 20-page catalogue pre-
pared by The Fusite Corp., 6000 Fernview
Ave., Cincinnati 13, Ohio. Besides terminal
lists, the catalogue includes specifications,
electrode designs, and short case histories on
usage.

Tubes
Double wiping (internal & The descriptions and electronic engineer-
external) contacts assure ing data covering electronic tubes used for

communication, industrial, rectification, ra-

positive contact under all diation detection, electro-medical, amateur,

co;nditions.l and speci&{i purposes gre (BEOIlltairled in ttl;e
**Sprin oadin n i revised and condensed catalogue recently
P & g2 guide released by Amperex Electronic Corp., 230
contacts reduces the separa- Duffy Ave., Hicksville, L. 1., N.Y.

tion force in disengagement
of connectors. Also provides
additional guide contact Sockets

dEPendablhty. A new 12—p:_3gec catalogue released sby
USC'S co{T]pllefe engineering, tooling and pro- ggﬁﬁgﬂdﬁlecﬁrﬁ?lcmg" gﬁggiefhgs:?%%alfﬂ
duction facilities are geared to produce quality | presents new types of socket-turrets, socket-

true VIVM

and

retit, voltage; both AC and DC.
e Includes matched high frequency

probe to make this laboratory

instrument a TRUE VIVM.
Write for technical details...

THE HICKOK ELECTRICAL INSTRUMENT CO.
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connectors, allied compenents and assemblies. strips, plug-in hardware, improved tube CAPACITANCE TESTER
socket tetst tadapters, andt plgggabled afnd o Large 9 meter
‘% . permanent type components designe or b ide of capaci-
\] H / U.5.C. 980 series unit eonstruction. ’ taSZZ?r?zdtzltaenc:nfeessista,nce. curl«

ﬁ_ﬁ_ﬁj Brochures available
on request Numerical Computers

U. S. COMPONEN TS. Inc. “The Gerber GraphAnoclogue and Vari-

" Associated with U. S. Tool and Mfg. Co., Inc. ;’:JlbleTSCB%t;?” gs ‘tl’ée it eﬁoflfll 10-page bCOOklet
B . v e Gerber Scientific Instrument Co., 89
454-462 East 148th Street,New York 55, N. Y. Spruce St., Hartford 1, Comm. It explains
CYpress 2-6525-6 two new engineering instruments which

multiply, divide, and proportion distances.
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the
world's
inest
Microphones

Extremely smooth frequency response, wide
dynamic range, complete absence of distor-
tion and noise. Rendily changeable field
pattern. Small outside switch provides either
highly directional or non-directional charac-
teristic.

MODEL U-47M
Condenser Microphone,
power supply, cables
and plugs.

o $3901°

Specifications — U 4T M
Frequency response ... =+ 3db 30—16,000 cps.
Output impedance......30/50, 200/250 ohms, bal.
Field pattern-........ .. non-directional or cardioid
Output level at 1000 cps.
Matched with 200 ohms—

cardioid 2.8 mV per dyne/cm? (—49 db)

non-dir. 1.7 mV per dyne/cm? (=53 db)

Residual noise level equivalent. 24 db loudness
Non-linear distortion ... . less than 1%

PARTIAL LIST OF USERS

RCA Victor
Reeves Sound Studios
Decca Recording

Cinerame, Inc.
20th Century Fox
Ampex Corp.

Write us for information
on the Mighty Midget Mike #201M

AMERICAN ELITE, INC.

1775 Broadway * New York City * PLaza 7-7276
Sole Importer, and U.S. Agent

Facilities Reporf

The W. L. Maxon Corp., 460 West 34th St.,
New ¥York 1, N.Y. have released ‘‘Maxon
facilities report’”, number three, a profusely
illustrated, 31-page presentation of the com-
pany’s engineering organization, and its
facilities employed in the development and
manufacture of electronic, electrical, pneu-
matic, hydraulic, and electro-mechanical
systerns and equipment.

PA System

J. M. Loge Sound Engineers, 2171 W.
Washington Blvd.,, Los Angeles 18, Calif.
have released a brochure that describes the
battery operated, Loge portable publiec ad-
dress system (Porta-Kall) and presents its
specifications and optional equipment.

Receiving Tube Guide

A  complete guide on receiving tubes
for design engineers is now available. The
47-page booklet contains characteristics and
ratings of 300 tube {ypes. Designed for ease
of use, the tube symbols are easily inter-
preted and are closely associated with their
tabular information. The only cross refer-
ences employed associate the tube type with
its dimension drawing. Send 35 cents for
booklet, RU-020, to Westinghouse Electronic
gu‘l?e Div., Dept. T-329, Box 284, Elmira,

Capucitors

The Gudeman Co., 340 W. Huron §St.,
Chicago 10, Ill., July, 1953 catalogue, M-100,
presents general information and engineer-
ing data covering Type QT molded paper
capacitors.

Circuit Breakers

Keller Sales Co., 915 W. QOakdale Ave.,
Chicago 14, Ill., have released Cat. No. 1/52
E-T-A 1.4.52 which describes and presents
performance data covering single-pole,
thermally-operated, miniature, over-current
circuit breakers produced by Ellenberger &
Poensgen G.m.b.H., Altdorf near Numnberg,
Western Germany.

Industrial Process
Control Firm

Stromberg-Carlson, nationally
prominent in the communications
field since 1894, has announced par-
ticipation in a new industrial process
control firm, Electronic Control Sys-
tems, Inc., 2138 Westwood Blvd,, Los
Angeles, Calif.

The new firm, headed by Leonard
Mautner, president, and Alexander
F. Brewer, executive vice-president
and secretary, will concentrate on
seeking out and solving aufomatic
process control and data handling
problems.

R. C. Tait, president of Stromberg-
Carlson is a director in the new
concern. Mr. Mautner, since gradua-
tion from MIT, has managed the TV
transmitter division of Allen B.
DuMont Labs., was president of
Television Equipment Corp., and
headed electronic research and de-
velopment of guided missiles lab-
oratories for Hughes Aircraft Co.
He is the holder of many electronic
patents. Mr. Brewer, California In-
stitute of Technology graduate with
a Leland Stanford University mas-
ter’s degree, has specialized in simi-
lar flelds for 13 years and holds
patents in electronic circuits and
microwave work.
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EXTENSIVELY USED IN

SELSYNS
ROTATING THERMOCOUPLE and
STRAIN-GAGE CIRCUITS
ROTATING JOINTS
GUN-FIRE CONTROLS
DYNAMOTORS etc.

Wide range of grades available for standard
and special applications.

Brush holders and coinsilver slip rings avail-
able for use with Silver Graphalloy Brushes.

Qil-free self-lubricating
Bushings and Bearings, Oil-
free Piston Rings, Seal Rings,
Thrust and Friction Washers,
Pump Vanes.

OTHER GRAPHALLOY PRODUCTS:

~dé

Write us fer Dota Shesis and fyrther Infermatisn.,

GRAPHITE METALLIZING CORPORATIBN_

1002 NEPPERMAN AVENUE « YONKERS, NEW YORK

D Plemso send data on Grophoiley BRUSHES and CONFALTS.
D Send data on BUSHINGS.

NAME AKD TITLE
COMPANY

STREET

eIty

I0NE STATE
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for industrnal

ln this modern safety device, a beam of light ¢rosses the
point of operation and is reflected into a photo-tube. A broken
or madulated beam actuates the tube and a Guardian Relay
breaks the circuit to lock the press in the "Up™ position until
the full light beam is restored. Typical of such @ relay is the
Guardian Series 5 D.C.

Guardian Relays, Steppers, Contactors and Solencids
specified af the design stage, provide more power inless space,

make your praduct instantly respansive, more saleable. Write. Serien 5 DT Welny

AIRCRAFT CONTROLS

Complete interchangeability (open types or her-
metically seoled) meets new control specifica-
tions with no changes in frame drawings. Write
for Circular 1R.

faterchangeobls
10 Amp Reloy 200 ampare
4;-51 Solenoid Canlacle

GUARDIAN ELECTRIC

1607-L W. WALNUT STREET CHICAGO 12, ILLINOIS

B COMPLETE LIBRE OF RELAYS SEAYING AMERICAX JROUSTRY

DIALS, VPOINTERS KNOBS etc.

accurately processed to your tolerances
according to Government Specifications!

From Blueprint to finished Product, our materials and
methods of application are Govermment Approved!
We work from parts supplied or will furnish necessary
brass, aluminum, steel, zinc and plastic materials; stamped
and punched to accurate tolerances and finished with
a chemically produced background by

anodizing, oxidizing and spraying
with dull black instrument
enamel. Figures and calibrations
can be processed by silk screen-
ing, engraving or etching, ac-
cording to requirements.
Sampson will process large
scale orders as well as orders
for "one-of-a-kind”’!

SEPARATE DEPARTMENT FOR

APPLICATION OF NON-
LUMINOUS MATERIALS!

SEND US YOUR BLUEPRINT FOR QUOTATION!

“SAMPSON:-
‘ ' | PIGMENT Corp.

2832 W. I.AKE ST. .= CHICAGO 12, II.I.INOIS
WRITE FOR OUR DESCRIPTIVE BROCHUR

TWO EASY WAYS
TO GET COMPONENTS
IN LARGE QUANTITIES

The first way is to make them yourself —of
easily-machined Synthane laminated plas-
tics. The second way is to let us make them
for you—of the same light-weight, strong,
hard, dense, chemically-resistant, dielectric
material. We have the experience and facil-
ities for fast, large-scale fabrication of parts.
The coupon will bring you complete in-
formation.

NTHANE

Manufacturers of
laminated plastics

SHEETS
RODS - TUBES

——— . —— o — — o — — — — — —— —

SYNTHANE CORPORATION
11 River Road, Qaks, Pa.
Gentlemen:

I'd like to know more about Synthane lami-
nated plasties. Please send your catalog 1. ..

[
!
!
|
I
l Name..

MOLDED-LAMINATED |

MOLDED-MACERATED | Address

FABRICATED PARTS | Cio—— —— Zone—Stawe

198

A PERKIN

POWER SUPPLY

MODEL MR532-15
5.32 Voits DC @ 15 Amps.

REGULATION
AND RIPPLE

From 5-32 Yolis DC
From 1.5 to 15 Amps. DC
From 105-125 Yolts AC Input

NO TUBES!

RESPONSE TIME 1/10 SEC.!

Write the factory
for literature
and quotations

345 Kansas Street
El Segundo,
California

SCORPORATION
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LOOKING FOR A

PRerfect Mate2

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 cyecle 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
nmegacycles and may be used with
caution up to 500 megacycles.

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

§0-239, 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)
vsed with RG-58/U, RG-59/U, RG-62/U
and other small cables.

FREE! (Cross Reference Chart! Just
ask for it or for more information.

COAXIAL CONNECTOR CO.

35 N. 2nd Ave., Mt Vernon, N. Y. MOuni Vernon 8-641%
CBWU—=GOVERNMENT DESIGNATION

. INDUSTRY;.

R P
b/ A~

1. Melville Stein, formerly executive
vice-president of Leeds & Northrup
Co., has succeeded Charles S. Redding
who had been president of the com-
pany for 14 years and is now chairman
of the board. The chairmanship had

. been vacant since the death of Morris
~E. Leeds in 1952. D. H. Schultz, sec-

retary and treasurer since 1940, has

~succeeded Mr. Stein as executive vice-

president; Mr. George W. Tall, Jr,
vice-president, has assumed the addi-
tional post of secretary.

.Newland F. Smith has been ap-
pointed general manager of Gray Re-
search and Development Co., Inc., 658
Hilliard, Manchester, Conn., subsidiary
of the Gray Mfg. Co. producers of

" dictating equipment and central dicta-

tion systems. Mr. Smith formerly was
director of general engineering for Mu-

" tual Broadcasting System and WOR.

Newland Smith

R. H. Mulford, a vice-president of
Owens-Illinois Glass Co., has been
elected vice-president and general
manager of Kimble Glass Co., a sub-
sidiary. Mr. Mulford will report to
C. R. Megowan, president of Owens-
Illinois Co., and chairman and presi-
dent of Kimble Glass Co.

W. H. Jeffery has been made vice-
president and general manager of
Philco Corp. of Canada, Ltd., Toronto,
a position previously held by Sydney
L. Capell, who became president of
Philco International Corp., Philadel-
phia, last January.

Rear Admiral Thomas F. Halloran,
USN (Ret.), has been made general
manager of the Baird Assoc. Transistor
Development Laboratory. Since his re-
tirement in 1948, Admiral Halloran has
participated in the advanced manage-
ment program of the Harvard Graduate
School of Business Administration, and
engaged in the design, development,
and production of electronic and elec-
tromechanical equipment.
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New information to

complete
the radio system

ULTRA
HIGH FREQUENCY
PROPAGATION

By . R. REED, University of Maryland,
Consultant, NATC, Patuxent River, Md., and
C. M. RUSSELL, U. S§. Naval Air Test
Center, Patuxent River. Assisted by W. M.
BROWNE, NATC, Patuxent River

THIS new book offers data on latest develop-
ments which may form the foundation for wide
change in UHF communication design. The
authors give experimental data never before
published, allowing a fuller understanding of
such critical factors as: reflection, diffraction,
turbulence, directivity, and divergence. They
show the way to a closer approach to ideal
installation practice and point up maintenance
problems.

Among the features: + Outlines practical
working ~methods for calculating radiation
coverage patterns in the proximity of a spheri-
cal earth. « Covers Meteorological theory;
complex antenuas as well as dipoles; possibili-
ties of sector antenna. » Given the circuits and
apparatus, this book closes for the first time
the spatial circuit (3rd dimension). » Discusses
the effects of propagation on pulse transmission
coding requirements. « Shows the effects of
propagation on AM and FM transmission.
+ Tells how ta reduce bad effects of propaga-
tion with special antennas and circuits. ¢ Out’-’
lines safety factors to allow for “radio holes.
» Thorough calculation of TV coverage, im-
portant to workers in fringe areas.

CONTENTS:

An lntroduction to UHF Communications and the
System Concept. General Aspecis of Propogotion.
Meteorological Theory. Antennas and Radiation
Phenomena {Ground *Reflection “Behavior). Multipath
Propagotion. Comparison of VHF and UHF Propaga-
tion, Dipole-to-Dipole. Complex Antennas  (Lineoc
Arrays). Complex Aniennas “{Circularly Polarized
Antennas). System Comparison, Operation, and The
Design of UHF Camplex Antennas. Air-to-Air Propa-
gation. Lobe Madulation Interference and Design
Consideratians. Effects of Meteorolagical Canditions
an Experimentol Flight Data, General Operational
Considerations. 1lustrative Systems Design Problems.

Index.
1953 542 puages 286 illus. $9.50

JOHN WILEY & SONS
440 4ih Ave., New York 16, N. Y.

r——--—Maii Coupon for FREE Examinglion - = ==

|
| JOHN WILEY & SONS, Inc. |
|440 Fourth Ave., New York 16, N, Y. |
| Please send me a copy of ULTRA HIGH
FREQUENCY PROPAGATION for FREE |
|examination4 I will remit $9.50 plus postage |
|0r will return to you within 10 days. |

|Name I
=Address .............................. |

JCity ... Zone .... State . ....... I

| O SAVE POSTAGE, Check here if voul
| ENCLOSE $9.50, in which case we pay
postage. Prompt relund it you return book,

P fund if book, |

I (7103 |
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WHEN YOU ORDER

K IMMEDIATE DELIVERY FROM STOCK

(in any quantity)

Bl FINEST QUALITY OF FAMOUS BRANDS
El GENERALLY LOWER PRICES

EIRETURN PRIVILEGE FOR FULL
CREDIT IF NOT SUITED TO YOUR
REQUIREMENTS

The valuable service Wells provides to
the industry is being used by many of
our greatest manufacturers as a matter
of course.

Our vast stock (the world’s largest)
may contain just the components you
need to fill urgent orders — at a substan-
tial savings in time and cost.

ADEL CLAMPS o+ ANTENNAS, Insulators, Mast Sec-
tions ¢ BINDING POSTS « BLOWERS « CABLE
ASSEMBLIES ¢ CHOKES « COILS +« CONDENSERS
Qil Filled, Bathtub, Hearing Aid, Transmitting Micas,
Silver Micas, Ceramic, Variable, Trimmer ¢ CRYS-
TALS ¢ FILTERS e FUSES & MOUNTINGS ¢ GEN-
ERATORS ¢ GROUND RODS e+« HEADSETS =« |F,
COILS » JACKS » JACK BOXES s KEYS, Telegraph
KNOBS o LAMPS + LORD MOUNTS ¢ (UGS
MOTORS & BRUSHES + PLUGS » RECTIFIERS Selen-
ium, Copper Oxlde, Meter, Dicde ¢ RESISTORS—AIi
Types + SELSYNS « SOCKETS s SWITCHES
Aircraft, Micro, Switchettes, Toggle « TIMERS ¢ TUB-
!NG—FIexible e TUNING SHAFTS « TRANSFORMERS
All Types * VIBRATORS ¢ WALKIE TALKIES

DPDYNAMOTORS

OVER 100,000
Nbiiul (W NEW DYNAMOTORS
""' IN STOCK!

DM 32A — DM 53A — PE 86 — PE 101C
DM 33A — D 101 — PE 94, etc.

large quantities of brushes for all
types of dynamotors and motors,

Write vs for quotations. Advise us
your requirements.

A complete Signal Corps stock number list-
ing of items in our stock. Write for listing
No. $G-200. {For government agencies and
contracters only.)

Manufacturers and distributors—write for
new Condenser Catalog C-10 now available.

Write, Wire, Phone Your Requirements

all phones: SEeley 8-4143

833 W, CHICAGO AVE., DEPT.T, CHICAGO 22, ILL.

200

(Continued from page 199)

Allen K. Shenk and Jerome D.
Heibel have been named vice-presi-
dents of Erie Resistor Corp., Erie, Pa.,
manufacturers of electronic compo-
nents and molded plastics. Mr. Shenk,
now vice-president in charge of sales,
joined Erie Resistor in 1942 after a
twelve-year period of service with
W. S. Hill Co., Pittsburgh. Mr. Heibel
is now in charge of research engineer-
ing. He joined Erie Resistor in 1936;
and, since 1949, has served the com-
pany as director of research and engi-
neering. He is chairman of the RTMA
committee on ceramic dielectric ca-
pacitors.

Robert C. Sprague, chairman of the
board of the Sprague Electric Co.,
North Adams, Mass., has been elected
a director of the Massachusetts Busi-
ness Development Corp., a recently-
created agency of the Massachusetts
State Legislature for the purpose of
promoting jobs and attracting industry
with the many unigque advantages of
the state.

Robert €. Sprague

Katherine Crowley has become ex-
ecutive vice-president of Henry L.
Crowley & Co., Inc., West Orange, N.J.
Miss Crowley is a Wellesley College
alumna and is experienced in the pro-
duction of high-frequency powdered-
iron cores, sever-service steatites, and
magnetic ceramics.

Les Wildberg, president of Leader-
Electronics, Inc., Cleveland, Ohio, re-
cently announced the decision of his
company to enter the manufacture and
sale of TV equipment. Items primarily
for consumer use will be sold nation-
ally through regional representatives
to manufacturers and TV set distribu-
tors.

Dale A. Lichty, has heen promoted
to vice-president in charge of sales and
engineering of Hydro-Aire, Inc.,, Bur-
bank, Calif. Mr. Lichty, who has heen
with the company since it was organ-
ized in 1943, will be in charge of air-
craft accessories sales and an expanded
research and development program.

ENGINEERS, E.E. or PHYSICS
GRADUATES, for preparation
of technical manuals...

HUGHES RESEARCH AND
DEVELOPMENT LABORATORIES’
expanding program for pro-
duction of radar, electronic
digital computers, guided
missiles and other military
advanced electronic systems
and devices requires the
Sollowing:

{
(

|

|

|

I
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|

|
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|
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|

|

|
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1
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: nELECTRICAL ENGINEERING AND
! PHYSICS  GRADUATES to prepare
( operating, servicing and over-
: hauling instructions for complex
f electronic equipment. Those
: with previous maintenance

I experience on military equip-
: ment preferred. Writers will
i participate in a three-month
! program in our technical

| training school to become

| familiar with the latest Hughes
I equipment prior to writing

! assignments.

i
[
!
1
I
t
{
{
1
{
|
I
l
[
[
I
t
!
j
1
[
|

B ENGINEERS EXPERIENCED in the
writing and preparation of
maintenance manuals for
electronic equipment or guided
missiles. These specialists will
work step-by-step with the
people designing, developing
and manufacturing the products
involved. Experience in the
writing of engineering reports
is of value.

-
HOW TO APPLY _l}

l

' Write full details

: of your qualifications to
1

Research and Development
Laboratories

SCIENTIFIC AND ENGINEERING STAFF

California

Assurance is required that relocation
of the applicant will not cause disruption

i
|
|
[
[
{
1
|
f Culver City, Los Angeles County
{
{
[
l
[ of an urgent mifitary project.

!

[
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ADAMS & WESTLAKE CO. ... ..o 71
Agency—Henri, Hurst & McDonald, Inc.
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BURKE & JAMES, INC. .................. 192
Agency—Julion Frank & Assaciates

BURROUGHS CORP., ELECTRONIC INSTRS.

DIV, e e 53

Agency-—Campbeil-Eweld Co.

BUSSMANN MFG, CO. ................... 33

CALDWELL CLEMENTS, INC. ... ........... 188

CAMBRIDGE THERMIONIC CORP. ....... ... 52
Agency—James Thomas Chirurg Ca.

CAMERA EQUIPMENT CO. ................ 172
Agency—J. M, Kesshnger & Assoc

CARGO-PACKERS INC. ... ......,......... 154
Agency—George Homer Mortin Assoc.

CENTRALAB DIV., GLOBE-UNION INC. ..... 141
Agency—Klau- Vcn Pietersom-Dunlap, Inc.

CHICAGO TELEPHONE SUPPLY CORP. ...... 8,9
Agency—Burton Browne Advertising

CINCH MFG. CO. ........ . .............. 113
Agency—D. T. Campbell, Inc.

ClNEMA ENGRG CO., DIV. AEROVOX CORP. 134
Agency—R. L. Power

CITATION PRODUCTS CO. ................ 202
Agency—Mitchell Advertising Agency

CLAROSTAT MFG. CO., INC, .............. 17
Agency—Austin C, Lescurboum & Stoff

CLEVELAND CONTAINER CO. ............. 31
Agency—Neshitt Service Co,

COAXIAL CONNECTOR CO. .............. 199
Agency—Ficord, Marvin & Redfield

COOK LABORATORIES ... ................ 196

CORNISH WIRE CO., INC, ................ 178
Agency—Hart Lehmon Advertising

CRUCIBLE STEEL CO. OF AMERICA ...... 27
Agency—G. M. Basford Co.

CUNNINGHAM, SON & CO., INC., JAMES .. 174

DAGE ELECTRIC CO., INC. ............... 182
Agency—lim Bradiord Advertising

DALE PRODUCTS, INC, ................... 128
Agency—Avyres cnd Associates, [nc.

DeJUR-AMSCO CORP, .. . .............. ... 157
Agency—Friend-Reiss-McGlone

DIALIC—HT CORP. ... .. .. ... .. . e ... 167
Agency—H. J, Gold Co.

DUMONT LABS., INC., ALLEN B. ... . ..... 19
Agency—Austin C. Lescarboura & Staff

EBY, INC., HUGH H. ... ................. .. 126
Agency—Renner Advertisers

EITEL McCULLOUGH, INC., ................ 20
Agency——Conner, Jockson Wo|ker McClure

ELCO CORP. ..... ... ... ... ... ... 185
Agency—Fien ond Schwerin

ELECTRA MFG. CO. ... ... ... ............ 124
Agency—R. ). Potts-Colkins & Holden, Inc.

ELECTRICAL INDUSTRIES, INC. ............ 45
Agency—George Homer Martin Assoc,

FAIRCHILD CAMERA & INSTRUMENT CORPE. 156

Agency—G. M, Basfard Co,

FAIRCHILD ENGINE & AIRPLANE CORP. .... 115
Agency—Buchanan & Co., Ine.

FAIRCHlLD RECORDING EQUIPMENT CORP. 140
Agency—Buchonen & Co., Inc.

FEDERAL TELEPHONE & RADIO CO. ........ 171
Agency—lJ. M. Mathes, Inc.

FORD INSTRUMENT CO. v 188
Agency—G, M. Basford Co.

FREED TRANSFORMER CO., INC. ........... 168
Agency—Franklin Advertising Service

GATES RADIO CO, ........... . cviniin - 60

Agency—Bartz Advertising Agency
GENERAL ELECTRIC CO. ...
Agency—Maxon Tnc.

.28, 29, 65, 194

GENERAL ELECTRIC CO. ........... ..... 186
Agency—Botten, Barton, Durstine & Osborn Inc.
‘GENERAL INDUSTRIES CO. . ............... 150
Agency—Meldrum & Fewsmith, Inc.

GENERAL PRECISION LAB., INC, .......... 119
Agency—Burke Dowling Adoms, Inc.

GENERAL RADIO CO. .................... 47
Agency—K. E. Morang Co.

GILFILLAN BROS. ....................... 177
Agency—Erwin Wasey & Co., Lid.

GRANT PULLEY & HARDWARE CO. ..... ... 149
Agency—Milton Herder Advertising

GRAPHITE METALLIZING CORP. ........... 197
Agency—Kotula Co.

GRAY RESEARCH & DEV. CO., INC, ..... .. 42
Agency—French & Preston, Inc,

GUARDIAN ELECTRIC MFG. CO. ...... .. ... 198
Agency—Kennedy & Co.

GUDEBROD BROS. SILK CO., INC. ... ...... 183
Agency—Lee Ramsdell & Co., Inc.

HAMMARLUND MFG. CO., INC. ........ ... 130
Agency—Roeding & Arold inc.

HELIPOT CORP. . ...... .. . .iiiviiiiiunnn 129

Agercy—Wesi-Marquis, Inc.
HEMINWAY & BARTLETT .. ............... 194
Agency—R. T. O'Connell Co.

HEPPNER MFG. CO. ........ ... . i un. 146
Agency—=Burton Browne Advertising

HERMETIC SEAL PRODUCTS CO. ........... 17
Agency—Art-Copy Advertising Agency

HEWLETT-PACKARD CO. ... ............... 61
Agency—L. C. Cole Co.

HICKOK ELECTRICAL INSTRUMENT CO. .... 1954
Agency—Ritchie & Sattler, Inc.

HOUSTON FEARLESS CORP. ............... 63
Ag=ncy—Taggarl & Young

HUDSON RADIO & TELEVISION CORP. ..... 161
Agency—Walter J. Bergman Adv.

HUGHES AIRCRAFT CO., SEMICONDUCTOR
DIV, e e 59

HUGHES RESEARCH & DEV. LABS ... ... 147, 200
Agency—Foofe, Cone & Belding

INDUSTRIAL TEST EQUIPMENT CO. ........ 202
Agency—Maec Berman Advertising

INTERNATIONAL RESISTANCE CO. ......... 4,5
Agency—John Falkner Arndt & Co., inc.

JENNINGS RADIO MFG. CORP. ............ 171
Agency—L. H. Waldron

JFD MFG., €O, ... .. ... . .. e 180
Agency—Burtan Browne Advertising

JOHNSON CO., E. F. ................. ... 159
Agency—Mitchell & Mitcheil, Inc.

JONES DIV., HOWARD B., CINCH MFG.

CORP. e 194

Agercy—Symands, MocKenzie & Co.

KAHLE ENGINEERING CO. . ............... 174
Agency—Conli Advertising Agency

KELLOGG SWITCHBOARD & SUPPLY CO. .... 17%
Agency—Glenn-Jordon-Stoetzel Inc.

KENYON TRANSFORMER CO., INC. ........ 166
Agency—Picard, Morvin & Redfield

KESTER SOLDER CO. .................... 32
Agency—Paul J. Steffen Co.

KETAY MFG, CORP. ... ......... ... ...... 36
Agency—Hicks & Greist, Inc.

KLEIN & SONS, MATHIAS ... .. ... ...... 163
Agency. Buchen Co.

KNIGHTS CQ., JAMES . ................. 70
Agency—Xenneth B. Butler & Assoc.

KOLLMORGEN OPTICAL CORP. ............ 191
Agancy—Sanger-Funnell, Inc.

KOLLSMAN [INSTRUMENT CORP. .......... 38
Agency—Erwin, Wasey & Co., Inc.

KRENGEL MFG. CO., INC, .. ...... ... ... 173
Agency—Tracy, Kent & Co., Inc.

LENZ ELECTRIC MFG. CO. ............... 46
Agency—Triangle Advertising Agency, Inc.

LINEAR EQUIPMENT LABS., INC. .......... 175
Agency—Adrian E. Clork Jr.

UITTELFUSE, INC. .................... .. 37
Agency—Burton Browne Advertising

MAGNECORD, INC. ................... .. 40
Agency—Arthur Towell inc.

MALLORY & CO. INC., P. R. ........... 54

Agency—Aitkin-Kynett Co.
MANDEL CHEMICAL PRODUCTS CO., INC. .. 194
Agency—Louis F. Herman Adv. Agency

MEASUREMENTS CORP. .............. 196, 202
Agency—Frederick Smith Adv. Agency

MELPAR, INC. ... ... . .. ... .. ... ..... 185
Agency—Equity Advertising Agency

MIDLAND MFG. CO., INC. ..... . ...... .. 10

Agency—R. | PoHs, Calkins & Holden, lnc.
NATIONAL VULCANIZED FIBRE CO. ....... 127
Agency—John Gilbert Craig Adv. Inc.
NEW LONDON INSTRUMENT CO. .... . ..... 179
N.R.K. MFG. & ENGINEERING CO. ....... 182

Agency—Kreicker & Meloon, Inc.

TELE-TECH & ELECTRONIC INDUSTRIES * October 1953

www americanradiohistorv com

PAILLARD PRODUCTS, INC.
Agency—Anders Assaciates
PAR-METAL PRODUCTS CORP.
Agency. H. 1. Gold Co.
PERKIN ENGINEERING CO.
PHOTOCIRCUITS CORP,
Agency—Kotula Co.
POLARAD ELECTRONICS CORP.
Agency—Picord, Morvin & Redfield
POLYTECHNIC RES. & DEV. CO., INC.
Agency-—CGeorge Homer Mortin Assoc.
PRECISION PAPER TUBE CO. e
Agency—Symonds, MocKenzie & Co Ime.
PREMIER INSTRUMENT CORP,
Agency—Keliy Noson Inc.
PRESTO RECORDING CORP.
Agency—Lewin, Williams & Saylor, Inc.
PROCEEDINGS OF THE I.R.E.
PRODELIN INC. ....... .. . ... .. . c..uun
Agency—Art-Copy Adv. Agency
RADIO CORPORATION OF AMERICA
14, 62, 67,

135, Coaver 4

Agency—J, Walter Thompson Co.
RADIO CORPORATION OF AMERICA ... ... 18
Agency-—Al Paul Lefton Co. Inc.
RADIO MATERIALS CORP. . ........... Cover 2
Agency—Turner Advertising Agency
RADIO SHACK CORP. ... .. ....... ... .... 162
Agency—Engineered Advertising
RAULAND CORP. ... ... .. ... .. .o, 69
Agency—Burton Browne Advertising
RAYPAR INC. . ... .. . ... .. ... . . . ..o ... 142
Agency—DButi Roberts ond Assoc.
RAYTHEON MFG. CO. .. ................ 13, 49
Agency—Walter B. Snow & Stoff, Inc,
REEVES HOFFMAN CORP. ... . ............ 64
Agency—W. H. Long Co.
REEVES SOUNDCRAFT CORP, .............. 30
Agency—Dowd, Redfield & Johnstone, Inc.
RESINITE CORP. ... ... ... .. iueinnnnn. 180
Agency—Simonds, MacKenzie & Co. Inc.
RESISTANCE FRODUCTS CO. .. ............ 179
Agency—OQlion-Sidmon Advertising Agency, Inc.
ROBINSON AVIATION, INC. ..... ........ 165
Agency—Platt, Zachory & Sutton, inc.
SAMPSON CHEMICAL & PIGMENT CORP. 198
Agency—Austin Advertising Agency
SANGAMO ELECTRIC €O. ................ 160
Agency—Arthur R. Mogge Inc.
SARATOGA INDUSTRIES . .............. 176, 183
Agency—Sylven A, Wolin & Assoc.
SARKES TARZIAN, INC., RECTIFIER DIV. 178
Agency—Argyle Wampler Adv.
SHALLCROSS MFG. CO. .......... ... cvnn 51
Agercy—Harry P. Bridge Co.
SHAW INSULATOR CO. ....... .......... 193
Agency—Conte Advertising Agency, Inc.
SHURE BROTHERS, INC. ..........cc0n00s0 164
Agency—Henry M. Hempstead Co.
SICKLES, F. W, .. ... .. e 133
Agency—Conti  Advertising Agency, ing.
SPRAGUE ELECTRIC CO. ... .....uvenannn 72
Agency—Stuort Sande Advertising
STACKPOLE CARBON CO. ............... 57
Agency—Harry P. Bridge Co.
STANDARD COIL PRODUCTS CO., INC. 184
STANDARD ELECTRONICS CORP. ......... 22, 23
Agency—Wehner Advertising Agency
STANDARD PIEZO CO. .................. 187
Agency—Godtrey Agency
STEWARD MFG. CO., D. M. ............. 155
Agency—Merchandising Advertisers, Inc.
SUPERIOR TUBE €O. ..............c.eos. &6
Agency—John Folkner Arndt & Co., Inc.
SYLVANIA ELECTRIC PRODUCTS INC. 7,125
Agency—Cecil & Presbrey Inc.
SYNTHANE CORP. .. ... .. .....c..uivonnn. 198
Agency—IJohn Falkner Arndt & Co., Inc.
TELECHROME, INC. ......... ... ........ 189
Agency—Miichell Advertising Agency
TEL INSTRUMENT CO. .............. ...... 18%
Agency—Lewis Advertising Agency
TEL-RAD MFG., CO., INC. ... ............ 184
Agency—Sonder Rodkin Adv. Agency
THERMADOR ELECTRIC MFG. CO. .......... 195
Agency-—West-Morquis, Inc.
TINNERMAN PRODUCTS, INC. ............ 41
Agency—Meldrum & Fewsmith, Inc.
TRUSCON STEEL DIV., REPUBLIC STEEL CORP. &8
Agency—Meldrum & Fewsmith, Inc.
TURNER CO. . ... . . ... it 144
Agency—W. D. Lyon Co.
U. 5. COMPONENTS, INC. .. .............. 196
Agency—Mitchell Advertising Agency
U. 5. MOTORS CORP. ................... 131
Agency—Geer-Murray Ca.
WATERMAN PRODUCTS CO., INC. ..... ... 158
Agency—Abner J. Gelula & Assoc., Inc.
WECKESSER CO. .. ......... . . .viavn..n 194
WELLS SALES, INC. ................. .... 200
Agency—Marthens, Galloway & Simms, Inc.
WESTINGHOUSE ELECTRIC CORP.
24, 44, 138, 139, 193
"Agency—Fuller & Smith & Ross Inc.
WESTINGHOUSE ELECTRIC CORP. ......... 3¢
Agency—H. W. Buddemeier Co.
WHITE DENTAL MFG. CO., S. 5. ........ 152
Agency—Peterson & Kempner Inc.
WILEY & SONS, INC., JOHN ............ 199
Agency—Woterston & Fried, Inc,
WINCHARGER CORF. ........ ............ 48
Agency—Amundson-Bolstein, Inc.
WORKSHOP ASS0OC., DIV., GABRIEL CO. 153
Agency—Larcom  Rondoll  Advertising
2019
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PHAL METER

Pat. Pend. MODEL 100A

(Continuzd from page 200)
Bobert L. Westbee was recently
e elected a vice-president of Minnesota
Measurements Corporation Mining & Manufacturing Co. He will
MODEL 79-B head a new organization which will
include the electrical insulation and
sound recording tape division, the

PULSE GENERATOR Irvington Varnish and Insulator divi- :
sion, and the American Lava Corp., a m PBE Fow 9ol R
wholly-owned subsidiary. Mr. Westbee - ew yerk i T
had been general manager of the elec- A phase sensitive null defector wherein noise

. . . : and harmonic voltages are effectively eliminated.
trical insulation and sound recording e For use in conjunction with bridge and po-

REPETITION RATE: 60 to 100,000
pulses per second.

tape division since 1948. tentiometer circuits.
PULSE WIDTH: Continuously variable e Simplified and precise zeroing of synchro
. . devices,
from 0.5 to 40 microseconds. _ Roscoe A. Ammon, f(_)r 12 years gen o Allows separate adiustment of phase ang
eral manager and chief engineer of magnitude in null circuits. .
RISE TIME: Approx. 0.25 microseconds. Marion Electrical Instrument Co., Man- o Eliminates the necessity for filters, &
chester, N.H., has become president and T PEGIRICATIONS T &
OUTPUT VOLTAGE: 150 volts (peak) Input Impedance "
. High Gain._.2 megohms shunted by 30 mmfd. K
positive. Low Gain..2.5 megohms shunted by 15 mmid. ﬁ%
Sensitivity......._b millivoits off-scale deflection '

Frequency Range—
30-10,000 cps (higher ranges avaifable)
Selecrivity. 40 db. down on all noise & harmonics

POWER SUPPLY: 117 volts, 50/60
cycles,

Reference Input Power__________ .10 milliwatts
Maximum Input Voltage___.. "T925 volts RMS
W G e e Peak Input Voltage .o e —-400 volts
MEASUREME NTS Power Supply.—..—..105-125 volts, 60 cps, 25 watts
Dmenswns—Hg? 9 in., Width 15 in., Depth 8 in, n

weight_. 25 pounds &

DUSTRIAL TEST EQUIPMENT CO.
55 EAST Tith ST., N. Y. 3 -Tel: GR. 3-4684.

“CORPORATION
6 NEW “JERSEY

for every application...

Roscoe A, Ammon

treasurer of the company. William F.
McElroy, the former president, has re-
tired from active management, but will
continue to serve as a director of the
company and in an advisory capacity.
Herbert Schachat has hbecome vice-
president in charge of operations.

mof comlefe—
most diversified
line in fhe worldl

George B. Fraser was elected presi-
dent of The Astatic Corp., Conneaut,
Ohio. Formerly vice-president and
general manager, Mr. Fraser also had
been treasurer since he joined the
corporation in 1936, Floyd W. Wood-

From a professional &X
boom stand to a
flexible goose neck to a tiny

fitting—whatever your need in worth, one of the company founders,
:ine'anjud?tQTTLRCSCE;::??{; was president until his retirement in
you. Designed and manufac- 1950.

tured for highest stability,

B s “bodkes up’ 100% Harold Blumenthal has been made ® Terminal Lugs® Insulated
:r);nAdeLAs—u;I?:rdc:gglrj:srsinlz]ljs-e sales manager of the manufacturers Terminals @ Electronic Hardware
specke’rs Fc,md accessories for 21 division of Shure Bros., Inc, Chicago: .Handles.CaptiveScrews
éiumr:’.me them all of your dis. T11., mffinufacfcurers of microphones and ® Brackets @ Dial Locks ® Spacers %
tributor—You'll make your next acoustic devices. Mr. Blumenthal had ®Shaft Locks® Binding Posts t
mike stand an ATLAS. been with the company for six years ©
i in the capacity of sales engineer be- Completely assembled terminal
fore his recent appointment. boards to meet all government
A. 8. Chivers has been appointed . spemﬁ.cat]ons. le
assistant sales manager of Barry Corp., Immediate delivery from stock g
Watertown, Mass. He will handle the or to order on all items. ¥
advertising and sales of shock mounts Write for Catalog T #

and vibration and noise isolators. Be-

A"LAS SOUND CORP. fore his appointment, Mr, Chivers was
1445 .39th Streel, Brooklyn 18, New York: sales coordinator of Barry’s Pacifie
in Canado: Atlas Rodia Corp., L1d., Toronte, Ont diViSiOn-
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