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THE PICTURE’S
WORTH 7000 WORDS

Yes, indeed, one glance
at the tube screen and
you have the whole tube
story. Just compare!

‘BUY. - |

> YOUR BEST

Literature and Quotations on Request

@ ALLEN B. DU MONT LABORATORIES, INC. " ) *Trade-mark, |

ALLEN B. DU MONT LABORATORIES, INC. e  TUBE DIVISION, CLIFTON, N, J. e  PLANTS AT ALLWOOD AND PASSAIC, N. J.
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ENEGTEGH,

Edited for the 15,000 top influen-
tial engineers in the Tele-communi-
cations industry TELE-TECH each
month brings clearly writleri, com-
poct, and autherilative articles and
summauaries of the lotest technological
developments fo the busy execufive.
Aside from its engineering articles
dealing with manufaciure and oper-
otion of new communications equip-
ment, TELE-TECH is widely recognized
for ctomprehensive analyses and
statistical surveys of trends in the
industry. Its timely reporis and
interpretations of governmantal ac-
tivity with regard fo regulation, pur-
chasing, research, and development
are sought by ihe leaders in the
muany engineering fields listed below

Manufacturing

TELEVISION e FM
LONG & SHORT WAVE RADIO
AUDIO AMPLIFYING EQUIPMENT
SOUND RECORDERS &
REPRODUCERS
AUDIO ACCESSORIES
MOBILE + MARINE * COMMERCIAL
GOVERNMENT
AMATEUR COMMUNICATION
CARRIER ¢ RADAR = PULSE
MICROWAVE * CONTROL SYSTEMS

Ressarch, design ond produclion of
special fypes
TUBES, AMPLIFIERS, OSCILLATORS,
RECTIFIERS, TIMERS, COUMTERS,
ETC. FOR
LABCRATORY + INDUSTRIAL USE
ATCMIC CONTROL

Operation

Installation, cperation and main-
tenance of telecommunications
equipment in the fields of

BROADCASTING +« RECORDING
AUDIO & SOUND * MUNICIPAL
MOBILE ¢ AVIATION
COMMERCIAL * GOVERNMENT

Formerly ELECTRONIC INDUSTRIES

TELEVISION o TELECOMMUNICATIONS ® RADIO

MARCH, 1950

COVER: THE SITE OF THE NEW UNITED NATIONS HEADQUARTERS on
Manhattan’s East Side can be seen in the foreground. The 39 story Secretariat
Building on the left is the first of the group to be built, with the Conference and
Assembly Halls planned to cccupy the area to the right. This view of New York’s
mid-town area includes Grand Central Palace and the Commodore Hotel where
the IRE Convention meetings will be held, together with locations of the seven TV
stations serving the area. Street map on page 31 provides a key to the area. The
recent move of ABC’s WJZ-TV to the Empire State Building which it now shares
with WINBT is indicated by the red arrow.
HOW COMPETITORS COOPERATE IN RMA ... ... .. ... ... ........... 24
Survey of standardization and planning activities carried on
by engineering committees of Radio Manufacturers Association
WTTG FIELD STRENGTH SURVEY .................. Robert P. Wakeman 27
Measurements using continuous radial reporting method show
close correlation between predicted and measured values
IRE CONVENTION AND RADIO ENGINEERING SHOW ... ............... 30
Four.day gathering, scheduled for March 69 will include
presentation of 169 technical papers and 247 exhibits
JRE CONVENTION EXHIBITS HERALD NEW EQUIPMENT .............. 32
Previews and descriptions of new components, units, parts
that will be presented to the industry for the first time
ARMED FORCES AT THE IRE CONVENTION ......................... 35
Navy’s 15 exhibits portray technical activities; Air Forces
schedules 10 megawatt tube; Army shows combat signal systems
COLOR INVESTICGATIONS OPENED BY CII DEMONSTRATIONS
Franklin Loomis 38
Washington becomes first city in world to have color trans-
missions from 3 different TV stations using 3 color systems
TEST METHODS FOR HIGH QUALITY AUDIO TRANSFORMERS
E. B. Harrison 40
Comparison of transmitted wave forms with square wave in-
puts at critical audio, frequencies revea! design weaknesses
DIRECTIONAL ANTENNA SYSTEMS FOR MICROWAVE TV—PART II
C. A. Rosencrans 42
Operating notes for determining power gain, radiation
pattern and other characteristics of TV microwave relays
MEASURING VHF IMPEDANCE OF PIEZOELECTRIC CRYSTALS AT
RESONANCE . . i e i et e e te e D. A. Venn 44
New technic includes consideration of crystal temperature,
aging, drive on the unit and off-resonance operation
COMMERCIAL TELEVISION AT UHF ... ... .............. John H. Battison 48
Converter designed by RCA for TV in the high band in-

corporates many novel features in double conversion circuit

DEPARTMENTS:
Tele-Tips . ........... 6 Washington News Letter 56
Editorial ............. 21 News . ..., 58
Radarseope ... ... .. ... 22 Personnel ... ....... .. 6l
New Produets ... ... .. 52, 54 Books ............... 62

CALDWELL-CLEMENTS, INC., Publication Office, Orange, Conn., Editorial &
Executive Offices 480 Lexington Ave., New York 17, N. Y., Tel. Plaza 3-1340

Publishers also of RADIO & TELEVISION RETAILING
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An Enviahle Record of Performance and Dependability!

The INDUSTRIAL and TELEVISION

POCKETSCOPE

BY WATERMAN

A "'standard” and a "must” wherever
a dependable, versatile, portable
AC-DC oscilloscope is required for
electronic measuring or testing.

Model S-11-A
AND NOW . ., . new companion

producits in keeping with the rigid Waterman standards of
engineering excellence... THREE NEW POCKETSCOPES will
be unveiled in a premiere showing at the IRE Radio Engineer=
ing Exposition . ..

A SIMULTANEOUS | 4, flectronic
DUAL-TRACE Milestone You
POCKETSCOPE { Must See!

A WIDE BAND
POCKETSCOPE !

To Fill @ Multitude of
Engineering Needs !

A HIGH GAIN l
INDUSTRIAL
POCKETSCOPE

More Versatile. ..

5 Greater Utility !

Proudly bearing the heritage af the famed S-11-A
POCKETSCOPE, these new instruments include such fectures as
10-times more sensitivity ... non-frequency discriminating vol-
ume controls ... trigger sweep ... and mony other important
added features. You must see these wonderful new instruments
IN ACTION—ot the show—to truly oppreciate them!

e T " T i

MANUFACTURERS OF -—

POCKETSCOPES ... RACKSCOPES ... D. C. AMPLIFIERS
N

RAYONIC TUBES AND OTHER ELECTRONIC TECHNICAL EQUIPMENT

www americanradiohistorv com

ENESTEGH

TELEVISION o TELECOMMUNICATIONS » RADIO

Formerly ELECTRONIC INDUSTRIES

O. H. CALDWELL

Editorial Director

M. CLEMENTS
Publisher

RALPH R. BATCHER
Consulting Edifor

BERNARD F. OSBAHR
Associate Edifor

JOHN H. BATTISON
Assaciate Editor

H. D. WULFORST
Assistant Edifor

CHARLES DREYER, Art Director

WASHINGTON, D. C.

R. C. DAVIES DR. A. F. MURRAY
News Editor Consvulting Editor
National Press Bldg. 4707 Windom Pl

CIRCULATION
B. V. SPINETTA, Circulation Director

M. GROENING
Subscriptions, List Compilation

BUSINESS DEPARTMENT
M. H. NEWTON, Business Manager
480 Lexington Ave., New York 17, N. Y,

HOWARD A. REED, Asst. Sales Manager

ROGER S. WHITLOCK, District Manager

S. M. GASKINS, Wesfern Manager
JOHN ROMANCHAK, Districc Manager
207 N. Wells St., Chicage &, Il
Telephone RAndolph 6-9225

W. W. SWIGERT,
Credit Manager
N. McALLISTER, Direcfor Reader Service
M. E. SCHNEIDER, Production Supervisor
M. TEMMEL, Editorial Secretary

Tele-Tech®, March 1950, Vol. 9, No. 3.
40 cents a copy. Published Monthly by
Caldwell-Clements, Inc. Publication office,
Orange, Conn. Editorial, Advertising and
Executive Offices, 480 Lexington Ave,, New
York 17, N. Y, M. Clements, President;
Orestes H. Caldweli, Treasurer. Subscrip-
tion rates: United States and Possessions,
$3.00 for one year, $5.00 for two years.
Canada, $4.00 for one year, $6.00 for twa
years. All other countries, $5.00 for one
year, $7.00 for two years. Please give
title, position and campany connection
when subscribing. Entered as second class
matter June 9, 1947 at the post office at
Orange, Conn,, under the act of March 3,
1879. Copyright by Caldwell-Clements,
Inc., 1950. Printed in U. S. A, *Reg.
U. S. Pat. Of.

TELE-TECH * March, 1950
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TELE-TECH -

New, within the last vyear, is this
small cascade-type rectifier for gencr-
ating smooth high d-¢ voltages. Suit-
abie for laboratory and facrory for
testing and as power supply. Features:
versatility, reltability, reasonable price
and long tube life with much lower
cost of replacement tubes. The recti-
fiers can be furnished for single-phase
operation from 115- or 230-voltr, 50~
or 60-cycle power supply.

Basic unit is a 35 kv, 32 ma (contin-
uous) rectifier, with necessary trans-
formers mounted in an oil-filled steel
tank. Fach unit 1s 34" wide, 25" dcep
and 21” high. Up to four units can be

GENERAL

Muarch, 1950

Coutrel panel for nse with
cascade rectifiers.

stacked, giving d-c voltages up to 133
kv, Qutput voltage ripple, peak rto
peak, will not exceed 0.1% per milli-
ampere.

A CONTROL PANEL can be supplied
which will provide smooth output
voltage conrrol over the complere
range from zcro to maximum. Ac-
curacy of output volrage, with this
panel, is =3 per cent of full scale;
accuracy of currenc indication, =2
per cent. Overcurrent protecrion Js
included.

SUITABLE FOR INTEGRAL MOUNTING.
Because of its small size, this rectificr
can often be mounted within the en-

www americanradiohistorv com

2 ELECTRI

This cascade rectifier, 60
inches high, delivers 105 kv,
10 milliamps d-c. Consists
of three basic Kenotron-tube
rectifier unils,

SMALL RECTIFIERS
FOR DC VOLTAGES

up fo /135 KV

closure housing vour own product,
Such integral mounting is usually
preferable from all  standpoints—
lowers cost, saves space, and improves
appearance of the entire assembly.

STANDARD UNITS, IN REGULAR PRO-
DUCTION. Thesc cascade rectifiers are
built up of standard anits thar are tn
regular  production. They can be
shipped on shorter schedules than are
normal for this gencral ¢lass of equip-
ment. Appararus Department, General
Electric Co., Schenectady 5, N. Y.

For prices and specific information, address

inquiries to our nearest office, or to General
Electric Company, Transformer Sales Divi-

sion, 42-356, Pittsfield, Mass.

401-55
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Quality
COIL FORMY
Ensune  Satisfaction!

CLEVELAND...

COSMALITE* spirally laminated paper
bhase phenolic tubes are engineered and
prodnced for those who must have quality
performance with attvactive prices and

quick deliveries.

The outstanding choice in the industry for coil forms in all standard
broadcast receiving sets and for permeability tuners . . . Cleveland
Cosmalite is backed by over 25 years experience.

Consult us about our kindred products for both new and established
needs in the electronic and electrical fields. For the best . . . ~Call

Cleveland!™

*Reg. U. 5. Pat. Off.

CLEVELAND CONTAINER 4/

6201 BARBERTON AVE. CLEVELAND 2, OHIO

PLANTS AND SALES OFFICES at Plymouth, Wisc., Chicaga, Detroit, Ogdensburg, N. Y., Jamesburg N.J.
ABRASIVE DIVISION at Cleveland, Chio
CANADIAN PLANT: The Cleveland Conjoiner, Canada, Ltd., Prescott, Ontario

See our Exhibit No. 207

at the I. R. E. Radio

REPRESENTATIVES
CANADA WM. T. BARRON, EIGHTH LINE, RR #1, OAKVILLE, ONTARIO

Engineering Show.

METROPOULITAN
NEW TORK R. T. MURRAY, 814 CENTRAL AVE, EAST ORANGE, N.J.

NEW ENGLAND E. P. PACK AND ASSCCIATES, 968 FARMINGTON AVE.
WEST HARTFORD, CONN,

TELE-TECH ¢ March, 1850
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Type 584 UHF Frequency Meter Type 901 UHF Sweep'Fréquency

470-890 MC/SEC. Oscillator 270-s00 mc/sec.
< DIRECT READING FREQUENCY DIAL, .
CONTINUOUSLY VARIABLE D'“gg&ﬁfﬁg&?& f,'f,&k':,_':” DIAL,
© HIGH-Q CAVITY - ADJUSTABLE SWEEP WIDTH, CALI-

E
=

' RESOLUTION BETTER THAN 0.1 MC/SEC. ADJUSTABLE OUTPUT, 100 UL VOLTS TO
2 VOLTS

* FOUR-POSITION PHASE SELECTOR FOR

1

|

I

1

1

!

|

|

|

- PRECISE CALIBRATION BRATED O to 30 MC/SEC. I
|

|

|

OSCILLOSCOPE CENTERING :

The expansion of television program transmission
into the realm of distributed circuits has made
it possible for PRD to apply its microwave

“know-how” to the development of test equipment
for the important new UHF-TV band.

First of a whole series soon to be offered, the
instruments illustrated embody features essential
to the rapid and accurate determination of
receiver characteristics in the laboratory or on the
production line.

See these instruments at our booth at the 1950
IRE Show. Qur catalog of Microwave Test Equipment
may also be had upon request; for full information
write to Dept. E-6.

-

1202 TILLARY STREET, BROOKLYN

TELE-TECH + March, 1950 5
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'TELE-TIPS

L mﬁn il IIHHWN'

RESONANCE IN BUSINESS—
One thing about this radio business,
nothing is static, even as to company
listings. The number of still-active
receiver companies that saw the start
of broadcasting can be counted on
one hand.

Of those that drop out of the game,
we have heard remarks at their
passing,— ‘They were too far ahead
of the game,” and of others “They
just could not keep up with the
times”. It would seem that manage-
ment would do well to study the laws
cof resonance, so that the “leading
current” characteristics of capacitive-
minded personnel can be balanced

by the “leading potentials” from the
inductive contingent.
(And incidentally the operation

should be set up so that high im-
pedances by series resonance con-
ditions are avoided.)

“This unit serves us very well”

HEINEMANN
MAGNE TiC

CIRCUIT BREAKER

Protects the
VYaluable Equipment
Shown Below

HEINEMANN

149 PLUM STREET

THE KELLEY-KOETT MANUFACTURING CO.

Two Pole - All Purpose,
Magnelic Crrcuit Breaker,
15 amps.. 250 Vol

The Kelley-Koett Manufacturing Co. of
Covington, Kentucky, is well pleased with |
the etficient, flexible protection pravided by
HEINEMANN CIRCUIT BREAKERS tar the
The Breaker
shown above is used os o combination Man
Line Switch and Overlood Circuit Breaker.
It 1s ploced n the circuit where the tripping
coil 1s shunted by o tapped resistor, thereby
allowing on odjustment for tripping 1t ot
various loods.

equipment it manufactures.

Positive protectian is provided against dan-
gerous overlood by the INSTANT trip of the
breaker, while flexibility i1s secured by a time-
delay device that permits minor overloads to
pass tar a limited period of time.

Dangerous arcing is prevented by o high
speed blow-out.

The equipment thot YOU manutacture
deserves the same certain protection at all
Write NOW for further information.

times.

ELECTRIC CO.

TRENTON, N. J.

www americanradiohistorv com

HALL OF FAME for immortals
who have contributed most to radio,
is being considered by the Radio
Pioneers. Fifty niches would be set
up in some appropriate New York
City location, to be filled by the year
2000, and candidates would be limited
to those deceaszd two vears before
being placed in nomination. Radio
Pioneers’ past-presidents and cur-
rent officers would comprise election
committee.

SEALED-UNIT COMPONENTS—
Ever stop to think why most radios,
TV sets and related communication
equipment consists of plug-in com-
ponents and soldered connections?
Obviously, because [requent break-
down and replacement is taken for
granted. Too bad we can’t make them
to stand up longer under the operat-
ing conditions for which they were
intended so that, like a sealed-unit
refrigerator (just to take one
example from another field) they
could be constructed as if they were
here to stay.

NO INTERFERENCE—RCA engi-
neers have made measurements and
reported to the FCC that co-channel
and adjacent-channel interference in
connection with color TV is no worse
than with monochrome. This means
that allocation problems for the two
services should be the same, thus re-
moving the last barrier to the lifting
of the “Ireeze.”

CERAMIC TUBES—According to
GE's W. C. White, many tubes of
the future will doubtless be encased
in ceramic envelopes which have
much lower dielectric-loss factors
than any kind of glass has at high
frequencies,

FEEDBACK PUZZLES—Early
radio circuits had definite input and
output circuits and were usually un-
derstandable. An inventor seemed to
be getting somewhere when more
came out of a system then went in.
But, now-a-days, with all the feed-
back loops that enter the picture,
especially in some fields of control,
the “gosinta” end is so mixed up
with the “gosouta” part that one
hardly knows where to start!

HOT PICKUP!—A phonograph
needle in contact with a record
groove where the average playing
area of contact of the needle point
is under pressures of from 25,000
to 6,000 lbs./sq. in. (assuming a flat
of 0015 to .003 in. on both sides of
the point and pickup pressure of 1%
cz.) is actually subject to friction-
generated temperatures in the order
of 2000° F. to 1000° F. reports A, J.
Olsen of Permo.

(Continued on page 8)

TELE-TECH <+ March, 1950
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AFFILIATE

ETRI

The long arm of the Law is just that much longer
through the combined skill of Link-Vetric and Sylvania. Tn
designing this compact two-way radio for the Los Angeles
Motorcycle Police, one quality was paramount . . . faultless
performance under the toughest conditions. Nothing must fail
when the call comes throngh!

Link-Vetric uses Sylvania low-drain miniature tubes because
every step in their manufacture is quality controlled, ensuring
longer life under the most adverse conditions. From Regular Glass
Tubes to the famous Lock-ins . . . from Miniatures to tiny Sub-
Miniatures, Sylvania tubes give the perfection that can really
take punishment. Sylvania Electric Products Inc., Emporium, Pa.

SYLVANIA #

RADIO TUBES; SATHODE RAY TUBES: ELECTRONIC OEYICES: FLUDRESTENT LAMPS, FIXTURES, SIGN TUBING, WIRING DEVICES. LIGNT BULBS; PHOTOLAMPS . i

hiave to be taken at high-speed. Sylvania
tubes defy sudden shoek, constant vibra-
tion. Maintenanee work cut to a minimum.

Neally installed either side of the rear
fender, the two-way radio keeps patrol-
men in ¢onstan toueh with headquarters.
All police calls are urgent calls . . . abso-
lute reliability is essenlinl. Sylvania tubes
are chosen wherever neeessity demands
the highest standards.

TELE- TECH + March, 1950 7
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TELE-TIPS (Continued)

COMMERCIAL equipment using
transistors has not been made avail-
able to the public but engineers who
have followed up on this development
would not be unduly surprised at
such an introduction this year.

FIDO-FIDELITY ! —Present trend
toward high-fidelity audio eguipment
has just about reached the point
where tones are produced which only
dogs can hear.

QUIET TV—Latest wrinkle on the
part of one TV manufacturer is the
inclusion of an audio “squelch” cir-
cuit on deluxe models. The circuit
acts to mute the audio system -while
the receiver is being tuned from one
TV channel to another, and thus tree
the listener from annoying static or
switching noise crashes, rushes. and
hisses.

FCC Authorizations: 150,000
Stations, 589,000 Operators

As 1950 opened the FCC had more
than 742,000 outstanding radio author-
izations of all kinds. This was an in-
crease of 65,000 during the calendar
year 1949.

Total authorizations on its records
included nearly 149,000 non-broadcast
stations, over 4,100 broadcast stations,
and almost 590,000 radio operators.
There were net decreases in certain
services—including 178 FM and 13 TV
authorizations—but broadcast authori-
zations collectively gained 43. Non-
broadcast services had an aggregates
growth of over 13,000 stations, while
radio operator authorizations increased
by 52,000. Amateurs accounted f{for
more than 84,000 stations and 83,000
operators.

A comparative breakdown of author-
ized radio stations and operators is
shown, However, station figures do not
include associated land mobile units.
A station is defined as a separate
license or construction permit authori-
zation. For example, 65 mobile taxicab
units operating on one license  are
counted as one station.

BROADCAST: Jun. 1,’4% Jan. 1,°50 Increase
AM 2,127 2,234 107
FM 966 788 (-178)
TV 124 111 {-13)
Experimental TV 182 215 33
Educational 50 72 22
Faesimile 2 0~ (-2)
International 37 7 0
Remote Pickup 574 649 75
Other 40 39 -1}

Torals 4,102 4,145 43

NOMBROADCAST:

Aeronauticol 25,7186 25,513 (-203)
Marine 18,256 22,390 4,134
Public Safety 5,316 6,242 926
Indusirial 3,661 5,167 1,506
Land Transport 3,506 3,497 (-9}
Amateur 77,338 84,394 7,506
Miscellaneous 1,747 1,626  (-121)

Totals 135,540 148,829 13.289

RADIO OPERATORS:

Commercial 366,000 393.470 27.470
Amateur 76,666 83,208 6,542
Special AircraFf 94,752 113,028 18.276

Totals 537,418 589,706 52,288

GRAND TOTALS 677,060 742,680 65,620
* FM broadcast stations may naw render commer-
cial faesimile service.
** Includes 213 citizens, 490 experimental and 923
commercial radio stotions.

TELE-TECH <+ March, 1950
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RMC DISCAP TYPE B BY-PASS SERIES
|
AN N SR , +18% I
- ¥ O - R P A ] INITIAL VALUE T
I I sc i s s 189 G.M.V. ™~
S : Fl inlintmi ‘ 20°¢ 30° 40°  50°  60° 70°  80° 85°
Exce:ed' GUUfﬂ“tEEd Minimum CAPACITY CHANGE VS, TEMPERATURE

Capacity at 85°

Capacity change between room
temperature and 65°¢, +18% — 0%

More than eight years of intensive engineering research and three
vears of successful commercial production are behind this out-
standing RMC achievement.

Type B Series DISCAPS were developed to maintain capacity
much nearer initial values than heretofore possible. This accom-
plishment, in smali size condensers that have real practicability, re-
sults in a decidedly more effective by-pass at the higher frequencies
encountered in TV and FM applications. Because RMC produces
the complete condenser, even to the processing of the dielectric
element itself, it is possible to exercise the finest quality control
through every phase of manutacturing.

The Newest Development in
Ceramic By-Pass Condensers

Type B Series DISCAPS are the smallest disc Shs”
ceramics avatlable, 1000 mmf. and [500 mmf.

DISCAPS are actually less than one-half the 0015
size of comperitive condensers. Va" '

001
Improved processes of dielectric element )

impregnation and outer casing insulation
are exclusive with DISCAPS. Their low
self inductance, low power factor and
moisture impervious characteristics place
them in a class alone. Approval by lead-
ing makers of TV sets and tuners as well
as manufacturers of specialized high
frequency equipment is proof of their
superioriry.

SEND FOR SAMPLES AND TECHNICAL DATA

2%

.005

= 2

5/8” - T h

2X.005 §

1/2»' e

2X.0015 §

%6”

2X.001 ' dou

5/8//

.01 §

 ACTUAL SIZE

TWICE TESTED FOR BREAKDOWN!

Every DISCAP Condenser is checked twice
in production to eliminate the possibility
of failure in service. All DISCAPS are rated
at 600 V.D.C. and rtested at 1200 Vv.D.C.
Yes, DISCAPS are definitely better...they
will save you money, too!

DISCAP
CERAMIC
CONDENSERS

RADIO M

ATERIALS CORPORATION
GENERAL OFFICE: 1708 Belmont Ave., Chicago 13, Il

A\

TELE- TECH <« March, 1950

G0, ILL. AND ATTICA, IND.

www americanradiohistorv com


www.americanradiohistory.com

177 LENS, ml-26550-7

’

13" LENS, MI-26550-1C

135 MM LENS -
MIE26550-3

ADAPTER

MI-26550-2

90 MM LENS |

s

8.5 LENS, MmI[-26550-4

<50 MM LENS -]
MI-26550-1 -

157 LENS, mI-26550-6

35 MM LENS
©IMI26550-9

EVERYTHING in LENSES for TV CAMERAS

—at new reduced prices

CHECK HERE FOR THE LENS YOU NEED
Focal Camera Total Horiz.

Length Service Speed|Fleld Angle| Type No.
35mm studio and field /3.3 51.5° MI1-26550-9
50mm studio and field f/1.9 34° MI1-26550-1
90mm studio and field /3.5 19° M1-26550-2

135mm studio and field /3.8 13° MI1-26550-3

8" studio and field /3.9 8° MI1-26550-4

13" studio and field /3.5 5° M1-26550-10

137 field /5.0 5° MI1-26550-5

157 field /5.0 4.5° MI1-26550-6

177 field /5.0 4° MI1-26550-7

25”7 field /5.0 2.75° M1-26550-8

ZOOMAR, REFLECTAR, (\ For information, ge! in touch -wi!h
and BALOWSTAR Lenses your RCA Broadcost Sales Engineer

After careful study and extensive
tests of all types of TV lenses—
in the laboratory, studio, and field
—RCA engineers recommend
this versatile line of lenses for
producing the clearest possible
pictures.

Designed specihically for quick
interchange in the 4-position
turrets of RCA cameras, these
lenses give the cameraman a
wide choice of sizes, speeds, and
focal lengths for wide-angle, tele-
photo, and ultra-speed pick-ups.

The complete line includes: (1)
special, long *‘telephoto™ types
using a high-quality doublet lens
(achromat) with removable,
lightweight fixed-stops; (2)

TELEVISION BROADCAST EFEQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT, CAMDEN. N.J.

In Conada: RCA VICTOR Company Limited, Montreal

www americanradiohistorv com

standard Ektar, or studio-type
lenses, complete with diaphragm
and depth-of-field scales—and
with threaded stainless-steel bar-
rels for accommodating sun-
shades and standard filters (avail-
able extra). All lens mounts con-
tain light baffles to cut glare. All
lens surfaces are chemically
treated to insure clearer, higher
contrast picture reproduction.
L] L] L]

RCA can ship any lens in the line
—immediately, from stock. Ask
your RCA Broadcast Sales En-
gineer foriithe new low prices.
Order from him, or direct from

Dept. 87C, RCA Engineering
Products, Camden, New Jersey.
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l" ® Hi-Q BC Tubular Ceramic Capacitors for by-

.Q 5'1' passing, coupling and f'%]tering. are available with

‘ \ any of tln_‘ee types of insulations: — clear non-

E“‘s \ hydroscopic styrene coatir%g (CN) ... Durez im-

conpon \ pregnated with low loss microcrystalline wax (SI)

. \ ... or a ceramic (steatite) cover titbe sealed with a

cdpaﬂl‘ol's s Il'l. specially developed end seal (CI). The Hi1-Q

mers.Choke Co trade mark is your assurance that like all Hi-Q

Trim und Resistors Components, they rigidly meet specifications and

wire Wo \ are uniformly dependable in every respect. As

A WAYS \ leading specialists in the ceramic field. Hi-Q has

ETTER \ come lo be regarded by producers of radio, tele-

£CiSION \ vision, comunications and elecironic equipment

PR 1Y | as their best source of technical assistance in de-

uNIFORN\ Y \ veloping components to meet the needs of any

’/DEPENDA‘:\‘;A“ON \‘ cirenit. .

VM‘N‘A.‘U .1 JOBBERS — Address: 740 Belleville Ave., New Bedford, Mass.

T i

SALES OFFICES: New York, Philadelphia, PLANTS: Franklinville, N. Y., Jessup, Pa..
Detroit, Chicago, Los Angeles Myrtle Beach, 5. C.
EXPORT DEPARTMENT: 41 E. 42nd St., New York 17, N. Y., U. S, A,
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DELIVERS SPECIFIED

EL-MENCO
CAPACITORS

EL-MENCQO is the standard of dependability in capaci-
tors. Each tiny El-Menco Capacitor delivers at maximum
in any climate under the most critical operating condi-
tions. Before leaving the factory, they are tested for dielec-
tric strength at double working voltage; for insulation
CM 15 MINIATURE CAPACITOR resistance and capacity value. Each tiny El-Menco Capaci-
tor meets and beats strict Army-Navy standards. Put them

Actual Size 9/32" x 1" x 3/16" in your product and get real performance.

For Television, Radio and other Electronic
Applications

2 — 420 mmf. cap. at 500y DCw A COMPLETE LINE OF
2—525 mmf.cap.afBOOv DCw CAPACITORS To MEET

Temp. Co-efficient =50 parts per million

per degree C for most capacity values. EVERY REQUIREMENT
b-dot color coded.

THE
ELECTRO MOTIVE MFG. CO., Inc.

WILLIMANTIC CONNECTICUT | = 3
= E nc u e o
Catalog and Samnples
MOLDED MICA MICA TRIMMER

CAPACITORS

FOREIGN RADIO AND ELECTRONIC MANUFACTURERS COMMUNICATE DIRECT WITH CUR EXPORT DEPT, AT WILLIMANTIC, CONN. FOR INFORMATION.
ARCO ELECTROMNICS, IMC. 135 Liberty St., New York, N, Y.—Sole Agent for Jobbers ond Distributors in U.S, and Canada

12 TELE- TECH - March, 1950
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quat

try for its fine reaction to the Sounderaft magnetic tape
quiz of January. Nearly 50 % response testified thai record-
ing engineers are vilally interested in better tape.

Example #1: The quiz showed that most engineers pre-
fer low-inertia plastic reels provided they will not warp or
shatter. We, therefore, located and procured for Sound-
crafl tape new-type, multispoke, sturdy polystyrene reels

¢ true, and will not shatter from dropping
or high speed rewingl.

Example #2: Almost everyone complained aboul gum-
ming of heads. Soundcraft 1ape was, therefore, engineered
to have inherently low friction and hhomogeneity such that
there is nothing to rub-off onto he mply one of
twenty-odd fine features of Soundcrafl t:

Knowing the desires of recording men everywhere,
Sounderaft was thus enabled 10 engineer and manufacture
magnetic tape that, regardl of what superlatives may
deseribe it, is sure lo satisfy the grealest number of critical
users.

Reeves Soundcraft tape is a new companion

product to Reeves Soundcraft discs and styli.
now use

Gentlemen: Date: NOW

Please send us OUR free sample of
Soundcraft tape (200 ft. on 5” teel]. We

"20 years with sound recording media.’

and type #
YOUR NAME

brand

35-54 36th STREET, LONG ISLAND (m.b, N. Y.

ReEVES Counderzaftcore.

TELE-TECH + March, 1950
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Protected by a wall of lead bricks and using a
mirror to guide his instruments, this Bell Labora-
tories scientist is preparing a solution of a radio-
active isotope, for use as a tracer to study materials
for your telephone system.

Bombardment by neutrons turns some atoms of
many chemical elements into their “radioactive
isotopes”; these are unstable and give ofl radia-
tion which can be detected by a Geiger counter.
Chemically a “radioactive isotope” behaves exactly
like the original element. Mix the two in a solution
or an alloy and they will stay together; when the
Geiger counter shows up an isotope, its inactive
brother will be thcre too. Minute amounts beyond
the reach of ordinary chemical methods ean be
detected — often as little as one part in a billion.

[TS DONE WITH MIRRORS!

The method is used to study the effect of com-
position on the performance of newly developed
germanium transistors — tiny amplifiers which may
one day perform many functions which now require
vacuum tubes.

It enables Bell scientists to observe the behavior
of microscopic impurities which affect the emission
of electrons from vacuum tube cathodes. It is of
great help in observing wear on relay contacts.
And it may develop into a useful tool for measuring
the distribution and penetration of preservatives
in wood.

Thus, one of science’s newest techniques is
adopted by Bell Laboratories to make your tele-
phone serve you better today and better still
tomorrow,

BELL TELEPHONE LABORATORIES

EXPLORING AND INVENTING , DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE.

TELE- TECH +* March, 1950
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f you manufacture

you’ll want this bulletin
on glass bushings

General Electric is now offering to other manufacturers the cast glass
bushings it has used so successfully on many types of electrical equip-
ment.

These bushings are cast of a stable, low-expansion glass. Metal
hardware is a special nickel-alloy steel, fused to the glass in casting.
Bushings can be attached directly to the apparatus without gaskets—
by soldering, welding or brazing.

The resulting joint between bushing and equipment is permanent,
vacuum-tight, and of high mechanical strength. It is especially de-
sirable for equipment subject to vibration, shock, attack by fungus
growth or severe changes in temperature. It eliminates moisture prob-
lems and often permits more compact, light-weight design of equip-
ment,

Our bulletin, GEA-5093, contains a complete listing of standard
designs now available——giving withstand voltages, current ratings and
physical dimensions. A copy of this bulletin is yours for the asking.
Just write Apparatus Department, General Electric Company,
Schenectady 5, New York.

ectronic Equipment....

BRATED
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GLAsE 1o
METAL GEALS
g
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COPFIR ar
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Class bushings are currently avail-
able to meet dry, 60-cycle, flashover
values of from 10 to 50 kv, and in
current ratings of 25 and 50 amperes
{large sizes up to 800 amperes).
They may be single or multi-con-
ductor and can be provided with a
top flange to permit mounting tube
sockets directly on the bushings.
Diameters range from 1% to 3%
inches and weight from 2V oz fo
4 Ib,

GENERAL ELECTRIC

TELE-TECH <+ March, 1950
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PHOENIX, ARIZONA
Channel 5

EFFECTIVE POWER:

17.5 KW Visual
8.7 KW Auvural

#» Commencing commercial operation on Decem-
ber 4, 1948, KPHO-TV has joined the ever-in-
¢reasing ranks of Du Mont-equipped television
stations, With its Du Mont equipment, this station
is assured of lowest operating costs, finest frans-
mission, and the all-important advantage of being

able to expand its facilities in perfect step with
its economic progress. Welcome KPHO-TV of
Phoenix, Ariz.!

#» When you are ready for TV broadcasting,
investigate Dy Mont first! Then compare!

BALLEN B. DU MONT LADORATOQRIES, INC,

g T HAWELT . FE 1 S
ALLEN B. DU MONT LABORATORIES, INC., TELEVISION TRANSMITTER DIVISION, CLIFTON, N. J.

18 TELE-TECH <+ March, 1950
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a
“live
wire”
for

—

spots

Vitrotex™ Magnet Wire with Glass Fiber Insulation

withstands temperatures of 130°C.

Highly Flexible . . . Amazing Space Factor — made possible bv
insulation ol alkali-free glass, the insulation that's soft as silk
and strong as steel!

High Dielectric Strength and Smooth Surface . . . resists moisture,
acids, oils and corrosive vapors!

Vitrotex Windings Give Tighter, Safer Coils — for operation in

confined spaces under high heat!

Ask the Anaconda Sales Office nearest vou for complete information on the
entire ANaconDA AMagnet Wire Line. Anaconda Wire & Cable Conpany.

25 Broadway. New York 4, N. Y. or 20 N Wacker Drive, Clicago 6, HI.

Fleg, 15 = Tal, O, Ghur

@

The right wire for the job

WIRE AND CABLE

www americanradiohistorv com
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Coming tn June .

Tele-Teck's 1957

S TN TV

STATION & STUDIO

Jou U UMY LdHU

DIRECTORY

K ENGINEERS )

Broadcast * Mobile * Recording
[ ]
EQUIPMENT
End Products for initial installation and

Replacement ¢ Acoustic Products
Lighting * instruments » Etc,

®
GOVERNMENT BUYING OFFICES

Armed Forces Procurement Heads and
Civil Departments

®
\ TECHNICAL REFERENCE DATA

SEMI-ANNUAL EDITIONS
MIDYEAR —Directory of Stations and Equipment
YEAR-END —Directory of Manufacturing—Parts and Materials

Published by

CALDWELL-CLEMENTS, INC.

480 LEXINGTON AVENUE
NEW YORK 17, N, Y.
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® This Atomic Age calls for huge
capacitor banks in atom-smashing
installations. Typical is the betatron
installation at the Universily of Illi-
nois, Urbana, Ill., with a capacitor
bank totaling 12,960 mids. made up
ot 648 unils each rated at 20 mfids.
6000 volts D.C. Sufficient energy is
stored in this capacitor bank lo lift
a 3000 lb. car 57 ft.!

Aerovox engineering and experi-
ence were important faclors in the
special design and processing re-
quired for the manufacture of these
capacitors. Such skill is applied to
all Aerovox production, regardless
of type or size. Every design is given

individualized atlention.

Because of outstanding experience
with oil-filled capacitors, together
with production {acilities difficult to
duplicate elsewhere, Aerovox is
meeting the rigid requirements of
atom-smashing installalions.

Likewise for other high-voltage
needs such as deep-penetration X-
ray, radio transmitting, high-voltage
testing, carrier-current coupling, and
electronic laboratory equipment,
Aerovox offers the widest choice
of tried-tested-proven capacitors
backed by epplication engineering
second to none.

Aerovox Series '26 oil-filled stack-mounting
capacitors. One or more unils can be con-
venienily banked in series or parallel. Voli-
age ratings up lo 150,000 D.C. Mux. per unit.

Aerovox Series ‘20 steel-case oil-filled capac-
itors. Vollage ralings up to 50,000 D.C.W.
Also dual units of 25,000 v. {12.500-12,500}
lor vollage doubler circuits.

® Try Aerovox first! Our engineers will gladly share their high-voltage
capacitance “know-how’’ with you in solving your particular problem.

FOR RADIO-ELECTRONIC AND
INDUSTRIAL APPLICATIONS

TELE - TECH ¢ March, 1950
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" for ‘evaluation of I'édll"«rins'r-vf'e, :
properties of solder fluxes.in'
+the ihdusﬁy. rhdkir«ig the term

ACCEPTED (MIN . non-corrosive meaningless.

()U‘/w' is Super Flow less corrosive?

'I Because the rosin base is synthetic 3 Because 1,000 hour laboratory
and of controlled purity. humidity tests prove the difference.

2 Because the activator is stable and 4 Chemical analysis for the elements
of controlled purity. of corrosion (Nitrogen and Hal-
ides) micro - controlled, prove
Super Flow Solder to be “minimal

corrosive.”

5 Less corrosive than regular rosin
core solder.

Super Flow offers to the Electronics Industry
a “minimal corrosive” high speed solder flux.

For informolion, samples, laharatory demonstrotion,
or demler information write to Super Flow Solder
Co., lnc., 90 Stute St., Albany, N Y,

SOLDER CO. inc. Zsanw v v

See us at the LLR.E. Show in Mew York City on March 6, 1950

20 TELE-TECH + March, 1950
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Formerly ELECTRONIC INDUSTRIES

TEIEVISION L TELECOMMUNI’CATTdNS ® RAD!O

0. H. CALDWELL, Editorial Director % M. CLEMENTS. Publisher % 480 Lexington Ave., New York (17) N, Y.

UN’s Big Plans for Radio

Radio engineers will be holding sessions along Lexington Avenue in New York this
month. But if, between meetings, they will step three blocks east, they will find the great new
United Nations site, as pictured on our {ront cover. And although the UN site and building
are impressive, even more tremendous will be the part radio and electronic communication
devices are scheduled to play in the worldwide operations of UN, in the world’s search for an
enduring peace.

Already constructed of the $65,000,000 group is the Secretariat building, to include
latest metiods of multi-lingual communication, estimated at over $2,000,000. Translation cir-
cuits, facsimile, telephone teletype and television services will connect all important centers.

On the roof will be the antenna of an FM transmitter for local dissemination of UN
programs which are also to be carried by the international and national services. If, and when,
the television freeze is lifted, plans call for the erection of a UHF television station here which
will serve the New York area. For North American coverage the coaxial cable and microwave
relays will be used.

* + *

The radio side of UN’s worldwide actrvities will be carried on by high-power high-frequency
transmitters. The presently used *Voice of America” transmitters will be replaced by two 100
to 200 kw transmitters operated by the UN, and capable, by the use of strategically positioned
relay stations, of serving adequately any country in the world. It is probable that the relays will
be in the Hawaii and Tangier, or Azores, areas. The experience of the US forces during the
second World War has shown that a similar chain of stations near the equator provides
alternate East-West paths in the event of atmospheric storms.

The world-wide radio system, estimated to cost $8,000,000 to $10,000,000, will include
medium frequency transmitters located in the signatory countries which rebroadcast the pro-
grams of the high-frequency originating stations. At present this is done by stations leased or
lent by the radio organizations of some of the participating countries. Unfortunately it is not
always possible to ensure first class reception conditions under these arrangements and the
new UN system envisaged should render greatly improved service.

Television, on the international side, will have to depend on film for contacts with foreign
countries. The Conference Buildmg will have radio, television and film studios for session
reporting and program creation, and the commercial facilities of networks and kinescoping
companies will be used to make video recordings. The existing UN filin department will
continue to make films, which, of course, will be both telecast and shown in motion picture
theatres.

* “« *

The United Nations is being provided with splendid buildings and rich facilities for
carrying on its world deliberations.

But for UN’s larger usefulness, and even more important than its buildings or its physical
assets, — radio men can take pride in the fact that radio and the diversified uses of electron

tubes are bound to become the strong right arm of UN in its work for world peace!

TELE. TECH * March, 1350 21
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The R A D A R s c O P E Revealing at o Glance,

RE-ARMAMENT

REVIEW MOBILIZATION PLANS—The “interim”
plan for the mobilization of the electronics-radio manu-
facturing industries, to be put into effect at once in
the event of a definite threat of war or upon the out-
break of war, was the subject of a review in mid-Feb-
ruary by Federick R. Lack, chairman of the Electronic
Equipment Industry Advisory Committee to the Muni-
tions Board, who is a Western Electric vice president,
with the Munitions Board’s Communications-Electronics
Committee. Another subject of review for refinements
and strengthening was the projected long-range mobili-
zation plan which would go into effect after a war has
got underway.

FCC QUTLOOK

SUPER FREQUENCY-CONTROL BOARD—The
most important proposal in the House bill to revise the
communications act, sponsored by Rep. Sadowski,
(D. Mich.) who heads the House Interstate Commerce
subcommittee on the FCC, is the creation of an in-
dependent five-member Freguency Control Board to
handle the apportionment of frequency assignments and
renewals between government and non-government
private radio services, The House subcommittee had
planned to start its hearings late in February. At the
same time, FCC Commissioner E. M. Webster, noted
for his standing as a radio engineer both with the FCC
and as chief of Coast Guard communications, pointed
out in an address before the Armed Forces Com-
munications Association in New York that the United
States has no group which can work out a national
frequency allocation position in dealing with foreign

22

nations. Rep. Sadowski, in explaining the aims for the
new Frequency Control Board, disclosed that the Inter-
department Radio Allocaticn Committee (IRAC) which
recommends the government frequencies to be used
by the military services and other government depart-
ments to the President, had never been given formal
official status by a Presidential Executive Order.

AUDIO

TAPE RECORDING—The advances of magnetic tape
as a versatile and economical medium for professional
recording are becoming more and more evident daily.
Worthy of particular note is the fact that most disc
recording studios today are tape recording the selection
first, and later re-recording from the tape onto the
master., Reasons for this practice include: ability to
minimize “re-take” costs for poor starts, and “freezing”
or nervousness by artists through tape erasing feature;
ease of choosing “best performance” for re-recording to
disc from several recorded on the same tape; ability to
edit tape and obtain desired frequency accentuations
or frequency responses. Tape also permits making a
complete recording in sections, each section being made
when it is most convenient for the concerned talent to
be present, and later combining the sections for tran-
scribing onto a master disc. Look to TeLE TECH next
month for some interesting professional tape recording
statistics now being compiled.

MATERIALS

PORCELAIN BOTTLES—Many construction methods
in radio tubes result from carrying along lamp-factory
technics, where metal elements were built up from
small tabs of metal and bits of wire welded together
by hand, and glass envelopes and seals were used with-
out question, Glass has never been extensively em-
ployed in other radic equipment for insulation, and at
the presently-used frequencies has high losses. Further-
more the dielectric strength of glass decreases greatly
at higher temperatures, so that tube failures occur at
a power level well under that which other parts of the
tube will stand. German scientists produced many tubes
using ceramic envelopes. No unusual constructional
technics were needed in making these containers, but
a series of new sealing materials and lead conductor
alloys were, of course, needed. Several forms of metal-
ceramic fused bonds have now been developed. For
example, Alsimag 243, being tried in many tube labora-
tories, has a loss factor almost one decimal order smaller
than typical glasses.

New multi-channel magnetic-tape recorder by Brush Development
Co., Cleveland, Ohio, shows great promise as means of discov-
ering reasons for airport mishaps. Equipment, capable of record-
ing 14 chamnels simultaneously. makes possible exact record of
all communication between pilols and control tower operators.
Three 7V2-#. relay racks house the three tape transport mecha-
nisms. master control panel, amplifiers, playback and speaker
unit, Each tape reel runs four hours and aulomatically staris
second reel before finishing,

TELE-TECH ¢ March, 1950
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Situations of Signiﬁcance in the Fields of TV and Tele Communications

PIONEERING AT BRIDGEPORT—The pros and
cons of UHF versus VHF, will receive a thorough going
over in the coming months, as more information be-
comes available on the results of RCA-NBC’s experi-
ment at Bridgeport, Conn. It may well be that Bridge-
port will acquire the same significance for the televi-
sion world as Poldhu set the stage for Marconi and
radio. Although this is not the first UHF experiment it
is the first to carry the full commercial program of a
VHF statiou and presume to offer program service.
Results to date seem to indicate that the problems in-
volved are not as great as were at first expected and
many cases of good reception are reported. It may be
that the disastrous television freeze can be lifted soconer
as a result of this pioneer work,

WHAT’S AHEAD FOR DESIGNERS—Now that UHF
television broadcasts are underway experimentally at
Bridgeport, Conn., and since there appears to be every
likelihood of the FCC lifting the “[reeze” during 1950,
readers might find the following list of features that
can be expected to characterize future UHF receivers
interesting: Most popular types of receiving antennas
are expected to be the well known, Yagi, the single
Dipole or the “bow-tie”. Transmission line impedance
will probably be dropped lo 72 ohms because of the
bad weather effects suffered by 300 ohm ribbon at
frequencies involved. Turrets and cavities are looked
to as most popular tuner types, while the receivers
themselves use the intercarrier system to minimize
the effects of oscillator drift. There is every possibility
that receiver intermediate frequencies will be upped
appreciably to reduce spurious response effects and
obviate the need for double superheterodyning. Finally,
power supplies will be designed for better regulation
characteristics, again to keep frequency drift at a
minimum.

MICROWAVES

BETTER TV QUALITY—Microwaves continue to
assert their importance to lelevision and radio. The
additional microwave-relay link system soon to be com-
pleted between New York and Chicage will provide
sorely needed facilities for the transmission of higher
quality television signals than is currently possible with
ihe 2.5 MC coaxial cable. The decision of the FCC in
compelling telephone companies to allow the inter-
connection of station-owned microwave equipment to
telco lines is another step towards the full utilization
of microwave service. Out in the West & Midwest new
television stations connect with the coaxial line by the
use of privately owned, or rented equipment. Although
7,000 MC is still the most popular band for TV, remote

TELE-TECH * March, 1950

ey

INDUSTRIAL

Washinglon medics inspect stomach interior by television. Col. W.

L. Norvell hooked Remingion-Rand’'s Vericon industrial- TV equip-

ment onto gastroscope introduced into patient’s innards. Many
other surgical and indusirial uses foreseen

use manufacturers are now showing interest in the
other assigned frequencies for this operation, such as
2,000 MC and 13,000 MC.

MOBILE

$5 MILLION POLICE MARKET—Approximately
13,000 police cars have yet to be licensed for radio com-
munications, according to GE figures. Majority of these
cars will be licensed within three years if present rate
continues. During 1950 police departments will spend
$5,450,000 on radie equipment, There was an increase
of 169, in licenses granted during 1949 as compared to
1948,

Five thousand police radio licenses have been
granied in the United States and the total number of
licensed vehicles for two-way radio police now ap-
proximates 40,000. Currently 11 state police organiza-
tions are licensed to use over 300 mobile units in their
respective systems. One of the largest systems operated
by the New York State Police, includes several hundred
two-way mobile units in patrol cars, plus land stations
and remote conirol units at key points.

MANUFACTURERS

HOW COMPETITORS CO-OPERATE for greater
economies and efficiencies in the radio-TV industry,
working through the engineering groups and commit-
tees of the RMA, is strikingly shown in diagrams and
text on the three following pages. Here a listing of what
may be considered as routine matters presents a re-
markable summary of accomplishments. A simplified
report on a number of the important RMA technical
committees, using a breakdown that is rearranged
somewhat from their own listings, is given on the ac-
companying chart—see next page.

23
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How Competitors Co-operate in RMA

Survey of Standardization and Planning Activities Carried On by Engineering

MARKING

BROADCASTING SYSTEMS PLANNING

In any communlca(wn system many alternate and
sometimes equally useful operating methods are pos-

~ sible, but only anec can be.adopted to insure public utili-
zation, The ideas and’ 'developmients of many individuals
and organlzuhons e ‘studied, tested, and evaluated
and the b}bsyﬂ&m %tandardized, after which the en-

it .\gmeeﬂngq@eo‘peruhon of all groups is obtained to perfect

"~the details.

Before any communication system standard can be
set up many technical details are examined by RMA
task groups made up of engineering experts, not only
from RMA member companies but also others who are
interested in the problem. In some cases many elaborate
cooperative experimental programs are set up and the
resufts carefully evaluated before a single standard is
established for the industry.

"PRACTICES

ING DETAILS
| DESIGNATIONS

\|
r~ k.

(."‘

SYSTEMS .
ENGINEERING PRACTICES

Affﬁ'l'”‘!‘he bamc p]qn ‘has been established,
ny, operatmg -practices must be set up
stem can be fully utilized. For
“Considering the television system
s#an ards: Carrier levels, frequency control
requirements synchronizing pulse details,
ospect ratio, color systems, flicker, studio
technics and facilities, relay problems and
network connection details; stud1es of prob-
lems relating to ullocahowiﬁatfets must afl
be warked out and mfdrmuhon ‘télating to
their utilization must” be made” dvallable to
all concerned. Similar activities_in" Fields of
A-M and F-M broadcash Adcsimile, short-
wave recepfion, and proﬁ?ems deahng with
industrial and natyral sources -of interfer-
ence, etc., have been carried on. Recent
standards, for example have. beéen issued for
audio facilities for broadcasting and
commercial sound sytems after
surveys of industry needs.

-1?“"

EI.ECJRGN TUBE ENGINEERING

, bje\rdﬁbmen{o‘ color codes for the
Gpla |dénﬁf1ca on of component
/ercm?& nqhngs for application to

rel rﬂﬁm /éo’krd(g sapacitors, trans-
formers; eft Tmrrsformer terminal
\ eqd/)\mre deirgnn‘mns for multi-

-

é_und ch055|s w1r—

gfion tapers for variable
contro|s, panel and terminal board
designations and arrangements, code
marking of pilot lamps, marking of
ceramic capacitors, Listing of pre-
ferred value series and talerances.

24

. *RMA has originated and long carried on the con-

trol of registration of tube type designations to
avoid duplication. Publication thru JETEC of
critical characteristic data on all registered tubes
electric characteristic as to mechanical dimen-
sions, basing, terminals, nomeg;/at—ue etc. Cod-
ification of cathode ray -t ﬂ‘it phosphors,
sizes, basmg,&&gdﬁ-lcal c}\uri{cre? ticssafety hoz-
ards and* SIt:gns\ lnf n;cﬁur\ge of in-

formatian ¥ t{g#q pe cka. Ag, p ck\\n shlppmg
methods a”ﬁd 'ﬁrac |cé\s
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for Greater Industry Economies

Comm:ffees of the Radlo Manufucfurers Association (See also foHowmg pagel

SPECIFICATIONS
DFTAILS &
TFSTING METHODS

To msuie\\hat test data is useful
to both mé@nifacturer and user and
to avoid retunning tests standard
methods and test equipment have
been selected by engineers from both
groups covering both components
and finished equipment.

For example the RMA has had
sampling procedures worked out.
Temperature rise limits defined.
Overload limitations established. Re-
ceiver test setups described. Test
equipment essentials described to
permit duplication. Test specifica-
tions studied relating to tempera-
ture, humidity, salt spray,
shock hazards, vibration,
tropicalization, etc.

= ln a&dfhon to the standardization of components

Jle,nte]s\copn,echon of complete assemblies is fre-
quently necesSary Therefore studies have been

“made” of ;tHe general requirements relating to;
" receiving ~antenna characteristics, dipoles and
--mgmlsﬂ‘en lines; specification of apartment
E_Zjllrouse Mdkmultlple installation antenna character-
.}‘m‘.ﬁ __.‘e,parfs on standards for phonograph record
_ch@ngers records, pick-ups and needles; details of
wire and tape recorders, remote amplifiers, sound
reinforcing amplifiers, PA systems ond accessories,
battery and mobile power sources, and others. In
fact in all radio fields, general standards of good
engineering practices have been planned by RMA
committees and publicized. For example, in the
broadcast field details of antennas, transmission
lines, 5-T links, fidelity; frequency stability, modula-
tion control methods have been promoted.

APPARATUS

. ASSEMBLIES & ACCESSORIES

S!(DQE all communication systems and electronic de-

Ticks are.. construcl'ed “from different combinations of
'simpl gk,.

porients, a single part may serve in many
complete codification of the characteristics

A T
&;ﬁapabllihes of all ‘components permits proper selec-

tion, o_parution ‘and promotes interchangeability. These
matters'dre handled by the many service committees of
the RMA made up of technical representatives from
manufacturers of essentially all components finding use
in electronic equipment.

ELECTRTCAL & PHYSICAL
' PRQPERHES OF
APPARATUS

/Stdnt{aréunhon of mounting di-
4 mem::)ﬁ% Simplifications of threads,

ste‘ws riits, washers, etc., by pre-
“ferred listings. Listing of methods
which insure accessibility, inter-

changeability and simplify replace-
ment in servicing. Results: Reduction
of spare parts and replacement stock
requirements in  manufacturing
plants and in the field. Elimination
of unnecessary close production tol-
erances in dimensions wherever pos-
| sible.
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HOW COMPETITORS CO-OPERATE (Continued)

RMA and IRE engineering committees compile and adopt radio-

component standards for

HE radio-communications indus-
try in the US alone has grown
during the past hall century so that
it exceeds the 2% billicn dollar per
year level. Because of several factors
that are unique in this field its pro-
cesses have been extended to prac-
tically all other present-day activi-
ties in industry, commerce and art.
Any survey of the reasons for this
growth would show that no small
part has been due to the whole-
hearted cooperation of competing
manufacturers in promoting technical
standards and practices through in-
dustry organizations. The present
trend toward an even more rapid
expansion in flelds that heretofore
have been only side issues will re-
quire even closer cooperation be-
tween these engineering study and
task groups. This operation provides
an example of how American indus-
try shares its technical knowledge
without surrendering the advantages
of competition which it needs, in
order to keep alive.

While many organizations have
had a part in this work, the Radio
Manufacturers Assn., and the Insti-
tute of Radioc Engineers have been
particularly effective in securing this
inter-industry  cooperation. Many
projects have been specifically under-
taken by active groups in these As-
sociations organized as committees
composed of members {rom highly-
competitive companies for the sole
purposes of bettering the systems and
products.

Industry Problems

Before taking up the specific fields
where this activity has been particu-
larly effective, a short description will
follow of some of the unusual prob-
lems with which this industry has
to cope.

Unlike most other large manufac-
turing operations, the radio industry
mainly utilizes vast numbers of small
components: Tubes, sockets, resistors,
capacitors, etc. A small shop with
even one employee has access to the
same parts (at not greatly different
prices) as does the largest manufac-
turer with production covering acres
of space. Basic mounting cabinets,
panels, racks, etc., in standard forms
are available or can be readily
fabricated in small shops should a
special form be desired. However
complete or even partial acceptance
of these standards is entirely optional.
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greater manufacturing economies

But their utility is so apparent that
they are almost universally observed.

The components themselves are
usually the product of either a small
specialty manufacturer or a former
small producer who has grown large
by his having developed a better item
or one that is produced by application
of unique manufacturing principles
so that more economical, consistent
and reliable units result.

Thus instead of a few manufac-
turers of radio-electronic equipment
we find thousands. A small need—a
temperature control for a special an-
nealing furnace, the specialty of a
small shop—buys essentially the same
parts that are used in a large number
of other radio products having sales
possibly in the millions. FM radio re-
ceivers, television receivers, public
address amplifiers etc., use essentially
the same general components used in
regular radio receivers, so that any
component manufacturer is assured a
large customer patronage if he can
produce a superior item.

It will be seen that the matter of
interchangeability in every respect
is of extreme importance, This starts
with uniformity in thinking, that is,
in completely defining all the terms
that are used in the specifications.
This part of the job is handled in IRE
committees. With such a start, where
everybody talks the same language,
a producer and his engineers can
readily specify their needs. He knows
that most of the items will have
standard dimensions and can be
mounted with simple known pro-
cedures.

He can be sure of its capabilities, its
tolerances, and how much of a load
can be safely applied, since these and

From the Constitution of the
RADIO MANUFACTURERS
ASSOCIATION
1317 F St., NW, Washington 4, D. C.

"The objects of the Association shall
be: To foster, encourage and promote
laws, rules, regulations, customs and
practices which will be for the best
interest of the public and the radio
and electronic industry.”
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other matters have been settled ac-
cording to industry standards. Such
codes of production standards and
listings of accepted practices in en-
gineering design have been built up
over this last quarter century of radio
progress entirely by cooperation
across the whole industry.

All physical dimensions, designa-
tion codes, value and tolerance list-
ings and details pertaining to inter-
changeability in manufacturing have
been handled by the Radio Manufac-
turers Association. Engineering and
theoretical definitions of terms, char-
acteristics as they relate to technical
literature of research and engineer-
ing and the basic mcthods of mea-
surements and other matters relating
to the profession of radio engineering
usually fall to the standards groups of
the Institute of Radio FEngineers.
Definitions and physical descriptions
as they relate to manufacturing and
production needs are handled by
RMA.

IRE Organized Before RMA

The IRE was organized many years
before the RMA, since in the early
days all equipment items were special
and standardization could not take
place until the engineering and
theoretical aspects of the problems
were studied and answered.

However, the RMA was formed
soon after the hectic period following
the advent of broadcasting to make
faster progress in standardizing the
basic elements and materials used in
all types of radio equipment. Another
objective was to present a united
central clearing house for the indus-
try as to the public’s needs, govern-
mental assignment of frequencies. In
addition the establishment of an in-
formation center relating to foreign
markets, transportation methods, tax
and depreciation problems, for facili-
tating inter-company cooperation for
the development of large military
projects, and numerous other objec-
tives was undertaken.

These facilities have increased each
year, in spite of the intense competi-
tion that exists between the member
companies. Theories and engineering
practices are the problems of indivi-
duals so that the IRE, developed to
promote these objectives, is composed
of individuals. On the other hand the
RMA is concerned with the completed
products of the industry and the ma-
terials and components used in their
fabrication. Membership is confined
to companies. For this reason the
great variety of activities of the RMA
are hardly known to most individuals,
even those who may have served on
one of the many technical committees
set up to solve specific problems.

TELE.TECH <+ March, 1950
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WTTG Field Mtrength Survey

Results of comprehensive field intensity measurements using continuous radial
correlation between predicted and measured values

recording method shows

By ROBERT P. WAKEMAN

Allen B. DuMont Laboratories,
Research Div., Passaic, N. ]

Ine.

URING July and August 1949 a
field intensity survey was
made of the service area of WTTG,
Washington, D. C., to determine if
the station was providing satisfac-
tory coverage from its new location.
In the case of this survey continuous
readings were taken rather than
clusters as had been done previ-
ously.

Fight approximately equi-spaced
radials were laid out emanating
from the WTTG transmitter. The
azimuths were selected from a con-
sideration of population denstties
and the availability of roads suit-
able for mobile measurements. TIn
particular, roads running in the
same general direction as the radi-
als were considered first.

At the starting point of each
radial the Measurements Corpora-
tion M-58 field strength meter was
set up to feed the Esterline Angus
milliammeter recorder. The speed of
the bus was kept at twenty to
twenty-five miles per hour and fre-
quent check points were marked
simultaneously on a topographic
map and on the recording tape.

The tape on the Esterline Angus
recorder was run at a speed of 5
in./mile, The time constant of the
equipment was 0.3 sec.

The bus was equipped with two
antennas, one omni-direclional, at
twelve feet, and a Brach Duoband
at twenty-eight feet. At several
check points on each radial com-
parative measurements were made
on Brach antennas at twelve and

twenty-eight foot heights. It was
found that, statistically, a linear
height gain relationship exists.

(This is in accord with the con-
clusions of the Ad Hoc Committee).

The antenna used for the mobile
recordings consisted of a pair of
crossed dipoles cut for channel 5.
Prior to the survey, this antenna
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Fig. }: Quiline map of the Washington area indicating the eight radials followed and

theoretical and measured con'ours.

was tested at its 12-foot height and
at its mounting at the rear end of
the bus and was found to have a
very satisfactory omni-directional
characteristic.

Types of Video Modulation

The two types of video modula-
tion encountered during these tests,
test pattern and program caused a

variation of less than 59 in the
received fields. This factor was

therefore exciuded from the calcu-
lations.

During the tfests, the measuring
equipment in the Du Mont bus was
checked against the measuring
equipment in use at the Federal
Communications Commission Field

www americanradiohistorv com

The contour bulges along water routes are normal

Laboratory at Laurel, Md. Excellent
corelation with a wvariation of less
than 5% was obtained between the
measured fields on the two sets of
equipment.

During the entire survey the
transmission line voltage at the
transmitter was monitored with a
diode rectifier and an Esterline-
Angus Recording meter. An analysis
of the tape indicated that no sig-
nificant variations occurred in this
voltage at any time when measure-
ments were being taken.

Fig. 1 is an outline map showing
the Washington area, the locetion
of the radials, the routes traversed
by the mobile unit and the theo-
retical 5 mv/m and 0.5 mv/m con-
tours. Also shown on this figure are
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Fig. 2: Chart used to calculale median elevation and field strength vs. distance for
the measurement route followed on radial G. A planimeter was used to find mean values

the curves obtained from the mobile
measurement data. Using the charts,
one of which is shown in Fig. 2,
the deviation in db (.17 = 1 db)
from the Ad Hoc theoretical value
at each of the section midpoints was
tabulated for each radial. These
deviations were added and then di-
vided by the applicable number of
points, thus giving a db figure equal
to the mean deviation of the meas-
ured data to the corrected theoreti-
cal. In every case the deviation was

\ S\

L /7 /7 7/ o

a

Fig. 3: Section of Esterline Angus tape shows
check marks on 31-32 mi. section of radial G

negative and ranged from —1.4 db
on Radial H to —6.3 db on Radial
B. The average of the eight radials
was found to be —4.1 db.

Fig. 2 is a detailed study of
Radial G. The abscissa indicates
air line distance from the WTTG
transmitter to the seclor midpoint
The lower ordinate indicates the
mean elevation of the sector above
mean sea level and the upper the
mean fleld strengths in microvolts
per meter, thecretical and meas-
ured.
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The tape, having been noted with
frequent check points, was marked
oft in half-mile seclors for the first
15 miles and one-mile sectors out
to the end of each radial. The mean
ma. reading for each sector was
obtained through the use of a
planimeter. Curves were construct-
ed from the calibration of the Ester-
line Angus recording tape with the
M-58 Field Strength Meter. The
linear height gain factor, the peak
to average factor for the M-58, and
the conversion factor of the micro-
volts received at the antenna ter-
minals to microvolts per meter were
then applied to give the final micro-
volt per meter readings shown on
the charts.

Topographical maps were used to
find the airline distance from each
sector midpoint to the WTTG trans-

mitter. The mean elevation of each
sector was obtained from the map
and plotted on the charts.

Fig. 3 is a sample copy of a sec~
tor of an original tape recording. On
this sector were recorded a check
point, the M-58 scale factors, the
mileage, the date and the time at
which the vehicle passed the check
point. This is the 31-32 mile sector
cn Radial G.

Sample Computations

In order to obtain a suitable con-
version factor from ma. on the re-
cording tape to microvolts per
meter at a height of 30 ft., the fol-
lowing procedusre was followed. The
ma. readings were converted into
microvolts at the receiver terminals.
At several locations, where a mini-
mum amount of reflection was ex-
perienced, the field strength was
obtained by measuring the voltage
received on a standard dipole and
dividing this value by ./x (the ef-
fective length of a half wave di-
pole). In each case the field strength
was then compared to the voltage
measured on the omni-directional
antenna. The average ratio thus ob-
tained was: E = 1.09 e where;:
2 = Field Strength in Microvolts
per meter; e = Voltage received at
receiver terminals.

As has been reported previously.
the relationship between voltages
measured on the M-58 and RMS
sync peak voltages entails the use
of a 1.33 factor.

A factor of 2.5 was employed to
convert from the twelve foot height
at which the measurements were
made to the thirty foot height on
which the theoretical curves are
based.

The final conversion factor was,
therefore, obtained as follows:

I (p,30) = 1.09 x 133 % 2.5 X e
= 3.64 e; £ (p,30) = Field Strength

oF 020% o0 4 Q (90 1940 @ B ey O
27 PP PP P P POLLRPP Lo g\ PoP o
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of sync peaks at 30 feet in micro-
volts per meter; e = Voltage at re-
ceiver terminals in microvolts.

As an example the mean field
strength of the sample portion of
recording tape, 31-32 miles on Ra-
dial G, was found as follows:

The air line distance to the sector
midpoint was 31.5 miles and the
mean tape reading for this sector
0.37 ma. From the M-58 vs. Ester-
line Angus tape calibration and the
% 10 attenuation factor of the meter,
it was found that 320 pv cxisted
at the receiver terminals. The final
field strength for this sector was
therefore:

320 x 3.64 = 1170 2v/m

Ay tactor field strength

The data were analyzed as fol-
lows. The one-mile sections of the
recorder tapes taken on the 8 radi-
als between 6 and 7 miles {rom the
transmitter were divided into very
small sub-sections (approximately
75 points for each one-mile sector).
The field strength was then read for
each of the approximately 600
points (for 8 radials) located at a

a

£ IN [ [ T

li' 50 N N Ad Hoe Gorrected

T 75 ‘\ Theoretical Field Strength

> 70 : M
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S s0l— WTTG Meosured e B

€ . Field Strangth \‘L Sl
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Fig. 5. Comparison of Ad Hoc theoretical
curve and measured WTITG field strength

-

distance of 6 to 7 miles from the
transmitter. These measurements
were converted to db’s above 1
microvolt per meter and plotted on
arithmetic probability paper. This
same procedure was carried out for
9 other representative distances
from the transmitter, the farthest
being 39-40 miles. Also from the
data, the mean value and the stand-
ard deviation were computed for
each distance. The straight line
shown on each of the distribution
graphs represented a normal distri-
bution having the mean value and
standard deviation computed from
the data taken at that distance. Ex-
amination of these charts indicated
that the distribution approximates
normal. Figs. 5 and 6 show the
median value versus distance from
the transmitter and standard devi-
ation versus distance from the
transmitter respectively. The dashed
curve on the first of these two
graphs is the theoretical smooth
earth curve as corrected in accord-
ance with the Ad Hoc report. Exam-
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Fig. 6. Standard theoretical Ad Hoc deviation
compared with measured ficld strength

ination of this graph indicates that
the measured median values vary
from 5-7 db below this theoretical
value.

Final Graph

The final graph showing the
standard deviation as a function of
distance indicates a systematic de-
crease in this parameter with in-
creasing distance from the trans-
mitter. Principally because of lack
of evidenece to the contrary, the Ad
Hoc Committee was forced to as-
sume that no such systematic vari-
ation existed. The horizontal dashed
line on this curve shows the stand-
ard deviation as predicted in the
Ad Hoc report. The fact that all
points lie beiow this predicted value
may be due ‘to the relative flatness
of the terrain in the Washington
vicinity, but it seems guite probable
that the decrease with distance is
signifieant and possibly warrants
consideration in the studv of inter-
ference problems.

The planimeter method of analy-
sis employed for Fig. 2 yielded the
mean or average value of field
strength in in wv/m for each sector.
This is the value plotted on the
chart, Fig. 2. In the case of Fig. 4,
however, the individual readings
were converted to decibels above
one wv/m. As was shown in the
Ad Hoc report, the spatial distri-
bution, when the field strengths are
expressed in decibels, is approxi-
mately normal. In such a distribu-
tion, the mean (average) value and
the median (that value exceeded by
half the measurements) are the
same. Consequently the 50¢% values
shown on the charts in Fig. 4 are
the median values of fleld strength
at the several distances. An idea of
the relationship existing between
the mean value and the median
value may be obtained by compar-
ing Fig. 2 with the final curve of
Fig. 6. The mean deviation of the
entire data from the theoretical
value was —4.1 db. Although the
complete data were not analyzed
for Fig. 4, the sample was very
large and there is no reason to be-
lieve that a larger sample would
affect the results perceptibly. As
shown the median values differ
from the theoretical by -5 to —7
db. Thus the median 1s somewhat
smaller than the mean value. This
is to be expected since the logarithm
of the average is always equal to or
greater than the average of the
logarithms.

{Continued on page T0)

NBC Installs Rear Projection Process Screen

The National Broadcasting Company
has installed a new rear projection
process screen eguipment in its New
York studios. Previously the use of
movies for background projection on
television stages was [{raught with
difficulties. Filim normally runs at 24
frames per second, and television has
a frame rate of 30 frames. Thus stand-
ard movie projectors had to be speed-
ed up to prevent the formation of
shutter bar lines on the television
screen. It also necessitated the making
ot special 30 frame per second film so
that the increased speed would not
result in abnormally fast action on
the screen and precluded the use of
library stock footage.

The new equipment utilizes a 16mm
Holmes Projector Co. movement spe-
cially made for 3-2 projection, i.e. the
normal television film projection se-
guence, in which one frame is exposed
three times and the next twice. This
converts the film 24 frame speed to 30
for TV scanning. A picture as large as
9 by 12 feet can be obtained from the
equipment using a 30 amp. arc lamp
with a throw of about 18 feet, and

www americanradiohistorv com

smaller ones can be produced by using
a 2000 watls incandescent light source.

The superior results obtained by this
equipment are due in no small part to
the Trans Lux screen. This is a screen
specially produced for rear projection
where there is a large amount of
“spill” light, or high ambient lighting.
The screen is made of plastic and
somewhat directional within an arc of
about 45 each side of the normal to
the screen. This of course results in a
light gain which improves screen
lighting and contrast, however, a high-
lv directional screen cannot be used
since camera shot angles are not fixed,
and it might be necessary to shoot
from a very wide angle with conse-
quent loss of light.

The screen is tinted, and in fact is
somewhat black in appearance. This
is the feature which increases its re-
sistance to spill ambient light and of
course improves contrast considerably.
Operation is similar to the black
screen kinescopes in which dark pic-
ture areas remain black, and only the
parts where highlights appear are
illuminated.
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IRE Convention and

Four-day gathering, schedufed for March 6-9,

COMMUNICATIONS PAPERS

MONDAY, MARCH §

Sympasium: Industrial Design

“Evelution and Growth of Industrial Design-
i\r_tg"*John Vasgsos, Designer, New TYork,
N,Y.

“Procedure in Industrial Designing —Clyde
Peterson, Westinghouse Electric Corpora-
tion, Sunbury, Pa.

“Cost Reduction DPossibilities in [ndustrial
Design™—W,. B. Donnelly, General Elec-
tric Company, Syracuse, N. Y.

“Sales Attitude Towards Indusirial Design''—
B. P. Toal, Northk American Philips Com-
pany, New York., N. Y.

Applications of Semi-Canductors

“Iransistor Trigger Circuils” — Hevhert J,
Relch and Peler M. Schulteiss, Yale Uni-
versity, New Haven, Conn.

“Maihematical Theory and Applicalions of
8ilicon Crystals for Mixing and Har-
monic Generation at AMicrowave Frequen-
cies”—P. D. Strum, J. W, Kearney, and
J. C. Greene. Airborne Instruments Lab-
oratory, Afineola, L. 1.. N. Y

“Considerations in Low N IFigure Aliero-
wave Receiver Design —2>M. T. leben-
baum and T, D. Strum, Aivborne Instru-
ments Laloratory, Mineola, I. I, N. Y.

Systems |-—Communication Theory

"Re]n:esenlulinns of 8peech Sounds and Some
of their Statistical Propertles'—$ze-1Tou
Chang, George E. Phil and Martin W.
Lissigmann, Northeasltern University, Bos-
ton, Mass,

“Speech  Transmission Through TRestricted
Bandwidth Channels—23, J, DiToro, W.
Graham, and 8. Schreiner. Federal Tele-

communjcation Laboratories, Inc., Nut-
ley, N, J.
“Application of Communication Theory to

Periodic Radie Systems' '—M, Leifer and
N. Marchand, Sylvania BElectric Produets
Tnec., Bayside, L. [, N. Y.

Some  Aspeets of Data Transmission over
Narrow Dand Commmunication Cireuits —
AMillard M. Brenner, Signal Corps Lngi-
11fer}ng Laboratories, [Fort AMonmeuth,

“The Staiistical Propertics of Noise Applied
to  Radar Range Performance '—S. M.
Kaplan and R. W. McTFall, General Elec-
Lric Co., Scheneetady, N, Y.

Quality Control

‘"Accelerated Lile-Testing of Vacuum Tubes’
-——Jerome Rothstein, Signal Corps Engi-
neering Laboratories, Fort Monmouth,
N. J.

“Statistical Evaluation of Life Expectancy of
Vacuumi Tubes Designed [for Long-Lile
Operation”—Eleanor M, McElwee, Sylva-
nia Electric Products Inc.,, Kew Gardens,
L. I, . Y.

‘Application of

Statistica to Acceptance
Specifications”—B. Koslow, Allen B. Du-
Mont ‘Laborateries, Inc., Clifton, N. J.

“Statistical Metheds in Research and De-
velopment”—IL. Lulzker, Du-

Allen 13,

Mont Laboratories. 1ne,. Passaic. PN

“‘Statistical Engineering of Tolerances” -
Eugene D. Goddess, BSyvlvania Electric
Products Inec., Boston, 3\lass.

TUESDAY, MARCH 7

Symposium: Engineering for Quality in TV

“Top Management Fvaluates Qualily in
Terms of Sound Engineering '—Allen B.
DuMont, Allen B. DulMont Lahoratories,
Ine., Passaic, N. .

“Btatistics—A New Tool for Lhe Planning
and Analysis of Laboratoery Igxperiments™

Enoch B. Ferrell, Bell Telephone Lab-

oratories, Inc.,, New TYork, N. Y,

30

UEpectfication for Qualily of the Visual Out-

put of Piclure Tube Screens’—A. L.
Alarvtin, Sylvania ISlecoric Produels Inc.,
Bayside. L. T., N Y

“The Tmportance of 1ractical Design  and
Specifivations  for  Effective  Production
and High Quality”’—J. Manuele, Westing-
house 1leciriec Corporation, REast Pitts-
burgh, Pa.

Antennas |
“Waveguide Applications of Aviificial Metal-

lic Dielectri W. k. Kock. Bell Tele-
Labarilor ies, Murray  Hill

pvhone Inc.,
N,

“The Effccets of Anisotropy in a Three-Dimen-

sional  Array of Conducting Dises.” —
Gerald Estrin, University of Wisconsin,
Magison, Wis.

A Study of Single-Surlace Corrugated
Gurdes " Waller HoUnan, Ay Worce Re-
search  Laborataries. Cambridae,  Alass.

“A Study 1f the Current Distribution on the

Helix."—James A. Marsh, Qhio State Uni-
versity. Coluinbus, Ohio.

“Diffracted HBeams in Metal Lenses.”’—Albert
). Heins, Curnege Institute ol Technol-
ogy, Pittsburgh, Pa.

|l—Tronsmission Systems & Relays

+Signal Corps High-Frequency Radio Come-
munication Researeh and Development.”—

Systems

John Hessel and H. I". Meyer, Signal
Corps Engineering  TLaboratories, TFort
Monmouth,

“Military Single &ideband Equipment Devel-
opment.”’—IR. A, Kulinyi, Signal Corps En-
gineering Laboratories, Fort Monmouth,
N.J

“Radio Relay Dcsign Data 60 to 600 Me." —
R. Guenthosr, Signal Corjys Engineering
Laboratories. Fort Monmouth, N, J,

“AMultiplex Microwave Radio Relay.”—D. D,
Grieg and A. M. Levine, Federal Telecom-
munication Laboratories, Inc., NWutley,
NoT.

“Crosg Talk in Prequency and Phage-Modu-
lated Radio Relays Used in Cenjunction
with  AMulti-channel Telephony Equip-
ment.”’-——8Saul Fast, Signal Corps Engineer-
ing Laboratories, Fort Monmouth, N.

Measurements

“Oscillographic Presentation of Time Delay
and Distortion in Froad-BRand 1M Sys-
iems.”—A. R. Vallarino, Federal Telecom-
communication Laboratories, Inc., Nutley,
N,

“"Rockels Range Instrumentation.”—BE. R. To-
poreclk and F. M. Ashbrook, U. 8, Nawveal
Ordnance Test Station, Inyokern. Calif,

“New Test Equipment for the UHF Television
Band”'—John Ibert and H. A, Ilinke,
Polyvtechnic Research and Development
Company, Inc., Brooklyn, N, Y.

“Tirect Reading Phasemeter’—L. H, O'Neill
and J. L. West, Columbia University, New
Yorlk. N, T.

"Measuring Procedure [or Radiolcletype Con-
verters”’—H. . Hawkins, Signal Corps
Engineering Laboratorics, Fort Monmouth,
N. T

Television |—Transmission Systems

“5 Kw Visual and 2.3 Kw Aural Television
Ampliliers’—P, Breen, Allen fi, Dullont
Laboratories, Inc., Passgaiec, N. J.

“Design Considerations in TV Transmitters''—
L. Pollack, E. Bradburd and I. Krause,
Federal Telecommunication Laboratories,
lne., Nutley, N, J,

"Widecband RIF Problems in TV Transmitters'’
—E. EBradburd and L. Pollack, Federal
Telecominuni¢ation Laboratories, Inc.,
Nutley. N, J

‘““The Vidicon—A New Photoconductive Tele-
vigion Pickup Tube”—P. K, Weimer, 8.
V. TForgue, and R. R. Goodrich, RCA
Laboratovies, Princeton, N. J.

“Industrial Television S8ystem"”"—R, C. Webb
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and J. M., DBMorgan, RCA Laboratories,

Princeton. N. J.

Passive Circuits—Filter Circuits & Variable

Networks

“Trequency Aualysis of Variable Networks'”
— Lot A, Zadeh, Columbia TUniversily,
New York, N. Y.

“Distortion Bandpass Congiderations in An-
gular Alodulation Systems'-—Albert A,
Gertach, Illinois Institute of Technology,
Chicago, Illinois.

“Concerning the Lowest Possible Unleaded
@Q’'s Which Can Be Used in Multiple Res-
onant Circuit Tilters”’—lilton Dishal,
Federal Telecommunication Laboratories,
Nutley., N. J.

“JFunable Microwave Waveguide Filters' —W.
Sichalk and H. Augenblick, Federal Tele-
communication Laboratories. Nutley, N, J.

“Tilters for Television Interfierence”—A, M,
Saybold, Radio
Harrison, N. T,

Corporation of America,

Antennas 1l

“On the Relailon Between the Geometry and
the Impedance Characterig.ic of Typical
Radiating Systems’—T. H. Crowley and
V. KL Rumsey, Ohio State University,
Columbus, Ohio.

A Method for Studying the Response of
Loops to the Tlectromagnetic Fleld”"—
TReverley C. Dunu., Jr.,, Harvard Univer-
sity, Cambridge, Mass.

“Aeasurement of the Radiatlon Efficiency of
Blliptically and Linearly Polarized An-
tennas”—Jahn Rowen, Ohio State Univer-
sity, Columbus, (hio.

“Broad DBand Unidirectional Antenna 50 (o
170—Mces'—V. J. Colaguori and R. Guen-
ther, Signal Corps Engineering Labora-
tories, Fort Monmouth, N. J.

“Antenna Svstem [or Very High Frequency
Radio Ranges and Tirection Finding '—I".

7. Lundberg and 1%, X. Bucher, TFederal
Teleccommunication Laboratories, Nutley,
N. J.

Systems 1ll—Modulation Systems & Band-

Width Requirements

“Product Phase Modulation and Demodula-
tion”'—D. B, Harris and D. C. MecCovy,
Callins Rario Co., Cedar Rawnids, [owa.

“Some Novel Methods for the Generation of
PCXM"—N. R. Castellini, D. L. Jacoby and
3. KKeigher. 8ignal Corps Engineering
Laboeratorics, Fort Manmouth, N. J.

“A 1ligh-Capacity Matrix-Commutated Radlo
Telemetering System'—J, P. Chisholm, E.
F. Buckley, and G. W. Farnell, Massa-
chiusetts Institute of Technology, Cam-
bridge, Mass.

“Techniques for Cloger Channel Spacing at
VHF and Higher IFreguencies’—Charles

I*. ¥Mobbs and Walton B. Bilshop, Air
Torce Research Laboratories, Cambridge,
Mass.

Symposium: Televisian

“A round-table discussion will be held ou
current television developments, including
the following tentative subjects”

“a, UHF Allocations’-—J. D. Reid, Crosley
Division of Aveo DManufacturing Corp.,
Cincinnati, Ohio

“b. Black and White versus Coloer”’—T. T.
Goldsmith, Jr., Allen B. DuMont Labora-
tories, Inc., Clifton, N. J.

*c. Color in General”—D. B. Judd, Natienal
Bureau of Standards, Washington, D. C.

“d. The RCA Color System''—E, W. Engs-
trom, RCA Laboratories, Princeton, N. J.

“e. The CBS Color System' ' —P. C. Gold-
mark, <Columbia Broadcasting System,
New York, N. Y.

“f. The CTI Color System'—D. K. Lippin-
cott, Caler Television Inc., San Francisco,
Calif.

“g. Compromises Ne¢essary for a Color
Syvstem to Fit a 6 M¢ Band”'—A. G, Jen-
sen, Bell Telephone Laboratories, lInc.,
Murray Hill, N. J.

WEDNESDAY, MARCH 8

Television HI—UHF & Color TV
“A 1 kw UHT Television Transmitter'—T. M.

Gluyas, Radic Corporation of Amerlea,
Camden, N, J.
TELE-TECH °* March, 1950
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Radio Engineering Show

will include presentation of

Transmitting
Corpera-

UHF Televigion
Antenna . 0. Fiet. Radio
tion of America, Camden, N. .

“Design of a Hybrid Ring Diplexer for Tltra -
High-Frequency Television Use'—W. II.
Sayver and J. M. DebBell, Jr., Allen B. Du-
Mont Laboralories, Inc.,, Passaic, N. J.

“Construction and Operation of an DExperi-

YA Yuper-gain

niental UH¥ Television Station--Ray-
mond F. Guy and Frederick W. &mith,
Broadcasting Co., YXew York,

Nalional
N.OY.
Tlectre-Optlical Filters for

Color Television”

—Victor A. Babirs and TI. Frank Hic
Jr..  Rensselaer Tolyviechnice IU\[I[\I[E‘,
Troy, N. Y.

Electron Tubes [—Theory & Design

"Monoformer’—A. (. Munsticr, T'hiilea Corp.,
Philadelphia, Pa.

“A New Type of Frequency Control ‘I'ube”—

1. Slinkman, Sylvania Electric Prod-

ucts Inc., Emporium, Pa.

“MIT  Electrostatie Storage Tube ' —S.  T1.
Dodd, H. Klemperer. and P. Youts, AMass-
achusetts Institute of Tecbnology, Cam-

bridge, Mass.

“Terformance and
Current  Traveling-\Wave
Limiter’-—L. W. Field,
versity, Stanford, Calif,

‘An Experimental Election Tube Using Space-
Charge Deflection of ihe Eleciron RBeam’
—J. T Wallmark, RCA  Laboratories.
Frinceton, N. T.

A Transverse
Awmplifier and
Stanford Uni-

Analysis of

Active Circuits |—Amplifiers

“The Analysis and Design ol
Dixtributed Amplifier”—V, (.
' P. Tung, University of
Madigon, Wis.

Investigation of the 400-Megacycle
Amplifier Terformance of lhe Type SN-
973R Subminiaiure RTF Penlode —Norman
B. Ritchey, Sylvania Ele(‘nw I’roducts,
Ine., Kew Cardeu< L. 1.

A Band-TPass
Rideour and
Wisconsin,

“An

“An  Extension to Stagger-Tuned Amp]iﬁer
Design”—Joseph M. Petrit, Stanforgd
University, Stanford. Calif.

“Ullra-High Gain Direct-Coupled Amplifier
Circuits”"—W, K. Volkers. (Consulting

Ilngineer. Scheneelady, N. Y.
“Analysis and Design of Self Saturable Mag-

netic Amplifiers”"—S. (fohen.
scope Co., Greal Neck, 1. I..

Aperry Gyro-
N, Y.

“Terformance

169 papers

Symposium: Basic Circuit Elements
and Measurement aof Capacitors’

—H. T. Wilhelm, Bell Telephone Labora-
ore Inc., Murray Hill, NX. J.
“Behaviour of Resistors at High Frequencies™
—-. R. Arthur, H. L. Krauss, and P. F.
Crdung, Yale TUniversity, New Haven,
Conn.
S, I Cchurelh, Eell Telephone Laboralories,
Murrvay Hill,
“Inductors, Their Caleulation and J.osses ' —

Robert F. Ficld, General Radio Co., Cam
bridge. Mass.

“rangfornier Terformance
—-Roeuben lee, Westinghouse
Corporation, 13altimore, Md.

anead Measurements'
Electric

Television 1ll—Receivers

“Use of Miniature Pentode RC
vision Intermediate-I7 requan
—\W. E. Rabeock, Radio Corpora
Anerica, Hmnson, N.OJ.

“Noise Suicide Circuit’—£farold E. Beste ang

ation of

George Ib. Hulst, Allen B. DudMont Iab-
oratoriex, Inc., Pasgaic, N. J.

“Quality Raling of Television Tinages"--P.
AMertz, A, D. Powler. and H, N. Chrisio-
pher, Bell Telephone Laboratories, Inc.,
New York, N. Y.

“Television Image Reproduction by TUse of

Principles’” —ALL AL
Prince, CGeorgia In-
Allanla, Ga.

Velocily-Medulation
Honnell and M. D.
slilute of Technology
“Tesign of Printed-Cireunit Television Tuner”
—-D. Mackey and 2. J, Sass, Radio Cor-
poration of America, Camden. N. ],

Active Circuits 1l—General

Medulation Interference’ —I. .
Massachuxselts Instilute ot
Cambridge, Mass
Amplitude Modulation Rejec-

CFrequency
Arguimbau,
Technology,
“'The Theory of

tion in (ke Ralio Delector'’-——t3. D. Lough-
lin. Hazeltine Electronics Corp., Litile
Neclk, L. I, N. X.

Conver-
CGrund,
Gar-

ImmO\erl AMethod of Frequency
sion”—Yernon H. Aske and .
Sylvania Klectric Products Inc., Kew
dens, Lo I, N Y.

“Common Frequency

AN

Carrier-Shift Radioiele~

{vpe Converter”’—R. R. Turner. Signal
Corps IEngineering Lahuvralories, Fort
Monmouth, N. T,

Simple  Crystal  Diseriminator Cor M

Streetmap of Midtown Manhatian shows points of maijor interesi to IRE Convention visitors
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Raymond Guy, President of IRE. 1950

Oscillator Stabilizalion”—I. Ruston., Allen
B. Du Mont TLabs., Inc., Passaic, N. J.

Electron Tubes I1—Theory & Design

A New 'Soft Btruciure” for Rugged Recceiving
Tubes to Improve Resistance to Shock
and Eleetron Emission’'—George W
Baker, Iip Electronics Corp., New York,
N. Y.

“Hyadrvostalic Pressure in an Bleclron CGas:
1ts Application to Eleetron RBeam-Ilec-

Wave Interaclion”—PF. Par-
Goldsiein, Federal Telecom-
Laboratories, Inc., Nulley,

snelic
zen aml L.
munications

N. .
“High Vallage Regulation by Mceans  of
gmon'l Discharge Between Coaxial Cyl-
S W, Lichtman, Naval Research
Washington, D.
“Thyratren Grid Emission and
Grid Thyratron''—I. Malter and M. R.
Boyd, RUCA Laboratories, Princeton, N. J.
“High-Intensily Pulse Distribution  Tube'—
. M. 4. Toulon. <¢Consulting Enginecr,
Neuilly-on-the-Seine, Franee,

r,he Trigger-

Tronsmission & Antennas

“Surface-Wave Transmission Lines'—G. Gou-
bau, Signal (orps Engineering Labora-
tories, Fort Monmouth, X, J.

“TPrequency-Modulation Dislortion in  Linear

Svstems Having Small Sinusoidal Irregu-
larities in "Transfer Characleristics, with
application to Lossleas Waveguides”—
. Assadourian, Federal Telecommunica-
tion Laboratories, Inc., Nutley, N, J.

“The Representation, Aeasarements and Cal-
culation of Equivalent Circuits for Slots
in Reclangular Wave guide”—J. Rlass, L.
Feisen, H. Kurss, N, Marcuvilz, and A.
AL Oliner, Trolyvtechnic Institute of
Llirooklyn. Bloul\l\n. N. Y.

“Dielectric Tube Antenna”—R. E. Beam
and DD, . Harman, Northwestern Uni-
versilty, Kvanston. IlL

“Measurement of (urrent and Charge Distri-

hutions  on Antennas and Open-Wire
Lines"—D. J. Angelakos, Harvard Uni-

versity, Muss,

THURSDAY, MARCH 9

Audio—Transducer Design

“Sound System Design for Reverberant aAudi-
toriums’'—IL. L. Beranek, W. II. Radford,
and J. B, Wiesuer, Massachusetts Insti-
tute of Technology, Cambridge, Masa.

“High-Effiicieney I.oudspeakers for Persconal
Radio Receivers”—H, F. Olson, J. (.,
Bleazey, J. Preston, and R. A. Hackley,
RCA Laboratories, Prmceton. N.

“A Review of Direct Radiator Loudspeahers
—F.  H. Slaymaker, Stromberg-Carlson
Co., Rochester, N. T,

“Loudspeaker Housings —Willard F. Meeker,
Stromberg-Carlsen Co., Rochester, N. Y.

“A  Miniature Condenser Type Microphone”—
John I{. Hilliard. Allec Lansing Corpora-
tion, Hollywood, Calif.

Cambridge,

I1l—Power Tubes

Power Tulsed
E. L. Ginzton,
Stanford Uni-

Electron Tubes

“Development of 10 cm High
Klystron”—M. Chodorow,
1. Neilsen, and S. Sonkin,
versity, Stanford, Calif.

(Continued on page 70)
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IRE Convention Exhibits

Previews and descriptions of new components, units, and parts that

Inductor Alternator

The Coorter indoctor alternator provides 400
to 800 cps ac power up ko 190 walts capacity
from de baitery supply.

With flter, this new

maodel  measures

leng. 4% in. o
diameigr aml is i

high. Weight is 2t

Ny oac Sll]} rings or brushes @re neces-
hecause ae is obtained on inductor prin-
’ic HOe Yorar use No permanent mag-
thus insuring maximum ouwtput in stray

fiehls. — (arter Motor (Co., 264k North

Maplewood Ave., Chicage 15, ITH. — TRLL-
TECH

Relays

The lotier o trumifield  plate cirenit re-

include moldead
solder terminals

Itys have heen redexigned to
bakelite coil bobbins with

an thie coil periphery. This provides breal-

down insulaiion ap to Zati v, RME and ihe
added =pace 1 the bLobhin ailow windir

up ta 40,000 ohms. The L S8 require
only dnomilliwatos ror reliable operation and
ihe G oailver contac are rated at 5 oamps,

Tor either rivet or
er & DBrumfield, Inc,
3-TTHCH

The reluay base is
=Crew  Inounling,
Princeton, Ind.

UHF Sweep Frequency Oscillator
Type 901 UHT sweep fréegquency oscillator
has been desizned  spectfcilly Tor coverage
of the new televigion Dband. Qher instro-

i S

# i e

ments will inelude a wuniversal

on display
power bridge and hroadband microwave sig-

nal generators, in addition to operating Lest
benches (n wvarious wavegulde sizes.—DPoly-
techinic Kesearch & Development Co., 202

THlary St., Brogklyn 1, N, Y.—TELE-TECH

32

Miniature Potentiometers Pulse Generaior

High precision miniature potentiometers Model 212A general purpose pulss genera-
have been developed (% in. in diamecter and tor has Yeen designed lor tesiing “last’” c¢ir-
% in. in depth), which include all of the cuits, as well as checking other generators.

o K o o . -t circuits, and peank-measuring equipment.
it Ly A i It has a fast pulse rise and Jdecay time (0.02
H T o oy SRR £ * wsec.), high power (50 waits) pulse, and a
) J : condinuously variahle pulse length, 0.07 to

Ffeatures of nrecision polentiomelers of vegu-
lar dimensions aml are available inor nee

ringes of 100 1y Lpug ohm vooal 10 usee. A low internal jmpedance of 50 ohms
lotal  resisluance may as close or less insures a puise shape virtvally in-
s =l%, and lineari £0.8¢9% of total dependent of load. This low impedance also
vogistunce  reguired.  f polentiomelers malies it possible o daliver accurate pulses
may be ganged together with adjusting clamp at some distance from the instrument, if
ring to permit individua! phasing.—Tech- rabsinission  lines are properly  terminated.
nology Instrument Corp., 1058 Maln St., Wal- The instrument has a repetition rate con-

Mass,—TRLTE-THKCH tinuously variahle rrom &0 r1a 5,000 pulses
per sec¢,, and pulse rate can he controlled
internally or [rom an external synchronizing
source. Continuously wvariable synchronization

arrestor pulses are available gither in advance or fol-

lowing the main pnlse.—IHewlett-Packard Co..

tham 54,

Lightning Arrestor
Model ATIOS wwin lend lighining
i a gpeciad design for accommaodaling heavy

swin tead and tubular (win lead (ransmiss.on 305 Page Mill Round, Palo  Alte,  Calif.
TELT-TECTI
Events Unit-Time Meter
The combination of an elecirunic counter

and an aceuraie lime hase has produced an
instrument which autemalically measures

lines, Al requirenients of Uoderwriters' Tab-

aratories, Nationa) Board of Fire Underwrit-
crsand  National Elzctyic Cade, for putdoov
antenna anstallations are mel, No wire strip-
ping or scraping is Necessary, A heavy-duty
wionnting strap is ivebnded wo wermic direet
alttachment 1o na when renuired.  Jris-
charge contacts e sealed in rare gas {ubes

Lo dissipate static cliarges. Glazed poveelain
construeti i ture and humidily
g-l‘mn,_, s ulaeturing (in._ 'ln(-.,“.lill)l lhe number of events occurring  during  a
Nivteenth e rooklyn 4, N, Y. —TELI- specific time interval and presents the resuli
Tl in direct reading numeriexl form. Known
ns model 334 Lvents-IPer-Unit-Time IMeler, it
has a raunge aof zZero Lo 100000 évents per sec.
Power Sllppll L . These events may be any phyrsical. oplical,
A Jow o 21 supply providing a vari- or electrical occurrence that cun be (rans-
atle plate iy \-ol_mge .'m.l_ Kknown lated into chang vollages. The unil con-
as the -hp-model A, provides variable de sists of an jnput cireuit, an electronic gale

opened and closed by cryslal-con-
amd 1 series of eleclrunic

panels of the &

whieh is
(rolled time hase.
counters. The ilHuninated
decimal counting  units are resd Airectly in
events-per-unit-iime.—Berkeley Scientifie Co..
sixth & Nevin Ave,, Richmond, Calif—TECLE-
TECTL

Medium—mMu Double Triode
Having electrical characteristics very shni-
lar Lo the popular minjature type 12407, the

CIK5873 medium-mu  donble Lriode may be
used in most 12ATU7 applications without
changing cireutt values, providing the op-
erating comditions are within the CK&5873
veltages from 0 to 300 v. at 200 ma., with design ratings. Utilizing an $-pin subminia-
0.59% regulation. It also makes available ture butten Dbase, the CE3873, with a maxi-
0 to I®0 v. for bias use, pilus 10 amps. ac mum length of 1.5 in. and a maximum diam-

cter of 0.400 in., lends itself to compact and
light weight equipmenl design.—Raytheon
Manufneturing Co., Newton, Ma — TELIL-
TECH

at 6.3 v. Meters are provided to monitor
vultages and currents, Lisl, $259, f.0.b. Palo
Alto.—Hewlett-FPackard Co., 3%5 Page Mill

Road, TI"ale Alte, Calit.—TELE-TECH

TELE-TECH *+¢ WMarch., 1950
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Herald New Equipment

manufacturers will present to the industry for the first time

High Power Triode

The ML-254, a compact, shper-power widoer
and atr contel Lrinde For operalionn up
to yie AT AN o lelevisinm,  ig

wilh al o flyment, zrid,  and
waking oadenlly suined Lo cavity-
Ly pe clre 5.0 AL eleetvodes yaonne dirscr ]y
from heavy cupper evhinders, resnlling in o
slructure which is Tar superior, eleewcically
walvr-
1nhe Je diametey
give sirengilv oand Iy
excessive lewning atb elecivode ©
——Machlett  Taboratories,  Jne.  Spr
Conn—TELE-T15C71

provided
plate s

and s mecluonically, to eonventionad
coonled eleclron |

senls

Lnrge
incrensed

Broadcast Transmitters

Featuring s completely new inhe eolinple
mient psedl Tor e ftesl Cirne i 00 Lo 100 Rw
broadeast deansmitiervs, Lhe (305070 and 0.

0B cormmercial brawicost  ratsmitbers Ppro-
vide  more  salisfrotonry service  frolo ehe
standpoinl of noige and distertion as well as
A generons reduction i tuabe arml operation
vests, Appropriate directional phasing saquip-
ment iy supplicd as an adjanc Mdditionnl
leatlures include diaphraDm type v conoal
1w power amplifier aml modulator iubes: o
new and more exlensive supervisory conirsl
syslem, complete dead I'vont aperalion allow-
ing copntrol of all maicer aod mijnor cirguils
withow  aceentusting  door  interlock anid

cublele  Jesign permitting adding addilional
cubiclos required.—Gates Radie Co., Quhi-
ey, I TAS-TICH

Cathode Ray Oscillographs

Model 0603 s mediwn-prieend, I0-ACY ns-
cillagraph intended promarvily for quanticative
aud quelilanve mvestigation of signals cone
l#ining high frequency componen Displays
o the tvpe 3203 empliasize such leatures as
tive excellend response characienistics of 1he
[N wertical amplifier vertical cefection
faelor of 0.1 v./in., with 2% in. ol undistorterd
dellection; driven and recurvent swoeeps. cuon-
rinueusly variable in durvalion [ram 001 see.
o 5 u§ec ;) sweep expansion: a bhuilt-in sigial
delay dine; and a buili-in veliage catibrator,

Replocing mealel 208-A, the new 2 s a,
high-voltage, 15 MO ozeillograpin.  designed
for the ol high frejuency
=ignals, The bapdwidil of its vertieal amuyli-
fer extends 10 13 MO, and a pulse having a
rise vime of 000 psee, or less will appear at
the ouipur of the amplificr withh o rise 1ime
ul nu myoee than .03 gsec,

A Dbuile-in signal delay line
cient lime to The sweep o 1t before the
signal is o applied o the vertivael Jdeflection
plates, Driven sweeps ure eontinuousiy vari-
able v duration (vnae 000G Lo 2 gaec, aml
CECUTTenr  SWoeepE Mrls continuously vaciahle
in frequency from 100 Lo 200,000 s,

Both N oand Y a¥es on the 304-TL oscillo-
scope ave cauipped with lnghly stable. high-
sain ae and do o anlider wilvh have negli-

detailed  analy

allords saffi-

TELE-TECH + March, 1950

driven
variable

bbb ynieroplhiomics el
dnd s recurrent
S fregneney fron 2oeps o 30 10O are piro-
violed and swoeeps o of o omnceh longer duaration,
down Ao o gees or more are pogsible by
artachiug  capacitance externally ol e X-
snpnt rerminats—Allen 13, Dadont Labora-
tories, Ine.. 1000 Main Ave., Cliftan, N. J.—
PTHLK-TECH

drifl, Tiath

sWeeps,  continuanshy

Microwarve Relay Equipment
Flesibility and rdfie-beaving efliciency are

soymes of a0 recently-develignad micro-
paini-lo-point relay svsiom whiell in-

tha ¥
Wy

multiplosed vadin channe eapiable of
duing and  reeeiving  delephone, aels-
teletype, telemetering and snperyvisory
contrnl 1y OVET 2 Cross-couniry nicro-
wave relay civenitn. The basic syvsiemn will
operals on any one of the 14 channels allo-
cialad  in the BIT3-65 AL barl, Hrandard
sygleins are ol up 1L p 5 and 5 1o 10
cliannel oy fion. A standard  10-channe!
model can  wrapsnt and réeceive up Lo 14
normal vulee cirenits or 100 tebelype cirenils

G 400 rermote Eupervisory cantral funetions
o innumerable combinations ol Lhese, —
Motovela, Ine. 15333 West  Aogusta Blvd.,
Chieago, HL—TELLE-TISCR

Vibrator

Chavacternisties of e new  Nevovos vilos, -
Lo are =neh dhal  aorse s hihized  aned
=tickin points and e clinyinated,

A welded steel box frams supporis all fixed
and meving  partg in place of  the  nsual
il support and  serews holding the ole-

menls ol the  conventional vibeator,  Only
pon-varying  mdiea inselation i N
run-mo s reguived.  Heal genco lony

1 operaiion at 185° [7.—

enowgh to  sustal .
New Bedford, Mass.—TELT-

Aerovox Corp.,
TECH
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Variabie Daia Ploller

A oew rwaedimensionid  vecorder hag been
develyped which Aifrer from recorders
presentiy oo the marker in that it bas Lhe

ahi el one varinhte as oo fManetion of
i varishle rather than ane variable
as o Dunclioa of vime o the rotalion of a

drim Lts siecisaey os /10 of 1% In or-
Qe 1o he alile Lo reabize thig aceuraey  on
Ihe funal Frapl, the graph has to bhe ap-
Proximuctely S0, sguare, 10 is nsernl in
plotiwng  electron  tube  charaereristicyg,  lem-
POrmiure s pressure cintves, 01 any  application
wihrere the Lunciions may he repregentied by
varving e veltuses- -Elecironie  Associates,
Ine.. Tong Branch, N. J. TELE-TICH

witch
slepping swilch
accmmniodates
Tevels, Eacl

Miniaiure Rolary
Type 44 mniatore rotary
Wwoocompnel, lighrweight oaned
from one (o six 10-pont bank

wiper level
sonhiy ven Dby
tevih, provides
Liong (allowed by one
“off o ahe hank®™ for cach wme third
revolntosn of fhe assembly. When wip-
ers ave properly arranzedl e contast banlc
Tevels ean he used independentdy Fne 10-paint
nperilion, or in groups of twoe for 30-point
opelzdionn, ol in grotups of (hree Lo 36-peint
aperation-—Automatic  Elecetrie  Sales  Corp.,
1033 West Vun Buren &t Chicago 7, IU.—
FILTE-TI5C L

Bk Tevel
apl he
dordtelior whee! with
1 com e han k™

ponding

Plastic Insnlated Wire

A new dinned-coaductor, with an ingula-
tion wall af  stabilis vinyl dieleelric, has
heen approved by Underwrilers Laboratories
for §05° , ¢ontinuaus operalion under 00 v,
rating.  Thiz new ligh-heat resislanl Con-
Auctor r slripping. Manufacturer claims

that sulated  wire  inventery problem  iIs
Aolved  cconomically by virtue of the fact
that  consumers of hoolk-np  wire and lead

wire need only tock one 1ype of plastic in-
sulated wire for all purposes,—3William Brand
& Cou., 276 Fourth Ave, New York 10, N. Y.
—TELE-TECH
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IRE EXHIBITS

High Power Triodes

The cathode of recently-designed water and
air-cnoled general purposc oriodcs capable of
delivering inigh power at vhf is a rugged

=

unipotential thorialed tungsten colement. The
ability of thorviated 1w ten  filaments  to
take abuse and oaporate at high rreguencies
has now been extended 10 a umpotential
cathade surtaece. Hoti (ilament within the
evlinder is operated at o potential below
cathode and gsround potential, allowing elec-
(rons from the hot filament 1o hombard and
heat (he unipotential cathnde surrace. Wa-
ter-cooled  type designation is  3W1000043:
wir-coolsd version (illustrated) i= 3X100G0AS.
They carry a maximum plate d pation rat-
ing of 10 kw. The dx150G an extremely
compact UIIF tube which is similar to the
BEimac 4X150A but is capable of perforimance
at higher frequenciss. [t offers unusanl gen-

cral performance at a freguesncy ol 1000 MC
as a CW amplificr, oscillator. or [requency
decubler, and at frecuencies as highh asg 1501
MC in pulse service. Plale, screen, grid and
calhoda are conceniric cytindrical termminals
for low lead nductance ad o sitaplicity of
insertion in coaxial cavilic Litel-Meln

longh, Ine., San Brune, Calit.—-TEI.F TICIT

Capacitor Lead Insulation

The insulation of tlevminals and
adgdition to the recentiv-developed
minal ccnsivuction, rounds oul the

Jeauds., in
stud ter-
advancel

multi-section Dandees or
mpacitors. The aq

design of the PR3
micdgel-can elecirelylic
companying illustration contrasis the con-
ventional dual-section  Dbare-pigtail midget-
can eleclrolytic with Lhe uew Insolaled ters
niinal  insulated-pigeail  Dandee. The insu-
lated pigtail is firmly crimped by the stud
termingl, and an insulating sleeve slips over
the terminal.—Aerovox (orp.. New Bedlord.
Mass.—TELE-TECH

Mobile Generator

Ideal for small niobile
researcn and development projecis. the Car-
ter Multi-Magmoetor incorporates an  Alnicoe
permanent magnet field construction which
reduces its size and weighl and increases
overall efficiency., An impervrant feature of
the new uuil s the fiexibility of input and
output vellage arrangements. Faceilities are
provided for 1, 2, or 2 dc inputs or 1, 2, or 3
de ouwtputs or any combination nol exceeding
4-commutator design. All windings are in-
sulated from each other and the [(rame. Ex-
ceptionally small, measuring 6-in. long (for
2 outputs as shown), the DMulti-Magmotor
has a diameter of 3% in. and welghs ap-

{traesindtleors, o
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(Continued)

proximalely 3 )bs. Inpuis from 5.5 to 115 v,
de can be accominodated. Output veltages as
high as 406 v. ave produced. Frame capacity

is  approximately 50 wartkts conlinuonus, 75
walts intermittent.—Carter Molor Co., 2644
Northh Maplewood Ave, Chicago 47, YI.—

TELE-TECIT

Square Wave Generator

Continuously variable in
ops to 1 MC, 2 105
Provides a signal for

frequency from 25
snuare wave genervator
ting the amplitode

avdd phase response of amplificrs and filters
having pass baonds ol o few eps {0 20 MG

Maximum  current cipabilily s 160 wa Lo
ontput load, When used with the 93 ohm
cutput cable (Furnished with instromoeut) ap-
proximately 15 v, available, List, $395.

7.0.b.
Hawthorne
TECH

Portand.—Tektro
Ilvd..

LTINS,
Ore.—TELE-

Port

VHE Signal Generator

Model 608A vhe signal gencrator (10 1o
500 MC) has a mast oscillalnr power am-
plifier c¢ircuit and a directly calibraled outmut
from 2.1 pv. to 1 v. for measuring gain.
seleclivity, sensitivity ov bmage redjection of
receivers, i-f amplifiers, Lroad baml amplifisrs

or olher vhi uiuipment. “Che  1-v.  oulpurc
ginlo a2 00 ohim load) is nscerud sver (he
entire frequenry range for driving bridges,

www americanradiohistorv com

slotted lines, antennas, fliter networks, ete.
The output cirenit is directly ecalibrated in
volts and dbm for fast reading. No charts
are necessary. -— Hewlett-Packard Co., 395
Page Mill Road, Palo Alto, Callf.—TELE-
TECH

Wire Recorder Converters

. Housed in Lhe same container as the orig-
jmal 110RT153, two new 1wire recorder con-
verters (110WR15A and 110WRI15B) will

operate all types of recorders with the same
results as though the units were connected
to the ae power line. Both converters atre
rated at 115 v. de input, 115 v., av outpul.

sine-wave 60 cps at 150 swatts. The “A'
model is switched manually and the *I3"
model has Phantomswilch and input line
filter.—Cornoll-Dubilier Electric Corp., Seuth

Plainfield, N. J—TELE-TECH

Wide Rand Decade Amplifier

The trype 500-A wide band decade amplifier
has been developed to extend the minlmum
input signal level of the type 320-A phase
mnmeter down te 1 mv, The 320-A phase

metfer Teguires signal input Jevels betwecn
1 and 170 v. and n order to use it at lower
signal levels, it was essential to develop an

amplifier with zero degrees phase shift from
20 1o 100,000 cps. Phage shiit in an amplifier

varies more rapully than gain bat shift s
small in the (ype 500-A over a wide fre-
quency range, so lhe gain of this amplifier

is exceedingly flal over (his freguency range.
Input impedance is appreximately 160 meg-
ohms shunled by 7 pnf, Ountput impedance
is less than 300 ohms and gains of 10, 100,
andd 1,000 give a4 maximum ouniput of 20 v,
IMregquency  respouse is =1 dh from 10 c¢ps
to 100 WC and .5 dh from § cps to 1 MC
on o all galn  positions.—Technology Instru-
ment Corp., 1058 Muin St., YWaltham 54,
Mass. —TELE-TECIH

¥

de Bund Pre-Amplifier
Sansitivity of Tektronix types 511, 511-A

amid 511-A13 cathode ray oscillescopas is in-
creaxedd by the use of the 121 wide band

e

pre-amplifier. “I'lic maximum  gain  eof 180,
plug the combined aftenuaior and gain con-
trols, permit a  sensictivity range from 2.3
myv/em o 23 v./em withour (he use of at-
tenuators on the oscillogeope. A front pancl

power supply “sockel provides dec plate and
heater vollages so  that when both  high
input Impedance and hiegh gain are neces-
sarvy, a eathoda follower or a special pre-
ampliticr stage mounted directly on the sig-
nal source mav conveniently be used, List

f.o.b. Portiand.—Tektronix, Inc¢., 712
5. E. Hawthorne Blvd.,, Portlund, Ore.—
TELE-TECH
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Armed Forces at the IRE Convention

Navy's 15 dynamic exhibits portray technical activities. Air
Force schedules 10-megawatf tube. Equipment for Infegrated
Global Theater and Combat Signal systems major Army target

THE Navy electronics presenta-
tion at the IRE Convention this
yeal' will be entirely dynamic.# Al-
though Navy technical officers and
civilians will be on hand to explain
exhibits to interested visitors, a
battery of Navy teletype page
printers will be spotted about the
exhibits to describe them. As in all
other Navy electronics exhibits,
visitors will be invited to operate
this equipment and obtain results
which will aid them in visualizing
the actual operation of the equip-
ment.

The United States Navy and its
sister service, the United States
Coast Guard, are making available
for. inspection by IRE members,
two vessels in the New York area.
This innovation will enable mem-
bers to see Naval electronics equip-
ment, not only at the show, but also
in its own element, the confines of
a ship.

Teletypewriter “MUX>

Exhibit I—Among the dynamic
electronic exhibits is the latest de-
velopment in Navy teletypewriter
equipment, the AN/FGC-5, elec-
tronic time division multiplex iele-
graph terminal. It comsists of two
sets, a telegraph transmitting group,
and a telegraph receiving group.
The first accepts on-off de start-
stop signals from local transmitting
circuits, converts them to multiplex
signals, and applies these in sequen-
tial order, channel by channel, to
the telegraph circuit. The signals
upon reaching the distant receiving
group are converted to start-stop
signals, and then redistributed in
their original on-off dec form to
the proper receiving stations.

* Three techrical Navy Burecus are parhicipat-
ing in the Institute of Badio Enginsers show:
the Burequ of Ships, lihe Bureau of Ordnance,
and the Bureau of Aeronmcutics. Acling for
the Bureau of Ships are the Bureau o Ships
Eleclronics Divisions, Washington, D. C.; Naval
Research Laboratoery, Anccostia, D, C.; Naval
Underwaier Sound Laboratory, Newr London,
Conneclicul; New York Naoval Shipyard, Brook-
lvn, New York. Aciing for the Bureau of Ord-
nance are the Naval Ordnance Laboratory,
White Ock, Maryland; «nd the Naval Gun
Factory, Washington, D. C. Represenling lhe
Bureou of Aeronautics is the Bursau of Asro-
nautics Electronics Division; Naval Air Develop-
ment, Center, Johnsville, Pennsvlvania; and
the Elecironics Test Division of ihe Naval Air
Test Center, Patuxent, Maryland.

TELE - TECH +* March, 1350

The set is capable of supplying a
maximum of four channels from
any one telegraph circuit at speeds
of either 60 or 75 words/min. Syn-
chronism between the transmitting
and receiving groups is controlled
by a highly accurate crystal con-
trolled oscillator. A number of fea-
tures, desirable for Navy usc, have
been incorporated. Once synchro-
nized, they will remain so from one
to one and one-half hours with the
telegraph circuits disconnected. If
either receiving or transmitting cir-
cuit is broken, there is a visual and
an audible warning signal, and the
fault may be readily traced by
means of oscilloscopes mounted
with both patched into any point
of the circuits.

Telegraplh Test

Exhibit IT — The Navy model
AN/PRM-3 vrecorder, for testing
both telegraph equipment and cir-
cuits, represenis an extremely val-
uable high speed and precise re-
corder and signal generator. Its
precision is such that any differen-
tial in the received and transmitted
signals provides an indication of
the guality of the equipment on
circuit under test. Exhibits I and
II are displayed by the Electronics
Divisions of the Bureau of Ships.

infra-Red

Exhibit IIT — The Infra-Red
Communications exhibit. Research
directed tloward improving light

beam voice and code communica-
tion systems as a supplementary
means of communication to cover
short distances which cannot be

readily detected and interpreted by
the enemy. Light-beam systems are
particularly effective against enemy
detection because (1) their range is
definitely limited to line-of-sight;
(2) they can easily be confined to
narrow beams and directed where

desired; and (3) by means of opti-
cal filters the radiation may be
rendered invisible beyond 300 yards
or so.

The essential elements required
for optical communications consist
of: A transmitter, consisting of a
source of modulated light, an op-
tical reflector for beaming the ra-
diation, an optical flter for remov-
ing visible light as required, a
microphone for voice, a key for
code, an amplifier when reguired
for modulation of the source, and
connection fo power supplies for
operation of the apparatus; and a
receiving system consisting of a

Instrument calibration standerds used by the United States Navy. Equipment for ac instru-
ments is af left, dc at right, and dual ac-dc unit is shown in cenler, The dc unit, TS-683/V.
which calibrales meters from 75 ua to 150 amps full scale in 20 steps and voltage ranges
from 75 millivolts to 1500 volts full sccle in 14 steps, will be shown at the convention

www americanradiohistorv com

33


www.americanradiohistory.com

ARMED FORCES

light-sensitive detector, a reflector
florl increasing the detector sensi-
tivity, an audio amplifier and de-

modulator as required, and head- "

phones for reproducing the original
speech or code. Exhibit III is being
displayed by the United States
Naval Underwater Sound Labora-
tory, New London, Conn.

Magnetic “Orthonal”

Exhibit IV — Presented by the
Bureau of Ordnance is The Mag-
netic Amplifier Gun Detector, of
the Naval Ordnance Laboratory,
which replaces all vacuum tubes and
other delicate parts, with devices
using the new magnetic material,
orthonol, {devised by the Naval Ord-
nance Laboratory) for the amplify-
ing components. Such devices were
used by the German Navy, for as

(Continned)

long as ten years with no altention
or servicing. Intensive research by
the N.O.L. has produced a vastly
improved magnetic material and
these resulting amplifiers. A work-
ing scale model display of a gun
turret firing at a surfacing subma-
rine illustrates one of the many ap-
plications for a magnetic amplifier.
This display should attract atten-
tion in the electronics industry for
this device may well replace elec-
tron tubes in some forms of ampli-
fiers since few if any electron tubes,
ruggedized or not, will withstand
the shock of gunfire for ten years.

Optimum Antenna Feed

Exhibit V (Presented by Naval
Research Laboratory, Anacostia,
D. C.) In this exhibit water rip-
ples are used for the qualitative
and semi-quantitative study of

SIGNAL CORPS

NTERESTING items that have

resulted from the research and
development program of the Signal
Corps today in the Signal Corps
Engineering Lab will be shown in
the Army section of the joint Mili-
tary Services exhibit. This program
falls into the broad phases of tech-
nical development applying the
most recent advances (o limited
peacetime production, and capable
of rapid mass production in an
emergency; and long-range re-

search, proceeding across nine
major fields of electronics and 1is
supporting sciences.

About twenty percent of the pro-
gram is presently applied to overall
research while direct development
ot military end-ilem equipments
and componenils recelves the other
807, of technical effort. A major
targel is cquipment for integrated
Global Theater and Combat sighal
systems providing high-capacity
service, interconnecling echelons
irrespective of geography or speed
of movement.

Ability of equipment to operate under exiremes of temperature is a prime military consid-
given a

eration. Here piezoelectric crystals are

complele check «t 40 below”™
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phase fronis near two-dimensional
models of antenna structures. Elec-
tronically driven probe-vibrators
are used to excite the water sur-
face. Synchronously chopped light
is then directed through the tank
to a ground-glass screen where the
phase front shadow patterns appear
stationary. Using simple equipment,
it is possible to wvisualize rapidly
(or photograph) the changes in
phase-front patterns brought about
by changes in feed point position
and in reflector configuration, as
well as by changes of as much as
several hundred percent in exciting
frequency.

Radar Beacon

Exhibit VI—This Air Navigation
Radar Beacon (the AN/CPN-6)
demonstirates how the pilot of an
aircraft equipped with microwave
radar determines his position by
using his radar to interrogate a
radar beacon on ship or shore. It
also shows how a series of such
position determinations is used to
navigate along any desired route.

When the airborne radar is
switched to BEACON operation, the
pulse width of its transmitted sig-
nals is expanded so that the dis-
criminator of any rvadar beacon
within line-of-sight range will ac-
cept the signal. At the same time,
the discriminator rejects eordinary
short search pulses from other ra-
dars in order to permit maximum
numbers of simultaneous responses
to deliberate interrogations. The
beacon transmits a response, coded
for identification, in synchronism
with the received pulses. This signal
appears on the oscilloscope of the
airborne radar. The relative bear-
ing of the beacon from the aircraft
is determined from radar antenna
position at the time the beacon re-
sponse is received, and completes
the information needed by the pilot
for a “fix". This exhibit is displayed
by the Electronics Divisions of the
Bureau of Ships.

Instrnment Calibration

Exhibit VII-—This exhibit, which
is the dc Standard Instrument
Calibration equipment, the T3-
689/U, is an example of cooperation
between lhe military and civilian
agencies of the Government and
commercial companies. This equip-
ment can calbrate dc meters from
75 microamperes full scale to 150
amperes full scale in 20 steps and
voltage ranges from 75 millivolts
tull scale to 1500 volts full scale
in 14 steps. The rated accuracy is
0.5¢. The equipment will perform
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within its rated accuracy under
conditions of relative humidity from
0 to 75% and under temperatures
from 10° to 45° C. from sea level
to 10,000 feet above sea level.

Sofar

Exhibit VIII—Presented by the
U. 5. Navy Underwater Sound
Laboratory, New London, Connecti-
cut, is the Sofar exhibit, a system
of air sea rescue. This diorama de-
picts one of the interesting elec-
tronics developments which have
peacetime potentialities. We hear
too frequently the report of the loss
of aircraft at sea—without frace.
Many aviators might have been
saved, had they had positive means
of signalling the position of dis-

e —— fianded
w—"’ 2 g, . STATION ¥ uﬁ.«
i i “o. 500 M g

¢ starion 3
1600 M,

: R
STATION |
% 00 {ur,

tress. In Sofar operation, a one-lo-
four pound hydrostatic fused bomb
is dropped. At a certain depth, the
bomb explodes, and the sounds of
the explosion are monitored by
three hydrephone listening posts.
These posts may then determine
an accurate fix immediately.

The special bomb creates a
sound similar to kettle drums, and is
easily identified. Exhibit IX—The
“Fish Talk™ exhibit has recordings
of Sofar sounds and other interest-
ing underwater sounds, such as a
torpedo speeding to its target,
striking it, and the counter-meas-
ures taken by the enemy destrovers.

Sonar

Exhibit X — Presented by the
United States Naval Reserve is The
QFA training equipment, functions
for the sailor as does the Link
trainer for the aviator. Sea condi-
tions and actual submarine detec-
tion and destruction problems are

F&)
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AIR FORCES

TIYHE U. S. Air Force display is

divided into seven phases, of
which a number will be either cut-
away or operational. A backlighted
translucent panel will depict the
nurmerous programs and activities
of an electronics nature being car-
ried on by the Air Force. A unit of
the Military Amateur Radio Sys-
tern will be displayed in operation
as well as various units of radio
equipment devised by USAF com-
munications personnel such as grid
meters, components testing devices,
ete. Latest developments in com-
ponent equipment will be a test
panel and exhibit of such items as
microspacers, mintature transistors,
etc., illustrating work being done
towards miniaturization of such
components as tubes, transformers
and condensers, printed circuits,
and possibly a 10-megawatt tube
{of which there are only three in

existence).
Latest types of microphones,
headsets and related communica-

tions equipment 1nay be operated

by the audience. An AN/ARC-33
and AN/URC-4 ultra-high frequen-
cy transmitters and receiving
equipment may also be operated.
The Omni-Bearing Distance Navi-
gation Systern will be exhibited
together with a demonstrator de-
vice to permit a simplified explana-
tion of the system.

There will be a general exhibit
on the principle of ground radar
control. Included will be a wvisual
presentation of the CPS$-6 model
ground radar station taking range,
altitude and azimuth of aircraft.
Various types of flush-mounted an-
tennae which have been recently
developed for aircraft will be
shown. A 9% foot model of the
B-45 aircraft with cutaway nose
and tail sections will permit ex-
hivit of the electronic equipment
installed in such aircraft and the
actual installation of flush-mounted
antennae. A cutaway of an actual
“Gapa' guide missile measuring 12
feet in length will be utilized to
show the component parts with ar-
rangements to explain the functions
and operation of each section.

generated and fed to sonar equip-
ments. The sonar operator must
solve these problems 1o sink the
submarine. The results of his solu-
tion are projected on a screen which
is invisible to the operator.

UBF Doppler Effects

Exhibit XI-—For the Bureau of
Aeronautics, the Electronics Test
Division of the Naval Air Test Cen-
ter, Patuxent River, Marvland,
presents a demonstration of UHF
Air-to-Ailr Propagation Interfer-
ence Modulation Effects.

When a transmitting antenna is
a finite distance above the earth, it
will create a lobe structure of sig-
nal strength in the following space.
Duc to the phase relationship of
the direct and ground reflected rays,
another aircraft, receiving the trans-
mitting signals, will be flying
through the lobe structure and
therefore will detect a calibration
signal of wvarying amplitude. The
rate of this amplitude modulation
at any point in space is dependent
upon the carrier frequency, alti-
tude, range, separation of the trans-
mitting and receiving antenna, and
the speed of one airplane relative to

that of the other. At UHF fre-
quencies, and at altitude and air
speed presently obtainable, this

lobe modulation rate is sufficiently

www americanradiohistorv com

“description.

high to limit the intelligibility un-
der certain conditions.

This display demonstrates this
interference phenomenon by show-
ing two model aircrafts’ flight to-
ward and away from each other
while comparing the direct and
ground refiected transmission paths
accompanied by a recorded voice
The model aircraft
makes three round trip flights to
present the following three phases:

(1) A comparison of the phase
relationship of the direct and
ground reflected transmission; (2)
A description of the “‘Lobe Struc-
ture” generated; and (3) An audio
demonstration of the propagation
interference modulation.

Radome Deflections

Exhibit XII—Presented by the
Aeronautical Electronic and Elec-
trical Laboratory, of the Naval Air
Development Center, Johnsville,
Pennsylvania, is a Bureau of Aero-
nautics Exhibit, depicting deflection
of radar beams by radome mate-
rials. A radome is a weather cover
for portions of a radar which would
otherwise be exposed to the ele-
ments—such as the antenna. Visi-
tors will be able to test and deter-
mine the relative values of deflec-
tion of the wvarious radome

(Continued on page 66)
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Color Investigation Reopened

Washington, D. C. becomes first city in world to have color
as CBS, RCA and CTIl demonstrate competitive methods. Final

By FRANKLIN LOOMIS

HE breathing spell between

rounds one and two in the FCC
hearing on color TV is at an end.*
The next chapter which will lead
to a decision on this subject has
begun. It started with a demonstra-
tion by Color Television, Inc. (CTI)
of San Francisco which was held
on Feb. 20 at the Statler Hotel,

BURST OF
3.58 MC SIGNAL

HORZ. BLANKING PERIOD ———

Fig. 1: Siandard sync. pulse modified by the

introduction of 3.58 MC sync. burst to provide

complete control of  horizontal sweep

Washington, D. C. Three days later,
the second official comparative
demonstration was staged for the
FCC. CBS, RCA, and CTI systems
were shown.

The highly developed system of
CBS apparently needed no techni-
cal modifications. It has been used
in Washington demonstrating to
thousands of observers just how
much well-programmed color can
add to the enjoyment of selected
TV material. One purpose of these
shows was to secure by means of
questionnaires the publi¢’s reaction.
It is reported that nine out of ten
observers thought c¢olor “much
more enjoyable” than black and
white TV. This is as expected.

Automatic color synchronization
and phasing have now been added
to the RCA system. During recent
demonstrations the greens, reds and
blues of the received picture were

:ITELE-TECH articles on celor television will be
found in the Qct. issue, p. 1§, Nov. p. 24; Dec.
p. 18 and Jan. p. 36,

k]

not only in proper phase, that is,
the grass was always green, but the
sync. of the electronic ‘‘commuta-
tor” was such that large, solid areas
of uniform color were properly re-
produced, something we did not see
In earlier demonstrations.

To show how fool-proof this
auto. sync¢. was, the receiver con-
trols were not touched by the op-
erator during the 45 minute test
period. When switched on and off
several times, the receiver was al-
ways in correct color phase. Even
electrical disturbances, specialiy
generated and violent enough to
affect picture content and horizon-
tal sync. did not cause trouble.

Critical inspection of the picture
in this demonstraticn, transmitted
a distance of about 5 miles over
Channel 4, showed: {a) Resolution,
read from the test chart, of 325
lines; (b) No flicker; (c¢) 100%
automatic color phasing; (d) Com-
patibility with present monochrome
(as shown by a high-definition
black-white receiver) was 100%.

To continue with an evaluation of
the RCA picture as demonstrated, it
was found that browns, previously
missing, were satisfactory and that
the colors were realistic and pleas-
ing. There were two defects noted.

In close-ups when the person be-
fore the camera dropped his hands
they appeared brownish red near
the bottom of the picture. When
lifted to the face they assumed the
proper skin tone. One explanation
was non-uniformity of the photo-
emission over the entire sensitive
surface of the image orthicon cam-
era tube. (2) Many pictures had a
purplish haze. This was seen in
early RCA demonstrations. As a
test, the writer viewed the picture
with the blue channel only in op-
eration. It seemed that the coordi-
nate of this primary was chosen too
far in the purple region. An RCA
explanation wasg that ‘“‘the engineer
at the control room liked it that
way"’!

Transmitied Burst Method

To secure satisfactory color sync.
and phasing the “Transmitted
Burst Method” was used. This con-
sists of adding to the transmitted
signal, during each line retrace
period, a short burst of the 3.58
MC sampling frequency. As seen
from Fig. 1 this is 10 to 15 cycles of
a sine wave placed on the “back
porch” of the horz. sync. signal.
At the receiver, the phase of the

Fig. 1: Block diagram of RCA transmitter showing additional circuits required to add 3.58

MC synchronizing burst to standard syne. pulse.

Monochrome receivers are not affected

3.583125 MG
XTAL GSG. »3.58 MG TO XMTR SAMPLERS
BUFFER
DIVIDER
+5
. GATE ouTPUT | 3.58 MC. BURST SYNC. _
yoor ) amp. 7O BE ADDED TO
T I COMPOSITE VIDEC SIGNAL
DIVIDER GATE PEDESTAL
-7 GEN. M.V, GEN,
DIVIDER b 4
=13 DELAY
M.V,
¥ 31,5KC TO XTAL f
05C. SOCKET .
Conventional GATE GF_E,NA LE:V
BLACK eWHITE :
SYNC.GEN. |
(76-1A) | HOR.DRIVE
Unmodified VERT. DRIVE
SYNC, CONVENTIONAL SYNG, -
TO TRANSMITTER
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by New Demonstrations

transmissions from three different TV stations using three color systems

decision can now be made following determination of comparative tests

|
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Fig. 3: Fundamentals of CTI system, Transmitter, lefl, has dichroic lens to split picture into three images, each passing through a separale

filter.

received burst is compared with the
local sampling oscillator, and if a
difference exists a correcting volt-
age is produced which brings into
proper phase the sampling oscii-
lator.

The ever-present problem in all
such devices is securing freedom
from noise disturbance -— both ex-
ternal impulse and internal thermal
noise. In 1his case, the excellent
results noted in the demonstration
were realized in the presence of
noise because of the fly-wheel ac-
tion of a tuned circuit and because
of the integration of many bursts
in a condenser before the voltage
1s applied to the controlled circuit.
With a color phase circuit of such
high stability, equal or better than
standard horizontal syne. ecircuit
performance c¢an be obtained.
Therefore the service area of a TV
transmitter is not limited by the
addition of color.

The addition of the burst follow-
ing the horizontal synec. pulse has
little effect on black-white receiv-
ers. If they use triggered vertical
and AFC sync. of the syncroguide
type there is no effect. In receivers
using phase detectors for horizontal
AFC the picture will be moved
slightly to the left (%" for a 10~
picture tube), an amount too small
tc be noticeable.

It is interesting to note that RCA
has available for later field test
other color sync. systems, such as
Back-Edge Flywheel. Stop-Start
Oscillator actuated from horizontal
AFC, and the Pilot Signal Method.

For operation of the Burst Meth-
od RCA reports that the following
additions to the present FCC TV

TELE- TECH * March, 1950

standards are required:

Picture dot interlace—2 to 1.

Samp. rate—3.58 MC/sec./color.

Color picture rate — 15 per sec.

Samp. seq.—green, red, blue,

To standard sync. waveform, add

to back porch of horz. synec. pulse

10 to 15 cycles of the sampling

frequency.

A rather dim picture produced by
CTI was oblained by the methods
previously described.t Since the
original demonstrations improve-
ments and refinements have been
made, resulting in the elimination
of much lendency towards color
crawl. The principle of operation is
shown in Fig. 3 which illustrates

+TELE-TECH December 1549, Color Television
rage 18,

The three are scanned dand transmitted., Receiver, right, Three images on kine are produced in red, green, and blue, projected as one

both the transmitting and receiving
eguipment. At the transmitter the
light from the scene to be televised
is split into three images each of
which is passed through a filter,
The three images are placed side-
by-side on the face mosaic of the
image orthicon tube, and scanned.
The side-by-side position of the
three irmages results in each being
scanned at normal TV horizontal
speed, and there is a sync. pulse
for each picture front edge. Thus,
if the signal is received on a black
and white receiver operating at
normal speeds a single full size
picture will be obtained.

At the receiver the cathode ray
tube has three pictures side by side
projected onto the screen.

COMPARISON OF COLOR SYSTEMS

Horz No. of Interline P'Cf'-llfe
: y Frame or Interdot Quality
Dots Yert. Flicker Flicker when C is
{Per Line| Lines recd. on | Com-
M C M C Mset |[patible
PRESENT SYSTEM 507 525 'Equal] — |Equal| — Equal —_
6-mc Monochrome
30 frames, 60 fields
CBS SYSTEM C275| C 405 | Inf. | Inf. (Equal|Equol| Inf. | No
6-mc Sequenital Colar M 275 | M 405 i
C 507 | C 525 | Equal | Equal| Int. | Inf. | Inf. | Yes
COLOR TELEVISION, INC, M 507 | M 525 " ! *
10 Color pictures. 50 fields
Simple interlace plus
color fine commutation
RCA SYSTEM C 507 | C 525 | Equa!| Equal | Equal |Equol | Equal | Y
6-mc Seq. dot, Color M 507 |M 525 ! ! ql-l a4 *
15 color pictures, 60 fields
Dot & Line interlace
KEY: C—Color M—Monochrome Inf.—Inferior
39
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Comparison

Test Methods for High

of fransmitter waveforms

against square wave

Relationship of winding resistance, leakage inductance, and reflected

B}’ E. B. HARRLSON-, Transformer Designer, Peerless Electrical Prod. Dic.,
Altec Lansing Corp., 1161 N, Pine St.. Hollywood, Calif.

HE use of square waves of suit-

able fundamental frequency is a
convenient method for the rapid
and accurate testing of electronic
equipment. A square wave consists
of a fundamental sine wave and its
odd harmonics. The amplitudes of
the harmonics are inversely pro-
purtional to the frequencies of the
harmonics, That is, the amplitude
of the third harmonic is one third
that of the fundamental; the am-
plitude of the fifth harmonic is one
fifth that of the fundamental; and
so on. A square wave, then, is sev-
eral test signals in one: it is a sud-
denly applied signal; it is a simul-
taneous series of sine wave signals
of different frequencies and ampli-
tudes, but having certain definite
phase relations; and it i1s a signal
which, for certain time intervals,
has a level constant with respect
to time.

If a square wave signal is fed to
equipment under test, an examina-
tion of the wave form at the output

of the equipment will disclose the
important elements of the frequen-
cy, phase, and transient character-
istics of the equipment. It can be
shown that this reaction to the
square wave (i.e. suddenly applied
signal) will determine the reaction
of the equipmentl to any type of
signal. This method has been found
to be particularly useful in the ex-
amination of audio transformers
used with such equipment.

The test method consists of inter-
preting the deformed transmitted
square wave in terms of the ele-
ments of the transformer equivalent
circuit. For this work it is desirable
to use several frequencies, although
good results can be obtained with
as tew as two, when they are suit-
ably chosen. Excellent results are
obtained by using the low, high,
and geometrical mean frequency of
the normal transmission range.
Normal transmission range can be
defined, for the purposes of test, as
the rated performance of the unit.

For the usual high quality trans-
former this is the range from 20 to
20,000 cps., which places the geo-
metric mean at about 630 cps.
These low and high freguencies
are chosen because the transient
characteristics are limited by the
ability of the transformer to trans-
mit its extremes of frequencies.

Low Frequency Square Wave

The low frequency square wave
will show the effect of the self-
inductance of the primary winding.
Because the square wave is a sud-
denly applied signal, and there is
no change in level after the initial
rise, the only support for the wave
top after the initial impulse is the
energy from that initial impulse
which is stored in the transformer
by the primary self-inductance.
Since the discharge time rate of
the inductance is fixed by its asso-
ciated circuit, it follows that the
top of a square wavc of low enough
frequency (i.e. long enough dura-
tion) wiil no longer be flat or
sloped, but instead will drop down-
ward, exponentially, to zero signal
level when the inductance is fully
discharged.

Fig. 1: Waveforms oblained from five sample output transformers of competitive manuiaciure. Each transformer was led square wave input
from a 5000 ohm balanced generator and was terminated in its rated load resistance, Seven testing frequencies used cover audio range.

20~ 20 ~ 60 ~ 200 ~ 2000 ~ 8000 ~ 1000 ~ 20000 ~
0.7 PEAK V. 20 PEAK YV
PLATE TO PLATE PLATE TO PLATE
SAMPLE )
SAMPLE 2
SAMPLE 3
SAMPLE 4
SAMPLE 5
40 ) TELE-TECH * March, 1950
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(uality Audio Transformers

inputs at critical audio frequencies reveals design weaknesses.
primary impedance to overall transformer performance described
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Fig. 2: Iniermodulation distortion curves for samples tested

Toward the low frequency end
of the transmission range this limit-
ing effect of the primary self-
inductance is first evidenced by a
straight, sloping top on the wave,
which represents a shift of phase
between the fundamental sine wave
and its harmonics; the fundamental
shifting more because the reactance
to it is less.

At the lower freqguencies the am-
plitude of the test signal is quite
important. This i1s so because the
core permeability, and therefore the
inductance, varies with signal flux
density, increasing with signal
strength up to the overload point,
which is some value determined by
series excitation tests.

The high frequency square wave
will show the effect of the leakage
inductance between windings, and
the capacitances across windings.
Moreover, this high frequency will
clearly reveal the effect of an under-
damped resonant circuit. The am-
plitude of the test signal at the
higher frequencies is relatively un-
important because the transformer’s
capacitances and leakage inductance
are constants which do not change
with signal level.

The midrange frequency is im-
portant only in establishing the
measured amplitude of the received
square wave.

If the transmitted wave is square,
the transformer can be considered
to have a flat frequency response
for at least 4 octaves above the

TELE-TECH + March, 1950

fundamental; to have no phase
shift, or to have phase shift propor-
tional to frequency; and to be criti-
cally damped.

Competitive Transformers

To illustrate the value of square
waves In transformer testing,
measurements were made on sever-
al competitive output transformers,
with similar ratings, which were
selected from the catalogs of wvari-
ous manufacturers.

The output transformer was
chosen because that is the most im-
portant transformer in an amplifier.
It must handle power efficiently; it
may be required to operate from
an unmatched impedance; it gen-
erally works inio a wvariable im-

1000 10000
FREQUENCY INGYCLES PER SECOND

Fig. 3: Frequency-power characteristics of the five iransiormers

and at the same time backfeed
transients from the load, wheére
that load is a loudspeaker. The
specification common to most man-
ufacturers is:

Power: 20 watts approximately

Frequency: 20=20,000 cps.=1 db.

Primary Impedance: 5000 ohm

with or without 3000 ohm.+4ap.

Secondary Impedance: 15 to 16

chms with assorted taps.

Weight: 5 to 7% lbs.

Five transformers of different
manufacture were procured and for
the purpose of the tests they were
identified as Samples 1, 2, 3, 4, and
5.
Square waves were examined at
the following frequencies: 20 cps,
60 cps., 200 cps., 2000 cps.,, 6000

pedance of complex nature; and it ¢ps., 11,000 cps, and 20,000 cps.
must transmit program material, (Continued on page 64)
TARLE I Sample Sample Sample Sample Semple
2 3 4 5
Winding Resistance,
Primary 188Q 2300 345Q 244Q 164 Q
Winding Resistance,
Secondary 040 034Q 2150 05Q 060
Leakage Inductance! 136mh 18mh 45mh 23.7mh 98 mh
Relative Feedback Values® 20 db 19db 13db 19db 10 db

Reflected Primary
Impedance®

G.5db

Insertion Loss
1—Ref. to pri.

2—Stable operation
3—Secondary propetly terminated

www americanradiohistorv com

5000 2 5000

6000 Q 5000Q 5300 Q

06db 16db 07db 06db
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By C. 4. ROSENCRANS,
Engineering Products Dept.,
RCA4 Victor Div., Camden, N. [.

N some instances, operators of

television broadcast stations have
relatively inaccessible locations such
as the top of a high building or
tower available for the installation
of the RCA TRRI1B relay receiver.
The parabolic antenna system used
with this receiver is very directive
and must be aimed on the transmit-
ter each time the transmitter is
moved to a new location. Quite
often the location of the receiving
antenna is such that it becomes a
serious problem to change the an-
tenna from one direction to an-
other.

Various positioning mechanisms
may be designed for remote control
of the antenna in both azimuth and
elevation. All such mechanisms are
complicated and expensive but can
be simplified a great deal if one of
the functions is omitted. We will,
therefore, consider the possibilities
of a system in which the receiving
antenna is to be controlled in azi-
muth but fixed in elevation.

One possibility is illustrated by
the following example. The eleva-
tion of the receiving antenna is 518
feet above the ground. The calcu-
lated distance to the horizon is
therefore 28 miles—just about the
maximum range for consistently
good eqguipment performance. The
guestion arises as to how the power
at the receiver will vary as the

Directional Antenna

Operating notes and formuice for

pattern

transmitter is moved toward the
receiver and the receiving antenna
left aligned on the horizon. The dia-
egram of Fig. 9 illustrates the gen-
eral problem.

Tower height at receiver = 518

feet (above sea level)
Distance to transmitter = d =
123+vH = 28 miles (when
transmitler is on the horizon)
(12)

where d is in miles, H is in feet.
For any other distance d the in-
crease in signal as the transmitter
is moved toward the veceiver is
proportional to (28)°/d* At the
same time the receiving antenna is
left aimed at the horizon. There-
tore, due lo the curvature of the
earth, the transmitter moves below
the original line of sight path by the
angle § and the distance h. Now

D—d = 1.23Vh

or h = (D —d)*/(1.23)" (13)
and
cot = d « 5280/h (14)
or
cot 0 =
(1.23)*d x 5280 7989 d
(D-4d)° (D—d)*

It is true that the actual distance
between the receiving antenna and
the transmitter is d° and not d.
However., for the small angles in-
volved the error is small when d 1s
used. For instance,

Let d = 1.4 miles = 7392 feet
then h = 470 ft.

and cot 9 =
7989 x d 7989 X 1.4
TS
§ (08 —14)° (26.6)°

D 2B MLES

FECEWER

LINE OF SWWY TO WMORIZON

-
1

TRANSWTIER

I
<

h 3

! Fig. 9: Diagram of
' the circumstances in

illustrative example
used to study the
possibilities of «a
system that is fixed
in ¢levation but con-

9]

trollable in azimuth

42
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and other imporiant
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40

PERCENTAGE OF 28 MILE SIGNAL { POWER) REGEIVED

’I
30 !

20 —|
I3 J ‘
! .
I :
i L5 2 253 4 5 67880 5 20 2530
DISTANCE IN MILES
Fig. 10: Curve showing perceniage of signal
strength at receiver as transmitter is moved
toward recelver from point of horizon

f == 3.6°

d/d” = cos 6 = .9980

d/cos § = d” or 7407 ft. (16)
The error here is 15 ft. or .24%. and
decreases as d becomes larger.

In order to obtain the relative
signal power at the receiver for
each new position of the transmit-
ter both (#) and d must be known.
The solution is then as follows:

The increase in power due to the
transmitter being moved from D =
28 miles to d is

P./Pp = D¥/d° (17)

The decrease in power due to the
recelving antenna no longer being
aimed at the transmitter is taken
from the curve of Fig. 4: a normal-
ized antenna gain curve in terms of
relative power and the angle off the
main axis for an antenna having 1°
beam width. If we assume that our
receiving antenna has a 4° beam
width, the angle coordinates on the
curve must be multiplied by 4. If
the power ratio obtained from this
curve be Py, then the net power
ratio for any location d is:

(Po/Pp)P (18)

A plot of this is shown in Fig. 10.
Note that as the transmitter is
moved in toward the receiver, the
power at the receiver first increases,
but as d becomes small compared
to D the power rapidly decreases.

Although the curve of Fig. 10

TELE-TECH +*# March, 1850
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yystems for Microwave TV oveo e

determining power gain, beam width, radiction
characteristics of television microwave relays

1Mustrated the =olution of the gen-
eral problem, it will be recalled that
the solution was based on a smooth
earth’s surface which is very sel-
dom found in practice.

A more typical setup is like that
shown in Fig. 11 in which the more
usual contour of the earth shown
in Fig. 4 is used.

The new location of the transmit-
ter at distance D = 28 miles is now
above the line of sight to the hori-
zon by some elevation E and angle
#». It can be seen that the general
solution i1s much the same as before.
One new problem arises, however,
and that is the positioning of the
receiver’s antenna. If it is aligned
on the new transmitter location
which is now at an elevation of
H -+ E, the angle (8) of the first case
is increased by the angle ¢. For
E = 500 feet, » would be approxi-
mately 11 minutes and not affect
the results obtained appreciably.
The effect of E as the transmitter
is moved toward the receiver is gen-
erally to improve the signal level
over that calculated for the smooth
earth condition.

Receiver Aligued in Azimuth

One may conclude that it is quite
feasible to locate a receiving an-
tenna so thal it need be aligned in
azimuth only and still supply suffi-
clent power to the receiver for nor-
mal operation. However, each such
installation should be considered a
special case and calculations should

Fig. 12: Half-power beam width

_3\ in feet as function of distance for
5 a normalized 1° beam width
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Fig. 11 Diagram of
problem  similar lo

RECEIVER

TRANSMITTER

I T

LWNE OF SIGAT O HORzow T

that shown in Fig. 9
except that more
usual contour of the
earth is considered

)
1 /:’MW////{Z%%{_

’/// 1AL

be made to find out whether or not
the results will be as desired.

The methods used in the preced-
ing example may be applied to a
special case in which the azimuth
angle is lixed and the elevation
made the variable. This is essen-
{ially what is done in fthe solution
of the interference problem. How-
ever, it 15 of interest at times to
know the half-power beam width in
feet as a function of distance. This
function is plotted in Fig. 12 for the
normalized 1° beam.

NoTte: It will be noticed that in
all problems involving the antenna
patterns the wvertical pattern has
been taken to be the same as the
horizontal pattern. This i1s sufficient-
ly accurate for most cases Involving
large parabolic reflectors allhough
not entirely correct. Other anlennas
such as horn arrays, or modified
parabolic svstems may have entire-
Iy different horizontal and wvertical
patterns and this must be consid-
ered in special cases. The effect of
ground reflections may also affect
results in some instances where the
line of sight path is near grazing.
The general sotution will neverthe-
less follow the same form.

Powerless Relay

It is possible that occasions may
avise in practice when it is neces-
sary to set up a system in which
the transmitler and receiver are not
in line of sight. The guestion of how
to get the signal around the corner
naturally arises, One mecthod is that
used in which two auxiliary anten-
nas are used.

Calculations for the first method

www americanradiohistorv com

may be based on the discussion of
multi-path effects described in
“Special Considerations.” It should
be noted that the smaller the angle
¢ becomes, the larger the reflecting
surface must be if the loss at the
reflector is to be kept at a minimuim.
For very small values of ¢ the losses

become excessive and the system
becomes wvery difficult fo align.
Practical considerations indicate

that values of ¢ less than 45° may
prove to be very difficult to handle.

The second method is very ineffi-
cient since the energy propagated
in the new direction is no longer a
mirror reflection but instead is due
to radiation from another antenna.

Suppose we consider a setup
similar to that illustrated in Fig. 13.
T is the transmitter having a power
of W watts; R the receiver, and D
the line-of-sight distance between
T and R. R” and T are the auxiliary
receiving and transmitting antennas
at the relay points, a distance d,
from T and d, from R.

We may now calculate the ratio
of the power received by the re-
ceiver R over the relay path to that
over the direct path. (Under line-
of-sight conditions.)

Power at R,
Pre AprAr
S — {19}
PT dA'
where
P = transmiiler power

Pgr: = recelver power (auxiliary}
C = 1/3 = {*/v® = constant
Agr-— area of receiving antenna

AT = area of transmitting an-
tenna
(Continued on page 68)
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Measuring VHF Impedanee of

New technic considers crystal temperature, aging,
ZIM-2 RF Ohmmeter,

By DOUGLAS A. VENN,

Naval Research Laboratory,

Washington. D, C.

ONSIDERABLE attention has

been given of late to the opera-
tion of quartz crystals at VHF at
series resonance rather than at
minimum impedance. An AT Cut
Quartz unit will have a frequency
tolerance of not more than =+=.005%
over the temperature range —55°C
to +90°C. The temperature is only
one item which governs the accu-
racy of operation of a crystal unit.
Let us consider a few of the other

more Important items — aging,
drive on the unit, operation off
resonance.

The causes of aging are receiving
attention at the pres=nt time. Both
the series resonant frequency and
the resistance (F. and R.) of a
crystal depend upon the drive on
the unit to a considerable degree
as shown in Fig. 1 for a pressure
mounted AT cut plate. The pressure
mount accounts for the relatively
high resistance at low drive. The
plate is apparently restricted less
by its mounting when being driven

+ } ‘X———-EY R-F BRIDGE METHOD
A ©——BY VOLTAGE CURRENT
N T ‘ METHOD

i o, | ! Xial 24
GO\—K‘&\\ T T | I vyl | T |
‘ N { l
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Fig. la: Series resistance change with drive
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Fig. 1b: Crystal frequency change with drive

a4

as end product of this technice,

SYRIER
LT

Fig. 2: Front view of oscillator assembly of r-f ohmmeter. 2C51 tube chassis at left

moderately. Quartz plates which are
not clamped but plated and wire
mounted exhibit the same charac-
teristics bhut to a very much smaller
degree. The resistance of all units
increases under excessive drive.

The frequency of all quartz units
changes with drive. because of in-
ternal heating and to the change in
the mechanical strain which the
holder places on the quartz plate.
However, in Fig. 1 variations in re-
sults were noted between two tech-
nics of measurement used.

Predicting Frequency

When a crystal is operated at
anti-resonance the frequency can-
not be predicted accurately unless
the load capacitance into which the
crystal looks is also known accu-
rately. The same thing applies when
operating at series resonance at
very high frequencies. The re-
actance of the shunt capacity across
the crystal unit approaches the
same order of magnitude as the
series resonant resistance of the
crystal unit so the crystal will no
longer operate at its series resonant
frequency. Furthermore, the fre-
quency of operation can be predict-

www americanradiohistorv com

ed if the total shunt capacity across
the crystal is accurately known.

Three classical methods of mak-
ing impedance and frequency meas-
urements of gquartz units are shown
in Fig. 4. In the voltage current
method, the technic is to measure
the current through the crystal and
the voltage across it. The frequency
of the driving wvoltage is wvaried
until the voltage across the crystal
is a minimum to indicate the fre-
guency and the magnitude of mini-
mum impedance.

In the bridge method, it is pos~
sible to balance for any given con-
dition such as unity power factor or
minimum impedance by varying
frequency, and thus measure re-
sistance and reactance. A good
bridge for use at 100 MC must be
available.

The slotted line technic is most
suitable for use at VHF and will
provide measurements at anti-
resonance, series resonance, unity
power factor and minimum imped-
ance. In any method the frequency
generating equipment must be at
least as stable as the crystals, and
is not generally available at present.

For direct crystal control (series
resonance) at frequencies above 75

TELE-TECH + March, 1950
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Piezoelectric Crystals at Resonance

drive on fthe unit and off-resonance operation.
measures frequency and impedance from 10 to 166 MC

MC, the equivalent circuit of the
crystal cannot neglect C, which be-
comes significant at such frequen-
cies as is indicated in Fig. B.

From the laws of impedances in
parallel (Fig. 5) if C, = 5 uuf and
R = 30 ohms at F = 5 MC/sec. (and
we neglect 3rd order terms) it can
be shown that the R'C.’w’" is much
smaller than unity, and Z.s is
approx. equal to R.

This indicates that the crystal at
5 MC/sec. operates very close to the
{requency where w = v/1/LC and
at unity power factor.

If, however, C, = 17 wuf and R =
100 ohms at F — 100 MC. the ex-
pression for impedance cannot be
simplified and Eg, 1 holds. This is
more formidable but would indicate
that at 100 MC the crystal would
operate at some Iimpedance Z ‘¢
which is smaller than R. and not at
resonant and unity power factor as
desired. Experiments show that the
frequency of operation at minimum
impedance is different from the res-
onant frequency depending upon
the magnitude of C,.

Fig. 6 shows the relationship be-

Fig. 3: Photos showing rear views of oscillator for r-f chmmeter with (left) 2C51 tube chassis
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tween frequency and impedance
under three conditions of operation.
Under driven conditions a frequen-
cy corresponding to that of the zero
reference line can be measured but
under oscillating conditions, where
there is stray capacity shunting the
cryvstal, frequency deviations of the
order .0034¢ at 75 MC could be ex-
pected. This is not desirable when
it is realized that a =£.005¢; fre-
quency change is permitted over the
“A" range due to the temperature
coefficient of the quartz and mis-
correlation of oscillators. It s,
therefore, necessary to operate the
unit at resonance =.0005¢% in order
o allow ==.0045¢% change due to
the temperature coefficient of the
quartz.

There are only two ways of cor-
recting this situation: eliminate C,
or control its magnitude closely. The
first solution was chosen because the
second one was not feasible.

Fig. 7 is the well known cathode
coupled circuit as reported by Hill
and Kenyon. Two conditions for
oscillation at series resonance are
(1) unity gain, and (2} no phase

www americanradiohistorv com

(1) VOLTAGE CURRENT METHODL

(T

(2 1
MEASURE @
Re fe ’
DETECTOR

—{DETECTOR]

{2} BRIDGE METHOD

SERIES
BRIDGE

(3SLOTTED LIiNE

ATTENUATORW

MEASURE Re s Ro
aT

is fao

75 Mc fe

Fig. 4: Diagrams illustrating three classical
methods employed for impedance and
frequency medsurements on cuariz  units

shift around the loop. The first is
met when the crystal operates at
minimum impedance. The condition
of no phase shift will be met when

in unmounted and (right) mounted positions
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VHF IMPEDANCE

IR A
R-j (R CN1g !

FYRECE w?

|

Fig. 5 Equivalent crystal circuit above 75MC

the element inserted between A and
B has unity power factor.

As long as C, is large enough to
be significant the above two condi-
tions will not both be met at the
same frequency, and it would ap-
pear that the circuit will oscillate at
the frequency where the sum of the
in phase voltages (superimposed on
R.) is greatest.

In the 75 MC case where C, is
the total capacity across the crystal,
the reactance of C, = approximately
100 ohms, and is of the same order
of magnitude as R, the frequency
of operation is about .003% lower
than the frequency of series reso-
nance. This is certainly objection-
able when it is recalled that the
tolerance of the unit over a wide
temperature range is expected to
be =.005%.

Tt should also be pointed out that
any reactance which appears in
series with the crystal will force the
crystal Lo operate off resonance with
an effective R. rather than with a
series resonant resistance of R..
Such reactance as is likely to be
introduced at VHF using good VHF

+ .002—
Z+.00—
= X tol B 206
= BU.ST0S. SERIES RESONANGE
z ° FREQ.- 75136217 Mc.
a Re= 70 00
2 -.00ll—
@
w o AT MINIMUM IMPEDANCE
00— Ljzl- 4150, ¢ = 17ppt
,~AT MINIMUM IMPEDANCE
- 003— O WITH Co= 30pput
lz}- 300
I T T N T Y I L

Fig. 6: Relationship between frequency and
impedance under 3 conditions of operation

technics will cause R. to be up
to 70¢ greater than R..

All of the factors we have men-
tioned to this point must be con-
sidered when attempting to corre-
late the measurements of series
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(Continued)

resonant freguency and resistance
between two different technics of
measurement.

The two main corrections which
must be applied to the general
cathode coupled circuit are, correc-

il

Fig. 7: Cathode coupled circuit developed as
a means of eliminating the capacity C,

tion for C, and correction for lead
inductance. These two corrections
when applied will make the circuit
suitable at 100 MC/sec. both as a
measuring device and an operation-
al circuit.

These corrections are indicated in
Fig. 6. C, is adjusted so that the re-
actance of L, is equal to the re-
actance of C, which assures that
there will be no net reactance In
series with the crystal. This ad-
justment is made with a conductor
inserted between A and B which
has approximately the same induc-
tance as the leads in the crystal
unit. In an oscillator circuit, C, is
adjusted for maximum amplitude of
oscillation which indicates mini-
mum phase shift around the loop.
The fact that L, and C, comprise a
tuned circuit helps to restore the
waveform after having been dis-
torted by the cathode follower sec-
tion which is not operating Class A,
to one with sinusoidal characteris-
tics. In any practical oscillating cir-
cuit there will be some capacity
across R,. The effect of this capacity

e, " ¢ stroy R &

i

L« = LEAD INODUCTANCE

€, TRIMMER CAPAGITQR

L = VARIABLE INDUCTOR

C : STRAY CIRCUIT CaPaCITY

Fig. 8: Equivalent corrected circuit (Fig. 7}

www americanradiohistorv com

can be kept to a minimum by mak-
ing the time constant of the grid
circuit in that tube equal the time
constant of the cathode circuit. This
will assure no phase shift in the
cathode follower section.

There will also be some stray
capacity across R.. In practice its
effect is minimized when C, is ad-
justed for maximum amplitude of
oscillation for this will automati-
cally correct for any phase shift
caused by the stray capacity across
R.. L is adjusted so thal the re-
actance of L is equal to the re-
actance of C. plus stray capacity.

—

) whk

1
w {Co+ Csiroy)

¢ MAXIMUM
|

Fig, 9: Circuit conditions for resonance

R _
¢ =R

@ 2
1+R2 cf

This adjustment is made after the
adjustment of C, and with the crys-
tal connected between A and B.

An indication of resonance can
be observed when two equations
are satisfied. When Eqg. (1) Fig. 9
is satisfied, C, of Eq. (2) will go to
zero and leave Z = R.

In practice Eq. (2) can be satis-
fied by adjusting L so that e, Fig.
8, Is a minimum and adjusting the
frequency of e, so that e. is a maxi-
mum. In an osciliating circuit this
means changing the tuning of the
tanl circuil. When all corrections
are made lhe circuit of Fig. 8 will
look like Fig. 10 and R.>>R.. When
the circuit looks like (b) the phase
relationship of e, and e, will be the
same and the crystal unit must have
unity power factor and hence op-
erate at resonance.

When these conditions for no phase
shift are met, a resistor (good at
operating frequency) may be sub-
stituted for R. Since R, and R. re-
main the same the resistance R’
which i1s substituted for the crystal
may be changed until the current
is the same in both instances. When
this condition is established, R =R’
and the frequency of oscillation with
crystal and with the resistor will
be one and the same. If the crystal
unit can be replaced by a pure re-
sislance in an oscillating circuit, it
is certain that the crystal is operat-

(Continued on page 63)
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The finest solder made
for all television and radio
work . . . Everything Electrical

Kester Plastic Rosin-Core and Kester ‘‘Resin-
Five’” Core Solders are recagnized by the
trade as outstanding for the finest type of
radio, television and electricol work.

Kester Solders are made only from newly
mined grade A tin and virgin lead. Fluxes
chemically correct.

Only highly skilled craftsmen are employed
by the Kester Solder Company. Flux formu-
las and specifications are rigidly adhered to
for perfect uniformity.

Making Kester Solder is an exact science
from the raw material to the finished prod-
vct. Everyone knows and prefers Kester be-
cause il can be relied upon 1o do the job
right every time, even under the most diffi-
cult soldering conditions.

S
o5 vIRGIN meTAt
@ ADE FRO e
WRITE FOR FREE COPY “SOLDER AND SOLDERING TECHNIQUE" &;;:\ € ®
R £a Wb
R (// : Teg g\.\»\
X Be sure to get your free copy ol i
Kester’'s Technical Manual filled DEPENDABLE
with valuable information re- '
B garding the most advanced and : ‘\H‘"‘
efficient industrial solders and Sp?“"s
" fluxes.

Kester... Standard for the TV and Radio Felds ggg::

KESTER SOLDER COMPANY
4210 Wrightwood Avenue, Chicago 39, illinois
Newark, N. J, ®* Brantford, Canoda
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Commercial Television at UHF

Converter designed by RCA for televisien in the high band

incorporates many novel features in double conversion circuit

By JOHN H. BATTISON

Associate Editor

TATION KC2XAK, the experi-
mental NBC-RCA UHF station
at Bridgeport, Conn,, 55 miles from
New York City, is now radiating
11.5 KW on frequencies of 530.25
MC for the video carrier and 534.75
MC for the audio carrier in the
band 529 to 535 MC, or channel 24
under the proposed FCC allocation.
With an antenna gain of 17 and a
peak output of 1 KW (the maxi-
mum is 1.4 KW on peak sync.
pulses) the signals radiate from an
antenna with an average height
above ground of 330 feet. Trans-
mission characteristics are under-
stood to be as good as those of con-
ventional RCA {ransmitters and the
output to the antenna from the
notch type diplexer contains 350
lines. One of the main problems in
the design of the equipment was
to reduce circuit losses to a mini-
mum; in the final production the
overall efficiency of the PA and
tripler is 829.
For the video transmitter, grid
bias modulation by means of eight
6L6's In parallel operating in a

cathode follower circuit is used. RF
power at 176.75 MC and 178.25 MC
for the video and audio channel is
obtained from a modified RCA TT-
500-B 500 watt TV transmitter.
These frequencies are applied to
their respective tripler and power
amplifier stages. Each stage uses
eight RCA 4 X 150A’s in parallel
and mounted symmetricaliy in a
cylindrical cavity. The screens and
plates are connected to the top and
bottom walls of the cylinder. A
similar circuit is used for the audio
RF channel. It is interesting to note
that neutralizing is effected by a
common inductance in the input
and output circuits and is varied by
adjusting the dimensions of the
screen grid contacts. Load is varied
by changing the impedance of a
quarter-wave line section. An outer
conduclor 1is rotated, and this
changes the proximity of ribs on
the inside of the coaxial section.
Power measurements are under-
stood to have been made by means
of a directional coupler, slotted line
and a calorimeter load. At 530 MC,
909 of the power expected for
lower frequency operation was de-
veloped, and the RF voitage re-
quired on the grid was somewhat
higher than estimated.

The method of frequency stabili-

4
Fig. 1: Power amplifier and tripler stages
of UHF video transmitter, Eight GLB’s are
contained in each upper and lower cylinder

zation is interesting. To maintain
accurate spacing between the video
and audio carriers the master oscil-
lator of the audio transmitter is
beaten against a signal from the
crystal oscillator of the video car-
rier. The difference is compared
with a standard reference signal
and the resulting voltage variations
(Continued on page 51)

Fig. 2: Circuit diagram of the RCA fivetube UHF converter used in the Bridgeport tests, Mounted inside the cabinet of the receiver proper
it operates in a double conversion circuit using 135 MC for the first I.F stages and feeding into the 21 MC I.F amplifier of the receiver

v
QG - MIXER
66 033 W 16 AMPLIFIER]

Cq= 300 FEED-THROVGH LPAC[TLMCLS
igiby - UHE TUNING ECENENTS
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_EIMAC TUBE TYPE

" ;Another Engmeermg Achlevemenf by Elmac

The 4XI50& is a new coaxially consiructed UHF tetrode, a
modification of the popular Eimac 4XI50A. The new design has
resulted in lower lead inductance, reduced the UHF grid
driving-power requirements, and increased upper frequency
limits of efficient performance.

The 4X150G can be operated as either a conventional radio-
frequency amplifier or oscillator over a wide range of plate
voltages at frequencies up to 1000 Me. In pulse service efficient
performance is obtained up to 1500 Mc.

Operating as a class-C amplifier in the 750 Mc. region, the
Eimac 4XI150G will provide a power-gain of 8. (100 watts
output, 12l/3 watts driving power.) In pulse oscillator service
at 1250 Mc., tests indicate peak output-powers of over 20 kw
per tube.

Maximum ratings and other operational characteristics for this
new tetrode are available from the Eimac Field Engineering
Department.

f’

[
!
i
}
f
;
{

® External Anode

150 watts dissipation

o 1596

MJ”.DE INU SA

2x
ACTUAL SIZE

e @ Processed Non-emitting Grids

Unipotential Cathode

Bruno,

TELE-TECH +* March, 1950

LOUGH, INC.
California
‘ qn-n’rs., Frazar & Hansen, 301 Clay Sf., San Francises, California

® 2.5 volt heater

Allow Cavity Use.

Follow the Leaders to

v

www americanradiohistorv com

Precision Aligned Elements
for Optimum Tetrode Characteristics

@ Weli Shielded Input-Output Circuits

\o

Concentric Grid-Cathode Terminals

The Power for R-F

i
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A Syt 4y ALTEL

21B {lapel) 632* k4

- 21
218 (stand) y B {chest)

*Formerly manufoctured by Wesrers Efectric Co., Inc,
y ST R SRR e T e R "

Pre-amplifiers ond Mixers Portable P.A. Amplitiers Power Amplifiers

. AMPLIFIERS AND SPEAKERS ILLUSTRATED ARE A FEW OF THE WIDE SELECTION AVAILABLE

"'The Veice of the Theatre™

46038 757A% *Formerly monufactured by Westers Efectric Co., Inc.

-
= i

1161 N. VINE ST., HOLLYWO0OD 38, CALIFORNIA
161 SIXTH AVENUE, NEW YORK 13, NEW YORK

9A% and 98% 109 Repraducer Group™

*Formerly manufactured by Hestersr Efectric Co., Inc.
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COMMERCIAL TV AT UHF

(Continuved from page 48)

/ /
/
: ( TEST AREA )
/
{ KC2XAK 530M¢C
. 11,5 KW at 330' Above Av. Terram
N e uccess Hill ;
GEORGETOWN—-_ 4
Fair Reception /F'-.
(. 12 Mi. "‘ v
4\‘
P4
5‘3\“. B e =
PORT JEFFERSD j
&5 ~. Good Reception RIVERHEASB
Vi 7KW at 1280' Fair-Poor %’“
B WNBT ch.4 Above Aw Terrain Rggephon
New York Gity A ==
Fig. 3: Map showing test area and distances lo various places menlioned in iext, The effect

of the water path and smooth lerrain can be seen. The circle is 50 mi. in diameter

long, with twenty-two groups of
slots. Each slot is »/2 long, with
vertical separation also of »./2. A
coaxial feed balances (he poweyr in
the upper and lower portions of
the antenna and also the phase. By

are applied to the audio master os-
cilator to maintain a difference of
+.5 MC. The overall [requency sta-
bility is 00275,
The antenna
diameter copper

inch
feel

ten
forty

s &
tube

-0 . for quality sound, say

S Teh

In every field there is an outstanding leader whose
prices may be higher than some, but whose quality
is second to none. ALTEC LANSING is proud of the
position it holds in sound reproduction. Now, with
the inclusion of selected Western Electric audio
products, ALTEC offers the most complete high
quality audio line and sound service for every
application, with stocks and service near at hand.

DEALERS EVERYWHERE

SPEECH INPUT

PUBLIC ADDRESS
INDUSTRIAL SDUND
VOICE REINFDRCEMENT
HOME music

1161 N. VINE ST, HOLLYWOOD 38, CALIFORNIA
161 SIXTH AVENUE, NEW YORK 13, NEW YORK

LANSING CORPORATION
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suitable phase adjustment it is pos-
sible to obtain substantially a cir-
cular pattern. In the vertical direc-
tion a beam width of about 27 is
found at the hall power point. De-
icing equipment 1s fitted and the
slots  are protected against ice
formation. Although special coaxial
transmission line of 3% inch diam-
cter 1s used, the loss per hundred
feet at thig frequency is 0.222 db.
Some experimentation, using a
wave guide, Is in progress to detler-
mine whether its use would result
in an appreciable decrease in the
power loss.

One hundred RCA type 9T246 re-
celvers are being used for this ex-
periment. Fifty of these have bheen
mocified by the addition of a five
tube UHF converter built into the
set. The other fifty are not modified,
but ulilize an external separate
converter. It is expected that about
150 installations will be made by
transferring receivers from house to
house. At the time of writing all the
sets had not been installed, in fact
only 22 were In operation. Ex-
pressed percentagewise the fArst fig-
ures are encouraging: reporting
reception as: very good. are 22,75,
good 23.75¢%, falr 27.5¢.. pooy
13.5¢, and useless 13.5%.

The five tube converter uses (wo
6AGSs, two 6J6's and a 6J4, con-

. stituting a double conversion sys-

tem. It is understood that in order
ta prevent tuning {irouble due to
drift the tube heaters in the con-
verter are kept hot continuously.
The current drain is, of course,
quite low, but it is interesting to
observe one of the ramifications of

AIE R
O3LILLATOR

[IPEp——
H!GH-PASS. # M;Ngr‘p puzfmsmc‘
l FILTER MIXER-OSCILLATOR | | 'F AMPLIFIER
I rowes
SUPPLY
| IS

Fig. 4: Block dicgram of receiver functions

T5-0HM COAXIAL

LINE FROM ANTENNA QUTFLT

|

UHF operation in that for everyday
use it is at present necessary to
resort to such measures. (Consid-

. eration of this aspect alone points

to the advantage of a continuous
VHF freguency spectrum at this
date rather than dual VHF and UHF
operation as presently under dis-
cussion before the FCC). A block
diagram of the (ube line-up 1is
shown in Fig. 4, and the schematic
diagram appears in Fig. 2. The two
frequencies used in the double con-
version system are 132-1338 MC for

© the first IF and 21 to 27 for the

output IF (the signal to the stand-
{Continued on page 69)

51


www.americanradiohistory.com

N E W E Q U ’ P M E N T for Designers and Engineers

FM Signal Gencrator

Mode!l 1022-A FM standard signal generator
has been gdesigned specifically for (esting T)
broadcast receivers. Carrier frequency

range

is 88 to 108 MC and i-f range 10 to 11.5 MC.
The r-f oscillator is modular=d directly by a
reactance tube, thus eliminating the dificulties
caused by spurious bears that occur in beat-
type systems. Modulation system is flat from
20 cps to 15 KC, and internal modulating fre-

quencies of 60 and 400 cps are provided.
Deviation range is 0 io 200 K, with less
than 5% incidental awmplitude modulation,

—General Radlo Co., 275 Massachuasetts Ave.,
Cambridge 39, Mass —TELE-TECH

Synchronous Film Recorder

A new magnetie filrtn recarder svnehronously
driven at a speed of 72 ft./min. by specially
designed precision-cut sprocket drive is a re-

cent addition to the Movie-Mite line of sound
_photographic eguipment. XFregquency response
i5 =1 db. 50 ¢ps to more than 10 KC. Auy-
tomatic interlocking controls prevent erasure
of ‘“take” while reversing and friction de-
Yice on talte-up arin prevents overfead of
reversing film. Separate record-bias amplifier
includes pre-amplifier. Inputs of either 50
ohm low level or 500,000 ohm high level, un-

balanced. are provided.—Movie-¥ite Corp.,
1105 Truman Road, Kansas City 6, Mo, —
TELE-TECH

Miniature Pentode

A mminiature sharp cut-off pentode, tbe

G‘CBB_, can be used as a wideband amplifier in
the i-€ or r-f stages of television and FM

recelvers. Suppressor and cathode are brought

out on a separate base pin for greater Aex-
bility in design. Characteristics of the tube
include a transconductance of 6,200 microm-
hos and a plate current of 9.5 ma uvnder
tvpical operating conditions.—General Elec-
frie, Syracunse. N. Y. —TELE-TECH
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sisting of a 45-rpm conversion kit (RCA type

Electrical Tape

Superthin in construction and high n di-
clectric resistance. Dutch IBrand Plastix elec-
trical tape has as nigh as a 20n% stretch
and resists water. oil, acids, alkalies and
corrosive cheinicals. Tape is supplied in a
serew  top coniainer which holds five rolls,
S.o0n. wide and 44 5o ] —Yan (leef Bros.,

Inc., Chicago 19, I —TELE-TECH
TV Projection Assemblies

New stable and accurate plastic cplical as-
semblies (Types 11752 11/40. and 3/37) are
rigidly constructed self containz2d unils which
nprovide optimum performance and completely

eliminate the need Tor any optical alignment
or Imechanical adjustments ‘n receiver as-
sembly  or nstallation. Projecvted picture
sizes are: 20 x 1% in. for tha L1/52; 16 x 12
in. {nominal) for the 11/40; 16 x 12 in. for
the 8/37. There are 3 fixing holes in corrector
plate at 12¢° Overall length of the 11/52
flargest cf threc nodels) is 11.5 in. and

welght is 3 1bs. 3 oz — Impevial Chemieal In-

dustries {(New York) Ltd., 21 Fittk Ave,,
New Yerk 17. N, Y—TLLE-TECH
45 RPM Studio Turnitable

Conversion Eqguipment

Himple, qguickly installed equipment has
heen develrped (0 convert the standard RCA
70-series DLroadeast transcription turntables

46, Ts. o1 33 173 rpm  records. Con-

i o

Af1-11883), and a fine-groove pickup and tone
arm assembly (MT-1184). ihe new equipment
permits the operator to shift speeds guickly
tor 45. 78. or 32 1/3-rpm records. The con-
version kit consists of a clutch assembly
(speed changer), brake arm assembly, switch
and cam shaft assembly. dial plate, shaf:
coupling, and adapler hub.—Radio Corpora-
tior of America. RCA Yietor Div., Camdecn,
N. —TELE-TECH

www americanradiohistorv com

Transcription Tone Arm

The viscous-damping prineciple of the hnew
Gray transcription tone =2rm  so0o  effectively
controls the motion of the arm (hat the

pickup head can be dropped from any height

witheut damage to the re-

jecause of virtually emn-
plecte elimination of tone arm resenances, the
manufacturer claims that perfect tracking
of records is afforded at lower stylus pres-
sures than with arms of conventional design.
A plug-in feature permits irsrantaneoas
changing from 7% rpm to LP (micro-groove)

onio the record,
producinz stylus,

or 453 rpm records, with correct sty¥lus pres-
sure automadtically obtained. No counter-
weights need Lo be attached, nor any ad-
jusiments made. The offyct head provides

minimum tracking error. Arm  length is
such aus in provide for records and transcrip-

tions up fo 16-in. in diameter. The patented
viscous-damping principle has boen  tested
daily for a year oun ihe recording studios of

u Jarge record manutacturer.—Gray Research
& Development Co., Inc.. Hartford 1, Conn,
—TLELE-TECH

FM Signal Generator

A new FM signal sgeneralor, type 202-D,
has been designed for unsge with telemetering
receiver equipment covering the 175 to 350
MC {requency range. Continuously adjust-

able deviation ranges are provided from 0-24
K, 0-80 KC, and 2-240 KC 1n addition,
amnplitude modulation ap to 50% may be
obtained using the internal audic-oscillator
and modulation 1o 100% using an external
avdio oscillator. The inlernal audio oscilla-
tor provides eight fixed irejaencies 50 c¢ps
and 15 KC. any one of which may be con-
vensently selecte@ by a rotary (ype switch
for frequency or amplitnde modulation. The
deviation sensitivity of the FM system lIs
within =05 dah frem dc to ©00 KC. The
amplitude modulation system is substantially
fat from %0 cps 10 well above 100 KC.—
Boonton Radio Corp., Beonten, N, J.—TELE-
TRECH

Miniature Tube Sockets

The manufacrure of 7-pin miuiature tube
sceckets has Dbeen initiated by a new company
utilizing precision-molded Myealex as an in-

sulator. The sockeis are available in Mycalex
110 which was developed f{or apwplications re-
quiring close dimensional tolerances not posa-
sible in ceramics and at much lower losa
factor than mica-fliled phenolic. Illustration
shows two views (actual size) of the 7-prong

soclet. —=-Mycalex ‘Tube pcket  Corp.. 30
Roclkefeller Plaza, New York 20, N. Y.—
TELE-TECH
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Output of one of 1he
marker oscillaters used in
setting sweep speeds to
krown values. This case
represenis 0.2 microsec-

ond/inch.

1.2 lines of television signal.
Horizontal synchronizing ond
blanking pulses at each end.
Video modulation in center.

@© ALLEN 8. DU MONT LABORATORIES. INC,

ALLEN B.

TELE-TECH -

DUMONT LABORATORIES,

Fractienal part of o line.
Horizontal synchrdnizing and
blonking are shown.

Fractionol part of line near
center of line. Video modulo-
tion produced by wedge, is

leoding edge of horizon- §
tal synchronizing pulse. i

shown.

» The Du Mont Type 280-A is a

‘precision instrument especially

designed to make possible a com-
plete, accurate analysis of the com-
posite television signal, for install-
ing and maintaining iransmitter
and studio equipment in accord-
ance with existing standards.

For permanent record of this
analysis, oscillograms may be pho-
tographed from the screen of the
Type 280-A with either the Du Mont
Type 314-A or Type 271 Oscillo-
graph-record camera.

This instrument now utilizes the

~ OSCILLOGRAPH

new Du Mont Type SX?‘r—Caithe-
ray Tube, resulting in an overall
deflection sensitivity of 0.1 volt

‘peak-to-peak per inch.

Pertinent to the television analy-
sis, this increased sensitivity pro-
vides sufficient deflection of the
composite signal to obfain a de-
tailed analysis of the synchronizing
pulses, without causing amplifier
overload.

Both the high- and low-operating
potentials of the Type 280-A are
supplied by a separate unit con-
tained in the Type 280-A.

HIGH VOLTAGE OSCILLOGRAPH INDICATOR UNIT

#» Du Mont Type $XP- Cathode-ray Tube:
operated at accelerating polentials vari-
able from 7,000 to 12,000 volts.

#» Wide-band vertical amplifier provides
deflection over three times useful scan.
» Frequency response to 10 megacycles
{down 3db}.

# Compensated, linear-sawtooth gener-
alor, Sweeps variable from 1 to 15,000
microseconds.

¥ A strobe marker oulpui may be fed to
a standard television monitor lo deter-
mine the portion of the picture being
displayed on the Type 280-A,

VIDEO SYNCHRONIZER AND DELAY UNIT

¥ Synchronizes the sweep-generator to
either or both of the interlaced fields.

» A field and line selector and a vernier
delay permil selection of any single line
or portion of a single line on the T-V

raster, tor critical study.

» Will calibrate the sweep at infervals
of 0.2, 1, or 10 microseconds per inch.

» Test-pulse output with fixed 25 micro-
second delay.

S0 Csedllography

INC.,

March, 1950

INSTRUMENT DIVISION,
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1000 MAIN AVENUE,

CLIFTON, NEW JERSEY
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Reguleted Power Supply

A eontinuously  variable ocugput
o 400 v by switeh and varviable
provided by the model 107

From 1040
conirol is
power

revnloted

having lIess thun 1%  variation for
voltages beolwean 10 apd 400 v, [rome na
lead  wo full load. Line veltage variations
from 100 o 133 v. result in less than 0.5%
Quipnt voltage variat:on., Tower consumplion
18 320 wares atl full lond andd 20 watls at no

supphy

foad. Primary tups arve provided for line ap-
eration of 9 ty 12 10, ldo, and 165 to
123 v. — Electronic Assoeintes, Inc., Long
Branch, N, J.—TELE-TLCH
Oscillograph

Tmiproved sweep cireyil, fas! sweels glart-
ing time, and hivh light onipas charaetarize
the new -AH calhmle 1:0v aube Lipcuar-

rent, single, or driven sweep durations are
continuonsly variable from 3 see. to 10 5
The cathode beawn regts at the left
uf tl sureen, resulting in negligible s

starting thme on driven sweep.  On (he re-
Tern ¢ the 1race is automatically blanked
"uL A Z-axis input is provided for inlensiny

niodularton. Overall  accelerating  potential,
suppl by an exiernal high voltage supply.
This high potsntial facilirales
the observation and plivtographing of Ligh-
speedd signals recurring either ar random or
ai slow, vecurrent intervale--Allen B. Duy-
Munt Laboratories. Ine.. LO0O Main Ave., Clif-
ton, N, T,

I16mm Motion Picinre Lenses

A new sertes of 7 lenses for 16omn motion
piciure came have been Jdeveluped and 4
are now ready for delivery. The new optics

highly

corrected
lenses of comparable foral lengths and apera-

are said to be the most
tures evar developed for 16min film, The
manufacturer also claims that the new series
is the first to offer a constant degree of
magnification from one léens in the seriea to
another., Lenses now available i{shown left to
right in :{llustration) are: .7 in. T 2.7 (£/2.5)
B&H Super Comat; 2 in. T 1.6 (f/1.4) Tavlor
Hohson Cooke Ivotal; 2.8 in. T 2.6 (£/2.3)
Taylor Hebson ooke Panchrotal: 4 lp. T 2.5
(£/2.3) Taylor Hobwom Cooke Tanchrotal.—
Bell & Howell 08, 71080 McCormick Roag,
Chicago 45, Jl==TBLE-TECH
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Decade Inductor Unitl

High Q decade indduelor unils have becn
developed in 4 models to cover L 01,
0.l and 1 henry steps. Thoe 4 mod can be

conneeted o oseries to fomoa d-dialounit
¢covering LL.1L hen s in o0l slepx. Hycor
tarnid  coils are wsed as wlements 10 oblain
high *Q", excellent siability and extremely

low hum pickup. Tyrpe 745 (10_& .00% henry)

hag a Q factor of 40 ar 1 KO0 76wl 4.5 KO
ligt $39.50. Type 701 €10 x .01 henry) has a Q
ractor of 60 at L WO, at 4.9 KC; 3
242 80, Taype 30 ¢dex 1 h y has a Q lacror
of G0 at 1 K¢ 1U5 ot 4 Vist 343, Type
TO3 (10 X 1.0 hemryy has a @ laclor of 0 ar

1 KCo1 at 4.3 W, list $49.50.—The Hyeor
Company, 3116 Taurel Canvon Bivid., North
Hollywood, Colil—7TiLIIS-T9CIT

Antennu Switeh

With the VIEE-I}-N Z-way antenna swil¢h
118 Not A2eessary 1o allaeh o separale (rons-
migsion Jine every thme w cdiflerent antenna
ts used.,  LTewtured in this unic is & specially-

signed low loss swileh (hat prevents Jeak-
ge. A ezl sirip is located at the rear
and will aceommodale 3 seprrale lead~-ins as

+ Lhe output line 1o 1he receiver. List,
4.9 LaPointe-Plascomold Corp., Unien-
ville, Conn.—7TKLIE TRECIT

Andio Amplifiers

Built avound trindo for  econslderably
cleaner performance. the new Brook high
qualily awdio amplifivrs nse transformoers angd

circuits
buili,

which are exclusive with DBrook:
lested and develowed in their own
plant. The amplifiers are available in one or
two units, The two-unjt syslem contains a
remofe conirol pre-amplifier which can be
extended 50 £t. from the basi¢c amplifier. The

www americanradiohistorv com

small amplifier is conlained
finishesl cabinet,
Dept. X, =
—TEL

in an altractively
~Brook  FElectronies, Ine..
rt Pince. Elizabeth. N.

Cerumic Cupacitors

The adidition of four dual vualue disc cera-
nic capacvitors to the MO line has been
anpnouwaced,  Dual 18000 1500, 1000 and 5004

el nntts wie available on oaddinoa te o the

single 1000, 15000 5000 and 10,000 qutl values.
Dual  capaciters have diameler ol 12 in.,
single values have dismeter 1Trom Y4 (o /10
in—- Ruadio Materlnls (Corp.. 1708 West Bel-

mont Ave,. Chicago 13, Iil.

Dyreamnic Mieroephone

The TV 635 is a versalile micraphore with
ultra-wide-range, high fidelity cdynamic §
formance and ulility. 3t reguires no closely-

assncialed anxiliary equipment and is omni-
directional, becoming slightly directional at
extremely high Itrequencies. Smooth, peak-

I[ree performance is provided from 40 to 15,000
eps, plus or minus 2.5 db. A special holg in
lower ction of case permits =sasy confiroi
of bass response. lt is supplied with 20 ft. of

two-conduetor  shielded ‘nithetic  rabper-
jacketed broad- e Llyvpe cable, Lisi. $200.—
Electro-Voice, Ine.. Bochanan, Mich. < UT1L10-

TECH

Ceramic Coil Forms

L-5 and [LS-6 coill forms swhich have been
designed to fit easily Into small or huard-ic-
reach places are made ol silicons impregnated

ceramic (grade 1-13,
sistance (o molsture

JAN-T-10) for high re-
and fungi. The 1LS-5

measu 1 1/16 in. in height (mounted), 3%
in. in diameter. Iling terminals are adjust-
able. Doth sizes are provided with a spring
loek  for the shg. I'he mounting stud is
brass, cadmiuin plated 1o withstaud severe
e ce conditions, Both forms are available
withh high, medivm or low frequency slugs.

—Cambridge Thermionic Corp.. 439 Concord
Ave., Cambridge 38, Mass, —TRLE-TECH
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When 15 a dot not a dot?

Look carefully ot the pictures
on this page, to see how television
creates an image

Mo. 2 in a series outlining high
points in television histery

Plhinios from the historical collection of RCA

Felix the Cat

® As parlor magicians say: “The
hand is quicker than the eye!” But
modernize the statement so that it
becomes: Telecision magic is
quicker than the eye—and that’s
why vou see a photographic image
inmotion . . . where actually there is
only a series of moving dots!

To explain this to laymen, ask
them to examine a newspaper pic-
ture through a magnifving glass.

Surprisingly, few people know
that newspaper pictures are masses
of tiny dots “mixed” by the eve to
make an image. Even fewer know
that the same priuciple creates a television picture

. and, when picture after picture comes in rapid
succession, the eve sees motion.

RCA

frame,

Devising a successful wav to “scan” an image—to
break it into dots which could be transmitted as
electrical impulses—was one of television’s first basic
problems. Most of the methods dreamed up were
mechanical, since electronics was then a baby sci-
ence. You may remember some of the crude results
transmitted mechanically.

Television as we now know it, brilliant images on
home receivers, begins with the invention of the
iconoscope tube by Dr. V. K. Zworykin of RCA Lab-
oratories. First all-electronic “eve” of the television
camera, this amazing tube scans an image —“sees” it
even in verv dim light —translates it into thousands
of electrical impulses which are telecast, received,

TELE-TECH ¢ March, 1950

i @ 1
By increasing the number of scan-
ning lines to 441 lines in each picture
scientists
sharper, clearer television image,

was the “stand-in”
when this 60-line image was made
mechanically in tests at NBC's first
experimental television station.

Improved definition is obvious to any-
ong in this all-clectronic 120-line
image of Felix —transmitted in the
earlv davs of NBC television,

i " b 3 £
And here you see the deep Dblacks,
clear whites, and subtle halftones as
transmitted by NBC with our present
525-line scanning system.

gave us a

and re-created as sharp, clear pictures in black-and-
white —on the phosphorescent screens of today’s
home television receivers,

And, just as the first flickering “30-line” pictures
—produced mechanically—eventually became our
present sharp 525-line images, so the iconoscope
itself was improved until it became today’s super-
sensitive. RCA image orthicon television camera.
All-electronic, the image orthicon peers deep into
shadows, needs only the light of a candle to see and
transmit dramatic action.

But every single television development made by
scientists at RCA Laboratories depends, in the end,
on a basic physiological fact: When the human eye
sees a series of switt-moving dots on a television
screen, it automatically “mixes” them into a moving
photographic image!

Radio Corporation of America
WORLD LEADER IN RADIO—FIRST [N TELEVISION

L]
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WASHINGTON
Vews Letter

Latest Radio and Communications News Develepments Summarized by Tele-Tech's Washington Bureau

LIFTING OF “FREEZE” UNIVERSALLY DE-
MANDED—With the virtually united front of the tele-
vision broadcasting and manufacturing industries, which
feel that further delay in the lifting of the television-
station construction “freeze” will greatly handicap the
progress of television, the FCC is definitely placed in
the position of expediting the “thaw” of its present ban
against considering and sanctioning new television-
station construction permits. FCC Chairman Wayne
Coy, probably because of the fact that it is rather
lengthy governmental procedure to lift the freeze and
to start approval of pending TV station CPs, recently
told the House Appropriations Committee that the
Commission would not lift the freeze until next fall.

TWO-YEAR BAN ON TV GROWTH—Such delay
of course, would mean that the ban on new black-and-
white television stations would be over two years old
since it was first put into effect September 30, 1948,
unless the FCC decides to relent from this timetable
and to implement a more immediate decision of doing
away with its ban. The [eeling is definite among the
leadership of the television industry and is growing in
Congress and high Washington circles, it is felt, that
the “thaw” of the “freeze” for VHF black-and-white
television stations does not have to wait until the com-
plicated problem of color television is decided.

COLOR TV HEARINGS LIKELY TO BE EX-
PEDITED—The color television hearings by the FCC
were resumed Feb. 27, shortly hefore this issue of
TeLE-TECH was mailed, and at the time of the writing
of this column there was every indication that at long
last the FCC Commissioners, especially those who have
been carrying the torch for immediate implementation
of commercial color television, realize the hearings
must be concluded in a much speedier fashion than
they have been conducted since the proceedings first
started on September 26, 1949. As projected by the FCC
top legal staff at our press deadline, the direct testimony
and cross examination on color television phases would
take up all of March and might even go into April. But
there is no question of the crescendo of industry and
public opinion, fogether with the impetus of congres-
sional reaction which was launched through the pre-
sentations of Dr. Allen B. DuMont before the New
Jersey Congressional delegation in early February.

CHANGES IN TV RULES—After the color-television
phase of the FCC hearings which also were highlighted
by the comparative showings on Feb. 23 of the three
competing systems—Color Television Inc., Columbia
Broadcasting System and Radio Corporation of America
—, the commission is to take up the important Part II
of its television inquiry which includes changes in tele-
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vision rules and standards, the question of opening
some 42 UHF channels. use of carrier oflset, synchroni-
zation and directional antennas, stratovision, polycasting
etc. There is even some speculation that this inquiry
into the “general” subjects of television might be inter-
posed between the conclusion of color TV proceedings
so as to pave the way for expediting of the “lreeze
thaw”.

COMMISSION TO TOP FCC & IRAC is proposed in
Representative Sadowski’s new bill introduced into
Congress, as reported on a preceding page. The pro-
posed board would be appointed by the President with
confirmation by the Senate and would be composed of
outstanding figures in the radio field, both government
and private. Both Rep. Sadowski and Commissioner
Webster, FCC, emphasized that it might be desirable for
this board to closely examine the utilization of fre-
quencies by government agencies as well as by non-
government users,

DR. ENGSTROM IMPRESSES WASHINGTON
NEWSPAPER CORPS—The achievement of complete
color stability in the RCA all-electronic system of color
television which was displayed in mid-February before
the Washington newspaper corps was generally re-
garded as an important milestone in the controversy
about color video’s inauguration as a public service.
Dr. E. W. Engstrom, vice president in charge of research
of the RCA Laboratories, told the Washington news-
paper corps that this had completed the basic founda-
tions of the all-electronic system and that the next
stages would be the refinements which would be neces-
sary to simplify and make easily workable receivers
for home installation and to establish color television
standards that would be far sighted enough under
which the structure of color television could operate
for a relatively long time. The exposition and views of
the RCA research chief were considered of tremendous
weight by the newspaper correspondents and will prob-
ably have considcrable influence in the determination
of coler video policies by the FCC.

COL. S, K, WOLF TO PENTAGON—The Munitions
Board’s Communications-Electronics Committee has a
new executive director who has had a wealth of prac-
tical experience—Col. Sidney K. Wolf who served dur-
ing the War as Assistant Director of the WPB Radio
and Radar Division and later in three combat theaters
with the Army Air Forces and since the war with the
International Telephone and Telegraph Corp. and
Federal Telephone & Radio Corp.

ROLAND C. DAVIES
Washington Editor

National Press Building
Washington, D. C.

TELE - TECH <+ March, 1950
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ty,a\é 44

Up to 6 Levels — 10-point plus home;

yet it's Smaller Than Your Hand! Only
414 inches long —and about half that wide
—Auromatic Electric’s new stepping switch
averages only 134 ounces in weight. Yert it
gives you more than other larger switches.

It's speedy . . . atypical three-level 10-point
switch, at 48 volts D. C., self-interrupted,
runs approximately 80 steps a second—
impulse controlled, at 35 steps a second.

It’s smoother . . . brush springs are in an
“11th” posirion; wipers pass over them
exactly as over bank contacts. No double
load in any position—no “galloping.”

It assures long life . . . smooth operation
means longer life; in addition, all driving
parts are especially armored against wear,
In rigid laboratory tests, Type 44 Stepping
Switches averaged 20,000,000 operating

March, 1950
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STEPPING SWITCH

cycles {200 million steps!) and then re-
quired only minor readjustment.

It's adaptable . . . meets your specific needs
with a wide range of coils (for any D. C.
voltage up to 110}, bank levels, bridging
and non-bridging wipers, interrupter
springs and off-normal springs.

The Type 44 Stepping Switch has fess
weight —rakes Jess space —and gives you
more of everything else! Ger complete
data NOW on this revolutionary new
switch. Call, wire, or write AUTOMATIC
ELECTRIC SALES CORPORATION,
1033 W. Van Buren St, Chicago 7, IIL
In Canada: Automatic Electric (Canada)
Limited, Toronto.

RELAYS A SWITCHES
AUTOMATIL
CHICAGO

&7


www.americanradiohistory.com

Officers For Audio Group

The San Francisco Section of the
Audic Engineering Society, elected the
following officers for 1950: chairman,
Ross H. Snyder, KIJBS-FM; vice chair-
man, Walter T. Selsted, Ampex Elec-
tric Corp.: secretary, Frank Haylock;
treasurer, Harold W. Lindsay, Ampex.
Members of the executive board are:
Dr. Vincent Salmon, Stanford Research
Institute; Bob Hugh Smith, electrical
engineering depariment, University of
galifornia; and R. M. Beck, R. M. Beck

o.

Ionsphere Reflections Fore-

cast Weather

It is reported in Natwre that the
ZiKa Wei Observatory, near Shanghai,
under the direction of Father E. Gherzi
is using radar to detect weather ten-
dencies. His work goes back to 1839
when he discovered that pulses at the
mean critical frequency for the E-layer
provided information on approaching
weather changes over an area ot about
250 miles, Pacific maritime air masses
produce an E echo if in the area or
approaching while an F echo denoted
{he presence or approach of Siberian
peolar air and an F-2 echo heralded
the proximity of tropical air. No re-
flections are caused by frontal weather

MOBILE FIELD SURVEY

This barrage balloon was used in receni
field surveys by Motorola, In¢.. Chicago, to
determine primary coverage areas for 12
fixed stations being instclied as part of g
mobile radio system for the Illincis Power Co,
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conditions. From the air masses in the
vicinity, and knowledge of their char-
acteristic weather, it is possible to pre-
aict future conditions with consider-
able accuracy. This is somewhat simi-
lar to radar warning for storm detec-
tion except that all types ol weather
are forecast.

Signal Corps Offering Courses
in Warehousing Operations

The U. S. Army Signal Corps is now
accepting applications from represen-
tatives of industry for enrollment in
fraining courses in military ware-
housing practices at Signal Corps de-
pots in April. These courses are de-
signed to familiarize key civilians
with military supply procedures and
operations. Reciprocally, selected mili-
tary and civilian personnel receive on-
the-job training in commercial ware-
housing practices in private concerns.

Training is offered to applicants
from the communications industry and
other industries concerned with the
movement, handling and storage of
supplies. Training courses are normally
of five or 10 working days’ duration
and include all phases of depot opera-
tions, with emphasis on stock contrel,
storage, maintenance and packaging of
communications equipment.

The Signal Corps Depots at which
training in military warehousing op-
erations will be conducted are: Balti-
more Signal Depot, Baltimore, Md.;
Decatur Signal Depot, Decatur, IiL;
Lexington Signal Depot, Lexington,
Ky.; Sacramento Signal Depot, Sacra~
mento, Calif.

BRMA Arranges International
TV Exhibits

The RMA, in response to a request
of the U. 3. State Department, has
designated industry representatives to
assist the government in arranging for
an international demonstration of
American television in this country
between March 27 and April 7.

The demonstration will be conducted
for a group of European technicians
comprising Study Group 11 of ithe In-
ternational Radio Consultative Com-
mittee (C.C.I.R.) which met last July
in Zurich, Switzerland, to consider in-
ternational television standards. RMA
and several U. S. manufacturers were
represented at this meeling, and the
State Department extended an invita-
tion to the group to visit this country
to see American television in opera-
fion.

The following nations are members
of the Study Group: Austria, Belgium,
Czechoslovakia, Denmark, France,
Hungary, Italy, the Netherlands, Swe-
den, Switzerland, United Xingdom,
Yugoslavia, and the United States.
Following the television demonstra-
tions in this country, the Study Group
will visit Paris and Eindhoven for the
French and Twutch demonstrations
+ April 20-25 and London for a British

'* demonstration April 27-May 4.
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Radio Pioueers Name Officers

Frank E. Mullen, chairman of the
board of Jerry Fairbanks, Inc., film
producer, and former NBC execulive
vice president, has been nominated
president of the Radio Pioneers, to
succeed William 8. Hedges, NBC.
whose term expires April 4.

Dr. O. H. Caldwell, editor of TELE-
TecH, who served during the past year
as vice president and treasurer, has
been nominated first vice president.

Others nominated: Arthur Church,
KMBC Kansas City, Mo, 2nd vice
president; Paul W. Morency, WTIC

Hartford, vice president and secretary;
Car! Haverlin, president of BMI, vice
president and treasurer; J. R. Poppele,
WQOR New York. vice president, and
Martin Campbell, WFAA, Dallas, Tex,,
vice president.

Coming Evenis

March 8-9—IRE 1950 National Con-
vention. Hotel Commeodore and
Grand Central Palace, New York
City. .

April 3 (week of)—URSI-IRE Joint
Meeting on Antennas and Propaga-
tion, Navy Electronics Laboratory,
San Diego, Calif.

April 4-8—National Production Expo-
sition, Sponsored by Chicago Tech-
nical Societies Council, Hotel Stev-
ens, Chicago.

April 5-7—Midwest Power Conference,
Sponsored by Illinois Institute of
Technology with cooperation of 18
universities and professional socie-
ties, Sherman Hotel, Chicago.

April 12-15—National Association of
Broadcasters, Fourth Annual Engi-
neering Conference, Stevens Hotel,
Chicago.

April 15—New England Radio Engi-
neering Meeting, Sponsored by North
Atlantic Region of the IRE, Somer-
set Hotel, Boston, Mass.

April 19-22—FElectrochemical Society,
Fourth Annual Meeting, Hotel Stat-
ler, Cleveland, Ohio.

April 29 — IRE, Cincinnati Section,
Fourth Annual Spring Technical
Conference, Engineering Society
Hdqis.. Cincinnati, Ohio.

May 3-5—IRE Conference, Dayton
Section, Dayton Biltmore Hotel,

Dayton, Ohio,

May 12-13—Armed Forces Communi-
cations Association. Fourth Annual
Meeting, Astoria, New York City,
and Fort Monmeouth, N. J.

May 22-25—Parts Distributors Show,
Hotel Stevens, Chicago.

June 286-30 — American Societly for
Testing Materials, Chalfonte-Had-
don Hall, Atlantic City, N. J.

August 23-26—AJEE Pacific General
Meeting, Fairmont Hotel, San Fran-
cisco, Calif.

August 28-31—Associated Police Com-
munication Officers, Ine., National
Conference, Hotel Hollenden, Cleve-
land, Ohio.

TEIE-TECH * March, 1950


www.americanradiohistory.com

Navy Honors
Eitel-McCullough

At the Eitel-McCullough plant in
San Brunoe, Calif, Feb., 13. Jack Mec-
Cullough and William Eitel were reci-
pienis ol the Navy's Distinguished
Pubh’c Service Award, the highest
civilian honor granted by the Navy.
Award was made lor Eitel-McCul-
lough's contributions to the Navy's re-
gearch and development program, cer-
titicates being presented by Navy Cap-
1ain F. R. Farth, director of the Naval
Research Laboratory in Washington.
D¢

Col. S. K. Wolf to Electronic
Div., Mumtlons Board

Col. Sidney K. Woll, recently man-
ager of special products division, Fed-~
eral Telephone and Radio Corp., Clif-
ton, N. J., associate of International
Telephone and Telegraph Corp.. has
been appointed executive director of
the Munitions Board Electronic Divi-
sion, Washington, D. C. This division
is preparing a mobilization plan to
guide Army, Navy and Air Force in
dealing with the electronics industry.

In his new post Col. Wolf will be
concerned with the supervision of elec-
tronic equipment procurement, stand-
ardization of equipment specifications.

Col. Sidney K. Wolf

stock-piling of strategic materials and
pinpeinting areas in whieh shortages
may develop.

From 1941 {0 October 1943, Col,
Wolf was Deputy Director of the Radio
aind Radar Division of the War Pro-
duction Board. He was commissioned
a Colonel in the Army Air Force in
1943 and served in Alaska and in the
Buropean and Pacific theatres. Prior
to World War I1 Col. Woll spent 10
vears with the Western Electric Co. as
director of acoustic engineering for the
Flectrical Research Products Division.

In addition to his business experi-
ence Mr. Wolf spent five years on the
faculty of the Sheffield Scientific
School of the Yale University as an

assistant professor where lie received

his MS in electrical engineering.

TELE-TECH <+ Mecuch, 1950

Photo —Courtesy

The ideal material for plating barrels where

h' M H M " 1
igh resistance to corrosion is a “must.
In the electroplating of metals, plating barrels must have high
resistance to corrosion from the strong chemical solutions for
efficient low-cost operation. In this role, Melamine Fabric Base
Phenolite has proved Lo be very effective because of its
exceptional resistance to chemical corrosion.

Phenolite, in addition to these important qualitics. is
light in weight, with high impact strength, excellent elcetrical
insulating propecties and one of the strongest materials per
unit weight known. Phenolite has broad use in ’most every
mdustry becanse of its remarkable combination of properties.
Available in a broad gronp of grades—in Shecets, Rods, Tubes
aud Special Shapes.

National Service Engineers will. withour obligation. assist
votr in utilizing Phenolite, National Vulcanized Fibre and Peer-

less Lnsulation lo your best advantage.

WILMINGTON
. Of‘frces in - \ /
Smce 1873
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CURRENT
REGULATION

POWER
REGULATION

Sorensen’s new line
of Electronic AC
Voltage Regulators
is the most accurate
and most economical
line of Electronic
VYoltage Regulators
on the market today.
Standard  specifica-
tions offer Accuracy
to within =0.1%
and Distortion as
low as 2%. Load
range from zero to
full load. All models
are temperature
Compensated and
can be supplied her-
metically sealed or
fosterited, And the
Sorensen line uses
fess tubes than other
electronic type recu-
lators.

® Sorensen Engi-
neers are always at
your service to solve
unusual problems. It
will save you time
and money to try
Sorensen first,

VOLTAGE
REGULATION

can you pul your finger
on the TROUBLE?

@ [f you can, a SORENSEN Electronicaily con-
trolled, magnetic amplifier regulating ciccuit can
solve it!

- TYPICAL AC REGULATOKS

Mode!l 5000-25—high power
Input 25 to 130; distortion 3%;
lood 0-5000 VA;

Accuracy +0.1% against line
or lood; 50-60 cycles

odel 30005—medium power
Input 95 to 130; distortion 3%;
load 0-300¢ VA

Accuracy *+0.1% against line
or load; 50-40 cycles

Model 5005—low power
Input 95 1o 130; distortion 3%;
faad 0-500 VA;

Accurocy £0.1% against line
or load; 50-60 cycles

CATALOG A1049 DESCRIBES COMPILETE LINE

and company, inc.

375 FAIRFIELD AVE. » STAMFORD, CONN.

MANUFACTURERS OF AC LIME REGULATORS, 40 AND 400 CYCLES: REGULATED OC POWER SOURCES; ELECTRONIL
INVERTORS; VOLTAGE REFEREMCE STANDARD; CUSTOM BUILT TRANSFORMERS; SATURABLE CORE REACTORY

5%—10%
HhW., 1W,, 2W.

Write for Bulletin T3

RES’STOR 71 MURRAY ST.,, NEW YORK 7, N. Y.

" WHOLESALERS CORP.

TEL.: WORTH 2-7862
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E. M. Martin Heads New

Transmitter Co.

Formation of Standard Electronics
Corp.. Providence, R. I, for the de-
signing and manufacturing of radio
broadcasting and studio equlpment,
has been announced by George F. Hess-
ler, vice-president of Graybar Electric
Co., which will be national distributor
for the company. Edwin M. Martin,
formerly chairman of the Board of
American Bosch Corp. and a former
Farnsworth executive, has been named
president and chairman, and Robert I,
Moyer, vice president and treasurer.

Standard Electronies will succeed
Western Electric Co. as Graybar's sup-
plier of radio transmitting equipment.
Western Electric 1s withdrawing from

Edwin M. Martin

the transmitting equipment field and
has entered into an agreement with
Standard under which the latter will
provide maintenance parts and service
to all users of Western Electric equip-
ment.

The new company 1is privately
financed and has its own plant at 4175
Elmwood Ave., Providence. It plans
the manufacture and development of
broadcast equipment, including tele-
vision, microwave and radio communi-
cations equipment, and gradually to
add other electronic equipment. Stand-
ard’s engineering staff will be supple-
mented by the services of Hazeltine
Electronics Corp., which holds many
basic radio and television patents.

Components Conference

The Conference on Improved Quality
Electronic Components, which will be
sponsored jointly by RMA, IRE and
AIEE with the cooperation of the Na-
tional Bureau of Standards and other
government groups, from May 9-11
will meet in the Department of In-
terior Auditorium, 18th and C Streets,
N. W, according to an announcement
by J. G. Reid, Jr., Chairman of the
program committee.

He also advised that remittances for
advanced registration, at $2 for mem-
bers and non-members of sponsoring
organizations, and reservations for
copies of the Proceedings of the Con-
ference, at $2.50 per copy, should be
sent to A. E. Zdobysz, Treasurer of the
Conference, 5510 Parkland Courts, S.
E., Washington 19, D. C.
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Douald McPonald has been appoint-
od director of the signal laboratories
section of Coolk Research Laboratories,
Chicago 14, T1L

Dr. Allen B. Du Mont, president of
Allen B. Du Mont Laboratories, Inc.,
has been elected a life trustee of Rens-
selaer Polytechnic Institute, Troy, N.
Y., from which he was graduated in
1924,

¥y

Weiss has

Walter
been
vice

appointed
president in
charge of engineer-
ing of the Hickek

Harold J. Adler, a
veteran of over 25
vears in radio and
TV engineering, has
been named chief

TV engineer of Hal-
licrafters, Chicago

Electrical Instru-
ment, Cleveland, O,

William H. Trevarthen has been ap-
pointed director of technical operations
of the American Broadcasting Com-
pany to succeed the late George O.
Milne. Previously. he had been New
York engineering operations super-
visor for ABC. George F. Fisheyr, Jr,
has been named to succeed Trevarthen.

Frank Goldstein has been appointed
Chief Engineer of Radic Station
WMOR, Chicago’s largest independent
FM, succeeding David B, Pivan, who
resigned to take a position with James
E. Everett Engineers, Evanston.

Edmund Charles Altenberger has
joined Fugle-Miller Laboratories, Me-
tuchen, N. J., in the capacity of Chief
Engineer. He will be responsible for
the design of new Television ceil as-
semblies which will be offered to set
manufacturers shortly.

LaVerne M. Poast has been named a
partner of Craven, Lohnes & Culver,
consulting radio engineers, Washing-
ton 4, D. C,

R. L. Grove has been appointed chiet
engineer of Cornell-Dubilier’'s Ceramic
Division in New Bedford, Mass. Pre-
viously he was with Westinghouse
Llectric Corp. as ceramic engineer in
the company’s electrical porcelain
plant at Derry, Penn., and more re-
cently with the Centralab Division of
Globe Union, Inc., Milwaukee, Wis,

Walter Hicks, vice - president of
Reevesound Co., Inc,, Long Island City,
N. Y. is teaching a class in sound re-
cording once g week at the New Insti-
tute in Brooklyn, motion picture train-
ing center. An executive of Fox Movie-
tone for 16 years until the War, he has
been prominent in magnetic recording
development.

TELE- TECH ¢ March, 1950

LITTELFUSE

Finot IN quaLTy
WITH TV PIGTAIL FUSES

The pigtail fuse is only one in-
genious solution to the problem
of preservative protection for
television receivers, Qur engi-
neers are frained lo give you
precision solutions lo any ques-
tions in TY circuit protection.
And for quality production, buy
Littelfuse. Buy all Litelfuse!

LITTELFUSE INC.
4783 N. RAVENSWOOD AVENUE
CHICAGO, ILLINOIS

JOHNSON
TOWER LIGHTING FILTERS

*
High Impedance To RF!
Low Impedance To 60 Cycle Current!

*

Using JOHNSON Lighting Filters, entenna
radiation resistance is changed less than 1% in
compliance with FCC regulations. Filters also
serve as a static drain device when used with
grounded AC circuits, Variable tuning capaciior
for maximum RF reactance. Can be adjusted for
high impedance over the standard broadcast band.

Write today for specification sheet
which gives complete details.

JOHNSON... wd name cw Sadio!
E. F. JOHNSON CO,., WASECA, MINN.
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ALLISON RADAR

Manufactured at ALBUQUERQUE, N. M.

AIRBORNE & MARINE
£ ES.ES8.... 58-63 LBS. 130 LBS.

Complete

Transmitter, Receiver
Antenna, Indicator, Cables

EXCLUSIVE |
SCANNING METHOD |

60 SCANS PER MINUTE ‘

All JAN approved type equipment. Sturdy, |

dependable 150-mile beacon range i

. . Objects appear in their true azimuih

. 180° - 3607 scan opttonal . . . Reason-
ably priced . . . 90 to 120 day delivery.

SIMPLIFIED OPERATION AND ‘
MAINTENANGE

\— ALINE RHONIEL

Worldwide Sales Representative and Distributor
11 W. 42nd Si.. Suite 1146, New York 18, N. Y., LOngacre 4-7315-731¢6 l

Write or call
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Electronic Engineering Master
Index 1947-1948

By Elceironics Research Publishing Co. Inc.. #80
Canal St., New York 13, 339 pages,
price $19.50

As the third volume in the series
covering communications engineering
literature published throughent the
world since 1923, the 1947-48 edition
ot the Electronic Engineering Master
Index contains more than 18,000 new
cntries and indexes almost three times
the number of publications listed in
previous volumes. Among these pub-
lications are more than 230 major in-
ternational scientific magazines and
journals. Titles of all articles appear-
ing in foreign language magazines have
been translated inte English.

Two entirely new sources for ref-
erence have been included in the pres-
ent volume, the 5,500 electronic and
allied patents issued by the U. 5. Pat-
ent Office during 1947-48, and the de-
classified documients published by rhe
U. S., British, and Canadian govern-
ments.

The listing of U. S., British, and
Canadian declassified docuinents makes
available much of the important war
and postwar research in electronices,
atomic physics, and allied fields. In-
cluded is the important work done at
the M. I. T. Radiation Laboratory. Na-
val Research Laboratories, and univer-

sities and colleges throughout the
country.
Electrical Engineers’ Handbook

Electric Power Section

Edited by Pender and DelMar, with staff of 69
specialists. 4th  Edition. Published QOciober
1949, by John Wiley & Sons, 440 Fourth
Ave., New York 16, N, ¥, Over 1600 pages.
Price $8.50
This well-known handbook covers

nearly all fields of Electrical Engi-
nieering outside the communication in-
dustry and certain specialized elec-
tronic devices. It is an authoritative.
up-to-date reference source for all
kinds of general and specialized in-
lorrnation in any field of electrical ap-
plication.

Electronics—Experimental
Technics

By Elmore & Sands, Vol. I of Division V., Na
tional Nuclear Energy Series, Published 1949
McGraw-Hill Book Co., New York, Y.
Cloth bound, 417 puges. (Lllh(rgrap-: d)
Price $3.75

(Note—This series, other volumes of

which will appear at frequent inter-

vals, is a record of research done un-
der the Manhattan Project. It will
wltimately contain some 60 volumes
covering declassified work al all the
operating plants of the project, which
were grouped under eight Divisions)

The 1ext of this volume contains n-
formation of a practical nature on
electronic circuits and the special ar-
rangements which are useful means-
to-an-end in any kind of research.

Kach chapter contains a great deal of

descriptive matter on various jtems of
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electronic equipment. a minimum ol
theory and is not padded by a lot of
data as to the specific uses for which
any particular item was designed. The
chapters include well written sections
on circuit components, electronic
equipment assembly, construction prec-
esses, circuit elements. voltage ampli-
flers, electronic counters, oscillographs,
test and calibrating equipment and
power supplies of all types. Over one
hundred practical equipment circuits
are given with details and values of
components.

VHF Impedance

(Continued from page 46)
ing at resonance. This is a reliable
substitution method, but it must be
remembered that when the resistor
1s substituted for the crystal the C.,
of the crystal unit has been removed
from the circuit and said circuit
must be again resonated by means
of variable inductor L of Fig. 9.

No matter what is substituted
into the circuit at the crystal ter-
minals, the circuit must be correct-
ed to look electrically eguivalent to
(b) of Fig. 10 before any compari-
sons of frequency are made or be-
fore R’ is substituted for R.

In practice rather than attempt
to measure current and voltage in

Ro

Fig. 10: Equivalent electrical circuit {Fig, 8)
the critical portions of the circuit, it
will suffice to use the grid current
as indicated by M. of Fig. 10 as a
reference, (i.e.) observe the grid
current when the crystal is prop-
erly at resonance and propervly sub-
stitute resistance for the crystal
until an equal grid current is ob-
talned.

This technic will allow opera-
tion at resonance = .0005¢; and will
measure by substitution the series
resonant resistance of a quartz unit
+=15%. This is considered satisfac-
tory when 1t 1s realized that the
classical methods of measurement
have errors of eqgual order of mag-
nitude among themselves.
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ECONOM\(M.
ESIGN

« MODERN D

PROD\.\C“ON ENHAN(\NG

EISLER'S Electronic Equip-
ment is especially De-
signed and Built te your
exact requirements.

te huge 24” Television Tube

RESISTANCE
WELDERS

From 5" b

EISLER specializes in GLASS
WORKING MACHINERY for
the manufacture of: Cath-
. ode Ray; Radio Tubes
#  (Standard, Miniature, Sub
Miniaturel); Fluorescent
Lamps; Glass Ampoules;
Vials; Incandescent Lamps.
® Consultotion
on your part is cardially invited.

'EISLER ENGINEERING C€O., wc.

' 770 SOUTH 13th ST. » NEWARK 3, NEW JERSEY

Ne, 102.VID

Ne 37.VID . 5

without any obligatian

Air, Qil or Woler
Coaled
.

Ng. §7-8-4 C7

E}SLER TRANSFORMERS
STANDARD * SPECIAL

Sizes From ¥ to 500 KYA

Model AC

you want to see knockout performance from o miniature pickup cartridge.

you are looking for the new Astatic "AC" Series Crystal Cartridge. This

tiny unit weighs in at a total ot five grams; is approximately 5/16” thick.
1/2” high and }-1/2” Ieng, not including pins. Yet, when it comes to performance
the "AC"” will toke on all-comers. Frequency response, particularly in the high
frequencies, is truly championship calibre. A new low measure of inertia of the
mechanical drive system is chiefly responsible for the full wide range response.
excellent tracking characteristics, and assures low needle talk and long life for
needle and records.

Employs Astatic’s exclusive Taper-Lock Needle. easily changeable without tools.
Molded Bakelite housing, with metal mounting brackets (fit standard 1/27
mounting) and needle guards. Available in four models: AC-78 with 3-mil stylus tip,
precious metal or sapphire; AC, with 1-mil stylus tip, precious metal or sapphire;
AC-AG with new Astatic "ALL-GROOVE" stylus; ACD, turnover type with bcth
1 and 3-mil pecint needles. Write for complete details.

Astatic Crystal Devices manufectured
under Brush Development Co. patents

(ASTATIC ] CORPORATION

— CONNEAUT, OHWID
W Cocnn caniicoan st s, miats puraee
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TRANSFORMER TEST

(Continned from page 41)

The peak voltage across each trans-
former primary was 20 volts at all
frequencies. In addition, the 20 cps.
wave was also examined at 0.7 peak
volt. (Fig. 1). Each transformer
was fed from a 5000 ohm balanced
generator and terminated in its
rated load resistance, 15 or 16 ohms
as the case may be.

The seven frequencies were used
to illustrate the importance at-
tached to the extremes. While the
630 cps. reference was not used. a
comparison of the 200 cps. and 2000
¢ps. waves will illustrate its suit-
ability as a reference.

Because different transformers
are not necessarily betier, or worse,
at both ends of the frequency range
at the same time, but may be bet-
ter in one part of the range at the
expense of another, it has been nec-
essary to list the five samples in
the order of their overall goodness
of waveform. Sample 1 is consid-
ered to be the best, while Sample 5
1s believed to be the worst.

It 1s interesting to note (and a
compliment to the wvarious manu-
facturers) that for the samples
tested the deformations of the

waveform at both ends of the fre-
quency range are of the same order
of magnitude for each sample.

In addition to sguare waves, in-
termodulation distortion measure-
ments were made at 40-2000 cps.,,
(Fig. 2), frequency-power meas-
urements were made, (Fig. 3), and
the characteristics listed in Table I
were measured.

An examination of the intermod-
ulation distortion curves illustrated
in Fig. 2 shows that the maximum
powers delivered frem an ampiifier
in which the transformers were
tested, (8¢% and more I-M distor-
tion) were in this order: Samples
1, 2, 4, 5, and 3. When the insertion
losses of the wvarious transformers
are corrected to a common value, it
will be found that the I-M distor-
tion curve for Sample 3 will fall
between Samples 2 and 4, which
makes the sequence like the square
wave sequence for 20 cps. and 60
cps. The unsatisfactory I-M distor-
tion curve for Sample 2 below the
8%, I-M leve: was predictable from
the rapidly falling top of the low
voltage 20 cps. wave. Similarly, the
rounded generally unsatisfactory

A Completely New Welch Pump

LARGE CAPACITY — TWO STAGE

DUO-SEAL VACUUM PUMP :

FREE AIR CAPACITY
300 Liters Per Minute

HIGH VACUUM — 0.1
MICRCGN GUARANTEED

FAST PUMPING
at all Pressures

Q@UIET RUNNING

COMPACT

Size 26 x 142 x 1872 inches

Complete

'$475-00

No.1397-B

Patent No.
2337849

W

I-M distortion curve of Sample 5
was predictable from both the low
voltage and the high voltage 20
Cps. waves,

Fig. 3 illustrates the frequency-
power curves of the samples. The
low frequency responses are com-
plicated by the modifying factors
of insertion loss, relative core flux
densities, core stacking arrange-
ments, effective core air gaps, and
their positions in the structure.
However, it can be seen here also
that (again correcting for insertion
losses) the low frequency harmonic
distortion tracks well with the
square wave sequence of Samples
1 through 5.

The high {frequency responses,
because they are free from modify~
ing core characteristics, follow the
square wave form deformations
more closely, Above 5000 c¢ps. they
track exactly. Furthermore, the
cause of the large, relatively low
frequency transient in the Sample 4
square waves probably is also con-
tributing to the dip in the Sample 4
power curve.

Table 1 lists data pertinent to the
samples, and to this discussion.

First in importance to square
wave testing are the winding re-
sistances, or insertion losses. These
are important because they must be

NEW WELCH. LARGE CAPACITY, TWO-STAGE DUO-SEAL PUMP.
Although the guaranteed vacuum is stated as 1/10 icron, most of the tests produced a
vacuum of 3/10¢ Micron, Free Alr capacity 300 liters per minute (5 liters per second).
operates quietly with a minimum of vibration. A built-in trap prevents the oil from backmg
up into the system. It has been dESlgned to prevent oil from being thrown out of discharge
side of pump. Qil level shown in c0nvemem mdxcator window at all times. Convenient oil
drain permits oil change without dismantling sy

— WRITE FOR COMPLETE CIRCULAR GIVING RESULTS OF TEST —

W. M. WELCH SCIENTIFIC COMPANY

' Established 1880
DEPT. 4

CHICAGO 10. ILLINOIS. US.A.

1515 SEDGWICK STREET,
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MERCURY CONTACT RELAYS

WESTERN ELECTRIC TYPE D-168479
Glasa sealed, mercury-wetted con- S8
tact swiftches surroundcd by oper-
ating colls and encased in metal
housings mounted on an octal
tube base. . .
Typical Applications:
@ High speed keying @ Tabu-
lating @ Sorting and computing
machines ® Relay Amplifiers

& Vibratar Power Supplies
8 Servo-mechanisms, . .
Characteristics:

® High speed of operation @ Canstont op-

erating characteristicc @ Freadom fram

chatter ® High curret capacity ® long,

trouble-free service,

SPDT Contacts. 2 colls at 700 ohms & 3300

ohms. Operating current with coils in scries

6.6 ma. Release current 5.2 ma. Operated

under specified conditions, relay has a life

expectancy of 1000 hours at G0 operatlons

per second,

Brand new surplus—Priced ai

a fraction of Government cost
Send for 4 p, Technical data.

Linear Sawtooth Potentiomefer

W.E. No. K5 15138
The d-c potenuiometer consists
ol a closed type die-cast alumi-
., num alloy frame consisting of
s continuecus resistance winding
to which electric power is sup-
;. plled through two fixed taps
180 degrees apart. Two rotating
hrushes 1180 depgrees apart and
bearing on the resistance wind-
lng) and two take-off brushes
are previded for the output
voltage, Varying the position of
the brushes varies the output voltage in accord-
ance with a linear sawtooth wave. The potentio-
meter is excited with 24-volt direct current, (s
arranged for panel or bracket mounting. is ap-
proximately 3-11/16 inches in diameter. 3 inches
deep, 434 inches long, and has an approximate
weignt of one pound. External connections are
made Lhrough a standard AN type connector.

$4.75

Brand New $5.75

ELECTRONICRAFT

5 WAVERLY PLACE TU"KAHOE 7, N Y.
PHONE: TUCKAHOE 3-0044
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known before a square wave meas-
urement can be fully evaluated.
Winding resistances are a hidden
part of the load. They are linear;
constant for all frequencies. A
transformer can have the finest
possible square wave transmission
characteristics, but if it dissipates
in itself most of the power delivered
to it, it is practically worthless. It
must also be efficient; and gualita-
tive square wave Imeasurements
will not measure efficiency.

In the range between 200 cps.
and 2000 cps. all five of the sam-
ples in Fig. 1 have acceptable and
similar wave forms, yet in Fig. 3,
in this same midrange, the power
outputs are different and apparent-
ly unrelated. They are unrelated;
not only to the midrange square
waves, but also to the extremes.

The midrange levels of the power
curves in Fig. 3 vary with the
losses in the transformer wind-
ings, and most particularly with
the losses in the primary windings,
through which the output tubes re-
ceive their plate currents. The volt-
age drop (IR} across these wind-
ings reduces the applied B+
voltage, so that the actual plate
voltage is something less than that
at the center tap of the transformer
primary. Since the measurements
shown in Fig. 3 wecre made by in-
serting each transformer into the
test circuit with no other changes,
it can be seen that slightly different
plate wvoltages existed for each
transformer, favoring the one with
the lowest primary resistance. A
comparison of the primary winding
resistances listed in Table I with
the midrange powers shown in Fig.
3 will show that they both track in
this order: Samples 3, 1, 2, 4 and '3.

Second in importance are the
Leakage Inductances and Relative
Feedback Values, which are found
to track in order: Samples 1, 2, 4,
3 and 5.

This 1s also the order in which
the leading parts of the 20,000 cps.
square waves depart from the ver-
tical. When the transformer is used
with beam power tubes, which are
becoming increasingly popular, and
is included in a feedback loop, the
slope of this wave front is of even
greater importance.

Last in importance, a compari-
son of the Reflected Primary Im-
pedances shows that the resistance
losses have been included in the
impedance ratios of Samples 1, 2
and 4, and approximately in Sam-
ple 5. Sample 3 has a turns ratio
correct for the theoretical imped-
ance ratic. Its winding resistances
add another thousand ohms.

TELE-TECH * March, 1950
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We manufacture Metal Housings for every pur-
pose — from a small receiver to a deluxe broad-
cost transmitter. And the cost is low!

e

o

Because we specialize in the Elec-
fronics field, Par-Metal Products
excel in functional sftreamlined
s design, rugged consfrucfion,
' beautitul finish, and economy.

g

Remember, Par-Metal
equipment is made by
electronic specialists,
not just o sheet metal
shop.

e

R

32-62 — 49th ST., LONG ISLAND CITY 3, N. Y.

Export Dept.: Rocke international Corp.
I3 East 40 Street, New York 16, N. Y.

NEW CZippars PC-4

Capacitance Comparator
Checks, Grades and Soris
Condensers of Every Type
—Paper, Mica, Oil Filled,
Ceramic, Electrolytic.

...I.IHSKII.I.ED OPERATOR CAN
GRADE UP TO 8000 CAPACITORS DAILY!

Completely self-contained, the PC-4 re-
quires no outside attachments other than
a Standard Capacitor against which the
“unknowns' are to be checked. Operates
on 110 Volt—60 cycle AC. Range—100
mmfd ta 1000 mfd. Size 18” x 127 x 12”.
Weight—approximately 35 lbs. For com-
plete details write far Catalog Sheet 1.7,

.
Clippard
INSTRUMENT LABORATORY, INC.
1125 Bank Street Cincinnati 14, Ohio

cotrLs EQUIPMENT

The PC-4, companion to the well known
Auvtomatic Resistance Comparator PR-4, is
a NEW high speed and extremely accurate
aid in the never ending battle for higher
quality and lower production casts. An un-
skilled aperator can check, grade ar sort
as many as 8000 copacitors of ANY TYPE,
daily, within an acevracy of 0.2%. Ease
of operation reduces inspection time to an
absolute minimum.

PRICE

$525.00

F.0.B. CINCINNATI

MANUFACTURERS OF k. F. AND FLECTRONIC

<o
o
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Armed Forces

(Continued from page 3T)
materials. Also presented is Exhibit
XI1II. which shows miniaturization
progress made by the Electronics
Divisions of the Bureau of Aero-

nautics and the Bureau of Ships.
Exhibit XIV-—Another E ectron-

ics Division. Bureau of Ships Ex-
hibit is the Facsimile Recorder. It

is the Navy Model AN/UXH-1
which is the first continuous large
page type recorder capable of un-
attended operation thal has been
developed in this country. The re-
cording medium is a dry, direct-
recording facsimile paper. The re-
corder s additionally capable of re-
cording satisfactorily on a hecto-
type duplicating paper. Recording
1s accomplished on a continuous-
page basis at 96 lines to the inch.

The marking stroke is a minimum
18 inches long. The index of co-
operation is 576 as calculated by
the product of the drum diameter
and the scanning lines per inch. The
scanning speed corresponds to 60
lines per minute or to 30 lines per
minute as selected. The marking
e.ement is easily replaced and does
nol require replacement or adjust-
ment more often each 24 hours of
continuous operation. Paper re-
placement is not required more
often than once each 24 hours of
operation.

Exhibit XV — UHT exhibit pre-
sented by the Electronics Division
of Bureau of Ships and Bureau of
Aeronautics shows the latest de-
velopment in UHF transmitters and
receivers. This exhibit portrays the
new design trend toward lighter
weight and smaller space require-
ments for Navy electronic equip-
ment. Of interest in this exhibit
are the AN/URR-9 and the AN/
ARC-27. The AN/ARC-27 airborne
communication equipment is a me-
dium power, multi-channel trans-
mitter-receiver operating in the
UHF band. It is unusually small.
light in weight, extremely rugged
to shock and vibration, and is en-
tirely pressurized to withstand high
altitude, humidity or fungus condi-

tions. While developed by the Navy

the equipment has been accepted by
the United States Air Force and
will be used extensively for aircraft
in both services. The AN/VRR-9 is
a rugged shipboard and shore sta-
tion UHF receiver which may be
automatically tuned to any of 10
preset channels, o manually tuned
over its entire frequency range.

DuMont Licenses Sonotone

The Sonotone Corp., Elmsford, N. Y.,
leading manufacturers of hearing aids
and other electronic devices, have been
licensed by Allen B. DuMont Labora-
tories, Inc., Tube Division, to manu-
facture and sell the Du Mont bent-gun
mount to all television tube manufac-
turers.

Allison Radar Distributor

Aline Rhonie, Suite 1146, 11 West
42nd St., New York City 18, has been
appointed exclusive world-wide dis~
tributor of Allison Radar, Albuquer-
que, N. M.

SHIELDED TYPE

PLUGS & SOCKETS

£~ Jeeass sieeve -
ROT TINNED

[ ruMD St

PLAUNG*B
NISHED CADM!UM

L8] [reass ®UG BODY -
T PLATE 10 20 el

i‘ BAIC e STEATITE~
T3 acuum wat b
oz
a3

SUPPLIED IN | & 2 CONTACT TVBES

2 Dla STD BEASS
58 PROMG
lnfav S LR PLATE

LOW LOSS PLUGS AND
SOCKETS FOR HIGH

FREQUENCY CONNECTIONS
For quolity construction thru.
oul, and fine finish, see dia-
grem gbove,

101 Series furnished with
V4", 290", 5/16", %", or A"
ferrule for c¢able entrance.
Knurled nut securely fastens
unif together, Plugs have cer-
amic Insulation; sockets boke-
lite, Assembly meels Navy
specificalions.

202 Series Phosphor bronze =
knife-switch type socket con- #fe
tocts engage both sides of
flot plug  contacts—double B2
contoct area. Plugs ond e
sockets hove molded 4
bakelite insulation, %

For full details and |
engineering dola osk
for Jones Cotalog No. 17,

JONES MEANS PROVEN QUALITY

COnly ONE Nail or Screw
Perfect Insulation
Weatherproof
Tough-Pliable-Permanent
for the life of the building.

-'Mai(érs of famous €. P €. 142
Plastlc Clamp in 21 Sizes

Write for
Circular 430

[OIINERCIAL PlllS'l'![S 0.

MERCHANDISE MART o CHICAGO 54 |

Howarp B. Joxes Division

CINCH MANUFACTURING CORPORATION

CHICAGO 24, ILLINOIS
SUBSIDIARY OF UNITED.CARR FASTENER CORP,
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| TESTED and APPROVED

Magnetic Core...

Only approved source to meet
rigid requirements of U.S. Air
Forces. Let us help you as our
magnetic molding materials in-
clude a broad range of design for

any electronic engineering need.

4'" long; 12" 1.D.
234” O.D.

Write for samples; state specifications and probable quantities needed:

Chicago, |1, Cincinnati, Ohio

A. ). ELLIS CO. A. J. WAHL
1607 Howard St. 5229 Arrowtown

MAGNETIC CORE CORP.
Manufacturers of electronic powder metallurgy
‘ 142 So. Highland Avenue, Ossining, N. Y.
Ossining 2-0222

Inside Perimeters from .592" to 19"

With specialized experience and automatic
equipment, PARAMOUNT produces a
wide range of spiral wound paper tubes
to meet every nced .. . from 14" to 30" long,
from .592"to 19" inside perimeter, includ-
ing many odd sizes of square and rectan-
gular tubes. Used by leading manufacturers.
Hi-Dielectric, Hi-Strength. Kraftr, Fish
Paper, Red Rope, or any combination,
wound on aucomatic machines. Tolerances
plus or minus .002". Made to your specifi-
cattons or engineered for YOU.

e T e et s e e ey B P s S i S ——— — G

Purumounl PAPER TUBE CORP.

617 LAFAYETTE ST.,, FORT WAYNE 2, IND.
Manufacturers of Paper Tubing for the Electrical Industry
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Microwave TV
(Continued from page 43)

d, == distance between transmit-
ter T and receiving anten-
na R’

Next assume this amount of

power be transmitted by transmit-
ter TV. In this case the power at R
will be

or
Pr. Ap AT
Pp=——C
d,
Since Pgp: = Pr. equation (19) may
be written
Pr Ag- A
Pp=— _C
dli‘
Substituting (22) in (21) and in-

(21)

(22)

Pr Ap AT treducing frequency “f”
=—-2 (20) (PrAr Ar)
P d.: ———— " (AR AT)
where dsC,
P4 = transmitted power Pr = (23)
Ag = area of receiving antenna 4.5 C,
A1 = area of transmitting an- Where C, = v*
tenna PrAg AR A1 - AT
d. = distance from T to R = (24)
C = same constant as defined d d.; Cr
above The power which would have
RECEIVER'  TRANSMITTER!
R
~ ~
- ~ T~ - .
y \\ s Fig, 13: Diagram
L ~ @ showing antenna
6\/ \\e positions for relays
- ~ that are not in the
) \\ direct line of sight
e ™
= >/
TRANSMITTER D RECEIVER

been received over the direct path
D is

Py Ag Aq 7
PR=—"— (25)
D C,
The ratio of the two paths is

therefore (24)/(25) or
A AT D 7
—— (26)

d," d.” C,

Often d, + d.= D where the paths

are long so that (28) may be writ-

ten,

Pretir Ar Ay (dy + d)* FF

= (27)

P (d,d.)*C,

Both equations (26) and (27)
must be modified by a factor E to
take into account the efficiency of
the coupling between the two relay
antennas.

It may be seen that the efficiency
of the relay systern as a whole is
very poor, although it will increase
when d, is made smaller than d, or
vice-versa. Efficiency also in-
creases as antenna size increases.

The chief advantage of this type
of “relay” over a system utilizing
a plane reflector is the relative ease
with which it may be set up inas-
much as the two antennas may each
be adjusted individually. However,
the losses are so high as to make
it impractical for any but very short
distances.

P..

Get ahead of Delivery —Quality —and
Price with MORE THAN 15,000
STANDARD GUARDIAN CONTROL
PARTS IN STOCK to speed last-minute
requirements. For example, the Guard-
ian Series 600-U Relay with inter-
changeable coils and contact assemblies
accommodates various voltages, typifies
our Aexibility. Compact, low priced,
Series 600-U replaces larger, more costly
relays for heat control, home laundries,
business machines and dozens of appli-
cations.

Wm~8end blueprint or drawing for
specific recommendations, cost-free.

GUARDIAN

68

SURE TO HIT...

|

DELIVEHY |
uum.mr
e

Guardian Series 600-U Re-
lay Underwriters Approved

ELECTRIC

1607-C W, WALNUT STREET l; CHICAGO 12, ILLINOIS

A COMPULTE L1NE OF RILAYS SERVING AMERICAK INDUSTRY
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1 The Swami Doesn’t Have
The Materials Answer

| THE COMPLETE SYNTHANE CATALOG DOES!

Planning new parts and equipment, ot modifying existing
produces and processes is easier when you have pertinent
data on Synthane Laminated Plastics for Indusay. You'll
find rhem in che new Synthane Caralog.

Ic will help you find ideas on boch macerial and fabri-
S cation, as it conrains the salienc facts on grades, sizes,
properties, applicarions and forms of Synthane. You'il
want a copy in your office libcary as a semi-permanent
reference book.
Mail che coupo

today for your free copy.
SYNTHANE CORPORA“ON

12 River Road, Oaks, Pa.

t
1 Please send me 0 COPY of the compiete

Synthane catolog.

Namet——————
Firs e e
Address/

[P SE———
cny_————'—‘5 °
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UHF Bridgeport
(Continued from page 51)

ard receiver). This output signal is
coupled into the first IF stage of
the receiver proper. Since the first
oscillator operates at a frequency
below the desired carrier it is nec-
essarv to insert a high-pass filter
in the antenna lead to prevent un-
desired responses to random sig-
nals. The filter has an input im-
pedance of 75 ohms.

The main tuning elements are
unusual in that they employ a form
of “permeability” tuning obtained
by sliding brass cores into the tubes
on which the coils are wound. The
coils use copper strips arranged in
various shapes and windings ac-
cording to the part of the circuit
for which they are intended. The
overall performance is good with
a noise factor of about 14-15 db.
While the gain is quite high — of
the order of 50 db. — the response
to unwanted signals is low with an
image response in the region of
70-80 db. when using the high-pass
filter.

The antenna in general use is the
“Bow Tie” which is essentially a
dipole formed of two triangular

pieces of sheet metal somewhat
shorter than /4. A matching trans-
former 1s used to couple into a
transmission line of RG 59/U co-
axial cable. One of the major prob-
lems involved in antenna installation
at receiving points is transmission
line loss. At the frequencies used
RG 59/U has a loss of 8 db. per
100 feet. Raising the antenna, there-
fore, merely results in increasing
the length of coaxial line with con-
sequent higher loss offsetting the
gain in signal pickup.

Other types used
stacked ““Bow Ties”. both single,
one-above-the-other arrays. and
side-by-side arrays, stacked “V" and
stacked and single rhombic anten-
nas. The small size of rhombic ele-
ments at this frequency makes them
very suitable for stacking as well as
for single use. Ten experimental
parabola reflectors and dipoles have
been constructed but it is under-
stood that they are not superior to
the rhombics. Up to the present no
field strength measurements have
been made but the service area is
about the same as was expected and
agrees with the results obtained
during the Washington, D. C. UHF
tests. Fair to poor results have been
reported irom Riverhead, Long

consist of

Island, 32 miles away, and good
results from Port Jefferson, 22 miles
away, also on Long Island.

UBRF Television in Mo.

Station KA2XAQ owned by KMBC,
Kansas City, Mo. put the first UHF TV
signal on the air in that area on Feb.
15. Radiated from an Andrews antenna
mounted 420 ft. above ground on the
top of the Power and Light Building a
power of 400 watts, video, was ob=-
tained. During the tests video informa-
tion was transmitted on a frequency of
507.25 MC. Audio will be on 511.75 MC
when that part of the transmitter is
completed. Reception tests were made
on a Zenith receiver with UHF strip
inserted in the tuner, and a Sentinal
receiver using an RCA converter. In
each case results were obtained egual
to VHF quality.

Conventions Held by TV

The DuMont Television Network has
announced details of 2 method of using
television to cut convention costs by
means of a closed circuit hook-up.
According to the plan, instead of as-
sembling all the members and execu-
tives in a given cily, the executives
gather in a studio in one city which is
connected via the coaxial cable to tele-
vision studios in other cities where
convention delegates are assembled. In
this way personal, visual contact is
obtained without the cost of travelling
for scores of company representatives.

“HOW can | strengthen the
magnetic field without increasing
the size of my coil?” :

"HOW can | reduce resistance,
and hold my coil fo the same
space?”’ :

Round Bobhins for

e ens ;. Precision BOBBINS
zers, ete.

Square, and —

Send for samples

Prompt estimate any quantity large or

small, to your specifications.

Bob-
small

Rectangular
bins for

transformers, re-
actors, motors, elc.

phone — write

PRECISION PAPER TUBE CO.

2057 W, Charleston St,, Chicago 47, 1.
Plant No. Twe, 79 Chapel 5t., Hartford, Conn.
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No insulation strips needed

Each winding layer fits into one below,
permitting minimom coil size — provid-
ing adequate windings.

Durable. COST-SAVING!

Strong. Light. success.

Wire —
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' | TESTED and PROVEN
By Leading Sound Engineers

Overwhelming evidence of Rangertone superiority In
tape recording has been established. Many prominent
users in the broadcast, motion picture, and recording
field, credit Rangertone with a large share of their

Four years of development has produced equipment,
refined to the highest degree of technical excellence.
Qutstanding and exclusive Rangertone features include: Superior
editing facilities, ehoice of four common tape speeds. long playing
time (up to six hours), lip-sync operation, complete metering facili-
ties, buwilt-in 3 ehannel pre-amplifier.
construetion and maxinmun  portabality,
Write jor Cemplelc Details.
[See Rangertone At Booth W, IRE Show]

' RANGERTONE, INC,, 13 Winthrop St, Newark, N. J.

RANGERTONE

Also NAB approved, rugged

Portable Tape Recorder
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EVERYTHING YOU WARNT IN
"STABILIZED"” CRYSTALS

High quality—quick delivary—modest cost!
All three ore yours when you
Knights Co.

Whether you
crystals built to your exoct
The James Knights Co.
ply you promptly.

A special  production

use James
“Stobilized”’ crystols,
wish stondord crystals, or
specificotions,
is equipped to sup-
system is main-
toined to effect greoter sovings for you on
shart run jobs.

The lames Knights Co. fabricates a com-
plete line of “'Stobilized” crystals to meet

every need—precision made by the most
modern methads and equipment.

Whenever you think of crystals, think of
JK *“Stabilized” best

bet—your best buy!

crystols. They're your

A tube research lab-
oratory needed a 19
ke crystal ta use ds a
standard. The James
Knights Campany de-
livered one in a hurry.
A portially assembled
HYaT hermetically
sealed unit on 19 ke
is shown ot the left
The James  Knights
Company does many
kinds of special work
for exacting customers
every doy.

WTTG Sarvey

. (Continued from page 29)

i Since all of the measurements
made during this survey were made
before 9: 00 P.M. (July-August '49),
no diurnal effects were noticed. Be-
cause of this effect, greater signal
strengths would have been experi-
enced, especially at the outer ex-
tremities of the radials, if the
measurements had been taken dur-
ing the hours of darkness when
most television viewing occurs.

IRE Program
(Continued from page 31)

pace Charge Lifects in Reflex Klvglraus'—
A 3 bBerg and M. Zhodorow, Stanford
Unive Stanford, Calif.

“Freeent Development in lligh-Power Rlyws-
tron Amplifiers”—C., Yeronda and V.
Learned, Sperry  Gyroscope Co., QCreat
Neek, L, 1., N,

A new Super-Power Reum Tricde —W. N.
Farker, W. B. Harbaugh, M. V. lloover.
and l. P. Garner, Rudio Corpuoratien of
Ameriea, T.ancaster, Pa.

Bxternal  Cathirde  Inveried

Joseph . Hull, Signal

ing Laboratories. INort

Magnetron' —
Corps ingineer-
Mormuouth, N. T,

Navigation Aids

“Analysis of Course Errors in Lhe VIFIT Om-
ni-Directional Radio Range ' —J. Wesley
Leas, Ar Navigation Development Boarg,
Civil Acronautics Administration, “Wash-
ingten, D. C.

“Dynamic Aspecr ol Eyrors an Radio Naviga-
tion Systems Pacticularly in Casc of Trast-
AMoving Receivers and  Transmitters”—
H. Busignies, Tederai Telecomimunication
Laborateries. Tne., Nutley, g

“A New Rasis for Analyzing Radio Naviga-
tion and Deteclion Systems”—N. L. llar-
vey, Svivama Electric Imrodueis Ine., Bay-
gide, N. V.

“Stochastic Procos Applied to Aariat
¥ tion  and Inrecthion  Finders'—L.

Rosa, I“ederal Telecommunication

Ine. Nutlley, N,

Airbarpe Trans-

IS EY

AL de
Taboralorivs,
“1000 MC Crystal Conrolled

mitter  lor  Distanee  Aaasuring  Taquip-
ment”-—I3.  Warringr. 1cederal  Telecomn-
municittion laboraturies, 1o, Nutley,
Nod

Symposium: Sound Recording

“Noise Considervation in Andio Systerns .,
1.. Hop exstern Eleclric Company,

Hollywood. Calif,

“Consideralions of

Hound Reeording

| anid Reproducing stems’'—Albert W,
Friend. Radic Corporation of America,
Princeton, N. J.

“Magnetic Recording Ifrequency  Response—

Pitfalls'—
Resvarch Founda-

Meaguremont I'roesdures ol
‘ R, L. Zenner, Armour
| iion. Chicago. 1il
| “Distortions in Reocording Systems”—H., E.
| Roys, 1(.|<1 v Corporation  of  Amerien,
| Camden, XN
“Perceptibilivy 0[ 141ut(m in Recorded Speech
‘ and AMusie”—Harry Schecter, Air Force
Tescarch Taborator and Massaclhiusetls
Tustitute of Technology, Cambridge, NMass.

‘ Propagation |l—impact of Propagation on

| Operation of Systems

“A Microwave DPropagation Tes
lat and ¥, A, Byam, Jr.,
Telegraph Co., New Yorl,

“Diversity Decention Technigues
Wamherl Washington
Towmis, Moo AL H. o

J. Z. Mil-
Weslorn Union
Y.

sineering  Luboraiories, Tort AManmouth,
N, T

Clxperimental Byvalog ion of Diversity Re-
ceiving Systeins’-——John L. Glaser anild
BoLlL Vin Wambeok., Washinglon Uni-

versity, FL
‘Conpurison  of

Touis. .1Alo.
AModulation

Methods  for

Vaoice  Cenmmunication  over lonospheric
Nadio Circuits™—>M. Acker and 3. Gold-
| Laboratories, Mineola, T, 1., N. Y,; H. I
4 Aever amd .\, 1T o Jgnal Corps En-

sineering Laboratori Faort Monmouth,

“Comparisan of Medulation Methods for Tac-
siimile  Commiunication  over Tonospheric
Radic {ucull%‘—\] Acker and B Gold-
herg, nal Corps kngineering Labora-
torics, TFort Monmoulh, XN. J,

www americanradiohistorv com

Electron Tubes IV—Materials & Technics

Seal Between Metals and -

mics for Ihigh Temperature Applications’
<ML WL Soderstrom and I H. MaPliea,

(nll]nt Rarhn Ca., Cedar Rapids, Iow

A Vacunm

CEMect  of Composition ol Oxide-
Coated C'athodes on  [Fleclron Tm

. Widell and R.
Covpornnen of Aneriea, llarrizan, N J.
“Effects of Controlled Impurities 1n Nickel
Core Metal on Thermicnic linnssion from
Oxide-Coated Cathodes”-—George
Sylvania Klectric PJ oduets Inc..

A, Keliar,

l'_‘om,:an'uin:lnrs in \a
5 £ . Williams,
leugh, Inc, Sun

M
Eiltel Mool
Frunao, Calif.

Components

“Minjaturizitiion  Apneoaches: A Dfangas: o1
and  Propasal”—23.  Abramson and .
Danko, Rignal Corps Engineering Labuii-
tories, Fort Monmouth, N, J.

“The Fxpenential-Tine Pulse Translop
T. R Shatz and B AL Williams,
Tnstitute of Technnlog '

Umiversid  Precision Resoivers L.
He Reeves  Insirument Corp New
\ml\ N.OYL

YA Compaci Magnetie  Menmor
Alorton, Tuiversity of Culifornia,

Calif,

"Synachrovyelatron Ticld Regulata
MceKown, Nperry  Gyroscope
Neels, Lo T ND T Wme P Cuywond

Carnegie Tnstiture of
burgh. Fa.

Technology,

Oscillators
“The Transient DBelavior
lator”—Chester

reau of Standar
“Mode

‘\ a.alnn;torl
Suppression :n Troadhand Re

stron  Oscillator H. Srmn
Lolyiechnic Rescarch and Developrae
Company. Inc., DBrooklyn, N, ¥

"Telemetering 1L3locking Oscillatoy'—W, Tarld,
Signal Corps Engineering Laboratsries,
Fort Monmouth, N. J.

“Some Aspects of RFE Phase Controal in AMicro-
wave Oscillators”—IE. T, David. Tr.. Mas-
sachusetis Institute of Technolozy, +~am-
bridge, Mass.

“Severn League Oscillator”'—F. Q. And
Rell Telephone Laboratnories, Inc..
York, N.

DeWald Color TV System

The DeWald Radio Manufacturing
Corp. of 35-15 37th Ave., Long Island
City, New York, has announced that
Mark Gilaser, vice president in charge
of engineering, has developed a color
TV system which requires no filters to
re-introduce natural colors into the
received picture. Full details are not
vet available since patent application
is being made. However, it is under-
stood that the system is fully elec-
tronic, fully compatible, can be pro-
duced at low cost, operates on very
high frequency or ultra high fre-
guency, is adaptable for present re-
ceivers at a cost of less than $100,
requires no accurate color registration,
and can be operated with present pic-
ture tubes. A simplified transmission
change converts present systems and
it is of 1he repetitive cyclic interval
type.

George O. Milne

George O. Milne, 47, of Wood Ridge,
N. J.. director of technical operations
fovr the American Broadcasting Co. and
one of radio’s pioneers, died Jan. 28,
in a Miami Beach, Fla., hospital ¢f a
heart attack.

RMA TV Color Report

Copies of the report of the Color
Television Committee of the RMA En-
gineering Dept. are now available for
sale at $6.00. Orders may be placed
with L. G. Cumming, Technical Secre-
tary of the IRE, 1 East 79th St., New
York City.

nn,
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The
BROOK
High Quality
AUDIO AMPLIFIER

f s Jdedel 100330 watts)
Also avaidable: NModel 12.43.10 watts

All Low Y [ Finest Audio Quality
Mu you ever listened to
Triodes —_
+ Listening Fatigue
Brook '+‘

made }

Transformers

+

Brook's
own
Circuits  _J

High Qualiy at
extremely {ow valime

High quality ai
the [ndl loudness of
2 band or symphony

“You can belicve vour ¢ars when you
listen with a Brook Audio Amplilier”

Write TODAY for FREE Technical Bulielin
and Deajled Distortion Analysis

BROOK ELECTRONICS, .

Efizabeth, N. J.

Dept. TC- O, 34 DeHart Place

Exhibits

Come Again—
Television Men!

“Spotlight is on the New™ in 230
Electronie Exlhibits for you to see.
Hear 3 technical sessions and 2
Symposiums of 24 papers of all
the latest phases of relevision.
Last March 15,710 attended. The
Registvation (4 davs) is $3. 00,
for television indusiry people.

Not open to the gencral public.

THE INSTITUTE OF RADID ENGINEERS
T E 79th St,, New York 21, N. Y.

A5 EXHIBITED AT THE

84010 ENGINEERING SHOW
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LE DI.'X

REI.AYS- and
CIRCUIT
SELECTORS

ROTARY SOLENOID

OPERATED

® REMOTE CONTROL
® SELF-STERPPING OV
EXTERNAL IMPULSING
® POSITIVE
DETENT ACTION

for REMOTE CONTROL
of MULTIPLE
COMPLEX CIRCUITS

Many versatile designs of stepping,
counting, adding and subtracting,
latching, and circuit selecting re-
lays are made possible by the
combination of the Ledex Rotary
Solenoid and wafer type rotary
switches, Self-stepped or exter-
nally impulsed, the device is im-
mediately adaptable to many
remote control applications. A
choice of wire sizes permits a wide
range of operating voltages and
power requirements. Various types
of mountings further increase its
adaptability. In addition to its
positive control of multiple, com-
plex circuits, a reserve of mechani-
cal power is available for the per-
formance of duties other than
switching operations.

We supply to quantity users and
solicit the opportunity to be of
assistance in solving multiple cir-
cuit relay problems.

- WRITE DIRECT TO

137 WEBSTER STREET

'DAYTON 2, OHIO
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SAVE on Miniature and Toggle Switches at WELLS

Miniature Switches

—/
—
FIG. K (Aga‘.rd.‘. )
° © l;/‘IVEY‘AL)
0 [s]

@7 © FIG. P
I ]

© ©

[am s .:— :-
FIG. C FIG, F FIC. H FIG, M FIG. Q FIG. U FIG., Y parracs
STOCK PRICE sToCK PRICE
NUMBER MANUFACTURER MER. TYPE NO- CONTACTS ILLUSTRATION EACH NUMBER MANUFA CTURER MFR. TYPE NO. CONTACTS ILLUSTRATION EACH
305-10 Microgwitch WP3NS N.C. FIC. AA $0.40 311-116 fAwcroswiteh SWO186 N.C. FIG. O 53
n5-180 Microswitch WP-5M3 N.C. FIG. AA a0 303-43 fdicroswateh YIZYST SPDT FIC. © 0%
307-210 Niscroseatch YP3A .0 FIG. A2 .3t 309.93 Microswitch BRS36 SPOT 71G. D .68
L309-75 Microswitch YZ-RQ} NO. FIG. A 92 37017 M- Switeh QRS SPDT FIG. D 75
303-67 licroswatch YZTRAB N.O. FIG. A g1 PH-112 MU-Switch MBW SPOT FIG. E R
PH-100 Acro ROIP2T MN.0. FIG. A 71 305.64 Microswiich WERIZ N.C. FIG. L 53
301-96 fU-Swalch MLB.321 SPOT FIG. B .85 31125 MU-Swilch CUN24155 NC FiG. E .83
361-92 Wicroswitch ¥Z-2¥LTCl SPDT FIG. B 1.01 370.:0 Agro RO2MI2T N.0 FIG. £ 70
301-36 MU-Switch RO2M SPDT FIG. B 95 30332 Microswileh YZ.3RW2T N0 rg. v 69
30178 MU-Switch Green Dot SPDT FIC B 7% 306-10 Microswitch BIE-ZRQITMI sPoT FIG G 243
303-79 Microswitch BZ.RL3? SPOT FIG. B &) 309101 Microswiich BI-2FW22| SPOT FIG. K 95
303-85 MU-Swalch MLBI29 SPDT FIG B 67 PH-113 Microswilch RZBQT SPOT FIG K 38
305-154 Acra XD4.5L SPDT FiG. B 3 13061010 Acro RO7-8586 N.O FIG K 55
311130 Acra —— spoT FiG. B 70 37018 Acro HRO7IP2TSFL N.0. FIG K 60
PH-101 Microswitch BRLI3 SPDT FIG. B 72 370-139 icroswilch YIRQd1 N.0 FIG. K 63
PH-102 Microswitch YIRLEI2 N0 FIG. B 8% 37040 Cutler Hamme: - N.0 FiG. X 79
PH-103 MU-Swilch Blue Dot SPOT FIG. B 68 3-8 Ricroswitch RN-11-HO3 SPOT FIG M 1.50
PH-104 fdicrogwiich YI3RLTC2 .0 FIG B 64 3069-157 WU-Switch —-— N.C. FIG N 115
PH-105 Microswitch YIR31 NO FIG. C 53 370-15 MU-Switch AHB203 SPDT FIG. 1.25
PH-108 Microswilch R-R38 NC FIG G 30 3.7 Microswitch WIE-TRQTN N.C. FIG. N 135
PH-107 Micreswitch G-R35 N.C FIG. C ) 30511 Acre 2MOIIA NO FIG. P 37
PH-108 Microswitch W 2RT NG FIG. C .50 . 2! [
308161 Misroswiteh Y2383 N0 FI5. ¢ o PN B owich A aror fis o .
311118 Microswitch WER3] N.C FIG. ¢ 1 ]76 b eroswileh YIE RQYZZ NO F10.R 275
311-123 Miccaswilch WLiR NG FIG. ¢ 60 0. eroswale Ro7 e e s “a
3114126 Acro HRACT 14 N.C rG. ¢ 50 §el Acro HROT-pST N.0. ! 2
311-125 Atro HRRG7 1A NG 5 6 53 303-33 M!closmlch YZ-RQ4 N.O. F\g S .50
31121 icroswilch WIIRTC NC Fl6. ¢ 50 PH.114 Microswitch WIR-31 N.C. Fig. T 6
11288 Wicroswilch vz N.O FIG. ¢ 53 PH.115 C(!(Ier Hammer 2305K564 OPDT FIG. U .63
3706 Microswitch X737 NG FIG. ¢ 45 PH-116 Microswiteh WIRQ4) N.O. FIG. W 60
PH-103 Microswitch RRS13 N.C. FIG. O EH PH-118 Microswitch BZROAI SPOT FIG. W 60
FH-110 Microswilch BRS3: SPOT FIG. D 53 311-128A Microswitch YZ.RTX1 N.O FIG. X 90
PH-111 Microswilch GRS N.O, FIG. D 49 PHI17 1iU-Switch 1 N.C FIG. Y 1.33
Toggle and Push Switches
S ” R
FIG. A FIG. B FIG. C FI1G. D FIG. E FIG., F FIG. 6 FIG. H FIG. K FI1G. L FIG. M FIG. N
sTOCK PRICE sTocK PRICE
NUMBER  FIG.  CONTACT ARRANGEMENT MAMUFACTURER & NUMBER EACH NUMBER  FIG.  CONTACT ARRANGEMENT MANUFACTURER & NUMBER EACH
PH.508 A SPOT BIB .38 305-174 C PPDT CENTER OFF MOM | SIDE AN-3023-5 S0
PH.501 A SPDT AN3022.3B 35 305-177 C DPOT CENTER OFF MOM EACH SIDE  C-3 L]
PH-502 A SPST MOMERTARY 810 .30 305-176 [ OPQT CENTER OFF MOM EACH SIDE  AR-3023.7 .50
PH-503 A SPDT CENTER OFF MOM EACH SIDE  BIl 32 305-173 c DPDT 8710K3 55
PH-504 A SPDT CENTER OFF Bl4 .35 305-175 c DPDT CENTER OFF MOM EACH SIOE  3712K3 50
PH-505 4 SPDT MOMENTARY 821 -3 305179 [ DPDT CENTER OFF MOM EACH SIDE  8732.K2 50
PH-305 A $PST AN-3022-1B 30 309-163 [ DPDT CENTER OFF MOMENTARY CH £-11 55
PH-306 A SPDT CENTER OFF AN-3022-1 35 309-162 ¢ oPST CH C1 45
PH-507 A SPDT CENTER OFF MOM EACH SIDE  AN-3022-7B 32 309-164 [ DPST MOMENTARY CH 3711K3 i)
PH-508 A SPST MOMENTARY AN-3022-8 28 370-31 C DPOT CH C-18 5
PH-513 A SPDT CENTER OFF CH AN-3022-18 -38 305-87 0 1 SIDE DPST MOM | SIDE SPST AH & H 85
PH-514 A SPST CH B-5 A 35 305-111 £ SPST MOMENTARY CH 8817K2 28
LT-104 A SPDT 1 SIDE MOMENTARY CH 8305568 35 305-153 3 SPDT GENTER OFF CH AN-3021-1B 35
309-168 A SPST 168553 .30 LT-100 F SPST cH 22
309-171 A SPDT CENTER OFF MOM 1 3IDE CH 8209K5 35 LT-160 F SPST MOMENTARY AH & H w/LEADS 20
370-1 A SPST MOMENTARY CH AN.3022-88 25 30151 [ 4PDT MOMENTARY CH 8305K12 75
3704 A SPOT CENTER OfF CH B8-34 35 305-140 H DT NO MAKE EACH SIDE OPEN FRAME .25
370-14 A SPDT CENTER OFF 1 SIDE MOM. CH B-7A 0 308.161 K SPST CH 878113 195
370-25 A SPST MOMENTARY CH B-6B 2% 305.76 L OPST AH & H OPEN FRAME 5
305171 A SPOT CENTER OFF MOM | SIDE 820945 32 177 L OPST AH & H 1.25
309-159 B8 SPST MOMENTARY CH B-13 35 30122 M DPST AH & H SPECIAL FOR HANDY 40
PH-509 c OPST AN-3023-28 A5 LT-107 N DPST AH & H TALKIE 25
PH-510 £ DPDT MOMENTARY CH 8715K2 50 .
PH-511 ¢ OPDT MOMENTARY CH B715K3 50 Many More Types in Stock. Send Us Your Requirements,
PH-512 C DPST CENTER OfFF CH 8720K1 5%
¥y n 3023
e b ppsT CH AN-3023-2 # JUST OUT: CATALOG H500 Manutacturers, Distributors and
Distributors: Our standard distributer arrangement applles on these items. Amateurs write for the brand new Wells Electronic Catalog H500. Fuli
of tremendous values in highest quality camponents.
. . .
Order directly from this ad or through your local parts jobber—
SALES, INC.
id 320 N. LA SALLE ST. DEPT. T, CHICAGO 10,ILL.
72 TELE-TECH ¢ March, 1950
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Here's a line of capacitors specifically developed for

operation at high ambient remperatures. These G-E
units requirc no derating at temperatures up o
100°C; can be used, up to 125°C. Similar in con-
struction to other General Electric d-¢ paper-
dielectric capacitors, these Permafil units are
treated with a compound which rerains 1ts elec-
trical stability at high operating temperatures,
Permafil capacitors, now part of G-E’s standard
line, are avatlable in case stvles 61, 63, 65 and 70,
as covered by specificarions JAN-C-23, i racings

of .10 to 10.0 muf; and 600-, 1000- and 1500-volrs.
All have meeallic coatainers which are sealed with
G-E's new long-life all-silicone bushings.

When continual operation at ambient tempera-
tures above 85°C is indicated, copsider the special
characteristics of these G-E capacitors. Their
“custom-made’ qualities may go hand-in-glove
with your product designs.

For further information, on these or on ca-
pacitors for other applications, write Capacitor
Sales Div., General Eleceric Co., Piresheld, Mass.

Apparatus Department, General Electric Company, Schenectady 5, N. Y.

GENERAL

Industrial control

Rodio filters Stroboscopic
Radar equipmeant
Television

Electronic equipment

Flash phetography

ELECTRIC

. o
FOR Chanuiealioh Dust precipitators
Motors systems Radio interference
Luminous-tube & : suppression
ffanfarere -Cu?::llnr discharge : PP[ i

n mpulse generators
Fluorescent lamp YA 9 L2 2
ballasts AND MANY OTHER APPLICATIONS
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RCA FIRST!

Beam Triode

Tésted at one million watts input

The Fountainhead of Modern Tube Development is RCA

The new RCA-5831 has a conservative 500-kw output*
with less than 2-kw grid drive!

IMAGINE A TUBE just a shade over 38 inches long and 9 inches
in diameter that handles with high efficiency an input of 650
kilowattts* in comtinuous commercial service . . . that, then, is
the new and revolutionary RCA-5831 super-power beam triode
—tipping the scales at a mere 135 pounds!

‘This new tube can be operated with maximum rared plate
voltage and plate input at frequencies up through the AM
broadcast band and much higher. The limitations for opera-
tion at the higher frequencies have not yet been determined,
but we will welcome requests for information on specific
applications.

The RCA-5831 is unique in that it features a symmetrical
array of unit electron-optical systems embodying a mechanical
structure which permits close spacing and accurate alignment
of the elecirodes to a degree unusual in high power tubes.
Ducts for water-cooling the plate and beam-forming cylinder
are built-in and have simplified hose connections. The grid-
terminal flange employs a water-cooled connector. Because of
the electron-optical principles incorporated in its design, the

5831 has low grid current and hence requires unusually low
driving power.

Other features of the RCA-5831 include a multi-strand, thoris
ated-tungsten filament for economical operation as well as
high emission capahility, and low-inductance rf leads and
flange terminals.

A technical bulletin covering the RCA-5831 in more detail,
is available from RCA Commercial Engineering, Section C57R,
Harrison, N. J. *Unmedulated class C service

ANOTHER new RCA tube...

++othe RCA-5675 “Pencil-Type’’ Triode for UHF
applications: RCA-5673 is a new mediom-mu
iriode employing a double-ended coaxial-elec-
trode structure, for use in grounded-grid circuits.
As a local oscillator, it will deliver a power ourput
of 475 milliwats at 1700 Mc, and about 50 millj-
watts at 3000 Mc.

See the new RCA-5831 at the RCA Exhibit, LL.R.E.

ELECTRON TUBES

National Convention, Grand Central Palace, N.Y.C., March 6-9.

RADIO CORPORATION of AMERICA

HARRISON, N. J.
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