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it's revolutionizing 2-way radio

r ®

Motorola’s amazing
[ 4

invenhon ...THE SENSICON

PERMAKAY FILTER FOR GUARANTEED
PERMANENT SELECTIVITY! Thousands
in the field, operating year in and

year out, without failure,

The Permakay I.F. Wave Filter for PERMA-

NENT SELECTIVITY—guaranteed for the mo*orOIa

life of the set! This coil and capacitor filter

network is noise-balanced for optimum signal- F I n sts

to-noise ratio, achieved by counterphasmg
These super-precision elements are cast in TRUE ADJACENT CHANNEL
solid waterproof plastic which will not melt,

crack, loosen, or deteriorate. PERMAKAY SPLIT CHANNEL
thus assures permanent precision selectivity,

reduces maintenance, and increases all-around SENSICON CIRCUIT

serviceability of your Motorola equipment. PERMAKAY*

. AND HERE AGAIN THE MOTOROLA o
GUARANTEE provides perfect radio service statomic oscillator i
today and protects against obsolescence to- iso g cavities i

morrow. When radio channels are split you
need not buy a new receiver — simply ex-
change the standard-channel Permakay filter
for a new split-channel filter and your receiver instantaneous deviation control
is up to date and ready for years of service.

differential squelch

capacitunce discriminator

bridge balanced crystal oven

SO INSIST ON SENSICON and protect your investment!

Communications and Electronics Division
4545 AUGUSTA BLVD. e CHICAGO 51
in Canado:

Rogers Majestic Electronics Uid., Torento, Ont.

SPECIALISTS IN MOBILE RADIO FOR 21

Permakay is here to stay
os the keystone of the B

Sensicon Cireuit

YEARS

www americanradiohistorv com
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ELESTECH)

Formerly ELECTRONIC INDUSTRIES

TELEVISION e TELECOMMUNICATIONS ¢ RADIO

Edited for the 15,000 top influen- NIARCH" 1951

tiol engineers in the Tele-communi-

cations industry, TELE-TECH each COVER: IRE’s 1951 Convention Hotel, the Waldorf-Astoria, looking south along New

manth brings clearly written, com-
pact, and authcritative arficles and
summaries of the lotest tachnological
devalopments fo the busy exccutive,
Aside from its engineering aorticles
dealing with manufacture and oper-
ation of new communications aquip-
ment, TELE-TECH is widely recog-
nized for comprefensive analyses
and statistical surveys of frends in
the industry, fts timely reports and
interpretations of govarnmental ac-
tivity with regord to regulation, pur-
chasing, research, and development
are sought by the leaders in fthe
many engingering fields [isted below

Manufacturing

TELEVISION = FM
LONG & SHORT WAVE RADIO
AUDIO  AMPLIFYING EQUIPMENT
SOUND RECORDERS &
REPRODUCERS
AUDIO ACCESSORIES

MOBILE » MARIME * COMMERCIAL
GOVERNMENT
AMATEUR COMMUMICATION
CARRIER * RADAR * PULSE
MICROWAVE + CONTROL SYSTEMS

Research, design and production of
spacial types
TUBES, AMPLIFIERS, OSCILLATORS,
RECTIFIERS, TIMERS, COUNTERS,
ETC, FOR
LABORATORY = INDUSTRIAL USE
ATOMIC CONTROL

Operation

Installation, operation and main-
tenance of telecommunicetions
equipment in the fields of

BROADCASTING ‘= RECORDING
AUDIO & SOUND * MUNICIPAL
MOBILE = AVIATION
COMMERCIAL = GOVERMMENT

York’s Park Avenue to the west entrance to Grand Central Palace where, as in past
vears, the IRE Exhibits will be located. On the sixth floor of the Palace (480
Lexington Ave.) are the offices of Caldwell-Clements, Inc., publishers of TELE-TECH,

March 19 to 22 are scheduled dates for IRE Convention and Exhibits.

DEFENSE CONTRACTS: HOW TO SELL TO THE NAVY...... Stanley Gerstin

Military to spend over $2 billion for radio-electronic equip-
ment and parts in 1951; Navy’'s share is $500 miilion

TV SOUND DIPLEXER FOR STUDIO-TRANSMITTER LINKS
L. Staschover and H. G. Miller

Design details of submitter and subsceiver units that en-
able simultaneous microwave transmission of video and audio

MEASURING TIME AND FREQUENCY IN HAWARL.......... .. V. E. Heaton

Determination of standard frequency transmission charac-
teristics is carried on despite propagation vagaries

NEW NBC TELEVISION STUDIO COYERS HALF CITY BLOCK. ... ... .......

LOW-NOISE SILVER-PRINTED TELEVISION TUNER. .......... Harry Kayner

Close-tolerance silver-deposit process makes possible an
inductive type tuner with linear elements for fringe areas

PROPERTIES OF LONGITUDINAL SLOTS IN CIRCULAR WAVEGUIDES
C. E., Feiker and 8. C. Clark, Jr.

Longitudinal slots in circular guides considered analogous
to those found in broad faces of rectangular types

IRE CONVENTION AND RADIO SHOW . . ... ... ... ... . ... ... ... ......
CUES TOR BROADCASTERS ... i

UHEF TV PROPAGATION MEASUREMENTS—PART 1
K. H. Cook and R. G. Artman

Comprehensive survey using commercial receivers and field
strength measuring equipment provides new angle on UHF TV

HIGH FREQUENCY MEASUREMENTS CONFERENCE .. ... ... ... ........

DEPARTMENTS:
TeleTips .............. 16 News ... i 58
Editorial . ............ .. 27 Personnel .. ... ... ... .. 76
Radarscope ............ 28 Books .. ... .. ... ... .. 78
Washington News Letter .. 52 Letters . ......... e 83

New Equipruent . ........ 53 Bulletins ............... 102

30

34

36

38

39

42

S50

Plaza 9-7880. Publishers also of RADIO & TELEVISION RETAILING

www americanradiohistorv com
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Some Have Greatness TALETE]
7] TELEVISION » TELECOMMGNICATIONS = RADID
Thrust Upon Them

O. H. CALDWELL M. CLEMENTS
— ditorial Director ublish
Shakespeare Editorial D 1 Publisher

BERNARD F. OSBAHR JOHN H. BATTISON
Associate Editor Associate Editor

H. D. WULFORST CHARLES DREYER

Assistont Edilor Art Director
R. C. DAVIES DR. A, F. MURRAY
News Editor Consufting Editor
National Press Bldg. 4707 Windom Pl
Washington, D. C. Washingten, b. C.

CIRCULATION
B. V. SPINETTA, Circulation Director
M. GROENING
HE reputatiou the Subscriptions, List Compilation

Reeves Sounderaft BUSINESS DEPARTMENT

name enjoys in the M, H. NEWTON, Business Manager

sound recording field HOWARD A. REED, Sales Manager
has been mertted over JOSEPH DRUCKER, District Manager
the years by producing 480 Lexington Ave., New York 17, N. Y,

supcrior; pI‘CCiSiOIl Telephone Plaxa 9-7880

) s at prices cousistent with their quality. The
IIOdUCtb prie cot 1 quatty S. M. GASKINS, Western Manager

maguetic tape from the Reeves Soundcraft Laboratories JOHN D. LUPTON, Disirict Manoger
offers you ten distinct features that assure higher efficiency 201 N. Wells St., Chicago 6, NI,
and fidelity. Our line of recording discs is assorted and Telephone RAndolph 6-9225

designed to answer every recording requirement.
CHRIS DUNKLE & ASSOCIATES
You can buy, use and recommend Reeves Sounderaft © Colifornia Represenfative

recording tape and dises with confidence 2506 W. 8th Street, Los Angeles 5, Calif.
for these products are backed by a repu- Telephone DUnkirk 7-6149
tation we value lughly. JOHN J. BORGHI, Controller

. ) N. McALLISTER, Director Reader Service
Soundcraft tape s madein all ivpes and

lengths for nse v all lape recorders. M. IMMEL, Production Supervisor

Lt. Col. STANLEY GERSTIN

Assisfant Publisher and Manager,
Government Manuals Division

TELE-TECH*, March, 1951, Vol. 10, Ne.
3. 40 cents a copy. Published Monthly
by Caldwell-Clements, Inc., 480 Lexing-
ton Ave., New York 17, N. Y. M.
Clements, President: Orestes H. Caldwaell,

Sounderaft recording dises are avnilablc‘}
Treasurer. Subscription rates: United

in a variety of stzes, single and double face.

States and Possessions, §3.00 for one year,
$5.00 for two years. Canada, $4.00 for
one year, $6.00 for two years. All other
countries, $5.00 for one year, $7.00 for

two years. Please give title, position and

company connection when subscribing.

REEVES ’ CORP. Application is pending for acceptance
Section 34,64 Postal and

under Laws
REEVES—"“20 YEARS WITH SOUND RECORDING MEDIA™ Regulations. Copyright by Caldwell-
LY Clements, Inc., 1951. Printed in U.S- A,
10 EAST 52nd STREET, NEW YORK 22, N. Y. *Reg. U. S. Pat, Off,

+ EXPORT—REEVES EQUIPMENT CORP., 10 EAST 5Znd STREET, NEW YORK 22, N. Y.

2 TELE-TECH + March, 1851
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We welcome your consultation,
Write for our new catalog.

o

B FOR CATHODE RAY TUBES [

TELE-TECH -+ March, 1951

16-HEAD
SEALING
MACHINE

For farge cathode ray
tubes. Indexing ma-
chine with Dual mo-
tor drive. Each has
variable speed drive.

#1463

48-POSITION
EXHAUST
MACHINE

All degrees of opera-
tion from manual to
completely automat-
ie. Production lim-
ited only by pump
equipment or load-
ing speed of oper-
ator.

#1384

12-HEAD BUTTON
STEM MACHINE

Button 4" in diam-
eter with § long
wires. Hand loading
and unloading. Dual
motor drive. Avail-
able for any stems,
any number of heads
and automatic feeds.

Kahle equipment for manufacturing
cathode ray, miniature,
and sub-miniature tubes

#1363

16-POSITION
BASING
MACHINE

Also for other large
lamps and  tubes.
Takes up fo 12" tubes
in every position,
Variable speed drive.
Foot operated feed.

#1197
24-HEAD BUTTON
STEM MACHINE

For miniature and
sub-miniature tubes.
Two upper moulds
for making non-tab-
ulated stems with
short lead wires. Dual
motor drive. Cap.
1000 per hour.

#1375

12-HEAD
SEALING
MACHINE

Also for hearing aid
tubes. Kahle Stand.
ard Dual motor drive.
Indexing by barrel
cam and rollers.
Heads have self-cen-
tering bulb holders.

KAHLE ENG

1317 SEVENTH STREET

www americanradiohistorv com
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L" nusual combinations of characteristics
required in today’s critical electronic circuits
demand a complete range of resistor types.
Specializing in resistors, IRC makes the
widest line in the industry. This means
ease of procurement—a single dependable
source of supply for all your resistance
needs. It also means unbiased
recommendations—no substitution of
units “‘just as good”. IRC’s complete line
of products; complete research and testing
facilities; complete network of licensees
for emergency production—all add

up to complete satisfaction for you.

PRECISION RESISTORS

IRC Precision Wire Wounds offer o fine balance of
aecuracy and  dependabifity for close-tolerance
applications. Extensively used by leading instru-
ment makers, they excelin every significant charac-
teristic. Catalog Bullefin D-1, :

IRC Deposited Corkon PRECISTORS combine accu-
racy and economy for close-tolerance applications,
_where carbon compositions are’ unsuitable and
wire-wound precisions foo expensive. Calalog
Bulletin -B-4,

CONTROLS

IRC Type W Wire Wound Controls
are designed for long, dependable
service dnd balanced performance
in every characteristic. These 2-wait
variable wire wound unils provide
maximum adaptability te most rheo-
astat and potenfiometer ‘applications
within thair power raiing. Cataleg
Bulietin A-2, r 5

IRC Matched Paiis provide o dependable low-
cost solution fo close-tolerance reguirements, Both
Type BT and BW ‘Resisiors are available in
matched pairs, Catalog Bulletin B-3.

IRC New Type Q Controls” feawre
small ¥54s'" size, rugged construction
and superior performance. Increased.

IRC Sealed Precision Voltmeter Multiplisrs are svif- -
able and dependable for use under the most
S AT N Beo s i e severe humidity conditions. Each consists of several
tance ratios successful in larger IRC / IRC Precisions mounted and interconnected, encased
Controls. Catolog Bulletin A-4, g in o glozed ceramic tube. Cafalog Bulletin D-2.

WWW . americanradiohistorv.com
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"HIGH FREQUENCY and

INSULATED COMPOSITION
‘and WIRE wouuo RESISTORS

5

IRC Advanced Type BT Resistors
meet and beat JAN-R-11" Specifi-
cations atba, Y11 and 2 watts—
combine extremely low operating
femperature with excellent power
dissipation. Catalog Bulletin B-1.

IRC Type BW Wire Wound Resistors

i
-

=

g - dgre exceptionally stable, inex-

pensive units for low range re-
quirements, Have excellent per-
formance records in TV circuits,
“ meters, analyzers, etc. Catalog

T f" Bulletin B-5. . .
HIGH POWER RESISTORS """ IRC Type BTAV High Voltage-
! : J‘«i’ " Resistors, developed for use s’

IRC Type MP High Frequency A discharge resistors in Auorescent "Quick Start"

Resistors afford stability with low
inhersnt inductance and capacity
in circuits involving sfteep wave
fronts, high frequency measuring

circuits ond radar pulse equip-

ment, Available in sizes from Y

_to 90 watts. Catalog Bulletin F-1,

Type MV High Voltage - Resistors

utilize 1RC's famous filament re-

sistance coating in helical turns on-

a ceramic tube to provide a con-
ducting - path of long, effeclive

- length. Result:* Exceptional sta-

bility ‘even in very high
resistance values. Cata-
Iog Bulletin G-1.

IRC Type MYX High Ohmic, High
Voltage --Resistors meet 'require-

f ments 'For‘u sn.mll hi.gh

range wnit with axial

. leads. -Engineered -for

high’ valtage applications, MVX

has excephonal stability. Cctciog
Bulletin G-2.

-IRC Type MPM High Frequency Resistors are miniature units
witable for high frequerncy receiver and similar applicatians.
Stable resistors with law inherent inductancé dnd capacity.
Body only %'’

long. Catalog Bulletin F-1,

PGWER RESISTORS

ballasts, withstand momenfary peck surge
of 8000 volts, Also suited to TY bleeder
circuits. Catalog Bullehn EB-1.

IRC Fixed ond Adjustable Power
Wire Wounds give balanced per-
formance in every characteristic
—are available in a full range of
sizes, types ond ferminals for ex-
acting, heavy-duty qpph:ﬂh\bm
Catalog Bulletin C-2:

IRC Type FRW Flat Wire Wound
Resistors fulfill requirements. of
high wattage dissipation in limited -
spoce--may be mounted yerti-
cally or horizentally, singly &t in
stocks, Catalog Bulletin: C-1.

IRC Type MW Wire Wound Resistors
offer low initial cost, lower mount-
ing cost, flexibility in providing
taps, and.saving in space, Com-
nifetely insulated ogainst moisture.
Caotalog Bulletin B-2,

IRC Type LP Wofer-Cooled Resistors
for TV, FM and Dielectric Heating
Applicaticns. Cooled internally by
high velocity stream of water;
odjustable to loéal water pressure

" and power dissipation up fo 5
K.W.AL. Cotalog Bulletin F-2.

Wﬁmmaﬁmswaw A

PawerResistors ® Yoltmeter Multipliers

# [nsulated Composition Resistors ® Low
Wattage Wire Wounds ¢ Volume
Controls ® Vol?cge.Dividers * Precisian
Wire Wounds ® Deposiéed Carbon
Precistors - ® Uhra-HF and  High
Voltage Resistors ® Insulated Chokes

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

i Bulletin A-2 (W)
1 Bulletia A-4{Q)
Bulletin B-1 {BT)

~ Bulletin B-1 (BTAY)

Bulletin B-2 (MW
Bulletin B-3 (M/P)

_ Bulletin B-4 {DC)
Bulletin B-5 (BW)
Bulletin C-1 {FRW}
Bulletin C-2 (PWW)
Bulletin D-1 (W W)
Bulietin D-2 [MF)

Bulletin F-1 {MF}
Bulletin F-1 {MPM}
Bulletin F-2 [LP}
1 Bulletin G-1 (MV)
Bulletin G-2 {MVX)

NAME . e
g : TITLE . e
: INTERNATIONAL 1 s
RESISTANCE COMPANY COMPANY . e
PHILADELPHIA 8, PENNSYLVANIA ADDRESS . s
In" Canoda: International: Resistance Company,
: CITY. .o e ZONE. . .. .. STATE. .. .. ...

Ltd., Teronta, Licensae

1. F. ARNDT & CO.. ADV. AGENCY '

www_americanradiohistorv com
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FOR MAXIMUM PERFORMANCE AND LONG LIFE
OF ELECTRICALLY-OPERATED EQUIPMENT

STABILINE

VOLTAGE REGULATORS

Manufacturers faced with the need for increased production and lower
costs are becoming extremely conscious of the importance of maintain-
ing constant voltage to electrical apparatus. The Superior Electric Com-
pany’s line of STABILINE Automatic Voltage Regulators offers equip-
ment to suit the needs of each application. Two types are available:
Type IE (Instantaneous Electronic) and Type EM (Electro-Mechanical).

STABILINE Type IE is a completely electronic unit with no moving parts

is used where instantaneous and extremely close correction is
required. It maintains a constant output voltage regardless of line
variations at no load, full load or any intermediate load. The output
voltage is held to within == 0.1 volts of nominal for wide line varia-
tions; within == 0.15 volts of nominal for any lead current change or
load power factor change from lagging .5 to leading .9. Maximum
waveform distortion never exceeds 3%.

TYPE
IE51005

: Standard models are available in cabinets or for relay rack mounting
in numerous ratings as listed below. In the event you have a special
requirement involving other frequencies or ratings, SECO voltage
control engineers will study your specific problem and make recom-
mendations without obligation.

INSTANTANEOUS ELECTRONIC CABINET MODELS

Input Output Rated
Voltcge Voltage Frequency | load Range | Load Power Quiput
Range Range In Cycles | In Amperes | Foctor Range KVA Type
95-135 110-120 40 = 10% 0-22 0.25 1E51002*
195-255 220-240 60 = 10% 0-1.1 0.25 1E52002*
95-135 110-120 60 = 10% 0-45 .5 lugging 0.5 1E51005*
195-255 220-240 &0 = 10% 0-22 0.5 |E52005*
95.135 110-120 50 = 10% 0-45 0.5 IEL51005*
195-255 220-240 50 + 10% 0.22 0.5 1EL52005*
95-135 110-120 60 * 10% 0-8.5 to 1.0 IE5101*
195-255 220-240 40 == 10% 0-45 1.0 1E5201*
95-135 110-120 50 *+ 10% 0-8.5 1.0 1EL5101*
195.255 220-240 50 = 10% 0-4.5 1.0 IEL5201*
95-135 110-120 60 == 10% 0-220 2.5 IE5102*
195.255 220-240 40 = 10% G-11.0 9 leading 2.5 |E5202*
195.255 220-240 50 = 10% 0-11.0 2.5 |ELS202*
95-135 110-120 40 £ 10% 0-43.5 5.0 {E5105
195-255 220-240 60 = 10% 0-220 5.0 ESZOS
* Also offered in rack models,

REMEMBER, STABILINE TYPE EM (ELECTRO-MECHANICAL} UNITS ARE ALSO AVAIL-
ABLE, RATINGS FROM 2 TO 100 KYA. LITERATURE ON REQUEST.
There’s a STABILINE Automatic Voltage Regulator for every need. Send
today for literature and specific information. Write The Superior Electric
Co., 1703 Church St., Bristol, Conn.

TYPE [E5101

POWERSTAT YARIABLE TRANSFORMERS o YOLTBOX A-C POWER SUPPLIES o STABILIKE YOLTAGE REGULATORS

TELE-TECH + March. 1951

www americanradiohistorv com
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20

OF VIEWING
PLEASURE ™.

For the set that follows the “seventeen” in
rectangular pictures, Du Mont supplies the
“twenty” all-glass rectangular Type 20CP4.
Another in the series of Big-Picture Teletrons
employing the NEW Bent-Gun for edge-to-
edge sharpness that makes the difference in
picture tubes of this size. The gray filter face
plate improves contrast.

The first picture tube designed with the
industry “standard” neck length of 7%".

Our Commercial Engineering Department
invites all design inquiries.

Mont Laboratories, Inc., Cathode-Ray Tube Division, Clifton, N. ).

TELE-TECH + March, 1851 7
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to your humming production lines!

We can £l your tube requirements wow—round or
recrangular, 7-inch through 20-inch size. American
Television, a pioneer in TV tube manufacrure, supplies
leading TV makers throughout the nation. Careful
assembly, thorough testing and years of experience
assure you of top-notch quality. Join the growing list
of users whose orders and re-orders testify to complerte

satsfaction. Immediate delivery . .. order roday!

Send for sizes and prices of tubes in stock

deag 1. tube division

gl 20

for immediate delivery

BEHIND THE NAME "AMERICAN”"

American Television products are backed
by two outstanding pioneers in the tele-
vision field —U. A. Sanabria, President
and Founder of American Television,
who is the inventor of the standard
interlacing system used by all TV
stations and receivers today; and Dr.
Lee DeForest, the Director of Research,
who has long been associated with the
development of radio, long distance
telephone, sound movies and television.

ATTENTION JbBBERS!

Cash in on the tuke replacement business
of dealers and TV service organizations.

\

AMERICAN TELEVISION, in..

523 Plymouth Court ¢ Chicago 5, Illinois

TELE-TECH + March, 1951
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G
4W20000A

Water-Cooled Power Tetrode

* 20 Kw Peak Sync. Output

* 5 Mc. Bandwidth

TYPE 4W20000A POWER TETRODE 1%)
CLASS-B LINEAR AMPLIFIER—TELEYISION SERYICE
TYPICAL OPERATION (Per tube, 5-Mc, Bandwidth, 216 Mc.}

Peak Synchronizing Level
Load Impedance - - - - -
Effective Length of Plafe Llne - - - -

- Quarter Wave

D-C Plate Voltage - 5500 Volts
D-C Plate Current - R T 7.1 Amps
D-C Screen Voltage - - - - - - - - 1000 Volts
D-C Screen Current - - - - - - 600 Ma,
DC- Grid Voltage - —310 Volits
Peak R-F Grid [nput Volfage (approx) - 485 Volts
Plate Power Input - 39 Kw.
Plate Dissipation - - - - - - - 19 Kw.
Plate Power Output - - - - - - 20 Kw.

400 Ohms

For the practical approach to high-power TV through

channel 13,

here is the tube . . . the new Eimac 4W20000A power tetrode.

Among the features of the 4W20000A are a unipotential cathode
of thoriated tungsten heated by electron bombardment, a water-
cooléd anode rated at 20 kw dissipation, and coaxially arranged

terminals.

This fiew tube's potential applications are not limited to TV service.

Data on typical operation in class-C ielegraphy or F
as well as class-B linear TV amplifier service are in
comprehensive data sheet . . . available for the asking.

Eitel-McCullough
San Bruno, Califo

M +e|ephony
cluded in a

inc.
rnia

- Export Agents: Frazar & Hansen, 301 Clay St., San Francisco, California

SEE THE 4W20000A

-—— Anode

™~ Screen Grid

™~ Control Grid

~———— Cathode

Heater

==

45/8"

Follow the Leadsrs to

at the March IRE Show, Booth 36

TELE-TECH ¢« March, 1951
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NEW
OVYAL
SELECTOR
SWITCHES

‘Several new oval

Vo rotary selector

R switches are de-
scribed in Bulletin L13 just issued by
the Shallcross Manufacturing Co.,
Collingdale, Pa. Six basic plates and
three rotor types proeduce switches hav-
ing from one to three poles per deck
or gang and with other desired mechan-
ical and electrical details. As many as
18, 9 or 6 positions may be obtained in
single-, double-, or triple-pole types re-
spectively, These may be single-, dou-
ble-, or triple-pole decks exclusively or
a combination of different types.

VERTICAL STYLE PRECISION
RES!STORS FOR JAN USES

Improved vertical style g
precision wire - wound
resistors for use where
mounting requirements
make it desirable to
have both terminals at
the same end of the re-
sistor have been intro-
duced by the Shallcross
Manufacturing Co., Col-
lingdale, Pa. These units provide a
longer leakage path {from the mounting
screws to the terminals, Known as
Shallcross Types BX120, BX140, and
BX160, they are designed to meet JAN
requirements for styles RB40B, RB41B
and RB42B respectively, For commer-
cial uses, the resistors carry somewhat
higher ratings than for JAN applica-
tions. Wire leads instead of terminals
can be furnished if desired. Complete
details will glady be sent on request to
the manufacturer.

FLAT, METAL-ENCASED
WIRE-WOUND RESISTORS

Fiat, metal-encased, Type 265A wire-
wound power resistors introduced by
the Shalleross Manufacturing Company,
Collingdale, Penna., are space wound,
have mica insulation, and are encased
in aluminum for mounting flat against
a metal chassis. At 175° C. continuouns
use they are conservatively rated for
7% watts in still air and 15 walts when
mounted on a metal chassis, Write for
Rulletin 122.—~Adw.

TELE-TECH ¢ March, 1951

Leading equipment manufacturers
find that it poys to turn specialized as-
signments over {o Shallcross for devel-
opment, design or production. ..

From critical components to sub-as-
semblies and instruments, Shallcross’
broad experience and precision facili-
ties ossure better results ., .

Often, they assure an appreciable
cost saving as well.
® A copable staff of electrical, elec-
tronic, mechanical, chemical and instru-
mentation engineers . ..

® A fully equipped plant...

® Plus over 20 years of specialization
in high quality products for military,
industrial and public utility use .. . are
here ot your disposal.

AMONG RECENT SHALLCROSS
CUSTOM-BUILT ASSIGNMENTS HAVE BEEN:

ROTARY SWITCHES

POTTED AND THERMALLY-CONTROLLED
R-C NETWORKS

PRECISE DECADES AND NETWORKS
FOR COMPUTER DEVICES

CALIBRATING INSTRUMENTS FOR
STRAIN GAUGE BRIDGES

HIGH RESISTANCE STANDARDS
CRITICAL COIL ASSEMBLIES
HERMETICALLY SEALED CHOKES

HIGH-VOLTAGE MEASURING
EQUIPMENT, ETC,

LICROSS

ENGINEERS
ey st SHALLCROSS MANUFACTURING CO.
MANUFACTURERS COLLINGDALE, PA.

1§

www americanradiohistorv com
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HIGH ATOP A TOWER | OR A MOUNTAIN-ZZ2XIN WIND, RAIN, SNOW AND ICE

g . . 165 mewe Howslon-Fearless
R MICROWAVE PARABOLA

operates completely by

REMOTE CONTROL!

There’s no need to climb an icy tower
in zero weather, wind or rain to position this
new Houston-Fearless Remote Control Mi-
crowave Parabola. It’s all done {rom the
remote control panel (shown below} right in
the station.

This Houston-Fearless Parabola can be
mounted anywhere within 1500 {t. (or more,
if required) of the transmitter. It rotates 370°
in azimuth and tilts 15° up and 30° down.
Large dials on the remote control panel, cali-
brated in degrees, show the exact position. It
is driven by 1/6 HP motors producing a
torque of 10,500 inch pounds (@ 1 RPM,
sufficient to operate under severe icing condi-
tions. Magnetic brakes prevent overide when
Parabola is stopped at any exact position.
Designed to operate in the open without pro-
tection, it will withstand a wind velocity of
120 mph. Motors and rotating shafts run on
sealed, anti-friction bearings and require no
lubrication during the life of the unit. Here
is complete dependability and freedom from
servicing where it really
counts. Write for com-
plete information, or
contact your R.C.A.
representative.

Write for information on specially-built
equipment for your specific needs,

HOUSTO
FEARLESS

(_ ‘ .
Corfroralior
S*WORLD'S LARGEST MANUFATURER OF MOTION PICTURE PROCESSING EQUIPMENT’

+ DEVELOPING MACHINES « COLOR PRINTERS ¢ FRICTION HEADS
« COLOR DEVELOPERS « DOLLIES « TRIPODS « PRINTERS » CRANES

11801 W. OLYMPIC BLVD + 10S ANGELES 64, CALIF.

12 TELE-TECH - March, 1951
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CLEVEL'T* and COSMALITE*PHENOLIC TUBING

MEETS THE MOST EXACTING SPECIFICATIONS!

ALSO USED WIDELY
BY MANUFACTURERS
OF ELECTRICAL
EQUIPMENT . . .,
FOR ITS HIGH
DIELECTRIC STRENGTH
. LOW MOISTURE
ABSORPTION . . .
STRENGTH,
LOW LOSS AND GOOD
MACHINEABILITY.

AVAILABLE IN
DIAMETERS,

WALL THICKNESSES
AND LENGTHS TO
MEET ENDLESS
SPECIAL QR NEW
ADAPTATIONS.

[NQUIRIES
ARE GIVEN
IMMEDIATE
ATTENTION.

ASK FOR SAMPLES

AS EXHIBITED AT THE-

ﬂ Radio Engineering Show

Brand Central Palase
New

York
ity

Our Booth
#207

L March 19-22 1951

TELE-TECH + March. 1951

A GRADE FOR EVERY NEED:

CLEVELITE
Grade E . . . Improved post cure fabrication and stapling.
Grade EX .. Special grade for TV deflection yoke sleeve.

Grade EE . . !mproved general purpose,

Grade EEX . Superior electrical and moisture absorption properties.
Grade EEE . Critical electrical and high voltage applications.

Grade XAX . Special grade for government phenolic specifications.
COSMALITE

Grade SP . Post cure fabrication and stapling.

Grade S§ . General purpose.

Grade S5P . General purpose—punching grade.

Grade SLF . Thin wall tubing—high dielectric and compressian strength.

CLEVELAND PHENOLIC TUBING

THE FIRST CHOICE OF THE RADIO AND TELEVISION INDUSTRIES.
EXCELLENT SERVICE AND PROMPT DELIVERIES ASSURED.
*Trade Marks

% CLEVELAND CONTAINER !

6201 BARBERTON AVE. CLEVELAND 2, OHIO

PLANTS AND SALES OFFICES ot Plymouth, Wisc, Chicaga, Detreit, Ogdensburg, N.Y., Jomesburg, N.J.
HBRASIVE DIVISION ot Cleveland, Ohio
CANADIAN PLANT: The Clevelond Container, Canada, Ltd., Fres¢ott, Ontario

REPRESENTATIVES
R. T. MURRAY, 614 CENTRAL AVE, EAST ORANGE, N. ).

R. 5. PETTIGREW & CO., 968 FARMINGTON AVE.
WEST HARTFORD, CONN.

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

NEW YORK AREA
NEW ENGLAND

www americanradiohistorv com
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HIGH GAIN
INDUSTRIAL
POCKETSCOPE

WIDE BAND
J POCKETSCOPE
MOOEL S-14-A

TWIN TUBE
POCKETSCOPE

MODEL S-14-B

MDDEL S-13-A

HI, WIDE and HANDSOME POCKETSCOPES
are characterized by small size, light weight, and out-
stonding electrical performance. All units have fre-
quency compensated attenvators as well as non-
frequency discriminating gain controls. All units have
both periodic and trigger sweeps from Va2 cycle to
S0KC. The amplifiers are direct coupled thus frequency
response starts from O cycles. No peaking coils are
used, thus, the transient response is good. Full expan-
sion of trace, both vertical and horizontal, is built in,

108

$12-A

POCKETSCOPES and RAKSCOPES have achieved a reputation for dependability and accuracy. The LINEAR

$11-A

Combination filter and graph screens are used for
better visibility, thus traces can be observed even
under high ambient light condition. Binding posts for
convenience of connections, with effective shield, are
used. S-14-A has sensitivity of 10 mv/inch with pass
band above 200KC. $-14-B has sensitivity of 50
mv/inch with pass band above T megacycle. S-15-A
is similar fo S-14-A except that it has two independent
CR Tubes for multi-trace oscilloscope work. Accessories
such as carrying cases and probes are available.

$-13-A

S-21-A

TIME BASE can be used with the $-11-A POCKETSCOPE or with any other oscilloscope to convert the

scope to trigger operation from 2 cycle per second.

length is 914"’

WATERMAN RAYONIC TUBE DEVELOPMENTS

Since the introduction of Woterman RAYONIC 3MP1 tube for miniaturized oscilloscopes, Waterman has
developed a rectangulor tube for multi-trace oscilloscopy. |dentified as the Waterman RAYONIC 3SP, it
is availoble in P1, P2, P7 ond P11 screen phosphors. The face of the tube is 1%2’" x 3’ and the over-all
- lts unigue design permits two 3SP tubes to occupy the same space as a single 3'* round
tube, a feature which is vtilized in the S-15-A TWIN-TUBE POCKETSCOPE. On a standard 19" relay rack,
it is possible to mount up to ten 3SP tubes with sufficient clearonces for rock requirements. Photagrophic
means of recordmg are under development ond will be avoilable shortly.

TYPICAL OPERATION
VOLTS VOLTS VOLTS V/IN V/IN MAX. VOLT | MAX. VOLT VOLTS CURRENT
TUBE ANODE #2 | ANODE #1 GRID #1 ol, b2 03, D4 ANODE 2 | ANODE #1 | HEATER HEAT
1000 650310 | -28t0 —67 73ta %9 521070
sp 2750 1100 6.3 6 Amp.
2000 33010620 | —58to—135 | 14610108 104 Lo 140
000 | 200t 350 Olo —88 | 14010 190 130 1o 180
! P 2500 1000 6.3 6 Amp.
; 2000 400 to 700 bto—12%6 | 28010380 260 to 360

PHILADELPHIA 25 + PENNSYLVANIA * U.S.A,
Manufacturers of POCKETSCOPES® - RAKSCOPES® - PULSESCOPES® and RAYONIC TUBES®

e
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Model S-4-A

WATERMAN INTRODUCES
TWO NEW 23" OSCILLOSCOPES

Compact, Portable Instruments For Precision Pulse Measure-
ment Adaptable To All Electronic Work, Including TV ...

7 DULSESCOPE

TO PORTRAY THE ATTRIBUTES OF THE PULSE :
SHAPE, AMPLITUDE, DURATION AND TIME DISPLACEMENT =

Video Amplifier up to 11 MC « Video Delay 0.55 us
Pulse Rise and Fall Time Better Than 0.07 us

§-4-A SAR Y
PULSESCOPE o)
=1

Video Sensitivity 0.5 v p to p/in. ¢ S Sweep 80 cycles to§00ke, either trigger or repetitive ¢ A Sweep =
.ps,to 12,000 us o R Delay 3 us to 10,000 s, directly calibrated on precision dial R Pedestal
or we:ep 2.4 usto 24 us e Internal Crystal Markers 10 us and 50 us e Size: 9V x 11%4 x 10V4 o
’W&@kﬁt. Less than 32 pounds.

$-5-A LAB
PULSESCOPE

either trigger or repefmve . |n1erno| Markers synchromzed with sweep from 0.2 us to §00’-
Trigger Generator and built-in precision amplitude calibrator ® Completely cased » Size: 164
1418 x 172 & Weighi: Less than 60 pounds.

Radio Engineering Shaw |
Se E th e s e & Ermnt Eur:\ur hglm

two NEW v BOOTH
PULSESCOPES | cv 20

.at the March 19:22 1951

CABLE ADDRESS: :
POKETSCOPE, PHILA, WATERMAN PRODUCTS
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How much can Rolipins save
on your production line?

Here's mnportant infermation on Rollping—
the amazing new fasteners that eliminate
slow, expensive reaming, peening, and
machining operations. Just imagine the cost-
culling possibilities provided by a single
fastener with such wide design and applica-
tion flexibility that it can replace tapered
pins, grooved pins, or straight pins. Investi-
cate the savings Rollpins offer your produc..
In the short period since their intro-
duction, manufaclurers are already using
Rollpins as steel fastening pins holding
pulleys and gears to shafts; as pivot or hinge
pins, clevis pins, cotter keys, shafts, and
locating dowcls . . . to provide lower-cost.
simplified, vibration-proof assemblies.

Rollpins require 1o special installation
skills...readily replace your present fastener
... exceed the sheer strength of a cold-rolled
pin of equal diameter. Rollpins stay tightly
in place until deliberately removed with a
pin punch—can be uscd over and over again.

For complcte information on Rollpins and
their almost unlimited money-saving appli-
cations write to Elastic Stop Nut Corporation
of America, 2330 Vauxhall Road, Union, N.J.

| i y"‘}-‘?i!ODUC'I' OF

A
'_;,&

ELASTIC STOP NUT CORPORATION
OF AMERICA

ke

mﬁ?ssm.' i Everitiidlal ot
Rollpins are used to replace o
hardened, graund tapered pin in
this feed tube finger clutch assem-
bly —stond up to flexing and shock
more than 2,400 times an hour.

it s ¥ E B
Rollpins are made from either Car-
bon Steel or Stainless Steel and are
readily available from stock in
diameters from 1/16 inch to 12 inch
and in standard lengths,

Four Rollpins are used in this
Hansen tacker as pivols. Self-
retaining, they eliminate headed
rivets and belts . . . simplify re-
pairs . . . provide a flush fit,

16
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WHY NOT? Honolulu’s station
KHON has filed an application with
the FCC asking for waiver of the TV
“freeze” order, and the granting of
authority to construct a television
station. The Hawaiian Islands, it is
pointed out, are not faced with any
particular shortage of TV channels
under any conceivable allocation, now
or later!

WE WONDER WHETHER there
aren’t already television bootleggers
and wavetappers along the routes of
the microwave TV relays! The temp-
tation must be strong for would-be
viewers who, while denied television
service through the freeze of the
FCC, know that main trunk lines
carrving video pass close by them. It
is not hard to visualize an enthusias-
tic viewer—ham or engineer—build-
ing a 4000 MC receiver and erecting
a concealed attic or windmill anteuna
between two relay towers. He would
presumably have the choice of four
television programs at certain points
along the route. But even one would
be better than nothing! Reception
at this high frequency would not be
easy, but after demodulation an ordi-
nary TV-receiver video section could
handle the signal.

HAVE THERE BEEN any cases
of bootleg mobile operation? After
all, what's to prevent anyone from
calling in on a mobile commeon-car-
rier phone frequency and giving a
fictitious number? When the oper-
ator replies an open receiver without
coding equipment will respond to the
phone company’s stgnal.

SHAPE OF THINGS TO COME
is perhaps shown in the new cylin-
drical cathode ray tube faces. In-
troduced by Corning Glass, the new
tube eliminates spectral reflections
by having curvature in one direction
only. Thus by a simple optical ap-
plication the general wide reflection
angles of the normal spherical sec-
tion screen are removed. A combina-
tion of very slight forward tilt of the
tube and the new eylindrical face
eliminates reflections. Prediction:
Many other television blemishes will
be cured by simple applications of
elementary physics.

(Continued on page 18)

TELE-TECH ¢« March, 1851
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A New Kind of Television
R.F. Tuner ... Combining

the Best Features of allieh
Rotary and Turret )
Type Tuners !

IMPROVED HIGH FREQUENCY PERFORMANCE

o

~ DX RADIO PRODUCTS (CO.

GENERAL OFFICES: 2300 W. ARMITAGE AVE., CHICAGO 47, ILL.

High and substantially uniform gain on all channels.

Good image rejection and adjacent channel attenua-
tion because of rigid tracking and bandwidth control
in manufacture,

Excellent noise factor, low oscillator radiation and
temperature compensated colpitts circuir for oscilla-
tor stability.

Adaptable to U.H.F.

Output designed for single or dual LLF. channel
operation.

DX TOROID COILS

Special toroid winding equipmeat has
been developed over a period of ten
years by DX engineers, A wide range
of sizes from 34" to 12" in diameter

can be wound to your specifications tions for quotation.

TELE-TECH - March, 1951

for inductances and Q values. DX
Toroids and filters are available in
open, cased, potted or hermetically
sealed types. Send us your specifica-

The DX Rotorette is a radically new design of tur-
ret switch tuner having an extremely low torque.
The switch selects a completely tuned ecircuit for
each channel. Having undergone an extensive
period of laboratory development and field per-
formance testing, the Rotorette assures reliable per-
formance at an unusually low cost. Your inquiry
will bring complete engineering dara.

“Patents Pending ond Applied For.

Other fine DX components include
Deflection Yokes, Horizontal Qutput
Transformers, Ion Traps, Speakers, R.F.,
LF., and Oscillator Coils, Special Trans-
formers, Filters and Focus Coils.

SEE US IN BOOTH 345A
R. E. SHOW

AT THE I,

'COMPONENTS 4
“the heart of a good television
receiver’ '

17
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CABLES

AMPHENOL coaxial cables made with Teflon dielec-
tric have low loss and perform satisfactorily at tempera-
tures as high as 500° F. Covering the Teflon dielectric
are two silver coated shields and two wrappings of
Teflon tape. The jacket consists of two fibre glass
braids impregnated with silicone varnish which is
oven bhaked to provide maximum moisture and abra-
sion resistance.

CONNECTORS

Because impedance specifications of Amphenol RF
Connectors can be depended on, ne line unbalance is
inserted, nor is the standing-wave ratio increased.
Amphenol RT Connectors meet the exacting require-
ments of laboratory applications—have longer leak-
age paths, lower loss.

The 82 series connectors illustrated are weather-
proof type HN connectors for use with 50 ohm cable.
These connectors have full 4Kv. rating when used with
Silicone Compound and may be used with 70 ohm
cables when impedance is not critical.

The 83 series UHTI' connectors illustrated are low
cost general purpose connectors ideal for laboratory
applications. Not constant impedance, but suitable for
general RF transmission below 160 megacycles,

Teflon inserts are standard on the connectors illus-
trated and will be supplied with any AMPHENOL RF

connector on special order.

AMERICAN PHENOLIC CORPORATION

1834 SOUTH 54th AVENUE

CHICAGO 50 UINOIS /i ohistory com

TELE -TIPS (Continued)

IN THE WALDORF, near our
office, determined college profs have
heen diligently watching seven TV
sets, each tuned to a New York sta-
tion. As a result they reported to
FCC the following total metropolitan
programs for a week: Drama, 8589
minutes; variety, 4598 min.; chil-
dren’s shows,4199min. ; home-making,
3507 min.; sports, 3406 min.; stunts,
contests, 2245 min.; news 1860 min.;
personalities, 1432 min.; music 1222
min.; and information 1090 min.

AS REPORTED in TeLE-TECH
November 1950, a new approach to
estimating TV station coverage has
been selected. Originally NBC was
the promoter of this method, now it
is understood that all the networks
are adopting it. The decision to in-
clude all viewers in the .1pv. contour
is based on better than expected re-
ceiver and antenna performances,
and the large percentage of viewers
between .1 and .5 wnv. contours (ap-
proximately 209%).

DEFENSE CONTRACTS—Ccm-
petitive bids are showing such a wide
range in prices that contracting offi-
cers are puzzled. How can bid prices
be so wide apart for conventional
radio items whose manufacturing
specifications are defined in detail?
A typical case is a radio-receiver
contract for which more than a
dozen bidders’ prices ranged from
$220 each to nearly 31,000 each!
Comments have been made to the
effect that some manufacturers are
not familiar with government con-
tracting and don’t know how to es-
tablish costs when bidding on them.
Countering this is the statement
that “We have ways of reducing
costs.” The continued shortage of
defense contracts may intensify this
competition. Rising labor and ma-
terial costs and increased taxes make
matters worse. Manufacturers are
restudying their cost-accounting sys-
tems; procurement people point-
with-pride to the fact that they are
saving the public money. And here
and there we hear worried voices
speculating about who's going to “get
it” in the end.

NBC TV station WNBT expects to
be first of New York transmitters to
operate from the new Empire State
Building composite antenna. WNBT
had planned to be on the air from ifs
new 1460-ft elevation by March 1.
(For full details of this 215-ft 13
carrier antenna structure, see No-
vember and February issues of
TELE-TECH.)
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SAVES TIME

DEPENDABLE
QUALITY

e

™
]

UNIFORM |
FLUX CONTENT

Iy

ELIMINATES
REJECTS

'~ MADE FROM
~ VIRGIN METAL |

B
iy
o

Using Kester Flux-Core Solders, Plastic-Rosin
and “Resin-Five” Core Solders, will keep your
solderers satished. Kester flows better—handles
easier —faster to use. Kester Solders are made
only from newly mined grade A tin and virgin
lead.

FREE TECHNICAL MANUAL —Send for your copy of
SoLper and Soldering Technique.

CHICAG® 39, ILL, « NEWARK, N. J. « BRANTFORD, CANADA

Kester “Resin-Five” Core Solder and KESTER

Plastic Rosin-Core Solder, which are
available in the usual single-core type, SOI-DER

can now also be had in a 3-core form.

TELE-TECH + March, 1951

www americanradiohistorv com

KESTER SOLDER COMPANY . 4210 wriGHTWOOD AVE,
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Choose JOHNSON Variable Condensers For

DAL [T

Excellent design, careful workmanship and quality materials are com-
bined in the manulacture of JOHNSON Variable Condensers to assure
highest stability of the tuned circuit.

The entire

JOHNSON line features high quality steatite insulation

and sturdy construction — your assurance of long, dependable service,

Small mounting.

xtreme!
ex fﬁ e

‘these neutra
gdeal

timent make
t_'ii?ii% “condensers.

Unusually economical for quality condensers, Types C
and D have .051" thick, rounded aluminum plates, large
laminated rotor brushes. Air gap from .080" to .250"
[Type D) and 195" to .500" (Type C]. Panel space,
Type C, 52" W x 5% H. Type D, 4% " W x 4" H.

Rugged, compact units for low and medium power trans-
mitters. Aluminum plates .032" thick, rounded edges.
Stainless steel shafts. Air gap from .045" to .195"
(Type E] and 045" or 075" (Type F). Panel space,
Type E, 2% " square; Type F, 2-1/16" square.

MINIATURE — SMALLEST EVER BUILT!

Ideal for Vl—fF, miniature test equipment, etc. Soldered
construction, silver plated beryllium copper contact
spring, split sleeve rotor bearings — no shalt wobble.
Made in single and differential models up to 19.6 mmf

and butterfly up to 11 mml. Panel space only %" x % ".
Air gap .017".

Ceramic soldered — no eyelets or rivets to loosen. All
brass, soldered construction. “Bright alloy” plated.
Ideal for rough service. Beryllium copper contact spring,
silver plated. Made in butterlly, single and differential
types. Panel space 1% square. Air gap .030". Also
furnished in .020", .060” and .080".

TYPE G

ular as neutralizing

PRS tage Extremely sP°,Pr medium ~and low

3 candensers. 10 : Bl
i¢'s. Also Wi ;
;::v;:idsg;‘?: plate tuning at high

{rgqugncics.

WRITE TODAY FOR JOHNSON CONDENSER CATALOG!

TYPE

BC . . . for Commercial and Broadcast use

where high voltage, high current conditions prevail.

New aluminum die cast plates have heavy beaded
round outer edge lor maximum voltage break-
down. Cast aluminum end plstes, with rounded
edges, rugged steatite insulators with long creep-
age path. Width 7", height 7-5/16". Voltage
ratings up to 18,000 volts peak breakdown.

Many other types, including pressurized
units, are made for high voitage, high power
applications,

JOHNS ON - famows name in Bades

F. JOHNSON coO.

WASECA, MINN.

www americanradiohistorv com

SINGLE

DIFFERENTIAL

TYPE L smGLE TYPRE L
BUTTERFLY

TYPE N

BUTTERFLY

TYRE G
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- SPEED NUTS

. .. to assure highest quality fasteners

Fastemers must not fail. They are assigned im-
portant functions in the assembly of electronic
products. And it is up to the fasteners to meet
this responsibility.

By way of assuring the successful performance
of sPEED NUTS, Tinnerman Products has per-
fecred a system of vigilant quality control.

A key step in these control procedures is deter-
mining the average installation torque for each
SPEED NUT. This is established by the Mechanized
Torque Tester, a special “torture rack’ designed

i
e e,

TELE-TECH * March, 1951

for your products

by Tinnerman engineers. The torque values set up
by this tester assure the extreme holding power
and great vibration resistance of SPEED NUTS.

This is only part of the Tinnerman quality con-
trol program. The entire procedure has been de-
scribed in a new illustrated booklet, *The Story
of Quality”’—write for your copy. TINNERMAN
Propucts, INc., Dept. 12, Box 6688, Cleveland
1, Ohio. In Canada: Dominion Fasteners Ltd.,
Hamilton. In Great Britain: Simmonds Aero-
cessories, Ltd., Treforest, Wales.

Test plates containing
SPEED NUT and screw
are inserted in Torque
Tester.Rotating screw-
driver bit engages
screw. Dials register
inch-pounds of instal-
lation, back-off and

destruction torque.

www americanradiohistorv com
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Annoying ""Roll-over’—starts up in TV sets when you mix remotes with locals

——

Good-bye “Roll-overl The RCA TV
RCA’'s TV Genlock TG-45 ends picture slipping when you GENLOCK tightly locks your local and

remore sync generators together —in-

“lap dissolve’ and *““superimpose.”
P P P stantaneously and antomatically.

Now you can lock two entirely different programs rogether—remote
or local—and hold pictures steady #ight through switching! No
manual adjustments of phasing to fiddle with. No extra equipment
needed at remote pick-up points. Here’s how the GENLOCK works.

Located in your main studio, this simple unit compares the signal
of your remote sync generator with the signal of your local sync
generator. The difference in the phasing of the pulses produces an
“error” signal which locks your local generator as a “slave’” to your
remote generator as a master. This enables you to treat remote
signals as local signals—and switch back and forth without picture

“roll-over,” no matter where your program originates!
The RCA GENLOCK is simple in design, completely automatic in
operation—"locks-in” much faster than you can switch. It fits any RCA GENLOCK, Type TG-45. This is
standard 19-inch TV rack. the simple, automatic system that elec-
Give your programming a lift. Switch as you please between trically locks two separate television
programs for variety and for special effects. It’s easy with a GENLOCK. pick-up systems together.

For more information call your RCA TV equipment representative.
Or write Dept. O-87, RCA Engineering Products, Camden, N. J.

TELEVISION BROADCAST EQUIPMENT

RADIO CORPORATION of AMERICA

ENOINEERING PRODUCTS DEPARTMENT, CAMDEN.N.J.

In Canada: RCA VICTOR Company Limited, Montreal

www americanradiohistorv com
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B ﬁffﬁ?c? /Zf/ D-C CAPACITORS

for ambient temperatures

General Electric Permafil capacitors are designed for use at

extremes in temperature—in high ambients—or in high altitudes Where SI]ﬂl:E or WE|ght are

where lextreme cold is encountered. They are suitable for all

blocking, by-pass and filtering applications. especla"y Imlmrta“t

These capacitors, while using paper dielectric, are treated Permafil capacitors will overage

with a plastic compound that retains its electrical stability at about 1/10 the size and weight of

both high and low operating temperatures. Units are available liquid-filled capacitors when designed

in case styles CP-53, 61, 63, 65 and 70, as covered by specifi- fo operate at 1257 C.

cations JAN-C-25—in ratings of .05 to 2.0 muf, 400 volts DC. Where short-life characteristics are

Containers are metallic and are sealed with G-E long-life all- permissible additional savings in

silicone bushings. size and weight are possible. If you

have a short-life capacitor application

For full information on Permafil capacitors see your local G-
or P s Y 0 E in mind, G-E engineers would like to

representative. Or write Apparatus Department, General Electric
Company, Schenectady 5, New York,

discuss it with you.

2 rlI ~ .--'_;‘. i _5\‘3‘ ™ _-_:‘_-:}
. ] | | = H &
) 5 rja  Bm &Y | I } i l"‘]-i.;-‘
407-302
TELE-TECH + March, 1951 23

www americanradiohistorv com


www.americanradiohistory.com

Pictured is the 17-inch United l
Specialties rectangular pic-
ture tube shell.

7-INCH RECTAN
TELEVISION

GULAR

SHELL

by United Specialties Company

Mass production facilities of United Specialties Company
permit volume output of both 16-inch round shell and
17-inch rectangular metal shell for television picture
tubes, This pioneer manufacturer of ¢il bath air cleaners,
ignition and turn signal switches and a great variety
of other metal stamping products, has successfully

produced and sold metal shells for picture tubes since
December, 1949. Factories at Chicago, Philadelphia and
Birmingham.

Our sales engineer will be happy to discuss the ap-
plication of United Specialties facilities to your particular
needs. We invite your inquiry.

UNITED SPECIALTIES COMPANY

Chicago 28

24

* * =

Philadelphia 36

TELE-TECH * March, 1951
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PROFESSIONAL

Telecast Projector

and see years of
Dependable Service

The GPL Model PA-100 =& 16-mm Studio Projector
with the basic features and performance reliability
of the famous Simplex 35-mm Theatre Projectors.

The importance of 16-mm film in televi-
sion programming has called for new
standards of projection quality and de-
pendability. The GPL Model PA-100 is
the first projector designed and built spe-
cifically for television studio use. It is a
heavy-dury film chain projector for opera-
ticnwith anyfull-storage type film pick-up.

The professional, sprocket-type inter-
mittent, similar to that used in the finest
35-mm equipment, is quiet and trouble-
free. It provides a vertical stability of bet-
ter than 0.2% over years of service. Film
is protected — tests show more than 4,000

The Model PA-100 is a 16-mm
projector consisten! with the pro-
fessional character of television

station operation. Itz enclosed

Sharper Pictures . . . Finer Sound
From Any Film in Your Studio

passages without noticeable film wear.

The high quality optical system resolves
better than 90 lines per mm, with illumi-
nation so uniform that corner brightness
1s at least 90% of center, With a 1,000 watt
light source, the projector delivers 100
foot-candles to the camera tube. The
sound system provides a frequency re-
sponse truly flat to 7,000 cps, with flutter
less than 0.2%.

The Model PA-100 is one of 2 complete
line of GPL 16-mm television studio and
theatre projectors built to highest 35-mm
standards.

WRITE, WIRE OR PHONE FOR DETAILS

4,000 foot film magazire pro-
vides for 110 minutes aof projec-
tion —an entire feaiure.

eneral “recision 'aboratory

INCORPORATED
PLEASANTVILLE NEW YORK

TV Camera Chains » TY Film Chains .« TY Field and Studia Equipment « Theatre TY Equipment
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A RAULAND EXCLUSIVE!

| “Tilted-Offset” Gun

WITH

INDICATOR
ION TRAP

Solves one production line problem

Rauland’s new Electron Gun offers two production line
advantages which TV engineers have welcomed—advan-

tages that help shave pennies off production costs and \
save minutes on production lines.
The superior design of Rauland’s new Tilted Offset Gun RAULAND
eliminates one Ion Trap Magnet, cutting use of rare mag-
net alloy 50%. Yet, it gives better results—bending the The first to introduce commercially
electron beam only once and assuring maximum sharp- these popular features:
ness of focus.
Even more important is the exclusive Indicator Ion Trap Tilted Offset Gun
which this gun features. In a matter of seconds-without
even seeing the front of the picture tube—the single Ion Indicator lon Trap |

Trap magnet is adjusted with absolute accuracy.

The magnet is simply moved until a vivid green glow Luxide (Black) Screen

on the anode tube is reduced to minimum. There is no

Reflection-Proof Screen
need whatever for any equipment—any skill-any trained

judgment. Actually, adjustment is made faster than test Aluminized Tube
equipment could be attached.
To get the benefits that only Rauland offers, specify Visit us in Booth 334 —IRE Show

Rauland tubes with these exclusive advantages. For fur-
ther information, write to . . .

THE RAULAND CORPORATION
N 2rfection Thnough Research (o

4245 N. KNOX AVENUE * CHICAGO 41, ILLINOQIS
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O. H. CALDWELL, Editorial Director * M. CLEMENTS, Publisher % 480 Lexington Ave., New York (17) N. Y.

With Delays in Rearmament Orders—

Radio Industry Must Find Its Own Ways to Keep Going

Recent Pentagon conferences with leaders of the radio-TV industry have brought
out some disappointing facts about electronic rearmament.

In the first half or three-quarters of 1951 there is not going to be enough rearma-
ment business from Uncle Sam to keep the bulk of our radio TV factory organizations
going. Such government orders as are left-over, after those assigned to the big com-
panies, will be “hardly a drop in the bucket” so far as the industry as a whole is con-
cerned.

If present radio-TV factory organizations are to be kept intact for greater electronic
emergencies later, they will have to use the ingenuity and enterprise of their own man-
agement and engineers, to continue civilian work.

For materials that are in short supply, substitutes will have to be found. (Later
some restriction may be relaxed as Government stockpiling progresses). And new radio
and TV designs employing fewer parts and simpler circuits will have to be devised.
Already there is RTMA discussion of a plan to pool “austerity” designs, circuits and
materials, so that all firms may benefit.

. While the administration has urged that military orders be spread among all manu-
facturers, the complexities of electronic equipment make it expedient that the Armed
Forces deal primarily with the larger companies and specialty engineering groups—or-
ganizations large and small, which already have several years of experience with mili-
tary orders

Most manufacturers will therefore have to become subcontractors, under the prime
contractors or play “follow the leader” under some “leadership” plan. Others are now
having their enginecers check up on parts and assemblies which can be quantity-made
on peacetime production-lines or in “bee-hive” layouts,

* * *

Eventually there will be big jobs ahead for the radio industry as a whole. But right
now it is being left to find its own ways and means for subsistence until the big orders
come through from the Pentagon!

TELE-TECH » March, 1951 27
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The RADARSCOPE

THE PENTAGON

10-159; OF $87 BILLION—The military pro-
curement program for the current (1951) and for the
next (1952) fiscal year (which commences July 1,
1951), is estimated to cost approximately $87 billion
and, while it is still in the realm of speculation be-
cause of no definitive disclosure of the armed services’
procurement, the electronie-radio proportion would be
between 10 and 15 percent, it is estimated. Defense
Mobilization Director Charles E. Wilson recently em-
phasized that the production of electronics equipment
will be more complex by far than in World War II
and that, while the task is difficult in its huge pro-
gram, he stated “the job will be done.”

AIR FORCE AND SIGNAL CORPS

HUGE QUOTAS-—The procurement flow from the
armed services commenced in large volume during
February and by March 1 the Air Force Materiel
Command planned the completion of the issuance of
definitive contracts for more than 95 percent of a total
of $854 million for electronic and radio equipments.
This total of $854 million constituted the amount of
funds for electronic radio procurement which has been
made available to the Air Force in all of the appro-
priations for the current fiscal year of 1951, including
the original funds bill of the Defense Department and
the two supplemental appropriations measures. At the
same time, the Army Signal Corps had issued in early
February definitive contracts and procurement letter
orders to activate contracts, totaling approximately
3250 to $300 million. With the requirements for ecriti-

Signal Corps men at work in the carrier van at U. S, Eighth
Army Headquarters, Taegu, Korea. Placement of heavier rack
mounting equipment in motor trucks minimizes time required
for installation and dismantling when Headquarters relocates.
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Revealing at a Glance

cal materials, necessitated by the procurement orders
of these two armed services, together with those of
the Navy, a sharp decline in the production of tele-
vision and standard radio broadcast receivers, even
“austerity’” models, is the outlook during this spring
and summer.

MATERIALS

RELIEF from severe shortages in the critical met-
als needed by radio-electronic manufacturers is ex-
pected to be felt increasingly as the rate of stockpil-
ing of such materials by the Government is slowed
down below the goals originally set by Congress. Gov-
ernment purchases of copper, lead, aluminum and zine
have therefore been checked or stopped for the time
being, since the NSRB feels that such extensive stock-
piling now would seriously hurt business. Meauwhile
long-range increases in production of these materials
are being studied for action.

MEW DESIGNS

INCREASING SHORTAGE IN RAW DMATE-
RIALS is having its effect on inventors. We can look
for more and more Rube Goldberg schemes as time
goes on. The cobalt shortage, which affects loudspeaker
magnets so severely, is producing plans to return to
older, discarded, methods of producing noise from a
radio set. It is also stimulating new design. One such
plan for a loudspeaker proposes to make use of the
dielectric stress between the HV on the aquadag
lining of the picture tube, and a thin sheet of aluminum
mounted on the exterior. This would be a modification
of the familiar condenser loudspeaker and microphone.
If it works, it would have the advantage of placing
the sound source adjacent to the apparent source, i.e.
the picture, and eliminate the existing visual/aural
displacement between large screens and associated
speakers.

ERIC JOHNSTON, vemembered by Pacific Coast
electrical men as a former electrical-radio distributor
from that region, is expected to make an excellent na-
tional Economic Stabilizer. He is a go-getter and a
doer, rather than a debater, and he has the confidence
of both business men and the unions. He makes the
sixth of the top Emergency officials now in Washing-
ton who have a first-hand knowledge of our own in-
dustry. Others are Charles E. Wilson, former presi-
dent GE; Stewart Symington, former radio manufac-
turer from Buffalo; and W. H. Harrison, former chief
engineer AT&T and president 1T&T; William 3. Paley,
CBS chairman; and RCA Victor's Walter W, Watts.

TELE-TECH + March, 1951
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Situations of Significance in the Fields of TY and Tele Communications

crka

AUSTERITY MODELS—Radio-TV manufacturers
are well aware of the fact that the austerity design
era on civilian goods has arrived because other vital
defense industries not in the communications flelds
will be siphoning off a goodly portion of the raw ma-
terials they normally received. New plans emphasizing
substitute raw materials or reductions in the amounts
of critical raw materials used are now appearing on
the drawing boards. Before actual production starts,
however, it would be well to reconsider these plans
from the standpoint of the replacement market. In the
past many items, such as flyback transformers, 1-f and
i-f transformers, switching units, efc., were delivered
as complete sub-assembly units. In the field, the only
reason for replacement of an original frequently in-
volved only a burnt-out winding or a broken switch-
wafer. Replacement with a complete sub-assembiy,
while previously economical, may no longer be so from
4 material standpoint, and austerity designs should of
course take this factor into consideration.

WHILE THERE IS YET TIME the FCC should
take regard to the TV transmitters still in manufac-
turers’ warehouses, and permit a partial lifting of the
twenty-eight-month-old freeze. Already TV has proven
its ability to instruct people rapidly in all types of sit-
uations; now the heaven-sent instrument for defense
instruction is being denied many important cities, such
as Denver, Colo.,, due to the lengthy deliberations of
the Commission. Materials for TV station construction
are still available. In the face of the emergency which
is upon the country the FCC should bury its grandiose
plans for a combined UHF and VHF allocation plan,
and, pulling its head out of the sand, take a look at the
defense need for additional TV service in strategic
areas. Later, there will be time enough for discussion
of academic UHF TV service.

CHICAGO TESTS have shown that about 279 of
the available 300 families equipped for Phonevision,
paid $1 fee to see film shows during second week of
January, The 9 P.M. shows pulled best, with 302 to-
tal admissions for 7 days; 7 P.M, shows, 218 admis-
sions; 4 P.M. weekday shows, 17 admissions, and 4
P.M, Sunday, 27 admissions. Thursday was heaviest
night of week in paid admissions.

SOUND SCRAMBLING will be subject to next
Phouevision test, announces Zenith’s Commander E. F.
McDonald, Jr. Heretofore only the picture has been
jiggled, leaving sound intact, so that general public

TELE-TECH + March, 1951

could follow dialog and music clearly, despite scram-
bled video. Now the sound will also be garbled, shoo-
ing eavesdropping public away from channel, unless set
is equipped for ‘“unscrambling” on payment of fee of
$1 per feature pix. Zenith has eleven different meth-
ods of scrambling Phonevision.
SELLING TO ARMED FORCES

HOW TO GET DEFENSE CONTRACTS—The
size of the military appropriation which will be al-
located for radic-electronic equipment looks good to
those manufacturers feeling the pinch on essential
materials for civilian production. But how to get
some of this business is still a trick which many have
not yet solved. TELE-TECH is nailing down this prob-
lem with a series of three articles on selling to the
Navy, Army and Air Force. The data was obtained
from Washington, Philadelphia, Dayton and Chicago
key procurement centers. Specific, factual, realistic,
it short-cuts, gets behind the scenes, goes to the source.
It sheds the hokum and the gobbledegook. Since no pro-
curement agency is handing a confract on a platter to
small manufacturers, getting this business is tough
going. But there is a way to go about it. The first
article of the series of three, “Selling to the Navy,”
starts in this issue on the next page.

A crew foreman for the Niagara-Mohawk Power Corpora-
tion at Syracuse, N, Y., uses GE two-way radio in his repair
truck to call for additional materials, Two-way radio helped
speed up extensive repair work made necessary by recent
ice and wind storms in the Central New York area.

29

www americanradiohistorv com


www.americanradiohistory.com

ELECTRONIC DEFENSE INDUSTRIES—First of three arficles on Selling to NAVY, ARMY and AIR FORCE

By Lt. Col. STANLEY GERSTIN; Manager, Government Manuals Division,
Caldwell-Clements Inc., New York City

Military to spend over $2 billion for radio-electronic equipment
and components in 1951; Navy's share is $500 million.

Bulk of this business has been going to fewer than a dozen prime
contractors. Smaller manufacturers, pinched by material shortages,
face tough struggle for government business.

Large set-manufacturers, others in "soldering-iron” category, must
revise their thinking, plan differently for prime contracts, fight for

subcontracts.

General Marshall's Pecember directive ordering dispersal of con-
tracts and subcontracts, more negotiated contracts, broadens outlook
for more equitable distribution of defense work by prime contractors

among subcontractors.

Despite top-level effort to alleviate situation, most radio-electronic
manufacturers face difficult days ahead.

Exhaustive inquiries by TELE-TECH in Washington, Philadelphia,
Dayton, Chicago key procurement centers reveal what manufacturers

should do to get defense business.

Here is specifie, factual, realistic i11-
formation on how to go about getting
defense work as a prime or subecon-
tractor.

It recognizes that too few manufac-
turers are getting the bulk of defense
business; that there are not enough
defense contracts to go around; that
many manufacturing plants are not
considered by contracting officers to
have the “right” labor skill or the ex-
act facilities; that manufacturers
themselves are vague and uncertain
about ‘'what they can make for de-
fense; that much effort is wasted in
the wrong places, talking to the
wrong people, supplying the wrong or
incomplete information; that manu-
facturers are overlooking subcon-
tracting opportunities; that sub-
contracting is the manufacturer’s
best bet for getting business quickly.

30

What follows is mnot armchair
strategy. It recommends the routine
prescribed by the military procure-
ment agencies when necessary; it
short-cuts, gets behind the scenes,
goes to the source, avoids waste mo-
tion where possible. Here is the re-
sult of an exhaustive inquiry among
military and government personnel—
engineers responsible for specifica-
tions on radio-electronic equipment,
specialists who approve research
projects, men who decide a manufac-
turer’s eligibility as an “approved”
bidder, administrative assistants who
can “get you in” or give you the
“brush-off.”

Here are the answers to—

Who gets a negotiated contract and
why ?
Who is invited to bid and why ?

www americanradiohistorv com

Who gets the business and why?

What are YOUR chances of getting
defense contracts as a prime contrac-
tor? As a subeontractor?

Numerous interviews with har-
assed officials, who let their hair
down in confidence, revealed a defi-
nite pattern, a realistic, practical
pattern for lining-up defense busi-
ness. Some of the information is
general and applies to all branches
of the military. Some of it is spe-
cific and applies to the Navy, Army
or Air Force, respectively.

First, the general information.

Too many manufacturers have
been confused by the Plant Alloca-
tion Program conducted by the Mu-
nitions Board. These plant surveys
do not automatically certify a plant
for defense work. They are merely
an aid in national planning and in
charting production capacity. Mili-
tary contracting is not guided by the
findings of the Munitions Board
plant survey program.

Military contracting agencies ad-
vise that “going to Washington” or
other procurement centers is not
necessary because you can register
for contracts by mail. Recommenda-
tion is that manufacturers should go
to Washington, Dayton, Philadelphia,
Detroit, Chicago not only to register
with key procurement agencies, but
to speak with the administrative per-
sonnel who make the daily decisions.

But going to Washington or else-
where 1s not in itself the answer to
getting defense contracts. Bear in
mind that top-level planning agen-
cies do no defense procurement, per
se. Collective problems of the indus-
try interest officials of planning
agencies. If you call on them, pitch
your objective to their level, it won’t
get you a contract but you will get
a load off your chest.

Military and civilian procurement
is composed of people trying to do a
job. They read the papers, watch
television, have personal problems of
their own. They are harassed by
worried manufacturers, or their rep-
resentatives, who haunt the halls of
contracting agencies, and frequently
unburden themselves on a hapless
official (usually the wrong one).

There is no need for running
around in circles—at least the cir-
cles can be drawn as tightly as pos-
sible. Plan your actions. Don’t call
on the wrong people. “Knowing”
someone in contracting or proeure-
ment offices, or in engineering de-
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WHERE TO SELL -rapio-1v, RADAR, COMMUNICATION,

GUIDED MISSILE, ELECTRONIC EQUIPMENT and COMPONENTS for DEFENSE

NAVY PROCUREMENT OFFICES

Washington 25, D.C. and Field Offices

b

Am1028 Cdr.E.M.Fagan Ext. 43748 Rm 3020 Capt. W.H. Beltz Exl. 61714

Rm1409  Wm, Floyd  Ext. 61803

BUREAU OF SHIPS ﬁ

18th & Constitution Ave, NW, Wash. 25, D.C.
Liberty 5-6700

CONTRACYT INFORMATION:
Rm 1025 M. Chemsak Ext. 63362
{MFrs musl see on initial call; by appointment only)

PURCHASE BRANCH: Asst. CHIEF for ELECTRONICS:

(Discuss BuShips electronic needs ond
ELECTRONICS SECTION: odopiobility of Mit's focilities)
ELECTRONICS DESIGN & DEVELOPMENT DIV.:
Rm 3308 Capt.C.L.Engleman. Exl.64586
(Where controcts for (Discuss engineering specifications, design
elecironic items ore let) requirements, suitobility of MIr's product)

BUYS SHIPBOARD APPARATUS, COMMUNICATION EQUIPMENT,
RADIO, RADAR, SONAR, ELECTRONIC END ITEMS

J/

~

 E

ELECTRONIC SUPPLY OFFICE\

Great Lakes, Il Great Lakes 2300
NAVY PURCHASING OFFICE:
844 N. Rush St., Chicago, Il Mohawk 4-3300

PROCUREMENT OFFICER: Lt. R.. Diggle

(Where electronic camponent controcts ore let)

BUYS COMPONENT ITEMS FOR STOCK AND REPLACEMENT
FOR BuSHIPS. BUYS ALL TUBES FOR ENTIRE NAVY.

-

Rem 3149 Capt. G.H. Wales Ext. 61657
Rm3151 Capt. H.T.Dinsmore Ext.63276 | Rm 3151 H. M. Tayloe  Ext. 65879
Rm 0321 Capt. R.L. Adams Ext. 62427

Ren 0447 Capt. M.R. Kelley Ext. 63343

BUYS FIRE CONTROL (GUIDED MISSILES), INSTRUMENTS, VARIOUS
ELECTRONIC END ITEMS USED ON OR WITH ORDNANCE EOUIPMENU

BUREAU OF ORPNANCE
18th & Constitution Ave, NW, Wash. 25, D.C.
Liberty 5-8700

CONTRACT DIVISION:
(Administrotive responsibility for issuing contracts)
BID PROCUREMENT: NEGOTIATED PROCUREMENT:
{Issues fixed price contracts) (Issues cost-plus (open price) contracts)

MATERIAL DIVISION:

{Discuss elecironic needs and suifobility of Mir's focilities)

RESEARCH & DEVELOPMENT DIVISION

(Discuss engineering specificotions, design requirements, suitobility of
Mfr's product)

\ of Documents, Govl. Printing Offica, Wosh, 25, D. C. Price 20 cents. ‘

-

BUREAU OF AERONAUTICSX
18th & Constitution Ave. NW, Wash. 25, D.C.
Liberty 5-6700
CONTRACT DIVISION:

Rm 2WO04 Cdr. A.R. Weldon Ext. 62905
{Where controcts for electronic items are lef)
ELECTRONICS PRODUCTION BRANCH:
{PRODUCTION DIVISION)

Rm 2n88 Lt. Cdr. M.S. Jones Ext. 64423

(Discuss engineering specifications on electronic equipment}

\BUYS AIRBORNE EQUIPMENT, AVIATION ELECTRONIC END ITEMS
AVIATION SUPPLY OFFICE
700 Robbins Ave., Philadelphic 11, Pa.
Pilgrim 5-8000

ELECTRONIC STOCK CONTROL OFFICER
Lt. Cdr. George Wolfe

BUYS COMPONENT ITEMS FOR STOCK AND REPLACEMENT

(excep? tubes which ore purchased by the Great Lakes Electronic Supply
Office); also REPLACEMENT TEST EQUIPMENT FOR BuAiR )

OFFICE OF NAVAL RESEARC;\

17th & Constitution Ave. NW, Wash, 25, D.C,
Building T-3 Liberty 5-6700
CONTRACT DiVISION:
Rm 2807 Ltd. Cdr. J.B. Seratchard  Ext. 5321
Rm 2808 J.E. Kahelin Ext. 64629

CONTRACTS FOR RESEARCH SERVICES FROM SCHOOLS,
RESEARCH ORGANIZATIONS AND RESEARCH ENGINEERS;
ALSO BUYS DEVELOPMENT EQUIPMENT. )

- —,
- NAVAL RESEARCH LABORATORY

4th St. nr Chesapeake Ave. SW, Wash. 25, D.C.
JOhnson 3-6600

SUPPLY OFFICER:
Lt. Cdr. F. A. Whitaker Ext. 445

(Where laboratory equipment contracts are let)

BUYS ELECTRONIC, RADIO, SOUND, COMMUNICATION

\ EQUIPMENT, COMPONENTS, TEST INSTRUMENTS )
FIELD OFFICES
U. §. NAVY SHIP STORE OFFICE: ﬂAVAl ORONANCE PLANT:
29th St & 3rd Ave., Brooklyn, N.Y. Macon, Ga.

SOuth 8-0110
(Above two field offices buy PORTABLE RADIOS, ELECTRICAL ITEMS, etc.)

Limited purchases for loco! use are made by Stations ond Field Offices. For
complele list of Jocations, oddresses and who! they buy, in defall, write
for “Purchosed liems and Purchasing Locotions, U.5. Novy” from Supt.
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DEFENSE CONTRACTS (Continued)

* AIR FORCE
$1,300,000,000,

_ SIGNAL CORPS
\* 300,000,000

1951 Radio-Electronic Equipment for Defense : $2,100,000,000

partments where basic specifications
and engineering requirements origi-
nate, will help in that it gives you
someone to call on to discuss your
particular problem or someone to
whom you can turn for information.
By diligent inquiry, you can find out
whom to see, and go in “‘cold.”

Procurement offices are trying
to discourage manufacturers from
“barging” in and the Navy has
set-up a buffer office for the Bureau
of Ships. Your reception, wherever
you barge in, to quote the words of
an Important military contracting
official, ““depends on personality, tim-
ing and general impression made by
the visitor.”

Here are some answers to ques-
tions frequently asked of the men
responsible for military procure-
ment.

Who gets a negotiated contract and
why?

‘“Manufacturers whose plant fa-
cilities are well known to us, or who
have convinced us that they have the
necessary know-how.”

“Manufacturers who have long-
established research and development
facilities specializing on engineering
problems of direct interest to the
military.”

“Manufacturers with past experi-
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ence on a particular military item
are given contracts because of this
experience.”

“Classified equipment requiring re-
search or developmental changes
cannot be placed on an advertised bid
basis. Thege are awarded to manu-
facturers with security clearance,
and who are currently geared for
this work.”

Who is invited to bid and why?

“Those with World War II expe-
rience in a particular field.”

*“Manufacturers who have sold us
on their facilities and responsi-
bility.”

“Manufacturers who follow us up;
who show a definite interest and de-
sire to bid: who convince us that
they can do the job.”

Who gets the business and why?

“The bulk of the business has been
going to a limited number of manu-
facturers because they are already
set up to handle government work.”

“Manufacturers with ‘soldering
iron’ production lines do not meet
current requirements for guick mili-
tary procurement; neither do they
have the specialized personnel.”

“There are already more experi-
enced facilities available than we can
use, s0 how can ‘we spread the work
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in industry any more than we do?”

“Many manufacturers come to us
and say that ‘they can make any-
thing’. What we need is a specific
item, not anything. If the manufac-
turer can’t be specific about what he
can make, it's not for us to tell him—
especially if there is no shortage of
facilities like his in the first place.”

W hat are YOUR chances of getting
defense contracts as a prime contractor?

Right now they are slim. This is
bitter fact. There isn’t enough busi-
ness to go around. What there is, is
specialized. Military agencies are
not Jaunching any wide-scale pro-
gram for all-out conversion. Limited
plant conversion isn’t expected to
help hundreds of small manufactur-
ers; and even some bhig names which
we could mention have been left on
the outside, looking in.

Given time, manufacturers will
get some relief, but it will be tough
going for them until that time ar-
rives. Civilian production of *“aus-
terity” designed products will help
bridge the gap. More scarce mate-
rials may shortly be released.

Wiat are YOUR chances as a sub-

contractor?

Herein lies your best opportunity
today. The limited number of prime
contractors who are receiving the
bulk of defense contracts are defl-
nitely making an effort to subcon-
tract as much of their component
production as possible. Considering
the time, energy and expense in-
volved, many manufacturers will do
much better by concentrating their
efforts at subcontracting rather than
at prime contracting.

Even here, manufacturers will run
into some exasperating situations.
For instance, contracts for classified
work cannot be obtained unless a
manufacturer has security clearance,
But security clearance cannot be ob-
tained unless you have a confract. It's
a vicious circle. Military procure-
ment agencies will initiate a request
to the Security Inspector (each serv-
ice has its own independent set-up)
if the particular procurement agent
is convinced that you are the only
one, or one of a very few, best quali-
fied to perform a particular job.
Your reputation helps convince him
of this, but most likely he is decided
by the fact that you have research
and development facilities and spe-
cialized engineering experience with
the particular equipment.

For quick results, obtain a sub-
contract from a prime contractor
who already has security clearance.
This prime contractor can request
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clearance for a subcontractor whom
he intends to use in performance of
any part of a classified military con-
tract. Even so, it may take more
than six months to get clearance un-
less the prime contractor also re-
quests that priority be given to your
case—and the security inspector 1s
convinced that priority is indeed
necessary. Under the best circum-
stances, getting security in the
present emergency is difficult and
long-drawn out. Manufacturers are
advised not to under-estimate its im-
portance or the amount of time and
energy that should be put into the
effort. The matter of security clear-
ance should be given priority in your
planning for defense work.

Since  subcontracting  provides
many manufacturers with the best
opportunity for getting defense busi-
ness, it is fairly unanimous among
purchasing agents and government
contracting officers that subcontrac-
tors should go about it as follows:

1. Prepare a complete report of
yvour facilities; particularly floor
space, number, type and capacity of
machines, number of employees,
background of engineering special-
ists, identity of officers, incorpora-
tion data (date, place, capitaliza-
tion), length of time established,
kind of business, inventory, annual
volume, sales organization, branch
offices, ete.

2. Itemize types of operations or
products which your plant facilities
can handle. Don't say you can make
“anything.” Don’t list items which
your plant cannot make or on which
your engineers are inexperienced.
Secure lists of component items from
the wvarious military procurement
agencies. Check off those items which
you thimk you can make. Request
Federal specifications for manufac-
turing the items which vou check (if
it is an item from the Bureau of
Ship’s component list, the Federal
engineering specification for its man-
ufacture is available from the Bu-
reau of Ships). Study the specifica-
tion to determine if vou can really
make the component.

3. Supply yourself with samples
of similar components which you
have made; if necessary, actually
make a component according to the
Federal specification to establish a
cost basis for pricing.

4. Now determine which military
agencies buy the component or end
item which you have definitely estab-
lished can be made in your plant.
Determine which prime contractors
need this component for their de-
fense contracts. Do this by study-
ing government contract awards

TELE-TECH -« March, 1951

NAVY
PROCUREMENT PUBLICATIONS

Purchased Items and Purchasing Lo-
cations of the Department of the
Navy—Available from the Procure-
ment Central information Office,
Room 3EB813, Pentagon Building, and
from the Supt. of Documents, Govt.
Printing Office, Wash, 25, D. C. Price
20 cents.

Selling to the Navy—Available from

the Supt. of Documents, Govt. Print-
ing Office, Wash. 25, D. C.

Index of Specifications (MIL and
JAN Standards)]—A complete Fed-
eral index of all specifications. Avail-
able from the Government Printing
Office. Price $1.50. It lists every
end item and component specifica-
tion available, by identifying number
and issuing agency.

available free each week from re-
gional offices of the Department of
Commerce (in all large cities). The
procurement chart published as part
of this article provides this informa-
tion, in general terms, for the Navy.
The information is also available in
considerable detail from commercial
publications whose sole function is
to recapitulate government and mili-
tary contracting information and in-
vitations to bid on government con-
tracts.

5. Once you have established what
vour plant can produce and have
some satisfactory evideuce of this,
and have determined who could use

Where to Sell to the

U.S. COAST GUARD

T13th & E st., NW,,
Washington 25, D. C.

SUPPLY DIVISION
Cdr, W. W. Childress

PROCUREMENT SECTION
Lt. Cdr. F. P. Bergmeister
{Where confracts are let)

BUYS TRANSMITTING EQUIFPMENT,

RADIO, RADAR, COMMUNICATIONS,

RADIO BEACON, ELECTRONIC AIDS
TO NAVIGATION.

COAST GUARD
SUPPLY CENTER
345 Warren S¢., Jersey City, N. J.

Lt. Cdr. Leo T. Robbins,
Commanding Officer, Supply Center

Lt. Cdr. Bob Kisten, Electronic Officer
[Cocordinates electronics purchasing)

www americanradiohistorv com

this particular component, make per-
sonal sales calls on prime contrac-
tors. See the chief engineers, the
purchasing agents and the managers
of government contracting.

6. If you are taking your product
or evidence of your ability to pro-
duce certain components to military
agencies, register with each military
agency with whom you wish to do
business.

a. Request that your firm be
placed on the qualified bidder’s list
and file the necessary papers to ac-
complish this. Forms are available
from each procurement office. Bear
in mind that military buying is de-
centralized for the most part (de-
tails on the Navy are given in the
procurement chart with this article).
If you register with the Navy’s Bu-
reau of Ships, you may also want to
register with the Bureau of Aero-
nautics, Bureau of Ordnance and the
Office of Naval Research. If you
register with the Navy, you will also
want to register with the Air Force
and with the Signal Corps.

b. Remember that it is not enough
to register with the Navy in Wash-
ington where most end items are
purchased. Register also with Navy
Procurement in Chicago, where all
component items for stock and re-
placement are bought for the Bureau
of Ships, and in Philadelphia where
components for the Bureau of Aero-
nautics are purchased, etc.

7. Research and development con-
tracts are generally obtained directly
from the research laboratories and
not from procurement offices han-
dling end items and components. In
any case, the research engineers
must be “sold” first.

Tor selling to the Navy, study the
revised and detailed procurement
chart accompanying this article. It
furnishes accurate information on
who buys what. This is the first
time so factual and specific a chart
has been published with key names,
addresses, room numbers and tele-
phone extensions. (Even though
rooms and phones may change from
one week to the next due to rapid
expansion of offices, this chart will
save time and energy.)

The Bureau of Ships buys the bulk
of the Navy's radio-electronic equip-
ment. Key purchasing offices are in
Washington (for end items) and
Chicago (for components). To regis-
ter as an approved agency with the
Bureau of Ships, it is not required,
but is highly desirable, to personally
vigit the information officer, as indi-
cated on the chart.

Here is a tip. All military serv-.

(Continued on pege 84)
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TV Nound

Diplexer for

Design details of submitter and subceiver units that facilitate

L. STASCHOVER and H. G. MILLER

Federal Telecomnmunication Laboratories, Inc.

Nutley, N. J.

IPLEXING, in the present case,

refers to the addition of a sound
gsignal to the composite television
picture signal for simultaneous
transmission over radio relay links.
Telephone lines and separate ultra-
high-frequency radio links are nor-
mally used for these sound trans-
missions, Both of these systems
have the disadvantage of high cost
and the sound-program radioc link
raises the additional question of de-
pendability.

There exists a pressing need for
equipment that will transmit high-
quality sound programs over exist-
ing television radio relay links to
eliminate the need for additional
high-quality telephone circuits or mi-
crowave sound links. The specifica-
tions for such an equipment are as
follows:

(a) The system must meet high
standards as regards distortion,
cross talk, and noise. (b) It should
work over any existing wide-band
relay link without modification of the
link. (¢) When used with a repeater
chain, no new processes or equip-
ment should be introduced in the
program channel at intermediate re-

PIX
SOUND

FTL
38-4
SUBMITTER

PIX +
SOUND SUBCARRIER

Fig. ,1= Op- FTL 27-A
eration of
audio sub- TV LIk

mitter and TRANSMITTER

subceiver

FTL 27-A
TV LINK

RECEIVER

3 QUTPUTS
PIX& SOUND
SUBCARRIER

i?ocsni:?tcl; XMTR.  REC.
ANTENNA  ANTENNA

UHF TV re-

lay link

peater points. (d) It should be con-
venient to monitor the sound at any
point. (e) Simplicity of the equip-
ment and of its operation, adjust-
ment, and maintenance should be
combined with small volume and low
initial and operating costs.

To devise such a system, frequency-
division and time-division methods
were employed and tested overall sev-
eral years.

In a time-division system, a pulse
might be added to the video signal
during the horizontal-blanking or
“back-porch” time. This pulse could
be either time- or width-modulated.
With this system, the highest audio
frequency that can be transmitted is
limited to half the horizontal-line
frequency, or about 750 cps. It also
becomes necessary to restore the
standard composite video signal by

complete removal of the added pulse
at the receiving end of the link.

Frequeney - division diplexing in-
volves translation of the audio-fre-
quency spectrum to a position slight-
ly above the maximum video fre-
quency. It may then be transmitted
through the relay system as a simple
addition to the video signal. Another
method involves amplitude modula-
tion of the relay-system carrier at a
sound-subcarrier rate.

Each of these methods possesses
certain advantages and disadvan-
tages. Exclusive tests and analyses
indicate that a practical approach is
to use relatively narrow-band fre-
quency modulation by the sound sig-
nal of a carrier at the high-frequency
end of the video-signal spectrum.
This is the basis of the FTL-384
system to be described.

Fig. 2: (left) Rack mounted model of audic submitter. (right) Portable submitter unit measures 14x9x9 and weighs 16 lbs.
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Sudio-Transmitter Links

simultaneous fransmission of audio and video over microwave relay links

Since the standard video-frequen-
¢y band entends to 4.5 MC the sound
center frequency may be convenient-
ly placed at 5 MC, The amplitude of
this sound subcarrier is made small
compared to that of the picture sig-
nal to avoid interference with the
normal operation of the radio link.

The primary problem in the simul-
taneous transmission of sound and
picture signals over a common link
is that of cross talk from the picture
into the sound channel. In the fre-
quency-modulation system, cross talk
of this type stems from two sources.

First, nonlinearity in the ampli-
tude characteristic of any compo-
nent in the relay link will produce
amplitude modulation of the fre-
quency-modulated wave by the pie-
ture signal. For example, if synchro-
nizing-signal compression is present,
the gain of the relay system is not
the same at the level of the synchro-
nizing-signal tip as it is at the white-
signal level. Hence the amplification
of the low-level sound signal will
depend on the instantaneous picture-
signal amplitude. If the sound-chan-
nel receiver fails to remove the re-
sultant amplitude modulation com-
pletely, some of the picture signal
will appear in the output along with
the sound modulation.

The second source of cross talk is
nonlinear time delay in the radio and
intermediate-frequency portions of
the relay link. Phase nonlinearity,
which is the same as nonlinear time
delay in frequency-modulation sys-
tems, is analagous in its effects, such
as distortion and intermodulation, to
nonlinear amplitude characteristies
in amplitude-modulation systems. If,

Fig. 3: (left) Low pass filler in subceiver limitls audio response to 12.5 KC. Fig. 4:

say, two audio-frequency signals are
applied to a distorting amplifier, sum
and difference frequencies in addi-
tion to harmonics are produced. In
frequency-modulation systems, such
amplitude distortion is of no signifi-
cance, provided limiting is effective,
but phase distortion will produce
harmonic and sum and difference
terms.

The equipment is designed for the
transmission of high-fidelity sound
over any wide-band relay system. It
consists of two units, a sound-chan-
nel “submitter” that serves to intro-
duce the sound-program material at
the sending end of the link, and a
sound-channel “subceiver” that re-
covers the signal at the receiving
end. The operation of this equipment
in conjunction with a relay system,
such as the FTL-27 ultra-high-fre-
quency television relay link, is illus-
trated in Fig. 1.

Submitter

The submitter accepts both the
picture and sound signals, generates
and frequency modulates the sound
subcarrier, adds it to the picture sig-
nal, and applies both to the transmit-
ter of the relay link. In practice, the
amplitude of the frequency-modul-
ated wave amounts to less than 10%
of the picture-signal white level and
thus has negligible effect on the per-
formance of the relay link. At the
receiving end of the link, this process
is reversed; the video- and audio-fre-
quency signals are made available
separately. The diplexing equipment
is self-contained and self-powered,
and there are no connections to the
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radio relay link other than those in-
dicated in the figure.

The video-frequency levels at the
input and output terminals are 2
volts peak to peak into 75 ohms. The
minimum audio-frequency input level
to the submitter is 10 db below 1
milliwatt (—10 dbm). However, a
volume control makes possible the
acceptance of levels up to 10 db
above 1 milli-watt. The rated sub-
ceiver audio-frequency output is +18
dbm; and standard audio-frequency
impedances, such as 600, 150, and 50
ohms, balanced and unbalanced, are
available at both ends of the system.

The heart of the submitter is an
oscillator-modulator circuit that gen-
erates a 5 MC frequency-modulated
signal. The maximum peak to peak
modulation swing is +50 WC. The
center frequency is stabilized with
reference to a 5 MC discriminator,
whose output consists of the demod-
ulated audio-frequency signal and
a direct-current error voltage pro-
portional to the drift of the oscillator
from the center frequency. The
audio-frequency signal is metered by
a volume indicator to show the per-
centage modulation, and the error
voltage is fed back to the oscillator-
modulator to correct for the center-
frequency error.

The frequency - modulated sound
output is applied to a cathode-follow-
er buffer-amplifier, combined with
the video signal, and applied to the
F5-ohm line. The amplitude of the
frequency-modulated wave in the line
is continuously variable up tfo a max-
imum of 0.5 volt, peak to peak.

The submitter is available in two

{Continued on page 86)

(right) Photo of rack mounted subceiver
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Fig. l: View of measuring equipment at WWVH, Mauri, T.H. Shown are standard oscil-
lators consisting of crystal-controlled bridge type oscillators, buffer amplifier, and

two amplifier output stages,
stats and inner bridge iype heaters.

Temperature is controlled by mercury-glass thermo-
Batteries are used to power this equipment

By V. E. HEATON, National Bureau of Standards,

TANDARD frequency radio sta-

tion WWVH (located at Maui,
T.H.) has been in experimental op-
eration since November 1948. The
installation is very similar to that at
WWYV.r Its frequency and time de-
termining equipment consist of three
independent standard oscillators
which are operated continuously
from batteries. Each of these stand-
ards is essentially the same, consist-
ing of a gquartz crystal-controlled,
bridge-type oscillator, a buffer am-
plifier and two output amplifier
stages. The temperature control con-
sists of an inner bridge-type heater,
and an outer heater controlled by a
mercury-glass thermostat working
through an electron tube and a re-
lay to control the heat. A photo-
graph of this apparatus is shown In
Fig. 1.

Two separate frequency dividers
and clocks may be controlled by
either of the three frequency stand-
ards. These dividers are of the re-
generative-modulator type? and di-
vide from 100 K¢ to decimal sub-
multiples and 60 cycles. The 60-
cycle output operates a synchronous
motor clock from which cam-oper-
ated contacts and electronic circuits
generate seconds pulses; these pulses
are used for frequency and time de-
terminations and are also used in
generating or marking other accu-
rate intervals of time: 1 minute,
4 minutes, 5 minutes, etc. Each of
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Washington 25, D. C.

the standards is periodically adjusted
to compensate for normal drift and
to keep its frequency very close to
that of WWV.

Synchroniziug Radio Stations %

If two or more stations are op-
erated on the same nominal fre-
quency, a primary requirement is
extremely close agreement between
the frequencies as broadcast. If the
stations are within a reasonable dis-
tance of one another this agreement
may be maintained by a transmis-
sion line over which a frequency may
be sent to each station. This line
frequency may be used to control
the transmitted frequencies or to ad-
just local frequency standards to
agreement. Any phase shifts which
occur in the line or its associated
apparatus would cause frequency
variations at the transmitter. Poor
signal to noise ratios on the line
would cause noise on the transmitter
output. If the stations are located
some thousands of miles apart a wire
line for synchronization may be im-
practical economically.

Quartz-crystal oscillators might be
periodically calibrated and sent to
the operating stations for frequency
control. Such standards would vary
in frequency between the time of
calibration and the time of installa-
tion mostly because of vibration and
changes In temperature during
transportation. However, frequency

www americanradiohistorv com

Measuring

Long range deter-
continued despite

deviations could be maintained less
than 1 part in 10?7 with presently-
available quartz-crystal units.

It is possible to link the stations
by a system of radio relay stations.
The overall installation cost of this
type of control might be less than
that of transmission lines but its re-
liability and maintenance require-
ments are not sufficiently well known.

Another method, presently in use
and described in this paper, is to
make relative measurements of the
frequency and time of the different
stations. Data so obtained are proc-
essed in an approved manner and a
value of frequency is immediately
determined for each station. The
oscillators at all stations are then
adjusted for more precise agreement
of the frequencies broadcast.

The frequency and time standards
at WWVH are checked once every
twelve hours with reference to the
received signals from WWYV, at 0900
to 0940 and 2100 to 2140 HST (1400
to 1440 and 0200 to 0240 EST) when
the path for the received signal is
expected to be most stable.

At present the monitoring is done
in the WWVH transmitter building.
This requires that the transmitters
be off for the 40-minute measuring
period. A radio receiver connected
to a rhombic or Yagi antenna, ori-
ented on WWYV, is used. The 100-KC
frequency from a local standard os-
cillator is fed to a frequency multi-
plier or harmonic generator. QOufput
from this generator, along with the
WWYV energy from the receiving
antenna, is fed to the radio receiver.
This gives the desired difference fre-
quency in the receiver’s output.

Direct Frequency Measurement

As is well known, energy radiated
by a fransmitter is propagated to a
distant receiver by reflection from
one or more of the principal iono-
spheric layers, or by multiple reflec-
tions between these layers and the
ground. As long as radio conditions
are constant, a fixed receiver will re-
ceive the same frequency as radiated
from the transmitter. However, when
the layers are moving up or down
the frequency of the signal at the
receiver will decrease or increase, re-
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Time and Frequency in Hawaii

mination of standard frequency fransmission characterisfics
propagation vagaries due to distance and ionospheric variation

SDECtiVely’ and will, therefore, de- SEPT (B8 o5 NOY, DEC 1948 JAN, 1960 FEB. 880 | M&RCH
part from the transmitted frequency. (TS RGN W SO TSN BN JUUSC | OORE NN G [ S S | IO
The degree of this departure in- = 0 i Hikig - %
creases with the speed of the motion, i , Stk 3

in accordance with the familiar
doppler effect. The variations in
height of the reflecting layers are a
function of time of day, time of
year, geographical location and sun-
spot activity. Although on the aver-
age the conditions are such that the
constancy of the path-length may be
predicted, however, at a particular
time the actual conditions may be far
from the average. The height of the
ionosphere layers is relatively stable <
over the Washington-Maui path .
when noon or midnight occurs at a w
point half way between the trans- s
mitter and receiver.® ¢

As an illustration of the possible
magnitude of such an effect let us as-
sume that a principal reflecting layer
(F, layer) is the one frem which the
reflections take place between Wash-
ington and Maui (4800 miles great
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circle distance), and that the height L s i g 3 G5

of this layer changes from 200 to 230 = : Hilk SRR i
miles in one hour. For a three-hop i . = .
transmission, i.e., three reflections 8 SE %
from the ionosphere and two from S e

the earth, the received signal would 2 ' =
be approximately three parts in 10% i e e e
lower in frequency, perhaps, per hop, SEPT. 1045 ocT i LES 149 AN, R FERIBEG. C MARCH

than t_he transmitted Onej For the Fig. 2: Daily frequency devialion recordings of WWV, made at WWVH, Maui, T.H., note
total distance the effect might be ex-  superiority of higher frequency transmissions which produced more consistent results

pe?tEd to be less than thre_e times Fig. 3: Graphs of daily frequency errors compared with WWV brcadcast by WWVH;
this amount as the changes in layer discontinuities in trace indicate frequency devialion correction to local generaior

height might be less on two of the TR : e
three hops. B e : : ol
For direct frequency measure-

ments the radio receiver should be
fed approximately equal energy from
the local standard harmonie genera-
tor and the WWYV antenna. When

reception is good the difference fre- ;
quency is indicated as a variation ¢ : il i 5 A S g f 5
K . = 5 10 % 20 28 s 10 13 20 2% 8 10 15 20 28 5 10 I8 20 2w VB OAS EP 20 BN 10 a8 o B8 LT
in the S-meter reading on the re- = JANUARY FeanuaRy wARCH APmIL May sume z
ceiver. During interference and fad- @ »
ing, listening to the beats helps in % e}(
Q.
&

choosing the desired beat from any
undesired ones. The number of beats
and corresponding time in seconds
is determined, using a stop watch,
for a period long enough to give the
desired accuracy. This measurement

e
=

b

.
Feas i

: R ;
should be made two or three times to e B i DT
check the timing. When fading is WL et A [l e T i
severe, more measurements over S o in H R LT Aoyane R
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TIME AND FREQUENCY (Centinued)

shorter intervals should be made. In-
dividual cycles may be added or sup-
pressed by fading. These should be
ignored and the count continued at
the same rate during a measurement.
Recording of beats is preferable as
it permits more precise analysis of
results when the receiving condi-
tions are good.”

Experience at Maul has shown a
considerable difficulty in determin-
ing the frequency difference when it
wag small. This was caused by varia-
tions in received signal strength
(fading). Therefore, during a meas-
urement, the frequency of the spare
standard was purposely adjusted low
in frequency by about one part in
10.7 It then could be most readily
determined in terms of WWYV. The
difference in frequency between the
local main, spare and standby stand-
ards was then obtained using the
beat method. Thus the difference
between WWV and WWVH frequen-
cies was determined.

A typical example of a measure-
ment at Maui is as follows: assume
that the beat difference, at 20 MC,
between WWYV and the spare stand-
ard “S” (which is known to have a

frequency less than 100 KC) is 34
beats in 100 seconds. The frequency
difference would be the number of
beats per second, 0.34. Therefore
standard “S” has a frequency dif-
ference in terms of WWV of —17
parts in 10° Let us assume that the
counted beat for the standard “M”
(controlling WWVH) in terms of
standard “S”, at 10 MC, is 16 beats
in 100 seconds. This frequency dif-
ference is 40.16 cycles per second or
416 parts in 10°. Adding these two
values algebraically we find the error
of WWVH in terms of WWV is —1
x 109,

In Fig. 2 are shown frequency
measurements made in this way on
consecutive days. A number of
measurements were omitted because
of interfering stations, rapid fad-
ing, or very weak signals from
WWYV. It may be noted that higher
frequencies gave much more consis-
tent values than 10 MC and 15 MC;
2.5 MC and 5 MC were not received.
The agreement between consistent
data is of the order of +2 parts in
10% with a few values in error by as
much as 1 part in 107,

Another method of frequency de-

termination, based entirely on the
rate of the clock at WWVH, gives
high precision data for measuring
periods of one day or greater in
spite of the various difficulties. The
value of frequency so obtained is an
average. But as the oscillator drift
and change in drift are quite small
and predictable, average frequency
during a period will be the same as
the instantaneous value for the
middle of that period.

A cathode-ray oscilloscope is used
in comparing the local seconds pulses
with those received from WWYV, The
linear sweep circuit is controlled at
60 cycles per second from the fre-
quency dividers which provide the
seconds pulses and other frequencies
to the local transmitters. The local
seconds pulses are connected to the
vertical deflection and the oscillo-
scope is adjusted so that they start
at a reference line marked on the
screen. Then the local seconds pulses
are replaced by those from WWV
fed from the radio receiver through
a filter to eliminate the unwanted
modulation. These pulses, as re-
ceived, may be multiple during the
first 0.2 second of each second. This
may be caused by paths of different
lengths including round-the-world

(Continued on page 89)
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Studio 8-H at Ra-
dio City, New York
City has a vol-
ume of 300,000
cubic ft., 6 TV
cameras, 3 control
rooms, 15 dressing
rooms, completely
equipped stage 30
ft. deep. and over
1.000 lamps. It is
the most extensive-
ly equipped TV
studio in the world.
All the lighting is
hung on horizontal
pipes which can
be raised and low-
ered as required.
Lighting, audio
and video contrel
rooms are provid-
ed with nine mon-
itors for the direc-
torial staif. The
stage is at floor
level thus making
it possible to run
cameras on io the
stage for special
productions with-
out building run-
ways. Among the
effects provided
are: motor driven
title machines;
transistor for
dreams, etc.; and
rear projection fa-
cilities.

Locaaitl REAY
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ilver-Printed
elevision Tuner

By HARRY KAYNER, Project Engineer
Hoffman Radio Corp., Los Angeles, Calif.

New close-folerance silver-deposit process makes possible an
inductive fype tuner with linear elements for use in fringe areas

HE advent of large scale commer-

cial telecasting has seen an almost
continuous growth in service area
by the use of more elaborate antenna
systems in fringe areas. There is,
however, a limit to the expansion
even with the most elaborate an-
tenna system, and herein lies the im-
portance of a good tuner, having an
exceptionally low noise factor to uti-
lize low signal strength and produce
acceptable pictures under these fringe
area conditions. Many localities suf-
fer fringe area operation relatively
close to the transmitter due to
shadows caused by buildings, moun-
taing, and other obstructions.

For this type of operation a tele-
vision tuner was developed by the
Hoffman Radio Corporation which
has an exceptionally low noise factor
and permits satisfactory operation
under conditions of fringe area sig-
nal strengths. This tuner utilizes an
unusual type of printed circuit
linear tuning elements to provide es-
sentially continuous tuning through
approximately 330° rotation for the
twelve assigned television channels.
The tuner was in development for
over two years, primarily due to the
fact that previously known printed
circuit techniques were incapable of
producing circuits having sufficiently
close physical tolerance to permit
mass production.

The original idea for the Hoffman
Silver Circle Tuner was conceived
by Carlton Wasmansdorff, who was
responsible for the basic circuit de-
sign and much of the original re-
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search work. The several design fac-
tors which were given major consid-
eration in the conception of this
tuner are as follows: noise factor;
gain; image ratio; i-f. ratio; spuri-
ous response ratio; selectivity; os-
cillator drift; continuous tuning;
ease of tuning; long life; ease of
production; low cost.

Cireuit Design

The tuner circuit diagram of Fig.
1 is seen to consist of a neutralized
push-pull 6J6 RF Amplifier and a
6J6 converter oscillator. The 6J6
RF amplifier was chosen primarily
due to its low noise factor, after hav-
ing examined all tubes applicable for
r-f amplifier stages in the VHE tele-
vision range. Neutralization of the
r-f amplifier stage is necessary and
is achieved through C2 and C3; the
latter is adjustable and is a factory
adjustment. To improve further the
noise factor of the tuner itself the
antenna input circuit is tuned to
produce maximum antenna gain.
This also improves image and i-f
ratios and tends to reduce the spuri-
ous response ratios as well.

The tuning elements indicated as
1.2, 1.8, L6, L7, L10, L11, L14, and
L15 consist of folded transmission
lines printed on phenolic plates. A
pair of antenna plates is shown in
Fig. 2, together with shorting bar.
Fig. 3 shows the construction of these
plates, together with the location of
the channels. Originally the design
was intended to have channels uni-
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formly spaced throughout 330°.
However, it was found that to get
sufficient band spread for the chan-
nels below 6 it was necessary for
them to occupy a greater portion of
the angular rotation, as it was de-
sired to have a band spread per
channel of one and one-half nega-
cycles. To reduce the angular rota-
tion would have necessitated printed
circuit line widths which were im-
practical for production line oper-
ation. Had more space been available
for the tuner, permitting a larger
diameter for the printed circuit
transmission line, an entirely uni-
form scale could have been developed;
however, it was felt more desirable
to reduce size than to have uniform
channel spacing.

Band pass coupled circuits are
provided between the r-f amplifier
and converter by the utilization of
two pairs of printed circuit lines, L6,
L7, 110 and L11. Link coupling, as
well ag capacitive coupling, is uti-
lized to provide reasonably uniform
bandwidth over the twelve channels;
this varies from approximately 4.5
MC at Channel 2, to 7 MC at Chan-
nel 13. The oscillator circuit con-
sists of inductances 114 and L15
which are ganged to the antenna and
r-f amplifier inductances by shorting
bars mounted on a common shaft.
One of the many advantages of this
type of printed circuit transmission
line design is the fact that perfect
tracking between the oscillator and
r-f sections may be achieved by de-
signing the printed circuit config-
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TELEVISION TUNER (Continued)
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Fig. 1: Circuit of Silver Circle Tuner. Tuned input improves noise factor; linear inductances are prinied on phenolic plates

uration to provide this tracking.
This is illustrated by the oscillator
plates shown in Fig. 4. An assembled
tuner with the bottom shield re-
moved is shown in Fig. 5. The four
pairs of printed circuit plates may
be seen grouped together, through

Fig. 3: Details of
them passes a common shaft on e and loca-
which is mounted the four shorting tions of channels T0 GRID
contacts. To R-1 G- 13
Fig. 2: Actual identical antenna plates deposited on plastic CH-2
g CH-12
Ve
CH-1I
P
CH-3
CH-10
~CH-9
CH-8
e CH-4/
CH-7
ANTENNA CONNECTIONS
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The concentric shafts extending outer and inner shaft and results in
forward from the tuner are part of the extremely low rotational torque
a ball planetary transmission which of 2 in. ounces. This low torque is
has a five to one ratio between the achieved by virtue of the fact that
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the contact pressure of the four
shorting bars is only 0.8 ounces.
Such a low contact pressure, while
effecting a good r-f short between
pairs of plates, produces negligible
wear on the printed circuits, the sur-
faces of which are silver plated.

Life tests indicate the wear is a
burnishing action which is essen-
tially completed during the first one
to two thousand cycles of operatiou.
No perceptible wear appears beyond
that point up fo one hundred thou-
sand cycles of operation.

tracking

Fig. 4: Oscillator plates—note

The electrical performance of the
Silver Circle Tuner is shown be-
low. and it is seen that the original
objectives have been achieved, Of
particular note is the noise factor
of the tuner, which varies from ap-
proximately 4 to 8 db.

Innumerable field tests have been
made in fringe area locations where
essentially all the noise received was
that due to the antenna radiation
resistance and the noise generated
within the tuner itself, and in all
cases, the superiority of Silver Circle
Tuner with its low noise factor, is
evident when compared with tuners
having the usual noise factor of 14
to 20 db above thermal.

Much of the success of this tuner
is dependent upon the printed cir-
cuit itself. The printed circuit de-
velopment and processing technigues
have been developed by Charles
Daniels, Chief Mechanical Engineer,
and John W, Daniels, Mechanical
Engineer, of Hoffman Radio Corpo-
ration. The printed circuit process
finally selected is based on a photo
etching process, known in the printed

circuit field, utilizing paper base
phenolic support on which a .0012 in.
copper foil is laminated. After the
circuit is etched the circuit is silver
plated.

The principle problem in obtain-
ing satisfactory results in the use
of this printed circuit technique is
a matter of achieving sufficiently
close mechanical tolerances so that
no electrical adjustments of the
plates are needed after fabrication.
The width of the narrow lines on the
printed circuit is .020” for the r-f
circuits. The rate of change of in-
ductance is illustrated in Fig. 6
which indicates the necessity of hold-
ing these line widths very accur-
ately. This is particularly important
at Channel 2, since the accumulated
errors in line width all tend to mis-
place this channe] from its mechan-
ically calibrated position.

As shown in Fig. 4, “Equivalent
Oscillator Configuration”, it is pos-
sible to obtain the same inductance
by two widely different loop shapes.
The plate on the left side of the
photo shows the shape originally

’

Fig. 5: Tuner has eight inductances

used. This consisted of narrow loops
with lines 0.020 in. wide. When it
was found too difficult to hold this to
=+ .001 in. the plate on the right was
designed to correct or alleviate this
trouble. A change of 1.8 mils made
about the same percentage change as
a 1 mil variation shows in Fig. 7,
which is for the left hand plate.
The size and spacing required to

PERFORMANCE CHART™

IF RE. BALANGE  GAIN  NOISE OSCILLATOR

CHANNEL  SENS. IMAGEdn JECTION db RATIO db  FACTORdh A FKe

2 18 48 61.4 65 3t 4 70L

3 20 50 63 79 31 3.9

4 24 51 62 1 N 4 2L

5 24 52 50 72 30 4.5

6 26 56 62 54 27 4 58

7 50 50 1.4 8 25 8.8 27 H

8 52 49 52.6 9 24 7.9

9 47 48.2 61.7 1 24 8.0

10 55 49.5 60.6 13 23 7.8 176 H

1 57 46.8 0.2 14 23 8.5

12 57 44 50.6 12 22 83

13 65 55 59.4 9 20 8.8 130 H

* Stability is reached in 15 minutes
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make a loop substitution for an equal
inductance can be approximated. The
inductance of a two wire line (or its
impedance) is proportional to a con-
stant times the logarithm of b/a;
where “b” is the distance between
centers and “a” the radius equivalent
to the surface divided by 2 #. The
method is incremental. Steps taken
are as follows: (1) The loop line
width is increased and the distance
between lines widened permitting
the fraction b/a to increase to 2/1.5.
The logarithm is 124 and is the in-
crement due to the loop. (2) The
line itself however has decreased as
its value of “b” has not changed.
The fraction b/a has the value 1/1.5
and its logarithm is .823. Therefore
1.124 x .8283 = 0.93, indicating that
the overall effect has not changed
appreciably, This permits a first
printing and an easy correction to
obtain the exact value.

Production Operations

The assembly of the Silver Circle
Tuner is relatively simple. All wir-
ing associated with the printed cir-
cuit plates is done prior to assembly
on the individual plates which are
readily handled. The eight plates
are subsequently assembled in a jig
in their proper positions together
with the end shields, which are then
staked to the chassis which has been
previously wired. At this point the
relatively few interconnecting wires
between the plates and the circuitry
on the chassis are made which com-
pletes the wiring of the tuner. To
insure low production reject rate on
alignment of the tuner, all plates
are checked for inductance in an In-
ductance Comparator after which
the tuner is aligned.

One of the major factors in the
production cost of television tuner is
the alignment time. The Silver
Circle Tuner has a total of 24 fac-
tory adjustments. In a jig, and with
specially designed test equipment it
is possible for a trained operator to
align a tuner completely in a matter
of 4 to 5 minutes.
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Properties of Longitudinal

OSGILLATOR
WAVEMETER sLoT
VARIABLE STANDARD PROBE =
ATTENUATOR/ WAVE TUNER DISSIPATIVE
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RECT. TO
TO E SLOT
@ AP REPLACE SLO
TRANSITION
OSGILLATOR
sLoT . .
Fig. l: Equipment
== - employed for the
' o "~ "SHORT CIRGUITED measurement of
j:| PLUNGER slot admittance

By C. E. FEIKER and 8. C. CLARK, JR.
General Engineering Laboratory, General Electric Co.
Schenectady, N. Y.

LTHOUGH considerable theoret-

ical and experimental material
is available on slots in a rectangular
guide, very little information Iis
available on slots in circular guides.?
It is the purpose of this paper to
show that the case of a longitudinal
slot in a circular guide is analogous
to that of a longitudinal slot in the
broad face of a rectangular guide
and to present experimental evidence
of the effect on slot characteristics of
the means of radiating the energy
coupled with the slot. Radiation pat-
terns and power breakdown charac-
teristics are included.

Silverz has derived an expression
for the equivalent shunt conductance
of a longtiudinal slot in the broad
face of a rectangular guide. The re-
sult is:

[ ='—,§;%(%§-) cos? (Blo'—ﬁ) sin’(’(Tx)

where g is the phase constant for the
TE:x» mode, e is the free space wave-
length, Ay is the guide wavelength, X.
is the displacement of the center line of
the slot from the center line of the
broad face, a is the inside width of the

1. W. H. Watson “Wave Guide Transmission
and Antenna Systems,”” Oxford 1947.

2. S, Silver, “Microwave Antenna Theor
Design’” Radiation Laboratory Series, Vol,
McGraw-Hill 1949, Chap. S.

and
12,

Fig. 2: (left) Theoretical curve for con-

ductance based on agssumption that slot is

represented by series resonant circuit in
shunt with the transmission line

Fig. 3: Increasing slot width with fixed
length decreases resonant wavelength
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guide, and b is the inside height.

The conductance for the corre-
sponding case of a longitudinal slot
guide, and b is the inside height of the
guide.
in a circular guide has been derived
by a similar analysis with the result
where gy is the phase constant for the

ugo A wel o
¢ = 33(2.38) (Tg) cos? (B“ T) sinlso

TE; mode, ¢, is the angle between the
direction of polarization and the radius
vector to the center of the slot, X, is the
free space wavelength, A; is the guide
wavelength.

Experimental results cited by Wat-
son indicate that a narrow longitudi-
nal slot in rectangular guide has the
characteristics of a series resonant
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Longitudinal slots in circular guides
of measurements on narrow and wide

circuit shunted across the equivalent
transmission line. It has been found
that the analogous case of the cir-
cular guide has the same type of
characteristic. Measurements made
at X-Band on half wave slots 1/18
and 3/32 inch wide cut in a circular
waveguide indicate that these slots
have the same type of equivalent
eircuit.

Measurements of Narrow Slots

Measurements of the admittance
of a longitudinal slot in a circular
waveguide have been made over a
band of frequencies about the reso-
nant frequency. A slot 0.633 in. long,
equal to half the free space wave-
length of 3.20 cm, was cut in the
wall of a circular waveguide having
an inside diameter of 0.875 in. and
a wall thickness of 0.625 in. The
ends of the slot had a radius one
half the width for ease in machining.
Slot widths of 1/16 in. and 3/82 in.
were used. Measurements of admit-
tance were made using both resistive
and reactive wave-guide termina-
tions.

The apparatus for the method of
measurement employing a matched
resistive load is shown in Fg. 1la. The
standing wave indicator used was a
7%-in. 1.D. coaxial slotted line with
center conductor removed. The source
was coupled to the S. W. 1. through
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° ! i
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Mots in Circular Waveguides

considered analagous to those in broad faces of rectangular types. Results
slots, radiation patterns, and power breakdown characterictics are presented

standard rectangular X-Band guide
fittings and a rectangular to circular
waveguide taper section.

The resistive load consisted of a
24-in. section of soft white pine with
a 12-in. conical taper placed in a
short-civcuited circular waveguide.
This load had a VEWR of less than
1.05 over the entire band and was
somewhat better than a similar load
with a 12-in. wedge taper. By means
of the probe tuner, this load was
matched at each frequency prior to
megsurement to have a VSWR of
less than 1.03, usually as low as 1.01.

A shorted section of waveguide
was used to replace the slot, tuner,
and load. The position of the short
was the same as the center of the
slot and served to locate the mini-
mum of the standing wave pattern
with respect to the slot. With the
slot and matched load in place, the
shift of minimum from the reference
point and the VSWR were measured.
From these measurements the nor-
malized conductance and susceptance
of the slot were calculated.

In the second method of measure-
ment a variable reactor consisting
of a short circuiting plunger replaced
the proble tuner and resistive load as
shown in Fig. 1b. The plunger was
adjusted for the lowest minimum of

Fig. 4: Increasing the slot length will in-
crease the resonant wavelength
w T
S Lot T 1T L T 1]
. e |
s P
2 15 A he L
o .
T,
z A l .
© &
a "’li 1.0 4] '—‘f‘“\ ] ‘
; —-‘—4 T T T T
J 05| MEASURED WITH RESISTIVE TERMINATION
: T
«
[e]
z °
1.5 T h«
i AN
w .o ° i
¢ |
2 l
5 08
5 )V ’
@ ale SLOT WIDTH (W)=
2o SLOT LENGTH (L)
| L*0,633" —-- +
g 7T cese---
5 95 WAVEGUIDE - 0.875" 1. 0. |
< 052 WALL
k3
@ 1,0 - r—
H .
300 305 3.0 3.5 3520 325 3.30

FREE SPAGE WAVELENGTH 3\, GC.M.

TELE-TECH » March, 1951

T
e

Dimensional Data on Longitudinal Slots Measured

Table I:
SLOT W L

} | w

16 0.6IS"
L

- ",_L i
S W e 0.633"

LR
32 0.633"
J_ 23.5 8 0.650"

W -
T e 077"

g xLR PER|;;TER
3.066cm  0.512 1.085
3.137em 0.513 1.085
3.1t6cm 0,516 112
3.250¢cw  0.507 1.50
3.35¢m  0.544 1.81

the standing wave pattern indicating
feast radiation from the slot. The
plunger was then readjusted for the
lowest value of VSWR, indicating
that the susceptance of the slot had
been tuned out by the reactor. The
value of the minimum VSWR was
then equal to the normalized conduc-
tance of the slot. The shift of the
plunger position between first and
second adjustments was used to cal-
culate the susceptance of the slot.
Results of admittance measure-

Fig. 5: Conductance at resonanceishigher
than for same slot without plates
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ments on narrow half wave slots
0.633 in. long by 1/16 and 3/32 in.
wide, respectively, are shown in
Figs. 2 and 8. As shown in the fig-
ure, these slots were cut with semi-
circular ends. Data for both meth-
ods of measurement are included for
the 3/82-in. slot and indicate good
agreement as shown in Fig. 2. The
normalized conductance af resonance
measured 2.1, as compared with a
value of 2.3 calculated from Equa-
tion (2). It is to be noted that the

Fig. 6: Results of admitlance measure-
ments on parallelogram-shaped slot
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LONGITUDINAL SLOTS
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Fig. 7: Admittance characteristic of paral-
lelogram-shaped longitudinal slot that is
feeding an E plane flared horn

susceptance of the slot has a positive
slope with increasing wavelength,
which is characteristic of the shunt
equivalent of a series resonant cir-
cuit for certain values of resistance.
This is a desirable property in that
the susceptance of the slot can be
tuned out by a pure reactance having
a negative slope of susceptance with
wavelength.

In Fig. 2 is shown the theoretical
curve for conductance based on the
assumption that the slot is repre-
sented by a series resonant circuit in
shunt with the fransmission line.
This curve, which was calculated
from the measured values of sus-
ceptance and the conductance at res-
onance is in good agreement with
meagured values of conductance, in-
dicating that the slot is series reso-
nant.
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Fig. 8: Diagram showing the results of
measurements made on the admittance of
a pressurized horn assembly

The effect of changes in slot di-
mensions on resonant wavelength is
illustrated by the data of Figs. 3 and
4. Fig. 8 shows that changing the
slot width from 1/16 to 3/32 inch
with a fixed slot length, which in-
creases the perimeter by 2.5%, de-
creases the resonant wavelength by
about 0.7%. From Fig. 4 it is seen
that increasing the slot length by
2.3% from 0.619 to 0.633 in. in-
creases the resonant wavelength by
2.39%. These and other data tabu-
lated in Table 1 indicate that the
resonant wavelength is a linear func-
tion of slot length rather than peri-
meter.

Measurements of admittance were
also made on the 1/16 x .619 in. slot
when radiating between two foot di-
ameter plates spaced 1 in. apart. This
is the same arrangement used to ob-

tain the radiation pattern of Fig. 9
as will be explained in a later sec-
tion. The admittance data presented
in Fig. 5 indicates that the conduc-
tance at resonance is somewhat high-
er than for the same slot without
plates. The increased conductance of
the slot is reflected in the susceptance
characteristic, which is typical of a
series resonant circuit with low re-
sistance. The presence of the paral-
lel plates also introduced sufficient
local reactance to cause a slight shift
of resonant frequency.

Admittance of Wide Slots

Admittance measurements have
been made of somewhat wider slots
having the shape of a parallelogram.
Fig. 6 gives the results for a % inch
wide slot. Both methods of measure-
ment gave results which are in fair
agreement. The slot resonates at
3.25 cm, corresponding to a slot
length equal to 0.51 of a wavelength.
The admittance characteristics of a
longitudinal slot of parallelogram
shape feeding an E-plane flared horn
having a total flare angle of 42° and
E-plane aperture of 1% in. are shown
in Fig. 7. It will be noted that the
conductance with attached horn is
about one-half that of a slot alone, as
shown in Fig. 6. The admittance of
the parallelogram slot alone at 3.3
em. is 2.5 - j0.15, while with the
horn it is 1.04 -+ j0.28.

The results of measurements made
of the admittance of a pressurized
horn assembly are shown in Fig. 8.
As originally designed, the horn flare
was preceded by a parallel plate pill-
box about a quarter wavelength long
of %4 in. spacing. With this construc-
tion the conductance was very low,
between 0.2 and 0.3, so that very
little radiation was obtained. Elimi-
nation of this pillbox section so that
the horn flared directly from the slot

(Continued on page 82)

Fig. 9: Radiation patterns of the longitudinal slots in circular waveguides
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IRE Convention and Radio Show

Four-day gathering in New York City, scheduled for March 19-22 will
include presentation of |98 technical papers and over 260 exhibits

HE 1951 national convention of

the Institute of Radio Engineers
will be held March 19-22 at New
York City’s Waldorf-Astoria Hotel
and Grand Central Palace. The tech-
nical papers program includes 43
sessions on subjects embracing virtu-
ally every branch of radio-electronics.
An aggregate of 198 papers will be
presented during the four days that
the convention is in session and over
260 manufacturers will sponsor ex-
hibits at Grand Central Palace. In
addition, exhibits showing the latest
developments in military communica-
tion systems, equipments, and com-
ponents will be provided by the U. S.
Army Signal Corps, U. S. Navy, and
the U. 8. Air Force.

Raymond Guy, IRE president in
1950 will be the toastmaster at the
president’s luncheon and will intro-
duce this year’s president, Ivan 8.
Coggeshall, general traffic manager
of the Western Union Telegraph Co.
Keynote of the convention will be:
“Advance with Radio-Electronics in
the National Emergency.”

A “get-together” cocktail party iz
scheduled for the first evening of the
convention on the Starlight Roof of
the Waldorf and the annual banquet
will be held on the evening of the
21st in the Grand Ballroom. An at-
tractive program has been planned
for the ladies, including sightseeing
in New York, shows, and a special
“Woman’s Forum.”

TECHNICAL PAPERS PROGRAM

MONDAY, MARCH 19

Information Theory

“A Storage Tube as an Amplitude Dlstribu-
tion Analyzer’—R. E. Neignburg and 0.
F. Rogers, Air Force Cambridge Research
Laboratories, Cambridge, Mass.

“Cross-Correlation and the Optimum Signal-
to-Noise Ratic for Periodic byqtems”—
M. TLeifer and N. Marchand, Sylvanm
Tlectric Prodnets, Flushing, N

“Detection of Repetitive Signals in I\one by
Correlation”—Y. W. Lee and L. G. Kraft,
Massachusetts lnstitute of Techno]og\,
Cambridge, Mass.

"Error Reduction 1o the Detmmmatlon of
Electronic System RParameters’—L. 8,
Swartz, Haz.eltine Electronics Corp., Lit-
tle Neck, N.

“Coding Pmcesses for Bapndwidth Reduction
in Picture Transmission”-—A., B. Laem-
13\'v1el:L Polytechnic Institute of Brooklyn,
N. Y.

Television |: Color

“Celorimetry in Color”—T. J. Bingley, Philco
Corp., Philadelphia, Pa.

“SubJectne Sharpuess of Additive Celor’—
M. W. Baldwin, Bell Telephone Labora-
tories, Murray H111 N, J.

“Color \lultlple‘(mﬂ' by Sine Wave Functions”
—-N. Marchand, Sylvania Electric Prod-
ucts, Inc. I‘luﬁhlnc" N.Y.

“Mcasurement and Control of Color Charac-
terlstics of Flying Spot Color Signal
Generator'—R. Moore, J. . Risher, and
%’) Chatten, Philco Corp., Plnladelplua
a.

“Performance of Carrier Synchronizlpg Cir-
cuity for Color Television Receivers'—
B, M. Creamer, Jr. and M. I. Burgett,
Philco Corp., Phlladelphm Pa.

Antennas
“The Design unﬂ Use of the Automatic An-
o Titey,
Phileos Corp., Phllddelphl& Pa.
“Stagger-Tuned Loop Antennas for Wide-

Band Low-Frequency Reception”—D. K.
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Cheng and TR. A, Galbraith, Syracuse
Univ., Syracuse, N. X.

“a Theorf of Concentric-Slot Antennas”—T.
Morita, Cruft Laboratory, Harvard Univ.,
Cnmbridge. Mass.

“Opiimum Current Distributions for Antenna
Arrays with Circular Symmetry’—R. H.
Du¥amel, University of 1llineis, Urbana,
I11.

“Directional Antenna Arrays of Ilements Cir-
cularly Disposed About a Cylindrical Re-
flector’—R. F. Harrington, Ohio State
Univ.,, Columbus, Ohjo and W, R, LePage
Syracuse Univ., Syracuse, N. Y

Power Tubes I; Theory
“Clasy C Amplifier Calculatlons”—D W, Ca-

wood, Sylvania Ilectrlc Corp., DLmpo-
rium, Pa
“The Bffect of Secondaxy Emission in Power

Tubes'—H,

“Reflex Resonatron Operqtlon and Its Implica-
tion for Bandwidth”-—M. Garbury and
G. B, Sheppard, Westinghouse Rleectric
Corp., Dast Pitisburgh, Pa.

“The Multi-Beam Electron Coupler—An Im-
proved Spiral Beam Electron Tube for the
Modulation and Control of Dower at
UHF"—C. L. Cuceia, Radio Corporation
of America, Princeton, N. J.

“A New Single ‘Cavity Resonator for o, Multi-
Anode Magretron”—J. 8. Needle, G.
ok, C. Brewer, and H. W, Welch,
University of Michigan, Aun Axbor, Mich.

Frequency Control and Generation

“The Generation of Single-Sideband Sup-

pressed-Carrier Signals by a New Bal-

ancing Method”—H, M. Swarm, Univer-
sity of Washington, Seattle Wash,

“Precision Freqnency Generator Using Single-
Sidebaud Suppressed Carrier Modulators”
—H. R. Holloway and H. . Harrig, Syl-
\{Tan{,a Electric Prodncts, lue., Tlushing,

“Stabilized Variable Transmitter Exciter for
Military HF Equipment'—J. Bush, Sig-
nal Corps Engineering Lahorvatories, Wort
Monmouth, N. J.

“Wide-Range Direct-Reading Precision Fre-
quency Mefter and Signal Counrse”-—R.
Parzen, Federal Telecommunications Lab-
oratories, Nutley, N. J,
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Ivan 5. Coggeshall
_ President.Institute of Radio Engineers, 1351

“Crystal Coutrol of a Four-Xilowatt 1,036-
Megacycle Transmitter”—J. W, Clark, R.
W. Kane, and W. G. Abrabham, Varian
Asgociates, Yan Carles, Calif.

“A Frequency Stabilization System for the
Measurement ¢f Microwave Refraction of
Gases”’—W. ¥. Gabriel, Naval Research
Laboratory, Washington 235, D. C

Communication Systems

“AM-PM Analogy”—H. C. Harris, Sylvania
Llectric Products Inc.. Flnshing, N. Y.
“Survey of Eleetronic Commutation “Methods”
\TR' S. Butts, Melpar Inc.,, Alexandria,

a.

“High-Frequency Radio Communication Sys-
tem TUtllizing Phase Modulator Trans-
mission and Single-Sideband Reception'’

—H. F. Meyer and H. Y. Littlefield, Sig-
nal Corps Engineering Laboratories, Fort
Monmouth. N, J.

“Iicho Distertion in the FM Transmission of
I'reguency Division Multiplex”—W,
Albersheim and J. P. Schafer, Bell Teles
phone Laboratories, Deal, N. b

“Management Aspects of Flecttomc Systems
Engineering”-——R. I. Cole, Waison Labo-
ratories, AMC Red Bank, N. T

TUESDAY, MARCH 20

Symposium: Amplification of DC Signals

“The Servo Modulator: A Low-Level DC In-
strument’—G. M. Attura, Industrial
Control Co., Long Island Clty N. Y.

“Transient Response of Self- Saturatmg Mag-
netic Amplifiers’—E. J. Smith, Polytechu
ni¢ Institute of Brooklyn. Brooklyn N. Y.

“Direct-Current Amplifiers Employing Mag-
netors”—RE. P. Felch, V. B. Legg, and
P. G. Merrill, Bell Telephone Labora-
tories, Murray Hl]l N. TJ.

“Some *\QDL,CtS of Mau-netlc Amplifier Tech-
nique " —R. Willheim and F. B. Butcher,
Llectro Methods Ltd., London, Bugland.

“Drift  Cowpensation in DC Amplifiers for
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IRE CONVENTION (Continued)

AL HO. 2
MADE M USA

i 3
Qutstanding feature of U. S, Air Force exhibit will be Square Law Tubes (types QK-256 and QK-329) Photo of tube is at left
and oscilloscope photographs of static characteristic curves are at right where, (a} shows variations in absolute characteristic with
plate voltage, and (b} is a comparison of curved portions of (a) with parabola. This tube performs squaring operations on zero
(dc) to 40 MC signals and finds applications in linear modulalors of suppressed carrier type, four quadrani mullipliers of quad-
ratic type, untuned frequency doublers, instantaneous phase meters, and square law detectors

governmeut services, and tube Manufac-
turers will present their viewpoints.
Chairman: B. D. Cook, General Rlectrie
Co.. Schenectady, N. Y.

Analogue Computors”—W, E. Ingerson, P +i
Bell Telephone Laboratories, Whippany, ropagaiion
N. J. “Belective Fading of

Crawford and W. C. Jakes,

Microwaves''—A, B.
Jr., DBeil

Symposium: New Extensions of Network Theory

“Signal Flow Graphs”—S8. J, Mason, Massa-
chusetts lustitute of Technology, Spring-
dale, Conn.

“Seme DBiological Applications of Random
Noets'-——A. Rapoport, University of Chi-
cago, Chicago, Ill,

“Some Effects of Communication Patterns on
the Performance of Small Task Groups”
—A, W. Bavelas, Massachusetts Insti-
tule of Technology. Cambridge, Mass.

“Tlectrical Network Models for Problems of
Probability”—wW. E., Bradley, Philco
Corp., Philadelphia, Pa.

Symposium: Panel Discussion on Tube Relia-
bility
Representatives from

industrial users,

Power Tubes |l: Development

“A Coaxial Power Triode for 50 KW Output
up to 110 MCY—R. H. Rheaume, Mach-
lett, Inc., Springdale, Conn.

“A  High-Power Tetrode”—(C. K. Murdock,
Bitel-McCullough, 1nc,, San Bruno, Calif.

“The Reflex Resonatron”’—G. E, Sheppard, M.
Garbusy, and J. R. Hansen, Westing-
house ZXlectrie Corp., East Pittsburgh,

Pa.

“Transmitting Tube Suitable for UHF Tele-
vigion”—W. G. Abraoham, WVarian Asso-
ciates, San Carlos, Calif,, and M. Chodo-
row, dtanford Univ.. Calil.

“Frequency-Modulated High-Effieiency Kly-
stron Transmitter’—M. Chodorow and
3. P. Fan, S3tanford Univ., Calif,

Telephone Laboratories, Holmdel, N. .J.

“Propagation Studies at Microwave i?requen-
cies by Means of Very Short Pulses’’—
0. B. DeLange, Bell Telephone Labora-
torles, Deal, N. J.

“Low Frequency lonospheric Soundings with
Atmospherics”—W. J. Kessler and W, F.
Zetrouer, II, Unriversity of Ilorida,
Gainesville, ¥Fla.

“The Effect on Propagation of an Elevated
Atmospheric Layer of Nonstandard Re-
fractive Index'"—L. H. Doherty, Cornell
Univ., Ithaca, N, Y.

Symposium: Broadcast Transmission Systems

“Master Control Facilities for a Large Studio
Center”—R. H. Tanner, Northern Hlec-
tri¢ Co., Belleville, Ontario, Canada.

“Cathode-Ray Oscillography in AM, FM and

_AUTC-SEMBLY SYSTEM OF CIRCUIT FABRICATION
(FROCESS STEPS IN FABRIGATION OF BATTERY POWERED AUDRIO AMPLIFIER)

Photo of one of the Army Signal Corps exhibits which depicts progressive steps in the fabrication of a battery powered audio
amplifier using the Auto-Sembly system of printed circuilry. Other exhibits will show the Videc-Phone. two-way aural and
visual communications; badge and pocket atomic radiation dosimeters, "G” siring RF transmission; delayed speech feedback
equipment; radio component miniaturization, improved materials and construction; new vacuum tubes and thermionic devices
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TV  Broadcasting"—P. 8. Christaldi,
Allen B. DuMont Laboratories, lnec,, Pas-

the audience will be invited to partici- Butler, Federal Telephone and Radio
pate with questions and comments aimed

Corp., Clifton, N. J

saic, N. J, at bringing out the capahbilities of exist-

“Optimum  Perforwmauce of Sectionalized
Broadcast Towers”—C, E, Smith, United
Broadeasting Co., Cleveland 13, Ohio.

"“Increased Economy and Operating Efficiency
of Television Broadcast Stations Through
Systemic Design—R. A. Isherg, KRON-

. Ban Francisco, Calif.

“Technical  Considerations of Television
Broadessting”—@G. E, Hamiiton, Ameri-
can Broadcasting Co., New York Clty.

ing solution,

Symposium: Panel Discussion on Performance

ing designs and the problems still requir-

Symposium: Matching Schools and Industry

“Educational Requirementis for Development i
Engineers in Electronic and Communica- ‘Trfmsfer Ratio Synthesis by RC Networks
tion Techunology’—M. J. Kelly, Bell Tele- —17.
phone Laboratories, New York City.

“AMaking Engineering Educaimn Professional”

Circuifs I: Synthesis and Analysis

gg?ﬁf?ﬁ? Bl}-ﬂoﬁﬁ;;v%l;%logﬁ,ﬁ}?wxmc fu- “Network Synthesis Applied to Feedback Con-

trol”—J. G. Truzal, Purdue Univ., La-
fayette, Ind,

“Netwoerk Synthesis by Use of Potential Ana-
logues”—R, I, Scott, Massachusetts In-
stitute of Technology Cambridge, Mass,

Fleck, Cornell Aeronautical Labo-
ratory, Buﬁfalo, N. Y., and P. ¥, Ordung,
Yale Univ., New Haven, Conn.

i —B, TR. Teare, Carnegie Institute of “Electro Mechanical Equwalent Network Syn-

of DC Amplifiers Technology, Pittsburgh 13, Pa. thesig’’~~A. H, Gerlach, Illinois Institute
A panel qualified to discuss design, per- “Using Tests to Select Enameers”——W. G. of Technology, Chlcago 16

formance and application aspects of dc Findley, Bducational Testing Bervice, “Linear Network Neighborhood Equwalence

amplifiers of many types wlll present
brief prepared remarks. [Following this

Princeton, N. J
“Ovienting tbe Engineer in lndustry”’—E. 1¥.

{Continued on page 66)

EXHIBITORS AT GRAND CENTRAL PALACE

Ace Engineering & Machine Co., 3642 N. Lawrenee St., Philade!phia 40, Pa.
Aerovox Corp., 740 Belleville Ave New Bedford, Mass.
Aircraft-Marine Products Co., 1521 31 N. 4th Sr Harrisburg, Pa.
Airtron, Inc.,, 101 E. Elizabeth Ave,, Linden, N.

Alden Products Co., 117 N. Main $t., Brockton, Mass

Alfax Paper & Engineering Co., 45 Riverside Ave., Brocklon, Mass.
Allied Control Co., Inc., 2 East End Ave., New York ll, N.

Alpha Metals, in¢,, 363 Hudson Ave,, Brooklyn, N.

Altec-Lansing Corp 9356 Santa Monica Blvd,, Bever!y Hills, Calif.
American Lava Corp ., Chattanooga, Tenn,

American Phenolic Corp., 1830 S. 54th Ave., Chicago 50, lil.
American Structural Products Co., Chio Bldg Toledo, Ohio
Americar Television & Radio, 300 E. 4th St., St Paul 1, Minn.
Amperex Electronic Corp., 79 Washington Sl' Brooklyn N. Y.
Andrew Co., 376 E. 75th St., Chicago, IN.

Anton Electronic Laboratory, 1226 Flushing Ave., Brooklyn 6, N. Y,
Arncld Engineering Co., Post Office Box G, Marengo, 1l.

Atomic Instrument Co., 160 Charles St., Boston, Mass

Audio Devices, Inc.,, 444 Madison Ave,, New York N.

Automatic Electric Sales Co., 1026 W. "Yan Buren Sr Chlcago, 11t
Avion Instrument Corp., 15 ‘Moore St., New York 4, N. Y.

Ballantine Laboratories, Inc., Boonton, N, J.

Barker & Williamson, 235 Fairfield Ave,, Upper Darby, Pa.
The Barry Corp., 179 Sidney St., Cambridge, Mass.

Bendix Aviation Corp., Baltimore, Md.

Berkeley Scientific Co ., 6th and Nevin Aves, Rlchmond Calif.
Bird Electronic Corp., 1800 E. 38th St., Cleveland, Ohic

Blitey Electric Co., Unlon Station Bldg., Erie, Pa.

Boesch Mfg. Co., 45 River St., Danbury 32, Conn,

Boonton Radie Corp Boonron, N. J.

Geo. W. Borg Co. lbbs Div.), Delavan, Wise.

W. H. Brad;_Co 204 W, Washmgron St., Mllwaukee Wisc.
Brentano's Technical Dept., New York,

British Industries Sales Corp .. 164 Duane St New York, N. Y.
Brooks & Perkins, Inc., 1950 W. Fort St., Detroit 16, Mich.
Browning Labs, Inc., 750 Main 5t., Winchester, Mass.

Brujac Electronic Corp., 103 Lafayerre St., New York, N, Y.
Brush Development Co., 3405 Perkins Ave Cleveland 14, Ohio
Burlington Instrument Co .» 1102 Fourth $t., Burlington, Iowa
Bussmann Mfg. Co., University at Jefferson $t. Louis 7, Mo.

Caldwell-Clements, Inc., 480 Lexington Ave., New York, N. Y.

The Calidyne Co., 751 Main St., Winchester, Mass.

Cambridge Thermmmc Corp., 445 Concord Ave., Cambrrdge, Mass,

Camloc¢ Fastener Corp., 420 Lexington Ave., New York 17,

Canngn Electric Development Co., 3209 Humbeldt St., Los Angeles 31,
alif.

Capitol Radio Eng’g. Inst., Washington, D, C

Carboley Co., Inc., T1177 E. Eight Mile Rd., Defrolr 32, Mich.

Carter Motor Co., 2644 N. Maplewood Ave., ., Chicago, .

Centralab Div., Globe Union, Inc., 900 E. Keefe Ave., Milwaukee 1, Wisc.

Cenfury Geophysical Cotp,, TUIsa, Okla.

C, S. Laboratories, S{'amlord Conn.

Chlcago Rivet & Machine Co., 9600 W. Jackson, Bellwood, Ill.

C. P. Clare & Co., 4719 W, Sunnysrde Chicage, !li.

Clarostat Mfg. Co., Inc., Dover, N, H,

Cleveland Cont‘alnFr Co., ., 6201 Barberton Ave., Cleveland, Qhio

Sigmund Cobn, 44 Gold St.,, New York, N. Y.

Coil Winding Equipment Co 37 West Main St., Oyster Bay, N. Y,

Collins Radio Co., 85‘5—-35th St., M. E, Cedar Raprds, lawa

Communicatior Products Co., Inc, P. 6. Box 233, Keyport, N. J.

Condenser Products Co., 1375 N. North Branch, Chrcago, 1.

Consolidated Engrneermg Corp., 620 N. Lake St, Pasadena 4, Calif.

Continentai Carbon, Inc., 13900 Lorain Ave., Clevejand, Ohio

Continental Eleetric Co., 715 Hamilton St., Geneva, LR

Cornell-Dubilier Electric Corp., 1008 Hamilton Blvd., So, Plainfield, N. J.

Corning Glass Works Ccrnmg, N. Y,

Cossor {Canada) Ltd., Windsor St., Halifax, N. 5., Canada

R. W. Cramer Co., lnc Centerbrook, Conn,

The Daven Co., 191 Central Ave., Newark 4, N.

Bryan Davis Publishing Co., 99 Hudsoen St., New York N. Y.

Dial Light Co. of America, lnc 200 Broadway, New York 3, N.Y.
Distillation Producis Industnes, Rochester 3, L

Wilbur B, Driver Co., 150 Riverside Drive, Newark N. J.

Allen B, Bumont Lab., Ine., East Paﬂersan, N. J.

Dumont Eleetric Co., 308 Dyckman St., New York 34, N. Y.

DX Radio Products Co 4 2300 W, Arn-utage Ave., Ch:cago, Jif.

Hugh H. Eby, Inc., 4700 Stenton Ave,, Philadelphia, Pa.

Eastern Air Devices, Inc,, 585 Dean St., Brookiyn 17, N. Y.
Eitel-McCullough, Inc., San Bruno, calif,

Electrical Industries, Inc. . 42 Summer Ave Newark 4, N. J,

Electrical Reactance Corp., Seheca Ave., Olean, N

Electronic Associates, Inc., 61 Brighton Ave Long Branch N. J.
Electronic Instrument Co., 276 Newport St., Brooklyn, N Y.
Electronics Measurements Lab., Lewss and Maple Sts., Eatontown, N. J.
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Electronic Mechanies, Inc,, 70 Clifton Bivd., Clifton, N. J. .

Electronic Tube Corp., 1200 E. Mermaid Ave., Chestnut Hill, Phila-
delphia, Pa.

El-Tronics, Inc,, 2647 N. Howard St., Philadelphia, Pa.

Empire Devices, [nc., 161 Maiden Lane, New York 7, N. Y.

Erie Resistor Corp., 644 W. 12th St., Erie, Pa,

Fairchild Camera & Instrument Corp., 8§8-06 Van Wyck Blvd,, Jamaica
I, N. Y.
Farrchlld Recording Equipment Corp., 154th and 7th Ave., Whitestone,
Y.
Federal Telecommunication Labs., Inc., 500 Washington Ave, Nutley,
N.

J.
Federal Telephone & Radio Co., 100 Kingsland Rd., Clifton, N. J.
Federated Metals Div., American Smelting Co., Whlting, [nd.
Ferris Instrument Corp 110 Cornelia St., Boonron N.
Fiftron Co., Inc., 3§-25 Bell Blvd., Bayside, N
Fisher Radio Corp., 39 E. 47th 5t.,, New York, N. Y.
Ford {instrument éo, Ine,, 31~ 10 Thompson Ave., Long Island City 1,
N. Y

Freed Transformer Co., 1718-36 Weirfield St., Brooklyn, N, Y.
Furst Electronics, 800 W. North Ave., Chicago, Ill.

Gates Radio Supply €o., 123 Hampshire St., Quincy, ).

General Ceramics & Steatite Corp., Keasbey, N. J

General Electric Co., Electronies Park Syracuse, N. Y.

General Precision Laboratory, Ine., 63 Bedford Rd., Pleasantville, N. Y.
General Radio Co., 275 Massachusetts Ave., Cambndge, Mass.

John Gombos & Co Inc.,, 103 Montgomery Ave., Irvington 11, N. J.
Gray Research & Development Co,, 521 Fifth Ave., New York, N.
Green instrument Co., 385 Putnam Ave., Cambrrdge Mass,

Guardian Electric Mfg. Co., 1627 Walnut St., Chicago 7, 1.

A. W. Haydon Engineering Co., 111 W, Main St,, Waterbury, Conn,
Haydu Bros., Plaintield,

Heiland Research Corp., 130 E. 5th Ave., Denver 9, Colo.

Hellpot Corp., 1011 Mission St., 5. Pasadena, Calif.

Hermatic Seal Produets Co. ., 29-37 S. 6th St., Newark, N. J,
Hewlett-Packard Co., 481 Page Mill Rd., Palo Alto, calif.

Hickok Electrical instrument Co., 10516 Dupont Ave., Cleveland, Ohio
Hytron Radio & Electronics Corp 76 Lafayette St., Salem, Mass.

Indiana Steel Products Co., Valparaiso, Ind.

Industrial Electronics, Inc., 21 Henry St., Detroit 1, Mich.
Industrial Products Co., Danbury, Conn.

Instrument Specialties Co., 236 Bergen Blvd., Liftle Falls, N, J.
{nstruments Publishing Co., $21 Ridge Ave., Pltrsburgh 12, Pa.
International Nickel Co. 67 Wall St., New York 5, N. Y
International Resistance Co., 401 N. "Broad St., Phrladelphla Pa.

J-B-T Instruments, inc., 441 Chape! St., New Haven, Conn.

J. F. b. Mfg. Co., 6101 16rh Ave., Brooklyn 4, N Y.

Howard B. Jones Div., Cinch Mfg. Co., 1026 §. Homan Ave. ., Chicage 24,
1.

Kalbfell Laboratories, Inc., 1076 Morena Blvd., San Diego, Calif.
Karp Metal Products Co., Inc., 211--63rd St., Brooklyn, N. Y.
Kay Elgetric Co., Pine Brook, N. J,

The Kelley-Koett Instrumenr Co 930 York 5t., Cincinnati, Ohio
Kenyon Transformer Co., Inc., 840 Barry St., New York 59, N. Y.
Kester Soider Co., 4201 Wrightwood Ave., Chrcago, 1.

Ketay Mfg. Corp., 18 West 20th St., New' York, N. Y.

Kings Electronics, Inc., 811 Lexingtoen Ave,, Brooklyn, N. Y.
James Knights Co ., Sandwich, IR.

Kulka Electric Mfg. Co., 30 South St., Mt. Vernon, N. Y.
Kupfrian Mfg. Co., 218 Prospect Ave., Binghamton, N. Y.

James B. Lansing Sound, Inc¢., 2439 Fletcher Dr., Los Angeles 39, Calif.
LaPointe-Plascomeld Corp., 37 Mill St., Unionville, Conn.

Lavoie Laboratories, Morganville, N. J.

Leach Relay Co., 5915 Avalon Blvd., Los Angeles 3, Calif.

Linde Air Products Co., 30 E. 42nd St New York, NY,

Littlefuse, Inc., 4757 Ravenswood Ave Chicago 40 .

Lord Mfg. Co., 1635 W. 12th St., Erie, Pa.

MclIntosh Engineering Lab., 910 King St., Silver Spring, Md.
Machlett Labs., Inc., Hope St Sprmgdale Conn.

Magnecord, Tne. ., 360 N. Mlchrgan Ave,, Chicago, {18

MB Mfg. Co., 1080 State St., New Haven 11, Conn.

P. R. Mallory & Co., 3029 E. Washington St., Indianapolis 1, In
Mfrs, Thread Grlndmg Lo., P. O. Box 66, Eatontown, N. J.
Marconi Instruments, Ltd., 25 Beaver St New York 4, N. Y,
Marion Electrical Instrument Co., Manchester, N. H.

W, L. Maxson Corp., 460 W, 34th St,, New York 1, N. Y,
Measurements Corp., 116 Monroe St., Boonton, M, J.

Mepco, Inc., 37 Abbott Ave., Morrlstown, N. J.

Microwave Equlpment Co., Ine. .» Greenbrook Rd., N. Caldwell, N. J,

(C’ontmued on page 99)
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CUES for BROADCASTERS

Practical ways of improving station operation and efficiency

Edited by John H. Battison

Speed Check for Tape Recorders

ROBERT K. COBB, Chief Engineer,
KSBW, Salinas, California

ECAUSE there are no commer-

clally available instruments or
stroboscopes to adjust tape or wire
recorders to correct speed the KSBW
Engineering Department went to
work and came up with the following
system:

All that is needed is an oseillo-
scope and an audio oscillator, items
found in most broadcasting stations.

When a new magnetie recorder is
purchased (or while it is still operat-
ing like new) a five or ten minute re-
cording is made of a sine wave from
the audio oscillator. We used a 1000
cycle tone because it is in the ap-
proximate center of the recorder’s
frequency response, If the recorder’s
speed i1s thought to have changed
after a period of use it can bhe
checked by playing back the test re-
cording.

The output of the recorder is fed
into the vertical amplifier input of an
oscilloscope. An audio oscillator is
connected to the horizontal input.
The audio oscillator should, of course,
be very carefully set to the same fre-
quency as the one used to make the
test recording. In this case 1000 cps.
With this set-up a Lissajous figure
showing a ratio of 1:1 (simple
circle) will be produced if the play-
back speed is correct. By adjustment
of the several mechanical parts
(brakes, springs, idlers, capstan,
heads, etc.) it should be possible to
produce a circle. When this is done
the recorder is operating at the orig-
inal speed.

A simple substitute for the audio
oscillator if it is not available is a
60 cycle sine wave from the AC line
obtained through a 10,000 ohm, %
watt resistor connected in series with
a filament winding of a small power
transformer.

Output Balancing Control

C. J. AUDITORFE, TV Facilities En-
gineer, WOR-TV, New York City

The synchronizing generator is the
heart of every television installation,
and it is advisable that a standby be
provided. A simple sync generator
selector switch facilitates emergency
changeover from one unit to the
other.

48

$$% FOR YOUR IDEAS

Readers are inviled to contribute
their own suggestions which should be
short and include photographs or rough
sketches. Typewritten, double-spaced
text is preferred. Our usual rates will

be paid for material used.

Manufacturers provide for match-
ing sync generators in every respect
except one, namely, the individual
pulse voltage amplitudes. Owing to
the various shaping processes to
which the pulses are subjected and
the many control functions which
they perform, a marked change in
the picture output results when
switching between unbalanced sync
generators. This necessitates a rapid
readjustment of the camera controls
for program continuity.

The manufacturer specifies that
the output pulses will have a peak to
peak voltage of between 3.5 and 5.0
volts across a 75 ohm load. It is im-
possible to fix the voltage amplitude
at one specific value because of tol-
erances and other variations in cir-
cuit parameters including the 6AG7
output tubes, the characteristics of
which change with ageing. There-
fore, some sort of an output balanc-
ing control is required to match
pulses., The accompanying diagram
shows the changes required to pro-
vide output balancing controls on the

TG-1A  Synchronizing Generator.
Complete modification can be accom-
plished in a few hours, and a uni-
form output of 4 volts, peak to peak
across 75 ohms is readily obtained.

Additional balancing controls may
be provided on the remaining outputs
if desired, but these are not critical
in the normal television system. The
same modification may be applied to
the field sync generators, using simi-
lar circuit values. A rack mounted
type sync generator switch is com-
mercially available. If desired, a
homemade switch may be con-
structed. The switch should be wired-
up to terminate the generator out-
puts in either a dummy 75 ohm ter-
mination, or the normal equipment
load.

Resistor Isolation

R. S. HOUSTON,
18 Oak Lane, Haverstown, Pa.

Aresistor can be used in place of
an isolation amplifier, with re-
strictions, to feed a monitoring circuit
or other bridging device. Provided
there is no danger that foreign pro-
grams may leak back into the program
line from the monitoring line, a 1000
ohm resistor can provide protection
for the program line against acciden-
tal short circuits on a monitoring line
to offices, etc. Where speakers are
likely to be moved, and the line short-
ed, the short will merely place a 1000
ohm load on the program line. This

Modifications to TG-1A studic sync. generator to provide balanced changeover

¥ NOTE —

VERT. DRIVING BLANKING HORIZ, DRIVING
ouUTPUT QUTPUT OUTPUT
v55 6AGT vse 6AGT veo 6AGT
8
R T
167
+ +
7
¢ 160 a9
*
R 189 2s0
680 R (66
* 150
*
Jl Jiz J8 J6
-V DR +V DR - BLNK -SYNC ~-H DR

ADD 2500HM 2w POTENTIOMETERS AS SHCOWHN

CHANGE R166, .RI78, RIBO, R2IS, RIBY
TO NEW VALUES AS SHOWN.
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will change the level less than two
DB. While it might be noticeable if
one were listening for it, the average
listener would not hear it. The value
is low enough so that it will not at-
tenuate the speaker level greatly,
thus permitting lower gain amplifiers
to be used. Of course a higher resist-
ance could be used, with less inter-
action noticeable, but 1000 ohms has
proved sufficient.

Bill Sykes to the Rescue!

HEN WMAR-TV had a remote

pickup to do from a bowling
alley they found it necessary to cut
through a metal plate in the build-
ing rear to pass cables. When the
field crew arrived to cut the hole
they found an enterprising hurglar
had beaten them to it and smashed
the plate right out of the wall. This,
probably, is the first time crime has
alded television!

Local Sync for
Self-Winding Clocks

AL PRATT, Chief Engineer, WANS,
Anderson, S. C.

N many broadecast station loca~

tions, especially transmitter plants
located in rural areas, synchroniza-
tion service for self-winding clocks
ig difficult to obtain.

A satisfactory solution to this
problem was worked out at WANS.
Four sixteen-in. self-winding type
synchronizing clocks were purchased.
These were installed in the two
studios, control room and program
office.

With the sync terminals of these
clocks connected in series, a 12 volt
de potential is applied through a
push-switch conveniently located near
the operating console. Time signals
from WWYV or network cues are used
as accurate standards.

Depressing the synchronizing but-
ton places voltage across the series
connected solenoids, as shown below,
positioning the minute and sweep
second hands precisely at 12. Simul-
taneously the hour hand is brought
into alignment with the indicated
hour. Many sync-clocks also incorpo-
rate a signal lamp, which is illumi-
nated when the synchronization
mechanism is activated.

It was found necessary to place an
electrolytic capacitor (10 uf, 400 v.)
across the push-switech to eliminate
the transmission of noise, caused by
sparking in the contacts.

On 1installation of this system, it
is advisable to regulate each clock,
by adjusting the pendulum thumb
screw, In this manner, one second
per hour accuracy can easily bhe ob-
tained by mechanical means alone.
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Power supply and circuit details of automatically synchronized local clocks

Important to note is that a limit in
the sync mechanism of these clocks
requires that the minute hand be
within two minutes, and the sweep
second hand, within twenty seconds
of 12 {or 60), otherwise the sync
feature is inoperative. (12 v. dec with
a one amp. capacity is required.)
The power supply used at WANS has
been satisfactory and trouble-free
for nearly two years of service.

Muting Microphone Switches
MARVIN L. PAUL, Chief Engineer,
WATO, Oak Ridge, Tenn.

UCH has been said about trouble

with a microphone switch which
slipped out of adjustment so that
the control room mike picks up the
clacking of the associated speaker
muting relay when the mike is ener-
gized. Even more bothersome, be-
cause he can talk back, is the “switch-
slapping” announcer working from
the control room sound like “The
Anvil Chorus”.

Here is how the problem was
solved at WATO. First, we dug out
the offensive speaker muting relays
and reinstalled them inside the con-
sole. After apologizing to the an-
nouncers for haviug nagged them
for months about banging the con-
trol room mike switch, we garnered
a spare muting relay, a couple of

condensers, two resistors, a potenti-
ometer, and a ninety wvolt battery.
With these parts we rigged the pre-
amp of the mike so that it was biased
beyond cutoff for a fraction of a
second after the mike switch was
thrown on.

Referring to the diagram: when
the mike is off the pre-amp grid is
biased to about -45 volts. When the
mike is turned on the battery is dis-
connected and the blocking voltage
discharges through R-7 C-7. When
the voltage decays below cutoff the
pre-amp is operative. R-8 affords
convenient control of the inoperative
time. The spare relay serves to
switch off the blocking voitage. Its
coil is wired in parallel with the
speaker muting relay normally op-
erated by the control room mike
switch.

Although the console in this case
is a Raytheon RC-11, the circuit
should be applicable to most consoles.
With R-8 at half scale we get a one
second delay. Switching noise is
eliminated entirely. Another good
feature of this unit is that due to
the fact that the pre-amp gain rises
exponentially after the mike is turned
on, the high level background noise
common to so many control rooms
comes in so gradually that it is hard-
ly noticeable to the listener.
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Comprehensive survey under typical broadcasting conditions using both commer-

Propagation

cial receivers and field strength measuring equipment provides new angles on UHF TY

URING April and May, 1950 an
ultra high frequency TV survey
wag made at Kansas City, Mo., utiliz-
ing the transmissions of experimen-
tal television station KA2XAQ, oper-
ating on 506-512 MC, with 3450
watts E.R.P. visual and 1725 watts
E.R.P. aural. Measurements of the
peak fleld intensity of the visual sig-
nal, and observations of relative pic-
ture quality, were made at 130 loca-
tions, lying along 7 radials extend-
ing south from the transmitting site
in downtown Kansas City. Measure-
ments were made with a receiving
antenna height of 20 ft. at distances
between approximately 1.5 and 25
miles from the transmitting site.
The transmitters were installed on
the 31st floor of the Kansas City
Power and Light Building, 1330 Bal-
timore Ave., Kansas City, Mo. The
visual transmitter operated on 507.25
MC, with a peak power output of 500

watts. This was obtained from a
final amplifier employing four
50

4X150-A tetrodes operating essen-
tially in parallel in a cavity circuit.
The amplifier was grid modulated by
one 4X150-A operating as a cathode
follower, The aural transmitter op-
erated on 511.756 MC, with a power
output of 250 watts, obtained from
a final amplifier gsimilar to that of the
visual transmitter, but employing
two 4X150-A tetrodes.

Separate, identical, corner reflect-
or antennas were employed for both
transmitters. These antennas were
mounted on the 324 floor balcony on
the south side of the building, 400
ft. above ground level, and 1270 ft.
above sea level. Horizontal polariza-
tion was used and the transmission
lines were 33-ft. lengths of RG-17/U,
50 ohm cable. Specifications furnished
by the Andrew Co., of Chicago, IlL,
developers of the antennas, give a
power gain in the direction of maxi-
mum radiation of 9.2 db, and a total
beam width between half power
points of approximately 60 degrees
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in  both vertical and horizontal
planes.

Radiated powers of 3450 watts
peak visual and 1725 watts aural

were obtained as follows:

Pawer (db above 1 KW)
Visual Aural

Transmitter power out-

put —3.0 db (peak) -6.0db
Transmission line loss 0.8 db 0.8 db
Power delivered to an-

tenna —3.8 db (peak) -6.8db
Antenna pawer gain 9.2 d 9.2 db
Radiated power 5.4 db (peak) 2.44db

These powers apply to all measure-
ments, since the directional trans-
mitting antennas were re-oriented
for each radial as measurements
were made, The transmitters were
modulated by test patterns and tone
signals during the tests.

The receiving equipment consisted
of an ultra-high-frequency converter
operating inte a Zenith Model
281926EU television receiver. After
preliminary tests at several receiv-
ing locations, an RCA converter,
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-
Fig. 1 ({ar left) The vis-
ual transmitter which
was consiructed around
the old FM equipment,

(_

Fig. 2: (left) Aural
transmitter utilized sim-
ilar cavity in final stage
employing 2 tubes.

<

Fig. 3: (left) Transmit-
ting antenna mounied
on Power and Light
Building. Note size.

Fig, 4: (below} Five-
element Yagi used for
all the measurements.

|
v

Measurements e e o wo v

By KENNETH H. COOK, Research Engineer
ROBERT G. ARTMAN,* Chief Television Engineer
Midland Broadcasting Co., Kansas City, Mo.

identical with those used by the Na-
tional Broadcasting Co. in the
Bridgeport, Conn. ultra - high - fre-
quency tests, was chosen for the
measurements, principally because of
the ease of tuning provided by this
model. This converter incorporates
a (-7 crystal mixer, a 8J6 local oscil-
lator operating below input signal
frequency, and a 3 tube intermediate
frequency amplifier with a 12 MC
bandwidth centered on channel 12.
A 300-ohm balanced output is pro-
vided for connection to a standard
television receiver.

The dc voltage developed by the
automatic gain control system of the
Zenith receiver was measured by a
Hewlett Packard Model 410-A Vac-
uum Tube Voltmeter as an indication
of field intensity. This voltage is
proportional to the peak value of the
visual signal voltage at the input
terminals of the receiver, or at the

#*Now television engineer for American Broad-
casting Co., New York City
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input terminals of a converter em-
ployed in conjunction with the re-
ceiver, when the wvisual signal is
modulated with standard synchroniz-
ing pulses. The field intensity indi-
cation was therefore independent of
the degree of modulation at the vis-
ual transmitter. Calibration of the
converter-receiver combination is de-
scribed later.

Before the start of the measurve-
ments, various receiving anteunas
were constructed and tested at sev-
eral locations, ranging from well
above, to well below, optical line of
sight, at distances of 4.5 to 8.6 miles
from the transmitters. They are:

Fan dipole

Yagi (Five element surplus model, specified
frequency range, 450-560 MC)

Rhombic, 2 wavelengths/leg
Rhombic, 3 waveiengths/ieg
2 stack Rhombic, 2 wavelengths/leg
4 stack Rhombie, 2 wavelengths/leg

Corner reflector (identical to transmi’rfing an-
tennas) .,

Comparative tests of their an-
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tennas, matched to transmission lines
of similar attenuation, were made
with an RCA Model A Converter,
used in conjunction with the Zenith
receiver. Since no calibration of this
receiving system was made, actual
realized gain figures are not avail-
able for these antennas, except in the
case of the Yagi. The gain of this
antenna was later determined to be
6.3 db over a reference dipole. How-
ever, the Yagi and the 2 stack Rhom-
bic each provided the highest value
of receiver automatic gain control
system voltage at several receiving
locations, and gave identical, highest
values at several other locations. The
performance of the other Rhombic
antennas was not consistent, but was
in general below that of the 2 stack
Rhombic. The Corner reflector and
Fan Dipole yielded the poorest re-
sults at all locations; the Corner re-
flector being better than the Fan
dipole in all cases except one. It will
be noted that the theoretical gain
figures of the various antennas were
not generally realized, as has been
reported by other observers. This
is particularly true in the case of
the Rhombic antennas; none of which
exceeded 6.3 db gain in any of the
tests.

The Yagi antenna was chosen over
the 2 stack Rhombic for use in the
measurements, because of its ease
of handling. A 50-ft. length of RG-
11/U, 70 ohm cable was employed
with the Yagi for all measurements.
The attenuation of this cable was 2.5
db. A 4 section steel pole was used
to raige the antenna to a height of
20 ft. at each location.

Receiving and measuring equip-
ment was mounted in a DeSoto Sub-
urban, which also carried the an-
tenna, transmission line, and pole.
Power was obtained from a gas-en-
gine driven generator, in a trailer
drawn by the Suburban.

Calibrating Measuring Equipment

The converter-receiver combina-
tion employed in the field intensity
measurements was calibrated by
means of a Hewlett Packard Model
610-B Signal Generator. In order to
ensure accurate tuning of the con-
verter and signal generator, visual
and aural signals from an antenna
were applied to the converter in-
put, and the converter was properly
tuned as indicated by a dc voltmeter
connected across the output of the
sound diseriminator in the receiver.
The output cable of the signal gen-
erator was then placed in the vicinity
of the converter input, and the signal
generator tuned to zero beat with

(Continued on page 92)
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WASHINGTON
Yeas Letter

A F AR
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Latest Radio and Communications News Developments Summarized by TELE-TECH's Washington Bureau

MARCHING ORDERS FROM TOP COMMAND
-—The nation’s electronics-radio manufacturing indus-
try—and its engineering talent, production executives
and research laboratories—has got its “marching
orders” from the highest commanders in the national
defense mobilization—~President Truman, the Com-
mander-in-Chief, and former General Electric Presi-
dent Charles E. Wilson, the extremely competent Di-
rector of War Mobilization. Our field of electronics
and radio is placed as one of the most important of
the military equipment requirements by both of the
United States leaders—we rank with guided missiles,
atom bombs, airplanes and tanks in the category of
the most important combat weapons. Mr. Wilson,
whose GE industrial experience has given him a com-
prehensive knowledge of the electronic and radio fields
in broad production planning, stated in one of his few
addresses that far greater quantities of electronics-
radio equipment are needed in the present mobiliza-
tion than in World War IT and Mr. Wilson stressed
“they are needed sooner.” President Truman declared
in his Budget Message that for military electronics-
radic apparatus and equipment as well as planes, tanks,
rockets, etc.,, “this means a major production effort
in order to obtain the best and most modern equipment
for our enlarged active forces and for large reserve
stocks.”

AlIR FORCE EQUIPMENT CATEGORIES—The
broad categories of equipment in the contracts, virtu-
ally completed with the manufacturers by March 1 in
the $854 million funds for electronics-radio equipment
of the Air Force were the following: airborne elec-
tronics equipment for the new airplanes under manu-
facture, including radio compasses, fire-control and
bombing radar, altimeters, and command radio commu-
nications equipment—8§370 million; modernization of
equipment in present airplanes and at airfields—$398
million; conversion of existing equipment, both air-
borne and ground, from VHF to UHF, and airborne
and ground point-to-point communications and air-
borue and ground electronic navigational systems,
such as GCA, ILS, and Loran, and the air defense
radar network, including the equipment, land and
buildings—3468 million; and logistical support, com-
munications and electronics equipment—3$86 to $95
million.

AIRCRAFT MANUFACTURERS GET ONLY
5% —In view of the goal of 50,000 airplanes a year
which means their equipping with most modern elec-
tronic and radar devices and the $2.5 billion expansion
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and modernization of the Fleet, both the Air Force
and the Navy procurement services in the electronics-
radio field are intensively surveying all available man-
ufacturers that are competent and have engineering
know-how and can comply with firm delivery dates
s0 as to have available all sources of supply possible.
It is understood that the Air Force has now lined up
virtually all of its needed manufacturing concerns, in-
cluding a large number of new manufacturers that
have not so far engaged in military procurement. It
is imperative that the accelerated deliveries of air-
planes from the aircraft manufacturing companies be
accompanied by speeded-up production and delivery of
electronics and radio apparatus so as to place the new
planes in immediate operation, and similarly the Navy
needs equipment in rush order for the ships “taken
out of mothballs” and for the new vessels under con-
struction. Contrary to some published reports, it was
understood that only 5 percent of the total Air Force
electronic procurement would go to aircraft manufac-
turing companies and virtually all of that will be
placed with one manufacturer (understood to be the
Hughes company) for the production of electronic
items in guided missiles and proximity fuses.

MOBILE SERVICES IMPORTANT—ASs has been
emphasized by TrELE-TECH, mobile radio communica~
tions systems will be highly important in the civil
defense activities and in the general national defense
mobilization, and manufacturing is extremely likely to
be kept up substantially, despite the growing shortages
of critical materials and metals. The Civil Defense
Administration and the FCC have been working in
close liaison in the planning of the functioning of the
various mobile radio services. The FCC is already
engaged in drafting the necessary rule changes and
clarifications of existing rules to provide for the CDA
program. The Power Utility and Petroleum Radio
Services are expected to be loaded with their own op-
erational traffic in event of civil defense emergencies,
while the police and fire services, of course, and non-
government like taxicab, domestic public and bus and
truck systems will be relied upon heavily for mobile
radio communications in time of civil defense emer-
gencies. The amateur radio operations will also be a
mest important part and ten frequency bands have
been established for approved “ham” civil defense
operations.

ROLAND C. DAVIES
Washington, Editor

National Press Building
Washington, D. C.
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NEW EQUIPMENT e esigners and £nsincer

Bridge Oscillator

Type 1320-4 bridge oscillator is a com-
pact, stable. variable-frequency source of
moderate power output,

It has been de-

gigned for use in antenna and bridge
measurements. Three audio frequencies
(power line, 400, and 1000 cps) and a
wide continuous range of r-f from 5 KC
to 50 MC, either modulated or unmodu-
lated, are provided. Output voltage is of
the order of 10 v. and more than 1 watt
can be delivered into a 30-ohm lead over
most of the freguency range. Two levels
of internal modulation at either 400 or
1000 cps are available over the range
from 15 KC (o 50 MC, Compared to its
prewar counterpart, the type 1330-A is
11 1bs. lighter, has approximately one-
half the volume and one-half the input
power needs, yet covers «a wider fre-
gquency range and supplies ahout 10
times the ontput, power at a lower im-
pedance level.—General Ruadio Co., 275
Massachusetts Ave,, Cambridge 38, Mass,
TELE-TECH

Coaxial Line Terminations

Model E-50 (female fitting) and M-50
{male fitting) coaxial line terminations
are p0-ohm units featuring low standing

wave ratios from dc to over 3000 MC.
They are useful for rapid overall tests
of slotted lines. cables, r-f bridges, sweep
generators, and randont noise sources.
Maxlmum VSWE is 1,05 to 3000 MC. Fit-
tings are type N.—New London Instru-
ment Co., P. 0. Box 189, New London
Conn.—TELE-TECH

Resistor

With their small ageing and low tem-
perature coefficient of 20 parts per mil-
lion per degree C., the new Boro-Carbo-

film resistors are ideal for high frequency

communication applications. They are
manufactured under license arrangement
with Western Electric and are available
in %, 15 34, 1 and 2 watt sizes—Wilkor
Products, Ine., 2882 Detroit Ave,. Cleve-
land 13, Ohio—TELE-TECH
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Transmission Line

Production of a unew Seal-O-Flange
guper efficient transmission line for M,
television and other services using in-
creasingly high frequencies has been an-
nounced. Incorporating Dupont Teflon for
insulation, the new CP transmission line

permits operation at frequencies pre-
viously impossible hecause of effective
power loss din lines utilizing insulators

of high dielectric loss. It is available in
three standard sizes: % in., 13§ in.,, and
3% in. With the exception of gas stops
and elbows, this CP transmission line is
interchangeable with all other CP fit-
tings including end seals, tower hard-
ware, flanges, "0 rings, inner conductor
connectors and miscellaneous ageessories,
inner connector made of a single piece of
copper tubing. Teflon discs are loclked in
Construction features include a one-piece
place in the inner conductor in order to
provide positive, permanent positioning.
Cutaway view shows the copper inuner

conductor of a small section of the line.
The one-piece insulating disc fits into a
depression formed in the tube wall to pre-
vent movement, — Communie¢ation Prod-
ucts Co.,, Broadyway and Clark St., Key-

port, N. J.. TELE-TKCH

17-in. Rectangular Tube
A new, 17-in.,, metal-shel), rectangular

picture tnhe for television receivers has
a picture area 14% x 1l in. with slightly

curved sides and rounded coruers. Use of
the metal shell not only makes practical
a construction which weighs less than
a similar all-glass tube, but also facili-
1ates the use of a4 high-quality face plate
than is commonly used on all-glass
tubes. Xnown as the 17 CP4, it has a de-
sign-center maximum anode-voltage of
16 kv and provides pictures having high
brightness and good uniformity ot focus
over the whole picture area. Employing
magnetic focus and magnetic defiection,
the 17CP4 features an improved design
of funnel-to-neck section which facili-
tates centering of the yoke oun the neck
and, in combination with better center-
ing of the beam inside the neck, contrib-
uctes to the uniformity of focus. Diagonal
deflection angle is 70° and horizontal de-
flection angle is 66°.-—Tube Dept., Radio
Corporation of Amerien, Harrison, N. J.—
TELE-TECH
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losses.

Square Wave Generator

An inexpensive siep frequency type
square wave generator (model SG3) has
been developed for accurate high testing

ot response characteristics of wide band
amplifiers, wide band oscilloscopes and
television wvideo amplifiers. Five fixed
output frequencies of 50, 1000, 10,009,
100,000 and 300,000 P.P.S. are provided.
There is an individual calibration control
tor each freguency and rise time is .05
u sec. Output voltage varies from 0.8 to
S v, peak-to-peak. Qutput impedance
ranges from 50 to 530 ohms depending
upon attenuator setting. Lach output
frequency is adjustable iy means of in-
dividual calibration controls, Frequen-
cies may therefore be accurately set or
their values slightly changed.—El-Tron-
ics, Yme., 2647 North Hoveard St., Phika-
delphin 33, Pa.—TELE-TECH

Replacement Stylus

Said to he the most economical phono-~
graph needle ever made, the new Duotone
Diamond stylus outlasts 90 sapphire
needles, the nex( best reproducing tip, 90
sapphires, at an average cost of $2.00
each, would cost the user $180.00 as com-~
pared to the $20.00 list price of the Duo-
tone Diamond which provides equal play-
ing life. Actual laboratory tests indicate
that Diamond is far more gentle on rec-
ord grooves because it retains its rounded
polished shape long after other needles
have heen worn into rough destructive
shapes,.—Duotone Co., Keyport, N. J.—
TELE-TECH

Vectoriyzer

Model 201 Vectorlyzer is based on a
new fundamental circuit which permits
unusual speed and accuracy for measur-

ing vector relations of alternating volt-
ages. It has a frequency range of 8 c¢ps
to 10 MC through panel binding posts
and 20 IXC to 500 MC through probe, In-
put impedance of probe is 2.5 pup f shunted

by 1% megohm angd dielectric losses. Co-
axial arrangements for matching low
impedance cables are available, Input
impedance of binding posts is 14 ‘uéi £
shunted by 100 megohms and dielectric
Accuracy is * 39 through panel
binding posts = 1 db through probe for
phase angle measurements.—Advance
Electronics Co., P. 0. Box 2315, Pater-
son, N. J.—TELE-TECH
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Centering Unit

This new centering unit is composed of
two ring type magnets, each having ap-
proximately a 34g in. air gap, enclosed in

two movable washers. Centering action
is obtained by rotating these washers to-
gether or separately about the neck of
the cathode ray tube. Typical range is
1% in. total vaster movement in any di-
rection when using a 19AFP4 tube type.
While particularly suitable for center-
ing purposes on the new electrostatically
focused picture tubes, where the G-54300
would be mounted directly behind the
deflection yoke, this umnit can also be
positioned between the yolke and focus
coil on existing electro-magnetic sys-
tems.—Guardian Electric Co., 1627 Wal-
nut St.,, Chicago, I1l.—TELE-TECH

Relays

I.M series relays are of the long coil
construction giving a powerful magnetic
c¢ireuit that with 10,000 ohm winding

permits adjustment to pull in as low as
1 ma with contact pressure sufficient to
carry 5 amps. Nominal operating power
Is 0.1 watt. An adjustable armature re-
turn spring facilitates adjustment when
installing to meet unusual or variable
current or voltage conditions. The arma-
ture is equipped with an adjustable re-
sidual screw whlch controls the ratio
between pull in and drop out current.
LM relays are stocked in 2500, 5800, and
10,600 ohm windings and ali contact com-
birnatiens up to DPDT.-—Potter & Brum-
field, Princeton, Ind.—-TELE-TECH

Phono Cartridges

Minjature, lizhtwelzht AC series pho-
nograph cartridges are available with
ceramic elements as well as crystal in

B
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all styles. While output of the AC ce-
ramiecs is reduced, it is said to be entirely
adequate for the two-stage audio am-
plifiers used in most radios and phono-
graphs. External physical characteristics
are the same for all models, as are the
minimum needle pressures of approxi-
mately five grams. Qutput of the crystal
models, at approximately 1 KC Is 1 v,
using the Audiotone 78-1 and RCA 12-B-
31V test records, while that of the ce-
ramic version is 0.4 v. Frequency range
of the single-needle crystal units, with
either 3-mil needle for 78 rpm or All-
groove needle for all record types, is
50 ¢ps to 10 KC, double-needle 50 cps to
§ KC. The single-needle ceramics have
a frequency range of 50 cps to 6 KC;
double-needle 50 c¢ps toe 5 KC.—Astatic
Corp., Conneant, Ohio—TELE-TECH

Cirele Cuiter

Fxtra heavy construction of the main
beam and body make the Dicro circle
cutter useful for production jobs as well

as experimental work. A micrometer
type adjusting screw assures precise set-
tings. 'Two types are available: round
shank for drill presses or hand drills;
and square lapered shank for hand
braces. Maximum hole diameter is 4 in.
for the model 1 and 6 in. for the model
5 cutter. All are equipped with a 14-in.
high-speed steel cutting bit—Precise
Measurements Co., 942 Kings Highway,
Brooklyn 23, N. Y...TELE-TECH

Rectifiers

Centre-Kooled power rectifiers are now
being supplied in 10 basic cell sizes.
By employing series-parallel connections

and combinations any practieal current
and voltage rating may be obtained.
High-voltage selenfum rectifiers are
available in two cell sizes with inverse
voltage ratingz to 5000 v, and dec current
ratings of 5 and 25 ma. in half wave ¢ir-
cuits and 50 ma. in full wave ecircuits.—
Sarkes-Tarzian, Inc.,, 413 North Cecllege
Ave,, Bloomington, Ind.—TELE-TECH
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Preamplifier

A completely new and self-contained
remote mixer and preamplifier has been
developed for mixing four inputs (high

fo

- = 5
or low impedance mikes and crystal plek-
ups) and feeding programs over remote
line to main amplifying equipment (up
to several miles away). Known as model
1904, it can be converted quickly for use
with one to four low-impedance mikes
by inserting Rauland R1002 plug-in
transformers. Output is measured at 100,
400, and 5000 c¢ps, 300 mw, 2% at 600
ohms. Frequency response is + 1 db,
40 cps to 20 KC. Output impedance s
150/600 ohms. Hum and ncise level are
47 db below rated output (unweighted)
on mike and 60 db below rated power
output (unweighted) on phono — Rau~
land-Berg Corp., 2515 Addison 8¢, Chi-
cago 18, TIL.—-TELE-TECH

Carrier Telephone System

To meet the need of organizations re-
quiring a greater number of telephone
channels over moderately long lines, a

telephone system

carrier
known as the FTR 9-H-2 has been de-
veloped. This system which Is stackable
to three channels will operate on open
telephone wire over distances ranging up

medium-haul

to 225 miles. It uses single-sideband
transmission and operates at frequencies
that are coordinated with those of other
carrier telephone systems. The slgnal re-
ceiving circuit has been designed to
make it less sensitlve to pulse ratio
variations, and new pulse ratio edjust-
ment has been incorporated to permit
optimum pulsing. In addition to use on
open-wire lines, the 9-H-2 can be appllied
to broad-band radio links of stable char-
acteristics.—Federal Telephone & Radioe
Corp.,, 100 Kingsland Road, Clifton, N. J.
—TELE-TECH

Signal Generator

Model 100 sweep frequency signal gen-
erator has an amplitude variation over
entire range of sweep of .1 db per MC.

Frequency linearity is 29 and sweeDp
width is adjustable (0 to 16 MC mini-
mum). Precision step attenuator operateg
in two 20-db steps and one 10-db step.

Output is .b v, across 100 ohms. Unit
has an adjustable center {regquency
(mominally set at 25 MC). Phase ad-

justed horizontal voltage control is lo-
cated on front panel.—Eastern Electrie
Co.,, Box 175, Valley Stream, N. Y.—
TELE-TECH
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CINCH MICRO CONNECTORS

designed and made of materials as desired to
Armed Forces installation requirements.

“What you want when you want it'" assured by the pro-
duction methods that have made ‘“'Cinch Standard’ in
electronic components.

Molded general purpose connectors from three to
fifty contacts available in low-loss mica, or melamine
for chassis mounting or assembled with cap for cable
applicafions, terminals gold or silver plated. Cinch
experience indicated in the wide variety of designs
and materials assures you the connector for your
purpose. Consult Cinch.

Available at leading electronic
jobbers—everywhere.

\‘. ncn CincH MANUFACTURING CORPORATION

L tt-"“*“\:.fs
COWPOWE 1026 South Homan Ave., Chicago 24, lllinois

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

www americanradiohistorv com
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LENGTH OF CABLE IN FEET

with ANDREW Low Loss, &
High Economy Coaxial Cable

e 1/3 to 1/2 less Loss than same diameter plastic
type cables because 96 % of insulation is air—the
most effective insulation.

e No maintenance or operational costs. This advan.
tage far offsets slightly greater original cost. Seam-
less cable and fittings remain completely gas tight
and weatherproof indefinitely.

e Maintains original characteristics indefinitely.
Lasts practically forever,

e TO INSTALL — JUST UNCOIL INTO PLACE. Each
coil contains up to 2,000 feet of seamless semi-flex-
ible tubing. No soldering. No splicing, Bends easily
around corners or obstructions, Shipped under gas

pressure at no extra cost when pressure-tight end
fittings are ordered.

Low loss and economical opera- AM or FM transmitter, Direc-

tion will add extra miles to  tijonal Antenna System, or
your service radius as well as

give you a stronger signal in luti t r bl fe
your present area. There’s no °° U100 fo you pr.o em 18
waste, You get the greatest ANDREW low loss, high econ-

possible range and strength omy, semi-flexible transmission
from your available power. line. Write for further informa-

Whether you need transmission tion on Types 737 and §5-450
line for your Communications, TODAY.

Rhombic Receiving Array, the

WORLD'S LARGEST AKTENNA EQUIPMENT SPECIALISTS

TRANSMISSION LINES FOR AM-FM-TY - ANTENMNAS - DIRECTIONAL AMTENNA EQUIPRENT

ANTENNA TUNING UNITS « TOWER LIGHTING EQUIPMENT

www americanradiohistorv com

Chicago Manufacturers
Revive RRIC

The Radar-Radio Industries of Chi-
cago, Inc,, has been revitalized to meet
the increasing demands of the present
national defense program on Chicago
radio equipment manufacturers. The
RRIC is a non-profit corporation es-
tablished during World War II to de-
velop a cooperative effort between Chi-
cago radio manufacturers which re-
sulted in the production of approxi-
mately 40% of all radio-electronic
equipment used throughout the conflict.

During World War II, the group rep-
resented Chicago radio manufacturers
in problems arising from war mobiliza-
tion of the electronic industry and for
its success was awarded the United
States Navy Certificate of Achieve-
ment, the only such award made to a
manufacturers’ group during the entire
war. Significant accomplishments were
the recruiting of 30,000 production
workers, mostly women, to speed emer-
gency production, and a re-negotiation
of wage scales with the War Labor
Board. The organization also worked
to insure maximum production efficiency
throughout the Chicago radio industry.

Other contributions to the war effort
included heading a successful Chicago
War Loan campaign and the raising of
$250,000 during a community and War
Fund drive for $175,000 within the in-
dustry. Similar successes were scored
in many other major community activi-
ties such as Red Cross Fund campaigns
and the Shriners’ Circus. The reor-
ganized RRIC elected as President and
Director, Leslie F. Muter, President of
the Muter Co.

Vice president and directors are,
Raymond C. Durst, executive vice pres-
ident of the Hallicrafters Company,
Richard C. Dooley, vice president of
Admiral Corp., Paul V. Galvin, presi-
dent of Motorola Iue., and James P.
Wray of Croname Inc. Two additional
directors are Charles M. Hofman, vice
president of Belmont Radie Corp. and
Henry C. Bonfig, vice president of
Zenith Radio Corp. Leonard J. Shapiro,
attorney, acts as executive seeretary.

Three honorary directors are Hon.
R. W. Twyman, former Commander in
the United States Navy and Congress-
man during the years 1946-1948, Henry
C. Forster, retired Chicago radio man-
ufacturer, and Edward W. Shepherd of
Phileco. A special committee to act in
emergency decisions is Charles Hof-
man, chairman, Raymond Durst, Rich-
ard Dooley, George R. MacDonald
(treasurer of Motorola, Inc.), Robert
Alexander and Henry Bonfig.

AFCA Meeting at
Chicago April 19, 20

Technieal forums in radio and pho-
tography will highlight the April na-
tional convention in Chicago, of the
Armed Forces Communications Asso-
ciation, announces Theodore S. Gary,
president. Convention dates will be

TELE-TECH + March, 1951
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“How can | save, in order to trim
the price of this set another $2.50?"*

HE answer, Mr. TV-set Designer, is simple: G.E.’s 6BNG
Tgated—éeam tube. It replaces three tubes and associated
components, serving as a combined limiter, discriminator,
and audio-amplifier.

6BNG cost is right in line with other receiving types. You
get three rubes’ performance, yet you pay for only one!

Ask for Bulletin ET-B28, which tells the full story of this
amazing G-E economy tube, also charts its performance. Or
if you prefer to discuss the 6BNG in person, B
an experienced G-E tube engineer gladly
will call on you. Wire or write Section 10, i
Electronics Department, General Electric ':r»;gi;,";”’"‘!!&

Company, Schenectady 5, New York.

Wagsy

e

5 ELECTRIC

181-¥1

GENERAL !
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RCA-5763 miniature beam
power tube ... the out-
standing frequency multi-
plier in mobile transmitters

For efficient, near-hy service . ..
phone your RCA Tube Distributor

. and specifically designed for mobile
the RCA-5763 miniature beam power
— the RCA-2E26—are the accepted
Performance proved in thou-
other RCA transmitting

PIONEEREDBY RCA..
communication . . -
tube, and its companion
standards for mobile service.
sands of installations, these and
and receiving types arc yourt
failures.

For data on any specific
Tibe Distributor, or write
Section 57CQ, Harrison, New Jersey.

best insurance against service

tube type, ( '
RCA, Commercial Engineering,

ncn TUBES ...

see your local RCA

RADIO CORPORATION of AMERICA

ELECTRON TUBES

HARRISON, N.J.

www americanradiohistorv com

April 19 and 20, at Chicago’s Drake
Hotel.

Nationally known industrial leaders
will conduct the discussions pertaining
to military and civilian defense, and
production. They will formulate plans
for a closer coordination between mili-
tary and civilian requirements. Current
problems of communications will be
stressed by Leslie F. Muter, past Pres-
ident of the Radio Manufacturers’ As-
sociation, in the keynote address of the
convention April 19,

William J. Halligan,, Sr., president
of the Hallicrafters Company, and an
A.F.C.A. national director, will conduct
the panel on radio communications,
William C. DeVry, President of DeVry
Corporation, heads the discussion on
photography.

Climax of the convention will be the
annual banquet Friday evening, April
20, attended by civilian and military
leaders, to hear an address by Robert
C. Sprague, president of the Radio and
Television Manufacturers Association.

Coming Events

March 5-9—American Society for Test-
ing Materials, Spring Meeting and
Committee Week, Cincinnati, Ohio.

March 19-22—IRE Annual Convention,
Hotel Waldorf-Astoria and Grand
Central Palace, New York City.

April 14—IRE Cincinnati Section, Fifth
Annual Spring Technical Conference,
Engineering Society Headquarters,
Cincinnati, Ohio.

April 15-19—National Association of
Radio and TV Broadcasters, Conven-
tion, Hotel Stevens, Chicago.

April 16-18—Joint Meeting of IRE and
URSI, IRE Professional Group on
Antennas and Wave Propagation,
Spring Meeting, National Bureau of

Standards, Connecticut and Van
Ness Streets, N.W. Washington,
D. C.

April 19-20—Armed Forces Coromuni-
cations Association, Fifth Annual
Meeting, Drake Hotel, Chicago.

April 20-21—Southwestern IRE Confer-
ence, Dallas-Fort Worth Section and
Student Branch, Southern Methodist
Univ., Dallas, Texas.

April 30-May 4 — Society of Motion
Pieture and Television Engineers,
69th Semi-Annual Convention, Hotel
Statler, New York City.

May 21-23—FElectronic Parts Distribu-
tors Conference and Show, Stevens
Hotel, Chicago.

May 23-25—National Conference on Ajr-
borne Eleetronics, Dayton Section of
IRE, Dayton Biltmore Hotel, Dayton,
Ohio.

June 18-20 — American Society for
Testing Materials, Annunal Meeting,
Atlantic City, N. J.

June 25-29 — AIEE Summer General
Meeting, Royal York Hotel, Toronto,
Canada.

August 29-31 — 7th Annual Pacific
Electronic Exhibit, IRE and West
Coast FElectronic Manufacturers’
Assn., Civie Auditorium, San Fran-
cisco, Calif.

TELE-TECH * March, 1951
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ACTUAL
SIZE

HERMETICALLY=-
SEALED //

TUBULAR PAPER CAPACITORS by PYRAMID

Pyramid Type PG ‘‘GLASSEAL’’ miniature paper capacitors
bled | | tubes with ol val terminal TEMPERATURE

are assembled in metal tubes with glass-metal terminals. RANGES: —55° to +125°C.
They will fully meet the most exacting demands of high CAPACITANCE

RANGE: .001 mfd. to 1.0 mfd.
vacuum, high pressure, temperature cycling, immersion VOLTAGE RANGE: 100 to 600

v.d.c. operating

cycling and corrosion tests.

Your inquivies ave invited

§ PYRAMID Electiric Company
\ GENERAL OFFICES and PLANT NO. 1 PLANT NO. 2
1445 HUDSON BLVD. + NORTH BERGEN, N. J. 155 OXFORD ST. < PATERSON, N. 1.

VISIT OUR BOOTH NO. 208 AT THE IRE CONVENTION

TELE-TECH + March, 1951
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[ Enpicering
- aL‘Wozé?

s NEW POLICE

- TRANSMITTING ANTENNA

GIVES COMPLETE DISGUISE
TO DETECTIVE CARS

SPPB-71

To any criminal a long whip an-
tenna is a police car giveaway.

To achieve complete disguise,
standard

Ward engineered a

automotive aerial to withstand

transmitting currents and per-

manently fix the rod length. In

order to maintain the standard

55%" rod length, a special net-
work used by Ward enables the

antenna to match and in some

factors exceed the whip antenna

efficiency.

As an exclusive manufacturer of

Ward concentrates on
the oldest
largest manufacturer in the field,

antennas,

aerials. and

Being

Ward has broad experience and
Whether
you require one or thousands of

engineering facilities.

special antennas, consult Ward

for the answer.

tHe UWHARD probucTs corp.
Division of The Gabriel Co.

1523 EAST 45th STREET
CLEVELAND 3, OHIO

‘“ “ ““ oFFERS

souac ATION
,Ecm MnuT omo

1NE
w-\‘;':N-‘- eNN AS
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FFaster Radar
Switching Tubes

Studies on the recovery time of
gases, of potential value in gas-filled
TR and ATR switching tubes used in
close-in radar and microwave systems
operating at frequencies of 3000 MC,
may result in greater utilization of
these microwave regions.

A quick recovery of switching tubes
in short range radar is of primary im-
portance since the amount of time lapse
between transmission of a signal pulse
and its return to the receiver is fre-
quently a very few millionths of a sec-
ond. Delay in the aetion of switching
is detcrmined by the rate of decline
of electron density in the ionized gas
used in switching tubes.

In a recent report by Dr. Lawrence
J. Varnerin, Jr., Electronics Division,
Sylvania Eleetric Products Inc., work-
ing in eonjunction with the Evans Sig-
nal Laboratory at Belmar, N. J., the
decay or decline of electron densities
in ionized gases without the use of res-
onant structures hitherto employed is
studied. A shorted length of wave-
guide with a gquarter wavelength sec-
tion of quartz next to the short was
utilized, The gas under investigation
was held in a gquarterwave section of
the guide between the quartz block and
a glass vacuum window.

A high power magnetron pulse is
fed into this section to set up a stand-
ing wave with maximum at the gas
quartz boundary since the thickness of
the quartz is one quarter wavelength
and ionization beging at this point. As
the heavily ionized medium builds up,
the RF is attenuated and the effective
region where ionization occurs moves
toward the glass window.

After the ionization phase, a weak
probing signal from a reflex klystron
oscillator is fed into the line and a
standing wave pattern is established.
Because the heavily ionized medium
or plasma is decaying, the standing
wave ratio and phase must be deter-
mined as a function of time after the
v-f phase. At any particnlar time a
value for the impedance of the section
containing the plasma can then be
determined.

The propagation problem in a plasma
is similar to that of propagation in the
ionosphere so that results of this study
may also reveal new data on the reflec-
tance of microwaves by the ionosphere.

Frequencies Available
for Civil Defense

The Civil Defense Administration
has brought to the attention of the
FCC the fact that licensed radic ama-
teurs may be requested by the appro-
priate local Civil Defense authorities
to provide civil defense communications
or to supplement other existing com-
munications systems for civil defense
PUTpOSES,

The matter of permanent availability
of specific frequency bands within the
regularly allocated amateur bands for

TELE-TECH « March, 1951
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SYLVANIA Germanium Diodes
speed “thinking processes”

of the new compact
MADDIDA™ Computer

his latest electronic computer, made by Northrop Aircraft
Inc., is smaller than an average desk, vet it can sutpass the
efforts of a thousand expert mathematicians.

In a few seconds, the machine can solve complex problems
requiring months or even years on standard desk calculating
equipment.

Contributing to the amazing speed and to the compactness of
this machine are several hundred Sylvania Germanium Diodes. Set
snugly in short rows, these diodes actually function as ultra-high
speed relays, shunting strings of numbers or instructions about
among the vacuum tubes,

The small size of Sylvania diodes also permits compact pack-
aging and worthwhile economies in design cost while assuring
maximum efliciency of operation.

Let us acquaint you with some of the other important uses for
Sylvania Germanium Diodes. Perhaps they can help you solve cost
ot design problems, For detailed data concerning the complete
line of Sylvania Germanium Diodes, mail the coupon TODAY!

TELE-TECH - March, 1951

This “brain” can stump
a thousand experts

Hundreds of Sylvania Germanium
Diodes simulate the synapses of
the human brain, giving the ma:
chine the ‘ability to compute,
make compurisons and form deci-
sions based onthose comparisons..

*The name MADDIDA is derived
from Magnetic Drum Digital

Differential Analyzer.” ‘,,f"“
— \
o

" 2
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SYLVANIA¥ELECTRIC

FEUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; RADIO TUBES; TELLVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; PHOTOLAMPS; TELEVISION SETS
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Here’s why

those in the know

demand-

supem'or
contact

desz'gn

Because the contact is the key to the

success of any electric connector, Can-

non has always applied the highest order
of skill and care to this all-important
detail. Cannon pin and socket contacts
are all precision machined from solid
bar stock. Silver or gold plating main-
tains high conductivity after years of
constant use. Phosphor bronze “napkin
ring” of the socket keeps pressure on
large areas of heavy metal, preventing
current loss. There are no thin metal

@O

Removable Type

‘(‘((C Co-axial section. In Cannon Connectors there
are no thin metal tangent contact
( points, like the design shown at right.

Twmax

82

Solid bar stock keeps
flux and solder out of
the connector.

Phosphor bronze
“mapkin ring”

Hand-tinning keep:
! solder inside cup /§

tangent contact points in Cannon con-
tacts. (See below). Solder cups are care-
fully tinned by hand to keep the solder
inside the cup. Cannon socket contacts
are full floating to assure perfect align-
ment. Youwll find these design features
throughout the great variety of pre-
cision contacts used in all Cannon con-
nectors. For real value demand Cannon.

Cannon design (above left) makes con-
tact on large, heavy metal surfaces.
Current is not carried through spring

CANNON
EI.ECTRIC

Since 1915

LOS ANGELES 31, CALIFORNIA
REPRESENTATIVES IN
PRINCIPAL CITIES

In Canada & British Empire: Cannon
Electrie Co., Ltd., Toronto 13, Ontario.
‘World Export (Excepting British Em-
pire): Frazar & Hansen, 301 Clay St.,
San Francisco, California.

www americanradiohistorv com

eventual use by amateurs in provid-
ing civil defense communications, after
any suspension of normal amateur ae-
tivity which may later be found to be
necessary because of war or other na-
tional emergency, has been the subject
of particular study by the Commission,
the Civil Defense Administration and
the Armed Forces of the United States.

The frequency bands which will re-
main available for civil defense use
by amateurs are:

1800 — 2000 KC 50.35 - 50.75 MC
3500 - 3510 KC 53.35 - 53.75 MC
3990 — 4000 KC ~145.71 MC
28.55 - 28.75 MC 146 79—147 33 MC
29.45 — 29.65 MC 220 - 225 MC

Long Life Storage Battery

A new, long-life storage battery, re-
quiring much less maintenance and
lasting half again as long as those now
in use, has been developed by Bell Tele-
phone Laboratories scientists for use
in telephone central offices throughout
the nation.

The battery was developed for the
specific requirements of the telephone
industry and while not at present rec-
ommended for other applications, its
field of usefulness may be considerably
extended as it becomes commercially
available and more information ag to
its characteristics is obtained, The new
battery, which is less subject to cor-
rosion, has the further advantage of
serving for many months without the
addition of water, losing only 4% of
its total charge each month.

Bell Laboratories researchers found
that in the standard storage batteries,
antimony, a metal commonly used to
harden lead, was passing undetected
from one plate to another within the
cell, thereby speeding up corrosion and
causing an electrochemical action which
resulted in partial discharge of the
negative plate. In this process, the by-
product stibine gas, or antimony hy-
dride, was produced.

In searching for a way to eliminate
the antimony, it was learned that in
experimenting with hardening agents
for the lead covering of cables, metal-
lurgists had successfully used small
amounts of calcium. Less than 34y of
1% of caleium, compared with the 12%
of antimony employed in the usual bat-
tery alloy does the job in the new lead-
caleium storage battery, which now has
had several years to prove its suita-
bility and endurance under actual op-
erating conditions.

CBS TV City in Hollywood

Construction is under way on the
initial unit of CBS Television City in
Hollywood, Calif. It is being erected
on land known as Gilmore Island, near
Beverly Hills. An elaborate functional
and engineering survey of several
months preceded start of construction.
The first unit is being built on the site
of the present Gilmore Stadium, which
is being razed. The initial plant will
cover more than four acres, and will
congist of six studios and a six-story
combination crafts and office building.
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1T’ “LOADED” WITH
BETTER TELEPHONE SERVICE

———

MaNY more wires can he crowded into
a cable sheath when the wires are fine.
But normally, wires don’t transmit as
well when they are fine and closely
packed.

Bell engineers long ago learned to
niake wires do better work by loading
them with inductance coils at regular
intervals. The coils iinprove transmis-
sion and let messages travel farther.
But originally the coils themselves

TELE-TECH » March, 1851

were large, heavy and expensive. The
cases to hold them were cumbersome
and costly too.

So vear after vear Bell scientisis
squeezed the size out of coils. To make
magnetic cores of high permeability
they developed Permalloy. Tough but
extra-thin insulation permitied niore
turns to a corc.

New winding machines were devel-
oped by the Western Electric Com-

www americanradiohistorv com

Thventy of the Bell System's newest small loading cotls—like the one at the left—
are housed in the long black case, mounted in a cable splice. This type of installa-
tion perinits the cconomical extension of city cables to serve out-of-lown subscribers.

pany. Coil size shrunk to one-fiftieth.
Some —like the one shown above
—can he mounted right in cables
themselves.

The 15,000,000 coils in the Bell
System today mecan thinmer wires,
more wires in a cable—more econom-
ical service for vou. Thev demonsirate
once more liow Bell Telephone Lab-
oratorics work coutinually to add to
your telephone’s value.

BELL TELEPHONE LABORATORIES

WORKING CONTINUALLY TO KEEP YOUR TELEPHONE SERVICE BiG IN VALUE AND LOW IN COST
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In the laboratory. ..

In the field ses

Repeated tests by leading set
manufacturers prove it to be

the Tarzian Tuner

Tops in overall performance

High in quality

Low-priced — offering maximum
performance per dollar cost

Manufacturers are invited to:

1 Write for complete technical data

2 Request engineering service

3 Write for prices and availability

4 Inquire about latest, advanced developments

SARKES TARZIJAN, INC.

TUNER DIVISION
Bloomington, Indiana

OTHER TARZIAN-MADE PRODUCTS

Cathode-Ray
Tubes

STATIONS WTTS (5000 WATTS) AND WTTV (CHANNEL 10)

OWNED AND OPERATED BY SARKES TARZIAN IN BLOOMINGTON
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HEADS RCA MOBILIZATION

Edwin Dorsey Foster has been appointed
director of a newly established Mobiliza-
tion Planning Department of the RCA
Victor Division, Camden, N. J. Vice Ad-
miral Foster, USN (Ret.), was formerly
Chief of Naval Material in the office of
the Secretary of Navy.

TV Organization

Formed Within NAB

A new autonomous television organi-
zation to operate within the structure
of the 28-year-old NAB has been
formed. It will be known as NAB-TV.
The new board includes: Harold
Hough, WBAP-TV, Fort Worth, Tex.,
who ‘was chairman of the five-man
NAB Committee which planned the
eonvention; Clair R. McCollough,
WGAL-TV, Lancaster, Pa.; Robert D.
Swezey, WDSU-TV, New Orleans, La.;
Paul Raibourn, KTLA, TLos Angeles,
Calif.; George B. Storer, President of
the Fort Industry Co., operators of tele-
vision stations in Detroit, Toledo, At-
lanta and Miami; Harry Bannister,
WWJ-TV, Detroit, Mich.; Campbell
Arnoux, WTAR-TV, Norfolk, Va.; W.
D. Rogers, Jr., KEYL, San Antonio,
Tex.; Eugene Thomas, WOR-TV, New
York, N. Y.

Radiofile Annnnal Published

The 1950 Annual issue of Radiofile
which has just come off the press con-
tains an index and cross-index by sub-
ject of every article of technical inter-
est or value published during 1950 in
15 leading American radio magazines
and journals—about 2,000 index items
in all. The purpose of the Annual, like
that of the regular bi-monthly issues,
is to provide engineers with a method
of locating all material published dur-
ing 1950 on any radio or TV subject.

It is available for 50 cents from
Richard H. Dorf, 255 West 84th St
New York 24, N. Y. Regular subscrip-
tions for 1 year ($2.00) or 2 vears
($3.50) are also offered; these provide
6 bi-monthly indexes yearly, ineluding
the Annual. Each index lists all mate-
rial for the year up to date. Annuals
for 1946, 1947, 1948 and 1949 are still
available.
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71O RECEIVE A

PRODUCTION
SAMPLE

T

TIONS
BUILT TO YOUR SPECIFICA _h-

oS ﬁ&%fféém

WE WI I.I., without cost or any obli-

gation whatever, design a PRODUCTION
SAMPLE transformer (hermetically
sealed to JAN-T-27 or MIL-T-27 Gov-
ernment specifications), or open type con-
struction, if unit is to be used for awarded
prime or sub-contract work. Qur approach
stresses quality of product, efficiency in
service and an alertness to techniques
that discard the old for more functional
methods.

HiPOT S00u R armci ]S lucklilze

SEND YOUR
B/P
SPECIFICATIONS
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One piece drawn

transformer cans with
or without covers

TRANSFORMER CANS

STOCKED IN STANDARD SIZES

We can save you die costs on all stock size transformer cans,
and will make IMMEDIATE DELIVERY. A full range of sizes are
available with or without covers. List of stock sizes and prints
furnished on request,

SPECIAL SHAPES AND SIZES

We are also equipped to fabricate special sizes and shapes (round,
square and rectangular) to your own specifications. Tell us your trans-
former can requirements and we will be glad to submit estimates.

£2)
MANUFACTURING CO.

3949 W. Schubert Ave., Chicago 47

Craft Transformer Cans are
drawn in one piece.
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IRE Technical Papers
(Continued from page 47)

—D, R. Crosby. Radio Corporation of
America, Camden. N. J,

“Congtant-Resistance Varying-Parameter Net-
works”—L. A. Zadeh, Columbia Univ.,
New York City.

Electron Tubes I:

“The Rotating Beam Method for Investigat-
ing Electron Lenses”—D, E. George and
M. Cooperstein, Sylvanla Electric Prod-
ucts, Inc., Flushlng, N.

“The Design of 90-Degree Deflection Tubes’—
H. Grossbohlm Allen B. DuMont Labo-
ratories, Inc., Passaie, N. J.

“A Minlature Traveling-Wave Tube for the
Lower UHF Band'—R. Adler, Zenith
Radio Corp., Chicago, 11l

“Beam Analyzer’'—L, R. Bloom, D. F. Hols-
houser, H. S, Wu, and W. W. Cannon,
Umversxty of Illinoig, Urbana, 11l

“Generation of Sidebands Due to Gain and
Phage-Shlft Modulations in a Traveling-
Wave Tube Amplifier”—M, Arditi, A, G.
Clavier, and P. Parzen, Federal Tele-
phone and Radio Corp., Nutley, N. J.

Employing Electron Beam

Microwaves |:

Waveguides A

“Development of Waveguide Switches for
Commercial and Military Applications”—
’15. JN. Anderson, Airtron, Inc., Linden,

“Low-Loss Waveguide Transmission”—§S. E.
Miller and A. C. Beck, Bell Telephone
Laboratories, Red Bank, N. J.

“Dominant Wave Transmission Charactems-
tics of Oversize Round Waveguides'—
Bell Telephone Laberatories, Red Bank,

“Radlal Probe Measurements of Mode Con-
verslon in Large and Round Waveguide
with TE Mode Excitation”—M. Aronoff,
Bell Telephone Laboratorles, Red Bank,

“A Broad Band Mlcrowave Quarter Wave
Plate’’—A, J. Simmons, Naval Research
Laboratories, Washington 25, D. C.

“Precision Measurement of the Equivalent
Circuit Parameters of Dissipative Micro-
wave Structures’—A. A. Oliner and H.
Kurss, Polytechnic Institute of Brook-
lyn, Brooklyn, N. Y

Symposium: Color Television

A Panel of several leading engineers
from companies currently engaged in
color televistor research and develop-
ment will discuss the most recent tech-
nlcal advances which have been achieved
in their respective laboratories during
the past year,

Symposium: “"Empire State Story"

A detajled discussion of the electronic,
electrical, architectural and mechaniecal
constructional features of the FEmpire
State broadcasting facilities by a group
of specialists who are specifically in-
volved in the activity.

WEDNESDAY, MARCH 21

Symposium: Industrial Instrumentation

“PFour-Gun Osgcilloscope for Industrial Investi-
gations'—M. . Ziniuk, Halley Carbu-
retor Co., Detroit, Mich,

“Autemotive EGlectronic Test Equipment”—
R. J. L. Dutterer and T. S. Bolton, Hast-
ings Manufacturing Co., Hastings, Mich.

“The Vobrotron—A New Transducer”—J.
Ohman and P. H. Erlandson, Southwest
Research Institute, San Antonio 6, Texas.

“Electronic Relays in _Automatic Process
Control Systems”—R. W. Greenwood,
Minneapolis-Honeywell Regulator Co.,
Philadelphia, Pa.

“New Techniques in Impulse Testing”"—W. G.
Fockler, Allen B, DuMont Laboratories,
Inc., Passaic, N.J.

Computors |: Digital Computors

“The Raytheon Selection Matrix for Com-
puter and Switching Applications”—K.
M. Weiss, Raytheon Corp., Waltham,
Mass.

“SBaturable Reactors as Substitutes for Elec-
tron Tubes in High-Speed Digital Com-
puters”’—J. G. Miles, Engineering Re-
search Associates, St., Paul 4. Minn.

“Terromagnetic Cores for Three-Dimensional
Digital Storage Arrays’’—W, N. Papian,
Massachnsetts Institute of Technology,
Cambridge, Mass.

“A Dependable Small-Rcale Digital Computer”

TELE-TECH + March, 1951
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for telecasting...for research...for/merchandising...for industry...

there’s nothing /finer than

television transmitting equipment

gUMIN

Wherever you wish eyes and ears to extend beyond their . YEAR

. ; : ¢ ALLEN B. DU MONT LABORATORIES, INE.
physical range . . . wherever you wish to have ASP'ONEER !
many eyes s¢e a closeup . . . whether in color or in black-and- | i B | TELEVISION TRANSMITTER DIVISION
white TV — Du Mont equipment assures you of the -
finest in precise, dependable, economical performance. ‘ CLIFTON, N. J.

TELE-TECH + March, 1951
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PRICE

$52500

3 F.0.B. CINCINNATI

with the New C’]jppdfd PC-4

CAPACITANCE COMPARATOR

Any type of condenser... paper,
mica, oil filled, ceramic or elec-
trolytic . . . can be graded on the
PC-4 at rates up to 8000 per day
by an unskilled operator. Working
to an accuracy of 0.2%, the PC-4
is a companion production in-
strument to the famous PR-5
Automatic Resistance Comparator,
Leading manufacturers have found
it an indispensible tool in the fight
for higher quality and lower pro-
duction costs. Easy operation re-
duces inspection time to an ab-
solute minimum.

Completely self-contained, the
PC-4 requires no outside attach-

ments other than the Standard
Capacitor against which the un-
knowns are to be checked. Oper-
ates on 110 Volt—60 cycle AC,
Range: 10 mmfd to 1000 mfd.
Size: 187 x 12" x 12”. Weighn:
approximately 35 lbs. For com-
plete details, write for Catalog
Sheet 3-TT.

Clippard

INSTRUMENT LABORATORY INC.

1125 Bank Street @ Cincinnati 14, Ohio

MANUFACTURERS OF R. F. COILS AND ELECTRONIC EQUIPMENT

www americanradiohistorv com

—J. Connolly, Teleregister Carp., New
York City.

“An Asynchronous Control for a Digital Com-
puter”—D. Gridley, Naval Regearch
Laboratories, Washington, D. C,

Circuit [l: Filters

‘“Time Domajn ilters”—J. Snyder, Signal
Corps Engineering Laboralories, Fort
Monmouth, N. J.

“Pulse Reception Filters”——D, L. Waidelich,
University of Misgourl, Columbia, Mo.

“Nonlinear Sampling Pilters”—W. D. White,
Airborne Instruments Lahoratory, Mine-
ola, N. Y.

“Optimunl Nonlinear Filters”—JH, B. Single
t?n, General Electric Co., Scbenectady,

“Statistical Filter Theory for Feedback Sys-
tems Subject to Saturation”—G. €, News
ton, Jr,, Massachusetts Institute of Tech-
nology, Cambridge, Mass.

“Tlectrical FRilters”—H. (. Sterling, FElec-
tronic Workshop, Inc., New York City

Electron Tubes [1: Special Tubes and Techniques

“The Plasmatron, a Continuously-Coutrollable
Gas Tube’-—E. O. Johnson and W. M.
Webster, Radio Corporation of America,
Priuceton, N. 7J.

“8witching Time Limitations in Hydrogen
Tbyratrons”—J. W. Woodford, Jr., Car-
IIJ)egie Institute ot Technology, Pittsburgh,

a

“A New Type Heater Cathode Tube for
Portable Battery-Operated Equipment’—
G. W. Baker, Kip Electronic Corp., New
York City

“New Vacuwn Tube Materials”—E. B, Febr
and A. P, Haasc, Receiving Tube IEngi-
neering, Owensboro, Ky,

“Properties of Interfaces in Metal-to-Ceramic
Seals”—\W. M, C(ristoffers and R. P,
VVlelling,', University of Illinois, Urbana,
11,

Microwaves Il: Waveguides B

“On the Excitation of Surface Waves'—G.
Goubau, Sigual Corps Engiueering Labo-
ratories, Fori Monmouth, N. J.

“Interaction Petween Surface Wave Trans-
mission Lines'—A. A, Meverhoff, Signal
Corps Ingineering ILaboratories, Fort
Mormouth, N, J.

“Multi-Element Directional Couplers”—3. E,
Miller and W. W. Mumford, Rell Tele-
phone Laboratories, Red Bank, N. J.

“The Effect of Radiation on the Q of Reso-
nant Sections”—R. A, Chipman, McGill,
Univ., Moutreal, Quebee, E. ', Carr and
N. A. Hoy, Geueral Electric Co., Ryra-
cnse, N, ¥,

Symposium: Some Systems Problems of Alr
Traffic Control

“Weather”—N. A. Lieurance, U. S, Weather
Bureau, Washington, D. C.

“Aireraft and Airport Characteristies'—IL, P.
%‘uhor, Franklin Institute, Philadelphia,
a.

“Economic Demaud”—F, B, Lee, Civil Aero-
nautics Administration, Washington, D, C.

“Human DIngineering”’--P. M. Fitts, Obio
State Univ., Columbus, Ohio

“Trafic Control Theory’—D. H. Ewing, Air
Navigation Development Board, Wash-
ington, D. C.

Electronic [nstrumentation

“Microwave Methods in Gas Analysis”’—J.
Weber, Naval Ordnance Laboratory,
White Oak, 3d.

“X-Ray Liguid Level Gage”’—J. E. Jacohs
and R. . Wilson, General Electric X-Ray
Corp., Milwaukee, Wis.

“Noise Flguwre Standards’—>M. Solow, I. W,
Hammer, and P. H. Flaas, National Bu-
reau of Standards, Washington, D, C.

“WBpark Over of Air at Radlo Ifrequencies’”—
W. Cawood, Jr., Carnegie Institute of
Technology, Pittsburgh 13, Pa.

“New Limits for Low-Leve] RIP Measure-
ments”—W, K, Volkevs, Millivac Justru-
ment Corp., New Haven, Couu.

Computers |1: Analogue Computers

“A Sampling Analogue Computer”-—J. Broom-
all and L. Ricbman, Univ. of Pennsyl-
vania, Philadelphia, Pa.

“A Time-Divisiou Multiplier for a General
Purpose Electronic Differential Analyzer”
—R., V. Baum_aud C, D. Morrill, Good-
year Aircraft Corp.

“A High-Speed Prodncet Integrator”—A, B.
Macnee, University of Michigan, Ann
Arbor, Mich.

“Plng-In Units for Digital Computation’—
Q. Qlinski and 8. Lazecki, Computing
Devices of Cauada Ltd., Ottawa, Canada

“4A Pive-Digit Parallel Coder Tube'—J. V.
Harrington, XX. N. Wulfsberg, Air Foree
Camhridge Research Laboratory, Cam-

TELE-TECH -+« March, 1951
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The recently announced 20" all-glass television
bulb illustrates how tube manufacturers can al-
ways look to Corning for the latest developments.
There are excellent reasons for this. The adapta-
bility of glass in the hands of Corning technicians
is one thing. For another, glass manufacturing
methods are flexible. All-glass bulbs paced the
1950 trend to rectangular shapes and larger sizes,
and continue to lead in 1951.

Size is only part of the story. Specially designed
automatic machinery permits manufacturing of
all-glass TV bulbs on a mass production basis.
Corning engineering and research are constantly
improving quality, strength and over-all dimen-
sional precision in an effort to help you make the
best tubes possible.

It will pay yox to look to Corning for 4/l of
your bulb requirements.

CORNING GLASS WORKS, CORNING, N. Y.
WWW&&G’%JJ

ELECTRONIC SALES DEPARTMENT —ELECTRICAL PRODUCTS DIVISION

CORNING

Can Make ALL
Your Bulb Requirements

1851 - 100 YEARS OF MAKING GLASS BETTER AND MORE USEFUL . 1951

TELE-TECH - March, 1851
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Baawmq,

OSCILLOSYNCHROSCOPES

70

MOoD

Size: 81%"x25%"'x24"
Weight: 500 Ibs;
shipping weight: 750 lbs,

Gives you the basic equipment for
viewing any voltage wave shapes
— pulse or sine wave — radar or
TV to audio — in a single, com-
pact unit,

Circuit Features
e 5" CR tube 5UPl e Triggered
sweep continuously variable 1 to
25,000 microseconds/inch with direct
panel calibration @  Saw-tooth
sweep 10 cycles to 100 KC e Ver-
tical amplifier flat = 3db from 5
cycles to 5 me. (@ 0.075 volts/inch
® Self-contained vertical-deflection
calibration means @ Horizontal am-
plifier d.c. to 500 KC @ 2 volts/
inch @ Portable ® Low cost. a

Bulletins

HESE ARE THE HIGHLIGHTS of equip-

ment for laboratory research and
development requiring a variety of time
bases, triggers, phasing and delay cir-
cuits, and extended-range amplifiers for
use in the study of wave shapes, very
short pulses, and irreqular transients.

EL 0J-17 OSCILLOSYNCHROSCOPE

A wide-band oscillosynchroscope for high-
speed pulse work and study of complex
wave shapes with hf components, Entire
equipment is mounted in vertical rack
cabinet; convenient mounting for camera
to record screen images.

Circuit Features

® 5”7 5P or 5XP CR tube; anode voltage
variable 10 to 20 kv. ® Vertical amplifier
bandwidth flat to 16 mc with response
beyond 30 mc.; deflection sensitivity 0.05
volts/inch; video delay 0.2 miscroseconds
® Horizontal amplifier bandwidth 2 mc.;
deflection sensitivity 0.25 volts/inch
® Driven sweep variable 0.05 to 500
miscroseconds/inch; saw-tooth sweep 5
to 500,000 c.p.s. ® Trigger-generator out-
put 100 volts from 500 ohms; running rate
20 to 20.000 c.p.s. ® Internal blanking or
deflection markers at 0.1, 1, 10, and 100
microsecond intervals @ External grid
connection for beam intensity modulation
® Delay continuously variable to 2000
microseconds; directly calibrated dial.

containing detailed information
bout these two versatile instruments will

be sent at your request.

In Conado, address:
Measurements Engineering Lid.
Arnprior, Ontario.

BROWNING

La
Wi

ENGINEERED
FOR
ENGINEERS

boratories, Ine,

nchester, Mass,

www americanradiohistorv com

bridge, Mass, and G. R. Spencer, Philco
Corp., Philadelphia, Pa.

Circuits Ill: General

“4. Linear Operationul Calculus of Empirical
Functiong’'—R. Piety, Phillips Petro-
Jeum Corp., Bartlesville, Oklahoma

“Pulse Transfer Considered ag a Wide-Band
Network™—H. G. Rudenberg, Raytheon
Manufacturing Corp., Waltham, Mass.

“Single-Tapped Coil Delay Line”—S8. G. Lutz,
New York Untv., New York 03 N. Y.

“Nickel Acoustic Delay Line”—T, F. Rogers,
Air Force Cambridge Research Laborato-
ries, Cambridge, Mass. 8. J. Johnson,
Anderson-Shaw Labs., Hartford, Conn.

“Anmplifier Synthesis on Equal Rlpple Basis”
—D. L. Trautman and J. Aseltine, Uni-
versity of Calif., Los Angeles, Calif.

Broadcast and TY Receivers

“90-Degree Deflection Yoke Design—The De-
gign of Wide Angle Deflection Yokes"—
H. Thomas, Allen B. Du Mont Laborato-
ries, 1nc., PﬂbSﬂlC N.

“Semi-Automatic Fabrication of Audic and
Video BEquipment"—W, H, Hannahs, R.
Bahr, and J. Caffiaux, Sylvania Bledtric
Products, Inc., Flushing, N. ¥,

CUHE Converter’—B, B, Tyson bylvama .
Eleetric Products, Inc., Flushmg

“Power Supplies for Television Recelvers’—

M. Levine and 8. Moskowitz, Federal
Telgcommumcatxon Laboratorles Nutley,

“Radic Receiver ' Subminiaturization Tech-
niques’’—G. Shapiro, National Bureau of
Standards, Washington, D. C.

Antennas and Actificial Di-

Microwaves Ill:
electrics A

“The Study of Artificial Dielectrics of the
Obstacle Type’—C, Susskind, Yale Univ.,
New Haven, Conn.

“Isotropic Arfificial Dielectrics”—Alr Force
Cambridge Research Laborateories, Cam-
bridge, Mass.

“A Virtual Source in Microwave Optics”—
K, 8, Kelleher, Naval Research Labora-
tones Washingtou, D. C.

“L\perunental Prototype of the Rinehart-
Luneberg Lens"—¥. €. Fine, Air Force
Cambridge Research Laboratories, Cam-
bridge, Mass.

‘Propagation of Microwaves Between Parallel
Conducting Surfaces”—XK, S. Eunz, Car-
negie Institute of Technology, East
Pittsburgh, Pa.

“Phage Shift of Microwaves In Passage
Through Parallel-Plate Arrays’—D. J.
Lpsteln, Massachusetts Institute of Tech-
nology, Cambnd"e, Mass.

Radar and Navigatien

“On the Measurement of the Radar-Echoing
Areas of Conducting Bodies”—J. R.
giﬁelntzer, Ohlo State Unly.,, Columbus,

o

“Polarization Propertiee of Target Reflee-
tions”—E, M. Kennaugh, Ohio State
Univ., Columbus, Ohio

“The Useé of Cireular Polarization as a
Means of Reducing Radar Precipitation
Return”—W, D. White, Airborne Instru-
ments Laboratory, Mineola, N. Y.

“An 1CW System for Distance Measurements”
—J. Liyman, G. Litchford, and G. Grun-
;;xy, Sperry Gyroscope Corp., Great Neck,

“Effects of Vertical Radiation Pattern on
Omnirange Beacon Characteristics”—=8.
Pickles, Federal Telecommunicatlon Lab-
oratories, Nutley, N. J

THURSDAY, MARCH 22

Nuclear Science

“A Delayed Coincidence Scintillation bpec—
trometer’—F. X. McGowan, Oask Ridge
National Lahoratory, Oak Ridge, Tenn,

“Timing Unit and Pulse Deflector Generator
for 145-Inch Synchrocyclotron”—E. M.
Willinms, C. H. Grace, and L. W, John-
son, Carnegle Institute of Technology,
Hast Plttsburgh, Pa,

“Design and Construction of a Billion-Volt
Linear Electron Accelerator”—M, Chodo-
row, B. L. Girzton, J. Jasberg, R. Kyhl,
R. Neal and P. Pearson Stanford Unlv.,
Stanford, Calif,

“Precise Measurement and Regulation of
Magnetic Fields with RF Techniques
Using Nuclear Resonance”—H. A, Thom-
as, National Bureau of Standards, Wash-

gt D. C.
“A High- Precislon Magnetlc Field Measuring
Tnstrument’-—B8, C Levinthal, Varlan
Asgsociates, San Carlos, Calif.

Television I

“parallel Operation of Vacuuem Tubes &t
UHF to Obtain High Transmitter Power"”
—W. H. Sayer, Jr.,, apd E. Mehrbach,

(Continued on page 74)
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Facilities For Defense

JFD ... one of the world’s largest producers of television
antennas and accessories . . . invites orders for prime
and sub-contract work. Our Facilities For Defense
have been used, in the past, by such industry leaders
as RCA, PHILCO, ADMIRAL, PILOT, MOTOROLA, BENDIX,
STROMBERG-CARLSON and many others. Personnel and
production machinery are geared to the standard of
quality and mass production that meets your “'dead-

lines” and lowers your costs.

P

Monufacturing

T

Can we serve

For experience, know-how, dependability

We will be
exhibiting at
the IL.R.E. Show,
See us in

Booth No. 215,

DIVISION OF CONTRACT OPERATIONS

and financial responsibility—you can count
on JFD's Facilities For Defense. Phone,
wire or write direct to Mr. Albert Finkel,

Vice-President.

MANUFACTURING C€O., Inc.

6149C 16th AVENUE, BROOKLYN 4, N. Y.
FIRST in Television Antennas and Accessories

TELE-TECH - March, 1851 71
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® No science has grown faster or gone farther than elec-
tronics since those first amazing crystal receivers picked
words and music out of the air. And in the development
of modern radio, TV, communications and other elec-
tronic equipment, one of the prime contributions to de-
pendability, long life and compn(:luéss has come from the
use of ceramic components as perfected by Hi-Q.
Though Hi-@ output in four plants is now at the rate
of several million nnits a month, there is no variation in
the quality or high performance characteristics of its
capacitors, trimmers, choke coils and wire wound resis-
tors. Engincering watchfulness and rigid prodnetion con-
trol insure the maintenance of uniform precision stand-
ards well within the linits of ninute tolerances. And it
has become an industry maxim that in the development
of special components to meet unusual requirements,
H1-@ cungineers ave the most competent and resourceful
in their field. Their scrvices are available to your organi-
zation in helping solve any problems you may have,

JOBBERS —ADDRESS: 740 Belleville Ave., New Bedford, Mass.

*Trade Mark Registered, U. S. Patent Office

BETTER 4 WAYS

/" PRECISION

£~ UNIFORMITY

L~  DEPENDABILITY
£~ MINIATURIZATION

OLEAN,"N. Y.

Detroil, Chicage, Los Angeles

www americanradiohistorv com

SALES OFFICES: New York, Philadelphic,

PLANTS: Olean, N.Y., Franklinville, N. Y.
Jessup, Po., Myrile Beach, 5. C.
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THE TOWER OF

Superior construction features give LOW COST

Vee-D-X sectional towers the highest safety
factor of any tower in its price class.

If you have an elevated installation problem, absolute per-
manency of your installation is assured when you use a
VEE-D-X sectional tower. Strength is a major factor. Don't
take chances with structural failure. Be sure with VEE-D-X!

® Rugged, all-welded construction diagonally laced

with angle iron for maximum rigidity.
Adepror-— )

® Can be erected on ground or on flat or

peaked roof. T {FL

® Patented plate spaced at two foot inter- !
vals prevents twisting and affords rigid- "
ity found in no other tower.

® Safe and easy to climb.

® Completely galvanized, light weight
tubular steel . . . 20 ft. section 72 lbs.

PRE-ASSEMBLED

for fasf, inexpensive installation

VEE-D-X towers are designed for use at any
height from 10 to 140 feet. They are self-support-
ing up to 20 feet and, where space is limited,
semi-guyed* type installations may be used at 30,
40, and 50 foot heights. Sketch at right shows the
basic parts and necessary accessories for a com- - :
. . awer Sectiol
plete installation. Three types of top mount are — 20" length
available. VEE-D-X towers may be ordered in
separate units or as a complete package for a
specific height. (Either guyed or semi-guyed.)
Write the LaPointe-Plascomold Corporation of
Unionville, Conn. for complete information.
#Semi-guyed towers employ one set of guy cables attached

at a height of 10 ft. up the tower and anchored at a
6 ft . radius from the base.

Turnbuekle / ==
j G
Siveliaet \ 1 /_f"f uy Coble |
Plate & A__ Cable
, it Clamp 2
Anchor N # \"-
Shackle ~_ = Thimble

BUILDERS OF THE

www americanradiohistorv com

. IDEAL FOR

. COMMUNICATIONS
. MICROWAVE
TELEVISION

LIGHTING

vl
i
]

iy

73


www.americanradiohistory.com

Specify BREEZE “Monobloc”

Waterproof and Pressure Sealed

CONNECTORS

The only' APPROVE

Monobloc System

for Advanced Radar, Communications,
and Electronic Equipment

Breeze ‘“Monoblocs”, with sin

gle piece plastic inserts,

offer outstanding advantages in assembly, wiring,
mounting and service in the field,

Single piece inserts make a tighter
unit, eliminate the air spaces within
conventional multiple-piece inserts,
greatly reduce the opportunity for
moisture shorts,

Removable contact pins make pos-
sible bench soldering of leads, quick,
error free assembly of Breeze Water-
proof Connectors and panel-type
“Monobloc Miniatures.”

Single-Hole Panel Mounting is all
that is required for either Water-
proof or Pressure Sealed types.

Other Breezre Precision Products
ACTUATORS: RADIO SHIELD- “AERO-SEAL"
All types, sizes. ING: For any Worm-DrlveHose
Complete controt type of high or Clamps. Vibro-
systems engi- low tension sys- tion proof, uni-

form clamping,
vse again and
again. Allclamps
have stainless
steel bands.

tem. New type
“*unit feads' or
re-wirableleads.
Flexible shielded
conduit.

neered to re-
quirements.
Above: Landing
gear actuator
Fairchild Packet,

Pressure Sealed types are avzilable
for values up to and including 75
psi, or they can be specially engi-
neered for greater pressures. They
meet specified requirements of shock,
vibration, salt spray, humidity and
temperature cycling from —65° to
+185° F,

Breeze ''"Monobloc” Waterproof
and Pressure Sealed Connectors
dare engineered to your require-
ments in aluminum, brass or steel
—in all sizes and capacities. They
are fully tested and approved...
cost no more than ordinary types.

Write for Details

If you have «a tough connector
problem, ask BREEZE for the answer!

CORPORATIONS, INC.

41L South Sixth Street, Newark 7, N. J.

|

4
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Photo illustrating effectiveness of Signal
Corps miniaturization program on com-
ponents as shown by two carbon resistors

Allen B. Du
Passaic, N. J.

“An Ultra-Portable Television Pickup Equip-
ment”—L. K. Flory, W. 8. Pike, and
J. . Dilley, Radio (.orporutlon of Amer-
tca, Princeton, N. J.

“The Tuchmque of Dot Arresting for Tele-
vision Transmission Using Dot Interlace”
—K. Schlesinger, \Iotornlﬂ Ine., Chicago.

Y \weep Mcthod for I\Ieasuung the Trans-
mission Amplitude Characteristic of a
Television Transmitter”—J, Ruston, Al-
len B. Du Mont Laboratories.

Circuits IV: Amplifiers

Mout Laborateries, Ine.,

“RI' Amplifier Design for Low Noise Figure”
—R. Guenther, Signal Corps }gngmeelmrr
Laboratories, Fort Monmouth, N. J.

“HPF Amplifiers with Direct Coup]lng”—D. R.
Crosby aud K. F, Uwpleby, Bendix Avia-
tion Corp., Baltimiore 4, Md,

“Distributed Amplification: Additional Con-
siderations’—J. Weber, Naval Ordnance
Laboratory, White Oak, Silver Spring,

.

“Distributed Amplificatlon for Pulses”—R. B.
White, Naval Research Laboratories,
Washington 20, D. C.

“Cathode-Coupled Clipper Response’’—P. I\
Qrdung and H. L. Krauss, Yale Univ.

Sympasium: Telemetering Systems

“Telemetry and the Gnided Missile Program”
—. H. Hoeppner, General Eiectronics
Laboratory, Boston, Mass.

S“EM/EM ’l‘elemetry"—M. V. IKlebert, Jr.,
Raymond Rosen Engineering Products,
Philadelphia, Pa.

“Special Applicationg for FM/FM Telemetry”

W. Mayo-Wells, Applied Physics
Laboratory, Silver Qpnngs, Mad.
“The Case for PWM/FM Telemetry”-——J. R.

Kauke, Douglas Aircraft Corp., Santa
Monica, Calif.
“PTM Telemetry’’—A. FH. Nelson, General

Electronics Laboratory,

Audio

“A  Single-BEnded Push-Pull Amplifier"—A4.,
Peterson and B. S8inclair, General
Radio Corp., Cambridge, Mass.

“The Apphcntlon of Damping to Phonograph
Reproducer Arms”—W. 8. Bachman,
Columbia Records, New York, N. Y.

“rransient Testing of Loudspeakers'—O. K.
Mawardl, Xarvard Univ.,, Cambridge,
Mags.

“A Practical Speech Silencer for Radio Re-
ceivers”—R. C. Jones, Polaroid Corp.,
Cambridge 39, Mass.

Boston, Mass.

Microwaves I¥: Antennas and Artificial Di-
electrics B

“The Half-Space as a Spherical Transmission
Line”—IL. Felson and Marcuvitz,
Polytechnic Institute of Brooklyn,

“The Calculation of Progressive- Phase- Shaped-
Beam Antennag’—A. S. Dunbar, Stan-
ford Research Institnte, Stanford, Calif.
“Physical Limitations on Minimum Side
Lobes in Broadside Arrays’—J. Ruze,
Air Force Cambridge Research LaboratOA
ries, Cambridge, Mass.

“The Behavior of Microwaves in Focal Re
glons”—FR. J, Zucker, Air Force Cam-

(Continued on page 98)

TELE-TECH * March, 1951


www.americanradiohistory.com

& - _ g
An aisle at the giant Press Wireless transmitting station at Hicks-
ville, Long Island, N. Y., showing 3 of the 35 transmitters (from
2.5 to 50 kw output), in constant use, These transmitters beam
news to North America, Central- America, and South America,

e

Europe, Africa, the Middle East, and to Iron Curtain countries,
including the U.S.S.R., through the Voice of America and United
Nations broadcasts. All the transmitters are keyed and controlled
with equipment using Sylvania Radio Tubes.

SYLVANIA RADIO TUBES HELP PRESS WIRELESS

sessnsepoeness ecesosseecsccss o

CARRY THE NEWS TO ALL THE WORLD!

Voice of America broadcasts to Russia and the Iron Cur-
tain countries . . . United Nations broadcasts to the world
. . . news stories and pictures for the world’s newspapers,
magazines, and radio stations . . . this is the vital 24-hour-
a-day task of the far-flung transmitters and receivers of
Press Wireless, Inc. Jointly owned by leading newspapers
and news services, Press Wireless is handling the biggest
job of news transmission the world has ever known!

‘With such an urgent mission, dependability is the key-
note. And naturally, to insure that dependability, Press
Wireless uses Sylvania Radio Tubes by the thousands in
its equipment. Like. expert production and design engi-
neers everywhere, Press Wireless’ staff has found by ex-
perience that Sylvania precision, uniformity, and reliabil-
ity add up to quality that can’t be beat. For complete
characteristics of radio tubes for every application, or for
help on your special problems, write Sylvania Electric
Products Inc., Dept. R-1403, Emporium, Pa.

TELE-TECH ¢ March, 1951

N. Y, all 29 receivers use Sylvania Radio Tubes in many applica-
tions. Tuned to London, Paris, Rome, Moscow, Madrid, Buenos
Alires, Mexico City, and many other news centers, they receive code
and voice transmissions as well as teletype, and radio photos for
dissemination to all America.

SYLVANIA® ELECTRIC

RADID TUBES: TELEWISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT: FLUORESCENT TUBES, FAXTURES, SIGN TUBING, WIRING DEVICES; UIGHT BULES: PHOTOLAMPS: TELEVISION SETS
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RECTIFIER TUBES

RUGGEDIZED BY

ECLIPSE-PIONEER

FOR ADDED RELIABILITY

INCREASED GETTER CAPACITY:
TRIPLE MICA SUSPENSION
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INSULATOR
CAP

,
\!l

340D

z
7]
<
s
=
Q
o
|
VY

SOLID ALUMINUM OXIDE
HEATER INSULATOR ME-
CHANICALLY SEPARATES
HEATER FROM CATHODE
TO ELIMINATE SHORTS

ARC-RESISTANT MELAMINE BASE/
WITH INTER-PIN BARRIERS

COMPOUND FILLED BASE

We are not in the standard vacuum
tube business, but we are in the busi-
ness of developing and manufactur-
ing a reliable line of special purpose
electron tubes—tubes that will serve
and meet the stiff and varied oper-
ational requirements of aviarion, ord-
nance, marine and other fields of
modern industry. Typical of these are
receiving type tubes such as Beam-
Power Amplifiers, R-F Penrodes,
Twin Triodes,and the Full-Wave Rec-
rifiers illustrated above and described

METAL GROMMET MICA
REENFORCEMENTS

EiGHT PILLAR SUPPORTS

INCREASED CATHODE TO

PLATE SPACING REDUCES

POSSIBILITY OF ARCING
BETWEEN THE TWO

. ELEMENTS

\_RUGGED PLATE DESIGN PROVIDES
INCREASED MECHANICAL STRENGTH

DOUBLE-WELDED CONNECTIONS

below. All of these tubes are ex-
hausted on a special auromatic
exhausting machine capable of extra
high evacuation, and are aged
under full operating and vibration
conditions for a period of 50 hours.
In addition to the tubes described
above, Eclipse-Pioneer also manu-
facrures special purpose tubes in the
following categories: gas-filled con-
trol tubes, Klystron tubes, spark
gaps, temperature tubes and voltage
regulator tubes.

Look For THE PIONEER marx of quauiry
REG. U. 5. PAT. OFF.

Electrical Characteristics of E-P Full-Wave Rectifier Tubes

TUBE TYPE R.M.A, 5838
Heater Voltage . . . . . . . 12 volts
Heater Current . . . . . . . 0.6 amps.

1375 v. (max.}

270 ma. (max.)

450 v. (max.)
1 min.

Peak Inverse Voltage . . . .
Peak Plate Current (per plate)
D-C Heater-Cathode Potential
Cathode Heating Time. . . .

Total Effective Plate Supply

Impedance 150 ohms (min.)

R.M.A. 5839 | R.M.A. 5852 | R.M.A, 5993
26.5 volts 6.3 volts 6.3 volts
0.285 amps. 1.2 amps. 0.80 amps.

1375 v. (max.)

270 ma. (max.)

450 v. (max.)
[ min.

150 ohms (min.)

1379 v. (max.)

270 ma. (max.)

450 v. (max.)
1 min.

150 ghms (min.)

1250 v. (max.}

230 ma. (max.)

400 v, (max.)
45 sec.

150 ohms (min.)

Other E-P precision components for servo mechanism and computing equipment:

Synchros e Serve motors and systems s rate generatars s gyros s stabilizatien
equipment o turbine pawer supplies and remote indicating-transmitting systems,

For detalled information, write o Dept. B

ECLIPSE-PIONEER DIVISION of

TETERBORO, NEW JERSEY

Export Sales: Bendix |nternational Division, 72 Fifth Avenue, New York 11, N. Y.
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¢ PERSONNEL

Allan Easton has been named chief of the
microwave section of Radio Receptor Co., Inc.,
Brooklyn, N. Y. He was formerly chief en-
gineer of the production engineering division of

Teletone Radio Corp.

Edward S. White has been appointed as-
sistant chief of advanced development of Air
King Products Co., Inc., Brooklyn, N. Y. Prior
to joining Air King he was senior engineer with

the RCA Indusery Service Laborarory.
T. Robinson Cox has been elected a direc-

tor and first vice president of Beam Instruments
Corp., New York City. During World War
Il he was director of the Radio Electrical di-
vision of the British Air Commission in Wash-
ington, Following the war he became general
manager of the RCA international division in

New York,

Sidney Warner has been appointed director
of engineering and research of the LaPointe-
Plascomold Corp., Windsor Locks, Conn., man-
ufacturers of Vee-D-X television antennas and
accessories.

Dr. A. V., Astin, formerly chief of the
Electronici and Ordnance Division of the Na-
rional Bureau of Standards, has been appointed
associate director of the NBS. In this ca-
pacity he is responsible for the activities of the
Divisions of Electronics, Crdnance Develop-
ment, Missile Development, and the Office of
Basic Instrumentation, and for coordination of
NBS operations with other government agencies.

Col. John R. Howland, identified with the
television industry since 1935 and a colonel in
the Signal Corps during World War II, has
been named ro head the newly-created QOffice of
Product Research for Stewart-Warner Corp.
Both prior to and since the war, he was assist-
ant to the president of Zenith Radio Corp.

Charles Eisler, president of Eisler Engi-
neering Co., Inc,, Newark, N. ], and inventor,
designer and machine builder, has received the
degree of Doctor of Science from Bloomfield
College, Bloomfreld, N. J., for his “outstanding
achievemenrs in the incandescent-lamp and
radio-tube industries.”

Carl E. Scholz has been appointed vice
president and chief engineer of American Cable
& Radio Corp., and the Commercial Cable Co.

R. P. Clausen, formerly assistant chief engi-
neer, has been named chief engineer of the
Radio Tube Div., Sylvania Electric Products,

Inc., Emporium, Pa.

Francis J. Gaffney and Herbert A, Finke
have beert elevated to the positions of general
manager and chief engineer, respectively, of the
Polytechnic Research and Development Co.,
Inc., Brooklyn, N. Y,

William P. Hilliard, formerly with the
Bendix Radio division of Bendix Auviatien, at
Towson, Md., has been appointed to the newly-
created post of director of engineering and re-

search of General Instrument Corp. and its sub-
sidiary F. W, Sickles Co.

TELE-TECH -+ March, 1951
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Five new RCA-equipped stations in Mexico, Brazil, and Cuba, add television to the forces which make Good Neighbors of all the Americas.

Now #elerizion goes Good WNeighbor”

As little as 10 short years ago, television
—to the average man on the street—
seemed far away. Today, television is

in 10,500,000 homes.

Newest demonstration of TV’s growth is
its leap to Latin America, Three RCA-
equipped stations are now in Cuba, one in
Mexico, another in Brazil—and more are
planned. They are contributing to television
progress by following a single telecasting
standard. They also use developments from
RCA Laboratories: the image orthicen tel-

<
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evision camera, electron tubes, monitoring
equipment, and antennas.

And as our neighbors to the south watch
television at home, they see another develop-
ment of RCA research—the kinescope. It is
the face of this tube which acts as the “screen”
in all-electronic home TV receivers . . . on
which one sees sharp, clear pictures in motion.

See the latest wonders of raeio, television,
and electronics at RCA Exhibition Hall, 36
West 49¢h St., N. Y. Admission is free, Radio
Corporation of America, RCA Building, Radio
City, New York 20, New York.

Results of RCA Research are seen
in the magnificent pictures pro-
duced on the screens of the new
1851 RCA Victor home television

receivers,

RADIO CORPORATION of AMERICA

World Leadaer in Radio — Firsr i Jelevision

www americanradiohistorv com
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INGS

Microwave Equipment

KINGS proudly introduces a new and complete
line of microwave equipment. Many
improvements in design and construction

are your assurance of the finest in

precision instrumentation. Our engineering
depariment is ready to cooperate on your
most exacting microwave and research

problems. Inquiries are invited,

78

50 Marbledale Road, Tuckahoe 7, N. Y.
an affiliate of Kings Electronics Company, Inc.
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Travelling-Wave Tubes

By J. R. Pierce, Member Technical Staff, Bell
Laboratorzes, Inc, Published 1950 by Van Nos-
trand Company, Inc., 250 Fourth Avenue, New
York 3, N. Y. 260 pages. Price $4.50.

Here is the first thoroughly practical
presentation of the fundamentals of
traveling-wave tubes which restricts
itself to those aspects which are most
likely to remain in continuing im-
portance.

Both the practical and theoretical
sides are adequately covered and the
introduction leads easily into the na-
ture and applications as well as the
method of operation of traveling wave
tubes. Where required by the fext,
schematic diagrams are generously
provided, and the subjects dealt with
later in the book are based on the ma-
terial so well handled in the earlier in-
treductory chapters.

The practice of providing a synopsis
of each chapter is heartily recom-
mended as an aid to the busy engineer,
for it enables the reader to decide
whether the material he requires is in
the chapter under consideration, The
writing style is pleasant to read, and
while the subject is not an easy one to
handle without using pedagogic lan-
guage the author has succeeded admi-
rably in presenting an interesting illus-
tration of the subject. Recommended
to all users of traveling wavetubes and
associated equipment.—J.H.B.

Television Receiving Equipment

By W. T. Cocking, published 1950 by Iliffe _and
Sons, Ltd., Dorset House, Stamford St., Lon-
don, §, B. 1. England. 375 pages; price I8
shillings.

This is an interesting addition to the

field of books dealing with television

receivers and associated equipment.

The author is exceptionally well known

in England as a television authority

and this book does mueh to enhance
this standing. Although written from
the British point of view, and there-
fore wusing terms which differ from
those commonly used in the United

States, it is nevertheless, a useful book

for the television engineer in either

country.

The book presupposes a thorough
knowledge of radio and proceeds to
build upon this to give the reader a
full study of television. For this reason
it is recommended in particular to AM
radio engineers who are not yet in the
television field but who hope to enter
when the freeze is removed. The fea-
ture which appeals particularly fo this
reviewer is the sparing use of mathe-
matics and restriction of this subject
to areas where its understanding is es-
sential. In view of the possibility of
Anglo-US operations again being the
order of the day the book offers an op-
portunity to become familiar with
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British radio terms and at the same
time improve one’s television back-
ground.—J.H.B.

BOOKS RECEIVED

Elements of Single and Dual Track
Magne'l'ic Tape Recording

By A. C. Chaney, Published in 1950 by the Am-
g/tfel Carp. of America, (Trein-Trax Division)
6 Broadway, N. Y. 13, N, Y., this 31/, x
8Y, booklet is composed of ‘128 pages and a }6
page supplement, Starting witl o bistory of
magnetic recording, ithe progress of the art is
traced from the development of eawrly lape re-
coders through to the perfection of the wmost
modern dual-channel tape instruments, Available

postpaid for $1.00 per copy.

Sylvania Tube Manual

Publisbed in 1950 by Sylvania Electyic Producis
Inc., Emporiunm, Pa., this 40 page booklet, 81/,
x i, provides a qrtrck veference for substitn-
tions  of critical radio and television Ltubes.
Avatlable without charge from Sylvania dis-
tributors or by writing to Sylvania’'s Advertis-
ing Departiment in Emporiun.

Telecommunications and Equip-
ment in Germany (1939-1945)

British  Frielligence Objectives, S'Ub Commiitee
Surveys, Report No. 39 Published in 1950, this
55 page booklel covers various aspects u/ the
industry including research, transmission, insivu-
nent d.:'ugn and tes! eguipmeni. It is grailable
from British Jnfarumtwu Services, 30 Rocke-
feller Plaza, N. Y. 20, N. Y. Price $0.40 per
copy.

GE Microwave Equipment
for Signal Corps

General Electric has received a §1,-
300,000 order from the U. S. Army
Signal Corps for transportable micro-
wave communications equipment. The
equipment jncorporates the best fea-
tures of both radio and telephone com-
munication. The order includes equip-
ment for terminal and repeater sta-
tions, with complete standby equipment
for each.

These radio stations will provide a
number of communication systems,
each capable of carrying eight tele-
phone conversations in either or both
directions at once, via a single radio
channel for each direction.

Silver-Circle
Tuaner Production

For the benefit of TELE-TECH'S read-
ers interested in applications of printed

circuits to television, we are presenting |

the important article on “Silver Circle
TV-Tuner Design” which appears on
pages 39-41 of this issue, although
since that section of the issue went
to press we learn that production of
these units may be reduced or even
discontinued by the Hoffman Company

in the face of increasing military de-

fense requirements.

Minnesota Luncheon During
NY IRE Convention

A, G. Peck of CBS network opera-
tions, 485 Madison Ave, New York
City, announces that during the IRE
convention at New York, Minnesota
men are invited to a luncheon at 12:30
pm. Thursday, March 22, at Le Mar-
miton restaurant, 41 E. 49th St., when
Dr. Henry Hartig will be toastmaster.

TELE-TECH + March, 1951
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From coast-to-coast, engineers in all fields look fo

Kings Electronics for the finest coaxial conrectors.

Special problems in design and fabrication receive

the wholehearted cooperation of Kings own engineering department.
For precision-mede, pressurized R. F. Connectors

call on Kings — the leader. Quotations on request.
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811 LEXINGTON AVENUE, BROOKLYN 271,

everywhere

N. Y.
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High Frequency Measurements Conference

The second Conference on High Fre-
quency Measurements, under sponsor-
ship of the IRE and AIEE and the
National Bureau of Standards held in
Washington recently was attended by
550 radio scientists and engineers. The
conference, under the direction of
Prof. Ernst Weber, indicated a growing
interest in this type of annual meeting
where technical ideas are exchanged.

The meeting this year coincided with
the 50th anniversary of the National
Bureau of Standards and an inspection
trip through some of the NBS labora-
tories on opening day permitted visitors

to view standards of Attenuation, Im-
pedance and Voltage usable at radio
frequencies up to 300 MC; Dielectric
Measurements; Standards of Frequen-
¢y; Power Standards and Measure-
ment above 3000 MC; Standards and
Attenuation Measurements; Co-ax Res-
onance Line Impedance Measurements;
Low-Level Power Measurements; Pri-
mary Freq. Standard in range of 300
to 40,000 MC where frequency is held
constant to within 1 part in 100,000,000;
Atomic-Beam Clock ; Betatron Lab.; and
the Eastern Automatic Computor.

The 28 technical papers presented

CENTURY

the name in lights

Century's:
Telovision
Lighiing catalog
shows the widest
range ol studio
lighting equipment
designed to meet
the special needs
of modern TV—
together with

all the useful
accessories and
complele systems
for light control.
Send for your

copy today!

CENTURY LIGHTING, INC. 52! WEST 438D STREET, NEW YOHK 18

F26 NORTH ROBERTSON BOULEVARD, LOS ANGELES 48
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can be grouped as describing the meas-
urement of: Frequency and Time, Im-
pedance, Power and Attenuation, Trans-
mission and Reception. Considering the
first subject it was interesting to note
the progress made with the use of gas
(ammonia) absorption lines for the
stabilization and checking of microwave
oscillators (23,870 MC), not only at the
NBS but at Cruft Lab., Harvard, and
RCA Labs. In the other subjects, prog-
ress is being made in extending the fre-
quency limits upward in refining and
making more precise equipment for
measurements,

An evening session was devoted to
three talks, eacli accompanying a dem-
onstration. The first was a Stark-modu-
lation type microwave spectrograph dis-
playing absorption lines of ammonia
gas on a projection oscilloscope, dem-
onstrated by Rueger, Nuckolls and
Lyons (NBS) and the second by Birn-
baum, Kryder and Larson (NBS3), was
an instrument which records minute
frequency differences between a test
cavity and a reference cavity so that
the atmospheric index of refraction
at microwaves is recorded. A 2600-4000
MC VSWR Measuring Set described in
an earlier session was demonstrated by
Kaisel (RCA) and Kearney (AIL).
Finally, (and to many the highlight of
the meeting) was the demonstration of
“Microwave Field Patterns Using Pho-
tographic Technigues” by Kock (BTL).
The space patterns of microwaves and
also centimeter sound waves were se-
cured photographically by the use of a
mechanical scanning method. The man-
ner in which these waves could be re-
fracted, diffracted and focused by itera-
tive metallic structures was demon-
strated.

Other papers of interest to communi-
cation engineers included: “Millimeter
Wave Measurements” by Gordy (Duke
U.). Methods of generating, detecting
and measuring millimeter waves, 30,-
000 to 150,000 MC,

“A 2600-4000 MC VSWR Measuring
Set” by Kaisel (RCA) and Kearney
(AIL). Presents an oscilloscope pic-
ture of VSWR looking into guide or
co-ax over range 2600-4000 MC fur-
nished by mechanical-swept reflex klys-
tron.

“Broadband Bolometer Develecpment”
by Waller (Poly Res. & Dev. Co.}. Bo-
lometers have been developed for 20-
1000 MC, 1000-4000 MC and 4000-10,-
000 MC, having VSWR under 1.3 and
dissipating 1 mw (low), 100 mw (high
power).

“Measuring Techniques for Broad-
Band Long Distance Radio Relays” by
Albersheim (BTL). By rapid scanning,
transmission characteristics such as
gain, phase, impedance, etc.,, can be
measured and traced on paper strips or
cathode ray tubes.

Readers desiring more information on
any of the papers presented at this
Conference can communicate directly
with the authors through Mr. Frank
Gaffney, Polytechnic Research & Devol-
ment Co., 202 Tillary St., Brooklyn,
N. Y., who served as Chairman of the
Technical Papers Program Committee.
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l/znx 147/16”

89°C rvee 38

'5/16” X 1345”
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sizes%coming own...

A ero C itors
e In tune with the trends of the times! That, instances Aerovox has found it necessary to
quite aptly, describes Aerovox progress in develop materials and techniques all its own.

meeting today’s miniaturization and temperature

requirements. Tremendous reductions in capacitor This continuous program of ‘“‘search and research™
sizes and startling increases in operating tempera- is one of the outstanding reasons why Aerovox
tures (illustrated above) have resulted from such has the ready answer to your most critical capa-
specialized engineering “know-how.” And in many citor needs.

Let Aerovox coliaborate on your miniaturization and temperature-rating problems.
Descriptive literature may be had by writing on your company letterhead.

THE HOME OF CAPACITOR CRAFTSMANSHIP

%, AEROVOX CORPORATION, NEW BEDFORD, MASS. U5 A

Export: 41 E. 42nd St New York 17, Y. e Coble: AEROCAP, N. Y. ¢ In Canade: AEROVOX CANADA LTD,, Hamilton, Qat.

SALES OFFICES IN ALL PRINCIPAL CITIES
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LONGITUDINAL SLOTS

(Continued from page 44)

gave values of conductance agreeing
with those obtained for the unpres-
surized horn. It will be noted that
the susceptance introduced by the
window has a negative slope with
wavelength such that the overall
susceptance Is essentially flat. In
this particular design half wave-
length chcokes were used to support
the pressurizing window,

Radiation patterns of the longi-
tudinal slots in circular waveguide
are shown in Fig. 9. The H-plane
pattern of a 1/16 X 0.619 in. slot in

the 0.875 in, I.D. circular waveguide
is 127° wide at 10 db down. This
compares with the 134° beamwidth
of a half-wave dipole. The pattern
obtained when the waveguide is
placed between parallel plates 1 inch
apart is considerably modified. The
main lobe has a 10 db beamwidth
of 46° at x. — 3.28 cm and there
are two prominent side lobes. The
side lobe level decreases with wave-
length from -5.5 db at » = 3.28 to
-18 db at » — 2.93 cm. The pat-
tern obtained with the same slot and

ey

W
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RAYPAR

7800-10 WEST ADDISON STREET @ CHICAGO,

7 9%!‘ in Stide of /?,4}704/?

QUALITY

LOW COST
LONG LIFE
DEPENDABILITY

Alert to the changing demands of the
TV and Radio industry, RAYPAR is
right in step with the latest electronic
developments and production methods.
Components consiructed by RAYPAR
to your specifications are consistent
in performance and dependability.
RAYPAR products meet with Under-
writers approval. We have a complete
line of {lyback transformers, with any
type core, all types of cathode ray tube
socket assemblies with wiring har-
nesses, high voltage rectifier tube sock-
ets and RAYPAR'S one piece construc-
tion innerlock connector. Our RAYPAR
family knows that, “Production and
precision go hand in hand.”

Contact us about your special needs.

ILLINOQIS

www americanradiohistorv com

an E-plane flared horn with total
flare angle of 42° and a 1% in. aper-
ture is similar in the H-plane to the
pattern of the slot alone having a
10 db beamwidth of 125°. The E-
plane pattern with the horn is deter-
mined by the E-plane aperture and
has a measured beamwidth at 10 db
of 68° which is the same as the
value calculated from horn design
formulae.

Power Breakdown Characteristics

The breakdown power has been
determined for the parallelogram
slot feeding an E-plane flared horn
with a pressurizing window for
which the admittance characteristics
are shown in Figure 8 A 2J55 mag-
netron operating with peak power
output of 30 to 50 KW at 9368 MC
(approximately the resonant fre-
quency of the slot) was pulsed 1
microsecond at a repetition rate of
1000 pps. It was necessary to evac-
uate the line to 250 mm Hg. abso-
lute pressure to obtain breakdown.
An arc appeared first across the
center of the slot and when arcing
became continuous the intensity of
the arc varied somewhat sinusoidally
across the width of the slot.

Breakdown tests were also made
at atmospheric pressure using a
4J50 magnetron pulsed 1 u sec. at
1000 pps. Arcing began across the
center of the slot at 137 KW peak
and became continuous at 171 KW
peak. Power was measured by means
of directional couplers and a thermis-
tor bridge calibrated against a water
load.

From data given by Ragan the
breakdown power for the ¥ in. wide
slot under the test pulse conditions
has been calculated to be 61 KW,
The dc breakdown voltage of the
slot has been calculated to be 9.5 KV,
an egquivalent of 46 KW of power.
The slot has been proved to be cap-
able of handling power considerably
in excess of the thecretical break-
down,

New Signal Corps
Depot in Pennsylvania

The Department of the Army an-
nounced recently that construction will
start in the Spring on a new Army
Signal Corps depot on a 1,400-acre
tract at Tobyhanna, Pennsylvania, near
Scranton and Wilkes-Barre, The land
on which the new depot will be built
is a former military reservation, now
owned by the State of Pennsylvania.
Plans call for completion of the new
depot early in 1953. The installation
will be of permanent construction, in-
cluding approximately 2,000,000 square
feet of storage space.
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LETTERS...

Louis W, Parker's
Intercarrier System of TV

Editors, TELE-TECH :

In your December, 1950, issue, the
article on “High-Definition Monochrome
TV” by Franklin Loomis on page 52
makes reference to the “Inter-Carrier
Method of TV Reception.” The Inter-
carrier System was invented by my
client, Louis W. Parker, and is pro-
tected by his patent No. 2,466,908.
Radio Corporation of America and its
sublicensees are licensed under this pat-
ent, and General Electric Co., is of
course operating under this license. As
far as I am aware, Mr. Parker’s status
as inventor has never been questioned.

It is therefore unfortunate that there
should be implied to anyone else the
credit for originating the Intercarrvier
System, especially as Mr. Parker's
material contribution to television has
not, in my opinion, received the general
recognition to which he is entitled.

GEORGE G. HYDPE
Attorney-at-Law
41 Park Row
New York 7, N. Y.

Working Condifions
of Federal Employees

Editors, TELE-TECH:

The item ‘“Happy Sick-Leave” on
page 14 of November TELE-TECH, con-
fains a series of misstatements with
respect to the leave rights of Federal
employees; rights, it should be em-
phasized, which have been established
through legislation overwhelmingly ap-
proved by Congress as the culmination
of many decades of practical experi-
ence. The present 26 days of annual
leave, moreover, are a reduction from
the 30 days provided under former
legislation. But this still does not mean
that all employees actually get even
28 days of annual leave hecause work
requirements vary frequently, and in-
creasingly make that impossible.

In addition, whereas millions of em-
ployees in private business and indus-
try take time off for visits to doctors,
shopping, attending funerals, and the
like, without the loss of either leave or
pay—every hour, every half-hour,
taken off by Federal employees is
charged against their annual leave;
and tardiness, too, is similarly a charge
against leave.

Although, in keeping with progres-
sive personnel practice, Congress has
authorized 15 days of sick leave, the
records show that the average amount
of sick leave taken annually by all
Federal employees is just about half
that total.

You state in your article that “in
many government bureaus it is custom-
ary to treat sick leave as ‘extra’ an-
nual leave.”

TELE-TECH + March, 1851

That is no more in accord with the
facts than the remainder of the piece.
Sick leave is authorized for that pur-
pose and that purpose alone; employees
are specifically required to furnish evi-
dence of illness in all cases. It is pos-
sible, of course, that there are occa-
sional abuses; we do not claim either
for Federal employees or Federal ad-
ministrators the guality of infallibility.

In conclusion, it should be pointed
out that the Federal Government is
probably the only employer in the coun-
try which today is working employees
longer hours than before World War
II. An hour has been added to the
work week, which means that Federal
employees today are working the equiv-

alent of 6% days additional each year.
LuTHER C. STEWARD,
President, National Federation
of Federal Employees,
1729 G. St., NW,,
Washington, D. C.

British Radio Components

Harold Ellis, with offices at 366 Mad-
ison Ave., New York 16, N. Y,, is ar-
ranging to represent several British
leaders in the radio-component manu-
facturing group to promote sales to
American manufacturers and parts dis-
tributors. The new British Electronie
Group, as it will be known, expects to
commence deliveries during April for
most products.

EA 2

focatien, ready for operation.

YSWR.

dielectric lines.

1.1 VSWR.

"Prodelin'

YSWR values of 1.1 or better.

satisfy your need.

Q,“M\\N.
JOB PACKAGED
ENGINEERING!

Places every necessary piece of signal transmission equipment at your

Supplied with "Prodelin’ or "AN'"" fittings to
adapt sclid dielectric cable to "Predelin” air
All fittings operate below

"Prodelin" Transmission Line
Features highest system efficiency with low

"Prodelin”  one-piece " Air-tite"

couplings are quickly and easily field as-
sembled with only a single set of tools which

W *are supplied. Insulating structures are unique
\ ~ in performance and designed for optimum
g operation.
Pressurized Coaxial Adapters : $)

Microwave Systems Nerve Center

is serving in the largest operating microwave systems with complete
satisfaction, both in military and commercial services, up to 3,500 megacycles with

"Prodelin® "New Series” transmission lines are designed to meet various communi-
cation requirements, under normal or extremes of temperature.
YSWR and structural reliability is mandatory, look for a "New Series" line to

"PRODELIN"

"The World's Finest Coaxial Transmission Lines”
Write for latest literature

PRODUCT DEVELOPMENT COMPANY, INC.

ARLINGTON, N.J.

When low system
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()Ocecﬂ Duo-Seal Vacuum Pumps

Faster Pumping at all Pressures
Silent Operation

Lowest Pressures
~— YACUUM —
1/10 Micron Guaruni‘eed

FREE AIR CAPACITY
58 LITERS PER
MINUTE

I';l-—..__

DURABLE
ECONOMICAL
EFFICIENT '

No. 1405-B
DUO-SEAL VACUUM PUMP
[{Motor Driven)

Price $215-00

complete with motor

W. M. WELCH SCIENTIFIC COMPANY

\~— Established 1830 -
1515 SEDGWICK STREET DEPT. 4

CHICAGO 10. ILLINOIS. U.S.A.

world’s largest distributor of
RC A . ELECTRON TUBES
FOR INDUSTRY

.Al\ types in stock |

r Tubes

IR,

Quick, Expert Industrial Service

» Vacuum Powe
ALLIED maintains in stock for quick ship-

e Thyratrons

o Vacuum & Gas Rect. ment the world’s largest inventory of RCA
« ignitrons et special-purpose electron tubes—of all types.
. cgld-CO"Wde Tu We specialize in supplying the tube needs
« Phototubes of industrial, broadcast, governmental and

h Tubes other users. Shipments are made from stock
to any part of the nation within hours after
we receive your order. Save time, effort and

money—fill all vour tube needs from a

o Oscillogrep
¢ Camerd Tubes
¢ Monoscopes

jal Tubes
¢ Specia single, dependable source.
REFER TO YOUR ALLIED CATALOG
0 s Make ALLIED your central supply source
nterchangeability for all electronic supplies—parts, tubes, test
Directory instruments, tools, audio amplifiers, acces-

sories—available immediately from the
world’s largest stocks. Order from your
aLLIED Catalog—the leading Electronic
Buying Guide.

ALLIED RADIO

833 W. Jackson « Dept. 18-CC-1 * Chicago 7, Il

Valuoble guide to selaction of
proper RCA tube type replace-
ments. Lists 1600 type
designalions, covering non-
receiving electron lubes. Write
tor your FREE copy of RCA
Guide No. 37-046.

Aitiag ‘“’-l:a '_ o

Everything in Electfp;ﬂr!,,i;s from ONE Saufce
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Send for FREE
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Defense Contracts
(Continued from page 33)

ices are organized on somewhat sim-
ilar lines. There is a general staff.
There are planning divisions, design
and development divisions, engineer-
ing requirements divisions, research
divisions, contracting divisions, con-
tract administration, etc. The organ-
ization varies and the names and
titles are not always identical be-
tween military services, but their
functions are the same.

The planning people determine
overall requirements. The design
and development, and the research
divisions, are interested in new
equipment and projects, in ideas,
in improvements. The engineering
requirements people work out
the specifications. A manufacturer
should talk with the engineer (usu-
ally a civilian), employed by the
military and responsible for a par-
ticular item or component, in order
to determine the suitability of his
product. This engineer’s recom-
mendations, and his advice are
passed on to the contracting officers.

A Selling Job

It all adds up to the fact that you
have a selling job to do. You must
sell yourself, your product, your fa-
cilities and confidence in your plant
all along the line—to design and de-
velopment people, to the product en-
gineers and to the contracting
officers.

If your selling is done with the aid
of a brochure, make it specific, com-
plete and attractive. It may also be
done effectively by advertising in
technical magazines with circulation
where it counts. In your personnel
calls, visit the contracting officer and
the engineers who advise them.

When you succeed in getiing a
contract or are invited to bid on a
contract, be sure to get all available
information and specifications. Don’t
hesitate to discuss the meaning or
intent of contract clauses or manu-
facturing specifications with the con-
tracting officer. File your bid as pre-
scribed. You do not have to be pres-
ent when bids are opened, although
it sometimes affords an opportunity
to size up your competitors or pick
up helpful information from the con-
tracting officer or to gauge his think-
ing.

Although you may have complied
with the routine requirements in
registering with military procure-
ment agencies, concentrate your
greater efforts on subcontracting.
That’s where your immediate oppor-
tunity lies.

TELE-TECH °* March, 1951
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HOW SELETRON

RECTIFIERS GAVE

CHICAGO A LIFT!

See us at our Booth
N-16 at the I.R.E. Show.

When the power company changed over to alternating
current in certain Chicago areas it meant that existing
elevators operating on D.C. had to be converted fast, or
the good people of the town would be “grounded.”

Ther Electric & Machine Works of Chicago solved eleva-
tor rectification problems for considerably more than
100 famous buildings in the Windy City by designing
complete power supply and regenerative braking equip-
ment employing SELETRON rectiflers. The illustration
shows a typical 3 bank unit with regenerative control,
built for the Clinton Realty Co. Installations have also
been made in Drake Hotel Towers, Sears Roebuck and
Western Electric Buildings, and many others.

Of course, elevator operation is but one of many uses for
SeLeTRON. These rugged, efficient selenium rectifiers are
versatile—useful in hundreds of varying industrial appli-
cations for economical conversion of alternating current

to D.C.

Your own rectification problems may easily be solved by
SELETRON engineers. Write us now describing them—
and request our Bulletin No, MR-6.

SELETRON DIVISION @
RADIO RECEPTOR COMPANY. INC.

Since 1922 in Rodio and Eleetronics

Sales Department: 251 West (Sth St., New York 11, N, Y.
Factory: 84 North 9th.St., Brookiyn (1, N. Y.

TELE-TECH -+ March, 1951
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WOOD SCREWS
LAG SCREWS
MACHINE SCREWS
SPECIAL SCREWS
MACHINE SCREW NUTS
TAPPING SCREWS
DRIVE SCREWS
STOVE BOLTS
CAP SCREWS
PIPE PLUGS
THREAD CUTTING SCREWS
PHILLIPS AND SEMS SCREWS

ELCO 0% SCREW CORPORATION

1930 BROADWAY +« ROCKFORD, ILL.
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SQUARE, ROUND
OR RECTANGULAR
5" 10 30" LONG
450" 1o 25" P,
TOLER ANCES 1o .002"

- .
.

/.-'i'
P Aramount rurer ruee corr.

615 LAFAYETTE ST., FORT WAYNE, IND.
Manufacturers of Paper Tubing for the Electrical Industry

PARAMOUNT Spiral Wound PAPER TUBES
Protect Coil Accuracy and Stability
in Countless Applications

Years of specialized “know-how’ easily
enable PARAMOUNT to provide exactly
the shape and size tubes you need for coil
forms and other uses. Hi-Dielectric. Hi-
Strength. Kraft, Fish Paper, Red Rope or
any combination wound on automatic ma-
chines. Wide range of stock arbors. Special
tubes made to your specifications or engi-
neered for you.

NEW! Moisture-Resistant Shellac-Boun

Kraft Paper Tubing. Heated shellac forms
a bond which prevents delaminating under
moisture conditions.

WRITE

ON COMPANY
LETTERHEAD FOR

1000 SIZES

STOCK ARBOR ~
LIST OF OVER |

MopeL 71

MI\NUFACTURERS of
standaid signal Generators
Pulse Generators
M Signal generators
Square Wave Geperators
¥acuum Tobe anlmﬂ_ots
URF Radip Noise & Field
sirength Meters
Capatity Bridzes
Megohm Maters
Phase ;:qunnce ndicators

sslon and FM Test
Telev! A ipment
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SPECIFICATIONS

FREQUENCY RANGE: 5 to 100,000 cycles.

WAVE SHAPE:

Rise time less than 0.2 microseconds

with negligible overshoot.
OUTPUT VOLTAGE: Step attenuator giving 75, 50, 25,
I5, 10, 5 peak wolts fixed and 0 to 2.5 volts continuously

variable.

SYNCHRONIZING OUTPUT: 25 volts peak.

R. F. MODULATOR:

5 volts maximum carrier input.

Translation gain is approximately unity—Output imped-
ance is 600 ohms.

POWER SUPPLY:

117 volts, 50-60 cycles.

DIMENSIONS: 7' high x 15" wide x 742" deep, overall.

MEASUREMENTS CORPORATION

BOONTON NEW JERSEY

www americanradiohistorv com

TV Sound Diplexer

(Continued from page 35)
models, a rack-mounted unit suitable
for fixed installations and mobile use,
and a compact, lightweight wunit
mounted in a carrying case for por-
table applications.

The rack-mounted model, shown in
Fig. 2, is 19 in. wide, 1214 in. high,
and 123, in. deep. The rear dust
cover is interlocked. The front panel
carries a circuit breaker and two
meters. One is the volume indicator
for percentage modulation, and the
second, in conjunction with an 11-
position switch, serves to check the
current and voltage levels at essen-
tial points as well as the drift of the
center frequency from the reference
value.

Among the controls brought out
on the front are a 3-position switch
that facilitates various alignment
and adjustment procedures. When
the equipment is set up, the switch
is positioned so that the volume in-
dicator shows the amplitude of the
input audio-frequency signal, which
should not exceed the maximum of 10
db. The switch is then thrown to a
second position and the modulation
level control is adjusted to effect full
modulation as shown by the volume
indicator; the equipment is then
ready for use. A third switch posi-
tion makes possible the over-all
alignment of the submitter. The dis-
eriminator may be adjusted by em-
ploying the free-running oscillator-
modulator as an electronic sweep
generator covering a band approxi-
mately 400 KC wide.

The compact portable submitter
unit, shown in Fig. 2, measures only
14 in. wide, 9 in. high, 8 in. deep,
and weighs but 16 pounds. All con-
trols are accessible when the equip-
ment is set up; they are protected
during operation by a hinged cover
plate. Electrically it is identical with
the rack-mounted model, except for
the absence of the multiposition me-
tering switch. One front-panel me-
ter is permanently connected to read
center frequency, while the volume
indicator shows either percentage
modulation or audio-frequency input
level.

This receiver consists of a filter
to separate the video and frequency-
modulated signals, a 5 MC amplifier,
cascade limiters, balanced discrim-
inator, low-pass filter, and an audio-
frequency amplifier. Additional cir-
cuit features are automatic volume
control and squelching of the audio-
frequency amplifier in the absence
of a frequency-modulation signal.

As mentioned before, cross-talk
from the video signal into the sound
channel can result from Incomplete

TELE-TECH * March, 1951
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rejection of amplitude modulation in
the subceiver and from nonlinear
phase characteristics of the relay
system. Substantial ampliture mod-
ulation of the frequency-modulated
signal at the video horizontal-line
frequency (15,750 cps), is introduced
by various components of the radio
link. In addition, the synchronizing
pulses fall at one extremity of the
relay-system pass band, where the
phase characteristics tend to be par-
ticularly nonlinear.

To eliminate these high-frequency
cross-talk components, a low-pass fil-
ter 1s incorporated in the subceiver.
The cut-off frequency (3 db down) is
at 12,500 cps, and the point of maxi-
mum attenuation is at 15,750 cps.
This is illustrated in Fig. 3.

The subceiver is available as a
rack-mounted unit of the same over-
all dimensions as the rack-mounted
submitter. A photograph is shown in
Fig. 4.

The front panel carries a micro-
ammeter, which, in conjunction with
a multiposition switch, permits
checking of all important voltages
and currents. A set of contacts on
the squelching relay operates a
front-panel amber lamp to indicate
the presence of a frequency-modu-
lated signal. Another set of contacts
on the same relay provides for re-
mote indication.

The FTL-284 equipment has been
subjected to rigorous tests over a
number of commercial television
links. The residual crosstalk was
found to depend largely on the phase
characteristics of the particular re-
lay system and generally manifested
itself in the form of a 60-cycle spike.
The root-mean-square value of this
cross-talk signal could be reduced
without difficulty to be smaller than
50 db below the rated subceiver out-
put and the peak-to-peak amplitude
to smaller than 40 db below rated
output. This compares favorably
with the performance cbtainable over
present-day intercity telephone lines.

Powder Metal Firm
To Larger Quarters

Sintercast Corp. of America, an or-
ganization specializing in powder met-
allurgy, has moved its office, laboratory
and production facilities from New
York City to larger quarters at 134
Woodworth Ave.,, Yonkers 2, N. Y.
Unti] its recent acquisition of the busi-
ness and equipment of the Wright Car-
bide Co., East Orange, N. J., Sintercast
was primarily a research and develop-
ment organization. However, the ac-
tivities of the firm now are: research
into and development of new powder
metallurgy techniques and alloys; and
production of standard and special-pur-
pose powder metal parts.

TELE-TECH + March, 1951
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We are equipped and experienced . . .
keyed to supply military and manufactur-
ing coperations with dependable electronic

[

Hiti for
ur facilities T¢
:ad work are in-

RADIO ognd TELEVISION COMPONENTS

DEFLECTION YOKES...

5

and electronic
components

If it's dependable, it's TEL-
RAD . .. now manufactur-
ing Deflection Yokes to ex-
acting specifications for the
finest manufacturers.

. (o., Inc.

Chicago 14, Iil.

reqgulation.

www americanradiohistorv com

COMPACT-RUGGED

This rugged 25 Watt rheostat with proven
dependable lock tab prevents contact arm
deformation . . . its steel pin resists over 40
pounds torque . . . assuring constant current

To make it rugged, we have housed
the pure mica strip (on which the
resistance element is bound) in vit-
reous enamel and in turn embedded
this in a ceramic base , . . insuring
a compact, inseparably bonded unit.

These units are constructed to meet
your exacting demands—AND ON
SHORT NOTICE.

We also manufacture a wide range
of resistors fo serve your specific
need.

May we quote on your requirements?

25 Watts from 5 to B i ; | '
10,000 Ohms D ‘ :

RESISTOR CORPORATION
6 Cutter Mill Road Great Neck, N. Y.

87


www.americanradiohistory.com

on NEW. Design
N\ MONOSCOPE

NS SYNCHRONIZING SIGNAL

SR - NERATOR ‘SYSTEM

new high for Stability, Perfoermance and Versatility

TYPE 2300 MONOSCOPE

® Produces slandard “‘Indian Head'' fest pattern with
greater than 450 line resolution,

@ Provisions for mixing '‘sync’” in the unit.

® OQutput polarity Black Negative. Output vollage 2

volts P-P into 75 ohm load. Price . . .. $'l.200

TYPE 2200 SYNCHRONIZING SIGNAL GENERATOR

@ All hinary dividers. No blocking tube or locked oscil-
lators. Complete freedom from ‘'rolling’ al criticol
moments,

® Meets all RT.M.A, and F.C.C. specifications with wide
margin to spare.

@ Built-in har and dot generator for sweep linearily

checking. Price . ... 51.995

COMPLETE SYSTEM AS SHOWN .. F.0.B
CBS color standard Manroscope and $3|9 a\oleb
Synchranizing generotor, Type 2301 y PLANT
and 2201, alsa available.

Write for Type 2200 and 2300 Data Sheets,

s, Manufacturers of o ctomplete line of TV and Radar Test Equipment

Tol-IusirurmienI Co. Inc

50 PATERSON AVENUE e EAST RUTHERFORD, N. J.

World’s Largest Stocks

ELECTRONIC SUPPLIES
for INDUSTRY and

BROADCAST STATIONS

One Complete Dependable Source

for Everything in Electronics

Simplify your purchasing—send your consolidated
orders to ALLIED—the single, complete source for
all Electronic Supplies. Depend on ALLIED for the We Speciglize in Electronic
world’s largest stocks of special tubes, parts, test ~ Eauipment for Reseorch,
instruments, audio equipment, accessories—com-  Development, Maintenance
plete quality lines of electronic supplies. Qur ~ @nd Production Operations
expert Industrial supply service saves you time,
effort and money. Send today for your FREE
copy of the 1951 aLLiED Catalog—the only con-
plete, up-10-date guide to Electronic Suppl)i,es for SEND FOR
Industrial and Broadcast use. FREE 1951

ALLIED RADIO CORP. JILLLEZLICT

833 W. Juckson Blvd., Dept. 18-C-1, Chicage 7, lllinois
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TV SHOWN IN SWEDEN

Sweden's Prime Minister, Tago Erlander
(second from left), and Air Force General
Nordenskiold (left) examine an RCA tele-
vision camera. In center, rear, is Sven
Jannson, director of Elekironikbolaget,
RCA distributor in Sweden. Explaining
details is RCA engineer, Walter Lawrence.

Teletronics Products

Now Made by U.S8.E.C.

U. S. Electronics Corp., 2038 Broad-
way, Santa Monica, Calif., has started
to manufacture and distribute telephone
recording induection coils formerly made
by Teletronics, Inc., Culver City, Calif.,
according to J. A. Wolvin, U. S. Elee-
tronics president. Teletronics was dis-
solved in January.

EMC Doubles Space

Electronic Measurements Corp., for-
merly of 423 Broome St., New York
City, has announced the removal of
their offices and factory to 280 Lafay-
ette St., New York 12, N. Y. The new
quarters will afford EMC twice the
floor area for manufacturing facilities,
and will allow them to meet the demand
for their electrical test equipment.

Condenser Products
Moves After Fire

On January 12th, within twenty-four
hours after a fire destroyed most of
their factory at midnight on January
10th, Condenser Products Co., Chicago,
signed a lease for new and much larger
quarters. The office records and most
of the engineering records are intact
and manufacturing is underway at the
new quarters, 7517 North Clark St.

The fire broke out in the building ad-
jacent to Condenser Products Company
and rapidly spread to their plant., All
of the equipment was destroyed.

M. H. Levenberg, president of the
firm, expressed his appreciation to the
industry when he said, “it is gratifying
to have received so many calls from
customers, suppliers, representatives
and competitors, offering to assist us
in any way possible. T am especially
appreciative to other condenser compa-
nies who offered equipment and badly
needed materials to assist us. We will
be going full blast in a few short weeks
and our new, much larger quarters
should enable us to catch up in the
near future.”

TELE-TECH - March, 1951
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Time and Frequency
{Continued from page 38)
signals. The 1000-cycle phase-shifter
of the local standard is adjusted
until the earliest seconds pulse from
WWYV algo starts at the reference
mark. (This adjustment of the
phase-shifter does not change the
phase relationship between the local
60-cycle frequency and the local sec-
onds pulses, both of which are ob-
tained by dividing the 1000-cycle fre-
quency after passing through the

phase shifter.)

The time of arrival of the seconds
pulses from WWYV will occasionally
vary up to 5 milliseconds, indicating
a variation of path-length between
Washington and Maul up to 1000
miles. The earliest pulse to arrive is
considered the one which followed
the shortest path. Computation for
3-hop transmission shows that the
shortest path between WWV and
WWVH, 4800 miles on the surface,
would cause a delay of 0.027 second.
At the setting of the phase-shifter
for agreement with the received sig-
nal the local clock is set 0.027 sec-
ond slow with respect to WWV. For
broadcast purposes the phase-shifter
is then advanced 0.027 second from
the setting at which it agreed with
the received signal from WWYV to
gynchronize the seconds pulses as
transmitted from the two stations.
(The phase-shifter dial is graduated
in 0.01 millisecond divisions.)

The average frequency error in
terms of WWYV is determined by di-
viding the change in the phase-
ghifter setting for
with WWYV by the number of sec-
onds in the period during which the
change took place. The basic period
for the computation of the {fre-
quency at station WWVH is six days
for the daytime and five days for the
nighttime determinations, the value
so computed being the frequency
error for the middle day of the pe-
riod. Such a computation is based
on the time at WWYV being correct.
For example: suppose that on the
morning of November 4 the phase-
shifter setting was 0.2346 second and
on November 10 it was 0.343 sec-
ond. The change in setting is +0.003
second in 6 days. The average fre-
quency error then is equivalent to
an error of 4-0.00058 CPS and the
frequency is 100,000.00058 CPS
which is the frequency for November
7. An extrapolation of the plot of
these frequencies will indicate when
the local standard should be adjusted
to maintain the agreement with
WWY.

At times it becomes necessary to
adjust the frequency of the standard

TELE-TECH - March, 1851
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Planning ELECTRONIC EQUIPMENT ?

Investigate the ECONOMIES
of PAR-METAL HOUSINGS !

e,

We manufacture Metal Housings for every pur-
pose — from a small receiver to a deluxe broad-
cast transmitfer. And the cost is low!

Because we specialize in the Elec-
tronics field, Par-Metal Products
excel in functional streamlined
design, rugged consfruction,
beautiful finish, and economy.

e
G

Remember, Por-Metal
equipment is made by
electronic specialists,
not just a sheet metal
shap.

:
-
et

o

e f'

PRR-METAL

PWI% PRODUCTS CORPORATION
IS/, 3262 — 49th ST, LONG ISLAND CITY 3, N. V.

Export Dept.: Rocke International Corp.
13 East 40 Street, New York 14, N. Y.

G e

SUPPRESS RADIO INTERFERENCE
.. Eliminate Errors in Critical RF Medasurements

Reduce the area background level of radio interference to a negligible
minimum for critical tests and measurements! Ace Pre-Built Screen Rooms
are moderately priced-—suppress inferference
far more efficiently than ordinary screen rooms
or enclosures—and provide for a high degree of
accuracy by eliminating gross systematic errors
in your test setup and calculations. They're easy
to install and easy to enlarge or move. Write,
wire or ‘phone for further details.

ATTENUATIONS of 100 to 140 db,
FROM 0.15 to 10,000 mc.

ACE ENGINEERING and MACHINE €O, INC.

3644 N. Lawrence St. Philadelphia 40, Pa.

Telephone:
REgent 9-1019
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ENGINEERS!

REEVES Soundcraft Labora-
tories afford you the best in
x television picture tubes at
prices consistent with such
quality. When precision re-
quirements dictate the need
for high efficiency and fidel-
ity, Reeves products are the
answer, Constant Improve-
ment, through greater engi-

neering know-how stands
behind

complete satisfaction.

our guarantee of

Soundcraft

rectangular
neutral-density filter tubes
are available in 16", 17" and
20" sizes. You can use and
recommend them with assur-
ance because they are backed
by the greater integrity and
experience of the Reeves
name, a foremost maoufac-
turer in the electronics and
recording field throughout

the country for twenty years.

=

TWEKTY YEARS OF LEAGERSHIP IN SOUND ELECTRONICS
10 EAST 52nd STREET, NEW YORK 22, N. Y.
EXPORT —REEVES EQUIPMENT CORPORATION
10 EAST 52nd STREET, NEW YORK 22, N. Y.
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oscillator controlling the frequency
at station WWYV to compensate fok
normal drift. Extrapolation of the
frequency curve for this standard
indicates when such adjustment
should be made and a radiogram is
sent to the Maui station two days be-
fore the adjustment to state the date
and magnitude of such adjustment
to be made simultaneously at both
stations. Such adjustments, ordi-
narily made once a week, are of the
order of —1 part in 108

The main and standby frequency
standards at WWVH have been in
continuous operation since October
1948 and the spare only since Aug-
ust 1949. Qccasionally short inter-
ruptions have occurred since then.
At present the drift of the main
and standby standards is less than
+2 parts in 10° per day. As the
length of operation increases, the
drift will become less.

Since November 23, 1948, the op-
eration of station WWVH has heen
continuous except for scheduled in-
terruptions and occasional power
failures. Figure 3 shows a graph of
the daily error of the frequencies
hroadcast by WWVH in terms of
WWYV. Adjustments of frequencies
are indicated by the discontinuities
of the curve. The agreement of
WWVH is better than +2 parts in
108 at all times., Most of the time
the agreement is better than =1 part
in 108 The time as broadcast by
WWVH has agreed with that from
WWY within =2 milliseconds.

The agreement between the 6-day
periods for daytime measurements
and the corresponding 5-day periods
for night values is =1 part in 10°
or better. This difference in many
instances is caused by the rounding
off in the computation. As a check
the data are also computed for the
2-day daytime and 3-day mnight
values, Any error in determining
the time-agreement values caused by
personal error or change in the
height of the ionospheric layer would
be expected to cause more variation
in the value for the shorter periods.
However, the disagreement hetween
the value of frequency for a particu-
lar day based on a 2 or 3-day period
and that for the 6-day period has
been 0 to =3 parts in 109, the ma-
jority of disagreements being 0 or
*+1 part in 10°.

Since the service was started from
Maui the frequency and time as
broadcast were maintained in agree-
ment with those broadecast from
radio station WWV. As may be seen
in figure 3, the agreement in 1949
was better than =2 parts in 108; it
was better than 1 part in 10% 869
of the time. The agreement in time

www americanradiohistorv com

Especially now, when material
shortages may make replacement parts
impossible to find, dependable Altec
quality pays extra dividends. Equipment
failures can mean the loss of thousands
of dollars. Altec superiority, in engi-
neering, large safety factors, conserva-
tive ratings and the use of quality
components, is the best possible insur-
ance against these costly breakdowns.
Invest wisely, Buy the amplifiers that
give the greatest value. Buy Altec
amplifiers. They perform...and
perform ... and perform.

9356 Santa Monica Blvd.,
Beverly Hills, Calif.

161 Sixth Avenue,
New York 13, New York

LANSING CORPORATION
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‘Here's Sun Radio’s

Big, New Catalog

Of Electronic Supplies

-+ ;""2 v '__-.c_

= L

& LACTRO E:*f?" o
s

A brand new concept in elec-

tronic components catalogs.

132 large, easy-to-read, easy-
to-use, 8!45 x |1" pages con-
taining all the information you
want on every item you need.
Listing electronic components
only, there's no need to wade
through page ofter page of -
radio sets or other consumer
products. Complete listings for
the engineer, research worker,
teacher, broadcaststation, re-
pair and maintenance man.
Be sure you have this new cat-
alog on your desk when you
need it. Write or come in to-

| day for a FREE copy. pept. c-1

See Us in Booth 319 (third
. floor) at the IRE Show.

& ELECTRONICS CO. INC. ‘:
122-124 DUANE ST.- NEW YORK 7, N.Y, - J
BArcLaY 7-1840 ‘

TWO -BLOCKS NORTH OF CHAMBERS STREET
Estoblished 1922 ¢ Open Daily 9-6, Sat. 9-4:30
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has been within *=2 milliseconds at
all times. With best performance of
the present-day quartz-crystal oscil-
lators, there should be little difficulty
in maintaining widely separated
radio stations in frequency agree-
ment to a few parts in 10°.

REFERENCES

1. Experimental standard-frequency transmitting
station WWVH, G. H. Lester, Communica-
tions, 29 No. 9, 20-23, (1949),

2. Fractional-frequency generators utilizing re-

generative modulation, R. L. Miller. Proc.
[RE, 27 MNo. 7, 446-457, (1939),
3. The simultaneous operation of different

broadcast stations on the same channel, P, P.
Eckersley. Proc. IRE, 19, 175-194, (1931},

4. Some developments in common frequency
broadcasting, G. D. Gillett, Proc. IRE, 19,
1347-1369, (1931).

5. Inospheric radic propagation, Circular 462,
available from Superintendent of Documents,
G.P.0., Washington 25, D. C. {price $1.00;
foreign $1.25).

6. Basic radio propagation predictions, CRPL-D
series (monthly, 3 months in advance), avail-
able on subscription (price $1.00 vearly,
foreign $1.25), from Superintendent of
Documents, G.P.O., Washingtor 25, D. C.

7. Adiustment of high-precision frequency and
time standards, J. M. Shaull. Proc. IRE, 38
No. 1, 6-15, (1950).

Pocket Receivers Introduced
for Radio Call System

Telanserphone Corp. of New York
City has commenced operation of a
radio call system which contacts any-
where within a 25 mile radius of the
transmitter, and in favorable conditions
at considerably greater distances.

The transmitter KEA627, made by
Erco Radio Laboratories of Garden
City, N. Y., operates on 43.58 MC. It
has a power rating of 250 watts, is
amplitude modulated and operates into
a double-stacked coaxial antenna with
a gain of about 1.5 times, The trans-
mitter is situated on the top floor of
the Pierre Hotel.

Weighing only 7 o0z, the receiver
measures approximately 6 x 2 x 1 in.
Full circuit details have not been dis-
closed pending patent action, but it is
understood to use subminiature tubes
in a superregenerative circuit. “A” and
“B” supplies of 1.5 v. and 30 v. re-
spectively last four to six months with
normal use.

The method of operation of the ac-
tual call system is foolproof and unique
in design and operation. Basically, it
consists of an endless conveyor chain
which takes one minute to pass through
the machine. Every subscriber has a
personal number photoelectrically re-
corded on a 16mm movie film strip
which is encased in plastic. Each strip
has a hook for attaching it to the chain.
When a call for a subscriber is re-
ceived the operator merely looks up his
call number and places the strip con-
taining it on the chain. Once every
minute it passes in front of the photo-
electric cell and the number is trans-
mitted. This continues until the person
called telephones the Telanswerphone
office. The “Mechanicall,” as it is called,
was designed and manufactured by
Reeves Soundcraft of New York City.
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CHICAGO
OiL IMPREGNATED
VACUUM FILLED
CAPACITORS

BATHTUB TYPE
RADIO
INTERFERENCE
MOTORS
ELECTRONIC
SPECIAL TEMING
HERMETICALLY SEALED
TESTED AT THREE-TIMES VOLTAGE

INDUSTRIAL
TRANSMITTING
MOTOR CAPACITORS
POWER FACTOR CORRECTION
SIGNAL INSTRUMENTS
HERMETICALLY SEALED
TESTED AT TWICE-RATED VOLTAGE

Your Inquires Invited And Will Receive
Our Immediate Attention

CHICAGD
CONDENSER
CORPORATION

General Offices and Factory

3253 W. ARMITAGE AVE.
CHICAGO 47, ILLINDIS
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Propagation Measurements s e
: ; ;
(Continued from page 51) RE K"o' KUT s
the visual carrier. The signal gen- CONTINUOUSLY
erator was then connected to the con- VARIABLE-SPEED

verter input through a suitable

matching transformer, and values of TURNTABLE
signal generator output voltage cor- :

responding to various values of re- The New and Needed Tool
ceiver AGC voltage were recorded. That Every Broadcast

A curve of this data is shown in
Fig. 5. The signal generator output
voltage is expressed in both db be-

Engineer, Disc Jockey and
Announcer Dreamed Abhout!

low 0.1 volt across 50 ohms, as read
/ \ “se directly from the attenuater dial,
and in corresponding db above 1 pnv.

SILVER This voltage is also the converter in- Plays without mWow' or flut-

ter at any speed from 25 to
100 R.P.M.

« | put terminal voltage, as measured
GRAPHAI.I.OY across an impedance level of 50
ohms.

For extraordinary The field intensity corresponding
electrical performance to a given value of receiver AGC
voltage E,., wag determined by
means of the relation:

(21r\/Z,/Z1)—Gr—I—A
P

Simple in design, simple to op-
erate, reguires no mainte-

nancel

Speeds are regu|uted_ by fin-
gertip movement of shift lever.

E=E: 4+ 20log

where E  Field Intensity (db above 1 —
uv/m)

E, Converter input terminal
voltage corresponding to the
given value of receiver E..,

THE SUPREME BRUSH as determined from Fig. 1

AND CONTACT MATERIAL (db above 1 uv/m across

MODEL-CVS 12
(INustrated)
Chassis, Motor and
Turntable Assem-
bly Plays all rec-
ords from 6 to 16

Z,) inches.
Z. Radiation resistance of a $84.95 net
IN BRUSHES half wave dipole (ohms) - MODEL-CVS 12P
Z, Impedance acress which E, Bt ey in portable case with
* for high current N %vvas Ilneas;lhre? rers) r " %i“ciu',;:"”'“ 16"

densit a.ve eng meters 1
i G: Gain of receiving antenna Lo e $124.95 net
. over a half wave dipole (db)
¢ minimum wear A  Transmission line attenua- SOUND EFFECTS:

tion (dhb) Patented Varikon Drive assures absolutely true

running speeds for hiphest fidelity reproduction

® low contact drop of all sound effects.

Substituting :
 low oloctrical moise . Z.=73 ohms TRANSCRIPTIONS:
71 =50 ohms Permits tspeed{up“ur slav.'rl-dtuws oft recorded
— a transcriptions fo fit intc allotted airtime . . .
» self-lubrication é__065391dgnetels no mote cut-off commercials!
=06,
A=25 db REHEARSALS:
E=E,+4+222db—63db+ 25db= (A) Excellent check to determine whether
184db+ E overiong musical program can be used when
IN CONTACTS " 1 squeezed into allotted time by speeding up
in playback.
The gain of the Yagi receiving an- (B) For Disc iockeys, voealists, Musicians,
H . etc., permits singing and playing wi any
¢ for low resistance tenna over a half wave dipole was recording by mattching ghe pitch of th;ahre;:ord
H with voice or instrument. Reproduces the long
. measured by mountlng_ a referer_lce sustained notes without warble or sourness,
* non-welding dipole on a 10-ft. pole in a location
; s SPECIFICATIONS
character relatively clear of surrounding ob- h ;
. R Speed Chanpes: Continucusly Variable
jects. The dipole was moved over a ga) {11%\‘5—65?] ccyclles, F;‘ange:ZZSONtJ 1gg E.:.m.
. : : b) — ycles, Range: ] P.M.
Grophalley is o special distance corresponding .tO _seve}'al Turntable—12” cast aluminum, hardened and
silvar-impregnaled graphite wavelengths along a path in line with turound s?af}. )t
3 H I Motor—constant speed, pole.
the transmitter. Maxmlum and mln_l- Drive—exclusive Rek-0-Kut VARI-CON* self-seat-
mum values of receiver automatic ing rim drive.

Noise Levei—30db maximum below recording level.

] .
+ Accumulated design experience counts ~ | gain control system voltage were re- Dimensions—16” L. 127 W. 57 below cthassis,

- sall-on.vel corded. The Yagi antenna was then i ]
Available At Your Regular Parts Dis-

mounted on the same pole and moved tributor. Literature on Request . .. Write
over the same path, maximum and Direct to REK-O-KUT.

GRAPHITE METALLIZING jRass _
- minimum values of AGC voltage
in bei ded. Th i £ 5
CORPORATION the Yagi was defined as the ratio of REK-0-KUT CO.
the mean value of converter input 38- 27 Queens Boulevard
voltage obtained with the Yagi to . Long Island City 1, New York

1002 NEPPERHAN AVENUE, YONKERS 3. NEW YORK
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Electronic
Advances!

Keep pace with the swift en-
gineering progress of Radio-
Television-and-Electronics!
The great annual Convention
of the Institute of Radio En-
gineers serves to keep its
members and visitors up-to-
the-minute on electronic ad-
vances.

29 Technical Sessions and 14
Symposia have been skillfully
organized to keep you “up-to-
the-minute’” on Advances in
these subjects. In fact, many
of the papers forecast new
trends that are years ahead!

Sessions
Amplifiers ... 2
Audio 2
Broadcast & Communications.... 7
Circuits .o 5
Computors ...
Instrumentation
Micro Waves ...

Military & Aviation ..
Nucleonics ..o
Television & Color .
Yacuum Tubes ... .
Theory & General .5 4
{43 Meetings, 210 Papers)

You cannot invest four days
more advantageously, or see
more in product advances,
prepared for you by manufac-
turers in the Radio Engineer-
ing Show.

The U. S. Armed Forces Exhibit will
feature "procurement” both by show-
ing what is needed, how it is used,
and by staffing four desks with pro-
curement personnel to serve you.

Registration is $3.00 — good
for 4 days, sessions and show,
both at Waldorf-Astoria Ho-
tel and Grand Central Palace.

(IRE)

Radio Engineering Show |
Grand Central Palace

267 Exhibits
of Electronic
Advances

- March 19-22 1951
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Fig. 5: Input to receiver from signal gen-
erator plotted against agc voltage.

the mean value obtained with the
dipole.

Dipole
Min. Max.

3.45 3.7

Yagi
Min, Max.
Euge (volts) 3.78 3.82
E; (db above

1 wv/m) 63.8 64.2

E, (microvoits) 1549 1622
Mean E. (micro-

volts) 1585.5 969

This is a ratio of 4.3 db. Since the
attenuation of the transmission line
employed with the dipole was 0.5 db,
and that for the Yagi was 2.5 db, a
factor of 2.0 db must be added to
this ratio, yielding a net gain of 6.3
db.

~ Part Two will appear in the April
issu€.

57.0 61.8
708 1230

Fire Destroyed
Wells Sales Showroom

Five million people are said to have
watehed the spectacular blaze that de-
stroyed the big warehouse just outside
Chicago’s loop on Friday, January 12th.
The burning building was within cam-
era range of three television network
stations, consequently, it was the first
on-the-scene television coverage of a
disaster to be carried by entire net-
works,

Wells Sales, Inc.,, well known sup-
pliers of radio and electronic compo-
nents to the industry, occupied two
floors of the building. The entire show-
room inventory and a large stock of
tubes were a total loss.

However, the greater portion of
Wells Sales inventory had been stored
in three other warehouses and business
is now being resumed from the new
location at 833 W. Chicago Avenue,
Chicago 22, Illinois.

Bob Whan, president of Wells Sales,
Inc., thanks his many friends who have
generously cooperated in getting his
organization back into operation.
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d Ty
'SERVICEMEN

THE LAST WORD IN
TV TENNA INSTALLATIONS

TV-ANTENNA
INSTALLATIONS

A fact-filled, pocket size reference manual
edited by outstanding authorities. Packed
with vital information on all types of
antennas, Helpful Hints, Da’s and Dan'ts,
Dimension Guide, Channel Frequencies,
Proper Feed Methods and many other
subjects.

LIMITED QU

PUBLICATION PRICE 50c. AVAIL-
ABLE WITHOUT OBLIGATION
IF YOU WRITE IMMEDIATELY.

=MAIL THIS COUPON TODAY* ===

SNYDER MFG. CO., pept. P
22nd & Ontarie Sis., Phila. 40, Pa.

ANTITY

Please send free copy of TV 'TENNATIPS

L-———-————————J
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NEW

CORONA SEALED FLY BACK
TRANSFORMER

® Core and Coil encased in molded
self-extinguishing plastic

@ No rejects from careless handling

o No supersonic singing

@ No corona discharge

® No fire hazard

@ Moisture proof

Used in high efficiency 66°-70° cir-
cuit provides full deflection with up
to 14KV anode potential

see IT IN BOOTH 231

See, too, the

NEW SQUARE ROOT

complete line of

CONDENSERS

Glass . . . Paper ... Ceramic
°
Electronically Rotated
ANTENNAS
Built-in and Roof-Top
°
Brond New plant and equipment
Old fashioned, proved Know-How and ex-
perience available to assist you in your
GOVERNMENT CONTRACTS
o Filter networks
@ Machine laced harnesses
® Servo Amplifiers and Systems
® Terroidal Coils

See us at the IRE Show baoth 231, or write,
wire or phone

MANUFACTURING CORP.

391 SAW MILL RIVER ROAD
YONKERS, NEW YORK
YOnkers 8-1213
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MILITARY
CONTRACT AWARDS

Manufacturers who have received
coniract awards for producmg of ra-
dio - radar - electronic  equipment for
the Armed Services are listed below
by name, city, equipment and amount
of contract. Subcontractors interested
in bidding on performance of any
part of each contract should sell their
services to these prime contractors.
This list, which is current up to our
press time, covers the period from
December 28 to January 31.

Electron Tubes
Anton Electronic Lab. Inc., 1226-1238

Flushing Ave,, Brooklyn 6, N. Y., $37,-
250.
Chatham  Electronics Corp., 475

Washington St.,, Newark 2, N.
750.

Allen B. DuMeont Labs., Clifton, N. J,,
$71,875.

General Electronic Co., Electroniecs
Dept., Schenectady, N. Y., $915,900.

Litten Industries, San Carlos, Calif,,
$2,000,000.

Machlett Laboratories, Inec., 1063
Hope St., Springdale, Conn., $627,000.

National Union Radio Corp., Orange,
N. J., $119,527.

Raytheon Mfg. Co., Power Tube Divi-
sion, 138 River St, Waltham, Mass.,
$217,500.

Sylvania Elec. Prods., Boston, Mass.,
$1,250,000; Sylvania Elec. Prods, N. Y.,

Y., $256,000.

J., $294,

Other Equipment and Components

Alr Associates, Teterboro, N. J., 381
radio receiving sets, $405,600.

Air King Prods., Co., Brooklyn, N. Y.,
1,561 wire recorders, type 1C/VRW-7,
$600,000 (approx.).

Bendix Radie, Div. Beudix Avia.
Corp., Baltimore, Md., receiver-trans-
mitters, $1,569,237.

Bendix Radio Div. of Bendix Avia-
tion Corp., Towson, Md.; 63 AN/URD-2

direction finder equipment, $350,000
(approx.).
Bird Electronic Corp., Cleveland,

Ohio, 305 ME-11/U radio, frequency
wattmeters, $77,148.23.

Espey Mifg. Co.,, New York, N. Y.,
185 ac motors, $41,209.

Federal Mfg. & Engrg. Corp., Brook-
lyn, N. Y., 365 AN/URM-25 radio fre-
quency standard generator, $201,354.91.

Federal Telephone & Radio Corp.,
Clifton, N. J., components of AN/GRC
-3 thru 8 series (items 1 thru 63),
$27,300; 267 Navy Model RBA class 1
radio receivers, $800,000.

General Electric Co., New York,,

N. Y., 140 parallax amplifiers, $38,640.

General Elec. Co., Schenectady, N. Y.,
position indicators, $41,215; voltage
regulators, $40,637.

Hoffman Radio Corp., Los Angeles,
Calif., 591 radio sets, $600,000.

Hytron Radio & Electronics Corp.,
Salem, Mass., 300,000 rocket electrical
connectors, $196,374.

Kollsman Instr. Div,, Square D Co,
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MICO

Precision Apparatus

UHF GOAXIAL WAVEMETERS

2-75

CENTIMETER
RANGE
MODEL 433 .. ... 20 to 75 Centimeters
MODEL 501 ..... 4 to 20 Centimeters
MODEL 402 A . 2 to 10 Centimeters
MODEL 402B 2 to 10 Centirneters

(Reaction Type)

MICO INSTRUMENT CO.

15 Trowbridge St., Cambridge, Mass.

A COMPLETELY INSULATED

SPLICE'

IN 3 SIMPLE STEPS
K"
'\\ (url‘\'ma:s

‘cwss TO0L FOR  FLUSH
pres-SURE-crimp  WITH (AP

TURN UP RED
SECURITY RING

A PERFECT WIRE

TERMINATION |

IN 1 EASY OPERATION

"SIMPLY PLACE 'TERMEND'
IN TOOL—INSERT
! WIRE & CLOSE TOOL

ONLY 2 Splice Caps for
2418 to 34 B wires

‘ ONLY 1 ‘Termend' for
22) 1% 15 10 1 28 wire @

Write for Cafalog T-1050

ABUCHANAN

il Ma&‘y

HILLSIDE,

e
4308

aition
N.J.

P
L
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e g .- T e

no m‘éer
tape reearﬂ/er

like. |

to 40,000 cps of 30 inches
per second toupe speed

®

to 15,000 cps half-track at
7Y, inches per second tape
speed

AMPEX ELECTRIC CORPORATION

San Carles, Coelifornia

- BING CROSBY ENTERPRISES, INC.,Hollywaod
AUDI0-VIDEO PRODUGCTS CORP.,New York City
GRAYBAR ELECTRIC CO.,All Principal Cities
TERMINAL RADIO CORP., New Yark City
RADID SHACK CORPORATION, Boston
NEWARK ELECTRIC CO., Chicago
WESTREX CORP, {Expart), New York City

AX=D4
G

SOLD BY...

rectiton

e
FUSE

LITT

4757 M. RAVENSWOOD AVE, CHICAGOD a0, 7LL,
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Elmhurst, N. Y., machometers, $338,-
164; airspeed indicators, $108,923.

Johnson Service Co., Milwaukee, Wis,,
75,000 radiosondes, 6 tabular lists of
parts, 1 mfr’s. Sig C dwg., $3,041,250.

Lewyt Corp., Brooklyn, N. Y., 1,634
radio sets, $1,732,291.

Minneapolis-Honeywell Regulator Co.,
Minneapolis, Minn., automatic pilot
compouents, $2,000,000.

Molded Insulation Co., 335 East Price
St., Philadelphia, Pa., Radioson de
An/AMT-2, §$1,476,110.

Philco Corp., Philadelphia, Pa., mi-
crowave systems, $1,500,000,

Radiomarine Corp. of America, New
York, N. Y. radar equipment, $23,-
338.31.

Raytheon Mfg. Co., Gov't Contract
Dept.,, Waltham, Mass.,, 45 network
pulse delay, $25,560.

Sperry Gyroscope Co., Great Neck,
N. Y., flight computor system, $6,105,-
000.

Specialty Assembling & Packing Co.
Inc., 79 Clifton Place, Brooklyn 5, N. Y.,
Radion Set An/CRD-2, $182,486.

Technical Appliance Corp., Sher-
burne, N. Y., 2,180 antenna, $58314.

Webster-Chicago, Chicago, IiL, parts
for recorders and playback, $68,648.

Western Elee. Co., New York, N. Y.,
control assemblies, $51,834.

Westinghouse Elec. Corp., Baltimore,
Md., 21 rectifiers, metallic cell, $25,000.

Wilcox Elec. Co.,, Kansas City, Mis-
souri, receiver-transmitter, $621,741.

Engineer Consuliants to
Ad Hoc Policy Committee

Formmer FCC Commissioner E. K.
Jett, vice president and television direc-
tor of Baltimore Sunpapers, and Hara-
den Pratt, vice president and Chief En-
gineer of American Cable and Radio
Corp., have been appointed consultants
to Ad Hoc Committee attending the ex-
traordinary Administrative Radio Con-
ference to be held in Geneva in August.

The conference was originally
planned to ratify the Provisional Fre-
quency Registration Board allocations
resulting from the 1947 Atlantic City
Radio Frequency Allocation Table.
After the latter meeting the participat-
ing countries were required to prepare
tables of frequencies which they would
require for their operations; these
were then to be approved by the Geneva
meeting and become the basis of the
International Frequency Registration
Board.

Unfortunately, many countries pre-
pared demands which would need more
space than is available, hence the ap-
pointment of this country’s top engi-
neers to advise the administrative com-
mittee dealing with the problem. The
Conference is concerned only with fre-
quencies from approximately 3 MC to
25 MC which are used for international
communication. Thus, broadcasters in
this country will not be affected by its
deliberations although international
broadcasting operations such as the
Voice of America, and commercial tele-
graph companies may have to change
some of their frequencies as a result.
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SKILL WIiILL DO IT ®

provides

' a low cost source
for the

Production of
Electronic Parts

Stainless conical ens
velope for cathode ray
w assembly. Va'" 444
§ chrome iron, 16" dia,,
J 11727 deep.

Corona shield — Vo'
250 gluminum, 20" long.

Rectangular TV envelope —
mass produced of Va’’ 430 chrome
iron, 24’ wide, 16"
high, 2*' deep.

Beuaded static shield —
18 U. & ga, cold rolled
steel, B’ dia,

STUDY these illustrations of Spincraft
“engineering” — interesting examples
of a high order of ability to “work”
metal by spinning and fabricating.
Best of all, these methods pay off in
time gained — and substantially fower
costs, both on large and small runs.

Progressive new Spincraft techniques
may help simplify your production
problem in any metal — just as they
have helped others in the electronics
indusiry. Your inquiry is welcome ~—
and you are invited to send for the new
Spincraft Data Book, a stimulating
source of ideas for engineers, de-
signers and plant production men.
Write today.

SKILL WitlL DO 1T ®
I NCORPORATED

4149 W, StateSt. Milwaukee 8, Wis.

Heretofore known os
Milwavkee Metal Spinning Co.
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Raytheon Wins
Magnetron Priority

Priority of invention of basic magne-
tron strapping has been awarded by
the United States Patent Office to Dr.
Perey L. Spencer, vice-president in
eharge of the power-tube division of the
Raytheon Manufacturing Company in
Waltham, Mass. This action was based
on concession of priority for the United
States by Dr. James Sayers of Eng-
land. This tribute to Dr. Spencer’s
genius marks the end of an extended
interference contest in the TUnited
States Patent Office.

The basic idea of tying alternate os-
cillators in a cavity magnetron to im-
prove mode separation and increase
efficiency was first conceived by Dr.
Spencer during the early part of 1941.
This concept played an important part
in making the magnetron a powerful
and reliable generator and thus the
basic element for countless radars, fire-
control systems and other electronic
weapons used in World War II. These
vital devices are of increasing impor-
tance today.

This invention is one of a score of
signifieant contributions Dr. Spencer
has made in the electronic field. His
work on the proximity fuse, lamination
of magnetrons to permit mass produc-
tion and the development of various
types of continuously tuned magnetron
systems has been recognized by various

Dr. Percy L. Spencer. Raytheon vice-
president, who gels priority recognition
in magnetron palent case

national citations culminating in the
Navy’s highest civilian award.

Crest in Pacific Northwest

The Crest Transformer Corp. of Chi-
cago, I1l, has appointed H. D, Widde-
kind of 9004 W. Shorewood Drive, Mer-
cer Island, Wash, as representative for
their electronic, radio and television
line of transformers. According to
R. J. Arndt, sales manager for Crest,
Mr. Widdekind will cover the North-
west territory including Montana,
Idaho, Oregon, Washington, British Co-
lumbia, and Alaska.

Corning Glass Works
Building Research Facilities

The Centennial of the Corning Glass
Works, Corning, N. Y., will be cele-
brated this summer with the opening
of comprehensive facilities for research
and education in glass, The two-story
building will have over 100,000 sq. ft.
of floor space and will contain, in ad-
dition to a library and museum, lecture
and study rooms, facilities for em-
ployee activities and a 2,000-seat audi-
torium for company and community
purposes.

RMC Opens Second Plant

The grand opening of an RMC
plant located in Attica, Indiana was
held recently, according to an announce-
ment by J. F. Riley, president of Radio
Materials Corp. Located on a 30 acre
tract, the new plant covers 50,000
square feet of which 20,000 is now in
use,

Government Control of
Electromagnetic Radiation

Under the guise of war exigency the
Defense Department has caused to be
introduced in the Senate on January
17, a bill which would place the control
of anything capable of emitting electro-
magnetic radiations from 10 ke to 100,-
000 MC in the hands of the president.

PROVIDE DELAYS
RANGING FROM
1TO 120 SECONDS

FEATURES: — Compensated for ambient
temperature changes from —40° to 110° F
. . . Hermetically sealed; not affected by
altitude, moisture or other climate changes
. . . Explosion-proof . . . Octal radio base
. .. Compact, light, rugged, inexpensive . . .
Circuits avedlable: SPST Normally Open;

SPST Normally Closed.
PROBLEM? Send for “Special Problem Sheet”

YOLTACE OT 24V ! WITH AMPERITE
BATIERY & CHARGER | YOLTAGE VARIES
VARIES APPROX. | OHLY

’ 50% | 2%

##"Kmperite REGULATORS cre the simplest,
lightest, cheapest, and most compact method
of obtaining current or voltaye regulation
. . . For currents of .060 to 6 Amps. . . .
Hermetically sealed; not affected by altitude,
ambient temperature, humidity.

Write for 4-page Hlusirated Bulletin T-1

A MPERITE €O, Inc.. 561 Broadway, New York 12, N. Y,
In Canada: Atlas Radio Corp., Ltd., 560 King St., W. Toron_tq
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COIL BOBBINS

Flanges are permanently locked in
place on a plastic-coated core.
And we can give you flanges with
leads, holes, slots, or plain . . .
all types can be furnished flat,
recessed or embossed to fit any
mounting. Floating washers for lead
insulation can be provided.

New Precision Bobbins offer more
winding space, greater strength and
moisture resistance, better insulation
and heat dissipation . . . are made
any size, any shape—round, square,
rectangular—of the finest dielectric
Kraft, fish paper, cellulose acetate, or
combinations,

SEND FOR
SAMPLES!

Let us make up a
free sample for you.
Write today for com-
plete information.

PRECISION PAPER TUBE CO.

2057 W, Charlesten 5t., Chicage 47, .
Plant #2: 79 Chapel 5t., Hortford, Conn.
Also Mfrs, of dielectric paper tubes.
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Senator Edwin C. Johnson offered the
bill to the Senate, but emphasised that
he is not convinced of its quality.

It gives the government sweeping
powers to control even the radiation
from a fluorescent lamp, or the thermo-
stat in an electric iron! Under its pro-
visions government agents would be
able to force their way into any dwell-
ing if the toaster sparked and the re-
sulting wave train was detected! One
of the hidden targets of the bill is un-
doubtedly receiver radiation, since the
IFFCC has long been trying to get con-
trol over set manufacturers. This bill
would give it to the Commission. At
present the FCC has jurisdiction only
over the gencration of radio waves in-
tended for transmission of intelligence
and communications. TUnder the new
bill junior’s electric train operating by
remote control would require to be
licensed.

The bill appears to be unnecessary
since under existing federal regulations
any radio station can be ordered silent
in time of emergency. There is much
more danger from hidden, and there-
fore unlicensed, enemy agents’ trans-
mitters, for these could direct guided
missiles to targets where the transmit-
ters are hidden. Even the imposition
of a hundred such bills would not affect
these activities! The suggestion has

were indeed the case, switching off all

TOTALLING 335 YEARS OF RADIO-TV

Eight old-timers among radio engineers, called together by H. V. Kaltenborn during
a meeting of the Radio Pioneers at Toots Shor's, New York. Seated, beginning left:
Dr, Alfred N. Goldsmith, ¢onsulling engineer and inventor of the RCA coleor-tube (who
started in radio in 1901); Dr. Orestes H. Caldwell, editor of TELE-TECH (1904);
Paul Godley., consulting engineer (1807); A. F. Van Dyck, RCA Laboratories (1908).
Standing: Jack Poppele. chief engineer WOR and Teleradio, Inc. (1910); O. B. Hanson,
engineering vice-president NBC (1912); Walter Evans, radic-TV vice-presideni West-
inghouse (1911); Roy Harlow, BMI (started with Boston Marconi station in 1912)

passed it would strike at the basic

been made that the blanket of oscil-
lator and other radiation from receiv-
ers in a city might be sufficient to guide

the receivers would not be very effective
since missiles guided by the infra red
emanations could still find their way to

freedom of Americans, and hasten the
present trend towards state control, of
which Great Britain, with a similar

a missile to the city as a target. If this such targets. If the bill should be

control, is such a sorry example.

%ew BIRTCHER TUBE CLAMP
R MINIATURE TUBES

POSITIVE PROTECT{ON
AGAINST LATERAL AND
VERTICAL SHOCK!

The New Birtcher Type 2 Tube
Clamp holds miniature tubes in
their sockets under the most de-
manding conditions of vibra-
tion, impact and climate. Made
of stainless steel and weighing
less than ', ounce, this New
clamp for miniature tubes s
easy to apply, sure in effect.
The base is keyed to the chassis
by a single machine screw or
rivet . . . saving time in assem-
bly and preventing rotation.
There are no separate parts to
drop or lose during assembly
or during use. Birfcher Tube Clamp Type 2 is all one piece
and requires no welding, brazing or soldering at any point.

If you use miniature tubes, protect them against lateral
and vertical shock with the Birtcher Tube Clomp (Type 2.
Write for sample and literaturel

Builder of millions of slainless steel locking Type Tube
Clamps for hundreds of elecironic maonufaclurers.

7#%e BIRTCHER Corponation

5087 HhNYINGTDN DRIVE » LOS ANGEI.-ES 32 2

TELE-TECH * March, 1951

If this picture fits you, an efficient reliable subcontractor
is ready to solve your problems.

Let us build precision components for you and meet your
production deadlines.

ol @D
: { ELECTRONIC
I s ASSEMBLIES

[t's easy to contact us and obtain this service for
yourself.

Simply drop us a line, if you wish include a simple
drawing. You'll get our complete engincering assistance
and economical estimate with no obligation whatsoever.

Whether you have only a question to ask — or
wish to place an order for $10 or $10,000, our same help
and courtesy applies. Our reputation is built upon doing
business in this manner.

CENTRONICS co.

Leader in the field of electronic design and manufacture

5065 Broadway, New York, N, VY. LO 9-4540
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IRE PROGRAM

(Continued from page 74)

bridge Research Laboratories.

“A  Microwave Schmidt System”—I. N.
Chait, Naval Research Laboratories,
Washington 25, D. C.

Symposium: Nuclear Reactors

“Nuclear Energy Development and Military
Technology' '—A. M. Weinberg, Oak Ridge
National Laboratory, Oak Ridge, Tenn.

“The Reactor as a Research Tool"—D.
Hughes, Brookhaven National Laboratory.
Upton, N .

“Background Radiation Menitoring for Con-
trol of an Air-Cooled Pile”—F. P. Cowan,
Brookhaven Radiation Laboratory, Up-
ton, N, ¥.

“Instrumentation in the Brookhaven Nuclear
Reactor’’—J. B. Binns, Broockhaven Radi-
ation Laboratory, Upton, N, Y.

Television 1ll: Receivers

“Synchroflection : A Horizontal Deflection 8X
System Possessing Inherent Noise Im-
munity”’—R&. R. Wendt and W. K.
Squires, Sylvania Ilectric Products,
Flushing, N, Y.

“Intermal Television Receiver Interference’’—
B. Amos and W. IHeiser, Allen B, Du
Mont Laboratories, Inc., Passaic, N. J.

“An RF Amplifier for the UHI Television
Dandg’—B. F. Tyson and J. G. Weiss-
man. Sylvania Electric Products.

“Television Line Selecto with Automatic
Identifier’—J. Fisher, Philco Corp., Phil-
adelphia, Pa.

“Development of a High-Stability UHF Tele-
vision Tuner’—M. W, Slate, J. P. Van
Duype, and E. G. Mannerberg, Allen B.
E)ruJMunt Laboratories, Inc., DI’assaie,
N, J.

Circuits V; Oscillaters

“Osejllator TFreguency Indeterminancy”—L.
Rlebman, Univ. of Pennsylvania,

“Slmultaneous Oscillations in Oscillators’—
H. Schafiner. Univ. of [llinois.

“Amplitude Stabilization of Oscillators by

Nonlinear Networks-——L. Rosenthal, Rut-
gers Univ.,, New Brunswick, N. J.

“Stability of Oscillations in a Nonlinear Sys-
tem"”—N, R, Scott

“Tuner Coupled Circuit for Oscillator Appli-
cation”—R. A. Martiu and R. D, Tens-
dale, Georgia Institute of Yechaology,
Atlanta, Ga.

Symposium: Loudspeakers

“Amplitude and Phase hMeasurements on Loud-
speaker Cones”—M. S. Corrington, Radio
Corporation of America, Camden, N. J.

“Design Blements for Improved DBass Re-
sponse in Loudspeaker Systems"”—H. T.
Souther, Electro-Voice, Inc., Buchanan,
Mich.

“Direct-Radiator Loudspeaker WMonbting’'—

F. Olson, Radio Corporation of Anier-
ica, Princeton, N, J.

“Physical and Electrical Constants of Direct
Radiator Loudspeakers”-—L. L. Beranek,
Massachuselts Institute of 7Technology,
Cambridge, Mass.

Microwaves V: Generators and Amplifiers

“Low-Distortion Frequency-Modulation od-
ulators”—A. R. Vallarino, Federal Tele-
communication Laboratories, Nutley, N. J.

“1700- to 2400- Megacycle Triode Amplifier”

—H. M. Ostlund and H. G. Miller, Fed-
eral Telecommunication Laboratories,
Nutley, N, J.

“A E-Band Amplifier Klystron”—W. G. Abra-
ham and J. W. Clark, Varian Associates,
San Carlos, Calif,

“Mode Inferactions in Magnetron Oseillators”
—R. Moats, Sylvania Tilectrle Products.
Inc,, Flushing, N. Y.

**Guiding Principles in the Production of Sub-
millimeter Waves”—E. M, Van Foerster
and M. Schaffner, Univ. of Illinois.

Symposium: Simulation as an Aid to Design
of Remote Control Systems
“Bimulation—Its Place in System Design”’—

H. H. Goode, Aeronantical Research Cen-
ter, ¥Ypsilanti, Mich.

“The Typhoon Simulator’—4A. W. Vance.
RYadlo Corporation of America, Princeton.

‘“The Application of the Simulator to the De-
sign of Automatic Control Systems’'—
L. Botwin, Sperry Gyroscope Corp., Great
Neck, N. Y.

“Real Time Rinuvlation of Feedback Control
Systems—A. C. Hall, Bendix Aviation

. Corp., Detroit, Mich.

“Digital Computers in Simulated Control Sys-
tems”—J. W. Forrester, Massachusetts
Institute of Technology, Cambridge, Mass.

Defense Communications
and Signalling Equipment

The plans for raid warning equip-
ment made, and laid away, in World
War Il are being brought up to date,
In 1942 to 1945 the chance of air raids
on this country was fairly remote, but
today it is a distinct possibility. There-
fore the makers of special receivers and
attachments which will detect warning
signals transmitted over the regular
broadecast channels are growing in-
creasingly busy. In fact the use of
mobile radio equipment for point-to-
point and general communications work
is growing by leaps and bounds. While
many details of receivers are restricted
the principle of supersonic signals im-
pressed on ordinary carriers to operate
frequency sensitive relays is not new,
in fact it is used daily in such harmless
operations as Transitcasting and Store-
casting. It is interesting to speculate
as to whether the current crop of FM
systems using supersonic signals is a
development of the last emergency.

industry.

your Synthane catalog.

.’.i’-iiay.-----n--- -

_ TEGHNICAL SYNTHANE €

PLASTICS = |
SHEETS » RODS » TUBES 1
_FABRIEATED PARTS 1

Synthane catalog.

 MOLDED-LAMINATED
MOLOED-MACERATED

o

The Synthane

... COMBINATION
Gives the Right
MATERIAL Answers

If your requirements are strict and your present material
in any way unsatisfactory, Synthane may be the answer
to your problem. Synthane has an unusual combination
of mechanical, electrical and chemical properties which
have led to its use in many applications in almost every

Light, hard, strong and dense, Synthane is easily
machined. Resistant to corrosion and abrasion, it rates
high in electrical properties such as high dielectric
strength, low power factor and low dielectric constant.

Find out more about Synthane and its possible ad-
vantages to you. Clip and mail the handy coupon for

R
ORPORATION
12 River Road, Oaks, Pa.

Please send me o COPY of th

N

$-506-DB
Socket with deep Bracket

e complete
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P-506-CE—FPlug with Cap

Socket contacts of phosphor bronze, knife-switch type, codmium
plated. Plug contacts hard brass, cadmium plated. Made in 2,
4, 6, 8,10, and 12 contacts. Plugs and sockets polarized. Long
leakage path from terminal, and terminal fo ground. Caps and
brackets, steel parkerized {rust-proofed). Plug and socket blocks
interchangeable in caps and brackets. Terminal connections most
accessible. Cap insulated with canvas bakelite,

Write for Jones BULLETIN 500 for full details on line,

"PLUGS &
SOCKETS

- 500 SERIES

: Proyep Quality!

For 5,000 Volts, 25 Amperes
per Contact Alterable by cir-
cuit Characteristics,

HowaRp B. JoNES DIVISION

CTINCH MANUFACTURING CORPORATION

CHICAGOQO 24, ILLINOIS
SUBSIDIARY OF UMITED-CARR FASTENER CORP.
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IRE EXHIBITORS (Continued from page 47)

James Millen Mtg. Co., Inc., 150 Exchange 5t., Malden, Mass.
Millivac Instruments, 111 Weaver St., Schenectady, N. Y,
Motorola, Inc., 1327 W. Washingten Blvd., Chlcago, If.
Mucon Corp., 9 5t. Francis 5t., Newark 5, N

Mycalex Corp. of America, 60 Clifton Blvd,, Chfton, N. J.

Mational Carbon Co., Inc., 30 F. 42nd 5t., New York, N. Y.

National Co., lnc., 6] Sherman St., Malden, Mass.

National Research Corp., 70 Memorial Drive, Cambridge, Mass.

J. M. Ney Co., Hartford, Conn.

Northern Radio Co., 143 W. 22nd St., New York 11, N, Y,

N. R. K. Mfa. & Eng’g Co., 5644 N. Western Ave., Chl:ago 45, 111
Nuclear Instrument & Chemical Co. . 223 West Ene St., Chlcago 10, It

Ohmite Mfg. Co., 4835 Flournoy St., Chicago 44, il

Panoramic Radio Products, Inc., 10 8. 2nd Ave,, Mf, Vernon, N. Y,
Par-Metat Products Corp,, 32-62 49th St., Long Island City, N. Y.
Partridge Transformers Ltd., Roebuck Road, Toiworth, Surrey, England
Philce Corp., Tioga and C Sts. ., Philadetphia, Pa.

Polarad Electronics Co., 100 Metropolitan Ave., Brooklyn, N. Y.
Polytechnio Research & Devel. Co., 202 Tillary St., Brooklyn 1, N. Y.
Potter & Brumfield Mfg. Co., lnc., 107 N. 10th Sr., Princeton, Ind.
Potter Instrument Co., 115 Gutter Mill Rd., Great Neck, N. Y.
Preci;i'onyApparatus Corp., 92-27 Horace Harding Blvd., Elmhurst, L. I.,

Preste Recording Corp., Hackensack, N, 1,

Price Electric Corp., E. Church and E, Second Sts., Frederick, Md.
Product DeveIOpmenl' Co., 526 Elm 5¢%., Arlmgl-on L.

Pyramid Electric Co., 1445 Hudson Blvd North Bergen, N. J.

Radio Corp. of America, Camden, N. J.

Radio Materials Corp., 1708 W. Beimont St., Chicago, iIl.
Radio Receptor Co., |nc, 251 W. 19th St., New York, N. Y.
Rahm Instruments, Inc., 12 W. Broadway, New York, N. Y,
Rangartone, Inc., 73 Winthrop St., Newark 4, N. J.

Rauland Corp., 4245 N. Knox Ave., Chicago 41, Il
Raytheon Mfg. Co., 55 Chape) St., Newton, Mass.

Reeves Instrument Corp., 215 E. S1st 5t., New York, N. Y.
Reeves Soundcraft, Inc., 70 E. 52Znd 5t., New York, N. Y.
John F, Rider Pubfisher, Inc., 480 Canal $t., New York, N. Y.
Robinson Aviation, Inc., Teterboro Air Terminal, Teterbero, N. J.
Rotron Mfg. Co., 190 Weeden St., Pawtucket, R. .

Sanborn Co., 39 Osborn St., Cambridge 39, Mass
Carl W. Schut('er Rockville Centre, L. i, N,

Scientific Electrlc, 111 Monroe St., Garﬂeld N J.

Herman Hosmer Scott, Inc., 385 Putnam Ave ., Cambridge, Mass.
Serve Corp. of America, New Hyde Park, N. Y.

Shailcross Mfg. Co., 10 Jackson Ave., Coliingdale, Pa.

Sheldon Electric Co., 68-98 Coit 5t., Irvington, N, J.

Sigma Instruments, Inc., 70 Ceylon St., Boston 20, Mass.
Simpson Electric Co., 5216 Kinzie St., Chuago 14, 1.

Mark Simpson Mfg. Co., 32-17 49th St., Long Isiand City, N. Y.
Sola Electric Co., 4633 W. 16th 5t., Chicago 50, Ill.

Sorenson & Co., Inc. P, O. Box 1215, Stamford, Conn

Specialties, Inc., Skunks Misery Rd., Syossel' L, N. Y.

Spencer- Kennedy Laboratories, 186 Massachusetts Ave ., Cambridge, Mass.
Sperry Gyroscope Div , Sperry Corp., Great Neck, L. 1., N. Y,

Sprague Electric Co., North Adams, Mass.

Square Root Mfg. Corp., 391 Sawmill River Rd., Yonkers 6, N. Y.
Standard Electric Time Co,, 89 Logan St., Springfield 2, Mass.

Standard Piezo Co., P. Q. Box 164, Carlisle, Pa.

Standard rransformer Corp., 3580 Elston Ave., Chicago, lil.

Stephens Mfg. Co., 8538 Warner Drive, Culver City, Calif.

Stupakoff Ceramic & Mfg. Co., Latrabe, Pa.

Sun Radio & Electronics Co., 122 Duane 5t., New York, N. Y.

Superior Electric Co., 83 Laurel St., Bristol, Conn.

Surprenant Mfg. Co., 172 Sterling 5t., Clinton, Mass.

Wally Swank, 400 Cherry Road, Syracuse 9, N, Y,

Switcheraft, Inc., 1328 MNo. Haisted St., Chicago 22, Il

Sylvania Electric Procucts, Inc., Emporium, Pa.

Synthane Corp., Oaks, Pa.

Tech Laboratories, Bergen and Edsall Blvd., Palisades Park, N. J.
Tech-Master Products Co., 443 Broadway, New York, N. Y.
Technical Materiel Corp., 453 W. 47th St., New York 19, N. Y.
Techno.ogy Instrument Corp., 1058 Main St., Waltham, Mass.
Tektronix, Inc., 712 5. Hawthorne Blvd., Portland 14, Cre.
Telechron Corp., 75 Homer Ave., Ashland, Mass.

Television Equipment Corp., 238" William St. .+ New York, N.
Tel-instrument Co., Inc., 50 Patterson Ave,, East Rurherford NS
Terminal Radio Corp 85 Cortlandt 5t,, New York, N. Y.

L. H. Terpening, Corp., 16 W. 61st 5t.,, New York, N Y.
Thomas Electronics, Inc., 118 Ninth St Passaic, N J.
Tinnerman Praducts, In: 2038 Fulton Rd Cleveland 13, Chio
Titeflex, Inc., 500 Frehnghuysen Ave., Newark 5,

Transicoil Corp, 114 Worth St., New York 13, N.

Triplett Elecfrical Instrument Co., 122 Main St., Blufhon, Ohio
Truscon Steel Co., Youngstown, Ohio

U. S. Armed Forces Washington, D. C.

United Transformer Corp., 150 Varick St., New York 13, N. Y.
Universal Winding Co., 1655 Elmwood Ave., Providence, R. I,
University Loudspeakers, Ine., 80 §. Kensico Ave., White Plains, N. Y.

Vacuum Electronic Engineering Co., 316 37th 5t., Brooklyn 32, N. Y.
Varian Associates 98 Washington St., San Carlos, Calif,

Vector Electronic Co.. 1101 Riverside Drive, Los Angeles 31, Calif.
Victoreen Instrument Co., 3800 Perkins Ave., Cleveland 14, Ohio
Vitramon, Inc,, Stepney, Corn.

Waldes Koh-i-Noor, Inc., 47-10 Austel Place, Long Island City 1, N. Y.
Ward Leonard Electric Co., T15 McQueston Parkway, Mt. Vernon, N. Y.
Ward Products Corp., 1523 E. 45th St., Cleveland, Ohio

Waterman Prods. Co., 2445 Emerald St., Philadeiphia 25, Pa.
Webster-Chicago Corp., 5626 Bloomingdale Ave., Chicage 39, HI.
Western Lithograph Co., 600 E. Second St., Los Angeles 54, Calif.
Westinghouse Electric Corp., East Pittsburgh, Pa.

Wind Turbine Co., E. Market 5t, and Penn 5t., West Chester, Pa.
Workshop Associates, 135 Crescent Road, Needham Heights 94, Mass.

lcmgevm

. For broadcast, puh!i: Adw
| dress, recording, and music
services: — custom désigns

for spe::ui n:ppﬂuﬂont. {

Larrgevm___ —
TIAHSFOHHE!’.;

| Opsn-eore, encased
metically seald, ’!lq‘lvﬂim-l'
Q paﬂ’hu't. Bullt to _your own
L =L Jf ar MIL-T-27 - !plc 1_:-_1{!\:_.“.,’.

Langevm
: ENGINEERING

* ¥ Available for the devalop:
ment and manufaciure of i

e’_/ special slectronic devicas.

For detailed information on our
products and services, write to

angeviu

MANUFACTURING CORPORATION
37 W. 65th 51, New York 23, N. Y.
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GUARDIAN
SERIES 335 D.C. RELAY

Approved —distinguished by spectacular performance in
truck train communications and thousands of flying eche-
lons —The Guardian Series 335 D.C. Relay! Hermetically
sealed or with conventional open and special mountings,
unit offers a wide variety of applications. Series 335 D.C,,
built to rigorous aviation standards, meets the 10-G Vibra-
tion Test and the Mil-R-6106. Generous coil winding area
permits single windings up to 15,000 ohms, Parallel and
double windings available. Write.

GUARDIAN\G/ELECTRIC

1607-C W. WALNUT STREET CHICAGO 12, ILLINOIS

A oEeMPR(I0 LINE OF RULATY SUEYING AMINICAN IKOVITRY
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ENGINEERS

Better Yourself With
A Better Job At

GRADUATE ENGINEERS FOR PROJECT
& PRODUCT ENGINEERING WORK

OPPORTUNITIES & SALARIES
COMMENSURATE WITH ABILITY

OPPORTUNITIES EXIST

For Graduate Engineers With Design, Development

and Product Experience in Any of the Following
SERVQ MECHANISMS
ELECTRONIC CIRCUITS
AIRCRAFT CONTROLS
INSTRUMENTATION
PRINTED CIRCUITS
FRACTIONAL HP MOTORS

ANALOGUE COMPUTERS
DAR

RA

COMMUNICATION EQUIPMENT
HYDRAULICS

ELECTRONIC PACKAGING
PULSE TRANSFORMERS

ALSO

FIELD SERVICE
ENGINEERS

To Install and flight test electronic equipment.
gree ard service technical experience preferred, Assignment in

U.S. and abroad.

SUBMIT RESUME TO
EMPLOYMENT OFFICE

SPERRY

GYROSCOPE CO.
DIVISION OF THE SPERRY CORP,

GREAT NECK, L. I., NEW YORK

Engineering de-

ENGINEERS

PHYSICISTS — MATHEMATICIANS

The steady growth of Melpar's research and de-
velopment program has created a number of ex-
ceptional opportunities for qualified engineering
personnel in the following classifications:

Senior Electronic Engineers to fill respon-
sible positions in equipment design groups or
for advanced development on components
and circuits,

Mechanical Engineers with experience in
packaging military electronic apparatus.

Physicists and Mathematicians for stim-
ulating work on research problems.

These are permanent positions in a modern, well-
equipped laboratory with highly technical profes-
sional group. Opportunity for advancement lim-
ited only by initiative and ability.

All replies are held in strict confidence. Send
resumé to:

MELPAR, INC.

452 Swann Avenue, Alexandria, Virginia

Wanted:

ELECTRICAL
ENGINEERS

Our modern, progressive
organization has a number
of desirable openings for
qualified graduate engi-
neers with specialized ex-
perience in the Communi-
cation and Aerial Naviga-
tion Fields. Program in-
cludes development of
FM, AM, TV and Micro-
Wave Transmitters and
Receivers, Pulse Code
Modulation Systems, Ra-
dar, Vacuum Tubes and
Direction Finders. Also
openings for MS and PhD
Communication majors
without experience.

Address inquiries to Personnet Maenager:

A

500 Washington Ave., Nutley 10, N. J.

Federal Telecormmnanicalion

Laboraftorres, lnc.

—— .

N IT&T ASS0CI1IATE

Engineering

Opportunities
in
Westinghouse

Wanted:

DESIGN ENGINEERS.
TECHNICAL WRITERS.

Must have at least one year's ex-
perience, For work on airborne ra-
dar, shipborne radar, radio com-
munications equipment:
relay or micro-wave communications.

Good pay, excellent working con-
ditions; advancement on individual
merit; location Baltimore.

Send resume of experience and ed-
ucation to: Manager of Industrial
Relations.

WESTINGHOUSE ELECTRIC

CORP.

2519 WILKENS AVE., BarTiMors 3, Mp.

mico-wave

RCA VICTOR
Camden, N. J.

Requires Experienced
Elecironics Engineers

RCA’s steady growth in the field of elec-
tronics results in attractive opportunitiés
for electrical and mechanical engineers and
paysicists. Experienced engineers are ind-
ing the “right position” in the wide scope
of RCA’s activities. Equipment is being de-
veloped for the following applications:
communications and navigational equip-
ment for the aviation industry, mobile
traosmitters, microwave relay links, radar
systems and components, and ultra high
frequency test equipment.

‘These requirements represent perrmanent
expansion in RCA Victor’s Engineering
Division at Camden, which will provide
excellent opportunities for men of high
caliber with appropriate training and
experience,

If you meet these specifications, and if
you are Iooking for a career which will
open wide the door to the complete ex-
pression of your rtalents in the felds of
electronics, write, giving full derails to:

National Recruiting Division
Box 30, RCA Victor Division
Radic Corporation of America
Camden, New Jersey

www americanradiohistorv com
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AVIATION CORPORATION

ELECTRONICS ENGINEERS—At «ll

salary and experience levels.

RESEARCH ON: Anfennce, Servo-
mechanisms, Microwave cets. and
other phases of communications

and navigation equipment.

PRODUCTION DESIGN OF: Military
and  commerical communications

and navigation equipment.

FIELD ENGINEERS — Supervise
installation and maintenance  of
radia and radar equipment, Factory
training will be given. Base salaries
from $4200 to $6900 per year.
25% bonus for time spent overseas.
Traveling and living expenses paid

by Bendix. Insurance plan.

TEST AND INSPECTION ENGINEERS
—Practical  knowledge of radiq,
radar, or TV manufocturing pro-
cesses. Good knowledge of radio
fundamentals essential. Base sol-
aries from $3900 ta $5880,

TECHNICAL WRITERS — Knowledge
of radar fundamentols ar radio re-
quired. Work closely with engineers
to gother material for instruction
ond mainfencnce monuals. Base
salaries from $3400 to $4300.

LABORATORY TECHNICIANS — Re-
quire knawledge of radic funda-
mentals and skill in use aof measur-
ing instruments ond laboratory
equipment. Previous industriol ex-
perience essential. Salaries from

$262 to $321 per month.

BASE SALARIES FOR ALL POSI-
TIONS LISTED ABOVE ARE SUPPLE-
MENTED BY UP TO 30% FOR
REGULARLY SCHEDULED 48 HOUR
WEEK.

Housing is no problem in Baltimore,

Excellent group insurcnce ond

family hospitalizotion plan,

Attractive retirement plon far pro-

fessional personnel.
Write for application:

Engineering Personnel Supervisor
BENDIX RADIO DIVISION of
Bendix Aviatian Carporation

Baltimore 4, Maryland
TOwson 2200

e
¥

R

53
2

>

2

e

b
%X

7
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ol MON

for the Finest
in Electronics and Television

Immediate
Engineering Openings

SENIOR - INTERMEDIATE ENGINEERS

Transmitter Division . Elecrronic Parrs Division
Receiver Division « Research Division
Electronic Insrrument Division
Carhode Ray Tube Division

JUNIOR ENGINEERS

Transmitcer Division « Elecrronic Parts Division
Research Division » Electronic Instrument Division
Cathode Ray Tube Division

DRAFTSMEN < SALES ENGINEERS
LABORATORY TECHNICIANS - DESIGN ENGINEERS
FIELD SERVICE REPRESENTATIVES
MECHANICAL ENGINEERS

INTERVIEWS

Mr. George Kaye—Industrial Relations Division
Allen B. Du Mont Laboratories, Inc.
35 Market St., East Paterson, N. 1, MUlberry 4-7400

oUMON

T e flreit o Feiciicon.
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Experienced

ELECTRONICS
ENGINEERS... -

Development Design and
Field Engineering of
Electronic Equipment

A limited number of openings for Engineers

with PULSE and MICROWAVYE experience.
EXCELLENT WORKING CONDITIONS

Apply in writing for Personal Interview, giving
complete resumé and salary requirements to:

Director Of Engineering Personnel

HAZELTINE

Elecfronics Corporation

——— Engineering for a quarter of a Cenfury

58-25 LITTLE NECK PARKWAY
LITTLE NECK, L. I., N. Y.

NOW! A Better Frequency Standard Crystal

=

% Absolute Hermetic Sealing
s Dependable Vacuum

% Higher Q :

s No Supersonic Reflestions
X Greater Stability

JAMES KNIGHTS takes pride in presenting the JK G.9, first of a
series of new crystals employing a glass envelope for absolute her-
metic sealing. A dependable vacuum can be maintained, resulting
i higher crystal Q and absolute freedom from the effects of super-
sanic reflections.

Although now available only in limited quantities and only in
the 90 to 200 KC range, it is planned to use this mounting on
higher frequencies.

Excellent thermal insulation is afforded by the glass and vacvum,
utiliting the principle of the thermos bottle. In oven aperation, for
instance, a thermostat cycle of several degrees will result in o
change of only a fraction of a degree at the crystal—providing
stabilily never before possible!

LESS CRYSTAL "AGING' — Greater cleanliness is achieved in
the new JK G-9 because glass is not porous and does not de-gas as
does metal. Temperatures that would be destructive to the charac-
teristics of a crystal are necessary lor camplete de-gassing of metal
holders, whereas clean glass holders are relatively easy to de-gas.
Becaus¢ no fumes are emitted by the sealing operation, crystal
“aging™ is substantially reduced.

With minimum power dissipation, as employed in modern oscil-
Jator design, the new JK G-9 provides a new standard of stability
plus years of trouble-free precision operation.

ACTUAL
SIZE

. . ; Specity JK for civilian,
The James Ruights Company RS UB Mg

CRYSTALS SANDWICH, ILLINOIS :

4
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£ BULLETINS

N

Tube Substitution Mannal

A 40-page tube substitution manual for
quick reference for substitute tvpes of radio
and television tubes is being distributed on
request by the Advertising Department, Syl-
vanin Electric IProducts Ine, Emporium,
Pennsylvania. The manual is arranged in
nine sections providiug informative text and
charts on general tube classifications; circuit
modificatious in which additional resistors
ave necded ; substitute battery type tubes;
substitute 150 ma tube types; substitute 300
ma tube types; substitute transformer and
auto tube types; substitute TV receiving
type tubes: subslilute TV piclure tule iypes;
aud frequently peeded change-over diagrams.

Plant Proteciion

“Principles of Plant Protection” has been
prepared and issued by the U. $. Munitions
Board. This booklet outlines the hazards to
industry, suggests measures for internal plant
security and recommends means of minimiz-
ing the effects of ememy attack. It has been
made available by the U. 8. Government
Printing Office, Washiugton 25, D, C. at 15
cents per copy.

Paris Catalog

Sun Radie & Tlectronics. Inc., 122-124
Duane St., New York 7, N. Y. has published
a catalog ot radio parts for breadecast and
research engineers., Copies are avallable on
request,

Isometrics

With the assistance of Isometric Engineer-
ing, described in a new looklet recently pub-
lished by the Isometric Co., 1819 Broadway,
New York 22, N. Y., manufacturers cau make
maximum production per worker a reality.
Ispmetrics shows the untrained worker, by
means of illustrated charts, the correct rota-
tion of assembled parts. This method is said
to eliminate special trainlng and supervisory
assistance.

Plexiglas Molding Powders

The Plastics Dept. Rohm & Haas Co.,
Washington Square 5, Pa. has just released
a booklet which describes concisely Plexiglas
molding procedure with acrylic powdres, 1t
iz said to be first-rate reference data for the
man who has to design modled acrylic parts.

Recording Equipment

A 20-page, illustrated brochure describing
RCA’s latest professional-type disc recording
equipment, and including technical informa-
tion on vecording, flue groove techniques,
and studio recording installatlons, is now
available to broadcast engineers and record-
ing technicians, The brochure (Form 2J-
68935), entitled ADM-FA and Television Pro-
fessional Recording Iguipment, can be ob-
tained by wrifing on your letterhead to De-
partment #3522, RCA Engineering Products,
Camden 2, N. J.

Voltmeters

Ballantine Laboratorvies, Inc.., Boonton,
N. J. has published a brochure on the Bal-
lantine line of voltmeters. A decade ampli-
fier, wide band voltmeter, battery-operated
voltmeter and precision shunt resistors are
a few of the products described.

Telemetering Folder

A new folder on telemetering has just been
published by The Bristol Co, of Waterbury
20, Conn. The folder, Bulletin DMO029, con-
tains information on the use of the com-
pany's Metameter telemeter for remote meas-
urement and automatic control of variables
over distances ranging from a few Ieet to
many miles,
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SPELLMAN HIGH VOLTAGE

POWER SUPPLIES

4% TO 7V4% KV POWER SUPPLY

| AT

This new com-
pact, wall-
built unit will
supply volt-
ages up to
7.5 KV at 1l
© mill jampere.

H Negalive or
ca-ﬁ

positive out-
put, optional.
~ Case dimensions: 554" x 45" x 5,
« Input Voltages: 250 volts DC
* Input current: 50 milliamperes
COMPLETE LINE OF HIGH VOLTAGE RF
STEP-UP COILS

Send for folder with HV diagrams wp to 90KV,

15 TO 30 KV REGULATED POWER SUPPLY
A 12-tube 30 K¥ unit with a variable 4 to 6 KV
vollage tap for foeus veltages for the 3WPIL1
transeriber kinescope, 5WP15 Flying Spot cathode
ray tube, 5TP4 projection kineseope and the SRP11
tubes. A eompict unit ideal for use with flm re-
cording or projection svstems where it is imperative
1o keep picture size consiant with changing beam
current.  Coutrolled througk knob en front panel.

Laput vollage: 119 volts AC
Output voltage: 15 Lo 30 KV

Regulation of .1% at 1 milliampere

VARIABLE 0-30 KV DC RF POWER SUPPLY

Pogitive or negalive outputs, POLARITY REVER-
SIBLE froot front panel. Output current 1 mill.
Dimensions: Length 14347, widlh 11%", height
124"

Pertinent Facts Available in Folder

SPELLMAN TELEVISION €O, INC.

3029 Webster Ave,, Bronx 67, N, Y.
Kingsbridge 7-0306

v
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DO YOU NEED
THIS KIND OF
HELP?

Planning, writing, printing
and follow-ﬂirough

GOVERNMENT MANUALS

(Operation, maintenance,
parts lists, etc.)

BROCHURES

[Manufacturer's facilities for
defense.)

CONFIDENTIAL REPORTS
{Public relations; financial)
SURVEYS
{facilities; markets.)

STOCKHOLDERS' REPORTS
JLLUSTRATIONS

{Photo, diagrammatic, schematic,
cutaway, exploded.)
Our staff can do it!

ELECTRONIC DEVELOPMENT
ASSOCIATES
Manual Division of
CALDWELL-CLEMENTS, Inc.
480 Lexington Ave., New York 17
PLaza 9-7880
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curacy, we cannot guarantee against the pos-
sibility of an occasional change or omission in
the preparation of this index.
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Just Published!

s TELEVISION
“ASERVICING

by Walter H. Buchsbaum

# Get this brand new, com-~
¥ plete handbook for sure-
" fire working knowledge of
TV installation, mainte-
nance and troubleshoot-
ing. Tells you step-by-step
procedures for audio IF
alignment, video I align-
ment, aligning RE ampli-
fiers, mixers, oscillators,
ete.  All posmble defects
classifled for ready refer-
ence thoroughly analyzed
10 show what is wrong

440 pagos
17V Ltustrations

and why ... and what to
do Lo correct the defect.
No mathematical knowl-
edge needed! Practical,
hv illustrations, authoritative, up-to-the
diagrams snd minute, the perfect hand-
how-to-do-il  )hook  for seL owners,
facls in this new  (1onees, and repairmen.

hook,

USE IT 10 DAYS FREE

Coupon below brings you “Television
Servicing” on FREE trial for 10 days,
without obligation. Mail it NOW.
el N N s ey SN NN NS RN e b bl R D b A e R S
1 PRENTICE-HALL, Jnc., Dept, M- TT-35]
¥ 70 Fifth Ave., New York 11, N.
send me, for 10 DAYS' FREE TRI.AL “Telovision I
Servicing.” I will retwrn it in ten days and pay 1
nolhing—or keep it and send $1.35 down (plus B
postage) and $2 menthly for 2 rmonth:

NAME

............................ TATE.........

D SAVE! Send §5.35 with thls coupon,
and we’ll pay postage and packing.

--------------------------'

‘-—-n----
=]
=]
=
w
@»

EISLER

romtiiny

TV Sealing Machire

Machines for
Manufacturing
Incandescent
tamps, Radio
and Electronic
Tubes

RESTSTANCE

wHoms from 5" to huge 24"

Television Tube

-
% oo 00 MVA

EISLER'S Electronic Equip-
ment is especially De-
signed and Built to your
exact requirements.

EISLER TRANSFORMERS
STANDARD » SPECIAL
.

W INVITE YOUR INQUIYES  Sizes From Y to 500 KVA

 EISLER ENGINEERING €O., inc.

770 So. 13th St. Newark 3, N. J.
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pecial Kelays-

OVER A MILLION IN STOCK!

Whether you require large gquantities of relays for
production runs or single units for laboratery or
amateur work, Wells can moke .immediate delivery

and save you a substantial part of the cost.

4

STOCK NO. VOLTAGE

R-503
R-749
R-804
R-250
R-579
R-294
R-686
R-246
R-246A
R-611
R-283
R-614
R-262
R-245
R-527
R-544

R-255
R-669
R-660
R-651
R-295
R-230
R-813
R-275
R-716
R-620
R-629
R-7178
R-720
R-500
R-816
R-811
R-524
R-838

R-839
R-840
R-841
R-842
R-843
R-844
R-345
R-831
R-837
R-835
R-836

R-566
R-710

Write For New Wells Catalog

12/32 VDC,
600 VDC.
550 VAC.
115 VAC.
220 VAC.
27.5VDC.
115 VAC.
115 VAC.
115 VAC.

24 VAC.
12 vDC.
18,24 VDC.

6/12 vDC.
12/24 VDC.

6,12 VOC.
314 VDC,
g vDC.

24 VDC.

12 VOC.

12 VoC.

48 VDC.

24 VAC,
90,120 VOC.
100,125 VOC.
115 VDC.
115 vOC.
115 VDC.
115 ¥OC.
115 VDC.
220 VAC.

7.5 29 vDC,

110 VAC.
24 VDC,
220 VAC.
115 VAC.

OHMAGE

100
200

125
60
200
25
50,50
60,80

400 CYC,
100
275
2
12
750
70
35
40
4500
50

1010
1015

$000
925
1200
1200
1200
925
1200
1200

infermit.

65
2800

CONTACTS
3A,2C
Max. 28 Amps.
1B/38 Amps.
Adj. Cir. Breaker .04-,16A
1B
1B
2C
18
1A
1A 30 Amps.
AC 10 Amps.
1A IS Amps.
1c
4 [n. Micalex Lever
I Series
1C

1A

1B. 1A

e Slroke
Sotenoid Valve
Annuncitar Drop
2A.1C

Wafer

14 1B. IC

2A 5 Amps.

2C. 1A

1€ 10 Amps.

1C 5 Amps.

2C, Ceramic

2C 6 Amps.

2C 6 Amps.

1c

a0
3A
2A
47
3A
3A
3A, 1B
3A

1A/250A. 1000A Susge
2A 30 Amps.

1A Dbie. Brk. 10 Amps,
2A Ddle. Brk./10 Amps.

(CDl’| only, Not a complete relay}

150-0hms. Coil Only

104

SALES, INC.

MANUFACTURER & NUMBER

G.E. Ant. Keying 500W 2C6530-653AR1

Aller Bradiey 810 Dashpot

Culter Hammer C-261173A34 Conlactor

Westinghouse MN Overload
Adlake 60 Sec. Thermo Delay
Edisan 50 Sec. Thermo Delay
Leach 11577-5/20 Sec. AD). Delay
Crzmer 2 Min. Adj. Time Delay
Cramer 2 Min. Aoj. Time Delay
Durakpot BF-63

Onan Rev. Current 3H4512/R24
Rey. Current Cutout 3H2339A /€1

W.U. Tel. Co. 41C Single Current

227668 For Scr-274N

G.E. Push Button Remole Relay
£CR2791-R-106C8

G.£. Pressure Switch £29278100-C2
Clare 400

Ralrhel Relay From Ser-522
Guardian BK-10

BK-13

Guardian BK-16

Guardian BK-17A

Kurman BK-24

45A High Power

Sir. Dunn. Latch & Reset
Guardian Latch & Reset

Sigma 4R

Edwards Alarm Bell

Allen Bradley-Bulletin #702

iotor Conlrol

Allen Bradley-Bulletin #»200E
Molar Control

Allen Bradley-Bulletin £209 Size 1
Malor Control W/Type "N Thermals
Allen Bradley-Bulletin £709 Size 2
Motor Control W/Type N Thermals
Allen Bradley-Bulletin #709

Molor Contrel W/Type “N"* Thermals
Allen Bradley-Belletin 200

Motor Control

Allen Bradley-Bulletin #202

TAotor Contrel

Allen Bradiey-Bulietin £704

Molor Control

Leach B-8

Leach 6104

Wheelock Signal, B1,/39

Wheelock Sighal, A7/37

Leach #6104

Guardian 38187

This list represents only a few types of Special Relays.
We also have huge stocks of Standard D.C. Telephone

PRICE
$ 2.25

5.95
3.50
12.95
6.95
425
4.95
-895
895
425
1.00
350
375
.95
.95

4.50

4.50
350
2.75
1.95
3.45

75

.50

Relays, Midget Relays, Contactors, Keying Relays,
Rotary and Slow Acting Types as well as many
others. Write or wire us about your requirements.

Wide Selection
of Electronic
Components

at WELLS

Tubes

Resistors
Condensers

Wire & Cable
Voiume Controls
Co-ax Connectors
Relays

Rectifiers

Transformers and
Chokes

Micro Switches and
Toggles

Antennas and
Accessories

Electronic Assemblies

Dia! Light Assemblies

NOTICE!

Although our offices and
showrooms were recently
destroyed by fire: we
are conducting business
as usual from our new
address.

Each relay is new, individually boxed, and unconditionally guaranteed by Wells

TELEPHONE: SEeley 8-4143

833 W. CHICAGO AVE,,

www americanradiohistorv com

Dept. T, CHICAGO 22, Il
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gcated from coast to coast, plus highly experienced

engineering and research staffs) to work with you

on any of your military or civilian electronic problems.

Sl'amfwuﬁ COIL PRODUCTS CO. INC.

CHICAGO ¢ LOS ANGELES e BANGOR, MICH,

Over 4,000,000 “Standard Tuners” Now In Use

www americanradiohistorv com
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THE FCUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA

Performance-Proved in adive duty

For civilian and military electronic designs . .. RCA preferred-type

receiving tubes offer these important advantages . . .

FLEXIBILITY— RCA preferred-type re-
ceiving tubes are chosen for the advan-
tages they offer from engineering and
equipment production viewpoints.
They cover an extremely wide variety
of tube applications in civilian and mil-
itary equipment...and offer the engi-
neer flexibility in circuit design.

PERFORMANCE — These types have
demonstrated their reliability in equip-

RADIO

ELECTRON

ment of widely divergent designs.
Proved in service, they are the logical
types for future designs.

ECONOMY —This group of 44 tube
types represents more than balf of
RCA’s current receiving tube volume.
By concentrating production on these
few types having wide application, sub-
stantial savings are realized in manufac-
turing costs which are passed on to

customers . . . and quality and perform-
ance capability are sustained at a high
level.

STANDARDIZATION—By concentrat-
ing on RCA preferred receiving-tube
types, the equipment manufacturer also
benefits by his ability to standardize on
component parts . . . resulting in sub-
stantial purchasing and stocking econ-

omies.

CORPORATION of AMERICA

TURES

MWW americanradiohistorv com

HARRISON. N. J.
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