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POWER FACTOR: INITIAL 1.5% @ 1 KC

AFTER HUMIDITY 2.5% @ 1 KC

INSULATION: DUREZ PHENOLIC—VACUUM WAXED

SPE

WORKING YOLTAGE: 1000 YDC—TEST YOLTAGE: 2000 YDC

- When Ordering Specif, “*“HEAVY DUTY" Type DISCAPS

APPROVED AND USED BY
LEADING MANUFACTURERS

“HEAVY DUTY"
By-Pass DISCAPS

9]

IFICATIONS

LEAKAGE RESISTANCE: INITIAL 7500 MEG OHMS

AFTER HUMIDITY 1000 MEG OHMS
LEADS: #22 TINNED COPPER {.026 DIA))
TOLERANCES: 5%, +10%, +20%

o

S, o s

HI-VOLTAGE DISCAPS

TYPC F-580 TYPE E-500

CAPACITY. . ... .. 500 MMF T50% —20% ai 22° C.... ..500 MMF 150% —20% at22° C
WORKING VOLTAGE. . ............... 25000VDC. .. .. i 20,000 VDC
FLASH TEST VOLTAGE .. .............. 37,500 VDC. o v v iir e 30,000 VDC
POWER FACTOR. . ........ Less than1% at1Q00CPS. .. ........... Less than 1% at 1000 CPS
Molded LEAKAGE RESISTANCE....... Guaranteed higher than .. ... e n e e Guaranteed higher than
Plaskon 25,000 Meg Ohms 25,000 Meg Ohms
Case BODY SIZE. . ot i v i iineeenenn. 1" Die. x2Vs " longs v e v nnns e 1” Dia. x 2" Long

e S e
. o . -

"DISCAP

CERAMIC |
CONDENSERS |

RADIO MATERIALS CORPORATION

GENERAL OFFICE: 3325 N. California Ave., Chicago 18, [ii.

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND,

Two RMC Plants Devoted Exclusively to Ceramic Condensers
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FRONT COVER: COMPLETE TRANSISTORIZED EQUIPMENTS are now being pro-
duced in miniature packages. Striking illustrations of excellent performance char-
acteristics obtainable with the plastic-embedded units are exemplified by the audio
oscillator and amplifier, which employ junction types. The oscillaitor maintains
stable oscillation with a total power drain of 0.09 microwatt, while the two-stage
amplifier boasts a power gain of 90 db and a passband of 100-20,000 ces. The
minute power drain and heat dissipation requirements of the transistors will make
even greater size reductions possible as comparable resistors and capacitors are
developed. For a complete description of the mammoth strides made in transistor
developments to date, see the article starting on page 36,

TRANSISTORS: A SUMMARY OF PROGRESS IN PERFORMANCE ............ 36
Characteristics of point-contact and junction units compared;
® improvements between 1949-51 suggest miniature applications
MODE INTERACTIONS IN MAGNETRONS . ... ... .............. R. R. Moats 39

Stability-and-change criteria which says that strongly oscillat-
ing mode will give way to next higher mode is contradicted

ELECTRONIC LIGHT AMPLIFIER FORTY . ... ... ... ... ... ... ... . ... 41
WORLD’S LARGEST CENTRIFUGE TESTS MEN & EQUIPMENT ............ 42

Dramatic experiments utilize remote television camera to show
reactions of men and communications equipment at 40 G stress

A RECEIVER PRODUCTION TEST DISTRIBUTION SYSTEM . ... H. Goldberg 44
The advantages of local and remote origination of test sig-
pals used in radio and television manufacturing are examined

AUTOMATIC STATION BREAK ANNOUNCER .............. Philip Whitney 47
Cessation of average program level actuates tape relay cir-
cuit; cam and motor timing device prevent false operation

EVALUATION OF UNIDIRECTIONAL ANTENNAS FOR 450-460 MC . J. S. Brown 48
Performance of antenna models designed for emergency band E
indicates suitability of each type for different applications

NEW DEVELOPMENTS AT NATIONAL BUREAU OF STANDARDS .......... 50

CBS OPENS NEW HOLLYWOOD TELEVISION STUDIOS . ... Alberi J. Forman 52
$12,000,000 project scheduled to begin operations in October.
Flexible design anticipates addition of future studios.

SYNCHRONOUS DETECTION OF AM SIGNALS .............. John P. Costas 55
S/N improvements in receivers using correlation techniques,
DSB reception less susceptible to interference than SS8B

CUES FOR BROADCASTERS . ... ... 58

SIGNAL-TO-NOISE CHARACTERISTICS OF DETECTORS
...................................... A. H. Schooley & S. F, George 60
Data on linear, parabolic and semi-cubical detection of sig-
nals embedded in noise expected to have effect on TV design

GLOBAL STANDARD FREQUENCY BROADCAST RECEPTION-II ... E. L. Hall 64
Observations of standard transmission on 5, 10, and 15 MC
show how seasons, frequency and time affect global coverage

SUBSCRIPTION TV —PRO & CON! ... .. e, 66
DEPARTMENTS:
Tele-Tips ... ........... 8 News ... ... ... 76
Editorial .............. 33 Coming Events ... ....... 76
Radarscope ............ 34 News of Manufacturers’ Reps 108
New Equipment ........ 68 Books ................. 109
Washington News Letter .. 83 Persomal ............... 113
‘ Bulletins .............. 128

CALDWELL-CLEMENTS, Inc., Publication Office, Bristol, Conn., Editorial/Busi-

ness Offices, 480 Lexington Ave., New York 17, N. Y., Tel. Plaza 9-7880
Publishers also of RADIO & TELEVISION RETAILING
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MOLDED COIL FORMS

Affer years of development, the NATIONAL MOLDITE COMPANY
has engineered and built an automatic machine for making molded coil
forms held to the most exact dimensions for length and O.D. This new
machine is geared for high speed production, thus providing prompt
shipment on most popular sizes.

Here is another example of MOLDITE pioneering in order to
provide the radio, television, and communication industries with quality

_engineered components,

Yes, look to MOLDITE for precision engineered magnetic iron cores,
RF filter cores, and now MOLDED COIL FORMS.

MAGNETIC IRON CORES « FILTER CORES « MOLDED COIL FORMS
THREADED CORES « SLEEVE CORES « CUP CORES

NATIONAL

Samples promptly
submitted upon request
for design, pre-production,
and test purposes

COMPANY

1410 Chestnut Ave., Hillside 5, N, J.

~ Roberl T. Murray - Jerry Golten Co.  Martin P. Andrews  Perlmuth-Colman & Assoc. Jase Luis Pontet -
614 Central Ave, 2750 W, North Ave, Mott Road - 1335 South Flower Cardoba 1472
Chicage 22,8l Fayetteville, N. Y. Los Angeles, Cal, Buenos Aires
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BIGGER HERE! :

Now with a New 27-inch Rectangular Picture Tube

Again Sylvania steps ahead with a big all-glass
picture tube to meet your demands for larger
sets and larger screens.

This tube is designed for easier, more com-
fortable viewing. It employs a neutral-density,
gray filter face plate. The tube is magnetically
focused and deflected. Equipped with an ion
trap gun . . . no external conductive coating.

NEW COMPACT DESIGN

Here is a big tube that’s actually shorter in
depth to overcome many cabinet design prob-
lems. By employing a deflection angle of 90

TELE-TECH * July 1952

degrees, the over-all, front-to-rear dimension
of this tube has been held to only 22} inches.

For full detailed data and characteristics of
this latest Sylvania picture tube, write today to
Sylvania Electric Products Inc., Dent. R-3507,
Emporium, Pa.

SYLVANIA

RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PROTOLAMPS; TELEVISION SETS

wwWw americanradiohistorv com
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New Materials —New Tethniqﬁes — New Advantages
Features in 4 New IRC Resistors

IRC Type BOC Boron-Carbon 2-Watt PRECISTOR Meets
All Requirements of MIL-R-10509 Specification

No other non-wire-wound resistor combines the advantages
" of this all-new Boron-Carbon unit. Type BOC reduces the
temperature coefficient of conventional deposited carbon
resistors—provides high accuracy and long-time stability —
replaces high value wire wound precisions at savings in
space and cost. You’ll find it adaptable to a host of critical
circuitry needs—in electronics and avionics, communica-
tions, telemetering, computing and service instruments.

Send for full details in Catalog Data Bulletin B-6.

Wire Type N (Nickel-Chrome-lIran)

C Wire Type J (Ni:_ly_aLCf'rbme
1 =

Wire Type E (High Resistivity Nickel-Chrome]
i S5 Sesistivity Nickel-Shrome
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% Chge | Resistance Chge
Ist  2nd  3rd  4th  Resist. Total from Last at End of 100
Original Cycle Cycle Cycle Cycle atEnd % Temp. Cycle| Hrs. Load enly
Resist. % S % %2 o1 100 Chge to Endof %
: Chge Chge Chge Chge hrs load 100 hss_ load no cycling:
Q
11100010 +.04 +.04 +.05 .05 100.050 +.04 —.0l 100.040 —.02
2 | 100,000 +.03 .04 403 +.05 100,060 +.06 +.01 100,000 0
3]100,000 +.01 4.02 +:02 +.05 100,000 0 +.05 100.050 —.02
4 | 100.000 + .02 0 +.02 +.02 100,000 O —.02 100.040 — 01
5 1100010 +.03 +.04 +.04 +.05 100,000 0 —.05 100,030 —.03
6 | 100.060 0 +03 +.04 +.04 100,100 +.1 +.06 99,980 0
7 100,000 +.04 +.05 +.04 +.04 100,070 4.07 +.03 100.000 0
8 | 100.000 +.03 +.05 +.05 +.05 100.050 +.05 0 100.000 0
9 (100000 +.04 +.03 +.05 -+.04 100.010 +.01 —.03 100.050 0
10 1 100,000 +.02 +.02 .02 +.04 100.010 +.01 —.03 100,000 1]
11 100000 0 00 401 403 100000 0O —.03
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For full information on these products, or as-
- sistance in adapting them to any specific appli-
~ cation, write IRC. Types BOC and DCC are
" currently available on short delivery cycles to
manufacturers of military equipment only.

Mail Coupon Today for Full Defails of These New IRC Resistors

INTERNATIONAL RESISTANCE CO.,
407 N. BROAD ST., PHILADELPHIA 8, PA,

Please send me full data on the following checked jfems:—
[ 1 Type BOC Boron-Carbon PRECISTORS
[1 Typa WW Pracision Wire Wounds
[ ] Type DCC Dapaosited Carbon PRECISTORS
[ | Type FS Fuse Resistors
7] Mome and Address of Nearest IRC Distributar

NAME . e
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IV installations
deserve this

A ¥ Byt

SPECIFICATIONS: ' }

® Fully automatic—dry i

air ovailable without AT T AvY Model 105-507 Autodryaire®* Dehydrator,
g’*é‘;xp"“' Capacity  f'ssg @ =% illustrated here, is a proper companion for the
well engineered TV transmitting installation.

® Dewpoints below —

—40" F. It is highly efficient for purging and maintain-

® Floor model—26""W . .

.Operqting pressure S10N hDCS. It haS SUfﬁ'

gg;”smb'e up to 30 ™} cient capacity to do the

1 e "r . -

* Serves up fo: / job and do it well for
40,000 ft. 1%" ‘ years. Operation 1s
Transmission Line. ’ iy . .
10,000 ft. 3 Vg : -x automatic. Clean air, at
Transmission Lline. 5 | : :

\ west wpolint 1
3,500 ft. 675" )Y owes de points, 13
Transmission Line. & L supplied continuously.

CHECK NOW! /! on the

. ‘ complete family of Auto-
REGISTERED ’ ] Dryaire* Dehydrators.

TRADE MARK } e - Standard models with de-

liveries from .15 CFM to
¥ 3.0 CFM; larger capacities
L% to specifications,

Manuchfurers of_. MARLBORO, NEW JERSEY

—~ Telephone: FReehold 8-1880
SEAL-O-FLANGE * TRANSMISSION LINE « AM, FM and TV TOWER HARDWARE * L0-L0SS SWITCHES ‘\(0AXIAI. DIPOLE ANTENNAS - AUTO-DRYAIRE* DEHYDRATORS

6 TELE-TECH * Juiy 1952
- {
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THE TERM “GUIDED MISSILE” TO THE UNINITIATED USUALLY
INDICATES AN AIRBORNE PILOTLESS PLANE DEVICE. HOWEVER,
TO THE WELL INFORMED, THIS CONNOTES MANY OTHER POS-
SIBLE FORMS OF MISSILES; SOME OF WHICH ARE PHYSICAL
REALITIES AND SOME DRAWING BOARD PROJECTS.

NOT ALL OF THESE “CONTROLLED FLIGHT" DEVICES HAVE
SPECIFIC USES AS ATTACK MISSILES. MANY ARE VALUABLE
RESEARCH AIDS IN THE ANALYSIS OF THE BEHAVIOUR OF AIR-
CRAFT UNDER EXTREME OPERATING CONDITIONS. (TELE-
METERING).

THE ENGINEERS WHOC DESIGN THE CONTROL APPARATUS FOR
MISSILES KNOW THAT IN ORDER TO ANTICIPATE THEIR EXACT
BEHAVIOUR EVERY TIME AND THE SELECTIVE CIRCUITS AND
FILTERS USED MUST BE UP TO THE HIGH STANDARDS OF PER-
FORMANCE FOR WHICH BURNELL'S TOROIDS AND FILTERS ARE
S0 WELL KNOWN. o,

THE NATURAL RESULT OF THIS REPUTATION 1S THAT MANY
THOUSANDS OF OUR PRODUCTS ARE IN SOME WAY PLAYING
THEIR PART IN KEEPING THE MILITARY ELECTRONIC PRO-
GRAM “ON TARGET.” ' Z (3

TELE-TECH = July 1952 r\ 7
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CLOSED-CIRCUIT TV coverage
of the July 7 and 21 political conven-
tions in Chicago will be offered to
Denver, Colo., Fresno, Calif,, and
Portland, Ore. Signals will be trans-
mitted over AT&T facilities, and fed
to receivers set up in auditoriums as
a public service. In addition, 65 in-
terconnected cities with 107 TV sta-
tions will receive regular telecasts of
the conventions. Only city with a
station not connected for simultane-
ous reception of the programs is
Albuquerque.

NEWSMEN for CBS-TV will
roam Chicago’s International Am-
phitheatre carrying 450-452 mc trans-
mitters during the Democrat and
Republican nominating conventions.
The 5.5 lb. portable units will link
the bearers with the control or
newsroom via a 26 mc lapel pocket
cue receiver. Suspended by a shoul-
der strap, the 1.5 x 6 x 10 in. battery
supply is capable of three hours of
continuous operation.

GERMANY is planning short
wave transmissions for the benefit of
Germans overseas. Broadcasts are
expected to commence from the
Cologne Studios of the NWDR and
be transmitted from the Norden-
Osterloog transmitters., Broadcasts
will be beamed to the Far East, the
Near East, Africa, North and South
America. Frequencies between 7 and
17 megacycles will probably be used.

TOWER-LIGHT replacements
cost about $150 each—at least they
do when a steeplejack must climb
through a maze of antennas and
cable to reach the beacon atop the
Embpire State TV tower, 1472 ft.
above the sidewalks of New York.
This expense used to be incurred
after every hard rainstorm, the
bulbs rarely living out their normal
burning lives of 3000 hours. By using
a new heat-resistant hard-glass
lamp recently developed by GE, the
continuously burning bulbs, which
do not break when water strikes
the hot envelope, need be replaced
only at' three-month intervals.. The
620-watt lamps sell for $5.95 each
and are expected to become more
widely sought as a source of illumi-
nation for warning lights on many
kinds of structures which are poten-
tial air hazards.

(Continued on page 12)
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has the ANguJERg ! *

When specifications call for sealed terminals, check with E-I
for a quick, practical solution! For the E-I engineering staff is
constantly adding to the long list of mass-produced, economy
priced hermetically sealed leads and headers to keep pace with
the ever changing needs of the electronics industry.

FOR EXAMPLE—here's the new
Series G Plug-in Type Multiple Headers

Specially designed to specification and now available as a
standard series. Another addition to the over 100 types to be
had quickly at economical mass production cost. The complete
E-I Standard line is described fully in a handy Engineer-
Designer Reference File. Circuit designers, engineers and pur
chasing departments will find it helpful. '

Call or write for it, today!

MANUFACTURERS OF
SPECIALIZED
ELECTRONIC EGUIPMENT

ELECTRICAL INDUSTRIES - INC

44 SUMMER AVENUE, NEWARK 4, NEW JERSEY

wwW americanradiohistorv com
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o

NG & TERMINAL CO., Inc.

225 Belleville Avenue, Bloomfield, New Jeﬁsey

10 - ' : TELE-TECH * July 1952
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GERMANIU
DIODES

help shrink field radio
weight from 14 pounds tc

Miniaturization_also cuts portable
radio-telephoneé™Weight in half.

Four G-E Diodes in the new

portahle radio-telephone! IN World War II, the back-pack™radio

weighed 30 pounds, a tiring load for a so

Made for the Signal Corps by dier. Careful miniaturization, employing di-

RCA and Admiral Corpora- odes wherever possible, has trimmed this
‘D N0 i . .

tion, the AN/PRC-10 is bulk to 15 pounds, and today’s radio is

the latest back-pack radio . .
P stronger, more reliable than its older brother.

set for armored, ortil-

lery, and infantry units. @ A pair of General Electric 1N81 diodes in
Discriminater can con- hermetically-sealed, self-contained cases are
tains 2 G-E diodes, of vital importa the discriminator as-

fype IN81, selected sembly of the AN/PRG#; built for the U. S.
To d S'I'_:“ Lt s - Signal Corps.* In the circuit, the diodes make
S, 1 s g the RF signal intelligible and maifgain bal-
liability under . 5 -
ance at all times over the normally wideili-

adverse condi- . ¢ bi
fions of i'-'l“if{ll"'.( tafy requlrements Of ambient tempetature .

operation. % This improvement represents only one con-
tribution of G-E germanium products to

military applications where reductions in

space and weight are critically needed.

¥ Our application engineers are prepared to
discuss the complete G-E diode and transis-
tor story with your designers, at no obliga-
tion. Write: General Electric Company,
Electronics Park, Syracuse, New York.

by Utility Electvonics Co,, Newark, N, J.

GENERAL

TELE-TECH * July 1952 ) 11
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you’il choose Elecrza carbon-coat
deposited carbon resistors

Yes—when vyour circuits demand precision Tesistors, you will want
accuracy and stability plus economy and small physical size. Your
first choice then is Electra Carbon-Coat Deposited Carbon Resistors.
Proved in hundreds of critical circuits by the world’s leading electronic
manufacturers, Electra Deposited Carbon Resistors offer all these
advantages and more—you’ll profit by investigating now!

Precision, == 1% tolerance is watt resistor = 1% offers values
the standard, but greater tol- from 5 ohms to 1.0 megohm.

erances are furni . . )
urnished Coatings and Sleeves. A variety

of special coatings and sleeves
available for virtually every
need.

7 Physical Sizes ranging from
body sizes of 17/32” x 3/32”
in the Y% watt capacity to 2-12"
x 9/32" in the 2 watf capacity.
Wattage Capacity. Available in
Ya, Y2, 1 and 2 watt capacity.
Stability. Temperature coeffi- -
cient is negative with minimum  Availability. Because of Electra’s
variation in extreme cycling. expanded manufacturing facili-
Extreme Value Range from 3 ties and improved methods, fast
ohms to 50 megohms. E.G. % delivery to you is assured.

Made to Your Specifications.
Electra manufactures to many
special specifications.

MAIL THIS COUPON &~~~ _ ——————————————°
TODAY! ELECTRA MFG. COMPANY

| 2537 Madison . Kansas City 8, Mo,
| Please send Bulletin E-3 giving complete speci»
- fications and characteristics of Electra Carbon-
= Coat Resistors.

Soctsa /-
carbon-coat

PRECISION RESISTORS

S COMPANY o oo

12
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TELE-TIPS
(Continued from page 8) ‘
LOW-COST JACKS that are
“reliable” should find a ready mar-
ket in many equipment installations.
Currently-available jacks are re-
ported to be either inexpensive and
not very reliable for extensive serv-

ice, or else they are reliable but

very costly. What’'s needed ap-
parently is a middle-of-the-road
unit—good reliability at a fair price.

NOT TUBES, but mechanical
vibrators and relays, are principal
ccmponents creating failure prob-
lems in the operation of the
“Typhoon” computer at Johnsville,
Pa. Installation and operation of
these items are logged in order to
keep a control on the situation. Also,
shutting down the equipment for
any length of time, for over a week-
end say, introduces more problems
since it requires a considerable
period of time for all of the racks
to warm-up to operating tempera-
ture. :

FREQUENCY TERMINCL-
OGY is often confusedly applied,
particularly wher&similar terms are
used to describe phenomena in rela-
tion to the speed of sound. Fre-
quencies above the audio range of
15 to 20,000 ces should be called
ultrasonic, the expression supersonic
being obsoclete and only correctly
applicable to speeds greater than
that of sound. Some aeronautical
people, however, incorrectly dub
velocities several times greater than
the speed of sound as wultrasonic!
In the frequency range below audio,
the word infrasonic is preferred to
subsonic.

FCC TO BOOST FM this year by
some relaxations in license require-
ments, according to latest rumor. Also
of interest, sale of new receivers
is now being directed toward those
areas where, because of local condi-
tions, FM is unguestionably the supe-
rior and most practical means of
sound broadcasting. Theory is “to
plant the seed and let it grow.”

LEADERSHIP—No Dbusiness
rises higher than its leadership, says
Salesman Sam, and the best kind of
leadership is that which produces
fellowship . . . . Do not expect
perfection in a human being, and be
cautious of enthusiasm when the sun
shines bright, and slow to dismissal
when the clouds hang low . .
Successful se'ling is 909 prepara-
tion and 109 presentation, but prog-
ress always involves a ‘certain
amount of risk; you can’t steal 2nd
base and still keep 1 foot on first.

YELE-TECH * July 1952
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TOP SHOWS

defrend an Hoteslore-Teowless (g)gfﬁ}%nﬁn{

T R ST R

The Dinah Shore Show “In 98% of all U.S. Television Stations”

NBC Television Network
Starring Dinah Shore

Wirite for catalog on television equipment.

e [
H o U STO N » DEVELOPING MACHINES » COLOR PRINTERS « FRICTION HEADS
F EA R L Es s « COLOR DEVELOPERS » DOLLIES « TRIPODS + PRINTERS + CRANES

((_'poﬂfi/w/m/fbfn" 11805 W. OLYMPIC BLVD - LOS ANGELES 64, CALIF.

. TWORLD'S LARGEST MANUFACTURER OF MOTION PICTURE PROCESSING EGQUIPMENT'!

TELE-TECH * July 1952
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When it comes to
making a Zza/Saviey
in space...

tackpole cup cores with their self-shielding
characteristic can be mounted close to the chassis
or any other metal part for maximum results in
extremely close quarters. In some instances, the
high Q circuits made possible through their use
permit reduction in the number of tubes needed,

Standard types include numerous shapes and
sizes, each available in a wide range of per-
meability possibilities. Highly specialized types
to meet the most critical specifications can be
engineered and produced from a broad back-
ground of experience in this exacting field.

Electronic Components Division

STACKPOLE CARBON COMPANY
St. Marys, Pa,

Other Stackpole core types include:
ALL STANDARD MOLDED IRON CORE TYPES, SIDE-MOLDED,
CHOKE COIL CORES, SLEEVE TYPES, THREADED TYPES and
COIL FORMS. . . also Stackpole CERAMAG® CORES (FERRITES).

Write for Electronic Componenis Catalog RC-8

TELE-TECH * July 1952
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FOR RADIO

For any soldering job that demands freedom from corrosion and conductive flux
residue . . . for ease of working and unequalled consistency . . . there is nothing better

than Federated Rosin Core Solder.

Each Rosin Core Solder composition, of which there is a variety for different
purposes, is a tin and lead alloy with a rosin flux that is effective but not corrosive.
Because the rosin residue is chemically inactive, current leakage at radio and tele-

vision frequencies is prevented.

Federated Rosin Core Solder is a quality product that is unsurpassed for the
permanence of the bond it produces . .. for the consistently easier soldering job it
does! Look for it in 1, 5, 20, 25, and 50-pound sizes on the familiar orange and
black metal spool. Listed by Underwriters” Laboratories Inc.

Feoritirl Wetels Divisiore

AMERICAN SMELTING AND REFINING COMPANY . 120 BROADWAY, NEW YORK 5, N. Y.

TELE-TECH » July 1952 : 15
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Kenvon
TRANSFORMERS

FOR STANDARD AND SPECIAL
APPLICATIONS

KENYON
TRANSFORMERS
FOR
JAN Applications

Radar For more than 25 years, Kenyon has led the field in producing.premium
Broadcast quality transformers. These rugged units are (1) engineered to specific

Atomic Energy Equipment _ , )
' requirements (2) manufactured for long, trouble-free operation (3) meet all

Special Machinery
Automatic Controls Army-Navy specifications.

Experimental Laboratories Write | for details

KENYON TRANSFORMER C€O., Inc.
840 Barry Street, New York 59, N. Y,

6 _ TELE-TECH ° July 1952
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|DALOHM RESISTORS........

B e S 4 e T S
T (T e o, S g
1 e i T . —

components !

Dalohm Resistors ——
Type RH-50 i

e
il s

Dalokm Resistors =
Type RH-50

The Ampex Electric Corporation uses
Dalohm Resistors in their Amplifiers
to assure highest quality of reproduc-
tion and trouble-free performance.
Ampex users find their equipment
will operate 18 hours per day with
but infrequent inspection emphasiz-
ing the superiority of the Ampex
Magnetic Tape Recorder and the pre-
cise workmanship and dependable

X MCDEL 3

performance of the Dalohm 25 and 50 watt minia- Resitiacn Fonge
ture power resistors. Manufacturers who seek the 2 OHM_to 15500 OHMS
. oy . Tolerance
answer to that space problem find it in the Dal- 05%, 1%, .25%,
ohm Resistor. It’s real power in miniature! Temp. Boel "b.00582/ Dot

Write today for full details and information on Dalohm
25 and 50 watt miniature power resistors.
“Also available in 2, 5, and 10 watt sizes.”’

“A compleie line of the deposited carbon resistors is also available
for prompt delivery.”

For those light specifications
50-Watt
Type RH-50

5 OHM 1o
55,000 OHMS

Tolerance

05%. %, .25%.
o s e T R Temp, Coel. 0.00002/Deg. C

TELE-TECH * July 1952
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Resistance Range

5%, 1%, 3%, & 5%
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JK STABILIZED
H-17 CRYSTAL

FREQUEN“CY AND
CRYSTALS FOR THE CRITICAL MONITOR MODULATION

The small, ecompact H-17 is designated ; A
as a military type crystal for its use in Monitors any four frequencies
mobile units common to the military. anywhere between 25 mc and
Frequeney range: 200 ke to 100 mec. 175 me, checking both fre-
Hermetically sealed holders; wire- quency deviation and amount
mounted, silver-plated crystals. of modulation. Keeps the

“beam!’ onallocation; guaran-

tees more solid coverage, tool

: s
&

N,
| Dawn or dusk, it doesn't matter. These heroes of the -
high wires arrive to stop power trouble before it starts.
Their “nose for disaster’ is in the service truck, in the
mobile radio unit which often relies on JK crystals and
monitors to keep their assigned radio frequency on

the beaml

.
i

THE JAMES KNIGHTS COMPANY

o : SANDWICH 2, ILLINOIS

TELE-TECH » July 1952
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INCREASE PROFITS!

S5KW and 10KW
AM TRANSMITTERS

v Lower Initial Cost |
« Lower Operating Cost |
v Proven Performance

MORE BONUS
FEATURES

GATES 5/10 KW TRANS-
MITTER With Phasor

Here's good news, indeed, for performance conscious broad-
casters who want quality equipment and who appreciate
the many bonus advantages this better engineered broad-
cast transmitter offers.

SPECIFICATIONS

@ 5 R. F. stages with 3X2500F3 power
amplifiers.
@ 4 audio stages with pair. 3X2500F3
Class B modulators.
. @ Inversa feedback employed but will
meet full F. C. C. requirements when
omitted.

® Response 30-—10,000 cycles 1.5 Db,
Noise consistently way below 60
Db. at 100% modulation.

@ Average distortion 21/42% or less at
50 and 7500 cycles.

@ Power consumption at average mod-
ulation only 15.5 KW at 5 KW or 23
KW at 10 KW, carrier power.

GATES RADIO COMPANY, QUINCY, ILLINOIS, U.S.A.
MANUFACTURING ENGINEERS SINCE 1922

2700 Polk Avenue, Houston, Texas ® Warner Building, Washingten, D. C. @ International Division, 13 E. 40th 5t., New Ygrk City
Canadian Marconi Company, Montreal, Quebec

TELE-TECH °* July 1952
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MALLORY
electrolytic

capacitors

JAN C-62 types

New Folder Outlines
JAN Capacitor Types

For use in military electronic equipment, Mallory manufactures a
line of electrolytic capacitors which will meet the requirements of
Specification JAN C-62. Included in the Mallory line is the full
selection of standard case styles, ratings and characteristics required
under the specification.

A new folder, available on
request, condenses the
information on type
designations of all electrolytic
capacitors covered hy

JAN C-62, to convenient,
easy-to-read chart form,

It’s an ideal reference for
everyone whe specifies or uses
electrolytic capacitors.

Write to Mallory for

your copy today.

Into these military-type capacitors go the same engineering know-how
and production craftsmanship which have made Mallory capacitors
the standard of quality in the radio and television industry.

Look to Mallory for all your capacitor needs . . . whether for military
or for civilian applications.

SERVING INDUSTRY WITH THESE PRODUCTS:

Electromechanical —Resistors ® Switches ¢ Television Tuners * Vibrators

lectrochemical—Ca pacitors « Rectifiers  Mercury Dry Batteries

Metallurgical=Contactss Special Metals and Ceramics » Welding Materials

INC., INDIANAPOLIS 6, INDIANA

20 TELE-TECH * July 1952
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A GRADE FOR EVE R h FED! | LAMINATED PHENOLIC TUBING

are more than ever before—the first choice in the

Diameters — wall thicknesses and lengths to meef regular electronic and electrical industries.

or special adaptations. They comhine proven performance with low cost and
excellent service!

IN RADIO AND TELEVISION their use is almost universal,

They have high insulation resistance und low moisture

ubsorption. Their lTow dielectric loss is suitable for ulfra

high frequency applications.

Wherever high dieleciric strength, low moisture
absorption, physical strength, low loss and good
machineability are of prime importance . . . the
combined electrical and physical properties of

IN ELECTRIC MOTORS for armature shaft spacers, insulators, CLEVELITE and COSMALITE
brush holders, and many similar force-fit applications re-

quiring easy machining, Clevelite is particularly suitable. gre essential.

e e
L

IN RELAYS, (ON‘TROI.S, SE_I.ENIUI_\ﬂ RECTIFIERS,_ the vuric:us IMMEDIATELY AVAILABLEI
grades of Clevelite Phenolic Tubing have special properties
that guarantee complete satisfactien, Tell us your needs.

*Reg. U. S, Pat, Of.

’ 6201 BARBERTON AVE. CLEVELAND 2, OHIO
PLANTS AND SALES OFFICES at Plymouth, Wisc,, Chicago, Detroit, Ogdensburg, N.Y., Jamesburg, N.J.

ABRASIVE DIVISION ot Cleveland, Ohis
CANADIAN PLANT: The Cleveland Container, Canada, Lid., Prescott, Ontario

REPRESENTATIVES

NEW YORK AREA R.T.MURRAY, 504 CENTRAL AVE., EAST ORANGE, N.J.
NEW ENGLAND  R. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN.
CHICAGO AREA PLASTIC TUBING SALES, 5215 N.RAVENSWOCD AVE, CHICAGO

TELE-TECH + July 1952 21
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INJECTION MOLDED GRADES:

MYCALEX 410

MYCALEX 410 IS APPROVED
FULLY AS GRADE L-4B UNDER
NATIONAL MILITARY ESTAB-
LISHMENT SPECIFICATION
JAN-I-10 “INSULATING MATE-
RIALS, CERAMIC, RADIO, CLASS
L.” CAN BE INJECTION MOLDED,
WITH OR WITHOUT METAL IN-
SERTS, TO EXTREMELY CLOSE
TOLERANCES.

CHARACTERISTICS

Power Factor, 1 megacycle......0.0015
Dielectric Constant, 1 megacycle...9.2
Loss factor, 1 megacydle............0.014
Dielectric Strength, volts/mil_....... 400
Volume Resistivity, ohm-¢m....1x10'5

Arc Resistance, seconds..............250

Impact Strength, 1zod

ft.-Ib. /in. of notch 0.7

Max. Safe Operating Temp."C......350
°F.....660

Water Absorption, %/, in 24 hours__nil
Coefficient of Linear

Expansion, °C ..o 11x10-¢
Tensile Strength, psi........ . 6000
Compression Strength, psi......... 25000

*x * *
MYCALEX 410X

MYCALEX 410X CAN BE INJEC-
TION MOLDED, WITH OR WITH-
OUT METAL INSERTS, TO EX-
TREMELY CLOSE TOLERANCES.

CHARACTERISTICS

Power Factor, 1 megacydle.........0.012
Dielectric Constant, 1 megacycle....6.9
Loss factor, 1 megacycle. ... 0.083
Dielectric Strength, volis/mil. ... 400
Volume Resistivity, ohm-¢m._..5x10'4

Arc Resistance, seconds.............. 250
Impact Strength, lzod,

ft.-lb. /in.of notch .. ... 0.6
Max. Safe Operating Temp.,°C......350

Water Absorption, %, in 24 hours.....nil
Coefficient of Linear

. R
g?ézgﬁw%wgg . - &§:§%§ $§W§K$w@n$‘@’ ;
- o . .
woliniiall EGERE

= g superior inorganic
glass=bonded mica insulation featuring =

@ LOW LOSS — HIGH EFFICIENCY @ PERMANENT DIMENSIONAL STABILITY

® HIGH DIELECTRIC STRENGTH @ WITHSTANDS HIGH TEMPERATURE

e IMPERVIOUS TO OIL OR WATER e IMMUNE TO HUMIDITY

o FREEDOM FROM CARBONIZATION e EXCELLENT MECHANICAL CHARACTERISTICS

“"Mycalex 410" TM-51
Miniature
Telemetering Switch

“Mycalex 410"
Coil Form

“Mycalex 410"
RF Tuning Coil
and Slug

“Mycalex 410"
Tuning ‘Switch
Stator Plate

“Mycalex 4107
Coil Form for
Transmitters

| “Mycalex 410"
Tuning Plate

AVAILABLE IN SHEETS, RODS, AND
FABRICATED TO SPECIAL SHAPES

LOW-LOSS MINIATURE,
SUB-MINIATURE
AND UHF TUNER

TUBE SOCKE'I'S

These sockets cost no more than ordinary
phenoclic types yet electrical characteristics
y are far superior. Dimensional accuracy and
“3  uniformity are unexcelled.

PRODUCED IN TWO GRADES

MYCALEX 410 is approved fully as Grade
L-4B under NNM.E.S. JAN-I-10 “Insulating
Materials, Ceramic, Radio, Class L.”
MYCALEX 410X is lower in cost but its
insulating properties greatly exceed those of
general purpose phenolics.

Both types available in 7- and 9-pin minia-
ture, sub-miniature and UHF. All are in-
jected molded to high precision.

8-Pin Sub-
Miniature
Tube Socket

Mycalex Low Loss
UHF Tuner
Tube Socket

7-Pin Saddle Type
Miniature

7-Pin Miniature
in Miniatur Tube Socket

Tube Socket with
Four Ground Lugs

9-Contact
JAN Type

9-Pin Miniature ° Tube Socket

Snap Saddie Type
Tube Socket
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= @conomical, wid'ely applicable

machines and molds to close tolerances

Mycalex is a highly developed glass-bonded mica insulation backed by over a
quarter-century of continued research and successful performance. In its present
high state of development, MYCALEX combines every important character-
istic demanded of a modern, permanent, efficient electrical insulating material.
MYCALEX is supplied in sheets or rods, can be injection or compression molded
to close tolerance, is readily machineable, and can be fabricated in practically
any size or shape. Dielectric losses-are very low from 60 cycles to 24 kilomega-
cycles per second, arc resistance, volume resistivity and other electrical character-
istics meet the most rigorous requirements. Physical properties are equally

advantageous.

“Mycalex 410" Test Jack
for Transmitters

“Mycalex 410"
Wafer Switch
Plate

“Mycalex 410°
Television
Tuner Stotar

“Mycalex 400"
Terminal Board

“Mycalex 410" Spur Gear

““Mycalex 410" Aircraft

Fire Detection
Thermacouple
Assembly

“Mycalex 410" Telemetering
Commutatar Plate

“Mycolex 410" Diaphrogm
for Miniature Microphane

CAN BE TAPPED, DRILLED, THREADED

Your copy of the
new up-to-the-minute
MYCALEX CATALOG and
ENGINEERS’ HANDBOOK will be sent
promptly on request. Tells the entire
MYCALEX insulation story — Contains
20 pages of factual information including
design, engineering, and practical manu-
facturing data—types of MYCALEX,
characteristics, properties of dielectrics,
injection molded grades, design of molded
insulators, compression molded grades,
design of machined insulators, etc,

GENERAL CATALOG and
ENGINEERS’ HANDBOOK

FOR LITERATURE, INFORMATION OR QUOTATIONS —

Available on request,
these data sheets
cover the entire line of
MYCALEX tube sockets—miniature, sub-
miniature and UHF — available in all
types of mountings: regular saddle for top
or bottom mounting, snap saddle, four
ground lug saddle and JAN types. MY-
CALEX tube sockets offer outstanding
advantages over practically every other
type, yet are priced competitively with
the cheapest sockets available anywhere,
Get the facts today!

~ Impact Strength, lzod,

MACHINEABLE GRADES:

MYCALEX 400

MYCALEX 400 IS APPROVED
FULLY AS GRADE L-4A UNDER
NATIONAL MILITARY ESTAB-
LISHMENT SPECIFICATION
JAN-I-10 “INSULATING MATE-
RIALS, CERAMIC, RADIO, CLASS
L‘H

CHARACTERISTICS

Power Factor, 1 megacycle......0.0018
Dielectric Constant, 1 megacycle.._ 7.4
Loss Factor, 1 megacycle . ... 0.013
Dielectric Strength, volts/mil

ft.-Ib. /in.of notch..... ... 1.85
Max. Safe Operating Temp.,’C......370
°F....700

Water Absorption, °, in 24 hours.....nil
Coefficient of Linear

Expansion,’( ' ..10.2x10-%
Tensile Strength, psi
Compressive Strerfgth, psi.... 35000

MYCALEX K-10

CHARACTERISTICS

Dielectric Constant, 1 megacycle_10.6
Q Factor, T megacycle....... ... 310
Loss factor, 1 megacydle.......... 0.034
Volume Resistivity, ohm-¢m_3.0x10'*
Dielectric Strength, velts/mil

(0.10 in. thickness).............. 270
Fractienal Decrease of Capacitance -

with Temperature Change....0.0056
Fractional Increase of Capacitance

with Temperature Change...0.0076
Max. Safe Operation

Temperature, C ... 400

MYCALEX K EMBRACES AN EN-
TIRE SERIES OF CAPACITOR
DIELECTRICS, EACH WITH
SPECIFIC CHARACTERISTICS.
THESE CAN BE SUPPLIED ON
SPECIAL ORDER IN SHEETS
14" x 18" IN AREA AND FROM 13"
TO 1" IN THICKNESS, ALSO
AVAILAELE IN RODS. MYCALEX
K CAN BE MACHINED, AND
MYCALEX KM MOLDED TO
CLOSE TOLERANCES.
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in the famous Quiet Room at Bell Laboratories, this young volunteer
records speech for analysis. Scientists seek to isolate the frequencies
and intensities which give meaning to words . . . stripping away non-
essential parts of word sounds to get the basic “skeleton” of speech.

A child or an adult . . . 2 man or a woman . . .
an American or an Englishman—all speak a certain word. Their
voices differ greatly. Yet listeners understand the word at once.
What are the common factors in speech which convey this infor-
mation to the hearer’s brain?

Bell scientists are searching for the key. Once discovered, it
could lead to new electrical systems obedient in new ways to the
spoken word, saving time and money in telephony.

Chief tool in the research is the sound spectrograph which
Bell Telephone Laboratories developed to make speech wvisible.
Many kinds of persons record their voices, each trying to duplicate
an clectrically produced “model’”” sound. While their voice patterns
are studied, a parallel investigation is made of the way human
vocal cords, mouth, nose and throat produce speech.

Thus, scientists at Bell Laboratories dig deeply into the funda-
mentals of the way people talk, so that tomorrow’s telephone
system may carry your voice still more efficiently—offering more
value, keeping the cost low.

wwWwW americanradiohistorv com

bar number

- N

time 0.6 seconds
Spectrograms of young girl’s voice (right) and man’s voice
making “uh” sound as in “up.’” Horizontal bars reveal frequen-
cies in the vocal cavities at which energy is concentrated. The
top of the picture is 8000 cycles per second. Pictures show how
child’s resonance bars are pitched higher than man’s,

—===Man

NER Girl

L

|
i

N

.

L

oot

ratio bar 2 to bar3

-— ] ]

L

~

L1

]

ratio bar1to bar 3

The word “five.”” Graph shows ratio of frequency of spectrogram
bars. The solid line is for a girl and the dotted line is for a man.
Note the similar patterns despite pitch differences. Human
hearing extracts the speech sounds from this sort of pattern in
the identification of words. Scientists aim at machines that can
do the same.

BELL TELEPHONE LABORATORIES

Improving telephone service for America provides careers for creative men in scientific and technical fields.
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Another achievement in
potentiometer design by HE!mﬂi

the world’s largest manufacturer of

precision potentiometers . . . the

MODEL T

ULTRA-LOW TORQUE

.005 inch-ounce nominal starting torque

MINIATURE SIZE

7/ ¥ diameter x 25/32" overall length

FEATHERWEIGHT
Weighs only half an ounce (0.56 oz.)

BALL BEARING CONSTRUCTION

Two miniature ball bearings support shaft

Current developments in aviation electronics—includ-
ing guided missile telemetering and control—are demanding
not only the absolute minimum in potentiometer operating
torque, but also the greatest possible reduction in space and
weight requirements. The TINYTORQUE has been specially de-
veloped to combine these desirable features in a potentiometer
of the highest possible precision and quality, coupled with rug-
ged dependablhty and long life.

The TINYTORQUE measures only 78
inches in diameter, exclusive of termi-
nals, and is only 25/32 inches overall,
back-of-panel length. Its weight is only
0.56 oz. The exceedingly low torque is
made possible by two high precision,
shielded ball bearings which support
the stainless steel Shaft (5/64” dia.). These bearings in them-
selves are an achievement in engineering skill and their strength
provides a ruggedness not normally found in such a small po-
tentiometer of ultra-low torque.

In resistances from 10,000 to 100,000 ohms, the
TINYTORQUE has a maximum starting torque at room tempera-
ture of only .005 inch-ounces. In lower values it may sometimes
be necessary to permit slightly increased torques. Running
torque is negligible. The resistance range is 1,000 to 100,000
ohms with a standard resistance tolerance of =5%, but may be
maintained or selected to closer accuracy. The standard linearity
accuracy of TINYTORQUE is *£0.5%, and in some resistance
values accuracies can be held on special requirements to toler-
ances as low as £0.25%

The TINYTORQUE has a servo type lid, and if desired
can be provided with a shaft extension through the rear of the
unit to allow mechanical coupling to associated equipment. Also,
separate sections may be ganged together at the factory on a
commeon shaft (bp to a maximum of four sections) and indi-
vidual sections may be of any desired resistance and accuracy
within the respective ranges. Extra tap connections can be made
at almost any specified points on the winding, limited only by
the physical space occupied by terminal lugs.

TELE-TECH * July 1952
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ACTUAL
SIZE

GENERAL SPECIFICATIONS:

Number of turns 1
Power rating 1/ watt
Length of coil 2"
Mechanical rotation 360° continuous
Electrical rotation 3550 4-0° —5°
Resistance range 1000 to 100,000 ohms
Resistance tolerance (std.)£5.0%
Linearity tolerance (std.)=0.5%
Starting torgque (nominal) . .005 oz. in.
Running torgue Negligible
Mom. of inertia (rot. parts) .000377 gm. cm.2
Net weight 0.56 oz.

Current Gapacity and Voltage Limits of Model T~

Power Rating — 2 watt

Current Max.
capacity voltage
Resistance in across Temperature
in ohms milliamperes  terminals Coefficient
1K 22 23 various
5K 10 50 various
10K 7 72 .00002
20K 5 100 00002
30K 4 125 .00002
50K 3 160 ,00002
75K 2 200 00002
100K 2 200 .00002

Helipot representatives located in all major
cities will gladly supply full details on the
TINYTORQUE. Qr write direct!

.« Helipot

CORPORATION

South Pasadena 3, Californiu
Field Offices: Boston, New York, Philadelphia, Rochester,
Cleveland, Detroit, Chicago, St. Louis, Los Angeles,
Seattle, Dallas and Fort Myers, Florida. In Canada:
Cossor Ltd., Toronto and Halifax. Export Agents:

w Co., New York 18, New York.

—
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stabilizes core performance!

Latest in a long line of transformer core advance-
ments, ribbed design gives additional stability to the
inherent high level of Hipersil® Core performance.

Because this improvement adds to the mechanical
strength of the core, it minimizes the possibility of
springing the sections, thus keeps the matching etched
core surfaces in intimate contact. This assures the best
in a low-reluctance, low-loss butt joint. Ribbed cores
have the same sizes and tolerances as superseded
non-ribbed cores.

You can cut size, weight and assembly costs in all
types of electrical and electronic transformers with
Hipersil Cores. They combine highest permeability

26

with lowest losses in a wide range of sizes, for all
frequencies (1 through 12 mil cores). Greater flux-
carrying capacity, increased mechanical strength help
make them the best core on the market. For specific
information on how to apply them to your product,
write Westinghouse Electric Corporation, P. O. Box
868, Pittsburgh 30, Pennsylvania. J-70629

TELE-TECH * July 1952
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for your copy of our new 32-
page brochure, the most com-
plete and informative presenta-

/ tion ever made on hermetic

seals.

TELE-TECH * July 1952

® Cleur'i'y nuclenr ohd definitely an achievement in precision pro-
duction, the Guard Ring Seal is typical of Hermetic Seal’s duily
accomplishments. Currently used for horon trifluoride filled neutron
counters, Geiger counters, etc., the Guard Ring Seal gives im-
proved operation under conditions of high humidity and con-
tamination. It also gives freedom from micro-second surface
breakdown pulse when pin to hody voltage is 2000 V.

For your requiremenis in hermetic seals, for
information and help in planning a product,
consult the experienced source for qualify
hermetic seals and be right every lime.

Visit Hermetic's booth 418 af the Western
Electronic Show and Convention, Long Beach,
Cal., Augus_r_.27, 28 and 29,

T
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UNUSUAL career-building openings
await experienced

ELECTRONIC ENGINEERS . ..
ELECTRICAL ENGINEERS . . .
MECHANICAL ENGINEERS . ..
COMMUNICATION ENGINEERS . ..
COMPUTER ENGINEERS . . .
PHYSICISTS . ..

and METALLURGISTS

Positions open offer lifelong career
opportunities to men who expect
more from their work than is pro-
vided by an ordinary engineering
assignment.

You’'ll find more

(areer Opportunities

af RCA

RCA IS A GOOD PLACE TO WORK

At RCA you receive recognition for
your accomplishments. You work in
close collaboration with distinguished
scientists and engineers. You enjoy

- highest professional recognition among

your colleagues. You have unexcelled
facilities for creative work. The sur-
roundings in which you work are pleas-

-ant and stimulating. You and your

family enjoy outstanding employee
benefits. Opportunities are excellent for
advancement in position and income.
Unlike ““feast-or-famine’” businesses,
RCA has forged ahead regardless of
war or depression.

P ———— — — — ——— — — — — — A it et d e oy ey P ey B M M S S —— — e e et Mt B

Immediate Openings in

RESEARCH DEVELOPMENT DESIGN . APPLICATION
in the following fields:
RADAR - MISSILE GUIDANCE - SERVO MECHANISMS

ANALOG COMPUTERS - TRANSFORMERS AND COILS
NAVIGATION AIDS - TELEVISION - ELECTRON TUBES
COMMUNICATIONS - TECHNICAL SALES
ELECTRONIC EQUIPMENT FIELD SERVICE

Send résumé to:
Mr. ROBERT E. McQUISTON, Manager
Specialized Employment Division,
" Dept. 119-G
Radio Corporation of America

30 Rockefeller Plaza, New York 20, N. Y.

@

RADIO CORPORATION of AMERICA

Send a complete résumé
of your education and experience.
Personal interviews
arranged in your city.

-~
- -
- 7 -
28 TELE-TECH ¢ July 1952

wwWw americanradiohistorv com


www.americanradiohistory.com

NOW. .. Filament-to-Grid Shorts

— S

TORIES, Nutley, N. J..... aunit of
IT&T's world-wide researchand/
% engineering organization. 4

TELE-TECH - July 1952

- Federal Telephone and Radio Cor

FEDERAL TELECOMMUNICATION LABORA- |

Elminated?
Federal F-892

FIRST with the new, proved design
Double Helical Filament

® Does away with BOWING!
® Greatly increases tube LIFE!

ANOTHER important Federal “First” is the new
Double Helical Filament—for Federal’s re-de-
signed F-892!

The design has been completely checked and
subjected to numerous filament cycling tests
equivalent to two years’ operation in normal
broadcast equipment.

One tube filament was cycled 1500 times—1000
times with the starting current fwice rated, and
500 times with the starting current four times
rated—without movement or distortion!

Wound through 360° for mechanical stability

) and carrying opposing electrical fields which
way View . . . .
of Federal's  provide improved electrical stability, the F-892’s
:I::ﬁ""::: Double Helical Filament definitely eliminates
bowing—one of the primary causes of filament-
to-grid shorts. For proof, all F-892’s now in the
field are still in service!

For full information on Federal's sturdier,
longer-iife, more dependable F-892, write
to Vacuum Tube Division, Dept. K-566.

“Federal always has made better tubes”

100 KINGlAND ROAD, CLIFTON, NEW JERSEY

in Canoda: Federal Electric Manufacturing Company, Lid., Mentreal, P, Q.
Export Distributors: International Standard Electric Carp., 67 Broad St., N.Y.
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Speed up analysis with
these Brush instruments

AMPLIFIES VERY LOW VOLTAGES. The Brush Direct-
coupled Amplifier features high sensitivity and low drift.
When used in conjunction with the Brush Magnetic Oscillo-
graph, it gives one chart millimeter deflection per millivolt
input. Design features reduce effects of power line fluctua-
tion. Zero signal drift not more than one chart millimeter
per hour. Frequency response essentially uniform from d-c
to 100 cycles.

When used with the Brush Magnetic Oscillograph, the
Amplifier can be used to record phenomena previously
requiring the use of complicated intermediate equipment.

Analysis of static or dynamic conditions involving either high

‘ or low signal strength is simplified and speeded with this

Direct-coupled Amplifier equipment. Below, it is shown recording time constants of
Model BL-932 a reactor to provide a saturation curve.

o
- -s .

{

S

PROVIDES IMMEDIATE RECORDING. The Brush Magnetic
Oscillograph, used with the proper Brush Amplifier, makes
a direct chart recording of physical phenomena which is
immediately available. Either direct inking or electric stylus
models available. Gear shift provides chart speeds of 5, 25,
and 125 mm per second. An auxiliary chart drive is available
for speeds of 50, 250, and 1250 mm per hour. Accessory
equipment -provides event markers where an accurate time
base is required, or where it is desirable to correlate events.
Photo shows two-channel model for recording of two phe- Direct-writing Two-Channel

nomena simultaneously. Magnetic Oscillograph Model BL-202

CHECKS FREQUENCY RESPONSE QUICKLY. TheFrequency
Response Tracer permits visual examination of frequency
response characteristics of radio receivers, amplifiers, trans-
mission lines, filters. Electro-acoustic investigation of loud-

speakers, microphones, and telephones can be made. Fre-
quency range is 20 to 20,000 cycles, logarithmic scale, Con-
tinuous motor drive scans entire {requency range in 8 seconds. ’

Write for free copy of Bulletin 618 giving details on these
Brush instruments. The Brush Development Company,
Dept. FF-24, 3405 Perkins Ave., Cleveland 14, Ohio. In
Canada: A. C. Wickman Limited, Box 9, Station N, Toronto.

Frequency Response

PUT IT IN WRITING WITH A BRUSH RECORDING ANALYZER D

BL-4703
THE
z“ DEVELOPMENT €O, '

PIEZOELECTRIC CRYSTALS AND CERAMICS » MAGNETIC RECORDING
ACOUSTIC DEVICES » ULTRASONICS « INDUSTRIAL & RESEARCH INSTRUMENTS

30 o TELE-TECH ¢ July 1952
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for World-Wide Settings

First Professional 16 mm
TV Buackground Projector
Provides 2,000 Lumens

46 ampere arc lamp, f/l.S;

20 mm lens, air-cooled
film gate, sprocket inter-
mittent that ends film
wear and holds old film
steady.

TV Version of Famous
Simplex X-L 35 mm
Projector: 7,000 Lumens

An incomparable projec-
tor used in 80% of all
theatres; now equipped
for TV use with “2-3”
intermittent. 80-110 am-
pere arc; £/1.9 27 lens.

in YOUR TV Studios

Here, at last, is background projection made practical for
any TV studio or metwork . . . brilliant, steady motion
pictures that make any action scene in 16 mm or 35 mm

- film libraries available as a setting for TV programs.

No complex phasing needed with TV cameras. Simply
focus camera on the background screen for a perfect pic-
ture. The- GPL “2-3” intermittent pulldown, coupled with
a 60 light-pulse per second shutter, automatically meets
the camera’s requirements. Special optical systems for each
projector reduce “throw” required, save studio space.

Get full details on these outstanding projectors, now in
use on major networks. Consider them in your new studio
planning; add to the utility -of your present equipment.

WRITE, WIRE or PHONE , .,

General Precision Laboratory {912

INCORPORATED
PLEASANTVILLE NEW YORK

TV Camera Chains » TV Film Chains » TV Field and Studio Equipment <« Theatre TV Equipment

N
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MEET JAN-R=26A!

Designed to withstand the rigid
Characteristic G humidity tests of the most
stringent specification of them all—JAN-R-26A—
Sprague’s new Blue Jacket Wire-Wound Resistors
give trouble-free service in military electronic
and electrical equipment exposed to extremely
damp climates ! '

These outstanding new members of the
Sprague resistor family are now available in tab
terminal styles RW29 through RW39 in wattage
ratings up to 166 watts.

You'll find the complete Blue Jacket Story
with performance specifications in Engineering
Bulletin 110, just off the press. Get your
copy without delay.

YOU'LL KNOW THESE REMARKABLE RESISTORS BY
THEIR VITREOUS ENAMEL BRIGHT BLUE JACKETS

PIONEERS IN ELECTRIC
AND ELECTRONIC DEVELOPMENT

% Trademark

SPRAGUE ELECTRIC COMPANY - NORTH ADAMS, MASSACHUSETTS
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C. H. CALDWELL, Editorial Director % M. CLEMENTS, Publisher % 480 Lexington Ave., New York (17} N. Y.

Lef's Take a Careful Look at SUBSCRIPTION-TV

ENGINEERS and broadcasters have given little
sympathetic consideration to the matter of “subscription-
TV, —systems by which members of the TV audience
can select and pay for the programs they desire. No men-
tion whatever of subscription-TV was made on the re-
cent big NARTB Convention program. And so far, most
broadcasters and engineers have looked on develop-
ments in the subscription-TV field as something remote
and unlikely—assuming a sort of “Well-it-can’t-happen-
here” attitude toward subscriber-paid broadcasts.

STAGGERING COSTS—But already present TV-
program costs are becoming so tremendous that even our
largest advertisers have had to trim down their sched-
ules by going on alternate weeks instead of every week—
or cutting hour-long periods to half hours. Already a
baffling money problem to cover even the present lim-
ited networks, what will it be when 100 or more of the
present stations are hooked up? And how utterly inade-
quate will be the largest advertising appropriations—for
500 TV stations,—for 1000 stations,—and for the ultimate
2000, only a few years off!

Also, how secure can our present system of sponsored
TV broadcasting ever be, if it depends on riding the
rises and falls of our mercurial advertising economy?
Must home-TV forever react to the “ups and downs” of
recurring business cycles?

OBJECTIONABLE PROGRAMS-—And on the
other hand, if public dissatisfaction with present pro-
grams continues to mount, and if public opposition to the
kind of TV crime and excessive commercials we are get-
ting, grows to the point where it slows up TV -set sales,
the whole industry may have to re-examine its sights
and look anew into subscription-TV—as a tonic, if not
a life-saver!

FCC & THE RADIO LAW-—While it is true that
technical legal difficulties may impede the FCC’s ap-
proval of plans to occupy public channels with signals
useful to only those who can pay toll,—the principle is
not different from that involved in our many new public
toll auto highways which afford superior service at a fee,

So we think the FCC must eventually take the broader
view in the “public interest, convenience and necessity”
and give full opportunity for commiercial tests of the
various methods proposed for subscriber-TV,

TELE-TECH = July 1952

BROADCASTERS’ PROBLEMS—Other operating
difficulties may be ahead for the new prepay program-
ming, if it has to come. Will some channels be assigned
exclusively to “subscription-TV”? Or will subscriber-
paid programs be sandwiched in between regular spon-
sored shows. Practical broadcasters don’t see much merit
in this latter plan, since the limited audiences of paid
periods would offer little attraction for following spon-
sors. Others would like to “adjoin” a big sports event!

HOME TV-SETS—And what about “counterfeit-
ing” and unpaid “attendance” on toll periods. We know
that local television service men are ingenious and re-
sourceful, and can be expected to accept the challenge to
“beat” almost any local combination that is applied to
the subscriber’s set. As for telephone-actuated systems,
the phone company has shown no enthusiasm about hav-
ing its local lines and complex central exchanges further
complicated by TV coding impulses. Nor do the tele-
phone people seem willing to assume the job of record-
ing and collecting TV -subscriber accounts.

So the whole question of subsecription-TV, as we see
it, is still considerably up in the air.

THREE TV SERVICES—But with out present
sponsored-TV so frequently discrediting itself in the
public mind, as well as outreaching top advertising ap-
propriations (while all the time dependent on a stop-
and-go up-and-down advertising economy), the only
alternatives left are:

(1) Subscriber-selected, subscriber-paid TV pro-
grams, bringing outstanding plays, films and sports
events, and

(2) Educational, discussional, and neighborhood pro-
grams of constructive value, financed by public and pri-
vate endowments, on the UHF channels now provided.

ENGINEER’S STAKE IN TV—Ordinarily our en-
gineer readers concern themselves little with program-
ming operations. But if the whole structure of TV broad-
casting is someday to hang in the economic balance,
engineers must consider this matter of programs for
set-owners, industry support and station income.

We think engineers can help come up with the answer
that will preserve good TV for all the American people
in the days ahead!

* ok ok
{See also “Subscription-TV—Pro & Con,” pgs. 66 and 67)
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RADARSCOPE

Revealing Important Advances Throughout the Spectrum

of Radio, TV and Tele Communications

REARMAMENT _
SIMPLIFY RENEGOTIATION—One of the most

important subjects before the electronic-radio manufac-
turing industry, with its huge task of producing equip-
ment and components for the armed services in the
national defense mobilization, is the question of renego-
tiation of military procurement contracts. As a result a
most significant address at the annual convention of the

Radio-Television Manufacturers Association in Chicago

was that of Chairman John T. Koehler of the Renegotia-
tion Board. What the industry leadership -desires is a
simplification of the renegotiation regulations, full inter-
pretation of the regulations’ purport particularly in the
case of incentive types of contracts, and a specific ceiling
on contracts to be renegotiated. The latter applies to
contracts where small payments are made over a long
period at different times after shipments for many differ-
ent items.
Reducing the “red tape” will help!

ALLOCATIONS

TECHNICALITY—An earlier Teve-TecH editorial
quoted the old saw “When the great do foolish things,
the people suffer.” Why must the FCC insist on the

HOW “RADENT’’ MARKS SHIPS

To show which pip is what ship, Sperry’s new Radent identification de-
vite produces on radar screen a “tail” marker behind ship repiying. To
identify his ship, officer on ship points a portable microwave horn at
radar station, producing reply signal which appears as "“tail’’ on distant
rador screen. Radorscope above shows lower New York Bay and Brook-
Iy shore, with radar station on Staten Island
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letter of the law when it is only a matter of less than
one percent. Many features of the new TV allocation
plan are excellent, but to deny Pittsburgh an additional
VHF-TV channel on a technicality of 0.61 miles (a few
city blocks) less than minimum separation, is carrying
adherence to rules too far. Can the actual measured or
calculated distances be that accurate? Other cases
will undoubtedly arise as engineers study the tables.

THEATRE TV

EIDOPHOR IN U.S.—New York public demon-
stration of Eidophor theatre-TV projection equipment
which had been expected in April, was, at latest advices,
to be delayed to June 25. Meanwhile private showings-
to 20th-Century-Fox stockholders and officials were
given during May. Large projected pictures were re-
ported to have good brilliancy and contrast. Only color-
TV will be shown, using CBS color-disk introduced into
light beam which is modulated by opague oil-film. E. I.
Sponable is in charge of introduction of Eidophor into
U.S. theatres. Dr. Gretener and Professor Baumann,
inventors, were here from Switzerland, for initial instal-
lation.

AUDIO

STEREOPHONIC MUSIC—Broadcast stations
which operate duplicating AM and FM transmitters have
been overlooking an opportunity to bring a new and
thrilling realism to their listeners—stereophonic pro-
grams. In live orchestra pickups, if one microphone is
directed at the left side and feeds the AM transmitter,
and the other is directed to the right and feeds the FM

‘transmitter,—then any listener who places his own AM

and FM receiver speakers in corresponding corners of
his living-room, will enjoy the aural illusion of having
the full orchestra spread out right before him! The same
applies to plays, debates, etc. Each transmitter listened
to singly will present a fully accurate and satisfactory
reproduction. But heard together, through properly
placed speakers, a new and striking “third dimension”
of sound is added. Experimental tests of this kind were
broadcast by KOMO, Seattle, and WGN, Chicago, during
May. But stations which provide, as regular operating
procedure, such a stereophonic arrangement of FM and
AM will be creating a new step in radio realism, selling
more high quality and FM equipment, and winning new
groups of discriminating listeners. In other words,—
literally “out-Hi-Fi-ing” even Hi Fi!

TELE-TECH * July 1952

wwWw americanradiohistorv com


www.americanradiohistory.com

300 ULTRA HIGH FREQUENCY" (UHF) 3,000 "SUPER HIGH FREQUENCY" {SHF}
GOVERNMENT GOVERNMENT w [ ‘ ( hEd : .
: UHF :
< - r|lo =35 .20 z5 o o
< 5l 2 alg EE R z 2 AMATEUR, 5
z % olE| = 2 TV 22| 225 (x| . ow |3 MOBI :
e [] [+} > w g - az & o= % LE, ¥
g . 3l 2 o 2= 70 CHANNELS Z3 2ES 2 40';5 2 INDUSTRIAL, g
g % ol = 2 |[o)g 57| 523 )|q| 2S8% |u GOVERNMENT, -
< R g5 2 =N g9l ze%|=| 2<55 (g AERO-NAVIGATION, 5
° ) 30 a [ fufislishizfe ga| 0z2 |« <0 z RADAR H
o 215 e Bfps)s3| ©5% zZo |E -
gz Zd
< ] z z
=E "
)
—————— ‘MlClROV:/AVES”
—
MEGACYCLES 3246 wl m 4 1 a7 ?2 8% 90 125 1300 1990 210 6875
[3354 [ 406 | L4 ] L [ 1 L1 R

EUROPEAN EXPORTS
NOTICEABLE TREND, as the impact of our ma-

terials control and “guns and butter” programs expand,
is the increase in Furopean components and equipmient
items being offered for sale in the U.S. A year or so ago
products available through import were primarily British
and pretty much confined to the high-quality audio field.
Now both France and Germany have entered the pic-
ture with items ranging from minitature circuit breakers
to the sale of patent rights for the manufacture of un-
usual radio transmitters, transceivers and receivers.

CANADA
MONTREAL & TORONTO will get Canadian

broadcast television this August, nearly a year later
than the original date set for its introduction to Cana-
dians. At the start there will be two hours of local
programs each day, supplemented by tuned-in programs
from other stations. Ottawa will be the third Canadian
city to get television. The CBC will then extend the
hookup to Vancouver, Winnipeg and other parts of the
country. The objective, according to J. A. Ouimet,
general manager, CBC, will be to introduce a national
spirit of culture, to inform and educate the public and
to develop Canadian talent. There were 40,000 televigion
sets sold in Canada last year, against 30,000 sets the
preceding year, while 550,000 radio sets were sold in
1951, compared with 731,000 in 1950. The combined
value of radio and television sets in 1951 was $65,900,000,
against $70,000,000 in 1950. F. R. Deakins, president,
RCA Victor Co,, Ltd., has estimated that 80,000 tele-
vision sets and 500,000 radio sets will be sold in 1952.

Speakers at sessions of May 5, left to right—J. G. Reid, Jr., chairman,
Joint Symposium; Lt. Col. C. B. Lindstrand, USAF, Electronjes Production
Resources Agency; A. V. Astin, Director, National Bureau of Standards;
J. A. Milling, chairman, Electronics Production Board, DPA; Glen McDaniel,
president, RTMA; Edwin A. Speakman, vice-chairman, Research and De-
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SYMPOSIUM ON PROGRESS IN QUALITY COMPONENTS, WASHINGTON, D.C.

_ RECEIVERS
TRIANGULAR TV SETS! Rooms are getting

smaller as building costs go up—meanwhile TV screens
are getting larger, making it more and more difficult for
the home viewer to back off to a comfortable viewing dis-
tance. Current TV models are invariably designed to be
set against a wall. But since any room’s diagonal is 30 to
409% longer than that room’s width or length, why not
design a line of TV sets to fit into the corner between
two sidewalls. The shape of the CR tube, with its big
face and long “neck” is well adapted for this arrange-
ment, and the cabinet could easily be modified into a
truncated triangular form. For a “second set” in kitchen,
dining room or bedroom, such a triangular TV set would
occupy unused space, be out of the way, and afford better
viewing from a larger part of the room area.

SEASONAL

TV LIKE RADIO has its big output in the fourth
quarter of the year, emphasized Robert C. Sprague,
board chairman, RTMA, speaking before the New York
Society of Security Analysts. In answer to specific ques-
tioning, Chairman Sprague quoted the following pattern
as coming “from a confidential but very reliable source”
One guess, (Dun & Bradstreet, which has recently been
conducting surveys for RTMA):

, Radio TV
First quarter 27% 279,
Second quarter 219, 209,
Third quarter 209, 209%
Fourth quarter 309 329,

Figures given are to nearest full integer. Odd fractions
omitted make up missing balances to add up to 100%.

velopment Board, Department of Defense; Capt. Rawson Beanett, USN
Bureau of Ships; and W. A. G. Dummer, Telecommunications Research
Establishment, London, England. At exireme right, Dr. A. F. Murray, con-
sulting editor TELE-TECH, program chairman for the three-day guathering,
May 5-7 ‘
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INCHES

HE announcement four years

ago of a mechanically simple
device, capable of performing many
of the functions almost exclusively
executed by the vacuum tube,
whetted the interest of engineers
engaged in communications and
electronic work. While the general
operation of the transistor was un-
derstood, in a microscopic sense
several vital problems proved elu-
sive of solution. As an outline of
the salient obstacles encountered in
transistor research, and as a report
on the present status of the device,
Mr. J. A. Morton, in charge of tran-

sistor development at Bell Tele-

phone Labs., has generously pro-
vided information which authorita-
tively describes the reproducibility,
reliability, performance and appli-
cations of germanium triodes ' to
date.

In early units, reproducibility was
poor, with considerable variations
between- transistors intended to
have similar performance charac-
teristics. Sudden and inexplicable
changes with time and temperature
made for limited reliability. A third
obstacle was the restricted gain,
noise figure, frequency range and
power, causing poor designability.

Broader understanding, refined
processes and improved germanium
materials achieved during the past
two years have significantly re-

duced, but not eliminated, the above

three limitations. As a result:

a) Theory has been evolved to

explain and predict electrical

36

Transistors; A

Comparison of characteristics of poini-contact

designability invite applications in miniaturized

Fig. 1: (left) Cutaway view
of the Type A point-contact
transistor unit

Fig. 2: {right} Amplification is
obtained in the point-contact
transistor by a small number

EMITTER

JUNGTION Ny

COLLECTOR

of positive holes {open circles)
injected into bulk by p-type
emitter region and entering
negatively-hiased collector
from n-type bulk region, low-
ering coilector harrier imped-
ance, and thereby allowing
a larger number of electrons

N-TvPE
}GERMANIUM

K JUNCTION
L]

o ©
o o °

%o?o/;oo
il

-]

[black circles) to flow from
collector to base through

B

n-type germanium

network characteristcs of
transistors in terms of physi-
cal structure and material
properties.

b) The effects of empirically de-
rived processes have been
evaluated and improved meth-
ods devised.

¢) Transistors can be made in the
laboratory to several sets of
prescribed characteristics with
usable tolerances and satisfac-
tory yields.

d) Reliability has been improved
through the extension of life
and ruggedness, and a de-
crease in temperature depend-
ence.

e) Utilizing advanced theory, new
performance ranges are indi-
cated for both point-contact
and junction transistors.

f) Interchangeability and relia-
bility have made possible more
comprehensive studies of cir-
cuit and system applications.

The remainder of this article will
summarize the recent progress
made at Bell Telephone Labs. in re-
ducing the limitations on reproduci-
bility, reliability and performance..
As this is an overall view of a num-
ber of different types, it should ot
be inferred that any one type com-
bines all of the virtues any more
than such a situation exists in the
electron tube art.

Before quantitative data compar-
ing the characteristics of past with
present transistors are presented, it
will be wuseful briefly to review

wwWw americanradiohistorv com

physical descriptions of the various
types of transistors to be discussed.
Fig. 1 shows a cutaway view of the
now familiar point-contact cartridge
type transistor. All of the early
transistors were of this general con-
struction and the characteristics of
a particular one, called the Type A,
will be used as a reference against
which to measure results now ob-
tainable with new types under cur-
rent development, Fig. 2 is a semi-
schematic picture of the physical
operation of such a device. Pressing
down upon the surface of a small
die of n-type germanium are two
rectifying metal electrodes, one la-
belled E for emitter, the other C for
collector. A third electrode, the base
B, is a large-area ohmic contact to
the underside of the die of
germanium.

The emitter and collector el®c-
trodes obtain their rectifying prop-
erties as a result of the p-n barrier
(indicated by the dotted lines) ex-
isting at the interface between the

TABLE I: REPRODUCIBILITY OF
POINT-CONTACT LINEAR

CHARACTERISTICS
Range-Sept. Range-Sept.
Element 1949 ' 1951
o 4:1 *+20%
re 7:1 =+ 30%
Ie 3:1 =+ 20 D/a
rn 7:1 *25%
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Summary of Progress in Performance

and junction units from 1949 fo 1951. Improvements in reproducibility, reliability and

equipment. Different fypes show 10 db noise figure, 45 db gain, 70,000-hour life

Fig. 3: M1689 point-contact bead fransistor

>

n-type bulk material and small p-
type inserts under each point. When
the collector is biased with a mod-
erately large negative voltage (in
the back direction) so that the col-
lector barrier has relatively high
impedance, a small amount of re-
erse current flows from the collec-
tor to the base in the form of elec-
trons as indicated by the small black
circles. Now, if the emitter is biased
a few tenths of a volt positively in
the forward direction, a current of
holes (indicated by the small open
circles) is injected from the emitter
region into the n-type material.
These holes are swept along to the
collector under the influence of the
field initially set up by the original
collector electron current, thus add-
ing a controlled increment of collec-
tor current.

Because of their positive charge
these holes can lower the potential
barrier to electron flow from collec-
tor to base and thus allow several
electrons to flow in the ecollector cir-
cuit for every hole entering the col-
lector barrier region.

This ratio of collector current
change to emitter current change
for fixed collector voltage, is called
alpha, the current gain. In point
contact transistors alpha may be
larger than unity. Since the collec-
tor current flows through a high im-
pedance when the emitter current
is injected through a low imped-
ance, voltage amplification is ob-
tained as well.

For use in miniaturized circuit
~ functions, the point-contact transis-

TELE-TECH = July 1952

tor has been designed to contain
only the bare essentials. This type is
represented by the MI1689 bead
transistor shown in Fig. 3. The fam-
ily of static characteristics for the
M1689 is given in Fig. 4. It should
be noted that the collector family
which gives the dependence of col-
lector voltage upon collector current
with emitter current as parameter
is similar to the plate family of a
vacuum triode.

Jnnciion Transistors

The junction type transistor
shown in Fig. 5 has a thin layer of
p-type germanium in the center of a
bar of single crystal n-type germa-
nium. In many simple respects, ex-
cept for change in conductivity type
from p-n-p in the point-contact to
n-p-n in the junction, the essential
behavior of both units is similar.

If the collector junction is biased
in the reverse direction, i.e., elec-
trode C biased positively with re-
spect to electrode B, only a small
residual back current of holes and
electrons will diffuse across the col-
lector barrier as indicated. How-
ever, unlike the point-contact de-

vice, this reverse current will be
very much smaller and relatively
independent of the collector voltage
because the reverse impedance of
such bulk barriers is so many times
higher than that of the barriers
produced near the surface in point-
contact transistors. Now again, if the
emitter barrier is biased in the for-
ward direction, a few tenths of a
volt negative with respect to the
base is adequate, then a relatively
large forward current of electrons
will diffuse from. the electron-rich
n-type emitter body across the re-
duced emitter barrier into the base
region, If the base region is ade-
guately thin so that the injected
electrons do not recombine in the
p-type base region, practically all of
the injected emitter current can dif-
fuse to the collector barrier; there
they are swept through the collec-
tor barrier field and collected as an
increment of controlled collector
current.

Hence, again, since the electrons
were injected through the low for-
ward impedance and collected
through the very high reverse im-
pedance of bulk type p-n barriers,
very high voltage amplification will

Fig. 4: Family of static chavacteristics for the M1689 transitor used in miniaturized circuits
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TRANSISTORS (Continued)

result, No current gain is possible in
such a simple bulk structure and
the maximum attainable value of al-
pha is unity. However, because the
bulk barriers are so much better
rectifiers than the point surface
barriers, the ratio of collector re-
verse impedance to emitter forward
impedance is many times greater,
more than enough to offset the point
contact higher alpha, Thus, the junc-
tion unit may have much larger gain
per stage. Fig. 6 is a photograph of a
developmental model of such a
junction transistor called the M1752.

The upper part of Fig. 7 is a col-
lector family of static characteristics
for the M1752. By way of compari-
son to those of the point-contact

family, note the much higher re-
verse impedance of the collector
barrier (relatively independent of
collector voltage) and the corres-
pondingly smaller collector currents
when the emitter current is zero.

Linear Characteristics

Considering a generalized four-
pole network to represent the tran-
sistor, then the input terminals are
emitter-base and the output termi-
nals are collector-base. From this
network, an equivalent circuit such
as the one shown in Fig. 8 may be
derived. In this circuit, r. is very
nearly the ac forward impedance of
the emitter barrier, r. is approxi-

TABLE II: TENTATIVE CHARACTERISTICS FOR M1689 POINT-CONTACT
COMPUTING AND SWITCHING TRANSISTOR

Test Conditions Minimum Maximum
r.n—off collector dc V.= —35 v. dc
resistance lo—=—0 ma dc 17,500 ohms _—
Vea—on collecter le=—= —2 ma de
voltage fe—= 1 ma dc —_ —3 v. dc
V.s—on collector l.—= —5.5 ma de¢
voltage l.== 3 ma dc _ —4 v. dc
Off Emitter resistance V= —10 v. dc 50,000 ohms
Off Emitter resistance V.= —10 v. dc
Run le—= 1 ma dc _ 800 ohms
Alpha (1) Vo= -—30 v. dc
l.=— 1.0 ma dc¢ 1.5 —_—
Alpha (2) V.— —30 v. dc
[.— 0.05 ma dc 2.0 —_—
Alpha (3) V.— —30 v. dc
- le= —0.1 ma dc R 0.3
Ri=—Open Circuit . Vo= —10 v. dc
Feedback Resistance .= 1 ma dc —_— 500 ohms
R2—Open Circuit V.= —10 v. dc
Forwtird Resistance l.— 1.0 me de 15,000 ohms _
Ra>—Open Cireuit Vo= —10 v, dc
Output Resistance le= 1.0 ma dc 10,000 ohms R —

TABLE I!l;: TRANSISTOR PERFORMANCE PROGRESS 1949-1951

Performance Figure Type A New
of Merit Sept. 1949 Sept. 1951 Development Type
Current Gain « 5x 50x Point-junction
Single Stage Class A 18 db 22 db Point-M1729, M17638
Gain 45 db Junction-M1752
Noise Figure at 45 db Point-M1768
1000 CPS 60 db 10 db Junction-M1752
Frequency Response 5 MC 7-10 MC Point-M1729
20-50 MC Point-M1734
Class A Power Qutput 0.5 watt 2 watts Junction
SW'C';’"“Q’ i None Good Point-M1698, M1689
aracteristics M-I 734
Feedback Resistance ry, 250 ohms 70 ohms Point-M1729
Light photocurrent
Dark ratio 2:1 20:1 Junction-M1740
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Fig. 5: Junction type uses n-p-n conductivity

mately the ac reverse impedance of
the collector barrier, rv is the feed-
back impedance of the bulk germa-
nium common to both, and a is the
circuit current gain, almost equal to
alpha, representing carrier collec-
tion and multiplication if any. These
factors represent linear equivalent

circuit elements. The values pre-
sented in Table I show the im-
proved reproducibility of linear

characteristics for a Type A unit
which has been achieved in the past
two years. The spreads are compar-
able in magnitude to those found in
vacuum tubes, and hold for practi-
cally all classes of point-contact de-
vices now under development for
CW transmission. After a suitable
period, it is expected that such a
situation will also apply to junction
transistors.

Pnlise Applications

In practically all transistor pulse
handling circuits examined to date,
particularly for computing and
switching, one characteristic com-
mon to all is the ability of the tran-
sistor, by virtue of its current gain,
to present various types of two-
state negative resistance character-
istics at any one or all of its pairs of
terminals.

A typical simple circuit and cor-
responding characteristic is shown
in Fig. 9 for the emitter-ground ter-
minals when a sufficiently large
value of resistance is inserted in the
base to make the circuit unstable. In
region I, where the emitter is nega-
tive the input resistance is essen-
tially the reverse characteristic of
the emitter as a simple diode. In re-
gion 11, as the emitter goes positive,
alpha, the current gain rises rapidly
above unity. If Rs» is sufficiently
large and alpha, the current gain, is
greater than unity the emitter to
ground voltage will begin to fall be-
cause of the larger collector current
increments driving the wvoltage of
the node N negative more rapidly
than the emitter current drop
through r. would normally carry it.
This transition point is called the
peak point. If than a (r» +Rs) is
sufficiently large, in this sense, the

(Continued on page 102)
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Mode Interactions in Magnetrons

EXperimenfal results at 3000 MC contradict stability and change criteria based on con-
cept that strongly oscillating mode will give way to the next higher voltage mode

Fig. 1: (a) Nonfinear triode oscillator' with two degrees of freedom. (b) Elementary triode oscillator

By R. R. MOATS, Sylvania Electric Products Imc., Boston, Mass.

NE of the most perplexing prob-

lems in magnetron work has
been the “moding” problem. This
problem arises because of the multi-
plicity of resonances in the resonant
anode structure, and the fact that it
is possible for the electron stream to
support oscillation in any one of
several modes of resonance,

In order to achieve proper opera-
tion of a magnetron, it is necessary
to establish stable large-amplitude
oscillation in only one mode. In pulse
operation, stable oscillation in the
desired mode must be established
quickly, and maintained {for the pulse
duration. In cw operation, quick
starting is not usually a requirement,
but stability is as important as in
pulse magnetrons. Thus, the first
problems to be discussed is that of
mode selection in pulse magnetrons,
and the second is mode stability in
either pulse or cw magnetrons.

Feedback Oscillator

In order to make it possible to
describe properly the characteristics
of any particular mode of oscillation,
the magnetron will be considered
briefly here in terms of its properties
as a feedback oscillator.

In the cylindrical magnetron, elec-
trons tend to travel in more or less
circular paths; if these electrons can
be caused to rotate in synchronism

TELE-TECH * July 1952

with an r-f traveling wave, and to
be bunched in the proper phase to
give energy to the wave, then energy
conversion in the electron stream of
the magnetron can take place. In
usual magnetron operation, the ini-
tial bunching results from one me-
chanism, and bunching is maintained
by another.

Some of the electrons emitted from -

the cathode will be in the proper
phase to give up energy to the r-f
rotating wave as they circulate, while
others will absorb energy. Those
which give up energy remain in the
system and convert most of the
energy they receive from the dc
field into r-f energy. Those which
absorb energy from the r-f field are

driven back into the cathode, and
thus are removed from the system,
This kind of electron selection is one
part of the feedback system.

As electrons progress toward the
anode, they may tend to lag or lead
that position in which they would
contribute most to the building up
of r-f energy. However, it has been
found that the radial component of
the r-f electric field tends to keep
electrons bunched where they will
do the most good. This portion of the
feedback system is known as phase
focusing.

Mode Sirength

The strength of any mode of oscil-
lation may be considered to be a
measure of its ability to persist either
against possible competition from
other modes, or against the destruc-
tive effect of excess anode voltage,
which would tend to accelerate elec-
trons to a velocity greater than that
of the r-f wave. Evidently the prin-
cipal factor determining the strength
of a mode is simply the effectiveness
of feedback, as might be expected
for any feedback -oscillator. For a
high degree of stability, it is desir-
able that the signal fed back be
large so that oscillation may be as
insensitive as possible to disturb-
ances. .

If only one of the r-f traveling
wave components of a particular
mode is considered in analyzing the
magnetron as a feedback oscillator,
the analogy between the magnetron
and a conventional feedback oscilla-

Fig. 2: {a) Equivalent magnetron circuit for two modes resonance. (b) Approximate equivalent circuit

wwWw americanradiohistorv com
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MAGNETRONS (Continued)

tor is quite straightforward. The
feedback mechanisms in a magne-
tron oscillator with one r-f rotating
wave have already been discussed.
The assumption that other traveling
wave components pass by the elec-
trons so quickly as to have no net
effect has tacitly been made. The
observed voltages of a large number
of various types of magnetrons sup-
port this assumption.

A factor which must not be neg-
lected in considering the strength of
a mode of oscillation is the loading of
the system, including both power to
the load and circuit losses. In gen-
eral, lighter loading leads to greater
r-f amplitudes, and greater r-f am-
plitude leads to a system less easily
disturbed by anything outside of that
mode of oscillation.

Osecillation Failure

Failure of oscillation in magne-
trons, as anode voltage and current
are raised, may, in general, be con-
sidered to be the result of failure of
the feedback mechanisms. The
fundamental causes of such failure
appear to be: first, the inability of
the r-f field to maintain synchro-
nism between itself and the elec-
trons; second, competition from other
modes of oscillation; and third, the
flow of de¢ to the anode when dec cut-
off is reached, where current can
flow to the anode in absence of r-f
field.,

The preceding discussion has in-
dicated that the principal factor
which is most important to establish-
ing and maintaining the desired
mode of operation is the effectiveness
of the feedback system. The two
principal means by which r-f feed-

back can be made more effective in- .

clude lightening the external loading
and changing the geometry of the

Fig. ‘4: Buwild-up
and decay in o
magnetron with
two modes. [-V
relatien i=a tan h
bv

system. Lighter loading leads toward
an increase in r-f field intensities,
but also toward lower circuit effi-
ciency and often to lower electronic
efficiency. Another way to increase
feedback intensity is to change the
geometry of the system by increas-
ing the ratio of cathode diameter to
anode diameter. Such a change
usually leads to lower electronic ef-
ficiency. Furthermore, it must be
taken into account that whatever
increases feedback in the desired
modes may also increase feedback
in undesired modes. Thus a compro-
mise which takes all of these factors
into account is necessary in magne-
tron design,

Nonlinear Theory

To study mode interactions, the
magnetron is considered in terms of
its properties as a nonlinear feed-
back oscillator. About 30 years ago,
van der Pol studied nonlinear triode
oscillators, one of which had two
modes of resonance. The circuit for
his two-mode system is shown in
Fig. 1 together with an elementary
feedback oscillator. An appropriate
equivalent circuit for a magnetron
is shown in Fig. 2. The differen-
tial equations expressing the opera-
tion of van der Pol’s two-mode os-

‘cillator and the magnetron equiva-

Fig. 3: Oscillation characteristics for magnetron with two modes show regions of build-up and decay

REGION IV
g, <0
0, <0
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lent circuit are of the same form.
Therefore, van der Pol’s solution is
of interest in analyzing the magne-
tron.

A simple expression for the non-
linear relationship between instan-
taneous current and voltage in the
active portion of the circuit will be
assumed as i = av — bv3, It has
been shown by van der Pol that the
effect of any even-power terms in a
series expression for i as a function
of v may be neglected. For simpli-
city, the fifth and higher power terms
are neglected. The sign of the cubic
term is negative, a condition neces-
sary if the magnitude of oscillation
is to be limited to a finite value.

It is assumed that the voltage
across the resonant circuit is of the
form Vicos (w3t + ¢;) + Vscos
{w,;t + ¢,). Suppose V, and V, are
taken to be of the form A,e ¢,t and
Age ost, where A, and A, are not
functions of time. Then build-up or
decay of each mode may be express-
ed in terms of ¢, or of o,. The ap-
proximate solution for ¢, and o, in
terms of the respective voltage am-
plitudes is given by:

3b
o, = Vg2 - V,2 - 2V, % (1
1
3b .
g,- = (Vg2 - V,2 - 2v,2) (2

2 .
V, is the steady state value of V, in
absence of V3, and V,, is the steady
state value of V, in absence of V,.
The solution may be illustrated as
in Fig. 3, where areas of positive
and negative ¢, and o, as functions
of V.2 and V,2 are shown. Lines of
constant ¢, and ¢, are drawn, and
these are shown in order to separate
the plane into regions according to
which modes are building up or de-
caying. Region I, which includes
portions of both axes, corresponds
to g, > O and o5 > O. Therefore, if
the state of oscillation is such that
the magnitudes in each mode, when
plotted in the plane, lie in Region I,
then both modes are building up. In
Region II, V,? is increasing, V,? de-
creasing; in Region I, V 2 is de-
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creasing, V,? increasing; and in Re-
gion IV, both are decreasing.

In Fig 3a, three different condi-
tions for which steady-state oscil-
lations are possible. The first point,
number (1), is the only point for
which 6, = g, = O. However, it rep-
resents an unstable state of affairs
in the system. If V.2 and V,? are
altered very slightly so that condi-
tions in the system correspond to a
point in Region II, the build-up of
V,2 will continue, accompanied by
decay of V,?, and the operating point
will move toward point (2). Any
disturbance into Regiori III will also
lead to the moving away from point
(1) by the point representing the
operating conditions. Furthermore,
any excursion of the operating point
into Region I or Region IV will in
general be followed by movement of
the point into Regions II or III, ra-
ther than back to point (1), and
conditions will proceed away from
point (1).

Points (2) and (3) are similar to
each other in character. For example,
point (2) represents a condition
where V.2 =V %2 5, = 0O and g, < O.
Therefore, V,? is both stationary in
magnitude (because g, = 0) and
stable (because any disturbance of
V,? from this position will change
conditions so as to cause it to re-
turn). At point (2). V,2 is also both
stationary and stable, because V,?
= 0, and ¢, < O. Thus any oscilla-
tion which might appear correspond-
ing to frequency ®, would be quickly
damped out.

For similar reasons, at point (3),
V,% and V,? are both stationary and
stable, with V,2 = O and o, > O.

Build-Up Characteristies

Another possible set of conditions
may give rise to a set of build-up
characteristics which can be repre-
sented by Fig, 3b. Here, solution (1)

and Region III of Fig. 3a are absent, |

but what is much more important is
that at point (3), o, is still positive.
Therefore, even if this point could
be reached when V.2 at a stationary
value the value of V,2 = O is unsta-
ble, any disturbance would cause it
to build up, and the operating point
... "would proceed into a region in which
. V2 must decay. Therefore, only
point (2} is both stationary and
stable. This situation is characterized
by the fact that V,2/2 >V 2 A com-~
parable situation, where the only
stable oscillation which can take

place corresponds to V,2 = V 2 is

given by V_,2/2> V.2 The preceding

results have all been derived from

van der Pol's work.

- There are some disadvantages in
(Continued on page 78)
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‘Electronic Light Amplitier for TV

EE de Forest and William A.-
Rhodes have been granted Pat-
ent 2,594,740, April 29, 1952, for an
Electronic Light Amplifier. The in-
vention, particularly suitable for TV,
receives a beam of light forming an
image, transforms the light into an
electron beam duplicating the image,
amplifies the electron beam and
changes it back to an amplified light
beam duplicating the original image
with increased brightness.

A cross-section of the circular
amplifying cell is shown in Fig. 1.
Two layers of a transparent mate-
rial, such as glass or plastic, protect
and support the light-electron sen-
sitive laminae sandwiched between
the two window layers. Superim-
posed on and between the transpar-
ent layers are a series of laminae
(from 0.0001 to 0.001 in. thick) com-
prising the following in sequence: a
photo-sensitive,  electron-emissive
lamina; three secondary-electron
emissive laminae; and an electron-
sensitive, light-emissive lamina. In
between each of the above laminae
is a very thin conductive layer of

metallic foil, each connected to a

voltage divider at successively in-
creasing potentials, In actual fabri-
cation, the emissive laminae would
be deposited on the conductive lay-

Fig. 1: Light from TV picture tube image enfers
transparent window (T} and strikes : photo-
sensitive electron-emissive lomina (2]. Emitted
electrons are accelerated through conductive
layer (3) striking secondary-electron emissive
lamina [4}. Process is repeated until multipiied:
elettrons impinge on electron-sensitive light-
emissive lamina (5}. Magnetic coil prevents
lateral spread of electrons (6}
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Fig. 2: Modified amplifying cell [A} combines
conductive and secondary-electron emissive lami-
nae. Blowup of a center layer (B) shows second-
ary material filiing wire screen spaces

ers by a spray or distillation process,
producing an overall cell thickness
of 0.01 to 0.1 in. ‘

In operation, light from the TV
picture tube passes through the
transparent material and strikes the
photo-sensitive lamina, causing elec-
trons to be emitted in proportion to
the intensity of the incident light.
Such emitted electrons tend to fol-
low a path which is the extension
of the original light beam, and sub-
stantially all of them are propelled
through the adjacent conductive
layer by the positive charge applied
thereto. In this manner, the electron
beam intensity is increased, and it
strikes the secondary-emissive lam-
ina with sufficient energy to produce
secondary emission several times
greater than the incident electron
beam.

Two succeeding sets of conductive
layers and secondary-emissive lam-
ina repeat the amplifying process in
a similar manner and at increasing
accelerating potential increments of
from 10 to 200 volts. Thus far, the
electron beam has been amplified
three times. If a moderate second-
ary emission ratio of five is assumed
for each secondary-emissive lamina,
by the time the electron beam enters
the last conductive layer, its inten--
sity has increased almost 125 times
that of the original electron emis-

(Continued on page 110)
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High altitude aircraft flying at
supersonic speeds tax the en-
durance of men and materials to the
limit. In order to make pre-flight
tests of how humans and com-
munications and electronic equip-
ment react to extreme strains caused
by high G stresses, the Naval Air
Development Center at Johnsville,
Pa, has recently constructed the
world’s largest centrifuge. Equipped
for making X-ray movies and TV
observations of test subjects, the
centrifuge is expected to provide
valuable data for the design criteria
of aircraft and associated equipment.

The centrifuge, housed in the
building shown in Fig. 1, was de-
veloped and built at a contract cost
of $5,000,000. Fig. 2 shows the unit’s
gimbal-mounted gondola at the end
of an 80 ft. boom. The distance from
the rotational center to the outer
gimbal is 55 ft., and the diameter of

Fig. 1: Cylindricaily
shaped building
housing  centrifuge
and labs

- swing to a subject enclosed in the

gondola is 100 ft. A 4000 hp GE drive
motor with 16,000 hp starting power
is mounted in a cylindrical room
under the boom in the center of the
test room. The subject may be ac-
celerated to 40 G (180 mph) at 48.6
rpm in 6.8 sec.

Ceiling Control Reom

The control room suspended from
the ceiling affords excellent simul-
taneous observation of boom move-
ment and telemetered information.
The rate of increasing rotational
speed may be controlled manually or
automatically in this room.

For automatic regulation, an ac-
celeration control rod rides against a
step-shaped cam which determines
the time pattern of increasing speed.

The gondola shown in Fig. 6 is

stress.

World's Largest

Dramatic experiments utilize re-

$5,000,000 vunit wuses

made of aluminum and balsa, and
has an access hatch. Fabricated in
the shape of an oblate spheroid of

. 10 ft. major axis and 6 ft. minor

axis, it can carry a test payload of
600 Ibs. In addition to riding in the
gondola, equipment may be sus-
pended from the offset suspensions
in the middle of the boom. Mounted
on two gimbals, the gondola can be
tumbled and cocked at various
angles while the boom rotates by
using the electronic gimbal control
system illustrated in F'ig. 4. To simu-
late reactions at high altitudes, the
chamber may be evacuated to 28 in.
of mercury, the equivalent pressure
of about a 60,000 ft. height. A con-
venient feature-of the centrifuge is
its ability to stop at the loading
platform at the end of every test
run. Other similar systems often
permit the gondola to coast to a halt
at any random location.

TV Camera in Gondola

A 330-line TV camera with 3 v.
peak-to-peak output is installed in
the gondola to allow constant ob-
servation by researchers at several
picture monitors. Also, suitable
equipment for taking X-ray movies

Fig. 2: World's largest centrifuge comprises gondola mounted on 80 ft. hoom rotated by 4000 hp drive motor to occcelerate to 40 G in 6.8 seconds
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Centrifuge Tests Men & Equipment

mofe equipment to show reactions of men and communications equipment at 40 G

~gimbal-mounted gondola; rhodium-plated slip rings for low-noise telemetering
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Fig. 3: {1) Inner gimbal control panel. Fig. 4: (r) Gimbal conirol system employs servo-amplifiev circuits to control rotation uand pesition of gondola

and measuring respiration, heart
rate, blood pressure, heart and brain
waves is incorporated in the gondola.
The instruments making these
measurements feed their signals
through the rhodium-plated copper
slip rings and rhodium-graphite
brushes pictured in Fig. 5. This type
of ring is believed to reduce noise

Fig. 5:

by about 0.5 mv. For central ground-
ing, a mercury pool slip ring is em-
ploved.

The control panel in Fig. 3 con-
trols the gondola’s inner gimbal.

To date, a limited number of ex-
periments have been performed with
men, animals and equipment, but
more work will be required to es-

tablish the design criteria which will
guide aircraft planners. The future
holds an extensive program of ex-
perimental study to find out how
much men and electronic equipment
can take, why they take it, and how
equipment should be designed to
permit full utilization of their capa-
bilities.

(1) Slip ring stack for telemetering dota from gondola uses rhodium-plated rings for reduced noise. Fig. 6: (r) Gimbal-mounted gondola
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By H. GOLDBERG

. Test Equipment Design Dept,.
Allen B, Du Mont Laboratories, Inc..
Passaic, N. J.

HERE seems to be a question in

the minds of some as to the man-
ner of setting up a test line in the mass
production of any electronic equip-
ment. If one is to obtain an economi-
cal method of test, the axiomatic goal
is to arrive at maximum produc-
tivity for a minimum of operational
- difficulty and time. Within the
framework of this goal are numer-
ous interpretations and methods of
achievement.

Basically, there are two types of
test equipment necessary to align
and adjust electronic circuits prop-
erly, The first, consisting of bench
instruments, oscilloscopes and me-
ters, does not readily lend itself to
simplification and codification, for in
order to interpret the effect of his
adjustments, each test operator must
have certain meters. Regardless of
whether there is enough work for
two or 200 test operators, each man
must have a certain amount of
equipment. The only exception is
that in a mass-produced item with
breakdown of test, each man may
need fewer instruments,

Another part of the test require-
ments,” usually representing con-
siderably more capital expense, in
which codification and simplification
becomes a possibility, is the signal

44

Fig. 1: One of three
rows of rack-mounted
equipment in 20 x 30 ft. Cen-
tral Signal Room shielded with cop-
per. Rack left of center contains picture

monitor.

source equipment, oscillators and
generators. Where quantities exceed
the laboratory and “job-shop” type
of production, however, the method
of signal source is invariably a prob-
lem.

As an excellent example of this,
the TV industry may be cited. In
testing TV sets at the manufacturer,
there may be as many as 100 test
positions involved. Each would nor-
mally require bench instruments and
signal sources. The signal source may
be one of two types. A signal gen-
erator may be provided at each
bench and the operator instructed in
its handling, or, as is done at many
large plants a central signal source
may be used. In this central signal
source system, the test operator has
the privilege of choosing one of a
number of fixed signals piped to his
bench from a single generator. In
some cases he may have control of
the signal level. Further than that,
he has no choice whatsoever in the
adjustment and operation of his test
signals.

Separate Signal Senrces

The proponents of the separate
signal generator technique argue
that separate sources allow more
flexibility in the hands of the tester,
and achieves its economic value by
allowing the alighment men to do
their own minor adjusting. More-
over, it means. that with the flexi-
bility of variable signal generators,
the entire line is flexible with re-
gard to engineering changes and
modifications in product and tech-
nique.

On the other hand, those of us
who favor the central signal source
of signal distribution for a mass
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A Receiver

Advantages of local and

manufacturing examined.

produced item realize that this sys-
tem can only work efficiently in a
mass production organization. -The
intent here-is to eliminate, as much
as possible, the human factor from
the testing and alignment of the sets.
If a test line can be set up where
the operator merely pushes a button
and a green light or a red light
shows up, this is an ideal case. No

‘one has achieved a perfect “GO-NO-

GO” test without the necessity of
any skill on the part of the opera-
tor. In the same vein, once a test
has been devised and a set of r-f.
signals decided upon, they can be
piped from a central source to the
test benches. The tester is then freed
of the responsibility of insuring the
accuracy of signal sources,

Cenitral Signal Operation

There are certain other inherent
advantages to the central type of
signal operation. In the first place,
all sets are tested against one stand-
ard source, the only possible dif-
ference between positions being
signal level. There is no longer the
problem of cross-calibrating equip-
ment and of holding one set of gen-
erators on ‘“ice” to act as standards.
Since a very few generators are
needed, they may be of greater
stability and cost than if a number
of units were used. A further advan-

~tage is that radiation and cross

modulation effects are minimized,
due to the fact that all stations re-
ceive identically the same signal
frequency.

With proper care, such a system
can be expanded to include all types
of modulated waves, swept oscilla-
tors, TV picture carriers, etc. More-
over, these can be distributed to over
100 separate locations without loss
of fidelity.

An example of a central signal
system exists at the Allen B. Du-
Mont Lab., Receiver Div.,, in E.
Paterson, N. J. In this system, de-
signed by Mr. K. M. Long, one single
set of signal generators provides the
testing source for the entire TV line.

All  generating equipment is
housed in a Central Signal Room, a
specially designed and constructed
area 20 x 30 ft., shielded to prevent
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Production Test Distribution System

remote origination of fest signals for radio and television

Detailed description of central source arrangemeni presented

Fig. 2: Broadband signal distribution system

unwanted signals from radiating into
the test area and interfering with
sensitivity checks. Two wall thick-
nesses of copper, completely insu-
lated from each other except at one
point of common ground, achieve the
shielding. R-F and filtered power
cables enter the room at the point of
grounding through a coarse mesh
screen.

The electrical and thermal isola-
tion necessitates the use of an air-
conditioning unit built into the sys-
tem. To prevent an untenable condi-
tion, both for equipment and moni-
toring personnel, a spare unit exists
which may be switched into opera-
tion for normal filter cleaning and
for possible emergency use in the
event of breakdown,

Eeonomical Use of Equipment

The centralization of test signal
sources in this one room allows the
economical operation of far more
complex and complete equipment

Room, warmed up for immediate
switchover with a monitoring crew
on duty at all times.

The square wave modulated sig-
nal, not usually considered a TV
signal, is used in the pulse testing of
all DuMont receivers to trim the
video i-f transformers in order to

to test and align the receiver. Chan- achieve an optimum transient re-

|| PRiMary = nel 3 is used as the r-f since it is an sponse. If the transient response is

GENERATOR vt oren = [seconoarvE open channel in the area. correct, the amplitude and phase re-
DIST. = Due to the fact that each genera- sponses must be also.

AMPLIFIER[= tor now feeds each of the test It would be repetitious to explain

benches in the line, the failure of the theory of each of the pieces of

LTERTMRY :} " any one source would be imme- equipment existing in the generator

OIST. [—= [ TEST BENCH diately to stop production. For this room. However, the design and

AMPLIFIER = | TERMINATIONS 3 .
— reason, there exists 1009 spare operation of the complex network
equipment in the Central Signal of transmission lines and distribu-

tion amplifiers is unique to this type
of operation and will be explained
in detail.

Two basic types of distribution
systems are used in the DuMont
plant. The first is the broadband net-
work necessary for the distribution
of signal spectra, such as the Chan-

Fig. 3: Broadband distribution amplifier features internal shielding and symmetrical construction

Fig. 4: Distribution amplifier circuit comprises eight plate-coupled, 75-ohm resistor loaded stages

than would be possible at the indi-
vidual test bench, In this room are v-1/V-8 c-g%c-stz
the generators and prime amplifiers ’_I'u‘u
of: |
(a) Monoscope camera chain INPUT R|52{)_R EW == ouTRUT
(b) Channel 3 transmitter modu- 5 AA A R-18 /R-25
lated by the composite video : 750 IW
output of the monoscope
(¢) Sound and video i-f wobbula- = c-1/C-8
tors with associated marker 6000 uut
pulses L~
(d) Square wave modulated g"’ =~ > C-9/C:ﬁ + oV
Channel 3 transmitter ) / . 470 puf 6.3 V.
(e) Numerous spot frequency = \ AC
generators for trap settings R-1 = = '?5'(130{{ '?/'\:7
(f) Complete monitoring equip- 500 (1 +— 2 =
"ment 2W — TO 7
3 : ) S IDENTICAL
Fig. 1 shows one view of the room. | STAGES
This, in its simplest form, rep- —
resents all the equipment necessary e ——
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PRODUCTION TEST (Continued)

nel 3 video modulated and i-f wob-
bulated signals. The other, and sim-
pler system, is used for piping the
spot frequency and narrowband sig-
nals to the test positions.

Fig. 2 shows a diagram of the dis-
tribution system used ‘in the opera-
tion of Channel 3 signals, composite

Fig. 5: Bench termination of the tertiary
amplifier yields high ond low level outputs

video signals, and video i-f signals.
The output of the generator (ap-
proximately 1 watt) is fed first into
an eight-output distribution ampli-
fier. This unit has a gain of approxi-
mately 0.6, its major function being
to isolate input and output stages to
allow for proper line terminations.
Located in the Central Signal Room,
it is subject to constant meonitoring
to guard against breakdown.

Seven outputs are fed through
RG-12/U coaxial cable to secondary
distribution amplifiers located on
the test floor. One output is used for
monitoring purposes and the rest are
transmitted to various parts of the
plant.

Extreme care was taken in the
installation to insure that each
transmission line was terminated in
its 75 ohm characteristic impedance
at both receiving and sending ends.
To avoid ground currents on long
runs, the armored outer shield is cut
just short of the receiving end con-

nector. This makes an excellent
Faraday shield. From each of the
two secondary distribution ampli-
fiers, located in the area they are to
serve, eight outputs are obtained
with a voltage gain of approximately
0.8. These in turn each feed a ter-
tiary distribution amplifier, identi-
cal to the secondaries, and each of
the eight outputs is cabled to a
single test position. With the exist-
ing distribution pattern, 128 bencheg
receive signals {from one signal
source.

The secondary and tertiary distri-
bution amplifier is shown in Fig. 3.
Note that each of the eight output
circuits is symmetrical with respect
to the input circuit. The purpose of
this is to minimize any tendency to-
ward differences in waveforms and
levels at the test benches. The am-
plifier is shown schematically in Fig.
4. It consists of eight plate coupled
amplifier circuits loaded down into
75 ohm terminating resistors. Plate
coupling was preferred over cathode
follower because the higher output
impedance of the tube at the plate
eliminates possible tube loading
effects.

' Potentiometer Adjustment

R-1 is a single 500 ohm potenti-
ometer adjusted to 75 ohms to ter-
minate the line, and L-1 helps
resonate any latent capacitance at
the termination. The procedure
used to adjust R-1 is as follows:

The sending end of the input line
is opened and a wobbulated signal
at the approximate line frequency is
applied. A rectifier and oscilloscope
is then attached to one of the ampli-
fier outputs. If standing waves exist
on the line as the frequency is

Fig. 6: Bench termination circuit mekes 2000 pv and 25 uv signals available at twe separate outputs

4&
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varied, output voltage will vary ac-
cording to the vswr as the frequency
is varied, giving rise to ripples in the
oscilloscope trace.

R-1 is then adjusted to reduce this
ripple. This method is very rapid,
can be set up for production checks,
and yields results of the order of
1.02 vswr.

Each output of the tertiary distri-
bution amplifier feeds directly to its
individual test bench where it
undergoes 20 db attenuation, both to
act as further isolation and to pre-
vent the test operator from upsetting
the lines as he makes and breaks
connections to his receiver under
test.

An example of the type of bench
terminations used may be seen in
Fig. 5. Not only is it necessary to
terminate the line properly, but as
much isolation between stations as
possible must also be assured to re-
move any possibility of interference
from one position to another. It is
seen from Fig. 6 that two outputs
are obtained. The high output, ap-
proximately 2000 uv, is used toward
aligning and checking the receiver
on a normal high level signal. The
low level jack, adjusted to 25 uv, is
necessary to fulfill the requirement
that all receivers show a good pic-
ture at this fringe area signal.

Two requirements are essential
here, The first is that the line ter-
mination remain fixed at 75 ohms,
and the second that there be negli-
gible leakage from input to output,
approximately 50 db lower.

The three-stage attenuator be-
tween input and output, with shield-
ing between each stage, as shown,
achieves the result of proper isola-
tion. To prevent change in load as
outputs are connected and discon-

(Continued on page 84)

Fig. 7: ‘'Needled line” system for distribution
of single frequency and narrowband signals
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Automatic Station Break Announcer

Cessation of average program level actuates relay circuit which plays tape re-

corded announcement. Cam and motor fiming device prevent false operation

By PHILIP WHITNEY, °

Chief Engineer, WINC, WRFL (FM)
Winchester, Va.

OST FM stations are rendering

a much needed service, espe-
cially to the audience beyond their
AM affiliate’s night time coverage.
It is therefore desirable to afford
extended hours of operation, in
many cases beyond the capabilities
of present FM station staffs, and
with limited budgets, adding further
staff members is not always the
solution.

WRFL is the FM affiliate of AM
station WINC in Winchester, Va.
The FM station operates with an
ERP of a little over 13 KW from a
mountain top approximately 2400
ft. above sea level. WINC is a 250

watt local station on 1400 xc. Both
are affiliates of NBC. The enginecer
on duty at the AM transmitter,
which is also the AM and FM studio
site in the city of Winchester, also
controls the FM transmitter on ‘the
mountaintop some 23 miles away,
through a system described some
months ago.?

Since the coverage contours place
the AM (especially at night) in the
local classification, and the FM in a
regional class, the programs, in
order to cater to these two classes
of audience, are, as far as practic-
able, distinct and separate. The net-
work programs are generally prefer-
able to particularly local programs,

in which local advertisers, only, are

mentioned.

For regional consumption, the net
is fed to the FM station with net-
work breaks sold to regional adver-

tisers for the greater portion of the
average broadcast day. (Of course,
there are times when both stations
carry the same network show; and
when net service is not available the
local show is fed to both stations.)
Therefore, this would mean two
separate announcers to read the two

. different commercials on the station

break. This was financially imprac-.
tical, as the salary which would be
paid the extra announcer would out-
weigh the income from the station-~
breaks. This expensive cycle was
broken by the use of the automatic
station break announcer to be
described. _

It was decided to base the opera-
tion of the machine upon the time
interval between network shows,
with a time clock affording a safety”
device to prevent operation at any

(Continued on page 80)

Fig. 1: Station break circuit starts operating when progrom level drop cuts voltage to crystal integrator. Relay system initintes tape playback -
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Evaluation of Unidirectional

Appraisal of performance of corner reflector, parabolic and

; svitability of each type for different applications. Economics of

By J. S. BROWN,
Chief Engineer, Andrew Corp.

363 E. 75th St.
Chicago 19, I1l,

HE 450-460 Mc emergency com-

munications band is, in a sense,
between VHF and microwaves as
far as unidirectional antennas are
concerned. Therefore, antennas com-
monly used for both applications
are practical possibilities for this
band. It is the purpose of this paper
to summarize the characteristics of
several types of antennas that might
be used for this application. .

While there are many types of
unidirectional antennas, three stand
out as presenting the best possibili-
ties from a practical standpoint.
They are the corner reflector, the
Yagi or parasitic array, and the
parabolie.

The corner reflector shown in
Fig. 1 is a simple, easy-to-design,
broadband, non-critical antenna,
The veflecting sheets forming the
corner are made of perforated metal

in this model to reduce wind loading,
but solid sheets may be used with-
out encountering excessive wind
loads. The gain of a single corner
reflector is definitely limited by
economic considerations, While the-
oretical gains up to 15 db are indi-
cated, economics point to 8 db as the
optimum choice. (All gains are re-
ferred to a half wave dipole). This
can be achieved using a 90° .corner
angle and reflecting sheets approxi-
mately 55 or 34 wavelength in size,
which is a practical size for this fre-
quency. Higher gains can be pro-
vided by reducing the corner angle
and increasing the size of the reflect-
ing sheet, but the increase in me-
chanical complexity and cost does
not justify it. For example, 10 db
gain can be obtained by using a 45°
corner and reflecting sheets four fi.
long (dimension perpendicular to the
corner).

Impedance characteristics of the

corner reflector are excellent. The

radiation resistance is high, elimi-
nating the possibility of low effi-
ciency due to ohmic losses in the
antenna itself. Impedance matching
is easily accomplished by varying
the length and position of the dipole,

both of which may be adjusted over
rather broad ranges without affect-
ing the pattern. Bandwidth, both
with respect to pattern and im-
pedance, is much greater than is
required for this specific application.
This implies less effect on antenna
performance by ice and sleet than
on a more critical array.

All three of the types under con-
sideration can be fed directly from
an  unbalanced transmission line,
without the use of any balancing
means. Additional gain can be ob-
tained by using a stacked array of
two corner reflectors, spaced ap-
proximately one wavelength and fed
in phase. Two 8 db corner reflectors
will provide about 12 db when used
in such an array.

The Yagi type of array is capable
of slightly higher gains than the
corner reflector. A single six element
array antenna will provide 10 db,
while two such arrays properly
stacked and fed will provide 12.5 to
13 db. From a design standpoint, the
Yagi presents a much more difficult
problem than the corner reflector.
Both pattern and impedance are
quite narrow in bandwidth. The
bandwidth is sufficient to cover 450-

Fig. 1: (I) Non-critical broadband corner reflector. Fig. 2: {c) High-gain parabolic antenna. Fig. 3: {r) Simple primary feed for parabolic antenna
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Antennas for 450-460 M(

Yagi antennas for emergency communications band indicates

different antennas compared in ‘$/db gain’ and “$/watt erp’’

460 Mc when properly designed, but
achieving the design is a tedious
task. Obviously, there are many
more variables than in the corner
reflector. Also, the pattern and im-
pedance are much more closely in-
terrelated. Very low radiation re-
sistance may be encountered in this
type of array, and the designer must
be careful o avoid such a condition,
which might result in low efficiency
due to ohmic losses in the antenna.
Because of the narrow bandwidth,
icing conditions will tend to have a
more pronounced effect on the Yagi
than on the corner reflector. Me-
chanically, the Yagi presents less
wind loading and is lighter in weight
than the corner reflector. A practical
problem that must be evaluated in
the design of the Yagi type of array
concerns the method of mounting
and the possibility of the supporting
structure affecting the pattern. Ex-
perimental evidence indicates that
the mounting will not affect the per-
formance of a properly designed
array if it is not located in front of
the driven element.

A significant point in connection
with the Yagi type of antenna is
that its most serious practical draw-
back, namely its narrow bandwidth,
is not a factor in this application.

TELE-TECH = July 1952

The band under consideration is
quite narrow percentagewise, and
experimental work indicates no dif-
ficulty in obtaining satisfactory per-
formance over the band with a single
model. This is a very important
factor from a practical standpoint.
It eliminates not only the necessity
of field adjustment, but also the in-
evitable confusion that results from
manufacturing, handling, and stock-
ing several antennas which may be
identical in construction but which
have small differences in length or
spacing of radiating elements.

Paraboliec Antenna

The parabolic antenna, used ex-
tensively for many microwave ap-
plications, has definite possibilities
in the 450-460 mc band. Much higher
gains are practical with it than with
the previously discussed types.
Whereas 15 db is probably the top
practical gain limit for stacked ar-
rays of the previous types, a 10 ft.
parabolic antenna can easily provide
over 21 db. Not only is the gain
substantially higher, but it is pro-
vided by a single driven radiating
element, while the stacked arrays
involve several fed elements. The
proper field installation and inter-

wwWwW americanradiohistorv com

connection of a multi-element
phased array by inexperienced per-
sonnel is sometimes a serious prob-
lem. The simplicity of a single feed
is a practical point that must not
be overlooked.

A photograph of a 6 ft. parabolic
antenna appears in Fig, 2. One type
of primary feed is shown in Fig. 3.
The wind loading of this type of
antenna is high, but it can be re-
duced by the use of a mesh reflector
rather than a solid spinning. Two
views of an 8 ft. mesh type reflactor
are shown in Figs. 4 and 5. This
reflector is made in two halves, for
convenience in handling and ship-
ping. A woven wire steel mesh is
attached to a welded steel frame,
and the entire assembly is galvanized
after welding to provide good elec-
trical contact between the crossover
points in the wire mesh and to pre-
vent corrosion. In sizes over 6 ft.,
this type of construction has a dis-
tinct economic advantage over the
spun reflector in addition to the
convenience of a sectionalized re-
flector in these sizes. 4

The radiation patterns for an-
tennas of various gains are shown
in Fig. 6. Curve A is the pattern
of a single corner reflector with 8

(Continued on page 90)
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ew Developments at National Bureau

Dimensions of ferrite core and windings for
rapid rise {30 v. in 0.02 usec} transformer

(1) Transformer wound on ferrite toroid. (c)
Plug-in transformer. (r) Complete oscillator.

New Pulse Transformer Gives Faster Response

Asimple pulse transformer re-
cently devised by Carroll
Tschiegg produces an exceptionally
fast pulse-rise—{rom zero to 90 v.
in less than 0.02u sec. in a conven-
tional blocking oscillator. Small size
makes the unit suitable for plug-in
construction. It consists of a few
turns of wire wound around a small
ferrite ring.

A Dblocking oscillator is a trans-
former-coupled feedback oscillator

designed to produce, when ‘“trig-
gered” by an actuating voltage, a
single rectangular voltage pulse hav-
ing a fast rise and fall. The speed
with which the oscillator output

voltage pulse rises and falls, the

duration of the pulse, and the rate at
which it can be repeated, are deter-
mined largely by the characteristics
of the transformer. However, fast re-
sponse also requires a tube having
high transconductance. Optimum

Transfer Standards For Audio-Frequency Tests

ESIGNED primarily for the

testing of ammeters and volt-
meters, the NBS transfer methods
for measurement at audio frequen-
cies make possible accuracies ap-
proaching 0.019, over wide ranges of
current and voltage. As fundamental

electrical units are maintained by dec
standards, all ac measurements are
actually based on transfer instru-
ments which are standardized on dc
and then used on ac.
Electrothermic transfer standards
(Continued on page 95)

Standardization. of an ac voltmeter. At left, dc voltage required fo give same response in electro-
thermic transfer standard is being determined. Right, instrument's scale is read on projection device
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pulse transformer design calls for
very tight inductive coupling be-
tween the windings, and low capac-
tive coupling. Transformers are
therefore constructed with a few
turns of wire wound on cores having
high effective permeability for
abrupt changes of current. Steel
cores are generally used, thinly lam-
inated to reduce losses. The shortest
pulses obtained with such trans-
formers have a duration of about
0.lusec. and the fastest rise time is
about 0.03 or 0.04n sec.

The new transformer owes its su-
periority largely to its ferrite core.
The wvarious compositions of these
non-metallic magnetic materials are
now becoming available.

Noise-Free Instrument

Cable

N instrument cable free of spu-

rious electrical signals due to
mechanical shock and vibration has
been developed by Dr. T. A. Perls of
NBS. In connection with the appli-
cation of a piezoelectric accelerome-
ter, experiments were set up to
compare the performance under dy-
namic stress of various experimental
and commercial coaxial cables con-
sisting of an inner conductor, an in-
sulating dielectric, and a conducting
shield. The cables were connected
between a small piezoelectric accel-
erometer and a cathode follower,
straining the cable, and recording
the output through a dc amplifier.

It was found that standard micro-
phone or phonograph pickup cable
gave noise signals under these con-
ditions as high as 500 mv peak-to-
peak. However, the noise was defi-
nitely lowered (to about 60 mv) by
tightening the braided shield over
the dielectric, thus improving the
contact between the dielectric and
the shield.

A colloidal suspension of graphite
in benzene was applied to the in-
side of the dielectric, reducing the
residual noise to less than 3 mv
peak-to-peak. By coating both in-
side and outside of the dielectric, the
noise was almost completely elimi-
nated.

In another series of tests, an ex-
perimental cable was made up from
an outer braided shield, the same
rubbér-like dielectric as before, and

(Continued on page 100)
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of Standards

Electronic Peak-Reading

Kilovoltmeter

N instrument that rapidly and

accurately measures the high
voltages associated with medical X-
ray equipment has recently been
developed by R. E. Brueckmann of
NBS. The unit is designed to indi-
cate directly peak voltages between
30 and 125 kv and thus replaces the
sphere gap method, which is ordi-
narily used to measure high voltages
in diagnostic X-ray apparatus. The
kilovoltmeter is especially useful for
measuring voltages during short ex-
posures with provisions to prevent
the recording of initial surges.

Diagnostic exposure to the X-rays
must necessarily be short to prevent
blurring of the radiograph due to
motion of the subject. Exposures
generally range from 1f, sec. to 1 or
more seconds, necessitating tube
currents as high as 500 ma to pro-
duce the desired film blackening. At
these high currents, the anode of
the X-ray tube is heated so severely
that it is impossible to make the
longer exposures necessary for cali-
bration.

The NBS peak-reading kilovolt-
meter overcomes shortcomings of
the sphere gap, which include errors
from initial surges, excessive gap
breakdown time, and arc current
overload. It requires no manipula-
tion during the exposure and retains
its reading until reset. Peak volt-
ages can be measured during expo-
sures as short as 14, second. The
unit also includes circuits that can,
if desired, prevent the initial surge
from being recorded and permits

SRS SR

Film readers system (1) ufilizes projector and reflecfor at right fo project film images onfo o' hori-
zontal surface. Marker tips connected to 17 potentiometers ‘on chassis are adjusted to signal-image
peaks. Set of seven measurements is transcribed to seven separute channels on recorder chart at left,
Redr cabinet houses power unit. Image (rj of single set of seven measurements projected on screen.

Film Reader For Telemetered Information

semi-automatic film reader sys-

tem recently developed by F. H.
Bavhi and M. L. Greenough of NBS
facilitates the transcription of tele-
metered data recorded on 16mm film.

The parachute-telemetering sys-
tem is designed to transmit from a
parachute-borne radio transmitter to
a ground station. The transmitter is
modulated by a calibration signal
and up to seven measurement sig-
nals, selected in turn by a commu-
tator device. On the ground, a re-
ceiver demodulates the transmitted
information and feeds it to a CRT. A
single spot on the face of the tube
moves up and down with the am-
plitude of the transmitted measure-
ments, and its position is recorded
continuously on film moving at con-
stant speed. This gives a series of
pulses on the film, with peaks of

varying height, the height of each
peak corresponding to a single meas-
urement.

The observations are made at the
rate of 6000 sets (commutator revo-
lutions) per minute, but are made
continuously only during certain
critical portions of the parachute’s
fall. A typical film record of a single
parachute drop depicts about 500
sets of measurements, made at suc-
cessive intervals of time, each set
consisting of a single observation of
each of eight quantities. To make it
useful, the data on the film must be
replotted to give seven curves (the
calibration signal is omitted) having
a common time scale, each showing
one of the measured quantities as a
function of time. This is the problem
that the NBS film-reader system was
developed to handle.

the reading of either the forward or
inverse voltage on self-rectified

. equipment. During normal opera-

tion, the meter draws a maximum
current of 1.25 ma from the equip-
ment being calibrated.

In principle, the kilovoltmeter
operates as follows: A type 2D21
thyratron is used as the HV detec-

tor. The critical bias on the tube is
about —3 v. at a plate potential of
about 150 v. If, for example, the bias
voltage is 103 v., the thyratron will
fire when the voltage drop across
two 50,000-ohm resistors between
the bias cell and ground and the
cathode and ground reaches 100 v.
(Continued on page 107)

Circuit of peak-reading kilovoltmeter contuins eleven 2D21 thyratrons and eleven NE51 neon indicating lamps to show which tube is conducting, affording
fine kv measurement. Time delay prevents recording, of initial and final surges. Unit covers 30 fe 125 kv runge and requires no sphere gap
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Fig. 1: CBS TV City in Hollywood, Cal., photographed during an intermediate stage of construction

left) and the latest audio and video
equipment will be provided.

By October, all studio facilities
together with concomitant telecine
(film transmission) facilities are to
be installed. The master control
switching installation will take place
immediately following the comple-
tion of this phase. Initially, the TV
City studio outputs will be fed via
Telephone Co. circuits to the present
CBS-Television master control lo-
cated at 1313 Vine St., in Hollywood.

~ As soon as facilities installation will

permit, the master control operation
will be shifted to TV City and the
studios at 1313 Vine St. and other
locations will then feed into the TV
City master control point.

The scope of the audio and video
facilities installation is indicated by

' the fact that over 60 CBS engineers,

technicians and draftsmen are in-

CBN Opens New Hollywood

$12,000,000 project scheduled to begin operations October 1, 1952.

and video installation anticipates expansion of present four-studio

By ALBERT J. FORMAN,
Assistant Editor, TELE-TECH

ELEVISION’S rapid growth has

made broadcasters aware of the
need for long range planning of flex-
ible facilities which will
abreast of the industry’s mushroom-
ing expansion. Answering this call,
the Columbia Television Division of
CBS is erecting an impressive center
—aptly named TV City—at Beverly
Blvd. and Fairfax Ave. in Los An-
geles, to fulfill some of the broad-
casting needs of network program
origination on the booming Pacific

keep.

Coast. Fig. 1 shows the center, lo-
cated on a 15-acre tract near Gil-
more Field and Farmer’s Market,
during an intermediate stage of con-
struction,

Flexibility is the keynote of this
$12,000,000 project, which is ex-
pected to begin operation on Oct. 1,
1952, Initially, TV City, illustrated in
the photograph of the scale model
(I'ig. 2) will contain two audience
studios (located in the rear wing on
the right) seating 350 and two non-
audience studios, (center fore-
ground) each 12,100 sq. ft. in area.
Also, 8,000 sq. ft. of rehearsal halls
(extreme right glass wall section),
dressing and storage rooms, service
shops and production offices (at the

Fig. 3: Structure shows (I to r) production officés at rear, two 12,100 sg. ft. non-auvdience studios, 8,000
sq. ft. rehearsal halls over passage, and two 12,100 sq. ft. oudience studios seating 350 each

volved in the design, construction,
installation and  pre-operational
testing of equipment. The work is
directed from the CBS Engineering
Dept. in New York with the close
cooperation of the KNXT technical
staff in Los Angeles.

Future Construction

This conservative, though far
from modest, beginning takes into
account an anticipated demand for
more facilities in the foreseeable
future. Construction plans which
presently call for four studios, one
program control room, télecine pro-
jection and control rooms, five an-
nounce booths, eight film chains,
master control with 24 inputs and six
outputs, can be conveniently ex-
panded on an adjacent 25-acre tract
with the growth of programming
from the West Coast. Plans for the
future envision a 13-story adminis-
tration building; 24 studios, four
program control rooms, 28 announce
booths, 20 film chains, expansion of
master control to have 40 inputs and
12 outputs, and a house monitor
selector system with 40 inputs and
80 outputs. The photograph of Fig. 3
shows the construction of (1to r) the
production offices at the rear, non-
audience studios, rehearsal halls

" over the service passage, and audi-

ence studios. Two additional studios
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may be added to the facing wall in
the foreground, in line with the two
wings shown, and a third four-
studio wing with intervening passage
can be constructed to the left.

Fig. 6 is the ground floor flow pat-
tern layout drawn by the archi-

tects, Pereira & Luckman. The
central technical area will contain
telecine facilities, TV recording,

master control, program coordinat-
ing control and film cutting. This
section can be expanded into the
dressing room space if necessary.
Across the truck service passageway
is the technical maintenance section.
The scenery storage area will con-
tain the sets which are mounted on
dollies and easily stored for future
use.

The master control switching sys-

tem, tailor-made by RCA, initially -

will have six outputs which will in-

Television

Flexible design of audio
structure to 24 studios

clude feeds to KNXT, CBS TV Net-
work, a second Network group, two
lines to TV recording, temporarily
located at 6121 Sunset, and one
spare. In order to accommodate all
the channel controls and monitoring
equipment, the master control con-
sole (see layout in Fig. 5) is divided
in two; one part contains the cue
selector, preset switching controls,
and two test picture and waveform
monitors which may be switched to
any program bus; the second part,
set in the wall, contains a picture
monitor for each of the six output
channels. Smooth programming is
assured by the provision of double
preset switching. Patching and ad-
justments for audio and video are
grouped on the facing rows of racks

behind the console operating posi- .

tion.

Telecine Facilities

Telecine facilities include eight
“film' chains, each with two audio and
video outputs for patching to studios
or program control rooms. One
camera is used with each of three
Fastman 16 mm projectors, three
RCA 35 mm projectors, and two
Gray Telop projectors. Two Fair-
- child synchronized tape playback
units supplement the projector audio
for TV recorded delayed programs.

For unimpeded accessibility, all

TELE-TECH * July 1952

Fig. 2: Model shows offices {1} and wing (r) containing two audience and two non-audience studios

Soudios

lines are brought to a central termi-
nal frame room adjoining master
control. This 50 x 7 ft. room facili-
tates rapid testing of the maze of
wiring involved in the installation.
Each of the four studios shown in
Fig. 7 will have four RCA cameras
of the latest commercially available
design. The video switching system
in each studio is of the relay oper-
ated type with provisions for three-
way superimpositions and for later
addition of special effects devices if
and as called for by program re-
quirements.
Efficient flow of materials is in-
dicated by the arrows in Fig. 7. Raw
 materials for set scenery coming in
at the receiving area go to the car-
pentry and paint shops. The com-

pleted sets are transported through
the set passage to the individual
studios, going in and out either end.
Incoming furniture goes directly
from receiving to the studios.

Fig. 4 shows how studio functions
relate to master control and telecine
facilities. The guiding principle in
designing the system was to make
each studio semi-autonomous or de-
centralized from master control so
that modifications with expansion
and new technological developments
could be made with a minimum of
effort. Each studio control has four
live camera inputs, four lines from
telecine for film signals, and three
spares, totaling 11 non-composite
inputs. Sync pulses are added to
these signals in the studio control
room from the sync generator sig-
nals being distributed from the
centrally located GE sync generators
in master control. In an extreme
emergency, a portable sync genera-
tor can be connected in the studio to
replace the master unit. Three addi-
tional inputs, generally composite
remote signals also feed the studio.
One composite and one non-compo-

Fig. 4: Four of 16 film ouiputs feed each studio with four cameras, three spares, three remotes.

One c¢omposite and one non-composite (no sync}

signal enter master control from each studio
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CBS TV STUDIOS

(Continued)

A

1

POWER POWER
_iG
TELCO TELCO
s ek T S e i B
TELCO TELCO
S —
[ R P - -
TELCO TELCO

WORK BENCH é
(5]
2o
207
MONITOR SYSTEM  MONITOR SYSTEM OFFICE o
Tt rTTTT z
Lo L_D s
z
AUDIO AUDIO g
[l B e ol
S S I A N N R A 2
"
AUDIO AUDIO o
Tl T T T T =N
;71—“;& ______ }Zj:E,':
CURTAIN WALL W
e —— i R S -
bt S st -
' VIDEOD VIDEO
e
[N [ R E
vIDED VIDEO
ro T |
i X v I
VIDEO VIDEQ ¥

I
I SYNC GEN. & DIST.
CT T T T T

. SYNC GEN. & DIST

VIDEDO 8 CONTROL WIRING JUNCTION
il R i e

[V SR S A S

WORK BENCH

J

D _|TELCO TERM.CAB Aj;

4

Fig. 5: Master_control system uses divided console. Switching is at console .proper, monitors in wall

site signal are sernt from each studio
to the master control, accounting for
eight of the master’s 24 inputs. The
non-composite signal allows master
control to combine the outputs of
two studios prior to sync addition or
to patch the signals through a so-
called program control room for
such coordination.

An extensive studio monitoring
system includes two monitors for
lighting, two on mobile floor dollies,

one for sound effects, one on each of
two Houston camera cranes, and
four large audience monitors in each
studio.- Within the studio contrel
room, a 10 in. monitor is used for
each camera and for the outgoing
line, while a 17 in. cue monitor and
two 17 in. preview units are
mounted over the studio window.
Similar sets are provided for the
audio man and in the announce
booths. Three monitor bus circuits

are provided in each studio, each
of which can be independently
switched to on-air cue, studio output
line, or to either of the two video
switcher preview circuits. Individual
monitors can be patched to any of
these three busses.

Andio Facilities

The studio audio facilities are CBS
designed and constructed. In each
studio control room, an audio con-
sole capable of handling 11 simul-
taneously connected microphones,
four of them fed through a self-con-
tained sub-mixer, is located. In
addition, input positions are pro-
vided for six incoming remote lines
or film projectors, and another posi-
tion for sound effects. There are two
outputs from the audio console, a
regular and an emergency channel.
This console is supplemented by a
turntable control unit, which handles
two transcription turntables provid-
ing cueing, and direct floor loud-
speaker feeds, in addition to the
audio output to the console. Associ-
ated equipment racks which also in-
clude Langevin amplifiers contain
sound reinforcement amplifiers, au-
dience reaction microphone pream-
plifiers, intercommunication, talk-
back and interphone components
and the transmitter for the 100 xc
audio cue system which is picked up
by subminiature receivers worn by
the floor director and other produc-
tion personnel who must move about
in the studio.

The light operator who handles
the all electronically controlled
Century-Izenour Board in each
studio has an extra monitor at his
command which can be switched to
preview any camera ol superimposi-
tion where critical lighting adjust-
ment is necessary. The lighting con-
trol console and preset panel (Fig. 8)
are comnnected by a single cable to

(Continued on page 96)

Fig. 6: {1} Basement floor plan shows maintenance, central technical {including master control], prop sioruge and dressing facilities. Fig, 7: (r) First floor
has cratt and shipping areas, and four studios. Arrows indicate flow pattern of scenery materials from receiving through shops to studies
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ynchronous Detection of AM Mignals

Signal-to-noise improvements obtained in receivers using correlation techniques.

DSB reception less susceptible to adjacent channel interference than SSB

By JOHN P. COSTAS

Electronics Laboratory
General Electric Co.
Syracuse, N, Y.

BECENT work %7 in applying
R correlation theory to problems
of signal detection shows large im-
provements in signal-to-noise ratio
obtained by using correlation tech-
niques when detecting periodic sig-
nals in noise. When the signals
involved are non-periodic, signal-to-
noise improvements are limited. In
the particular problem of detection
of AM signals, it will be shown that
the application of correlation meth-
ods leads to receiver circuits which
have been known in the past as syn-
chronous detection receivers, Al-
though synchronous detection
schemes are not new, if properly
used they offer many important ad-
vantages over conventional envelope
detection.

Autocorrelation
The autocorrelation function ¢,
(1) of a random function f, (t) is de-
fined as
Lim .I T

oy, (1) = T—aET—I_Tf‘(t”‘ {t + ) dt tn

That is, ©,, (v) is the time average
of the product of the original function
times itself advanced in time by .
A typical autocorrelation function is
shown in Fig. 1. Several items bear
special mention. If we imagine that
the random function f, (t) represents
a voltage across a 1-ohm load, then
®,, (0} is in effect the average power
of £, (t). For large T, the autocorrela-
tion function approaches f,> which
is the de power of the random voltage.
Although the correlation functions
are of great importance in the design
of linear filters and predictorss, no
discussion of such use will be given
here.

Non-random functions may also
possess autocorrelation functions, for
example, if

£, (1) = Acos {w,t +8) (2)

then from (1) we have that

2

1<y - A
9., (1) ~*2"c05 w,t {3)

Of course, when dealing with pe-
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Oy ()

Fig. 1: Autocorrelation function; u{T) is time avg. of original function times itself advanced T

fi(1)=n(t)

(.

+H{A+fn (1)) |MULTIPLIER | £, (1) xF, (1+2) | AVERAGING e
— — —_—
xcos (wot+€) | CIRCUIT CIRCUIT o (1)

f, (t+?) = B cos (wot+wot+3f)

Fig. 2: Block diagram of crosscorrelation detection process. Averaging circuit may be linear filter

riodic functions, one needs merely to
average over a single period rather
than over all time as indicated by
(1). Note that the phase angle ¢ does
not appear in (3) and, in general, we
may state that for periodic functions
phase relationships are lost in the
process of autocorrelation.

Considering the problem of detect-
ing the presence of a small periodic
signal in random noise, if we take
(2}, for our periodic signal, we have
for the correlator input, f; (t),

£, (t) = Acos (wt + &)+ 0 (t) (W)

where the autocorrelation function
of the noise, @, (1), is of the form of
Fig. 1. Since the signal and noise
voltages of (4) are independent, the
autocorrelation of the sum will be
equal to the sum of the individual
autocorrelation functions.

e; (1) = o, (<) + g, (1) (5)

If T is made quite large, o,, (T)I will

www americanradiohistorv com

approach ?,12, a constant value. Thus

o, (9) =A2_zc°5 ae T iz (8)
T-=
so that regardless of the ratio of
signal power to noise level some
range of Tmay be found for which the
signal correlation becomes the domi-
nant variation. It must be kept in
mind, however, that the process of
autocorrelation involves the opera-
tion '
';ﬁel_rf.:'i (Y 1, {t + 1) dt {7y

in going from (4) to (5). Certainly
an infinite averaging time is not pos-
sible, thus we must determine what
averaging time is necessary for a
given accuracy of @;; (7). A more de-
tailed discussion of the question of
averaging time follows.

Crosscorrelation

Although a knowledge of the fre-
quency of the signal component of
(4) was not needed using autocor-
relation detection if w, is known,
crosscorrelation detection will give
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SYNCHRONOUS DETECTION

improved performance®-2, The cross-
correlation function ,,(t) between
f,(t) and £,(t) is given by
oyp (1) * lim
T-o
Now let

fp(t) =1, (1) = Acos {»,1+8) + n {1}

i T
EI_'Y, () 1, (t e 1) dt (8)

(9)
and

f, {t) = B cos lw, t +7) ')
then using (8) we have

AB
0y, (1}« cos {w, 1 + 7 - 9}

> ()

.:.lzzLTI_TTn {t} Beos {w, t +u
Since n(t) and cos (w,t+v) are inde-
~ pendent, the second term of (11) is
zero since the average of a product is
equal to the product of the averages.

Thus (11) becomes

+ T+ ) dt

°

9,5 (1) =§cos o, 1+1-8)

Here again it can be seen that de-
tection is always possible regardless
of the signal-to-noise ratio provided
that the true time average as indi-
cated by (8) is obtained. Note that
operation at large values of T is not
necessary when crosscorrelation de-
tection is used. ,

The output “noise” of the cross-
correlation detector comes from the
second term of (11). The integrand

{12}

(Continued)

has a zero average value, but if the
time of integration is limited some
error must be expected in the evalu-
ation of the mean. A detailed dis-
cussion of this sort of error or “noise”
is given elsewhere* but for the pur-
poses of this discussion it is sufficient

to realize that the error can be made’

as small as desired by increasing the
integration time. In fact, the only
limit to the amount of improvement
in S/N ratio for an ideal correlator
is the length of integration time, it
being understood that the signals in-
volved are periodic,

Crosscorrelation Detection of
AM Signals in Noise
If instead of a periodic signal in
noise we have an AM wave, (9)
must be rewritten as
fy (t) = (A« (t)] cos {w, t + 8} +n (t) (13}

The message or modulating function,
£ (t),is assumed to have a zero mean
value. If £, (t) of (13) is crosscorre-
lated with f,(t) of (10) using (8)
we have '

2B
9y, (1) = cos {w, T +a -8}

(1

We have certainly eliminated the
noise, but in so doing the message
has been eliminated as well. It be-
comes clear, therefore, that if cor-
relation methods are to be used, the

Fig. 3: (o) Filter impulses response for shori-time
average. (b) Filter for weighted average

integration time must be kept suf-
ficiently short to follow the changes
in the signal due to the message,
f.(t). Reference to the discussion
following (11) shows that if the in-

Fig. 4: Arrange- ; -
ment for the tegration time is shortened, the out-
fransmission of a put “noise” of the correlator in-
fon (1 H (W) fe (1) :'“(5;')‘* message:  creases. Thus a compromise must be
modulates cosine  Made in choosing an integration time
carrier which gives a low noise output con-
cos Wot sin Wot . . - -
/‘F\ Fig. 5: Equivalent two-channel circuit for system in Fig. 5
fg (1) =t (1) cos Wot+ fe (1) snWott
. = TRANSMITTER GUTPUT ) £
fn(t) f (> HW)
fi (O =F )+, (D
= REGEIVER INPUT
2 cos W v )
0s Wol 2 sin Yol 3, (1) Tonanner channer [ §, (1)
' ONE TWO
Q (W)| Low-rass FiLTERS (cosinE) (sINE)
f o (D+%,(1) fo (P90
[ fn (D)5, (1) fo (04,0 w03 t
()
fo (1), RECEIVER OUTPUT fo (1)
L
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sistent with a reasonable amount of
smoothing of the message.

The block diagram of this cross-
correlation detection process is shown
in Fig, 2. Although in practice® sam-
pling techniques are generally used
to perform the multiplication and
averaging, it is useful in this instance
to consider a continuous type cor-
relator. Since the integration time
must be kept reasonably short to pre-
vent loss of message, the averaging
operation of Fig., 2 could be per-
formed by a linear filter having the
impulse response shown in Fig. 3a.
With such an impulse response the
correlator output voltage, £ (t), will
be given by

T, (1) =T—’a{“ fylt-e) F,(t - o) do (15)

which represents the average value
of £ (t)f,(t+7) from T, seconds in
the past to the present. The output
voltage of (15) represents a uniform
or non-weighted average over T,.
One could argue (and correctly so)
that a weighted average might pro-
duce better results. That is, a filter
impulse response such as shown in
Fig. 3b might give a better output
than that obtainable using the filter
of Fig. 3a.

Limitations

Another look at Fig. 2 will show
that what we have called a cross-
correlation detector is, in fact, the
well known synchronous detector.
The problem of choosing the proper
weighting function for averaging
purposes is, in essence, the problem
of specifying the filter to be used
after the multiplier. The synchronous
detector, though it has many advan-
tages over the usual envelope de-
tector, has definite limitations in its
ability to extract information bearing
signals from noise.

Schemes for the detection of AM
signals involving synchronized local
oscillators have been discussed re-
cently by Tucker® and Norgaard?®,

One advantage of synchronous de-~
tection that has attracted much at-
tention is the possibility of “phase
duplexing” two messages in a single
AM channe]12, This is done by
generating two carrier signals in
phase quadrature and modulating
each with a different signal. Demodu-
lation of each message is performed
by generating a sinusoid having the
phase of the desired signal carrier
and multiplying the composite in-
coming signal by this sinusoid. In
this manner, each message may be
recovered without crosstalk from
the other.

Transmitting Single Message

If only a single message is to be
transmitted in the AM channel, the
“two-phase” transmission and de-
tection methods outlined above may
still be used to good advantage. A
possible arrangement for the trans-
mission of a single message is shown
in Fig. 4. The message, f,(t), modu-
lates a cosine carrier directly while
a sine carrier is modulated by f.(t),
the output of linear system H{w)
whose input is f,(t). To the trans-
mitted signal, f,(t), a noise voltage,
f,(t) is introduced additively in the
transmission path so that the receiver
input, f;(t), is equal to the sum of
. (t) and f,(t). Cosine and sine syn-
chronous detection is then performed
at the receiver, the 2w, terms being
removed by the low-pass filters
Q(w). Except for the removal of
these high radio-frequency terms,
networks Q(w) serve no other pur-
pose. The actual filtering of the mes-
sages from noise is performed by
networks H,, (w) and H,,(w). Thus,
the inputs to networks H,,(v») and
H,,(w) are {,(t) +g,(t) and £, (t)+
g,(t) respectively where g, (t) and
g, (t) are disturbance voltages origi-
nating due to the channel noise,
£ (t).

Since the processes of modulation

& ik
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~(TWO-PHASE DETECTION

Dm0+
nm s
t 2 3 4 5 6 7 8 9 {s]

24

Fig. 6: Adjacent chonnel interference. Desired
and undesired signals are double-sideband

and demodulation are in a sense com-
plementary, the actual representation
of Fig. 4 may be replaced by the
equivalent two-channel circuit of
Fig. 5. It should be understood, that
voltages g,(t) and g,(t) for any
given channel noise, f,(t), must be
obtained by reference to Fig. 4. Thus,
through the use of synchronous de-
tection, it has been possible to repre-
sent one AM channel by two channels
which are completely independent
with regard to message voltages, but
may or may not be independent with
respect to disturbance voltages. This
statement is generally true since two
independent messages could be used
to modulate the sine and cosine car-
riers. The two messages f,(t) and
f. (1), Figs. 4 and 5, are of course not
independent.

Interference Filtering

The filter design problems posed
by Fig. 5 are rather unusual. We have
shown two separate channels carry-
ing message voltages £, (t) and £, (t)
and disturbance voltages g, (t) and
g,(t) respectively. Since the two
channel messages are not independ-
ent and since the disturbance volt-
ages g, (t) and g,(t) will, in general,
be related one to the other, best mes-
sage recovery will involve a simul-
taneous treatment of both chanhel
voltages. Networks H,, (w) and

(Continued on page 116)

Fig. 7: {1} Adjacent channel interference, undesired signal is double-sidebund. Fig. 8: (r} Performance tomparison, undesired signal is SSB+
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"CUES for BROADCASTERS

Practical ways of improving station operation and efficiency

A Remote Tower Light Indicator

PHILIP WHITNEY, Chief Engi-
neer, WINC, WRFL, Winchester, Va.

N indicator located at the oper-
ating position which will show
the number of tower lights burning
is a time saver for the busy opera-
tor, and a necessity when a trans-
mitter is remotely controlled. The
unit to be described was built for a
local station maintaining a small
tower with only six 100-watt lamps,
but the idea may be adapted to sta-
tions with blinker beacons, multiple
lamp installations or several towers.
For the multiple tower array, one
of these units should be constructed
for each tower. When used at a
remotely-controlled transmitter, a
load resistor is substituted for the
meter shown in the diagram, and
the voltage, which is a function of
the number of tower lights burning,
applied to whatever telemetering
system is used.

The device is actually a vacuum
tube voltmeter which measures the
voltage drop across a resistor in se-
ries with the tower lights. The re-
sistance is calculated so that the
drop with full load is approximately
5 or 6 v. This voltage heats the fila-
ment of the 6J5 tube, resulting in
an almost undetectable drop in illu-
mination, but a greatly extended
service life of the tower light bulbs.
If desired, an audio transformer
may be substituted for the plate
load resistor and 1000 ohm germa-
nium load resistor. This would allow
isolation of the output ground from
the power line if it is difficult or im-
possible to find the ground side of
the line. Under these conditions, no

$$$ FOR YOUR IDEAS

Readers are invited to contribute their
own suggestions which should be short
include photographs or rough

sketches.

and
Typewritten, double-spaced
text is preferred. Qur usual rates will

be paid for material used.

connection should be made to the
chassis. If a shorter time constant is
desired in the circuit response, the
15 uf filter capacitor may -be de-
creased to a much smaller value.
However, the 15 uf value chosen is
desirable when the circuit is used
in remote telemetering applications
where hum might be introduced in-
to the system with a smaller filter.

The meter face is calibrated by
“tower lights,” and the calibration
is made by connecting as many
tower lights as are used, in parallel,
then unscrewing them in the sockets
one at a time, placing a mark on
the meter face with each change.
The meter should be installed with
a single wire and ground return to
the chassis which is preferably lo-
cated near the tower light switch or
line from the building to the towers.
When calibrating the meter face, it
is suggested that rather than mark
a small point for each tower light
number, a dash be made which
would extend from low line voltage
through normal to high line voltage
conditions.

This equipment has been installed
at WRFL and has been operating for
several months, during which time

Vacuum tube voltmeter indicutor circuit for tower lights for remote operation
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it has proven very satisfactory. The
resistor in series with the tower
lights is made of several 12 ohm,
20-watt resistors from a surplus
BC-604, but may be made by wind-
ing about number 18 iron wire on a

“porcelain form for the necessary

resistance.

Cure for Slipping Discs

M. L.. SNEDEKER,
WERE, Cleveland, Ohio

MONG the many woes of operat-

ing engineers is slipping rec-
ords on turntables. This problem is
aggravated by the new and smaller
discs. We corrected the difficulty by
using weights fitted over the turn-
table spindle: not an ‘original solu-
tion—but the weights themselves
may be of interest to others.

A piece of 135 in. coax was filled
by melted lead, and cut into 1 in.
lengths, each of which was drilled
axially so that it fitted snugly over
the spindle of the turntable. One
end of each length was then ma-
chined out to accommodate the 45
rpm adapter disc. The 1% in. coax
fits easily around these discs, plac-
ing pressure on the records, thus
making the weight suitable for
either standard or 45 rpm records.

Announcer’s YU Meter Eases
Gain Stabilization Problem

JOHN P. ARMSTRONG, WHIZ,
Zanesville, Ohio

NE of the problems of a radio
O station is stabilizing studio gain
when announcers are running their
own control boards since the cali-
brated scale on the VU meter does
not seem to mean much to them:

Trace the VU meter scale and size
on thin paper. Then make a template
on thin cardboard adding two more
scales. Draw an arc 34 in. below the
bottom set of scale numbers from
—20 to—2. Draw radius line from arc
to just below bottom numbers on
scale indicating maximum level and
label this “voice.” Draw second arc
as above from —20 to zero VU and
label “music.” The second arc is 34
in. below first arc. Cut stencil from
template, hold stencil on VU meter
scale and ink. At a glance, the an-
nouncer can tell if his gain is off
without having to study the meter
scale.
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Master Control Room
Talk-Back System

BILL GORDON, Chief Engineer,
CJDC, Dawson Creek, British
Columbia, Canada

N many stations a need often

arises for a talk-back system
from the manager’s office, or some
other location, to the master control
room. Most stations have a separate
cueing amplifier which is always on
except when the control room mi-
crophone is alive.

The remote talk position speaker
is used as a microphone and
speaker. The output of this speaker
is fed into a small preamp using 2
6ST7’s. The output of this preamp is
fed into the input of the cueing
amplifier in the control room. The
signal from the remote talk position
then goes through the preamp,
through the cueing amplifier and
comes out cue amp. speaker.

Most  consolettes have spare
speaker terminals which are not
used, and the output of a pair is
fed to the speaker at the remote
talk position. The operator can then
talk to the remote position by sim-
ply putting the consolette and con-
trol room mike on “audition
talking.”

A simple throw of the switch at
the remote talk position is all that
is required to talk to or listen to
the operator.

Fool-Proof Remote Cue Feed

R. S. HOUSTON, Chief Engineer,
KBNZ, La Junta, Colo.

ITH many makes of broadcast

consoles, it is often necessary to
use two hands in order to bring in
a remote. One hand throws the cue
switch from cue to broadcast, and
the other opens the fader. In the
case of announcer-operator stations,
this often means leaving the mike
open during the operation with at-
tendant noise, or at best, preventing
the announcer from hearing the
start of the broadcast. Many times,
of course, it is possible to- use only
the switch if the program material
is'not in progress at the moment of
switching. But often fading is neces-
sary. The standard faders with
“cue” taps on the last step can be
used satisfactorily in a cue feed
circuit,

In this usage, the “Q” tap of the
fader is connected to a source of
cue. As long as the fader is closed,
cue is.fed back to the line, and test-
ing can also be conducted without
fear of unwanted signals on the air.
When the line is thrown on the air,
the first step cuts the cue, and
fading-in is possible from there
with ene hand. With most consoles
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Talk back circuit using spare cueing amplifier for chief engineer’s use in master control

this change can be readily incorpo-
rated with no circuit changes other
than addition of the cue connection
to the fader. Cue is still fed to other
lines in the usual manner, but cue
to the line in question is fed back
through the fader, with the key in

the “mix” position. Since these fad- ,

ers are of the unbalanced type, it
may be desirable to incorporate re-
peat coils on the input and output of
the mixer and also the cue feed
system,

As an adjunct, a key could be put
in the cue feed, so that a telephone
could be used for talking to the re-
mote operator. Or it could change
the “Q” tap from cue to audition, so
that the line could be checked with-
out using the audition system in the
console, Some variations can be ob-
tained with detents on the last posi-
tion. These are valuable especially
with announcers running the boards
as they may inore easily determine
where the off position is.

Simplification of
Turntable Operation

DON VOIGT, Chief Engineer,
‘ WLTC, Gastonia, N.C.

O simplify turning on and off

turntables at WLTC, we in-
stalled relays controlled by the
transcription keys to operate them.
The Collins console has a 12 wv.dc
supply for operation of the other re-
lays, so 12 v. ppsT relays with the
contacts wired in parallel were used.

Turntables contrelied by switcher keys in console
facilitate remote operation

SPARE CONTACTS

ON ET
O O
I2V. DC 1 KEYS
&/ T O +—TTs
12v. |
DG RELAY

SAFETY
SWITCH

ns5v
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Spare contacts on the transcription
keys close the 12 v. circuit, and are
adjusted so that they close before
the contacts to the pre-amplifier.
The relays are mounted in the base-
ment directly under the turntables,
since they make an audible “click”
when they operate. Clicks were
eliminated from the de circuit by 8uf
capacitors across the contacts. A
safety switch in parallel with the
relay contacts is mounted by the
turntables in case the relays fail to
operate. In almost four years of op-
eration, no trouble has been en-
countered. This system is very
convenient for the combination
announcer-operators at WLTC and
makes for smoother operation.

Checking Tape Speed

HENRY R. KAISER, Chief Engineer,
WWSW, Pittsburgh, Pa.

ITH the ever increasing use of

tape as a recording medium in
the broadcast industry, it is becom-
ing more important than ever that
each tape recorder and playback
system be checked regularly to de-
termine if it is operating at the
standard tape speed of 7% and 15 in.
per second. Such a practice is a
must when programs are recorded
on one machine and played back on
another,

Although there are a number of
systems for detecting minute changes
in tape speed, we are of the opinion
that a simple method of checking
average tape speed, which could be
used and evaluated by even non-
technical ‘personnel, would be most
useful. :

With the foregoing in mind, we
made a test tape by placing visual
marks on a reel of regular produc-
tion tape, in such a way that they
can be observed with the eye under
any type of illumination. Incidental-
ly, paper tape was chosen for the
particular purpose, since the plastie

{Continued on page 86)
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. Signal-to-Noise

Author Schooley checks equipment for measuring detector noise at Naval Research Laboratory

By ALLEN H. SCHOOLEY and SAMUEL F. GEORGE
Naval Research Laboratory, Washington 25, D. C,

HE detection of CW signals im-

bedded in noise and having about
the same rms value as the noise is
important in many applications. In
such cases interest is centered
around the region of unity signal-to-
noise ratio. Since conventional AM
detectors tend to decrease the signal-
to-noise ratio of the output as com-
pared to that of the input, it is
desirable to determine the effects of
various detector characteristics.

Rice,* Landon?, Bennett®, Ragaz-
zini*, Middleton® and others have
devised theoretical methods for com-
pletely analyzing the performance of
linear and square law detectors when
subjected to noisy signals. Unfor-
tunately, the inherent complexity of
the detection process requires
mathematical skill that is not pos-
sessed or readily acquired by some
engineers. In view of this a simple
experimental investigation of several
detector characteristics was made to
confirm the theoretical predictions
and also to determine if the experi-
mental approach yields worthwhile
results beyond the reach of present
mathematical acuity.

Fig. 1 shows four detector charac-
teristic shapes that were considered.
They are all symmetrical with re-
spect to the y axis. In the experi-
ments the operating point was
placed at the origin; thus, balanced
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detection was used. The linear and
parabolic (or square law) shapes
were chosen because they are widely
used and the theory is complete in
these cases. The semi-cubical and
clipped linear shapes were selected
because they represent cases in
which detector saturation is present
and also because they have not been
fully analyzed theoretically.

In the experiments the photo-
former of Sunstein® is used as the
detecting element. As shown in Fig.
2, the desired detector characteristic
is cut as a silhouette from opaque
material and placed as a mask in
front of the screen of a cathode ray
tube., The spot on the screen is
forced to follow the vertical outline
of the mask, for any horizontal posi-
tion dictated by the x-input, by a
feedback circuit consisting of a pho-
totube and a dc amplifier connected
to the vertical deflecting plates, The
output of the detector characteristic
being studied is obtained from the
output of the amplifier which auto-
matically applies a voltage to the
deflecting plates proportional to the
y-dimension of the mask. ‘

Fig. 3 shows a picture of the pho-
toformer used, with the light shield
removed. A type 5CP15 tube is
mounted in a type 304H DuMont
oscilloscope. In front of the oscillo-
scope is a slide arrangement which
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Daia on linear,
are expected to

permits placing the various detector-
characteristic masks directly in front
of the crt screen, The linear, para-
bolic, and semi-cubical detector
masks, mounted between standard
3¥ in. by 4 in. slide projector cover
glasses, are shown in the slide car-
riage. The upper left slide is a linear
mask (not linear detector) used in
measuring the input signal-to-noise
ratio. The upper right slide is the
clipped linear detector mask. All
slides except the center one in the
carriage are backed with white
paper to increase contrast in the
photograph. The center slide in the
carriage is in the operating position
directly in front of the crt screen.
Light from the cathode-ray spot is
transmitted through the slide to the
type 931A photomultiplier tube
mounted about 7 in. in front of the
screen. The output of the photomul-
tiplier is fed into a one-stage push-
pull direct-coupled amplifier which
is connected to the vertical deflecting
plates of the crt. The short per-
sistence of the screen, together with
the circuits used, allows the spot to
follow the masks within approxi-
mately 2% of full scale deflection
when the x-input has a frequency
of 8 kc.

Experimental Set-up

Fig. 4 shows a block diagram of
the complete experimental set-up
including the photoformer detector.
Emphasis has been placed on
making the apparatus as simple as
possible, and maximum use is made
of commercially available equip-
ment. A signal frequency of 7.7 KC is
selected. because it is well below
the top operating frequency of
the photoformer detector and also
allows measurement of the double-
frequency components of the de-
tector output with an available
harmonic analyzer having an upper
limit of 16 xc. The signal is generated
by a Model 2056AG Hewlett-Packard
audio oscillator. Noise is generated
by the input circuit of a Model 450A
Hewlett-Packard decade amplifier,
The noise is amplified 100 db by
three of these amplifiers before be-
ing added to the signal. The adder
consists of two 63J7 tubes with sep-
arate grid inputs and a common
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Characteristies of Detectors

parabolic and semi-cubical detection of signals embedded in noise

have a significani effect on television and radar circuit design

plate-resistor output, The bandpass
filter is a two-section inductance-
capacitance filter having a 1.2 xc
band-pass between the 6 db points
down from the 7.7 x¢ point. The se-
lectivity characteristic of the band-
pass filter used is shown in Fig. 4
immediately above the block repre-
senting this equipment. The output
of the band-pass filter is fed into the
input of the photoformer detector.
The output of the detector is ob-
served in three different channels.
First, the rms value of the low fre-
quency output voltage of the de-
tector, excluding dc is observed on
a thermocouple meter. The low fre-
quency filter is a Spencer-Kennedy
Model 302 variable electronic filter.
Second, the d¢ component of the de-
tector output is observed by a dec
meter. Third, the output is examined
by a Hewlett-Packard Model 300A
wave analyzer. The characteristics
of the variable low pass filter for two
different settings that are used in
the experiments are also shown in
Fig. 4.

The thermocouple meter and dec
meter are calibrated to have the
same sensitivity. This is done by im-
pressing the 7.7 xc signal frequency,
without noise, on the input of the
photoformer with the square law
mask (c¢) in place. The variable low
pass filter is adjusted to the 20 xkc
cut-off point, as shown in Fig. 4, to
allow the double frequency signal
(154 xc) to pass through the am-
plifier to the thermocouple meter.
Thus the signal is squared, making
it possible for the de meter to read
the mean-square value. The attenu-
ator feeding the thermocouple meter
is then set to bring the calibration of
both meters into coincidence.

Fig. 5 is a picture of the experi-
mental equipment,

Input Signel-to-Noise Ratio

The input signal-to-noise ratio is
measured by inserting the linear
mask (a) of Fig. 4 [not linear de-
tector mask (b)] in the photoformer
so that no detector action is present.
With the variable low frequency
filter set at 20 xc and the 7.7 xc sig-
nal turned on, the noise is attenu-
ated to zero, and the reading of the
thermocouple meter is noted. Next,
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the signal ig turned off and the noise

.adjusted to give a suitable reading

on the thermocouple meter. For ex-
ample, the noise is adjusted to the
same reading as the signal if a
signal-to-noise ratio of 1 is desired.
Input signal-to-noise values given in
this paper are expressed in terms of
power ratios. These are obtained by
squaring the individual signal and
rms noise voltage readings before
taking the ratio. This is allowable
because the impedance of the photo-
former is a constant resistance. Thus
we define the input signal-to-noise
ratio as

s %2 ()

ri I f——
y2
1}
where: S is the peak value of the
sinusoidal signal input voltage, and
S2/2 is the mean-square of the sig-
nal; V, is the rms noise input voltage
and V2, is the mean-square input
noise.

Fig. 6A shows the voltage ampli-
tude spectrum of the input to the
detector for an input signal-to-noise
ratio of unity. It consists of the 7.7
KC signal plus the noise in a 1.2 k¢
band as defined by the bandpass fil-

Fig. 1: Four detector characteriztic shapes
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Fig. 2: Desired detector characteristic cut
as epague silhouette mask in photoformer study
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ter characteristic indicated in Fig. 4.

Before defining the output signal-
to-noise ratio of a detector, it is
helpful to examine the output
voltage amplitude spectrum of a
particular detector. The spectrum
shown in Fig. 6B represents the out-
put of a balanced parabolic detector
having an input signal-to-noise
ratio of unity. With only signal and
no noise the output of the detector
would consist of a dc value plus a
component at twice the signal fre-
guency. When signal and noise are
both present, as in the case shown in
Fig. 6B, there will be a low fre-
quency band and a band of frequen-
cies centered at double the carrier
frequency. The slight bump in the
spectrum near 8 K¢ is due to the
fact that the detector was not per-
fectly balanced.

In most applications one is inter-
ested only in the low frequency
band because it is within the low
frequency band that any modulation
of the carrier will reappear at its
original frequency. All higher fre-
quencies are usually filtered out. In
the case shown, where no modula-
tion is present, the low frequency
band contains the low frequencies

Fig. 3: Photoformer with light shield removed
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SIGNAL-TO-NOISE CHARACTERISTICS

(Continued)
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Fig. 4: Overall experimental arrangement utilizes 7.7 KC signal well within photoformer range
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Fig. 5: Equipment for system in Fig. 4 included ncise and signal generators, filters and photoformer

created by the mixing, in the detec-
tor, of the unmodulated signal and
the noise contained within the 1.2
Kc band around the signal fre-
quency. In the work herein de-
scribed, no signal modulation has
been used in order to simplify the
experiments, causing the desired
output signal to appear as de. This
makes it possible to use a simple dc
meter in place of a very narrow-
band low frequency filter which
would be required to indicate the
signal output of the detector if
modulation were used. The results
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are consistent with those obtained
for a 1009, modulated carrier, pro-
vided the input signal-to-noise ratio
is defined on the basis of total input
signal power, including the carrier.

In this report the output power
signal-to-noise ratio of a detector
will be defined as the ratio of the
change in dc level, due to the addi-
tion of a signal, to the mean-square
masking disturbance.

_ Bde(sin) - Ege(n)

(2)

]
?ﬁf(s+n)

where: Ejosm is the dc output
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voltage when signal and noise are
present; E;.., is the de output
voltage when noise alone is present;
E? ¢ (s4ny is the average power in the
low frequency spectrum of the out-
put, excluding de, when both signal
and noise are present.

In the experimental measurements
the numerator quantities are indi-
cated on the dec meter shown in
Fig. 4. The denominator quantity is
measured on the thermocouple
meter with the lowpass filter set
at 2 xc.

Experimental Resulis

Fig. 7 shows theoretical and ex-
perimental input-output signal-to-
noise ratio characteristics of linear
and parabolic detectors. The experi-
mental points were determined with
the equipment and under the con-
ditions that have. been discussed
previously. The theoretical curves
were obtained by means of the
theory of Ricel.

It is evident from Fig. 7 that cor-
responding theoretical and experi-
mental curves are similar in shape
but not in position. The theoretical
curves indicate approximately 2.5 db
better output signal-to-noise ratio,
for a given Iinput signal-to-noise
ratio, than do the corresponding
experimental curves. This 25 db
discrepancy can probably be ex-
plained by 1) a small amount of
residual noise in the photoformer
servo loop, 2) a small amount of
residual 60-cycle hum in the experi-
mental apparatus.

Each of the experimental points
was determined by taking the mean
of two to nine observations, In order
to give an idea of the spread of the
original experimental data the
standard deviation of the output
signal-to-noise observations around
the solid point of Fig. 7 was deter-
mined to be slightly less than 0.1.
This means that the vertical exten-
sions to the point approximately
represents the standard deviation.

The theoretical curves of Fig. 7
indicate that, for an input signal-to-
noise ratio of 10, the linear detector
is almost 4 db better than the square
law detector. For an input signal-
to-noise ratio of 1, the linear
detector is only approximately 1.5
db better. When the input signal-
to-noise ratio is 0.1, there is no
appreciable difference in the output
signal-to-noise ratio, no matter
which of the two detector character-
istics i1s used. The experimental
curves confirm these predictions al-
though extrapolation is necessary to
reach the 0.1 and 10 input signal-to-
noise ratio limits.

The experimental observations are
limited to the region shown by the
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points because of the limited dyna-
mic range of the photoformer. The
dynamic range of input signal-to-
noise ratios is limited to about 40:1
because of the finite spot size com-
pared to the crt face dimensions. The
finite size of the photoformer tube
face also limits the minimum input
signal-to-noise ratio. Under this
condition the rms noise is large com-
pared to the signal and the peaks
of the noise are very much larger
than the signal peaks. Since a high
percentage of the noise peaks must
be accommodated by the photo-
former, it is necessary to operate
the photoformer at a lower average
signal level when the signal-to-
noise ratio is small than when it is
large. For large input signal-to-
noise ratios, the noise amplitude
finally gets comparable to the crt
spot size; hence reliable observations
could not be made much beyond an
input signal-to-noise ratio of 6.

Middle of Pynamic Range

An input signal-to-noise ratio of
about 2 appears to be in the middle
of the dynamic range of the experi-
mental apparatus. At this point the
theoretically perfect linear detector
would cause deterioration of the in-
put signal-to-noise ratio of slightly
more than 2 db. The deterioration
for the experimental linear detector
is nearly 5 db. For an input signal-
to-noise ratio of 2, the theoretical
square-law detector deterioration is
over 4 db, while experimentally it
is nearly 7 db.

The fact that the linear detector
is a few db better than a square law
detector in the region around an
input signal-to-noise ratio of 2 leads
to the possibility of a reverse cur-
vature detector improving the out-
put signal-to-noise ratio. A semi-
cubical parabola was chosen as a
simple detector shape that would be
suitable for investigating this ques-
tion experimentally and possibly
theoretically. To date the theoretical
investigation, which is not included
in this paper, has indicated that the
output signal-to-noise ratio for a
semi-cubical detector is a function
of input amplitude which is not the
case for the linear and parabolic
detectors. This greatly complicates
the theory and a complete solution
of the problem has been considered
but not attempted because of the
time involved.

The semi-cubical detector was in-
vestigated in the region of input
signal-to-noise ratios between 0.5
and 7.0. In the region of 2, it was
found that the output signal-to-
noise ratio was only about 1 db
better than the linear detector as
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Fig. 6: (A] Input spectrum with unity signal-to-
noise ratio. (B) Output spectrum of balanced
parabolic detector with unity s/n input.

indicated by the point marked (x)
in Fig. 7. The moderate variation in
the amplitude of the detector input
that was allowable, due to the
limited dynamic range of the photo-
former, did not show any variation
in the output signal-to-noise ratio.
Noticeable variation would hardly
be expected because the total im-
provement in output signal-to-noise
ratio is only slightly above the reso-
lution of the experimental tech-
nigues.

As a check to further determine
if amplitude limiting or clipping
does in fact improve the output
signal-to-noise ratio, a linear detec-
tor mask was made which is similar
to the lower right-hand character-
istic shown in Fig. 1. The two marks
on this characteristic indicate the
peak swing of the signal without

~ noise. Noise was then added to give

an input signal-to-noise ratio of 2.
Under these conditions the output

signal-to-noise ratio was about 2 db
better than the experimental linear
detector, as shown by the point
marked ([1) in Fig. 7. Due to the
limited dynamic range of the photo-
former detector it was not possible
to determine the input amplitude
for best output signal-to-noise ratio.
There can be little doubt that there
must be an optimum amplitude be-
cause a small amplitude input will
work * wholly within the linear
detector portion of the character-
istics and therefore the output sig-
nal-to-noise ratio will be the same
as for the linear detector. For very
large amplitude input, the clipping
will become so severe that it is
probable that the output signal-to-
noise ratio will deteriorate as the
amplitude is further increased.
From the results of the experi-
mental observations it may be ex-
pected that the semi-cubical and
clipped-linear detector characteris-
tics will give slightly better output
signal-to-noise ratios when the in-
put signal-to-noise ratio is in the
region of between 1 and 6 and when
the input amplitude is near the
optimum value. As far as is known,
theoretical confirmation of these re-
sults has not been accomplished due
to the difficult and tedious compu-
tations involved, and it appears that
such work may not be warranted.
The photoformer is a satisfactory
tool for experimentally studying the
input-output signal-to-noise char-
acteristics of various detectors.
However, its usefulness is limited to
(Continued on page T3)

TANK LOUDSPEAKER INVITES ENEMY SURRENDER

Cpl. Joseph Dutkanicz of the Znd Loudspeaker and Leaflet Co. brouadcasts an invitation to a theoreti-
cal .enemy to surrender during an army maneuver. The Model B-12, 300-watt speaker manufactured
by University Loudspedakers, Inc.,, of White Plains, N. Y. is useful for emergency battle communica-
tions ond propaganda purposes, Amplifiers employed in system are made by David Bogen Co., N.Y.C.
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World-Wide Standard Frequency

Thousands of observations of standard transmissions on 5, 10 and 15 MC show
how location, frequency, seasons and fime of day affect global coverage

By E. L. HALL,

National Bureau of Standards,
Washington, D. C.

EFERRING to the curves for o

Mc, it is seen that WWV comes
in before sunset at Los Angeles and
reaches a maximum after dark.
WWYVH comes in about three hours
later. It presumably maintains a
strong signal throughout the night
until an hour after daylight, as it is
still night at the station. WWV’s sig-
nal, however, was zero because of
the earlier sunrise at WWV. Los An-

geles is beyond the reach of the 5 mc

-transmissions during most of the day-

lisht hours, being approximately
2300 and 2500 mi. from WWYV and
WWVH, respectively.

The 10 mc transmissions of WWV
are usable in Los Angeles most of
the time except for a period of
about nine hours starting about an
hour after sunrise,. WWVH’s 10 mc¢
transmission is similar, except that
the unusable period starts an hour
or so later.

The 15 Mc transmissions of WWV
have greater intensity than those of
WWVH. This is not surprising when
one considers that the powers have
a ratio of 22:1 and the distances are
similar. The curves indicate that
WWV’s 15 mc transmission is useful

during the daylight hours when the
5 and 10 mMc transmissions are not
received satisfactorily.

The 20 mc transmission was re-
ceived during daylight hours, but is
less dependable than transmissions
at the lower frequencies.

Dada fren: Sonth Aunsiralia

 Observations shown in Fig. 7 were
made by an individual for ten
months on the reception of stations
WWVH and WWYV on 5, 10 and 15
Mc at Huddleston, South Australia.
Examination of the 5 mc curves for
WWVH shows no seasonal differ-
ence. Reception begins near sunset
at Huddleston and drops out about
the time of sunrise at the trans-
mitter. The most intense signals
from WWYV are received during the
two hours when the transmission
path is in darkness. The transmis-
sion path from WWH is in darkness
from six to seven hours during
which signals from WWVH are
heard. The signal intensities on 5
mMc are below those on the higher
frequencies and the data demon-
strate the futility of this frequency
for day transmissions over long dis-
tances, and its dependence upon
darkness over the transmission path
for reception at great distances.
The 10 Mc curves of Fig. 7 show
‘much higher field intensities than

Fig. 7: (I} Reception of WWVH
and WWV on 5, 10 and 15 MC
at Huddleston, South Aus-

e
~ocT-
- ooTrEe tralia, October, 1949 to Aug-
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- /,/
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the 5 mc curves and also a seasonal
effect. WWVH’s intensity increased
from zero following sunset at the
transmitter and maintained a strong
signal during the hours of darkness
at Huddleston when observations
were made. It was not heard during
the morning and early afternoon
hours.

WWV’'s reception shows two pe-
riods of increased intensity with
periods of nonreception in between.
WWYV begins to come in a few hours
before sunset at Huddleston (night
at transmitter), reaches a maximum
and slowly falls to zero a few hours
after sunrise at the transmitter
(night at Huddleston). It is again
heard with lesser intensity for a few
hours.

Signal More Iniense

The 15 mc curves forr WWVH
show a more intense signal for the
Oct. to Feb. period than for the
May-Aug. period. WWYV reaches
maximum intensity soon after sun-
set at the transmitter (morning at
Huddleston), falling to zero in about
5 hours. The intensity built up again
and held at a low value as long as
the observations were continued
(until about midnight). The May-
July curve shows greater intensity
over a longer period with the peak
occurring 17 hours earlier than in
the Oct.-Feb, period. The 15 mMc
curve for Aug., plotted separately
because of its radical departure

ust, 1950. Approximate“distance to WWVH is 5600 miles; to WWV, 10,600 miles.

Fig. 8: (r} Reception of WWVH and JJY at Guam, November 26 through December
7, 1949. WWV was too distant to receive 5 MC signals
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Broadcast Reception

from the other curves, builds up to
S5 for an hour but much of the
remaining time has less intensity
than in the May-July period.

If an intensity of $S4 is taken as a
minimum for reception, it is seen
that the 5 Mc transmissions are not
satisfactory. However, the 10 and 15
M¢ transmissions are useful a con-
siderable part of the day. The ad-
vantage in having station WWVH
is evident from the curves and Table
I1I.

Pata from Kingsion

Data were submitted on a QSA
(1-5) scale (QSA-5) representing
the strongest signal) for reception
of WWV and WWVH as observed
by an individual at Kingston, Ja-
malica for the period Feb.-Nov. 1950.
Observation times were 7:00 am.,
1:00 pm., and 7:00 p.m., EST,
which is the same as Jamaica time.
The data for each frequency were
averaged for each month and are
presented in Table III, Kingston is
about 1470 mi. from WWYV and 5200
mi. from WWVH. Trial observations
on 5 Mc at 1:00 p.m. were without
success, as daylight paths existed for
both transmissions.

The 5 Mc transmission from WWV
at 7:00 p.m. showed a maximum in-
tensity when sunset had occurred
at WWV and Kingston an hour or
more before the measurements. The
5 MC transmission from WWVH was
received with low intensity at 7 :00
a.m. when it was daylight in Kings-
ton but night at WWVH. The signal
intensity averaged about QSA-1.

The data indicate that the 10 mc
transmissions were stronger than
the 15 Mc transmissions for both
WWV and WWVH, but WWV was
stronger than WWVH, as would be
expected.

Reception of Other Stations

About 1000 observations were re-
ceived from the U. §. Navy's Com-
munication Station at Guam on the
5 Mc standard frequency transmis-
sions from radio station JJY, Tokyo,
Japan, and WWVH, Maui, Hawaii,
covering the period Nov. 26 through
Dec. 7, 1949.

Station JJY was operated with a
power of 1 kw on 5 Mc for the period
from 0058 UT Nov. 18 to 0700 UT
Dec. 8, 1949. Each hour of the 24
was made up of the following emis-
sions and silent periods: 0-10, 20-30,
40-50 minutes, 1000-cycle modula-
tion; 10-18, 30-38, 50-58 minutes, off
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PART TWO
OF TWGQO PARTS

CALL LETTERS, VOICE ANNOUNCEMENTS

MsF 1000~ GARRIER_ONLY @ 1000 CARRIER  ONLY @
SMec—+ 0545 0550 0555 0600 06056 0610 0615
i | | | | | PHOURS, UT
10 Mc—- 0630 0635 0640 0645 0650 0655 0700
SMc— 440rv 600 440 600 440w 600~  WWV TIME, PROP.
| ANNOUNGEMENTS,
WWV ZJ VOICE
WWVH X
WWVH TIME AND
I0M¢— 600 440rv 600 v 440 600~ 440mu CALL LETTERS

Fig. 9: Standard transmission of MSF, Rugby, England and relation to WWVH, WWV modulations

the air; 18-20, 38-40, 58-60 minutes,
voice announcements, call letters, in
Japanese and English.

WWVH was operated with a
power of 0.4 kw on 5 Mc almost con-
tinuously during the period of test
except for the following regular in-
terruptions: each hour, 0-4, 30-34
minutes, off the air; each day, 0700-
0734 and 1900-1934 UT, off the air.
Station WWYV, Beltsville, Maryland,
operated continuously, but as it is
8000 mi. from Guam, its 5 Mc trans-
missions were probably received
there with low intensity.

The time schedule used by JJY
was excellent to enable observers to
monitor JJY and WWVH together
and separately. The data consisted
of from 80 to 90 observations per day
for 12 days, reported on the signal
intensity using the QSA (1-5)
scale. Station JJY was approxi-
mately 1600 mi. from Guam, while
WWVH was about 4000 miles east~
ward. The records stated that on

some days JJY’s 1000-cps tone
“blocked out WWVH completely.”

The average received signal in-
tensities for JJY and WWVH were
plotted versus time in Fig. 8. Hours
of darkness (sunset to sunrise) were
also shown for Guam and the two
radio stations. The distance from
Guam to WWYV is about 8000 mi.,
which is too great for reception of
5 mMc.

Monitoring JIY

Many other observers in the
United States spent time endeavor-
ing to monitor JJY, but without
much success. This was partly be-
cause of erroneous announcemenss
of transmission schedule. However,
examination of the chart of darkness
hours for JJY and WWYV indicate
that the most likely time to have
heard JJY on the west coast was
from about 1200 to 1500 UT.

(Continued on page 120)

Table Il
Freq. Station Feb.  March  April May June July Aug. Sept. Oct, Nov.
Mec. 1200 UT (7:00 a.m. EST)

5 wwv 1.2 2.7 2.0 1.6 1.8 1.4 1.4 1.5 1.5 - 2.2

5 WWVH 0.8 1.1 1.2 1.1 1.0 1.1
10 WWYV 4.2 4.8 4.6 4.7 4.9 4.8 4.7 4.6 4.2 5.0
10 WWVH 2.2 3.2 3.6 3.4 37 3.9 3.8 3.3 3.3 1.7
15 wwv 3.9 3.9 3.8 3.3 3.6 3.2 3.0 3.1 2.9 3.8
15 WWVH 1.7 1.8 2.1 2.2 2.4 2.2 2.0 1.3 1.4 0.6

1800 UT (1:00 p.m. EST)
10 wwv 3.6 3.6 2.5 2.8 3.7 3.5 3.1 2.8 3.8
15 wwv 4.4 3.8 3.4 4.0 3.3 3.3 3.3 3.8 4.3
0000 UT (7:00 p.m., EST)

5 WWV 2.9 3.5 2.3 1.7 1.9 1.7 2.2 2.9 3.4 3.6
10 wwv A7 4.9 4.6 4.9 4.9 4.7 4.7 4.6 4.5 4.5
10 wwve | 3.1 2.4 2.4 2.0 1.5 1.0 0.9 1.4 1.5 1.4
15 wWwWV 4.5 4.2 4.0 3.8 3.6 3.2 2.7 2.2 1.4 1.7
15 WWVH 2.6 2.0 1:8 1.8 1.8 1.3 1.1 10 -0 0

65

wwWw americanradiohistorv com


www.americanradiohistory.com

SUBSCRIPTION TV --Pro & Con!

Glimpses of several of the ‘‘subscriber-pay’’ systems now offered for

commercial tests, And comments for and against present sponsored TV

The Case Against
Subscription-TV

Editors, TeLE-TECH:

When I was in your editorial offices
this week, you discussed with me the
points made in your editorial “Let’s
Take a Careful Look at Subscription-
TV.” And while I found the editorial
fairly stating both sides,—at your re-

quest I am giving you my personal

views critical of the proposed sub-
scriber method of financing TV pro-
grams. I hope that others in the broad-
casting and television field will simi-
larly express their frank opinions.

Subscription-TV is a very contro-
versial subject. I find most people in
the TV business are ready to fight for
their beliefs! Except for those who
have something to sell, most TV men
are against the subcription proposal.
Although I try to be neutral, I too, con-
fess a disbelief or rather skepticism as
to the final application of the idea to
American TV broadcasting.

Programs Will Improve

Of the arguments presented in your
editorial, the strong one, it seems to
me, relates to the question of who will
continue to foot the staggering bills for
TV shows. The objectionable, worthless
TV program material that plagues us

at present will fade away as soon as

the broadcasters have enough letters
or concerted action from their audi-
ences to realize that the majority are
serious about deletion of such programs.
At present I suspect the majority of the
TV audience really want the type of
entertainment they are getting. (I wish
I knew some way to keep my own

children from looking at so many West-
ern and crime pictures.)

We, in USA, are so used to free radio
and TV that subscription-TV would
be thought un-American. The quality
of present top-notch TV programs is
so high that subscription-TV could
offer better fare only by showing one
of Hollywood’s better features, and
there are only a very limited number
of these each year, not nearly enough.
By the use of a patented system on a
national scale there would be a feeling
of monopoly by the company forcing
others to pay indirect royalty for
something restricting the use of the
ether, which is considered belonging to
everyone (the present administration
is always on a monopoly hunt). The
general restrictiveness, both as to extra
gadgets or wire connections to the TV
set and financial limitation, coming
after we have had years of pleasurable
reception without such restrictions,
would meet strong opposition.

To be acceptable, some think the
“cash customers” should be given, not
only better programs but some definite
improvement in performance, such as,
color, higher definition, etc. To start
subscription-TV would raise the gques-
tion of installing adapters, etc. and in-
creasing the complication of the re-
ceiver and probably lowering its reli-
ability and increasing the need for more
repairs and service. It is very doubtful
if the FCC would assign channels to
private companies for this type of serv-
ice. The “pig’s-squeal” FM service was
never approved by FCC but on a some-
what different basis.

Counterfeiting. There will be some of
this, as long as radio men retain this
Yankee ingenuity, But experience with

«pPRINTED-CIRCUIT"’ CARD FOR SUBSCRIBER-TV SYSTEM
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In the several systems of subscription-TV so far offered, garbled pictures and sound are transmitted.
These can be ‘“‘cleared” for good reception by (1) keying impulse over telephone wires [Phonevision];
(2) inserting punched or printed card into decoder receptacle on set, or {3} depositing coin in slot
on set [Telemeter]. In the card method (2] pictured, the subscriber who has paid for a given week,
day or single program, would be mailed such a card bearing concealed printed-circuit connections
whici: dear reception for the period designated. Some 3000 different combinations are claimed for
the card shown.
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pay-telephones and slot machines shows
a rather small percentage use of “slugs”;

the money lost would not warrant any
policing.

Alternaiives

Looking ahead, possibly too hope-
fully, I can see: Elimination of a large
part of the objectionable programs; an
increase in the worthwhile programs of
an instructive nature (not high-cost
because of absence of expensive actors) ;

a reduction in extravagant feature pro-

grams; more syndicating of good New
York shows when 2,000 TV stations are
operating thus spreading the produc-
tion costs. We all hate Government
control, but outside the framework of
the Government there is a possibility
that a small charge for program costs,
say $10 a year could be levied on set
users. For the first year this might be
payable at the time the set was pur-
chased.

Freedom from commercials would be
welcomed, but in this connection it is
interesting to note that there is now
some discussion of introducing limited
advertising into the BBC TV programs!

In closing, let me say I think your
editorial states fairly both sides of the
subscription-TV argument, and I hope
there will be letters from others ex-
pressing their candid comments, pro or
con.

New York, N. Y. OLp-TIMER

Letter for Special Delivery

To the Video and Radio Industries,
Gents:

Why all the indignation and surprise
over a Congressional inquiry into
what’s being pumped into the Ameri-
can home over the airwaves, especially
in blueprints for criminal routines? You
asked for it. By making it clear that
your own loudly proclaimed code was
just a gag and your professed concern
for the kiddies all in fun, you boys
practically insisted on outside inter-
ference. “Never give the battlers against
juvenile delinquency an even break!”
has seemed to be your operating slogan,
especially on television. The American
living rooms are knee deep in sawed-
off shotguns, switch~blade knives, ropes,
bludgeons, daggers, clutching hands,
screams, police whistles, death agonies
and the facial contortions of killer and
victim. There ain't a code in a carload,
bub. - '

A bad influence on the kids! Why,
brother, they have reached a point
where they are a bad influence on the
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grownups. Popper thinks nothing of
chasing mommer with a hammer if his
eggs are burnt; mommer hurls an ax
at him if he won't help with the dishes.
The other night we found grandma toy-
ing with a switch blade because the
weather had been wunpleasant. Aunt
Agatha just wound up a tour of the 11
channels by asking where she could
get some arsenic pills-and a poison ar-
row to put a little zip into life.

Radio and video are wonderful. They
pring happiness to millions. Nobody
wants the politicians taking over. But
they have only themselves to blame if
they get probed to a fare-thee-well.
Dirty iokes, double-entendre gags and
the big leer are on the rise on the liv-
ing-room screens. But it is the crime
programs that have outraged the coun-
try. And it is the hypocrisy of video
and radio executives in their annual
issuance of codes that makes the fathers
and mothers sore and a little sympa-
thetic to Congressional probes.

The crime programs have doubled
since your first code. The blueprinting
of criminal routines is indefensible. As
for my home the joint is jumping with
garroters, mugging experts, slashers,
gunmen, poison plotters and other scum
of the earth all giving home and fire-
gide a play-by-play of Murder Inc.
Even public officials and retired district
attorneys are getting into the act for a
fast buck. Haven’t you noticed it? Take
a look, and maybe you’ll understand
why trouble is threatened. Pardon my
pointing. I just happen to be a guy who
thinks the character of a child is worth
protecting from the airwave biggies
hell-bent for higher profits, and from
the smug sponsors (most of them lead-
ing industrialists and family men of
repute) who put a new sales record
for a fruitcake, jelly, cigaret or a cold
cream ahead of the small fry.

New York World- ELMER
Telegram & Sun (per H, I, Phillips}

ZENITH’S “PHONEVISION"’—SCRAMBLED and CLEARED PICTURES

The only subscription-TV system so far to have an actual test under FCC authority, is Phonevision,
developed by Zenith Radio, Chicago. Both video and sound can be garbled, but when the householder
phones in to order a given feature, a corrective signal is sent over his telephone wire which clears
up the scrambled image as illustrated. The local telephone company would be relied upon to keep
a record of the feature programs ordered by each customer, und add amount due to his meonthly

telephone bill

LETTERS on Other Topics ¢ o o o

Transistor Requires
‘One Flea Power”

Editors, Tele-Tech.

R. L. Wallace, Jr., of our technical
staff, who has directed much of the
circuit research in transitor electronics,
has naturally been quite impressed by
the incredibly small amounts of power
needed to supply the junction transistor.
As a result, he has suggested that we
think of the transitor as requiring “one
lazy flea power.”

This is the way he reaches this very
intriguing suggestion. First, consider a
flea weighing one milligram and
capable of jumping 50 centimeters high.
Every time the flea jumps he gives
himself 50 ergs of pofential energy.
Remember, please, that this is a lazy

flea and as he jumps only once per
minute, this amounts to about an erg
per second, or one-tenth of a micro-
watt. Thus “one lazy flea power”
equals one-tenth of one microwatt.
Or, if you want another equivalent,
it is equal to about one ten-billionth
of a horsepower.

Bell Telephone Laboratories

463 West St., New York 14, N. Y.

Binaural Listening via AM-FM

Editors, Tele-Tech:

In late April I phoned you seeking
some information on the acceptance of
FM radio broadcasts and why FM

receivers were slow sellers.

{Continued on page 114}

COIN-BOX, INDICATOR, and PROGRAM RECORDER of ‘TELEMETER’’

HEFTCIEORIC

IR ALCERELR

E
BEIACHABLE BEGTION

Telemeter, a form of subscription ielevision wherein the viewer drops
coins in a slot te unscramble the incoming picture, was demonsirated
at New York, June 3, by International Telemeter Corp., Los Angeles 25,
Cal. The coin-box attuched to receiver operates as follows: The user lcoks
in window (A) to find the cost of the show, then inserts in coin slot (B]
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the required amount .
{C). Window (A-1) adds the ¢oins as they are inserted. The detachable
section (E) consists of twe parts, the coin receptucie and the electronmic
tape (G) that records different shows that have been received and paid
for. Picture at right shows interior mechanism for raicheting price dials

&

. this sets in motion the unscrambling device
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New Equipment and Gomponents

Ruggedized Instrumenis

Series R-210 2'% in. and R-310 31% in. rug-
gedized instrunients are suspended by in-
ternal live rubber ring mounts for maximuwn

s sy

shock displacement and protection. Ex
live rubber grommet for shock mountiing
with interlocking part of front bezel elimi-
nates glass breakage and hezel distortion.
Watertight seal to panel is provided by rub-
ber grommet. Glass-to-metal seal facilitates
perfect hermetic sealing. Drawn steel case
with heavy cadmium plate gives high degree
of magnetic shielding. High grade fusion
seals for terminals and window glass with-
stand thermal shock of extreme temperature
changes. Rugged g.ass-to-metal seal termi-
nals can withstand a 3000 v. breakdown test
under extreme humidity conditions. Entire
mechanism has complete ruggedired con-
struction for high shock and vibration re-
sistarice. Ranges are from 250 ya to 8 ma
in 21% in. size now available—Industrial
Sales Div., DeJur Amsco Corp., 45-0-1 North-
e%lc Blvd., Long Island City, N. Y.—TELE
TECH. :

Grouﬁd Plane Antennas

SPPA-94 ground plane antenna for 144-152
MC; SPPC-94 covering many of the aircraft
frequencies, operating bhetween 108-120 MC;
and SPPD-94 covering 120-132 MC are now
available. Together with other ground plane
antennas, these models present a line cov-
ering all frequencies between 108 and 174
MC.—Ward Products Corp., 1523 E. 45 St.,
Cleveland 3, Ohio.—TELE-TECH.

Voltmefer

Model 314 electronie voltmeter measures ac
voltages from 100 yv to 1000 v. in the 15
CPS to 6 MC frequency range. Its accuracy

of 3% up to 3 MC and 5% above is the same
at all points on the single logarithmic voltage
scale. With its probe, the input impedance is
6 wuf shunted by 11 megohms and the volt-
age range is 1 mv to 1000 v. in 6 decade
ranges. Without its probe it may be used to
measure down to 100 mv but the input fm-
pedance is reduced to 25yuf shunted by 1.1
megohms. Stabilization is accomplished by
the generous use of negative feedback. One
of its features is the unique probe which has
a self-holding connector tip and also a group
clamp especially designed fo insure a low
impedance ground return. It may also be
used as a wide band amplifier with maxiinum
gain of 60 db variable in 20 db steps and flat
within 15 db from 100 CPS to 3 MC and
within 1 db from 50 CPS fo 6 MC.—Ballan-
tine Laboratories, Inc., Boonton, N, J.—
TELE-TECH.
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Resistors

New miniature power type resistors
{Axiohm) with axial leads can be used in
equipment where space saving and mini-
mum assembly costs are essential. These
resistors are made with- special alloy re-
sistance wire of low temperature coefficient
of resistivity wound on tough miniature
ceramic cores. Sturdy No. 20 B.&S. tinned
axial leads are mechanically anchored and
silver brazed to end caps. Entire assembly
is encased in Vitrohm enamel forming a
hard, crazeless, heat-conducting hermetic
seal. They are available in conservatively
rated 5 and 10 watt sizes. A wide range of
resistance values is available from "stock.

R f Sl

Standard resistance tolerance is +3539%.
Closer -tolerances on special order.—Ward
Leonard Electric Co.,, Mount Vernon, N, Y.—
TELE-TECH.

Corner Reflector

A new cavity-fed corner reflector for 360-
420, 890-960, and 1850-19%0 MC provides a
substantial gain over conventional corner

reflectors and has a front-to-back - ratio of
better than 20 db. The 400 MC corner re-
flector wings are mesh eonstructed to re-
duce wind loading. These completely weath-
erproof antennas may be oriented for either
vertical or horizontal polarization and the
wings, factory preset for optimum operating
conditions, may be varied to obtain other
desired characteristics. Antenna terminates
in an UG-21/U equivalent fitting.—Product
?Ee:\éiliopment Co., Inc., Kearny, N. J.—TELE-

Double Rheostats

A group of Double Rheostats are now
available for 1120, 1560 and 2000 watt carac-
ity. Two tubes of the same length are

mounted hetween sturdy mounting brackets,
while only one slider moves a double con-
tact arm with double copper-graphiie con-
tact brushes. These models have the ad-
vantage of two ranges connecting both tubes
in series or in parallel..—Rex Rheostat Co., 3
Foxhurst Rd., Baldwin, N. Y. -TELE-TECH.
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High-Voltage Rectifier

High-voltage rectifier type 8020 is rated at
40 kvp inverse or forward in air, 60 kvp in
oil, an average current of 100 ma, and in-
P —— -

s o

stantaneous peak current capacity of 2 amp.
Tube construction of nonex gla:s with
standard four-prong base uses special oil-
resisting silicone basing compound te elimi-
nate loose bases caused by oil immersed op-
eration. A treated tantalum anode for
stability and long life and a thoriated
tungsten type filament operating at 5 v. and
6 amps are featured. Life expectancy is over
5000 hours and maximum dimensions are 8
in. length, 2-5/6 in. diameter.—Taylor
Tubes, Inc., 2312-18 W. Wabansia Ave., Chi-
cago 47, IIl.—TELE-TECH.

Adjustable Cup Cores

A new line of adjustable airgap cup ccres
made of high-efficiency Ferramic materials
suitable for frequencies from low audio up

SR

to 150 MC with Q values to 300 is now avail-
able. Both core and cover are notched on
the outside circumference. Angular displace-
ment of one piece with respect to the other
wilt change the effective permeability and
therefore the inductance of the coil -ithrough
a range of 209%. Sizes of these cores range
from 0.5 te 1.5 in. with 11 variations awvail-,
able. Maximum inductance obtainable with
large size approximately 20 henries.—Gen-
eral Ceramics and Steatite Corp., Keasbey,
N. J.—TELE-TECH.

Vacvum Tube
Life Test Set

Model TS-3 was designed for the life test-
ing of vacuum tubes, including miniature
an- subminiature types, with either directly

—— il

heated or indirectly heated filaments. All
supply voltages are contained in the unit,
are completely adjustable from 0 fo rated
maximurn, and voltage regulated where re-
quired. Up to 120 tubes of 10 different types
may be tested simultaneously. Additional
features inelude: 13 self-contained continu-
ously variable power supplies; adjustable on-
off recycling of power supplies, as required;
front-panel switch for reversing polarity of
H-K supply; direct, continuous meter read-
ings of all operating voliages; elapsed time
meter for determination of total running
time; simple, universal connections pro-
vided for all tube types; and inferchange-
able, plug-in type tube tfest panels with
handles.—General Electrosonies, Inc., 32 W.
22 St., New York 10, N. Y.—TELE-TECH:
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for Designers and Manufacturers

Crystal Orientation Table

Quartz erystal orientation table (type
52190) uses a head with multiple X-ray
slots to measure pieces of quartz of vary-

ing heights, and bar and section holder hav-
ing matching height adjustment. Reference
guide at either side checks ang.es in mother
quartz, sections, bars, wafers, blanks, and
test cuts. Unmounted pieces of gquartz are
measured by placing them against the head
and fixing them in place with the bar and
section holder. All axes may be accurately
determined and wvarious cuts located and
measured on the goniometer scale. Similarly,
test cuts may be placed against the head
for measuring deviation in the same manner.
—Research & Control Instr. Div.,, North
American Philips Co., Inc., 750 S, Fulton
Ave., Mt. Vernon, N. Y.—TELE-TECH.

Plug-in Circuits

Basic plug-in circuits permit rapid de-
sign and assembly of computers, high speed
counting devices and electronic controls on

assembly board in ‘building block™ fashion.
New units include bi-stable multivibrators
(flip-flops), astable and monostable multi-
vibrators, delay lines, pulse amplifiers,
cathode followers and gates. Small size (1-
7/16 x 83 =x 21% in.) and light weight
(heaviest complete circuit weighs 1.5 oz.)
are made possible by using subminiature
tubes, hand-wound coils and special trans-
formers. Variety of pulse transformers are
also available.—Jacobs Inctrument Co., 4718
Bethesda Ave.,, Bethesda 14, Md.—TELE-
TECH.

Hermefically Sealed
Rectifier Cells

Hermetically-sealed units have been
added to a line of magnesium copper sulfide
rectifier stacks in order to meet the increas-
ing demand for metallic rectifier stacks
capable of operating under all types of
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environmental conditions, including high
temperatures. Although individual Mg-CuS
rectifier cells had been known to operate
with little or no chemical changes in tem-
peratures up to at least 225°C (427°F),
operation of rectifier stacks in these high
temperatures in the past had always been
prevented by the inability of protective
coatings to hold up at temperatures above
130° or 140°C (285° to 284°F.) the introduc-
tion of hermetic sealing now makes possible
efficient high temperature operation. Four
singie-phase, full-wave ©bridge rectifier
stacks are offered for operation over a range
of ambient temperatures from —70°C to 200°C
(—94°F to 392°F.) The black coating on the
container will withstand salt spray for at
least 500 hours. In applications where dec
voltages or currents higher than that pro-
vided by one stack are required, two or
more stacks can be connected in series,
series-parallel or parallel.—P. R. Mallory &
Co., Inc., 3029 E. Washington St., Indianap-
olis 6, Ind.

Power Failure Indicator

A new device for indicating power or sig-
nal failure in aircraft is interchangeable with
lamp assembly AC42B35393 and consists of a
solenoid actuated butterfly which glows with

reflected or radio-active light when voltage
is present. The absence of signal allows_ the
butterfly vanes to close, thus showing black
under all conditions. The indicator reflecting
members are available in red, amber, green
or white and are equally effective in total
darkness or bright sunlight. No incandescent
lamp is required. The ‘“Signalette” is de-
signed for extreme ruggedness and complete
dependability. Life tests show normal per-
formance after 450,000 cycles of operation.
Voltage surges often encountered in aireraft
systems do not affect the unit. There are no
delicate parts to break from shock and be-
cause of its permanently closed cirecuit it
cannot ignite explosive gases. Power con-
sumption is 2.5 watts. Standard types are
designed for 48, 28, 12 and 6 v. dc operation.
Special types for 400 v. ac 3-phase or single
phase for other alternating current require-
ments are provided upon request.—Lytle
Engineering & Mifg. Co.. 4721 N. Kedzie
Ave., Chicago 25, I, —TELE-TECH.

Transmission Measuring Set

Transmission Measuring Set, Type 10B, has
a frequency range of 50 to_ 15,000 CPS with
4+ 0.1 db accuracy. It is a direct reading in-

strument that eliminates intricate calcula-
tions and complex “set-ups.” The circuit
consists of a combination of resistive loss
and impedance matching networks and
shielded isolation coils, so that the meters
and their associated range controls can be
independently used as VU meters in program
monitoring or other applications. No external
power or electronic tubes are used. A stable
external source of audio signal is required.
Suggested measurement applications are:
audio gain; audic loss; matching and bridg-
ing; frequency response; and volume level.
An additional feature is the provision for
feeding noise-distortion meters over a fre-
uency range of 50 to 45,000 CPS.—Daven
0., Dept. &, 191 Central Ave, Newark 4,
N. J.—TELE-TECH.
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Wow-Meter

Type 152A wow-meter is a direct indicat-
ing instrument measuring both the frequency
variations and the center frequency of an
audio signal. It is designed to measure

wow in the center frequency range 800 to
1250 CPS. The built-in frequency meter is
calibrated in the 600 to 1500 CPS range.
Other corresponding ranges may be obtained
on order to frequencies as high as 10,000
CPS with appropriately higher wow ranges.
A static frequency-to-voltage translating
unit produces an output voltage directly pro-
portional to the input frequency and is in-
dependent of the signal amplitude. The fre-
quency-metering section responds directly to
the translator dc¢ output voltage. The wow-
metering section consists of an ac coupled
peak-to-peak reading voltmeter with suit-
able filters and range switching to allow
selection of the appropriate sensitivity and
wow spectrum measured. The available fuil-
scale wow sensitivities are 0.3, 1.3, and 3.0%.
Three wow spectrums are available: 1% to 10,
15 to 120, and 10 to 120, with appropriate
damping for each range, and a meter reset
switch for use on the more highly damped
ranges. OQututs are provided for independent
monitoring of frequency and wow, allow-
ing connections to recording equipment to
record the center frequency and the wow
continuously, and the attachment of a spec-
trum analyzer or oscilloscope to examine
the waveform of the fregquency wvariation
(wow). An internal, stable, wow-free 1000
CPS oscillator is provided as an aid to rapid
measurements of recording systems.—The
Minnesota Electronics Corp., 47 Water St.,
St. Paul, Minn.—TELE-TECH.

Magnetoméfer

Model 101 Magnetometer measures mag-
netic fleld strength by using the prine’ple
of nuclear resonance. An oscillatory mag-
netic field is provided by means of a coil
surrounding a sample which permits meas-
urement of proton resonance and the nuclear
resonance of lithium (Li7). The coil is part
of an oscillator whose oscillation level drops
with an increase in circuit losses as intro-
duced by nueclear resonance in the sample
material. Means have been provided to make
this reasonance easily viewed on an oscil-
loscope. Field strength range is 300 to 25 000
gauss, coverad by proton and lithium reson-
ances in a frequency spectrum of 1.18 to 34
MC. Means are provided for varying the
width of modulation sweep from 1.6 to 16
gauss. The equipment’s use is limited to

fields whose homogeneity is at least one
part in 500 for proton resonance and one
part in 5000 for lithium rescnance.—Lahora-
tory for Electrouics, Inc., 75 Pitts St., Boston
14, Mass.— TELE-TECH.
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Audio Console

The 230B conscle is designed for two-
studio use and is equally suited for use in
elaborate public address and recording in-
stallations. It is an entirely self-contained,
operated unit, carefully engineered to do the

largest job in the least space. There :¢ra 4
separate preamplifiers, two booster amplifiers,
a line amplifier and a monitor amplier, all
mounted on one chassis. Miniature plug-in
power supplies for plate and filament supply,
and for relay and signal lights operation, are
easily removed for complete servicing or in-
stant replacement. The console is equipped
with  six mixing potentiometers, four of
which are connected through switching keys
to eight low level microphone or turntable
inputs. The other two are connected with
four line inputs, providing a total of twelve
inputs, any six of which may be mixed
simultaneously. The output channel can be
switched to either of two output lines auto-
matically connecting the confrol room tele-
phone to the unused line. An emergency am-
plifier switch germits instant replacement of
the line amplifier with the monitor amplifier.
All controls are color coded, Ilogically
grouped and properly spaced for ease of
operation. All parts and wiring are easily ac-
cessible by lifting hinged froni panel. Avail-
able input impedances are 50, 150, 300 or 600
ohms and the output impedance is 600 ohms.
The system gain 1s 100 db (including a 6 db
isolation pad). Frequency restonse is -+ 1
dh, 20-20,000 CPS and the signal-to-noise ra-
tio is 74 db. Dimensions: 935 in. high; 3634
in. long; and 17 in. deep. Distributed by the
Graybar Electric Company, Inc.—Altec Lans-
ing Corp. 9356 Santa Monica Blvd. Beverly
Hills, Calif.—TELE-TECH.

Pump, Yalve and Port Assembly

A compact high-vacuum conversion
pumping unit (MB-10), designed to evacuate
standard electron tubes, can also be used
to pump other relatively small volume con-
tainers such as hermetically sealed relays,
vials, instrument control elements, and
vacuum capacitors. For evacuating larger
volume vessels or when back-filling opera-
tions are desired, a modification of the new
unit will permit small solenoid valves to be
incorporated. This permits the inclusion of
a ‘'roughing” stage in the cycle, practically
eliminates pump oil deterioration and loss,
and provides a simple means for introducing
measured amounts of gases into the eva-
cuated vessel. Since the MB-10 pump, valve
and port assembly has a high forepressure
tolerance of 400 microns, the need for major
conversion c¢hanges in installations of this

new equipment is eliminated. The punp
will operate through most standard sweep
and sliding valve combinations., The pump
operates at a pumping speed of 10 liters/sec.
between 0.1 and 10.0 microns HG. It also
ofters ultimate vacuum of 5 x 10-5 MM HG.
—Disttllation Products Industries, Division
of Eastman Kodak Co., Rochester 3, N, Y.—
TELE-TECH.

Direct Drive Amplifier

Model 500D direct drive amplifier and
matching 500 ohm voice coil speaker elimi-
nate output transformer. Frequency re-

sponse 20-70,000 CPS +0.25 db; hum and
noise 90 db helow full 20-watt output;
distortion less than 0.5% at 20 watts; and
47 db voltage gain. Power supply requires
117. v. at 50-60 CPS. Input to 20-l1b. ampli-
fier is 0.1 meg with one side grounded.
Cireuit utilizes four 2A3 {ubes in parallel
output connected to wvoice coil through 80
uf capacitor. Dimensions are 7.75 x 15.25 x 7
in. Line of speakers to operate with 500 ohm
voice coil are available—Stephens Mig.
Corp., 8538 Warner Dr., Culver City, Calif.—
TELE-TECH.

Analeg Computer

The LINEAC analog computer for the so-
Iution of linear simultaneous algecraic
equations, both scalar and complex, uses no
amplifiers and obtains solutions immedi-
ately without any iterative process. It may
be used in reverse for the simulation of
linear functions. Device consists essentially
of multi-coil tapped transformers and a
voltage divider, and operates on 60 CPS
voltage. For well-conditioned matrices of
the order of ten, the error is a fraction of
1% and
simple compensating adjustments. Basic com-
ponents are non-precision transformers and

. rheostats. The non-iterative feature permits

one-shot operation, and eliminates fai ure
due to non-convergence of the solufion—
American Hydromath Corp., 145 W. 57 St.,
New York, N. Y.-TELE-TECH.

Tube Botfoming Machine

A high-speed automatic tube boltoming
machine can be adapted to handle all kinds

of glass tubing, soft gass or pyrex ga.s,
from 1% in. to 34 in diameter, and the length
of the finished product can be adjusted from
1 in. to 6 in. The production ouiput ranges
from 8,000 to 16,000 per hour, depend-
ing on the tube diameter, wall thickness,
and the nature of ilhe glass {fube products.
The sturdily constructed framework with
fabricated table and legs corries the driv-
ing mechanism, which is powered by a 1%
HP motor and speed reducer. A series of
rotating shafts with glass roller moves con-
tinuously, while taking the blank tubing off
the automatic hopper feed. The glass tub-
ing is carried in a horizontal position under
a row of ribbon burners. These ritbon
burners are placed on the bottom and on
the top of the glass, and the finished prod-
uct is discharged on the opposite end of
the machine.—Eisler Engineering Co., Inc,,
750 8. 13th St.,, Newark 3, N. J—TELE-TECH.
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can be extended by the use of“

Magnetic Sound

Bell & Howell 202 mag.aelic recording-
projector and Soundstrips coated film per-
mits a sound track to be recorded or erased

as the motion picture is being projected. Unit
uses lémm single-perforated fiim at 16 or 24
frames per second. The iron oxide magnetic
stripe applied to one edge of the film costs
$0.035/ft., while the projector is priced at
$699.00. Projector capacity is 2,000 ft. of filrn,
and it will project conventional sound and
silent pictures. If a permanent optical sound
print (variable area or density) is desired in
addition to the magnetic track, a ha'f-track
magnetic coating may be made, retaining the
optical recording. Functional features in-
clude instantaneous reverse projection for
sound editing; clutch and manual drive knob
for single frame projection; safety interlock
to prevent accidental erasure; and a comyract
magnetic reproducing unit which combines
the erase and playback heads on a single
mouniing quill.—Bell & Howell Co., 7100

McCormick Rd. Chicago 45, III.—TELE-
TECH.

Capaciters

Two high voltage ‘‘Ceramicon” TV by-

pass capacitors will provide high wvoltage
power supply filtering for television re-
ceivers. Siyle 412 is rated at 20 KV and
Style 414 at 10 KV. The case insulation is
made of low-loss, molded thermosetting plas-
tic, which is said to provide an excellent
moisture seal. Ring convolutions are molded
into the surface of the 20 KV capacitor, to
prevent surface leakages that are caused by
ordinary handling and a consequent deposit
of <conductive materials. According to the
manufacturer, the convoluted design in-
creases the effective surface creepage path
by more than 14%.—Erie Rszsistor Corp,
Erie, Pa.—TELE—TECH.

Wiring Support

A new loop type wiring support known as
the NyLoc Cable Clip has all the advantages
of Nylon: high tensile strength over a w.ue

range of temperature both hot and cold; not
affected by oils; dilute acids .and alkalies. It
can be used under sustained temperature of
250°F and higher non sustained temperature.
It will even withstand steam sterilization and
is inert to fungus. The specially designed
cross section of the tape of which these clips
are made has rounded edges for gripping the
cable without chafing and to provide maxi-
mum strength. These cable clips are made in
two types. Type 6 is made_ in.sizes to hold
wiring from 1% in. to 114 in. diameter and
type 3 is a lighter and more economical type
for smaller wiring from 13 in. to 1% in. dia-
meter.—Weckesser Co.,, 5261 N. Avondale
Ave., Chicago 30, Ill.—TELE-TECH.
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CONSULT CINCH FOR THE PRO- 1§
DUCTION OF ANY COMPONENT
ASSEMBLY FOR COMMERCIAL

OR MILITARY USE THAT FALLS

WITHIN THE GENERAL
CATEGORY OF ELECTRONICS
PARTS MANUFACTURE

Cinch sockets and shields to JAN specifications:

JAN S-28-A
DESCRIPTION MAT. JAN S5-28 JAN S$-28-A AMEND 1
7 Pin Miniature Mica SO-10-M TSEZTION T5102P01
(T9345-1) {9356) (9356)
7 Pin Ministure Ceramic SO-10-C TSE7TI102 TS102CQ1
(T9316-1) (9355) (9355)
8 Pin Qctal Mica See Note #1 TSBSTI101 TS101PO1
{51B16203) {(51B16203)
8 Pin Octal Mica See Note #1 See Note #1 T5101P02 With
(51B16758) Mtg. Nuts
8 Pin Octal Ceramic See Note #1 TSB8T102 TS101C0OY
(51B816220) (51B16220)
8 Pin Octal Ceramic See Note #1 See Note #1 TS101C02 With
(5TB16759) Mtg. Nuts
¢ Pin Noval Mica See Note #1 TSEQT10] TS103P01
(53F12875) (53F13373) (53F13373)
9 Pin Noval Ceramic See Note #1 TSE9T102 T$103C01
(53F12776) (53F13381) (53F13381)
7 Pin Shield * $OS-3 TSFOTI101 TS102U01 135"
(8660-1) (8690-1) (8690-1)
7 Pin Shield * S08-6 TSFOT102 15102002 134
{8661-1) {8691-1) (8691-1)
7 Pin Shield * See Note #1 TSFOT103 T5102U03 204"
(16G12564) (8698-1) (8698-1)
¢ Pin Shield * See Note #1 TSFOT104 T5103U01 12"
(16G12626) (16G13375) (16G13375)
9@ Pin Shieid * See Note #1 TSFQT105 15103002 1.15/16"
(16G12627) (16G13376) (16G13376)
9 Pin Shield + See Note #1 TSFOT106 TS103U03 238"
(16G12628) (16G13377) (16G13377)

*JAN $-28 Shields—Steel—Cadmium Plated

JAN 5-28-A Shields
JAN $-28-A Amend 1

} Brass—Nickel Plated
Brass—Nicke! Plated

Note #1. Not Included in Jan. Spec.
} indicate Cinch Part Numbers

Numbers Shown in Parentheses (

Cinch is producing many variations of standard electronic components
for military use. An organization that is flexible, readily adapted to any
requirement , . . in military or commercial emergency. Ample physical

properties , . . space and production facilities.

Consult Cinch today!

CincH MANUFACTURING CORPORATION

1026 South Homan Ave., Chicago 24, Hlinels

Subsidiary of United-Carr Fattener
Corporation, Cambridge, Mass.

Cinch components #re
gvailable 21 leading
elocironic jobbers —
everywhaers


www.americanradiohistory.com

Voltmeter

When using the Model 650 vacuum tube
voltmeter, peak-to-peak ac v. and r-f meas-
urements are made with one probe. This

eliminates troublesome change of probe when
changing from ac v. and r-f measurement.
Complete frequency coverage is from 20 CPS
to well over 100-MC with one probe. One
main selector switch controls all ranges. The
tester has one volt full scale reading on
both ac and de. An especially designed, in-
sulated, shielded r-f probe with short leads
provides for high frequency measurements
and the tester has zero center mark for FM
discriminator alignment plus any other gal-
vanometer measurements. High input Im-
pedance 11 megohms on de allows for ac-
curate measurements without loading the
circuit under test. There are special means
for making adjustments for ar v. zero shift
with line voltage variation. High preeision
composition resistors are used throughout.
Separate 1 ac v. and 5 ac v. scales gnarantee
greater accrracv.—Trinlett Electrical Instru-
ment Co., Bluffton, Ohio.—TELE-TECH

Audio Oscillator

Model 430-A audio oseillator covers the 4.5
to 520 KC frequgncv range in five overlan-
ping bands. A single sca'e logarithmic dial
i 5 : ; :

e

is used. Calibration is held within +29
accuracy. Two output terminals -are provided.
The voltage on one of them is controlled by
a calibrated output level control; the other
provides a fixed sine wave signal for scope
synchronization. Other features include low
distortion and hum at any setting of the
output level control and excellent amplitude
constancy over the entire frequency range.
Price: $145.00.—Krohn-Hite Imnstrument Co.,
580 Massachusetts Ave., Cambridge,, Mass.—
TELE-TECH.

Resistors

Three resistance ranges (50 ohms to 5
megohms, 50 ohms to 10 megohms and 100
ohms to 50 megohms) are offered in a new
line of deposited carbon resistors. Tempera-
ture coefficients vary only slightly (140 to
500 parts per million Ce) depending upon

resistance. Voltage coefficient is less than
0.002% per v. with the average coefficient
about 0.00129. Resistors are supplied with
1% tolerance and are calibrated at 25°c. If
such precision is not required, resistors can
be supplied with tolerances of 2% and 5%.

Humidity characteristics are negligible. Spe- .

cial coatings can be supplied that will reduce
to a minimum any changes due to extremely
humid conditions.—Dale Products, Inc.,
Columbus, Neb.—TELE-TECH

Watertight Binding Posts

A new binding post for use in sealed
equipment requiring external connections
will meet government and commercial re-
quirements for rugged portable and vehicu-
far equipment. They provide heavy spring
pressure for good contact on small soft wire
or heavy steel and copper conductors. Con-
tact jaws are of stainless steel; insulators are
of teflon; washers of rubber. Rubber caps
are available in red or black if desired.—
Hugh H. Eby, Inc., 4700 Stenton Ave., Phila-
delphia, Pa.—TELE-TECH

Switchboard Indicator Lighis

A new line of switchboard indicator lights
has been designed to operate on 115 v. ac
(60 or 400 CPS) and 450 v. ac (60 or 400

CPS). These lights are supplied with globe
assembly or lens in red, blue, gréen, amber,
translucent white and clear. Type B-27C
(illustrated) operates an 2.5 v. ac and is
supplied with giobe assembly, target cap
assembly or dim-out cap assembly.—Kinetix
Instrument Co., Inc.,, 902 Broadway, New
York 10, N. Y..-TELE-TECH

Volimeter
The indicating dial on the MU-12A ac

voltmeter has been designed to satisfy both
linear and logarithmic scale requirements.

Previously, users of vacuum tube voltmeters
had to decide whether they preferred a
logarithmic voltage scale combined with a
linear db scale or a linear voltage scale
combined with a logarithmic db scale. In
either case, readings are difficult and read-
ing errors unavoidable through crowding
of the scale divisions at one end of the
logarithmic part of the scale. The new dial
used in the MV-12A sfrikes a compromise
by =zero suppression of its linear voltage
scale. This spreads the logarithmic db divi-
sions sufficiently to avoid congestion beyond
a point where accurate reading would be
difficult. Another feature of the new meter
is its high sensitivity and wide voltage
range (0.7,v to 1000 v.) Its frequency range
is 20 CPS to 250 KC.—Millivac Instrument
Corp., 444 Second St., Schenectady 6, N. Y.
—TELE-TECH. -
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Pulse Transformer

The PT-1 is a versatile pulse transformer
for the microsecond and fractional micro-
second ranges, and is also useful in blocking

oscillators and other pulse circuits. It 1is
compact and convenient to use, being built
in an octal tube base. Its windings comprise
six sections, of which two pairs are con-
nected in series; the other two are individu-
ally connected to base pins. Windings are
made with #36 wire with 50 turns each sec-
tion. Overall dimensions are: diameter, 1.372
in. max.; height 1.107 in. max.; overall height,
1.657 in. max. Price: $8.95—Berkshire Labora-
tories, 518 Beaver Pond Road, Lincoln, Mass.
—TELE-TECH

Toroidal Windings

Improved winding techniques characterize
the manufacture of a new line of toroidal
coils. High Q induector requirements of minia-
turized apparatus may be met readily when
these coils are used. Both powdered-iron and
continuous strip-wound core material are
utilized, depending upon the particular ap-
plication.—D & R Ltd., 402 E. Gutierrez St.,
Santa Barbara, Calif, (affiliated with G. M.
Giannini & Co., Pasadena, Calif.)—TELE-
TECH

Phase Meter

Type 404 phase meter gives direct, accu-
rate reading in degrees befween two alter-
nating voltages of any waveform, symmetri-

cal or unsymmetrical, from 100 KC down
to zero CPS. A new circuit known as “Ad-
vancetron,” permits the comparison of phase
difference between two alternating voitages
at the exact instant when their waveforms
intersect with the x-axis. As a result, the
input voltages can be rectangular, exponen-
tial sawtooth, sinusoidal, or any symmetrical
or unsymmetrical waveform. Because only
direct comparison between voltages takes
place in the instrument, there is no limita-
tion on the low end of the operating fre-
gquency—Advance Electronics Co., P.O. Box
No. 394, Passaic, N. J.—TELE-TECH

TELE-TECH * July 1952


www.americanradiohistory.com

SYLVANIA CHALKS UP

Another First

Now

an Instani-
Firing
ATR TUBE

Sylvania proudly
Firing ATR Tub

Biaise ol o o i
G e i i
i .‘”é Co

o
e
-
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S e

. FLECTRONIC DEYICES; RADIO TUBES; TELEVISION PICTURE TUBES; FLECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS
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"What audio tubes can | substitute, to trim
our TV prlce another 13.007"

A

/ : e

™

oNS
::\)?\,\‘ e

New G-E pair does work of 4 tubes!
SAVES TV COST, MAINTAINS
QUALITY PERFORMANCE!

The 6BNG6-6BK 5 audio pair helps solve your chief problem,
Mr. Designer—how to bring prices down, keep performance up,
in 2 TV markert that's strongly competitive.

Fine reception: you retain it because General Electric custom-designed
the new 6BK5 power pentode to team up with its companion, the
6BNG6. High sensitivity . . . plenty of clear audio output . .. are 6BK5
features. The new pentode will produce up 1o 3% watts of audio,
LA via yet is so sensitive that only 5 volts peak is needed to drive the
6BN6 6BKS tube into distortion.

Combined limiter, High-sensitivity power _ =
discriminator, and  tube, designed for use Cost saving—both in tubes and components—is a product of the
audio amplifier with SBNé&

6BNG’s versatility. This gated-beam tube is a real “triple-threat”
performer, serving simultaneously as limiter, discriminator,
and audio amplifier.

More TV sets sold, better-satisfled customers . . . that's how the
6BNG and 6BK5 pay off for you! Booklet ET-B35 describes the
tubes fully. Phone, wire, or write for it! General Electric Company,
Tube Department; Schenectady 5, New Yorék.

GENERAL ELECTRIC

1682:1A4

www americanradiohistorv com


www.americanradiohistory.com

Signal-to-Noise
(Continued from page 63)
a decade or two in the region of
unity input signal-te-noise ratio.
For an input signal-to-noise ratio

of around 2, the output signal-to-

noise ratio for a linear detector is
about 2.5 db better than the parabo-
lic detector. In the same region and
for certain input amplitudes, the
semicubical detector is about 1 db
better than a linear detector. For a
particular input amplitude a clipped
square-law detector was about 2 db
better than a linear detector.

For input signal-to-noise ratiocs of
0.1 or less there is no appreciable

db
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Fig. 7: Theoretical and experimental input-
output characteristics of linear and paraboelic
detectors. An experimental point for a semi-
cubical and one for a linear detector shown

difference in the output signal-to-
noise ratios of linear and parabolic
detectors. Experimental results indi-
cate that this is probably true for
semi-cubical detectors.

Theoretical analysis of semi-cubi-
cal and clipped linear detectors is
so complicated and tedious that it is
probably not profitable to pursue.
This is particularly true since the
experimental - results indicate that
cutput signal-to-noise ratic im-
prevement, over a linear detector,
is probably only a matter of 1 or 2
db for an input signal-to-noise ratio
of about 2. Furthermore, the output
signal-to-noise ratio of semi-cubi-
cal and clipped linear detectors de-
pends on input amplitude, not de-
sirable in practical applications.

13. O. Rice, “Mathematical Analysis of Ran-
dom Noise,” The Bell System Technical
Journal, vol. 23, pp. 282-332, July 1944; vol.
24, pp. 46-156, Jan., 1945,

“Vernonn D. Landon, ‘“The Distribution of
Amplitude with Time in Fluctuation Noise,”
Proc. LR.E., vol. 28, pp. 50-55, Feb. 1911,

3'W. R. Bennett, “Response of a Linear Rec-
tifter to Signal and Noi-e” Jour. Acous,
Soc. Amer., vol. 15, pp. 164-170, Jan. 1944.

4 J. R. Ragazzini, “Effect of Fluetuation Volt-
ages on the Linear Detector,” Proec. LR.E.,
vol. 30, pp. 277-288, June 1942. -

*David Middleton, ‘*Rectification of a Sinu-
soidally Modulated Carrier in the Presence
of Noise,” Proc. LR.E., vol. 36, pp. 1467-
1477, Dec. 1948.

¢ David E. Sunstein. ‘““Photoelectric Wave-
form Generator,” Electronies, vol. 22, pp.
100-103, Feb. 1949.

This paper was first presented before the National

Eglg{tronics -Conference in Chicaro, Ill., Oct. 22-24,

TELE-TECH + July 1952

ACCLAIMED
BY TOP-FLIGHT

INDUSTRIAL DESIGNER

SERIES
RADIO AND TELEVISION
LOUDSPEAKERS
BY CARBONNEAU

"These new Carbonneau Gold Cup speakers achieve
perfection in simplicity of design,” says J. O. Reinecke, famed
Industrial Designer. Gold Cups have been proved the
industry’s greatest advance in speaker design and valve
in the laboratories of leading manufacturers.

CARBONNEAU INDUSTRIES, INC.
21 IONIA, N. W.,, GRAND RAPIDS 2, MICHIGAN
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Low Priced Computer
in Production

Computer Research Corp., 3348 W. El
Segundo -Blvd.,, Hawthorne, Cal, has
recently announced increased produc-
tion facilities for the manufacture of a
new low priced general purpose com-
puter, the CADAC 102A. Seven month
delivery from the date of receipt of
order is expected. Price of the CRC 102,
including Flexo-Writer and control
panel is $52,000, exclusive of taxes, FOB
Hawthorne. An auxiliary magnetic
memory tape unit sells for $12,000.
Three financial arrangements are of-
fered: 1) Outright Purchase; 2) Finance
plan at standard interest rates; and 3)
Lease with option to purchase, includ-
ing service guarantee.

Cedar Rapids IRE
Conference, Sept. 19-20

The Cedar Rapids Section Institute
of Radio Engineers will hold a Con-
ference on Communications in Cedar
Rapids, Iowa, September 19-20. This
will be a two-day meeting and the
officers anticipate having a registered
attendance of about 400. Activities will
include plant tours, exhibits, luncheon,
banguet, and technical papers. Follow-
ing the keynote address by Arthur A.
Collins, President Collins Radio Com-
pany, the following will present papers:

Dr. 1. S. Coggeshail, General Traffic
Mgr.,, Western Union Telegraph Co.,
“The Transmission of Intelligence in

CUFFLINKS AND CANDLESTICKS

A presentation of siiver tufflinks to top officials of Littelfuse, Inc., Chicago, lll., marks the 25th

Typescript’; Murray G. Crosby, Presi-
dent, Crosby Laboratories, “Long-
Range Communication Trends”; Dr.
R. M. Page, Associate Director of Re-
search for Electronics Naval Research
Laboratory ‘“Comparative Study of
Modulation Methods”; L. Morgan Craft
Vice-President, Collins Radio Com-
pany, “Design Trends in Communica-
tion Equipment”; George Q. Herrick,
Chief, Division of Radio Facilities,
Plans and Development, Broadcast
Service, U. S. Dept. of State, “The
Voice of America in the Electronic
War”; Al Graf, Chicago Patent At-
torney, Director of Region 5, “Com-
ments on Region 5 Activities.”

Radar Set for Aircraft
Navigation in Production

Production of the new An/APS-42
collision radar system has been an-
nounced by RCA. Presently being pro-
duced solely for the military, it should
prove highly suitable for comrmerical
applications. At the pilot’s selection, the
signal from the antenna can be trans-
mitted within a 200-mile range either
in the form of a pencil beam for
obstacle detection and general search,
or in the form of a vertical fan for
terrain mapping and navigation. As a
weather indicator, this radar shows the
position of thunderheads and other
cloud formations.

Weight of the device is 173 1bs. before
installation and 250 1bs. installed. It is
pressurized to operate at altitudes up

MARK SILVER ANNIVERSARY

year of the company’s activity in the industry. Silver candlesticks symbolized the silver anniversary
celebration. Shown above are (I to r) Jack Hughes, vice-president; Tom Blake, executive vice presi-
dent and treasurer; Bob Abbett, ad manager; Ed Sundt, president; and Herb Cornelius, sales muanager
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AN/APS-42 radar equipment comprises four
groups: (i-1} indicator scopes and control box;
(t-r) antenna reflector and stabilizing platform;
{b-1) synchronizer; ([b-r} transmitter and re-
¢eiver., Total installed weight, 250 Ibs.

to 50,000 ft. The antenna is mounted
on a gyroscope-controlled platform,
permitting the reception of radar re-
flections to be unaffected by plane
pitch and roll.

Coming Events

August 19-22—1952 APCO Conference,
Hotel Whitcomb, San Francisco, Calif.

August 26—September 6—British Na-

tional Radio Show, Earls Court, Lon-
don, England.

August 27-26—Western Electronic Show
& Convention, WCEMA and IRE,
Long Beach, Calif.

September 8-12—ISA, 7th National In-
strument Conference and exhibition,

Cleveland Auditorium, Cleveland,
Ohio.

September 19-20—IRE Conference, Ce-
dar Rapids Section, Cedar Rapids,
Iowa.

September 22-25—NEDA, 3rd National

Convention, Ambassador Hotel, At-
lantic City, N. J.

September 29-October I—Eighth Na-
tional Electronics Conference and
Exhibition, Sherman Hotel, Chicago,
111

October 5-10—SMPTE, 72nd Conven-
tion, Hotel Statler, Washington, D. C.

October 21-23—1952 RTMA-IRE Fall
Meeting, Syracuse, N. Y.

APCO: Associlated Police Communication
Officers

IRE: Institute of Radio Engineers

ISA: Instrument Society of America

NEDA: Nat’l. Electronic Distr. Assoc.

RTMA : Radio-Television Mfrs. Assn.

SMPTE: Soc. of Motion Picture and TV
Engineers

WCEMA : West Coast Electronic Mifrs. Assn.
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Actually Qhorfer
than ZO 1‘ube

TELE-TECH ¢ July 1952

Rauland Announces

On March 3, Rauland unveiled the
first “‘giant-screen’” tube that makes
attractive cabinetry possible.

This new 27" tube, with 390 square
inch picture area, minimizes cabinet
problems in two ways. First, it has
the compactness of rectangular rather
than round cone and face. Second, by
means of 90° deflection, depth has actu-
ally been held slightly shorter than pres-
ent 207 tubes!

The tube employs Rauland’s usual
“reflection-proof’” filter glass face plate
with maximum reflection of only 2} 9,
of incident light. It uses the Rauland

tilted offset gun with indicator ion trap.
Tt is offered with either magnetic or
low-focus-voltage electrostatic focus.
Weight is held at minimum by use of
a metal cone.

If you want a picture of really spec-
tacular size that can be housed in ac-
ceptable furniture, here is your answer,

A picture actually more than 70 sq.
in. larger than the center spread of a
tabloid newspaper. Rectangular for
minimum cabinet height and width.
And actually permitting a small reduc-
tion in depth from today’s 20" cabiriets!

THE RAULAND CORPORATION

www americanradiohistorv com
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MODE INTERACTIONS

(Continued from page 41)

using the expression i = av — bv® to
relate current and voltage in the ac-
tive portion of the circuit. There is
no reason to believe that current,
either in a triode or in a magnetron
equivalent circuit is proportional to
—v* for large values of v. Therefore,
a solution was carried out in which
it was assumed that i approached
a maximum value as v became large,

TUNABLE

aMPLIFIER || SPECTRUM

ANALYZER

i T
DIRECTIONAL SLOTTED
GOUPLER LINE

Fig. 5: Mode interaction experimental circuit

while at the same time it was directly
proportional to v when v was small.
A convenient function with these
characteristics is i = a tanh bv.,

Results which arise from the use of
the function are of the form shown
in Fig. 4. The shape of the contours
is altered but the kind of results is
not.

The most important result which
comes from applying this kind of
nonlinear circuit theory to magne-
trons is that large amplitude oscilla-
tion in one mede has a strong tend-
ency toward discouraging oscillation
in other modes. It is particularly
significant that the effect of the
amplitude in one mode has more ef-
fect upon the rate of build-up of
another mode than upon its own rate
of build-up. This is demonstrated
clearly by Eq. (1) and (2); for ex-
ample o, is affected even more by
the value of V, than by V.. This con-
dition is one which Rieke assumed
in deseribing mode competition dur-
ing build-up. It is a necessary one if
stable oscillation in two modes si-
multaneously is not to be possible.
Simultaneous stable oscillation in
two modes has rarely, if ever, been
observed.

Mede Interaciion Experiments

In order to measure the effect of
large amplitude oscillations in one
mode upon resonances in another
mode; an experiment was set up to
measure the loaded @ of one mode
of oscillation by.small signal cold
test methods during operation in an-
other mode. The r-f circuit used in
such an experiment is shown in Fig.
5. The small amplitude signal, syn-
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chronized to be injected into the
system only during the steady state
portion of the magnetron output, is
injected through a  directional
coupler. The swr
were made with the aid of a klystron
amplifier and a spectrum analyzer;
these two sharply tuned amplifiers
were sufficient to suppress the large
amplitude signal generated by the
magnetron.

The magnetron oscillated in the n
mode (n = 4) at 10.9 em.; the
resonance measured by small-signal
methods corresponds to n = 3.

The results of these swr measure-
ments are shown in Fig. 6. The curve
(1) is for normal cold resonance;
curve (2) is made with 1.1 amp. peak
current and with no coherent oscilla-
tion; curves (3) and (4) are with =«
mode oscillation present, and with
7 and 10 amp., respectively. Loaded
Q’s corresponding to curves (1), (2),
(3) and (4) are respectively 285, 85,
86, and 40. Similar results for an-
other specimen of the same type
were extended to a condition in
which there was a large anode cur-

~ rent, but no coherent oscillation. The

resonance curve and the calculated
loaded @ were comparable with the
second curve in the slide, which rep-
resents another nonoscillating state.

Presence of Space Charge

These results show that the pres-
ence of space charge loads the reso-
nance in question; they also show
that the presence of oscillation in
another mode loads it much more. In
other words, the results support the
nonlinear theory discussed here, in
that large amplitude oscillation in
one mode tends to suppress oscilla-
tion in any other mode.

-The theory under discussion has
been supported indirectly by obser-
vations of mode change performance
in several magnetrons. In one of

these tests, a sawtooth voltage pulse .

was applied to the anode of an 18-
vane rising sun magnetron. Three
modes of oscillation were observed.
It was possible selectively to load
any one of these modes by a reso-
nant circuit without affecting any
other. In each of these transitions,
with either rising or falling voltage,
it was observed that the conditions
for mode change depended primarily
on the failure of the first mode in
the transition, and not upon the gec-
ond building up and suppressing the
first. Thus, the first mode suppresses
the second one until the first one
fails for causes apart from interfer~
ence by the second mode.

wwWw americanradiohistorv com

measurements -

The second example is a transition
from a low voltage mode to the m
mode in a commercial 10 ecm magne-
tron. In this case it was observed
that the conditions for mode change
from the weakly oscillating low volt-
age mode to the m mode were influ-
enced by conditions in the m mode.
This is different from the results ob-
tained in the magnetron mentioned
before. However, in that magnetron,
cach of the three modes oscillated
with comparable intensity; in the
latter magnetron, the m mode was
much stronger than the initial mode,
However, it was quite clear that the
starting of oscillation in the m mode
was delayed substantially by the
presence of ocscillation in the low
voltage mode.

Third Magneiron Type

In a third magnetron type, at-
tempts to observe mode transitions
were unsuccessful, As current input
was increased further and further,
voltage at which 7 mode oscillation
was still stable became higher and
higher, finally exceeding the theo-
retical threshold voltage of a higher
voltage mode without any sign -of
oscillation in the latter mode. Oscil-
lation in the ™ mode was stopped
only by dc cutoff. Here is another
example of possible oscillation in one
mode being suppressed by large
amplitude oscillations in another
mode.

The principal idea which has come
from this research is that large
amplitude oscillation in cne mode

30
L v
1
25 |
AN 7
2 20 h I //
z N /1 | ]
AN/
: | \/ \_// /3/,/
é 10 __\\\ // .
g \\\ = //4r
L
Ry 9,55 960 .65 870 975

WAVELENGTH (CM)}

Fig. 6: SWR measurements of 718EY magnetron
in n—3 mode. {1} No anode power (2} Peak
anode current=1.1 amp., no oscillation. (3} Peak
anode current—6.8 amp., © mode oscillation. (4]
Peak anode current—9.9 amp., 7t mede oscl-
lotion. Magnetic field 1220 gauss each case

tends quite strongly to suppress os-
cillation in other modes. This sup-
ports the mode competition theory
by Rieke. On the other hand, it con-
tradicts all mode stability and mode
change criteria based primarily on
the effects of other modes upon a
{(Continued on page 88)
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As old as
RADID

yef as young as
At the very dawn of

ELECTR ONI CS. o Isz 2 radio—30 years ago,
Aerovox came into

being to meet capacitor needs. Pioneer

radiophone transmitters and earliest

R radio receivers specified Aerovox capaci-
tors. Such collaboration has continued

down through the first three decades of

C A PAC I To R S | radio-electronic progress,

Today, giant atom-
/952 smashing betatrons
" ...radar gear spot-
ting unseen targets...transoceanic
radio-guided rocket bombs. .. world-wide
radio communications... electronic
computers reducing thousands of calcu-
lation man-hours to mere seconds...the
modern miracle of television — for all
facets of the Electronic Age, Aerovox
capacitors are still engineered to
customer specifications.

Indeed, from tiny precision “ceramics™

and metallized-paper “SPB.(?E:-SRVEIS,” to Sub-miniature vitrified ceramic terminal end-
giant power-handling “oils” and “micas,”
Aerovox remains the time-proven source

for ALL capacitor needs.

seal Type P123ZN Aerolene-impregnated
metallized-paper tubular capacitor,

yox COR PORATI ON

NEW BEDFORD, MASS.

Export: e‘I'I E 4ind S!'., ew York 17, N. Y. & Cable: AEROCAP, N. Y. » ln anedw AEROVOX CANADA !.'I'D Hamiltﬂ-n, Ont.
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STATION BREAK ANNOUNCER

(Continued from page 47)

time but the half hour break times.
-Experiments were begun some
months ago to develop a relay cir-
cuit, the operation of which de-
pended upon the cessation of an
average program level, but with a
time constant long enough to pre-
vent operation on the average pause
in a program. The circuit shown
may be constructed to operate at any
initial time delay desired, and to
hold the circuit for any period up to
thirty seconds which is the length
of the network station break maxi-
mum time.

Cirenit Operaition

The circuit operates in the follow-
ing manner: Upon the conclusion
of a program, the IN34 crystal ceases
to supply voltage to the integrator
circuit, which at the end of from 5
to 10 seconds has discharged the 0.5
uf condenser, allowing the relay tube
to draw current, closing relay #1.
This ctoses the latching relay #2,
providing that relay #4 is open. The
latching relay applies power to the
tape playback motor, starting it with
practically no inertia. ‘

The playback amplifier is left on,
eliminating warm up time. The
latching relay also closes relay #3,
which removes the regular program
line from the FM transmitter and
applies the output of the tape play-
back. This relay also has a set of
contacts which operate a remote
indicating light for operator’s super-
vision in another part of the build-
ing. A pair of connections for a
remote digebling switch is also sup-
plied, so that the operator may
eliminate a station break announce-
ment if for any reason it becomes
necessary. '

When the tape recorder motor is
started, the 25 second time delay cir-
cuit is put into operation. This de-
pends upon the slow heating of an
undervolted triode heater. The

heater voltage and thus the delay

time is adjusted by a rheostat in its
heater circuit. The delay time may
be set anywhere from 3 to 30 sec-
onds. When this tube conducts, it
pulls in plate relay #4, which ap-
plies power to the “unlatch” coil of
the latching relay. This in turn re-
turns the regular program circuit to
the FM transmitter, and cuts off the
Ampex tape playback motor. Relay
#5, in conjunction with the resistor
in the heater circuit of V2 (6SF5),
offers a delay to the re-operation of
the complete circuit until the timer
motor safety device has disabled the
relay circuit or the program is re-
sumed on the network.

It is wise to have the mechanism
rejoin the network about 5 seconds
before the program on the net line
is resumed, in case there should be
any time lag which could possibly
become cumulative over a long time,
causing the equipment to join the

" net late.

The relays used in the unit, with
the exception of the latching relay
were all inexpensive stock parts. It
was necessary to construct a 12 volt
dc supply. This was done with an
ordinary 500 ma. selenium rectifier
and two 1-amp. 6.3 v. filament trans-
formers, which when added to the
6,3 v. winding on the power trans-
former, give the necessary 19 volts
ac. Of course. a single transformer
could be used for this application,
but they are rather hard to find and
probably would be more expensive
than the two small units.

The bridging transformer used is

Fig. 2: Tape playback amplifier and time device which permits announcement enly at half-hour breaks
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Fig. 3: Photograph of the automatic announcer

ACROSS "START"

BUTTON ON

O AMPEX.

o —. _.INSERIES wiTH
“T~"STOP” BUTTON ON

O—=""  AMPEX.

4 FRONG AMPHENOL

PLUG & SOCKET
CDNNECTOR.

100 Ma e af w000
SELENMIUM == SURPLUS
RECT. - | %30V CRelax

o— o

TO CONTROLLED A
HEV. OUTPUT
s " MOTOR" ON
AUTO. ARN.

S

Fig. 4: Stop-start device adapts Ampex Model
401A for use with the staticn break announcer

r B

an interstage audio transformer with
a primary impedance of 10,000 ohms
and a secondary of 90,000 ohms. It is
wise to keep it as far away as pos-
sible from any 60 cycle components
as the hum pickup might become
troublesome.

Safety Devices

The time clock safety device con-
sists of a timing motor, with a
double eccentric cam, (actually an
ellipse) which actuates a sensitive
switch twice each hour for a period
of about a minute and a half. The
motor shaft makes one revolution
per hour. This allows the automatic
device to operate only during a min-
ute and a half on the half hour. The
long time period was chosen to pre-
vent any trouble which might be
caused by a low or higher power line
frequency causing the timing motor
to actuate either a little early or late.
Even synchronous radio clocks
sometimes run as much as a half

“minute slow or fast because of this

slight frequency deviation in the
power lines,

1“Remcte Control System for FM Broadcast
Sta:gions,” Part I, TELE-TECH, Aug. ’51,
p. 32
““Remote Control System for FM Broadcast
Stations,” Part II, TELE-TECH, Sept. '51,
p. 44

New Company Division

Hoffman Radio Corp. has announced
the establishment of Hoffman Labora-
tories, Inc., a wholly-owned subsidiary,
at 3761 S. Hill St. and 3716 S. Grand
Ave. in Los Angeles, and 335 S. Pasa-
dena Ave. in Pasadena. The Labora-
tories are presently fulfilling military
contracts, including the “acorn” trans-
mitter for field communications, and the
URC-4 transmitter-receiver for air-sea
rescue work, '
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For higher capacity values, which require extreme tempera-

ture and time stabilization, there are no substitutes for El-
‘Menco Silvered Mica Capacitors. EI-Menco Capacitors are
made in all capacities and voltages in accordance with

military specifications.

From the smallest to the
largest each is paramount

in the performance field.

Write on your business letterhead
for catalog and samples.

Jobbers and distributors are requested to write for
information to Arco Electronics, Inc., 103 Lafayette
St,, New York, N. Y, — Sole Agent for Jobbers
and Distributors in U. 5. and Canada,

Hllenco..o e

CAPACITORS

Radio and Television Manufacturers, Domestic and Foreign, Communicate Direct With Factory—

THE ELECTRO MOTIVE MFG. CO., INC. WILLIMANTIC, CONNECTICUT

MOLDED MICA

TELE-TECH ¢ July 1952 81
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Five Kilowatt

KLYSTRON

For UHF-TV

High power over the entire
Ultra High Frequency television
range is now practical through another

Eimac contribution to electronic progress.

EITEL-McCULLOUGH, INC.
SAN BRUNO, CALIFORNIA

Export agents: Frazar & Hansen, 301 Clay St., San Francisco, California
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WASHINGTON
News Letter

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

BIGGEST TASK—Undoubtedly the biggest task in
the history of the FCC since its creation in July, 1934,
—the processing of the approximately 1,000 applications
for new television stations—will be launched July 1,
almost on its eighteenth anniversary. The granting by
Congress of an additional $600,000 appropriation for the
enlargement of its staff of hearing examiners, attorneys,
engineers and clerical personnel for the sole purpose of
handling the hearings and processing the TV applica-
tions, should expedite the FCC’s determinations of the
new video stations throughout the nation. But while
this increases the “teams” for TV hearings from seven
up to fifteen, it will take a long period of time for final
authorizations by the Commission.

OUTLOOK FOR GRANTS—At the best the Com-
missioners and the FCC staff will be fortunate to com-
plete the 1,000 or so present application cases by the
end of the next fiscal year on June 30, 1853. One im-
portant pledge has been made by the FCC Commis-
sioners, particularly by Chairman Paul A. Walker and
Vice Chairman Rosel Hyde, that no discrimination will
be made against any TV station applicant because of
affiliation with newspapers or with existing AM broad-
cast stations, and that educational organizations will
have to fulfill the same rules of the FCC as commercial
telecasters of starting the construction of stations in
two months after a grant and completion within eight
months.

DISCRIMINATORY PROPOSAL—What would
be a financial burden on the fast-growing television
industry is the proposal of the Senate Appropriations
Committee that the FCC investigate “the requirements
for the initiation of fair and equitable fees and charges
in connection with the licensing of television stations.”
Since no other communications services nor broad-
casting was mentioned by the Senate Committee, the
discriminatory aspects of the proposal were felt suffi-
cient to defeat the idea. But it did show the trend of
thinking in Congress which last year ordered the FCC
and all other federal regulatory agencies to study the
possibility of charging fees for their services to the
regulated companies under their jurisdiction.

MOBILE RADIO IMPORTANCE—The impor-
tance of the safety and special radio services to the
national defense, to the safety of the public and to vital
industries, was stressed before Congressional commit-

TELE-TECH ° July 1952

‘Noble,

‘tees recently by FCC Chairman Walker and Commis-

sioners E. M. Webster and George Sterling because of
the paucity of funds for this function of the Commission.
Serious backlogs and delays in the processing of the
mobile radio stations, which are growing at an enor-
mous rate are most apparent, The FCC leadership is
fearful that the great value and development of these
services will be seriously injured.

RELAY RULES HEARINGS—One of the most im-
portant hearings in FCC, although completely neglected
by the press, was that on the formulation of new Com-
mission rules governing the licensing of mobile relay
stations in the industrial and land transportation radio
services. Conducted by Commissioner Robert T. Bartley
as his first case, a major issue was whether control
stations in mobile relay systems should be permitted
to operate on mobile service frequencies. Dr. Daniel E.
Motorola Communications-Electronics Vice
President, was principal spokesman at proceedings on
practical needs of the mobile systems.

COMPONENTS DEMAND FROM MILITARY—
The demand by the armed services for electronic com-
ponents is expected to increase steadily until early 1953
and then level off and continue at a constant rate
through 1955, it has been authoritatively forecast by the
Defense Department. It is expected there will be a
substantial increase in armed services’ procurement
crders for components in the third and fourth quarter of
this year.

MISCELLANY—FCC, faced with crushing load of

new television station applications’ processing, has now

set controversial theater television hearing for Jan. 12,
1953, which should give time for possible “meeting of
minds” between telecasters and motion picture industry

. . Most comprehensive and undoubtedly most accu-
rate technically, study on the conservation of the radio
spectrum is to be issued for distribution in mid-July
by the Joint Technical Advisory Committee. The re-
port, drafted by twenty-five leading authorities on radio
and electronics after more than a year’s intensive work,
contains an ideal frequency allocation plan to be used
as a guide and reference source in planning future
frequency allocations.

ROLAND C. DAVIES
Washington Editor

National Press Building
Washington, D, C.

a3
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PRODUCTION TEST

- (Continued from page 46)

nected, part of the high level at-
tenuation is done with the use of
R-4 in series with the 75 ohm re-
ceiver input impedance. Since this
is shunted by 15 ohms, opening or
closing the receiver termination has
no effect on the circuit with change
in load. R-11 is used to adjust signal
level for “fringe area” tests to pre-
scribed levels. Since lines from here
to the sets are very short, there is
no necessity for careful output ter-
minations.

This same type of signal distribu-
tion is used for a 100 Kc square
wave signal used in checking video
amplifier response, and a Channel 3
square wave modulated signal used
for DuMont’s exclusive “Pulse”
alignment of the i-f chain. Another
system is used for signals of smaller
frequency spread.

Narrowband Distribution System

On all single frequency signals,
and on the sound wobbulated sig-
nal, having an overall signal spec-
trum of less than 1 mMc, it was
realized that the lines need not have
as precise a termination over wide
frequency ranges. For these signals,
a much less costly method of distri-
bution known as “Needling” the
lines was used.

It may be pointed out at the out-
set that on a purely theoretical
basis, this system leaves much to be

Fig. 8: Resistive distribution puad atenuates
and terminates lines in their surge impedances

ALLLINES 7211
R-2 560
J-2
R-3 5610,
J-3
R-4 56 N
- J-4
J-1 R-5 560N
R-1_ 56N 1 J-5
4 R-6 5641
72 N LINE 1 J4-8
R-7 560
J-7
R-8 56N
J-8
R-9 56N
—AM—F0) u-o

Fig. 9: Tap-off fixture of coaxial cable
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desired. The system was arrived at
through a process of evolution and
failures and does the job very well
in practice. Fig. 7 shows a schematic
of the system for distributing single
frequency and narrowband signals.

In this system, the output of the
generator is fed into a one-in-eight-
out resistive distribution pad. The
minimum loss pad serves to distri-
bute the output of one incoming
transmission line among eight out-
going lines with a corresponding
drop in signal level. In designing the
pad, it is necessary to terminate all
lines into their surge impedance.

The distribution pad is shown
schematically in Fig. 8. It consists of
nine equal resistors, each in series
with the center conductor of its in-
coming cable, and all connected to-
gether at the other end. Outer con-
ductors of all cables are grounded
together.

The value of each resistor is
obtained from the general relation-
ship R=(1—2/N) R, where R=
resistance in chms, N = no. of cables
connected to box, and R,=surge
impedance of line.

For 72 ohm cable, R-1 is 56 ohms
in a one-in-eight-out box.

Each output of the pad is con-
nected via RG-12/U coax cable to
the area it is to service. The cable
is run alongside the benches and
taps are run to each bench from
the main cable. With this system, as
many as 20 outputs have been
obtained from each line. The tap-off
point is a fixture shown in Fig. 9
and schematically in Fig. 10. A hole
is opened in the cable large enough
to expose the inner conductor. An
ordinary phonograph needle is
driven into the inner conductor to
make good contact. The other end
of the phonograph needle is soldered
to resistor R-2 and, in turn, is con-
nected to the center connector of
an RG-12/U feeder line. Ground is
obtained by fastening the “needle
Housing,” Fig. 9, to the main outer
conducteor, and this is connected to
the feeder line outer conductor. The
other end of the feeder line is ter-
minated in 75 ohms at the test bench
it is to service with the circuit shown
in Fig. 11. The load output jack is
used to feed signal to the test oper-
ator. :
The value of resistance R-2 in
Fig. 10 depends upon the number of
taps to be made in the line. If N=
no, of taps, R, = surge impedance of
line, then R-2=R, (N - 1).

The “1” factor is used to include
the resistance of the final termina-
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'INPUT OUTPUT

R-2

PHONO-NEEDLE

Fig. 10: Schematic diagram of needle tap-off

INPUT
720 R-1
LINE 100 1
> W
R-3
eson ™ @)
2w
R-2 OUTPUT
2000
W

Fig. 11: Narrowband bench termination circuit

tion. Looking at the line, it is seen
that if there were no standing waves
in the main line after the “needling,”
the effective load impedance at the
first tap-off point would equal the
surge impedance. Up to this point
along the line, there would be no re-
flections. At each succeeding tap, the
mismatch would become larger and
at the last tap, the swr should be
very high. In practice, the final ter-
minating resistor is adjusted to mini-
mize this swr in the manner pre-
viously described, and it has been
found, if the taps are not too closely
spaced (about 8 ft. apart minimum),
the result is quite tolerable.

Series of Experiments

A series of experiments preceded
this final arrangement of line tap-
offs. Originally, Tee connectors were
used for this purpose. However, they
were found to be incapable of ad-
justment to low swr. The original
thought was that they introduced
non-constant impedance into the
line. To overcome this, a complicated
procedure was undertaken to cut the
main cable, introduce another piece
with special care to interrupt the
cable contours as little as possible.
This involved splicing two cables
together after carefully shaping the
ends to have them meet perfectly.
Then all conductors were soldered
at all points, and the final splice
carefully taped. Despite all efforts,
this difficult process fared no better
than had its predecessor.

While investigating a simple
method of sampling line voltages, the
final method was discovered. It has
been used successfully ever since.
It must be pointed out thut some

(Continued on page 95)
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ontro aracteristics
Type Description HEMHA R
= |3 S =[S S|~ |® mp.
g §§ § ;5: %E E,E § Proto- Heater Plate Grid Screen Fac? Mut.
“| type | Volts | Ma.  |Volts| Ma. Volts Volts | Ma.| tor |Gond.
Reliable Miniatures _
CK5654 RF Amplifier Pentode | v|+v| v|v v v 6AKS 6.3 175 120 75 —2.0 120 | 2.5 | — 5000
CK5670 Medium Mu Dual Triode | v| vl v| v vl |V 2051 6.3 350 | 150 | 8.2 |R.=2400hms | — | — [ 35 |5500
CK5686 AF-RF Qutput Pentode | v|v|v|v v — 6.3 350 | 250 [27.0 —12.5 250 [ 5.0 — [3100*
CK5725 RF Miser Pentode VIRIRIE v ¥ 6AS6 6.3 175 | 120 | 5.2 —2.0 120 35| — [3200
CK5726 Dual Diode Vvl ¥ V| | ¥ 6ALS 6.3 300 Max. Peak inv. 330 volts. 1,=9 ma. dc per plate
CK5749 RF Amplifier Pentode VvV Y V[ 1y 6BA6 6.3 300 | 250 | 11.0 | Ry =68 ohms 100 [4.2 | — |4400
CK5751 High Mu Dual Triode VIiviviv V] |V 12AX7 16.3/12.6/350/175] 250 | 1.1 —30 — | — | 70 |1200
CK5814 Low Mu Dual Triode viviviv v v 12AU7 |6.3/12.6|350/175| 250 | 10.5 —85 — | — |17 [2200
Reliable Subminiatures ‘
+CK5702WA (6148) | RF Amplifier Pentode VIVIVIVIN VI vy ¥ 5702 6.3 200 | 120 | 7.5 |R.=2000hms | 120 | 25| — (5000
T1CK5703WA (6149} | High Frequency Triode |~ |v]vlv|v|v|~¥|v] v 5703 6.3 200 [ 120 | 9.0 |Ry=2000hms | — | — | 25 [5000
TCK5744WA (6151) | High Mu Triode VvV VvV v] (v S5TM 6.3 200 1250 | 4.0 |Ry,=5000hms | — | — | 70 (4000
tCK5784WA (6150) | RF Mixer Pentode VIVIV V[V V[¥] ¥ 5784 6.3 200 | 120 | 5.2 20 120 3.5 ] — (3200
CK6021 Medium Mu Dual Triode | v|v|v{v|v|v|v]v] [v] — 6.3 300 | 100 | 6.5 Re=1500hms | — | — | 35 |5400
CK6110 Dual Diode VIVIVI VIV VIV Y] — 6.3 150 Max. Peak inverse 420 volts. lo=4.4 ma. per plate
CK6111 Low Mu Dual Triode MRIRIRIRIRIRY v — 6.3 300 100 85| Ry=2200hms | — | -— | 20 (4750
CK6112 High Mu Dual Triode VIVIVIV] VIV [N — 6.3 300 100 | 08| Ry=15000hms | — |-—| 70 [1800
CK6152 Low Mu Triode VIVIVIVIN[NI I [V 5875 6.3 200 [ 200 ]| 12.5| Ry=6800hms | — | — [ 15.8 |4000
Rugged Miniatures
BAKSW RF Amplifier Pentode | v]v|v N 6AKS | 6.3 175 120 75 —2.0 120 [ 25| — [5000
SALSW Dual Diode ar ¥ BALS | 63 300 | Max. Peak Inv. 420 volts. lo=9 ma. dc per plate
6ASEW RF Mixer Pentode Vvl ¥ 6AS6 | 6.3 175 1120 | 5.2 —2.0 120 3.5 —_ (3200
BCAW RF Power Triode Ylvlvy Y 6C4 6.3 150 | 250 | 10.5 —8.5 — | — 17 2200
6J6W Dual AF-RF Tricde MMIRIE 6J6 6.3 450 100 | 85 Ry =50 ohms — | — ] 38 [5300
6X4W Full Wave Rectifier ME v 6X4 6.3 600 Max. Peak Inv. 1250 volts. lo=70 ma. dc.
Rugged GT Types ’
6JSWGT General Purpose Triode |v|v| v 6J5GT 6.3 300 | 250 | 9 —80 — | — | 20 |2600
12J5WGT General Purpose Triode |y 12)5GT | 12,6 150 [ 250 [ 9 —38.0 — | — 120 |2600
6SNTWGT Dual Triode Vvl BSN7GT | 6.3 600 | 250 | 9 —8.0 — | — | 20 |2600
BXEWGT Full Wave Rectifier Vv 6X5GT 6.3 600 Max. Peak Inv, 1250 volts. lo=70 ma. de,

The above listing of Contralled Characteristics is based ob the requirements and test limits of the applicable JAN-1A test specification.
Note: All dual section tube ratings are for each section.

TFor simplicity of identification with the prototypes, the type numbers with a “WA’" suffix were established at the request of

the Armed Services to replace the type numbers in parenihesis previously announced for these types.

Over 300 Raytheon distributors are at your service on these tubes. Appli-
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cation information is readily available at Newton, Chicago, Los Angeles.

*2.7 watts Class A output. 10‘~atts Class G input power to 160 me.
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g uth man
products

FLYBACKS

SHIELD CANS
ANTENNA COILS
OSCILLATOR COILS
HORIZONTAL SWEEP TRANSEORMERS.
COMPRESSION. TYPE MICA TRIMMERS
1.F. TRANSFORMERS

LOOP ANTENNAS

R.F. TUNERS

edwin i. guthman & co., inc.
15 s. throop st. chicago 7. . CH 3-1600

also G"ICO, indiana .. 394) BURTON BROWNE ADVERTISING

CUES for BROADCASTERS

(Continued from page 59)

base tape currently used by the in-

‘dustry is subject to dimensional

variations due to changes in relative
humidity and temperature.

Since the standard tape speeds of
7% in, and 15 in. per second repre-
sent 37% ft. and 75 ft. per minute
respectively, we unreeled portions
of a spool of tape on the floor and
with the aid of a steel rule, placed
marks on the non-coated side of the
tape at adjacent intervals of 37% ft.
The marks to indicate the start of a
measured section of tape were made
with red fingernail polish. The next
mark, which was made with black
india ink, indicated 37% ft. which
corresponds to one minute of playing
time at the standard 7% in. speed.
The end of the next 37l% ft. interval
was marked with red fingernail
polish. The distance between these
two red marks (with the black mark
in the middle), therefore represents
a playing time of one minute with
the tape traveling at the standard
spzed of 15 in. per sec.

To make use of the test tape on a
recorder or play-back mechanism,
one merely needs an accurate time-
piece with a sweep second hand.
The tape is run through thé machine
and at a reference point on the ma-
chine passage of the marks is ob-
served and the elapsed time between
marks is checked with a clock or
watch. If the elapsed time between
marks is over a minute, the tape is
slow and conversely if the elapsed
time is less than a minute, the tape
is running fast.

In making the test tape, sections
of it were marked as described pre-

REMOTE CONTROL LIGHTING

TV station WAAM, Baltimore, Md., has instalied
General Electric remote-control wiring to handle
all of its studio lighting. The installation pro-
vides quick, silent controf of 72 lighting and
power circuits which are controlled by the
switches shown in the small panel. The indi-
vidual wires are cabled together into a long,
flexible, portable cord so that the panel of
remote-control switches is portable and can be
transported to other secfions of the sfage
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viously, near the beginning of the
spool, near the middle, and also near
the end, in order to provide a means
of detecting changes in tape speed
due to improperly adjusted supply
reel and/or take-up reel clutches.
Of course, a continuocus series of
marks throughout the length of a
reel of tape would be more desirable.
However, unwinding a 1200 or 2400
foot spool of tape and marking it
is quite monotonous.

We hope that when a new base
material with stable dimensional
characteristics becomes available for
general use, the tape manufacturers
will consider printing standard tim-
ing marks on all tape during manu-
facture. Then every reel of tape will
have a built-in means of checking
tape speed.

Telephone Beep Eliminator

Lt. Col. W. H. MEINERS, Chief En-
gineer, KRIO, McAllen, Texas

ROADCASTING of the “beep”

is usually an anncyance. In fact,
it sometimes becomes a technical
problem because some ‘“recorder
connectors” have a beep that is
louder than a normal telephone
conversation and if it were not for
limiter action it would probably
kick the transmitter off the air.

Recent FCC hearings revealed
that the only purpose of the signal
is to acknowledge that the conver-
sation is being recorded and a tape
may be edited to eliminate the beep
before broadcasting.

The recorder schematic shows
that the beep is mixed with the
phone line and everything is then
fed through a tube and 500 ohm
matching transformer. Therefore,
all parties will hear the beep re-
gardless of what is done with it
after it goes through the tube and
transformer. Editing a tape for the
purpose of eliminating beeps would
be time wasted. Therefore, we have
installed a filter for attenuating the
beep. For practical purposes, one
can use a parallel tuned circuit in
one leg of a 500 ohm line and cut
down the beep about 15 db. We had
a 0.75h (high @) coil on hand and
experimented with various size
condensers across it and found that
tuning to the fundamental (1400
cps) resulted in attenuation of only
3 or 4 db. As we increased the fre-
quency of the tuned circuit attenu-
ation increased. We - finally used a
.0002 uf capacity.
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ELECTRICAL TRANSCRIETION

blue lab
WOR recording studios. ..

the finest in modern sound recording methods and equipment

LU B BN BN B BN B B B BN B N N B BN BN BN BN BB BN BN BB BN BN BN B N NN N )

Radio stations from coast to coast recognize this label as
the mark of a top quality transcription. One that can be de-
pended on to meet or exceed the extremely high broadcast
standards of sound quality.

To maintain this reputation, WOR Recording Studios,
one of the largest in the world, use the finest and most costly
tape and disc recording equipment obtainable. And —what’s
equally important—their engineers have found that
Audiotape and Audiodiscs are an ideal combination for
meeting the exacting requirements of broadcast transcrip-
tion and commercial recording work. This same record-mak-
ing combination is also being used with outstanding success
by America’s leading producers of fine phonograph records.

With Audiotape and Audiodiscs, you can achieve this
same sound perfection in your recording work, too. Their
consistent, uniform quality is the result of more than 12

_years of specialized experience by the only company in
America devoted solely to the manufacture of fine recording
media, both tape and discs.

AUDIO DEVICES, Inc.

444 MADISON AVE., NEW YORK 22, N. Y.
Export Dept.: 13 East 40th St., New York 16, N. ¥, Cables **ARLABR"’

.. . including

*Trade Mark

.....l..'.ll.".....'.'.O..I.'.......’......'.....-..' Y
[ EX N R RN NN N NN ENNNENENNEENNRNNNNNNNN NN N NN NN NN NN NN RN

.‘......-l‘...ll.'.l‘..........."‘.l‘....
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| CAN BE YOUR PROBLEM....

MET-L-FLEX
s Onlyy by

ROBINSON

Yo POt

A%Woﬁﬂﬂ#mm
SHOCK MOUNTING
SYSTEMS

First with MET-L-FLEX, Robinson
pioneered, in 1946, all-metal,
all-weather vibration and shock
mounting systems. Built for the
electronic and instrument panel
installations of today's high per-
formance commercial and mili-
tary aircraft, more than 250,000
all-metal systems have been de-
livered. Robinson MET-L-FLEX
vnit mounts and complete mount-
ing systems meet specifications
JAN-C-172A and AN-E-19.
Mounting systems in JAN form
factors and special designs are
available—write today for full
engineering data,

waQBINSO

TETER

ﬂ@? 57 _ondiot ( 722

,/f

AVIATION INC.

ORO, NEW JI,I*’SEY

/7'7)’/ 7
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Mode Interactions
(Continued from page 78)
strongly oscillating mode. For ex-
ample, it is not necessarily true that
when the starting voltage for the
next higher voltage mode is reached,
the originally oscillating mode will
give way to the mode with the higher
starting voltage; on the contrary, if
first mode is one which oscillates
strongly, it is much more likely that
the first one will persist, and the sec-
ond will arise only after conditions
are such that the first mode will col-
lapse, primarily independent of con-

ditions in the second mode.

It is therefore true that no funda-
mental limitation upon high power
in magnetrons exists as a result of
the possible presence of unwanted
modes, provided oscillation in the de-
sired mode can be firmly established.
No fundamental limitation on high
power in magnetrons could be found
which is associated with mode in-
stability, except when dc cut-off was
reached; whether another limit
exists or not is still open to question.

The essential requirement both for
quick starting, in order to avoid mis-
firing, and for stability, with or with-
out the presence of other modes, is
to establish and maintain effective
electron bunching in the desired
mode.

The magnetron designer can con-
trol r-f feedback and therefore elec-
tron bunching, in both desired and
undesired modes, through the geom-
etry of the interaction space and
through the coupling to the external
load.

IMPROVED STRAIN
MEASUREMENTS

Daine €. Maxwell of the Armour Research Foun-
dation of Illinois Institute of Technology in-
spects the new aircraft propeller strain
measuring equipment, which is three times as
sensitive as previous instruments, The device
just left of the oscilloscope acts as a propeller
mock-up, sending out strain pulsations
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el 1S YOU'LL BE BUYING SOON

YTRON IAX2

=DUTY TV HIGH-VOLTAGE
CAN TAKE IT!

TV high-voltage rectifiers take a beat-
ing: Terrific variations occur in applied
filament voltage ... 0.8 to 2.4 volts!
Sudden arcs in the rectifying system
place destructive electromechanical
stresses on the filament., And the in-
creasingly larger TV picture tubes de-
mand peak emission and peak.inversg
voltage simultaneously. The new CBS-
Hytron 1AX2 was especially designed to
take such rough treatment and come up
smiling,

T1AX2 DATA

The CBS-Hytron 1AX2 is a compact, 9-pin
miniature TV pulse rectifier. Plate is brought
out to top cap and filament is oxide-coated.
Absolute maximum ratings are: peak inverse
plate vollage, 25,000 volts; d-c load current,
1.0ma.; and steady-state peak plate current,
11.0 ma.

ADVANTAGES OF NEW CBS-HYTRON 1AX2

1 Rugged, high-wattage filament of CBS-Hytron 1AX2 has adequate
peak emission for the new, larger TV picture tubes. 1AXZ2 may be run
simultaneously at both its peak inverse voltage and maximum d-c¢
current.

7 Higher load of 1AX2 filament on transformer tends to regulate filament
voltage. Eliminates need for limiting resistor. Yet lower plate-to-

Typical Operation — filament capacitance (0.7 uuf) of 1AX2 prevents loss of high voltage.

TV Pulse Rectifier

Filament voltage 14v +10%
Filament current 650 ma
Positive-pulse plate voltage 20,000 v
Negative-pulse plate voltage 5,000 v
‘Peak inverse plate voltage 25,000 v
D-c output voltage 20,000 v
D-c load current 300 pa

-+ Insulated tension bar (patent applied for) through center of 1AX2
coiled filament limits destructive movement of filament by electro-
mechanical stresses.

£ Filament of 1AX2 is located in base and shielded to eliminate bomb-
ardment of cool ends of filament by gas molecules.

5 An overloaded 1X2A may be replaced with its big brother, the CBS-
Hytron 1AX2, by simply removing the limiting resistor. In rare cases,
it may be necegsary to add another turn to the secondary of the filament

transformer to obtain the required 1.4 volts for the 1AX2.

BOTTOM VIEW
OF SOCKET

TELE-TECH * July 1952 _ 8¢9
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can’t beat |
a soldered connection

SOLDERED connections eliminate loss of cur-
rent, fire hazard, radio interference and excess

heat which result from loose, corroded, arcing

NON-SOLDERED connections.

For over 50 years experts have specified Amer-
ican Beauty Electric Soldering Irons. They know

American Beauty Irons are built to LAST
LONGER, OPERATE DEPENDABLY and BE
SERVICED QUICKLY

=,

for electrical 4 conductivity and permanence!
/
Bmld better wnth solder "
Solder better with

ﬂmencﬂn Beauty

SOI.DERING IRONS

® .-r"" v
LY T TIy ol )

WRITE FOR FREE LITERATURE

Dependable * Durable * Efficient

SINCE 1894
AMERICAN ELECTRICAL HEATER COMPANY
DETROIT 2, MICHIGAN actoo

20
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450 MC Antenna

(Continued from page 49)

db gain. Curve B shows the 6 ele-
ment Yagi pattern, which provides
10 db gain. For these two anterinas
both the E and H plane patterns are

.almost identical. When two antennas

are stacked, the radiation pattern
is compressed in the plane in which
stacking is done, while the other
plane pattern is not affected notice-
ably. For a 12 element Yagi, con-
sisting of two vertically polarized 6
element arrays spaced one wave-
length horizontally, curve C shows

20° 10° 350° 340°
340 350 0 10 20
30° o
330
330 E 30
I~ a
© 1
N 1 i
HALF [ al
POWER b=y el Z
o = ] &L
342% \\ T [ & |; : 320°
b2 40
P ©o C B‘
! >
o I
50 ! A ,' 310°
310 - ' "'E':’ D 50
0] \ o
€ ! ' 300
300 60
[ i
L t
70] o 290°
250 70
8c° 280°
280 A —4 80
90’ ; 270°
270 ) A 90
100 L 260°
260 / 100

Fig. é: Radiation patterns for various anfennis:
A, single corner reflector; B, 6-element Ya3i;
€, 12-element Yagi; D, &-f. parabolic; E, 10-ft.
paraboelic. Minor lobes not included

the H, or horizontal plane pattern,
while curve B is the E, or vertical
plane pattern. This array provides a
gain of about 12.4 db. Curve D shows
the pattern of a 6 ft. parabolic an-
tenna with 17 db gain, while curve
E is the 21.4 db gain pattern of a
10 ft. paraboliec antenna. Minor lobes
have not been plotted for purposes
of clarity. For higher gain antennas
these lobes are quite important, and
unless they are held to a minimum

(Continued on page 92)

TABLE |

‘ Gain, db
Antenna Over A/2 Dipole Cost ($)  $/db
1 corner
reflector 8.0 50 6.25
2 corner
reflectors 12.0 110 9.15
6 element
Yagi 10.0 45 4.50
12 element .
Yagi 12.4 100 8.05
4 ft.
parabolic 13.4 250 18.80
6 ft.
paraholic 17.0 375 22.00
8 ft.
parabolic 19.4 550 28.30
10 f1.
parabolic 21.4 1100 51.50
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Another Best-Choice

M-Olﬂl‘ﬂla | for You
Announces

450-470

2-Way Radio Communication Equipment
for New Public Safety, Land Transportation,
Industrial, and Citizen Bands

With

the famous

Sensicon circuit

and Permakay
selectivity sealed unit

Now you can have all the advantages of uncongested
non-interference operation up in the 450 megacycle range . . .

...for EC.C. has given you the space, and Motorola
has built for you the quality tool for best results.

: BROUGHI To FUI_I_ SUCCESS It is now released for sale to you after more than 2 years

of rigorous testing and service in the field.

BY : Here, once again, Motorola has put your best
long-term value ahead of everything. It will save you

up to 25% in maintenance alone.

This completely new design has the same
guaranteed, obsolescence-free features that make
Motorola equipment all-ways your best buy!

otorol

—the one others always try to copy

PLEASE DISPATCH LITERATURE AND HAVE YOUR ENGINEERS CONTACT.

Motorola, Inc.

c°mmu“icuﬁ°ns & (N I ) e e
Electronics Division (COMPEANY) .. oo e
4545 AUQUS'I‘O Blvd, AAArESS. eeeeaeaeans
i .
Ch cage 5]’ Y e State. ..
TELE-TECH * July 1952 . 21
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Rudio cmd TV =

A.{DR-330 Cquﬁowi { R:bbun an:l

- Dynamic} 40-15, BOO CPS5:

: ~(at front, dend at rear) plus or
i mi;’ms 25db.

E ﬂ—33 D'}'nnmtc Omm—ﬁzrel:iiunol. i
46-15_JDQO CPS5., plus or minus
2.5 db., impedaonce 30—50 nm:! i
250 u!mu. e -

; C D- 33 Dynam:c Omni-Duechonul g
Antihalation Finish. Same -
specifications as D-33 with per=
'*manem qullhuinﬂnn ﬁmih {AH]

Uso—asono CPS5., plus or minus 2.5
db., 0 6sgree ungie of uccaptun:e
ance. ghﬂu, pulput fswl

- Exclusive hmencun deﬁignad wmd
screen shown, eﬂiqenf in wind

yelocities to 35 m.p.h., does not .
_effect senstiw:iy or pnﬂern. f g
. Wind screen ovailable extra,
fits Modeli Da‘iz and U-33 ihown. ,

- ;Saund Recordmg o
ﬁnd Puhllc Address

_::-: E DR—332 Curdimd 0 R'bbtm and

‘Dytwmlc} 50-8,000 C.P.S, {at front,
dead at rear} plus or minus 5 .0 db

‘ i E D-22 Dynamlt Omm-Dlrachonul
50..3000 C.P.S., plus or minus_ o
50 db. High. osmpui ievel minus =

370 SOUTH FAIR OAKS AVENUE, PASADENA 1, CALIEORNIA.
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the gain may be substantially re-
duced, even though the shape of the
main beam is as narrow as it should

be.

Cost Analysis

An attempt has been made to
analyze the economies of several
types of antennas, and the results
are shown in Tables I and II. Table
I tabulates gain in db, approximate
cost, and “dollars per db” for the
several antennas discussed above.
The costs of the various antennas

TABLE NI
$/Watt
Power Gain for 1 Watit
Antenna  Over A/2 Dipole Xmtr, Output
1 corner
veflector 6.3 7.94
2 corner
reflectors 15.8 6.95
6 element
Yagi 10 4.50
12 element N
Yagi 17.4 5.75
4 ft.
parabolic 21.9 11.40
6 ft.
parabolic 50 7.50
8 ft.
parabolic 87 6.32
10 ft. .
parabolic 138 7.96

are approximate, and in some cases
are based on very tentative produc-

" tion designs. Such variables as type

of mounting and adapters for various
kinds of coaxial cable can make
appreciable changes in the values
shown. However, they do point to
some general conclusions.

Tt is apparent that the Yagi type
of antenna has a small advantage
over the corner reflector, both in
unit price and on the “dollars per
db” basis. The cost per db increases
considerably for gains in the para-
bolic antenna class.

Another Basis of Comparison

To provide another basis of com-
parison, Table II shows cost per
watt of effective radiated power in
the direction of maximum radiation,
assuming one watt of r-f transmitter
output and neglecting transmission
line losses. On this basis, the para-
bolic antennas compare much more
favorably with the lower gain an-
tennas. Again, the Yagi provides the
lowest cost on a unit gain basis.

Cost, of course, is not necessarily
the only consideration in choosing
an antenna. Both the mechanical
and electrical characteristics must
be considered along with the eco-
nomic aspects.
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.o . We'll take

Good ideas for electronic circuitry sometimes run afoul
of connector problems. Maybe existing connector units -
won’t hold air pressure gradients, won’t stand the heat, bl e

aren’t rugged enough for the job. Or maybe it’s a ques- tir?:'::::f’i:'e'n:::’:"°" for j?:Pi:g;";eLi‘:;O:i{ded'
tion of altitude, or under-water application. But if you

can sketch the circuit, we’ll take it from there. We’ve
engineered so many special connectors, solved so many
“impossible” problems, that whatever the requirements .

are, we can usually provide the answer. Flexible conduit and ig- Aerc-Seal vibration-
nition assemblies, proof hose clamps.

WERITE TQDRAY for specific information, or send us your

sketches. We'll forward recommendations promptly,

BREEZE
Special CONNECTORS

BREEZE CORPORATIONS, INC.
41 South Sixith Street Newark, New Jersey

Removable pins in Breeze connectors speed solder-
ing, save time, trouble, Pins snap back info block.

TELE-TECH * July 1952 ' 93
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@ @
Right Again
in 19527 RADIO STATISTICS PREPARED
n . CALDWELL-CLEMENTS TV-
| SIX MONTHS IN ADVANCE OF
OFFICIAL TABULATIONS PROVE

UNCANNILY ACCURATE

Estimates prepared November, 1951
| as published in January. 1952 issue of
RADIO & TELEVISION RETAILING

515‘.000'000
anft

i - Talewt Total
$715.000.000

Caldwell-Clements staff-prepared
TV-Radio-Electronic Statistics
are “‘the best in the business”

- Official FCC releas
April, 1952 confirming accur
of Caldwell-Clements data

$700000,000

Statistical data and information on the radio-TV-elecironic
industries, as published in RADIO & TELEVISION RETAILING
and TELE-TECH, are regularly reprinted by such standard
reference sources as the Encyclopedia Britannica, World
‘Almanac, Information Please Almanac and many others.

Caldwell-Clements, Inc.
480 Lexington Avenue, New York 17, N.Y.
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PRODUCTION TEST

{Continued from page 84)
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Fig. 12: Antenna and RC probe combines two circvits with coaxial switch for signal injection

standing waves do exist along the
spliced line. These are comparatively
small and are easily accounted for
by adjusting the setting of poten-
tiometer R-3 in Fig. 7.

The test benches themselves have
many novel features peculiar to a
mass production organization. In
many benches there are more than
cight separate signals. Originally,
vach separate signal termination box
was equipped with its own cable ex-
tension and probe. This was found to
be uneconomical, both with regard
to time lost in test and with regard
to breakage and maintenance. A
coaxial switch was inserted in the
test bench with one single output
probe. The probe, shown in Fig. 12,
was made universal to accommodate
all signals. This system has proven
itself to be quite economical, both in
time and standardization for main-
tenance. It is a combination of the
two circuits necessary for overall
signal injection.

Receiver Termination

Signals that are fed into the re-
ceiver through the antenna jack are
terminated in the receiver and re-
quire merely a feed-through circuit.
Signals that are injected into the re-
ceiver proper must be terminated in
75 ohms, With the time-saving com-
bination probe, flicking the switch
will transform the probe to condi-
tions that will satisfy both require-
‘ments. The 0.01 uf capacitor is in-
serted to allow signal injection to
points of high de¢ potential.

Other devices on the test bench
which have been found to be expe-
dient include:

(a) A special CRT rigidly

mounted to observe received

. test pattern;

(b) A wideband amplifier to ob-
serve waveshape of a 100 xc
square wave on DuMont 304H
oscilloscopes;

{c¢) Special scope probes and wir-
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ing to allow for a minimum of
effort on the part of the oper-

ator in testing receivers.
It must be pcinted out that the ul-
timate intention of the entire system
is to simplify and speed up the test

operation without in any way intro-
ducing any effects which might de-
crease the intensity of test. By elimi-
nating or reducing to a simple
routine any operations which are not
direct test operations, the efficiency
of test is improved. By so doing also,
a less technically qualified person
may be trained to perform tests
which would otherwise demand the
services of a good technician.

It is obvious that this system is
not very flexible. Once such an ex-
pensive installation has been com-
pleted, there can be no major devia-
tions. However, its advantages with
regard to mass production and uni-
formity of product have been proven
time and again in practice. More-
over, this is by no means the ulti-
mate in signal distribution. Im-
proved methods are constantly being
adopted, evolution on a gradual scale
continues, all with the ultimate goal
of a “GO-NO-GO” test operation.

TRANSFER STANDARD

(Continued from page 50)

are thermal converters, often called
thermocouples or thermoelements.
Each thermal converter consists of a
conductor, heated by the ac to be
measured, and a thermocouple, one
junction of which is thermally con-
nected to the heater. They provide
the basis for a simple instrument
which responds equally well to de
and ac at audio frequencies as well
as r-f. Investigations have shown
that certain selected and tested com-
mercially available thermal convert-
ers can be used for transfer work
to an accuracy of 0.019, at currents
from 1 ma to 50 amperes over the
range of 20 to 20,000 crs. Based on
studies by F. L. Hermach of NBS,
two forms of multirange voltmeter
elements with ranges from 0.2 to 750
v., consisting of commercially ob-
tainable resistors in series with the
heater of a selected thermoelement,
have been constructed.

In standardizing electrical instru-
ments, these transfer standards are
used for two distinet types of tests:
one for instruments which respond
to dc as well as ac; the other for
those which cannot be used with ac-
curacy on de. Instruments of the
first type are generally given a
transfer test which directly deter~
mines their ac-dec differences. The
instrument under test and the
standard are connected to “see” the
same electrical quantity succes-
sively on ac and dc. In each case the
current is adjusted to.produce the
same deflection in the test instru-
ment, and the response of the stand-
ard is observed. From these obser-
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vations the ac-dc differences of the
test instrument are computed. These
differences are relatively perma-
nent, and their measurement need
not ordinarily be repeated. Thus,

. when combined with a dc test, this

procedure gives more information
than would an ac test alone.

Insirumenits Connecied

In the ac test, the standard and
test instruments are connected to-
gether on alternating current, and
the current is adjusted for the re-
quired response of the test instru-
ment. The response of the standard
is observed, and the standard is
then switched to direct current,
which is adjusted to give the same
response. The value of the direct
current or voltage required to give
this response is then measured
with a potentiometer and accessory
apparatus.

The results obtained at NBS show
that, when properly used; -certain
thermal converters are capable of a
transfer accuracy approaching that
of the best electrodynamic and elec-
trostatic instruments and are useful
over wide frequency, current, and
voltage ranges. For laboratories that
may wish to set up similar equip-
ment, the sets of tested thermal
converters at NBS make possible di-
rect determination of the transfer
performance of other converters to
high accuracy. At present, compari-
son with the Bureau’s converters is
recommended if accuracies better
than about 0.19, are desired.
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EIIIIIII

=RADIO

VACUUM ELECTRONIC COMPONENTS

MINIATURIZATION
of

VARIABLE CAPACITORS

Jennings Vacuum Capacitors are revolutionary,

They combine small physical size with high KVA.

J ENN I NGS first miniaturized the function

of variable capacity by bring-
ing out its vacuum variables.

NOW, jennines is min-

iaturizing its own vacuum ca-

pacitors in order to reduce the
space required in modern high
frequency radio and television
transmitters.

Relative proportions of an
air variable and three
Jennings Vacuum Capacitors

Literature mailed on request

Type UC
50-250 mntfd.
20 KY
< Type UCS
7-250 mmfd.
15 KY

TYPICAL

AIR VARIABLE

. CAPACITOR
15250 mmfd., 10 K

. JENNINGS RADIO MANUFACTURING CO. - 970 McLAUGHLIN AVE. - P.0. BOX 1278 + SAN JOSE 8, CAL.

96

Type UCSL

4-250 mmfd,

SKY
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CBS TV Studios

(Continued from page 54)

the tube bank which contains a
switching and dimming unit for each
circuit. The versatile preset panel
permits the operator to set up con-
trol 10 light cues ahead of the per-
formance. Proportional light intens-
ity dimming, no minimum capacity
loading, automatic variable speed
fader, and 62,500 possible circuit
combinations are the prime features
of the $500,000 lighting system. The
capacity of the C-I system is 450
kw in non-audience studios and
300 kw in audience studio.

Power Services

Three electrical power services are
planned for TV City. First, there is
the studio lighting service; second
technical equipment and general
lights; and third, a power company

| emergency supply. Also, an auto-

matic starting and switching system,
including a 100 kw diesel driven
generator, picks up certain portion_
of the load to keep the station on the
air if the other sources should fail.
An interesting feature of the power
system is the fact that the high volt-
age line (4800 v. 3-phase) is brought
directly into and distributed through
the building to reduce the high
copper losses which heavy load, low
voltage operation would incur. One
750 kva power transformer distrib-
utes the low voltage for each studio,
and these units are housed in vaults
in pairs. The initially connected load
capacity is 5,500 kw. The breakdown
on power distribution is 4,000 kw
for stage lighting and air condition-
ing, 500 kw for technical facilities,

Fig. 8: Lighting control console and preset panel
handles 450 kw in non-audience studios

and 1,000 kw for utilities and general
services.

The second floor of the area
between studios contains rehearsal
halls and the second and third floors
of the service building house offices,
conference rooms and smaller shops.

(Continued on page 98)
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The BUSS Fuses you buy today are the
result of the production of millions upon millions
of BUSS Fuses during the past 37 years. These
years of specializing have taught BUSS engineers
how to make fuses of unquestioned high quality —
and still maintain a competitive price.

To make sure that a BUSS Fuse will
always operate properly under service con-
ditions . . . each and every BUSS Fuse is
tested in a highly sensitive electronic device that
records: — the fuse has the right capacity, is
properly constructed and right in all physical

gxg | BUSS offers a complete line of ?‘;g‘ g \ dimension

ik ’” - - + . - i .%f

e fuses for Radie * Television b : ; .

;Q,ﬁ: Controls * Avionics * Radar * ‘ Behind the established reputation of BUSS Fuses
~ Instruments * PLUS a com- is the world’s largest fuse research laboratory

g “g panion line of fuse clips, fuse
=

y ) i + .
ca .
D e e T s, and the world’s largest fuse production capacity

If you have a special problem con-
cerning electrical protection, let out
engineers help you select or design the
right fuse, or fuse mounting, to meet
your needs. Our staff of engineers
and laboratory are at your service.

N BUSSMANN MFG. CO.

5_?;‘ §§§ University at Jefferson St Louis 7, Mo.
- Division of McGtaw Electric Company

BUSSMANN Mfg. Co. (Division of McGraw Electric Co.)
University at Jefferson, St. Louis 7, Mo.

Please send me bulletin SFB containing complete facts on
BUSS small dimension fuses and fuse holders,

Name

Title

Company

Address

City & Zone Stale TT-752

97

TELE-TECH °* July 1952

www americanradiohistorv com


www.americanradiohistory.com

On the fourth floor level, a micro-
wave ingtallation (Fig. 9) enables
reception of remote originations re-
layed from the KNXT site on Mt

Wilson for integration with studio
TESTING INSPECTION material in the TV City plant. For
| 7 ‘ F | | originations taking place near TV
: i | City, rotatable microwave receivers
& DEVELOPMENT SERVICES can be installed on top of the fourth
. . \ . floor enclosure shown in Fig. 2 at
the upper left. Transmission of sig-
) IN nals from master control to the Mt.
| Wilson transmitter, as in the case of
TELEVISION RADIO other feeds off premises, will nor-
4 4 mally utilize Telephone Co. facilities.
However, in an emergency, the
& ELECTRONICS microwave enclosure can be used to
house a link to Mt. Wilson on either
2000 or 7000 mc channels.
Atop Mt. Wilson is the KNXT
channel 2 antenna which radiates
25 kw video erp from its perch
2838 ft. above average terrain. Two
5-kw air cooled transmitters are
used alternately. This VHF system,

he Testing Company has done a considerable amount including three and two-bay an-
. . ) - tenna, is similar to the Empire State
of work in electronics. We have built a Staff of Specialized installation in New York City.

Electronic engineers, and assembled the equipment they
L. L. . Future Installations
need to do their job. We invite electronics firms to consult

with us regarding any of the following types of testing: deﬂ;‘; :sgecréigfreucfig‘ffeihénwte};i

Coast TV center may serve as an

ualification testing against military:specifications. excellent guide for planning the
Q & a8 yesp large TV installation CBS intends to
Specification testing in accordance with RTMA and make in their recently acquired

other standards.

Environmental testing.

Testing of shipping containers for adequacy of pro-
tection against damage in transit.

Design and Development of Special Electronic Devices.

Facilities for Fundamental and Applied Research in
Radiocisotopes Applications.

Consultations on Radioisotopes Applications.

Inspection and grading of entire lots of mica and

quartz-in all forms. Fig. 9: Microwave system used for nearby remote
) pickups and emergency relay to fransmitier

LW WA WA W N W WA

We would like to get together and discuss your testing structure at 10th Ave. and 56th St.
. . . . in New York City. Formerly oc-

problems and possibly point the way to a solution. Write cupied by Sheffield Farms Co., this
for informative booklet “Testing and Research in Modern depot and office building contains
s 405,000 sq. ft. of floor space and is
Industry. considered highly adaptable to TV.

CBS-TV City is a forward step in
the long-range planning of well or-

ganized TV studio facilities—an or-

u N ITE D STATES dered planning that has not always
been attainable during the pheno-
menally rapid rise of TV broadcast-

TE STI NG COM PANY’ INc. ing. It is anticipated that this care-

fully integrated plant will make

1960 Park Avenue, Hoboken, N. J. possible a major advance in TV pro-

gram production efficiency and that

BOSTON » CHICAGO » NEW YORK « PHILADELPHIA » DENVER it will serve as a nucleus for
PROVIDENCE + LOS ANGELES + MEMPHIS » DALLAS straightforward expansion to meet

Memnber of American Council of Commercial Laboratories Changlng requlrements.
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Frequencies up to 1,000 Mc...
with Stability of One Part per Million!

The &> Type 1213-A Uit Crystal Oscillator

For amateur and low-budget laboratory
use, the new G-R Type 1213-A Unit Crystal
Oscillator fills a long-felt need. It supplies
accurate 10 ke, 100 ke and 1 Me signals and
their harmonics. Frequencies as high as 1,000
Mec are available with stability of .0001%.
The crystal frequency can be adjusted at any
time to agree with WWV’s standard-frequency
transmissions.

Type 1213-A Unit Crystal Oscillator (without Power Supply) $130

An extensive line of unit fixed and variable power
supplies, amplifiers, oscillators and other low-cost
precision amateur and laboratory measuring
instruments are available. They are easily inter-

the unit cabinets.

Unit-Type

S : L &% 5 & 4
When the 1 Mc output 15 used to
standardize the oscillator against
WWYV, it s only necessary to hang g
8 to 12 inches of wire on the °sclllq'|'or
oscillator output terminal. Zero- |

beat with WWV will be readily
secured by recewver within 10 feet
of the oscillator.

Crystal

s Crystal oscillator and good communications receiver
permit frequency measurements to an accuracy of 00029,
or better up to 15 Mec. Limating factor is precision of receiver
calibration

s Usable 1 Mc harmonics extend up to 1,000 Mc, covering
new U-H-F TV channels

Y 100 kc harmonics to 250 Mc, covering V-H-F TV

Y 10 ke harmonics to 30 Mc and higher

Yy With a mixer rectifier, oscillator can be used as a 1 Mc
marker generator to about 250 Mc

* Crystal is a plated, wire-mounted, hermetically-sealed
unit with low-temperature coefficient of frequency. If adjusted
to WWV, stability of approximately 1 part per million can
be obtatned for a number of hours, providing room temper-
ature 1s relatively constant

connected through plug-in terminals mounted on G P % S1x o 12 wolts output on all three frequencies
@

Fill in Coupon for Complete Information

GENERAL RADIO Company e

275 Massachusetts Avenuve, Cambridge 39, Massachusetts

90 West St. NEW YORK 6 920 S. Michigan Ave. CHICAGO 5
1000 N. Seward St. LOS ANGELES 38

TELE-TECH * July 1952

Please send me complete information on the G-R Type 1213-A
Unit Crystal Oscillator and on the complete line of G-R
unit-type instruments.

550

Street

City Zone State

99
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TARZIAN TUNER. Model TT-7

The Model TT-7 features 12 VHF channels plus 1 or 2 UHF inputs with
appropriate UHF power switching built in. Available for 41 me. IF systems.
(Can be supplied for 21 mc. IF systems.)

"SPECIFICATIONS:

RF AMPLIFIER: 6BQ7
OSC. MIXER: 6X8
POWER SUPPLY: 135 volts at 10 ma.

250 volts at 14 ma.
6.3 volts at 0.85 amps.
GAIN: Into a 5 mc. 6 db A\ f IF grid—
High channels 23 db min.
Low channels 26 db min.
NOISE FACTOR: As measured into a 3.0 to -
3.5mc. A fIF—
9.5 db max. for high channels
8.0 db max. for low channels

IMAGE REJECTION: 40 db min. high channels
46 db min. low channels

iF REJECTION: 50 db min.*

RF BALANCE: 20 db min.

VERNIER RANGE: Plus or minus 1 mc. min.

Plus or minus 2 me¢, max.

* Except channels 2-3 and 4 of 41 me. tuners.

*In the UHF position, the tuner is changed to an amplifier for the UHF I.F.
Power is applied to the UHF tuner which may be either a FULL-RANGE
CONTINUOUS TUNER or a single channel UHF tuner.' in either case, a
separate UHF antenna input is provided.

'SARKES TARZIAN, Inc.

Tuner Division
Bloomington, Indiana
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Noise-Free Cable

(Continued from page 50)
an insulated central conductor. This
cable was found to be quite noisy
and was not materially improved by
applying the graphite suspension.

Analysis of these results, in com-
bination with other reported data on
cable noise, led to the formulation of
a theory which describes completely
the mechanism of noise generation
in instrument cables. According to
this theory, the noise signals are due
to currents set up in the cable when
static charges are separated at the
surfaces of the dielectric. Whenever
a metal makes intermittent contact
with a solid dielectric, a separation
of electrical charges takes place. A
portion of this charge is redistri-
buted by flowing through the ter-
minal impedance of the cable, so
that it ultimately appears on the
central conductor. To free the cable
of these unwanted signals, it is only
necessary that the inside and out-
side surfaces of the dielectric be en-
tirely covered by a well bonded con-
ductive coating.

One method for making “noise-
free” cable which appears to have
commercial possibilities consists in
extruding concentric layers of con-
ductive rubber, nonconductive di-
electric, and more conductive rub-
ber over each metallic conductor, -
preferably stranded for flexibility.

Short Lengths Made

Until  noise-free  cable  be-
comes commercially available, short
lengths—up to six feet—can be made
by laboratory workers by combining
parts of three different kinds of ca-

~ble that are easily obtained. Lamp

cord composed of stranded copper
conductors between 0.006 and 0.007
in. diameter can be used to make the
central conductor. The shield can be
obtained from microphone or pho-
nograph pick-up cable about 0.07
in. outer diameter, and for the di-
electrie, “push-back,” hook-up wire
with an AWG No. 20 conductor can
be used. This wire should have a
thin, rubber-like or impermeable
plastic insulation and a solid con-
ductor.

The hook-up wire is first
stretched slightly, the outer surface
of the insulation of the wire, except
for about 1 in. on each end, coated
with a conductive paint, and allowed
to dry. Meanwhile, the shield is
stripped from the microphone pick-
up cable in such a way as to in-
crease the inside diameter of the
shield. This may be accomplished by
pushing the shield toward the center
of the cable and slipping it off after
it has been compressed in length and

TELE-TECH * July 1952
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correspondingly  expanded. This
shield may be slipped loosely over
the hook-up wire. Five or six of the
strands should be pulled out of the
lamp cord and tightly twisted.

To make use of the insulation
from the hookup wire, the central
conductor must first be removed.
After about 14 in. of the dielectric
has been stripped from each end of
the painted length of hook-up wire,
the bare wire is held with the vise
and pliers, stretched about 10% of
its length without stretching the in-
sulation, and then pulled out of the
insulation.

The next step is to apply the con-
ductive paint to the inner surface of
the insulation. First, a piece of trans-
parent plastic tubing is taped to the
outside of the dielectric tube about
V4 in. from one end. The plastic tub-

AIR GAPS FOR
FLEXIBILITY
INSIDE (OPTIONAL)
STRANDED
CONDUCTOR DIELECTRIC

INSULATOR

CONDUCTIVE

QUTSID
BRAIDEEE) COATINGS
CONDUCTOR BONDED TO

DIELECTRIC

Cross-section of noise-free coaxial cable

ing is connected to a vacuum line,
and the other end of the insulation
dipped in the conductive paint.
When the paint appears in the plas-
tic tube, the hollow dielectric is
blown out enough to leave an open-
ing for the inside conductor. After
the painted conductor has dried, the
stranded lamp-cord wire is pushed
through the painted insulation, and
the shielding is stretched over the
entire length of the cable.

For the conductive paint, conduc-
tive suspensions in a vehicle de-
signed to bond firmly to the cable
dielectric have been found most
suitable. If commercial paint is not
sufficiently flexible, a mixture of
three parts by weight of finely di-
vided (18 to 25 millimicrons) carbon
black, 10 parts of flexible adhesive,
and 60 parts of methyl ethyl ketone
solvent may be used.

TELE-TECH ¢ July 1952
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' -".éi\yh_eyg' space is

limited,

T

NF10270 _
Metallized pa-
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~ for high capac-

_ity, low voltage
applications.

.

There’s a standard
C-D QUIETONE filter for
practically every known application, engineered by the largest
filter laboratory in the world. If your problem is a brand
new one, our filter engineers will be glad to collaborate
with you! Write Dept. 572, for full information.
Cornell-Dubilier Electric Corp., South Plainfield, N. J.

ONSISTENTLY

ORNELL-DUBILIER
CAPACITORS

PLANTS IN SOUTH PLAINFIELD, N, J.: NEW BEDFORD. WORCESTER, AND
CAMBRIDGE., MASS.; PROVIDENCE, R. 1.: INDIANAPOLIS, IND.: FUQUAY
SPRINGS, N. G.; AND SUBSIDIARY, THE RADIART CORP.. CLEVELAND. ORID

1910-1952

@

SUBSIDIARY
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6’6’/&'/&3’ IN RADIO, T-V,
AND ELECTRONIC COMPONENTS

A—R. F. Filter unit {special military
application)

B—I. F. Transformer

C—Horizontal width coil

D—Video peaking coil

E—Flyback transformer conventional type

F—Flyback Transformer high efficiency
auto-transformer

G—Patented high voltage corona free
tube socket assembly

H—Patented feed-thru interlock assembly

[—Exclusive design duo decal sector
assembly

J—Duo-decal assembly for electro-static tube
K—Special wiring harness (ARC-27}

RAYPAR also manufactures all sorts of I. F. and R. F.
windings, such as antenna coils, oscillator coils, R. F. chokes,
flyback transformers, width coils, linearity coils, video peak-
ing coils, filter assemblies, and special purpose R. F. coils
of any type or construction. |

Our special products division handles all government
contracts such as chassis assemblies, cable harnesses, ter-
minal boards, and special purpose test equipment.

o E——

RAYPAR _| neorforatod

7800 WEST ADDISON STREET

CHICAGO 34 , ILLINOIS
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Transistors
(Continued from page 38)

input resistance may be negative in
this Region II. When the internal
node voltage has fallen to a value
near that of the collector terminal
the “valley point” has been reached.
At this point, the emitted hole cur-
rent has reduced the collector im-
pedance to a minimum value be-
vond which a is essentially zero; the
transistor is said to be saturated.
From this point on the input imped-
ance again becomes positive and is
determined almost entirely by the
base and emitter impedances. By
terminating the emitter-ground ter-
minals in various ways with re-
sistor-capacitor-bias combinations,
such a network can be made to per-
form monostable, astable or bistable

Fig. 6: M1752 developmental junction type unit

functions. Under such conditions,
the emitter current and correspond-
ingly the collector current switch
back and forth between cutoff and
saturation values. '

Table II gives the characteristic
specifications which must be met by
the M1689 bead transistor now un-
der development for computing and
switching applications. Interchange-
ability in various pulse circuits is
good, overall behavior being repro-
ducible within about 2 db.

Reliabilily

Assuming an exponential survival
law, 4000-hour tests on Type A
units indicated a 10,000-hour half-
life (3 db drop in Class A gain) in
Sept. 1949. With improved materi-
als and processes, present Type A
transistors indicate a half-life in ex-
cess of 70,000 hours.

Like other semiconductor devices,
transistors are intrinsically more
sensitive to temperature variations
than vacuum tubes. Strongly affect-
ing linearity, the collector imped-
ance for Type A, r., had an equiva-
lent temperature coefficient of
-19,/°C in 1949. Today it is one-
quarter of that amount. With simi-
lar advancements for other point-
contact types, reliable operation is
expected up to 70°C in most ap-
plications, and perhaps as high as
80°C in others. Preliminary find-
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ings for junction transistors indi-
cate smaller variations in the small
signal parameters such as r. and
alpha, but greater changes in dc. In
particular, the collector current at
zero emitter current may vary

10%/°C. Although significant im-

provements have been made, con-
siderable study of temperature de-
pendence ‘is in order before this
limitation can be overcome.

Mechanical ruggedness in current
point-contact types is illustrated by
20,000 g shock tests which did not
change the electrical characteristics.
Vibration tests of point-contact and
junction transistors over the range
20 to 5000 cpg at 100 g also had no
effect.

Miniaturization

The space advantages of transis-
tors become immediately apparent
when compared with tubes. For ex-
ample, the following volumes, in cu.
in., show the space needed for vari-
ous devices; miniature tube, 1;
subminiature tube, ¥%; Type A car-
tridge, 1/50; MI1752 junction bead,
1/500 or smaller; M1689 point-con-
tact bead, 1/2,000. For further sub-
stantial size reductions in equip-
ment, the next move must comprise
the passive components. Lower
voltages, reduced power drain and
corresponding operating tempera-
tures should make this possible.

During the past two years, point-
contact collector voltages have been

a5 .
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Fig. 7: M1752 tamily of static characteristics

reduced from 30 v. for Type A to
2-6 v. for the MI1768 and M1734.
The junction M1752 provides useful
gains for collector voltages as low as
(Continued on page 104)
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. need of the Electronics Industry for a sturdy,
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= S e

nd extremely compast connector
e i o

ffﬂg&-gﬁfeﬁ‘ﬁﬁ miniaturized equipment of all

kinds. These may be mounted as (1) rack

and pane! (2) box (3) wall, or (4) cord con-

nectors. Junction shells with integral clamps

protect the terminal ends of the connector

when used as cord or wall mounted units,

Contacts are of the quality you expect to

find in any Cannon Plug. Machined from

copper base alloy, gold plated, they accom-
modate #20 or #22 AWG stranded wire. Rated

Y

Minimum flashover, 1000 volts rm@:@%@@g}
tective steel shells provide an integral m&lr‘giz \%\;
ing flange. The *‘keystone’* shape of the

shells gives positive polarization with friction

type engagement.
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CANNON
ELECTRIC
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SINCE 1915. Factories in Los Angeles, Toronto, New Haven,

Benton Harbor. Representatives in principal cities. Address

inquiries to Cannon Electric Company, Dept. G-201, P.O.

Box 75, Lincoln Heights Station, Los Angeles 31, California.
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Accessibility
UNLIMITED...

.» GRANT
ELECTRONIC EQUIPMENT

SLIDES

Photo shows Raydist navigation, tracking and surveying system master station
where components are installed ‘in vertical position, using Grant Slides at top and
bottom of rack. Developed by Hastings Instrument Co., Inc., Hampton, Va.

Grant No. 363 Slide applicable where unit is desired
to slide fully out of chassis and tilt for servicing of
parts otherwise inaccessible. Capacity: 100lbs./pair.
. Telescoping, 3 section slide with ball bearing action.

Aluminum with steel ball spacers.

There is a Grant Slide to meet every requirement. ..
whether to tilt a unit a total of 180 degrees, lock unit
in closed, open or pivoted position or
meet load requirements from 25 to

2,000 Ibs. — call vpon, depend upon —

Grant, the foremost name in Sliding

Devices!

Write Electronic Design Division for Complete Cutalogue

GRANT PULLEY & H'DW'E. CO.

31-93 Whitestone Parkway, Flushing, L. L
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0.2 v. Under these same conditions,
minimum collector power may be 2
mw for point-contact and 10 uw for
junction types. Efficiencies for Class
A operation for point-contact and
junction have been raised to 35%
and 499 (out of a possible 50%),
respectively. Class B and C effi-
ciencies are correspondingly close to
their theoretical limiting values.

Performance

Exact performance specifications
depend on the intended applications.
However, by comparing in Table
III the salient characteristics of sev-
eral recent types with the Type A
as of Sept. 1949, the progress in
performance improvement may be
appreciated. The noise figures,
greatly improved since 1949, are
specified at 1000 ces. It should be
remembered that these figures vary
inversely with frequency at the rate
of about 11 db per decade change in
frequency.

The M1734 point-contact unit
showed a gain of 18-24 db/stage
and bandwidth of several mc in a 24
Mc i-f amplifier constructed in the
laboratory. However, more work
must be done to reduce its feedback
resistance. As a pulse generator and
amplifier, the M1734 requires only
6-8 v. and 12-20 mw for the collector
to handle 0.5usec. pulses of 5 v. am-
plitude and 0.0lusec. rise time.

New junction phototransistors
represent a marked advance over
the earlier point-contact types, even
though their gquantum efficiencies
are lower than the point-contact
units. Their light/dark current ra-

Te = 250 OHMS
Th =250 OHMS
T = 20,000 OHMS

q *2

Fig. 8: Equivalent circuit of Type A unit and
average element values affecting linearity

tios have been raised 10-100 times,
making possible much greater out-
put voltages for the same light flux.

Fig. 10 shows a group of circuit
packages produced for the Signal
Corps for pulse code data transmis-
sion systems. Although shown em-
bedded in clear plastic, the final
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packages will probably be loaded
with silica to increase the plastic’s
strength and thermal conductivity.
To the left in the photograph on
the cover is-shown a small transistor
audio oscillator having a single
M1752 transistor, a transformer and
one capacitor. It was found that
stable oscillations could be main-
tained down to collector supply
voltages as low as 55 mv and collec-
tor current as low as 1.5 pa for a
total drain of 0.09 uw.
With respect to
and interchangeability,

reproducibility
transistors

e :
le
REGION T REGION II REGION T
(CUTOFF) 4 (acTivE} {SATURATION)

(Vep, Lol

Fig. 9: Emitter-ground negative resistance cir-
cvit and characieristic with base resistance

now under development appear to
be the equal of commercial vacuum
tubes.

With regard to reliability, transis-
tors apparently have longer life and
greater mechanical ruggedness to
withstand shock and vibration than
most vacuum tubes. With regard to
temperature effects, transistors are
inferior to tubes and present upper
limits of operation are 70-80°C for
most applications. This restriction
is often reduced in importance by
the low power consumption which
results in low equinment self-heat-
ing. This, however, is the outstand-
ing reliability defect of transistors.

Power Supply Requirements

With regard to miniaturization of
space and power supply require-
ments, the comparison figures are
so great as to speak for themselves.
Operation with a few milliwatts is
always feasible and in some cases
operation at a few microwatts is also
possible.

With regard to performance
range, it is believed that the above
results imply the following tentative
conclusions:

In pulse systems (up to 1-2

(Continued on page 106)
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Brain power,
experience,
superb facilities

all in one package at

GRAY

® Television @ Precise electro-mechanisms

® Video and display systems @® Aeronautic conirol devices

@ Avudio and communications @ Data transmission and recording

@ Teleprinter techniques @ Facsimile

In each of the defense-important fields listed here, the Gray
organization has recently solved important problems. These
facilities are available to prime contractors and to the military
services as our contribution to the national effort in furtherance
of communications, engineering or eleciro-mechanical designing.
A booklettelling more of the Gray story will be sent for the asking.

® Please write for Bulletin RB-10
describing the above equipment

AND DEVELOPMENT CO., INC., 598 HILLIARD ST., MANCHESTER, CONN.
Division of The GRAY MANUFACTURING COMPANY
Originaters of the Gray Telephone Pay Station and the Gray Audegraph
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GYROS

Designed, Developed, and
Produced by

ECL/IPSE-PIONEER

@ Eclipse-Pioneer, one of the world’s largest producers of Gyros,
has developed a series of direct reading and remote transmitting
Gyros for radar stabilization, navigation, remote compass, auto-
matic pilot, and other similar airborne applications.

Typical of these Gyros is the type 14104, a two axis, gravity erected Vertical
Gyro Transmitter designed for use as a remote vertical reference where vertical
stabilization is required. The instrument is essentially an electrically driven,
vertical-seeking gyro with separate Autosyn* transmitter pick-offs on the
pitch and bank axes. Sealed in an aluminum case, protection against environ-
mental conditions is accomplished by means of a double “O” ring labyrinth
air tight seal. Signals are brought out on sealed headers (terminal panels)
and caging and uncaging is obtained thru D.C. solenoids. Provisions are in-
corporated within the case to reduce bank error encountered in turns. A

means of sensing turns is required in order to employ this feature.

Lo0K FOR THE PIONEER MARK OF QUALITY
REG. U. 5, PAT. OFF,

*REG. TRADE MARK OF BENDIX AVIATION CORPORATION

Specifications for Eclipse-Pioneer Gyro Type 14104
Dimensions: 6% diam., 63 high « Weight: 614 Ihs.
Operational [imits: 360° in roll and piteh with controlled tumbling of the pitch axis at near 90°,

Erection davice: A gravity sensitive ercction system maintains the gyro in a wertical position to
within #=%° of vertical.

Caging: From any position at full rotor speed in less than 45 scconds.

Power Requirements

Gyro rotor: 115 volts, 400 eycle, 3 phase, 25 VA « Gyro caging: 28 volts DC, 5 amperes.
Gyro turn error compensation: 115 volts, 400 eycle, Single phase 40 MA.

Pickoff excitation: 26 volts, 400 cycle, Single phase, 0.3¢ watts each.

Bunk and Pitch Pickoff Information
input voltage: (Nominal rotor excitation): 26 volts, 400 cycle, Single phase.
Stator output—max. (line to line) : 11.8 volts,

Sensitivity: 220 millivolts x degree sine of
displacement angle.

Null voltage—max.: 70 millivolts,
Phase shift (rofor to stator): ¢4°

Input current: 50 milliamperes.

Input impedance (stator open): 139  J510 ohms,
Stator resistance—DC (line to line): 34 ohms,
Rotor resistance—DC: 48 ohms.

For detailed information, write to Dept. B

ECLIPSE-PIONEER DIVISION of W
’ TETERBORO, NEW JERSEY AVIATION CORPORATION
Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y.
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MC repetition rates) transistors
should he considered seriously in
comparison to tubes, since they
provide essentially equal func-
tional performance and have
marked superiority in miniature
space and power.

In transmission at low frequen-
cies (<1 Mmc) essentially the same
conclusions are indicated, prima-
rily because of junction transistors.
In the range from 1-100 mc tubes
are currently superior in every
functional performance figure, ex-
cept perhaps noise and bandwidth.

Fig. 10: Miniature circuit packages in plastic

Thus, it might be assumed that,
even though there are many out-
standing development problems of a
circuit and device nature to be
solved, it is appropriate for circuit
engineers to explore seriously the
application possibilities of transis-
tors not only in the hope of building
better systems, but also to influence
transistor  development towards
those most important systems for
which their intrinsic potentialities
best fit. It should be borne in mind
that although almost phenomenal
strides of progress have been made,
several important limitations have
not yet been overcome. On the
other hand, the full range of per-
formance possibilities is still to be
explored and new vistas opened.

For a detailed basic explanation
of transistor operation, the reader is
referred to the article, “Recent De-
velopments in Transistors and Re-
lated Devices,” in the Dec., 1951 is-
sue of TeLE TEcH.

New Nat'l. Electric Div.

National Electric Products Corp,
Pittsburgh, Pa., has announced the for-
mation of an Electronics Division, with
radar department at Ambridge, Pa., and
radio & TV department at Elizabeth,
N.J. The new division will manufacture
Nepco-Yagi TV antennas, masts, wire,
and distribution equipment.

TELE-TECH °* July 1952
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Kilovolimeter
{Continued from page 51)

These two resistors form part of a
two-section voltage dividing net-
work across the X-ray tube. Be-
cause the ratio between the sections
of the voltage divider is very nearly
1000: 1, the metering circuit will re-
spond when the peak voltage across
the X-ray tube reaches 100 kv.
Hence, any desired kilovoltage may
be measured by suitably adjusting
the bias voltage.

Thyratrons in Cirewit

The actual circuit of the NBS kilo-
voltmeter consists of eleven 2D21
thyratrons each having an indicat-
ing neon light in its plate circuit.
The grids of the thyratrons are bi-
ased in approximately one volt in-
crements by potentiometers inserted
into each grid circuit. Twenty se-
ries-connected resistors are con-
nected to a 22-position selector
switch so that a voltage adjustable
from 30 to 125 v. in 5-volt steps may
be added to the bias on each tube.
These resistors and the grid poten-
tiometers constitute a voltage divid-
ing network across which 150 v. dc
is applied. It is thus possible to pre-
set the instrument to read the kilo-
voltage within any desired 10 kv
range, the reading being the sum of
the setting on the coarse kv selector
switch between the voltage divider
and the kv selector switch permits
measurement of either the positive
or negative peaks of the voltage ap-
plied to the potential divider.

A calibrating circuit is included in
the instrument for setting the bias
voltages of the 11 thyratrons. The
time delay circuit, incorporated to
prevent recording of the starting
surge, includes two thyratrons and
two relays.

RADAR FOR FIGHTER PLANES

L- o it 1

Compact automatic radar units, developed by
General Electric for the Navy, are reolling off
the ¢ompany’s assembly line at the Auburn,
N. Y., plant. The device feeds information into
a computing gunsight, assuring a hit on enemy
aireraft as long as the crosshairs of the sight

are kept on target. Reported the first radar of.

its type to he produced on an assembly line
hasis, it is being adopted by all air arms

TELE-TECH * July 1952
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riable induc;

To meet the needs of RF power equip-

“ment manufacturers, JOHNSON builds a most
diverse line of variable inductors. These range
from 3 to 50 amperes current capacity, induc-
tance to 300 microhenries in standard types.
Characteristics of all models are: high frequency
insulation grade L4 or better, low contact re-
sistance, rigid construction. Two typical ex-

amples of JOHNSON variable inductors are:

s

224-2-1

Variable inductor for high power
pplications. Winding is 4"
opper tubing rated to 50 am-

%peres current. Inductance con-
tinuously variable to 16.5 micro-
henries. Spring loaded silver
plated roller contact permits
adjustment with full power ap-
plied. Insulators are glass bond-
ed mica; cast aluminum end

N

L frames are slotted to minimize

Eddy current losses. Overall di-
mensions: length 211", width 97, height 9. Available in eight standard models,
maximum inductances 10 thru 110 microhenries. Variations from standard units
such as special inductances, dual inductors for push-pull applications can be readily
furnished in production quantities,

229-201

10 microhenry rotary inductor for 100 watt
applications. Winding is #14 tinned cop-
per wire with variable pitch for efficient
extended frequency range. Beryllium cop-
per tension springs maintain rolling con-
tact. Overall size: length 414", width 214,
height 3”. Other inductors in the same
series utilizing #12 and #16 tinned copper
windings, maximum inductance 37 to 300
microhenries.

In addition to these illustrated types, the JOHNSON line includes many other
variable and fixed inductors for low, medium and high power applications. Fixed
inductors are available with single or multiple windings, fixed or variable coupling
windings and with electrostatic shields.

At your request, we will be pleased to furnish additional information

regarding JOHNSON inductors.

WASECA, MINNESOTA
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Production "Problem-
Children” LICKED /

7

Rely on Clippard specialization to save you
headaches, heartaches, time and money.
We take “problem” R.F. coil and sub-as-
sembly children off your hands, replacing “‘snafu
with smooth-sailing production and profits.

operations

In many instances the creative thinking of Clippard design,
production and control engineers also results in significant
mechanical and electrical improvement. We produce windings
and sub-assemblies that save size, weight, critical materials,
money, assembly problems and production delays for some of
the foremost names in electronics, and can do the same for you.

A manufacturers’ manufacturer, Clippard specializes in pro-
duction runs of 1,000, 10,000, 10,000,000 or more units of labora-
tory accuracy. High speed coil winding and control equipment of
our own design plus a staff of skilled technicians assure you the
quality coils and sub-assemblies you want, when you want them,
with a minimum of rejects, fuss or bother.

Call on Clippard to free your production facilities for more
profitable work...to get precision coils and sub-assemblies
quickly and economically. Send us a sample, specifications or
other details for a prompt solution or quotation, NOW !

d]jpp i

INSTRUMENT LABORATORY INC.
7350-90 Colerain Road ¢ Cincinnati 24, Ohio
MANUFACTURERS OF R.F. COILS
AND ELECTRONIC EQUIPMENT

Want to save TIME and MONEY
Testing Resistors and Condensers?

Send for catalog sheets describing our
P.R. 5 Resistance Comparitor or P.C. 4
Capacitance Comparitor. Both quickly
pay for themselves by allowing un-
skilled operators to check 30 or more
components per minute with labora-
tory accuracy!
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% MANUFACTURERS’
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Helpot Corp., South Pasadena, Calif.
announces the following additions to
its extensive list of representatives cov-
ering the principal manufacturing areas
of the United States and Canada: How-
ard N. Heasley, 1940 East Sixth St.
Cleveland, Ohio. representative in
Western Pennsylvania and all of QOhio
except Toledo; The S. Sterling Co.
13331 Linwood Avenue, Detroit 6, Mich-
igan, representative for the State of
Michigan and for Toledo.

Vacuum-Electronic Engineering Co.,
Brooklyn, N. Y., manufacturers of all
types of wvalves, vacuum systems and
leak detectors announced the appoint-
ment of Harry Bliven, Newton Center
59, Mass., as their representative in the
Boston area. Mr, Bliven was formerly
purchasing agent for the Raytheon
Manufacturing Co.

Ram Electronics Sales Co., S. Buck-
hout St, Irvington-on-Hudson, N. Y.
has announced the appointment of the
following Representatives for the Ram
line of test-pattern tested flybacks,
yokes, width and linearity controls:
L. F. Waelterman, 8543 McKenzie Rd.,
St. Louis, Mo., in the Missouri, Nebras-
ka, Kansas territory; Joe Clancy, Wilder
Rd., Angola, Indiana, in the Ohio, In-
diana, Kentucky territory.

Henry Lavin Associates of Meriden,
Connecticut, electronic manufacturers’
representatives, have announced the ap-
pointment of Ronald C. Stimpson to
their sales staff as sales engineer. He
was formerly connected with Graybar
Electric.

TWO-WAY HONORS

When Victor Mucher (right), president of Claro-
stat Mfg. Co., Dover, N. H., was notified that he
would present a gold watch and scroli to adver-
fising counsel Austin Lescarboura for 25 years
of service to the company, accidentally-on-pur-
pose he wasn't told that a similar timepiece and
scroll would he given to him. As the comedy-
drama unfolded, it became apparent that Lescar-
boura, who operates his own agency at Croton-
on-Hudson, N. Y., had not been informed that
his presentation to Mucher would be reciprocated
in kind, A pleasant mutual surprise to mark a
quarter-century of association with Clarostat,
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new HEPPNER

Materials Technology
for Electron Tubes

line of
By Waliter H. Kohl. Published 1951 by Reinhold
Publishing Corp., 330 West 42 Street, N.Y.,

493 pages. Price $10.00.

Here is a valuable reference volume
for tube and development engineers,
experimental physicists, and materials

|
engineers, in that it presents up-to-date
information on the materials used in
the construction of electron tubes. The
treatment of materials such as glass,

ceramic, mica, tungsten, molybdenum,
tantalum, copper, nickel and graphite
is one feature of the hook. Each chapter
dealing with these metals contains an
extensive tabulation of the physical

characteristics and chemical reactions
taking place with various reagents. The
description of the processes used for
the application of these materials is

another feature. Extensive references
are listed at the end of each chapter
and the index of authors and subjects
permits the reader to extend his studies.
The book is essentially non-mathemati-
cal although there are a few pages

where equations do occur.—BFO :
Amplifiers :

By . 4. Briggs and H. H. Garner. Published
1952 by Wharfedale Wireless Works, Idle,
Bradford, England. U.S. agent, British Indus-
tries Corp., 164 Duane St., New York 13,
N.Y. 215 pages. Price $2.95.

Aptly subtitled The Why and How of With mountings

Good Amplification, this book effect- to your specifications or
ively covers the basic theory, circuitry, th .

associated equipment and measurement without mountings.
of amplifiers on an intermediate tech- Inductances held to + ¥4 of 1%.
nical level. The accent is definitely on
audio considerations, particularly phase
splitters, push-pull, negative feedback,
tone compensation, input circuits and
cathode followers. Written in an in-
formal and flowing style, the book em-

COMPLETE LINE INCLUDES:
14" diameter x 8’/ long
515" diameter x 8’/ long

ploys only the simplest of mathematical 34" di‘ameter x 5" long
calculations. The 174 illustrations in- 54’ diameter x 7' long
clude a large number of practical cir- or to your specifications

cuits. Of notable interest are the original
techniques developed by one of the
authors for making oscillograms, and a

description of the performance and de- OTHER HEPPNER PRODUCTS INCLUDE:®
sign of an extremely high quality am- Alnico .M. Speakers:

li —AJF
P ifier system 3”’ 3%11’ 4" X 6”, 61/2“, 8”, 10/1’ 192/,

lon Traps:

Compilation of Snap-On, Slip-On and Screw types.

Analog Transducers Centering Devices

Compiled by Mark T. Nadir. Published 1952 by P.M. Focomags
Allen B. Pu Mont Laboratories, Inec., Instru-

ment Div., 1500 Main Ave., Clifton, N.J. Price Fly-Back Transformers

$0.50. Over 500 types of analog transducers
are arrgnged alphabetically according to their

functions in this new easy-to-use reference Representatives:
catalog. For each iransducer, the following

_ pertinent information is given as available

from the manufacturer: Funetion; Principle James €. Muggleworth

of Operation; Aecessories Required; Transfer 506 Richey Ave,, W., Collingswood, N. J,

Characteristics; Power Required: Amplitude MANUFACTURING COMPANY

Range; Sensitivity; Output Characteristics; : . ] ) Ralph Haftey

Bandwidth; Resonant Frequency; Resolution Round Lake, Hlinois (50 Miles Northwest of Chicago) 2417 Kenwood Ave., F1. Wayne 3, Indiana

or Precision; Linearity; Weight; Range; Phone: 6-2161

Sturdiness; Temperature Limitalion:s; Mount- - Irv. M. Cochrane Co. , _ )

ing; Size; Remarks; and Medel Designasion. SPECIALISTS IN ELECTRO-MAGNETIC DEVICES 408 So. Alvarado St., Los Angeles, California
TELE-TECH ¢ July 1952 109

wwWw americanradiohistorv com


www.americanradiohistory.com

16

for VHF
and UHF
TELEVISION

leading, most experienced manu-
facturer in the field —offers a com-
plete series of coaxial transmission
lines for TV service at frequencies
from 54 to 890 MCS. The use of
TEFLON* insulators minimizes im-
pedance discontinuities, .increases
efficiency. To obtain optimum pef-'
formance, ANDREW coaxial line is
compensated by under-cutting the
inner conductor. A complete selec-
tion of accessories for 'VHF and
UHF TV line is available. For addi-
tional information on these, and
on transmission line applications,
please write to the ANDREW sales
department.

* TRADE-MARX FOR DU PONT TETRAFLUOROETHYLENE RESIN,

Andrew

CORPORATION
363 EAST 75TH STREET, CHICAGQO 19
ANTENNA SPECIALISTS

TRANSMISSIQN LINES FOR AM-FM-TV-MICRQWAVE - ANTENNAS + DIRECTIONAL
ANTENNA EQUIPMENT « ANTENNA TUNING UNITS « TOWER LIGHTING EQUIPMENT

wwWw americanradiohistorv com

Electronic Light Amplifier
(Continued from page 41)

sion from the photo-sensitive lam-
ina, Of course, an amplification fac-
tor of 125 is only illustrative and
may be significantly increased by
employing more amplifying stages
and higher secondary emission ra-
tios.

The intensified electron beam then
passes through the final conductive
layer and strikes the electron-sen-
sitive, photo-emissive lamina which
transforms the beam into a high in-
tensity light beam, duplicating the
initial light image on the TV picture
tube,

One problem encountered in the
design of the light amplifier is the
tendency for some individual elec-
tron rays to spread laterally; that is,
perpendicular to the path of the
main light and electron beams. This
effect, which would reduce resolu-
tion, is discouraged in part by the
very thin construction of the ampli-
fying cell. However, it is prevented
primarily by a magnetic field set up
by a helical coil, the axis of which is
parallel to the desired path. The
electromagnetic field therefore con-
fines the electrons to paths normal
to the various laminae.

In TV and similar applications, in-

GRT LIGHT AMPLIFIER

®

VIEWING SCREEN

COMBINED LIGHT AMPLIFIER N
AND VIEWING SCREEN

=) |

Fig. 3: Two representative applications of the
light amplifier to a TV projection system

stead of charging the conductive
laminae to progressively higher po-
tentials from a dc source, a high fre-
quency rectified current may be
employed. The frequency of such
rectified positive pulses should be
higher than the maximum video fre-
(Continued on page 112)
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Announcing Radio Receptor's
\ o MW range o
Germanium Diodes

a7 A GLANCE!

FEATURING POLARITY

Keynoting sound design features
and simplicity in construction,
the new Radio Receptor Germa-
nium Diodes will give a maxi-
mum of trouble-free operation
even under the most adverse
conditions.

Normally in diodes such as
these, one side of the germanium
wafer is plated so that it may be
soldered to the base...but Radio
Receptor’s improved production
methods make it possible to omit
plating, thus eliminating possible
flaking and improving quality.

current
flow

!

ACTUAL SIZE

Interior vacuum im-
pregnated wilh iner!
w3z far permaneni
protaction against
fumes and maistuse.

ng.

]
1
Tinned wire, /

Pigtaily are erimped
X in sturdy nichel pin
¥ents rolling aad fa- and welded for
cilitates handling. strong permanent
connection.

Germanium wafer
soldered girect to
Tapered zase of base. Wafer is nol
molded phenalic with  played.

glass diller shaws

direction ol current

How ———gp

Metagan case pre-
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*JAN approval pending. 11AN approved.

tAverage half wave rectified current at 60 CPS and 25° C. Consuft us for
ratings at other conditions. Al ratings at 25° C.

The distinctive tapered shape of the glass-filled
phenolic cartridge body indicates the direction of
current flow, while the hexagon form assures ease
of handling — prevents rolling, especially when the
leads are cut off to permit mounting the diode
in clips.

Submit your germanium diode application prob-
lemsto us. ... We'll be glad to make recommenda-
tions without obligation!

Germaniwm Transistors are coming!
... WATCH FOR OUR ANNOUNCEMENT SOON

RADIO RECEPTOR COMPANY, Inc.

SELETRON & GERMANIUM DIVISION

Sales Depdartment: 251 West 19th St. » New York 11

®RP

Since 1922 in Radio and Electronics
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WHY LABEL WITH ﬁum-]ifeené — Wherever there’s an
unanswered question, a guess instead of a know, or a hesi-
tation on identification or procedure, that's the place for
Kum-Kleen ‘labels. One electronic manufacturer records
assembly and testing steps on Kum-Kleen labels, which are
easily peeled off and filed for future reference.

Rum]it’eem are EASILY I'\PPLIED-—-Avery Kum-Kleen,
pressure-sensitive labels are just laid-on with a finger-touch.
They're self-adhesive —easy to apply —stick to any clean,
smooth sutface. .. require no moistening, soaking, heating.

Rum](&aem CUT LABELING COSTS —The patented Avery
Dispensers—manual or electric—feed die-curt labels off roller
tape, ready for quick, clean labeling. Many users report
labeling speeds 5 times faster than conventional methods.

K -Rleens are MORE PLACTICAL-—Kum-Kleens stay
stuck even in extremes of temperatute and humidity with
no pop, peel or curl. No excess glue or moisture to clean up!
THEY SAVE TIME, LABOR AND COSTLY MISTAKES!

WHAT TO LABEL WITH Rum]{&ae-no: Nameplates—Trade-
marks — Guarantees — Instructions — Approval Seals — Dia-
grams — Inspection — Caution — Repairs — Prices — Masking
— Routing ~— How to use Copy ... and many others,

KumRbeer. —1he original WHERE can you use these
bressure-sensitive . . >
labels in your business:

label—=is a
S VRV
ADHESIVE LABEL CORP.

117 Liberty St., New York 6 ¢ 608 S. Dearborn St.,
Chicago 5 * 1616 So. California Ave., Monrovia
Offices in other principal cities.

[] Please send case histories, free samples and prices

[1 Have the Avery label man call
Name
Tide

Company
Address

B G b K
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“ow A CABLE SUPPORT

STRONG - TOUGH
LIGHT
NON-CORROSIVE
Complete range of sizes to hold OIL RESISTANT

tables %’ to 174" in diameter ® HEAT RESISTANT

*TRADE MARK

E

For samples and defails, write direct to manufacturer:

WECKESSER C€O., 5261 N. Avondale Ave., Chicago 30, lIl, Dept. €

IMM 182 MAGNETIC MODULATOR

A balanced magnetic 200
modulator, designed to o]
convert D. C. signals 1
into 400 cy-
cle signals of
correspond- |
ing ampli-
tude and
phase sense.

400 -

MILLIVOLTS

400 4

50 40 30 20 -1 +10 20 a0 a0 s0
I ! ! | b ' ) — fl fl

T
MICROAMPS D.C) CONTROL CURRLNT

t t
AC auTAyT

For conversion of a D. C. Signal into a modulated carrier, where long life and reliability
are important, as in power and instrument servos. Modulator output may be amplified
to drive the control phase of a two phase servo motor.
Low Level exciting currents ¢nd voltages used produce little noticeable temperature
rise above the ambient temperature.

Size — 1-3/32 < 1-3/32 > 2-1/8 in.  Output impedance — 10,000 ohms.

Weight — 4 oz, Nominal input signal — 40 microamps.
Temp. rise — negligible Nominal output velts — 0.9 volts
Life — 10,000 hr. min. Output at null — 10 mv, rms. max.
Input res. — 2,000 ohms. Output phase — 0 or 180 = 5 deg.

Harmonic Distortion — Less than 10%, above 0.1V output
Your specifications will receive the prompt affenlion of our engineering department.

Control systems for aqutomatic flight, fire control, auided missiles, nuclear applications,
antennas and gun turrets, commercial power amplifiers, and production machinery.

GENERAL ﬂ >— MAGNETICS

135 Bloomfield Ave. Bloomfield, N. J.

Bloomfield 2-2400
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quencies to avoid pulsation effects in
the amplified image.

A modified version of the ampli-
fying cell is illustrated in Fig. 2. It is
identical in construction to the de-
vice shown in Fig. 1, except in the
formation of the conductive and sec-
ondary-emissive laminae. Instead of
using a metal foil conductive layer,
a very fine woven wire screen is
utilized. The screen _is made of
0.0001 to 0.001 in. diameter wire with
about 100,000 spaces/sq. in. The sec-
ondary emissive lamina is formed
by filling the interstices or spaces of
the screen with the emissive mate-
rial, producing thin diaphragms sus-
pended by the screen wires. Alter-
natively, the secondary emissive
lamina may be somewhat thicker so
that the screen is in effect em-
bedded therein. The modified light
amplifier will operate in substan-
tially the same manner as the unit
of Fig. 1.

Fig. 3a illustrates an application
of the invention to a TV projection
system. The small picture tube pro-
jects an image on the light amplifier
through a lens system. The light in-
tensity is amplified and projected on
the viewing screen by a second lens
system. For illustrative purposes, if
a light amplification of 125 is as-
sumed, the area of the viewing
screen may be 125 times larger than
the picture tube without any dimu-
nition of brightness. One advantage
of this arrangement is that a rela-
tively small crT may be employed
while maintaining a viewing screen
of large size.

A variation of the above projec-
tion arrangement is presented in
Fig. 3b. The image from the picture
is projected directly on an enlarged
light amplifier cell, The cell itself
acts as the viewing screen, the light
amplification compensating for the
increased area of light coverage.

Although this invention is partic-
ularly  desirable for obtaining
larger and brighter TV pictures, it
is not limited to video alone. Appli-
cations are seen in motion pictures,
fluoroscopy and other related fields.

Tape-Resistor Publication

Circular 530, An Adhesive Tape-Re-
sistor System, by B. L. Davis of the Na-
tional Bureau of Standards, is available
from the Government Printing Office,
Washingten 25, D.C. for 30 cents. The
circular deseribes the equipment and
materials needed to produce and test
the carbon-film resistor in the form of
an adhesive tape. Capable of operation
up to 200°C in the range of 10 ohms to
10 megohms, the tape is presently ap-
plicable to glass or ceramic base
materials. '
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G. I. Jones has been appointed na-
tional manager of electronics sales of
the Graybar Electric Co., New York. He
was formerly in charge of electronic
sales for Graybar’s Philadelphia district.

John H. Ganzenbhuber has been ap-
pointed manager of the government
contracts department of the Hoffman
Laboratories, Inc., Los Angeles, Calif.
He resigned recently as vice president
of Standard Electronics Corp.

Dr. Wm. G. Tuller, former director
of engineering of Melpar, Inc,, Alexan-
dria, Va., has been promoted to vice
president in charge of engineering. He
is a member of the Standards Commit~
tee; member of the Institute of Radio
Engineers; Chairman of the Technical
Committee on information theory and
modulation systems; chairman of the
sub-panel on Packaged Subassemblies
of the Research and Development
Board. Charles B. Raybuck, formerly
assistant chief engineer, succeeds Ar-
thur C. Weid as chief engineer.

Victor J. Pollock has joined the staff
of Consolidated Engineering Corp., Pas-
adena, Calif,, as assistant to Mr. Hugh
Colvin, treasurer of the company.

Homer M. Hill, Jr., formerly in
charge of the engineering department
of Ansley Radio Corp., and more re-
cently with the Applied Science Corp.
of Princeton, N. J., has been appointed
General Manager of Arthur Ansley Mfg.
Co. of Doylestown, Pa.

J. T, Cataldo has been appointed as-
sistant general manager of International
Rectifier Corp., El Segundo, Calif. An
employee with the Government since
1939, Mr. Cataldo served as Assistant
Chief of the Instrument Section at the
Material Laboratory, N. Y. Naval Ship-
yard until 1948. He then joined the
Signal Corps Engineering Laboratories,
Ft. Monmouth, N, J., as a research and
development engineer.

Eugene J. Flesch has been named as-
sistant to the general sales manager of
Standard Transformer Corporation,
Chicago. He will assist Gilbert C. Knob-
lock, general sales manager, in all
phases of sales and distribution.

J. Warren Gillon has been appointed
works manager of Dalmo Victor Com-
pany, San Carlos, Calif. In the newly-
created post, he will supervise all pro-
duction, quality control and machine
shop operations.

Radio Club Proceedings

The Radio Club of America, 11 W.
42 St., New York, N. Y., has made its
highly informative Proceedings fér 1951
{vol. 28, no. 2) available for $1.50. The
publication contains the 65-page article
by E. S, Winlund of Westinghouse,
“Survey of Radio-Frequency Transmis-
sion Lines and Wave Guides,” which
comprehensively covers the subject
material.
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JAction” friction dampening,

Conform to
JAN-C-172A
SPECIFICATIONS
... but are actually
made to exceed
AN-E-19 Drop

Test requirements TYPE SR MOUNTING BASE

RUGGED PROTECTION for VITAL
EQUIPMENT: Finnflex

Mounts isolate vibration
and shock from FElectronsc,
Communication, and Con-
trol Equipment. They offer
unimpaired efficiency from
—80° to +250°F., "Selective

W

non-linear steel springs, and
other features. Wide range

VIBRATION

TYPE TPM VIBRATION ISOLATOR

of sizes and load ratings
SHOCK MOUNTS for Signal Corps Mobile Equipment and for Naval
nd

Fire Control Units,

a
SPECIAL PROBLEMS: Complete facilities- for designing and fab-
ricating Shock and Vibration Mounts to order — regardless of 7

size or weight of equipment mounted.

Specify FINNFLEX—for Ruggedness, Efficiency, and Economy, M O U N ‘ I s

Write for Catalog MB-110
To JAN-C-172A

T. R. FINN & CIIMPHNY, {4 speciFicaTiONS

Specialisis in Vibration Control and TO ORDER
333 JACKSON AVENUE, NEW YORK 54, N. Y. L - i
Phone: CYpress 2-4192-3-4
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KINETIX Means

ADVANCED ENGINEERING
HIGHEST PRECISION
CONTROLLED QUALITY

in the manufacture of
SYNCHROS
SERVO MOTORS
INDUCTION MOTORS

SWITCHBOARD INDICATOR LAMPS

OVERLOAD TRANSFORMERS
HI-ACCURACY TRANSFORMERS

The rapid growth of Kinetix Instrument Company has
been the reward of exceptional engineering and superior
facilities, plus strict adherence to the highest known stand-
ards of quality control in the electronic and electrical fields.
We pledge ourselves to maintain the integrity of any pro-
duct bearing the name KINETIX.

KINETIX INSTRUMENT CO., INC. 902 BROADWAY, NEW YORK 10, N. Y.

, West Coast Representative:
Joe Duvidson & Associates P. 0. Box 108, South Gate, Calif.
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FOR YOUR PANEL

A NOVEL and UNIQUE CIRCUIT INDICATOR

DESIGNED FOR NE-51 NEON LAMP
For 110 or 220 volt circuits
The required resistor is

an integral part of this assembly
—"built-in.”

RUGGED » DEPENDABLE
LOW IN COST

WILL YOU TRY A SAMPLE?

Write on your company letterhead. We will act at once.
No charge, of course.

SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS

Among our thousands of Pilot Light Assemblies there is one

which will fit your special conditions. Many are especially

made and approved for military use. We pride ourselves
on prompt deliveries—any quantity.

ASK FOR OUR APPLICATION ENGINEERING SERVICE

Foremost Manufacturer of Pilot Lights
The DIAL LIGHT COMPANY of AMERICA
900 BROADWAY, NEW YORK 3, N. Y. SPRING 7.1300

PATENTED: No. 2,421,321
Cat. No. 521308-997

Latest Development
VACUUM TUBE AGING RACK

for alternating current aging of vacuum tubes

MODEL Ts-2 -

Designed for the simultaneous aging
of up to 400 vacuum tubes, All
switches and controls are mounted
in the contrel panel. Individual
switching is provided, allowing one
rack to be loaded or unloaded while
the other is operating.

Ovutstanding Fedatures
Include:
* Removable test panels.

¢ Heavy duty continvously variable
filament supply.

¢ Separate tube socket connections
for right and left racks.

¢ One or more adjustable timers
with autematic buzzer.

¢ Interlock protection.

INDIVIDUAL REQUIREMENTS
MAY BE SPECIFIED

General
Electrosonics, Inc.

32 W. 22nd 5t., New York 10, N. Y,
Telephone: ORegon 5-008S
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Stereophonic Sound
(Continued from page 67)

I raised the question of binaural
principles playing an important rele
in all sound reproduction, and sug-
gested that monaural high-fidelity had
reached practical limits for the ap-
preciation of realism in sound repro-
duction by radioc and records. Also,
that sound reproduced binaurally even
with cut-off at 5000 to 7500 cps, would
be more realistic than monaural radio
or records with full frequency range
to 15,000 cps.

You invited me to write you a letter
for publication in Tele-Tech re-iter-
ating these thoughts to arouse discus-
sion in your journal.

On June 2nd in your office, when I
mentioned binaural sound I was not
surprised that you had noted the May
22nd experimental broadcasts over
WGN-AM and WGNB-FM during the
Chicago Audio Fair.

Today 1 have accepted an invitation
to arrange a suitable program for
demonstration and entertainment dur-
ing the Audio Engineering Society’s
banquet in New York City this fall.

I am very glad that our discussion
of binaural vs monaural sound repro-
ductien via radio has prompted you to
publish your own views and resumé
of the great future good that binaural
can bring to all radio listeners through
this wider use of audio.

Here at last is a practical way to pro-
vide binaural reproduction via radio.
And it is to be hoped that it will be
done commercially, so that advertisers
can sponsor fine new musical broad-
casts designed for the best auditory
perspective,

When circumstances permit a broad
practice of two-channel binaural broad-
casting, more live talent will be em-
ployed. 1t goes without saying that the
FM radio channels will take on a new,
unsuspected value.

Harorp T. SHERMAN
1208 Carnegie Hall
New York 19, N. Y.

Editors’ Note: Mr., Sherman is an audio-
radio engineer and inventor, with original
patents on microphones and other devices.
He was for many Yyears associated with
the late Dr. E. E. Free, consulting engi-
neer, and with the Dictaplione Corporation.

EUROPEAN TRADE VISITORS

Bound for their 30-day tour of European trade
shows are trio of Chicago firm presidents:
{ to r} Tempel Smith (Temple Mfg. Co.}, Paul
Ziegler {Midwest Coil & Transformer Co.), and
James A, Boyajian (Triumph Mfg. & Eng. Corp.)

TELE-TECH ¢ July 1952
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Raytheon Broadens
German Licensing

Atlas-Werke A. G. of Bremen, Ger-
many, has broadened the licensing
agreements with Raytheon which per-
mit the latter’s products to be manu-
factured in Germany. The more than
30-year-old contracts, which were re-
newed last fall, now include the pro-
duction of non-military equipments
such as commercial radar and depth
sounding apparatus. The agreements
were originally made years ago when
the - Submarine Signal Co. and the
Furopean firm decided to exchange
manufacturing rights and technical in-
formation.

Tiny Radear Becacon Tracks
High Altitude Rockets

The reduced weight of electronic
equipment carried in high altitude
rockets sent aloft from White Sands
Proving Grounds, N.M., enable the mis-
siles to travel 35,000 ft. higher, reaching
the 300,000-ft. mark. The miniature
radar beacon AN/DPN-19 (XE-1), de-
veloped at the Signal Corps Research
Labs., Ft. Monmouth, N.J., has been re-
duced by two-thirds in weight and by
more than six times in volume, It relays
gignals from and to radar sets on the
ground to indicate the rocket’s position.

Miniature radar beacon AN/DPN-19(XE-1} for
tracking high altitude rockets. Missile-borne
units are (1) power supply PP-709(XE-1) /DPN-19,
{r) receiver-transmitter RT-229(XC-1)/DPN-19

A special tracking antenna, flush-
mounted in the rocket’s skin, insures a
continuous flow of sighals to the ground
radar during the downward journey,
irrespective of the amount of tumbling
in space. Also included in the missile’s
equipage is a miniaturized fuel cut-off
receiver which automatically goes into
action if the rocket veers from its pre-
determined course.

TELE-TECH * July 1952

SPECIALISTS IN
HIGH-SPEED

electron tube
machinery

Kahle's 40 years of experience
eliminate trial orders and ex-
perimental set-ups. Standard
toolings for all tube manufac-
turing eventualities already
have been tested and ap-
proved. This means that Kahle
can assemble machines for
everything from sub-miniatures
to largest TV picture tubes to
your exact specifications . . .

1463
MACHINE for
All degrees of operation from
manual to completely automatic.
Production limited only hy pump
equipment or loading speed of
operator.

48-POSITION  EXHAUST
MINIATURE TUBES

Machinery for all types of

electron  tubes and related, §

glass products,

’ Consultetions  invited, Wrile
at lower costs: today for our new cotalog @
with complete details.

ENGINEERING CO.

ANY
SIZE

It pays to check your requirements with
PARAMOUNT ... because you benefit
from PARAMOUNT’S coil-proved design
and construction—vast range of stock
arbors—wide experience in engineering
special tubes! Hi-Dielectric. Hi-Strength.
Kraft, Fish Paper, Red Rope, or any com-
bination wound on automatic machines.
Tolerances & .002".

ALSO: Shellac-Bound Kraft paper tubing.
Heated shellac forms an adhesive bond
between the laminations. Absolutely mois-
ture resistant.

1317 Seventh St., North Bergen, N, J,

Spiral
Wound

PAPER TUBES

0“ 10 25" \.P-

m - if
e ¥40.30

from Ya

Lond

SQUARE
RECTANGULAR
TRIANGULAR
HALF-ROUND
ROUND

SINCE 1931

Paramount
PAPER TUBE CORP.

615 Lafayette St., Fort Wayne, Ind.
Mfrs.of Paper Tubing for the Electrical Industry
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HMPERITE CO.,Inc., 561 Broadway, New York 12, N.Y.

PROVIDE DELAYS RANGING
FROM 1 T0 120-SECONDS

FEATURES — Compenscted for ambient tempera-
ture changes from —40° to 110° F . . . Hermetically
sealed; not affected by dltitude, moisture or other
climate changes . . . Explosion- proof . Octal radio
base . Compc:ct light, rugged, inexpensive , . .
Circuits available: SPST Normally Open; |i
SPST Normally Closed.
PROBLEM? Send for “Special Problem Sheet”

B30

= I
5

(o]

>

S

. ‘
phatd .
’f""‘ 10 .
I-J VOLTAGE OF 24V % WITH AMPERITE Am perite

B v dmeyace s REGULATORS
! are the sim-
30% 2% plest, lightest,
cheapest, and most compact method of obtaining
current or voltage regulation . . . For currents of .060
to 6 Amps. . . . Hermetically sealed not affected by
altitude, ambient temperature, humidity.,
Write for 4-page Ilustrated BuIIetm.

R
\:

In Canada: Atlas Radio Corp.. Ltd., 560 King St., W. Toronto

Vie

|onecision

(ABORATORY CONTROL

means finer coil forms

for YOUL.....

PRECISION

COIL BOBBINS

Precision Coil Bobbins are carefully
tested with the latest laboratory equip-
ment to assure you of finer coil
forms. Precision Bobbins are 15 to
209 stronger, vet lighter in
weight—have greater moisture-
resistance, insulation and heat-
dissipation. Any size or shape
available—of dielectric Kraft, Fish
Paper, Cellulose Acetate or com-
binations. Flanges furnished with leads,
slots, holes or plain to fit any mounting.

Write for samples to your specifica-
tions and ask for new Mandrel List
of over 1,000 sizes.

2057 W. Charleston $t., Chicage 47, 11,
Plant Neo. Two, 79 Chapel St., Hartford, Conn.
Also Mfrs. of Precision Paper Tubes.
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Synchronous Detection
(Continued from page 57)

H,,(w) of Fig. 5 must be designed so
that their outputs when added give
a reinforced message, f,,(t), while at
the same time the network outputs
due to the disturbance voltages g, (t)
and g,(t) tend to cancel when added.
This noise cancellation effect has
given rise to the term “interference
filtering.” The simultaneous filtering
of two or more signal channels is
treated in some detail by Wiener® and
this writer® and a very brief discus-
sion of these references will be given
in what follows.

Before any network design can be
done some performance criterion
must be decided upon. The mean-
square error criterion results in a
design which is not impossibly diffi-
cult mathematically while at the
gsame time is a reasonable measure
of system performance from a physi-
cal point of view, The mean-square
error, ¢, between the receiver output
and the message may be written as

lim |

R A T T I (P U

Thus, networks H,, (w) and H,,(v)
of Fig. 5 must be designed to mini-
mize the mean-square difference be-
tween the actual output, f,(t), and
the message delayed by o seconds,

f,(t-0). In a sense (16) is a measure
of the distortion suffered by the mes-
sage in passing through the com-
munications system. The distortion
due to the filtering networks is
weighted equally with that due to
disturbance signals.

For a specified system delay, a net-
work pair may be found which will
minimize ¢ of (16). This -minimum
error which results when optimum
filtering networks are used, may be
shown to decrease continuously as
the allowable system delay, a, is in-
creased. The smallest possible mean-
square error results when optimum
networks designed for an infinite sys-
tem delay are used.

Irremovable Error

This “minimum-minimum” error
has been called the irremovable
error, £;,r. The irremovable error is
important in that it indicates the
ing in a given message and noise
situation. Although the irremovable
error will be achieved only for an
infinite delay, it will be found that
practically useful delay times will
usually yield a mean-square filter-
ing error very nearly equal to ¢;,.
A discussion of the effect of delay
time on minimum filtering error
may be found in a recent report by
C. A. Stutt!s, ‘
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We are now in a position to study
two well known AM systems with
respect to their performance under
conditions of adjacent channel in-
terference. The first system, double-
sideband AM, will result when
H(w) of Figs. 4 and 5 is made zero.
In Fig. 4, this corresponds to modu-
lation of the cosine carrier only.
However, in the receiver a sine de-
tection should be made even though
no message signal will be produced
thereby. The disturbance voltage,
g,(t), resulting from this sine de-
tection may be used to advantage
for noise cancellation by the meth-
ods of the previous section.

Second System

The second systemn, single-side-
band, will result if H(w) of Fig. 4
has a 90° phase shift and unity gain
for all frequencies of f,(t). Cosine
and sine detections are made in the
receiver to recover f_ (t) + g,(t)
and f (t) + g,(t) respectively which
are combined by networks H,, and
H,, to give the receiver output,
f,(t). A comparison of double and
single-sideband systems may be
made with the aid of Fig. 5. When
using single-sideband, both channels
one and two are used for message
transmission; half of the transmitted
power going down each channel.
Thus at the receiver, networks H,,
and H,, receive an equal amount of
message power in the form of f, (t)
and f,(t) in addition to disturbance
voltages g, (t) and g,(t). This situa-
tion presents a rather difficult filter
design problem. Network H,, must
operate on f,(t) for proper message
reinforcement while at the same
time converting g,(t) for best noise
cancellation. In general, these two
requirements result in conflicting
network designs so that a compro-
mise design must be used.

PDouble-Sideband Signals

The use of double-sideband sig-
nals results in a more pleasant fil-
tering problem. In Fig. 5, all the
message power is being transmitted
on channel one in the form of £ (t)
while channel two remains unused
except for noise monitoring. The in-
put to network H,, is just g,(t),
thus the only function of H,, is the
treatment of g,(t) for best noise
cancellation.

The ability of a receiver to obtain
a message-free disturbance compo-
nent by means of quadrature detec-
tion is a very important property
of double-sideband AM. Any system
of reception (such as conventional

(Continued on page 118)
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W GENERAL OFFICES: 2300 W. ARMITAGE AVE., CHICAGO 47, ILL.

THE HEART OF A GOOD TRANSMITTER Dx RA D I o' I Ro D “ c's co.

NRK MFG. & ENGINEERING CO.

4601 West Addison Street

CHICAGO 41, ILLINOIS
New telephone: SPring 7-2970Q

Microwave Assemblies, Radar Components and Precision Instru-

ments , . . manufactured to your Blueprints and Specifications.
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Feathloit

Heathkits are com-

pletely engineered instruments
supplied unassembled. Every kit goes
together smoothly and easily. All dill-
ing, punching, and painting has al-
ready been done for you.

Ic's easy and fun to build a Heath-
kit. Al parts are furnished and ate of
highest quality for years of ccouble-
free, dependable opetation.

Save money by constructing your
own. All expensive witing and assem-
bly costs are completely eliminated.

Detailed construction manual
shows clearly where each wire and
part goes and rells exacrly how ro
build rhe kit. Write for free catalog.

EXPORT AGENT
ROCKE INTERNATIONAL CORP.
13 E 401h 50

NEW YORK CITY (@

M

EISLER ENGINEERING CO., inc.

3, N. J.

770 So.

118
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GLASS WORKING |
MACHINES FOR
ELECTRONICS

DESIGNER AND BUILDER CF
TRANSFORMERS — WELDERS
GLASS WORKING EQUIPMENT
Cathode Ray; Radio Tubes (Stundard,
Miniature, Sub Miniature); Fluorescent
Lamps; Glass Ampoules; Vials;

Incandescent Lamps

13th St. Newark

Al

Get RID of

BARKHAUSEN

OSCILLATION
with the

PERFECTION
B. 0. ELIMINATOR

e

Easy to Install

"y

To eliminate the
vertical black
bars which ap-
pear in TV pic-
tures as a result
of Barkhausen
Oscillation in the
horizontal sweep
gutput tube (such
as the 25BQ6,
6BQ6, 6EVS,
25EV5, 6AUS or
25AU5, ete.) —
use the Perfection
B. O. Eliminator.

Because it brings a con-
centrated magnetic field
near the screen grid it
usually eliminates the os-
cillation. Just slip the
B. O. Eliminator over the
tube, move down, or up,
or turn until the dark
vertical bars disappear,

Write today for full details!
PERFECTION ELECTRIC CO.
2635 South Wabash Avenue, Chicago 16,

Makers of Perfection Speakers, Ion Traps and
Beagmaluster TV Picture Centering Controls

linois

wwWw americanradiohistorv com

envelope AM detection) which does
not make use of this'property is not
realizing the fullest possibilities of
double-sideband.

The results of a study of adjacent
channel interference are shown in
Figs. 6, 7, and 8, Although the math-
ematical details involved in obtain-
ing these curves® cannot be given
here, the method used will be de-
scribed.

Desired Signal

The desired signal can be made
either double or single-sideband by
proper choice of H(w) of Fig. 4.
The undesired adjacent channel sig-
nal, f,(t), is produced in a similar
manner except that the carrier fre-
quency is w, + A instead of w,. It is
assumed that the modulating vol-
tages for both signals have the same
power density spectra. In particular,
the message power density spec-
trum, @, (w), was chosen as

B/m

{“ () = (17)

Wl i

The average powers of the desired
and undesired signals are adjusted
to be equal. For each interference
situation, the optimum long-delay
network solutions for H,,(w) and
H,,(w) of Fig. 4 are found and the
resulting irremovable error, ¢,,,, is
computed. This error is then plotted
as a function of A/B, where A is the
radian frequency difference between
the desired signal carriers (taken
as positive if the desired signal is
lower in frequency) and B is the
half-power frequency of the mes-
sage spectra as given by (17).

Fig. 6 compares single-phase (co-
sine detection only) and two-phase
(cosine and sine detection) recep-
tion when bhoth desired and unde-
sired signals are double-sideband
(DSB). Note that for an ¢;,, of 0.1
the center-frequency separation, A,
must be about 98 if single-phase
detection is used but only about 43
is needed in the case of two-phase
detection.

Performance Comparison

Fig. 7 compares the performance
of a double-sideband signal and a
single sideband signal transmitting
the upper sideband (SSB+) when
the undesired signal is double-side-
band. Note that for negative values
of A/B SSB+ shows some advantage
over DSB, while for positive A/
DSB is considerably superior. If the
interfering signal is equally likely
to be above or below the desired
signal in frequency then double-
sideband would clearly give the best
average results.
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‘variable trimmer

Precise
mechanical concentricity
and

capacitors

Compare these Outsianding Features

Write for
Form No. 199

JFD Mfg. Co.
Brooklyn 4
BEnsonhurst 6-9200

One-piece spring loaded piston and screw
made of special invar alloy having ex-
tremely low temperature coefficient of ex-
pansion.

Silver band fused to exterior of precision
drawn quartz or glass tube serves as sta-
tionary electrode.

Piston dimensional accuracy is held to
close tolerance maintaining minimum air
gap between piston and cylinder wall.
Approximaately zero temperature coeffi-
cient for quartz and +50 P.P.M. per de-
gree C. for glass units.

“Q" rating of over 1000 at 1 mec.
Dielectric strength eguals 1000 volts DC
at sea level pressure and 500 volts at 3.4
inches of mercury.

10,000 megohms insulation resistance
minimum.

Operating temperatures, —55 C. to 4-125
C. with glass dielectric. And —55 C. to
4200 C. with quartz dielectric.

Over 100 megohms moisture resistance
after 24 hours exposure to 95 % humidity
at room temperature.

world’s largest manufacturer
of TV anfennas & accessories
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Fig. 8 compares DSB, SSB+, and
SSB— (single-sideband, lower side-
band transmitted) when the inter-
fering signal is SSB+. The behavior
shown by the SSB+ and SSB—
desired signals is more or less ex-
pected. However, the DSB perform-
ance shows some interesting fea-
tures. Note that the irremovable
error is zero for all positive A/3.
In general, it can be shown that any
interference spectrum which lies
entirely on one side of the DSB
carrier can be removed entirely
from the receiver output without at
the same time eliminating the con-
tribution of either sideband of the
desired DSB signal. In the situation
of Fig. 8, DSB shows a clear ad-
vantage over both SSB+ and SSB—.

Conclusion

The use of synchronous detection
offers many practical and theoretical
advantages in the reception of AM
signals. Tt has been shown that the
conventional non-synchronous en-
velope detection type receiver can-
not possibly make the fullest use of
the capabilities of double-sideband
signals. The adjacent channel inter-
ference studies verify this last state-
ment somewhat since, contrary to
past experience, the double-side-
band signals are shown to be less
susceptible to interference than
single-sideband transmissions.

This paper was first presented be-
fore the National Electronics Con-
ference in Chicago, Ill,, Oct. 22-24,
1951.
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XR-60
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XR-63

XR-73

CERAMIC COIL FORMS

National high-grode
ceramic coil forms have been
designed for a wide variety of
communication and industrial
applications. Types XR-13,
XR-13A ond XR-10A are
primarily for use in fransmitters,
diathermy equipment, etc. The
XR-60 ond XR-70 series are
permeability-tuned coil forms,
conforming to JAN specifications,
with either brass or iron slugs.
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specifications.
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VARIATIONS
FOR
STANDARD

TUBES

NEW

CLAMP
FOR
MINIATURE

TUBES

You can't shake, pull or rotate a tube
out of place when it’s secured by a
Birtcher Tube Clamp. The tube is
there to stay. Made of Stainless Steel,
the Birtcher Tube Clamp is imper-
vious to wear and weather.

BIRTCHER TUBE CLAMPS can
be used in the most confined spaces
of any compact electronic device.
Added stray. capacity is kept at a
minimum. Weight of tube clamp is
negligible.

Millions of Birtcher Tube Clamps
are in use in all parts of the world.
They're recommended for all types
of tubes: glass or metal—chassis or
sub-chassis mounted.

- THERE'S A BIRTCHER TUBE CLAMP
FOR EVERY STANDARD AND
MINIATURE TUBE!

White for samples, catalogue and price lists.

THE BIRTCHER CORPORATION
4371 Valley Bivd.
Los Angeles 32, Calif.
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Standard Frequency
(Continued from page 63)

A large number of observations
were made at many localities in Ja-
pan during these special transmis-
sions. The results were made avail-
able through the Department of the
Army. A high noise level prevails
in Japan so that reception of WWV
is unreliable and WWVH is heard
consistently only a few hours of the
night. The efforts in Japan were
therefore largely directed to meas-
urements of signal intensity, noise
and interference at the various ob-
servation points. When WWVH was
observed its intensity was far below
that of JJY, inasmuch as WWVH
was from 3300 to 4600 mi. from the
Japanese observation points. The
greatest distance of the Japanese
points from JJY was about 600 mi.
Conclusions were drawn in the re-
port that JJY’s 5 mMc transmission
was adequate for a 125 mi. radius.

These conclusions seem somewhat
restricted in terms of data which
have been obtained with station
WWYV and other results reported for
WWVH. The prevailing noise level
and other interference at a given
location or in a given region are
the chief limiting factors in recep-
tion at this frequency and hence ex-
tremely limited coverage may result.
Others of the well-known factors
affecting reception, such as antenna
directivity, receiver sensitivity, and
site location may also play a part,
so that any estimates or predictions
of results to be expected at a given
locality are subject to change in ac-
cordance with experimental results
at that location. From hitherto un-
published results on certain special
transmissions of WWV in 1935-6,
during the day, 509 intelligibility
of disconnected words was obtained
up to 230 mi. in June, Aug., and
Sept., and up to 560 mi. in Dec., us-
ing 1 kw. WWVH is heard several
thousand miles at night.

Natural Intervierence Barrier

It appears that the Japanese area
is plagued with a natural interfer-
ence barrage in addition to the in-
terference from many stations which
do not adhere sufficiently to inter-

national frequency assignments. One |

recording of WWVH and JJY on 5
mc in Japan showed a beat fre-
quency between the two stations at
times. Agreement between the sta-
tions was better than a part in 107
for a period of seven hours. In the
following two hours WWVH's fre-
quency was indicated different by as
much as 9 parts in 107, but in a
random manner,
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.wsn GRAPHALI.OY

e for appﬂcaflons re- -
_-q_y:ring low eiecfnw#. |

EXTENSIVELY USED IN

- SELSYNS
ROTATING THERMOCOUPLE and
STRAIN-GAGE CIRCUITS
ROTATING JOINTS
GUN-FIRE CONTROLS
DYNAMOTORS etc.

Wide range of grades available for standard
and special applications.

Brush holders and coin silver slip rings avail-
able for use with Silver Graphalloy Brushes.

OTHER GRAPHALLOY PRODUCTS:

Oil-free self-lubricating
Bushings and Bearings, Oil-
free Piston Rings, Seal Rings,
Thrust and Friction Washers,
Pump Vanes,

Write us for Data Sheels and further information. Qui-
line your problem and we wiil apply our years of
accumulated experience toward its solytion.

GRAPHITE METALLIZING

'CORPORATION

1002 NEPPERHAN AVENUE « YONKERS, N. Y.
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TEST-ADJUST
TELEVISION SETS AT

Your

CONVENIENCE

Even without station fest paffern or in
remofe, weak signal areds!

A television set will produce a picture only
when it is supplied with a COMPOSITE VIDEO
SIGNAL. To check any TV set properly, you
must have a COMPOSITE VIDEQ SIGNAL.

Every TV station sends « COMPOSITE VI-
DEO SIGNAL when telecasting a program or a
test pattern. This COMPOSITE VIDEQ SIGNAL
is composed of—(1) a synchronizing and blank-
ing signal to lock the free running raster into
a frame of two interluced fields, and—(2) a
video signal to control the amount of light and
produce the picture {which may be a program
scene or a test pattern for enalysis purposes).

VIED CENERATOR

MODEL
665

SUPREM

The SUPREME COMPOSITE VIDEQ GENER-
ATOR provides the same type of sync and
blanking signal as the TV station—even the
equalizing pulses. In addition, it incorporates
a video section which generates a special test
pattern for analysis and oadjustment of TV
sets. Other patterns or pictures can be pre-
sented by using auxiliary equipment connected
to the special “gated” video input section of
this versatile instrument. The Model 665 should
not be confused with the cross-hatch or bar-
pattern generators. The Supreme Model 665
supplies a COMPOSITE VIDEQ SIGNAL.

Why lose time and money waiting for that
ideal scene or test pattern to check a TV set?
In fringe or weak signal areas, you are strictly
in the “driver’s seat” with o SUPREME COM-
POSITE VIDEQ GENERATOR. Write SUPREME,
Inc., Dept. M-7, GREENWOQOOD, MISSISSIPPI
for descriptive folder.

Our 25th Year
Testing Instruments

"SUPREME BY COMPARISON*

TUBE TESTERS * - 0SCILLOSCOPES
SIGNAL GENERATORS s MULTI-METERS
FOR RADIO AND TELEVISION
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The sunrise or sunset period at a
control point in the radio propaga-
tion path should be avoided if high-
est accuracy of frequency measure-
ment is desired. As the ionosphere
layers begin to change in height
with the coming of daylight or dark-
ness the transmission path is altered.
This causes fluctuations in the re-
ceived frequency known as the
Doppler effect. Small beat frequen-
cies may be introduced in spite of
very precisely maintained synchron-
ism between two stations.

The frequency of the audio modu-
lation also changes by small
amounts. Sudden phase shifts are
quite noticeable when monitored
against a steady local source and
when the Doppler effect is in evi-
dence it would be desirable to use a
directional antenna.

Standard Frequency
Transmissions

The FCC submitted reports from
12 of their field offices scattered
throughout the U.S. and one office
in Hawaii covering reception of the
standard frequency station MSE,
Rugby, England, operating approxi-
mately 1% hour each day on 5 and
10 mc with a power of 10 kw, The
time and duration of these trans-
missions were such as to afford a
minimum of interference with WWV
and WWVH transmissions and are
shown in Fig. 9. The detrimental
effect (if any) of three standard
frequency stations operating simul-
taneously on the same frequency
was accordingly more difficult, if
not impossible, to evaluate.

The MSF 5 wmc transmission was:

as follows:? .
0544 UT 1 minute, call letters, voice

announcement

0545 5 minutes, 1000 cps modu-
lation

0550 9 minutes, carrier only

0559 1 minute, call letters,
voice anncuncement

0600 5 minutes, 1000 cps modu-
lation

0605 9 minutes, carrier only

0614 1 minute, call letters, voice

announcement

The MSF 10 Mc transmission was
divided in a similar manner, with
the first announcement beginning at
0629 UT and the last one at 0659
UT. The call letters and voice an-
nouncements came at the same time
as the announcements of WWV and
WWVH. The 1000 cps modulation
was on at the same time as the 440
eps or 600 cps modulations of WWV
and WWVH and could be distin-
guished along with the modulation
from WWYV. The distance range in-
volved for continental United States

(Continued on page 123)
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The New
DEPENDABLE

POWER FAILURE INDICATOR

for Aircraft and other Services
Using Signal Lights.

The Signalette is a wide vision indicator
employing a solenoid actuated “butterfly.”
The presence of a signal causes the two
“butterfly” vanes to open instantly, dis-
playing a luminous circle activated by re-
flected light. No incandescent lamp is
required,

The Signalette is extremely rugged. Physi-
cal shock as well as extreme voltage surges
experienced in aircraft do not affect its
operation.

Exhaustive life tests prove continued use-
fulness after more than 450,000 cycles of
operation, consequently no spares are re-
quired. The signalette uses only 2.5 watts—
about half the power requirement for a
famp.

Standard Operating Voltages

C. 12 v.D.C. (400 Cycle 3 phase

C. 6 V.D.C. or single phase for
other A.C. require-
ments provided on
request.}

Signaiette (Part NO. MOA-137 is interchange-

able with lamp assembly AC42B35%3.

48 V.D.
28 V.D.

Write or wire for complete data—

INVaI I

Zm;ineeaéng & M/y Co.

4721 N. Kedzie Ave., Chicago 25, Ill.

MANUFACTURERS OF: i
Broadcast FM, UHF ond VHF Tuning Assemblies

for Milifary and Commercial Receiving Equip-
ment, '
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BASEBALL

SCORE

M . e &
BY GUARDIAN
See ball game scores posted automati-
cally on electric scoreboards, or watch the
Signal Corps in the field with telephone
sets—walkie talkies—ground to plane—ship
to shore communications to witness per-
fect operation of Guardian Relays. Place i
your confidence in Relays by Guardian— Series 595 D.C.
expertly designed to your specifications.

For example, the Guardian 595 D. C. Relay is unusual in the
amount of power it provides. Up to 6 P. D. T. contact com-
binations on the standard open mounted unit. Ingenious
Guard-O-Seal engineering produces an amazingly compact,
hermetically sealed unit. Your choice of terminal types in a

light weight aluminum container to accommodate up to 4
P. D. T. contact combinations. Write.

GUARDIAN ELECTRIC

1607H W. WALNUT STREET CHICAGO 12, ILLINOIS

A COMPUETE LINE OF RELAYS SERVING AMIRICAN 'PNDUSTRY

£l

s

/ Synthane’s

your material—

~ for moisture resistance

tant pLUs? Synthane laminated plas-
tics may fill the bill. In addition to
being practically impervious to water.
our type of laminated plasties is also
a good electrical insulator, hard,
tough, dense, dimensionally stable.
light in weight, chemical and abra-
ston resistant, and may be easily
machined on standard wood or metal
working tools. We have the experience
and facilities for fast fabrication of
parts. Find out more about Synthane
—mail the coupon below today.

SYNTHANE CORPORATION

Manufecturers of 12 River Road, Ocks, Pa.

|

|
laminated plusﬁ(s : Gentlemen:

Please send the new Synthane Catal

SHEETS } witzout iﬁarglzeor o:)lizationyor; IZ;: pari'. o
RODS « TUBES
MOLDED-LAMINATED { Nemoooooo o —
MOLDED-MACERATED | Address___

|

FABRICATED PARTS

City ___  __ Zome___State _____
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£-506-CE—Plug with Cap

5-506-DB
Socket with deep Bracket

PLUGS &
SOCKETS

- 500 SERIES

Proven Quadlity!

For 5,000 Volts, 25 Amperes
per Contact Alterable by cir-
cuit Characteristics.

Socket contacts of phosphor bronze, knife-switch type, cadmium
plated. Plug contacts hard brass, cadmiuvm plated, Made in 2,
4, 6, 8,10, and 12 contacts. Plugs and sockets polarized. Long
leakage path from terminal, and terminal to ground. Caps and
Brackets, steel parkerized {rust-proofed). Plug and socket blocks
interchangeable in caps and brackets. Terminal connections most
accessible, Cap insulated with canvas bakelite,

Write for Jones BULLETIN 500 for full details on line,

Howanp B. JONES DIVISION

CINCH MANUFACTURING CORPORATIONM

CHICAGO 24, ILLINOIS

SUBSIDIARY OF UNITED-CARR FASTENER CORP -

Typical Keystone Magnetic Amplifier, open
unit, Also supplied hermetically sealed.

; Keystone is noted for ifs speciali-
- zation in magnetic amplifiers. No
standard ‘‘line'' ., . . rather we
build magnetic amplifiers of all
sizes, your design or ours, We'll
ship them right on schedule, open
or hermetically sealed. If magnetic
amplifiers for Servo systems are
your problem, we’ll give your in-
quiry prompt, intelligent aften-

tion. No obligafion te consuli our
engineering department,

KEYSTONE PRODUCTS COMPANY

UNION CITY 6, N, J. ]

wwWw americanradiohistorv com

UNion 6-5400

TELE-TECH °* July 1952



www.americanradiohistory.com

s

e
.

.

101-AX. A iaboratory pre-amplifier. Uses single
12AX7 tube with tricde sections in cascode. 42 and
32 db fixed gain. 80 db signal to noise ratio at
moximum output. Intermodulation 2% at plus 4 dbm
{using 12 ke and 40 cps at ratio of 1 to 4}. Multi-
impedance input and output. Feedback loop purposely
does not include input ond output transformers, thus
ollowing for complete line isolation and maximum
flexibility, Complete details in Catalogue 16-C.

101-BX. A baom microphone pre-amplifier especially
designed for tow leve! dialogue pickup. For use in
six ta ten-foot pickups as in motion pictures ond TV.
Feature of design is 10 db more gain obove humand
noise level than conventional pre-amplifiers. 50 ond
40 db fixed goin. Intermodulation 2% of plus 4 dbm
{using 12 kc ‘and 40 cps at o ratio of 1 to 4}. Feed-
back loop purposely does not include input and out-
put transformers, thus allowing for camplete line
isatatian ond maximum flexibility. Complete details
in Catalague 16-C and Bulletin C-1016.

102-AX. A laboratory line amplifier. 42 db goin.
95 db signel to noise ratio ot maximum autput.
Maximum input minus 18 dbm. Maximum output plus
24 dbm. Multi-impedance input and autput. Inter-
modulation 2% at plus 24 dbm (using 12 kc and
40 cps at 1 te 4 ratio). Feedback loop purposely
does not include input and output trensformers, thus
allowing for complete line isolation and maximum
flexibility. Complete detoils in Catalague 16-C.

New York Area: 7 - &%

Audio & Video Prods. Corp.

N/
CINEMA

ENGINEERING CO.

1510 W. VERDUGDO AVE. » BURBANK, CALIF,

Export Agents: Frazar & Honsen, Ltd. « 301 Ciay St.
San Francisco, California, U, 5. A
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was from approximately 3300 to 5500
mi.

The 5 wmc transmissions were
heard faintly in Mass.,, Ga., Mich,,
Texas and Jdaho. An observer in
South Australia has heard MSF on

10 mMc a number of times during |

May, July and Aug.

In view of the above reports there-

seems to be little use in making
further observations in the U.S. on
MSF under its present limited time
schedule. It would appear that the
5 Mc transmissions should have been
received more strongly than re-
ported, as they had an all-darkness
transmission path to the U.S.

Conclusions drawn from these
tests at this time are that MSF does
not interfere with stations WWYV or
WWVH as used in the U.S. What the
conclusions may be for observations
in the British Isles, Europe and Af-
rica are unknown, but in any event,
it would appear that the times of
transmission are too short to evalu-
ate in terms of a world-wide stand-
ard frequency service.

Piscussion

Most of the reports of reception of
WWVH and WWV indicated no
measurable beat between the carrier
frequencies or audio frequencies as
broadcast, so that no detrimental
effects were noted which were at-
tributable to operation on identical
frequencies. However, it is probable
that few of the observers, except
government agencies such as the
FCC, had facilities for the determi-
nation of a small frequency differ-
ence if such existed.

Some of the reports from a few of
the FCC field stations at times indi-
cated beat frequencies from a frac-
tion of a cycle to 2.5 cps for some
periods, on 10 and 15 »ic. Later the
beat was not present. The beat was
particularly noticeable on occasions
when WWV and WWVH were re-
ceived with equal intensity. Fading
also produced a beat effect at times
so that it was difficult to distinguish
between the fading and a frequency
difference between the stations.

Under suitable receiving condi-
tions it is possible to receive the
seconds pulses on one or two of the
carrier frequencies both ways
around the earth. These pulses as
received seldom coincide even
though the pulses transmitted from
WWV and WWVH are sent at nearly
identical times.

Theoretically the beat effects de-
sceribed above may be expected but
their absence was surprising. Gen-
erally speaking, beat frequencies
and phase shifts may be expected

(Continued on page 125)
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A CHECK LIST

‘of high quality
components
and

services for

DESIGN
ENGINEERS

e o o
magnet wire

We produce our own magnet wire of the
highest quality . . . specializing in sizes
down to 48 gavuge, insulated with enamel,
formvar, dipsol {liquid nylon) cotton, silk,
glass, or any combination of the above
insulations. Our automatic machinery
combines high capacity with precision
control at every step.

special coils and windings

We wind coils in one of the best-equipped
departments of its kind, furnishing either
windings for your assemblies or completed
ond tested coil components for a wide
range of electrical and electranic units,
including precision transformers as de-
scribed below.

precision transformers

From design to final electrical tests,
Wheeler is geared to efficient production
of audio and special purpose transformers,
including MILT type transformers and
reactors Using nickel alloy, Hypersil or
standard core materials — hermetically
sealed, varnished, or Fosterite type. If
you are looking for help in meeting an
exacting specification, Wheeler is a good
company with which to do business.

ELECTRICAL Sowud Powered
TELEPHONE COMPONENTS

Wheeler Standard and High Level hand-
sets and inter-communication units are
increasingly used as components of spe-
ciglized systems in military and civilian
services. We invite correspondence with
intercom engineers.

THE WHEELER
INSULATED WIRE COMPANY, Ing,
Division of the Sperry Corp.

1107 East Aurora 5t _Waterbury 20, Conn,
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ELECTRONIC

and

MECHANICAL
ENGINEERS

As a leader in the field of electronie research
and development, MELPAR constantly deals in
new ideas and works with skilled men whose
initiative and ability are an active factor in the
development of these ideas.

We want to add to our distinguished group of
engineers men whose background entitles them
to the substantial salaries, advancement and rec-
ognition that is an integral part of MELPAR
policy. Work is in pleasant Alexandria, just out-
side Washington, D.C., in a modern plant with
extensive laboratory facilities.

If you have had Research, Development and
Manufacturing experience iu any of the follow-
ing fields we would like to hear from you:

FLIGHT SIMULATORS
e Computers o Radar Beacons
o Telemetering
¢ Sub-Miniaturization
¢ Microwave Receivers

Microwave Transmitters

Send resume to:
PERSONNEL DIRECTOR, Dept. T.T.

MELPAR., INC.

Subsidiary Westinghouse Air Brake Co.

452 Swann Ave. Alexandria, Virginia

10 Potter Street Cambridge, Mass.
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TRANSFORMER
ENGINEER

TO HEAD
DEVELOPMENT WORK
®

Rare opportunity to join staff of
nation’s leading manufacturer of spe-
cialty transformers as head of devel-
opment section. Company has jowest
turnover in the industry. Background
should include at least three years in
responsible position as project or de-
velopment engineer with experience in
at least three of the foliowing lines:
fluorescent lamp ballasts—transform-
ers for luminous tube, ignition, mer-
cury lamp, power circuit, control and
radio. Age preferred, 30 to 40 years.

Attractive salary range. Midwest
location in area of good living condi-
tions. Give complete data regarding
past and present work. All replies
confidential. Our engineers know of
this advertisement.

Box 1752, TELE-TECH
480 Lexington Ave.,
New York 17, N.Y.

WANTED
ENGINEERS

.Excellent opportunities with

eastern manufacturer for per-
manent .positions with good
pay, advancement, work with
highly professional staff. Our
work does not depend on de-
fense alone. We need the fol-
lowing skills: {(Write in com-

plete confidence)

PHYSICISTS

RADAR CIRCUITRY
COMMUNICATIONS
MICROWAVE

Box A7—TELE-TECH
480 Lexington Ave.
New York 17, N. Y.
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when receiving two widely spaced
stations operating on identical fre-
quencies. Shifting to other standard
frequencies or the use of directional
antennas may largely overcome un-
desired effects.

Conclusions

The data presented verify past
experience of propagation character-
istics acquired on standard fre-
quency transmissions. These may be
briefly summarized as follows: The
3 Mc transmissions are generally
useful for shorter distances during
daylight and for a few thousand
miles at night. The 10 Mc transmis-
sions are useful for longer distances
and show no pronounced attenuation
or absorption with daylight such as
is manifested on 5 mc. Directional
antennas may be a necessity at some
locations if satisfactory results are
to be obtained. The 15 Mc transmis-
sions are useful for distances from a
few hundred to 10,000 mi., day or
night. Seasonal effects, changes in
sunspot numbers, ionosphere dis-
turbances and local conditions of
atmospheric and man-made elec-
trical noise affect reception ranges.
The data are to be interpreted in
terms of a drastic change in solar
activity, as shown by the 12-month
running average Zurich sunspot
number, which was 137 for June
1949, and 68 (estimated) for Nov.
1950. The months from June 1949,
through July 1950, may be roughly
considered as part of a period of
high solar activity. The months be-
ginning with Aug. 1950, represent
medium solar activity. There was a
sharp decline in the monthly aver-
age Zurich numbers beginning with
Sept. 1950. The effect of decreased
solar activity is in the direction of
a lowering of critical frequencies
and, almost without exception, of a
lowering of optimum traffic frequen-
cies for a given transmission path.
Results to be expected at a given
location on the several standard fre-
quencies may be estimated from the
information given herewith. The
best frequency or frequencies can
be determined by trial.

Experimental Operation

WWVH has been in operation on
an experimental basis at low power,
for a period of two years. It has been
found to supplement the standard
frequency and time service cover-
age of WWYV, particularly in the
Pacific and Alaskan areas, without
introducing undesirable interference.
It is likely that increased power at
WWVH would further extend the

(Continued on page 126)
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COMPONENT APPLICATION
ENGINEERS

Collins Radio Company needs experienced com-
ponent application engineers. Experience in
component application or testing and specifica-
tions is required. EE degree desirable but equiv-
alent additional experience will be considered.
Immediate need is for men familiar with motors,
dynamotors vacuum tubes, transistors, meters
relays, transformers, capacitors and resistors.

Salary commensurate with ability.

Write fully—today. Address letter to

COLLINS RADIO COMPANY

Cedar Rapids, lowa

i
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Write us fully about yourself — today. The jobs are open
now! Address your letter to Merrill S. Smith, Collins Radio

URGENTLY NEEDED

Technical Writers
for
Collins Radio’s Engineering Publications Department

Collins Radio Company’s ever-growing leader-
ship in the fields of communications, navigation
and broadcasting is placing an increasing im-
portance upon the completeness and quality of
the technical literature required fo support its
equipment in the field.

If you are qualified to write such material, join us

and watch electronics progress with Collins.

Collins' facilities include a complete self-sufficient

publications organization, including writers, edi-

tors, artists, draftsmen and a well-equipped offset
printing plant.

Duties—Preparing and editing copy for commer-
cial and government operating and mainte-
nance manuals, engineering reports and
equipment specifications.

Qualifications—Degree in electrical engineering
or degree in journalism and several years
of practial radio experience.

Company, Cedar Rapids, lowa.

RADIO~TV -RADAR
TRANSFORMER DESIGN ENGINEER

WANTED—B.S.E.E. graduate, 25-35 years, for radio, TV,
Radar Transformer design and development. Should be
experienced, three to five years. Attractive salary range
with top fringe benefits. Our modern plant is located in
Midwest in good living area. Give full details covering
your experience. All replies confidential. Our engineering
staff knows of this advertisement. Box 2752, TELE-TECH,
480 Lexington Ave., New York 17, N. Y. ’
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TELE-TECH
CLOSING DATES

25'I‘h of second month preceding date of issue, for all ads requiring
proofs, composition, foundry work, key changes, etc.

151- of preceding month for complete plates only—no setting.
201-'1 of preceding month—Publication Datfe.

Cancellations no* accepted after 1st of preceding month.

CaldweII-CIements, Inc., 480 LEXINGTON AVENUE, NEW YORK 17
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coverage and also give more definite
data on the seriousness of beat fre-
quencies sometimes observed.

Operation on 5§ MC

The operation of station JJY on
5 mc for a limited period was insuf-
ficient to get the desired experi-
mental -results. However, operation
of the station would undoubtedly
increase the standard frequency cov-
erage for the Far Fast.

MSF operates on 5 and 10 mc at
such a time of day and for such a
short period that its effect upon
WWYV transmissions is of no conse-
quence in the U.S. The effect in
Europe has not been published. If
the station should operate for longer
periods, such as for 24 hours one
or two. days per week, considerable
information of an interesting nature
could be obtained in the U.S.
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RETUNABLE UHF TRANSLATOR

General Electric has announced a UHF transtator
for installation in its TV receivers without re-
moval of the chassis from the cabinet. The unit
may be tuned to receive any three stations in
the 470-890. MC band, and may be retuned to
different -channels if the ewner should move. In
GE sets made after the spring of 1949, it is
¢ontrolied by a selector knobh mounted behind
the VHF tuning knob. Price has not yet been
set, but is expected Yo be not more than $50
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 BY WATERMAN

MODEL
S-4.A

Weight 315 Ibs.
9‘/8”X ”%u
x 17"

Anoiher example of WATERMAN
pioneering, a compact, portable instry-
ment for precision pulse measurements
adaptable for all electronic work, in-
cluding radar and TV. 5-4-A SAR
PULSESCOPE will portray all attributes
of the pulse; such as shape, amplitude,
duration and time displacement. In §
mode of operation, the unit functions
as a wide band oscilloscope, with
optional video delay, in either repeti-
tive or triggered sweep conditions. In
A mode of operation the unit functions
as a precision time measuring device,
with internal crystal controlled mark-
ers available for self calibration. In R
mode of operation a desired small
segment of A Sweep is expanded to
fill the face of the tube for detailed
observation.

Video Amplifier band pass up to 11 mc ...
optional Video delay 0.55 us...Pulse rise and
fall time better than 0.07 us...Video sensi-
tivity of 0.5 p to p/inch...5 Sweep 80 cycles
to 400 KC either triggered or repetitive... A
Sweep 1.2 us to 12,000 us, R Delay 3 us to
10,000 us... Directly calibrated on a precision
dial...R Pedestal (or sweep) 2.4 usto 24 us
... A & R Sweep Triggers available externally
... Internal crystal markers of 10 us =50 us . .5
Built in precision amplitude calibration.,

Operates on 50 to 1000 cycles at 115V AC,

W PO

PHILADELPHIA 25, PA.
CABLE ADDRESS: POKETSCOPE

i

WATERMAN PRODUCTS INCLUDE:
S-5-A-LAB  PULSESCOPE.
5-10-B GENERAL E

o .

s

$-14-A HIGH GAIN
5-14-B WIDE BAND
5-15-A TWIN TUBE
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CHECK YOUR

LARGEST STOCK!

Your requirements of
large or small quanti-
ties of relays can be
quickly supplied from our huge stock.

Wide variety of types, all made by
leading manufacturers. Each relay is
brand new, inspected and fully guar-
anteed by Relay Sales,

' STANDARD TELEPHONE RELAYS

w'SHORT TELEPHONE RELAYS
v DUAL TELEPHONE RELAYS /' SLOW
ACTING RELAYS  SEALED RELAYS
y ROTARY RELAYS  MIDGET RELAYS
¥ KEYING RELAYS  DIFFERENTIAL
RELAYS y PLATE CURRENT RELAYS
' ANTENNA SWITCHING RELAYS
v "BK" SERIES " STEPPERS & RATCHET
RELAYS  LATCHING & INTERLOCKING
RELAYS " MECHANICAL ACTION RELAYS

v VOLTAGE REGULATORS ,~OVERLOAD
& CIRCUIT BREAKERS | REVERSE
CURRENT RELAYS  AIRCRAFT

CONTACTORS " MOTOR & CONTROL
DEVICES  TIMERS  SOLENOIDS

y RELAY ASSEMBLIES

RELAY SALES
CATALOG
NOW READY

WRITE FOR YOUR
COPY TODAY

833 W. CHICAGO AVE.

DEPT. &, CHICAGO 22, ILL.
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BULLETINS

Thin Electrical Steels

Test results on three types and five dif-
ferent thicknesses of thin electrical steel are
described in a new bulletin by the Armco
Steel Corp., Middletown, Ohio. This infor-
mation has been compiled from data secured
over a wide range of inductions and fre-
quencies. By using the curves presented in
this bulletin, the design engineer can deter-
mine the magnetic properties of each
thicknss of Armeco thin elecirical steel,

Transformers

Kenyon Transformer Co., Inc., 840 Barry
St., New York 59, N. Y. is distributing a
bulletin describing its line of transformers.
Hermetically-sealed units, and Kenyon “T*
li]mi1 tcll‘ansformers and components are in-
cluded.

Instrument Amplifier

An improved instrument amplifier which
increases the accuracy of oscilloscopes and
vacuum tube voltmeters is the subject of a
new 4-page hulletin published by Keithley
Instruments, 3868 Carnegie Ave., Cleveland
15, Ohio. Designated the Model 102 Phantom
Repeater, the improved instrument has an
input impedance of over 200 megohms
shunted by 6.0 uuf; gains of 1.0, 10, and
100; frequency response from 5 to over
150,000 cps.

Potentiometer

The DeJur-Amsco Corp., Industrial Sales
Div., 45-01 Northern Blvd., Long Island City
i, N. Y., has issued a new two-page bulletin
(#101-T) covering its new line of Series
C-200 External Phasing Potentiometer. The
new C-200 series has been engineered and
designed to fulfill the exacting requirements
of contemporary instrument, compuier and
similar electronic equipment.

Clipper Diode

A new tube data sheet released by Lewis
and Kaufman, Inc., 52 El Rancho Ave., Los
Gatos, Calif., describes the Los Gatos brand
Type 719A clipper diode. It illustrates the
tube, gives outline data with dimensions,
ar%d lists the general electrical character-
istics.

Capacitors

The Hammarlund Mfg., 460 West 34 St.,
New York 1, N. Y., has announced the pub-

| lication of a new 1952 Capacitor Catalog

which is now available to electronic manu-
facturers, the military services and re-
search and design engineers. This 12-page
brochure includes cemplete drawings and
electrical and mechanical specifications cov-
ering a broad selection of standard variable
air capacitors.

NEC Proceedings Avuailable

Volume 7 of the Proceedings of the
NEC, covering the 1951 conference has
been published by the National Elec-
tronics Conference, 852 E. 83rd St,
Chicago 19, Ill. Electronic research, de-
velopment and application in audio
systems, components, computers high
frequency measurément, information
theory, magnetic amplifiers, medical
and industrial applications microwave
and propagation, signal detection, tele-
vision and tubes are some of the topies
which are covered in the book’s 79
papers. Copies are available from con-
ference headquarters at $5.00 each.
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MICO

Precision A pparatus

TOROID GOIL

WINDERS

Flexible machines for your
laboratory prototype develop-
ment work.

Production machines built
for volume manufacturing of
specific coils.

MICO INSTRUMENT CO.

75 Trowbridge $t., Cambridge, Mass.

TELE-TECH

for September
Brings you . . .

A SALUTE TO
WEST COAST
ELECTRONIC
INDUSTRIES

. .. and in the advertising pages
of this great issue, a vehicle for
unusually effective intra-indus-
try selling—East to West and
West to East.

Den’t miss this chance to cap-
italize on high engineering in-
terest in this comprehensive
study of a region’s growth. Out
in time for the Western Elec-
tronic Show.

Advertising forms close Avg. 1

CALDWELL - CLEMENTS, INC.

480 Lexingfon Avenue, New York 17, N. Y.
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Input stages of the
amplifier are shock
@ mounted to reduce
microphonics.

(1 2

“ for completely
detailed
catalog (,]ata’

AMP GUTPUT

VDLTS FULL SCALE

The power supply is

completely shielded to
@ prevent hum radiation
in adjacent equipment,

The amplifier

is completely
@ shielded to prevent
hum pick-up.

&
e

The New Daven Electronic Voltmeter, Type

is a superior, portable instrument, ideal for general laboratory
and production use. It is built with typical Daven precision to
measure accurately A.C. sinusoidal voltages over a frequency
range from 10 to 250,000 cycles and a voltage range from .001
to 100 volts.

Large, easy-to-read, illuminated, meter scale on which ail
readings may be made.

Accuracy + 2% over entire frequency range.

Output jack and separate volume control for using Voltmeter
as wide-range, high-gain amplifier,

Construction permits readings independent of normal power
line variations.

Meter scale has both voltage and decibel ranges.

AWWW americanradiohistorv com
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Plate Voltage

Plate Cutrent .

Plate Resistance (Approx.)
Trensconductance .

Grid No. 2 Voltage .

Grid No. 1 Voltage .

CHARACTERISTICS,
CLASS A, AMPLIFIER
‘ '300 volts

30 ma
. 0.15 megohm
11000 zmhos
150 volts
=3 volts

interelectrode Capacitances (Without external shieid):

Grid No. 1-to-plate . .
Input
Output .

Input Volts (peak-to-peak) . .
- Output Volts (peak-to-peak) .

0.120 pepuf
11 puf
5.5 puf
Performance, 4-Mc Video Amplifier
Ivolfs
132 volts

. « « With the new RCA-6CL6 miniature power pentode

Another RCA First. .. the new RCA-6CLG
miniature power pentode was specifically
designed to fill the need for a low-cost,
high-output video amplifier tube.

Improved in performance over the
RCA-developed 6AG7, this new 9-pin
miniature has decreased microphonic re-
sponse and is capable of driving high-
voltage picture tubes with low amplitude
distortion.

Having a voltage gain of approxi-
mately 44, the RCA-6CL6 can be driven
directly by the video detector. It will pro-

—,

~a —,

vide an output of 132 volts peak-to-peak
with an input of only 3 volts peak-to-peak
from the video detector in a 4-Mc video
amplifier.

RCA Application Engineers arc ready to
assist you in the application of the
RCA-6CL6 to your television receiver de-
signs. For further information write RCA,
Commercial Engineering, Section GR-57,
Harrison, N. J., or contact your nearest
RCA field office:

THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA

FIELD OFFICES: (East) Humboldt 5-3900, 415
S. 5th St., Harrison, N, J. (Midwest) White-
hall 4-2900, 589 E. Illinois St., Chicago, Iil.
{(West) Madison 9-3671, 420 S. San Pedro St.,
Los Angeles, Calif. Tmks. @

A&m new RCA tube

RCA-6AF4 Miniature UHF
Triode, for use as the local
oscillator in UHF television
receivers covering the range
of 470 30 890 Mc. Features
silver-plated base pins and
short mount structure,

[ﬁm RADIO CORPORATION of AMERICA

\ |

'/ ELECTRON TUBES
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